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Part 1: Aldol Products
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Figure 1. 'H NMR spectrum of the 1 in CDC, at 23 °C.
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Figure 2. °C NMR spectrum of 1 in CDCl, at 23 °C.
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Figure 3. "H NMR spectrum of (R,S)-6 aldol product in CDCl, at 23 °C.
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Figure 4. "C NMR spectrum of (R,S)-6 aldol product in CDCI, at 23 °C.
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Figure 5. "H NMR spectrum of (S,R)-6 aldol product in CDCl, at 23 °C.
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Figure 6. °C NMR spectrum of (S,R)-6 aldol product in CDCl, at 23 °C.

S-19



MLMJL_g

T T T T T T T T T T T T T
135 130 125 120 115 110 1.05 100 0.95 090 0.85 0.80 0.75
1 (ppm)

T T T T T T T T T T T T T
0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15
f1 (ppm)

Figure 7. "H NMR spectrum of (R,R)-6 aldol product in CDCl, at 23 °C.
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Figure 8. "C NMR spectrum of (R,R)-6 aldol product in CDCl; at 23 °C.
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Figure 9. "H NMR spectrum of (S,5)-6 aldol product in CDCl, at 23 °C.
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Figure 11. '"H NMR spectrum of (R,S)-6, (S,R)-6, (R,R)-6, and (S,5)-6 aldol
products in CDCl,; at 23 °C.
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Figure 12. X-ray crystal structure of (R,S)-6.
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Table 1. Crystal data and structural refinement of recrystallized (R,S)-6 aldol

product

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta =29.13°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]

R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

C17 H23 N O4

305.36

203(2) K

0.71073 A

Monoclinic

P2(1)

a=11.4134(4) A a=90°.

b = 6.2066(2) A B=103.613(2)°.
c=11.8551(4) Ay =90°.
816.20(5) A 3

2

1.243 Mg/m3

0.088 mm-1

328

0.50 x 0.20 x 0.10 mm3

1.77 to 29.13°.

-14<=h<=15, -7<=k<=8, -16<=1<=13
7975

4023 [R(int) = 0.0222]

99.2 %

Semi-empirical from equivalents
0.9912 and 0.9573

Full-matrix least-squares on F2
4023 /1 /276

1.002

R1=10.0379, wR2 = 0.0941

R1 = 0.0466, wR2 = 0.1012

0.6(9)

0.166 and -0.173 e. A -3
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Table 2. Atomic coordinates ( x 10*) and equivalent isotropic displacement
parameters (A *x 10%). U(eq) is defined as one third of the trace of the
orthogonalized U" tensor.

X y z U(eq)
o) 4766(1) 6317(2) 5459(1) 45(1)
O2) 6528(1) 5057(2) 6463(1) 46(1)
O(@3) 4191(1) 822(2) 7613(2) 68(1)
O4) 5655(1) 3080(4) 9782(1) 76(1)
N(1) 4699(1) 3764(2) 6750(1) 33(1)
C(1) 5448(1) 5024(3) 6256(1) 35(1)
C(2) 3515(1) 5669(4) 5245(1) 49(1)
C(3) 3429(1) 4370(3) 6304(1) 34(1)
C@4) 4998(1) 1993(2) 7491(1) 41(1)
C(5) 6295(1) 1705(2) 8148(1) 38(1)
C(6) 6555(1) 3363(3) 9138(1) 41(1)
C(?) 7817(2) 3212(3) 9932(1) 49(1)
C(8) 8794(2) 3249(5) 9257(2) 64(1)
C(9) 8036(2) 5042(5) 10813(2) 66(1)
C(10) 6501(2) -620(3) 8565(2) 67(1)
C(11) 2983(1) 5632(3) 7228(1) 35(1)
C(@12) 1646(1) 6115(3) 6861(1) 32(1)
C(13) 1228(1) 8089(3) 6383(1) 39(1)
C(14) -2(1) 8524(3) 6060(1) 45(1)
C(15) -819(1) 6976(3) 6212(1) 45(1)
C(16) -416(1) 4992(3) 6668(1) 44(1)
C(17) 812(1) 4568(3) 6993(1) 38(1)
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Figure 13. Synthesis of (S,5)-6
O O OH O O OTBDMS
Aowe AL N
(- Me Me \—/ l\:/Ie Me

Ei
O N
O  OTBDMS O O OTBDMS O O OH

Me Me Me Me Me Me

111 v (S,5)-6
(R)-4-benzyl-3-((2S,35)-3-hydroxy-2,4-dimethylpentanoyl)oxazolidin-2-one (I).
Following a procedure from Evans et al. (JACS 2001, 123, 10840) to a solution of
titanium(IV) chloride (2.10 mL of 1.0 M solution in CH,Cl,, 2.10 mmol) at 0 °C
was added titanium(IV) isopropoxide (215 pL, 0.706 mmol) in 9.4 mL CH,CL,.
After 5 min (R)-4-benzyl-3-propionyl-2-oxazolidinone (500 mg, 2.14 mmol) in 2.0
mL CH,Cl, was added. After 5 min diisopropylethylamine (500 puL, 2.83 mmol)
was added, and the resulting deep red solution was stirred for 1 h at 0 °C to
insure the complete conversion to the titanium enolate. In a separate flask,
freshly distilled isobutyraldehyde (430 pL, 4.71 mmol) was added to a solution of
diethylaluminum chloride (5.9 mL of 1 M solution in hexanes, 5.90 mmol) in 2.0
mL of CH,Cl, at -78 °C. After 15 min the enolate solution was cooled to -78 °C,
and the aldehyde solution was added via cannula. After 1.5 h the reaction was
quenched at -78 °C with 2.0 mL sat. aqueous NH,Cl. 40 mL of 3.0 M aqueous HCl
was added to dissolve the aluminum salts. The aqueous layer was extracted
three times with CH,Cl,. The combined layers were washed with sat. aqueous

NaHCO,, dried over MgSQ,, filtered, and concentrated. The product was
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purified by flash chromatography (15% EtOAc/hexanes), affording 290 mg (44%
yield) of a white crystalline solid showing spectral data as described in the main

text.

(R)-4-benzyl-3-((2S,3S)-3-((tert-butyldimethylsilyl)oxy)-2,4-
dimethylpentanoyl)oxazolidin-2-one (II). To a solution of I (250 mg, 0.82 mmol)
in 3.5 mL freshly distilled THF at 0 °C was added freshly distilled 2,6-lutidine
(114 uL, 0.98 mmol) and tert-butyldimethylsilyl trifluoromethanesulfonate (207
uL, 0.90 mmol). After 30 min at 0 °C the reaction was quenched by addition of 0.2
mL MeOH. After an additional 5 min the reaction was washed with a solution of
NaHSO, (5.0 mL) and sat. aqueous NaHCO, (5 mL). The organic layer was dried
over MgSO, and concentrated under reduced pressure. The product was purified
by flash chromatography (10% EtOAc/hexanes) to provide affording 295 mg
(86% yield) of product II as white crystalline solid. "H NMR (600 MHz; CDCl,): &
7.34 (dd, ] =8.0, 6.7 Hz, 2H), 7.30 — 7.21 (m, 3H), 4.67 (ddt, ] = 10.7, 7.1, 3.6 Hz,
1H), 4.17 — 4.10 (m, 2H), 4.09 — 4.01 (m, 2H), 3.44 (dd, ] = 13.3, 3.5 Hz, 1H), 2.63
(dd, J=13.2,10.4 Hz, 1H), 1.81 (heptd, ] = 6.9, 2.5 Hz, 1H), 1.16 (d, ] = 6.7 Hz, 3H),
0.97 (d, ] =7.0 Hz, 3H), 0.95 (d, ] = 6.7 Hz, 4H), 0.90 (s, 9H), 0.11 (s, 3H), 0.09 (s,
3H). ®C NMR (151 MHz, CDCI3) 6 175.7, 153.2, 135.7, 129.5, 129.1, 127.4, 76.5,
66.1, 55.9, 43.9, 38.6, 31.3, 26.3, 20.9, 18.6, 16.9, 13.6, -3.8, -4.3. HRMS m/z

calculated for C,;H,,NO,Si (M+H)" 420.25646, found 420.25482.

(25,35)-3-((tert-butyldimethylsilyl)oxy)-2,4-dimethylpentanoic acid (III). To a
solution of IT (200 mg, 0.48 mmol) in 6.0 mL of a 5:1 THF/ water mixture was

added 0.80 M aqueous LiOH (0.90 mL, 0.72 mmol) at 0 °C, followed by 30% aq.
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H,0, (250 pL, 2.2 mmol), which was added dropwise. The reaction was
monitored by TLC (p-anisaldehyde stain) and quenched after stirring the mixture
1h at 0 °C. The reaction was quenched by addition of 1.33 M Na,SO; and
saturated aqueous NH,Cl. The resulting mixture was extracted with ether and
the combined organic extracts were dried over MgSO,. The concentrated mixture
was purified by flash chromatography (CH,Cl, 90%, MeOH 10%). affording 45
mg (36%) of product III as a colorless oil. 'H NMR (600 MHz, CDCl,) 6 11.09 (s,
1H), 3.69 (t, | =4.4 Hz, 1H), 2.66 (qd, ] = 7.3, 4.1 Hz, 1H), 1.85 (heptd, ] = 6.9, 4.7
Hz, 1H), 1.23 (d, ] = 7.3 Hz, 3H), 0.93-0.90 (m, 14H), 0.12 (s, 3H), 0.10 (s, 3H). °C
NMR (151 MHz, CDCI3) 6 178.9, 79.7, 43.0, 32.6, 26.1, 18.4, 18.2, 15.5, -4.0, -4.3.
HRMS m/z caled for C;H,O,S1 (M+H)" 261.18805, found 261.18793. HRMS m/z

calculated for C,;H,,0,Si (M-H) 259.17240, found 259.17311.

(S)-4-benzyl-3-((25,35)-3-((tert-butyldimethylsilyl)oxy)-2,4-
dimethylpentanoyl)oxazolidin-2-one (IV). To a solution of III (38 mg, 0.15
mmol) in 2.0 mL benzene was added DMF (34 uL, 0.44 mmol). Oxalyl chloride
(39 uL, 45 mmol) was then added dropwise to the solution, and the reaction
mixture was stirred for 2 h at room temperature. The solvent was then
evaporated, and the resulting acid chloride was used directly in the next step. 1.6
M n-BulLi in hexanes (95 uL, 0.15 mmol) was added dropwise to a solution of (S)-
4-benzyl-3-propionyloxazolidin-2-one (27 mg, 0.15 mmol) in 1.0 mL freshly
distilled THF under inert atmosphere at -78 °C. A solution of the freshly
prepared acid chloride in 0.50 mL THF was then added dropwise at -78 °C. The
resulting mixture was stirred for 30 min at -78 °C and then allowed to warm to

room temperature over 1 h. Following quenching with saturated aqueous NH,Cl
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(1 mL) and water, the resulting mixture was extracted with EtOAc and the
organic extracts were combined and dried over MgSO,. The concentrated
mixture was purified by flash chromatography (10% EtOAc/hexanes), affording
34 mg (56% yield) of product IV as a white crystalline solid. 'H NMR (500 MHz;
CDCl,): 87.39 - 7.23 (m, 5H), 4.69 (ddd, ] = 10.0, 6.7, 3.3 Hz, 1H), 4.24 — 4.08 (m,
3H), 3.99 (dd, ] =9.0, 1.8 Hz, 1H), 3.26 (dd, ] = 13.4, 3.3 Hz, 1H), 2.81 (dd, ] = 13.4,
9.5Hz, 1H), 1.88 (heptd, ] =8.1, 7.0, 2.7 Hz, 1H), 1.16 (d, ] = 6.9 Hz, 3H), 1.02 (d, |
= 6.9 Hz, 3H), 0.94 (d, ] = 6.8 Hz, 3H), 0.88 (s, 9H), 0.12 (s, 3H), 0.00 (s, 3H). °C
NMR (126 MHz, CDCl3): 8176.5, 153.0, 135.5, 129.6, 129.1, 127.5, 78.4, 65.9, 55.5,
42.4,37.9,30.6,26.2,20.5, 18.6, 15.4, 14.9, -4.1, -4.2. HRMS m/z calcd for

C,,H,.NO,Si (M+H)" 420.25646, found 420.25576.

(S)-4-benzyl-3-((2S,35)-3-hydroxy-2,4-dimethylpentanoyl)oxazolidin-2-one
[(5,5)-6] To a solution of IV (34 mg, 81 umol) in 3 mL of THF was added 1.0 mL
of concentrated HCI. The solution was stirred for 5 min. The resulting mixture
was diluted with ether, extracted, and dried over MgSO,. The concentrated
mixture was purified by flash chromatography (30% EtOAc/hexanes), affording
14 mg (57% yield) of [(S,5)-6] was obtained as a white crystalline solid. '"H NMR
(600 MHz; CDCl,): 87.36 — 7.26 (m, 3H), 7.22 - 7.19 (m, 2H), 4.72 (ddt, ] = 9.3, 7.7,
3.1 Hz, 1H), 4.26 — 4.16 (m, 2H), 3.98 (p, ] = 7.0 Hz, 1H), 3.53 (q, | = 6.2 Hz, 1H),
3.25(dd, J=13.4, 3.4 Hz, 1H), 2.79 (dd, | = 13.4,9.4 Hz, 1H), 2.51 — 2.44 (m, 1H),
1.82 (pd, ] =6.8,4.6 Hz, 1H), 1.26 (d, ] = 6.9 Hz, 3H), 0.97 (d, ] = 6.9 Hz, 3H), 0.94
(d, ] = 6.8 Hz, 3H). >C NMR (126 MHz, CDCL,) 4 177.4, 153.5, 135.2, 129.6, 129.1,
127.6, 78.9, 66.3, 55.3, 40.8, 38.0, 30.6, 20.2, 15.9, 15.3. HRMS m/z calcd for

C;H,,NO, (M+H)" 306.16998, found 306.16913.
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Part 2: Order of Aldehyde Addition

(R,S)-6 (RS)-6 (R,S)-6

(R,R)-6

Nl

T T T T T T T T T T T T T
135 130 1.25 1.20 115 1.10 1.05 ) 1.00 095 090 085 080 075
ppm

I MWM

T T T T T T T
3.5 3.0 2.5 2.0 15 1.0 0.5 0.

(S,R)-6

T T T T T T
0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

Figure 14. "H NMR spectrum of the aldol between enolate 5 and
isobutyrlaldehyde. The major product, (R,5)-6, and the two minor products
(S,R)-6 and (R,R)-6 are highlighted.



115
f1 (ppm)

T T T T T
1.30 1.25 1.20

Figure 15. "H NMR spectrum of the aldol reaction between enolate 5 and
isobutyraldehyde, pre-mixing LDA and aldehyde before adding the
oxazolidinone 1. Due to pre-reacting with the aldehyde, no LDA is available to

lithiate 1, so upon quench and workup only unreacted 1 is recovered.
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LDA /adduct
mixed dimer

LDA
Adduct

homoaggregate

D

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
5 24 23 22 21 20 19 1.8 1.7 16 15 14 13 12 11 " (1.0 ) 09 08 07 06 05 04 03 02 01 00 -01 -02 -03 -04 -0
ppm)

Figure 16. °Li NMR spectra of 0.10 M [*Li”N]LDA with varying equiv of
isobutyraldehyde: A) 0.0 equiv; B) 0.50 equiv; C) 1.0 equiv; D) 2.0 equiv. The
isobutyraldehyde first forms a 1,2-mixed adduct/LDA dimer before forming an
undecipherable oligomer that is presumably a laddered 1,2-adduct
homoaggregate.
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(R,S)-6

r T T T T T T T T T T T T T T T T T T 1
50 1.45 1.40 135 1.30 1.25 1.20 115 110 1.05 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.!

Figure 17. A) '"H NMR spectrum of 1.0 equiv LDA treated sequentially with 0.50
equiv isobutyraldehyde and 1.0 equiv of oxazolidinone 1 followed by standard
workup. Owing to the aldehyde pre-reacting with the LDA, it is inaccessible to
the 0.50 equiv of 5 formed by the 0.50 equiv LDA remaining and 1.0 equiv of 1.
This resulted in only unreacted starting material being recovered. B) "H NMR
spectrum of 1.0 equiv LDA, then add 0.50 equiv isobutyraldehyde, then 1.0 equiv
of oxazolidinone 1, then add 1.50 equiv isobutyraldehyde, followed by standard
workup. Asin A, 0.50 equiv of 5 is produced but the subsequent addition of
excess isobutyraldehyde uses this to react and form 6 in approximately the same
diasteriomeric ratio as previously seen. C) '"H NMR spectrum of 1.0 equiv LDA,
then add 2.0 equiv isobutyraldehyde, then 1.0 equiv of oxazolidinone 1, followed
by standard workup. The isobutyraldehyde has consumed all of the LDA,
leaving none for the enolization of 1, resulting in no aldol reaction.

S-35



Part 3: Finding the Reactive Species of Enolate 5

D,, tetramer 3

Dimers 2a, 2b

T T T T T T T T T T T T T T T T T T
14 13 12 11 1.0 0.9 0.8 0.7 0.6 0.5 0.4 03 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.4
f1 (ppm)

Figure 18. °Li NMR spectrum of 0.10 M enolate 5 in THF previously aged at 0 °C
and recorded at -80 °C.
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D,, tetramer 3 Dimers 2a, 2b

I B U
R S G

T T T T T T T T T
1.4 13 1.2 11 1.0 0.9 0.8 0.7 0.6

T T T T T T T T T
0.5 0.4 0.3 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.4
f1 (ppm)

Figure 19. °Li NMR spectra of 5 aging over the course of 200 minutes (0.10 M 5,
THEF, -60 °C)
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LDA/5
mixed dimer

v ¥

Dimers 2a, 2b

Dih tetramer 3

T T T T T T T T T T T T T T T T T T T T
0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 -
f1 (ppm)

Figure 20. °Li NMR spectra of enolate 5 aging over the course of 388 minutes
(0.10 M 5, 0.010 M excess [°Li""N]JLDA, THF, -80 °C)
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LDA /5
mixed dimer

e

LDA

Dimers 2a, 2b

r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 24 23 22 21 20 19 1.8 17 16 15 14 13 12 11 " (1.0 ) 09 08 07 06 05 04 03 02 01 00 -01 -02 -03 -04
ppm)

Figure 21. °Li NMR sEectra of the sequential addition of the oxazolidinone

precursor of 5 to [°Li"N]LDA, (0.16, 0.50, 0.84, 1.0 eq of the oxazolidinone of 5,
0.10 M [°Li®N]LDA, THF, -60 °C)
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T T T T T T T T T T T T T T T T T T 1
14 13 1.2 1.1 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.4 -0
f1 (ppm)

Figure 22. °Li NMR spectrum of (R,5)-6 (0.10 M 5, 0.20 M isobutyraldehyde, THF,
-80 °C)
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D,, tetramer 3 Dimers 2a, 2b

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
24 23 22 21 20 19 1.8 17 16 15 14 13 12 11 1.0 09 of.ls( 0.)7 06 05 04 03 02 01 00 -01 -02 -03 -04 -0.5 -0.6 -0.7 -0.8 -0.9 -1
ppm)

Figure 23. °Li NMR spectra of equilibrated enolate 5, followed by aging with the
addition of isobutyraldehyde at -70 °C for 4, 20, and 44 minutes (0.10 M 5, 0.20 M
isobutyraldehyde, THF, -80 °C). The resulting peaks corresponding to (R,S)-6 are
too broad to be seen.
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D,, tetramer 3 Dimers 2a, 2b

LDA/5
B mixed dimer

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
24 23 22 21 20 19 18 17 16 15 14 13 12 11 1.0 09 oﬂs( 0.)7 06 05 04 03 02 01 00 -01 -02 -03 -04 -05 -0.6 -0.7 -0.8 -0.9 -1
ppm)

Figure 24. °Li NMR spectra of the addition of LDA to an equilibrated sample of 5
(A) aged for 160 minutes (B-C), followed by aging at 0 °C for 10 min (D) (0.10 5,
0.20 M isobutyraldehyde, THF, -70 °C), illustrating the extraordinarily slow
equilibration out of tetramer to the energetically more favorable LDA mixed
dimer.
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(R,S)-6 (RS)-6 (RS)-6

o

I,

T T T T T T T T T T T T T T T T T T 1
50 1.45 1.40 1.35 1.30 1.25 1.20 1.15 1.10 1.05 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.

Figure 25. "H NMR spectra on an unaged 5 and 5 aged 30 minutes at 0° C prior to
the aldol in neat THF on the aldol product distribution (0.10 M 5, 0.20 M
isobutyraldehyde, THF, -80 °C). Tetramer is present in the aged sample,
resulting in the recovery of significant amounts of unreacted starting material 1
corresponding to the amount of 5 in tetramer. Some dimer does exist in the

equilibrated sample in neat THF, resulting in some reactivity.
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(R,S)-6 (RS)-6 (RS)-6

* J\Jw

T T T T T T T T T T T T T T T T T T
1.45 1.40 1.35 1.30 1.25 1.20 1.15 1.10 1.05 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55

Figure 26. "H NMR spectra on an unaged enolate 5 and enolate 5 aged 30
minutes at 0° C prior to the aldol in low THF on the aldol product distribution
(0.10 M 5, 0.20 M isobutyraldehyde, 0.20 M THEF, toluene, -80 °C). In the aged
sample in low THF there is minimal dimer present, resulting in minimal

reactivity.
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(R,S)-6 (R,S)-6

oM

N G |

BN | G o |

Y N | W

T T T T T T T T T T T T T T T T T T 1
50 1.45 1.40 1.35 1.30 1.25 1.20 115 110 1.05 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.!

Figure 27. "H NMR spectra changing equivalents of isobutyraldehyde (0.10, 0.25,
0.50, 1.0, 1.5, 2.0) on the aldol product distribution in neat THF with an unaged
enolate (0.10 M 5, changing isobutyraldehyde, THF, -80 °C). The amount of
recovered starting material corresponds to the deficit of aldehyde as expected.
Notibly no erosion of selectivity is observed.
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(R,S)-6 (R,S)-6

.

e

e

N .

T T T T T T T T T T T T T T T T T T 1
1.45 1.40 135 1.30 1.25 1.20 115 110 1.05 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.!

Figure 28. "H NMR spectra changing equivalents of isobutyraldehyde (0.10, 0.25,
0.50, 1.0, 1.5, 2.0) on the aldol product distribution in neat THF with enolate 5
aged 30 minutes at 0 °C (0.10 M 5, changing isobutyraldehyde, THF, -80 °C). The
amount of recovered starting material corresponds to the deficit of aldehyde
until the dimer is used up, after which no further reactivity is observed. Notibly

no erosion of selectivity is observed.
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(R,S)-6 (R,S)-6

JW

T T T T T T T T T T T T T T T T T T 1
1.45 1.40 135 1.30 1.25 1.20 115 110 1.05 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.!

Figure 29. 'H NMR spectra changing equivalents of LDA (1.1, 1.25, 1.5, 2.0, 2.5,
3.0) on the aldol product distribution in neat THF with an enolate aged 30
minutes at 0 °C (0.10 M 5, 0.20 M isobutyraldehyde, THF, -80 °C). Additional
LDA does not improve either the selectivity or the percent conversion but does

lead to degradation of the sample.
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D,, tetramer 3
Dimers 2a, 2b

LDA/33
mixed dimer

B LDA
5/33
mixed dimer
LDA/5
C mixed dimer 33

T T T T T T T T T T T T T T T
11 10 09 08 07 06 05 04 03 02 01 00 -01 -02 -03 -04 -C
1 (ppm)

r T T T T T
5 24 23 22 21 20 19 18 17 16 15 14 13 12

Figure 30. Kinetic mixed dimer formation. Spectrum A is an equilibrated sample
of 5. Spectrum B is 33 with 1 additional equivalent of [°Li]LDA. Spectrum C is
spectra 2 plus one equivalent of oxazolidinone 1 unaged. (0.10 M 5, 0.10 M 33,
THEF, -78 °C)
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(R,S)-6 (R,S)-6 (R,S)-6

R I

f1 (ppm)

Figure 31. Kinetic mixed dimer selectivities. Spectrum A is enolate 5 alone.
Spectrum B is enolate 5 plus one equivalent of enolate 33. Spectrum C is enolate 5
plus one equivalent of enolate 34. (0.10 M 5, 0.10 M 33/34, 0.20 M
isobutyrlaldehyde, THF, -78 °C). No change in selectivity or percent conversion
is noted.
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Part 4: Ketone Aldol Kinetics

4.5 4.0
f1 (ppm)

Figure 32. "H NMR spectra of crude aldol product of the aldol reaction between
cyclohexanone and enolate 5.
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Figure 33. "H NMR spectrum of recrystallized (R)-7
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Figure 34. °C NMR spectrum of recrystallized (R)-7
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Figure 35. X-ray crystal structure of (R)-7.
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Table 3. Crystal data and structural refinement of recrystallized (R)-7 aldol

product

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 23.84°
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

C19 H25 N O4

331.40

296(2) K

0.71073 A

Orthorhombic

P2(1)2(1)2(1)

a=>5.7701(6) A a=90°.
b =13.3976(12) A b= 90°.
c=22752(2) A g =90°.
1758.8(3) A3

4

1.252 Mg/m3

0.087 mm-1
712

0.60 x 0.05 x 0.03 mm3

1.76 to 23.84°.

-6<=h<=5, -14<=k<=15, -25<=1<=18
5883

2552 [R(int) = 0.0270]

98.4 %

Semi-empirical from equivalents
0.9978 and 0.9495

Full-matrix least-squares on F2
2552 /0 / 217

1.060

R1 =0.0356, wR2 = 0.0662

R1 =0.0812, wR2 = 0.0808
0.8(16)

0.118 and -0.168 e.A-3
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Table 4. Atomic coordinates ( x 10*) and equivalent isotropic displacement
parameters (A *x 10%). U(eq) is defined as one third of the trace of the
orthogonalized U" tensor.

X y z U(eq)
O(1) 4296(3) 6930(1) -12(1) 68(1)
0(2) 4965(4) 7541(2) 882(1) 77(1)
O@3) 9589(3) 5158(1) 911(1) 66(1)
04) 9808(3) 4834(1) 2108(1) 62(1)
N(1) 6643(4) 6055(1) 563(1) 44(1)
C(1) 5273(5) 6904(2) 522(1) 56(1)
C(2) 5259(6) 6162(2) -383(1) 66(1)
C(3) 6456(5) 5441(2) 31(1) 47(1)
C(4) 8138(5) 5797(2) 1015(1) 47(1)
C(5) 7865(4) 6244(2) 1621(1) 47(1)
C(6) 7690(4) 5397(2) 2085(1) 44(1)
C(7) 5682(4) 4701(2) 1941(1) 50(1)
C(8) 5253(6) 3916(2) 2414(1) 65(1)
C(9) 4904(6) 4384(2) 3010(1) 75(1)
C(10) 6968(6) 5037(2) 3159(1) 72(1)
C(11) 7367(6) 5836(2) 2695(1) 64(1)
C(12) 9875(6) 6976(2) 1725(1) 79(1)
C(13) 5087(5) 4496(2) 166(1) 55(1)
C(14) 4892(5) 3801(2) -348(1) 45(1)
C(15) 2988(5) 3791(2) -714(1) 62(1)
C(16) 2856(6) 3138(2) -1181(1) 71(1)
C(17) 4593(6) 2484(2) -1289(1) 65(1)
C(18) 6497(6) 2472(2) -932(1) 66(1)
C(19) 6653(5) 3132(2) -462(1) 56(1)

S-55



Initial Rate x 10 (Abs s-l)

| | | |
0 2 4 6 8

[cyclohexanone] (M)

|
10x10~

Figure 36. Plot of initial rate vs. [cyclohexanone] in neat THF at -78 °C (0.1 M of
oxazolidinone 1, 0.095 M LDA, THF, -78 °C). The data was fit to y= ax” such that b
=0.95 £ 0.06 corresponding to a first-order dependence on cyclohexanone.

[cyclohexanone] Initial Rate x 10°
0.01 3.93

0.008 3.13

0.006 2.59

0.004 1.51

0.002 0.875
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Initial Rate x 10 (Abs s-l)

| | | | | | |
0.00 0.05 0.10 0.15 0.20 0.25 0.30

[enolate] (M)

Figure 37. Plot of initial rate vs. [5] in neat THF at -78 °C (0.95 equiv LDA, 0.005
M cyclohexanone, THF, -78 °C). The data was fit to y = ax’, such that b = 0.57 +
0.05 corresponding to a half-order dependence on 5.

[5] Initial Rate x 10°
0.02 0.589
0.03 1.059
0.04 1.089
0.05 2918
0.1 3.115
0.2 3.744
0.25 5.115
0.3 4.647
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Initial Rate x 10° (Abs s-l)

| | | | | | |
0 2 4 6 8§ 10 12

[THF] (M)
Figure 38. Plot of initial rate vs. [THF] with toluene cosolvent at -78 °C (0.10 M of
oxazolidinone 1, 0.095 M LDA, 0.005 M cyclohexanone, -78 °C). The data was fit
to y = ax’, such that b = 0.56 + 0.05 corresponding to a half-order dependence on
THEF. The * denotes a measured point that was not included in the fit.

[THF] Initial Rate x 10°
12.33 15.62
11.10 15.85
9.86 14.83
8.63 12.21
7.40 11.85
6.17 10.76
7.70 12.32
6.47 11.87
5.24 9.59
4.00 8.37
2.77 7.57
1.54 6.37
12.33 14.28
11.10 14.97
9.86 14.34
8.63 11.11
7.40 10.59
6.17 8.25
7.70 11.52
6.47 10.46
5.24 8.37
4.00 6.64
2.77 5.53
1.54 6.12
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Initial Rate x 10° (Abs s-l)

| | | | |
0.0 0.1 0.2 0.3 0.4

[enolate] (M)

Figure 39. Plot of initial rate vs. [5] of a sample containing only tetramer (0.095
equiv LDA, 0.005 M cyclohexanone, 0.8 M THF, toluene, aged 10 minutes at 0 °C,
recorded at -40 °C) The data was fit to y= ax’ such that b = 0.37 + 0.05
corresponding to a fractional order dependence on 5.

[5] Initial Rate x 10°
0.025 2.35
0.05 4.19
0.1 5.64
0.2 6.34
0.3 8.04
0.4 8.17
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Part 5: Computations Overview of Enolate 5
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Figure 40. Overview of ground state energies, in kcal/ mole of enolate
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Figure 41. Overview of transition states from a monomer ground state.

S-61



+6.8 kcal/mol
—
+9.7 kcal /mol
—
N
My
THF-Li_ Li;—THF
ji ‘O “THF
o N)\/Me
+7.7 kcal /mol
—

+10.1 kcal /mol

R

THE-Li_

o 0O
Me .

Li o THF

N /’Me

\_(Me

Bn

M

Me &N \[(o
0. 0O
THF-Li

- Li - THF

- O Me
O N, ="

Me
\_< Me

Bn

O O OH

M
e NJK‘/k(
— ; Me Me

OO OH

5 8 Me Me

OO OH

5 8 Me Me

O O OH

M
A A
5 8 Me Me

Figure 42. Overview of transition states from a dimer ground state.
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Figure 43. Overview of transition states from a spirocyclic dimer ground state.
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Figure 44. Overview of transition states from a tetramer ground state
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Figure 45. Overview of transition states from a LDA 5 mixed dimer ground state.
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Figure 47. Computational overview of the pathway from monomer to (R,S)-6.
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Figure 48. Computational overview of the pathway from monomer to (S,R)-6.
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Figure 49. Computational overview of the pathway from monomer to (R,R)-6.
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Figure 50. Computational overview of the pathway from monomer to (S,S)-6.
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Figure 52. Computational overview of the pathway from dimer to (S,R)-6.
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Figure 54. Computational overview of the pathway from dimer to (S,S5)-6.
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Figure 59. Computational overview of the pathway from tetramer to (R,S)-6.
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Figure 60. Computational overview of the pathway from tetramer to (S,R)-6.
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Figure 61. Computational overview of the pathway from tetramer to (R,R)-6.
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Figure 62. Computational overview of the pathway from tetramer to (S,S)-6.
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Part 6: General Computations

Geometries are optimized at the B3LYP level of theory using the 6-31G(d) basis
set. Energies are defined as follows: G is the sum of electronic and thermal free
energies calculated at the B3LYP level of theory (T = 195 K). Gy, is derived from
an MP2 SP calculation corresponding to the DFT-optimized geometry and
includes a thermal correction from the DFT calculation.

Table 5. Geometric coordinates and thermally corrected MP2 energies for
tetrahydrofuran (THF)

v

G =-232.349382 Hartree
Gyp, = -145312.2903 kcal / mol
Atom X

Y Z

IIZIZIITITITITIZIONNNON

0.00000000
0.00000000
1.34537191
2.24870259
1.43346820
1.58213073
1.68560870
3.24887201
2.35937654
1.57260400
1.43285191
-0.30387867
-0.73798112

0.00000000
0.00000000
0.00000000
-0.28439627
0.33130215
1.41736875
-0.07569023
0.14691464
-1.36515207
0.98256813
-0.75428594
-0.99259206
0.73090835

0.00000000
1.43133070
1.92150203
0.71435321
-0.43248249
-0.46518645
-1.41670971
0.82158362
0.56460786
2.36334488
2.71251317
-0.36803060
-0.35071740

S-87



Table 6. Geometric coordinates and thermally corrected MP2 energies for

isobutyraldehyde

H

G

(@]
JH/ Me
Me

= -232.363544 Hartree

Gyp, = -145322.0041 kcal / mol

Atom X

TTTIONITTZTONITZITONN

0.00000000
0.00000000
0.98871142
-1.01669442
-0.50902248
-0.86800891
-0.97665751
-0.40939475
-1.87266120
1.41716966
1.39119220
2.00538647
1.94065329

Y

0.00000000
0.00000000
0.00000000
-0.00432437
0.93575331
-1.16691709
-1.11346435
-2.13183567
-1.14749642
-0.01003020
0.05645201
0.82747058
-0.93189492

Z

0.00000000
1.51804360
2.21741176
1.97783460
-0.28845768
-0.51181954
-1.60000348
-0.26580587
-0.07289657
-0.57458930
-1.66758937
-0.18828333
-0.29918792
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Table 7. Geometric coordinates and thermally corrected MP2 energies for
cyclohexanone

O

S

G =-309.757631 Hartree
Gup, = -193725.0256 kcal /mol

Atom X

TIITTZOIZTITITTTINNONNNN

0.00000000
0.00000000
1.41495215
2.35410684
2.31681547
0.88000532
0.45353190
0.88121541
2.93295106
2.77108858
2.02458134
3.36124868
1.76860109
-0.50074302
-0.54089889
0.37513582
-1.02895696

Y

0.00000000
0.00000000
0.00000000
1.03938693
1.02291955
1.12409962
2.09914072
1.08551480
1.84117007
0.08936311
2.02901051
0.86626873
-0.77252106
0.91402709
-0.85661114
-0.96849679
0.09191125

=~

Z

0.00000000
1.54381400
2.11171024
1.50983218
-0.03344341
-0.56472348
-0.28575894
-1.66105774
-0.42520537
-0.39372333
1.86299877
1.90029856
2.98216716
1.89945316
1.95662514
-0.35913840
-0.36801461
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Table 8. Geometric coordinates and thermally corrected MP2 energies for
Lithium Diisopropylamide (LDA) with two THF

Me Me
Me

Me

N,
CO-Li\ Li—
N

8

MeT‘\ 7~Me

Me Me

G =-1063.116483 Hartree
Gy, = -664731.8875 kcal / mol

Atom X

Li 0.00000000
Li 0.00000000
O 0.40731818
C -0.31160577
0.59705523
1.38039926
1.58550803
1.66334155
2.46883665
0.77815914
2.32593881
0.02933285
1.27894121
-0.52831103
-1.25863823
0.10065090
1.45061143
2.01816461
2.25270052
1.88051137
3.31574980
2.18582944
1.61203409
2.67477213
1.17436550
1.12904002
C -1.01845863

TITIOITZTINIZIAZITITZITITITITONNON

Y

Z

0.00000000 0.00000000

0.00000000
0.00000000
0.75031532
0.76867204
-0.54444431
-0.61184065
-1.62770125
-0.03867321
-1.39416582
-0.55203312
0.82892055
1.62608966
1.74382359
0.23405677
1.58940008
2.11134115
1.24325327
2.53174806
3.46383384
2.67957908
1.75290378
3.20820544
3.39277027
4.16264437
2.90893149
2.50549465

2.39346480
4.33666642
5.34554741
6.57773040
6.42411418
491113852
4.51728807
4.59941701
6.76657132
6.97432432
7.51087129
6.53832804
4.94463141
5.54777776
1.19844710
1.44268300
1.83719553
0.18014310
-0.25704450
0.41893210
-0.58986241
2.52310583
2.73208364
2.20909523
3.46012848
0.96165094

Atom X

H -1.81410663
C -0.80797530
H -1.76144100
H -0.12686892
H -0.38833529
C-1.67694186
H -1.90764523
H -1.02725739
H -2.61874741
N -0.10056751
C -1.45024064
H -2.01730929
C -2.25393575
H -1.88302644
H -2.18688374
H -3.31687937
C-1.61016658
H -1.12639271
H-1.17230114
H -2.67263445
1.01809177
1.81259829
0.80533963
1.75848838
0.38259405
0.12597100
1.67956260

NITTNITION

S-90

Y Z

1.86918792
3.64048612
4.13531583
4.41415138
3.25131946
3.10542503
2.30725174
3.83103093
3.61787491
-1.58942643
-2.11026018
-1.24034090
-2.53615677
-3.47070131
-1.76102302
-2.68187367
-3.20211490
-2.89814436
-4.15778508
-3.38625648
-2.50661996
-1.87278768
-3.64782883
-4.14330662
-3.26483646
-4.41975376
-3.09907875

0.52758664
-0.06969212
-0.30044256

0.30277974
-1.00453270
2.23352810

2.94980958

2.73422227

1.98945185

1.19475018

0.94660834

0.55530667

2.20621616

2.63922295

2.97989617

1.96567937
-0.13915451
-1.07426675

0.17079101
-0.34991971

1.42936074

1.86904874

2.45331057

2.68391971

3.38929575

2.07408838

0.15550803



H 1.91199021
H 2.62077364
H 1.03082423
0 -0.40911863
C 0.32168799
C -0.58918940
C-1.39441703
C-1.59749716
H -2.47134196
H -1.68988997
H -2.34108731
H -0.80739252
H -1.25623881
H -0.02267117
H 1.25848431
H 0.55777425

-2.29654468 -0.55533363
-3.61310777 0.39856207
-3.82148659 -0.35101602

0.00065978
-0.73329970
-0.76559246
0.53377791
0.59561021
0.00877276
1.60970501
0.52609058
1.39406498
-1.63457594
-0.81489229
-0.19892221
-1.72358252

-1.94291869
-2.95513878
-4.18524867
-4.02789288
-2.51430010
-2.20145036
-2.11891500
-4.57613032
-4.37035596
-4.14535146
-5.11976866
-3.15816049
-2.55713091

S-91



Table 9. Geometric coordinates and thermally corrected MP2 energies for 5
monomer with three THF

THE
THEF . 1 .THF
Li_

P
0O NJ\/MQ

G

Bn

-1488.697668 Hartree

Gup, = -931168.1672 kcal / mol
AGyyp, = 1777728882 kcal /mol Li vs. 5 spirocyclic dimer with three THF

Atom X

C
H
H
C
H
N

OIZIITITITITIITNNNNOZONOON

0.00000000

0.00000000

1.03066998
-0.85316631

-0.98029291
-2.11842155
-1.93456686
-0.64453267
-2.73602623
-3.34485027
-3.94969478
-4.21593375
-5.57440760
-6.63423766
-7.86470437
-7.48655499
-5.96920194
-5.69196602
-5.42006442
-7.97754996
-7.74046493
-8.00653569
-8.78746392
-6.80171037
-6.31410918
-3.32136783

Y

0.00000000
0.00000000
0.00000000
-1.14441615
-1.93649274
-0.44096168
0.90087743
1.20553213
1.79426663
-1.08936684
-0.45044848
1.39759846
1.08006719
2.00849569
1.16241863
-0.25387141
-0.24331523
-0.41288884
-0.93340955
-1.04411460
-0.39221189
1.17357414
1.53393194
2.60700094
2.67479076
2.90205065

Z

0.00000000
1.09594000
-0.35974383
-0.57725508
0.16534604
-0.80121795
-0.80409189
-0.45424963
-1.06148375
-1.31776815
-2.25651827
-2.49053784
-4.19391830
-4.49905687
-4.89526286
-4.42289714
-4.59354319
-5.64697535
-3.95272046
-4.99970343
-3.36576493
-5.98212222
-4.43899665
-3.59975795
-5.31025337
-3.76041224

Atom

NETITIIITZTZITINNNNOITITTTITITTONNN

S-92

X

-2.85974559
-1.34964607
-0.96978914
-2.32693566
-2.50912249
-2.43639544
-0.29145113
-0.48651079
-0.79773129
-1.15511072
-3.43105001
-3.05813696
-5.77654675
-5.55171938
-6.20389452
-6.18305332
-6.44674952
-7.52277834
-6.02719185
-6.92952530
-5.19541249
-7.23714986
-5.66267094
-4.47055600
-5.98776997
-3.65265587

Y Z

2.47204057
2.25033660
3.24248220
3.82694767
4.80845278
3.90177402
4.02946614
2.72260351
2.43127560
1.21838809
1.58350758
3.26450037
2.12760340
3.20328131
2.76558038
1.23294871
1.02758075
1.07753907
0.10468583
0.74144810
0.83775181
3.12819324
3.14306848
3.33292473
4.12185564
-2.28855273

-5.04842001
-4.87083115
-3.73607744
-3.29082687
-3.75440419
-2.21024045
-4.08072996
-2.90494278
-5.79860894
-4.56204428
-5.31587396
-5.78780773
-1.31084364
-0.36813717
0.95139395
0.83754632
-0.65219153
-0.87734773
-1.05784732
1.46927937
1.09814018
1.01272392
1.82431946
-0.26424186
-0.77686145
-0.75162469



H

TIZITTZTOONONNITITOITTITO

-3.05586139
-4.80763651
-5.28107373
-4.49742560
-5.58542299
-0.29872778
-1.10608630
-0.07845946
0.92905743
0.80857337
1.93417077
3.20612267
3.34091939
2.21070224
2.32357864
4.32519422
4.08366141
1.81846032
-0.17999370

-2.64819289
-3.13596707
-2.69786790
-4.15938598
-3.23902695
-1.76128376
-2.36181030
-0.95007159
-2.61367528

-3.88536082
-4.67054093
-4.19847288
-2.93853995
-2.15475958

-1.17786268
-2.56475485
-4.81104786
-5.65458290
-4.26448076

0.08202871
-1.20166318
-2.08585431
-1.46344715
-0.42809985
-1.88291290
-2.31660968
-2.58790179
-1.65328589
-1.07149601
-0.82518845
-1.15865892
-1.74203639
-1.98548926
-2.45129386
-2.01236111
-0.96983251
-0.37810616
-0.82042804

S-93



Table 10. Geometric coordinates and thermally corrected MP2 energies for 5
dimer with three THF

Bn

i

MGNNWO
o, 0O

THF-Li Li—THF

0 0O
O)LNJ\/

AN

\_<

G

Bn

Me

-2280.364885 Hartree
Gy, = -1426402.09 kcal / mol
AGyp, = 0464733826 kcal /mol Li vs. 5 spirocyclic dimer with three THF

Atom X

CAOCIINNZNAOELONOITINNZNOL

0.00000000
0.00000000
0.99342614
1.35790556
2.56016196
2.69389166
3.28970852
3.08959768
1.33842747
0.61810509
-0.53172776
-1.40648311
-1.51931076
-2.10322095
-2.31124588
-3.61455113
-3.20408559
-3.02663598
-3.92124598
-1.96007706
-1.41327035
-0.27332877

Y

0.00000000
0.00000000
0.00000000
-1.31744840
-1.59371484
-3.10082569
-3.32774722
-3.65072230
-3.52980655
-2.45833344
-2.62126051
-1.23455606
-1.21005511
-1.87011204
-1.10492024
-0.94601960
-0.12653378
-0.76560011
0.65268466
0.49962652
-0.20250651
0.01906335

gl

Z

0.00000000
2.09165270
2.92031074
3.45956960
4.25589949
4.01566581
3.12388995
4.87091330
3.78567089
3.33951555
2.94395121
1.90689905
0.04284567
-0.91261454
-2.14788611
-2.79377029
-4.03156278
-4.90400252
-4.29624722
-3.66444034
-2.61866675
-2.23413517

Atom

OCITZITIINOIITITINONNONIINT

S-94

X

-4.01503670
-4.63738511
-4.65688413
-4.26822896
-6.02304792
-6.52422398
-7.79327332
-8.58428306
-8.09927586
-6.83209370
-6.46623006
-8.71140586
-9.57282570
-8.16372082
-5.91847749
-2.57268915
-2.51463799
-3.49784619
-2.17053731
-1.82373156
-2.99976656
-3.05684484

Y

-1.91847151
-0.24444646
-0.80630148
0.76228810
-0.17499475
1.01688896
1.06592495
-0.08200330
-1.27666425
-1.32052062
-2.25219015
-2.17448575
-0.04630622
2.00248014
1.91974592
-3.14171282
-4.07748817
-4.22365210
-5.07515484
-3.72053407
-3.52264780
-0.79601339

Z

-3.09335609
-1.86884380
-0.92799016
-1.63740089
-2.47070542
-3.01127189
-3.59233283
-3.64294606
-3.10502875
-2.52466066
-2.09776763
-3.13269963
-4.09284627
-4.00121262
-2.96570610
-0.92038581
0.25310929
0.73022749
-0.05321954
1.02269769
-1.84452985
2.99063715



TITONNNO LTI I I I I INNONNO T I TN IN I T I T IONNNNNN I TN I T I T I I T I ZIONNN

-3.73293446
-3.99883526
-2.93348887
-2.87332658
-1.91739946
-3.68448258
-1.96551540
-3.19328189
-3.92101197
-5.00327860
-4.65036860
-3.06775763
3.40864007
2.36379984
2.00086572
1.56911011
3.62684159
4.67443452
5.85297833
6.00683617
4.97270022
3.79460207
2.98877931
5.07891459
6.92375559
6.65006320
4.56091358
1.74204533
2.53273475
1.48882385
0.88934411
0.95726403
2.42908239
1.95039740
3.01066083
4.23159562
3.58024837
2.30254031
2.47149455
1.45970583
4.21286758
3.33038284
4.75128748
4.94893926
2.71711376
3.13145610
-0.43464958
-1.68392735
-2.13374394
-1.43959934
-0.11539018
0.61523850
0.32366584

-1.88287944
-1.39581749
-0.30328514
0.31272248
0.77793082
1.04034412
-0.74898021
0.42576568
-2.20547658
-0.96382360
-2.12158338
-2.75178563
-1.04259418
-1.24336279
-0.21276789
-1.88679566
-1.41173845
-0.48389166
-0.64472326
-1.73937737
-2.66777565
-2.50323371
-3.22628726
-3.51973402
-1.86384556
0.08813656
0.37828175
1.06830151
0.94198701
2.46406972
2.44509583
3.08984048
2.98822003
-0.53940289
0.43326776
-0.21769199
-1.06066299
-1.55757141
-2.49894500
-1.67968865
-1.88111916
-0.42837161
-0.86379840
0.51806875
1.34649492
0.67037836
2.06821086
2.44700904
3.73997457
3.64357360
2.97785463
3.71715369
2.39097183

3.67130715
5.10465580
5.29270751
3.89679561
3.64597446
3.74672057
5.54843321
6.06651105
5.83636819
5.18649221
3.12323247
3.64851321
3.84399633
5.75441647
5.81525278
6.15219384
6.57053396
6.46263395
7.19041397
8.04448791
8.16531966
7.43345004
7.54177627
8.83186893
8.61423792
7.09520311
5.80852951
3.31586929
4.04598933
2.81625263
1.90195053
3.55268320
2.59189110
-0.30104156
-0.18837346
-0.84052911
-1.94818025
-1.26565303
-0.72635721
-1.94808768
-2.30110089
-2.80817736
-0.12224776
-1.21742955
-0.72500813
0.87190492
-0.12169904
0.50030975
-0.19545659
-1.56382563
-1.19151905
-0.83065384
-1.99983444

TITTTTT

S-95

-1.30279422
-2.00155405
-1.77084626
-3.22355182
-2.39499499
-1.51338682

4.61487808
2.99444720
4.61814051
3.81623910
1.62595679
2.56604152

-2.04978348
-2.24494312
0.35196101
-0.26445268
0.35177415
1.57390323



Table 11. Geometric coordinates and thermally corrected MP2 energies for 5
spirocyclic dimer with three THF

Bn

—~

OTN\K\Me
o. O

THF-Li Li—THF

@)

o O

“THF

. _Me

N

\_<

G

Bn

-2280.364091 Hartree

Gup, = -1426403.019 kcal / mol
AGyp, = 0 kcal/mol Li vs. 5 spirocyclic dimer with three THF

Atom X

Li
Li

AZITTITTONNNNNANATTININITTNOONZNO

0.00000000
0.00000000
1.42158727
2.70017616
3.10345919
2.24401552
1.02776929
2.95882065
4.32759506
4.48391403
4.97166502
4.48596158
5.14564339
4.98459092
4.81620975
4.35267569
6.43976478
7.45608840
8.79973480
9.15487827
8.15613350
6.81188336
6.03960493
8.42103710

10.20173676 -0.42171454 5.18406992

Y

0.00000000
0.00000000
0.00000000
-0.07916138
-0.95148272
-1.59208037
-1.53558835
-2.39081439
-2.42201987
-3.32016850
-2.46372992
-1.13545883
-1.29616799
0.06752915
0.97388572
0.14276369
-0.04987625
0.16992794
0.03606866
-0.31987133
-0.53668423
-0.40240949
-0.56195990
-0.80659621

Z

0.00000000
2.64675340
1.22252404
1.40962945
2.51077992
3.36604910
3.45652268
4.21870318
3.78251697
3.17279330
4.66237868
2.96439887
2.10814527
3.80594591

3.21573878
4.69925115
4.20176893
3.25907166

3.60749060

4.91080470
5.86036806
5.50642505
6.25609898
6.87943467

9.57085847 0.21525196 2.86257466
7.19038623 0.45962248 2.24437674
3.68347372 0.54005379 0.69736431

Atom

H
C
H
H

IIZITOOOONATINIONOIITINNZNOT

S-96

X

4.72451744

3.40445209

3.75304414

3.90707471

2.33134404

-1.25466153
-2.33903443
-3.27833763
-4.73077112
-5.15945031
-5.46704343
-5.95582010
-3.98265630
-2.88523435
-1.75637968
-5.13504286
-5.14236853
-4.57047773
-4.83084267
-6.62556416
-7.47800246
-8.85096762
-9.39471475
-8.55630339
-7.18599739
-6.53770853
-8.96986830

Y

0.37921376

1.47805017 -
-0.23523650
-1.37206797
-0.64603361

2.50246430
1.16684569
1.53059606
0.77082323
1.40665717
0.65456561
0.64653867
-0.19230477
0.43695706
-0.90507751
-0.92407155
-0.30024934
-0.61489450
1.65956339
0.04544446
0.57672072
-1.00595533
0.16297190
-0.94331326
-0.81906738
0.41901075
1.52988565
1.40099612
2.26833267
2.49680664

Z

0.95129433
0.44200456

1.15133164
1.45839205
2.29930224
2.11514336
3.33455295
4.17750621
3.11186467
3.71747341
3.18921826
3.53628732
2.19261179
0.75033303
-0.01918190
0.72401781
0.47851334
0.59278459
0.36880409
0.02600697
-0.09550580
0.12789485
0.02029446
-0.37034986

-10.46236076 0.51786082 -0.15067490



I L I L I I IONNN O I I I I I I I T ONNNO I I I I T I T IONNNOL I T TONI I

-9.49325448
-7.06051600
-2.72074104
-1.91011929
-1.68514161
-0.95638209
-2.42612375
-3.64979027
0.56543717
0.81848338
0.19293384
-0.83394886
-0.11190468
-0.76883216
0.62610727
-1.75134312
-1.09103855
-0.25934893
0.94884927
1.89953055
0.35016021
-0.47667988
-1.88852367
-2.03521251
-0.73445918
0.26292025
0.61977938
1.11486739
-0.45154159
-0.81418570
-2.09680523
-2.93235790
-2.40341643
-2.24101976
0.21839509
-0.06066991
0.27203018
1.45504793
1.05687665
1.90973550
0.47144132
2.37968865
1.61358423
0.51685549
-0.57435396
-1.10637647

-1.69130201
-1.91499147
2.66317182
3.55844301
4.52274127
3.08635815
3.79961309
3.06163447
1.56534458
2.80623787
3.92431721
3.16523622
1.84035697
0.99278082
1.92902097
2.99488354
3.68309251
4.70673045
4.39480471
2.92034042
2.71692712
-1.98146162
-2.30284384
-3.60983883
-3.66009543
-3.02676331
-3.75107342
-2.55160894
-4.67669763
-3.04994509
-4.47023546
-3.61166843
-1.46224768
-2.39757185
0.51320090
1.75496831
1.49708002
0.52320790
-0.33279684
-0.66075765
-1.21172592
1.07287969
-0.07716333
2.41594037
1.01711052
2.01280937

0.45869457
0.84860301
1.10517845
0.21332943
0.69339912
-0.04003593
-0.73005537
1.50268644
3.82778622
3.12105374
3.97287657
4.83023380
5.06675306
5.27297151
5.87845697
4.25567237
5.75993680
3.35625016
4.61322193
2.98818019
2.13801124
-0.35773118
-0.34434523
0.45533688
1.27479345
0.30947420
-0.43864421
0.79620809
1.56574388
2.17958617
-0.22172596
1.08185553
0.12998612
-1.37842868
-1.92850377
-2.60661915
-4.07594739
-3.96030531
-2.75343972
-2.15252042
-3.04508163
-3.75018783
-4.86120721
-4.61724649
-4.58180258
-2.42293687

0.57588163 2.54552465 -2.18653644

S-97



Table 12. Geometric coordinates and thermally corrected MP2 energies for 5 D,y
tetramer

G

-3166.662534 Hartree

Gy = -1980930.794 kcal / mol
AGyp, = 0.375561044 kcal /mol Li vs. 5 spirocyclic dimer with three THF

Atom X

TIZNONODOITININANZINTITINONOL

0.00000000
0.00000000
1.05585130
1.12651741
2.50137875
2.91749791
2.50872415
3.17781310
4.16626791
2.26657711
2.64016857
3.69779669
4.21004590
4.20137889
3.67767766
5.26669231
4.09136604
1.91456735
1.55502468
1.39380755
0.30965783
0.25857136
-1.11762441
-1.26428982
-1.29118253

Y

0.00000000
0.00000000
0.00000000
-0.59231240
-0.59782195
-1.59017164
-0.39220160
0.49877718
0.18314087
0.53607049
0.95192206
1.77859681
2.18878057
2.17854646
3.05574343
2.43481941
1.36805456
0.42211923
0.97865032
2.30442534
2.50810502
2.98092212
2.92962831
1.99018207
3.78066966

Z

0.00000000
1.89861070
2.52402978
3.74489124
4.18227305
3.98345487
5.25391674
3.34189588
2.99581318
2.19012104
0.85098338
0.67780146
1.53828089
-0.68327539
-1.09407348
-0.64615718
-1.41464629
-0.10906251
-1.93350744
-3.29685634
-3.83698836
-5.11391698
-5.56274456
-6.10391756
-6.22229477

Atom

NTNAZINTTNONOLOT T ITININNZTITN

S-98

X

-1.92064642
-2.82262435
-0.95399263
-1.30389776
-2.51844401
-3.18305215
-2.99438943
-2.59131260
-2.71374752
-4.08745118
-0.38806896
-0.01973221
-0.29270694
0.60921506
0.31566577
1.54258265
1.65326183
1.45933624
2.64015445
3.52025717
1.96141851
2.63442461
3.91025443
4.39538785
4.70369053

Y

2.98500716
2.37091814
2.35428375
1.62759451
1.82556346
2.57926802
1.06416526
0.04451436
1.54719054
0.97571288
0.77865933
-1.03106286
-1.07497797
-0.76095601
-0.20466281
0.21819224
1.29511017
0.00014348
-0.59357477
0.02194645
-0.88569767
-1.13326491
-1.58519171
-1.83534211
-1.77659578

Z

-4.25853369
-4.30870624
-3.34779468
-2.14149057
-1.57783798
-1.98217944
-0.37019718
-0.34260460
0.57873746
-0.36893686
-1.73170696
-2.49492021
-4.37329619
-5.14394454
-6.34840040
-6.97883753
-6.81933748
-8.04479982
-6.26983272
-6.06248136
-5.00006409
-3.73847330
-3.73829876
-4.67272286
-2.47342918



TIZOIT T T TITONONONITI IO I T ITIONONNNNIITINOIIITIIONNNZINITIINONOL OT T I

4.54491543
5.77877359
4.45237947
1.92589375
2.02399625
2.48122320
1.60387382
1.88658772
0.64238730
0.28979213
0.83916284
-0.28210093
-1.31338985
0.29868188
-0.42951179
-1.58962902
-2.44650780
-2.39445369
-2.16391030
-3.50018829
-1.92146240
0.10745189
-0.21934411
-0.67956097
0.83546271
-0.89574915
-0.14783387
-0.77562379
-2.16692970
-2.92556148
-2.29466474
-2.89585652
-4.01039066
-2.65798285
-0.17618863
0.93731670
3.08848239
3.52522479
3.90061567
1.99971230
1.39296970
0.38241242
-0.03606692
0.56816950
1.57967297
2.05355824
0.25589155
-0.82240822
-0.07362597
1.72300798
-2.27063653
-2.59797238
-1.35105396

-2.76383502
-1.68808094
-1.02447135
-0.83362023
-1.43203668
-2.71027372
-3.22923745
-3.66540840
-4.03523705
-3.17627251
-4.88287767
-4.36744056
-4.06383030
-3.48779868
-2.93396175
-3.51306422
-2.96492025
-1.87080114
-3.35247264
-3.22708096
-4.42685102
-1.85154012
-5.86457803
-5.98204870
-6.14444563
-6.76737888
-7.58159975
-8.39588797
-8.40718045
-7.60256720
-6.79220938
-6.17648166
-7.60954720
-9.04089709
-9.02312141
-7.58697907
-1.84352170
-1.46694662
-2.33790231
-2.84876529
-2.89817868
-3.82094751
-4.71354003
-4.68316579
-3.76167261
-3.75092519
-5.38118221
-5.43314494
-3.84413160
-2.21555350
4.43620771
4.42768235
5.03309284

-2.01229470
-2.66917762
-1.71511423
-2.67215027
-0.82819381
0.51335988
1.19859453
2.45817005
3.10095144
3.67956500
3.75835927
1.92457225
2.11811287
0.89960133
-0.22670589
-0.61497172
-1.72406874
-1.78073969
-2.71528466
-1.57058009
-0.13735196
-0.74380530
1.52546649
0.53947201
1.41482335
2.53527464
3.39621336
4.34147672
4.44117447
3.58762981
2.64443602
1.97840309
3.65349266
5.17467872
4.99610882
3.31700307
-7.07867600
-8.01314308
-6.53813405
-7.38587567
-8.64807137
-8.92323591
-7.93611004
-6.67737120
-6.40590449
-5.42748951
-5.90519611
-8.14759130
-9.90958802
-9.42887887
-3.83881216
-2.79451128
-3.87459170

I T T IZONNONON I IO I T T T ITOOONNN

S-99

-3.33214590
-4.66965354
-5.65006310
-5.31053114
-3.98574503
-3.00673072
-1.97767295
-3.71196117
-6.07446573
-6.68075303
-4.94703174
3.32644400
3.98833360
3.85779343
2.03507475
1.63137114
0.43453407
-0.37837431
0.01754474
1.21540686
1.52311115
-0.60412635
-1.31053469
0.14086640
2.26617602

5.05957908
4.64507999
5.19637888
6.17692870
6.60169457
6.04574187
6.39055064
7.36883396
6.60887797
4.86372387
3.88859036
1.84430271
1.64375929
2.55437463
2.46758824
2.35463825
2.92317978
3.61838011
3.74871394
3.18176551
3.29660402
4.29701291
4.06221548
2.82589022
1.82667188

-4.72022930
-4.62662679
-5.45075399
-6.38600986
-6.48757954
-5.66104625
-5.73850614
-7.20718153
-7.02677761
-5.35985339
-3.89523453
4.10679056
4.95970592
3.46677069
4.59071825
5.92787246
6.36694327
5.47132229
4.13839016
3.70287015
2.66647921
3.43561711
5.81040796
7.40890901
6.63698233



Table 13. Geometric coordinates and thermally corrected MP2 energies for LDA
5 mixed dimer with three THF

Me

Me

A

Me

N Me

THF-Li Li—THF

@)

AN

O O
)LN J\/Me

\_<

G

Bn

-1787.915892 Hartree

Gyp, = -1118227.787 kcal / mol

Atom X

NZIITIIIZTIZITONNNNODONOIINNZNOL

H

0.00000000
0.00000000
0.81677532
0.86336440
1.79873533
1.73906511
2.47498393
1.84234736
0.41878550
-0.01030452
-1.05352614
-1.60196420
-3.17268196
-4.14611398
-4.49450081
-3.24907053
-2.86645497
-1.80693666
-3.46500004
-2.44858932
-3.44178883
-4.70210151
-5.37823608
-5.00957212
-3.68121045
-1.62880436
-2.79402158
-2.94590531

Y

0.00000000
0.00000000
0.00000000
-1.25049413
-1.52869629
-3.05949988
-3.50931433
-3.49590858
-3.35356258
-2.29654314
-2.38130518
-1.01790348
-0.16877952
-1.06788624
-0.48672830
0.35031306
0.89408490
1.13203475
1.78098483
-0.29022317
1.14227780
-1.26811167
0.15904441
-1.13231849
-2.05630954
-1.15561486
-0.45997865
0.40138762

Z

0.00000000
1.95527310
2.96012211
3.72021522
4.81768955
4.82987813
4.15309160
5.82446021
4.33777452
3.58584778
2.95222075
1.65312489
2.65474479
3.24103793
4.61974407
4.95412108
3.57906752
3.46290128
3.32297081
5.34201444
5.68457171
5.35686772
4.55541500
2.57142406
3.31902711
-0.35706991
-0.91510556
-0.24044276

Atom

NONONNITINITITZINIIIANINIIINITIIT IO

S-100

X

-2.60424514
-2.59045835
-3.41988556
-1.65758240
-4.15093636
-4.97307454
-4.18220751
-4.35095076
-1.30184465
-0.27908561
-1.21224699
-0.75201513
-2.20243431
-0.61428407
-2.13643300
-2.16431602
-3.16684010
-1.68823204
2.79615785
1.33464490
1.13712428
0.37930906
2.34315313
3.51581682
4.46504201
4.25800259
3.09455192
2.14726157

Y

0.17761214
-0.56851309
0.88159084
0.72808454
-1.20719898
-0.52050149
-2.02305911
-1.63489513
-2.51169766
-2.69076714
-2.74465874
-3.71877729
-2.74703528
-1.96586672
-3.66823885
-3.57777562
-3.68211951
-4.64366739
-1.16844311
-0.89955373
0.16230775
-1.36155505
-1.07456927
-0.30401532
-0.47785123
-1.42742768
-2.19706269
-2.02041747

Z

-2.32042560
-3.12149205
-2.54563655
-2.35735951
-0.89977196
-1.14664786
-1.63132648
0.08886877
-0.81578543
-0.43384351
-2.34488342
-2.56400519
-2.81543969
-2.83144184
-0.19591145
0.89509827
-0.56560736
-0.43710313
4.55482436
6.15763737
5.98083211
6.43642879
7.27209315
7.29926346
8.30583652
9.30920869
9.29851281
8.28760766



THZTTITZTTZTONONOILT T I T T T T INNNAOTTITINITINIT T TTT

1.23707324
2.91980715
4.99570111
5.36451024
3.68120297
1.64274449
2.27420385
1.70128412
1.21296861
1.20945069
2.73849715
1.88498098
3.06609920
4.02250377
3.72754416
2.21365993
1.64280187
1.90271879
4.00553554
4.26900447
3.76381068
5.06815984
3.49330235
2.76589838
-0.04598026
-1.04981245
-0.62465764
-0.02240942
0.66222143
1.71163779
0.61760305
0.67700653
-0.81893016
0.13889366
-1.46114362
-2.02872455
-1.06845886

-2.61666664
-2.93331473
-1.56134536
0.13235824
0.44691548
1.01148344
0.89551893
2.33429163
2.27146624
3.14221604
2.66203795
-0.40807203
-0.08405751
-1.25102408
-1.60212551
-1.36841124
-2.28135772
-0.96425905
-2.62601657
-0.92134143
-2.09069817
-0.98316738
0.85740839
0.05440411
1.98298805
2.89659415
4.26987350
3.91081410
2.56670067
2.69575247
1.87530657
4.66215392
3.78416484
4.70533971
4.97217859
2.60073968
2.81126843

8.29299534
10.07868455
10.09574262
8.31064683
6.52927166
3.35192052
4.22458771
2.63984709
1.66338001
3.20615909
2.47719136
-0.73275030
0.03289678
-0.20177448
-1.66828398
-1.76585118
-1.57158429
-2.73461539
-1.93533071
-2.33594323
0.45432199
-0.02116547
-0.34324412
1.07390894
-0.57443947
-0.08657295
-0.60387140
-1.97174993
-1.68780703
-1.39583512
-2.53519427
-2.35083385
-2.71383240
0.05158547
-0.67056435
-0.48455330
1.00241946

S-101



Part 7: 5 Transition State Computations

Geometries are optimized at the B3LYP level of theory using the 6-31G(d) basis
set. Energies are defined as follows: G is the sum of electronic and thermal free
energies calculated at the B3LYP level of theory (T = 195 K). Gy, is derived from
an MP2 SP calculation corresponding to the DFT-optimized geometry and
includes a thermal correction from the DFT calculation.

Table 14. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,5)-6 from 5 monomer with three THF

G=-

1488.69909 Hartree
Gy, = -931170.4794 kcal /mol
AG,p, = 6.531685891 kcal /mol Li vs. 5 monomer with three THF

Atom X

NONTINIONOTIINNZNOL

0.00000000
0.00000000
1.20062383
1.97103832
2.91332871
3.39473684
4.34717093
3.48136648
2.38430583
1.64175263
0.84492345
3.74685984
2.23046005
1.74862970
1.43236340
3.20064796
4.09441295
5.01219787

Y

Z Atom

0.00000000 0.00000000

0.00000000
0.00000000
-1.20781342
-1.83538791
-3.02261048
-2.81121555
-3.95411249
-3.19258906
-2.05449704
-1.87762509
-1.16141202
-2.24554761
-1.35126303
-2.96276377
-2.82872548
-1.99653035
-2.52660747

2.15556350
2.47767107
2.19458027
3.12487302
2.26570781
1.76799426
2.82745700
1.25280409
1.16783916
0.25979921
3.34290784
4.45088017
4.86388087
4.22396484
5.45493994
6.14618464
7.05238657

S-102

NONOOCOITTITONINIITITIITITNOON

X

5.05193591
4.16581346
3.24895865
2.55228897
4.18280963
5.76454979
5.69261424
4.06256665
1.93624316
2.94347803
1.17052078
0.37923757
0.68831756
1.82928584
-2.02954268
-2.84930198
-3.76435425
-2.93600264

Y

-3.90326165
-4.74212579
-4.20712962
-4.86689863
-5.81364856
-4.31693908
-1.86426901
-0.92145872
1.13447809
0.96294765
2.28514934
2.62165650
2.00963020
3.13569423
0.27161761
-0.49856166
0.50803037
1.80071258

Z

7.28607937
6.61001325
5.70238675
5.18944977
6.79089025
7.99440090
7.58114424
5.98018721
2.88014613
3.25321074
3.49199597
2.81386095
4.44088752
3.69680825
0.01905202
0.93069781
1.64010979
1.57703249



TZTZTTTITTZTOOONOIT T ITITONITI T TIONTINANAOITII T T T T I TN

-2.28123078
-1.32300433
-2.94918912
-2.16317218
-3.53879481
-4.00457651
-4.70678206
-3.40179096
-2.18037927
1.22715139
2.30382453
2.89188560
2.14177250
3.10514990
3.47114950
3.84826854
2.16902652
4.20300843
4.93820175
4.64593702
4.06279806
3.09149910
-0.00556598
1.19653392
1.80293621
0.58919039
-0.59134782
-1.30584452
-1.13331794
0.74200968
0.41478786
2.55964922
2.28137023
0.94065681
1.81125989

1.68427402
2.20467757
2.03320270
1.79208208
2.70834845
0.19847548
0.62958898
-1.24568747
-1.00488010
1.48237075
1.64579631
3.06244442
3.70288202
3.59528557
4.62910691
2.99126014
3.56452116
3.11866115
2.41460509
4.12003153
2.87469001
0.86811514
-0.11678488
0.16940843
-1.20417751
-2.17343267
-1.25367396
-1.69273205
-0.92146235
-2.91887535
-2.69727551
-1.49056634
-1.19345537
0.73102377
0.79588538

0.20172996
0.12318397
-0.59875597
2.35171284
1.68284199
2.66180519
1.09218573
0.34997682
1.63243841
0.17240745
0.82786101
0.93600396
1.41620274
-0.49581938
-0.47427359
-1.03406897
-1.05908314
1.72868316
1.31600851
1.67537859
2.78609371
0.74421368
-2.09442228
-2.82034110
-3.16863974
-3.10212171
-2.73730822
-2.03858001
-3.63642608
-2.31877819
-4.04733109
-2.43274217
-4.15320429
-3.73233590
-2.17377396

S-103



Table 15. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,R)-6 from 5 monomer with three THF

G=-

1488.69661 Hartree
Gup, = -931169.8852 kcal / mol
AGyp, = 7.995805982 kcal /mol Li vs. 5 monomer with three THF

Atom X

AIIITTITIONNNNONNIITNONOITIINNZNON

0.00000000
0.00000000
1.21404718
1.94433679
2.37672209
2.72267043
3.78674817
2.44575335
1.95872335
1.56692481
0.98253787
3.54641449
3.23308788
4.38109595
3.98200760
5.14494527
5.52679477
4.74841219
3.58923412
3.21203823
2.31379456
2.98131924
5.04525265
6.43518193
5.76422081
1.51945589
1.99168387

Y

0.00000000

0.00000000
0.00000000

-1.27354972
-2.10744518
-3.41222295
-3.45899452
-4.31299263
-3.36479509
-2.08394943
-1.76822780
-1.54089452
-0.58609508
-1.32795742
-2.49142074
-3.26246193
-4.15598577
-4.29191302
-3.52582919
-2.63365672
-2.03232561
-3.61860865
-4.98466937
-4.74116186
-3.15370335
-2.27052061
1.14031899

Z Atom

0.00000000
-2.25660410
-2.52403508
-2.33066760
-3.46781413
-2.72885880
-2.46848191
-3.27750232
-1.51081338
-1.28677212
-0.26146948
-4.28916699
-4.72362526
-3.61073005
-5.38712335
-5.25954276
-6.26242629
-7.41224199
-7.55463254
-6.55128187
-6.67589674
-8.45072965
-8.19494872
-6.14594308
-4.37178896
-4.13820763
-2.80114491

S-104

NITITOINNAOIT T T T T I T INONAOT T TOT

X

3.01150355
1.27555155
0.51573312
0.76093430
1.97307187
-2.04055754
-2.80922939
-3.69916067
-2.93074981
-2.36963634
-1.45452660
-3.11368613
-2.10478488
-3.56278792
-3.84169284
-4.68837116
-3.38645936
-2.09960991
1.16475119
2.29838605
3.05596381
2.40261570
3.27863501
3.77723779
3.91424381
2.32465508
4.39345659

Y

0.96856660
2.36057617
2.69578007
2.16077634
3.18697655
0.16611837
-0.61497239
0.37879665
1.70088305
1.56624215
2.13917887
1.83896258
1.74592815
2.58625940
0.08535070
0.45292787
-1.36386798
-1.11765148
1.50762092
1.54576492
2.88493213
3.62994469
3.32445551
4.30067188
2.60558841
3.39640435
2.82378129

Z

-3.13050929
-3.33316593
-2.61838346
-4.28350353
-3.50611929
-0.09048972
-1.03685287
-1.79946825
-1.64291132
-0.22954198
-0.05891491
0.53299486
-2.35897369
-1.76575902
-2.84385860
-1.33146164
-0.48235681
-1.69904749
-0.15390427
-0.72711988
-0.75956980
-1.22947016
0.70279644
0.74208631
1.23774482
1.23158260
-1.50677955



TZTITITZTZTONONOTI T IT

5.01173326
4.96313194
4.26557066
2.98089075
-0.09406539
1.05938239
1.78382425
0.63595484
-0.60138955
-1.21190501
-1.24184541
0.85115668
0.47808560
2.48886363
2.34094135
0.73511466
1.62296298

1.99512410
3.74794649
2.69052706
0.67999141
-0.15476709
0.19355024
-1.13799939
-2.18467803
-1.36877771
-1.85531064
-1.12307382
-2.97757297
-2.64723940
-1.33781086
-1.13306260
0.65423648
0.92268598

-1.13609099
-1.35443420
-2.58527706
-0.60739333
2.09014696
2.86491347
3.11420243
3.09493195
2.65837845
1.89544971
3.51881876
2.37525447
4.07455094
2.30260627
4.05647359
3.81163668
2.28239641

S-105



Table 16. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,R)-6 from 5 monomer with three THF

THF, THF

G =-1488.69723 Hartree
Gup, = -931170.4794 kcal / mol
AGyp, = 7.40160666 kcal /mol Li vs. 5 monomer with three THF

Atom X

IOZTITTITITONNOONITINITIONOITINNZNOL

0.00000000
0.00000000
1.19841668
1.95768395
2.89267814
3.35173700
4.30424441
3.42790331
2.33337980
1.60874220
0.81249110
3.73728655
2.20681392
1.74921817
1.38980723
3.16716511
4.08904676
4.99763672
4.99959036
4.08523631
3.17780346
2.45920782
4.07298556
5.70498036
5.70046725
4.08673946
1.94943625
2.95787300

Y

0.00000000
0.00000000
0.00000000
-1.21878875
-1.84583839
-3.05484937
-2.86578605
-3.97796005
-3.22745198
-2.07945611
-1.90513237
-1.18135973
-2.22279671
-1.31213331
-2.92253353
-2.81828219
-2.00194452
-2.54488717
-3.91854667
-4.74153112
-4.19378142
-4.84071259
-5.81035079
-4.34208135
-1.89472203
-0.92896527
1.14245185
0.95468083

Z Atom

0.00000000
2.21647090
2.53166518
2.26358313
3.20222213
2.36173616
1.85533596
2.93863576
1.35715634
1.25451929
0.34584292
3.40591535
4.53677101
4.94156364
4.32311329
5.54330493
6.21625995
7.12410788
7.37785776
6.72007257
5.81062505
5.31179032
6.91662649
8.08757898
7.63843550
6.03480289
2.90167631
3.26255061

S-106

@)

ITIZOITTIOINAOINI I I T I I ITIITINONNO T T T

X

1.22255389
0.32886753
0.90322056
1.86706679
-2.01370737
-2.85598360
-3.72894814
-2.83989719
-2.18115195
-1.19031610
-2.82323357
-2.07502690
-3.40136550
-3.99236368
-4.65976207
-3.43681939
-2.20416427
1.16943288
2.17515865
3.58201846
3.62148310
3.77429997
3.75092503
4.74224840
2.97737976
4.71049727
4.67030988
5.69079789

Y

2.28674449
2.55832159
2.04252005
3.17134601
0.43824931
-0.37985848
0.59401790
1.84572406
1.83865451
2.29844188
2.30773709
1.72368240
2.76534416
0.19739286
0.81214066
-1.05386806
-0.96986029
1.47429573
1.82938848
1.34791445
0.25645231
1.65716553
2.73995720
1.28115690
1.20487565
1.99610269
1.74171626
1.68287776

Z

3.57596117
3.00594657
4.59930153
3.63659206
0.07915449
0.92715654
1.72736868
1.79438854
0.41636210
0.39233530
-0.34284970
2.56674818
1.98780690
2.71264569
1.18940937
0.28755662
1.57837421
0.24490307
0.94419559
0.52416020
0.64761559
-0.97345085
-1.15413821
-1.32811296
-1.56813567
1.33717297
2.40111803
0.95863333



IITIITIITIIONNNNOIT

4.66499990
2.19047682
-0.04980516
1.03563052
0.47769347
-1.05434297
-1.21693364
-2.08009511
-1.25010899
-1.59528664
-1.44410185
0.69641926
0.91482089
1.34295089
1.86515626

3.09025998

2.87870641
-0.33450214
-1.03789795
-2.43416890
-2.19757574
-0.69699011
-0.44632132
-0.10182465
-2.80928256
-2.44209100
-3.12247159
-2.84034649
-0.50132977
-1.04578484

1.25772980

1.30301667
-2.07861799
-2.69450917
-3.02332444
-3.14130400
-2.82617535
-2.20950422
-3.75198372
-2.41318536
-4.13457847
-2.20390071
-3.94090681
-3.60557439
-1.98677417

S-107



Table 17. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,5)-6 from 5 monomer with three THF

G=-

1488.692527 Hartree
Gyup, = -931168.3235 kcal / mol
AGyp, =9.557477753 kcal / mol Li vs. 5 monomer with three THF

Atom X

TOOONONITITINOITIITNATITITINITINONZNAON

0.00000000
0.00000000
1.03098976
2.30134068
2.58134067
1.99453064
3.30816999
3.87761208
3.96006005
3.21364931
4.75406778
4.40746865
3.28153674
2.37010233
2.38755970
2.60298310
1.04373268
4.49206011
5.04515497
4.12837328
5.40567150
5.41239803
6.23599599
7.06803633
7.07476072
6.25219569
6.27380821

Y

0.00000000
0.00000000
0.00000000
-0.31919064
-0.18688154
0.72388965
-1.23211913
-1.88021504
-0.91434511
-0.52933057
-0.16055402
-1.81520624
0.07327476
0.09592224
-0.86354875
0.89955032
0.30677748
-0.86312602
-0.86578498
-1.88431342
-0.43728212
-1.12378245
-0.71222760
0.39661207
1.08742544
0.67198335
1.20951895

Z Atom

0.00000000
-2.17940160
-2.82972230
-2.39923015
-0.95843018
-0.35528855
-0.33299990
-0.99177897
0.99934466
1.70058169
0.90747455
1.43410995
-3.42934792
-4.66877263
-5.19922746
-5.36800918
-4.15340441
-3.57546167
-2.63035001
-3.73965443
-4.70811600
-5.92956786
-6.97943102
-6.82302032
-5.60912266
-4.56232957
-3.61653087

S-108

TZIITIOININOITITZITITITNNNNOI T T T T

X

7.72599063
7.71143124
6.22952858
4.77478005
3.64316978
-0.29287517
0.60393030
0.69694566
0.50119781
-0.54399440
-0.45716729
-1.56520274
1.43292165
0.17148051
1.64966149
-0.11108819
0.18884141
1.57023109
0.80375897
1.71966308
2.34028937
1.36152673
0.99343839
0.20055063
0.52302840
-0.15155500
-0.63509969

Y

1.94707408
0.71710313
-1.26193924
-1.99599598
1.08955711
1.29514530
2.39084086
2.44651451
0.97161192
0.51322389
-0.54156866
0.72351996
0.41298871
0.82908035
2.86192111
3.05969594
3.30256312
2.17601485
-1.56706342
-2.34417893
-2.86862003
-3.29813862
-2.69189404
-4.18946529
-4.82834517
-4.84644179
-3.57962804

Z

-5.47477474
-7.63785480
-7.91694192
-6.05681722
-3.21149919
1.60901190
1.91142958
3.43872278
3.82067580
2.80337458
2.53643227
3.15012272
3.67622451
4.85466219
3.78180246
3.85643076
1.46798939
1.44689557
0.67991972
0.23544061
0.99336201
-0.92651478
-1.76341080
-0.43992122
0.39346469
-1.24503945
-0.08779449



TLZITITTITZTONONNOTIITTO

2.52504705

3.28371810

2.16328459

3.02201211
-2.10832771
-2.64767231
-3.28640581
-3.24341748
-2.95604107
-2.41594664
-3.88271709
-2.41981515
-4.17194218
-2.71686470
-4.31177177
-3.39692509
-1.82303933

-4.17745912
-3.61346381
-4.97254608
-4.66392116
-0.22024823
-1.16984506
-0.34589612
1.11253925
0.93344429
1.75512092
0.74090474
1.65603658
1.66199612
-0.44653849
-0.67844505
-1.78898306
-1.80549418

-1.40286595
-1.95420758
-2.06601863
-0.55266642
-0.08586447
-1.02142706
-2.16638574
-1.64452043
-0.15100680

0.32124110

0.41376415
-2.11613271
-1.82955066
-3.09271389
-2.35912682
-0.50734758
-1.34438808

S-109



Table 18. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,5)-6 from 5 monomer with three THF with 3 THF in
the transition state

G:

-1721.036676 Hartree
Gup, = -1076482.214 kcal / mol
AGyp, = 7.95713593 kcal /mol Li vs. 5 monomer with three THF

Atom X

TZTITITTONONONITITNOTTNONZNON

0.00000000
0.00000000
1.04279733
1.40616301
0.87775129
1.33512914
2.36377360
2.27762366
3.34006558
2.11763113
1.26405276
0.96081291
0.34888406
2.00123614
2.98794019
3.69496347
3.42621803
2.44456669
1.73973058
0.96724241
2.22211970
3.97427387
4.45195955
3.19497528

Y

0.00000000
0.00000000
0.00000000
-1.21450162
-2.46726227
-3.35999010
-2.74099377
-3.09175440
-3.03765402
-1.23283999
-0.61650073
0.38561315
-1.21170412
-0.53892302
0.43743205
0.50099124
-0.41316748
-1.38636456
-1.44697199
-2.20124934
-2.09737511
-0.36263604
1.26818622
1.16110815

Z

0.00000000
1.99497850
2.68803939
3.38341758
3.09844861
4.03694077
4.82163055
5.85172781
4.41977499
4.66823050
5.80321192
5.47879834
5.90840013
7.12203228
7.32740143
8.52765352
9.54917805
9.36109657
8.15688098
8.02256161
10.15249360
10.48613800
8.66837984
6.54141666

S-110

Atom

NOOITTNTIIZIINININOITIIEZTITNNOT

X

3.06813681
0.14798793
1.95807195
1.42118630
2.14339141
0.48479957
1.20692343
2.79539959
1.94334443
2.81300431
2.87750797
4.20218633
4.60672371
4.18728714
5.20772746
3.60059237
3.75304961
5.11950738
5.15497209
6.14509152
4.76304129
-2.08058874
-2.88711758
-3.66068186

Y

-0.69917036
-2.81692055
1.07278461
2.45048873
3.22566283
2.66010718
2.54749112
1.01157338
0.69282920
0.40144950
-0.64525028
1.06542647
1.03753767
2.51078160
2.90950865
3.16343556
2.56078525
0.19439747
-0.84360230
0.58304279
0.18643180
-0.76248242
-1.11449246
-2.40093374

Z

4.59677431
2.20089505
2.72827431
2.41886995
2.69675190
2.95506122
1.34680277
3.41708783
-0.06041257
0.80869105
1.16370871
0.78918968
1.80921852
0.28487225
0.23529187
0.93578856
-0.71889786
-0.09639873
0.25673084
-0.09410474
-1.13337214
0.06619070
-1.06222473
-0.66844405



ITZTITTZTTZTONONOI I I T T ITITIITINONNNOI I T T T T I T NN

-3.29365776
-2.75419859
-3.57471531
-2.01706176
-4.14716391
-2.50058281
-4.73863433
-3.36922608
-2.21136049
-3.58325947
0.37917195
0.21076989
1.45761169
2.40790647
1.42947400
1.84419808
1.02099925
3.02653197
3.07038864
1.89560110
1.19896450
-0.70924319
0.10765770
-0.79727283
-1.82024663
-1.80470486
-0.32896253
0.03025036
-0.20654312
1.07002359
-0.16544136
0.27217340
-2.44545423
-2.15179996
-1.57107724
-2.77132572

-2.61130515
-1.24163718
-0.55268242
-1.26178061
-2.93173859
-3.35714044
-2.25875975
-3.25833513
-1.24154244
-0.29273306
-1.50297591
-2.91453101
-3.62857452
-2.47000239
-1.33826763
-0.34020686
-1.42732463
-2.19316406
-2.70230828
-4.32446630
-4.20191706
-3.26666320
-3.02245543
1.68413780
2.40152166
3.82756193
4.00204271
2.60792998
2.50816332
2.32633679
4.78461944
4.24321656
3.90169281
4.56471868
2.37860251
1.88276870

0.82142878
1.23727957
1.50074950
2.03708818
1.42754757
0.92904278
-0.79999286
-1.28291466
-1.91010798
-1.29052409
-1.45702329
-1.18491594
-1.75521809
-2.11392770
-2.41953895
-2.27340076
-3.43924942
-1.25360803
-2.95403784
-1.03373118
-2.65264082
-1.66975090
-0.10464825
-0.94883754
-0.22368273
-0.78092206
-1.17085239
-1.69111826
-2.75994204
-1.51672608
-1.91848926
-0.28677678
-1.66817317
-0.05011810
0.84417703
-0.36883894

S-111



Table 19. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,5)-6 from 5 dimer with three THF

G

-2280.369128 Hartree
Gup, = -1426404.974 kcal / mol
AG,p, = 6.829416293 kcal /mol vs. 5 dimer with three THF

Atom X

Li
@)

0.00000000
0.00000000

Li 1.84171295

TTONONONNONNIDIITINIZONOTTNNZNO

2.80646069
3.30050530
3.67461626
4.54169514
4.32352186
3.50638275
5.22131936
3.94126129
3.43872796
2.88181357
4.17270494
6.01369111
6.02822253
6.37198733
6.91432226
6.85730010
7.66409588
8.54664849
8.61738309
7.80652676
7.87645617
9.30606257

Y

0.00000000

0.00000000
0.00000000
-0.15198414
-1.16622317
-2.27569503
-3.39605290
-4.34390410
-5.05070535
-4.88845741
-3.47538697
-2.32397170
-1.50951401
-3.84853311
-2.94984222
-2.11624647
-2.55824418
-4.06816316
-4.50795154
-5.55539468
-6.18290962
-5.75299700
-4.70446341
-4.36686102
-6.22944094

Z

0.00000000
1.95615030
2.28282029
0.65433834
0.11063726
0.96349257
0.56060012
1.74794888
1.56858171
2.04251772
2.83278261
2.31898544
3.03989990
-0.36170238
0.38530019
-0.32564903
1.34537811
-0.09366101
-1.42486054
-1.86797422
-0.98556233
0.33960099
0.77967690
1.81169055
1.03229085

Atom

NZOTITITIT I T T ITONONNOIT I ITNINIITT

S-112

X

9.17754522
7.60744593
6.18130865
3.38503864
4.02554629
3.32612094
2.39588780
4.16085277
3.36730076
2.42604065
1.84956502
2.84909751
4.20893438
3.83920555
4.33002745
4.03764855
4.65760679
4.92626181
2.58416274
2.85975084
1.73638886
0.86269965
-1.08765912
-2.22679636
-3.06051487

Y

-6.99735482
-5.87868162
-4.01910028
-1.36017603
-2.16153763
-0.12631453
0.42025865
0.56168317
-0.39840525
1.56405243
1.74363687
1.09612348
1.19442826
1.78234313
1.29843219
2.86311517
0.20384257
1.83460668
0.04959895
1.60603998
2.82036790
1.27588900
-0.07900740
0.68739212
1.57376022

Z

-1.33089690
-2.90399029
-2.12352417
-1.28539027
-1.63481755
-2.15625747
-1.97322574
-1.95995632
-3.21675506
3.38314446
4.68782760
5.65941509
4.91313362
3.53595424
2.68965196
3.49456570
4.80520694
5.43589436
5.83107230
6.62751663
4.88452903
4.67487433
2.66904122
2.14945442
2.96382551



ILITINIZININNOIIINITIITINNNNAONIIINOATIITIIITZIONONNNNNTIINTIONOIIN

-4.16242387
-5.03959465
-4.47868238
-3.56820187
-2.50834724
-1.95695787
-3.48490164
-2.26656883
-1.38224692
-1.91031070
-3.07604475
-3.59716792
-4.36805053
-4.63177782
-4.11632782
-3.34595324
-2.94005991
-4.31070355
-5.23016907
-4.75872048
-3.38750673
-1.30868640
-0.29567565
-0.06656883
-0.66264590
0.64684951
-2.31408330
0.50964454
1.22036064
0.30274723
-0.80058968
-0.24452423
0.42107945
-1.00700885
-1.00017031
-1.73954943
0.86355287
-0.12575436
1.43444994
2.17237779
0.62362293
1.43758282
1.44304343
1.61947946
0.02427696
-0.05695029
-0.21275857
-0.72227475
2.48490350
2.42937701
2.30423777
3.50919469
1.61411585

1.92442350
1.27650688
2.96827931
1.67692581
0.82605103
0.31442151
1.03191547
2.79253676
2.40163658
3.37494042
3.66487095
4.89541365
5.68196487
5.24742915
4.02405755
3.24269536
2.29551364
3.68032775
5.85817926
6.63519668
5.24679536
-0.74286974
-1.58249577
-1.19594346
-2.60911212
-1.65405793
-0.72689066
1.87532694
2.92061760
4.16759802
3.77377283
2.49665889
2.72823666
1.78534321
4.55858711
3.54439080
5.04983103
4.39802393
2.57110909
3.10273015
-1.27445058
-2.19335978
-2.72414225
-1.87161215
-3.25815698
-3.59416067
-4.11361630
-2.48129594
-3.81682883
-4.60620132
-4.29439268
-3.42991084
-3.00185540

1.94724626
2.05478571
1.98952754
0.66018242
0.82654320
-0.13795613
3.81286602
3.48984032
4.00585674
2.63119930
4.42341246
4.00182187
4.86070611
6.15981857
6.59491260
5.73439245
6.08439703
7.60761612
6.83043704
4.51411731
2.99359824
3.83210361
4.55568679
5.56209917
4.70133464
4.00694459
4.24416492
-0.73283493
-0.05809843
-0.11853179
-1.13711294
-1.77850297
-2.62495222
-2.09775532
-1.87351161
-0.62419227
-0.44387869
0.86204238
0.95305945
-0.57676025
-1.19489910
-1.48800102
-2.93584209
-3.60312100
-3.22569084
-4.26677144
-2.57896923
-3.04400707
-3.20328658
-2.44041986
-4.17334826
-3.21796883
-0.74592743

S-113



Table 20. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,R)-6 from 5 dimer with three THF

G

Bn

Me Ny
0.0
THF-Li Li—THF

ﬁ Q  OMey,
. e
o) NJ\/J\(

Me

-2280.360219 Hartree

j"

G = -1426402.109 kcal /mol
AGyp, = 9.694603507 kcal /mol vs. 5 dimer with three THF

Atom X

Li 0.00000000

NOEONOTTNNZNO

N
C

NOT TN

@)
H
C
H
H

0.00000000
0.78040021
0.26248218
0.87540069
0.18877664
0.77161769
-0.04337018
-1.04384806
-0.91232504
-1.79444814

i -1.85911899

-1.87925902
-2.90486341
-2.70931423
-3.76513514
-2.94570032
-2.94384054
-3.25951672
-1.60311185
-1.46137012
-0.37288844
-4.51663456
-4.43556028
-4.81613708
-3.66329384

Y

0.00000000
0.00000000
0.00000000
-0.70637054
-0.64283627
-1.83633335
-2.75940072
-1.66776353
-1.99045671
-1.40720694
-1.55130660
-0.33611009
-0.81197050
-0.56289784
-0.11194456
0.04726191
-0.17369835
-1.22247238
0.45806314
0.19479621
0.08413320
0.16482801
-0.73581759
1.44080013
1.59827879
2.20088884

Z

0.00000000
1.98556460
3.01877274
4.19604943
5.52968200
6.20513095
6.10378181
7.25793751
5.48359173
4.25695037
3.42006751
1.94191090
-0.03326498
-0.72139400
-2.06502903
-3.07905135
-4.35904948
-4.67619414
-5.19060110
-3.99008169
-2.64121083
-2.11171479
-2.95595169
-3.02299494
-2.00874900
-3.19362619

wn

&
29”2

Atom

TIZITOIONOINOIT T I ITNAIT I ITITITIONNONNN

—_
—_
S

X

-5.55414705
-5.38269945
-6.40930556
-7.62703854
-7.81347519
-6.78636088
-6.94678851
-8.76205416
-8.42804307
-6.25727183
-4.44025266
-4.21833769
-4.46350698
-5.52685704
-3.90803194
-4.15753034
-5.03691049
-3.31008218
-4.01632406
-3.52627661
-5.46404146
-5.99345871
-6.23356076
-7.19588670
-6.43500028
-5.65595159

Y

1.59210591
2.35338784
2.46927916
1.82243376
1.06395715
0.95205307
0.36939194
0.56412841
1.91276349
3.06873794
2.87114789
-0.62738246
-1.67585691
-1.93000209
-2.60121196
-1.32250344
-0.46760471
0.90867502
1.18343079
1.72621527
1.68017155
1.56635004
0.94484216
1.43563723
-0.09584807
0.94655855

Z

-4.03244176
-5.19632977
-6.13608214
-5.92473295
-4.76662883
-3.83016536
-2.92517975
-4.58940704
-6.65328000
-7.02969647
-5.36226139
-0.19464152
0.87688134
0.92803409
0.67953506
1.86897360
-0.89068463
1.89309979
0.87434073
0.03927211
1.06058320
0.10379658
2.16153755
2.35024932
1.89508873
3.09099721



I LI I I I T IONNNO NI I I I IIZIONNNO0OIIININIIZIZIONONNNNNIIOI I T IO

-5.38557985
-4.83892099
-6.39035140
-4.87218382
1.95193925
0.59870788
0.92763629
-0.48611082
1.29223214
2.67732423
3.32930150
2.60583717
1.22766374
0.57924312
-0.49755645
0.65386995
3.11261354
4.40214610
3.24729520
2.01955546
2.58727104
2.68451065
1.99775950
3.02967620
3.57451246
1.36896445
2.28321218
1.83296159
1.46584150
0.90148041
-0.19134241
1.23901007
0.74223109
2.36342595
0.94964880
2.60930906
3.30861222
2.21896748
-0.00960766
-0.52313683
-0.79197107
-0.29726781
0.62918686
1.62720129
0.73833890
0.20881518
-1.13412178
-0.23429761
-1.85112199
-1.41413230
0.22338107

3.18981256
3.73728000
3.62331652
3.35560577
-0.81427507
0.71374550
1.50174041
0.82190488
0.84595612
1.06230577
1.15780842
1.04050112
0.83051591
0.73376330
0.58124798
0.74544055
1.11788788
1.33008858
1.16834829
0.56045578
0.44766010
1.33086518
1.49270832
2.31782581
0.81709443
-1.49209059
-2.04750935
-3.49534361
-3.86687416
-2.54813855
-2.52534530
-2.34069552
-4.68511415
-4.16961835
-3.53634360
-4.13809708
-1.99649373
-1.44400515
2.14188337
2.97389098
4.36314206
4.21761371
3.00312217
3.29152161
2.44336055
5.11350826
3.99729093
5.14308852
4.63367741
2.48114301
3.03270402

1.37423854
0.59592176
1.44536583
2.32789334
5.46106397
6.22347522
5.53782221
6.34490373
7.56124031
7.62882064
8.85783607
10.04711435
9.99587958
8.76272608
8.73115974
10.91509978
11.00530616
8.88771921
6.70794484
3.12568451
4.04157929
2.01971156
1.18515516
2.36300941
1.62179368
-0.44658905
0.51880093
0.68575925
-0.76041972
-1.32166258
-1.30030644
-2.34252843
-0.82520249
-1.31235188
1.33334252
1.11296444
0.12116380
1.42490369
-0.08315328
0.98039270
0.34650290
-1.11270811
-1.02933494
-0.66138946
-1.95955758
-1.48620274
-1.78506069
0.87538129
0.39093709
1.37247400
1.78122823

S-115



Table 21. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,R)-6 from 5 dimer with three THF

M

THF L1

O

S

N N O
e/\r g
O

l
Me

THF

e 4 A ¢

G =-2280.366658 Hartree
Gyp, = -1426404.058 kcal / mol
AG,p, = 7.744958821 kcal /mol vs. 5 dimer with three THF

Atom X

Li 0.00000000

@)
Li

NONONNNIITNITONOITIITINNZNO

0.00000000
1.85927987
2.65471249
3.25915389
3.86279211
4.91870637
4.96057550
4.29063535
5.96350943
4.47601257
3.73060649
3.08001368
4.60356811
6.25601155
6.06095530
6.57735965
7.33987890
7.30712772
8.28679160
9.32126663
9.36921556
8.38526834

Y

0.00000000

0.00000000
0.00000000
-0.11178775
-1.04237071
-2.06591706
-2.99370802
-3.94437336
-4.80147358
-4.29576316
-3.14885931
-2.12673075
-1.41496570
-3.53024126
-2.25947012
-1.45691118
-1.78119330
-3.18057910
-3.64626694
-4.51642367
-4.93634984
-4.47738684
-3.60703766

Z

0.00000000
1.97714830
2.20286854
0.47380784
-0.09954078
0.72679062
0.28310138
1.48688754
1.36044017
1.73189251
2.58684243
2.09740284
2.84761888
-0.61249207
0.02140952
-0.69873472
0.95494230
-0.49592957
-1.81908236
-2.29611895
-1.45656103
-0.14013804
0.33407033

Atom

wn

IIZITZITZTONNNOIITINININ I LTI

—_
—_
(o)}

X

8.43667046
10.17411427

8.24574310
6.51243686
3.26047509
3.94810011
3.11905198
2.25718414
4.00926636
2.97648264
2.39018905
1.46045247
2.31783430
3.62662106
3.74469526
4.30968675
4.18089910
3.52776770
4.48838115
1.83823236
2.50699476
0.83784313

9

Y

-3.24368511

Z

1.35842241

-4.79184812 0.51890714
10.08654764 -5.61202323 -1.82857703

-4.86260844
-3.31570151
-1.23357844
-1.97794276
0.01002747
0.59978721
0.65322142
-0.26700180
1.58349732
2.08713770
2.62222032
1.83100105
1.73128804
0.86390071
2.64337865
0.82987382
2.32420522
2.47573491
3.69502027
2.85727153

-3.32544374
-2.48489613
-1.50509419
-1.89679123
-2.36264164
-2.04017187
-2.30942638
-3.41380204
3.30144917
4.29422813
5.45019925
5.29307601
3.77396224
3.42673901
3.34233581
5.72801038
5.75314746
6.42243215
5.32645932
3.82802252



H

NITITININAOIITIITIITIINNNNAOIIITINAIIIIITINNNNNANATINITIONOITINNZN

0.81510610
-1.05448197
-2.29220626
-3.26307069
-4.38467615
-5.17538875
-4.83141684
-3.74742665
-2.58140052
-1.96224116
-3.62663005
-2.66461996
-1.74279152
-2.38488067
-3.60714446
-4.28769376
-5.17916978
-5.40525007
-4.73116698
-3.84082463
-3.31216920
-4.89570607
-6.09761623
-5.69356113
-4.10940443
-1.16285902
-0.03132960
0.19494994
-0.27110633
0.89043003
-2.15104598
0.44297162
1.05471373
-0.08474843
-1.09975639
-0.47097391
0.08736823
-1.18713838
-1.24542756
-2.07573279
0.27418143
-0.54001771
1.51298677
1.84118884
0.55925449
1.39548530
1.53101133
2.01366401
2.34528124
3.36354003
2.42214961
1.86015256
0.12120236

1.25750677
-0.26052103
0.38045697
1.02672944
1.35382325
0.59523829
2.33816305
1.33372723
0.62284411
0.30031276
0.32254939
2.25993581
1.92518573
3.00343186
2.86640094
4.06337840
4.60038945
3.94511476
2.75260803
2.22086110
1.29673529
2.23869906
4.36145201
5.53212552
4.58585766
-1.00745711
-1.73657963
-1.34388524
-2.80107268
-1.69049902
-1.14675007
1.90861415
2.97659106
3.97469786
3.70208089
2.52577700
2.88144766
1.76339075
4.57429455
3.41695591
5.00886175
3.76836882
2.55214642
3.43564673
-1.36392956
-2.07059396
-3.56803653
-3.64278796
-4.35248929
-3.96601526
-5.41084818
-4.30664190
-4.17234786

4.60033727
2.69444608
2.23174069
3.11781158
2.11406070
2.12202738
2.26644438
0.82554193
0.92443743
-0.07890462
3.87059420
3.83390277
4.32266506
3.07706919
4.84952720
4.58934022
5.52077070
6.73140734
7.00583538
6.07375385
6.29887800
7.94939523
7.45813015
5.30014375
3.65174230
3.82346628
4.48922859
5.49413514
4.62573586
3.90393399
4.25247551
-0.79020332
-0.06212146
0.21460016
-0.93136285
-1.70632294
-2.58563199
-2.01256227
-1.57655073
-0.52930873
0.22755984
1.18872057
0.83223675
-0.68156764
-1.09333216
-1.73164236
-1.36617256
-0.38181153
-2.40350036
-2.52785590
-2.12689986
-3.38707131
-1.22976900

H 0.17671999
H -0.46235338
H -0.41656024
H 1.47264227

S-117

-5.22403077
-3.61516754
-4.13068205
-1.90784155

-0.92158402
-0.49331215
-2.18582715
-2.82751044



Table 22. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,5)-6 from 5 dimer with three THF

G

Bn

Me/ﬁ/NWO
O, 0
THF-Li" Li—THF
ji ? \O Me

Me

-2280.361842 Hartree

Gyp, = -1426401.658 kcal / mol
AGyp, = 10.1456954 kcal /mol vs. 5 dimer with three THF

Atom X

Li 0.00000000

NOEONOTTNNZNO

N
C

NOT TN

@)
H

0.00000000
0.82408025
0.29703183
0.77464784
0.08588178
0.73109979
-0.27450418
-1.04492431
-0.82071329
-1.58770601

i -1.76244592

-1.67379199
-2.69858995
-2.55782181
-3.43866856
-2.40499750
-1.99385485
-2.78077573
-1.34586156
-1.37959996
-0.47879922
-3.90124971

Y

0.00000000
0.00000000
0.00000000
-0.55777416
-0.15891978
-1.21920109
-2.08693739
-0.83259195
-1.64482654
-1.33383285
-1.74454478
-0.64100413
-1.27347226
-1.38798783
-1.10082336
-1.60867344
-1.85094570
-2.86630059
-1.63444926
-0.91991908
-0.62110755
-0.00638668
-2.54438806

Z

0.00000000
1.99903120
2.99620810
4.25158639
5.58244839
6.45359535
6.63378057
7.40847955
5.67558510
4.36628286
3.50195922
1.93538902
0.05251977
-0.66094909
-2.06342101
-3.13205834
-4.24172623
-4.21507452
-5.24212393
-3.94383078
-2.61637532
-2.08366135
-2.81087202

Atom

NMOOTTITITNAIT T T ITIITNOONONNNT IO

S-118

&3

X

-4.52626886
-5.09461871
-4.02808918
-5.45737778
-5.37254172
-6.22014033
-7.16853832
-7.26702787
-6.41955194
-6.51348069
-8.00872909
-7.83061856
-6.14091020
-4.64405702
-3.98663630
-4.07762521
-5.10556262
-3.79927142
-3.43266404
-4.77722520
-3.27297006
-4.35494738
-5.04167707

Y

-0.59038891
-0.31091563
0.31976337
-1.12868172
-0.68639617
-1.20022266
-2.16844289
-2.61581812
-2.09922319
-2.44596178
-3.36356490
-2.56820070
-0.83953578
0.07778314
-1.69595687
-2.73060649
-2.78802757
-3.73580481
-2.48860546
-1.78860006
0.39464970
0.04113446
1.03018286

Z

-3.54602670
-2.65472214
-3.90175952
-4.61263407
-5.93959497
-6.92353780
-6.59352356
-5.27389514
-4.29434972
-3.26714441
-5.00588429
-7.35670169
-7.94564233
-6.20253188
-0.14689708
0.96508816
1.34100704
0.61839791
1.81424598
-0.88810030
1.51808692
0.94981907

-0.01664545



H

T I ITONONNNO I I I I I I I INNNNO I I ININ I I I I INNNNNANITINI I I I INITITIN

-4.42660743
-5.08210202
-5.52683891
-5.68568358
-4.07595636
-6.46183258
-6.48758019
-7.09998724
-6.92326119
-5.08984968
1.85930061
0.37537655
0.72993603
-0.71949573
0.95226075
2.31253343
2.86360844
2.06166443
0.70661587
0.15915162
-0.90111916
0.07193607
2.48944729
3.91858333
2.94076072
2.10276336
2.69615124
2.77588666
2.04240358
3.36470089
3.47558266
1.61856704
1.90735762
2.83327849
3.59066971
2.49574381
1.92203653
2.87530764
4.02889056
4.39621806
2.24975357
3.49025656
2.38755228
0.95781384
0.00491127
-0.66701746
-0.90722279
-0.81481853
0.25493382
1.26385581
0.20341027
-0.54804238
-1.76577142

1.10695190
2.42579216
3.16016272
2.41277813
2.75604279
0.58326859
-0.41714609
0.55599795
1.27894370
-0.52701204
-0.26434872
1.29808826
1.92211816
1.36378395
1.77883045
2.11020509
2.52488859
2.61808732
2.29731598
1.88121524
1.64439852
2.37416638
2.94382555
2.78136360
2.05204268
0.46968778
0.32926951
1.15298405
1.51058607
2.01726689
0.49438093
-1.15901008
-2.25941920
-3.19017848
-2.20208397
-1.18962837
-1.49668992
-0.17714823
-2.66738755
-1.71609977
-3.89098166
-3.77436602
-1.85667144
-2.71841465
2.08633651
2.83148148
4.24307081
4.03236171
2.94592898
3.37986867
2.33277074
4.94091334
3.65669506

-0.92383260
0.63350393
-0.04969660
1.55010951
0.90258019
-0.38727572
-0.83320462
0.50532552
-1.09805165
1.55457296
5.65166102
5.91752350
5.08992138
5.93249119
7.23015805
7.32881355
8.54077812
9.68088918
9.59673377
8.38104892
8.32101444
10.47581617
10.62528043
8.59449388
6.44221340
3.03125982
3.92816006
1.87358886
1.14589222
2.21316629
1.33302998
-0.36214176
0.53230885
-0.25413607
-1.15503326
-1.50276854
-2.38612059
-1.67269079
-2.04351559
-0.59180244
-0.86380493
0.39763051
1.43122356
0.81933811
-0.11291516
0.94006150
0.37667867
-1.14347756
-1.23416937
-1.15125913
-2.13552523
-1.69304161
-1.53964308

H -0.12264216
H -1.86987196
H -1.59472901
H -0.03117147

S-119

4.93331014
4.65432183
2.30118271
2.82789518

0.70894167
0.69562749
1.17032134
1.82981514



Table 23. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,5)-6 from 5 spirocyclic dimer with three THF

Bn

~
OWN \I/\Me
O, O, _THF

THF-Li LiZ

(@)

G

O O
I

O
' J\<Me
Me

Me

-2280.366593 Hartree
Gyp, = -1426408.218 kcal / mol
AGyp, = 4514509639 kcal / mol vs. 5 spirocyclic dimer with three THF

Atom X

Li 0.00000000
Li 0.00000000

NONNONITITINITINITNOONZNO

1.51381912
2.43182289
2.85667370
2.36618127
1.53632929
2.99573211
3.76438388
3.16462024
4.67126203
4.03227832
4.01027871
5.35898718
5.35029186
5.37398126
6.58219549
6.95809437
8.06812932
8.82638539
8.46761033

Y

0.00000000
0.00000000
0.00000000
0.86010647
1.55326002
1.31054019
0.50485539
2.12877927
3.10460932
4.01559226
3.32100188
2.43712492
3.17840436
1.63953077
1.02132940
0.95397531
2.53061649
3.25029195
4.09419809
4.23274804
3.51939190

Z

0.00000000
2.75606050
1.41788634
1.53151668
0.35495484
-0.92057837
-1.28436097
-1.80558241
-1.07952323
-0.97861188
-1.64541567
0.27465578
1.07577536
0.31673258
1.22092255
-0.53922174
0.29749863
1.44185216
1.42529165
0.26037182
-0.88353084

Atom

wn

NAOITITINNZONOITIININIITITIIO

Juy
DN
(e}

X

7.35430851
7.08805689
9.05540048
9.69331964
8.34497094
6.38203562
2.96354359
3.79095124
2.96721316
3.08578847
3.78692081
2.02710789
-1.36121043
-2.54292088
-2.55228015
-3.41071611
-2.99313740
-3.69635885
-2.86601953
-1.72140327
-1.56349972

Y

2.67652496
2.11451341
3.61398063
4.88767005
4.63941846
3.13931497
1.26504968
1.96610838
0.25444102
-0.77053947
0.45832742
0.28339388
-0.36752388
0.17621473
1.63716440
2.52632969
3.89694057
4.25879121
4.66293290
3.67148559
2.33283743

Z

-0.86288209
-1.75564548
-1.79276054
0.24730028
2.32379311
2.35846577
2.77708131
2.76651481
3.90396434
3.53201841
4.60141843
4.46826825
1.46521900
1.41950485
1.28819404
2.07940084
1.50879335
0.75056976
2.27561430
0.87337244
0.66451574



@)

NONNOIITNIIITZTONINOINIIIITNITITITINNNNOIIIITINNINIITINONNNNIIONT

-0.63523602
-4.46464134
-3.17899919
-3.33915144
-2.12948897
-4.11069305
-3.65302951
-4.52402609
-5.87306673
-6.34348448
-5.46967002
-5.84259457
-7.39131585
-6.55232438
-4.14579250
-2.60062910
-3.75969994
-3.96987196
-4.42732424
-3.01962287
-4.63866826
-4.64727821
-0.09770894
-0.53992363
-1.89496169
-1.64892096
-0.54886961
-0.91148890
0.30260735
-2.55382481
-1.29260994
-2.66288757
-2.20532179
0.17833012
-0.56449293
0.36469144
1.19669825
1.05387406
1.75931175
0.67384589
1.06429605
0.31390302
-0.18375934
2.62063417
2.19332695
3.04920997
2.47662715
1.37382177
-0.66254560
-1.73749342
-2.89999341
-2.19611523
-0.70092157

1.91214458
2.33468412
2.36646475
1.30805839
2.58821689
3.22993626
4.38972216
5.19781710
4.85867302
3.70369329
2.89904319
1.99454183
3.42643182
5.48520733
6.09025728
4.65605295
-0.42181010
-1.88610986
-2.40656061
-2.38385006
-2.05878283
0.19294341
-1.38005935
-1.03137109
-1.72284213
-3.06002873
-2.71761382
-2.69496675
-3.40618237
-3.44615103
-3.82084112
-1.13749480
-1.85454755
-1.41010362
0.05875054
1.66477280
2.47494059
2.75849319
3.64295922
4.74075946
5.65828940
4.98583725
4.40388610
4.04731538
3.25956047
2.57847045
4.15103491
2.76071619
-1.31898227
-2.24437178
-1.72698029
-0.83592905
-0.99267300

-0.01623158
1.85703808
3.59954949
3.83561720
3.82266034
4.42123531
5.06148259
5.79575206
5.90113964
5.27157610
4.54106442
4.06434828
5.35453072
6.47304247
6.28780760
4.99253190
1.51017276
1.76964242
0.91398515
1.98426201
2.62638864
1.38834100
4.19923124
5.52123546
5.65490486
4.92602943
3.89394628
2.86392655
3.95813640
4.44872211
5.62905648
5.13759461
6.69616647
6.26457735
5.57178614
3.69881441
3.18247234
2.12518787
4.00502994
4.04233280
4.49875239
3.035843881
4.63642247
3.45510095
5.42172735
5.41155051
5.99399991
5.94919062
-1.43741626
-1.22808179
-2.09884932
-3.16127404
-2.83461809

TITTTZTTITTT

S-121

-0.09961671
-0.25377756
-2.50125130
-2.42071621
-3.59251610
-3.46184126
-1.41373620
-1.94536217

-0.09584972
-1.81962012

0.20914552
-1.14158560
-1.13738443
-2.55154076
-3.24625319
-2.25212732

-2.97653926
-3.40771761
-3.05081801
-4.18808902
-1.49218349
-2.54921187
-1.55024615
-0.15948421



Table 24. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,5)-6 from 5 spirocyclic dimer with three THF

G

-2280.364103 Hartree

Gup, = -1426403.789 kcal / mol
AGyp, = 8.943400249 kcal / mol vs. 5 spirocyclic dimer with three THF

Atom X

Li 0.00000000
Li 0.00000000

NONONONNTITITONOTNITITNOONZNO

1.36298871
2.56326864
3.08363725
2.30494990
1.09056991
3.08487641
4.46703747
4.82267759
5.04147323
4.46888019
5.16887088
4.79173134
4.51768241
4.14341599
6.24623402
7.22644953
8.57427074
8.96901049
8.00546043
6.65671834

Y

0.00000000
0.00000000
0.00000000
0.49214097
0.85149697
1.17161837
1.31477236
1.33705451
1.31688369
2.35120639
0.79130580
0.61026698
1.10203984
-0.90126774
-1.32311431
-1.36706537
-1.17984250
-0.99845050
-1.22416995
-1.63847143
-1.82731445
-1.59878351

Z

0.00000000
2.69539740
1.39350365
1.38485784
0.06651852
-1.00571938
-1.07042116
-2.11579259
-1.71684771
-1.64432406
-2.48181663
-0.35144658
0.32831012
-0.41120440
0.56212500
-1.16332953
-0.71713248
0.27092065
-0.00628323
-1.28077195
-2.27176213
-1.98994755

Atom

NOITTNAZOOTI I ININIITIIT

@)
H

S-122

X

5.91022233
8.30090066
10.01888002
9.31702689
6.92515471
3.39681123
4.35264248
3.05513151
3.94383284
2.63819370
2.31893457
-1.19068823
-2.39977044
-3.30614489
-4.76816489
-5.17764430
-5.40668661
-6.01373875
-4.01503228
-2.91083632
-1.79383546
-5.15674675

Y

-1.76059372
-2.15686183
-1.81769433
-1.08291386
-0.68799370
0.66966629
1.16104804
0.22851588
-0.14252315
1.03511134
-0.58447817
-1.02187451
-1.08747085
-0.17406669
-0.13676488
0.47852869
-0.28375908
1.17432567
1.20968279
0.70110327
1.02491007
-1.15343727

Z

-2.76487234
-3.26457510
-1.49674347
0.77472079
1.26939056
2.44396796
2.29175650
3.83978731
4.36788673
4.46567232
3.83355830
1.37311225
1.71231453
1.06857062
1.23109517
-0.11578149
-0.86900679
-0.03866006
-0.54553105
0.06785707
-0.28429957
1.32735905



TONNNO DI IN I I INININO I I T I T I I TONNNO I T I IO I I T I IOONONONTI IO

H

-5.20742314
-4.71161914
-4.83285774
-6.70864885
-7.47473889
-8.86185211
-9.50609889
-8.75457983
-7.36957841
-6.79226427
-9.24690225
-10.58492992
-9.43628001
-6.97848991
-2.87448465
-2.11121520
-2.59212116
-2.05939554
-1.08385334
-3.95076797
-0.41806528
-0.40392738
-0.87717954
-0.41128738
0.12731139
1.22302817
-0.19127564
0.36648050
-1.24586443
-0.45641351
-1.96787562
-1.04785008
0.61985472
-0.84655099
-2.09540963
-2.70897015
-2.61271331
-2.16785189
-4.13879313
-4.44139929
-4.61490037
-4.55126123
-2.06024110
-2.35575764
-0.96915408
-2.45162472
0.10489835
-0.31855188
-1.69985789
-1.68350732
-0.29844671
-0.28881773
0.43104378

0.71458958
0.31630960
1.73542222
0.72754564
1.85174928
1.85048867
0.72014405
-0.40582185
-0.40003912
-1.27699932
-1.28751111
0.71749551
2.73482866
2.74199217
-1.94981162
-3.24278304
-3.85769731
-3.84755748
-3.03566917
-2.00833896
1.99537841
2.59212415
4.03478210
4.34037895
2.98794634
2.94328705
2.72978598
5.10958587
4.69410530
4.72546609
4.09310635
1.99318197
2.56992538
-0.74204283
-0.79989588
0.09392207
-1.57798654
-2.57936883
-1.69230760
-2.12045877
-0.70532122
-2.33077881
-0.87111724
-1.41145068
-0.81713781
0.15230847
-1.43771252
-2.78538065
-2.90230881
-1.78326025
-1.12882255
-0.04302087
-1.56032611

2.44572702
3.33610393
2.30251358
2.64317815
2.30660686
2.46908038
2.97234620
3.31664704
3.15390238
3.43925448
3.71836720
3.10167349
2.20631857
1.92573234
2.72570691
2.93113485
3.69951274
2.01474578
3.24885930
2.85661756
2.94974445
4.25225080
4.02262935
2.57188503
2.05678159
2.10740382
1.04694377
2.54094788
1.95937051
4.75994883
4.09795825
4.89748252
4.65667679
4.21721782
4.40690253
4.17355237
5.62651316
5.59064945
5.70810428
6.67077163
5.63094283
4.92076669
6.88319324
7.79060624
6.84673113
6.96485394
-1.45528640
-1.21267429
-1.88482541
-2.96531596
-2.79776319
-2.89706211
-3.49960720

S-123

TITTTTT

-2.47698462
-1.82198591
-2.49471088
-1.85896378

0.40475568
-0.33035427

-1.05234583
-2.17516236
-2.72438471
-3.89771819
-3.47780910
-2.92968155

-2.78293978
-3.97776197
-1.15421464
-2.31109260
-1.66932517
-0.13196141



Table 25. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,R)-6 from 5 spirocyclic dimer with three THF

G =-2280.368917 Hartree
Gup, = -1426407.73 kcal / mol
AGyp, = 5.003011202 keal / mol vs. 5 spirocyclic dimer with three THF

Atom X

Li 0.00000000

@)
Li

NONONIITINITONOITIITNNZNO

0.00000000
1.95860017
1.97081528
2.80569938
2.81504030
4.02982925
3.42411232
3.49381233
3.86432190
2.03208975
1.69876774
0.53311672
4.69965578
4.78894740
5.02071987
4.11539699
6.06072604
6.13465589
7.30170976
8.41811357
8.36059293

Y

0.00000000
0.00000000
0.00000000
0.52875780
0.12044045
-1.32676581

-2.14742012
-3.53186422
-3.78369132
-4.33754462
-3.41973530
-2.09744890
-1.74608892
-1.84337932
-2.05399819
-0.99336192
-2.35810448
-2.87229711
-4.08451703
-4.85167994
-4.41778755
-3.20995958

Z

0.00000000
2.09913160
1.88981500
0.06579957
-0.84569565
-1.07895275
-1.07580491
-1.38089816
-2.44507359
-0.79107950
-1.03299830
-0.96740101
-0.84309308
-1.88558609
0.26900845
0.42546910
1.07803047
0.28237939
0.98256768
0.97051971
0.25505240
-0.44449573

Atom

wn

IZIIZTIONNONNO0OIIITZTONONOIIZIIITIO

—_
N
NS

X

7.19357781
7.16101480
9.22763584
9.32766472
7.33820605
5.27149662
3.68681134
3.91924960
3.62787200
3.34306290
4.97995139
4.26256234
3.08449519
4.40080947
5.04769966
4.36644675
2.94415524
2.43490732
2.32198874
4.83685409
4.39511433
6.13708268

Y

-2.44653412
-1.50158045
-2.85992046
-5.01251194
-5.78658197
-4.42329137
0.84541341
2.31933789
2.89544082
2.71032176
2.55201976
0.33152769
1.33574629
1.06149454
2.43015003
3.30121420
2.74043295
2.81429515
3.20951656
3.14906584
4.37037761
2.39715695

Z

-0.42870884
-0.96768803
-0.99901998
0.24561428
1.52397507
1.55142121
-1.58222796
-1.41630695
-2.30806551
-0.57232781
-1.23473515
-2.34753379
2.88857710
3.41583691
3.65252001
2.58442433
2.58031402
1.61683241
3.35452009
1.60640205
2.81572564
3.55630069



TONOONOITININITIT I ITOONOOONONIINIONOIINOCONZOITIINTIITIONININOIITT

H

4.80669921
4.28928940
4.95623044
2.15747087
1.55672441
1.93226260
0.90425890
0.03589950
1.89239009
1.44758023
2.14909062
2.81539686
0.46042042
-0.23761795
-0.02861660
1.32443042
-0.59197574
-1.75010946
-2.28977004
-1.90749979
-3.41877767
-3.52396294
-3.09374067
-4.57931357
-2.71500985
-2.20361196
-3.56569594
-2.87887879
-4.12784086
-4.50908152
-4.02329130
-4.88071145
-6.24479182
-6.74292166
-5.88038762
-6.27851764
-7.80384622
-6.91410169
-4.48510950
-2.96433558
-0.11840061
-0.74693467
0.67620478
0.03287776
1.17285155
1.44648872
-0.72168074
0.08670708
0.34808199
-0.80655895
-1.64022239
-2.05683902
-2.45311269

2.79984937
0.46456469
0.47128669
-1.73238757
-2.33566225
-2.20997259
-3.70439988
-3.55172068
-4.60659903
-5.59244191
-4.16382878
-4.75717671
-4.37954459
-3.76013410
-5.33933293
-4.58215998
-0.74707037
-1.46580321
-1.34779525
-0.68942065
-2.10448723
-2.91794283
-3.90291473
-3.02561137
-2.15182554
-2.84738921
-1.14973853
-0.48899929
-0.52217755
-1.83168957
-2.40254011
-3.05639580
-3.14998488
-2.58252911
-1.92959202
-1.47847977
-2.64266141
-3.65664498
-3.48814770
-2.32399321
-1.02355536
-1.64108702
0.02041056
0.82720070
-0.43166384
0.48388093
1.41147948
2.46039459
2.05485187
1.06353129
1.04284361
0.07145362
1.78453875

4.65628350
4.32579271
2.67665298
2.64259605
3.57460091
4.60790721
3.31729486
2.66298736
2.55252683
2.37097075
1.58764469
3.12843477
4.62121053
5.19473051
4.41898660
5.26742104
2.92695217
2.46914385
1.19547473
0.25250189
1.11457170
2.29527834
2.08185828
2.54885969
3.34755135
4.01458926
4.16689883
4.70673328
3.46475578
5.13404422
6.32024280
7.20446829
6.91850162
5.74553415
4.86232997
3.95588925
5.51761147
7.60844038
8.12008090
6.55860365
4.22476503
4.85770810
4.97963719
5.36219551
5.84763509
4.35858008
-1.30749536
-1.85571295
-3.31992276
-3.64017416
-2.34681471
-2.08296558
-2.38577083

H -0.41000685
H -1.40579751
H 1.31950921
H 0.35038909
H -0.47014783
H 0.98428974

S-125

0.06623899
1.37488370
1.56069514
2.92542043
3.40864360
2.52341000

-3.85237146
-4.50176967
-3.40505745
-3.98370869
-1.79773011
-1.24178092



Table 26. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,R)-6 from 5 spirocyclic dimer with three THF

G

-2280.357893 Hartree

Gup, = -1426400.739 kcal / mol
AGyp, = 1199333579 kcal / mol vs. 5 spirocyclic dimer with three THF

Atom X

Y

Li 0.00000000 0.00000000
Li 0.00000000

NONNONITITINITINITNOONZNO

1.35644957
2.58159160
3.01506950
2.17820559
0.95427465
2.90827619
4.28667166
4.49662506
4.91419236
4.40909219
5.05999530
4.91265737
4.72030500
4.30379747
6.37983479
7.36214313
8.71780943
9.11868360
8.15380831

0.00000000
0.00000000
0.41850213
1.09548095
1.54015870
1.53721240
2.04813237
2.13026650
3.15865584
1.88105657
1.13300765
1.53830515
-0.26943043
-0.94136190
-0.61987272
-0.28134781
-0.21574839
-0.19557595
-0.24255470
-0.31327145

Z

0.00000000
2.72130500
1.39292478
1.39619005
0.17225666
-0.81161490
-0.86667237
-1.84946445
-1.44897829
-1.13252509
-2.30632686
-0.28782697
0.49026717
-0.70578588
0.13747811
-1.54823410
-1.07223861
-0.07192192
-0.39801545
-1.73544626
-2.74050401

Atom

wn

NAOITITINNZANOITITININIITITIIO

Juy
[\
(o))

X

6.79714943
6.05132255
8.45500942
10.17493231
9.46245690
7.05827049
3.50010544
4.48388780
3.22049342
4.06911016
3.02819423
2.34520847
-1.08908123
-2.28023603
-3.28038298
-4.65629443
-4.90411260
-4.67888628
-5.91537353
-3.98159540
-2.95982779

Y

-0.33202144
-0.39944751
-0.35812423
-0.22980780
-0.14942534
-0.19211634
0.27012715
0.71606528
-0.51192603
-1.15756126
0.12223953
-1.15861821
-1.11687166
-1.45317022
-0.87798824
-1.37445532
-1.00124398
-1.82762457
-0.64049128
0.07254021
0.02210585

Z

-2.40917665
-3.19861001
-3.78396351
-1.99058101
0.39248873
0.97264677
2.39023878
2.29013539
3.64370724
3.91030713
4.52461895
3.51570055
1.33864283
1.54783965
0.68377296
0.51217439
-0.95938268
-1.64285665
-1.14997025
-1.22348325
-0.32235538



@)

NONNOIITNINIITZTOINNOINIIIITNI I I TINNNNAOIIIINNITNI I T INONONNNNIT IO T

-1.95911996
-4.66919292
-5.66770694
-5.31856207
-5.65909073
-7.07033002
-8.07432814
-9.36129650
-9.66454473
-8.67473716
-7.39152508
-6.63226674
-8.90415474

-10.66564647 -2.71513170
-10.12623594 -0.43085743

-7.84983212
-2.66534074
-1.72606863
-2.08351609
-1.64689243
-0.72105987
-3.72390718
-0.00838657
0.28500981
1.56347111
1.67325466
0.35365327
-0.43442723
0.42010715
1.80706830
2.51827332
1.48317167
2.43935546
0.39383439
-0.56286998
-1.01529063
-2.17059551
-3.35980934
-4.28321767
-3.31895904
-4.18526116
-3.32649760
-2.41017103
-3.36027537
-3.43893984
-4.20282633
-2.43131511
-2.24418982
0.36263381
0.13167473
-1.12513076
-1.21132656
0.04713925

0.69516486
-2.45868212
-0.71474380
-0.87182240

0.36769906
-1.26284464
-0.51371378
-1.03123647
-2.31118669
-3.06777604
-2.54654983
-3.13954646
-4.06242243

0.49065252
-2.32353817
-3.48205865
-4.05205648
-4.18355384
-3.11542428
-2.56509543

2.01311500
3.11523710
3.77306583
3.20471792
2.44207234

3.10002534

1.55146769

3.98325550

2.51425557

4.86473116

3.49252257

2.71353909

3.81576273
-0.68570970
-1.17168032
-0.24627043
-0.81175577
0.07017059

0.67469744
-0.84506286

0.62985380
1.04623830

0.84907031

1.68664424

1.60011316
-2.11507403
-1.30339832

-2.71269777
-2.99512497
-1.77297618
-0.95489450

-0.46372387
0.64915430
1.47787204
2.50264869
1.30349790
1.31592225
0.68786338
0.52486439
0.98914397
1.62088750
1.78290130
2.28913867
1.99401551

0.86578668

0.03960811
0.33483797
2.59610933
2.89315098
3.75839165
2.05006548
3.12060649
2.67184231
3.23010546

2.35545595
2.92052966
4.36190856
4.54814425
4.94773683
5.17592591
5.11962220
4.42818756
2.90826856
2.33048330
1.34760015
2.37320031
4.13775119
4.31919062
4.62369744
4.43364143
6.13437618
6.42887164
6.73861769
6.38269478
3.80370280
2.73072339
4.09231777
3.96037025
4.89330630
-1.53677949
-1.42068952
-2.27147040
-3.23045831
-2.89218450

S-127

TITTTZTTITTT

-0.08669595
0.89039716
-2.10944407
-1.23352311
-2.01532534
-1.03874940
1.00465134
0.02005768

0.12682945
-1.23551449
-1.18208741
-2.06572417
-3.05738463
-3.94479685
-3.25506157
-2.93424313

-2.92558981
-3.54160525
-3.02911774
-4.28467261
-1.63750778
-2.80841885
-1.81323106
-0.35828271



Table 27. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,S)-6 from 5 D,, tetramer

Bn

G

-3399.0162 Hartree
Gup, = -2126250.456 kcal / mol

AGyp, = 2.342089648 kcal /mol vs. 5 D, tetramer

Atom X

Li 0.00000000
Li 0.00000000

NAOCOITITNINNZONOTITITNONO

@)
C
H
H
C
N
C
@)
Li

1.96466194
2.70087849
4.00280488
4.57478956
4.65481990
5.56799421
3.58740280
2.40064933
1.10813828
1.12929034
2.09394733
-0.06507022
-0.37663598
0.15383623
-0.93240283
0.07545380
-1.81381840
-3.12459318
-3.72926338
-4.35527408
-4.78780831
-5.73688398
-4.03115544
-4.89389768
-3.91128336
-3.42844597
-2.80572707
-2.30461121

Y

0.00000000
0.00000000
0.00000000
0.59894095
0.23666354
0.99087859
0.32142673
1.32708161
2.14820906
1.65209076
2.32623240
3.66671868
4.13181615
4.57526463
4.86108274
5.51015607
4.12028440
1.52090435
1.71191339
3.11090058
3.21605576
4.36874211
4.29440852
4.82302286
4.78106805
2.79045371
2.28268259
0.93306173
0.57415906
-0.89857340

Z

0.00000000
2.74643830
2.98174704
2.20599733
2.04948724
0.95787020
0.09700574
1.25884417
0.69699296
1.40258542
1.44621903
1.61445159
1.79967421
1.60579325
2.62285811
1.07281847
1.12119057
1.28530019
0.84583371
1.14891338
2.20437251
2.53419318
3.90890936
3.99949214
4.53293584
4.18771152
3.20908917
3.16298492
2.13368606
0.88539781

wn

Atom

@)

ITIZITITITOONNONINIINOIT I ININNZAOTITINON

Juy
N
(o0]

X

-3.91005259
-4.44804242
-5.79235645
-6.16406942
-6.61639472
-6.90204314
-4.85007627
-3.86931837
-2.42797469
-1.88290216
-2.52139955
-0.42485333
0.17790200
-0.28096986
0.00596975
-1.80075674
-4.73327965
-4.82079481
-3.72604715
-5.77996430
-5.67518340
-6.65031529
-7.75068458
-7.86421356
-6.88641854
-6.97596232
-8.71163283
-8.50929452
-6.54785460
-4.81485465

Y

-1.49524299
-0.74449802
-0.76474698
0.29481829
1.10213445
-0.09390506
0.74392009
0.17861695
0.34206244
0.45395410
0.31492272
0.73147934
-0.18508213
1.28503690
1.33522621
0.40329466
2.26918662
2.73673899
2.48970736
2.82028030
2.60801645
3.08617337
3.79098087
4.01597642
3.53363723
3.72473670
4.57136445
4.16717169
2.91413196
2.07211638

Z

0.01801640
-0.79022094
-0.97126550
-1.87345650
-1.28666721
-2.57631069
-2.54322515
-1.60868045
-1.71906807
-2.94955689
-3.81699121
-3.19147586
-3.25986817
-4.12742456
-2.38346354
-0.56243924
-2.71209670
-1.72409949
-3.08079569

-3.65808270
-5.04132249
-5.91611750
-5.42261816
-4.05051679
-3.17800959
-2.11073715
-3.65702817
-6.10359834
-6.98438762
-5.43694295



T I T ITOOOOON T IO T ITININ T I T IO T T T ITIIIONONNNNAITNTITINOONZNOT

-4.74480090
-0.49004294
0.04149509
1.47475816
2.05521897
1.53112411
3.38361358
3.76459151
4.31606036
4.41165830
2.43887002
2.25800415
2.38355714
3.42342786
4.56665316
5.53706565
5.38029325
4.24417809
3.27620031
2.38740100
4.10848165
6.13328387
6.41315160
4.68932770
1.37588096
2.51992091
-0.56723758
-2.01215318
-2.65374684
-2.14040951
-2.41048006
0.02252520
-3.54064560
-4.25973903
-3.47459306
-4.16826527
-2.45968630
-3.72702919
-6.30792668
-6.61709710
-6.23741440
-7.32720509
-8.28362565
-9.20824033
-9.18878775
-8.24286663
-7.32230668
-6.59797646
-8.22537938
-9.90840216
-9.94520247
-8.31350001
-4.56776975

0.26439357
-1.39891543
-2.59253666
-2.58362442
-1.77179605
-0.89516539
-2.02560169
-2.96206225
-2.40685517
-3.71774522
-3.53441526
-4.53590891
-3.59805758
-4.54001004
-4.04642630
-4.91444541
-6.29447323
-6.80055839
-5.93050969
-6.33477943
-7.87449930
-6.97157355
-4.51043848
-2.97199577
-3.92090801
-2.58352940
-3.79748005
-4.01672813
-4.10473015
-4.93942403
-3.19666063
-4.67551283
0.14127398
0.48696573
-1.36183753
-1.72191001
-1.65976617
-1.86902581
2.21555904
2.50458199
1.12237811
2.69013889
3.65762659
4.11053396
3.60105613
2.63373815
2.18299765
1.42021938
2.22541498
3.95017936
4.85749257
4.05074368
2.56559500

-3.52624153
1.32062391
1.13516720
0.87167206
-0.04240222
-0.73242293
-0.14033038
0.89363109
1.65648246
0.44604622
1.44203299
1.02976511
2.97967119
3.54891217
4.19250587
4.69767074
4.56528655
3.92933256
3.42833343
2.94786491
3.82965975
4.95977875
5.19849870
4.30933151
3.26358248
3.36899712
1.18366416
1.53087468
0.64244592
2.11144738
2.13653879
0.93500502
4.33539074
5.06894695
4.15899150
3.38830174
3.87540252
5.09585902
3.93113037
2.91912732
3.94145361
4.94498832
4.60907739
5.55255664
6.85097675
7.19852697
6.25309512
6.53185471
8.20540820
7.58630242
5.26992345
3.59492471
5.20443345

S-129

IIZITOIT I ITOOINOI I I T IITONONONNT IO

3.33282247
2.96064832
2.53364801
4.57679577
5.04449598
6.20712278
6.92423955
6.46705088
5.30333135
4.94699257
7.01293005
7.82844036
6.55009332
4.48492010
3.94752967
-0.86585242
-1.74691847
-1.86050626
-1.83981912
-0.45065206
-0.43629815
0.31742337
-0.19063085
-2.04143744
-2.91239805
-3.93188523
-2.79830545
-2.82151235

2.41660931
1.49142775
3.16306973
2.90217972
4.21198086
4.65514269
3.79408212
2.49124872
2.05072595
1.03713511
1.81617969
4.13908691
5.67494417
4.89353331
3.07048797
0.07762788
0.60883395
1.71565736
0.09879664
0.29535943
-0.10250171
-0.21019282
1.36125642
-0.97911787
0.79956515
0.52080959
0.54469698
1.89193079

-0.79716598
-1.25121467
-0.86897079
-1.51142895
-1.32450075
-1.95456133
-2.78844957
-2.98884197
-2.35488722
-2.52447358
-3.64289787
-3.28284499
-1.79971867
-0.68692154
1.17319391
4.36626791
5.11625976
5.07806782
6.57401275
7.21388585
8.23603775
6.62419483
7.26585347
6.54075002
7.41737108
7.12835937
8.47731346
7.33702239



Table 28. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,R)-6 from 5 D,, tetramer

Bn

G:

ok

YO L]Ll =0 %O

N O/

L1

-3399.002753 Hartree
Gup, = -2126247.659 kcal / mol

AG,p, = 5.138767072 kcal /mol vs. 5 D, te ramer

Atom X

ZDIOIZITNONOEOITITITINITINNZINTITNONOD

0.00000000
0.00000000
0.99820635
0.87078559
2.15155842
2.18303701
2.24958425
3.17102919
3.94133010
2.32093658
2.84571784
4.18793730
4.85928321
4.81687465
4.85109438
5.85155740
4.29265543
1.94719295
2.24996992
3.18269751
2.65355009
3.33406409
2.42228603
2.10825986
2.95166907
1.25987245
0.30503626
1.37725048

Y

0.00000000
0.00000000
0.00000000
0.09646201
-0.12353632
-1.15367197
0.57549087
0.11745077
-0.65866411
-0.07633151
-0.40511294
-0.52346093
-0.34638329
-0.90816248
-0.08066603
-1.23470600
-1.74315034
-0.59674139
-0.65637470
0.33962967
1.14162706
1.65352482
2.39830416
1.75092032
3.26677090
2.75817352
2.67783200
1.67192069

Z

0.00000000
1.94078310
2.64833180
3.99798408
4.61133496
4.98117537
5.44353866
3.48561183
3.49992547
2.30424952
0.99341546
0.83098999
1.66033528
-0.48322988
-1.20801311
-0.33018065
-0.96844982
0.04971762
-1.86248177
-3.25137189
-4.00427032
-5.05725858
-5.89422270
-6.71943716
-6.28641427
-4.95834515
-5.48109847
-3.96558548

Atom

C
@)
Li

NITNONOEOITITITNITNNZINTITNONO

S-130

X

0.28735600
0.55115753
-0.07021416
-0.02615338
1.09738687
1.40170176
2.81929959
3.28098710
2.95275513
3.32172544
4.19820802
2.18141658
2.25790972
2.82126233
3.09549123
3.05191838
2.18153568
3.90018871
3.27293034
1.77987417
1.22242357
0.83418019
-0.19613245
-0.22197167
-1.54718165
-1.44256141
-2.01808845
-2.28343141

Y

1.05278643
0.00866551
-1.86447698
-2.43790495
-2.54184713
-1.98921741
-2.11852570
-1.13559663
-2.45140251
-3.14655874
-2.76581388
-3.17408198
-3.49387944
-4.65770915
-5.38368968
-5.02818814
-5.52394776
-5.71649828
-4.15020777
-2.54822014
-2.43308944
-3.46112032
-3.10807803
-2.92348005
-2.50498217
-1.64787208
-3.33694148
-2.16907356

Z

-3.26392100
-2.61449572
-2.43333278
-4.29349832
-4.77775908
-5.97913800
-6.21571751
-6.07907606
-7.24649357
-5.17647303
-4.64242929
-4.25122387
-2.83266925
-2.44418583
-3.20010000
-1.00463728
-0.55112624
-0.90985041
-0.38620407
-2.04662474
-0.20462152
1.37414649
1.94983074
3.28883878
3.68385972
4.34861272
4.21925746
2.37000910



NONNNNITTINITTITOAITAN T T I T ITIONNNNNTTIANIT T T T IONNNNNNTTNOIT T T ITINNNZT

-2.24075465
-1.40851882
-1.53113296
-2.50409687
-2.81408020
-2.22366995
-3.86997656
-2.62042474
-3.07279125
-0.66050501
-3.74611686
-4.14038237
-3.77656105
-4.59250061
-5.03673045
-5.80089190
-6.13290880
-5.69904982
-4.93812049
-4.61216243
-5.95662423
-6.72839609
-6.13867667
-4.79041920
3.70030523
4.57258073
4.04892030
2.61218220
2.66751316
1.66513022
0.58626342
0.52161755
1.52574554
1.46606111
-0.31175891
-0.19603091
1.73116034
3.51334568
-0.98225090
-1.11058902
-2.18576358
-2.20807491
-2.17785533
-3.11410698
1.40507564
0.64931822
2.38315221
1.26383013
0.00634301
-0.12754177
0.99652647
2.25205963
2.38235039

-1.09044886
-2.85027298
-2.68981189
-3.39180016
-3.28930255
-3.98971767
-3.51228571
-2.28204137
-4.09953359
-1.86117119
-2.63841947
-2.46418924
-3.72105925
-1.91562605
-2.56590345
-1.89155645
-0.55023685
0.10992550
-0.56755631
-0.04672567
1.15371491
-0.02325202
-2.41693914
-3.61479456
-4.51198731
-4.32626797
-5.16814183
-5.18614598
-5.19550796
-5.80442152
-6.41809526
-6.42352643
-5.81641936
-5.83387645
-6.90451952
-6.89369064
-5.80225354
-4.73190542
1.67666331
2.49333733
0.76630663
-0.02116717
0.28576142
1.33931596
4.15539450
4.24673369
4.20704369
5.28141866
5.61456847
6.63406209
7.34152645
7.02479068
6.00254954

2.18266568
1.39477675
-0.05030961
-0.67036746
-2.13813250
-2.74779427
-2.33324547
-2.52656357
-0.07663718
-0.60297727
2.34805801
1.34110626
2.52273777
3.37680777
4.53550578
5.49040563
5.30023178
4.14810423
3.19608425
2.29827073
3.98841147
6.04099479
6.38005016
4.68683841
-5.80493869
-6.44581974
-5.00133730
-6.61364485
-8.01459116
-8.77183528
-8.13546853
-6.74051342
-5.98600968
-4.90144696
-6.23549350
-8.72090629
-9.85676945
-8.51903843
-3.26148935
-3.96471572
-3.10424746
-3.86931470
-2.12034060
-3.19580599
-4.31323619
-3.52650528
-3.81933028
-5.31614401
-5.84192669
-6.78401379
-7.21656913
-6.69766846
-5.75518087

S-131

T IO I ITONINOI T I I ITIONNONONIT IO T T T

3.36302963
3.13141499
0.89241165
-1.11067837
-0.87772425
3.86764880
4.56580320
4.47314340
2.94549504
2.78868365
1.92796004
1.20776012
1.36223986
2.22751639
2.34731413
0.80830351
0.53495249
1.82350531
3.35624885
-0.69707615
-0.85388587
0.02363542
-2.15144357
-2.13396025
-3.06849815
-2.00593415
-1.30916839
-2.99080662
-2.34540123
-2.56724019
-3.17921040
-1.45227707

5.77092902
7.57537519
8.13801841
6.88052295
5.07992870
1.50413412
1.47935105
1.60176925
2.69623980
3.34257126
4.43288285
4.89620195
4.26900674
3.18322616
2.71009154
4.62391105
5.74334194
4.92006329
2.99475937
1.62601802
2.56047566
3.20042605
3.39173267
4.09433984
4.64468621
3.36565077
4.81821189
2.68614810
4.42193609
3.95740087
5.09349075
5.05046262

-5.34469606
-7.02100624
-7.94817864
-7.17594109
-5.50082191
3.53483853
4.38176260
2.62816882
3.67186025
4.90608660
5.04369493
3.94243637
2.70440680
2.56870904
1.59780028
1.83971540
4.04597452
6.00978193
5.76732142
-0.55841550
-1.40033797
-1.63762146
-1.30561792
0.06799376
0.23204479
0.87216266
0.12759375
-1.30403180
-2.42430329
-3.39065394
-2.18837041
-2.54378509



Table 29. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,R)-6 from 5 D,, tetramer

G

-3398.996634 Hartree

Gyup, = -2126241.392 kcal / mol
AG,p, = 11.40634332 kcal /mol vs. 5 D, tetramer

Atom X

Y

Z

Li 0.00000000 0.00000000 0.00000000
Li 0.00000000

TOTDTTNOONO

N
C
C
H

NOZOTIT TN

@)
C
H
H
C
H
N

0.68594493
0.69055304
1.63306325
1.52632050
2.29774862
1.69115943
0.10873702
0.10555489
-0.14392644
-1.04476264
-2.00112045
-2.13864592
-2.92871124
-3.83449069
-3.26491616
-2.44031584
-0.79895529

i -2.24693460

-3.82454110
-4.57569308
-5.60428516
-6.18797412
-5.78216118
-7.26846396
-5.76511358
-5.50443777
-4.56240800

0.00000000
0.00000000
1.03317225
1.21449818
2.55940828
3.16918779
2.52021860
3.00829357
4.03934937
2.11102326
2.41787881
3.36015760
3.81614097
3.80291310
3.18086762
4.83398482
3.78418245
1.77411045
1.39552908
1.20752922
0.24479376
0.12774662
-1.18470372
-1.82159890
-1.09505966
-1.66213657
-2.72259633
-0.84008878

2.67081310
4.43212981
5.09641099
6.05998950
6.56993717
6.08963325
7.64781496
6.18018320
5.81533159
5.04431094
3.94502361
4.12428130
5.09563973
3.02504389
2.95297025
3.18772801
2.04180647
2.82891478
1.47642674
0.19764040
0.24248844
-0.64839926
-0.52097817
-1.31410484
-0.64170787
0.87709016
0.85055843
1.07968695

wn

Atom

-

NONNNITIITNQOITITTNATNON

H

X

-3.68246105
-3.48483833
-4.05830519
-3.00687680
-2.33498424
-3.84055334
-2.46940428
-3.11011334
-6.82599932
-6.34377806
-7.11743098
-8.04259040
-7.97696621
-9.08466531
-10.28296587
-10.36421428

-9.32797034

Y

-0.93932651
-2.20828707
-3.03801819
-2.35494736
-1.53510270
-2.34931132
-3.30070043

0.11424819
-1.41298991
-1.58426733
-0.35597370
-2.30053853
-3.65998707
-4.49233543

o

@

Z

2.24292417
2.78870539
2.38465025
4.21202671
4.48353787
4.93210900
4.36407956
2.60911318
1.97556863
2.94449925
1.94442055
1.82800715
2.16938681
2.01250862

-3.97828783 1.51124053
-2.62759031 1.17216146
C -9.25195902 -1.79774666 1.32974453

-0.74226367

1.07659667

H -11.29429538 -2.21574300 0.78942680
-4.62534144 1.39203287

H

NOoOO0NzNOITT

Juy
w
N

-11.14768164

-9.01465711
-7.05165503
-0.85236286
-0.99516654

1
—_
D
(@)
—_
6)]
—_
Q1
N
N

-1.36191299
-0.43963901
-2.30182493
-3.34664031

-5.54149408
-4.06663149
1.78343918
2.45171181
1.69585561
0.36819001
-0.29960612
-0.20052082
0.76050545

2.28745856

2.57286850

0.06890000
-1.06014448
-2.14276326
-2.30646871
-1.83696607
-3.09351954
-3.35812331



H

TZONNONOITINOI I I INNNZINIINONOLD I I INIANI I I I ITINONONNIT IOINT

-4.22795859
-3.56891787
-2.77646092
-3.46698156
-2.48458066
-3.45754966
-2.11520771
-1.54271138
-2.03361796
-1.17719440
0.19246255
0.69729496
-0.16052506
0.24638035
1.76370851
0.86291715
-1.58096078
-3.09923874
-0.65861320
-0.74043420
-0.12973270
0.96591641
-0.38901761
-0.54883319

i 0.46826932

1.99467233
2.91559179
3.66563101
4.54232101
4.05627317
5.48137290
4.68025527
4.75092800
3.37832424
2.67403316
3.37787260
2.74531825
1.70038652
2.75753890
3.26678246
4.45667268
1.37368210
5.87113460
5.76299113
5.79606668
7.21543697
8.04151747
9.27186111

9.69580877
8.88403401

7.65723276

7.03768220
9.20917685

0.47698201
0.71577543
2.12689594
2.63262243
3.06903185
3.29007298
4.02061690
2.52355262
2.08766808
1.57392451
1.48930510
1.92683783
2.44153870
2.78409312
1.87039858
1.09032205
1.24463447
2.16310714
3.74474886
4.15460078
4.65274919
4.61215289
5.69783985
4.41109035
2.22682598
3.09009381
2.40300728
2.83345964
1.75268460
1.20321004
2.18849123
0.91204613
-0.15570843
1.19622864
0.30991872
-0.63745602
-1.65452856
-1.83547944
-1.35094432
-2.61836349
-0.66527190
0.50110670
1.37175571
0.92760876
2.45799882
1.01113223
1.98875262
1.64902599
0.32013240
-0.66482520
-0.32090023
-1.09488128
-1.70190728

-2.77756195
-4.42578930
-2.91498662
-2.23448985
-4.11108678
-4.57009970
-3.71717586
-5.16372273
-6.40248373
-7.37800940
-7.12871812
-5.90235771
-4.92997702
-3.98265836
-5.70073788
-7.88523547
-8.33198769
-6.61093372
-1.26918352
-2.26770909
-0.19165977
-0.09507190
-0.39900363
0.79324251
1.44466884
2.23133929
2.66139224
3.71658862
4.12047883
4.93227849
4.46375911
2.84691822
3.06601660
2.22675441
1.31770044
0.65526712
-0.25128988
0.02030865
-1.30917690
-0.19021626
0.74900383
1.27147476
1.96541406
0.97134265
1.83233362
2.56080399
3.13134041
3.69825235
3.70455746
3.13683427
2.57030888
2.12173308
3.13068973

T IZIIOIIZIITIOIONOIT T I I ITONONNN T IO I ITT

S-133

10.65324221
9.89886440
7.72289734

-0.91165812

-0.57786580

-1.88310784

-1.07200250

-0.44718041

-0.59087426

-1.36820415

-2.00533706

-1.86162770

-2.36855027

-2.62015385

-1.48285123

-0.09947353
0.14823922

-0.86271547

-1.30008154

-1.58351177

-2.27104033

-0.26328643

-0.45734556
0.46527090
0.19109850

-2.19939176

-2.39712042

-3.14515668

-1.53262430

-1.06515255

0.05302618
2.42432370
3.02902329
2.89287623
3.59817762
3.25403512
1.51239083
1.17033384
-0.10600332
-1.06192347
-0.73084567
0.54597092

0.79954541
-1.46543058
-2.05615260
-0.35028396

1.91506701
-1.27667707
-2.40932432
-3.53247140
-4.22291862
-4.30331669
-5.19511909
-3.68422581
-4.63129468
-3.07167132
-3.93653977
-2.54701082
-2.39437131
-2.75578068

4.14360933
4.13079035
3.12049375
7.34704962
8.11973349
6.99770598
7.94588940
9.15287990
9.69941792
9.04498300
7.84707378
7.30352205
6.37583404
7.33405578
9.46859561
10.63769676
9.67786302
1.39793096
1.74133680
0.75314164
1.25667272
0.51610304
-0.09095959
-0.01616429

1.45870155
-0.56973632
-1.21383438
-0.40234776
-1.11031646

2.75704468



Table 30. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,5)-6 from 5 D,, tetramer

o

5 }N
O-
$ I;ILI \o

i

&

@)

G =-3398.99907 Hartree

Gup, = -2126248.026 kcal / mol

AGyp, =4.772167067 kcal / mol vs. 5 D2d tetramer

Atom X

Li 0.00000000

NOZINITNONOEOITITTNITNNZINTITNONO

0.00000000
0.98221044
0.82811889
2.10902824
2.19120406
2.15315883
3.12776029
3.95646232
2.31392866
2.87866997
4.22215618
4.86409772
4.88549723
4.71803923
5.97032631
4.54679033
2.01733922

i 2.34121496

3.09592809
2.42604226
2.95050542
1.87706872
1.56726179
2.25896348
0.77603094
-0.21125374
1.10791530
0.15040940
-1.15250063

Y

0.00000000
0.00000000
0.00000000
-0.04776095
-0.28100146
-1.34931275
0.30208803
0.16700089
-0.54423680
0.04896051
-0.12764564
-0.03439916
0.20539640
-0.24848423
0.58042280
-0.34145565
-1.16973361
-0.41400399
-0.45852827
0.50032357
0.98279462
1.19705283
1.52686861
0.60598117
2.24505122
2.09231172
1.77224465
1.40138589
0.88894901
1.45793974

Z

0.00000000
1.95469910
2.68334283
4.03345096
4.64279552
4.86773685
5.56390430
3.58251405
3.51990518
2.36543203
1.04347842
0.87753561
1.71408390
-0.45844497
-1.16323619
-0.33765038
-0.95427739
0.08937010
-1.81313503
-3.35305094
-4.25183050
-5.48116020
-6.39550500
-6.89861752
-7.12088645
-5.48748817
-5.82614398
-4.22374178
-3.28734447
-3.22387497

Atom

H

COITITININNAZINITINONOLOIT T IN

O
C
O
C
H

S-134

X

-1.36327381
-2.29755834
-2.15630591
-3.24806024
-2.38235399
0.53718292
0.20347696
0.38134071
1.51141812
1.79528843
3.21428631
3.66618938
3.34503422
3.71698423
4.63695224
2.62317042
2.75283686
3.55428827
3.99846429
3.84339684
3.06585601
4.79178491
3.92455821
2.08535079
1.49863267
1.22206772
0.15097829
0.09057359
-1.27998549
-1.28453056

Y

2.22699369
0.47278482
-0.08858569
1.01273622
-0.23931844
-0.02097289
-1.97146649
-2.47682548
-2.59299733
-2.15497523
-2.28669120
-1.29334018
-2.68126259
-3.24542908
-2.87369048
-3.12729817
-3.30266035
-4.27627755
-4.98620843
-4.44996020
-5.02599368
-4.97928007
-3.48701778
-2.41523631
-2.31631179
-3.40302658
-3.18030729
-3.01769614
-2.76684150
-1.92189517

Z

-3.96601355
-3.02041830
-2.09286173
-2.94531709
-3.85182362
-2.51384640
-2.36623312
-4.23053096
-4.69490621
-5.95120657
-6.18721111
-6.11091091
-7.19640437
-5.08887446
-4.62783955
-4.11609107
-2.67794822
-2.19351480
-2.87984460
-0.72656356
-0.20480663
-0.57817264
-0.20720645
-1.96827391
-0.12652777
1.43770627
2.00469867
3.34595801
3.73013465
4.41791372



H

T T TN T TOT T T T IOONOON T TN I T T TIITIONNONONTTANOITI T T ITINNNZTIN

-1.65822569
-2.03047091
-2.09495829
-1.07676745
-1.20490576
-2.08664406
-2.39210601
-2.28870102
-1.73526092
-3.42132186
-2.57900544
-0.43037100
-3.43599713
-3.83704634
-3.35602746
-4.36187230
-4.75755595
-5.59431117
-6.04811977
-5.66296016
-4.82978140
-4.54165982
-6.01448436
-6.69977120
-5.89247776
-4.41413764
3.98322988
4.78170016
4.39937599
2.78796010
2.64013219
1.53083431
0.55008826
0.68997163
1.80029558
1.90482230
-0.06466292
-0.31419229
1.43729140
3.40850076
0.82553412
0.13995957
1.83211984
0.46748434
-0.86008513
-1.19374613
-0.20299961
1.12016511
1.45048651
2.48271963
1.89689460
-0.46287249
-2.22840596

-3.66259228
-2.48401696
-1.40335860
-3.05547983
-2.90685458
-3.71539395
-3.64914278
-2.63011008
-4.29625343
-3.96908152
-4.48193857
-1.98551768
-3.10020221
-2.94390114
-4.18407980
-2.49410792
-3.22128175
-2.65343740
-1.34332578
-0.60738062
-1.17882756
-0.59991412
0.41278651
-0.89907098
-3.23705394
-4.24639316
-4.68013747
-4.58764244
-5.28163325
-5.38154041
-5.48141632
-6.11680570
-6.66668041
-6.58373317
-5.95010923
-5.89696883
-7.01676424
-7.16275941
-6.18582314
-5.06943036
3.63108777
3.92971737
3.92028905
4.33782188
4.36565841
4.99452339
5.61057458
5.59550178
4.96319476
4.96690283
6.07946599
6.10353301
5.00872829

4.23539473
2.41265738
2.24260268
1.43963225
-0.00666393
-0.63413099
-2.10495461
-2.49730979
-2.70612203
-2.30823381
-0.04517074
-0.55216836
2.36211481
1.35485333
2.51175341
3.39835716
4.52853023
5.49179857
5.33892055
4.21572555
3.25472004
2.37988973
4.08563911
6.08660564
6.35903306
4.65086406
-5.62097512
-6.36927057
-4.80746329
-6.22876703
-7.61886295
-8.17989278
-7.35430550
-5.96719017
-5.40894032
-4.32823990
-5.31613328
-7.78765461
-9.26058091
-8.27046853
-5.35504716
-4.55554672
-5.02983977
-6.64610004
-7.09925255
-8.29834885
-9.06652417
-8.62517626
-7.42450978
-7.08055908
-9.21119014
-9.99923218
-8.63028848

S-135

ITIZITITOIZIZIITOIONO0OITI T I T ITIONNOONN T IONT

-1.64205531
3.71439143
4.38588533
4.33935409
2.70376710
2.43168405
1.49291964
0.81145797
1.08132533
2.02152608
2.23285950
0.56275030
0.08007796
1.29890557
2.97037704
-0.85087205
-1.18347887
-0.41367101
-0.59987569
1.09346318
1.57200446
1.58516247
1.28105995
-1.02075700
-0.88969170
-0.53878881
-2.09556103
-2.27053251

3.89994134
1.58438235

1.49989118
1.84448862
2.68314303

3.13012799
4.13638066
4.71662318
4.28991743

3.28532437

2.96858314
4.74152042
5.50052033
4.46869699
2.69407822
1.53978469
2.36597810
3.70347131

4.14232943
3.55246047

2.95524364
4.53268144
3.05116528
4.65917493

4.24863874
5.64376896
4.80394775
2.55531384

-6.50260767
3.82749024
4.69210657
2.96778722
4.07534837
5.37595168
5.60942599
4.53936118
3.23748835
3.00756305
1.98954622
2.39643577
4.71708038
6.62604053
6.21528168
-0.56531339
-1.47957975
-1.57404184
-2.56522101
-1.34901590
-2.13116677
-1.33013770
-0.39466425
-0.52753099
0.48013934
-0.56771274
-0.69161056
-1.61049620



Table 31. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,5)-6 from LDA 5 mixed dimer with three THF

THF L1

Me Me
VNN

L1~

N, MerHF

L

€ Me

G =-1787.920851 Hartree
Gy, = -1118233.28 kcal / mol
AGyp, = 4.221059292 kcal /mol vs. 5 LDA mixed dimer with three THF

Atom X

Li
Li

TITITOITITZTININIZITIONITIINTINZ

0.00000000
0.00000000
1.51225768
2.34589095
1.65042150
2.90276616
3.71053434
3.30556949
2.10668055
3.49424506
3.88920582
4.33440108
3.14682378
2.13799080
1.28552701
3.07291924
3.29852312
4.03097154
2.60705819
2.83175904
2.19733593
3.79577753
3.02430715

Y

0.00000000
0.00000000
0.00000000
1.20864602
2.00898199
1.69527612
1.05815741
2.71537369
1.70900187
1.25358233
2.27481408
0.61141386
0.92506717
-1.32421250
-2.00764068
-1.54690466
-2.61564654
-1.02836224
-1.19024853
-1.90150651
-1.77003744
-1.42414228
-2.97774923

Z

0.00000000
2.61238600
1.26976654
1.24529876
0.93507602
2.61219566
2.98628151
2.52466791
3.36452444
0.20753087
0.11043304
0.49655539
-0.77885930
1.40613649
1.58289765
2.62045015
2.74231379
2.49830452
3.54583548
0.14023526
-0.74325244
-0.06320235
0.26335386

wn

Atom

@)

TITITIONOONAOITNITINITITIANIONN

Juy
w
(o))

X

-0.66610284
-1.16965419
-1.80196980
-2.59094114
-0.70980976
-1.11959613

0.11746681
-0.30046661
-2.38442650
-2.67279177
-3.27475051
-1.64184724
-0.65191653
-0.53438301
-0.79695267
-2.21661124
-2.33232856
-1.05983345
-1.23263742
-0.30940749
-3.23785437
-2.37045989
-2.95208414

Y

-1.27702979
-2.42092498
-3.17317594
-2.53601098
-3.33512510
-3.82081929
-3.95548927
-2.36220277
-4.54183335
-5.09635292
-4.46353021
-5.15254805
-3.10128919
1.74774296
2.98404009
3.36597546
2.74902107
1.88160369
0.87030157
2.37694262
2.14236507
3.51599465
2.91527001

Z

3.83968753
3.62827604
4.81347162
5.23282317
5.89195787
6.78589641
5.52302821
6.17461282
4.44238601
5.34277186
3.80979063
3.91075734
2.92137035
3.42880632
2.75663502
3.19900634
4.62041700
4.75834790
5.12846877
5.39118945
4.71035431
5.40019054
2.52576316



TEZTTITTTZTOOONOITTIININITITITITTNONNNNTIINTONOIITINNOZNOT T T

-2.37283712
-0.06001990
-0.68447205
-1.54859792
-2.06545227
-1.73120288
-2.34011926
-1.34771234
-0.51646110
-1.81123709
-0.82315863
-0.94958217
-0.43185174
-2.32760455
-3.78312463
-4.36672170
-3.74494044
-4.44211373
-4.87878644
-5.46177974
-5.62133609
-5.19686203
-4.61195607
-4.29310849
-5.32307911
-6.07769292
-5.79608209
-4.76973451
-2.83974880
-3.36032205
-3.56652052
-2.84818500
-4.20552066
-4.20581359
-0.52178209
0.31737039
-0.63471223
-1.92592418
-1.91100938
-2.45907707
-2.28196505
-1.86143098
-2.82294329
-0.23430082
-0.81503053
0.94660053
0.96345423

4.44912644
3.73734019
2.80778756
-0.55108223
-1.68985046
-2.70311759
-4.04491328
-4.73123729
-5.19947243
-5.45747491
-3.65078139
-2.49055212
-1.46237477
-4.51795409
-4.00111768
-3.30737083
-3.57690782
-5.36391661
-5.97321394
-7.23983907
-7.92119615
-7.32524077
-6.05730239
-5.59512421
-7.84376754
-8.90710369
-7.69303077
-5.44733189
-2.06524978
-3.01347522
-0.96711007
-0.28991361
-0.36651421
-1.39062176
1.65830598
1.97290827
2.24616743
1.53077043
1.76133340
1.01961927
2.76505796
0.45821383
1.93157453
1.87602501
3.32205717
2.83167975
1.10816051

3.19165893
3.07428385
1.68489605
1.08561684
1.22544250
0.26023242
0.19106033
-0.75460518
-0.21707318
-1.42284360
-1.55242880
-0.86307753
-1.26437780
1.17460963
-0.37039996
0.24426280
-1.38128512
-0.40127250
0.78479756
0.76662180
-0.44229358
-1.62996666
-1.60712390
-2.53906464
-2.57663601
-0.45758923
1.69604788
1.73127839
2.34752009
2.28891715
3.09069552
3.56382030
2.42901507
3.87294087
-1.00018327
-2.14273584
-3.31861729
-2.88608995
-1.37769891
-0.79315878
-1.12294268
-3.09951422
-3.36826965
-4.26681485
-3.42684120
-1.88942698
-2.32656674

S-137



Table 32. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,R)-6 from LDA 5 mixed dimer with three THF

Me Me

A

Me

NJ\Me

THF-Li. Li—THF

90 ey
.. g e
Me

G =-1787.918608 Hartree
Gyp, = -1118229.796 kcal / mol
AGyp, = 7.705352619 kcal /mol vs. 5 LDA mixed dimer with three THF

Atom X

Li 0.00000000
0.00000000
1.09260373
1.34869072
2.42948393
1.76946588
1.21861669
2.46707674
0.82723676
0.50376812

-0.40220537
-1.29967818

-3.01125876

-3.92610927

-5.29648366

-4.91474527

-3.66581353

-2.95636977

-3.92593608

-4.66849651

-5.70403068

-5.92169834

-5.83511261

-3.90613625

ITTTTIIITONONONNOCDONOITTNNZNO

Y

0.00000000
0.00000000
0.00000000
1.10317427
1.17060803
2.07736765
1.50886720
2.75833349
2.86022369
2.18933584
2.57528951
1.44954228
1.11624870
0.03181908
0.50196417
1.48538490
2.14804537
2.50888826
2.98065056
0.94378396
2.20766727
-0.32733690
1.02569652
-0.17928691

Z

0.00000000
2.13893550
2.76294633
3.65419765
4.65530532
5.70250138
6.46012356
6.19063771
4.94412426
3.80889329
3.09349360
1.75737504
2.77621831
2.50820730
3.00893208
4.12715459
3.54637464
4.29425623
2.87913847
5.04838179
4.35628256
3.35336823
2.21104588
1.43481425

Atom X

H -3.57571582
N -1.17203781
C -0.35105552
H 0.32809433
C 0.60574884
H 0.07282427
H 1.32786785
H 1.17235364
C -1.07619377
H -0.34893540
H -1.68453304
H -1.73320827
C -2.36944612
H -2.65185656
C -2.20423696
H -3.10259875
H -2.05242015
H -1.34688365
C -3.63158007
H -3.78092011
H -3.55903992
H -4.53108065
H 2.61795304
C 3.73326766

S-138

Y

-0.85537765
1.62591670
2.81376806
2.88787276
2.71187603
2.75234668
3.54177579
1.77445648
4.17981629
5.00361352
4.29100843
4.30579458
1.34879159
0.31828369
1.29691689
0.87464226
2.29362867
0.67419333
2.19608396
2.24920453
3.22152848
1.74771809
0.17496552
1.77086928

Z

3.05084482
-0.21431003
-0.49996286

0.36881757
-1.71976657
-2.67547668
-1.71349553
-1.68342168
-0.54886858
-0.54645997
-1.45446520

0.31949654
-1.01293566
-0.72885310
-2.55156796
-3.02430248
-2.98216344
-2.83028075
-0.68471732

0.39986907
-1.06072988
-1.13327728
5.06258991
4.07825766
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4.03393870
3.51065946
4.85279188
5.51401351
6.52868945
6.90300427
6.25844852
5.24186485
4.75225481
6.54802271
7.69568662
7.03199008
5.24048132
2.09976392
2.94032209
1.64793896
1.17386733
2.50156836
0.92287031
-0.74444934
-1.73955221
-1.68011024
-0.22489523
0.02375587
-0.33835384
1.06242310
-0.07494235
0.44642989
-2.37001415
-1.94197058
-1.48893618
-2.71338506
1.86346214
2.83520616
3.07682759
4.08671699
4.64783712
4.97797644
5.51264216
3.88623036
5.17870524
5.45564297
4.87490090
6.08720883
3.75636069

1.16963924
2.77666559
1.82916831
0.65922336
0.70384102
1.92317795
3.09510723
3.04588889
3.96572234
4.05004771
1.95892446
-0.21286323
-0.29421047
-0.97662858
-0.93849140
-2.36486667
-2.34260954
-3.05008766
-2.78853880
-1.74188709
-2.61949424
-3.91256873
-3.91711347
-2.43041047
-2.12636180
-2.11700019
-4.52769955
-4.28726680
-3.85745456
-4.79573653
-2.79437052
-2.12112710
-0.35577081
-0.23579606
0.77123440
-1.09482073
-0.67637869
0.37063336
-1.29551334
-0.77897267
-0.98081464
0.06782548
-1.41435713
-1.50300314
-2.13813153

3.21536087
3.70177883
5.09656956
5.50034508
6.45605973
7.02553364
6.62930197
5.67307945
5.36030514
7.05969859
7.76781549
6.75182796
5.05310943
2.58405099
3.26881997
2.18291697
1.19608774
2.13751489
2.89218823
-0.77686341
-0.21552139
-1.03970066
-1.53536201
-1.78774720
-2.77963434
-1.66836819
-2.43108356
-0.75133726
-1.88996421
-0.44894069
0.83821049
-0.26661687
-0.10204662
0.69956651
1.09325271
0.44311096
-0.93321327
-0.92045337
-1.20130837
-1.71022628
1.51193665
1.68382817
2.46995118
1.18987491
0.36420124

S-139



Table 33. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R,R)-6 from LDA 5 mixed dimer with three THF

Me
THF-Li_

@)

\

G

Me

A

Me

o o ¢
M
Ay

Me

Y

\

N. Me
,LiﬁTHF

7 Me
|

-1787.921424 Hartree

Gy, = -1118232.972 kcal / mol
AGyp, = 4.529442357 kcal / mol vs. 5 LDA mixed dimer with three THF

Atom X

Y

Z

Li 0.00000000 0.00000000 0.00000000

@)
C
N
C
C
H
H
@)
C
@)
Li
@)
C
C
C
C
H
H
H
H
H
H
H

0.00000000
1.09212466
1.39521715
2.45562201
2.46213636
3.16412139
2.65766378
1.12526579
0.57648398
-0.48781372
-1.30145774
-3.07833541
-3.89607246
-4.50075157
-3.52209816
-3.13816740
-2.16129850
-3.90079571
-2.63920495
-3.96649856
-4.59202619
-5.49947348
-4.65095731

0.00000000
0.00000000
-1.13901433
-1.17757273
-2.67795532
-3.23205487
-2.90110974
-3.11136824
-2.24892031
-2.49829476
-1.42758815
-0.97226495
-2.08427752
-1.66193024
-0.57985854
0.09571424
0.58472965
0.82498605
-1.03977878
0.11391292
-2.50349399
-1.23265250
-2.29040211

2.17324780
2.79511352
3.61995352
4.64476528
4.96169457
4.32954523
6.01098565
4.64569338
3.75444642
3.21749379
1.76492677
2.59846539
3.04334648
4.39200519
4.87777585
3.56320389
3.56797854
3.25275499
5.33647042
5.59817458
5.08483416
4.25043665
2.27854295

wn

Atom

NMITITITINIITZONINITITINITIININZT

—_
S
o

X

-3.24316615
-1.12823821
-2.40777195
-2.97805903
-2.35215182
-1.94210608
-3.35883909
-1.72481657
-3.31270920
-4.32297689
-2.92414206
-3.39967643
-0.19149265
0.74273079
0.21222225
1.07073435
-0.60025647
0.49298877
-0.52895412
-0.79233820
-1.36240802
0.33824182
3.41161113
2.11227611

Y

-2.95795888
-1.66928111
-1.53762934
-0.81087986
-0.90081595
-1.58405723
-0.61159127
-0.00270970
-2.79258826
-2.52590639
-3.54218526
-3.26736075
-2.74468399
-2.47335326
-2.86112459
-3.53742284
-3.26561340
-1.88312401
-4.16473272
-4.12407453
-4.62888191
-4.83336070
-0.87625895
-0.28992478

Z

3.14160359
-0.18890581
-0.89585269
-0.28928500
-2.31287690
-3.06333089
-2.65061341
-2.29954689
-0.96279536
-1.30489834
-1.66225500

0.02151420
-0.54991164
-0.02656401
-2.03960330
-2.15610358
-2.65510536
-2.44706507
-0.01631171

1.04684131
-0.55371016
-0.12199199
4.21588646
5.86561825
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1.91133021
1.18117612
3.21610130
4.39689837
5.43048005
5.30024198
4.12941707
3.09721355
2.18246498
4.01509222
6.10410953
6.33593099
4.50394837
2.08802893
2.93503719
1.61481462
0.97104539
1.04894444
2.47238435
1.85444072
2.84184419
3.74809479
3.18279847
4.08593936
4.64898208
4.70174165
3.17295917
5.03767052
4.84942828
5.66091802
5.63268758
3.42525960
-0.68317644
-1.95676818
-1.99000822
-0.49628400
0.10645402
1.14565907
0.01777248
-0.10547023
-0.28720315
-2.55638435
-2.44820171
-2.75367757
-2.00776951

0.72308126
-0.66050487
-0.26703316

0.45403244

0.45670846
-0.26197480
-0.97875789
-0.97994297
-1.53214734
-1.53488552
-0.25827118

1.02417305

1.02715771
0.99258051

0.96603279
2.38773796

2.35704224

2.86069753

3.03345937

0.28530807
0.39506542
-0.82880454
-1.56631532
-1.48268231
-0.79040922
-2.37851011
-1.76342635
-0.45364822

0.02178770
-1.33786883

0.25100516

1.33918143

1.79400243

2.43909140

3.63658253

3.94167776
2.53819430

2.47715054

2.06665605

4.52493691

4.49075527

4.48038294

3.34936258

1.71293540

2.75529693

5.49948965
6.31188293
6.90137629
6.66840331
7.60442256
8.79512772
9.04259993
8.10190654
8.30755360
9.96921982
9.52606328
740667146
5.74952858
2.61733336
3.29599029
2.25438112
1.37130250
3.06959377
2.03226198
-0.01835068
0.77045453
1.02491698
1.61101083
-0.32854851
-0.96802354
-0.18178068
-0.85827690
1.76679787
2.73624215
1.94421678
1.17163806
0.73044289
-0.68033881
-0.47035905
-1.43055969
-1.63116869
-1.63152374
-1.30448010
-2.62046411
-0.78865202
-2.55441072
-1.02472768
-2.38399424
-0.65723992
0.57901283

S-141



Table 34. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S,5)-6 from LDA 5 mixed dimer with three THF

Me Me

PPN

Me®~ N_ Me
THE-Li ,Li<THF

(@)

G

O O

Me

(@)

)LN)\f%/Me

Me

-1787.915442 Hartree

o

Gy, = -1118229.026 kcal / mol
AG,p, = 8.475350098 kcal /mol vs. 5 LDA mixed dimer with three THF

Atom X

Li

OCTTNNzZNO

C

AZIIZIITIITIZITIONONNOEO

H

0.00000000
0.00000000
1.05391460
1.17998089
2.04391571
1.18119996
0.49342889
1.76252459
0.40282009
0.31092991
-0.43527159

i -1.34989083

-2.97460238
-3.82405225
-5.23124211
-4.93485922
-3.69558990
-3.02622830
-3.96823350
-4.69971907
-5.76302727
-5.83334989
-5.75851636
-3.75471475
-3.44999299
-1.37826984
-0.71380387

0.01188803

Y

0.00000000
0.00000000
0.00000000
1.00309641
0.91066798
1.68232810
1.02899430
2.27683496
2.58222034
2.07282235
2.56050148
1.41025331
1.02410203
-0.12961728
0.31464590
1.40030353
2.07504438
2.51548866
2.84861381
0.94543292
2.10063120
-0.51219160
0.74770071
-0.44303074
-0.94073642
1.48637207
2.72291585
2.94259801

Z

0.00000000
2.11375040
2.79457845
3.81916230
5.01143557
6.02153602
6.56960377
6.72653632
5.20542792
3.95031028
3.12167372
1.77816483
2.94006317
2.75461817
3.16569191
4.21228583
3.62228679
4.36485033
2.89239028
5.18217036
4.35645684
3.55448962
2.30825935
1.70906773
3.39278278
-0.19919115

-0.64368683

0.15892008

2

Atom

NONONNIINITITZINIZIIININIIITINITIIT IO

S-142

X

0.15759342
-0.44526068
0.77537299
0.83338624
-1.58550127
-0.95291312
-2.25364063
-2.20224705
-2.59065743
-2.75376532
-2.52015284
-3.39816534
-2.50275367
-1.62087321
-3.90971840
-3.99289547
-3.96764038
-4.78541262
2.15344927
3.43537094
3.91223731
3.29312901
4.32231264
4.88647322
5.68636078
5.93948457
5.38985034
4.58785308

Y

2.60915063
2.49547315
3.51007301
1.74919929
3.99744023
4.88922765
3.96970606
4.12658095
1.01949925
0.00441718
0.81822512
0.26270462
1.77356093
0.25744931
1.77564294
1.94040901
2.75255946
1.19473195
-0.13686576
1.55468918
1.08302649
2.61063122
1.42644623
0.18856764
0.05635935
1.16412922
2.40231080
2.52993252

Z

-1.92455062
-2.83160386
-2.05429319
-1.85332084
-0.74886572
-0.85736435
-1.61826349
0.14832565
-0.87620386
-0.46731351
-2.41042522
-2.77089435
-2.94754039
-2.68751871
-0.54647249
0.53380343
-1.03661918
-0.87386148
5.30180070
4.80588285
3.94168955
4.54731540
6.02694005
6.37063019
7.50519787
8.31768936
7.98496366
6.84873543
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4.17347693
5.58780232
6.56580491
6.11796579
4.70678919
2.13160162
2.96826768
1.75359492
1.13273992
2.65465773
1.19761420
-0.47023559
1.56111778
1.23711477
0.28024423
0.45562981
0.19232319
1.44220506
0.62684564
0.83149495
-1.76336198
-1.52889092
-1.61438690
-2.49772031
1.88021883
2.85975086
3.84730797
4.87635935
5.63721289
5.39110466
4.38046571
3.16861103
2.44518909
3.91238827
2.62696010
4.39606794
3.40565755

3.50175770
3.27220064
1.06284665
-0.91012605
-0.67773000
-0.89491874
-0.82765516
-2.31681698
-2.31850907
-2.90596055
-2.83175424
-1.82602765
-2.74742786
-3.99632742
-3.87587000
-2.36306495
-1.99824601
-1.98525014
-4.40443932
-4.26307354
-3.95766765
-4.92318933
-2.97275377
-2.26693072
-0.08608408
-0.25875127
0.89880887
0.87197829
1.64909745
-0.09497614
1.05044033
2.26871334
2.32441857
3.06077975
2.47582672
0.69801264
-1.22276248

6.58870395
8.60552009
9.19974522
7.75169095
5.73680971
2.56361067
3.25604681
2.17684398
1.27644149
1.97099218
2.97300398
-0.85712701
-0.65779770
-1.49907840
-1.72177953
-1.82267683
-2.82650748
-1.55131542
-2.61520818
-0.85672440
-2.45970798
-0.99590387
0.41401419
-0.96003075
-0.05045950
0.74265269
0.97852197
-0.17142017
-0.03038626
-0.22991353
-1.13211223
1.05479891
1.87306880
1.20444604
0.12772830
1.90966763
0.67403868

S-143



Table 35. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (R)-7 from 5 monomer with three THF

G

-1566.085972 Hartree
Gy, = -979574.4836 kcal / mol
AGyp, = 6.418902434 kcal / mol vs. 5 monomer with three THF

Atom X

NONONAOAITTNITIONOIITINNZNOLD

0.00000000

0.00000000
1.20354930
1.95048797
2.92025224
3.35380295
4.29455023
3.44025547
2.31157678
1.58085049
0.76543373
3.76903713
2.28354721

1.84204011
1.45802529
3.27858807
4.23768951

5.17627798

5.17183406
4.22118956
3.28390055

Y

0.00000000

0.00000000
0.00000000
-1.22185806
-1.82318067
-3.05228118
-2.87907259
-3.96266562
-3.24322928
-2.10017563
-1.93745865
-1.15131136
-2.16984310
-1.25020083
-2.87199919
-2.74778314
-1.92537619
-2.45486559
-3.82073097
-4.64949161
-4.11533998

Z

0.00000000
2.19833890
2.49321960
2.23807992
3.15707186
2.33088104
1.79788897
2.92629976
1.35432413
1.25019742
0.35788765
3.31401612
4.52382687
4.92644165
4.35559349
5.50678799
6.11735908
7.00236303
7.29536545
6.69929437
5.81242520

wn

IZTIZTIONONNNOIIININI T IIT

—_
S
N

Atom X

2.53810572
4.20399388
5.90072955
5.90787849
4.24187105
1.94831622
2.96551642
1.18408254
0.28995007
0.85036139
1.80076917
-1.96274204
-2.88685299
-3.78615035
-2.87540149
-2.12756115
-1.12859521
-2.71291562
-2.16537349
-3.42866560
-4.12169299

Y

-4.76645494
-5.71216760
-4.23350477
-1.80003956
-0.85801470
1.15685573
0.98722797
2.23481650
2.53095615
1.89014244
3.12462079
0.63110139
-0.28317419
0.57277826
1.76678240
1.95913363
2.38814904
2.56229233
1.49770532
2.66047719
0.02684406

Z

5.36128284
6.92638182
7.98744913
746841953
5.90517831
2.85220079
3.20357548
3.59747890
3.04106149
4.58690788
3.75495721
0.04812905
0.68170167
1.58310764
1.91214264
0.59428106
0.69834102
-0.11561503
2.69960756
2.21862505
2.47021921
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-4.67534624
-3.43825740
-2.30396222
-0.07035577
0.02257864
0.96329255
1.62745699
0.52168188
0.86446839
-0.23354056
2.50199704
1.94312848
1.68727015
0.38975199
-0.98102250
0.41680766
1.18766196
2.23069327
2.48013659
3.01228005
4.29261636
4.08343298
3.54387369
4.29906677
3.36273015
3.36100175
5.02349626
5.09810622
4.63018300
3.19794535
2.23495306
3.21503745
1.54590896

0.90865438
-0.81577488
-1.00529076
-0.34862271
0.86120797
0.54664885

-0.77901112
-1.43290481
-2.16319970
-1.90116598
-0.59135875
-1.38825038

1.34799757
0.40956784

1.15080936

1.63581979
1.49012029
1.79398688
3.29697734
3.90706431
3.19947476
1.68233060
1.07960647

1.20665858
0.00771982
1.47593216
1.18885382
3.39364219
3.61661753
4.98091163
3.81045977
3.46483000
3.78696355

1.03555759
-0.10050351
1.26404207
-2.05677666
-2.84321581
-4.02739666
-3.61141505
-2.78555114
-2.05172027
-3.43672592
-2.97807310
-4.46446400
-4.20328347
-4.95131701
-3.17668603
-2.18033019
0.19234099
0.88078581
1.09408512
-0.21942735
-0.68835417
-0.81204945
0.50217233
1.28974567
0.37579432
-1.61269091
-1.09333872
0.03666777
-1.64647253
-0.08437112
-0.98841586
1.89250966
1.38342040
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Table 36. Geometric coordinates and thermally corrected MP2 energies for the
transition state leading to (S)-7 from 5 monomer with three THF

G =-1566.08112 Hartree
Gyp, = -979571.1681 kcal / mol
AGyp, = 9.734378081 kcal / mol vs. 5 monomer with three THF

Atom X

NITANOITNATITITNITNONZNOL

0.00000000
0.00000000
1.00575259
2.31037179
2.65199174
2.02705647
3.52053524
4.11122931
4.24945912
3.53787490
4.86846336
4.90927199
3.22163561

2.25516665
2.30663852
2.40803545
0.94219342
4.46721811

5.07211935
4.14501541
5.29594535

Y

0.00000000
0.00000000
0.00000000
0.18354881
-0.12078741
-1.04110522
0.77247802
1.44029422
0.17301714
-0.18355573
-0.68661431
0.90594080
-0.12558846
0.03652722
1.04515947
-0.69792953
-0.15447101
0.77040291
0.63038703
1.81825784
0.45475783

Z

0.00000000
2.06946300
2.76030870
2.35785722
0.95609848
0.41554487
0.26935529
0.89137809
-0.92147285
-1.67250752
-0.62896542
-1.39436022
3.47653310
4.66311096
5.08958057
5.45447390
4.10789619
3.57982444
2.67823313
3.59169684
4.80984059

wn

Atom

TITZTTIONNNOIITIITIONONNNN

—_
S
(@)

X

5.29427834
6.04340586
6.80731831
6.82144580
6.07381456
6.10229908
7.42074268
7.39286366
6.03252330
4.71093395
3.54401695
-0.40852530
-0.21726757
0.48552880
1.23974928
0.24536849
0.70936303
-0.51336495
2.15277115
1.49792108
1.14333462

Y

1.30668095
1.00149039
-0.16505170
-1.02117829
-0.71168717
-1.37773607
-1.92757005
-0.40309070

1.67856227

2.22443816
-1.17443405
-1.66836743
-3.00266412
-3.79973121
-2.69879729
-1.54086979
-0.55196165
-1.61587969
-2.42549945
-2.98026046
-4.57578448

Z

5.92216250
7.06047788
7.10363428
6.00011926
4.86430987
4.00437538
6.02113012
7.98743595
7.91052117
5.89220974
3.39499237
-1.14210967
-0.61964150
-1.72618046
-2.48821714
-2.42640886
-2.45965837
-3.21882883
-1.95085639
-3.51419892
-1.32263163



IITITTZTIITIITTONNNNAOCOTIITITIIITTITNNNNOIITT

-0.24877957
-1.19718029
0.40314737
-1.96014626
-2.26967097
-2.69861711
-3.28086971
-2.96156164
-2.54881199
-3.84960237
-2.79719325
-4.35835212
-1.82719519
-3.42211329
-3.08995763
-1.37167634
1.05324844
2.08223259
1.89024688
1.12428305
1.82735459
2.06667204
2.85317367
2.97947191
3.85018851
1.10292861
2.60823801
1.23773811
2.79432585
0.11165524
1.01214010
2.86234625
1.33721006

-4.28504186
-3.41253449
-2.92649335
0.67057913
2.02139715
2.68497575
1.50639749
0.25864850
-0.57291426
-0.08760560
1.44149924
1.60758613
3.11221482
3.49037413
2.02806800
2.44134403
1.34702807
2.03811031
3.01650517
4.26945456
4.95078870
3.96083078
2.72353946
2.01808206
3.04166705
3.62836046
4.45093189
5.80827986
5.35498670
3.97373231
4.97341535
3.33008331
2.52215749

-2.38087410
-0.35069360
0.27870888
-0.12669750
-0.48126823
0.83645676
1.66472067
0.81120067
1.38457256
0.26172506
2.64269810
1.82930341
1.34125187
0.67524356
-1.21662676
-0.93661009
-0.81125117
-0.45433243
0.72578193
0.25303674
-0.92949607
-2.07824474
-1.59943015
-2.42543341
-1.26592869
-2.48569236
-2.89831585
-1.28031983
-0.59225612
-0.04900699
1.08883782
1.12982878
1.52926679
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Part 8: 5 IRC Computations

Geometries are optimized at the B3LYP level of theory using the 6-31G(d) basis
set. Energies are defined as follows: G is the sum of electronic and thermal free
energies calculated at the B3LYP level of theory (T = 195 K). Gy, is derived from
an MP2 SP calculation corresponding to the DFT-optimized geometry and
includes a thermal correction from the DFT calculation.

Table 37. Geometric coordinates and thermally corrected MP2 energies for IRC

derived reactants leading to (R,S)-6 from 5 monomer with three THF

G=-

Gup, = -931174.079 kcal / mol

1488.708185 Hartree

AGyp, = -2.729626092 kcal /mol Li vs. 5 monomer with three THF
AGyp, = 3.802059799 kcal /mol Li vs. 5 monomer (R,S)-6 transition state

Atom X

NONNTITINITONOTINNZNOLC

0.00000000
0.00000000
1.11965626
2.02793843
2.70707254
3.45983553
4.48626919
3.47681020
2.72788360
1.97963185
1.39955032
3.41411216
1.70746433
1.08461540
1.04633240
2.39276726
3.01553321
3.67584937
3.72431046

Y

0.00000000

0.00000000
0.00000000

-1.12522156
-1.94795170
-2.93044676
-2.60188723
-3.95429622
-2.91255980
-1.77171667
-1.44676067
-1.34430218
-2.62063874
-1.82426557
-3.27757909
-3.39653988
-2.72285291
-3.42651231
-4.82224654

Z Atom

0.00000000
1.94046660
2.54616987
2.21269764
3.21932031
2.30345226
2.10389502
2.68131314
1.06344721
1.01727398
-0.01415889
3.79511413
4.18975503
4.61223667
3.61153517
5.29246188
6.35454510
7.36120722
7.32615499

S-148

@)

TONONNOI I TN IN I T T ITITO

X

3.10546634
2.44652435
1.95575344
3.13032250
4.23564122
4.14764020
2.97125339
1.61310163
2.60852731
0.77581201
-0.14801327
0.49155241
1.29864221
-2.09160435
-2.79882247
-3.80136196
-3.18568013
-2.59297113
-1.75640429

Y

-5.50577838
-4.79680075
-5.33791637
-6.59194527
-5.37153733
-2.88559838
-1.63637878
0.90129786
0.74837980
2.01086755
2.11786096
1.83383609
2.97917064
-0.02932085
-0.73068698
0.27273529
1.62804820
1.31853024
1.96217419

Z

6.27929520
5.27240585
4.46600952
6.24640118
8.11210525
8.17752994
6.39617534
3.45289671
3.86189622
4.02129066
3.44475206
5.07111722
4.00659070
-0.11031578
0.94611718
1.53850954
1.15500125
-0.21712196
-0.49941282



ITIZITITITIIZITOOONNO0OITI I I INI I ININNOIN I T T I I T

-3.35860681
-2.38274477
-3.91503543
-3.91840003
-4.78932811
-3.28698579
-2.04880253
0.94960517
2.00280123
2.29589684
1.50376352
2.17655163
2.30338396
2.94759068
1.19769447
3.65912103
4.47322460
3.83486474
3.71824970
2.82040620
-0.03395421
1.24278942
1.52491792
0.15508747
-0.81422410
-1.66732292
-1.17965129
0.17606987
-0.12557707
2.27828862
1.88525259
1.19238373
1.96577640

1.36245961
1.89022328
2.44403322
0.14611286
0.15809038
-1.61088929
-1.04259060
1.84733917
2.15877624
3.56434729
3.79918389
4.56272624
5.58903825
4.37722730
4.48090907
3.63861859
3.42132175
4.63920235
2.91646085
1.41809469
0.03220315
0.06653460
-1.37550604
-2.08942181
-0.93369955
-1.18553961
-0.48620133
-2.77194712
-2.66050694
-1.85836974
-1.37861781
0.76761800
0.44115334

-1.00648191
1.85123974
1.12848168
2.61882083
1.07607709
0.51153568
1.67608343
0.03534704

0.57591087

1.07213089
1.79655547

-0.09721176

0.26476095

-0.85534372

-0.57814154

1.76720535
1.06356336
2.17635256
2.58835531
0.66065339

-2.18705180

-2.84094499
-3.32411744
-3.18047001

-2.90222574

-2.27153543

-3.84110148

-2.32654685

-4.07127386

-2.69835806

-4.35810275

-3.68771689

-2.11565395
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Table 38. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (R,S)-6 from 5 monomer with three THF

G

1488.706172 Hartree

Gyup, = -931180.4326 kcal / mol
AGyp, = -2.551572784 kcal /mol Li vs. 5 monomer with three THF
AGyp, = -9.083258675 kcal /mol Li vs. 5 monomer (R,S)-6 transition state

Atom X

TIZIZTITITONONNANITIINIONOIITINNZNOE

0.00000000
0.00000000
1.19140990
1.82686287
3.18419450
3.21158930
4.15028477
2.99527422
2.15851470
1.32197259
0.32182583
3.92443999
3.42174456
3.27767605
2.65474906
4.80775061
5.93581330
7.21618248
7.39094973
6.27734867
4.99672044
4.13278462
6.40223760
8.38793980
8.07718270
5.80994584

Y

Z Atom

0.00000000 0.00000000

0.00000000

0.00000000

-1.25777009
-1.67430876
-3.08893875
-3.32537538
-3.86196118
-3.09907552
-2.05152605
-1.87961886
-1.02865355
-1.67730572
-0.65968854
-2.30424935
-2.17391243
-1.37524007
-1.83542969
-3.10477982
-3.90679791
-3.44328267
-4.07021154
-4.89263286
-3.46274765
-1.20035397
-0.38018561

3.07164130
2.85139587
2.51834637
2.89648277
2.27842095
1.77665993
3.02397284
1.29629057
1.51195603
0.83960007
2.40766353
4.41830839
4.79999494
4.88793701
4.77934478
4.53796383
4.84371859
5.39988332
5.65001992
5.34113171
5.55084914
6.08995314
5.64157951
4.65325866
4.11608403

S-150

TZONITNOOIITITITITZITITTNNNAOTTIITNATN

X

2.05778743
3.01026645
1.34179093
0.50625545
0.94132552
2.02444899
-1.90118902
-2.78977987
-3.61069903
-2.66290515
-2.00936592
-0.99693707
-2.63413171
-1.90406608
-3.17975404
-3.88837058
-4.53197751
-3.40439140
-2.17468592
1.23119509
2.36073084
3.12016284
2.45859342
3.36410661
3.84978913
4.01841480

Y

1.22570675
1.04680905
2.42880033
2.73041041
2.19326375
3.27757857
0.52353298
-0.24173909
0.78572135
1.99498631
1.93568794
2.34643095
2.41537108
1.84861387
2.94294242
0.41681036
1.04071353
-0.88750216
-0.86411786
1.23836923
1.38355707
2.71742548
3.54098039
2.85875775
3.81451840
2.05552154

Z

2.76694081
3.28185620
3.38392549
2.74718691
4.37577081
3.48589612
0.25810530
1.10850178
1.89727718
1.94361452
0.56423734
0.52866437
-0.20256203
2.71816866
2.12463937
2.88932259
1.35922686
0.47189197
1.76560677
0.45892659
1.18693362
0.90586889
1.20816968
-0.60198852
-0.83693306
-0.97076093



ITZTTITITITIZTONNNOIIT I ITONDT

2.41651725
4.44372292
5.10281058
4.98576847
4.29963443
3.11630686
0.15475630
1.36543087
2.21162350
1.16934647
-0.17554648
-0.85555915
-0.68836260
1.36702738
1.17154309
2.92640935
2.78197345
1.11603842
1.80619535

2.80211771
2.83614936
1.98432231
3.74587559
2.87414190
0.57846741
-0.56183666
-0.17601407
-1.46061731
-2.60780797
-1.86986327
-2.32404325
-1.77809700
-3.21097626
-3.27385133
-1.50041773
-1.50882709
0.19986156
0.62347572

-1.14216045
1.67622905
1.45524208
1.39004975
2.76249180
0.97873233
-1.93304428

-2.60266281

-2.68194432

-2.55722436

-2.41496683
-1.69202688
-3.38425824
-1.66756787
-3.42579161
-1.85451159
-3.61483458

-3.60636497

-2.00624698
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Table 39. Geometric coordinates and thermally corrected MP2 energies for IRC

derived reactants leading to (S,R)-6 from 5 monomer with three THF

G

Gy, = -931174.003 kcal / mol

-1488.710578 Hartree

AG,p, = 3.877975016 kcal /mol Li vs. 5 monomer with three THF
AGyp, = -5.700287545 kcal /mol Li vs. 5 monomer (S,R)-6 transition state

Atom X

TIZIZTITITONONNOITINONOITIITINNZNON

0.00000000
0.00000000
0.94572960
1.50520793
0.70023544
1.45982641
2.22140312
0.81584968
2.12198638
2.17438431
2.75760191
0.60604076
0.22727756
1.61831907
-0.28321517
0.26025179
-0.56360206
-1.95067505
-2.50679493
-1.67995377
-2.12093123
-3.58652157
-2.59390723
-0.12030592
1.34067003

Y

0.00000000

0.00000000
0.00000000

-1.33684513
-2.27654550
-3.58437888
-3.77496927
-4.46077848
-3.36651193
-2.01407606
-1.56523132
-1.88821777
-0.86062576
-1.87087659
-2.82314655
-3.80777582
-4.68588558
-4.59344738
-3.61505822
-2.73941508
-1.97369061
-3.52981552
-5.27389669
-5.43890706
-3.88109763

Z Atom

0.00000000
-1.82773040
-2.71141391
-3.01778527
-3.80748597
-3.53548307
-4.30222099
-3.44382534
-2.27652905
-2.03751283
-1.06520238
-5.29059001
-5.33777573
-5.71274346
-6.08309581
-6.91908472
-7.62639791
-7.50784293
-6.68038547
-5.97704133
-5.34218575
-6.58731325
-8.05949986
-8.27304386
-7.02432780

S-152

NINOAOITIITIITITIINONNNOITIININT

X

-0.31423857
1.46386462
2.25987159
0.98173510
0.19311371
0.56907349
1.78579582

-1.74225097

-2.39931790

-2.12934700

-1.68479620

-1.88614080

-1.14384610

-2.89290215

-0.62904282

-2.26389114

-1.33694625

-3.02416689

-3.47557719

-1.97163364
1.40620074
2.52044705
3.56346217
3.12178337
4.77984852

Y

Z

-2.32516828 -3.38313541

1.02751223
0.80386101
2.44533988
2.52064292
2.82132402
3.14314978
0.87289286
1.64765015
3.12399652
3.07897910
1.60824489
1.22526367
1.43572048
3.34760072
3.75473827
3.53958103
3.73653191
1.42259515
1.32486836
1.20244407
1.29023230
2.28063668
2.88806953
1.50615873

-3.43098980
-4.13481910
-3.31870984
-2.56298907
-4.26775767
-3.03746158
0.51765191
-0.50424303
-0.14383204
1.34507851
1.73967238
2.44304460
2.15026286
1.43913702
1.98198199
-0.77250571
-0.29145185
-0.47995608
-1.45421085
0.79530299
0.28978964
0.74122796
1.54028591
1.28878876



I LI I I IONNNOI LTI IO IS

5.56507988
5.19800954
4.50977556
3.95990589
4.34664894
4.74304993
3.10628835
2.80160594
-0.14538950
0.93224129
0.51110932
-0.92616591
-1.34934964
-2.09460907
-1.71036093
-0.91404703
-1.59898050
1.18323839
0.52853396
1.06238397
1.83304521

2.20748995
0.83815952
0.89969965
3.18085067
2.58474764
3.88313587
3.76020207
0.60811995
-1.61914757
-2.53301749
-3.91201572
-3.68037292
-2.39742304
-1.79722311
-2.60610802
-3.50946438
-4.51882322
-4.23315795
-4.67399725
-2.56577044
-2.13729638

1.59203294
0.52683803
2.16005668
-0.44510236
-1.27977273
-0.13847465
-0.81269580
-0.53023827
1.18380807
1.49234359
0.92726647
0.39965987
1.11534293
0.59034205
2.13482576
-0.68175361
0.60530831
0.12831749
1.71327044
2.58246214
1.02350167
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Table 40. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,R)-6 from 5 monomer with three THF

THF, THF )
/Ll - Me
o)

G

1488.701899 Hartree
Gup, = -931176.7029 kcal / mol
AG,p, = 1.178118224 kcal /mol Li vs. 5 monomer with three THF
AG,p, = -8.400144337 kcal /mol Li vs. 5 monomer (S,R)-6 transition state

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 H 3.00561674 0.99532081 -3.26707343
O  0.00000000 0.00000000 -3.28022010 C  1.37592035 2.43577348 -3.40576019
C 1.16475918 0.00000000 -2.95165513 H  0.51981917 2.73521444 -2.79544128
N 1.78861946 -1.29586321 -2.60654334 H  1.01562258 2.23999890 -4.42149864
C 245612189 -2.11698047 -3.63570719 H  2.07953999 3.27225588 -3.44936273
C 259310576 -3.44111563 -2.86397239 O -1.91155639 0.48942006 -0.29578276
H 3.56126484 -3.51285469 -2.35529873 C -2.78635017 -0.28241741 -1.15180453
H 244286261 -4.32477673 -3.48462501 C -3.63746143 0.73697873 -1.91722764
O 1.55771032 -3.39936720 -1.86577506 C -2.71143960 1.96321651 -1.96277182
C  1.14490290 -2.11600796 -1.70727302 C -2.04224632 1.90314411 -0.59066844
O  0.33946806 -1.80730337 -0.84598911 H -1.03520552 2.32723099 -0.56222279
C 3.79618245 -1.56147888 -4.14610845 H -2.66722620 2.36685951 0.18558504
H 3.61355923 -0.60909924 -4.65627498 H -1.95970354 1.83908053 -2.74884345
H 443649209 -1.34512026 -3.28334338 H -3.24658776 2.90358668 -2.12941825
C  4.48390118 -2.52475891 -5.09438781 H -3.92377194 0.37370328 -2.90897446
C  5.59021188 -3.27842991 -4.68095005 H -4.55456261 0.96978206 -1.36230638
C  6.20497553 -4.18362242 -5.54841330 H -3.37933863 -0.95533389 -0.52282408
C  5.72022923 -4.34894292 -6.84608292 H -2.16357090 -0.87964308 -1.82592693
C  4.62096511 -3.60022103 -7.27253583 O  1.14837431 1.28787995 -0.51233998
C 4.01064756 -2.69577229 -6.40397250 C  2.30937069 1.33449848 -1.20247342
H 3.16269367 -2.10797054 -6.74965330 C  3.15916165 2.60941344 -0.90446950
H 424222669 -3.71573402 -8.28456112 H  2.56090261 3.47996154 -1.20718601
H 6.19893209 -5.05086824 -7.52333097 C  3.38926289 2.72080665 0.60834649
H 7.06550658 -4.75467657 -5.21022806 H  3.94320647 3.63442746 0.85934635
H 5.98239883 -3.14631024 -3.67498838 H  3.97347412 1.86649934 0.98014032
H 1.77246729 -2.24745560 -4.48796372 H  2.43105072 2.73402141 1.13265986
C 2.03825479 1.20152310 -2.79246959 C  4.49927472 2.64097061 -1.65428517

S-154



TZTITITZTZTONONOTI T IT

5.08488616
5.10720172
4.37476104
2.98742328
0.12894207
1.35124309
2.21557393
1.17536885
-0.18076184
-0.83879402
-0.71312602
1.35165380
1.20376664
2.81222499
2.90435952
1.13007901
1.76045117

1.73416394
3.49812786
2.71604132
0.47128202
-0.57018372
-0.21579931
-1.48294423
-2.63632794
-1.90891153
-2.33935386
-1.87248584
-3.29149082
-3.25185832
-1.47168592
-1.56148592
0.05924169
0.64469480

-1.44721460
-1.33919650
-2.74106949
-0.98178298
1.94125894
2.60558810
2.53099894
2.48975583
2.35435767
1.59773227
3.31595200
1.63285213
3.39446785
1.61378289
3.37790058
3.64834966
2.07548830

S-155



Table 41. Geometric coordinates and thermally corrected MP2 energies for IRC

derived reactants leading to (R,R)-6 from 5 monomer with three THF

THF THF

G

Li

1488.706809 Hartree
Gup, = -931173.8147 kcal / mol
AG,p, = 4.066321104 kcal / mol Li vs. 5 monomer with three THF
AG,p, = -3.335285556 kcal /mol Li vs. 5 monomer (R,R)-6 transition state

Atom X

ADIITTTITONONNNNITINTITONOTIINNZNOLN

0.00000000
0.00000000
1.10541915
2.01401928
2.62400349
3.39647542
4.43742126
3.37484610
2.72050417
1.99960647
1.46662583
3.31504056
1.56195701
0.93647840
0.91680463
2.17347450
2.74637170
3.34163790
3.37362923
2.80326498
2.20943107
1.75633004
2.81541635
3.83431097
3.77544283
2.71432888
1.57566423

Y

0.00000000
0.00000000
0.00000000
-1.13423316
-1.99214830
-2.97434680
-2.66471201
-4.00499943
-2.91793708
-1.75925713
-1.40364226
-1.41675948
-2.65984521
-1.85704092
-3.29058959
-3.47124164
-2.83127766
-3.56741875
-4.96252254
-5.61274774
-4.87132639
-5.38665365
-6.69814426
-5.53719724
-3.05226128
-1.74550958
0.89042673

Z Atom

0.00000000
1.93822720
2.57427812
2.26177287
3.28218749
2.38267567
2.23487781
2.74130994
1.11160659
1.05700708
0.00835504
3.90461739
4.18819290
4.59420356
3.56444773
5.30849674
6.41842969
7.44229323
7.37663335
6.28208456
5.25825086
4.41378010
6.22487888
8.17565079
8.29550752
6.48308670
3.49950275

S-156

H

AIIZTININANOITI T T IITITIINNNNOIITIITO

X

2.55424912
0.74299448
-0.13510869
0.38190679
1.30385802
-2.11347432
-2.64725059
-3.76441236
-3.26678878
-2.64606277
-1.82335884
-3.39710426
-2.48873004
-4.06257574
-3.90223140
-4.71858342
-2.99625452
-1.83536301
0.78939080
1.81816572
3.21252573
3.15614623
3.59319578
3.61059401
4.59359403
2.88308085
4.23029472

Y

0.72424636
2.02720952
2.17569186
1.85437311
2.97272269
-0.08924079
-1.13964546
-0.49264110
0.95550744
1.19247640
1.91139682
1.51258894
1.02180176
1.67080626
-0.98540735
-0.52940019
-1.95167096
-1.49671709
1.93355542
2.44153912
1.97069449
0.88645757
2.63332116
3.72703989
2.30877328
2.36432627
2.30324555

Z

3.94280329
4.02378575
3.38800096
5.05088350
4.05021105
-0.00794979
0.83658460
1.66001407
1.78279486
0.40677670
0.41562816
-0.32958336
2.54869652
2.01412512
2.62733173
1.11956403
0.18923673
1.47727812
0.09607463
0.51158984
0.15034001
0.00035136
-1.19402371
-1.10686018
-1.50187531
-1.98219779
1.24764014



TZTITITZTZTONONOTI T IT

3.95495127
5.23143032
4.28411608
1.76243824
-0.03152973
1.17329247
0.96416926
-0.58137825
-1.09397417
-1.98013260
-1.28211158
-0.89043958
-0.97120776
1.42321356
1.40998349
1.31638557
1.99858408

1.82179008
1.96523206
3.38595233
3.36788421
-0.03191927
-0.36540902
-1.80039263
-1.96457790
-0.58577063
-0.60858461
0.06803776
-2.73897076
-2.23961987
-2.51972150
-1.93578531
0.34574836
-0.27327911

2.19036638
0.95751822
1.42041965
1.12004543
-2.18215582
-2.88227669
-3.40594612
-3.41998003
-2.96763622
-2.33399818
-3.83428424
-2.71130512
-4.40521622
-2.72379689
-4.39647660
-3.71121919
-2.17679919

S-157



Table 42. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (R,R)-6 from 5 monomer with three THF

G

1488.704554 Hartree
Gup, = -931179.4901 kcal / mol
AG,p, = -1.609076654 kcal /mol Li vs. 5 monomer with three THF
AGyp, =-9.010683315 kcal /mol Li vs. 5 monomer (R,R)-6 transition state

Atom X

IOZTTITIITIONNOONITIINITIONOITINNZNOD

0.00000000
0.00000000
1.18272987
1.80125526
3.21234587
3.21832834
4.11589544
3.07938743
2.08759031
1.23562516
0.17526016
3.85693065
3.64179977
3.53021716
2.95070007
5.07026452
6.14715613
7.46264833
7.72493160
6.66360485
5.34764687
4.52614388
6.85743646
8.74981853
8.28346746
5.95405150
2.05095605
3.10895166

Y

0.00000000
0.00000000
0.00000000
-1.23921260
-1.60147435
-3.00695725
-3.21968568
-3.79082845
-3.02354900
-2.01735637
-1.86859247
-0.92600049
-1.60744362
-0.59620810
-2.25191257
-2.08241537
-1.25603011
-1.69848620
-2.97735557
-3.80680126
-3.36088231
-4.00970187
-4.80018618
-3.32129801
-1.04233919
-0.25391861
1.24501997
0.96658544

Z Atom

0.00000000
3.12084270
2.85120697
2.45640965
2.65631032
2.02571448
1.44480595
2.77870585
1.13678174
1.46563836
0.88882551
2.08002652
4.13533347
4.54290526
4.69116064
4.31538678
3.96040173
4.09606082
4.59285027
4.95563657
4.81694405
5.11291329
5.35140216
4.70186455
3.81915436
3.58314065
2.88555071
2.94641365

S-158

@)

IO T IONOINAOINI I I T I I ITIITINONNO T T I

X

1.66745213
0.59300832
1.90056244
2.19666935
-1.89612145
-2.75481284
-3.52434883
-2.57806232
-2.01303193
-1.01736474
-2.69220022
-1.77297180
-3.08273931
-3.73584108
-4.47902150
-3.40759855
-2.11232771
1.40617596
1.79901399
3.05213312
3.79999413
2.69901029
1.99886637
3.59123207
2.22227025
3.67975185
4.07429976
4.51515848

Y

2.11891971
2.32194606
1.62702118
3.07370067
0.54468016
-0.15409594
0.93330318
2.14020609
1.97278317
2.40310421
2.38188163
2.04873256
3.10124727
0.63951012
1.15258452
-0.82683612
-0.74216294
0.96361477
1.91295682
2.68481818
1.90713828
3.39265523
4.22034661
3.81662009
2.69480573
3.68830552
3.20940414
4.21715824

Z

4.08741039
4.07484048
5.04075697
4.06479412
0.21383455
1.15464733
1.91565362
1.81423187
0.40555891
0.26833572
-0.35608509
2.54995294
1.95505790
2.94797934
1.42201968
0.58815445
1.81473619
0.55329947
1.45702201
0.94022135
0.71589200
-0.37588104
-0.19317941
-0.85415274
-1.06790768
1.91962298
2.82314595
1.44344002



IITIITIITIIONNNNOIT

2.95248020
1.00827652
0.25954274
1.62775329
2.13763215
0.84252152
-0.28302822
-1.18338834
-0.56029212
0.75441878
0.81013059
2.73414122
2.76599910
1.65096023
2.13819607

4.44921661
2.68052636
-0.47478045
-0.38006868
-1.83473251
-2.69340215
-1.64864713
-1.92450189
-1.41578895
-3.28253985
-3.37750392
-2.08689667
-1.98768479
0.10444235
0.24479374

2.23244083

1.64603295

-1.93088976
-2.36939241
-2.44788168
-2.48442768
-2.54684760
-1.99348085
-3.58637229
-1.56862035
-3.33822542
-1.56669169
-3.33102005
-3.35655883
-1.63461603

S-159



Table 43. Geometric coordinates and thermally corrected MP2 energies for IRC

derived reactants leading to (S,5)-6 from 5 monomer with three THF

THF, THF

G

1488.707506 Hartree
Gup, = -931173.1143 kcal / mol
AG,p, = 4.766672814 kcal / mol Li vs. 5 monomer with three THF
AGyp, = -4.790804939 kcal /mol Li vs. 5 monomer (S,5)-6 transition state

Atom X

TOOONOOITITINOITITNNAITITIITINITNONZNAON

0.00000000
0.00000000
1.16825151
2.16909691
2.03061901
1.66717839
2.33658380
2.59579231
2.34435310
2.01101877
3.34551615
1.68150346
3.46443954
3.01177315
3.05848347
3.56533125
1.63440933
4.51075622
4.64082201
4.10894430
5.83370921
6.22462744
7.43347428
8.27382371
7.89903100
6.69189185
6.41321489

Y

0.00000000
0.00000000
0.00000000
-0.84612132
-1.54956058
-0.79680308
-2.87460679
-3.33393548
-3.72628337
-3.14064250
-4.12163476
-4.60072419
-0.27764226
0.63801627
0.12231303
1.57595190
0.93678020
-1.32475622
-2.00707178
-1.91855967
-0.69712441
-0.59660575
0.00656502
0.52230801
0.42591813
-0.17910422
-0.25996708

Z Atom

0.00000000
-2.50027400
-2.86199160
-2.48620158
-1.18403321
-0.20217354
-1.19677915
-2.14605969
0.04152697
0.90404452
0.27431510
-0.04585305
-2.89243690
-4.04065957
-5.00800127
-4.10481154
-3.74700831
-3.30032661
-2.45327530
-4.13051132
-3.68878305
-5.03065269
-5.38453379
-4.39758116
-3.05541394
-2.70662666
-1.65807677

S-160

TITIOINITNOITITZITZTITNNNNOI T T T T

X

8.55080771
9.21600903
7.71882556
5.57993544
3.86718186
0.21315426
1.23574750
0.49652644
-0.97986471
-0.91961431
-1.79087232
-0.76777237
-1.61511829
-1.38827396
0.57654384
0.91718064
1.74115105
1.93766848
-1.59930379
-2.15793651
-2.77924606
-2.09938510
-1.53821929
-3.53473108
-4.12381420
-3.50669255
-4.06203552

Y

0.81697420
0.99018867
0.06921811
-1.00437385
0.32330888
0.40455097
-0.28216443
-1.35903837
-0.87278139
0.48872333
0.71517512
1.30838688
-1.55872260
-0.78748837
-2.33753854
-1.45084264
0.43959803
-0.67107775
-1.29526677
-2.20267372
-2.91813404
-2.47549139
-1.66186737
-2.53659442
-3.32256193
-2.76162976
-1.58468149

Z

-2.27832127
-4.67033737
-6.43157101
-5.80641911
-2.06232570
2.06367028
2.80524353
3.62687105
3.64435523
2.93258680
2.31546197
3.65303721
3.07791864
4.65636346
3.14464468
4.63330175
3.46542263
2.06812003
0.21704712
-0.37653910
0.20692561
-1.85482080
-2.32220605
-2.41179800
-1.92170798
-3.48318391
-2.28181649



TLZITITTITZTONONNOTIITTO

-1.34595005
-0.29607187
-1.37900222
-1.80351408
-0.78102546
-1.58836065
-0.70739820
0.52633518
0.08560507
0.88911139
-0.47695805
1.38539900
0.81044788
-0.40713640
-1.24560577
-2.48001076
-1.88635101

-3.80410778
-3.70816977
-4.06731135
-4.62938548
1.90275411
2.34877006
3.31913254
3.56314520
2.99694216
2.59663710
3.74337514
3.00089486
4.61826814
2.86864501
4.24792575
2.85470999
1.46160791

-2.07894821
-1.78298646
-3.14217322
-1.51757875
-0.20796325
-1.31359678
-2.13398654
-1.22653865
0.12660166
0.74633472
0.70974642
-1.60426594
-1.16271244
-3.08216975
-2.34944676
-0.91579891
-1.87064723

S-161



Table 44. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (S,5)-6 from 5 monomer with three THF

THF THF

G=-

L1\

1488.697621 Hartree

Gy, = -931174.44 kcal / mol
AG,p, = 3.440967193 kcal / mol Li vs. 5 monomer with three THF
AGyp, = -6.11651056 kcal /mol Li vs. 5 monomer (S,5)-6 transition state

Atom X

TOOONONITITINOTIITINATTIINITNONZNAON

0.00000000
0.00000000
0.95232866
2.26239126
2.54651683
1.91110732
3.60648069
4.45153710
4.06797328
3.25520858
4.37260799
4.91624551
2.99215130
2.12040103
2.49115083
2.01733356
0.82480510
4.47065593
5.01587395
4.54031701
5.09978119
5.36765377
5.92477612
6.22231008
5.96463006
5.41011539
5.22543437

Y

0.00000000
0.00000000
0.00000000
0.34320297
1.27801325
2.30560544
0.84959690
0.43715575
2.03234047
2.35117345
2.89430427
1.73030266
0.48053229
-0.41467945
-1.44596139
-0.04346656
-0.40918418
0.05970848
0.73170040
-0.94702489
0.09863439
-1.08228277
-1.04198067
0.18400407
1.36857884
1.32442935
2.25220804

Z Atom

0.00000000
-2.02475640
-2.78494820
-2.52284753
-1.41133135
-1.36130431
-0.44224426
-1.00380887
0.41324504
1.07234805
-0.19137934
1.03617774
-3.80220638
-4.69690720
-4.71929849
-5.71681997
-4.07304077
-3.76832541
-3.09646518
-3.34169229
-5.14795819
-5.85269758
-7.13249917
-7.72816278
-7.03448621
-5.75560891
-5.21794637

S-162

TZIIOINIZINOIITZITITITNNNNOI T T T T

X

6.20164762
6.65811512
6.13014066
5.15014556
2.92368558
-1.01277107
-1.37130491
-1.10601274
0.05752304
-0.31354821
0.54677570
-0.99754572
0.99724151
0.16393768
-0.86038445
-1.98374828
-2.42031676
-0.74258526
1.63677677
2.95896589
3.53586728
3.29457610
2.87778721
2.59924286
3.00780460
2.74964601
1.52876857

Y

2.32780443
0.21714067
-1.96951687
-2.04279757
1.52600488
1.63276559
2.67702543
3.99972445
3.62461856
2.20380351
1.55908345
2.20094816
3.61232526
4.30144507
4.80819904
4.30559559
2.53726021
2.57111317
-0.07850151
-0.30393087
-0.20566721
-1.74065589
-1.83971061
-2.77061669
-2.72663013
-3.79200282
-2.56459638

Z

-7.48693840
-8.72290424
-7.66023630
-5.39062523
-4.13872275
0.65204632
-0.28571870
0.43818089
1.36934823
1.79256165
1.99011578
2.65248283
0.80833437
2.22315553
-0.25720973
1.02095897
-0.56878081
-1.17555450
0.66346058
0.48916712
1.44198976
-0.02714027
-1.04110422
0.87484990
1.89403507
0.50105896
0.94082204



TLZITITTITZTONONNOTIITTO

4.80204685

5.34229230

4.98767051

5.26345658
-1.40055039
-1.38171067
-2.50200009
-3.46726812
-2.78597915
-2.83284001
-3.19046416
-3.55908682
-4.47281296
-2.09258152
-2.98930682
-1.57358020
-0.38204971

-2.03709372
-1.41344309
-3.08293402
-1.87281489
-1.45353733
-2.62110412
-2.40080274
-1.41009008
-1.14077778
-0.10441022
-1.79689562
-0.48533493
-1.82180801
-1.94983325
-3.34162141
-3.50888580
-2.69969144

-0.07911118
-0.80180434
-0.35463840
0.90399082
0.31800574
-0.51444581
-1.54679039
-0.83603086
0.52005309
0.85658275
1.30540938
-1.41297486
-0.70446761
-2.45372246
-1.82089293
0.10671187
-0.94513671

S-163



Table 45. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,S)-6 from 5 dimer with three THF

THF-Li Li—-O

G

Bn

'y
Me Ny
O O

o O

-2280.378242 Hartree

Gup, = -1426410.726 kcal / mol
AGyp, =2.007089482 kcal /mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, =-5.751794463 kcal /mol vs. 5 dimer transition state leading to (R,S)-6

Atom X

Li 0.00000000

@)

0.00000000

Li 1.86056166

NONITITZNITONOTITNNZNO

2.19047654
3.01252308
4.06244493
5.40444243
5.96114166
5.81220940
7.01464730
5.18415735
4.01793620
3.12624999
5.33970857
6.21151382
5.58721184
6.35753584
7.54390838
7.60219015
8.82033732

C 10.00719034

C
C

9.96517897
8.74269531

Y

0.00000000
0.00000000
0.00000000
-0.23176880
-1.03021680
-1.62079737
-1.97255328
-2.70755592
-3.79145221
-2.49890424
-2.20616290
-1.68940730
-1.35911111
-2.65540069
-0.71842198
-0.15466410
-0.09151637
-1.05933469
-1.54370627
-1.89373301
-1.76398773
-1.27843367
-0.93007904

Z

0.00000000
1.96313560
1.96440864
0.14317016
-0.45146984
0.40509651
-0.07995664
1.14877558
1.08461346
1.34270426
2.25145036
1.76369254
2.54162033
-0.92964483
-0.49110853
-1.19283240
0.39759978
-1.12025595
-2.43617461
-3.01748898
-2.29205167
-0.98496959
-0.40617877

wn

Atom

H

ILITZITZITZONNNOIITNINIIIT

—_
(@)
S

X

8.72014195
10.88362927
10.95722290

8.84433406

6.68323972
3.04816421

3.76943231
2.13862863

1.65572467

2.69529470

1.33550127
2.53715619
2.05379538
3.14594768
4.44214937
3.94482999
4.39689943
4.09591334
491716921
5.17212677
2.93357067
3.20945480

1.91785057

Y

-0.54059104
-1.16599348
-2.03399772

-2.26237340

-1.63567816

-1.37759953

-2.11498084

-0.77721445
0.12555629

-0.50780507

-1.46230218
1.65853205
1.85280358
1.26378230
1.39262096
1.93688065
1.45924316
3.02381337
0.41655866
2.07048442
0.21243062
1.79510997
2.93014210

Z

0.60966039
-0.41468817
-2.74521698
-4.03971546
-3.01152596
-1.76889049
-2.10635044
-2.80345061
-2.41979347
-3.71264653
-3.11592161
2.92270441
4.26257551
5.16996608
4.32211050
2.96705800
2.09498533
2.89158711
4.19823023
4.77543547
5.38059166
6.12452403
4.44218279



H

TONTT I T ITONNOONONANITOATONOTITINNZN

H

1.08606041
-1.00654432
-2.21438938
-3.03736795
-4.19912997
-5.04289512
-4.55613626
-3.65682602
-2.55792427
-2.03519325
-3.40215778
-2.26106357
-1.33827564
-1.97173291
-3.04953797
-3.62784729
-4.37664700
-4.56068720
-3.98774031
-3.23945336
-2.78678051
-4.11952113
-5.14171739
-4.81243726
-3.48013082
-1.07684743
0.05490960

0.36995348
-0.22978332

1.35268176
-0.09889331
0.61502345
1.43646079
1.78617148
1.09638521
2.81209545
1.62520091
0.80893829
0.36797227
0.84587304
2.66190786
2.28167594
3.29233066
3.46356354
4.69489099
5.41611811
4.91397469
3.68895138
2.97313792
2.02521464
3.29330190
5.47394715
6.37144581
5.09863798
-0.74802268
-1.51988128
-1.10592844
-2.56479539

4.33517318
2.77811148
2.35662294
3.24721895
2.30022129
2.41631352
2.40765889
0.97796475
1.05324774
0.04117483
4.09169619
3.78445346
4.23678197
2.93470584
4.79580528
4.45935605

5.39202713

6.68047665

7.03086370

6.09705624

6.38119715
8.03465886
7.40828287
5.11117122
3.45979254
3.96963243
4.58635671

5.55784378
4.78020527

IIZITITOIZIZI IO IONONOI T I I I T T IONONNNOIT

S-165

0.93404311
-2.02924068
0.23992893
1.10937684
0.18769420
-1.11836027
-0.76445370
-0.34451452
-1.59220561
-1.42926424
-1.94251420
0.64472279
-0.00729170
1.65206488
1.83170309
-0.27402224
0.28426704
0.11193971
-0.41361695
-0.76290212
-0.89081189
-0.29814946
-1.75427456
1.48190165
2.02913535
1.35369830
2.09978475
0.93390033

-1.54253556
-0.76659685
1.74579689
2.80451316
4.01780153
3.66490044
2.36007151
2.56152938
1.65655851
4.45216346
3.48588898
4.94525729
4.14138116
2.45210509
3.01824325
-1.85749787
-2.81308858
-4.24060134
-4.20775653
-4.98208054
-6.02853784
-4.97148865
-4.52476393
-4.91870589
-4.93896597
-5.95445162
-4.38950774
-2.66356209

3.93604345
4.49202958
-1.13200516
-0.70935534
-0.45246980
-1.21832182
-1.94858204
-2.94643391
-2.03136020
-1.91237125
-0.52178805
-0.81228352
0.61730728
0.16815166
-1.51142096
-0.82443682
-0.31217191
-0.77412866
-1.73548775
0.25866797
-0.04024561
1.25225839
0.34210310
-0.94250525
0.00837244
-1.27656316
-1.67476329
0.57162331



Table 46. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (R,S)-6 from 5 dimer with three THF

THF-Li. Li<g 'HF

G

Bn

!
[y

Me

-2280.370915 Hartree

Gyp, = -1426410.187 kcal / mol
AGyyp, = 2.546300776 kcal / mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, =-5.21258317 kcal/mol vs. 5 dimer transition state leading to (R,S)-6

Atom X

NONONITIITINITONOTTNNZNQOEOLD

0.00000000
0.00000000
1.81434575
2.91093690
3.29871924
3.64483486
4.40828346
4.10831484
3.23260201
4.95707343
3.80005236
3.39612430
2.89810454
3.99431932
5.91245542
6.00680682
6.30296235
6.71071730
6.59671022
7.30964080
8.15190901
8.27718694

Y

0.00000000
0.00000000
0.00000000
0.00694140
-0.96693513
-2.16106188
-3.29614818
-4.36125370
-4.96621200
-5.00975831
-3.60442030
-2.36540596
-1.59974706
-3.59110287
-2.96055048
-2.05513757
-2.71405029
-4.09200608
-4.38316305
-5.43890234
-6.22257440
-5.94141099

Z

0.00000000
2.01264840
2.41230253
0.80303784
0.15807046
0.84634573
0.29185562
1.35578283
1.10149677
1.57374301
2.54791354
2.19684505
3.00280611
-0.67256195
0.15977585
-0.45146930
1.15493188
-0.45317089
-1.82102602
-2.38800063
-1.59558956
-0.23510674

Atom

wn

IZIITZIONNONNO0OIIININIZIIITIO

Juy
(o))
(o))

X

7.56059455
7.67246811
8.93492058
8.70934308
7.21052907
5.94995030
3.27878923
4.08279836
3.34702432
2.44486996
4.21729501
3.42294280
2.33960876
1.56878212
2.43724200
3.83824442
3.71761800
4.32184237
3.94730080
4.03210698
4.64718251
2.04221752

Y

-4.88408228
-4.66342630
-6.54113761
-7.04375480
-5.64716160
-3.77444658
-1.01490310
-1.64791994
0.38744941
0.94552941
0.94489286
0.32566061
1.41449909
1.58303924
1.01430960
0.82672872
1.56689060
1.14984406
2.63787626
-0.23335553
1.22301955
0.06114375

Z

0.32987049
1.38945854
0.38832749
-2.03766332
-3.44987762
-2.44977172
-1.32284915
-1.70819450
-1.92844440
-1.66818446
-1.56169037
-3.01824676
3.70687927
4.91333197
6.05978222
5.41772195
4.08140540
3.27336104
4.18714069
5.23379292
6.03894082
6.42084321



TIZOITNOOINIITI T T I T ITIONONNO T I I ITIONN I I ITITIIONNNNNOITIINITIONOITINNZNTIITT

2.46355858
1.36885151
0.62174563
-1.10337928
-2.25620396
-3.11469432
-4.21494467
-5.08318457
-4.54707683
-3.60966329
-2.53281116
-1.96764011
-3.53598468
-2.35132829
-1.46503426
-1.99773709
-3.18586881
-3.70552058
-4.49688051
-4.78305240
-4.26992206
-3.47904142
-3.07529853
-4.48241657
-5.39750644
-4.88613712
-3.47890297
-1.33540362
-0.31987037
-0.13072252
-0.66039660
0.64008250
-2.35342741
0.42228794
0.99752685
0.03630254
-0.98734011
-0.30120370
0.39933343
-0.98874638
-1.21928590
-1.92426082
0.58156235
-0.45499929
1.10949598
1.99445288
0.82098088
1.83612947
1.67820396
1.57159342
0.37049357
0.16163217
0.43095366

1.70614756
2.65408699
1.06030548
-0.16386177
0.59542808
1.43367625
1.80089326
1.13725545
2.83806211
1.60490556
0.76938091
0.29822993
0.85202440
2.64715462
2.25371201
3.26898223
3.46870914
4.71542338
5.45723981
4.96077794
3.72027254
2.98371046
2.02272792
3.32821154
5.53650410
6.42388343
5.11428123
-0.90797488
-1.76357287
-1.43641519
-2.80697303
-1.77658372
-0.95147625
2.01224402
3.06845007
4.27857472
3.82989315
2.62204006
2.93244950
1.87349902
4.61867863
3.50851779
5.17598549
4.51014378
2.69481822
3.31068253
-1.15518493
-1.76916000
-1.91828545
-0.90569544
-2.67433250
-2.72413816
-3.70559602

6.90731321
5.05645939
4.76534522
2.68525210
2.18449447
3.02257629
2.00920047
2.09009746
2.08393992
0.71919940
0.86382086
-0.11099301
3.84680997
3.60338783
4.11373028
2.77187060
4.56073013
4.18744386
5.06720383
6.33908575
6.72588664
5.84471157
6.15741875
7.71717785
7.02597108
4.75822530
3.20082981
3.79716661
4.49830876
5.53400578
4.56757278
3.97545718
4.17488935
-0.54798447
0.22939297
0.09956948
-0.97492017
-1.62163622
-2.41333718
-2.01738191
-1.69756483
-0.51007346
-0.21079833
1.05000877
1.24926298
-0.16604890
-1.07808446
-1.66494278
-3.21386717
-3.62596042
-3.49002947
-4.56650861
-3.11408380

TTTITOT

S-167

-0.46197876
2.85871118
3.07604100
2.62979652
3.77691142
2.00953366

-2.18047168
-2.61878640
-3.58400184
-2.83175414
-2.01870541
-2.81637265

-2.98423471
-3.90170807
-3.42044626
-4.95323906
-3.88758421
-1.29010782



Table 47. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (S,R)-6 from 5 dimer with three THF

G

Bn

'y
Me Ny
O O

THF-Li Li—THF

o O

-2280.377656 Hartree

Gup, = -1426410.255 kcal / mol
AGyp, =2.477608632 kcal / mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, = -8.146462528 kcal /mol vs. 5 dimer transition state leading to (S,R)-6

Atom X

Li 0.00000000

NOCONOIINNZAO

N
C

NOT TN

0.00000000
0.79926558
0.39315558
0.57705805
0.19891777
1.07782412
-0.37957258
-0.61988638
-0.38313932
-0.86061530

i -1.47252285

-1.70153021
-2.40758053
-2.51445860
-3.75309381
-3.21290913
-3.02507741
-3.86128343
-1.95780405
-1.52189567

Y

0.00000000
0.00000000
0.00000000
-0.86287656
-0.50022151
-1.82662718
-2.44663715
-1.69867543
-2.51044392
-1.97538873
-2.49792899
-1.13296836
-1.04063319
-1.58845264
-0.79692456
-0.59471096
0.17188377
-0.49392375
0.98896518
0.72467071
0.02123296

Z

0.00000000
2.11681690
3.13669465
4.26288126
5.67312033
6.35225220
6.56238672
7.26897930
5.38666325
4.15425079
3.14990883
1.91298044
0.07252047
-0.86725292
-2.09569710
-2.84775395
-4.07015686
-4.92006514
-4.39192976
-3.63743770
-2.54380555

S-168

Atom

@)

X

-0.39070276

H -4.17683318

C

-4.81030452

H -4.92889625

H

TZTONONAITTZTTTONONNNN

-4.41206198
-6.14181553
-6.54613656
-7.76326995
-8.59835250
-8.21024275
-6.99429833
-6.70230644
-8.85736191
-9.54652055
-8.05903436
-5.90616665
-3.07048432
-3.07703944
-2.75740994
-2.39761445
-4.07713117

Y

0.16998598
-1.55330075
0.17867725
-0.35978294
1.17288069
0.29451848
1.49492915
1.58462868
0.47070344
-0.73150323
-0.81648711
-1.75461774
-1.60278591
0.53878308
2.52649059
2.37162961
-2.77614684
-3.73719175
-4.74055296
-3.42382513
-3.86523701

Z

-2.11008714
-3.15969502
-2.02503074
-1.07781650
-1.78790326
-2.73275345
-3.33218043
-4.01112188
-4.10111091
-3.50485244
-2.82729448
-2.35919710
-3.56405835
-4.62748974
-4.46580054
-3.25696922
-0.85609393
0.29955769
-0.01610113
1.09777069
0.74603993



H

TOTTTITZTOONNNONIINIIIINIIINTINTINO

-3.57335529
-3.24977684
-4.32997628
-4.36689705
-5.66482486
-6.15063143
-5.52939786
-6.51653348
-4.92758048
-5.04205062
-6.52418808
-6.60069787
-7.53823666
-6.09913837
1.62181702
-0.31166565
-0.10400362
-1.36304523
-0.05267828
1.10885916
1.37538706
0.48169054
-0.67931390
-0.94173222
-1.85551910
-1.38493017
0.68717219
2.27849196
1.80372735
1.95174572
2.53579625

-3.09461449
-0.65909426
-0.89603116
-1.30244220
-0.66678205
-1.65743372
-0.15445095
-0.05518806
-0.83595527
0.82614122
0.25552691
-0.12274585
0.33246796
1.26505102
-0.25758940
0.70212785
1.50032447
0.41528888
1.18455904
1.91449702
2.34003879
2.04406926
1.32344947
0.89823097
0.34715618
1.09420455
2.37763965
2.90819660
2.15893585
0.70006339
0.51573814

-1.76502539
2.82819198
2.31296190
1.28322198
2.98187537
2.98629462
4.41628346
4.88010976
5.02483124
4.43564224
2.09009231
1.06422629
2.49523406
2.05017352
5.87798013
6.06960018
5.34812760
5.94608051
747928842

7.77606365

9.07684714

10.10910697

9.82828778
8.52397978
8.31107177

10.62270630

11.12273593
9.28458877
6.97510697

3.32174496
4.21828023

S-169

I I I T I I IONNNNOI I I I I I I IONNNNOIT T IO

2.50954128
1.83713953
2.67508005
3.48601730
1.59350826
2.61200853
2.44220770
2.11560173
1.29594450
0.22006048
1.55133414
1.55877543
3.04041633
1.59904632
3.33590666
3.60305979
2.45352730
0.02788598
-0.79758518
-1.85814439
-1.13810402
0.22069935
1.00807406
0.53820149
-1.00670640
-1.69816215
-2.19640168
-2.73449523
-1.17786416
-0.18385960

1.69389723
1.83617926
2.67692972
1.37756201
-1.24035042
-1.62500271
-3.13283568
-3.55432094
-2.36308528
-2.54580728
-2.09209438
-4.49443560
-3.67540359
-3.34328953
-3.62215255
-1.38097328
-1.05241123
2.14126599
2.86928793
3.54534106
3.71283194
3.01221558
3.74127288
2.39347295
4.76374038
3.22478048
4.49712825
2.89661706
2.15329493
3.61894192

2.34332956
1.49403184
2.81100923
1.94361958
-0.41108033
0.53161395
0.69160287
-0.75062514
-1.27960192
-1.22098466
-2.30919812
-0.80992564
-1.32743175
1.35958149
1.09243533
0.11826203
1.44626919
-0.01988689
0.89767273
0.01241633
-1.35608337
-1.14267560
-0.89778505
-1.98054368
-1.63295335
-2.15881162
0.43445872
-0.08973514
1.62628477
1.42142668



Table 48. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,R)-6 from 5 dimer with three THF

Bn

'

ve Sy

THE - L

/THF
Ll \O

S

G =-2280.364449 Hartree
Gup, = -1426406.566 kcal / mol
AGyp, = 6.166755249 kcal / mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, =-4.457315911 kcal /mol vs. 5 dimer transition state leading to (S,R)-6

Atom X

Y

fﬂl

Z

Li 0.00000000 0.00000000 0.00000000

0.00000000
0.78515689
0.47094327
1.25481379
0.78988807
1.41519781
0.72499690
-0.53381760
-0.64079340
O -1.64333371
Li-1.87200008
O -1.85826583
C -2.90216023
N -2.82841445
C -3.95314183
-3.22789588
-3.25173201
-3.59714787
-1.86022696
-1.61380852
O -0.50204509

NOTTNNZNO

NOT TN

0.00000000
0.00000000
-1.01064529
-1.24478785
-2.66452919
-3.43076532
-2.85875337
-2.73904786
-1.81084025
-1.78088740
-0.35446463
-0.94813976
-0.75811885
-0.45136030
-0.34554616
-0.72069379
-1.79856470
-0.18261408
-0.32770159
-0.30304805
-0.16134657

1.94385910
2.97479469
3.98660964
5.20576890
5.54871560
5.07495550
6.62036286
4.99094204
3.99473466
3.29406871
2.00758908
-0.04869141
-0.68185568
-2.05589450
-3.00776129
-4.30771678
-4.50216792
-5.18083365
-4.07776006
-2.74330424
-2.29323389

Atom

wn

H

OCIXTTNOIITITIINNNOONOIIO

Juy
~
(e}

X

-4.71990760
-4.56743869
-4.86261461
-3.78406897
-5.75151857
-5.63169406
-6.72089083
-7.95020013
-8.08533844
-6.99576174
-7.11602363
-9.04227414
-8.79978883
-6.60846637
-4.68049237
-4.23178212
-4.39414901
-5.42803914
-4.16107356
-3.74247762
-5.04356217
-3.29685184

Y

-1.08390114
1.07331416
1.34638430
1.78024889
1.16797502
1.76662464
1.82639369
1.28658808
0.69260104
0.63587445
0.18572870
0.27970437
1.33446203
2.29995335
2.20367301

-0.77987193

-2.04996008

-2.13503418

-2.95291979

-2.03423253

-0.72752108
0.72857472

Z

-2.76732026
-3.04319823
-2.02421445
-3.34348874
-3.98225983
-5.24364784
-6.11567515
-5.73690437
-4.47990509
-3.61147334
-2.62802710
-4.17219349
-6.41247757
-7.08729972
-5.54069069
-0.01028456
0.84120857
1.18512998
0.26325995
1.71741606
-0.74109724
1.74466976



TITONNNO LI I I I I I IONNONNO T I TN IN I T I T IONNNNN I TN I T I IO T IONIONTIO

-4.29233939
-4.23738427
-5.73287998
-6.46624280
-5.84120054
-6.84075744
-5.65918904
-5.09856904
-6.08129065
-6.10484557
-7.06137892
-5.32997160
2.32203985
0.92847390
1.05412292
-0.13157723
1.79098590
3.13309399
3.94349406
3.42488812
2.09123653
1.28384505
0.24152197
1.67527889
4.05463229
4.97906645
3.54317311
1.87002240
2.45434904
2.30287796
1.63493552
2.29870185
3.32667988
1.61418748
2.75755210
2.88007427
2.49696191
1.41073585
0.40311389
1.46531051
2.13501934
3.36209544
2.15831033
3.88156660
3.65007442
2.56965216
-0.30352791
-1.03757195
-1.56329260
-0.74112838
0.32310216
1.21594308
0.62719298

0.61733228
1.39125979
0.79193915
0.28705684
0.21821694
0.40587999
-0.85887535
0.69495969
2.28948560
2.71699370
2.46544579
2.83876283
-1.22527374
-0.21229241
0.78746055
-0.31714117
-0.37883121
0.03152240
-0.14378567
-0.73334998
-1.14192775
-0.96566070
-1.27604859
-1.59450027
-0.86735406
0.18560405
0.50357504
0.79613557
0.68488654
1.87392758
1.91885769
2.86711479
1.71723492
-1.14121235
-1.34256107
-2.85721742
-3.32493171
-2.31666790
-2.69370043
-2.02425539
-4.35709599
-3.25162949
-3.22568276
-3.17633119
-0.91737092
-0.81718237
2.00210841
2.87103617
4.01940323
3.89921553
2.84768125
3.31748877
2.22030626

0.86319567
0.05106183
1.47999587
0.82930421
2.89923138
3.31219985
2.93779323
3.54471994
1.50462304
0.49405589
1.96549460
2.08436638
4.97222043
6.31546301
5.88808864
6.57703089
7.54732128
7.53959520
8.66082838
9.81616555
9.84061333
8.71479974
8.74566548
10.73704092
10.69160190
8.63517289
6.64899636
3.19188771
4.09752463
2.23835043
1.37416620
2.71297402
1.86301906
-0.53289529
0.32513461
0.46368322
-0.94913282
-1.35643674
-1.15138703
-2.40848517
-0.98156903
-1.61868647
1.20207376
0.76903582
-0.15751927
1.26303874
-0.33221649
0.56202581
-0.32962091
-1.64220386
-1.29951763
-0.85723357
-2.13970623

S-171

TITTTTT

-0.29653580
-1.37250450
-1.41867747
-2.63388096
-1.81676552
-0.34767218

4.84807179
3.53979997
4.98957483
3.90912333
2.26939981
3.24875710

-1.95856646
-2.46212569
0.15597982
-0.52445555
1.03903322
1.32820711



Table 49. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,R)-6 from 5 dimer with three THF

Bn

Me/\rNT]/O

THF-Li LiZO

@)

G

o 0

o O

A

Me

THF
N

. _Me

Me

-2280.37782 Hartree

Gup, = -1426409.915 kcal / mol

AGyp, = -5.856926396 kcal /mol vs. 5 dimer with three THF and isobutyraldehyde

AGyp, =2.817500077 kcal / mol vs. 5 dimer transition state leading to (R,R)-6

Atom X

Y

Z

Li 0.00000000 0.00000000 0.00000000

@)
Li

NONONIITINITIONOITITNNZNO

0.00000000
1.87777764
2.09252290
2.96694253
3.59865857
4.47758188
4.33999006
3.49075706
5.24525265
4.07865335
3.52838379
3.09806065
4.08098401
5.93839799
5.91666647
6.32970223
6.83171463
6.73216907
7.53188840
8.45093681
8.56451757

0.00000000
0.00000000
-0.00162736
-0.59716264
-1.77352982
-2.72196334
-3.93259150
-4.57003092
-4.53667167
-3.34200758
-2.10946865
-1.47309312
-2.93159173
-2.20785385
-1.20467620
-2.10387938
-3.12123686
-3.15676779
-4.01435997
-4.85502000
-4.82763778

1.96705330
1.90962824
0.03900514
-0.69850087
-0.08711238
-0.78420201
0.14432126
-0.12712944
0.21983550
1.43233794
1.23447134
2.19130751
-1.78034590
-0.88102877
-1.31768245
0.13853143
-1.69171736
-3.09125811
-3.84592439
-3.21342495
-1.82335678

Atom

wn

IZIITZIONNONNO0OIIININIZIIITIO

Juy
~
N

X

7.76064247
7.86408259
9.28140427
9.07657527
7.44188414
6.02728309
3.33091113
4.11400768
2.81152071
1.90304354
3.54444248
2.57916095
2.57973742
1.72482243
2.59293313
3.79771874
3.93465840
4.41886849
4.45946681
3.56725025
4.70228178
2.05105509

Y

-3.96785530
-3.94440843
-5.47218852
-5.52163471
-4.02257061
-2.49796599
-0.28604638
-0.85202517
0.92294949
1.30545764
1.74611575
0.69711754
1.47643275
2.05871658
2.22107322
1.30501672
1.42959250
0.57717679
2.35461943
0.26768846
1.60842540
1.94622013

Z

-1.07163805
0.01115784
-1.32136481
-3.80081751
-4.92911571
-3.59465319
-1.97770548
-2.46848186
-2.70555421
-2.23378732
-2.72440974
-3.75683195
3.07938007
4.09364024
5.35750212
5.07712288
3.56209172
3.08205435
3.27970961
5.34390733
5.61332940
6.26715677



NMODTTITITIONOONONONIINIONOITINNZNIITT

H

2.92379004
1.33978659
0.88308677
-0.95837235
-2.29389737
-3.29564636
-4.49774357
-5.18289207
-5.05890498
-3.92707982
-2.67227724
-2.06278090
-3.52767902
-2.82719695
-1.84987756
-2.67571855
-3.79440863
-4.63030900
-5.54108347
-5.63065790
-4.80089224
-3.89214646
-3.24171882
-4.85798101
-6.33738543
-6.17703980
-4.55911269
-0.89132066
0.37083797
0.68826625

3.26017969
3.01670276
1.37663080
-0.35158530
0.10370303
0.64127325
0.79584942
-0.05694916
1.71912775
0.82400503
0.27449790
0.01415021
-0.08516184
1.95904427
1.75650821
2.71082127
2.47100347
3.56632334
4.01472823
3.37146212
2.28047274
1.83701272
0.99337635
1.77758782
3.71944439
4.86888042
4.08099758
-1.04773160
-1.60109892
-1.06158938

5.46768614
3.72532695
4.23844647
2.76984597
2.36644857
3.28938411
2.33833275
2.40223876
2.49477558
1.01867654
1.07139944
0.04393702
4.07277646
3.95022871
4.40293320
3.16595999
4.99396885
4.73867240
5.69792502
6.93254357
7.20250615
6.24237670
6.46467095
8.16444752
7.68106816
5.48011238
3.78258528
3.93464715
4.53404960
5.44222466

ITIZIZIITOIIITONIONOIT I T I T ITIITIIONNNNO I T T

S-173

0.23416591
1.20588153
-1.81943760
-0.04979693
0.69104919
-0.37357765
-1.62714313
-1.23911727
-1.01623675
-1.98862299
-1.85585987
-2.51264793
-0.07632263
-0.55063159
1.45998213
1.17544694
-0.01314799
0.23350063
0.28670756
0.44983893
1.41650143
2.38975318
1.44742758
1.26434518
-1.09189881
-1.09318645
-1.88859995
-1.32611842
0.36529778

-2.64891321
-1.58166947
-1.27951299
1.96769024
2.96396435
3.69017726
3.64110043
2.62342297
3.13452959
1.85032783
4.61997913
3.30737795
4.71031612
3.13329728
2.44698754
3.64734190
-1.56469439
-1.50757020
-2.71786092
-3.59140878
-2.59442155
-2.48097379
-3.48243561
-1.72167848
-2.85774131
-3.72725080
-2.98752754
-1.97287528
-0.52467307

4.83581352
3.82840427
4.44912055
-0.92886147
-0.20954541
0.62014155
-0.29432207
-1.39503075
-2.34349481
-1.56158232
-0.72818452
0.25415706
0.88405702
1.54579848
0.36450602
-0.92553226
-1.31521813
-2.50775038
-3.41369930
-2.77124642
-4.44615528
-3.95805696
-5.08727442
-5.09327636
-4.09700521
-4.76389480
-3.35770044
-4.70179013
-3.00117587



Table 50. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (R,R)-6 from 5 dimer with three THF

G

2280.368139 Hartree

Gup, = -1426407.684 kcal / mol
AGyp, = 5.048707634 kcal / mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, = -3.625718839 kcal /mol vs. 5 dimer transition state leading to (R,R)-6

Atom X

&

1

NONNIDITINIZONOITTNNZNOOEO

0.00000000
0.00000000
1.84125504
2.72958483
3.24017276
3.80822575
4.78090272
4.76501952
4.02772353
5.74114140
4.35815153
3.68731043
3.09298807
4.40986556
6.16634539
6.03007142
6.52757493
7.17748007
7.10518479
8.01654147
9.02016532

Y

0.00000000
0.00000000
0.00000000
-0.08715780
-1.03894350
-2.09972845
-3.09700179
-4.07860936
-4.87614519
-4.51087798
-3.27705896
-2.19142067
-1.45351260
-3.58161514
-2.45889495
-1.63499736
-2.01542483
-3.45062965
-3.89385616
-4.82708900
-5.33325035

Z

0.00000000
2.01276920
2.31398683
0.59533792
0.00307938
0.77001428
0.28254084
1.46192129
1.32657422
1.68300834
2.59227279
2.14912555
2.91583131
-0.61965115
0.02136876
-0.68900919
0.95753592
-0.51395405
-1.84305266
-2.33594515
-1.50660880

Atom

TIZTITOONNOII I ITINITOIITITITION

S-174

X

9.10679348
8.19132601
8.27340052
9.88879180
9.73206560
7.94585460
6.33443088
3.15067203
3.90152015
3.22474694
2.38790995
4.16134005
3.16327437
2.36021498
1.38826741
2.18835845
3.48559972
3.68841638
4.26145709
4.15764293
3.33947597

Y

-4.89726373
-3.96351049
-3.61885706
-5.27899722
-6.05845931
-5.15564364
-3.49774669
-1.19282409
-1.88095275
0.15983044
0.78898796
0.69070904
0.00301716
1.51915640
2.04742986
2.51810575
1.69936750
1.63865622
0.77389820
2.55691069
0.68910950

Z

-0.18437012
0.30609583
1.33490257
0.46655769
-1.89099375
-3.36931499
-2.50103928
-1.45973822
-1.85294929
-2.17533515
-1.86390215
-1.96163820
-3.25772643
3.48393093
4.42369410
5.64858048
5.54345473
4.03178214
3.69131694
3.65049490
5.94239456



NTONNOITTITI T T T INONNNO T T T TINAIT T I I ITIONNNNNANTITINITONOITIITNANZAT T T TS

4.33001797
1.64699174
2.41021544
0.83614721
0.68658270
-1.05576255
-2.29963558
-3.29469623
-4.42543691
-5.17891266
-4.91832828
-3.78004397
-2.58978998
-1.95674488
-3.63320619
-2.74302049
-1.81146610
-2.48712933
-3.70958984
-4.43300037
-5.34589306
-5.55045003
-4.83390468
-3.92256035
-3.36143663
-4.98202322
-6.25926753
-5.89382462
-4.27196580
-1.15872691
-0.02167911
0.24679601
-0.27949789
0.88284366
-2.14487253
0.47420345
0.97105108
-0.23926512
-1.16974621
-0.42111774
0.16341077
-1.06600057
-1.33977901
-2.14343129
0.05720397
-0.73608039
1.39456337
1.76849439
0.67578375
1.61945027
1.63799133
2.01672926
2.50438505

2.15888184
2.34987383
3.58924620
2.85689444
1.24243046
-0.27056215
0.35497122
0.96149683
1.25078777
0.45507148
2.21063848
1.28122947
0.60881509
0.32727055
0.24354405
2.21627345
1.91609287
2.96674259
2.79287227
3.96243717
4.47211817
3.81671542
2.65136001
2.14662125
1.24342790
2.13757915
4.21196530
5.38276612
4.48478786
-1.02016107
-1.74133677
-1.31135983
-2.79281885
-1.74299494
-1.17258636
1.99476021
3.06429229
3.98680688
3.69293759
2.59251866
3.02002862
1.80042359
4.57876839
3.32741778
5.03892711
3.72566986
2.62917823
3.59398493
-1.23097578
-1.85043921
-3.40704301
-3.63664309
-4.12604919

6.06622357
6.58407010
5.57687845
3.93556120
4.66269965
2.72470136
2.25937059
3.14711111
2.14377350
2.13580460
2.30949707
0.86034378
0.95245130
-0.05274296
3.89800561
3.86381385
4.35634780
3.10549004
4.87417697
4.60490071
5.53082765
6.74518951
7.02859879
6.10168952
6.33320705
7.97495289
746782014
5.30303175
3.66412814
3.85359130
4.51892712
5.49848851
4.70949073
3.90536723
4.28196479
-0.67021013
0.13532588
0.37405889
-0.83658694
-1.61626649
-2.44550061
-1.99708478
-1.45684798
-0.49997824
0.43639258
1.31405129
1.04236674
-0.41018103
-1.10056823
-1.77871673
-1.60015099
-0.59107074
-2.64681488

TITTTONITTT

S-175

3.55848518
2.48257850
2.12625269
0.19809900
0.16444654
-0.42685013
-0.23291056
1.58351529

-3.81793474
-5.21349559
-3.92415568
-3.93527318
-5.01805088
-3.42527915
-3.74535189
-1.66888735

-2.63495479
-2.50192357
-3.65736787
-1.67300781

-1.49409089
-0.93765113
-2.66512337
-2.88350581



Table 51. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (S,5)-6 from 5 dimer with three THF

Bn

'y
Me Ny
O O

THF-Li. Li—THF

T T

N

M

0 NT XAV
Me Me

G =-2280.383667 Hartree
Gipy = -1426411.693 kcal / mol
AGyp, = 1.039700804 kcal / mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, =-10.03546225 kcal /mol vs. 5 dimer transition state leading to (S,5)-6

Atom X

Li 0.00000000
0.00000000
0.92510137
0.63692804
1.08660616
0.68548474
1.51110450
0.29293531
-0.36022416
-0.26304365
-0.95284009
i -1.43759517
-1.36242006
-1.88719120
N -2.21272150
C -3.53534807
-3.26517407
-3.00002580
-4.09444742
-2.12925386
-1.47585021
O -0.38763892
H -3.79802654
C -4.63037856
H -4.54761976

NOEONOTTNNZNO

NOT TN

Y

0.00000000
0.00000000
0.00000000
-0.80850326
-0.43820342
-1.69708294
-2.41347748
-1.48624020
-2.29376755
-1.82463048
-2.32834977
-1.17265159
-1.40229802
-2.11973197
-1.38335478
-1.40698895
-0.52196341
-1.11704598
0.14249064
0.28145742
-0.33453445
0.06765013
-2.42281746
-0.86633806
-1.43313733

Z

0.00000000
2.13946330
3.04210300
4.24695856
5.59575706
6.37918819
6.45911233
7.37562388
5.59152608
4.31237738
3.42742449
1.94522497
0.10939320
-0.83609942
-2.06154996
-2.68877435
-3.91899966
-4.80050429
-4.16941790
-3.55096162
-2.51607538
-2.12877990
-2.99646888
-1.73847545
-0.80401445

S-176

Atom

v

TOTITNQAOTITIIOIINAQATITIITI I ITIONNNNN

H

X

-4.40337201
-6.02464858
-6.71179761
-7.98844439
-8.60022017
-7.92843056
-6.65454407
-6.14165286
-8.39976096
-9.59406311
-8.50479019
-6.24573125
-2.20169429
-2.00477931
-2.95063691
-1.34433856
-1.55374197
-2.58547762
-3.41298614
-4.00738847
-5.49100224
-5.87196241
-6.20475634
-7.28190725
-5.83114778

Y

0.18031379
-0.99320089
0.12088612
-0.00932693
-1.26162735
-2.38100541
-2.24600766
-3.12123961
-3.35985253
-1.36539822
0.86912962
1.10265176
-3.43973334
-4.35227259
-4.79596199
-5.19762896
-3.82347641
-3.87926071
-0.88712857
-1.76272869
-1.75325860
-2.67733728
-0.54129454
-0.60138973
0.38884897

Z

-1.50268407
-2.31034631
-2.81111342
-3.36237140
-3.42289738
-2.92539891
-2.37460667
-1.98058617
-2.96233881
-3.85001427
-3.74082463
-2.75812130
-0.83335316
0.34325850
0.69324746
0.09848317
1.18844827
-1.75046407
2.47264682
3.08120088
3.36271827
2.89513165
2.76252454
2.95115351
3.20371969



H

TITIOITIONOIZITITZTIONNONNNITITNTTIT T IO

-6.04709115
-5.71137231
-5.17724807
-5.36375887
-6.77692189
-3.44199324
2.17066029
0.40771449
0.57037250
-0.67326428
0.95127104
2.22032876
2.74582844
2.00928722
0.74456301
0.22277499
-0.76922315
0.16006536
2.41689513
3.72875691
2.79444366
2.10979075
2.81068870
2.54525781
1.71423374
2.92529190
3.35353223

-0.48132836
-1.89269415
-2.75750056
-0.99665814
-2.01970914
-2.62906093
-0.31063377
0.86254648
1.61472309
0.68809557
1.34641870
1.94187034
2.36655312
2.20528031
1.61928043
1.19382394
0.74802644
1.49547203
2.53883877
2.82954081
2.08255081
0.66964288
0.49751419
1.60983699
1.84320454
2.55560949
1.19131878

1.68156414
4.88465329
5.29429985
5.41180469
5.10109150
3.47441707
5.61886111
6.08528865
5.30567219
6.15422934
741090715
748151697
8.70124062
9.87743035
9.82198248
8.59819481
8.56199547
10.73003494
10.82795441
8.73341530
6.56796353
3.04927821
3.86002574
1.96145407
1.29076837
2.37660073
1.34236935

S-177

ITTTZTIITTOONNNOTIIITITTZIZIINNNNDO

1.85225297
2.06580910
2.75519684
3.59673890
2.67433117
2.01571794
3.22092262
3.86889957
4.52229220
2.00973261
3.35220113
2.69773802
1.09166396
-0.41278405
-1.15704695
-1.32077974
-1.19081549
-0.13943198
0.87586701
-0.19046997
-0.89045153
-2.13816637
-0.51241924
-2.27123709
-2.12193628
-0.61156484

-0.79071082
-2.08662392
-2.92240540
-1.86429521
-0.63938765
-0.59360105
0.30694318
-2.15284936
-1.66661376
-3.35396889
-3.73921078
-1.96259696
-2.47492827
2.07053265
2.70365590
4.17513964
4.11513469
3.02037003
3.42492503
2.48373543
5.06711052
3.80400579
4.78402724
4.59816656
2.19000795
2.56424972

-0.28819937
0.31264036
-0.76610005
-1.49674939
-1.46397552
-2.33739499
-1.38423088
-2.51687957
-0.94257550
-1.44417483
-0.34817908
1.20192316
0.61706350
0.00059677
1.06735154
0.65748756
-0.87296630
-1.04569873
-0.91416854
-1.99384608
-1.32221424
-1.32971799
1.07985346
0.99770073
1.15340891
2.00291730



Table 52. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,5)-6 from 5 dimer with three THF

G

-2280.364375 Hartree

Gup, = -1426406.503 kcal / mol
AGyp, = 6.229692127 keal / mol vs. 5 dimer with three THF and isobutyraldehyde
AGyp, = -4.845470928 kcal/mol vs. 5 dimer transition state leading to (S,5)-6

Atom X

Li 0.00000000

NOCONOIINNZAO

N
C

NTONOIT TN

0.00000000
0.86855414
0.47500657
1.07553561
0.52535316
1.21833790
0.25733003
-0.66640606
-0.59989697
-1.44448420

i -1.81341910

-1.75776666
-2.80179121
-2.71857309
-3.74046618
-2.82603822
-2.59158561
-3.21341243
-1.60912833
-1.50630627
-0.50386037
-4.36581883
-4.61135597

Y

0.00000000

0.00000000
0.00000000
-0.74397814
-0.53576543
-1.75727005
-2.60638522
-1.54776691
-2.11291700
-1.58543977
-1.88888194
-0.56594334
-1.13829034
-1.17494575
-1.00112559
-1.35200008
-1.82861796
-2.89640286
-1.60107564
-1.07811995
-0.71999088
-0.22143563
-2.16700957
-0.14155763

Z

0.00000000
1.96146220
2.92126141
4.12317981
5.44700466
6.19658481
6.16600371
7.23361250
5.47822508
4.22075045
3.38762037
2.01495854
0.02983703
-0.62763618
-2.02988912
-3.03863557
-4.17574179
-4.10492357
-5.16884739
-3.98224900
-2.67757926
-2.22127370
-2.67005163
-3.44481131

S-178

Atom

NITONONIITIINOA I I IITIIONNNNOIT

X

-5.08013346
-3.94989132
-5.66224299
-5.52680272
-6.48624370
-7.59893791

-7.74861686
-6.78908674
-6.92407093
-8.61707594
-8.34801598
-6.36473270
-4.66809590
-4.12429755

-4.11623137
-5.11935033
-3.83713398
-3.42349010
-4.92173901
-4.44043108

-3.36482525
-5.14848701

-4.52189489
-5.23748797

Y

0.26372079
0.64118088
-0.49937227
-0.10204067
-0.45023026
-1.20505214
-1.60465430
-1.25356597
-1.55788313
-2.18468529
-1.47541474
-0.12705955
0.49750470
-1.37098698
-2.64394662
-2.80342112
-3.53793048
-2.54544543
-1.44866035
-0.07266596
0.31878867
1.07766851
1.33118912
2.32898044

Z

-2.54413854
-3.83610281
-4.47575505
-5.81276563
-6.76595907
-6.39443460
-5.06439793
-4.11523537
-3.07944774
-4.76398807
-7.13354826
-7.79637406
-6.10789007
0.02266520
0.89122078
1.30020694
0.31913767
1.73083446
-0.71959442
1.02539155
1.70671723
0.23321210
-0.63849828
1.11850076



T I I I IONONNNO I I I I I I I INNNNO I I TN IN I I I I INNNNNAITINI T I I INITITIT

-5.68281362
-5.86516338
-4.24870531
-6.55975818
-6.58028537
-7.20102525
-7.03052828
-5.23548423
2.16454693
0.65645306
0.89036935
-0.43204942
1.35078808
2.70023452
3.35912326
2.67816360
1.33514883
0.67966428
-0.37125596
0.79356527
3.18969585
4.40321927
3.23403480
2.08812173
2.74341371
2.60967456
1.80681939
3.06903805
3.38563508
1.64285857
2.06020015
3.07708450
3.73742404
2.55164729
2.03118636
2.83343908
4.22543352
4.48781912
2.56907055
3.78556850
2.50073897
1.16928340
-0.28025222
-1.02947042
-1.44148786
-1.25670247
-0.06687566
0.88061721
-0.00043440
-1.07235401
-2.13937109
-0.78038565
-2.46642130

3.17006812
2.13303543
2.61462661
0.69837343
-0.18081029
0.46974378
1.52362107
-0.52450433
-0.59284679
0.82369513
1.59369916
0.82116285
1.12027938
1.50579213
1.75457741
1.62386698
1.24645748
0.99699133
0.71545330
1.14962560
1.82053878
2.05697947
1.62323080
0.60840807
0.47734698
1.45418823
1.73370087
2.38058029
0.94362868
-1.07836721
-2.13324920
-2.95615035
-1.88170988
-0.97382071
-1.30018783
0.07726415
-2.28575591
-1.32980810
-3.70123782
-3.48142734
-1.67658655
-2.69330808
2.00986100
2.72057479
4.06659715
3.83190348
2.87466922
3.42280547
2.24727873
4.75261614
3.33937369
4.87315393
4.34195321

0.57078479
1.99802293
1.48142515
-0.24423279
-0.89949234
0.61675790
-0.79299372
1.67047721
5.38779505
6.05719492
5.31426393
6.19270536
7.36765336
7.38593958
8.58949166
9.80227835
9.79959669
8.59178542
8.59781183
10.73704666
10.74070400
8.58088880
6.44497947
2.94015616
3.79387577
1.81205270
1.12394140
2.18648798
1.21739495
-0.41272658
0.48527232
-0.30643516
-1.18458937
-1.52683820
-2.43465849
-1.64735056
-2.07693359
-0.60635494
-0.93087681
0.34141442
1.37884830
0.78147044
-0.24087294
0.79030000
0.16410642
-1.34562685
-1.36262758
-1.23867983
-2.25406699
-1.90866735
-1.77079910
0.50230782
0.42926816

H -1.88096314 2.08942974 1.05996460
H -0.38537632 2.84049465 1.66611665

S-179



Table 53. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,S)-6 from 5 spirocyclic dimer with three THF

Bn

—~

@)

G

o, O

-2280.382776 Hartree

Gup, = -1426416.289 kcal / mol
AGyp, =-3.556295138 kcal/mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde

AGyp, =-8.070804778 kcal /mol vs. 5 spirocyclic dimer transition state leading to
(R/S)_6

Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 7.06392920 -3.89351151 -1.95638144
Li 0.00000000 0.00000000 2.62264960 C 5.84724270 -3.27309218 -1.66432118
O 1.42690130 0.00000000 1.40703456 H 5.00612606 -3.39023371 -2.34450208
C 2.66212282 0.39198929 1.29617112 H 7.16474266 -4.48279716 -2.86420075
N 3.19574647 0.37772305 -0.06685244 H 9.09121825 -4.24516213 -1.30740038
C 2.44727005 0.67978810 -1.16253473 H 8.83134234 -2.90746352 0.77476189
O 1.30484352 1.11430058 -1.21037647 H 6.67122759 -1.81715784 1.28977763
O 3.16328442 0.43054178 -2.30058556 C 3.53198675 0.78509197 2.26246704
C 4.51840492 0.11335890 -1.93308274 H 451049121 1.14095474 1.95077855
H 5.13720048 1.00495312 -2.08618805 C 3.24707870 0.77261931 3.73693716
H 4.87588830 -0.68819926 -2.58200935 H 2.29001593 0.29311407 3.96126969
C 4.44377926 -0.28603332 -0.44734151 H 4.02634181 0.23124128 4.29481109
H 5.28914894 0.13487816 0.10397860 H 3.21399633 1.78651932 4.16686903
C 4.38235321 -1.81063534 -0.19184117 O -1.23473538 -0.84795760 1.47167845
H 4.11421866 -1.94640274 0.86239093 C -2.52804220 -0.87919076 1.40931252
H 3.56600352 -2.23211481 -0.79046049 N -3.17024062 0.40395480 1.09733897
C 5.68659085 -2.51225487 -0.49833405 C -4.38227896 0.90147260 1.75676885
C 6.78066555 -2.39251089 0.37261095 C -4.61381307 2.19849714 0.96170940
C 7.99775052 -3.00925430 0.08453277 H -5.31757002 2.05189014 0.13449735
C 8.14408452 -3.76171565 -1.08336730 H -4.95134096 3.03323634 1.57825772

S-180




@)

TZTONOONO0OITTITITONOIT I T I ITINONONNNTITNTON

-3.32602082
-2.55507565
-1.48581153
-5.21606827
-4.16803547
-3.82533795
-3.35453616
-5.42025942
-5.57455219
-6.74379990
-7.78178411
-7.64065840
-6.47088611
-6.36469714
-8.44090575
-8.69189438
-6.84031073
-4.76445294
-3.36004059
-2.88026966
-3.07477331
-1.80111576
-3.37287556
-4.42678749
0.09457032
-0.87073989
-1.70161614
-0.62899323
0.36396492
0.21745317
1.40922108
-1.03905061

2.52636233
1.39364285
1.38097337
0.21124457
1.10989711
0.15036314
1.83081417
1.56460838
2.89303344
3.31479236
2.41092882
1.08265931
0.66561692
-0.37348222
0.36942344
2.73627335
4.34877383
3.60084225
-1.93631020
-3.30612355
-4.05622882
-3.29612395
-3.67940372
-1.80463642
-0.84402685
-0.55723728
-1.83244050
-2.92012986
-2.26968905
-2.60241483
-2.43527941
-3.85544420

0.40979074
0.39380952
-0.20040270
1.60278821
3.27455044
3.67837496
3.41612664
3.99010761
4.40947565
5.04638122
5.27411375
4.86502542
4.23062970
3.92515222
5.04517375
5.77080823
5.36733937
4.24618526
1.61344770
2.00135381
1.21924568
2.18274011
2.91237094
1.45597970
4.42430426
5.45339974
5.56720965
5.37843462
4.39645262
3.36506067
4.67814807
4.98742719

ILIZIITIIZZTZTONNNOIIIN I IIINNINO I LTI T T

S-181

-0.13835031
-2.43637275
-2.22994678
-0.34781529
-1.42996489
-0.47452641
0.12214956
0.92855493
-0.15367157
-0.27428048
-0.33350518
0.58823431
-1.17199824
0.76645953
-1.35059136
-1.24657713
-1.45091294
-2.27431839
-0.05786001
-0.68299082
-2.02259974
-1.85787189
-0.38351249
-0.17258899
0.25940653
-2.50004114
-2.10492170
-2.85597173
-2.20131982
-0.02623284
-0.79215007

-3.14112063
-1.87271489
-1.91128167
-0.33128614
0.32721757
1.98253596
2.77739545
2.41015097
4.25886747
4.70039736
5.79245197
4.37133538
4.27516381
4.71793620
4.68429235
4.34792537
5.77488117
4.25815735
-1.45345891
-2.72392702
-2.68892297
-1.49563036
-1.10044736
-0.03747110
-1.67337491
-0.66130734
-1.75703402
-2.52070729
-3.63352525
-3.52127854
-2.82203996

6.33319713
4.75556731
6.52239441
6.39424157
5.13947520
2.94082000
2.22266898
1.56685638
2.16562867
0.69100720
0.63274448
0.10169774
0.23288435
2.56965962
3.01745612
4.05364906
3.01493864
2.61106608
-1.45482288
-1.21383401
-1.98384817
-2.96577566
-2.80811739
-2.92459747
-3.49443228
-2.66751625
-3.99965511
-1.29666196
-2.50782509
-1.59338183
-0.13405136



Table 54. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (R,S)-6 from 5 spirocyclic dimer with three THF

G

-2280.374161 Hartree

Gup, = -1426416.972 kcal / mol

AGyp, = -4.239659853 kcal /mol vs. 5 spirocyclic dimer with three THF and
isobutyraldehyde

AGyp, = -8.754169492 kcal /mol vs. 5 spirocyclic dimer transition state leading to

(R,

S)-6

Atom X

Li
Li

NONOITTOITINIITNOONZNO

0.00000000
0.00000000
1.54430207
2.35848558
2.73069222
2.30519301

1.78226369
2.62733316
3.01688779
2.12938988
3.76726196
3.55060980
3.31215757
5.06528812

5.31664135
5.26648473
5.91849563

6.06093431

6.82353813

746039150

Y

0.00000000
0.00000000
0.00000000
0.91665144
1.71909802
1.48474073
0.49137088
2.55633435
3.64577221
4.24948578
4.24081641
2.94637608
3.52465400
2.63830043
1.94883744
2.10555747
3.88653810
4.56704923
5.73144740
6.23591900

Z

0.00000000
2.84477140
1.41373443
1.57912537
0.49563146
-0.82467526
-1.27186470
-1.58067630
-0.71622133
-0.50465781
-1.23675921
0.54057403
1.43420647
0.46967469
1.28374196
-0.46757437
0.55785754
1.77649629
1.86025676
0.72394279

Atom

@)

C
H
H
H
H
H
C
H
C
H
H
H
@)
C
N
C

C
H
H

S-182

X

7.33112629
6.56533357
6.47787089
7.82843241
8.05674507
6.92451875
5.57709553
2.87744172
3.75968523
3.25039466
3.93154346
3.75657358
2.36272336
-1.33352179
-2.42660794
-2.21785925
-2.86498909
-2.20062346
-2.87113502
-1.82186605

Y

5.56653985
4.40137500
3.87897819
5.94705198
7.14182006
6.24250119
4.17754047
1.26284464
1.90412413
-0.00675973
-0.64358152
0.26382410
-0.59380938
-0.25617434
0.45701774
1.90705878
2.85688733
4.18007305
4.79954880
4.77102952

Z

-0.49305521
-0.57329759
-1.52365150
-1.38122853
0.78911713
2.81395717
2.67012960
2.93932595
2.85826327
3.71825446
3.14105632
4.64902278
3.96190320
1.45211927
1.40645809
1.36772933
2.28229372
1.83407249
1.22972130
2.66975751



O
C
O
H
C
H
H

NOOIITINIITIINONOINO I I I I I I T ITONNNNOIT I I INANIT I I I ITIONNNNNON

-1.08255286
-1.17896249
-0.39623349
-3.94095942
-2.63974895
-3.01477846
-1.56053880
-3.37316677
-2.69139316
-3.37760498
-4.76357039
-5.45734860
-4.76730987
-5.31440484
-6.53646817
-5.29929364
-2.82651997
-1.60961900
-3.71760755
-4.14864319
-4.63132556
-3.29221468
-4.87858493
-4.49848015
-0.06417969
-0.35849433
-1.80945654
-1.86353497
-0.75828084
-1.14828209
-0.04240536
-2.84556948
-1.64076852
-2.48000656
-2.08197156
0.31557865
-0.17511719
0.54805382
1.70731455
1.61937003
2.26628377
1.73605301
2.07901873
2.05842219
0.63912011
3.36443961
1.90482099
2.26090935
2.33776823
0.81828625
-0.59516642
-1.76108350
-2.82044825

3.79657402
2.47531465
1.95127651
2.89285417
2.49746255
1.47591876
2.47167478
3.43983980
4.43121068
5.31618062
5.22510223
4.23971971
3.35783411
2.58536524
4.15471269
5.91130450
6.07335543
4.49952358
0.04079962
-1.38709536
-1.79871844
-2.02675859
-1.49454538
0.78955815
-1.61150471
-1.35410424
-1.80206356
-3.06051476
-2.81181163
-2.61945738
-3.64219159
-3.20060282
-3.95883302
-1.02631541
-2.00451914
-1.94674674
-0.29118086
1.47705929
2.14897879
3.02427221
2.76730792
4.19987121
4.65011944
4.85113734
4.19565383
2.82980889
1.93638788
0.90494461
2.38540440
1.90041437
-1.26672011
-2.08802057
-1.48867544

1.00736262
0.71128447
-0.08061403
2.08175361
3.76780879
3.90537117
3.96845449
4.69743231
5.41646328
6.25128916
6.38126087
5.67457204
4.84345462
4.30619295
5.77575688
7.03192622
6.80336725
5.33114446
1.42794701
1.60386975
0.70403316
1.83785861
2.41992640
1.32291987
4.05153251
5.43596072
5.59468066
4.70238168
3.64770543
2.64616691
3.60222383
4.24173376
5.28842905
5.20889707
6.63517050
6.07361331
5.60007221
3.77506286
3.64692487
2.95241784
4.98850060
5.15650660
6.09660316
4.33455944
5.16713530
4.91807767
6.22583760
6.15812298
7.12912533
6.34643325
-1.43722059
-1.26723147
-2.21155235

TIZITTZTIZITTON

S-183

-1.98050998
-0.52495135

0.15557884
-0.11323499
-2.20029802
-2.17119538
-3.47630533
-3.44287647
-1.51092807
-2.02452144

-0.71124312
-0.97871621
-0.13765058
-1.85579164

0.35948587
-1.04570717
-0.80944907
-2.26790900
-3.12178572
-2.04862155

-3.26494967
-2.84316906
-2.96916185
-3.36492148
-3.21759345
-4.28947829
-1.66008677
-2.66249486
-1.55005169
-0.21137287



Table 55. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (S,R)-6 from 5 spirocyclic dimer with three THF

Bn
OWN Mo
O. O_ _THF
THF-Li. Li_ Me
0 0 "o
O)LN X Me Me
G =-2280.380075 Hartree

Gyp, = -1426411.821 kcal / mol
AGyp, =-8.031894421 kcal /mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde

AGyp, = 0.911505828kcal /mol vs. 5 spirocyclic dimer transition state leading to
(S/R)_6

Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 8.57471154 -1.41607854 -2.39858573
Li 0.00000000 0.00000000 2.67777070 C 7.46748425 -1.44364498 -3.24683352
O 1.43342210 0.00000000 1.48325479 C 6.18668941 -1.22513864 -2.73454407
C 2.64791298 0.44747378 1.41198983 H 5.32714854 -1.25937142 -3.40074660
N 3.04205417 0.99302765 0.11393971 H 7.59784377 -1.63914554 -4.30814257
C 2.16326243 1.48022009 -0.81053694 H 957212601 -1.58761095 -2.79451673
O 0.95475157 1.64732066 -0.71851164 H 9.24749018 -1.15759813 -0.36501701
O 2.82716768 1.80095624 -1.96043711 H 6.97545890 -0.78028369 0.53735220
C 4.24108263 1.68668340 -1.72771900 C 3.60228084 0.44146602 2.38319099
H 4.64598941 2.68872823 -1.54366659 H 455412977 0.92654428 2.19059545
H 4.70851403 1.26780932 -2.62055526 C 3.41079935 -0.20429668 3.72632644
C 4.36157429 0.78153879 -0.49080137 H 4.32181446 -0.72545019 4.05202006
H 5.15440051 1.14512897 0.16740516 H 3.16546668 0.51616614 4.52599734
C 4.60721987 -0.71210480 -0.81270394 H 259928971 -0.93865200 3.69660854
H 4.45940474 -1.26576113 0.12131928 O -1.31375809 -0.51054153 1.44752633
H 3.83304849 -1.04528101 -1.51354708 C -2.45963281 -1.08871421 1.24975281
C 5.98769203 -0.97674423 -1.36956363 N -3.29174638 -0.46321365 0.21751541
C 7.11082096 -0.95664230 -0.52793382 C -4.73197328 -0.23136833 0.34279117
C 8.39167298 -1.17289281 -1.03513644 C -5.04943391 0.29024918 -1.07127958

S-184
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H

-5.41687202
-5.76084062
-3.79223401
-2.78073447
-1.61859295
-5.26066204
-5.06173796
-4.57609118
-4.60178427
-6.54786887
-7.23098325
-8.60867121
-9.32754809
-8.65922344
-7.28335118
-6.76811860
-9.20982497

-10.39929755 1.28508749 2.24005564

-9.11782155
-6.67602407
-2.98946471
-2.31799789
-2.87103666
-2.23844997
-1.30743146
-3.94905910
-0.38091108
0.71045497
0.32335186
-1.19542983
-1.59638068
-1.98842372
-2.32319435

-0.50708066
1.11819092
0.76118931
0.18289660
0.27546411

-1.17049086
0.76325078
0.38328143
1.73021395
0.92678913
2.06841101
2.19900158
1.18511281
0.04264339

-0.08295070

-0.97120337

-0.74937093

3.09486496
2.86841942
-2.17524368
-2.92787565
-2.85687796
-4.00115706
-2.55226014
-2.55060534
1.90906192
2.85238375
3.75771628
3.89522685
2.52020542
1.84490228
2.59547464

-1.72753815
-1.08071926
-1.58507089
-0.86922930
-1.23346221
0.52675954
1.48085599
2.38721336
1.24256013
1.70921712
1.26895404
1.45737997
2.09097858
2.53795008
2.34894770
2.70917151
3.03905521

1.11154819
0.78330870
1.87029278
2.98245180
3.93386986
2.75496810
3.16147976
1.52587678
3.38902528
3.27843560
2.11378295
2.31451690
2.87751011
2.11289973
3.69563957
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S-185

-1.72530377
-1.41753041
0.54208054
0.84590086
0.79478077
1.62705697
0.06785062
-0.27270152
-0.59581556
-0.29732284
0.09328503
-1.75698985
-1.79547439
-2.19419464
-2.38132910
0.59720929
0.56658980
1.63978766
0.25525698
0.87981246
1.17745312
-0.04979291
-0.59140851
0.27345139
-0.29143559
1.06690664
-1.64819959
-0.49917882
-0.79435323
0.20989535
2.08713053
1.36416824

4.12805086
4.68873790
3.25659472
4.71938412
3.41821892
2.28076283
-0.91077068
-0.39974657
0.66049527
-1.11635575
-2.12639008
-1.20115106
-1.70309041
-0.20242943
-1.76555805
-0.36811488
-0.86926438
-0.33833688
0.66411529
-1.55151290
-2.73754610
-3.64012253
-3.22290614
-2.00303859
-1.16440550
-2.28887779
-2.94837347
-4.02372309
-3.42963700
-4.70222390
-3.20609776
-2.42210339

1.38629972
3.03801740
1.16555931
2.13562645
4.21904901
3.11491639
4.50138221
5.55538848
5.56213817
6.88082492
6.71367692
7.37173888
8.34452706
7.49327889
6.67098302
7.88727638
8.86072210
7.55304029
8.03218942
-1.12096626
-0.36776027
-0.56043661
-1.95619567
-2.34273855
-2.74981655
-3.04973059
-1.89354124
-2.69705457
0.21244063
-0.50589915
-0.77633511
0.65943762



Table 56. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,R)-6 from 5 spirocyclic dimer with three THF

—~

(@)

G

N

bil

o, O

-2280.371513 Hartree

Gy = -1426412.222 kcal /mol
AGyp, = 0.510486238 kcal / mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde

AGyp, =-8.432914011 kcal /mol vs. 5 spirocyclic dimer transition state leading to
(S/R)_6

Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 8.03483529 -1.01023867 -2.28777201
Li 0.00000000 0.00000000 2.96762440 C 6.67187330 -0.89366722 -2.00556545
O 1.20973113 0.00000000 1.49941207 H 5.94688027 -0.96515594 -2.81384211
C 242591324 0.45567154 1.56728997 H 8.36242206 -1.16370398 -3.31281378
N 295114065 1.03146497 0.33034103 H 10.03258684 -1.02652570 -1.47349051
C 2.18300772 1.48581955 -0.69969144 H 9.25807361 -0.69587774 0.86814772
O 0.96295004 1.57812013 -0.78278577 H 6.84187974 -0.49960145 1.36195972
O 297758118 1.86720323 -1.74340134 C 3.25901520 0.41389992 2.63916484
C 4.35005495 1.84629852 -1.31097091 H 4.22726553 0.90058604 2.58701850
H 4.65020003 2.86992607 -1.05923922 C 2.87677443 -0.24460575 3.93632443
H 496792095 1.48083652 -2.13306717 H 3.75369690 -0.67793418 4.43468491
C 4.35531506 0.92431033 -0.08156261 H 241566116 0.44866699 4.65771734
H 5.01623694 1.32645185 0.68961552 H 2.16258255 -1.06235663 3.77308986
C 4.74934354 -0.54127648 -0.38175175 O -1.20723707 -1.33690435 1.03812898
H 4.47686041 -1.12863177 0.50200307 C -2.37199751 -1.42647458 1.41313758
H 4.13614871 -0.90202322 -1.21645584 N -3.36377003 -0.67268032 0.73143150
C 6.22040936 -0.70135089 -0.69288611 C -4.83263329 -0.80353756 0.82010011
C 7.17426515 -0.63284720 0.33444032 C -5.21477623 -0.38473223 -0.60799431
C 8.53607288 -0.74711183 0.05720095 H -5.25193669 -1.23461777 -1.29823021
C 8.97165246 -0.93461848 -1.25690402 H -6.15067312 0.17142994 -0.66055583

S-186
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-4.14497466
-3.03028200
-1.95117007
-5.10533914
-5.45324970
-4.97129535
-5.20297932
-6.95417303
-7.83257585
-9.21587571
-9.74209779
-8.87777076
-7.49702974
-6.83243304
-9.27914528
-10.81790689
-9.87994491
-7.43019002
-2.75667148
-1.90746174
-2.28519119
-1.92000699
-0.87313665
-3.82210362
-0.16129050
-1.19246989
-2.20778241
-1.41765676
0.00951334
0.61080690
0.54021936
-1.44636547
-1.81645710
-2.56343914
-3.08338533
-1.58196003
-0.74807400
-1.24412064
-2.48384286
-3.27470338
-2.83876306
-2.11819965
-4.26243058
-4.49172027
-5.00818667
-4.41496356
-2.62162332
-2.78731313
-1.60422218
-3.32060872
0.53910034
0.37346967
-0.87441010

0.49126296
0.20819678
0.68988913
-1.84415259
0.11195407
-0.11344369
1.15181709
-0.05675616
0.90437105
0.73228657
-0.40816019
-1.37172448
-1.19598501
-1.94433681
-2.25775912
-0.54299214
1.49227435
1.80355468
-2.25762889
-3.53596289
-4.22340596
-4.06211104
-3.28049949
-2.50328019
1.96544110
2.34715024
3.16585440
3.56528233
3.07238541
3.85013807
2.70700218
4.64127002
3.05400927
4.03736537
2.56046070
1.41869794
2.96094187
-0.83913395
-1.33581565
-0.54092854
-2.15012373
-2.97586145
-2.72623044
-3.18599888
-1.93484893
-3.49710965
-1.24931106
-1.80256332
-0.85207352
-0.40041889
-1.23857506
-2.66020649
-2.97751235

-1.02069658
-0.30387887
-0.57092919
1.00661277
1.89980680
2.85669655
1.65582913
2.01028935
1.49233410
1.57858063
2.18561518
2.71071128
2.62398811
3.05093260
3.19528658
2.25616562
1.17560536
1.03038940
2.59096415
2.62649127
3.38874466
1.66469585
2.86733602
2.56336192
3.42139786
4.34581257
3.51798852
2.23992897
2.52652170
3.02166894
1.64737377
2.04163182
1.35849249
4.07682906
3.26359285
4.76457391
5.14348897
3.93517454
3.92068862
3.85802550
5.20887025
5.27686564
5.21802099
6.18716846
5.05474608
4.45298301
6.43303198
7.36608327
6.43218203
6.42285747
-1.55634005
-1.47350483
-2.32176913

S-187

TIZITTZTIZITTON

-0.99954952
0.21004324
0.01656238
1.07100766

-1.93153522

-0.98396061

-1.75925542

-0.76208167
1.26772385
0.27676467

-1.75412491
-0.87598481
0.19714634
-1.09191246
-1.21169317
-2.03971915
-3.06584103
-3.92202513
-3.15132903
-2.91357128

-3.27415925

-2.90565145

-2.91444506

-3.55605717
-3.09077217
-4.33045468
-1.68413718
-2.86293368
-1.88542710
-0.41716108



Table 57. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,R)-6 from 5 spirocyclic dimer with three THF

Bn

Iy
YOy M
o, O

THE-Li ﬁLi\ -0
TH
M

o Me

G

)OLO
N\

N\
F

€/~—Me

2280.380525 Hartree
Gup, = -1426413.372 kcal / mol

AGyp, =-0.639321011 kecal /mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde

AGyp, = -5.642332213 kcal /mol vs. 5 spirocyclic dimer transition state leading to
(R/R)_6

Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 7.41153682 -0.91813345 -1.98686886
O 0.00000000 0.00000000 2.01174800 H 7.16578252 0.14186747 -1.97365115
Li 1.86084650 0.00000000 1.87282299 H 9.36224538 -0.59747643 -2.83741000
O 1.93011052 0.70440738 0.13427013 H 9.95056313 -3.01537690 -2.85155079
C 2.79511431 0.77254727 -0.82737329 H 8.31738796 -4.68284440 -1.98953440
N 290597569 -0.43471908 -1.65145860 H 6.12022850 -3.93865202 -1.12878895
C 4.17217886 -0.97368755 -2.15596898 C 3.61306254 1.80999716 -1.15167085
C 3.65274258 -2.14983180 -3.00203070 C 3.66191774 3.09159056 -0.37006261
H 3.54190250 -1.87830078 -4.05797822 H 3.33971563 3.95958824 -0.96568313
H 4.27021357 -3.04651515 -2.92442535 H 3.00251962 3.02732370 0.50089296
O 2.34975406 -2.44158342 -2.46789080 H 4.67633475 3.32623873 -0.01100985
C 1.89699308 -1.34110215 -1.78715340 H 4.24458929 1.73213292 -2.03184845
O 0.73778813 -1.28038256 -1.40577723 O 299177472 1.00539213 3.18123235
H 4.67516475 -0.24286961 -2.79512131 C 4.43216484 0.93579620 3.13286184
C 5.12441498 -1.38602998 -1.00853119 C 491535469 2.07602833 4.02751771
H 5.23340580 -0.51332667 -0.35496813 C 3.85083481 3.15245508 3.75952398
H 4.64068415 -2.17326583 -0.41800795 C 2.56866008 2.32329004 3.60858094
C 6.47742270 -1.84697520 -1.50265108 H 1.87681077 2.72386422 2.86194816
C 6.82529656 -3.20443738 -1.51313803 H 2.03400781 2.21107531 4.55866441
C 8.06680104 -3.62519630 -1.99501432 H 4.07623111 3.68071145 2.82661736
C 8.98336860 -2.69071708 -2.47743264 H 3.77276691 3.89413143 4.56005228
C 8.65164708 -1.33367627 -2.47055892 H 5.93066325 2.40193480 3.78198134
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4.89824622
4.72818288
4.76397854
2.65196940
2.21540201
2.85910037
0.87010120
0.35422290
1.06698500
0.08817076
1.60156444
1.61496389
0.05490419
-0.17567577
-0.89231211
0.58826325
-0.97451728
-2.30882795
-2.55571346
-1.79144910
-3.86292573
-4.55836226
-5.11080975
-5.26359266
-3.45076031
-3.66815321
-3.20045787
-2.25748117
-3.05032233
-4.31910255

1.76809742
-0.05958395
1.07164184
-1.88371427
-3.02296519
-3.85593685
-3.44832282
-2.57207716
-4.49647952
-4.83544109
-4.08097321
-5.37406649
-4.02592811
-3.24979444
-4.42422605
-4.84724001
-0.26976344
-0.24423022
-0.59095491
-1.06672668
-0.33173154
0.03888024
-0.83452504
0.83742463
0.46788478
0.10121432
1.99388776
2.14065316
2.36176369
2.74884628

5.07972231
3.47304248
2.09458208
2.10484877
2.04131448
2.40168291
1.52252570
1.12224465
0.40934280
0.05536551
-0.45021399
0.77743208
2.70021309
3.43640375
2.32101668
3.19687128
2.82435745
2.22064928
0.92684116
0.09927557
0.61627760
1.81982363
2.18525975
1.58235875
2.79817635
3.80477245
2.85700402
3.39615941
1.83493276
3.53935130
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S-189

-4.45550935
-5.50054761
-6.43176721
-6.30656801
-5.25874601
-5.16083718
-7.02153789
-7.24498821
-5.58556244
-3.72779045
-0.93857102
-1.87127342
0.30003752
0.20886690
0.51480921
1.18203492
-0.98452108
-0.30283257
0.08236845
-0.75373192
-1.71476214
-1.99227850
-2.62781158
-0.11179074
-1.28461430
1.15361457
-0.15494628
-0.98389098
0.55161358

2.70788131
3.37474238
4.09913230
4.15253303
3.48237267
3.53845948
4.71926227
4.62151315
3.33385849
2.15434699
-0.54116212
-0.79886030
-0.52849787
0.16608925
-1.51632708
-0.23124243
1.56327495
2.80856424
2.82699627
1.67282774
1.28374611
0.22991611
1.89927216
0.82151780
1.96948605
2.64945494
3.79450304
3.63681809
2.82429716

4.93562946
5.57422285
4.82605379
3.43760609
2.80232764
1.72016665
2.84666759
5.32283341
6.65716680
5.52573492
4.15672810
4.65109291
5.00609064
5.85611573
5.44394381
4.43211844
-0.93496688
-1.15569883
-2.65340650
-3.26983989
-2.13987291
-2.11131699
-2.16073364
-3.51510149
-4.18005483
-2.77914926
-3.10795625
-0.90900735
-0.47889121



Table 58. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (R,R)-6 from 5 spirocyclic dimer with three THF

G

-2280.373456 Hartree

Gy = -1426416.164 kcal /mol
AGyp, =-3.430739718 kcal/mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde

AGyp, = -8.43375092 kcal /mol vs. 5 spirocyclic dimer transition state leading to
(R/R)_6

Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 8.30462489 -4.49805993 0.79706434
O 0.00000000 0.00000000 2.12543790 C 8.23185188 -3.43527426 -0.10671542
Li 2.04916736 0.00000000 1.95416917 C 7.08012183 -2.65176509 -0.17413266
O 1.93739436 0.47147093 0.07311467 H 7.03698831 -1.81821735 -0.87273325
C 2.73677792 -0.07505910 -0.80157827 H 9.07534168 -3.21330547 -0.75578698
N 2.71034875 -1.53844209 -0.83383772 H 9.20232062 -5.10827772 0.85270085
C 3.90860545 -2.37856997 -0.72540648 H 7.26869084 -5.58456916 2.34489370
C 3.26780313 -3.78303269 -0.77488994 H 5.22994717 -4.18371214 2.22297533
H 3.35620267 -4.24250304 -1.76520058 C 3.61083254 0.52481362 -1.64939093
H 3.66941030 -4.46577435 -0.02445862 C 3.88988116 2.00019573 -1.67801056
O 1.86822071 -3.57937205 -0.49949701 H 3.56347065 2.47576954 -2.61595605
C 1.57789243 -2.25719013 -0.61729536 H 3.37629230 2.50950449 -0.85696016
O 0.41872433 -1.85621195 -0.55084236 H 4.96506984 2.21536033 -1.58389109
H 4.55238472 -2.23222337 -1.59846329 H 4.15721608 -0.10170485 -2.34965125
C 4.72134161 -2.07434229 0.55520701 O 297610434 1.55778127 2.84400869
H 4.98662750 -1.01061076 0.51055421 C 4.23505609 1.37006537 3.53217122
H 4.07600886 -2.20838276 1.43219042 C 4.93493389 2.73466568 3.50653736
C 5.97763196 -2.91190271 0.65530155 C 4.34630212 3.38499071 2.24356885
C 6.06728177 -3.97859022 1.56063511 C 290325690 2.88368123 2.28039468
C 7.21939555 -4.76513782 1.63215223 H 243113135 2.79084455 1.30017259

S-190
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2.27684002
4.85271565
4.41381548
6.02476587
4.66889289
4.02667700
4.80733507
2.24516378
1.50553416
2.02408192
1.09075138
0.29514253
2.27661815
2.00575204
2.59735164
3.12535947
0.58934687
-0.28527050
0.31354410
1.37841149
-0.49355754
-1.65462504
-2.29531710
-2.02165618
-3.35045934
-3.30107575
-2.80792792
-4.32335327
-2.48483693
-1.86176546
-3.35390156
-2.68757742
-3.99134752
-4.20157349
-3.62005939
-4.39024270
-5.76000163
-6.35247407
-5.57753635
-6.04928666
-7.41884601
-6.36115273
-3.92162070
-2.55622716
0.17245388
-0.48930293
0.59705122
-0.25976761
1.06682453
1.31820272
-0.71934975
0.12650176
0.32806150

3.51393571
3.01230821
4.47731626
2.64117614
3.32107835
1.00251683
0.60353716
-1.55450362
-2.06327369
-2.02705485
-3.56341502
-3.60735540
-4.36834857
-5.42297589
-3.95808657
-4.32618689
-4.22079442
-3.72339974
-5.26909533
-4.20889813
-0.81702567
-1.51549992
-1.33437344
-0.55892178
-2.17822798
-3.10764674
-4.02290658
-3.32904200
-2.37782282
-3.08273977
-1.54263528
-0.90155622
-0.87613390
-2.39893580
-3.07802871
-3.88866612
-4.03258695
-3.35832430
-2.54858800
-2.01621147
-3.45718441
-4.66181733
-4.40408277
-2.96364913
-1.15038074
-1.72834891
0.12453838
0.77197342
-0.15789134
0.70235251
1.26001359
2.19992570
1.62467026

2.92777268
1.34583365
2.24717435
3.47894567
4.39417630
4.54120196
2.99760599
2.88133053
3.87802306
4.86965276
3.68198741
2.92076821
3.13721512
2.99876294
2.17966305
3.83347711
4.97952156
5.41793070
4.81069869
5.74274263
2.90949540
2.53336384
1.29650191
0.41145994
1.22297959
2.32419269
1.98161394
2.63144024
3.39780855
3.94721560
4.36935923
4.95809694
3.77571338
5.28653783
6.36764982
7.20082828
6.96830082
5.90040699
5.06730719
4.24398420
5.71607299
7.61882723
8.03485447
6.56562315
4.20359120
4.85077631
4.95041563
5.17692348
5.89914028
4.36854169
-1.42847220
-2.10785578
-3.52410531

TITIZIZTIZTNO

H

S-191

-0.86646115
-1.67629215
-2.13720689
-2.45047839
-0.50925339
-1.46889170

1.28079164

0.33483182
-0.38162424

1.04154869

0.64489453
0.82055794
-0.08974270
1.59469551
-0.38567862
0.86484426
1.09199671
2.41648236
3.17580179
2.28171686

-3.70024175
-2.40481260
-2.02292344
-2.51980636
-3.78586231
-4.58727410
-3.58280782
-4.27992069
-2.14103448
-1.52299185



Table 59. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (S,5)-6 from 5 spirocyclic dimer with three THF

Bn

—~

@)

N

bl

@)

=
@)

THF-Li Lil

G

o O

THF

@)

N
Mi
Me

-2280.378761 Hartree

Gup, = -1426412.247 kcal / mol
AGyp, = 0.485882721kcal /mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde

AGyp, =-11.50745307 kcal / mol vs. 5 spirocyclic dimer transition state leading to
(S/S)_6

Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 7.49005228 -2.53653890 -2.65036249
Li 0.00000000 0.00000000 2.60954310 C 6.20917028 -2.13897652 -2.26053025
O 1.45537568 0.00000000 1.42937248 H 5.38203964 -2.22387242 -2.96232018
C 2.66906501 0.45379665 1.36482268 H 7.65356497 -2.92087982 -3.65391026
N 3.14800567 0.76754215 0.01717431 H 9.55177964 -2.75550413 -2.05351468
C 2.33358053 1.15916615 -1.00311621 H 9.14985943 -1.89097677 0.24501075
O 1.14145759 1.42998191 -0.97681488 H 6.87654014 -1.19658676 0.93169019
O 3.04539115 1.22653210 -2.16900711 C 3.57305204 0.63447170 2.36616484
C 4.44038843 1.04497124 -1.86946410 H 4.52933759 1.08795744 2.12198743
H 4.92097623 2.02972183 -1.83962620  C 3.35553471 0.23021869 3.79551826
H 4.89169277 0.44757380 -2.66379941 H 4.17861002 -0.39787516 4.16966220
C 4.45877439 0.35515929 -0.49468979 H 3.29309953 1.08992426 4.48202348
H 5.26285693 0.76185717 0.12364363 H 2.42985775 -0.34077225 3.90782730
C 4.58949926 -1.18542163 -0.55143685 O -1.12710122 -0.97971025 1.43883156
H 4.34994845 -1.56123532 (.44978792 C -2.41396201 -1.14356814 1.37144551
H 3.82669625 -1.57531494 -1.23602042 N -3.18480806 0.07480076 1.10715401
C 5.96756473 -1.64544342 -0.97128929 C -4.32473702 0.51983960 1.91273258
C 7.04733338 -1.56391429 -0.07831598 C -4.71185160 1.79998468 1.14694074
C 8.32820361 -1.95817493 -0.46355172 H -5.51592418 1.61693921 0.42528739
C 8.55451175 -2.44522596 -1.75325031 H -4.99594970 2.62781456 1.79900126

S-192



O
C
O
H
C
H
H

T ITONNNOI I I INN I T I I IONONNNNN

-3.52651918
-2.70604676
-1.70758930
-5.13830029
-3.93318944
-3.51242093
-3.12878378
-5.10338199
-5.25461399
-6.35185455
-7.32041322
-7.18151584
-6.08337857
-5.97719020
-7.92706713
-8.17433205
-6.44648633
-4.49788400
-3.13785065
-2.54398697
-2.82952691
-2.86923691
-1.45111463
-4.21388529
-0.42583441
-0.29348631
0.35177782
1.09007926
0.11981146
-0.69717329
0.58635792
1.29141282

2.17462942
1.08346409
1.10121043
-0.20998284
0.74450863
-0.20014877
1.48763747
1.16442069
2.49250859
2.88237245
1.94603908
0.61779099
0.23306691
-0.80606856
-0.12048070
2.24653947
3.91698270
3.22631940
-2.28267854
-3.61758088
-3.96302407
-4.40456836
-3.57653842
-2.23477330
1.89319656
2.93797959
4.13635845
3.47676513
2.36164472
2.73849699
1.51021959
4.16330149

0.42103735
0.32888856
-0.37649414
1.86546650
3.39275753
3.75668043
3.43587433
4.25368569
4.67551573
5.44654639
5.80909753
5.39932441
4.63055319
4.32521155
5.68345622
6.41029697
5.76621338
4.40592745
1.52792739
1.87541393
2.88312433
1.17992478
1.83516282
1.38407009
3.19218118
2.17908861
2.88692196
4.06192831
4.44394005
5.07673792
4.94488452
4.89039793

I IITIIZZTZTONNNO I I I TN I I ININNO I I T T

S-193

2.03852771
-0.41374675
1.01519742
0.33012893
-1.28676627
0.01109994
0.12061393
0.06585612
-0.77696465
1.34808253
1.27362851
1.51202851
2.22824928
-0.18504337
-1.10261884
-0.27593531
0.64099223
0.27359327
0.20306530
-0.33402652
-1.67718596
-1.62758890
-0.18113480
-0.05189442
0.48384949
-2.30828892
-1.89155989
-2.51953226
-1.77101886
0.37543791
-0.43383873

3.04677352
4.82858982
4.69477661
2.54180537
3.15762460
-1.08693099
-2.29071519
-3.33082964
-3.98447257
-4.18938918
-5.02935442
-4.59778766
-3.59701938
-2.73409127
-2.13845100
-3.53075126
-2.07980930
-2.66868532
-1.32174446
-2.64759281
-2.64847602
-1.34654106
-0.86596263
0.21630755
-1.32300569
-0.59635529
-1.50962390
-2.63392439
-3.54244463
-3.36641447
-2.83855203

3.72140760
3.25797602
2.22028647
1.37428184
1.77871135
4.34451246
4.16286438
5.25349969
4.97105747
5.18779111
5.88566771
4.18414052
5.46256647
6.63888879
6.65551238
7.38482342
6.93737815
3.13571275
-1.55466914
-1.41687450
-2.18299175
-3.02798257
-2.86304913
-2.87714564
-3.61258854
-2.61652088
-4.07774710
-1.48649439
-2.80826208
-1.85325461
-0.34795568



Table 60. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,5)-6 from 5 spirocyclic dimer with three THF

(@)

G

N

il

-2280.362701 Hartree

Gyp, = -1426406.197 kcal / mol
AGypp, = 6.535766459 kcal / mol vs. 5 spirocyclic dimer with three THF and

isobutyraldehyde
AGyp, = -5.45756933 kcal /mol vs. 5 spirocyclic dimer transition state leading to
(S/S)_6
Atom X Y Z Atom X Y Z
Li 0.00000000 0.00000000 0.00000000 C 6.68537602 2.15266926 -2.24043963
Li 0.00000000 0.00000000 2.96561520 H 5.93943843 2.25555128 -3.02579189
O 1.26203026 0.00000000 1.49991689 H 8.23547178 3.09774374 -3.39890771
C 2.51250755 0.33479227 1.40466470 H 9.96039343 2.84998366 -1.62234087
N 2.78775689 1.42031407 0.46463906 H 9.36196642 1.74630647 0.52617949
C 1.86313844 2.01509641 -0.35585789 H 7.06799923 0.90509554 0.89461201
O 0.69655114 1.72374661 -0.57781443 C 3.55970929 -0.20497761 2.08822361
O 2.43625980 3.07539561 -0.99913286 H 4.56733579 0.15869360 1.92375619
C 3.73957365 3.30760483 -0.43754081 C 3.39429724 -1.31953041 3.08357651
H 3.66167537 4.09948033 0.31693538 H 4.00862479 -2.19623296 2.82749848
H 4.40827488 3.63095630 -1.23679279 H 3.69044953 -1.02352974 4.10175418
C 4.12348556 1.95741681 0.17918341 H 2.35194026 -1.64969133 3.13139916
H 4.67819270 2.09481086 1.11060465 O -1.28395383 -0.83397377 1.30898904
C 492012612 1.04609730 -0.78900116 C -2.46799626 -1.12361295 1.47266621
H 4.92797690 0.03739791 -0.36356699 N -3.37954724 -0.86048318 0.42368382
H 4.36819764 0.99178101 -1.73547437 C -4.82260960 -1.17142517 0.38190127
C 6.33125414 1.53338858 -1.03400383 C -5.02623017 -1.27733618 -1.13753978
C 7.31681145 1.39572930 -0.04433345 H -4.89961360 -2.30143606 -1.50541717
C 8.61283384 1.86681223 -0.25211974 H -5.98659931 -0.88516276 -1.47224687
C 8.94999251 2.48512760 -1.45857542 O -3.98161335 -0.45962038 -1.70110070
C 7.98234249 2.62470454 -2.45361572 C -2.96391057 -0.34374478 -0.81353253
S-194



@)
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-1.89316465
-5.01313503
-5.68452222
-5.34116634
-5.49775746
-7.16218120
-8.03708607
-9.39513645
-9.89921615
-9.03909835
-7.68398432
-7.02573796
-9.42519069
-10.95585004
-10.05784278
-7.65463015
-2.93651548
-2.24536093
-2.65319418
-2.39073080
-1.17594131
-4.02227614
0.59129319
1.61136643
2.71464666
1.98057472
0.51545013
-0.02729687
-0.05032661
2.09166302
2.36705229
3.14240658
3.52238971
1.93455243
1.18590802
-1.23091125
-2.53662019
-3.48398678
-4.51318017
-3.47367828
-4.14904190
-3.78587064
-2.46410450
-3.11700238
-3.16131089
-3.79740330
-2.09747327
-2.85981518
0.82443284
1.48609452
0.54893830
-0.27115640
0.26640173

0.13088624
-2.13182765
-0.06663718

0.07601246

0.87527421
-0.39824651

0.24301224
-0.08169253
-1.05623294
-1.69955232
-1.37155013
-1.86741605
-2.45223843

-1.30859985

0.43176950

1.01497848
-1.79356644
-3.16847143
-3.71068824
-3.78780748
-3.01776856
-1.93162775
1.66263175
2.64464034
2.32404329
1.46044752
1.47805234

2.32848004

0.55980648

1.85463101

0.43661417
3.23817800

1.75829600
2.56989268
3.64543627
-0.66355356
-0.95278949
0.27621100
-0.04268652
0.67058191

1.51299505
-0.16720384

0.96366106
1.49022595

1.27984043

2.32928623

1.81618480
-1.69300389
-1.43630727

-2.55273538
-3.75132063
-3.33814045
-1.93477810

-1.11572001
0.86449300
1.03419702
2.06341259
0.50446030
1.01514356
0.12812404
0.09986446
0.96123869
1.85438507
1.88061523
2.59141544
2.53655500

0.94301982
-0.59157421

-0.53639120
2.72287000
2.82917736
3.68911902
1.93457299
2.99376505
2.71931953

4.09993512

3.89265818

4.92348108

5.98852114

5.52395727
5.96653742
5.68299915
7.00368374
5.98445679
5.34790248

4.45180652
2.85405344

4.06564173
4.13111132
4.06309209

4.27936146
4.03806535

5.76439320
5.96030592
6.40007051
6.06998599

3.41552849
2.34008533
3.60907917
3.64326354
4.83758613

-1.20975516
-0.59422176
-0.83057166
-2.08616783
-2.43116231

S-195

TITTTZTTITTT

-0.49448505
1.05819052
-1.33997277
-0.14511604
-0.10867371
1.10975035
2.45893440
1.64672583

-1.22423343
-1.99158701
-3.29497857
-4.03400522
-3.89734032
-4.67882525
-2.70677162
-2.29036875

-2.75628946
-3.19315840
-1.85302673
-2.92135529

0.03144551
-0.98112645
-1.08456388
0.45132620



Table 61. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,S)-6 from 5 D,, tetramer

G =-3399.030426 Hartree
Gipy = -2126262.914 kcal / mol
AGyp, =-10.11563257 kcal/mol vs. 5 D,, tetramer and isobutyraldehyde
AGyyp, =-12.45772222 kcal /mol vs. 5 D,, tetramer transition state leading to (R,S)-

6

Atom X

Li 0.00000000
Li 0.00000000
2.03422653
2.71044244
4.02638500
4.53849157
4.68770970
5.49642144
3.45952512
2.33570996
0.99340287
0.87335236
1.78082923
-0.42321658
-0.75710077
-0.33169932
-1.23535383
0.03496402
-1.88917120
-3.50228799
-4.37329194
O -5.65501130

NOCOTITITNINNZONOTITITNONO

Y

0.00000000
0.00000000
0.00000000
0.71352022
0.44280611
1.33496012
0.75258447
1.72817498
2.42709255
1.82743275
2.38078770
3.72188844
4.30210313
4.47923931
4.81327935
5.38460881
3.88024991
1.48706903
1.42156733
2.36676551
1.86015846
2.31797847

Z

0.00000000
2.71116570
2.80836724
2.07931518
1.85833045
0.84618632
-0.06686070
1.19097482
0.66403950
1.39251214
1.45644265
1.58839266
1.73289566
1.54131276
2.53636477
0.92625136
1.11771127
1.33985988
1.24531406
1.68583753
2.39093476
2.31161104

Atom X

C -6.42317781
H -7.40950294
H -6.53246339
C -5.60534045
N -4.28418011
C -3.08234665
O -2.19734169
Li-2.12202585
O -3.86648352
C -4.51280242
O -5.87166623
C -6.35209206
H -6.64433385
H -7.22414010
C -5.16413604
N -4.06047326
C -2.64972525
C -2.28965612
H -3.05176949
C -0.88325517
H -0.30449149
H -0.87764102

S-196

Y

1.75048119
1.48140751
2.51385160
0.53632735
0.85513112
0.06029263
0.05318511
-1.15421291
-1.69359070
-0.86643899
-0.83097334
0.33493195
1.08360936
0.04514503
0.82050788
0.10181400
0.28267756
0.47579531
0.38663318
0.77940446
-0.12585271
1.40655348

¢
2

Z

3.39115978
3.01036585
4.16878656
3.87114622
3.30235110
3.56048156
2.59827184
1.04382305
0.37444609
-0.26355487
-0.18918592
-0.89283179
-0.14957436
-1.48042631
-1.74872167
-1.10014828
-1.40108250
-2.68788486
-3.45701763
-3.12406709
-3.35840221
-4.02410752



H
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-0.33013703
-1.87277173
-4.98416121
-4.77739641
-4.09509439
-6.19884660
-6.49136943
-7.62390545
-8.48512125
-8.20282742
-7.06944728
-6.84752167
-8.86190930
-9.36532056
-7.83055015
-5.81872847
-5.27485499
-0.23214192
0.38834639
1.78321797
2.22073050
1.57876020
3.55431671
4.09243798
4.67313499
4.74646677
2.86715667
2.73425189
2.94990683
4.10932394
5.26234618
6.34228205
6.28653870
5.14190248
4.06474784
3.17172233
5.08545099
7.12501409
7.22487862
5.30701119
2.00067436
3.03468924
-0.11434279
-1.50431398
-2.23425034
-1.52893784
-1.87447933
0.50808021
-3.01802360

1.31839912
0.27328790
2.35035495
2.66358552
2.58913422
3.07551632
3.07108154
3.71867801
4.38801931
4.40583910
3.75432254
3.78032107
4.93172853
4.89669298
3.70692001
2.56563532
0.47440301
-1.50241524
-2.63366627
-2.49313557
-1.56382065
-0.68512749
-1.69116088
-2.67143384
-2.13673527
-3.33898506
-3.38577477
-4.37522200
-3.53819191
-4.41494404
-3.85854637
-4.66440150
-6.04411262
-6.61299697
-5.80495478
-6.25836514
-7.68805102
-6.67317641
-4.21301040
-2.78496326
-3.96270998
-2.53795890
-3.88555312
-4.19690725
-4.27824786
-5.14980224
-3.42536581
-4.71879935
-0.60981181

-2.34545362
-0.34017831
-1.73712304
-0.70793416
-2.33028474
-2.27697454
-3.64936113
-4.14268901
-3.27010575
-1.90378612
-1.41274731
-0.34802353
-1.21770385
-3.65414008
-5.20978902
-4.33953691
-2.78556850
1.26239451
1.00735981
0.61359759
-0.26813379
-0.84645842
-0.48246502
0.43155181
1.18748002
-0.13155209
1.04506650
0.58829493
2.57610135
2.99994065
3.57057085
3.93741030
3.73800224
3.17449835
2.81134832
2.38587268
3.02384488
4.02487188
4.38334617
3.73925355
2.92001624
3.01416030
1.09900006
1.58122756
0.76218607
2.12481532
2.26699922
0.78586002
4.73858536

H
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H

S-197

-3.80925956
-1.91810024
-2.32160631
-1.37751196
-1.17459731
-6.15034555
-6.25047066
-5.39633719
-7.47271181
-8.67341917
-9.89571544
-9.93655213
-8.74721405
-7.52906872
-6.60668584
-8.76804379

-0.47444305
-1.57179741
-2.46843116
-1.89826575
-1.13828679
-0.82892240
-0.81492542
-1.58568089
-1.17071861
-1.10455211
-1.39153321
-1.75018758
-1.82661536
-1.54065274
-1.61805111
-2.11615850

5.46875047
5.08965689
5.57836235
4.19538314
5.77373482
3.39368187
2.30336579
3.63371681
4.04581832
3.32599884
3.93786414
5.28532551
6.01413315
5.39855680
5.97084681
7.06162088

-10.88600372 -1.97583238 5.76330970
-10.81416396 -1.33964565 3.35892294

-8.64694188
-5.55022240
3.13235419
2.81235589
2.27848092
4.30902287
4.70459389
5.80163149
6.52429970
6.13859491
5.04092649
4.73935090
6.68870643
7.37685038
6.08848658
4.13864491
3.77114973
0.00025370
-0.62939978
-1.23328808
-0.63420316
0.08000688
0.07160302
1.12139509
-0.42252527
-0.07571533
-2.08272412
-2.58494449
-2.09434765
-2.66565796

-0.84226759
0.54023805
2.72138598
1.78547210
3.40750133
3.31837536
4.64487743
5.19253633
4.42187625
3.10361636
2.55800941
1.53309179
2.49800125
4.84876012
6.22366280
5.25783418
3.35760019
0.91601613
1.93491880
2.39857540
2.66076140
4.01698167
4.56599522
3.88409702
4.63815756
2.04098515
2.84433630
1.87984846
3.37089961
3.43903502

2.27056170
4.96293261
-0.81245423
-1.28378965
-0.83412267
-1.55557103
-1.32414020
-1.98857594
-2.90241745
-3.14705551
-2.47784556
-2.68216405
-3.86265082
-3.42387614
-1.79850655
-0.62540291
1.15709664
4.59269241
4.81617681
4.01110581
6.13991625
5.96967712
6.91786841
5.65897773
5.21818250
6.85074912
6.62723329
6.75373798
7.58795829
5.91267107



Table 62. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (R,S)-6 from 5 D,, tetramer

OLLi+
rOAL

Br:l Me
A
O

O-Li
AN
@)

Me

@)

(@)

e:
Me

G =-3399.016367 Hartree
Gup, = -2126253.014 kcal / mol
AGyp, =-2.558143128 kcal/ mol vs. 5 D,, tetramer and isobutyraldehyde
AGyp, =-0.21605348 kcal /mol vs. 5 D,, tetramer transition state leading to (R,S)-6

Atom X

Li 0.00000000
Li 0.00000000
1.97259065
2.71053915
4.01902212
4.59777801
4.70130068
5.58201728
3.60058823
2.41113960
1.11722490
1.12758603
2.08152470
-0.08656874
-0.59789029
0.18575230
-0.83025845
0.08464499
-1.78606124
-3.10038911
-3.56093532
O -4.01098552
C -4.26884140
H -5.13351434
H -3.38762427
C -4.50810456

NAOCOTITITNINNZONOTITITNONO

Y

0.00000000
0.00000000
0.00000000
0.61365148
0.26727279
1.03046032
0.36470916
1.37877266
2.17667163
1.67076393
2.34017058
3.68073790
4.15624339
4.56358422
4.62325920
5.58955993
4.22075439
1.54151024
1.76266310
3.17195601
3.31622497
4.51019599
4.43758455
5.06269137
4.81871336
2.94577621

0.0
Y
Bn

Do

9.

Z

0.00000000
2.80046440
2.95152253
2.19114918
2.05048778
0.97048541
0.10900452
1.28714444
0.69704152
1.39107570
1.41951018
1.58941501
1.79791974
1.55308238
2.52708537
1.27792108
0.82570503
1.23743291
0.79656103
1.18354132
2.30165860
2.73486989
4.15588454
4.37754836
4.68094030
4.42004732

Atom

X

N -3.72685103
C -3.32858596
O -2.82107224
Li-2.30384316
O -3.95147213
C -4.47992842
O -5.82331090
C -6.18158335
H -6.61685558
H -6.92898303
-4.86275995
-3.88959982
-2.44549227
-1.89862898
-2.53973462
-0.43678146
0.14977093
-0.28656028
0.00732532
-1.81685925
-4.73194543
-4.82110792
-3.72183524
-5.77090999
-5.65728495
-6.62554300

NONTTANOTITTNITNNZN

S-198

Y

2.36596120
1.01334170
0.63681315
-0.87846126
-1.42525482
-0.69730615
-0.71120813
0.31976127
1.15641056
-0.08268758
0.71951718
0.19154261
0.32950153
0.38879437
0.22815048
0.63411784
-0.29430398
1.15621554
1.25428886
0.42196138
2.23225938
2.75318503
2.42544560
2.73896362
2.45757240
2.89340093

Z

3.30666196
3.19038196
2.12525078
0.88024617
0.07563808
-0.75946979
-0.94287761
-1.88304921
-1.32506615
-2.56779954
-2.57278366
-1.60785189
-1.72370031
-2.95679914
-3.81854662
-3.21005975
-3.25213115
-4.16293208
-2.42215833
-0.56874254
-2.82246044
-1.86167810
-3.19844037
-3.80147869
-5.17157893
-6.07563624



NONATTINITI T TN TN I T TIITIONANIT T T I T I ITIONNNNNNNTANTITNOONZAOIT T T T T ITNNN

-7.72746726
-7.84961788
-6.87872632
-6.97538788
-8.69834807
-8.48068863
-6.51649426
-4.79574764
-4.76171299
-0.51353538
0.02130797
1.45983831
2.05317767
1.53604084
3.38384190
3.74922442
4.27861836
4.41250713
2.41584673
2.24811141
2.32821700
3.35158096
4.48619375
5.44082425
5.27644249
4.14846855
3.19643821
2.31346345
4.00655743
6.01711731
6.31030737
4.61402443
1.31367887
2.46008261
-0.58495648
-2.03709122
-2.64636677
-2.17303146
-2.46918751
0.01549648
-3.38072540
-4.16029947
-3.51595997
-4.29693904
-2.56228481
-3.76379761
-6.00107228
-6.40805822
-6.06534149
-6.80873613
-7.69685569
-8.42466209
-8.27234849

3.62414049
3.91773448
3.47763480
3.72162065
4.49367315
3.96728176
2.66805936
1.90068156
0.18761554
-1.39744505
-2.58875603
-2.57515359
-1.76632885
-0.89674177
-2.01458898
-2.94164128
-2.37639859
-3.69430570
-3.52152798
-4.52362320
-3.58721346
-4.53525579
-4.04933021
-4.92402197
-6.30303001
-6.80154463
-5.92479473
-6.32278275
-7.87458160
-6.98510665
-4.52599127
-2.97585051
-3.90701705
-2.57417882
-3.79611809
-4.02924499
-4.14632667
-4.94120068
-3.20279533
-4.66806031
0.16905978
0.49911839
-1.31780772
-1.51337035
-1.69146213
-1.88037597
2.54579513
2.90166417
1.45190774
3.10179848
4.16893899
4.69309372
4.15569271

-5.62525227
-4.26693167
-3.36486720
-2.30906006
-3.90735665
-6.32925365
-7.13326272
-5.53421117
-3.52899226
1.30791460
1.12089265
0.88922461
-0.01848157
-0.72309855
-0.09069930
0.95807541
1.72929002
0.52956443
1.47919635
1.06233889
3.01510352
3.60395313
4.26815010
4.79156251
4.65767712
4.00159355
3.48212541
2.98593776
3.90068484
5.06669128
5.30844877
4.38755214
3.27738471
3.40960749
1.13781355
1.44209542
0.53427269
2.03806283
2.01447397
0.89313594
4.39306051
5.07970347
4.06782038
3.32428739
3.68650001
4.97301904
4.34641102
3.39191064
4.32837471
5.50070965
5.31232091
6.38285077
7.66101368

S-199

TIZITONOIT I T ITONINOIT I T T T ITONONNNN T IONIT T T IIIOO

-7.39196725
-6.66781781
-5.99263394
-7.27235303
-8.83872688
-9.11243715
-7.83042537
-4.07371639
3.35757716
2.99603629
2.55347370
4.60325640
5.06594663
6.22864200
6.95105280
6.49928381
5.33550721
4.98341789
7.04938249
7.85518861
6.56766708
4.50237414
3.94688828
-0.90016000
-1.89390463
-1.95379632
-1.86385959
-0.53107881
-0.41601189
0.30410989
-0.47928559
-1.86719638
-3.04132439
-3.99592805
-2.87804867
-3.15380199

3.08984293
2.56783779
1.73105275
2.66075331
4.56034558
5.51750487
4.58520453
2.64939358
2.43845110
1.50905598
3.17877300
2.93042783
4.24120458
4.69049561
3.83504711
2.53116798
2.08451485
1.07011289
1.85997709
4.18516985
5.71094738
4.91877645
3.10370513
0.13864979
0.46468694
1.55998648
-0.27439335
0.06019202
-0.50624243
-0.17143449
1.12924526
-1.35137261
0.05822061
-0.34467852
-0.35744757
1.14603609

7.86173963
6.79054229
6.95766130
8.85283058
8.49520513
6.21511667
4.31588602
5.37537685
-0.80042541
-1.25444410
-0.88145538
-1.50713261
-1.31430561
-1.93989912
-2.77504037
-2.98075336
-2.35117611
-2.52489456
-3.63525598
-3.26592824
-1.78059339
-0.67597838
1.17385738
4.32983358
5.13223888
5.37638912
6.50999719
7.19728949
8.13009868
6.53274433
7.44757585
6.29592195
743710462
7.07638449
8.43877584
7.55812124



Table 63. Geometric coordinates and thermally corrected MP2 energies for IRC

derived reactants leading to (S,R)-6 from 5 D,, tetramer

\ Bn
O—
O-1:L0O N/g
O~y LﬁLiQO
S/N(o—u\o 0
\ o}
Bn Me U/
Me
Me

G =-3399.015586 Hartree
Gy, = -2126255.63 kcal / mol
AGyp, =-2.831781333 kcal/mol vs. 5 D,, tetramer and isobutyraldehyde

AGyp, =-7.970548406 kcal /mol vs. 5 D,, tetramer transition state leading to (S,R)-

6

Atom X

Li 0.00000000
Li 0.00000000
2.00008535
2.76279667
4.09232502
4.71015933
4.80586143
5.69628552
3.74735088
3.61483082
2.50058873
1.17456407
1.01916829
1.87131965
-0.31998965
-1.00393812
-0.19850876
-0.84263975
0.21013824
Li-1.71145074
O -3.24592496
C -4.22754177

OCZITTNINNAZINITITNONO

Y

0.00000000

0.00000000

0.00000000
0.73433528
0.45058682
1.30250621

0.73526117
1.58189122
2.49449798

2.77034707
1.88382023
2.34484966

3.58377109

4.24058851
4.10614290
4.32039980
5.04108775
3.40701756
1.46784254
1.67488737
2.77529935
2.32948450

Z

0.00000000
2.70878580
2.85189427
2.23790626
2.18349739
1.20212205
0.27146330
1.57637715
1.06159466
0.01093793
1.54291043
1.17895040
0.65171464
0.54261123
0.19879097
1.03331961
-0.35893855
-0.46880639
1.35707333
1.18662804
1.49807976
2.08410761

Atom X

O -5.45841943
C -6.45483959
H -6.84828650
H -7.25227216
C -5.68112000
H -6.01286790
N -4.32263821
C -3.29588438
O -2.25234094
Li -2.24872973
O -4.05553136
-4.51455334
-5.84055048
-6.08141417
-6.14497226
-7.02960170
-4.86794735
-4.51174700
-3.88632200
-2.44825251
C -1.89369825
H -2.51435812

NZINTTNON

S-200

Y

2.86442763
2.03153925
1.33735360
2.67509447
1.30382761
0.26759465
1.33499278
0.33609771
0.37959858
-0.86051447
-1.04913027
-0.24739050
0.06503107
1.13348079
2.07328587
0.92887804
1.10336535
2.11342550
0.44096785
0.62148480
1.00284468
1.08494642

Z

1.84287759
2.47488381
1.72625062
2.84877265
3.57922609
3.66980470
3.01586778
3.30034120
2.51864261
1.01168091
0.35313421
-0.45232659
-0.43419697
-1.37277310
-0.81441496
-1.87293423
-2.31772474
-2.54026172
-1.45048002
-1.53486541
-2.70906098
-3.59221068



TITIONIIIITIIONONNNNNIININIINOCONZAOINTIITINNNNNNIITNOIIIN

-0.42727261
0.16981845
-0.26385400
0.00177944
-1.81372137
-5.15971708
-5.94217767
-4.27102471
-5.59007788
-6.93771380
-7.33176327
-6.37859477
-5.03066489
-4.63931100
-3.58721241
-4.27980719
-6.68225109
-8.38206846
-7.68633304
-0.41253416
0.10799117
1.55026222
2.11357677
1.54710936
3.46296909
3.84636420
4.60077515
4.26870288
2.54352222
2.43376206
2.44679840
1.44544154
2.53958888
3.50620443
4.59128961
5.57592295
5.49041170
4.41237735
3.42991749
2.59038430
4.33402875
6.25469837
6.40703608
4.66098694
-0.53761057
-2.00286914
-2.62439761
-2.19999692
-2.37380504

1.30399573
0.40969571
2.01897847
1.74697107
0.44277208
0.37628774
0.95915090
0.44351062
-1.06975515
-1.43627147
-2.77008124
-3.76157439
-3.41158662
-2.07811938
-1.81401916
-4.17791388
-4.80087933
-3.03339600
-0.67143297
-1.44997717
-2.60912951
-2.60447329
-1.65073156
-0.84453695
-1.65625488
-2.69988619
-2.29283134
-3.52832646
-3.10141190
-2.52660822
-4.60150013
-4.80157665
-5.16591443
-5.04629428
-5.83360759
-6.22517453
-5.83165537
-5.04844080
-4.66187723
-4.05834540
-4.74092543
-6.13554315
-6.83988453
-6.15207098
-3.78316542
-3.98843745
-3.83176448
-5.01024578
-3.30653439

-2.86743449
-3.09877671
-3.68278380
-1.96066457
-0.39772977
-3.65997207
-4.16385576
-4.29420787
-3.54150414
-3.65650282
-3.53748357
-3.30339382
-3.19756786
-3.31915199
-3.24580790
-3.02459088
-3.21084779
-3.63229277
-3.85465476
1.32470727
0.96653065
0.73338591
-0.05085780
-0.78974520
0.07082828
0.99363587
1.66593745
0.41331270
1.70944262
2.63700921
2.01773163
2.41387224
1.08178231
3.00679199
2.60042398
3.51028514
4.84574319
5.26518399
4.35435825
4.69282485
6.30471336
5.55605144
3.17420828
1.56243496
0.79353815
1.06062693
0.16637210
1.40809058
1.83465229

S-201

H
C
H
C

TIZOITITIIZIONIONOII I T I IONNONONITIN I T IT T INNNNON I IO I IT

H

0.03358132
-3.53537225
-4.44684084
-2.67342228
-3.24210079
-1.81635942
-2.28039688
-5.75856966
-5.00594651
-5.47348459
-7.13140486
-7.59462426
-8.86826036
-9.70471928
-9.25601380
-7.98020609
-7.63390060
-9.89609218

-10.69644756 1.68029520

-9.20656881
-6.94846066
4.21772436
5.14001920
3.48200560
4.46872718
5.76611586
5.99743534
4.92938651
3.63305380
3.40418217
2.39459537
2.79793630
5.10602633
7.01196462
6.60800382
-0.15321313
-0.75956217
-1.25407685
-0.83871674
0.15934846
0.11649125
1.18449314
-0.08172199
-0.52233902
-2.26947523
-2.97141585
-2.31038500
-2.60972866

-4.62177163
-0.55835253
-0.47843048
-1.75927042
-2.69198317
-1.79941336
-1.77444073
2.01933105
1.57391796
3.06890374
1.93465638
0.72593212
0.63305248
1.75143508
2.96092415
3.04890799
3.99842831
3.83896357

-0.31201304
-0.14954990
3.75681131
4.09110219
4.55183938
3.57735459
3.39220187
3.23541001
3.27118750
3.46781778
3.61882968
3.78476284
3.51608975
3.15657070
3.09479019
3.38694732
0.19591588
1.04984763
1.88200289
1.09339349
2.15740510
2.22101179
1.90694740
3.14989094
0.10920452
1.39829580
0.63470616
1.43518866
2.37009931

0.40899943
4.29834199
4.87930313
4.57262364
4.44334546
3.89645350
5.60000193
4.95085098
5.60952942
4.80620910
5.58318514
6.12522423
6.68529897
6.71590543
6.18526573
5.62390283
5.22099552
6.20998633
7.15423823
7.10198800
6.11492728
1.83604379
1.34275494
1.68698684
3.31676297
3.81393145
5.18133178
6.07792873
5.59740071
4.22957676
3.86168148
6.29072586
7.14406243
5.54499516
3.12434607
4.74913640
5.37209968
4.83192450
6.88081616
7.38590754
8.47883545
7.09499318
6.98451632
7.24523695
7.34974233
7.00123622
8.44389422
6.97056906



Table 64. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (S,R)-6 from 5 D,, tetramer

O
e
N /O
Bn

e

]LI—\O )—O
(@]

Me
Me

Me

G =-3399.002881 Hartree
Gy, = -2126249.897 kcal / mol
AGyp, =2.901640594 kcal /mol vs. 5 D, tetramer and isobutyraldehyde
AGyp, =-2.237126478 kcal /mol vs. 5 D,, tetramer transition state leading to (S,R)-

6

Atom X

Li 0.00000000

TTZOONODOITIININAZINITITNONO

0.00000000
0.99312128
0.87472245
2.13474130
2.08424715
2.29243976
3.17033506
3.86016546
2.30540750
2.80226431
4.11864402
4.79430332
4.70826750
4.84842274
5.69642285
4.09527847
1.90728173
2.27996718
3.33355219
2.95910589
3.71056088
2.94345252
2.51612802
3.62044788

Y

0.00000000
0.00000000
0.00000000
0.26787452
0.03634640
-0.92746433
0.83847765
0.02932919
-0.80975387
-0.23037191
-0.74339776
-1.05774902
-0.91029003
-1.63124662
-0.88311596
-2.06019105
-2.44253878
-0.88832389
-1.16520076
-0.41186818
0.46308505
0.85566531
1.75891629
1.18194170
2.51939733

Z

0.00000000
1.94879940
2.66156717
3.98838684
4.63788886
5.15529586
5.36098829
3.49999344
3.62649336
2.34289579
1.08295216
0.97102299
1.80240664
-0.29162894
-1.08758402
-0.09187946
-0.71002555
0.12834652
-1.74006952
-3.23467462
-3.99425728
-5.04244799
-5.87266914
-6.69881763
-6.26096665

Atom

OITTININNAZINITITNONOEONZTIN

Li
@)

S-202

7

X

1.87044736
0.92015639
1.77943175
0.63152489
0.70793858
-0.21137670
-0.16477584
0.93770193
1.36314628
2.74293694
3.36314402
2.84408590
3.03107935
3.94889361
1.88340819
1.86744648
2.23516655
2.41943270
2.36276058
1.41445937
3.09657744
2.69012951
1.51530529
0.92274757
0.35151810

Y

2.31970643
2.43528780
1.20523464
0.77834141
-0.28050197
-2.05905027
-2.67806965
-3.00466500
-2.59426707
-2.97888732
-2.08211596
-3.39579898
-4.00789268
-3.75336188
-3.77201697
-4.00518886
-5.21101694
-6.01883816
-5.51476429
-5.84731450
-6.31130553
-4.63928893
-2.94729875
-2.60736888
-3.47958610

Z

-4.92833876
-5.45157094
-3.95931873
-3.24711262
-2.61007039
-2.31228676
-4.14890785
-4.58106470
-5.80214964
-5.97750064
-5.88229308
-6.98095860
-4.86096715
-4.32141249
-3.97465943
-2.53696348
-2.05482004
-2.75269112
-0.58707219
-0.14135351
-0.41611910
-0.01433029
-1.83008020
-0.00882919
1.60626595



C
O
C
H
H

TZONOITTIZNINITZZITITONOONNNNITTINI T I T ITONNNNNATTINOI T TITNNNZIO

-0.64135453
-0.69003020
-1.95393206
-1.74984650
-2.55485911
-2.59389351
-2.39747956
-1.78891022
-1.84181233
-2.87902523
-3.12206761
-2.61520394
-4.19145864
-2.77755793
-3.55846750
-0.85059095
-4.10535845
-4.43748835
-4.29066982
-4.87888816
-5.45939796
-6.15565099
-6.28142877
-5.70966874
-5.01731313
-4.58227043
-5.80536371
-6.82336402
-6.60168485
-5.37438135
3.17399491
4.07385499
3.39180904
1.99556447
2.06570943
0.98180187
-0.19500105
-0.27649514
0.80877543
0.73468790
-1.18659403
-1.04088879
1.06036104
2.98553374
-0.56933076
-0.55284261
-1.85383962
-1.83426510
-1.98689784
-2.71942937
2.28173522
1.55643450
3.25032609

-2.95606623
-2.68424318
-2.05656676
-1.17521134
-2.77225679
-1.71927863
-0.67268818
-2.58016472
-2.51049958
-3.12193535
-3.08841872
-3.90701316
-3.17916231
-2.14900750
-3.70217639
-1.84608192
-1.98773450
-1.83528215
-3.04074036
-1.08416525
-1.58436474
-0.74478037
0.61407507
1.12596209
0.28404019
0.69160274
2.18257931
1.26955457
-1.15515348
-2.64484665
-5.45667685
-5.46666606
-6.11044285
-5.98303888
-6.09318635
-6.56769867
-6.94282703
-6.84643684
-6.37418535
-6.31154740
-7.14295668
-7.31326737
-6.64796411
-5.81745156
1.62764077
2.37712996
0.79135973
0.05878348
0.26439750
1.44245769
3.64897548
3.87013881
3.50261252

2.11504086
3.43706575
3.74606177
4.35374359
4.31812830
2.38274242
2.12567989
1.49300359
0.03760490
-0.57471093
-2.05822793
-2.59161153
-2.28387084
-2.50790536
0.04047554
-0.53297847
2.32913422
1.29653662
2.57492523
3.26859554
4.44134099
5.31369037
5.02525565
3.85796607
2.98843579
2.07835891
3.62194745
5.70181383
6.21607933
4.66919577
-5.39352944
-6.02292349
-4.54334993
-6.18512620
-7.58104663
-8.32196788
-7.67393057
-6.28314053
-5.54474788
-4.46264152
-5.76868422
-8.24672882
-9.40306963
-8.09362724
-3.21034628
-4.00297499
-3.26465402
-4.07971073
-2.31615409
-3.41851995
-4.25661187
-3.46617119
-3.76275464

S-203

IIZITOAOIT T T TN ITNOIT I T T ITONONNNNTIN I I T T ITIONNNON

2.36351750
1.19480364
1.26298342
2.50357008
3.67321240
3.60151024
4.51802180
4.64298336
2.55690610
0.34692696
0.22333998
4.00095817
4.71389510
4.59108847
3.20480608
3.17912435
2.43847536
1.70645740
1.72804437
2.47565795
2.48671640
1.15878726
1.12504387
2.43565223
3.75539709
-0.42418750
-0.48146284
0.43630105
-1.67983434
-1.53496542
-2.40574118
-1.42601327
-0.64624225
-2.59357995
-1.81259390
-2.10809465
-2.57195716
-0.86781734

4.79370180
5.36739595
6.40391279
6.88719036
6.33029711
5.29142766
4.87221358
6.70609980
7.69705308
6.83924827
5.00956465
1.33438268
1.33999293
1.25971447
2.62159663
3.43801656
4.62107398
5.00625960
4.20668240
3.02903994
2.42143929
4.49354813
5.92436210
5.23989930
3.14927561
1.58918757
2.43510377
3.07142291
3.43898136
4.23538001
4.88201539
3.55545819
4.88222114
2.83557536
4.39634980
3.88729485
5.16226058
4.92617369

-5.24497253
-5.76833795
-6.69882879
-7.12135023
-6.60384500
-5.67326418
-5.26311323
-6.91877123
-7.84364301
-7.08885619
-5.43383714
3.37460619
4.20943823
2.45528299
3.38123217
4.52091753
4.54302346
3.41958563
2.27497659
2.25321495
1.35240058
1.39566766
3.43392289
5.43678332
5.39818409
-0.72610972
-1.73704320
-1.85478904
-1.64782411
-0.34240643
-0.17543684
0.50537846
-0.38072745
-1.56804237
-2.84086240
-3.76634064
-2.64146708
-3.03031834



Table 65. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,R)-6 from 5 D,, tetramer

G

-3399.005379 Hartree

G = -2126242.921 kcal /mol
AGyp, = 9.877340194 kcal / mol vs. 5 D, tetramer and isobutyraldehyde

AGyp, =-1.529003127 kcal/mol vs. 5 D,, tetramer transition state leading to (R,R)-

6

Atom X

Li 0.00000000
Li 0.00000000

NZINITTNONO

C
H

NOZOTIT TN

@)

1.57333031
2.10600768
3.43538290
3.80929676
4.31464344
4.49135439
2.48419818
2.41783029
1.51656747
0.20067518
-0.61844659
-0.33044051
-1.95282190
-2.75030391
-2.27084612
-1.91928644
-0.06318286

i -1.85634873

-3.73267753
-4.27802391
-5.50783960

Y

0.00000000
0.00000000
0.00000000
1.08460854
1.17311066
2.56536249
2.84676101
2.66803015
3.33519345
4.17451806
2.30881603
2.57123604
3.46298707
3.89898690
3.85558397
3.14119896
4.83509170
3.92542371
1.90543888
1.36790494
1.00136134
-0.06844021
-0.33071201

Z

0.00000000
3.29458670
4.35246982
4.58943594
4.81265259
4.90016543
3.97277985
5.74607142
5.09008972
4.39214520
4.67899997
4.12038935
4.72056520
5.66854477
4.14520296
4.40229471
4.52049071
3.05010393
3.01343719
2.24475180
1.80589691
2.04300988
1.50376437

Atom

C
H
H
C
H
N

NONONNOIDIITNOITITININN

S-204

X

-5.84026636
-5.57191226
-6.91416199
-4.99037403
-4.63611558
-3.87138781
-2.62066075
-2.35207021
-3.05932954
-1.23865380
-0.58362707
-1.63416463
-0.60842983
-1.87524342
-5.72045474
-4.96796857
-6.13703335
-6.81376158
-6.49343717
-7.49319266
-8.83677042
-9.17061423
-8.16593073

Y

-1.70929935
-2.30066442
-1.77927457
-2.07364704
-3.10374123
-1.13382825
-1.19970663
-2.34579828
-3.16717935
-2.46445815
-1.58814330
-2.55896548
-3.35159731
-0.15262596
-1.85602056
-1.89871285
-0.84128766
-2.87276890
-4.19151668
-5.14232317
-4.79038710
-3.48185292
-2.53321194

Z

1.75809995
0.87545927
1.93582290
2.97900139
2.90316156
2.80133585
3.55230149
4.25114408
4.22419834
5.25772137
5.25256334
6.28066304
5.09389410
3.46704125
4.32720710
5.12124317
4.33204514
4.57271248
4.92974346
5.13212757
4.98236924
4.63287110
4.42983652



H

H -10.21316953

NAZINITNONOELIIITININIITITITITONONNNOONNITTININTIITNOONZNOI I T

-8.43507125

-9.61657497
-7.22402436
-5.45032646
-1.02032773
-1.58958081
-2.49286865
-2.26019171
-1.19985988
-3.38915077
-4.50309034
-5.10784163
-5.08612388
-3.87391265
-4.31786034
-4.03385299
-5.11268668
-3.60414262
-3.45405988
-4.29242214
-3.76680063
-2.38644492
-1.53916818
-2.06692074
-1.39704006
-0.46251572
-1.97320768
-4.43669394
-5.37138769
-1.43678184
-1.89578095
-0.62696698

0.40877541
-1.06868256
-0.57566922

i 0.77588247

2.41104459
3.49727924
4.63904260
5.77704953
6.13024457
6.56285459
5.22536999
5.66994857
3.81294468
2.87807338
3.34253014

-1.51126383

-3.19537262  4.52234087

-5.52981312
-6.15716900
-4.47191551
1.60783093
2.24187751
1.42347720
0.10111104
-0.51254390
-0.53261215
0.38238693
0.10165932
0.27868876
1.78409510
2.31508053
2.66145516
2.82278812
3.64652734
2.08350363
1.55978114
1.01417084
0.98499398
1.51031932
2.05715095
2.46759615
1.49789552
0.56111156
0.61639389
1.59016049
3.54794263
3.92731913
4.51650611
4.61701001
5.52037063
4.21790487
2.12712690
3.13366451
2.73986248
3.38253971
2.62963949
1.98967437
3.33164780
1.81691833
0.81974633
1.72150402
0.73618009
-0.15443672

4.17078084

5.14309689
5.41307656
5.06220429
0.48219084
-0.52378707
-1.31846820
-1.53081483
-1.41020682
-1.92128364
-1.83085412
-0.96485449
-2.74778570
-1.66903853
-0.82222561
-2.93801647
-3.06540090
-2.73254997
-4.21170410
-5.20571974
-6.37845506
-6.57651994
-5.59847847
-4.42863381
-3.67804833
-5.74595447
-7.48788710
-7.13647394
-5.06541645
-0.84056455
-1.74495813
-0.02201638
-0.38068848
-0.05082109
1.03152066
1.26604053
1.52339673
1.11074446
1.51156385
1.04606202
1.86256477
0.76345786
-0.12955587
-0.15695317
0.26293158
-0.27539993
-1.19059743

ITIZITIOIZIITOIONO I T I ITONONONON T IO I T I INONNONNNIITINOI I T IO

S-205

2.46678907
2.38623866
1.44612617
2.86642801
4.38324453
1.67235645
5.40061027
4.75978591
5.02129793
6.83810799
7.60769511
8.94265809
9.53156325
8.77578933
7.44283543
6.85949054
9.22370182
10.56954051
9.51931350
7.15195883
2.30655024
3.11635039
1.37618926
2.33428327
3.46537727
3.50263141
2.40170971
1.26424274
1.22902047
0.33663602
0.39862437
2.42670832
4.38977005
4.32332510
-0.04212030
-0.06366073
-0.53045406
-0.92226585
0.72114977
0.43954349
1.14988477
1.49776523
-1.61682037
-1.91290318
-2.50281621
-1.28134899
0.37688418

-1.21174322
-2.11915166
-0.85227035
-1.53444096
-0.14513030
0.81206142
2.52274325
2.00761934
3.54794236
2.53774713
3.70783199
3.71019250
2.53668517
1.36350161
1.36618225
0.44987225
0.44623427
2.53599819
4.63039770
4.62991339
3.87668105
4.60138971
4.45119678
2.83357742
2.67764196
1.70859788
0.87818080
1.02821227
1.99811942
2.10943046
0.39085140
0.12322596
1.60703500
3.33112397
-1.34926349
-2.50966424
-3.71773612
-4.41236047
-4.37763432
-5.32875010
-3.73185510
-4.58267482
-3.41762271
-4.34371072
-2.99406374
-2.70469816
-2.72443978

-1.80327961
-1.18125382
-1.98205779
-2.77241330
-1.48778635
0.19803769
-1.49805116
-2.22058206
-1.40572073
-1.96976180
-1.91631378
-2.32680613
-2.79797548
-2.86032290
-2.45094470
-2.51484057
-3.23366897
-3.11957893
-2.28140770
-1.56132607
6.53260633
6.69096998
6.57441533
7.62949561
8.44262342
9.44692786
9.65620942
8.85984204
7.85774796
7.24761025
9.01998049
10.43754740
10.06675067
8.29607321
1.67171787
2.08260297
1.30970013
2.06508254
0.67890303
0.21494275
-0.09444917
1.42495235
0.27493005
-0.23062730
0.75990260
-0.48203704
3.07088644



Table 66. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (R,R)-6 from 5 D, tetramer

G

Atom X

Li 0.00000000
Li 0.00000000

NOEOITITNITINNZATTNONO

O
C
H
H
C

1.97770507
2.72302878
4.02550045
4.61057665
4.69694600
5.60235061
3.63067268
2.43681675
1.14944133
1.16389923
2.11822018
-0.05457405
-0.58635716
0.21756133
-0.78102123
0.11178171
-1.75578234
-3.10023605
-3.72588645
-4.39912308
-4.85448646
-5.82502456
-4.12912039
-4.90786672

-3399.015094 Hartree
Gyup, = -2126252.022 kcal / mol
AGyp, = 0.776340132 kcal /mol vs. 5 D, tetramer and isobutyraldehyde
AGyp, =-10.63000319 kcal/mol vs. 5 D,, tetramer transition state leading to (R,R)-
6

Y

0.00000000
0.00000000
0.00000000
0.59546613
0.22789634
0.97655010
0.30482554
1.30971645
2.13765635
1.65155234
2.33138464
3.67226772
4.14842382
4.55051800
4.57568634
5.58548994
4.22635529
1.53973439
1.78673639
3.17471036
3.31153945
4.44895975
4.42195995
4.91567128
4.96801144
2.93050395

Z

0.00000000
-2.78808210
-2.95852207
-2.19049891
-2.04629177
-0.95888487
-0.10018435
-1.26805572
-0.68493838
-1.38463106
-1.41026629
-1.57663068
-1.78190969
-1.54184709
-2.50599228
-1.30345483
-0.78795699
-1.23209388

-0.82118387
-1.10355915
-2.13956040
-2.40889660
-3.77945821
-3.82702705
-4.39063877
-4.12983282

Atom

N

NONIINOITIITITNITNNAZAOIDITINONOEON

S-206

X

-3.88711630
-3.36465866
-2.76840016

i -2.30580695

-3.97655309
-4.49917298
-5.84445075
-6.19590412
-6.62982601
-6.94374982
-4.87453314
-3.90253777
-2.45784370
-1.92068271
-2.57005828
-0.45719729

0.11777379
-0.30581738
-0.00130592
-1.81782515
-4.72668920
-4.80819323
-3.71441753
-5.76015058
-5.65889546
-6.62238705

Y

2.41452661
1.09284294
0.69559365
-0.83662001
-1.35570534
-0.63009677
-0.62568358
0.39406930
1.23954337
-0.01421587
0.78055947
0.23986763
0.35846054
0.41465098
0.26677686
0.64082205
-0.29476869
1.15920704
1.25732825
0.43786503
2.29285925
2.81107112
2.47502027
2.81542095
2.52558334
2.97684158

Z

-3.19196083
-3.19473608
-2.18202072
-0.92099834
-0.14139263
0.69959695
0.87258464
1.82720553
1.28163857
2.50815443
2.52082310
1.56223446
1.69041987
2.92814075
3.78588316
3.19041123
3.23361658
4.14507350
2.40627544
0.54156198
2.76526715
1.80230347
3.14092272
3.74160458
5.11097032
6.01248238



ITOTNONIEITITNIN I I T IONNIT T ITIT T T TONONNNNOINTITNOONZOO0OI T T TTTNNN

H

-7.70700110
-7.81648673
-6.85045196
-6.93654875
-8.65141272
-8.45643027
-6.52302758
-4.81054182
-4.78283489
-0.51559930
0.00033373
1.43458912
2.02993082
1.51737240
3.35780109
3.72158074
4.26352747
4.37278454
2.38658878
2.20653566
2.31106065
3.33643139
4.47396288
5.43064192
5.26572959
4.13509290
3.18081039
2.29575074
3.99283137
6.00802843
6.30230298
4.60249871
1.29764920
2.45016495
-0.62482556
-2.07474849
-2.71604937
-2.22190384
-2.46086203
-0.04524803
-3.41469424
-4.14917997
-3.61447972
-4.47234432
-2.71180173
-3.77295670
-1.86140037
-0.91651834
-1.70680707
-1.96486585
-0.23749835
-0.09218441
0.08069243

3.73207539
4.03452293
3.57878327
3.83003288
4.62960276
4.08722923
2.74437295
1.94984773
0.25100636
-1.38322051
-2.58435981
-2.59465067
-1.79464271
-0.92304023
-2.05590059
-2.98167964
-2.41854451
-3.74404646
-3.54406757
-4.54859016
-3.59320500
-4.53803544
-4.04765804
-4.91877115
-6.29864512
-6.80152319
-5.92836471
-6.32990070
-7.87522573
-6.97801089
-4.51721373
-2.97331077
-3.90586903
-2.57648044
-3.78086452
-3.97686723
-4.04693323
-4.90088034
-3.15399650
-4.66841358
0.31033221
0.69173349
-1.18704541
-1.39925371
-1.60086749
-1.69685978
0.45572375
0.13614714
1.85094222
2.63514905
2.06274315
3.05277980
1.30936016

5.56046408
4.20304388
3.30347354
2.24844208
3.84228927
6.26255005
7.06952195
5.47522868
3.47909366
-1.31961881
-1.14437983
-0.89109953
0.02350544
0.72885877
0.10289125
-0.94733413
-1.71118855
-0.51743797
-1.48360171
-1.07808822
-3.02084732
-3.61135823
-4.26734971
-4.79296376
-4.66904792
-4.02090961
-3.49950343
-3.00990755
-3.92780472
-5.07963649
-5.30341309
-4.37808589
-3.29544971
-3.40320983
-1.19547465
-1.53595991
-0.64540803
-2.10963616
-2.14643793
-0.95694863
-4.43110421
-5.14049853
-4.18148761
-3.53255243
-3.72591691
-5.13759519
-5.15866853
-4.30743393
-5.84895687
-5.11923327
-6.24225991
-6.69356872
-6.97479839

H

TIZITTZITTZONONNONNTIAIT T T ITIIONONONNNOTINIT I T IO

S-207

0.40914383
-2.59926505
-2.47818003
-3.66885117
-2.32670815
-2.01169659
-6.29174973
-6.59221701
-6.18055237
-7.34819823
-8.32606066
-9.28393882
-9.27662118
-8.30990891
-7.35576960
-6.61529286
-8.30205276

-10.02207492  4.06252509
-10.03726277 4.86701268

-8.34705173
-4.59330150
3.38665485
3.00998636
2.59329093
4.63768416
5.11417375
6.28326865
6.99823435
6.53238523
5.36218029
4.99921527
7.07660065
7.90754612
6.63310832
4.55655178
3.99210749

1.96700634
2.00050906
2.98937477
1.86572680
1.25366223
-0.29304078
2.28619445
2.50779444
1.19824040
2.77133049
3.69255686
4.15671108
3.70457479
2.78285361
2.32075539
1.59302999
2.41889365

4.03947647
2.77021122
2.39776016

1.47210345
3.14950451
2.86918814
4.17678184
4.60686936

3.73476616

2.43399051

2.00662509

0.99451005
1.75026291
4.06958919
5.62511918
4.86685343
3.06130522

-5.36793118
-7.09142813
-7.55052009
-6.88419681
-7.84813363
-5.97575115
-3.87585913
-2.84436679
-3.94684979
-4.84598993
-4.44792463
-5.35191490
-6.67152897
-7.08033285
-6.17455542
-6.50057964
-8.10412754
-7.37617535
-5.02205812
-3.41680241
-5.16030939
0.81267182
1.26229784
0.89379057
1.52391743
1.34372429
1.97089595
2.79509691
2.98878674
2.35779614
2.52212607
3.63519448
3.28711329
1.82126944
0.71363674
-1.15751073



Table 67. Geometric coordinates and thermally corrected MP2 energies for IRC

derived reactants leading to (S,S)-6 from 5 D, tetramer

OY

G

1L1|

Me Me

4

/

-3399.016015 Hartree

Gup, = -2126257.688 kcal / mol

AGMPz =
AGMPz =

6

Atom X

=
.

OCNQOELOITITNINNZINITIITNONO

C

0.00000000
0.00000000
1.03129947
0.97213543
2.30465226
2.45368837
2.38391519
3.21967336
4.09008417
2.33512590
2.81274054
4.12044767
4.79822914
4.68870153
4.44836582
5.78146688
4.32530616
1.90900893
1.87281694
2.33749016
1.47804422
1.79964990
0.57971079

Y

0.00000000
0.00000000
0.00000000
-0.07735951
-0.25731178
-1.32367894
0.31423293
0.25718325
-0.39317918
0.08250695
-0.08784904
0.13094992
0.47676304
-0.07862616
0.74130877
-0.15029418
-1.00613759
-0.49741887
-0.41890267
0.54479689
0.87611834
1.00565862
1.17808277

Z

0.00000000
1.97101150
2.63197589
3.98949181
4.50563727
4.70301139
5.43173707
3.38375090
3.25911749
2.22607967
0.86767710
0.58564589
1.35510454
-0.79405251
-1.48850723
-0.75543637
-1.25651918
0.00726989
-1.92714780
-3.52014489
-4.33095805
-5.64833582
-6.40545214

Atom

wn

H
H

ZINITNONOECOITTITININNZTIN

N
o
(o0]

X

0.27397654

0.78433276
-0.41487790
-1.41196796

0.16061270
-0.61405045
-1.87861783
-2.26516427
-2.84295552
-2.41554409
-3.15252383
-3.76641638
-0.01465610

i -0.29967829

-0.42206120
0.59454042
0.65051150
1.99721746
2.50004784
1.93263198
2.63425457
3.65590048
1.77463440

Y

0.20016564
1.86173523
1.72988456
1.31030080
1.18436592
0.86261783
1.35566761
2.00965675
0.94275192
0.17026738
1.78152808
0.53036854
0.08101197
-1.85248001
-2.36613049
-2.59683174
-2.29818864
-2.51495120
-1.54426587
-2.96335996
-3.44097139
-3.13105735
-3.14771924

-4.889474051 kcal /mol vs. 5 D,  tetramer and isobutyraldehyde
-9.661641118 kcal /mol vs. 5 D, tetramer transition state leading to (S,S)-

Z

-6.78810880
-7.23029480
-5.37807635
-5.52803945
-4.13908956
-2.94790578
-2.84564347
-3.61873049
-1.76804558
-1.12183197
-1.12494649
-2.19888484
-2.09546548
-2.20238218
-4.05777788
-4.70378703
-6.03140773
-6.50252704
-6.55891001
-7.49541906
-5.45108272
-5.21260825
-4.29716303



NONNNTINIITI T T ITIONONNNNITINOIITIIONNNZINIINONOLOT I IONTITNN

2.18028276
3.12829573
3.50745902
3.67924948
3.06233345
4.68547273
3.75736880
1.59618456
1.31155908
1.23140108
0.25990822
0.40370623
-0.89456261
-0.79907424
-1.20071498
-1.82287030
-1.88142399
-1.03781770
-1.38029089
-2.39100734
-2.92247457
-2.82980867
-2.40224679
-3.98577686
-2.82058878
-0.66073430
-3.23723021
-3.78376006
-3.16785763
-3.97346375
-4.20437556
-4.86704772
-5.30950641
-5.08796636
-4.42813313
-4.26800192
-5.43314638
-5.82654291
-5.03942766
-3.87093804
2.66293479
3.29981126
3.17589179
1.31483560
0.86781457
-0.38120238
-1.20346612
-0.76567491

-3.25267994
-4.15134451
-4.84603724
-4.25686227
-4.88817815
-4.69211695
-3.27634071
-2.38751225
-2.37347546
-3.49144480
-3.27153888
-3.14235780
-2.92048496
-2.11560912
-3.84515725
-2.56879833
-1.48069620
-3.11860632
-2.90125658
-3.64015888
-3.48212605
-2.44837268
-4.12077543
-3.74721588
-4.41516217
-1.99139623
-3.15060170
-2.93681565
-4.24192728
-2.57520536
-3.34500038
-2.80723923
-1.48463203
-0.70605835
-1.24768806
-0.63544831
0.32412524
-1.06384038
-3.42425958
-4.38032051
-4.92973390
-4.97195772
-5.51544535
-5.54883371
-5.71038037
-6.27172956
-6.68424785
-6.53926287

-2.90567774
-2.55429879
-3.29282162
-1.15724255
-0.50106692
-1.16825130
-0.67164197
-2.10620430
-0.19811719
1.36691746
2.09023909
3.43161193
4.02356480
4.75167365
4.52604581
2.84522663
2.72593397
1.72050996
0.31568492
-0.19356742
-1.59155936
-1.94731668
-2.32140902
-1.64081928
0.43228776
-0.31000208
2.98582281
2.06113610
3.07276323
4.17945714
5.32709510
6.43260795
6.40758296
5.26909184
4.16653689
3.28162781
5.23789812
7.26584635
7.31075511
5.35138774
-5.89603620
-6.78970647
-5.12785188
-6.19419326
-7.51245025
-7.78345770
-6.73468359
-5.41638648

S-209

IIZITITOIZ I ITOIONO I I I T ITONONON T IO I I T I IONNNNN I TN I I ITIIT IO

0.48380729
0.82201819
-1.39552096
-2.17604999
-0.70801473
1.50932286
-0.47656070
-1.02054414
0.54667750
-1.13257798
-2.51756266
-3.12638820
-2.35938317
-0.98211041
-0.37612794
0.69717866
-0.37698250
-2.83356377
-4.20093419
-3.12646693
3.71903032
4.50422742
4.20156377
2.67000775
2.61095280
1.64457895
0.71490697
0.76568888
1.73737756
1.76386330
0.04256595
-0.04115176
1.62101384
3.33826021
0.11254866
-0.38315900
0.40019048
-0.00108272
1.90346782
2.11628067
2.41812956
2.32862460
0.05982776
0.45601068
0.50579376
-1.02241472
-1.48329185

-5.97991061
-5.87819775
-6.86619618
-7.12231055
-6.39039003
-5.40555734
3.27786718
3.59008362
3.66119979
3.85318051
3.73548185
4.24157505
4.87879973
5.00684176
4.49711693
4.61022005
5.50636537
5.27563479
4.14234861
3.24899210
1.71518185
1.67720616
2.03370678
2.72768785
3.19624560
4.12309972
4.59717428
4.14306873
3.22311169
2.88088318
4.50474647
5.31671997
4.47420429
2.83846630
2.16060193
3.13781099
4.26746416
4.34608333
3.99186547
3.05691167
4.80827607
3.90859374
5.58718767
5.58392008
6.43551531
5.75585151
3.26720237

-5.14830395
-4.12010228
-4.59336777
-6.94230490
-8.81329210
-8.33722752
-5.36505558
-4.46712807
-5.26701732
-6.60229035
-6.79527374
-7.94306317
-8.92138646
-8.74103926
-7.59060515
-7.45264989
-9.49302241
-9.81487178
-8.07206486
-6.03585267
3.58562994
4.35187877
2.65626701
3.99451835
5.31442964
5.70931661
4.78407069
3.46444992
3.06937761
2.03831904
2.73798488
5.08685087
6.73773600
6.04081488
-0.10318604
-0.63467762
-1.27006900
-2.29295537
-1.32988584
-1.85667432
-1.84870897
-0.32428422
-0.54481125
0.47728324
-1.07434290
-0.49203752
-0.64328571



Table 68. Geometric coordinates and thermally corrected MP2 energies for IRC

derived products leading to (S,5)-6 from 5 D,, tetramer

Me \ Bn
oO— N
O O~ | &
\f LlLl O\O O
NMey” Li-
Bn T O/
Me L

G =-3398.999413 Hartree
Gup, = -2126249.961 kcal / mol

AGMPz =

-1.93514677 kcal /mol vs. 5 D, tetramer and isobutyraldehyde

AGyp, = 2.837020297 kcal /mol vs. 5 D, tetramer transition state leading to (S,5)-6

Atom X

IOTTNONOEOIIININNZINITINONOD

0.00000000
0.00000000
0.95974281
0.76723697
2.02432467
2.07472417
2.05674934
3.08325017
3.89614335
2.30156558
2.89874385
4.24964730
4.87719249
4.93911801
4.79004938
6.02124901
4.61136237
2.05928114
2.48691326
3.30659052
2.68927707
3.22732226
2.18785458
1.79016396
2.63685621
1.15005939
0.13681465

Y

0.00000000
0.00000000
0.00000000
0.00826473
-0.22863516
-1.28806042
0.39174702
0.15051379
-0.58142315
-0.00116674
-0.24475158
-0.20289402
0.04367271
-0.48698277
0.30561082
-0.57380791
-1.43380232
-0.53433508
-0.68414307
0.11561395
0.64638438
0.81280714
1.23983354
0.34902091
1.91289347
1.91715543
1.70832865

Z

0.00000000
1.95951270
2.71598256
4.06211309
4.71765698
4.98962454
5.61453554
3.66996244
3.66244478
2.43585029
1.14057701
1.01329947
1.85865963
-0.29592842
-1.04615627
-0.14997248
-0.75121977
0.16881243
-1.70036114
-3.33202877
-4.23785673
-5.46421633
-6.37970406
-6.87473404
-7.10945220
-5.47308641
-5.82094143

Atom

wn

X

Y

N 1.40441843 1.18001847

N
5 OXIXZTINTNAZIZNITNONOELOITITIITNINN

0.43295532
-0.86160850
-0.97168342
-2.03015312
-2.01683604
-2.97521740
-1.99613893

0.73437648
0.25090795

0.47298684

1.60260592

1.96071440
3.36853568

3.90502164

3.49345350
3.74744587

4.68563480

2.64424086
2.72160971
3.45380517

3.88158238
3.68716729

2.85916780

4.59530195

3.81267680

2.08524548

0.78689332
1.47080999
2.22107808
0.47245655
-0.13371882
1.02554522
-0.18699909
-0.11868136
-2.07864649
-2.57228465
-2.80620696
-2.43822349
-2.70345596
-1.75223872
-3.13881493
-3.66894293
-3.37123882
-3.41530147
-3.55176773
-4.55051944
-5.30449558
-4.68958140
-5.19680675
-5.27106528
-3.71535790
-2.60611424

Z

-4.21525662
-3.25936435
-3.19631615
-3.98360017
-3.22859780
-2.31926614
-3.25241329
-4.10424275
-2.46566655
-2.28161953
-4.13643001
-4.55736557
-5.81696184
-6.00266946
-5.93954503
-6.99560624
-4.86190663
-4.38431381
-3.92573808
-2.47925168
-1.94007368
-2.58882119
-0.45944932
0.05578620
-0.26307684
0.02921279
-1.81719692



Li
@)
C
@)
C
H
H
C
H
N
C

ATTANITTITTTONNNNNITITNIT T T ITITIONNNNNNTITTANOT T T TNN

C
C
C

1.42838931
1.03612724
-0.04228914
-0.14484373
-1.51070568
-1.48768463
-1.96189902
-2.19345068
-2.18741107
-1.23885796
-1.30214156
-2.20309765
-2.44729670
-2.26853113
-1.80773426
-3.48515169
-2.76164597
-0.45660046
-3.62983492
-3.98097548
-3.62113064
-4.55760973
-5.04750626
-5.88601683
-6.24662529
-5.76660444
-4.93212437
-4.56933898
-6.04457226
-6.89916882
-6.25813993
-4.77657507
3.88718434
4.71059988
4.22000974
2.64582300
2.52043009
1.36914420
0.32314960
0.43948280
1.59162779
1.67760930
-0.36626645
-0.57392614
1.29354729
3.33852026
1.36680690
0.71664204
2.39863130
1.08921586

-0.22834378
-0.49084697

0.56260625

-2.40312349
-3.44477429
-3.14623469
-2.93628546
-2.58765888
-1.71669690
-3.43763748
-2.31308273
-1.23815032
-2.97532936
-2.86898668
-3.64787870
-3.61271915
-2.61485516
-4.31665150
-3.87849810
-4.36524126
-2.00997474
-2.84854996
-2.71143252
-3.92798065
-2.14562939
-2.80210330
-2.14557178
-0.81619808
-0.15002944
-0.80971226
-0.28405702
0.88475493
-0.30287298
-2.67509925
-3.84130265
-5.13960977
-5.14937897
-5.75168153
-5.74276377
-5.86572288
-6.40982375
-6.84374747
-6.73772010
-6.19529185
-6.12437959
-7.08205102
-7.26872196
-6.49902168
-5.54532586
3.43937481
3.80266573
3.61398287
4.19150200
4.38633318
5.05722182
5.54833678

0.00834436
1.57814056
2.09528017
3.42640412
3.74645072
4.40059026
4.27055272
2.39075426
2.17890795
1.47744220
0.02388572
-0.61374328
-2.09695950
-2.51591858
-2.65148303
-2.33191377
-0.02193557
-0.51776747
2.30621642
1.27772576
2.50227364
3.27766101
4.41411665
5.31769434
5.09764925
3.96742311
3.06591583
2.18527493
3.78533055
5.79892033
6.19107180
4.58865471
-5.34152109
-6.06809634
-4.49814289
-5.96208525
-7.35253193
-7.92478326
-7.11023094
-5.72250276
-5.15297927
-4.07161980
-5.07981583
-7.55236190
-9.00538083
-7.99502030
-5.32403996
-4.52186018
-4.99617071
-6.60927051
-7.05011785
-8.24413656
-9.01885145

S-211

ITIZIIN I ITITOIONONOITI T I T ITNNONNNITINIT T T ITION

1.87730311
2.13625510
3.16367901
2.70325865
0.35840380
-1.51837160
-1.05710810
3.69602867
4.36104780
4.33040345
2.70536101
2.44078259
1.51749957
0.84356033
1.10622737
2.03236565
2.23714063
0.59165911
0.12299901
1.32905637
2.97293187
-0.81268333
-1.00250071
-0.16762557
-0.27667133
1.31994046
1.82924090
1.84747176
1.42953957
-0.77834248
-0.74382347
-0.23569362
-1.82872469
-2.06488613

5.36708293
4.69345577
4.56924281
5.75400204
6.07427881
5.20248600
4.02063167
1.56429098
1.49915484
1.77930105
2.69031912
3.19008969
4.21848616
4.76728078
4.28815299
3.26270948
2.90575719
4.71231506
5.56723078
4.59170509
2.77707766
1.46787543
2.27383852
3.59468643
4.10403410
3.36692772
2.82000059
4.32031800
2.78208771
4.51338627
4.01681672
5.46478443
4.73976596
2.59684275

-8.58918621
-7.39352133
-7.05754551
-9.17990787
-9.94734505
-8.56646488
-6.44703558
3.86776418
4.73907430
3.00235938
4.07043535
5.35339548
5.54891110
4.45767000
3.17269183
2.98060247
1.97469342
2.31526600
4.60569613
6.55232609
6.20849602
-0.67875053
-1.70067216
-1.66433361
-2.63657471
-1.37241888
-2.17386793
-1.24440466
-0.45393494
-0.59275441
0.38312261
-0.52423611
-0.81370803
-1.83486238



Table 69. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,S)-6 from LDA 5 mixed dimer with three THF

Me JNie
Me )\ NTMe
THF-Li Li—O €
j{ o \THI\3 i
Me
o NJ\/Me
G =-1787.934854 Hartree

Gyp, = -1118239.454 kcal / mol
AGyp, =-1.953107779 kcal /mol vs. 5 LDA mixed dimer with three THF and

isobutyraldehyde

AGyyp, =-6.174167071 kcal /mol vs. 5 LDA mixed dimer transition state leading to
(R/S)_6

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 H 3.70444616 -1.19294485 -0.45336289
Li 0.00000000 0.00000000 2.51047440 H 3.11967699 -2.82232129 -0.09420273
N 1.57076076 0.00000000 1.24282335 O -0.29342132 -1.58483309 3.75381888
C 2.33667709 1.25126730 1.21659268 C -0.64372302 -2.65975522 3.29136529
H 1.57853299 2.02776914 1.00811192 C -1.01275200 -3.86115149 4.12614272
C 2.98588796 1.69183394 2.55920379 H -1.14293685 -3.51137495 5.15700015
H 3.86866289 1.09629404 2.81351655 C 0.16157515 -4.86318599 4.07657083
H 3.30558118 2.74380601 2.51141186 H -0.08314822 -5.75415926 4.66547991
H 2.26556429 1.58953712 3.37794451 H 0.36394510 -5.18624945 3.04823047
C 3.39072202 1.42071355 0.09450780 H 1.07858380 -4.42400675 4.48237144
H 3.73429894 2.46352281 0.04092187 C -2.31597670 -4.49576797 3.61246511
H 4.27716454 0.79829829 (.26498446 H -2.58375121 -5.36015188 4.22993967
H 2.97299653 1.14896666 -0.88117122 H -3.14489625 -3.78128226 3.63475846
C 2.27091285 -1.28937041 1.23437634 H -2.20099347 -4.84604013 2.57927930
H 1.48397029 -2.02952986 1.47009048 H -0.66005372 -2.80813971 2.19480268
C 3.36040807 -1.51531860 2.31138021 O -0.33541037 1.49125642 3.82645403
H 3.65319752 -2.57423009 2.35167651 C -0.62688691 2.84366128 3.41273909
H 4.27012340 -0.94039597 2.10150207 C -0.86135589 3.62723479 4.70660174
H 2.99718707 -1.22243226 3.30324749 C 0.06107387 2.89418422 5.69373310
C 2.82471257 -1.76345491 -0.13862484 C -0.08834977 1.43774520 5.24788298
H 2.05785447 -1.66333990 -0.91502784 H -0.94262137 0.94778935 5.73209656

S-212
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0.80528341
-0.21834911

1.09729596
-1.90727562
-0.62539163

0.23353732
-1.49553108
-1.49413065
-2.56261767
-2.83396784
-4.18260580
-3.83832772
-3.78252280
-4.52312748
-2.53036356
-1.92623634
-0.73758606
-4.69076284
-5.04173408
-5.00476241
-4.57053066
-6.47359362
-7.37653467
-8.69140931
-9.13021782
-8.24533480

0.83050349

3.04129116
3.22781913

3.53986566

4.69025580
3.23057858

2.81215371
-0.10529611
-0.83524320
-1.54392590
-1.91565655
-2.78823865
-3.85196431
-2.65670726
-2.34702300
-1.73854024
-1.45109482
-2.51458835
-0.67291325
-0.01267116
-0.13981307
-1.02237513
-1.37740222
-1.72992572
-1.73265310
-1.37703515

5.41650859
6.74143977
5.56567644
5.02403162
4.59942351
2.85285477
2.74897644
1.22926342
1.22216138
-0.03698696
-0.48787226
-1.70374059
-1.44531763
-2.54312344
-2.10464184
-1.04046964
-1.09668494
0.27103631
-0.82274483
0.05048447
-1.65796689
-1.16206725
-0.14803695
-0.45009123
-1.77637317
-2.79445630

C
H
H

H -10.15544433

H
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S-213

-6.92900156
-6.24932743
-8.57861275

-9.37614407
-7.04655837
-3.46669113
-4.29971916
-3.41820374
-2.56144696
-4.32942022
-3.33476859
-0.24439353
0.32688502
-0.67581749
-2.00276597
-1.54498015
-2.17551845
-1.45491783
-2.41704421
-2.75842554
-0.69076696
-0.43042611

1.30712098

0.45704137

-1.02557384
-0.73731360
-1.36820682
-2.00446067
-1.99682545
-1.36528149
-1.00969924
-1.68956843
-0.25774533
0.41999061
0.34025946
-0.92666205
1.55196256
1.39046932
2.01597807
1.90926111
2.16373276
1.71172995
3.24131809
0.89841227
2.62602759
1.49716229
3.06814287
1.87623719
0.31771748

-2.48737189
-3.28670645
-3.82893912
-2.01252602
0.35072933
0.88884777
2.22865304
2.08443679
3.52885358
3.55790587
3.68642999
4.39902087
-1.30783467
-2.63006202
-3.61004422
-2.84108793
-1.40524485
-0.63603028
-1.20419071
-2.93644637
-3.17759950
-4.57310168
-3.79690966
-2.64695952
-2.80855850



Table 70. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (R,S)-6 from LDA 5 mixed dimer with three THF

Me”™ N,
THF-Li  Li

G

Me Me

O O

-1787.924983 Hartree

Gy, = -1118238.639 kcal / mol
AG,p, = -1.138351555 kcal /mol vs. 5 LDA mixed dimer with three THF and

isobutyraldehyde

AGyp, =-5.359410847 kcal/mol vs. 5 LDA mixed dimer transition state leading to
(R/S)_6

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 O -1.02530182 -1.23330931 3.67153475
Li 0.00000000 0.00000000 2.83891880 C -1.73535047 -2.34035209 3.44572014
N 1.41728246 0.00000000 1.37485377 C -2.42039984 -2.90413837 4.73368760
C 2.23851959 1.21610089 1.27153323 H -3.05399703 -2.10195356 5.13720207
H 1.52090665 1.99305647 0.95054564 C -1.32690682 -3.20217421 5.77041420
C 2.84714054 1.77101888 2.58863609 H -1.76320608 -3.50339342 6.73122113
H 3.70671867 1.18472439 2.92871580 H -0.67883879 -4.02085159 5.42742585
H 3.19693034 2.80406048 2.44519740 H -0.70048148 -2.32067922 5.92271066
H 2.10213953 1.77314417 3.39100496 C -3.28617821 -4.15154084 4.50272952
C 3.34661724 1.22915325 0.18834098 H -3.61179915 -4.58299605 5.45706595
H 3.70562208 2.25360127 0.01450094 H -4.19222564 -3.93966838 3.92149059
H 4.21658821 0.63166027 0.48408486 H -2.71802508 -4.93288827 3.97668854
H 297608768 0.82940925 -0.76285406 H -1.12971961 -3.19309231 3.03817265
C 2.06021368 -1.30680547 1.60463174 O -0.45685344 1.72488306 3.79673684
H 1.20983406 -1.99141022 1.77684219 C -0.62858775 3.04316067 3.26951241
C 293639021 -1.44944251 2.87397581 C -2.13279285 3.30350662 3.39417794
H 3.15408408 -2.50763567 3.07519630 C -2.50581663 2.56147777 4.70301482
H 3.89912309 -0.93686205 2.76628119 C -1.30424484 1.61820586 4.95998600
H 242883915 -1.03852611 3.75430523 H -1.55967804 0.56060208 5.03959648
C 2.83148355 -1.93286681 0.40967211 H -0.73275486 1.93434738 5.84356900
H 2.25680328 -1.84117500 -0.51826085 H -3.44038370 2.00404777 4.59217788
H 3.80682205 -1.46207179 0.24863117 H -2.63700584 3.26021136 5.53556981
H 3.01795843 -3.00180025 0.59100817 H -2.65554718 2.86051468 2.54000401
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-2.37395222
-0.04657357
-0.24650776
-1.73906531
-2.08860556
-1.62164282
-2.08174779
-0.94647891
-0.12553593
-1.27842527
-0.45307824
-0.74147202
-0.27432398
-2.10186987
-3.46639651
-4.17512459
-3.38914774
-3.97109647
-4.40688168
-4.85114267
-4.86969917
-4.44347041
-3.99740856
-3.67667356
-4.46022730
-5.21827260
-5.18730055
-4.40547526
-2.87126827
-3.41864784
-3.82678250
-3.24953894
-4.45789789
-4.48353424
-0.41710859
0.38024004
-0.57356818
-1.94210370
-1.79587215
-2.41849350
-1.99256636
-2.08447926
-2.78239216
-0.31171909
-0.55675141
1.21044158
0.78504921

4.37079261
3.76218756
3.04389176
-0.56983725
-1.72542837
-2.78474740
-4.18888078
-4.85465592
-5.17971526
-5.68364534
-3.80720819
-2.60649305
-1.57222290
-4.55148703
-4.35830633
-3.68617874
-4.02177605
-5.78539780
-6.34495653
-7.66554948
-8.45023570
-7.90461372
-6.58226259
-6.16016425
-8.50475697
-9.47834606
-8.08073086
-5.74107776
-2.08157041
-3.01337696
-0.95758842
-0.10170634
-0.63375112
-1.29444935
1.55081712
1.66329614
2.15665056
1.67412706
1.86790514
1.20585703
2.90983479
0.61227186
2.23630725
1.75806326
3.25101921
2.34783408
0.67104017

3.42344330
3.86680159
2.24633307
0.81807986
1.06388694
0.24665164
0.28503860
-0.50332561
0.14320253
-1.12834787
-1.36716127
-0.82299866
-1.25668231
1.31342364
-0.38485079
0.11261096
-1.42599983
-0.33292288
0.87778869
0.93439824
-0.22113146
-1.43205531
-1.48503122
-2.43519646
-2.33780234
-0.17727046
1.88065958
1.78293224
2.27693334
2.12585455
2.68132921
3.03609587
1.84574748
3.48934356
-1.18610118
-2.39428357
-3.49056912
-2.98336175
-1.47584739
-0.87045762
-1.18602530
-3.21501361
-3.40218026
-4.47501306
-3.55378783
-2.19889522
-2.62213019

S-215



Table 71. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (S,R)-6 from LDA 5 mixed dimer with three THF

Me™
THF-Li_

Me Me

A A

<

N Me
Li ;—THF

ji O O\ Me
o) NJ\/Me\_<Me

G

-1787.931664 Hartree

Gy, = -1118235.818 kcal / mol
AGyp, = 1.682961577 kcal / mol vs. 5 LDA mixed dimer with three THF and

isobutyraldehyde

AGyp, =-6.022391042 kcal /mol vs. 5 LDA mixed dimer transition state leading to
(S/R)_6

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 H -5.85026579 -1.03413732 2.39118575
O 0.00000000 0.00000000 1.93586870 H -3.71257359 -1.39711350 1.38114791
C 0.84537702 0.00000000 2.91454756 H -2.96551763 -1.88581937 2.92236317
N 0.54357933 0.94978369 3.99139468 N -1.60182376 1.15907247 -0.36078309
C 1.28722295 1.04040249 5.25469787 C -1.24661369 2.55248969 -0.65581564
C 0.24190260 1.73369839 6.13488751 H -0.51467585 2.81118811 0.13178045
H -0.40291886 1.01636062 6.65606511 C -0.48953996 2.82094361 -1.98751550
H 0.66949249 2.43095784 6.85704323 H -1.15061459 2.79024706 -2.85995022
O -0.55842480 2.47850130 5.19943700 H -0.02461448 3.81807773 -1.97163009
C -0.44272501 1.89855108 3.96568657 H 0.30082810 2.07750992 -2.14062469
O -1.16488740 2.27162926 3.05086281 C -2.36403517 3.61649533 -0.51110538
Li-1.62676756 0.98356236 1.65279854 H -1.93788740 4.62958896 -0.50998153
O -3.20467027 0.14861662 2.66344289 H -3.08347131 3.57082046 -1.33732456
C -3.68166179 -1.19777714 2.45714968 H -2.91371447 3.47960633 0.42709493
C -5.06511631 -1.26754455 3.11951468 C -2.67503364 0.49568530 -1.10394542
C -4.98164437 -0.15934611 4.18139755 H -2.59940243 -0.56459060 -0.79622992
C -4.14553663 0.89704794 3.45987315 C -2.56202150 0.46328657 -2.64913708
H -3.57349389 1.55391203 4.11814989 H -3.26334749 -0.26873537 -3.07488849
H -4.76777445 1.51646301 2.79873864 H -2.80092963 1.43420143 -3.09860228
H -4.45504577 -0.51869589 5.07376371 H -1.54780783 0.18985557 -2.96164713
H -5.96115686 0.21778716 4.49090004 C -4.13066856 0.89905288 -0.73498747
H -5.27690683 -2.25603853 3.53834215 H -4.25338902 0.92235531 0.35321217
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-4.40022776
-4.85264158
1.51388087
2.59169140
3.16517272
2.31669075
3.42147273
4.13224679
4.87732443
4.92797609
4.23045887
3.48411736
2.95099787
4.26832503
5.51063327
5.42324229
4.10831443
1.95334966
2.57321545
2.32074115
1.70409708
3.37317183
2.19541531
0.09887665
-0.61525214

1.88657061
0.17864714
0.03701079
1.86550993
1.43839240
2.88719706
1.88884771
0.74950603
0.75313440
1.90088205
3.04246198
3.03370804
3.93139707
3.94304923
1.90559475
-0.13893743
-0.14663048
-0.78239242
-0.68865314
-1.87421823
-1.83115626
-1.80980350
-2.87658480
-1.85320275
-3.01233175

-1.12310935
-1.14837714
5.62253250
5.10813697
4.27930038
4.81792730
6.37337341
6.78156798
7.96027823
8.75497978
8.35967202
7.17926634
6.87324913
8.96697873
9.67218116
8.25621206
6.16467324
3.05745003
3.94126106
2.09202225
1.19074808
1.77625541
2.53374119
-0.80692774
-0.32474159

S-217
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-0.50710910
0.76637129
0.67338153
0.01404910
1.63485076
0.80549497
1.66062462

-1.37411922

-0.45347056

-0.13830757

-1.64854888
1.89806551
2.45444912
1.91461215
3.85264015
3.77083402
3.30553414
4.77785589
3.18761624
4.71262201
4.29611517
4.77786955
5.72754609
4.27176101

-4.07191956
-3.64530574
-2.12267251
-1.71961491
-1.60656746
-4.01303325
-3.99931908
-4.01919411
-5.08796640
-3.33566180
-2.72310401
0.61183581
1.43922210
1.87651984
1.95109645
3.43736704
4.03883806
3.83282559
3.57107063
1.75946294
2.31468591
0.70454754
2.13204140
1.36882509

-1.43151300
-2.18020925
-2.10095973
-2.88186088
-2.14809908
-3.21007285
-1.65383304
-2.10014325
-1.02912916
0.60732800
-0.10768814
-0.48442398
0.22045909
1.08149480
-0.01973004
-0.42603758
0.36423395
-0.59867171
-1.34291069
1.24262425
2.09155529
1.52814992
1.06528272
-0.84861906



Table 72. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,R)-6 from LDA 5 mixed dimer with three THF

Me Me

LA

Me

N_ Meqyg

THE-Li, Li<,

)OL ﬁ\)\(Me
0" N “Me

Me

G =-1787.922574 Hartree
Gy, = -1118236.553 kcal / mol

AGyp, = 0.947782527 kcal /mol vs. 5 LDA mixed dimer with three THF and
isobutyraldehyde

AGyp, =-6.757570092 kcal /mol vs. 5 LDA mixed dimer transition state leading to

(S,R)-6
Atom X

Li 0.00000000
O 0.00000000
C 1.15788039
N 1.59527635
C 2.87787254
C 2.43021001
H 2.07442920
H 3.19394349
O 1.31828227
C 0.77583936
O -0.26272717
Li-1.16634854
O -2.98163936
C -4.06550151
-5.34831917
-4.94695839
-3.49141101
-2.86073999
-3.41570275
-5.00770846
-5.56781032
-6.20716888

TITIZTZTTONN

Y

0.00000000
0.00000000
0.00000000
1.08428602
1.21071710
2.10910867
1.53491640
2.81827127
2.85486026
2.17074644
2.52103171
1.56510553
1.35855462
0.60693546
1.31915458
1.89104492
2.29726149
2.23906090
3.30996117
1.11481702
2.73455013
0.64282542

Z

0.00000000
2.51962820
2.93904615
3.74776786
4.47503610
5.63640718
6.49866311
5.95495337
5.09789265
4.06737693
3.54576235
2.04800030
2.87335481
2.28529925
2.71971301
4.08840761
3.84936323
4.73961034
3.43371998
4.86057962
4.40466641
2.76529359

0
. N
4 )
S

Atom X

-5.58726042
-3.91829782
-4.02427724
-0.79952483
0.32678429
0.91497189
1.34019365
0.92089189
2.23553024
1.66336706
C -0.01002234
H 0.90432618
H -0.47834652
H -0.69042211
C -1.95400494
H -2.51791477
C -1.67336229
H -2.60735024
H -1.22239567
H -0.99526449
C -2.97622854
H -3.20584944

TITTONOTNZITITT

S-218

Y

2.12987640
0.59026310
-0.42202553
1.86576753

2.81388557
2.62223332
2.56887769
2.80964566
3.19376858
1.52146824
4.32303936
4.91555728
4.67771803
4.54259541
2.02258685
1.07911135
2.12376250
2.03317524
3.08573266
1.32789153
3.12980737
3.08145248

Z

2.02214671
1.20218014
2.66732682
0.12913657
0.04266924
0.95978369
-1.10843027
-2.09046858
-0.97298195
-1.11766175
0.10281615
0.24623500
-0.82294612
0.93372604
-0.76367165
-0.64681903
-2.28264151
-2.85514614
-2.55251204
-2.60974525
-0.37884381
0.69247900
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-2.60410447
-3.91661931
3.19848362
3.98788425
4.11697792
3.63938397
5.29878591
6.08595079
7.28244750
7.71511368
6.94567183
5.74741505
5.16051980
7.27847271
8.64904778
7.88108942
5.76798091
2.12849102
2.99772899
1.45960063
0.74967041
2.21259871
0.92699025
-1.11740759
-2.42517615
-2.48168792
-0.99823104
-0.32664832
-0.36231432
0.69374252
-0.78322209
-0.66469709
-2.89396145
-3.10154288
-2.53910040
-3.18328717
1.61812915
2.63754622
3.12942912
3.78096179
4.29619176
4.79537577
5.02304240
3.46496118
4.95198873
5.38109315
4.66639157
5.75966005
3.31965409

4.13656650
3.00433805
0.23529711
1.85043038
1.24033587
2.83449287
1.98408266
0.85359883
0.96681628
2.21557486
3.34868562
3.23157660
4.12208644
4.32623457
2.30466865
0.08036492
-0.12136616
-1.07406020
-1.03739930
-2.45287897
-2.55009966
-3.24133688
-2.60546700
-1.45519819
-1.92225950
-3.41087902
-3.81174711
-2.55498211
-2.53140969
-2.38620398
-4.70165179
-4.00185768
-3.53727479
-3.99030040
-1.77352490
-1.32226445
-0.79957649
-0.76873175
0.23519461
-1.76662678
-1.39248150
-0.41367188
-2.12938255
-1.33080291
-1.83445314
-0.83790322
-2.25749464
-2.46201180
-2.76153905

-0.59263008
-0.93640606
4.84456331
3.61020902
2.71017388
3.27413919
4.35759122
4.62535757
5.33292229
5.78480843
5.51989940
4.81218063
4.59685869
5.85839290
6.33289152
5.52488297
4.26263026
2.58740226
3.24658766
2.65976369
1.83572323
2.56571463
3.60559489
-0.90874038
-0.52397948
-0.89860647
-0.87777270
-1.42535058
-2.52395185
-1.07562854
-1.47765780
0.14956820
-1.90666067
-0.20716456
0.55773766
-1.03895221
0.18921186
1.05137425
1.12572977
0.66534663
-0.73255027
-0.71368338
-1.09753105
-1.43813608
1.65641055
1.83163096
2.62746443
1.25968359
0.59498607

S-219



Table 73. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (R,R)-6 from LDA 5 mixed dimer with three THF

Me

Me

A

Me

N Me

THF-Li Li—-O

G

O
N

O “THR

1787.93281 Hartree

Gy, = -1118239.503 kcal / mol
AG,p, = -2.001858613 kcal /mol vs. 5 LDA mixed dimer with three THF and

isobutyraldehyde

AGyp, =-6.53130097 kcal /mol vs. 5 LDA mixed dimer transition state leading to
(R/R)_6

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 H -3.07400803 -2.78670353 4.25601622
O 0.00000000 0.00000000 1.93989790 N -1.60815550 -1.19089269 -0.35234877
C 0.86219514 0.00000000 2.90700148 C -2.81958464 -0.43944817 -0.69214531
N 0.60140705 -0.97601693 3.97793963 H -2.88793277 0.33336914 0.09770654
C 0.65652203 -0.64570120 5.40569771 C -2.78860321 0.37546935 -2.01681301
C 0.42666091 -2.03849253 6.01628996 H -2.90012654 -0.25873204 -2.90180022
H 1.36977240 -2.54589600 6.24858572 H -3.60624680 1.11172745 -2.03998476
H -0.20546258 -2.02732525 6.90587075 H -1.83887256 0.91290257 -2.10578500
O -0.24819432 -2.78278851 4.98435429 C -4.17113727 -1.19513293 -0.62450244
C -0.02298484 -2.16855203 3.78388739 H -5.01528285 -0.49316093 -0.68877101
O -0.37517197 -2.69799450 2.73425005 H -4.28215260 -1.90651889 -1.45086886
Li-1.36044558 -1.33341289 1.63387516 H -4.26036795 -1.75462343 0.31363704
O -2.91879316 -1.17940228 2.96682295 C -1.30317917 -2.44509638 -1.05076927
C -3.63185811 -2.35966802 3.41616332 H -0.25439019 -2.65734763 -0.77996116
C -5.03187525 -1.88005304 3.82438777 C -1.31393222 -2.42323290 -2.59836559
C -4.79766885 -0.39674360 4.15523549 H -0.85785076 -3.33847424 -3.00171930
C -3.75062893 -0.01263102 3.11110434 H -2.33146981 -2.36914510 -3.00339950
H -3.10559621 0.81968344 3.40563767  H -0.75089693 -1.56462923 -2.98142076
H -4.21765701 0.22540552 2.14639244 C -2.07751467 -3.70294118 -0.56588872
H -4.38771761 -0.28619215 5.16669924 H -2.03541244 -3.77914772 0.52729892
H -5.70500216 0.21108451 4.08670186 H -3.13084771 -3.68874610 -0.86556088
H -5.43789483 -2.45256910 4.66376107 H -1.63229310 -4.61981104 -0.97976945
H -5.72963456 -1.97271496 2.98423476 H 1.64523659 -0.26877897 5.67865417
H -3.64702996 -3.08989019 2.60167995 C -0.41167098 0.40702382 5.78480351

S-220



H

ZIONOTITIONINITIIITIITIITONNNNNOT

-0.26253145
-1.40158259
-0.32498777
0.69283335
0.80134351
-0.10992551
-1.12997176
-1.23393452
-2.03929643
-1.84856552
-0.02773567
1.59424832
1.39925121
1.95278130
2.59033970
2.33714510
1.66855218
2.30313097
3.36357377
1.80354487
2.62510569
2.53030566
1.56333808

1.26299689
-0.01044701
0.84267237
1.71291349
2.09708674
1.61801318
0.75615228
0.37306948
-0.29044903

0.38352703

1.91914838
2.77561506
2.09936730
0.79254813
0.61403423
1.91229567
1.95080788
2.89419142
1.79728983

-0.61958433
-1.49622870
-2.58237829
-2.49457179

5.11665923
5.56370876
7.23024861
7.65016112
8.98625747
9.93058751
9.52699472
8.18797364
7.87916792
10.25238055
10.97143467
9.29015437
6.91823982
3.08563608
3.94714055
2.16120506
1.29711204
2.66004232
1.78117903
-0.76116799
-0.55100645
0.48669642
0.99154989

S-221
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2.63785637
3.58437056
2.59789319
1.81419953
3.66377208
3.53150920
3.65230547
4.64938067
3.55070897
0.11285002
-0.73610078
-0.61118739
0.79163092
0.86057292
1.87013614
0.39058129
1.55931024
0.93248899
-0.73110914
-1.36945063
-1.75418116
-0.37523615

-3.95493910
-4.05576023
-4.75070622
-4.11487211
-2.37747671
-1.43625440
-3.19847435
-2.37409708
-1.51892628
1.91721269
2.96952350
4.13082971
3.90942394
2.38405491
1.97420298
2.00284262
4.29398451
4.38245775
5.10560801
4.04556369
2.57944979
3.24145398

-0.20601651
-0.75267321
0.54516796
-0.90946941
1.51398158
2.05745824
2.23941510
1.03040879
-1.16714724
-0.67574672
-0.16426552
-1.15764318
-1.74551437
-1.81691728
-1.74409650
-2.73399166
-1.06367971
-2.72220099
-0.67526541
-1.94460323
-0.07718965
0.83460569



Table 74. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (R,R)-6 from LDA 5 mixed dimer with three THF

)M\e
Me” N M
THE—,L{\ :Li%THF

o 0
T e

O N
Me

Me

\ 7

G =-1787.923007 Hartree

Gy, = -1118237.143 kcal / mol

AG,p, = 0.358166598 kcal /mol vs. 5 LDA mixed dimer with three THF and
isobutyraldehyde

AGyp, =-4.171275759 kcal /mol vs. 5 LDA mixed dimer transition state leading to
(R,R)-6

wn

N
N
N

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 H -5.58051682 -1.54485469 4.02487542
O 0.00000000 0.00000000 2.47464250 H -4.40001188 -2.59706676 2.20357967
C 1.15079854 0.00000000 2.91988682 H -3.11766922 -3.19930217 3.28321254
N 1.60660256 -1.12499448 3.65438118 N -0.91225560 -1.83355722 0.05465841
C 2.82008343 -1.18313433 4.49520342 C -2.18478787 -1.93453700 -0.67432899
C 2.90570596 -2.69679863 4.72558204 H -2.86497444 -1.26281697 -0.12006664
H 3.50314501 -3.20065996 3.95929424 C -2.20324770 -1.38590905 -2.12821162
H 3.27090060 -2.96617053 5.71668189 H -1.68894919 -2.04831831 -2.83165671
O 1.54102293 -3.15248687 4.60692041 H -3.23823801 -1.27520454 -2.48519684
C 0.83762297 -2.27284283 3.86228765 H -1.72051948 -0.40404556 -2.17311050
O -0.28882410 -2.51553060 3.47792588 C -2.89191472 -3.31263802 -0.66943052
Li -1.19213049 -1.52085864 1.97492852 H -3.92780870 -3.21908146 -1.02576851
O -2.99154764 -1.19245815 2.78577924 H -2.39043051 -4.03223730 -1.32690989
C -3.79650375 -2.36181589 3.08423710 H -2.91390300 -3.74253484 0.33889565
C -4.62681735 -1.99777821 4.32028188 C 0.18519954 -2.76844638 -0.24644519
C -3.73596387 -0.95777062 5.01806319 H 1.05233570 -2.34187052 0.28919208
C -3.14920017 -0.20390046 3.82541791 C 0.64577356 -2.86706209 -1.72105131
H -2.16947444 0.24259902 4.01128079 H 1.60356149 -3.40116448 -1.79137779
H -3.83367213 0.57939152 3.47090314 H -0.07391415 -3.41504329 -2.34082963
H -2.93868431 -1.45497507 5.58275469 H 0.78149129 -1.87140078 -2.15864112
H -4.28586267 -0.30296848 5.70095805 C 0.05008360 -4.20862929 0.32275828
H -4.84497817 -2.86979241 4.94367774 H -0.26379834 -4.18227342 1.37244485
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-0.67653269
1.01461489
3.68720201
2.64913310
2.38981825
1.79389004
3.88931893
5.01910394
6.17335136
6.21688250
5.09860115
3.94487547
3.07283466
5.11985053
7.11497209
7.03719894
4.99257219
2.10417831
2.96069608
1.40467615
0.64994183
0.91864723
2.14048256
1.66249264
2.66482537
3.78243907
3.39556497
4.09276292
4.47569350
4.85441544
3.18945872
5.07695156
4.93664036
5.83561330
5.50138576
3.19509110
-1.07502024
-2.40901281
-2.50232994
-1.03207296
-0.31308212
0.70979109
-0.32989317
-0.72458072
-0.83412774
-3.15177933
-2.89961581
-3.12967519
-2.54596124

-4.81313310
-4.73517772
-0.83349763
-0.37154463
0.65891198
-0.78056737
-0.38946273
0.36292085
0.33104569
-0.45403609
-1.20269725
-1.16934976
-1.74688709
-1.81041418
-0.47732088
0.92301645
0.98713815
1.09407731
1.09427917
2.45851598
2.50323025
2.65437581
3.25015930
0.67625247
0.86496780
-0.23112781
-1.14158767
-0.59221951
0.28356231
-1.38062600
-0.92915505
0.21043405
0.48507234
-0.58122277
1.08929350
1.83991455
1.57941016
1.99805027
3.48644189
3.93487003
2.69827372
2.55491513
2.67507866
4.13724619
4.83070250
4.04517545
3.60435557
1.37352106
1.83661548

-0.22994119
0.27111054
3.93682113
5.80212971
5.53270311
6.35421558
6.67103200
6.31659654
7.09837968
8.25289508
8.62005844
7.83385368
8.13372115
9.52065345
8.86384889
6.80849229
5.42569062
2.60951126
3.28624623
2.64781834
1.85981110
3.61162166
2.47021987
0.20265743
1.05388370
1.01492996
1.50101272
-0.44432725
-0.98517409
-0.50067445
-0.95541843
1.71743872
2.77115614
1.68591729
1.21512142
0.90221973
-0.70335328
-0.35272115
-0.72373722
-0.67508026
-1.20992229
-0.85654888
-2.30923632
0.35807267
-1.27200821
-0.04258268
-1.73874434
-0.89033532
0.72394141

S-223



Table 75. Geometric coordinates and thermally corrected MP2 energies for IRC
derived reactants leading to (S,5)-6 from LDA 5 mixed dimer with three THF

G

-1787.929557 Hartree

Gyp, = -1118235.511 kcal / mol
AGyp, = 1.990613531 kcal /mol vs. 5 LDA mixed dimer with three THF and

isobutyraldehyde

AGyp, = -6.484736567 kcal /mol vs. 5 LDA mixed dimer transition state leading to
(S/S)_6

Atom X Y Z Atom X Y Z

Li 0.00000000 0.00000000 0.00000000 H -5.47382112 1.75328680 4.90729562
O 0.00000000 0.00000000 1.94436310 H -5.14110030 -0.94002336 4.54281314
C 0.92776819 0.00000000 2.84008441 H -5.70360632 0.03817787 3.17778532
N 0.83590704 1.07743400 3.83145021 H -3.72684041 -0.80600147 2.12707949
C 1.51799883 1.08722881 5.13200798 H -2.88089467 -1.01563771 3.67826132
C 0.57213565 1.99981760 5.92206224 N -1.61338894 1.15293923 -0.37167491
H -0.22519987 1.43795237 6.42228391 C -1.20857313 2.41311298 -1.01162178
H 1.08035228 2.63697977 6.64729574 H -0.41543361 2.80414923 -0.35225230
O -0.01907469 2.84042909 4.91250383 C -0.52312471 2.29187580 -2.40144434
C 0.04969497 2.19028021 3.71027137 H -1.23080631 2.04881420 -3.20142531
O -0.53342296 2.64043545 2.73367393 H -0.03466299 3.23824018 -2.67649739
Li -1.42272708 1.27248758 1.62091755 H 0.24774326 1.51264802 -2.38188794
O -2.93417055 0.91908550 2.95924549 C -2.25944644 3.54794542 -1.08284032
C -3.56699153 -0.36966601 3.11805928 H -1.78226475 4.49848228 -1.35930517
C -4.87509141 -0.11126185 3.87963426 H -3.03415365 3.34768177 -1.83296797
C -4.57356181 1.19714154 4.62862128 H -2.75216757 3.68691808 -0.11360937
C -3.71171008 1.94355861 3.61103696 C -2.80695151 0.44138609 -0.83172569
H -3.01354370 2.66213163 4.04561301 H -2.76813521 -0.52713655 -0.29572208
H -4.33216870 2.45905727 2.86458186 C -2.87861448 0.06024903 -2.33211511
H -3.99884962 0.99650852 5.54093309 H -3.68752004 -0.66238088 -2.51419566

S-224
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-3.07859951
-1.93551972
-4.18167813
-4.17065660
-4.43608577
-4.98991091
1.53840405
2.95684610
3.50343271
2.89064828
3.69335124
4.14361296
4.80180062
5.02498297
4.58683344
3.92655764
3.59698025
4.76095710
5.54041576
5.14542149
3.98363041
1.95050765
2.65350108
2.06745185
1.49976547
3.11398536
1.69756431

0.93192315
-0.38735176
1.04108669

1.31282907

1.93812060
0.31152208
0.07382489
1.66038164
1.10144768
2.69854018
1.59819046
0.36951238
0.29845294
1.45909061
2.68799718
2.75429900
3.71809578
3.59801394
1.40523110

-0.66283852
-0.53968860
-0.89473685
-0.78587376
-2.14338114
-2.05931512
-2.35659064
-3.03614867

-2.96580955
-2.66538229
-0.41962469
0.64126902
-0.99270797
-0.57988078
5.54005028
5.04913208
4.28302430
4.70111781
6.37012256
6.87756001
8.10483362
8.84951558
8.35583969
7.12691149
6.74469780
8.92400044
9.80458200
8.47790290
6.30125682
2.97969244
3.79733795
2.14982658
1.21896262
1.88692283
2.68094848

S-225
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0.19100156
-0.71907020
-0.80684872

0.58856977

0.87546819

0.47614813

1.93694252

0.62176549

1.31875399
-1.57760480
-1.04362910
-0.30809356
-1.67445171

1.87817951
2.95009658
3.69205762
5.06785592

5.67329795

5.62581533

4.95217141
2.88272863

1.91586759

3.43482739

2.68427621

3.87735319

3.46958700

-1.81441653
-2.91706016
-3.64069951
-3.38569497
-1.95657119
-1.21229062
-1.75040069
-3.48305284
-4.08338520
-3.18132151
-4.70320431
-3.56439188
-2.51048706
0.75396874
0.73915110
1.97613794
2.01439832
2.83320035
1.08160660
2.17892005
3.25772553
3.20413366
4.12128797
3.42778026
1.81914827
-0.22146095

-0.90888674
-0.70246026
-2.04817912
-2.63993449
-2.17265944
-2.87314971
-2.00995620
-3.72923391
-2.21269363
-2.67716584
-1.93692255
0.08320894
-0.36080749
-0.21156450
0.37114889
0.82591759
0.12513321
0.52743217
0.27031747
-0.95249625
0.62102882
1.13006951
1.00840308
-0.44224279
1.89967083
0.55166058



Table 76. Geometric coordinates and thermally corrected MP2 energies for IRC
derived products leading to (S,5)-6 from LDA 5 mixed dimer with three THF

Me 5/I\e
Me)\,N\ Me
THF-Li Li<THF

o o O

G =-1787.916425 Hartree

Gypy, = -1118232.469 kcal /mol

AG,p, = 5.032631344 kcal /mol vs. 5 LDA mixed dimer with three THF and
isobutyraldehyde

AGyp, =-3.442718754 kcal /mol vs. 5 LDA mixed dimer transition state leading to
(S,5)-6

Atom X Y Z Atom X Y Z

S-226



Li 0.00000000

NOTTNNZNO

@)

0.00000000
1.07426693
1.24685024
2.21333603
1.39420625
0.77550864
2.00152246
0.51960934
0.34731588
-0.46806499

Li-1.36325255

O
C
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H
C
H
H
H
C
H
H
H
H
C

-2.99911471
-3.84837524
-5.24866170
-4.93872745
-3.73184491
-3.05624894
-4.04260504
-4.66483929
-5.77450365
-5.81959384
-5.81633290
-3.80885790
-3.44813996
-1.33796007
-0.60291623
0.13222269
0.26562607
-0.33731193
0.94582122
0.88005268
-1.39740917
-0.71217503
-2.06576398
-2.00588347
-2.57083552
-2.79027286
-2.50112986
-3.40817190
-2.42536078
-1.63560371
-3.84747119
-3.93693523
-3.84060441
-4.75121359
2.39237343
3.55229145

0.00000000
0.00000000
0.00000000
0.91833153
0.81267874
1.48966935
0.77852212
2.07246407
2.39686988
1.95399934
2.44799559
1.41523569
0.95967171
-0.18230986
0.21233565
1.25115087
1.97465870
2.41206619
2.75927023
0.75562633
1.92767354
-0.64596781
0.67608001
-0.40876763
-1.03786137
1.57828308
2.79718846
2.93062746
2.70654516
2.69778066
3.56818140
1.79869504
4.12543669
4.98192302
4.18343293
4.24534300
1.21770117
0.19087374
1.10702040
0.62738091
2.09083021
0.51112566
2.02397788
2.11311382
3.03610768
1.52194247
-0.23929392
1.53351112

0.00000000
2.26901720
2.87767923
3.94810413
5.06247810
6.17321703
6.73084524
6.86532429
5.46724838
4.20115550
3.44961533
1.95034998
3.05719657
2.79929277
3.28400427
4.37412848
3.77924122
4.51746427
3.07633255
5.31343414
4.57628464
3.65067407
2.46958896
1.72975555
3.35778846
-0.01142516
-0.38968593
0.42362805
-1.67486581
-2.58875234
-1.74182990
-1.66378564
-0.42466664
-0.48890505
-1.29220318
0.47976793
-0.71932532
-0.37300892
-2.26212402
-2.65790781
-2.73929961
-2.57020825
-0.34647552
0.74233811
-0.76258298
-0.72395456
5.29504387
4.78588380

S-227
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3.98452629
3.34440225
4.52912900
5.18025911
6.06307600
6.31330160
5.67851153
4.79362310
4.31401437
5.87444845
7.00401017
6.56169522
5.00521861
2.17904757
3.01575428
1.66910424
0.96551316
2.51297978
1.17014264
-0.68488542
1.88644969
1.52289259
0.01579175
0.33399445
0.25470673
1.28694168
0.46194013
0.37983992
-1.87471585
-1.97067833
-2.21049568
-2.67314396
1.79112568
2.76071560
3.79816297
4.68130069
5.44175746
5.19846584
4.06260923
3.15747384
2.55170587
3.92446613
2.50236227
4.45385454
3.37663750

1.12681073
2.59250926
1.38772125
0.16606150
0.01436353
1.08616383
2.30879086
2.45616921
3.41732974
3.15166325
0.97002917
-0.93835641
-0.67055571
-0.90740757
-0.84609454
-2.35541738
-2.43651113
-3.02620514
-2.69056053
-1.72014175
-2.50784578
-3.92655652
-3.92624746
-2.47146589
-2.28723862
-2.09194188
-4.63298449
-4.16969886
-4.07809977
-4.70792966
-2.49903476
-2.04638993
-0.36516557
-0.51380077
0.65332942
0.56079225
1.35146961
-0.40541776
0.66219901
2.04332148
2.18246650
2.82807944
2.19878981
0.50021019
-1.43461546

3.86715608
4.59294601
5.93459900
6.16307862
7.23176017
8.09183013
7.87225073
6.80180086
6.62856688
8.52954097
8.92243346
7.38878216
5.48938468
2.50083889
3.20215514
2.40433702
1.57214441
2.21096842
3.32226948
-0.95242026
-0.86266000
-1.35202350
-1.31317934
-1.64519652
-2.72761621
-1.27219699
-2.02003088
-0.30804030
-2.37881433
-0.73009719
0.18464256
-1.47053518
0.08117159
0.97525680
1.01666435
-0.23883517
-0.25155948
-0.29266421
-1.13675583
1.09467243
1.99672054
1.09038642
0.23373452
1.89086447
0.8141097
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