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Diastereoselectivity in Chiral Allylsilane Reactions Judd et al.

List of Known Compounds

The following compounds are known: (E)-5-(trimethylsilyl)pent-3-en-1-ol (D4),'
1-chloro-2,2,2-trimethyl-1,1-diphenyldisilane,’, (4S)-2-(4'-methoxyphenyl)-1,3-dioxan-4-
ylmethanol (A1),’ (45)-2-(4'-methoxyphenyl)-1,3-dioxane-4-carbaldehyde (A2),” but-3-
enyl pivalate (1.30),' 1-benzyloxy-3-butyne (6),” 1-benzyloxy-5-hexyne (B2)," 1-tert-
butyldiphenylsilyloxy-3-butyne (B3),” 4-methoxy-benzyloxy-3-butyne (B4),® and ethyl 4-

(N-tert-butoxycarbonylamino)-3-formylbenzoate.'

Preparation of Chiral Allylic Alcohols

Allyic alcohol 3 was prepared from the p-methoxybenzyl acetonide of (S)-(-)-
1,2,4-butanetriol (A1)’ (Scheme A). Moffatt oxidation’ of Al afforded aldehyde A2,
which was used without further purification. The olefin moiety was then installed via a
Wittig reaction to give a 12.5:1 mixture of Z/E isomers that were separable by
chromatography. DIBAL-H reduction of the major Z isomer A3 followed by protecting

group manipulations afforded allylic alcohol 3.

Scheme A. Synthesis of allylic alcohol 3.

OMe OMe
OH OH Pp-anisaldehyde PhsP=CHCH,CH; DIBAL-H
PPTS, PhH THF PhMe
HO E—— - Ve
-55to0 -20 °C —40 °C
2 (0] (@] 62% o o
DCC, DMSO, Pyr, |: A1, X =H, OH, 98% A3
CF3CO5H A2, X=0
OPMB OH
OR 79% OTHP
DHP, A4, R =H, 89% 3

PPTS A5, R =THP, 98%
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OMe

o O
~= A

(35,Z)-4-But-1-enyl-2-(4'-methoxyphenyl)[1,3]dioxane (A3). n-BuLi (1.0 M,
22.7 mL) was added to a solution of propyltriphenylphosphonium bromide (11.6 g, 30.3
mmol) in THF (60 mL) at O °C. After stirring for 20 min, the reaction mixture was cooled
to —78 °C, and aldehyde A2 was added as a solution in THF (20 mL). The reaction
mixture was allowed to slowly warm to —20 °C, and was stirred for an additional 6 h.
After warming to 0 °C, the reaction was quenched with water (50 mL) and extracted with
ether (3 x 50 mL). The combined organic extracts were washed with brine, dried
(Na,SO,), filtered, and concentrated. The residue obtained was triturated with hexanes
and filtered. The filtrate was concentrated to give a crude oil containing ca. 12.5:1 (Z/E)
mixture of olefin isomers. The crude product mixture was purified by chromatography
(20:1 hexanes:EtOAc) to give 2.4 g (64%) of (Z)-A3 as a colorless oil. [a], +61.6 (c
1.00, CDCL,). 'H NMR (400 MHz, CDCl;) & 1.03 (t, J = 7.5 Hz, 3H), 1.50 (m, 1H), 1.98
(m, 1H), 2.17 (m, 2H), 3.81 (s, 3H), 4.02 (dt, J = 2.4, 12.4Hz, 1H), 4.28 (ddd, J = 1.2,
5.0, 11.4 Hz, 1H), 4.69 (m, 1H), 5.49 (dd, J =7.7, 11.0 Hz, 1H), 5.55 (m, 2H), 6.91 (d, J
= 8.8 Hz, 2H), 7.44 (d, J = 8.7 Hz, 2H); "C NMR (100.6 MHz, CDCL,) & 14.7, 21.7, 31.4,
55.7, 67.3,74.0, 101.5, 114.0, 127.8, 129.4, 131.7, 134.4, 160.3; IR (film) 1615 cm™'; MS
(CI) m/z 249 (M" + H), 152, 95; HRMS calcd for C,sH,,0, (M* + H) 249.1491, found
249.15009.

OPMB
— OH

(35,Z2)-3-(4'-Methoxybenzyloxy)hept-4-en-1-0l  (A4).  Diisobutylaluminum
hydride (37 mL, 1.5 M solution in toluene) was added to a solution of A3 (2.73 g, 11.0
mmol) in anhydrous toluene (50 mL) at —40 °C. After stirring at —40 °C for 2h, the
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reaction was quenched by the slow addition of MeOH (20 mL). The resulting mixture
was subsequently stirred in the presence of saturated aqueous potassium sodium tartrate
(50 mL) while warming to room temperature for 10 h. The phases thus formed were
separated and the aqueous layer was extracted with CH,Cl, (3 x 50 mL). The combined
organic layers were dried (Na,SO,), filtered, and concentrated. The crude material was
purified by chromatography (3:1 hexanes:EtOAc) to afford 2.5 g (91%) of a colorless oil.
[a]p—45.0 (¢ 1.25, CHCL,). 'H NMR (400 MHz, CDCl;) & 1.01 (t, J = 7.5 Hz, 3H), 1.69
(m, 1H), 1.89 (m, 1H), 2.08 (m, 2H), 2.64 (br, s, 1H), 3.76 (m, 2H), 3.82 (s, 3H), 4.28 (d,
J=11.4 Hz, 1H), 4.40 (dt, J = 4.3, 8.6 Hz, 1H), 4.55 (d, J/ = 11.4 Hz, 1H), 5.35 (m, 1H),
5.64 (dt, J = 11.0, 7.4 Hz, 1H), 6.89 (dt, J = 8.7, 2.0 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H);
"C NMR (100.6 MHz, CDCl,) § 14.7, 21.5, 38.3, 55.7, 61.4, 70.0, 74.1, 114.2, 129.7,
129.8, 130.8, 135.8, 159.6; IR (film) 3413, 1613, 1514 cm™; MS (EI) m/z 268 (M* +
NH,), 137, 121; HRMS calcd for C,sH,,NO; (M* + NH,) 268.1913, found 268.1930.

OPMB
— OTHP

2-[(35,Z)-3'-(4''-Methoxybenzyloxy)hept-4'-enyloxy]tetrahydro-2H-pyran
(AS). DHP (1.0 g, 12.0 mmol) was added to a solution of A4 (1.88 g, 7.51 mmol) and
PPTS (0.09 g, 0.38 mmol) in THF (35 mL) at O °C. The reaction mixture was allowed to
warm to room temperature and stirred for 16 h. A saturated aqueous NaHCO; solution
(25 mL) was then added, and the aqueous layer was extracted with ether (3 x 30 mL).
The combined organic layers were washed with brine, dried (Na,SO,), filtered, and
concentrated. The crude material was purified by chromatography (10:1 hexanes:EtOAc)
to give 2.5 g (98%) of a colorless oil. 'H NMR (400 MHz, CDCl,) Mixture of THP ether
diastereomers: 0 1.00 (dt, J = 1.4, 7.5 Hz, 3H), 1.50-2.10 (m, 11H), 3.5 (m, 2H), 3.82 (m,
4H), 4.31 (m, 2H), 4.52 (dd, J = 4.6, 4.2 Hz, 2H), 5.31 (m, 1H), 5.64 (m, 1H), 6.88 (dd, J
= 0.4, 8.5 Hz,2H), 7.27 (m, 2H); *C NMR (100.6 MHz, CDCl,) Mixture of THP ether
diastereomers; all peaks listed: 6 14.8, 20.0, 20.1, 21.4, 21.5, 25.9, 25.9, 31.1, 31.2, 36.3,
36.4, 55.7, 62.6, 62.7, 64.5, 64.5, 69.8, 70.0, 71.1, 71.7, 99.1, 99.5, 114.1, 114.1, 129.7,
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129.8, 130.3, 130.3, 131.4, 131.4, 135.6, 135.7, 159.4, 159.4; IR (film) 1613, 1512 cm™;
MS (CI) m/z 352 (M* + NH,), 335, 121; HRMS calcd for C,,H,;,NO, (M" + NH,)
352.2488, found 352.2499.

OH

/E)\/\OTHP

(35,2)-1-(Tetrahydro-2H-pyran-2'-yloxy)hept-4-en-3-o0l (3). To a mixture of
AS (1.44 g, 4.30 mmol) in CH,Cl,/water (60 mL: 3mL) at room temperature was added
DDQ (1.19 g, 5.25 mmol). The reaction mixture was stirred vigorously for 1.5 h, and
then a saturated aqueous solution of NaHCO,; (50 mL) was added. The layers were
separated and the aqueous layer was extracted with CH,Cl, (3 x 50 mL). The combined
organic layers were washed with brine (1 x 50 mL), dried (Na,SO,), filtered, and
concentrated. Chromatography (5:1 to 2:1 hexanes:EtOAc) gave 0.73 g (79%) of a
colorless oil. "H NMR (500 MHz, CDCl,) Mixture of THP ether diastereomers: & 1.01
(dt, J = 1.7, 7.5 Hz, 3H), 1.56-1.64 (complex, 4H), 1.74-1.95 (complex, 4H), 2.11 (m,
2H), 2.67 (br, s, 1H), 3.55 (m, 2H), 3.94 (m, 2H), 4.61 (m, 1H), 4.69 (m, 1H), 5.45 (m,
2H); *C NMR (100.6 MHz, CDCl,) Mixture of THP ether diastereomers; all peaks
listed: 0 14.8, 19.8, 20.0, 21.4, 25.7, 30.9, 31.1, 37.4, 37.4, 62.6, 63.0, 65.8, 66.0, 66.8,
67.4,99.3,99.5, 131.9, 131.9, 133.8, 133.9; IR (film) 3431 cm™; MS (CI) m/z 215 (M* +
H), 197, 85; HRMS calcd for C,,H,;0; (M* + H) 215.1647, found 215.1639.

Ether-substituted allylic alcohols were prepared via a zirconium-mediated
coupling of aldehyde 7 with benzyloxy or fert-butyldiphenylsilyloxy alkynes. The
racemic allylic alcohol 8 was subjected to a kinetic resolution under Sharpless
conditions' to furnish the enantioenriched allylic alcohol (R)-8 in 42% yield and =99% er
as determined by proton NMR of the Mosher’s ester derivative'' All other ether-

substituted allylic alcohols were prepared and used in racemic form.
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Scheme B. Synthesis of ether-substituted allylic alcohols.

Preparation of the aldehyde coupling component:

i H
HO/\/\ PlVCl, EtsN PIVO/\/\ 03, MGZS PIVO/\/C (0]
CH2C|2 B1 CH2C|2 7
98% 97%

Synthesis of racemic allylic alcohols:

1. CpoZrHCI OH
. 2.EtyZn-60°C
AH// 3. aldehyde 7 RO X OPiv
RO n n
6:R=Bn,n=1 8:R=Bn,n=1,63%
B2:R=Bn,n=3 B5:R=Bn,n=3, 58%
B3: R=TBDPS,n=1 B6: R=TBDPS,n=1, 75%
B4:R=PMB,n=1 B7: R=PMB, n=1, 56%

Generation of enantiopure allylic alcohol:

Ti(OiPr),
OH (+)-DIPT, t-BuOOH OH
BnO/\/WOPiv CH,Clp, 3A MS, -20 °C BnO” > X""""0Piv
>95% ee, 42%
o)

PivOA)k H

3-Oxopropyl pivalate (7). Ozone was bubbled through a solution of 3-butenyl
pivalate (B1)* (12.87 g, 82.37 mmol) in CH,Cl, (150 mL) at —78 °C until a persistent blue
color resulted (ca. 2 h). The reaction was quenched with dimethyl sulfide (65 mL) and
allowed to warm to room temperature with stirring for 16 h. The reaction mixture was
concentrated under reduced pressure and the resulting residue was dissolved in ether and
filtered through a pad of silica gel. The filtrate was concentrated to afford 12.70 g (97%)
of the title compound as a colorless oil. 'H NMR (500 MHz, CDCL,) § 1.21 (s, 9H), 2.78
(td, J = 6.1, 1.5, Hz, 2H), 4.42 (t, J = 6.1 Hz, 2H), 9.81 (t, J = 1.5 Hz, 1H); "C NMR
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(125.8 MHz, CDCl,) d 27.0, 38.6, 57.9, 178.2, 199.3; IR (neat) 1728, 1483 cm™'; MS (CI)
m/z 159 (M* + H), 85, 57; HRMS calcd for C;H,:0; (M* + H) 159.1021, found 159.1020.

General procedure for the synthesis of ether-substituted allylic alcohols.
According the procedure of Wipf and Xu,"” bis(cyclopentadienyl)zirconium chloride
hydride (Schwartz's reagent) (5.0 g, 19.4 mmol) was added to a solution of the alkyne
(16.2 mmol) in dry CH,Cl, (60 mL) at O °C. The resulting mixture was then warmed to
room temperature and stirred until a homogeneous solution formed. The resulting yellow
solution was stirred at room temperature for an additional 20 min, and then cooled to —60
°C. Diethylzinc (1.0 M in hexanes, 19.4 mmol) was then added dropwise over 45 min at
—60 °C. After the addition was complete, the resulting solution was stirred at —60 °C for
an additional 10 min. The reaction flask was immersed in an ice bath, and a solution of
aldehyde 7 (3.1 g, 19.4 mmol) in CH,Cl, (10 mL) was added dropwise over 45 min. The
resulting solution was stirred at O °C for an additional 6 h. The light-yellow reaction
mixture was then slowly poured into an ice-cold solution of aq 5% NaHCO; (200 mL)
and stirring was continued at room temperature until gas evolution ceased. The resulting
mixture was extracted with Et,O (3 x 200 mL) and the combined organic extracts were
washed with brine (1 x 200 mL), dried (Na,SO,), and filtered through a pad of Florisil®.
The filtrate was concentrated, and the resulting residue was purified by chromatography

to afford the allylic alcohol.

OH
BnO” X" 0Piv

(3R,E)-7-Benzyloxy-3-hydroxyhept-4-enyl pivalate (8). The racemic allylic
alcohol 8 was prepared according to the general procedure from alkyne 6° (3.09 g, 19.3
mmol) and aldehyde 7 (3.66 g, 23.2 mmol). Chromatography (5:1 hexanes:EtOAc) gave
3.9 g (63%) of a colorless oil. The racemic material was subjected to a kinetic resolution
using the procedure of Sharpless." Accordingly, a mixture of the allylic alcohol rac-8

(4.06 g, 12.7 mmol), (+)-diisopropyl tartrate (0.89 g, 3.8 mmol), and 3A powdered
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molecular sieves (1.0 g) in CH,Cl, (50.0 mL) was cooled to —20 °C and then treated with
Ti(O-i-Pr), (0.72 g, 2.5 mmol). After stirring for 30 min at —20 °C, a solution of TBHP
(5.0 M, 1.9 mL) was added to the reaction mixture and stirring at —20 °C was continued
for 12-14 h. After >50% conversion was obtained (monitored by 'H NMR), the reaction
was quenched with an aqueous solution (60 mL) of FeSO, (1.57 g) and citric acid (0.53
g) and stirred at room temperature for 1 h. The phases were separated and the aqueous
phase was extracted with CH,Cl, (2 x 75 mL). The combined organic layers were
concentrated to approximately 50 mL and then stirred for 30 min with 30% NaOH (100
mL). The phases were separated and extracted as before, and the combined organic layers
were washed with brine, dried (Na,SO,), filtered, and concentrated. The crude product
was purified by chromatography (5:1 hexanes:EtOAc) to afford 1.72 g (42%) of the
allylic alcohol (R)-8 in =97% er (determined by 'H NMR of the (-)-MTPA chloride-
derived ester.)" [a], —3.18 (c 0.98, CHCI,). '"H NMR (400 MHz, CDCl,) § 1.22 (s, 9H),
1.81 (q, J/ = 6.3 Hz, 2H), 2.36 (q, J = 6.6 Hz, 2H), 3.52 (t, J = 6.7 Hz, 2H), 4.13 (m, 2H),
4.26 (dt, J=11.2, 6.6 Hz, 1H), 4.52 (s, 2H), 5.57 (dd, J = 15.5, 6.7 Hz, 1H), 5.70 (dt, J =
15.5, 6.6 Hz, 1H), 7.32 (m, 5H); °C NMR (100.6 MHz, CDCl,) & 27.6, 33.0, 36.6, 39.1,
61.7, 70.0, 70.1, 73.3, 128.0, 128.1, 128.8, 128.8, 134.5, 138.7, 179.2; IR (film) 3434,
1724 cm™; MS (CI) m/z 338 (M" + NH,), 320 (M"), 108, 91; HRMS calcd for C,,H,,NO,
(M*+ NH,) 338.2331, found 338.2326.

OH

BnO/\/\/\)\/\OPiv

(2)-(E)-9-(Benzyloxy)-3-hydroxynon-4-enyl pivalate (BS). Prepared according
to the general procedure from 1-benzyloxy-5-hexyne (B2)" (3.10 g, 16.2 mmol) and
aldehyde 7 (3.10 g, 19.4 mmol). The crude product was purified by chromatography (5:1
hexanes:EtOAc) to give 3.30 g (58%) of a colorless oil. 'H NMR (400 MHz, CDCL,) &
1.22 (s, 9H), 1.48 (m, 2H), 1.64 (m, 2H), 1.83 (m, 2H), 2.01 (br, s, 1H), 2.07 (q, J = 7.0
Hz, 2H), 3.48 (t, J = 6.4 Hz, 2H), 4.15 (m, 2H), 4.27 (m, 1H), 4.52 (s, 2H), 5.49 (dd, J =
6.8, 15.4 Hz, 1H), 5.68 (td, J = 6.6, 15.3 Hz, 1H), 7.31 (m, 5H); "C NMR (100.6 MHz,
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CDCL,) § 26.1, 27.6, 29.7, 32.4, 36.7, 39.1, 61.8, 70.3, 70.6, 73.3, 127.9, 128.0, 128.8,
132.5, 132.7, 139.0, 179.2; IR (film) 3442, 1726, 1478, 1450 cm™; MS (FAB+) m/z 349
(M* + H), 331, 229, 137; HRMS caled for C,,H,NO, (M* + NH,) 366.2644, found
366.2634.

OH

TBDPso/“\/‘\y/L\/”\OPw

(2)-(E)-7-(tert-Butyldiphenylsilyloxy)-3-hydroxyhept-4-enyl pivalate (B6).
Prepared according to the general procedure from alkyne B3’ (5.00 g, 16.2 mmol) and
aldehyde 7 (3.34 g, 21.1 mmol). The crude product was purified by chromatography (6:1
hexanes:EtOAc) to give 5.71 g (75%) of a colorless oil. 'H NMR (400 MHz, CDCL,) &
1.07 (s, 10H), 1.22 (s, 9H), 1.83 (q, J = 6.3 Hz, 2H), 2.31 (q, J = 6.6 Hz, 2H), 3.73 (t, J =
6.6 Hz, 2H), 4.14 (m, 2H), 4.28 (td, J = 6.6, 11.2 Hz, 1H), 5.54 (dd, J = 6.7, 15.4 Hz,
1H), 5.69 (td, J = 6.7, 15.5 Hz, 1H), 7.44 (m, 6H), 7.68 (m, 4H); °C NMR (100.6 MHz,
CDCL,) 9 19.6, 27.2, 27.6, 36.0, 36.6, 39.2, 61.7, 63.8, 70.2, 128.0, 129.2, 130.0, 134.3,
134.4, 136.0, 179.2; IR (film) 3466, 1728, 1710 cm™'; MS (FAB+) m/z 486 (M* + H),
307, 154; HRMS calcd for C,4H,,NO,Si (M*+ NH,) 486.3040, found 486.3034.

OH

PMBo/“\/”\w/L\/”\OPw

(¥)-(E)-3-Hydroxy-7-(4-methoxybenzyloxy)hept-4-enyl pivalate (B7). Prepared
according to the general procedure from alkyne B4 (2.82 g, 16.17 mmol) and aldehyde 7
(3.60 g, 22.64 mmol). The crude product was purified by chromatography (5:1 to 1:1
hexanes:EtOAc) to give 3.2 g (56%) of a colorless oil. 'H NMR (400 MHz, CDCl;) &
1.20 (s, 9H), 1.84 (q, J = 6.3 Hz, 2H), 2.35 (q, J = 6.7 Hz, 2H), 3.49 (t, J = 6.8 Hz, 2H),

3.82 (s, 3H), 4.13 (m, 1H), 4.27 (m, 1H), 4.45 (s, 2H), 5.58 (dd, J = 15.5, 6.6Hz, 1H),
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5.70 (dt, J = 15.5, 6.7 Hz, 1H), 6.89 (d, J = 8.6 Hz, 2H), 7.27 (d, J = 8.7 Hz, 2H); °C
NMR (100.6 MHz, CDCl;) 6 27.2, 32.6, 36.2, 38.7, 55.3, 61.3, 69.3, 69.7, 72.6, 113.8,
128.6, 129.3, 130.4, 134.0, 159.2, 178.8; IR (film) 3410, 1680, 1570, 1480 cm™; MS

(ES+) m/z 373 (M* + NH,), 335, 319; HRMS calcd for C,;H,,NOs (M* + NH,) 368.2437,

found 368.2416.

Scheme C. Synthesis of disilanyl ethers.

(a) Synthesis of disilanylether 4:

$iM63
Ph,Si<
OH CIPh,Si-SiMe, O
/E)\/\OTHP DMAP, EtzN /E)\/\OTHP
o,
3 95% 4
(b) Synthesis of ether-substituted disilanylethers C1-C4: SiM
IvVieg
|
PhsSi
OH CIPh,Si-SiMe, 270
DMAP, EtzN
RO n\ OPiv > RO n\ OPiv
(R)-8:R=Bn,n=1 (R)-C1: R=Bn,n=1, 98%
(+)-B5: R=Bn,n=3 (x)-C2: R=Bn, n =3, 95%
(+)-B6: R=TBDPS, n =1 (£)-C3: R=TBDPS, n =1, 83%
(+)-B7: R=PMB,n=1 (#)-C4:R=PMB, n=1,98%
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General procedure for the preparation of disilanyl ethers. To a mixture of the
allylic alcohol (1.0 equiv), triethylamine (1.5 equiv), and a spatula tip of DMAP in THF
was added a solution of 1-chloro-2,2,2-trimethyl-1,1-diphenyl disilane” (1.5 equiv) in
THF at 0 °C. The reaction mixture was allowed to warm to room temperature and stirred
for 16 h. Upon completion of the reaction, saturated aq NH,Cl was added and the layers
were separated. The aqueous layer was extracted with ether (3 x 60 mL) and the
combined organic extracts were washed with brine, dried (Na,SO,), filtered, and
concentrated. The crude material was purified by chromatography to afford the product

disilanylether.

§iMe3
Ph,Si .
20l o)

/E)\/\OTHP

(35,Z2)-Tetrahydropyran-2-yloxy-3-(2',2',2'-trimethyl-1',1'-diphenyl-
disilyloxy)hept-4-ene (4). Prepared according to the general procedure for the
preparation of disilanyl ethers from allylic alcohol 3 (0.72 g, 3.36 mmol). The crude
product was purified by chromatography (25:1 hexanes:EtOAc ) to give 1.50 g (95%) of
a colorless oil. '"H NMR (400 MHz, CDCl,) Mixture of THP ether diastereomers: & 0.21
(s, 9H), 0.81 (td, J = 6.9, 10.4 Hz, 3H), 1.47-2.03 (m, 10H), 3.46 (m, 2H), 3.82 (m, 2H),
4.48 (td, J = 3.7, 44.4 Hz, 1H), 4.72 (m, 1H), 5.28 (qd, J = 11.0, 6.9 Hz, 1H), 5.41 (m,
1H), 7.39 (m, 6H), 7.59 (m, 4H); *C NMR (100.6 MHz, CDCl,) Mixture of THP ether
diastereomers; all peaks listed: 6 -0.8, 14.4, 14.6, 19.8, 20.0, 21.3, 23.1, 25.9, 31.1, 32.0,
38.9,39.1, 62.4, 62.6, 64.2, 64.3, 67.8, 68.1, 98.9,99.1, 128.1, 129.7, 132.3, 132.4, 132.7,
132.9, 135.3, 135.4, 137.6; IR (film) 2947, 1428 cm™'; MS (EI) m/z 311, 255, 85; HRMS
caled for C,,H,,Si,0;N 486.2860 (M" + NH,), found 486.2877.
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§iMe3

Ph,Si
28| 0

BnO~ > X""0piv

(3R,E)-7-Benzyloxy-3-(2',2',2'-trimethyl-1',1'-diphenyldisilyloxy)hept-4-enyl
pivalate (C1). Prepared according to the general procedure for the preparation of
disilanyl ethers from allylic alcohol (R)-8 (4.10 g, 12.8 mmol). Chromatography (25:1
hexanes:EtOAc) afforded 7.33 g (ca. 100%) of a colorless oil. [a], +12.4 (¢ 0.98, CHCL,).
'H NMR (500 MHz, CDCl;) 8 0.19 (s, 9H), 1.14 (s, 9H), 1.78 (m, 1H), 1.93 (m, 1H),
2.24 (q, J = 6.7 Hz, 2H), 3.35 (m, 2H), 4.10 (t, J = 6.5 Hz, 2H), 4.30 (q, J = 6.5 Hz, 1H),
4.48, (s, 2H), 5.41 (dt, J = 15.4, 6.4 Hz, 1H), 5.48 (dd, J = 15.5, 7.0 Hz, 1H), 7.30-7.55
(m, 15H); " C (100.6 MHz, CDCI,) 8 —0.85, 27.6, 33.0, 37.6, 39.0, 61.5, 70.0, 72.6, 73.3,
128.0, 128.1, 128.2, 128.4, 128.8, 129.8, 134.6, 135.3, 135.3, 137.3, 138.8, 178.8; IR
(film) 1727 cm™: MS (FAB+) m/z 581.3, 255.1, 154.1; HRMS calcd for C,,H,,NO,Si,
(M* + NH,) 592.3278, found 592.3257.

§iMe3
Ph,Si.
29l 0

BnO/A\//\\/QQY/L\//\OPN

(2)-(E)-9-(Benzyloxy)-3-(2',2',2'-trimethyl-1',1'-diphenyldisilyloxy)non-4-enyl
pivalate (C2). Prepared according to the general procedure for the preparation of
disilanyl ethers from allylic alcohol BS (2.29 g, 3.42 mmol). The crude product was
purified by chromatography (25:1 hexanes:EtOAc) to give 3.77 g (95%) of a colorless
oil. '"H NMR (400 MHz, CDCI,) 8 0.20 (s, 9H), 1.15 (s, 9H), 1.34 (m, 2H), 1.56 (m, 2H),
1.78 (m, 1H), 1.94 (m, 3H), 3.45 (t, J = 6.5 Hz, 2H), 4.09 (t, / = 6.4 Hz, 2H), 4.27 (q, J =
6.1 Hz, 1H), 4.52 (s, 2H), 5.39 (m, 2H), 7.36 (m , 10H), 7.55 (m, 5H); "C NMR (100.6
MHz, CDCl,) 6 -0.8, 26.0, 27.6, 29.7, 32.3, 37.7, 39.0, 61.6, 70.6, 72.7, 73.3, 127.9,
128.0, 128.1, 128.8, 132.2, 132.8, 135.3, 135.3, 137.4, 139.1, 178.8; IR (film) 1731,1481
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cm™'; MS (FAB+) m/z 620 (M" + NH,), 370, 255; HRMS calcd for C;,H;,NO,Si, (M* +
NH,) 620.3591, found 620.3617.

§iMe3
Ph,Si .
2S| o

TBDPSO/A\“/§§/J\V/A\OPN

(2)-(E)-7-(tert-Butyldiphenylsilyloxy)-3-(2',2',2'-trimethyl-1,1-diphenyl-
disilyloxy)hept-4-enyl pivalate (C3). Prepared according to the general procedure for
the preparation of disilanyl ethers from allylic alcohol B6 (4.0 g, 5.07 mmol).
Chromatography (20:1 hexanes:EtOAc) gave 5.13 g (83%) of a colorless oil. '"H NMR
(400 MHz, CDCl,) é OOOOA(s, 9H), 1.05 (s, 10H), 1.14 (s, 9H), 1.77 (m, 1H), 1.91 (m,
1H), 2.17 (q, J = 6.6 Hz, 2H), 3.51 (q, / = 7.0 Hz, 2H), 4.09 (t, J = 6.4 Hz, 2H), 4.26 (q, J
= 6.4 Hz, 1H), 5.42 (m, 2H), 7.33-7.67 (m, 20H); °C NMR (125.8 MHz, CDCl;) § —1.3,
15.2, 19.1, 26.7, 27.1, 35.4, 37.2, 38.5, 61.0, 63.3, 65.8, 72.1, 127.5, 127.6, 128.0, 129.3,
129.5, 133.8, 134.0, 134.8, 135.5, 136.8, 178.3; IR (film) 1730, 1427 cm™'; HRMS calcd
for C;H,NO,Si; (M* + NH,) 740.3987, found 740.4001.

§iMe3
Ph,Si
29l o

PMBO/\\/Q§/1\“/\OPN

(2)-(E)-7-(4'-Methoxybenzyloxy)-3-(2',2',2'-trimethyl-1',1'-diphenyldi-
silyloxy)hept-4-enyl pivalate (C4). Prepared according to the general procedure for the
preparation of disilanyl ethers from allylic alcohol B7 (2.32 g, 6.62 mmol). The crude
product was purified by chromatography (25:1 hexanes:EtOAc) to give 3.94 g (98%) of a
colorless oil. "H NMR (400 MHz, CDCl,) 8 0.19 (s, 9H), 1.14 (s, 9H), 1.29 (t, J = 7.0 Hz,
2H), 1.78 (m, 1H), 1.92 (m, 1H), 2.22 (q, J = 6.8 Hz, 2H), 3.34 (m, 2H), 3.32 (m, 2H),
3.83 (s, 3H), 4.09 (t, / = 6.4 Hz, 2H), 4.28 (q, J = 6.4 Hz, 1H), 4.41 (s, 2H), 5.41(dt, J =
15.5, 6.2 Hz, 1H), 5.47 (dd, J = 15.5, 6.9 Hz, 1H), 6.89 (d, J = 8.7 Hz, 2H), 7.26 (d, J =
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8.6 Hz, 2H), 7.40-7.56 (m, 10 H); *C NMR (100.6 MHz, CDCL,) § —1.2, 27.2, 32.6,
37.2, 38.6, 55.3, 61.1, 69.4, 72.2, 72.6, 113.8, 127.76, 128.0, 128.1, 129.3, 129.4, 129.5,
134.0, 134.9, 159.2, 178.4; IR (film) 1710, 1440 cm™; MS (ES+) m/z 622 (M* + NH,),
389, 374, 373; HRMS calcd for C4sH,,NO.Si, (M* + NH,) 622.3384, found 622.3376.

Preparation of Chiral Allylsilanes

Scheme D. Synthesis of chiral allylsilanes.
(a) Synthesis of ethyl-substituted allylsilane 5b:

SlMe3 1. Pd(acac),,

ths|\ o WC
2. n-BulLi OR
/\:)\/\OTHP /\l/\/\/

4 SiMeS

5a, R = THP, 63%
PPTS l:Sb, R=H, 78%

(b) Synthesis of ether-substituted allylsilanes 9, D1, D2:

|SiMe3 1. Pd(acac),
X i RO = OH
RO™ OPIV. ~BhMe, reflux n
2. n-BuLi/THF >95% E

(R-C1:R=Bn,n= (S)-9:R=Bn,n=1,67%
(x)-C2: R=Bn,n=3 (x)-D1: R=Bn,n=3,61%
(x)-C3:R= TBDPS n=1 (x)-D2: R = TBDPS n=1,59%
(x)-C4:R=PMB,n=1 (x)-D3: R=PMB, n=1, 55%

General procedure for the conversion of disilanyl ethers to chiral allylsilanes.
According to the procedure of Ito," a mixture of 1,1,3,3-tetramethylbutyl isocyanide
(0.41 equiv) and Pd(acac), (0.10 equiv) in toluene was stirred at room temperature under
Ar for 5 min, resulting in a red-brown solution. A solution of the disilanyl ether (1.0
equiv) in toluene (ca. 5 mL) was then added and the resulting mixture was heated at
reflux for 3.5-6 h. After cooling to room temperature, the reaction mixture was filtered

through Florisil® and concentrated under reduced pressure. The residue obtained was
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dissolved in THF and cooled to 0 °C. The resulting solution was charged with n-BuLi (2
equiv for pivalate esters; 1.5 equiv for THP ethers), and stirred at O °C for 30 min. The
reaction was quenched with water (20 mL) and the layers were separated. The aqueous
layer was extracted with ether (3 x 30 mL), and the combined organic extracts were
washed with brine, dried (Na,SO,), filtered, and concentrated. Chromatography of the

crude material afforded the E-allylsilane product.

/\l/\/\/OTHP

SiMe3

(5S,E)-1-(Tetrahydropyran-2'-yloxy)-5-trimethylsilylhept-3-ene (5a). Prepared
according to the general procedure from disilanyl ether 4 (2.00 g, 4.27 mmol). The crude
material was purified by chromatography (30:1 hexanes:EtOAc) to give 0.88 g (76%) of
an orange-brown oil. 'H NMR (500 MHz, CDCl,) Mixture of THP ether diastereomers: &
—0.03 (s, 9H), 0.91 (t, /= 6.9 Hz, 3H), 1.32 (m, 2H), 1.58 (m, 5H), 1.72 (m, 1H), 1.85 (m,
1H), 2.32 (q, J = 6.7 Hz, 2H), 3.42 (m, 1H), 3.51 (m, 1H), 3.75 (td, J = 7.1, 10.8 Hz, 1H),
3.90 (m, 1H), 4.62 (s, 1H), 5.27 (m, 2H); "C NMR (125.8 MHz, CDCl,) Mixture of THP
ether diastereomers; all peaks listed: & -3.22, 14.1, 19.4, 19.5, 21.8, 21.9, 25.1, 30.6,
33.4, 35.3, 62.0, 62.1, 67.7, 67.8, 98.5, 98.6, 124.1, 124.2, 133.5; IR (film) 2956, 1456
cm™'; MS (CI) m/z 271 (M* + H), 197, 102; HRMS calcd for C,;H,,NO,Si (M* + NH,)
288.2359, found 288.2362.

N OH

SiMe3
(58S, E)-5-Trimethylsilylhept-3-en-1-0l (5b). A solution of 5a (0.55 g, 2.02

mmol) and PPTS (0.10 g, 0.41 mmol) in EtOH (15 mL) was stirred at 55 °C for 4.5 h.

After cooling to room temperature, water (5.0 mL) was added to the reaction mixture,
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which was extracted with ether (3 x 30 mL). The combined organic extracts were washed
with brine, dried (Na,SO,), filtered, and concentrated. Chromatography (20:1 to 10:1
hexanes:EtOAc) gave 0.30 g (78%) of a pale yellow oil. [a], +7.8 (¢ 0.83, CHCL,). 'H
NMR (400 MHz, CDCl,) 8 —0.02 (s, 9H), 0.91 (t, J = 6.3 Hz, 3H), 1.30 (m, 2H), 1.52 (m,
2H), 2.30 (q, J = 6.6 Hz, 2H), 3.61 (t, J = 6.3 Hz, 2H), 5.20 (td, 6.8, 15.2 Hz, 1H), 5.40
(dd, J = 7.2, 15.3 Hz, 1H); "C NMR (100.6 MHz, CDCl,) 6 -3.2, 14.2,21.8, 35.5, 36.3,
62.3, 123.4, 135.5; IR (film) 3334, 1451 cm™'; MS (CI) m/z 187 (M + H), 147, 90;
HRMS calcd for C,,H,,NOSi (M* + NH,) 204.1784, found 204.1779.

(5S,E)-7-Benzyloxy-5-trimethylsilylhept-3-en-1-o0l (9). Prepared according to
the general procedure using disilanyl ether (R)-C1 (1.80 g, 3.18 mmol). Chromatography
of the crude product (5:1 hexanes:EtOAc ) gave 0.62 g (67%) of an orange-brown oil.
[a]p, +28.4 (¢ 1.22, CHCI;). '"H NMR (500 MHz, CDCl5) & 0.01 (s, 9H), 1.53 (br s, 1H),
1.64 (m, 2H) 1.84 (dt, J = 10.6, 7.7 Hz, 1H), 2.27 (q, J = 6.4 Hz, 2H) 3.44 (m, 1H), 3.54
(m, 1H), 3.59 (t, J = 6.3 Hz, 2H), 4.52 (AB q, J = 12.0, Av = 31.4 Hz, 2H), 5.22 (dt, J =
15.3, 7.0 Hz, 1H), 5.36 (dd, J = 15.1, 9.2 Hz, 1H), 7.4 (m, 5H); "C NMR (125.8 MHz,
CDCl,) 06 -3.4,28.7,29.9, 36.2, 62.2, 69.9, 72.8, 123.8, 127.4, 127.6, 128.3, 134.7, 138.5;
IR (film) 3399 cm™; MS (FAB +) m/z 293 (M*+ H); HRMS calcd for C;H,,SiO, (M" +
H) 293.1937, found 293.1933.

SiMe3
BnO = OH
(2)-(E)-9-Benzyloxy-5-(trimethylsilyl)non-3-en-1-0l (D1). Prepared according

to the general procedure from disilanyl ether C2 (1.15 g, 1.90 mmol). The crude product
was purified by chromatography (6:1 to 3:1 hexanes:EtOAc) to give 0.70 g (61%) of an
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orange-brown oil. 'H NMR (500 MHz, CDCL,;) 8 —0.01 (s, 9H), 1.34 (m, 2H), 1.50 (m,
4H), 1.66 (m, 1H), 2.30 (g, J = 6.5 Hz, 2H), 3.48 (m, 2H), 3.61 (t, J = 6.3 Hz, 2H), 4.52
(s, 2H), 5.21 (td, J = 7.0, 15.3 Hz, 1H), 5.34 (dd, J = 9.6, 15.2 Hz, 1H), 7.37 (m, 5H); °C
NMR (125.8 MHz, CDCl,), 6 -3.3, 25.8, 28.4, 29.4, 33.2, 36.3, 62.3, 70.3, 72.8, 123.5,
127.4, 127.6, 128.3, 135.4, 138.6; IR (film) 3395, 1454 cm™'; MS (FAB+) m/z 321 (M" +
H), 136; HRMS calcd for C,,H,(NO,Si (M*+ NH,) 338.2515, found 338.2506.

SiMes
TBDPSO = OH

(2)-(E)-7-(tert-Butyldiphenylsilyloxy)-5-(trimethylsilyl) hept-3-en-1-ol (D2).
Prepared according to the general procedure from disilanyl ether C3 (2.50 g, 3.46 mmol).
Chromatography (10:1 to 5:1 hexanes:EtOAc) gave 0.90 g (59%) of an orange-brown oil.
'H NMR (400 MHz, CDCI;) 8 -0.01 (s, 9H), 1.08 (s, 9H), 1.52 (m, 1H), 1.63 (td, J =
11.5, 2.2 Hz, 1H), 1.76 (m, 1H), 2.22 (q, J = 6.4 Hz, 2H), 3.55 (m, 2H), 3.62 (m, 1H),
3.73 (m, 1H), 5.11 (dt, J = 15.3, 6.9 Hz, 1H), 5.27 (dd, J = 15.3, 9.3 Hz, 1H), 7.42 (m,
6H), 7.69 (m, 4H); "C NMR (100.6 MHz, CDCl,) § 2.8, 19.6, 27.3, 29.6, 31.9, 36.7,
62.7, 63.7, 124.0, 128.0, 129.9, 134.5, 135.2, 136.0; IR (film) 3356, 1427 cm™; MS
(FAB+) m/z 441 (M* + H), 307, 154; HRMS calcd for C,H,,NSi,0, (M" + NH,)
458.2911, found 458.2914.

SiM €3
PMBO = OH
(2)-(E)-7-(4'-Methoxybenzyloxy)-5-(trimethylsilyl)hept-3-en-1-ol (D3).

Prepared according to the general procedure for the conversion of disilanyl ethers to
chiral allylsilanes from C4 (2.0 g, 3.31 mmol). The crude product was purified by
chromatography (5:1 hexanes:EtOAc) to give 0.59 g (55%) of an orange-brown oil. 'H
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NMR (400 MHz, CDCl,) & —0.103 (s, 9H), 1.61 (m, 2H), 1.80 (m, 1H), 2.27 (g, J = 6.4
Hz, 2H), 3.39 (m, 1H), 3.50 (m, 1H), 3.59 (g, J = 6.0 Hz, 2H), 4.45 (AB q, J = 11.5 Hz,
Av =21.8 Hz), 5.20 (dt, J = 15.3, 6.9 Hz, 1H), 5.35 (dd, J = 15.3, 9.0 Hz, 1H), 6.89 (d, J
= 8.7 Hz, 2H), 7.28 (d, J = 8.9 Hz, 2H); *C NMR (100.6 MHz, CDCL,) § -3.3, 28.8, 30.0,
36.3, 55.3, 62.3, 69.8, 72.6, 113.7, 123.8, 129.3, 130.7, 134.9, 159.1; IR (film) 3400,
1610, 1480 cm™; MS (ES+) m/z 323 (M* + H), 233, 215; HRMS caled for C,H;,0,Si
(M + H) 323.2043, found 323.2040.

TiCl,-Promoted Cyclization Reactions

Scheme E. Synthesis of azido allylsilanes.

SiMes 1. MsCl, EtzN SiMes
2. NaN3, DMF
R = OH 3 R = Nj
n n

(S)-5b:R=H,n=1 (S-1: R=H,n=1,92%

(5)-9: R=0Bn, n=1 (S)-2:R=0Bn,n =1, 85%
(x)-D1: R=0Bn,n=3 (#)-E1: R = OBn n= 3 64%
(+)-D2: R= OTBDPS, n =1 (x)-E2: R = OTBDPS, n = 1, 76%

General procedure for the preparation of azido allylsilanes. To a solution of
the allylsilyl alcohol (1.0 equiv) and triethylamine (1.5 equiv) in CH,Cl, at 0 °C, was
added methanesulfonyl chloride (1.3 equiv). After stirring at O °C for 1 h, the reaction
was quenched with saturated aqueous NH,CI. The layers were separated and the aqueous
layer was extracted with CH,Cl, (3 x 20 mL). The combined organic layers were dried
(Na,SO,), filtered, and concentrated. The crude product was filtered through a pad of
silica gel (5:1 hexanes:EtOAc) and the filtrate was concentrated. The mesylate product
thus obtained (1.0 equiv) was dissolved in DMF, and sodium azide (4.0 equiv) was added
to the resulting solution. The reaction mixture was heated to 110 °C for 2 h. After cooling
to room temperature, the reaction mixture was partitioned between water and ether. The

layers were separated and the aqueous layer was extracted with ether. The combined
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organic layers were washed with brine, dried (Na,SO,), filtered, and concentrated. The

crude product was purified by chromatography to afford the azido allylsilane.

SiMe3

WN3

(55, E)-1-Azido-5-trimethylsilylhept-3-ene (1). Prepared according to the
general procedure from alcohol Sb (0.09 g, 0.48 mmol). The crude product was purified
by chromatography (20:1 hexanes:EtOAc) to give 0.093 g (92%) of a colorless oil. [a], —
2.64 (¢ 1.25, CHCl;); 'H NMR (500 MHz, CDCl;) & —0.02 (s, 9H), 0.93 (t, J = 7.0 Hz,
3H), 1.35 (m, 2H), 1.55 (m, 1H), 2.34 (q, J = 6.9 Hz, 2H), 3.27 (dt, J = 2.5, 7.0 Hz, 2H),
5.23 (td, J = 6.8, 15,2 Hz, 1H), 5.36 (ddd, J = 1.1, 8.1, 15.2 Hz, 1H); “C (100.6 MHz,
CDCl,) 6 -2.8, 14.7, 22.3, 32.8, 35.9, 52.0, 123.7, 135.6; IR (film) 2094, 1726 cm™'; MS
(CI) m/z 184 [((M* + H) — N,], 167, 149, 73. It was not possible to obtain a HRMS of the
M" peak.

(5S,E)-1-Azido-7-benzyloxy-5-trimethylsilylhept-3-ene (2). Prepared according
to the general procedure from alcohol 9 (0.58g, 2.0 mmol). The crude product was
purified by chromatography (10:1 hexanes:EtOAc) to give 0.54 g (85%) of a colorless
oil. [a]p +32.4 (¢ 0.21, CHCI;). '"H NMR (400 MHz, CDCI,) 6 0.01 (s, 9H), 1.62 (m, 2H),
1.84 (ddd, J = 12.8, 7.4, 2.3 Hz, 1H), 2.31 (qd, J = 6.4, 0.9 Hz, 2H), 3.24 (t, / = 7.0 Hz,
2H), 3.42 (m, 1H), 3.55 (m,1H), 4.51 (AB q, J = 11.4 Hz, Av = 18.5 Hz), 5.22 (dt, J =
15.3, 6.8 Hz, 1H), 5.40 (ddd, J = 15.2, 8.1, 1.0 Hz, 1H) 7.4 (m, 5H); "C NMR (100.6
MHZ, CDCl,) 6 -2.9, 29.2, 30.1, 32.7, 51.4,70.4, 73.4, 124.0, 127.9, 128.0, 128.8, 134.9,
139.1; IR (film) 2100, 1678 cm™; MS (CI) m/z 318 (M* + H), 91, 73; HRMS calcd for
C,;H,sSiN;O (M*+ H) 318.2002, found 318.1984.
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SiMe3

BnO = N3

(2)-(E)-1-Azido-9-benzyloxy-5-trimethylsilyl-3-nonene (E1). Prepared
according to the general procedure from alcohol D1 (0.23 g, 0.72 mmol). The crude
product was purified by chromatography (10:1 hexanes:EtOAc) to give 0.16 g (64%) of a
colorless to pale yellow oil. '"H NMR (500 MHz, CDCl,;) 8 —0.01 (s, 9H), 1.27 (m,1H),
1.35 (m, 1H), 1.45-1.58 (m, 4H), 1.65 (m, 1H), 2.32 (dq, J = 0.9, 7.0 Hz, 2H), 3.26 (m,
2H), 3.48 (t, J = 6.6 Hz, 2H), 4.52 (s, 2H), 5.23 (td, J = 6.8, 15.3 Hz, 1H), 5.36 (dd, J =
5.9, 15.2 Hz, 1H), 7.36 (m, 5H); °C NMR (125.8 MHz, CDCl,) § -3.3, 25.9, 28.5, 29.5,
32.3, 33.2, 51.5, 70.4, 72.8, 123.1, 127.4, 127.5, 128.2, 134.3, 135.1, 138.6; IR (film)
2096; MS (FAB+) m/z 318 [(M* + H) — N,], 226, 136; HRMS calcd for C,,H;,N;SiO (M*
+ H) 346.2315, found 346.2315.

SiMeS

TBDPSO = Ng

(2)-(E)-1-Azido-7-(tert-butyldiphenylsilyloxy)-5-trimethylsilylhept-3-en-1-ol

(E2). Prepared according to the general procedure from alcohol D2 (0.14 g, 0.32 mmol).
Chromatography (10:1 hexanes:EtOAc) gave 0.11 g (76%) of a colorless oil. 'H NMR
(400 MHz, CDCl,) 8 —0.02 (s, 9H), 1.07 (s, 10H), 1.56 (m, 2H), 1.77 (m, 1H), 2.24 (q, J
= 6.7 Hz, 2H), 3.17 (td, J = 7.3, 1.6 Hz, 2H), 3.59 (m, 1H), 3.71 (m, 1H), 5.10 (dt, J =
15.3, 6.8 Hz, 1H), 5.27 (dd, J = 15.2, 9.1 Hz, 1H), 7.42 (m, 6H), 7.68 (m, 4H); "C NMR
(100.6 MHz, CDCl,) 6 -2.9, 19.6, 27.3, 29.6, 31.9, 32.7, 51.8, 63.8, 123.6, 128.0, 129.9,
134.5, 134.9, 136.0; IR (film) 2095, 1429 cm™'; MS (FAB+) m/z 466 (M* + H), 438 [(M*
+ H) - N,], 313, 154; HRMS calcd for C,iH,;N,Si,0 (M* + NH,) 483.2975, found
483.2970.
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Scheme F. TiCl,-promoted cyclizations of allylsilylimines.

SiMeS n

/\M)\M PPhg, THF EtO,C N
R n = N3 then \C(\
EtO,C. : CHO NHBoc
NHBoc

General procedure for TiCl,-promoted cyclizations of imines. A solution of
the azido allylsilane (1.0 equiv) and triphenylphosphine (1.0 equiv) in THF was stirred at
room temperature for 3 h. Ethyl 4-(N-tert-butoxycarbonyl)amino-3-formylbenzoate' (1.0
equiv) was then added, and the reaction mixture was heated at reflux for 20 h. After
cooling to room temperature, the reaction mixture was concentrated, triturated with ether,
filtered through Florisil®, and the filtrate was concentrated. The crude imine thus
obtained was dissolved in CH,Cl, (to form a ca. 0.01 M solution) and the resulting
solution was cooled to 0 °C in an ice bath. TiCl, (5.0 equiv) was then added dropwise to
the reaction mixture at 0 °C. Upon compete addition of TiCl,, the ice bath was removed
and the reaction mixture was stirred at room temperature for 18 h. The reaction was
quenched by the slow addition of a 10% aq NaOH solution, and the mixture was
extracted with CH,Cl,. The combined organic layers were washed with brine, dried
(Na,SO,), filtered, and concentrated. The residue obtained was subjected to
chromatography to afford product. '"H NMR integration values of the crude reaction

mixtures were used for product ratio determinations (normalized to 100%).
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Determination of product stereochemistry and isomer ratios: Chemical shift and
coupling constant values for the doublet corresponding to H, (H10b) of the 1,10b-cis and
1,10b-trans isomers were used for the assignment of relative stereochemistry of the
cyclization reaction products. The assignments of doublets corresponding to the cis and
trans isomers were made in analogy to previous work and later confirmed through X-ray
crystallography (see below).' In most cases, the olefin geometry was readily determined
by the corresponding coupling constants for the olefinic hydrogens. However, in some
examples the corresponding J values were obscured in the '"H NMR for the most minor

isomer. In these cases, the olefin geometry was assigned by default.

12a (15.0%) 12b (66.4%) 12¢ (18.6%)
Ha: §4.43,J = 9.6 Hz 4.84,J=4.6 Hz 4.87,J=4.5Hz
Hg: 8 5.86, dt, J = 15.3, 6.4 Hz 5.14.dd, J = 8.9, 15.3 Hz 5.38.dt, 10.9, 7.3 Hz

9-Carboethoxy-1-(but-1'-enyl)-2,3,6,10b-hexahydro-1H-pyrrolo[1,2-c]quin-
azoline-5-one (12a—c). Prepared according to the general procedure from azido
allylsilane 1 (0.07 g, 0.34 mmol). Chromatography (1:3 hexanes:EtOAc) gave 0.09 g
(85%) of a yellow solid isolated as a mixture of isomers. IR (KBr) 1709, 1673, 1617 cm™
' MS (CI) m/z 315 (M + H), 235, 111; HRMS calcd for C,;H,,N,O; (M* + H) 315.1709,
found 315.1704. Major isomer, (15,10bR)-(E)-12b: 'H NMR (500 MHz, CDCl;) & 0.73
(t,J=7.4Hz,3H), 1.39 (t, J=7.1 Hz, 3H), 1.81 (m, 2H), 1.93 (dd, /= 7.1, 11.8 Hz, 1H),
2.18 (m, 2H), 3.24 (m, 1H), 3.55 (m, 1H), 3.79 (m, 1H), 4.35 (dq, J = 1.6, 7.0, Hz, 2H),
4.84 (d, J =4.6 Hz, 1H), 5.14 (dd, J = 8.9, 15.3 Hz, 1H), 5.61 (dt, J/ = 15.3, 6.9Hz, 1H),
6.84 (d, J = 8.4 Hz, 1H), 7.60 (s, 1H), 7.77 (d, J = 8.3, 1H), 9.61 (s, 1H); "C NMR (125.8
MHz, CDCl,) 6 13.7, 14.2, 25.5, 30.1, 43.4, 44.7, 60.5, 61.5, 113.7, 118.1, 123.3, 126.1,
128.7, 129.7, 135.4, 141.8, 153.3, 166.1. (1R,10bS)-(Z)-12¢ (diagnostic peaks only): 'H
NMR (500 MHz, CDCl,) 6 4.87 (d, J = 4.5 Hz, 1H), 5.38 (dt, J = 10.9, 7.3 Hz, 1H).
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(15,10bS)-(E)-12a (diagnostic peaks only): 'H NMR (500 MHz, CDCL,) § 4.43 (d, J =
9.6 Hz, 1H), 5.86 (dt, J = 15.3, 6.4 Hz, 1H).

13a (87.3%) (9. 13c (2.9%)
Hp: §4.45,7=9.7Hz 4.81,J=4.6 485d,J=4.5Hz
Hgp: 65.68,dd,J=15.1,89 Hz 5.26,dd, J=9.8,15.4 Hz signal obscured

9-Carboethoxy-1-(4'-hydroxybut-1'-enyl)-2,3,6,10b-tetrahydro-1H-

pyrrolo[1,2-c]quinazolin-5-one (13a—c). Prepared according to the general procedure
using azido allylsilane 2 (0.10 g, 0.32 mmol). Chromatography (1:3 hexanes:EtOAc)
gave 0.085 g (80%) of a yellow solid as a mixture of isomers. The major isomer (1S,
10bS)-(E)-13a was isolated by crystallization from the reaction mixture (EtOAc/hexanes,
42%). Major isomer (15,10bS)-(E)-13a: mp 162-164 °C (EtOAc/hexanes); [a], —22.0 (¢
0.45, CHCl;). '"H NMR (500 MHz, CDCl,) 6 1.38 (t, J = 7.0 Hz, 3H), 1.90 (quintet, J =
11.1 Hz, 1H), 2.21 (m, 1H), 2.4 (q, J = 6.1 Hz, 2H), 2.98 (quintet, J = 9.5 Hz, 1H), 3.21
(br, s, 1H), 3.66 (m, 2H), 3.83 (t / = 5.6 Hz, 2H), 4.36 (q, J = 7.1 Hz, 2H), 4.45 (d, J =
9.7 Hz, 1H) 5.68 (dd, J = 15.1, 8.9 Hz, 1H), 5.86 (dt, J/ = 14.9, 6.7 Hz, 1H), 6.80 (d, J =
8.4 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 8.28 (s, 1H), 8.74 (br, s, 1H); "C NMR (125.8
MHz, CDCl,) 9 14.3, 30.6, 36.2, 43.5, 50.0, 60.1, 61.0, 61.7, 113.5, 121.1, 123.4, 126.7,
130.0, 131.5, 132.8, 141.3, 152.8, 166.7; IR (KBr) 3216, 1709, 1671, 1615 cm™"; MS (CI)
m/z 331 (M* + H), 232; HRMS calcd for C3H,,N,O, (M" + H) 331.1658, found
331.1662. (1S,10bR)-(E)-13b (diagnostic peaks only): 'H NMR (500 MHz, CDCL,) &
4.81 (d, J =4.6 Hz, 1H), 5.26 (dd, J = 9.8, 15.4 Hz, 1H). (1R,10bS)-(Z)-13c (diagnostic
peaks only): 'H NMR (500 MHz, CDCL,) 6 4.85 (d, J = 4.5 Hz, 1H).
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15a (20.2%) 15b (67.9%) 15¢ (11.9%)
Ha: §4.43,d,7=9.7Hz 4.83,d,/J=4.6 Hz 4.86,d,J=45Hz
Hg: 6 5.80,dt,/=15.2,6.8 Hz 5.15,dd, J=8.6,15.4 Hz signal obscured

(£)-9-Carboethoxy-1-(6'-hydroxyhex-1'-enyl)-1,2,3,6,10b-tetrahydro-1H-
pyrrolo[1,2-c]quinazoline-5-one (15a—c). Prepared according to the general procedure
from azido allylsilane E1 (0.30 g, 0.87 mmol). Chromatography (1:3 hexanes:EtOAc)
gave 0.23 g (73%) of a yellow foam as a mixture of isomers. IR (film) 3328, 1675, 1614
cm™'; MS (CI) m/z 359 (M* + H), 232; HRMS calcd for C,,H,,N,0, (M* + H) 359.1971,
found 359.1971. Major isomer (1S,10bR)-(E)-15b: '"H NMR (400 MHz, CDCl,) & 1.39 (t,
J=7.1Hz, 3H), 1.63 (m, 2H), 1.98 (m, 4H), 2.20 (m, 3H), 3.46 (t, J = 6.1 Hz, 2H), 3.67
(m, 2H), 3.81 (m, 1H), 4.35 (m, 2H), 4.83 (d, J =4.6 Hz, 1H), 5.15 (dd, J = 8.6, 15.4 Hz,
1H), 5.54 (dt, J = 15.3, 6.9 Hz, 1H), 6.78 (d, J = 8.1 Hz, 1H), 7.70 (s, 1H), 7.82 (dd, J =
1.6, 8.4 Hz, 1H), 9.02 (s, 1H); "C NMR (100.6 MHz, CDCl,) § 14.8, 25.6, 29.6, 32.1,
32.5,43.7,45.3, 61.3, 62.2, 63.1, 114.2, 118.6, 124.0, 128.1, 129.5, 130.3, 133.9, 142.2,
153.6, 166.8. (15,10bS)-(E)-15a (diagnostic peaks only): 'H NMR (400 MHz, CDCl,)
4.43 (d, J = 9.7 Hz, 1H), 5.80 (dt, J = 15.2, 6.8 Hz, 1H). (1R,10bS)-(Z)-15¢: 'H NMR
(400 MHz, CDCl,) 8 4.86 (d, J = 4.5 Hz, 1H).
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13a (52.8%) 13b (42.3%) 13c (4.9%)
Hyp: 84.46,7=9.8 Hz 4.84,J=4.7Hz 4.89,J=4.5Hz
Hg: 05.69,dd,J=9.0,15.4 Hz 5.29,dd, 9.2, 15.4 Hz) signal obscured

(£)-9-Carboethoxy-1-(4'-hydroxy-but-1'-enyl)-2,3,6,10b-tetrahydro-1H-
pyrrolo[1,2-c]quinazolin-5-one (13a—c). Prepared according to the general procedure
using azido allylsilane E2 (0.11 g, 0.24 mmol). Chromatography (1:3 hexanes:EtOAc)
gave 0.05 g (64%) of a yellow solid as a mixture of isomers. MS (FAB+) m/z 331 (M* +
H), 232, 154, 136; HRMS calcd for C,3H,;N,O, 331.1658, found 331.1649. Full product
characterization for 13a—c is given above. (15,10bS)-13a (diagnostic peaks only): 'H
NMR (500 MHz, CDCl,) 6 4.46 (d, J = 9.8 Hz, 1H), 5.69 (dd, J = 9.0, 15.4 Hz, 1H).
(1S,10bR)-13b (diagnostic peaks only): 'H NMR (500 MHz, CDCl,) & 4.84 (d, J = 4.7
Hz, 1H), 5.29 (dd, 9.2, 15.4 Hz) 5.63 (m, 1H). (1R,10bS)-13c¢ (diagnostic peaks only): 'H
NMR (500 MHz, CDCl,) 6 4.89 (d, J = 4.5 Hz, 1H).

TFA-Promoted Cyclization Reactions

Scheme G. Synthesis of N-allylsilyl glutarimides.
SiMeg SiMeg 0

PPhg, DIAD,
R)\/\/\OH glutarimide R)\/\/jjj
@)

(S)-5b: R = Et (S)-21: 82%
(S)-9:R = (CH,),0Bn (S)-23: 80%
(x)-D1: R = (CH,),0OBn (x)-25: 90%
(+)-D2:R = (CH,),OTBDPS (%)-27: 62%
D4:R=H 29: 98%
(+)-D3: R = (CH,),OPMB (x)-G1: 98%
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General procedure for the preparation of N-allylsilyl glutarimides.” To a
solution of the allylsilyl alcohol (1.0 equiv), glutarimide (1.5 equiv), and
triphenylphosphine (1.5 equiv) in THF at 0°C was added diisopropyl azodicarboxylate
(1.5 equiv). The reaction mixture was warmed to room temperature and stirred for 16 h.
Water was then added, and the mixture was extracted with ether. The combined organic
extracts were washed with brine, dried (Na2S0O,), filtered, and concentrated. The crude

material was purified by chromatography to afford product.

(8'S,E)-1-[5'-Trimethylsilylhept-3'-enyl]piperidine-2,6-dione (21). Prepared
according to the general procedure from alcohol (S5)-Sb (0.26 g, 1.40 mmol).
Chromatography (5:1 hexanes:EtOAc) gave 0.32 g (82%) of a pale yellow oil. [a], +6.2
(c 0.90, CHCI,). '"H NMR (400 MHz, CDCl;) 6 -0.05 (S, 9H), 0.88 (t, J = 7.1 Hz, 3H),
1.30 (m, 2H), 1.51 (m, 1H), 1.91 (quintet, J = 6.7 Hz, 2H), 2.24 (q, J/ = 7.1 Hz, 2H), 2.64
(t, J = 6.5 Hz, 4H), 3.82 (m, 2H), 5.21 (m, 2H); "C NMR (100.6 MHz, CDCl,) & 2.7,
14.7, 17.6, 22.3, 32.0, 33.3, 35.7, 40.0, 124.5, 134.6, 172.8; IR (film) 1726, 1673 cm™;
MS (CI) m/z 282 (M* + H), 90, 73; HRMS calcd for C,sHsNsiO, (M" + H) 282.1889,
found 282.1891.

SiMe3 O
BnO~ NN

@)
(8'S,E)-1-[7'-Benzyloxy-5'-trimethylsilylhept-3'-enyl]piperidine-2,6-dione
(23). Prepared according to the general procedure from alcohol ($)-9 (0.90 g, 3.0 mmol).

Chromatography (6:1 to 3:1 hexanes:EtOAc) gave 0.93 g (80%) of a yellow oil. [a],
+17.6 (¢ 0.68, CHCl,). 'H NMR (500 MHz, CDCI,) & —0.03 (s, 9H), 1.57 (m, 2H), 1.80
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(m, 1H), 1.91 (quintet, J = 6.7 Hz, 2H), 2.21 (q, J = 7.0, 2H), 2.62 (t, J = 6.6 Hz, 4H),
3.39 (m, 1H), 3.51 (ddd, J =3.9, 9.0, 17.8 Hz, 1H), 3.77 (t, /= 7.6 Hz, 2H), 4.50 (AB q, J
= 11.4 Hz, Av = 22.2 Hz, 2H), 5.20 (dt, J = 15.2, 6.7 Hz, 1H), 5.30 (dd, J = 8.7, 15.3 Hz,
1H), 7.33 (m, 5H); "C NMR (125.8 MHz, CDCl,) 8 -3.3, 17.1, 28.7, 29.4, 31.4, 32.8,
39.5, 70.0, 72.8, 124.3, 127.4, 127.5, 128.2, 133.4, 138.6, 172.3; IR (film) 1724, 1675
cm™'; MS (CI) m/z 388 (M* + H), 298, 91; HRMS calcd for C,,H,,NO,Si 388.2308 (M" +
H), found 388.2286.

Bno/\/\)\/\/ﬁ
O

(2)-(E)-1-[9'-Benzyloxy-5'-trimethylsilylnon-3'-enyl|piperidine-2,6-dione (25).
Prepared according to the general procedure from alcohol D1 (0.24 g, 0.75 mmol). The
crude product was purified by chromatography (6:1 to 3:1 hexanes:EtOAc) to give 0.28
g (90%) of a colorless oil. '"H NMR (500 MHz, CDCL,) 8 —0.05 (s, 9H), 1.28 (m, 2H),
1.43 (m, 4H), 1.55 (m,1H), 1.64 (m, 1H), 1.89 (m, 2H), 2.25 (q, J = 6.9 Hz, 2H), 2.62 (t,
J = 6.4 Hz, 4H), 3.46 (t, J = 6.5 Hz, 2H), 3.80 (m, 2H), 4.51 (s, 2H), 5.18 (dt, J = 15.2,
6.7 Hz, 1H), 5.25 (dd, J = 8.6, 15.3 Hz, 1H), 7.34 (m, 5H); "C NMR (100.6 MHz,
CDCLy) 6 -2.8, 17.6, 22.1, 26.3, 28.5, 29.0, 30.0, 32.0, 33.3, 40.0, 70.8, 73.2, 124.4,
128.0, 128.7, 134.6, 139.1, 172.8 IR (film) 1727, 1675 cm™"; MS (CI) m/z 416 (M* + H),
266, 91; HRMS calcd for C,,H;sNO,Si (M* + H) 416.2621, found 416.2622.

TBDPSOM
0

(2)-(E)-1-[7'-(tert-Butyldiphenylsilyloxy)-5'-trimethylsilylhept-3'-enyl]pip-
eridine-2,6-dione (27). Prepared according to the general procedure from alcohol D2

(0.14 g, 0.36 mmol). Chromatography (3:1 hexanes:EtOAc) afforded 0.12 g (62%) of a
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pale yellow oil. 'H NMR (500 MHz, CDCl,) § -0.05 (s, 9H), 1.06 (s, 10H), 1.52 (m, 2H),
1.73 (m, 1H), 1.85 (quintet, J = 6.4 Hz, 2H), 2.18 (q, 7.2 Hz, 2H), 2.58 (t, J = 6.5 Hz,
4H), 3.59 (m, 1H), 3.73 (m, 3H), 5.12 (dt, J = 15.3, 6.7 Hz, 1H), 5.20 (dd, J = 8.7, 15.3
Hz, 1H), 7.41 (m, 6H), 7.68 (m, 4H); *C NMR (125.7 MHz, CDCl,) & -3.4, 17.1, 19.1,
21.7, 26.8, 28.8, 31.4, 32.8, 39.4, 63.3, 124.1, 127.5, 129.4, 133.5, 134.3, 135.5, 172.3;
IR (film) 1727, 1678 cm™; MS (FAB+) m/z 536 (M* + H), 307, 154; HRMS calcd for
C,,H,N,Si,0, (M* + NH,) 553.3282, found 553.3293.

o)

0]

(E)-1-[5'-Trimethylsilylpent-3'-enyl]piperidine-2,6-dione (29). Prepared
according to the general procedure using known alcohol D4 (0.10 g, 0.63 mmol).' The
crude product was purified by chromatography (5:1 to 1:1 hexanes:EtOAc) to give 0.15 g
(94%) of a colorless oil. "H NMR (400 MHz, CDCI,) § —0.02 (s, 9H), 1.31 (d, J = 8.0 Hz,
2H), 1.92 (quintet, J = 6.5 Hz, 2H), 2.20 (q, J = 7.7 Hz, 2H), 2.64 (t, J = 6.5 Hz, 4H),
3.78 (t, J =7.5 Hz, 2H), 5.21 (dt, J = 15.1, 7.1 Hz, 1H), 5.44 (td, J = 8.0, 15.1 Hz, 1H);
C NMR (100.6 MHz, CDCl;) § —1.6, 17.6, 23.1, 31.8, 33.3, 39.9, 125.0, 129.3, 172.8;
IR (film) 1724, 1673 cm™'; MS (CI) m/z 254 (M* + H) 199, 170, 73; HRMS calcd for
C;H,;SiNO, (M + H) 254.1576, found 254.1573.

PMBO/\)\N/J/I‘\Ié
0

(2)-(E)-1-(7'-(4'"'-Methoxybenzyloxy)-5'-trimethylsilylhept-3'-enyl) pip-
eridine-2,6-dione (G1). Prepared according to the general procedure from D3 (0.40 g,

1.24 mmol). The crude product was purified by chromatography (3:1 to 2:1
hexanes:EtOAc) to give 0.51 g (98%) of a pale yellow oil. "H NMR (400 MHz, CDCl,) &
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~0.05 (s, 9H), 1.53 (m, 2H), 1.76 (m, 1H), 1.90 (quintet, J = 6.6 Hz, 2H), 2.19 (q, J = 6.7
Hz, 2H), 2.62 (t, J = 6.5 Hz, 4H), 3.35 (m, 1H), 3.46 (m, 1H), 3.75 (t, J = 7.5 Hz, 2H),
3.80 (s, 3H), 4.41 (AB qJ = 11.5 Hz, Av =17.9 Hz, 2H), 5.18 (dt, J = 15.2, 6.5 Hz, 1H),
5.27 (dd J = 15.3, 8.6 Hz, 1H), 6.88 (m, 2H), 7.26 (m, 2H); °C NMR (100.6 MHz,
CDCL,) & -3.28, 17.2, 28.7, 29.5, 31.5, 32.9, 39.6, 55.3, 70.0, 72.5, 113.7, 124.4, 129.2,
130.8, 133.5, 159.1, 172.4; IR (film) 1695, 1640, 1475 cm™; MS (ES+) m/z 418 (M* +
H), 409, 354, 313, 227; HRMS calcd for C,;H,NO,Si (M* + H) 418.2414, found
418.2431.

Scheme H. TFA-promoted cyclizations of hydroxy lactams.

SiM93 O

W NaBH,/HCI
R™ N N EtOH, -10 °C
o)

General procedure for TFA-promoted cyclization reactions. According to the
procedure of Speckamp.'” '® NaBH, (4.0 equiv) was added to a solution of the N-allylsilyl
glutarimide in 100% EtOH at —10 °C. At 15 min intervals, 2-3 drops of 2N HCI in 100%
EtOH were added while maintaining the temperature at —10 °C. After 4 to 6 h (monitored
by TLC), the reaction was quenched with water, and the mixture was extracted with
CH,CI, (3 x 20 mL). The combined organic extracts were dried (Na,SO,), filtered, and
concentrated. The crude product was passed through a short column of silica gel (EtOAc)
to afford a pale yellow oil. The hydroxy lactam thus obtained was dissolved in CH,Cl, (to

give a 0.01 to 0.005 M solution), and the resulting solution was cooled to 0 °C or -55 °C.
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CF,;CO,H (4.0 equiv) was then added dropwise to the reaction mixture and stirring was
continued at the indicated temperature for 2h (at 0 °C) or 24 h (at =55 °C). The reaction
was quenched with saturated aq NaHCO,, and the aqueous layer was extracted with
CH,CIl,. The combined organic layers were washed with brine, dried (Na,SO,), filtered,
and concentrated. Chromatography afforded lactam product as a mixture of isomers. 'H
NMR integration values of the crude reaction mixtures were used for product ratio

determinations (normalized to 100%).

Determination of product stereochemistry and isomer ratios: The assignment of
relative configuration for the lactam products was based on the 'H NMR chemical shifts
and coupling patterns of the 1H and 8aH peaks. Chemical shift values for these
hydrogens were established by HMQC and 'H-'"H COSY NMR. The chemical shift of the
C8a hydrogen was highly dependent on the relative configuration of the C1 hydrogen in a
manner consistent with reports by Speckamp for bicyclic lactams of similar structure.” "’
The C8a hydrogen absorption of the cis diastereomer occurred between 3.54 and 3.57
ppm, while that of the trans isomer occurred between 3.04 and 3.06 ppm. The cis
diastereomer also displayed two C1 hydrogen absorptions centered around 3.15 and 2.73
ppm that were established as arising from Z and E olefin isomers, respectively.

Diastereomeric and olefin geometric ratios were determined by 'H NMR integration

values.
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O O
cORNNNeo
fHC fHC
22a (7.9%) 22b (28.2%) 22¢ (63.9%)
Ha'83.04,td, J=10.6,3.4 Hz Hp:§2.75, quint, J =5.5 Hz Hat§3.54,dt,J=11.5,4.4 Hz

Hc:05.27,dd,J=7.9, 15.3 Hz He:$5.19,dd,7=5.7,15.3 Hz Hg:8 3.11, quint, J =5.5 Hz
H:65.10,t,/=1.5,10.7 Hz

1-(But-1'-enyl)hexahydroindolizin-5-one (22a—c). Prepared according to the
general procedure from ($)-21 (0.11 g, 0.39 mmol); cyclization was done at —55 °C.
Chromatography (EtOAc) gave 0.070 g (92%) of a colorless oil as a mixture of isomers.
IR (film) 1632, 1462 cm™; MS (CI) m/z 194 (M* + H), 111, 55; HRMS calcd for
C,,H,,)NO (M* + H) 194.1545, found 194.1552. Major isomer (1R,8aS)-(Z)-22¢: '"H NMR
(500 MHz, CDCl,) 6 0.98 (t, J = 7.5 Hz, 3H), 1.35 (m, 1H), 1.64-1.81 (m, 3H), 1.92-2.09
(complex, 4H), 2.24 (m, 1H), 2.40 (dd, J = 6.1, 17.8 Hz, 1H), 3.11 (quintet, J = 5.5 Hz,
1H), 3.49 (m, 1H), 3.54 (dt, J = 11.5, 4.4 Hz, 1H), 3.63 (ddd, J = 8.5, 8.0, 8.1 Hz, 1H),
5.10 (tt, J = 1.5, 10.7 Hz, 1H), 5.51 (td, J = 7.6, 10.3 Hz, 1H); "C NMR (125.8 MHz,
CDCly) 0 14.2, 20.8, 25.2,29.2, 31.1, 39.7, 43.2, 61.7, 126.0, 133.4, 169.4. (1S,8aR)-(E)-
22b (diagnostic peaks only): 'H NMR (500 MHz, CDCL,) & 2.75 (quintet, J = 5.5 Hz,
1H), 5.19 (dd, J = 5.7, 15.3 Hz, 1H), 5.53 (dt, J = 15.0, 6.3 Hz, 1H); "C NMR (125.8
MHz, CDCL,) 6 13.7, 20.7, 25.5, 28.9, 31.1,43.4, 45.4, 61.8, 126.2, 134.3.
(18,8a8)-(E)-22a (diagnostic peaks only): 'H NMR (500 MHz, CDCL,) § 3.04 (td, J =
10.6, 3.4 Hz, 1H), 5.27 (dd, J = 7.9, 15.3 Hz, 1H), 5.61 (dt, J = 5.8, 15.3 Hz, 1H); "C
NMR (125.8 MHz, CDCl,) 8 13.6, 20.9, 25.4, 29.4, 44.1, 49.7, 63.4, 127.3, 134.9.
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0 0
1 o
HB B : HB -
— HA HC = HA
/—/ﬁHC \)/
BnO BnO

24a (80.3%) 24b (13.1%) 24c¢ (6.6%)
Ha:$3.05,td, J=10.6,3.2 Hz Hg:§2.78, quint, J = 5.5 Hz Hp:§ 3.13, quint, J = 5.5 Hz
He:95.39,ddd, J = 1.1, 8.0, 15.4 Hz Hc:85.31,td,J=9.5, 153 Hz H:05.26,td, J = 10.6, 1.2 Hz

1-(4'-Benzyloxy-but-1'-enyl)hexahydroindolizin-5-one = (24a—c).  Prepared
according to the general procedure using 23 (0.25 g, 0.65 mmol); cyclization was done at
=55 °C. Chromatography (EtOAc) gave 0.17 g (87%) of a colorless oil as a mixture of
isomers. IR (film) 1726, 1644 cm™; MS (CI) m/z 300 (M* + H), 111, 91; HRMS calcd for
C,,H,,NO, (M* + H) 300.1964, found 300.1951. Major isomer (1S,8aS)-(E)-24a: 'H
NMR (500 MHz, CDCl;) 8 1.17 (dq, J = 1.9, 11.0 Hz, 1H), 1.64 (m, 2H), 1.95 (m, 1H),
2.06 (m, 2H), 2.26 (m, 2H), 2.38 (q, J/ = 6.7 Hz, 2H), 2.45 (dd, J = 6.6, 18.0 Hz, 1H), 3.05
(td, J =10.6, 3.2 Hz, 1H), 3.53 (t, J/ = 7.4 Hz, 4H), 4.53 (s, 2H), 5.39 (ddd, J = 1.1, 8.0,
15.4 Hz, 1H), 5.62 (td, J = 6.8, 15.4 Hz, 1H), 7.34 (m, 5H); "C NMR (125.8 MHz,
CDClL,) 6 20.9, 27.4, 29.3, 31.0, 33.0, 44.1, 49.8, 63.3, 69.7, 72.8, 127.5, 127.5, 128.3,
129.5, 130.4, 138.3, 169.1. (1R,8aS)-(Z)-24¢ (diagnostic peaks only): 'H NMR (500
MHz, CDCl,) 6 1.35 (m, 1H), 3.13 (quintet, J = 5.5 Hz, 1H), 5.26 (td, J = 10.6, 1.2 Hz,
1H); (15,8aR)-(E)-24b (diagnostic peaks only): 'H NMR (500 MHz, CDCl,) & 2.78
(quintet, J = 5.5 Hz, 1H), 5.31 (dd, J =9.5, 15.3 Hz, 1H).
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(0] (0]
SO«
HB_.: |i|A HB_:: HA N
)3 Hc /—('/{? He
BnO BnO OBn Ho
26a (19.3%) 26b (25.3%) 26¢ (55.4%)

183.04,td,J=10.7,3.4 Hz Hg: § 2.76, quint, J = 5.7 Hz Hg:§ 3.09, quint, J = 5.3 Hz
He:85.29,dd,J=7.9,151Hz  Hrd522,dd,J=56,153Hz  He:d5.16,t,J=10.8 Hz

(2)-1-(6'-Benzyloxyhex-1'-enyl)hexahydroindolizin-5-one (26a—c). Prepared
according to the general procedure from 25 (0.10, 0.24 mmol); cyclization was done at 0
°C. Chromatography (20:1 EtOAc:MeOH) gave 0.070 g (82%) of a colorless oil as a
mixture of isomers. IR (film) 1639, 1453 cm™'; MS (FAB+) m/z 328 (M* + H), 236, 154;
HRMS calcd for C, H,,NO, (M" + H) 328. 2277, found 328.2261. Major isomer
(1R*,8aS%)-(Z)-26¢: 'H NMR (400 MHz, CDCl,) & 1.32 (m, 2H), 1.45 (quintet, J = 7.7
Hz, 2H), 1.65 (m, 4H), 1.76 (m, 1H), 1.94 (m, 2H), 2.03 (m, 3H), 2.24 (m, 1H), 2.41 (m,
1H), 3.09 (quintet, J = 5.3 Hz, 1H), 3.47 (t, J = 6.3 Hz, 2H), 3.63 (m, 1H), 4.52 (s, 2H),
5.16 (t, J = 10.8 Hz, 1H), 5.47 (dt, J = 10.4, 6.2 Hz, 1H), 7.33 (m, 5H); "C NMR (100.6
MHz, CDCly) 6 21.3, 25.7, 26.7, 27.7, 29.6, 31.5, 40.2, 43.7, 50.2, 62.2, 70.6, 73.3,
127.4, 127.9, 128.7, 132.0, 132.9, 139.0, 169.9. (15*,8aR*)-(E)-26b (diagnostic peaks
only): '"H NMR (400 MHz, CDCl;) 8 2.76 (quintet, J = 5.7 Hz, 1H), 5.22 (dd, J = 5.6,
15.3 Hz, 1H). (15*,8aS*)-(E)-26a (diagnostic peaks only): 'H NMR (400 MHz, CDCl,) &
3.04 (td, J =10.7, 3.4 Hz, 1H), 5.29 (dd, J =7.9, 15.1 Hz, 1H), 5.58 (dt, J = 15.3, 6.7 Hz,
1H).

SI-33



Diastereoselectivity in Chiral Allylsilane Reactions Judd et al.

o 0o
H : H
5 { Ha 2 Ha
He /—/jHo
TBDPSO H
TBDPSO TBDPSO C
28a (39.2%) 28b (17.4%) 28c¢ (43.4%)
Ha:$3.05,td,/=10.7,3.3 Hz Hp:§ 2.77, quint, J = 5.6 Hz Hp:$ 2.96, quint, J = 5.5 Hz
He:85.36,dd, J=7.9,154Hz  H9527,dd,J=96,153Hz  Hed5.21,t,J=108 Hz

(x)-1-[4'-(tert-Butyldiphenylsilyloxy)but-1'-enylJhexahydroindolizin-5-one
(28a—c). Prepared according to the general procedure from 27 (0.09 g, 0.15 mmol);
cyclization was done at 0 °C. Chromatography (EtOAc) gave 0.05 g (74%) of a pale
yellow oil as a mixture of isomers. IR (film) 1641, 1111 cm™'; MS (FAB+) m/z 448 (M" +
H), 390, 154, 136; HRMS calcd for C,H;sNsiO, (M + H) 448.2672, found 448.2653.
Major isomer (1R*,8aS8%)-(Z)-28¢: 'H NMR (500 MHz, CDCI;) & 1.06 (s, 9H), 1.28 (m,
1H), 1.63 (m, 4H), 1.87-2.45 (m, 5H), 2.96 (quintet, J = 5.5 Hz, 1H), 3.45-3.74 (m, 5H),
5.21 (t, J = 10.8 Hz, 1H), 5.54 (dt, 10.2, 7.7 Hz, 1H), 7.41 (m, 6H), 7.69 (m, 4H); “C
NMR (125.7 MHz, CDCl,) 6 19.1, 20.8, 25.2, 26.7, 27.5, 29.1, 31.0, 35.9, 39.8, 43.2,
49.8, 61.6, 63.4, 127.5, 129.5, 133.8, 135.5, 169.4. (15*,8aR*)-(E)-28b (diagnostic peaks
only): 'HNMR (500MHz, CDCl;) & 2.77 (quintet, J = 5.6 Hz, 1H), 5.27 (dd, /= 9.6, 15.3
Hz, 1H); "C NMR (127.5 MHz, CDCl;) & 19.1, 20.9, 28.9, 43.4, 63.6, 127.7, 135.5.
(15*,8aS#)-(E)-28a (diagnostic peaks only): 'H NMR (500 MHz, CDCL,) & 3.05 (td, J =
10.7, 3.3 Hz, 1H), 5.36 (dd, J = 7.9, 15.4 Hz, 1H), 5.61 (dt, J = 15.2, 6.9 Hz, 1H); "C
NMR (127.5 MHz, CDCly) 6 19.2, 20.9, 29.3, 44.2, 61.8, 63.4, 127.5, 129.5, 133.7,
135.5, 169.2.

SI-34



Diastereoselectivity in Chiral Allylsilane Reactions Judd et al.

30a (10.3%) 30b (89.7%)

Hysignal obscured Ha: 8 3.56, dt, 7 =9.0,4.9 Hz
Hp:93.08,td, J=10.5,3.2Hz Hp: 8 2.81, quint, J =5.7 Hz

(2)-1-Vinylhexahydroindolizin-5-one (30a,b). Prepared according to the general
procedure from 29 (0.23 g, 0.91 mmol); cyclization was done at 0 °C. Chromatography
(20:1 EtOAc:MeOH) gave 0.11 g (71%) of a pale yellow oil as a mixture of isomers. IR
(film) 1637, 1465, 1447, 1410 cm™; MS (CI) m/z 166 (M* + 1), 150, 111; HRMS calcd
for C,,H,NO (M" + H) 166.1232, found 166.1230. Major isomer (1R*,8a$%)-30b: 'H
NMR (500 MHz, CDCl;) & 1.35 (m, 1H), 1.69 (m, 1H), 1.83 (m, 2H), 1.93-2.03
(complex, 2H), 2.27 (m, 1H), 2.42 (dd, J = 4.8, 14.3 Hz, 1H), 2.81 (quintet, J = 5.7, 1H),
3.50 (t, J = 8.3 Hz, 1H), 3.56 (dt, J =9.0, 4.9 Hz, 1H), 3.65 (q, J = 8.3 Hz, 1H), 5.10 (dd,
J = 1.5, 11.5 Hz, 2H), 5.63 (m, 1H); "C NMR (125.8 MHz, CDCl,) d 20.9, 25.5, 28.5,
31.3, 43.3, 46.6, 61.6, 116.5, 135.9, 169.4. (1R*,8aR*)-30a (diagnostic peak only): 'H
NMR (500 MHz, CDCl,) 6 3.08 (td, J = 10.5, 3.2 Hz, 1H).

(15*,8aR*2'S*,3'R*)-1-(3'-Trimethylsilyltetrahydrofuran-2'-yl)hexa-
hydroindolizin-5(1H)-one (37). Prepared according to the general procedure from G1
(0.28 g, 0.68 mmol); cyclization was done at 0 °C. The crude product was purified by
chromatography (EtOAc) to give 0.03 g (20%) of a colorless oil. 'H NMR (400 MHz,
CDCL,) 6 0.05 (s, 9H), 1.19 (m, 1H), 1.26 (m, 1H), 1.54 (m, 1H), 1.64-1.78 (complex,
2H), 1.90 (m, 3H), 2.08 (m, 1H), 2.33 (m, 2H), 2.42 (m, 2H), 3.35 (m, 1H), 3.46 (m, 1H),
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3.61 (m, 1H), 3.70 (q, J = 7.3 Hz, 1H), 3.76 (dd, J = 7.7, 4.8 Hz, 1H), 3.81 (m, 1H); *C
NMR (100.6 MHz, CDCLy) 8 —2.4, 21.1, 26.8, 28.9, 29.8, 30.2, 30.9, 44.1, 50.7, 62.4,
67.4, 83.0, 169.4; IR (film) 1640, 1460 cm™; MS (ES+) m/z 282 (M* + H); HRMS calcd
for C,;H,;NO,Si 282.1889 (M* + H), found 282.1914.

TMSOTf-Promoted Oxenium Cyclization Reactions

General procedure for oxenium ion cyclization reactions. According to the
procedure of Ito," TMSOTT (0.83 mmol) was added to a solution of the allylsilyl alcohol
(0.75 mmol) and aldehyde (0.83 mmol) in CH,Cl, at —78 °C. After stirring at —78 °C for
2.5 h, a 10% aq NaOH solution (10 mL) was added to the reaction mixture, which was
subsequently warmed to room temperature. The layers were separated and the aqueous
layer was extracted with CH,Cl, (3 x 20 mL). The combined organic layers were washed
with brine, dried (Na,SO,), filtered, and concentrated. The crude reaction mixture was

purified by chromatography to afford the corresponding products.

(E)-33a (2)-33b

(2)-3-But-1-enyl-2-phenyl tetrahydrofuran (33a,b). Prepared according to the
general procedure using allylsilane (+)-1 (0.080 g, 0.44 mmol) and benzaldehyde (0.050
g, 0.49 mmol). The crude product was purified by chromatography (20:1 hexanes:ether)
to give 0.061 g (67%) of a colorless oil as a 2:1 mixture of olefin isomers based on 'H
NMR integration. IR (film) 1604, 1493, 1451 cm™'; MS (CI) m/z 203 (M* + H), 159, 96,
81; HRMS caled for C,H,,O (M* + H) 203.1436, found 203.1426. Major isomer
(2R*,3R*)-(E)-33a: '"H NMR (500 MHz, CDCI,) 6 0.80 (t, J = 7.5 Hz, 3H), 1.85 (quintet,
J=6.7Hz, 2H), 1.93 (m, 1H), 2.16 (m, 1H), 3.08 (quintet, / = 7.5 Hz, 1 H), 4.00 (q, J =
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8.1 Hz, 1H), 4.30 (m, 1H), 4.83 (dd, J = 9.0, 15.5 Hz, 1H), 5.04 (d, J = 7.2 Hz, 1H), 5.42
(td, J = 6.4, 15.3 Hz, 1H), 7.27 (m, 5H); "C NMR (125.8 MHz, CDCL,) § 13.5, 25.3,
32.2, 47.2, 68.0, 83.5, 126.5, 126.7, 127.6, 128.1, 133.2, 140.6. (2R*,3R*)-(Z)-1.70b
(diagnostic peaks only): '"H NMR (400 MHz, CDCl,) § 3.43 (m, 1H), 5.25 (dt, J = 10.8,
7.3 Hz, 1H); "C NMR (100.6 MHz, CDCL,) & 14.7, 21.2, 33.4, 42.0, 68.4, 83.7, 126.9,
127.2,128.1, 128.4, 132.8, 141.0.

H H H
HX=" 0Bn H :\_\ H =/ “opn
OBn
(2)-34a (E)-34b (2)-34c

(x)-3-(4'-Benzyloxybut-1'-enyl)-2-phenyl tetrahydrofuran (34a—c). Prepared
according to the general procedure from allylsilane (+)-2 (0.22 g, 0.75 mmol) and
benzaldehyde (0.09 g, 0.83 mmol). The crude product was purified by chromatography
(20:1 to 5:1 hexanes:ether) to give 0.13 g (56%) of a colorless oil as a 3:1 (E/Z) mixture
of olefin isomers, and 1:12 overall cis:trans (i.e., a:(b+c¢) diastereomeric ratio based on 'H
NMR integration. IR (film) 1603, 1494, 1453 cm™'; MS (CI) m/z 309 (M* + H), 217, 104;
HRMS calcd for C,,H,;0, (M* + H) 309.1855, found 309.1847. Major isomer (2R*,3S%)-
(E)-34b: '"H NMR (500 MHz, CDCl,) 6 1.97 (m, 1H), 2.28 (m, 1H), 2.36 (g, J = 6.8 Hz,
2H), 2.68 (quintet, J = 8.2 Hz, 1H), 3.51 (t, J = 6.8 Hz, 2H), 4.10 (td, J = 8.4, 4.3 Hz,
1H), 4.14 (q, J = 8.3 Hz, 1H), 4.51 (d, J = 8.4 Hz, 1H), 4.54 (s, 2H), 5.46 (td, J = 6.7,
15.4 Hz, 1H), 5.56 (dd, J = 7.9, 15.4 Hz, 1H), 7.33 (m, 10 H); "C NMR (125.8 MHz,
CDCl,) 6 33.0, 33.7, 47.3,51.7, 68.1, 69.9, 72.8, 125.9, 127.2, 127.4, 127.6, 127.6, 128.1,
128.3, 131.2, 138.4, 141.7. (2R*,35%)-(Z)-34c (diagnostic peaks only): '"H NMR (500
MHz, CDCl,) 6 3.11 (quintet, J = 8.1 Hz, 1H), 3.30 (t, J = 6.9 Hz, 2H), 4.00 (q, J = 8.1
Hz, 1H), 4.30 (td, J = 7.0, 2.7 Hz, 1H), 4.46 (s, 2H), 5.04 (d, J = 7.2 Hz, 1H); "C NMR
(125.8 MHz, CDCly) & 32.1, 32.7, 68.0, 69.9, 72.7, 126.4, 126.7, 128.3, 128.6,
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131.3138.4. (2R*,3R*)-(Z)-34a (diagnostic peaks only): 'H NMR (500 MHz, CDCL,) §
5.31(dt,J=11.2,3.4 Hz, 1H).

Determination of Absolute Configurations

The absolute configuration of the major isomer obtained in the cyclization
reactions employing the enantioenriched azido allylsilanes ($)-1.10 and (S)-1.11 were
determined by heavy atom anomalous dispersion X-ray analysis of the corresponding p-
bromobenzoyl derivatives. In general, preparation of the latter was accomplished by
oxidative cleavage of the side chain olefin followed by reduction to the corresponding

alcohol and esterification. X-Ray data is given in the Appendix.

General procedure for oxidative cleavage/reduction reactions. OsO, (5
mg/mL solution in water, 0.05 equiv) was added to a solution of the olefin (1.0 equiv)
and NMO (50% w/v solution in water, 1.5 equiv) in acetone/water/r-BuOH (5:5:1, 11 mL
total volume), and the resulting mixture was stirred at room temperature for 24 h.
Saturated aq NaHSO; was then added, and the mixture was stirred for 20 min at room
temperature. The reaction mixture was extracted several times (EtOAc), and the
combined organic extracts were dried (Na,SO,), filtered, and concentrated. The resulting
residue was passed through a pad of silica gel (10:1 CH,Cl,:MeOH) to give the
corresponding diol. The diol thus obtained (1.0 equiv) was dissolved in 10% aq THF (ca.
10 mL) and cooled to 0 °C. NalO, (1.3 equiv) was then added and the mixture was stirred
at 0 °C for 1 h. The reaction mixture was diluted with water (ca. 5 mL) and extracted
with EtOAc. The combined organic extracts were dried (Na,SO,), filtered through Celite,
and concentrated. The resulting residue was dissolved in MeOH (ca. 10 mL) and cooled
to 0 °C. NaBH, (5.0 equiv) was then added, the ice bath was removed, and stirring at
room temperature was continued for 2 h. The reaction was quenched with water and
extracted with CH,Cl,. The combined organic extracts were dried (Na,SO,), filtered, and

concentrated. Chromatography afforded the corresponding alcohol.
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General procedure for the preparation of p-bromobenzoyl esters. To a
solution of the alcohol (1.0 equiv), triethylamine (3.0 equiv), and a spatula tip amount of
DMAP in CH,Cl, (ca. 5.0 mL) at O °C, was added 4-bromobenzoyl chloride (1.2 equiv).
The reaction mixture was subsequently allowed to warm to room temperature and stirred
for 16 h. A saturated aqueous solution of NH,Cl (10 mL) was then added to the reaction
mixture and the aqueous layer was extracted with CH,Cl, (3 x 20 mL). The combined
organic extracts were washed with brine (1 x 20 mL), dried (Na,SO,), filtered, and

concentrated. Chromatography gave the corresponding p-bromobenzoy] ester.

Scheme H. Preparation of p-bromobenzoyl ester 19a.

- 1. OSO4
2. NaIO4
EtO.C N 3. NaBH,

/go 48%

12a-c (mixture)

N
H

EtsN, DMAP

76%

(1R,10a8)-9-Carboethoxy-1-hydroxymethyl-2,3,6,10b-tetrahydro-1H-

pyrrolo[1,2-c]quinazolin-5-one (19). Prepared according to the general procedure for
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the oxidative cleavage/reduction reaction sequence using the purified product mixture
containing 12a—c (0.18 g, 0.58 mmol). Chromatography (20:1 EtOAc:MeOH) gave 0.081
g (48%) of 19 (isolated as a single isomer) as a white foam. [a],—54.0 (¢ 0.05, CHCl,);
'H NMR (500 MHz, CDCl;) & 1.40 (t, J = 7.1 Hz, 3H), 2.06 (m, 1H), 2.27 (ddd, J = 2.2,
8.5, 12.8 Hz, 1H), 2.81 (m, 1H), 3.33 (m, 1H), 3.50 (dt, J = 1.2, 10.6 Hz, 1H), 3.69 (m,
1H), 3.87 (m, 1H), 4.36 (t, J = 7.6 Hz, 2H), 4.93 (d, / = 4.9 Hz, 1H), 6.81 (d, 8.4 Hz, 1H),
7.78 (s, 1H), 7.84 (d, J = 8.4 Hz, 1H), 8.62 (br, s, 1H); "C NMR (125.8 MHz, CDCl,) §
14.1, 14.3, 24.7, 43.2, 43.3, 60.5, 60.9, 113.9, 117.0, 123.7, 128.0, 130.2, 141.2, 152.4,
166.0; IR (film) 3320, 1669, 1614 cm™; MS (CI) m/z 291 (M* + H), 122, 105; HRMS
caled for C;sH;,N,O, (M" + H) 291.1345, found 291.1326.

(1R,10a5)-1-(4'-Bromobenzoyloxymethyl)-9-carboethoxy-2,3,6,10b-
tetrahydro-1H-pyrrolo[1,2-c]quinazolin-5-one (19a). Prepared according to the general
procedure for preparation of p-bromobenzoyl esters using 19 (0.06 g, 0.21 mmol).
Chromatography (1:2 hexanes:EtOAc) gave 0.070 g (76%) of a white solid that was
crystallized from EtOAc/hexanes. Mp 186-188 °C; [a], —95.6 (¢ 0.25, CHCL,); 'H NMR
(400 MHz, CDCl,) & 1.37 (t, J = 7.1 Hz, 3H), 2.20 (m, 2H), 3.15 (m, 1H), 3.55 (dt, J =
2.7,10.3 Hz, 1H), 3.96 (q, J = 8.9 Hz, 1H), 4.13 (m, 1H), 4.32 (m, 3H), 5.05 (d, / = 4.8
Hz, 1H), 6.83 (d, J = 8.2 Hz, 1H), 7.47 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 8.5 Hz, 2H), 7.83
(d, J = 8.1 Hz, 2H) 9.11 (s, 1H); *C NMR (100.6 MHz, CDCl) & 14.8, 25.9, 41.2, 43.6,
61.1, 61.3, 64.1, 114.6, 116.8, 124.5, 128.6, 128.7, 128.8, 130.9, 131.5, 132.0, 141.6,
152.8, 166.0, 166.3; IR (film) 1715, 1670, 1618, 1457; MS (CI) m/z 473 (M* + H), 475
(M* + 3), 272, 185; HRMS calcd for C,,H,,N,O;Br (M" + H) 473.0712, found 473.0718.

A single crystal was subjected to X-ray analysis.
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Br

o H-co0

EtsN, DMAP

71%

13a 20

(1S,10bR)-(E)-9-Carboethoxy-1-[4'-(4''-bromobenzoyloxy)but-1'-enyl)]-
2,3,6,10b-tetrahydro-1H-pyrrolo[1,2-c]quinazolin-5-one (20). Prepared according to
the general procedure for preparation of p-bromobenzoyl esters from 13a (0.070 g, 0.20
mmol). Chromatography (1:1 hexanes:EtOAc to EtOAc) gave 0.069 g (71%) of a pale
yellow solid that was crystallized from EtOAc/hexanes. Mp 166-168 °C; [a], —27.2 (¢
0.25, CHCl,); 'H NMR (400 MHz, CDCl,) 8 1.36 (t, J = 7.0 Hz, 3H), 1.88 (quintet, J =
10.2 Hz, 1H), 2.20 (m, 1H), 2.65 (q, J = 6.7 Hz, 2H), 3.01 (quintet, J = 8.9 Hz, 1H), 3.67
(m, 2H), 4.31 (q, J/ =7.1 Hz, 2H), 4.46 (m, 3H), 5.75 (dd, J = 8.5, 15.5 Hz, 1H), 5.89 (td,
J=6.8,154 Hz, 1H), 6.80 (d, J = 8.3 Hz, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.88 (t, J/ = 6.8
Hz, 3H), 8.11 (s, 1H), 8.42 (br, s, 1H); "C NMR (100.6 MHz, CDCl,) & 14.8, 31.3, 32.5,
44.0, 49.6, 60.9, 61.2, 64.5, 114.0, 121.5, 124.4, 126.7, 128.5, 129.3, 129.5, 130.7, 131.5,
132.1, 133.5, 141.8, 153.3, 166.2, 166.4; IR (KBr) 1714, 1673, 1619, 1591 cm™"; MS (CI)
513 (M* + H), 515 (M" + 3), 232; HRMS calcd for C,sH,:N,O,Br (M") 512.0947, found
512.0938. A single crystal was subjected to X-ray analysis.
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Scheme 1. Preparation of p-bromobenzoyl ester 31c.

o 1. 0s0,
2. NaIO4
3. NaBH,
_—

80%

—

22a-c (mixture)

BP—<::>%—COCI

Et;N, DMAP
41%

31c¢ + minor isomer
(separated by crystallization)

(15,8a5)- and (1R,8aS5)-1-Hydroxymethylhexahydroindolizin-5-one (31a,b).
Prepared according to the general procedure for the oxidative cleavage/reduction reaction
sequence using the purified product mixture containing 22a—c (0.08 g, 0.41 mmol).
Chromatography (20:1 CH,Cl,:MeOH) gave 0.061 g (80% over 3 steps) of a colorless oil
as a mixture of isomers. IR (film) 3380, 1608, 1470 cm™; MS (CI) m/z 170 (M* + H),
111, 82; HRMS calcd for C,H,(NO, (M* + H) 170.1181, found 170.1188. Major isomer
(15,8a8)-31a: 'H NMR (400 MHz, CDCl,) & 1.48 (dq, J = 3.1, 11.9 Hz, 1H), 1.69 (m,
1H), 1.91 (m, 1H), 1.97 (m, 3H), 2.27 (m, 1H), 2.42 (m, 2H), 2.49 (br, s, 1H), 3.45 (m,
2H), 3.55-3.74 (m, 3H); "C NMR (100.6 MHz, CDCL,) § 21.3, 24.8, 28.5, 31.0, 43.4,
43.6, 60.8, 61.0, 169.4. Minor isomer (1R,8aS)-31b (diagnostic peaks only): 'H NMR

Sl-42



Diastereoselectivity in Chiral Allylsilane Reactions Judd et al.

(400 MHz, CDCl;) 8 1.28 (m, 1H), 3.24 (dt, J = 3.5, 10.3 Hz, 1H); "CNMR (100.6 MHz,
CDCl;) 6 20.9,25.4, 44.0, 48.2, 61.5, 63.1.

(15,8a5)-1-(4-Bromobenzoyloxymethyl)hexahydroindolizin-5-one (31c¢).
Prepared according to the general procedure for preparation of p-bromobenzoyl esters
using a mixture of 31a and 31b (0.060 g, 0.37 mmol). Chromatography (20:1CH,Cl,
MeOH) gave 0.12 g (92%) of a white solid that was crystallized (EtOAc/hexanes) to
afford 0.070 g (56%) of 31c as a single isomer. Mp 85-87 °C; [at],—2.7 (¢ 0.47, CHCl,);
'H NMR (500 MHz, CDCl,) & 1.47 (dq, J = 2.9, 12.8 Hz, 1H), 1.69 (m, 1H), 2.02 (m,
4H), 2.26 (m, 1H), 2.46 (dd, J = 6.1, 17.9 Hz, 1H), 2.68 (quintet, J = 6.3 Hz, 1H), 3.52
(dt, J = 1.8, 9.1 Hz, 1H), 3.70 (m, 2H), 4.18 (dd, J = 6.6, 11.3 Hz, 1H), 4.35 (dd, J = 6.5,
11.3 Hz, 1H), 7.60 (d, J = 8.5 Hz, 2H), 7.86 (d, J = 8.5 Hz, 2H); °C NMR (125.8 MHz,
CDClL,) 6 21.3, 25.0, 25.4, 31.1, 40.6, 43.4, 60.5, 63.9, 128.3, 128.6, 131.0, 131.8, 165.6,
169.1; IR (film) 1719, 1621, 1590 cm™; MS (CI) m/z 352 (M*+ 1), 354 (M* + 3), 151, 82;
HRMS calcd for C,;;H,,NO,Br (M" + H) 352.0548, found 352.0548. A single crystal was

subjected to X-ray analysis.
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Scheme J. Preparation of p-bromobenzoyl ester 32a.

O 1.0s0, 0 Br@COCI
N 2. Na|O4 N
3. NaBH, EtsN, DMAP
H=Z 57% H=Y [ 59%

24a-c 32

Br

Ho— H

(1R,8aS)-1-Hydroxymethylhexahydroindolizin-5-one (32). Prepared according
to the general procedure for the oxidative/reduction reaction sequence using the purified
product mixture containing 24a-c¢ (0.22 g, 0.72 mmol). Chromatography (20:1
CH,C1,:MeOH) gave 0.11 g (86%) of a white solid that was crystallized (EtOAc/hexanes)
to afford 0.068 g (57%) of 32 as a single isomer. Mp 114-116 °C; [a], —26.4 (¢ 0.55,
CHCL,); '"H NMR (500 MHz, CDCl;) 8 1.32, (m, 1H), 1.67 (m, 3H), 1.98 (m, 2H), 2.04
(m, 1H), 2.30 (m, 2H), 2.47 (dd, J = 6.6, 18.0 Hz, 1H), 3.25 (dt, J = 3.4, 10.5 Hz, 1H),
3.51 (td, J = 1.5, 11.7 Hz, 1H), 3.66 (m, 1H), 3.77 (dd, J = 1.4, 5.4 Hz, 2H); "C NMR
(125.8 MHz, CDCl,) 6 21.0, 25.4, 28.5, 31.0, 44.0, 48.2, 61.5, 63.2, 169.1; IR (film)
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3396, 1614 cm™'; MS (FAB+) m/z 170 (M* + H) 110; HRMS calcd for C,H,(NO, (M* +
H) 170.1181, found 170.1181.

Br

(1R,8aS5)-(Z)-6-[4'-Bromobenzoyloxy(4''-bromophenyl)methylene]-1-(4'-
bromobenzoyloxymethyl)octahydroindolizin-5-one (32a). Prepared according to the
general procedure for preparation of p-bromobenzoyl esters from 32 (0.05 g, 0.30 mmol)
with a modification of the workup: upon completion of the reaction, the reaction mixture
was diluted with EtOAc (10 mL) and washed sequentially with cold 1M HCI (2 x 10
mL), followed by saturated aqueous NaHCO; (2 x 10 mL) and brine (1 x 10 mL). The
organic layer was dried (Na,SO,), filtered, and concentrated. Chromatography (10:1 to
1:1 hexanes:EtOAc) gave 0.14 g (64%) of a white solid that was crystallized
(EtOAc/hexanes) to afford 0.080 g (40%) of 32a. Mp 186-187 °C; [a], —49.4 (¢ 0.35,
CHCL,); 'H NMR (500 MHz, CDCl;) '"H NMR (500 MHz, CDCl,) § 1.55 (dq, J = 4.2,
13.3 Hz, 1H), 1.74 (quintet, J = 9.9 Hz, 1H), 2.16 (quintet, J = 6.4 Hz, 1H), 2.26 (m, 2H),
2.60 (dt, J =4.3, 13.6 Hz, 1H), 2.79 (td, J = 3.5, 15.7 Hz, 1H), 3.45 (dt, J = 3.1, 10.8 Hz,
1H), 3.58 (m, 1H), 3.67 (m, 1H), 4.36 (dd, J = 6.7, 11.4 Hz, 1H), 4.46 (dd, J =5.1, 11.4
Hz, 1H), 7.37 (d, J = 8.3 Hz, 2H), 7.55 (d, J/ = 8.3 Hz, 2H), 7.62 (dd, J = 4.1, 8.3 Hz, 4H),
7.88 (d, J = 8.3 Hz, 2H), 8.00 (d, J = 8.3 Hz, 2H); "C NMR (125.8 MHz, CDCl,) & 26.0,
27.4,28.5,44.5,45.2, 61.7, 65.0, 118.4, 123.7, 128.4, 128.4, 128.5, 128.6, 130.3, 131.0,
131.6, 131.7, 131.7, 131.8, 134.1, 149.6, 161.4, 164.1, 165.5; IR (film) 1721, 1650, 1590
cm™'; MS (FAB+) m/z 716 (M* + H), 718 (M* + 3), 720 (M* + 5), 722 (M" + 7), 307,
154; HRMS calcd for C,,H,sNOsBr; (M* + H) 715.9283, found 715.9296. A single

crystal was subjected to X-ray analysis.
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Determination of Enantiomeric Purities

Judd et al.

The enantiomeric ratios of the major products obtained in the cyclization

reactions employing the enantiomerically enriched allylsilanes (S§)-1 and (S)-2 were

determined by chiral HPLC. In all cases, with the exception of 13a (which was amenable

to analysis without derivatization), the p-bromobenzoyl esters were required to facilitate

separation of the component enantiomers in the racemic standards. All compound

derivatizations for the purpose of HPLC analysis were carried out as described above

with the exception that crystallization was avoided throughout to prevent alteration of the

enantiomeric purity obtained in the original products.

Table A. Summary of er determination.

O
Parent N
Compound |
H= ~
BnO — H
24a
(@] (0]
N N
Derivative Q\)i Q\)j
Analyzed? N/A OH Tl oH Tl
Ar~< Ar~<
@] (@)
chiral column? Chiralcel OD-H Chrirobiotic T Chiralcel OD-H Chiralcel OD-H

5-10% IPA/hexanes

5-10% IPA/hexanes

5-10% IPA/hexanes

(minor diastereomer)

luent® 30% EtOH/h
et gradient over 60 min 0 exanes gradient over 60 min gradient over 60 min
d
RT 33.4 min 18.2 min 37.9 min 37.5 min
(major isomer)
(minofiTsomer) 40.4 min 20.9 min 34.7 min 35.4 min
er 97.1:2.9 99:1 93.3:6.7 97.0:3.0

(minor diastereomer)

“Ar = p-bromophenyl; "Diacel Chemical; ‘IPA = 2-propanol, EtOH

retention time
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= F2 - Acquisition Parametecs
o 3 / / Time 20.44
f _NSTRUM drx400

PROBHD 3 mn Multinu

PULPROG zg30

kel 32788
SOLVENT cocls

NS 16

. DS 2

SWH 4788.272 Nz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 161.3

) 104.400 usec
CE 4.50 usec
TE 0.0 K
ol 1.00000000 sec

ugec
PLl -6.C0 dB
SFOL 400.13200C7 Mz
F2 - Processing parameters
51 15384
SF 400.1300000 Miz
WD EM
SSB I}
LB 0.30 Hz
% GB 0
PC 1.00
1D NMR plot parameters
L cx 20,02 cm
i ! J . Fip 10.985 ppm
¥ 4395.28 Hz
Fip -0.385 ppm
F2 -193.99 Hz
=z = E N el b 2 BPHCH 0.55846 ppa/cm
) = — = ~ 2 = HZCH 218.46359 Hz/em
z i s e =
S —
T T T T T T T T r T T + T T T 7 T T T T v T T
joieli] 10 § § 4 2 0
Curroay, Daka Par
P
[0 :
(= Te R m 3 = [i=] PROCHE 1
o o - 8ay TK 8 2
= - LY —oa ma ~ e o £2 « atqulaibion Paraneters
= . . [Val Uate 20020232
& g g REg B35 YR 8 b
- - HSTRU specl
} PANGHY 5 we 883 BF«1H
PLPRGG 2q0530
™ 65536
SOLVENT ool
NS Uk
os 4
Shit BLadB.Sal Hy
FUORES 0,478805 H7
an 1. 0420883 e,
RG 7282
o 15,500 udac
i 6.00 usac
T 300.0 %
o 0.10000000 sét
i 1.03000020 sec
oz 0.00002000 sae
-------- CHAWEL 11 =veseens
L (B8
Pl 6.50 usez
5 .0
501 125, 7719072 A
CHAMMEL [2 wemssaer
walezie
ey
PeADz 95 00 vsec
oLy -e.00 a8
ALz 19.00 o8
L3 30,00 ¢
oz 500 1323000

F1- aconisation purarecers
D 2

1o 2%

woi 500 1325 wiz
FIGRES 23475080 wr
e 12,016 age

F2 - Protcsfing oaramsiors

s1 65536
5 125 7570005 Wi
o

) o

L8 1,90 Wz
5 0

PC L

£1 - Processsng paraseters

1024

HC2 w

4001300080 Hur
wou 0
558 0
18 '
68 a
10 M6 10t nuramerers
o 20 00 ca
o 000 ca
e 217 5.7 gan
I 2906963 1
Far -12,339 aor
£ -1826 91 my
e 12.50262 aunien
Ry 1472 32703 Ke/tm
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Current Date Parametars
NAME Wil-145
EXPND i
PROCNG i

F2 - aAcquisition Pzrameters

Date _ 1000515

Time 12.23
INSTAUN arx400
PROEBHD S mm Multing
PULPROG zg30

a 32758
SOLVENT cocny

NS 18

13 2

GNH 4788.272 Hz
FI0RES 0.148157 Hz
AD 3.4210291 sec
ne B4

Di 104.400 usec
oz 4.50 usec
TE 300.0 «

o1 1.0000: 0y sec
] 7.70 usec
DE 4.50 usec
SF01 400. 1326007 MHz
NUCY 1H

PLY ~E£.00 dB

F2 - Precessing parameters

57 16384

5f 400, 1300000 MHz
HON EM

558 0

LB 0.30 Hz
&8 [

PC 1.00

10 NMA plat parameters

3 20,00 cn

Fip 9.000 ppm

F1 3601.17 He

Fap -0.500 ppm

2 -200.07 Hz
PRHCH 0.47500 ppm/em
HZCH 190.06175 H2/em

Current Data Paramete 5
NAME Wii-145¢c
EXPNO L
9R0CMO ‘

F2 - scouisition Parameters

Date_ 1000515
Tine 12.12
INSTRUM arx400
PROBHD G om Multinu
PULPROG z9p930

o 655336
SOLVENT oc3

NS 233

os 2

St 23148, 148 Hz
FIDRES 0.333213 W2
AD 1.4156276 ser
RG 2048

on 21,800 usec
DE 4.30 usec
i3 300 K
8] 0.0300f | <ec
12 G.0or T
A3 1. d8
o 0.0500000. sec
CADPAGZ waltz:f
PCRDZ 100,00 usec
SFQ2 400, 1316005 HHz
NUE2 H

L2 ~6.C0 08
PLIZ 18.00 a8
Pl a.90 usec
DE 4.30 vsec
5FD3Y 100.6232933 NHz
NUCY 130

Pl =6.01 o8
F2 - Processing parameters
51 32768

AF 1006127290 Mz
HOH EH

558 [

Le 1.00 Hz
Ga : G

PC 1.40

10 NMA plot parameters
cx

20,00 cm
Fia 215,000 pem
F1 21633 74 Hp
Fop -Z.C00 anm
£2 -503 06 Hx
PEMEM 11.00000 ppm/cm
H2CH 1106.23999 Hz/cm
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Current Data Parzmeters
NAME wyd-41
e e e B Y e R U P EXENO 1
2g2EdEEags :g:§§%EEEEEEE%SE@EE%%??%:22822?3335555 SROCHO I
EEEREEEER: éﬁé‘:m:ﬁﬁﬂ_:iﬁ.33%;3:;5&3;%3%@@@%%::wm.; A
P S ICENIC DR u‘:uf;mmq‘-:l‘vvﬁl‘vﬂvwmﬂmﬂmﬂv—iﬂz—tv—lv—iHv—lrﬂ—lﬂv—!r‘(:’p\‘m Dateukqulsl m;oogg%;e.
///J | { \ =i / Yine 1222
= | ) T TNSTRIM drx420
PROBHD 5 mm Multinucl
BOLPROG 2g3{%
0 12783
SOLVENT cocl3
NS 16
DS 2
SWH 4789.272 Hz
PIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 256
bW 104.400 usec
DE 4.50 usec
TE 300.0 X
ol 1.00000000 sec
= CHANNEL 1 =
1K
P 7.7 usec
PL1 -5.0C dB
SFO1 400.1320007 MHz
F2 - Processing parameters
81 16384
5F 400.1300000 Mz
, WDl Ex
358 0
( L8 0.30 Hz
“ GB ¢
0 1.00
1 1D NMR plat parameters
] ' ; F ox 20.00 ¢m
¥ N ] N T oy 0.00 cn
e 4.000 ppm
F1 3201.04 He
\ \ ) Tip -0.500 ppm
» o) ool [ 7 -200.07 Hz
g 12 S SlEISE = A= S 2PuC 1.42500 gouca
g = == ~ r\;"—‘ - o i fes el | HICH 17035525 Hz/em
i
B e A e S V|||lll[llvvllY!Y]th!!A(llll\|1‘||l'l‘||Ill\|llllll-1'<“‘]"'1
opn 7 6 5 3
Current Pata Parameters
- NAME wid-41
S M@0 S ® S D oo oo M - e EXPHO 2
. o ESREEEEE LISHEEE SRECET reociy 1
B - TN N e ea oo e i el = TS o3~ o
= 2:’23222’2 L e Ul = B s} F2 - Acquisition Parareters
f Date_ 20030709
f | Tine 12.29
I | TNSTROM areddq
! PROBHD 5 mm Multimucl
PULEROG 2gpgi)
™ 65534
SOLVENT crell
NS 378
L5 2
SHH 23144.148 5z
FIDRES 0.353213 H2
AQ 1.415627¢ gec
" 32788
o 21.600 vsec
Dz 4.50 vsep
TE 300.0 K
D 0.05000000 sac
o2l 0.03000000 sec
diz £.00002000 sec
=2 CHANNEL £1 =
NCC) 13¢
Fl 12.30 usec
FL1 2.00 dn
5F01 100.6232933 Mg
CPOPRG?Z
qucz 1H
PCPD2 100400 usac
2 0.00 da
pLLZ 18.00 43
PL13 18.0¢ dn
SFO2 4001316005 iz
F2 - Processing parameters
81 32788
§F 100.5127230 Myz
WDH B
3SR 0
LB 1.00 4z
] [
B 1.40
1D KMR plot parameters
o4 20.00 cn
oY 0.00 o
Flp 200.000 ppm
FY 20122.55 Hz
m2p -0.500 ppn
%m%mmw F2 ~50.31 Ha
Tz PPHCH 10.02500 ppm/em
ppn 130 100 50 20y 1008. 64264 e /en
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Current Data Parameters
NAME wid-191,13
rv-,H‘Oc\mmxgqc\Hmw(\mwmwmr\!hmmmo\oq:\*mh—mcmcm—qﬂmqwmr\mvmmﬂﬁw
SN A SO NN s D T WY R D LY O 08 O W) e [ o 00 01 60 60 R 01w e ca e g o e & o= EXPNO 1
E&'a‘ESQQQSSﬁﬁ:SSQSQRS?Q?ﬁZﬁﬁﬂﬂ‘:Eiﬁﬁﬂﬁﬁé‘?‘;gé‘s%ﬂﬁzﬁfé‘gig PROCNO 1
=3 N P PR . . R T T T S
Q‘l‘;l“:l“-!‘-(‘-r-‘t——lkr—r:mhr;mw{mmmm-:ﬂﬂtrw‘:rq‘-:r‘:l'w‘I‘MMMNNNN--ﬂv—ﬂv—('—Jv—!v—“—{ﬂHHv—!GG L
] F2 - Acquisition Parameters
) / | I // Date_ 20040404
= Tine 5.1
i i f P’ INSTRUN drxd0
PROBHD 5 mm Multinucl
PULPROG zgl0
T 32758
/ SOLVENT coeld
it 16
s 2
SwH 4789,272 Hz
FILRES 0.146157 Hz
G 1.421029 sec
RG l28
o 104,400 usec
DE 5.50 usec
( TE 1809.2 K
Dl 1.00000000 sec
MCREST 0,00000000 sec
HIWRR 0.01500000 sec
= CHANNEL fI =
. WIC1 hiit
Pl 7.7 usec
PL1 -6.00 aB
SFO1 400.1322007 Miz
F2 - Processing parametars
' SI 16384
7 8 r : 5F 400.1300000 MHz
WDH B
558 0
: LB 0.30 K2
/ < GB 0
J BC 1.00
M ) N Ln..; iD NMR plot parameters
N X 206.00 cm
cY .00 cm
Flp 8.000 ppm
3 =g =i EA IS =1 = 0 s F1 3201.04 K2
B v =1 <|= — = oale= ~ = 2P -0.500 ppm
2 J"" l\.c {M = [ 2 B - rmor o | B2 ~200.07 Hz
= i 2PMCY 0.42500 ppm/cm
HZCH 170.05525 Hz/em
R A L L L IS e W e R S
ron 7 6 : Y 4 3 -2 1 0
Current Data Parameters
E wjd-191,12
o o9 o o 0w oo @ o W oee RN EXENO 2
al e i - R W1 e o WMo i M BRDCNG 1
= — ameIe e T ey |e | s
& ) LR mzzegd ARy 72 - Aequisition earmmerers
= i Qabd R A | Datz_ 20040404
\\J ! / Tine 18,22
INSTRUM drx40D
’ (V/ BROBHD 5 o Multinucl
PUL?ROG 2gpg30
™ 63536
SOLVENT coeld
s 548
08 4
Sl 23148. 0148 He
FIDRES 0.153213 He
A 1.4156276 sec
e 12768
o™ 21,600 usze
DE 5,50 uase
TE 1809.2 ¥
o1 0.15000061 sec
d11 0.03000000 sac
DELTA 605000000 sac
¥CIEST 0.,00000000 s2c
HOWRK. 0.02500000 sec
BLL 1.00 a8 !
sF0L 100, 6232933 MKz
CHANNEL £2
waltzlé
18
100.00 usec
0.0¢ dB
18.00 d8
18.00 dB
SFO2 400.1315005 Mz
F2 - Processing parameters
s 85536
7 100.6227230 WEz
WO B
5B q
) 1.00 Hz
[ 0
o 1.40
10 WMR plot parameters
o 20.00 e
of 0.00 cm
ap F1P 200.000 ppn
Fl 20022.55 4z
F2p -0.500 vpn
[..-‘—.—T‘.-lr.wr|-vv|""(""I""\""‘Efmcn miggi;é;;m'm
ppm 175 150 125 100 5 50 Ce 28 HecH 1008, 64264 Hz/on,

SI-55
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B7 -
Curcent Data Paramaters
Vlnmwvr\’umvl\nﬂl‘\mwm-—vﬂjm-—-mcﬂmmowmwmvl\m@v\mmmmovvm - ol 8145
f‘-lf"lmmmmbm-—«ﬁ'E‘DNLD[D(")LDOLOCnV\-'memwmmmvmmﬁmwmvlﬂ?\r\VLDB__-:ND(DD EXPND 1
BRERE EanRE s goa e ld8cRoprernsospsansnosibastgss pRaD ;
‘3-W“f"?“ﬂ"i“?m.m?’“.“’.m.@m@“i“f“f“f“f“f“f“.‘f"""mm’“"“",“mmmm"c’mmfm.m?m.“f“f“fc?m.
l\r\hhmmwmmmmmmvvvﬁwvvvvv-crtmmmmmmmmmmmmm«-—-—--—-««-—‘ﬁ—-c F2 = Acqui P,
// Lﬂ\\ L\_l\ I A x/J_"//,./,/'/J L ot smugccgggggtars
A W e
T I INSTAUM spact
PROBHD & mm GNP 1H/1S
PULPROG 2930
™ 32788
SOLVENT CoC3
NS 18
ns 2
Shil 4789272 Hz
FIORES 0.146:57 Hz
AR 3.4210291 sec
j2d 114
W 104.400 usec
0e 5.00 usec
€ 295.6 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.G1500000 sec
===me==3 CHANNEL {:
NUC1 1H
P1 7.05 usec
PLY -3.00 0B
SFOt 400, 1320007 MHz
{ F2 - Processing parameters
! ST 32786
J SF 4001300000 HHy
HOW €N
SSB 0
LB 0.30 Hz
&8 0
J FC 1.00
__J - . Li 10 NMA plot parasmeters
) ) X 20.00 cn
{ I / Il ] l / | oy 0.00 cn
~ - m olo oo e - F1pP B.000 ppm
£ NE 8|5 S92 g |3 siglg = Foe 0 o
o ,m -~ olo o|=~| IS - . [t & @ . pem-
G o ol == il ‘*‘1 ‘ml o il - s F2 -200.07 Hz
: PPHCH 0.42500 pam/cm
HzeM 170.05525 Hz/cm
L e e o wI\T_I_T_F*Y_r"!—v—r—ﬁ—yTwl‘||‘|‘w(xnn‘l—l—r’TA“-vnwuv\|\1|\xwt
pom 7 6 5 4 3 2 1 0
Current Dace Paramaters
NAME wiS- 166
EXPND 2
O T D e a P IR e BB =1 g wom -~ m E
. B 83EE R AESERER T fHEER ‘
8 2 z maes o rredgds B B8dnn 72 - s ian P
- - ) i ‘ / } / Time 24,02
INSTRUM spect
‘ \ \ // ] \I ‘ / / { AROSHD 5 nm QNP 1715
it FULPROG 20p930
™ GE536
SOLVENT ooz
kS 108
oS 4
St 23980.814 +2
FIDRES 0.385916 Hz
il 1. 384756 sec
FG 2046
o 20.85C veec
o8 6.0C user
e 205.8 K
D2 0.15000004 sec
ut1 0.0300000C seC
DELTA 0.0800ca0C sec
HCREST 0.0000C00C sec
. MCHRK 001506000 sec
asa=sase CHANNEL f1 =
| L
H =]
i ALy -2.00 0B
S04 1006228298 Mz
==sc=a=x CHAMNEL f3 ===
CPDPAG2 wa1t716
aCz ™
acPo2 98.4C veec
] R -3.,0C 08
eL12 18.96 B
pLIZ 120.0C 06
gF02 4001316005 W2
F2 -~ Progessing pareneterc
- 81 keeit
SF 100612763 Mz
KON EM
5B o
La 1.00 He
58 [
ec 1.4¢
10 NMA lot garameters
cx 20.00 co
' it oY €.0¢ em
o 0122 55 He
op -0.50¢ pea
w2 -50.31 Hz
- 5 : e T ~r T i LA A T ’ ;5 T o PPHCH 1002500 gpm/cm
prEn 175 150 :25 106 75 I H2CM 100864307 Hz/em

~ SI-56
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Current Dats Parametars

wj2-220

— o

o TN VO D TN M D DL O DD S D D e O [ O D O .

e e e e e e T T Eimo %
D A IO QI DO IO D S D e ed e o ;

R L L LI L LR R L LS L St L L LR EE B E LR R

[= R .. . LRI R

L A P -GSy Mﬁﬁrﬂf’]—iv‘"(-—&-——(MH—GHMC}DOOQQ@QDGCQ

F2 - hcquisition Paremecers

)// \ & W ‘/ Date_ 20020313
Time 14.28
W i INBTRON drxdCo
PROBHD S mm Multiry
PUZPROG 2930
T 12768
SOLVENT W k]
NS 16
Ds 2
SWH 4785.272 Hz
FIDRES 0.146157 Hz
A 3.4210291 sec
RCG &4
™ 104.400 usec
DE 4,50 ugec
TE 300.0
bl 1.00000000 sec

21 7.70 usec

PLL -£.00 a8
SFO% 400.132C007 MHz
FZ - Processing parameters
SI 16384
sF 400.1300000 iz
WO E¥
8§88
LB 0.30 32
i ! GB [
PC 1.00

10 ¥MR plot parameters

-

/

i 04 20.CC cm
F1P 8.00¢ ppm

F1 3201.04 Hz
| 1 } : ’\ | F22 -0.500 ppm
/ \ 72 ~200.07 fz
- e Yo 1= ea fuo [ et [t Jes o0 {1 [0 {on folaveo ([ = = PRMCH 0.42300 ppm/em
a B er Lo (Lo e |6 [ el [Falh ¥y =} ‘th ol Al i
?,l EEE BN I EaticdI 4] \v—;:y;:;: ggg ;; HZCH 170.05525 Hz/cm
=R N Slels|  Hleis | e o’civ = o= il
[_Ty|111||1x.|w||x[|-wLV||:|(||\||V||\'1|r|||wrlyy|1\;|||‘|r|y|||n|"|‘\|x|x|Ilv;n
Dom 7 5 5 4 3 2
Currenr Data Paramsters
NAME wj2-220
AR e e el A R e V- [ Vo ey P e e e A R el T s R P EXPNO 2
hkﬂommmwmr—mvﬁ\nommmmm mﬂmr—mﬁhohmmmc\:mmc\mr-.—tr\l\nz-cr\:':n
= NesmMmaNswmmhossaR 3 a CoAam e nga oS nsmaEainmee Froco L
5 R R i Rl B - B s il i DR I Dt A D e Bt it
MM ™M MM e M e el e O G eF e G o PN W OO LMmM MMM ST TS F2 - Acquisition Parameters
p-H_.ﬁHﬁ_“_.HH_.HM.-.HMP.
) | Date_ 20020113
/ Tine 14.32
TNSTRUM drxs00
PROBHD 5 mm Multinu
PBULEROG 2gpgd0
™ £5535
SOLVENT [4i0k)
NS 180
bs 2
SWR 23140.148 Hz
FIDRES §.333213 Ha
AQ 1.4156276 gec
RG 8192
i 21.630 usec
DE 4.50 usec
TE 300.0 K
118 0.95000000 sec
411 0.03000000 sec
diz2 0.00002000 sec
CHANNEL f1
RuCt 1i¢
Bl 12,30 usec
PL1 2,00 dB
8FO1 100,6232933 MHz
CHANNEL £2
CPDPRGY waltzld
ez ]
PCED2 100.00 usec
PL2 0.00 g
FL12 16,00 a8
BL13 18.00 d8
8FG2 400.1316005 MHz
F2 - Processing parameters
5T 32768
SF 100.6127290 MHz
Wow B
358 )
s 1.00 Hz
GB 0
PC 1.40
1D MMR plob parameters
5 X 20.00 em
Fou F1? 180.000 ppn
Fl 18110.29 Kz
Fap ~10.036 ppm
F2 -1009.7¢ Hz
DL e o e e e B —— N e e R 1
pom 150 140 120 100 80 60 40 20 0 pucH v k79 pom/cn



7.5566
7.5524
7.3490
7.2834
5.4760
5.4226
5.4065
3.3572
3.3472
3.3402

ppm

?:\

—

Al s o ]
M N 0O LA LS o
= R R ]
MM N SG
B N R e e ]

e e e

IR

0.8933
6.2050
0.0863

P
o
=
&
—

1.7835
1.7647
1.7489
1,143

=134 ,561
———129.798

N
/

e 1 ool o) fon =
3 “L = 2zl o s gelE gls 5
O S 252 = 2 2ElR ’lg
Ed - bl s
] e I [ et I —| e o | | e
o i |ca '
& —
Tt T
e LR e L L e e T LI Bt e e a4
LA e e s S T
3 4 3 2
aR2 e N o
T = =~ W LW et oy &
K= L L R P VAR w
B = o0 @@ ao - e e =
e Ras i) AN R L A 7
o a1

—— 61.498

SI-58

—— 27.56%

SiMeg

]
PhoSi
2 \Q
BnO™ R g
Ci
Current Data Parameters
NAME wj2-188
NG 1
DROCNG 1
F¢ - Acquisition Parameters
Date_ 20020211
Time 15.35
INSTRIM drx400
PROBHD 5 mm Meltinu
PULPROG 2g30
TD 12768
SCLVENT CDCLl
ng 1€
s 2
SwH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
¥ Com
oW 104,420 usec
DE 4.30 usec
TE 00.0 &
D1 1.00000000 sec

20 -6.00 dB
SFO1 400.1320007 MHz
F2 - Processing parametsrs

SI 16384

SF 400.1300000 MHz
WoW o

SSE 0

LB 0.20 Nz

G3 0

BC L.co

1D MR plet parvameters

(94 20.00 cm
F12 8.000 ppm
Fl 3201.04 Re
F2p -0,500 ppm
] ~200.07 Hz
BRMCH 0.42500 ppm/cn
HZCM 170.05525 Hz/em

Qurrent Dgta Parameters
WAME

wj2-108
EXPNG 2
PROCHO 1
F2 - Acquisition Parametars
Pats_ 20020211
Time 15.38
INSTRUM drxq 00
PROBHD 5 mn Hubting
PLLPROG 2gpg30
iy 65536
SOLVENT fuva ki
NS 226
DS 2
ShH 23148148 H2
FIIRES 0.153213 K2
a0 1.4156276 sec
RG 2048
e 21.600 usec
DE 4.50 usec
TE 300.0 &
nl 0.05000000 sec
dil 0.03000000 sac
diz 0.00002000 sac

2.00 dx

SFOL 100.6212933 Muz

== CHANNEL, 2
CPDPRG2 waltzlé
Kuc2 1
ECPD2 180,00 usec
PL2 ¢.00 dr
PL1Z 18.00 a8
PL13 10,00 43
§FO2 400.1316005 Mz
F2 - Processing paranaters
51 32768
SF 1008127290 MHz
WD B
55B 0
LB 1.00 Hz
GE 0
C .40
1D NMR plot parapeters
Cl 20.00 cm
F1p 120.000 ppm
Fl 18119.28 Hz
F22 -10.036 ppm
r2 -1009.73 Hz
PPHCH 9.50179 ppmicn
HZCH 956.00028 Hz/sem
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Current Data Parameters
NAME wi3-266
DRADND S o o WD TV M e 00 00D i [ O N G2 6D S0 O LA S LM 00 O G5 v D
oGRS I2ESS Nwmmg\"ommaﬂmmmvmmmmwhwoqﬁwmammmmwmmcwmgg EXPNO 1
PRI IoVWO® MO DO 0N ORI OEE O H M OO MMm e e D e e amL3%9 PROCNO 1
E WD Wwuwin e m e m e ﬂ‘#r"ﬁrﬁmu‘lmmNNHDOQ‘-::"EFﬁmmmmmmﬁnﬁmmmﬂ?mmﬂ—nmﬂh)"'j
[T S e Y R Y V- S - U B e B B B R i B B B R R T T T ey = =y

F2 - Acquisition Parameters

A e s N s 7 i A

PROBHD S5 mm Multinucl

PULERCG 2930

™ 12768
SOLVENT Coelld

NS 15

D8 2

SWH 4789.272 nz
FIDRES 0.14€157 Hz
AR 34210281 sec
G 8C.5

DW 104,400 usee
Dz 1.50 usec
= 100.0 K
DL 1.00000000 sec

Pl 7.70 usec
PLL -6.00 d3
SFOL 4001320007 MHz
F2 - Processing parameters
51 16384
5F 400.1300200 Mz
W ot
SSB 0
LB 0.30 Hz
a GB 0
EC 1.00
u 1D NMR plot parameters
[ 20.00 cm
U Lﬁ_ cY 0.00 cm
Flp 8.000 ppm
) | ) Fl 3201.04 Hz
F2P -0.500 ppm
[P A oy = ol e /_4 nlnllel [ o F2 -200.07 Hz
g mER = S| R = < S[S|IS] AR [ PRUCH 0.42500 2pm/en
L S e o~ = e o3 = et f[ea 2N HETH 170.05525 dAz/em
5 =
R L L H L L L L L L L S S S R,
gpfﬂ [7 6 5 4 2 1 0
Current Data Parameters
NAME j3-266
o e R e e R e T A = R s A M i d Q@ =y o ZXPHO 0 2
= €= ON0- AD N A D = o o Y roo O 0N S e M43 0 B ~ .
g = Imassaso dof R e Se e e = Ro h
& = A S T I R R e I = SO~ O Dot e @ Qs e e = -
M Mmoo e SOy = = 0~ - o MM SR e 1 F2 - hcguisition Parameters
in TTTTTT YT T i Date. 20010436
| W NN | |
INSTRUM drx4 0}
PROBED 5 mm Mulbinucl
POLPROG zqpadt
0 65516
SOLVENT ccly
ks 18
L5 2
S 21148.148 Kz
FIDRES 0.353215 Hz
AD 1.415627¢ sec
RG J278€
o 21.600 usec
DE 4.50 usec
TE 300.0 K
n 0.05000000 sec
an 0.03000000 sec
a2 0.00002000 sec
CHAMNEL £1
13¢
12,30 usec

2.0 dB
100.623253) MHz

= CHANREL £2 =

CPOPRG2 waltzlé

NuCcz 1H

PCED2 100.00 usec

PL2 0,400 4B

BL1Z 18,00 48

BLL3 12.00 a8

SFO2 400.1316005 tHz

F2 - Processing parameters

3¢ 32768

SF 1006127290 Miz

WO B

5SB ]

LA 1.00 -Hz

GB ]

B 1.40

:UJ NeR plot parametars

20,00 em

CY 0.00 ¢m

FLP 200.000 pgm

Fl 20122.55 Hz

F2F -10.000 ppm
;—Ku..,.wﬁ—.—l...‘;.(rv—r—r——r—y—ﬁAl.,71..‘11.{|—t ggm/ iéo‘;gbégﬂl/

d . apn/cn

Ppm 175 15€C 125 100 75 50 25 )] i 1086 43372 oo

) SI-59
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Current Data Puramglars

NAME upd=198, 18-20
EXPHD i
PADCRG 1

F2 - acguis:ition Parsmeters
nate_ 20040403

Time 19.06
INSTRUM spect
PAOBHD 5 mn 38D @8-
PULPAOG 2930

0 32768

SOk VENT cocts

NS £

os H

SxH 6085615 k1
FIORES 0,183398 k2
40 2.7264309 sec
RG 201.2

O 63.200 vseq
0E £.¢0 usec
1€ WE.2 K

i1} £.03000000 se¢
HCREST 0.00000000 sec
HCHAK 0.¢1500000 sec
cazmaza CHANKEL 1 ==

MIC1 H

Ry 7.70 usec
PLY -4.00 ¢
SFos 5001320005 hHz

F1 - Acquisition garasecers
NED

0 256
Edl 5001323 Mz
FI0RES 23.475050 Hy
W 12,016 pom
FanODE undet ynpd

F2 - Processing parameters

si 32758
23 500, 5300000 WHy
HOW EM
558 0
L8 0,30 nz
o8 a
3 .00

Fy - Processing vacamelers
si

1024
] o
5F S00. 1300000 MMz
L] GSINE
558 ¢
[1:] 0.30 Kz
GB Q
10 NHA plot paranaters
o 2€.00 m
or 0.60 =m
£iP 8.140 apn
£ 4C94.,05 Hr
Fap -0.500 ppa
Fa2 =250.07 H2
PAHCH 0.43000 ppn/cm
HICH 215.05591 Hi‘cm

Eurrent Gats Saramsters
HAE

wyd-156-1
EXPNG 2
PROCK 1
F2 - Atquisitian Parasatens
Dato
Tine %
IRSTAM tpeci
PROGAO 5 & B30 B3- 4
PR ra0g30
R 65536
SOCVENT el
NS Y
ns A
£ 144654y ny
FIDRES 0.479835 M
A0 1.0420724 e
RG.
o 15,320 usec
0E £.00 usee
TE RES
I 2.15000001 a5
" 0.03000000 sec
BELTA 0.05000000 sec
WCREST B.0000000D 30
LR 0.04200000 gae

SFos
Tasmanes CONEL (7 -
cPoPRG2 altzis
N2 I
atbgz 95,00 usee
e —e0p @
3 13.q0 03
LXEl a0
sFoR 500. 4325000 Wz

FY - Acquisition paraneters
oy 2

m 256
sFo; 300. 1325 My
FiDAEs 23. 475060 He
= 12,015 ope
Fo0g nded neg

F2 ~ Fracessing piramelors
st

83536
3 125, Y598008 Wz
2

P
558 o
La 1.00 wy
s [
a0 1.4
FI ~ Proevssing peraaerers
s 1084
we2 o
¥ 500.1300000 M
M o
556 0
w @.30 w
3 B

10 W plot parassters

o 20.00 ca

cr 2.00 cn
F1e 200,000 apm
7 515156 Ky
o -10 900 gan
2 -1257.38 My
ARUEH 1050000 unaven
o 132045699 Ha/ i
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Current Data Paramaters
NAME w15-147, 22-37
EXPND H
PROCND 1

F2 - Acquisition Parsmeters

Date_ 20050321

Time 1B a4

INSTRUM spact

PROBHD S mm ONP {H/15

PULPROG 2930

D 32768

SOLVENT coci3

NS 16

0s 2

SkH 4788 272 Hz

FIDRES 0.346157 Hz

AQ 3.4210291 sec

RG 181

ow 104.400 usec

DE B.00 usec

TE 295.6 K

04 1.00023000 sec

MCREST 0.00000C00 sec

MCAAK 0.0:500000 sec
= CHANNEL f! ===

NUCY 1H

o1 7.05 usec

PL1 -3.00 dB

SFD1 400. 1320007 MHz

F2 - Processing paramsters

S1 32768

SF 400, 1300000 MHz
HOW EM

558 0

LB Q.30 Hz

G o

PC 1.00

1D NMA plat parameters

cx 20,00 cm

cy 3.00 cm
Fip 8.000 ppm
F1 320%.04 He
Far -0.500 ppm
Fz —~200.07 Hz
PPMCH 0.42500 ppm/cn
HZCM 17005585 Hz/cm

Current Data Paraneters

NAME Wj5-147, 22-37
EXPND 2
PROCND 1

F2 - acquisition Paranzters

Cate_ 20030321
Timg 18,30
INSTAUM spect
PAOBHD 5 mm GNP 1H/15
PULPRAS 195930

Rl 85536
SOLVENT cocis

N§ 488

s <

SHH 23980812 Hz
FIDRES 0.365818 Hz
Al 1.366475¢ ser
' E04E

OH 2C.820 usec
OE 6.00 usec
i3 295.8 ¥
b1 0.15000001 ser
oit ©.03200000 sec
DELTA ©.03300000 sec
MCREST 0.00000000 sec
MCHWRK 0.41500002 sec

me===m3a CHANNEL ©) em=a:

NuE: 13C

P 7.20 usec
PL1 -2.00 0B
SFOt 100.E226298 MHz

==cave=s CHANNEL f2 ==scumss

CROPRB2 waltz1i6

nucg "
PCPOR 98.4C user
PL2 =3.0C df
PLI2 1£.96 dE
PL13 120.00 48
SFD2 4001315005 MHz
F2 - Processing parametess
51 32758

SF 100.6127630 MHz
WOW 43

858 0

[N:] 1.0D Hz
68 2

PC 1.40

10 NHMA plot parameters

o 20.00 em
[ng 0.00 em
F1p 20C.000 com
Fi D122.55 K2
Fa2p -10.C00 ppm
F2 -1008.13 Hz
PRV 16.50000 ppm/em
HZCH 1056 43386 Hz/cm
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Cuprent Qata Paramglers
NAME nj2-223
EXPND !
. . - - W e
CREINSNUOILTNTIONOEODN DD Y- Ya N P :
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= LIIRST m ; ;oS
ENEERER: SRNEEERUE oI U AN R R ar A RTRET858558 .
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B A N R I R M e T R R R i T 2 N VI S - (ng_ 20”32]:6
1ne .
\ L MSTRUM spect
PAOBHD S mm 860 B3~ 1H
PULPROG 2530
0 52768
SOLYEN! €0c13
%S 1e
5 2
ELL) 6009.E15 He
FILAES 0. 183368 Hz
" 2.7264303 sec
Re 3z
Dx §3.200 usec
oF 5.00 usec
3 300.0 K
0 0.03600000 sec

CHANNEL [ w==ara=a
i
7.70 usec
-4.00 4B
500 1320004 Mhz

Fi » Acquisition parameters
10

NI ?
0 =6
SFa1 5001325 Mz
FI0RES 23475080 Hz
( s 12,016 pon
F2 - Processing pacameters
H] 32766
. SF 500, 1300000 Kz
on H
( 558 Q
LB 0.30 Bz
’ o8 [}
| X oc 1.00
{1 [ .
/ s 1024
/ ez o
4
% - L ¢ 500. 1300000 KHz
A J W O5IKE
559 [}
e 030 re
} ! ] ) / t J a / o8 0
ol |
i/ B = . -
— o oila :u\ © E‘gl = P IS RE & - 1D NME piot paramatess
® o 28 s rlwl o o alo|mf|=: = w0 o 20.00 cr
[ allu 28 =4 olo|als > ={®]in m.[ = ~ or 0.00 ¢ca
- T o — Y Dy i a ] et ™ o FiP 3.200 pom
= ehe e Pt F1 001,04 He
Fap -1.360 ppm
L e o S R S 3 -250,07 He
,y..“.xr”,”..“.‘HHH\.|v.”‘...\||vrv.....:£l.4Hw..y,u.. ; 1 - o k0w e
W 21256628 Hz/en
ppm 7 6 4 1ok
Curtenl Datz Paramolers
HAkE wi2-229
R - ) Mmoo m E4HD H
hal @ r~ ol o™ ™~ — mmu:!l\mm-—-lnmmmmmv«-mmhhcr\vml\ﬂ PROCHO
F“rCﬂLDNI\EUVO"T’\mlﬂ ~ 10 mmmcmommommmvommmrl\mmvmmmm e !
£ T AT Mo~ 0T - - w10 M@ T oM MMBUMTo@De s AR AT £2 01 Liom Paranet
! * ACausiLien Paraneters
o u’lmvmmmmr\l\r\vv o @ hm\ur\r\mmmu‘lmm 2 W WU - oo LT s mmm e El
MEeame 8o o o hrxr\mmmmmmmm%mmmmmm—gﬂu—-lvy ?‘.‘:{ m??';;
I J N N INSTAUM 5dee !
\/ K \ ) / / PROGKD 5 mn 680 3314
PunPADG 1gap30
Y 10 65636
SOLYENT coci3
us 1922
[3 <
Suit 31098 541
fioaes a s29835 wi
10 + e20me3 sec
RG. 51606
% 15,800 usec
o 6.00 user
1E 306.0 X
m 010000000 sec
an 0.03008000 ser
BI2 o 00002000 sec

= CHARKEL 1 aseesann
136
.50 L50:

5.90 08
125 7719470 g

CHAHEL

30.20 0B
02 500 1125000 Wiz

Fi - ACAuIBIT 0N narameters
~n 2

w 26

sFm 280 3325 Wi
FIORES 23 475080 Hr
SK 12 016 nos

F2 - Processing paranevers
51 653436

< 125 7578008 wrr
g s
558 ]
8 Lo
= [
3 [l

1+ Processing pargmelers
i
'3
& 500 1300000 KHE
o

3
L8 a0 e
a

200 en
o 0.ag ¢n
Lt 180 000 ppa
Fi 22636 48 Wy
23 -12 %59 ppa
F2 3578 81
s 1 &5696 pumrr
HICH 1230 B85 i sem
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\ f

1.5733
1.5638
1.3803
1.3753
1.3742

pom

L

E_

0.9276
0.9209
- 0.9133

\kﬁ

0.8106
-0.0053

—-0.0115
©--0.0179

=

B.997

SR e e A SRR

14,206

! | .
S , e
gl 8 [y i
&3 5 & 7 Jm' i3
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-3.218
-3.421

OH

SiMe,
Sb
Current Qaca Yarametars
NANE W) 3-254
£XPND H
PROCND )

F2 - senuisition Perameters

Date_ 20030405
Time 16.39
INSTRUM spect
PROBHO 5 mm BBO 3B~ 1M
PULPACG 2030

™ 32768
SCLVENT €003

N5 ia

05 2

SHH 6005 .615 Hy
FIORES 0.183393 Hz
A0 2.7234309 sec
RG 512

aW 83.200 usac
DE 6.00 usec
TE 300.0 K

o1 0.03000000 sec

@22= CHANNEL /] =s=ssaa=
H
7.70 usec
-4.00 a8
SFO 500, 1320005 MMz

F2 - Pracessing psrametars
SI 32768

SF 500. 1300000 MAz
HOW EM

353
;)
6B
Pe

Ft - Processing pacamgters

57 1024
MC2 oF
SF S00. 1300000 Mz
HOW 03tHE
598 o
L8 0.30 Hz
8 0

10 NMR plot pacameters
Cx

20.00 cm
c €.00 cm
e 8.000 nom
Fi 4001.04 Hz
Far ~0.506 ppm
F2 -230.07 Hz
BPNCM 0.94230C opm/em
HIEM P12 38825 jps
H i b :
RRLRVST RO I RTRY < HRENTRVE!

Current Data Parameters

NAME w)2-232
ExPND 2
PROCND 1

F2 - acquisition Parametmrs

Date_ 20020319
Trmg 19.23
INSTHUM spect
PROBHD 5 ma RAC BB~ IH
PULPRDG 200930

0 £9536
SOLVENY [2sn K}

NS 108

0s 4

SHH 31446541 H2
"FIDRES 0.479836 Hr
A0 1.0420883 sec
RG 2500, 3

0w 15.900 usec
OE 6.0 usec
T 300.0 K
0 010002000 sec
911 4.03000009 sec
a1z 0.00002009 sEC

caz=z CHANMEL 1] =ssmecss

NUCY 13C

Py B.50 usec
Ly 5.00 aB

5F01 1257719472 MHz

Smmasass CHANNEL {2 assxmaas

CROPAG2 waltzth
N2 1L
FCPOZ 99.0C usec
PL2 ~4.00 g8
g 19.00 dB
PL13 30.00 oE
sF02 5001325030 Mhz

F2 - Processing perameters

s1 63336
B 125 7578008 HHz
WOH ]
558 [
LB 100 Mz
o8 : L}
PC 1.0

10 NMF plot parameters

oX 20.C0 ¢tm

oy 0.00 ¢m
F1p 180.000 ppm
Fi 2263641 k7
fan =12.339 ppm
F2 -1378.81 Hy
BPHCH 9.62696 nom/cm
HICM 1210 636BY mz/em
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Curreny Bata Paramclars

wj2-2a7
EXPND 1
DU QWD = I0M =R D SRENDZ PRACHD 3
U0 o — 0 < m 0 ey DU U e e O
E M 0om Ty~ oo nn s m o coood s
ammmmeAamm@ammmam o F2 - AcQuisition Parameters
B A T T eeoaE bate_ 20020314
Time 17,318
‘ / /i)/;_J/J \ \ INSTRUR spect
Z == SA0BHD 5 aw BEQ G810
r-—-"‘"’ PLLPAOG 1920
1 32768
souves cocis
Hs i
0s
Sm
F1DAES
AT
A6
% 83.200 usec
HE 6.00 ssec
TE n0.d «
01 0.03000000 sec
coszzase CHANMEL () ames
NUCt 1H
(3] 7 user
Py -
’ 01 500. 1320008 w2
F1 - Acouisitaion narameters
H00
o
S0
FIDRES 231475060 Hz
SH 12,06 pom
F2 - Processing parzneters
St 32768
a3 500 130€0C0 MH2
WOW EM
1 , | ss8 o
L8 0.3 e
8 o
L 1.00
f / f
i F1 - Processing paramerers
[ / 51 tnaa
A/ ¥ DRV N S
5F 500.13003Q0 HHz
e L — wOW OSINE
558 o
| )] 8 0.9 e
| I J & ;
me ~ ~ | m o
ER R o winls ] 10 MR plot parameters
® of |z 58 Q S w|o|a & o 20.00 cn
4 =8 = a < === cor 0.00 cn
z ol ! - v [eu =g - Fip 8.000 ppm
= F1 400).04 H2
20 -0 500 pRm
Ty f2 -250.07 W2
’—vaxvuwl|...w...‘.vr.,xvx‘l‘.u|r.yw|v|v|\r,<.‘<.yx.v.éu.]. ; T T P o <2500 pmnsen
pom 7 ] o} 4 3 HIeK 212.53885 Rz/cm
Current Data Paramelors
NakE =227
- — . EPN 2
naEoSREIEE e Ers8my N pross ;
& faN@euE e ~5 IR S oM TTmaAa~a -n F2 - dcamsslion Parangcers
; ) T g . 1o Paranecer,
a 220883800 REertsnyy Brggsg it e et
IR AL BT 12¢ o
|\ ‘ i . ] | INS TR 106ct
R /’ PROBK 5 mm BAO 88- 1w
\ » / / fuLpRCs 290930
i I © B350
STLVENT ceens
v 2
e %
St N4B.5ap
FTORES & 479836 K;
A0 1.042083% sec
A6 243
O - 19.960 usec
« 500 usa
L3 e ok
a 0.10000000 5a;
an 2.03000000 sec
LiF] £.00002000 sec
Al 5.00 0B
£l 1357719472 Wy
CHANMEL 12 srubanan
ezt
"
43.00 usac
2w ca
19.00 o8
3000
SFO2 500 1135000 Hiy
Fi = AcguitrLion peromoiers
oD H
w 238
' SFDY SO0 1339w
! FIORES 23 475080 1y
] 12 016 opn
1 B5536
SF 125 7578008 kg
L) (1]
558 o
63 I
ee I
FI+ Processing nerasrers
s 1o2a
. wcz w
E2 3001300000 Ay
WOW na
SEB a
La 0.30 Kz
] u
\ W Ll
y R " ) . PV 1D HMA plac paramsters
d oy Y G : - o 0 e
@ 000 co
fip 180 000 anm
— £ 2263 <o wr
T v—r%y—v—r—r—,—-.—,-—,hw—w—,*,—-.—-ﬁ“_[«ﬁ_ﬁfﬁ—.’_,;ﬁ_ [N
ppm 160 140 120 100 80 60 40 20 0 e
e 952696 opm/ca
MK 1210 55522 wp/en
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S
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14861
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1. 4680
1.4640
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N

122

0.

=1

1079

BnO

-0.0062
-0.6084
~0.0149
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SiMe,

Dt

Current Datas Parameters

YAME
EXPND
PROCND

wy3-268
1
1

F2 = Acquisition %arameters

Datz_
Time
INSTRUM
PROBHD
PULPANG
0

S0LVENT
NG

s

GM
FIORES
A0

RG

o

U3

TE

oy

NUCY
24

ALY
SF 0y

20030418
19,06
spect

3 ma BBO BB-1H
2930
37768
[Eroyk]
15
2
6009,615 Mz
0. 163399 H2
2,7264209 sec
101.6
83.200 usac
B.00 usec
300.8 K
0.03000900 sec

CHANNEL |1

™
7.70 usex
-4.00 dB
500. 1320005 MHz

F2 = Processing pirameters

51
SF
WOW
558
18
68
PC

32768
520.13C0000 HHz
EM
a
0.30 Hz
0
1.00

Fi - Pracessing parameters

5t
Hc2

LB
o8

1024
oF
500, 1300000 MHz

10 NMA plot parameters
X

cy
F1P
£y
Fap
Fa
FPMCN
HZCM

20.00 cm
0.00 cm
8.000 ppm
400104 Hz
0,500 pom
-2530.07 Hi

OH

0.42500 ppnscn
212.58825 Hz/em

Current Data Parangters

NAHE
EXPNQ
BAOCND

w]13-263
H

FE = acquisitfon Peraneters

Date_
Time
INGTAuM
PROBHD
PULPAOE
]

SOLYENT
NS

msweuins CHANMEL 1} =

20033418
9.
saect

3 mm 630 BB-1H

290936
88336
o2

k=l
a

3i446. 51 1z

0.479836 4
1.0420883 sec

2048

15,300 usec
6.00 usec

300.0 k
0.10000000 sec
0.03000030 sec
4.00002090 sec

uCy 130

Pl 630 vser
PLL 5.00 af
N 125 7719272 MHp
vemesee CRANNEL 12 »cenmuaw
CPORREZ ¥ ItzIB

M2 "
PCRO2 45,00 usec
Az -4.0 03
R 19.00 af
P13 30,00 a8
SFOR 500 1325000 MKz
£2 - Processing parameters
st 65555

5F 1297578003 sz
non 4

558 0

o 1,90 H
8 ]

[ 1.0

Fi - frocessing parameters
st

1024

HE2 o

SF 500 1300006 MHr
¥on - ng

556 ]

18 0.30 Hz
[ o

10 AR 0laL parsmeiars

cx 20 a0 cn
23 a e
Fi8 20006 pon
£ 25154.56 11r
Fap -16.000 apn
£z -1257,98 1
BoMCH 56,5000 pomsen
HaCH 1320 45591 Hz/cn
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Current Datz Parameters
NANE

wi4-137
EXPNO 1
PROCNO 1
F2 - hequisition Parameters
Jate_ 20040408
Time 14,01
INSTRUM drxd 0
PROBHD 5 mm Multinuel
PULERCG 2g30
™ 32768
SOLVENT Coell
NS 16
Ds 2
SWH 4789.272 Hz
FIDRES 0.146157 Nz
AQ 3.4210251 sec
RG 90,2
] 104.4CC usec
DE 3.5C usec
T8 iB09.2 K
l 1.00000200 sec
KCREST 0.00000200 sec
KCWRE 0.01500300 sec

== CHANNEL f1

el M
Bl 7.70 usec
BL1 -6.60 ¢B
SFOL 400.1320007 ¥Ez
F2 - Processing parameters
81 16384
SF 400.1300000 HHz
WOH o
SSE 0
18 0.30 Kz
63 [i]
x 1.00
1D NMR pilot paramatars
o 20.00 em
cyY 0.00 em
F1P 8.800 ppm
P 3201.04 Bz
F2p -0.50C ppm
72 -200.07 Hz
PRACH 0.42500 ppm/cm
HECH 170.05525 Hz/cm

Current Data Parameters
HRME

wid-197
EXPND 2
EROCNO 1
F2 - Acquisition Parameters
Date_ 20040408
Time 14.404
TNSTRUM drxdGo
PROBAD 5 om Multinucl
BULFROG 2gpa10
™ 65536
SOLVENT ol
Hs 180
bs i
SwH 21149, 148 B2
FIDRES 0.353113 Hz
L) 1.4156276 sec
RG 32768
o™ 21.600 usec
OE 5.90 usec
TE 1809,2 g
Jul 0.15000001 sec
dil 0.03000000 sec
DELTA 0.85000000 sec
MCREST 0.0000000¢ sec
HOWRK 0.01500000 gec
CHANNEL f1
e
12.30 usec
2.00

100. 5232913 Miz

CPDPRGZ waktzlh

2 1H
ECRL2 100.0 usec
FL2 0.00 4p
PL12 18.00 a8
20k) 18.00 dB
SFO2 400.1316005 Mz

FZ - Processing parametars
13

S 5336

87 100. 6127290 Moz
WIN a1

558 [}

LB 1.00 He
GB Q

Iy 1.40

1D NMR plat parameters

X 20,00 cm
[n3 0.00 em
ap 200.000 ppm
F1 20122.55 Hz
£2p -10.000 pom
F2 -1006.13 Hz
PRMCK 10.50000 ppn/en
H2CH 105643372 Ha/cm



SiMeg
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Current Data Parameters
NAME uj5~ 148
-— [1a] ! =1} l\mmma)-—‘mommmmvmmommmmmmomr\wvmvm
feggoass m“’3R’*ng%wmgwggsggtmmmmg%gmmggwg o :
FRL2O800 s e
EEr‘egggggg%%ﬁm%r«wgvmmmmmmvvvvvmmmmmu::\mmmmmmccooooo PROCND 1
g ANNNOG e mma e e A A L S - ranSasag
mmmm mmmmmmm FJC\J“"-F“—‘?(“—*\"“‘DOODOOD
nr\r\r\mmmuﬂmmmmmmwvvv e F2 - Acquisition Parameters
‘
S / J ‘ L L] ‘ ‘7”’,4J Date_ 20050322
/ \(/ z Tine 18.30
‘ IHSTRUM spact

PROBHI 5 mm GNP 1H/1§

PULPHOG 2030

o 32768
SCLVENT coc13

NS 16

[1E:3 2

Sy 4789.272 Hz
FIDRES 0.146157 Hz
AG 3.4210291 sec
RG 181.3

D 104.400 usec
0E 6.00 usec
TE 2951 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

= CHANNEL f1

1H
7.0% ysec
-3.00 d8
SFO1 40C. 1320007 MHz

F2 - Processing paraneters
S1

32768
SF 400. 1300000 MHz
WOW EM
555 0
L8 0.30 Hz
68 o
pC 1.00

10 NMR plat parameters

[%4 20.00 cm
cy 0.00 tn
Fip B.0DO ppm
Fi 3201.04 Hz
2P -0.500 ppm
F2 =200.37 Hz
PPMCH 0.42500 ppm/cm
HZCh 17008525 Hz /cm

Current (i3ta Peramsters

. . NAME i6-148
= - w o I Do wmw o 0w o EXPND 2
2 & a8 T #3ICES 3 8 g8 & e :
a b mRaR i MR Y . 8sa o F2 - acquisition Paranetars
- T e - Date_ 20050322
f f ‘ ! Ting 18.34
i INSTHM spact
' B PROBHD 5 mm GNP 11/15
FULPROB 2gpg30
0 65535
SOLVENT coels
NS 263
s 4
ShH 23950 814 Hz
F1oREs 0364918 Hz
a0 1.3664755 sec
AG ‘2048
W 20880 usec
e 5.00 usee
TE 296.2 K
01 0.15000001 $ec
o1t 0.03000000 sat
DELTA 0.05000000 sec
HCREST 0.00000000 sec
HOHRK 0.01500000 sec

= CHANNEL f1 ==ze===a

Mz 130
Py 7.20 usec
L1 ~2.00 9B
SFos 100.6228298 Miz
==t CHANNEL f2 xse=ases
thopRG2 waltz1s
nuce 1H
FCPO2 640 usec
ALz -3.00 08
P12 15.96 ¢8
PLI3 120.00 08
SF02 +00. 1316005 Mz
2 - Processing peramecers
51 32766
SF 1006127630 M1z
WO EM
58 [
W 1.00 1z
G8 a
pC 1.40

m K4R plot parameters

20.00 em
EV a.00 ¢n
Fip 200.0C0 com
F1 20122 85 kg
F2P -10.000 ppr
2 -1006.33 Hz
PPMCH 1050000 pom/em
HICM 1056 43403 Hz/ca




Current Oata Parameters
HE

%)2-153
- c £XPND 1
SARINAEB ﬁ‘ér"@g3,5’“r'ﬁrl‘ﬁ2&'3%3'%85‘1‘lr’ﬁ%Z’;EEE%‘%SR;%EEE%@%%QF‘@Q@@@ PROCND |
E98TASEE ﬂ%%%r‘r%%%3%Emﬁf’u?’u%RRﬁ%ﬁ%ﬂ%’ﬁiﬂu‘?Q%’ﬁ“m‘_mmngm_ujajcjcjazqoo F2 - acansition Pacanaters
NP mmnxnu—:mmu‘xmmmmmmmmmmmmmm«-—-—««ﬁﬁﬂﬂﬂ“oooco??? Date_ 200112:3
. L . Tine 1644
> p e PADBHD 5 mm TXI 1H-13
\ \ ! i PULEROG 2930
i} 32768
SOLYENT =3t
NS i5
o5 2
SHH BOOS.615 Hz
FIORES 0183398 Hz
a0 2 7264709 sgc
A6 203.2
o 23,300 usec
DE 6.00 usee
TE 300.0 K
L) .03000000 Sec
mmsmwens CHANNEL 1] manmesun
N U]
1 7.70 usec
PLY -4.00 28
SFO1 500. 1320008 W2
F1 - Atquisition parameters
NOO 2
™ 256
SFO3 500 1325 MHz
FIORES 23,475060 Hz
5K 12,016 pow
F2 - Processing parameters
s1 32758
E 300, 2300000 Mz
wOM £l
558 1
8 0.30 Kz
) a
pe 1,60
/ Fi - Processing garameters
st 1024
t He2 oF
. sF 508, 1300000 HHz
wOW O5INE
558 o
P | L8 0.3 Hz
\ ’ [:] ]
‘s = ] 2 ‘E rg S:r S:? é 1D MR plat parametesg
i 2
|3 8 o E i« S| o =1 E: ‘g:g: E::
= - |- - - [RalE=113Y ™ © Fip 8.000 ppa
£1 4301.04 Hx
Fap -0,500 pem
|y,u..\.‘.\|‘..‘y|\.HH||¢.Hrm.\‘.‘.\.,,Hl..\.-.u.‘\.‘.(H,...\-.‘..}.rﬁf :g’m ;zigég;:;m/m
pam 7 5 3 4 3 2 1 0 HzcH 21256525 k2 /cn
Current bata Parameters
NAME wil-24,c
— o ~1 o e w e W@ = EXEFNO 2
o B ] o3 - o @ o n
g we = = A = FRoGK '
& w0 [ae] o= e~ o~ o o9 © o3 N
] s o~ e~ [Yal ~on o e ot F2 - Acquisition Parameters
Date_ 20030506
Time 15.08
INSTROM drxd 00
PROAHD 5 ym Multinuel
PULPROG 2qpe3n
™ §8536
SOLVENT €ne13
NS 120
Ds 2
SWH 23148148 He
FIDRES 0.351313 He
A 1.4156276 sec
RG 32768
o 21.600 wsec
DE 4.50 usec
TE 300.0 K
ol 0.00000000 sec
dai 0,03000000 sec
arz 0.00002000 zec
CRANNEL f1
ac
12.30 usec
2.00 4n
100.6232931 MH:
= CHANNEL £2
CPDPRGZ waltzlh
Nuc2 10
BCEDZ 100.90 usec
P12 0.00 dn
BL12 18.00 da
PLll 18.00 dp
SFD2 400.1316005 Mz
F2 - Erocessing parameters
51 32758
5F 100.6127290 HHz
WO M
498 i
o] 1.00 He
GB 0
PC 1.40
1b M2 plot paraneters
[0 20.00 em
cY 0.00 cm
F1p 200.000 ppm
Fl 20122,55 Hz2
F2p -10.000 ppn
e e e e e LA S W B e s e L S e e e s e ;gnm ;éuggdééh/
- - . pom/em
e 179 150 125 100 75 50 25 0 by Los e



SiMe,

BnO/\ANNa

2
Current Data Paramatars
NAME wj2-230
—4mr—mmvﬂmmu\cr\mmWquﬂcﬁthmmﬁrccmcm EXENO l
£HSZRERES Egéigggggﬁﬁ‘;Qﬁmﬁ22332£22223§ﬁ2ﬂ222Sﬂg‘%; et :
EmMo oo mad f‘”"”‘”““”"”‘“‘“"".“’?‘“.“'1“7"2“”."’3"‘3“3“‘3"7’3"‘3”3‘*!"?“3@“??‘?“.“’.“%“29 ? >
B e e o o e e m'.n'm‘u;m'm'tatawﬂmm,mmqmmmmmmmmmmNmﬁaﬁﬂﬂﬁﬂccoc‘; 22 - resition Farmmetece
J | ///_J / Date_ 20020218
//J \ /}//;J/J Time 11.08
e INSTRUM drxd0p
! PROBHD 5 mm Hultiny
PULPROG 293¢
-0 32768
SOLVENT s WX
us 16
DS 2
SHH 4785.272 ¥z
FIDRES 0.146257 He
A0 3.421229 sec
BG B4 '
oy 104.400 usec
DE 4.50 useg
TE 300.0 K
ol 1.00C00000 sec
= CHAMNEL f1
i
7.70 usec
-6.09 ¢B
400.1320007 wHz
F2 - Processing parameters
51 16384
SF 400.1300000 Mz
WD B
588 0
LB 0.30 Hz
6 0
BC 1.0¢
1D MMR plot parameter:
' Jb X 20.00 cw
x J L FLP 8.200 ppn
Fl 3201.M 1z
i { K FP -0.590 ppm
’ / / ¥2 -200.07 Hz
42500 ppm/ca
- o =3 = ~ izl iy laa} < AN b il BENCH 0.4 D
23, E E § § 22R 2 ’g‘g 5|S e ibAu] 170.C5525 Hz/an
z i~ o | o I B P B O | EN
D S ) L e o e
i 7 6 5 4 3 2 1
X Cuzrent Data Parameters
SR BAJ ™o D@ e NAME wj2-200
5 SERH9SES ISRCRpr g = S83 SRS Exewo )
5] OV 05 o5 0o e g IR ? T [ FROCHD 1
L ag Bat B B B R L e ) ey 3@ an o4 e
R e Bt SR i B B S Mmoo [ F2 - Acquisition Parameters
\w \}// J i Date_ 20020218
Tine 11,12
f \ // INSTRUM drzdo)
PROBHD S mm Multing
PULPRCG 2gpg30
™ 65336
SOLVENT ool
s 155
0§ 2
SWy 23148148 ¥4z
FIDRES 0.351213 Hz
AQ 14156276 sec
RG 1024
oW 21.500 usec
0k 4,50 usec
TE 300.0 K
ol 0.05000000 sac
dl 0.03000000 sec
iz 0.00002000 sec

oL1 2.00 ¢g
SF0) 100.6232933 e
CHANNEL £2
waltzlg
1K
104,00 usec
0.00 da
18.00 43
18.00 4B
5FO2 400, 1316005 2
F2 - Processing parametars
81 2768
SF 200.6127290 MHg
WL M
558 0.
2} 1.8}z
GB 2
PC 1.40
’ ’ . 10 R pior parameters
J } cx 20.00 cn
? F1p 180.460 ppm
F1 18110.2% Hz
S F‘;P ~10.036 ppm
- Fl ~1009.71 Hz
oon 160 140 120 1 PEHCY 3.50279 ppn/cm
HZ.CH 956.00128 Hz/cm

- 3169



SiMe,

Bno
|
E1
Current Dats Parameters
NAME wji-278
— EXPNO 1
L2 e LR g 8rgEy YR NTAUE O T @ T~
Zragenags BB EE oI R RO RO SRR AREYY2EIREAT O :
gy - < X =~ 0w -
ERARNARRE BEARINL RIS REREINRAERE oY E0TiEE2s p
. - 1 N e e m O G F2 - Acguisition Parametgrs
Tl e e e MUV VPN TAMEMAN O MmN A A oy J T T Date. 20030427
LA L LN S WA | Time 16.38
\ S TR INSTAUM spect
!/ i \L\\ﬂ PROBHD 5 mm 860 85- 1H
PLLPROG 7930
0 32768
: SOLVENT £oc:3
NS 16
a5 2
SH 6009.815 Kz
FIORES 0.183309 W
AQ 2.7264309 sac
RG 181
on B3.200 usec
of 6.00 usee
TE 300.0 K
Dt 0.03600000 sec
L) -4.00 o8
SFO1 500. 5320005 Mz
F2 - Processing pargmetecs
51 32768
sF 500.1300000 MH:
. / HOW M
558 [
' LB 0.30 #2
. [ [ 0
f [ eC 1.00
F1 - Processing parametars
[ ‘ sl 1024
. Me2 oF
J - / ! SF 5C0. 1306000 MHz
/ Ni"U WOW asive
JrL L. J N\-_J R SSB o
K} 0.30 Hz
& o
) ) t
/ k / \ ~ @ 1D NMA plot paremetars
—lo
~  f(ofo|u) o ol n 3lla b = 9|5 = cx 20,00 cn
= ~lelslo =S = ~|la@ wnim O~ - cr 0,06 cm
S o< i@ ollo =iw o |@|;
o mlcs|ai|m G|or < I N o Fip 8.000 ppm
B oivlolo —lo ru 1“‘ - e F1 A001.04 Hz
Fap -0.500 ppa
; - Fa -250.07 Hz
— L B L A R BB e e e O S S Y e, 02300 pemsen
I e B t T T T 1 0 .
apm 7 & 5 4 3 2 ey 212.25535 Wz /cm
Current Dgta Piramerers
HAME -
TS O 0o W e m 3 w)3-278
5 IVESTERSsD tpeaa e gromo o Bmo :
= @D T - -—aBey N oo @m g &n PROCND 1
g tn‘lm‘v'mu:;r\':\'ﬂh'm Uyl NS T om u
™~ 1) Vo .
EQQEE‘:‘_‘S‘JE‘_‘EQ R ne b rﬂ%%?{.’ﬂ ™ F2 - Acquisition Parametors
' Datz_ 20030427
K / | Time 16,47
TS 1R soect
} ( \ PAIBHD 5 om BAQ 88-gu
PLLPROG 90930
o 65336
SULVENT ot
s 25
as N
SHH 31445 541 hp
Frorgg 0.479636 Hy
a0 1 0420863 seq
R 2048
o 15.400 usee
og 5.00 asec
i 00,3 K
0 0.10006900 ser
an 0.03000000 sec
114 0.00002000 sec
STTEeman CHANHEL f] w4mmwe
gy 13c
P 6.50 usec
oLy 5.00 4g
S 125. 7719472 My
= LHANKEL 12 v4zmvrno
CPDAnGa waltz16
aucz H
Perpz 4500 ysec
A -4.00 a3
FLiz 19.00 op
PLI2 30.00 48
sfoz 509 1325000 Mz

F2 - Processing parameiers
§

63536
s 125. 7578008 by
Y &
558 [
8 1.00 nr ;
e} ]
PC I ay

F) - Pracessing paratetons

L1 1024
M2 oF
Ed 500 1300000 Mz
"k “ o
558 )
L8 0.30 m
68 0

LKA Digt Darsmetens
ox

20.00 ¢m
=3 000 cm
£ip 200 000 pm
sl 25151 56 1y

_m_‘ :fp -10.000 pan
2 1257 58 Hr
75 50 25 0 PPUCH 10.50000 spm/cm
HZEH 1320 45891 Wzjom

: - SI-70



Slf\/le3
TBOPSO
E2 Ny
Current Data Parameters
NAME wj4-202
3
SELSHIER2S SS?SSﬁgﬁcﬁ&*?&ﬁ‘?\u£3£$§§§§§§§§§E§E§§§§§§§§Q: gigggo i
EESERTISSER BRI L E EEEEEEE R R R el
=R m'm'w;m'm'm'm’wmmmmmwﬁMmmﬁmmmm\mﬁﬁ.«_«_‘ﬁ_D???? ¥ - hemuisition faraneters
j | i { Date_ 20040412
P S\ e 2 o g ([ B
INSTRUY drxd00
PROBHD 5 mm Multinvel
PULPROG 2g30
bual 32768
SQLVENT cociy
NS 16
D$ 2
SWH 478%.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 101.6
oW 104.400 usec
/ OE 5.50 usec
z 1809.2 |
Jul 1.0000093) sec
MCREST $.0000080) sec
,HCWRR 0.01500000 sec
= CHANNEL f1
NUCl 4
28 7. 70 usec
2l -6.0
SFCL 400, 1320007 MHZ

F2 - Processing parameters

3¢ 16384

o 5F 400.130000¢ 1z
WO B
« 858 0

] { LB .30 1z
GB 4
i 1.00
— L\a A i lD NMR plob parameters

20.60 cm
| | \ ' cy 0.00 em
K / F1p 8.000 ppm
. e ho loo A el e~ | o co g Fl 3201.04 Hz
Rl = e ‘zx] ] = 2 F2p 20,500 ppn
B e =2 S s rx: = | > F2 -200,07 Kz
2 <] hs ot =l ] i eS| e b PPHCH 0.42500 ppm/em
' HECH 170,05525 Bz/cn
R e e e e B T . T LI e i o v
ppm 7 s 5 ¢ e 2 ! ’
Current Data Parameters
NRME wit-202
O D e o0 @ = e o © ExPNO 2
SHERSE 23y B3 TRRAT S oD !
= AV o
g R PR N > M ?
o saeTano SR oy s Pl i F2 - Acquisibion Parameters
[0 JRE AN B R Data_ 046412
| ) f Tine 13.08
INSTROM drxd 00
) PROBHD  § mm Multinuel
BULFROG 2gpg3t
) 65536
SOLVENT cocl3
NS 49
b 1
s 21148.148 iz
FIDRES 0,353213 1z
a0 1.4156276 sec
6 12768
™ 21.500 usec
DE 5.50 usec
e 1809.2 &
o) 0.15000001 sec
e 0.03000000 ser
DELTA 0.05000000 sec
MCREST 0.00008000 sec
ECRRX 0.01500000 sec
= CHANNEL f1
weet e
Bl 12.30 usec
Bl 2.00 dB
s701 100.6232931 HHz
=== CHANNEL f2 ===
CPOPRG2 waltzl§
w2 ]
BCPO? 100.00 user
BL2 0.00 dB
PL12 18.00 d8
BLLI 10,00 d8
ko2 400. 1316005 Mz
FE - Processing pammetars
sp 100. amzso e
WD
588 IJ
LB 1.00 Rz
ca ]
&K 1.40
m HMR plat paramerers
20.00 cm
cy 0.80 cm
Fip 200,000 ppm
Fl 2012255 He
F2P ~10.000 ppm
_ . 72 -1006.13 Hz
r N s S ZRUCH 10.50000 pom/cm
pp 1 15 HacH 1056.43372 Ha/cm




Current Data Paramzters

NAME W 3-107
900 — coowco-mua EXPND 1
O Bl = I Te e, B =B SV I TS B VISR N e BT BT, BESUY- B
BERIEAEE oA RN NIB 00 BEY ey RIpREgsREEFRESTRE o !
s a - 5 a = ~ 3 &
:gggg:‘gg%%zﬁhSmggnmmwwcmmmhgmagxmmg}_;ngggr‘émm%;rgr\
R e i T B A L e B AR S R A R S R o B S T F2 - Acuisition Paraeters
W R N A N B0 00O NN AN 0T T T T T T T T T MM n A e oo

:
f
L

ppm
——-9.60698

Date_ 20030193
// / Time 13.24
INSTARUM sABCt

PROAHD 5 mn 880 BB- {H

PULPROG 7330

T 32768

SOLVENT £ocia

NS 16

bs 2

SHH 6009.615 Hz

FIDAES 0.183339 Hy

A0 2.7264309 ser

A6 32

on 83,200 usec

DE .00 usec

TE 300.0 K

(<3} 0.03000600 sec

f ssesmss CHANMEL 1

NUCH M

2y 7.70 usec

L =4.00 oB
SFO01 500. 1320005 MHz

F2 - Pracessing piraneters

s 32768
S 500. 1300000 MH2
WK EM
f 558 o
{ 8 0.30 Az
l 8 a
| PC 1.00
Fi - Pracessing parameters
| st 1024
: i nee oF
s 500, 1300600 MHz
N | IV WOn 0SINE
‘\ JU | 3 \_J as8 0
] B 0.30
58 b
‘ N NIV ITY T
i /// 4 ' / , \ . un/o Al fe ) 10 NNA plot parameters
5 im maz(elolelglz(zlaz(el Tl (M (2= (3 3 o 20.00 en
z (D v\[mmmmoomemmVM‘m ol ogl\gg 3 oy 0.00 cm
o |3 elela oleln|d —jeia|~laal |ola) r\l =] > e 10.000 ppn
= lalal<lal=lslalal<lalal 2 “lol=lail [= ™ :
B sl=lelsl=lsl=lsinlai-lol -} slal @l £ 500130 Hz
£ap -0.500 ppn
T F2 ~250.07
A e B o e e o S S S B A MR mmmmmn 6 . 0.58500 mpaven
ppm 8 6 4 2 naew 262.56824 Hz/em
Current Data Parsnecers
fane PREN
EXPND 2
G R NN S 2O 0 T N T N W m O Om e DM@ - e Ny
cnu:r\r:um-mv-vmmmmvcmu:co—r\;mmmmrr:jug-—mr-\«mgmgg;mgfwf@gﬁ-%ggg AROCHO 1
= Ommmmmmvmomtﬂol\mmcﬂmmmMﬁr\lﬂmcmvmu’!ml\-W—vﬂ:ﬂwmmmmmmu‘r
2 LDL")H')."‘V-——Lﬂ\nmcmmmmmmmtﬂmmommmmhh—Loﬁ——'cgmv.r";rﬂ.mooa';u'ihov'ﬁrﬁm F2 - henuisition Farane;ers
LDLDmu“.vvmmmmmmmmmﬁmmmmm-««v—-—-r\-!\r\mmmvvvvmmmmf‘ummﬁ—'ﬁv— fate 20030145
P A A L L R U B il s -
| s Ting 12.30
\ ), J \ S § ) / InSiaun spect
/ ’ FROBHD & nm BAO G&-iH
= f PULPROG 290930
n 56836
saLvEN 03
us 262
s 4
SwH 31446 541 Hg
F10RES 0479875
Al 1.0430863 sec
RG 145855, 5
o 15,500 vsec
3 6.00 sxec
" 300.0 &
o 0.10000000 sec
ary d 43600009 sec
o)? 0.00002000 jec
haceres CHANGEL 1 mesonan
Nty 130
[ 6.30 aset
Pt 5.90 ug
0 125.7718472 iz
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Current Data Parameters

wj3-286
EXPNO 1
PROCNG 1
F2 - Actuisition Parameters
Date_ 20030505
Time 13.56
INSTRUM drxd 00
PROBHD 5 mm Moltinugl
PILFROG 2630
™ 32768
S0LVENT Cnell
N5 16
s H
3w 4789.272 Bz
FIDRES 0.146157 Hz
A0 3.421029  sec
RG 64
il 104.400 usec
DE 4.50 usec
TE 300.0 &
Dl 1.00000000 sec

Wt

Pl

PLl -6.00 dn
SFOL 400.1320007 WAz
F2 - Processing parameters

5T 16384

SF 400,1300000 MHz
WIW B

588 0

LB 0.30 Hz

GB ]

2o 1.00

1D NMR plot parameters

[ 20.00 e
cY 0.00 cm
F1P £.000 ppm
F1 32¢1.04 Hz
FIpP =(.500 ppm
F2 ~200,07 Hz
FPMCHM 0.42500 ppm/cn
HEZCH 170.05525 Hz/cm

Curtent Data Parameters
HAME

wj3-288
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72 - Acquisition Parameters
Daks_ 20030508
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T 300K
Bl 1.05000000 sac
dll 0.03004000 sac
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CHANNEL £1

13¢

CPDPRE2

Mic2

PCPD2 100.40 us=c
BLZ 0.00 B
BL12 18.00 d8
PLL3 18.00 d8
5F02 400, 1315005 MHz
F2 - Processing parameters
e 32768

SF 1606127290 M2
WOH .|

53B 0

LB 1.06.Hz
e 9

IS L.4n

1D MMR plot parameters

Cx 20.00 cn
4 0.00 cm
Fip 200,000 pgm
Pl 20122.55 He
e ~10.000 ppn
F2 ~1006.1) Hz
PRiCY 10.50000 ppn/em
HECH 1056.43372 Hz/em
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Current Data Parametars
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/ > Time 12.33
{ i INSTRIN drx400
FROBHD S mn #ultinucl
FULPROG 2330
™D 32758
SOLVENT CCls
NS 16
DS 2
SWH 4799.272 £z
FIDRES 0.146257 Hz
AD 3.4210292 sec
RG 101.6
o 104.400 usec
Dz 4.50 ugec
T2 00,0 X
ol 1.0000CC00 sec
CHANNEL
B 7.70 usec
?L] -6.00 dp
SFOL 400.1320007 MHz
FZ - Processing parameters
ST 16384
SF 400.1300000 Mz
WL EM
4 558 0
LB 0.30 Hz
« GR 0
PC 1.00
LD WMR plot parameters
=1 j 20,00 cm
- CY 0.00 o
F1p 8.000 mpn
F1 320L. 04 Hz
) ) F2p -0.500 ppm
- o (| fwloc (o \enr o o e~ e ]\ == #2 -200.07 Hz
g =S| D] S P ] e 2z BRUCH 0.43506 ppn/cn
g st et o= s | I~ == - wicH 170.05525 Hz/om
= TN ] = e -t [} NJ — == —
l_lllVi-wnll!rnly|v|lll||1ll|[lvvvv\|\ll\\lllxll\‘lvl-lvlln[llll|ll,|||!|¥\l|]l1'¥'
ppm 7 8 3 4 3 2 1 0
Current Data Parameters
NN wj31-200
= e oS8 HF 38 28 e EHER0 2
= o m o e R R e PROCNQ 1
= I oy Sl e el o e e = o
o o e N MM e e [ FZ - Aequisition Paramsters
Cate_ 20039122
Time 12.39
PRUBHD 5 mm Multinuci
POLPROG 2gpglt
T2 85516
SOLVENT cocll
NS 263
05 2
SWH 21148.148 Hz
FIDRZS 0.353213 Hz
AQ 1.4156276 sec
36 34,7
w 21.600 usec
DE 4,50 usec
TE 300.0 &
Dl 0.05000000 sec
183 0.03000000 sec
a1z 0.00002000 sec
= CHANMEL f1 ==
1
12.30 usec

2.00 dB
100.6232933 Mz

==7 CHANMNEL £2

CPDPRGZ waltzls

w2 11

PCPD2 100.00 usec

PLZ 0.0¢ 48

PL12 18.00 dB

PL13 18.00 d8

sFO2 100.1316005 Mz

F2 - Processing pazameters

5T 3276

SF 100, 6127?50 Mz

WD

858

LB l.ﬂﬂ‘Hz

GB Q

FC 1.40

1D tAR plot parameters

o 20.00 o»

cy 0.00 em

F1p 200.000 ppm

Fl 20122.55 g

Fap ~10.036 ppn
1—P—v—v—r-—;—~x——.—1—,_[‘,_r“_'"|ﬁ—r—‘r*—:—r——,—wﬁ-ﬁ_,_.7_,_ﬁ 2 -1008.74 Ha

PPHCM 10.50179 ppnjcm

ppm 175 150 125 100 75 50 25 0 HacH 105651401 Hzjem



Sile, o]

PMBO N
a1 0
Current Data Sarameters
_ NAME WiB=443, 16-21
nroEegIIoy %’ER:E%ﬁagﬁﬁﬁﬁiﬁﬁgﬁﬁgﬂﬁﬁ’iﬁ%‘Q%%EEZEEERE':8E EXPND M
EABRNEIEzEs 386’7’5%;Q’ﬂ%ﬂ:%ﬁr@i‘zﬂ’g@%%aﬂS&’%%E%%EE%RK}?\JSESS PAoCND !
NN NN NG 66 e m'm'vvvvv‘v'vv-ém’mmmmmmmrummr\,«ﬂ«ﬂﬂwwﬂﬂﬂ~ﬁ???? F2 - Acquisition Paremecers
\’ R L_& i \ ! [ N \ / ; Date_ 20050323
/ R \\\ \/ S Time 17.18
17 M ] \( ! INSTRUM spect
PROBHD 5 mm GNP 1H/1S
PULPROG 7430
T 32768
SOLVENT cocl3
NS 1€
05 2
SWH 4769272 Hz
FIDRES 0. 146157 Hz
A3 3.4210281 sec
RE 30.5
v 104.400 usec
DE 6.00 usec
TE 297.1 K
01 1.000000C0 sec
MCREST 0.06000000 sec
MCHRK 0.01500000 sec
w== CHANNEL f1 =
P1 7.05 usec
ALy -3.00 g8
SFO1 400 1320007 MHz
2 - Processing parameters
n ST 32768
SF 4001300000 MHz
WO EM
I ssg o
L8 ©.30 Hz
/ 5B 0
; e s / ‘ PC 1.00
L—lﬂi——d‘ A e 10 NMR plet parameters
tx 20.00 cm
k ) \ | ' )k | ‘ \," H[ J cY .00 cm
/ \ ( / K ) Fip B.0G00 ppm
- ~ - - =]yt g ™~ 0| foim)wfm o O tn|o)iwftulnyg it =1 3231 .04 Hx
g =] I =T by BIRIZ [y e S g e | EHREIE] B pud hoy Fap ~0.500 ppm
B ,m ‘NI r;] ‘D' OJV" all [ lm ﬁJﬁ - lm — Jr\l —flesfes (L\DJ @ F2 -200.07 kz
= ! PPMCM 0.42500 ppm/em
HZCM 170.05525 Hz/cm
WTWTWWWW"WWWWWW
ppm 6 5 4 3 2 1 0
NAHE #i5- 1621
@ w m oo < S UM N m T @ TO O w o o o EXPNO LS
o w0 O~ < D el DO S O; o [Ts] DD T T O ~ BROCND b
g - A5y ¢ REERZE 8 Fesgscac v.v F2 - senssition paranetors
- - e - Date_ 20950323
\ { | | \ [ | | Timg 17024
INSTRUM spect
\ / } Il J \ / ‘ PRUBHD 5 mm QNP 1H/15
PULPROG 2gpg0
™ 55536
SOLVENT cor3
s 382
s 4
SKH 23960 814 Hz
FIORES 9.3656:8 Hz
a0 1.3564756 sec
AB 2048
oW 20,850 usec
0 6.00 usen
TE 297.2 K
D1 0.15000001 sec
¢t €.03300000 sec
DELTA 0.05000000 s2¢
HCAEST 0.0J006000 sec
MTWAK 0.01500600 gec
TE=enes CHANNEL £{ ==cazsse
WLt
P 7.20 usec
PLY -2.00 g8
5701 1006226298 NH2

FEAw===T CHANNEL 2 anse==aus
CROPRGZ waltz16

NUCR H
PerO2 96.40 vsec
Az ~3.00 0B
pLi2 19.96 o3
AL 120.00 o8
SFo2 400, 1316005 WKz

F2 - Processing parameters

51 32768
S 100.6127690 Mz
oW &M
538 0
L8 1.00 Kz
58 0
24 1.40

10 N4R plat parameters
o

C 20.0¢ om

cy 0.00 ¢
Fip 200.¢00 pon
F1 £0122.55 W2

Fop ~10.200 opn

£ 100,13 He
PPYCM 10.50000 cpn/om
HZZM 1086. 43408 bz ca




pom

~ 7.2878

2.3856
2.0645
2.0615

2.6378
2.0346
2.0313

"
b
g
g
[N T e AU R AN R R A J e A e T T e e Tt
pom 7 5 i 0
i~ WM v oum DO o @D e O Q@O S o= m N orr~mo@—
— o WM Mo P BV = = NGIL D g Wi m ™~ MO 0Dy
8 =2} oo Mo 0 g ™D W - -y - MMM~ = Oom wno oo oTm
o Mgty M~ 0w woS v < T M mm A A N UG e
! ; ! (.
, NV — || f2
H v -\\-_
i AT ] ; f
’ !
o pehuiren " d aica i o L ?
. SR S R [ R e e B Ly o 1 roag
ipm 175 150 139 100 78 50 a5

HAME #14-35
EXPNO 1
PROCNQ 1

FE - Acouisitioe Harametzrs

Date_ 20030628
Time 16.56
INSTRUK spect
PROBHD 5 mm 880 E@-1H
PULPADG 2930

(s} 32ves
SOLYENT €ocly

NS 16

Ds 2

SWH 6003.615 kg
FIDRES ¢ 183398 1z
40 2.7262308 sec
RG 806

aw 83.230 vsec
Ce 6.00 usec
TE 300.0 %

o 0.03000000 sec
===s=szzs CHANNEL () »

HJCY :

P 7.70 usec
P -4.00 d8
SFOY 360 1320005 HHz

F2 - Processing parameters

g1 32768
SF 500. 1300000 MHz
HOW EM
558 a
LB 0.30 H2
) Q
ag 1.00

F1 - Procassing Darameiprs

51 1024

M2 oF

SF 300. 1330000 Mrz
HOW QSINE

558 0

LB 030 Kz
6B 0

10 NMR plot parameters

4 20.00 cm
cy 0.00 ¢m
Fip 8.000 ppn
Fi 4601,04 HE
Fap -0.500 ppm
Fa -250.07 Hz
PPHCM 3.42500 apmicn
HICM 212.53825 Mr/om

Current Dals Parameters

HAME wja-33
EXxPND B
PAOCND 1

F2 - acqursician Parameters
Date_ 20030678
Time 17,02
INSTRUM ELLINY
FRAOZHD 5 mm BRY AB- H
PULPROG 130030

0 65536
SCLVENT caen

8s 3a:

05 4
SwH 34446841 M2
FIDRES Q479836 Wz
AD | 0430882 saz
A6 2048

ow 15.900 usec
OF §.00 user
it 0.0 %
0 0.10000000 sec
an 0.03000000 ser
a12 0 00002000 sec

axaxeese CHANNEL (5 =e

HC 130
2l B.50 usec
Al 5.90 g8
SFOE 129 1718472 M
ovzazous CHALNEL (2 xewarmen
CPOPRGE walzIg
[ SH
PCRO2 95.00 usec
P2 -4.00 4B
PLIE 19.00 d§
LSE] 30 0p 1
sF02 500 1325007 aHy
FZ « Processing pacameiers
st 54536
sF 175 7578008 -2
o €M
558 [
La [
[ 4
[ 140
71 - Processing paramelars
51 1024
uea a
& 300 1300008 why
ow . g
548 a
-6 0.30 102
) [
13 8MB 0101 paramgioes
o 20 a0 cx
3% 000 cn
“1p 200 G0t por
25151 36 11y
-0 900w
-€2 B8 Hy
U0 02500 wgim.
[EERT




BnO BnO

24a 24h 24¢
Current Oats Parameters
NaME " 3-126
) 0 ;
by - oy MY ~MEOmomog e~ ~ 0o ao @ E%P
e R B VI AT B cmmommm“%Eggi“aﬁhﬁﬂ_Smgmm.\mcmhhmmovmﬁ*'g::ﬂ? RAOCND 1
AEE i8558 S8 TGRS AR E o B YE5 8 HRE T fonats Tnggtas
e Mma ~= = hy m™ & Ma = o mw = m o TEILE
SaEInSR288 SBWg[@jmmm&qmmnnqqyjmmmmanmmoooooowkﬂhQ e e F2 - AcquiSititn Paramelers
N mmmmmu—xevmmmmm-nmcymrumm.mcymmmmmmmnnm~~7 L//J Dste_ 20020920
: J A ) L Ll L /7 Time 11.00
™~ /Zf//’ \k\h\* INSTRUM spect
N PRODHD S m BBO BB-1H
1 PULFROG 2930
J =) 32788
SOLVENT o3
NS 15
] 2
S 5004615 mz
FIORES 0.183339 1z
Aa 27264309 sec
76 128
oW 83,200 usec
e 506 user
TE 300.0 K
o 403000000 sec
maza=z=x CHANNEL ¢
NUC Y H
£ 7.70 usec
Bt -1.00 8
; [ PO 500. 1320005 Wz
’ Fz - PI"DEi'55|ﬂq paramaters
! st 32768
B 500. 1300000 MHz
WOW EM
558 o
La 0.30 Hz
8 0
j 100
I
Fy - Processing parameters
! 51 1024
J ] /,J HC2 oF
sF 500. 1300000 HHz
| /1
/‘/ / ‘ / 4 ] a3INE
J L Lo o s59 B
- 8 0.30 W2
. Ga 0
|
@ 1) NMR plat parameters
o W) |~ [ |-
- | pEsTf=H=d B 2|3 212 [Es](3a3s]|ml6)5] 2|54 x 22.00 cn
= Fab=] T 3| B|A S b s e et s bR et ol cr 0.00 cn
hand -—
2 & almje|Sin M e T 1 I e It B e It = Fip 8,200 opr
& <] sloi—lolo e -l lolollallololajafal-latolo Fy 2001.04 b2
- Fop -0.500 ppm
DR Fa -250.0% 2
— :
N B e o B L A T e e o T 6 - o 2 samien
’ P & 5 4 3 2 ! HaeN 212.58525 He/em
Apw
Cyrrent Oata Parang Lers
NAHE N13-126
EXPHD 2
w0 m @ T ooy W I\C\Jm-—wmmcm - — -—
0 -vv-«€mn\mumm«mmﬁrﬂ%?a%ogﬂﬁ@ﬁ‘r@?mggﬁgﬁzifﬂ PROLNG i
a == mmommmmmv\hr\x\n\mwmmmmmmmﬂa{mvm'mm'—Jg"m'y\'" F2 .+ Acoussition Baranglens
G R R R R R R i e R e T tate. 0zeaz0
\ )] L \ ‘ . Tine .08
INSTRM specl
\\ //’ === \ \ // // PRDBHD & mn 8B4 B4
) | [ PULBRDE 9pg70
11} 64336
SOLVEN] cocla
NS a2
o0g 4
SWH 314465941 Mz
FIDRES 0.479338 Wz
A 1.0420A83 sec
AG 14595 &
ow 15 200 usec
73 5.00 vsec
TE 00,0 K
o 0. 10000000 spr
11 0.0200000¢ ser
012 0 00002000 seg
[ T
NUCY 150
ay 6 %0 usec
PLY E.0ft 0B
SFQy 128 7719472 e

Nemsenes CHARNEL 12 cunarrey

CPDPRGR RIS
[ 1]
Acenz 95 00 usec
ALz -3 00 98
Bz 19 00 q
BL1% 30 00 o8
SF02 500 1325000 Hhy

F2 - Processing uarannars
5i

sF 125 7$7eoan AHz
oK E

ss8

€] ' nD Hz
G [

PC 1 40

Fl - Pracessing paraneters
]

Il
g2 o
SF 500 1300000 HH7
HOK . o
84 ]
Le 030 1y
3 0
10 WHR alat parameters
X 20.00 =n
33 @ ao cn
F1p 200007 can
Fi 3515555 mr
#ap +# 500 apm
F2 -62 88 My
POMEM 10.02500 ppn/ca
] 1260 72192 Hz/em
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)
'
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o < hmm‘r‘aa o ol (oo o] e o e oyl o)
m —1 Al I ong el =g las] o[ EallaalBlal WO | [N L0 |2 v [0 (03 [
B o oo (eo (m jea | — i (L0 o3 fo | e = o o o= (o (o jan [m
g = | fea = [ = AR (@ e || (i | [ |55 | fr= |3 o |
K| o =il | i~ N N Y R 1T e BN G I e e =
i e A A e o L AL 2w e S IS S S
Ppm 7 [ 5 4 3 2 1 0
D e 0O Ly & I~ U = O N | N 00 AL e O
SaMoinina s S R EE R R e o e bR e Rl wha e AR B
& @ oy o O 80 B ov o B = e S SN S R e S O o O) O G B S WO WO o 1
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Current Data Parameters

WRME wid-53
EXPNO 1
PROCNO 1

F2 - Acquisition Parametsrs
Date_ 20030723
Time 14.29
INSTRUM drx400
PROBHD 5 om Multimucl
PULPRCG 2910

™ 32168
SOLVENT crell

NS 18

DS 2
SWH 4789,272 Hz
FICRES 0,146157 Hz
AQ 3.4210291 sec
RG 143.7

] 104.400 usac
DB 4.50 usec
T2 300.0 K
D1 1.00000000 ser

-6.00
4040.1320007

72 - Processing parameters

16384
5F 400.1300000 Hz
WDW B
588 0
] 0.30 He
GB 0
BC 1.00
1D MMR plot parameters
i 20.00 o
cy 0.00 ea
FIF 8.000 pm
Fl 3201.04 Hz
TIF -0.500 gpa
2 ~200.07 Hz
BEMCH 0.42500 tp/en
HZCH 170.05525 Hz/em

Current Data Paramaters
NAME

EXPNO 2
PROTHNO 1

F2 - Avquisition Parameters
Daka_ 20010729
Time 16.20
INSTRUM drxd 00
PROBHD 5 mm Multinuel
FUL3ROG zgpg B

T 65535
SOLVENT s ath)

s 105

ns 2
SWH 23140.143 He
FIDRES 0.3533213 He
AQ 1.4156275 sec
a6 12768

'} 21.600 uzez
DE 4,50 usex
TE 300.0 %
Dl 0,05000000 sec
dil 0.03000000 sec
diz ©.00002000 sec

Pl 12.30 usec
BLL 2.00 dB
SFO1 100.6232933 ¥Hz
CPRPRGY waltzlf
Nuc2 it}

2 17) 1080.00 usec
PL2 0.00 48
PL12 18.0¢ da
2113 18.06 dn
SFC2 4001316008 Mz
F2 - Processing parameters
St 32768

SF 1005127290 Mz
wWoi EH

558 9

;] 1.00 £z
G3 0

PC 1.40

1D MR plot parameters

[ 4 20.00 cm
oY 6.00 cm
FIp 200.000 pom
F1 20122.35 Hz
F2p -0.500 opm
F2 -50.3] Hz
PPRMCH 10.0250¢ ppm/cm
HICH 100864264 Hz/om
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PROCNG |

Eaem

F2 -~ Acquisitien Paramelers

Date _ 20040419
Time 2t.45
INSTRUH spect
PROBHD & @n BEQ BA-IH
PuLPROG 430
32768
SOLVENT <013
NS 16
05 2
S G003.615 My
FIORES 0.103353 he
1 2.7264308 spc
AG 114
ow 200 user
o¢ 5.00 usec
TE 258.2 K
bt 0.0300C000 sec
HCREST 0.06GC0006D 58
MEWAK 0.01500000 ser

-4.00 1B
5601320004 #H2

2]
Fi - Acouisition garameters
o) 2

o 258
SF01 500, 1325 MHI
FLORES 23, 475060 He
SH 12.015 gon
nMODE unded 1neg

F2 - Processing parametecs
1 22750

E 5001300000 2
HOW Ex
558 2

L8 0.30 1
[:] o

PC 1.00

Fi - Processing paramelers
sl 1024

HCZ oF

E 500. 5300000 Mz
WOH O5TNE

558 [

w8 0.30 Wz
o o

10 NWR 0ot parametars
[r3

20.00 cm
[~3 0.00 ca
FiP 0,930 pam
F1 400,38 Hz
Fe@ 500 ppp
Fe ~250.97 Az
PRHCK 0.42300 pan/cn

HZCH 212.55528 Ha/en

Current Daca Parasstars
Ang

w210
Exrng 2
PROCHD '
F2 - dcamsitian Moeamiers
Date_ 20040410
Tire QR
TNSTRN snect
PAOGHD 5 e B8O 8- 11
PUPROS 1apgit
0 5538
SoLven )
I 20
o5 i
S 3445501
F1OPES: 0.472836
"o 1.043089% 53¢
a
oK 15,900 uaee
3 6.00 usec
13 238,2 K
o 0. 1500000} see
w) B.036£0000 5ag
06LTA 0.05000000 sec
Heres 0.00000000 2ec
HOMR 0.04500000 sec

P 5,50 uger

cPoeRG2 ualtz16
Mgz [
oeogz 45.00 usec
L -4 a0 a8
Pz 19.00 o
3 30.00 uB
Fo 508. 1225009 e

" ARBUISIEION Darameloes
0 2

stor 500. 1325 sy
FIoREs 23.475080 Wy
it 12.01 opm
FaNDE unnel neg

F2 - Pracessifg ooramecers
5 655%

4 1251578008 Wiz
WOk N
ssa [

8 .08 mg
5 a

ot v an

Fi - Processing autameiers

s 1034
= oF.

¥ 50D, 330000 tez
on no

558 o

18 0.30

ca °

10 R pim porarerers

[ .00 o

o 020 ca
Fie 200006 gom

£ 29158 56 W
Fop -0 500 opa
2 62,08 412
pRC 10 02500 nonea

= 1265 12205 Hr/em



Current Dats Parameiers

NAME wi3-242
- — m vv\mmmm:\r\gmmmtn‘—«mmg_{w EXPNG bl
3igsﬁgggﬁggggﬁgaé55%2£§§ﬁ:§ﬁ§5:£%8%2%£&5;g%asgg Fhoino :
g ﬁaazﬁgﬁiggggz“ﬁ”mv”ﬂ?“"“?‘f“mm"“““’-”mmm“m°”““;§aa F2 - acaunsition Parameiers
R R R R Tl T I e I - natgiu‘)_ugmjgao;
L\\L / / — Titg 8.14
I\x\ 4 INSTAUN snecl
=i PROBHO 5 mm BAO 88-tH
PULAAOG 2930
bl 32768
SO0LVENT coc1a
NS 18
05 . 2
Sw 5003.515 Hy
FIORES 0.193399 Hy
0 27254309 sec
A6 161.3
N 33.200 usec
ng 6.00 user
T 00,0 K
o1 0.03000000 ser
ay
. PLI .
51 5061320005 Mrz
F2 - Processing parameters
S1 32768
SF 500. 1300000 Mz
WOR EM
558 0
L8 0.30 He
8 o
PC 1.00
Fi ~ Processing parzngters
58 1624
| ez oF
sF 500, 1300000 Mz
4 HOW ny
it 558 [
. LB 0.30 H
&8 o
’) \ / \ ol ~ }m L f A A R TR S N A ém 10 MR plot eranezars
3 :;@.;) 23312 RS N e R R I % 20.00 o
4 BIF [N2|5(8 L= ] EHE Y R I el 5= 5 .00 cn
£ I DY D = - '_;_c;_,;m]ﬁ4ﬂo ala F1p 000 pon
£ slel loi-lsls TR D F1 3500.31 e
Fop -0.500 pom
F2 -260 97 Ha
1»‘..r,...]”.;.H..“.”..H.,x.'.‘.u|.,.‘..r|..xy...x.|,..‘.,‘é,Hw o S
opm 6 4 e ! HZCM 18734875 Hz/cn
E & M [l :u;-rem Data pm,,iws
g : @ g: §§ as g‘gr‘:{};r‘ggmmmm EXF':u k,_—aq:
2 & 22 Res a2 FENBTLRIITY stacsn '
T o ‘2w ay LR -8 aR A8 F2 - Acansition Parametons
{ [ \ \ ) } : fata_ 20030305
| \ ‘ , Time 16.20
/ \ INSTALM snecy
f | I {,/,,/J :wnaun S o 8AQ BA- gy
LAROG 2gp030
o 63535
s roers
' eﬂf
ShH 31446545 1z
F10Res 0.473836 1
:g 1.0420863 5o
2048
é’: 15,900 ysec
6 6.00 usee
0.0 K
a 0.18000000 gpe
ast 0.03000000 ger
a2 6.00002000 sec
" CHANNEL 1 s, j
130 '
§.50 ysee '
5.00
S 125 2719477 ng

seemene gL

CRDPNGZ waltz16
AE2 "
:cma 95.00 usee
p,? “1.00 g
(SH 19.00 g
ALy3 30.00 g8
5702 001335000 My;
2 - Processing barameLers
si 85535
Ed 125. 7576008 wH,
o En
558 0
L8 1.00 1 :
68 Il :
A 3 an

EH o Processing aromgiors

3l
1024
HE2 ar !
5F 3001300000 MHz
HOw no :
53 T
L8 0.30
] 0

20 00 ca
o 008 tm
Fip 200000 pon.
Fl 25151 96 ma
:P -0.500 nom
2 -62 88 1y
PenCH 10.02500 agmsgn
HIEH 1260 72182 hrcp




Current |
NAME

D v )T M~ MO T M M @~ N Q) = @~ (w0 o ™ EXPND
cEiZhoefRzgn LS EBRBNGYEEEY EA
avvuAl D D@D m O DD~~~ DDOC S
M 0o @ o TTomoTmmTm oo meacoe F2 - Acguisition Rarameters
) // $ l \/ Date_ 20051015
// Time 14.¢86
i INSTAUM saect
PROBHD 5 mm ONP iH/15
PULPROG 7330
m 327¢8
SOLVENT £ocla
NS 16
0s 2
SWH 4788.272 Hz
“IDRES 3. 146157 Hz
A0 3.4210291 sec
RG 203.2
oW 104.400 usec
DE §.00 usec
1E 295.9 K
D1 1.00000000 sec
MCREST 0.00000002 sec
MCHRK 0.01500000 sec
= CHANNEL f1 =
H
P1 7.05 usec
FLt ~53.00 08
SFO1 400. 1320007 MHz
F2 - Processing parareters
51 32758
5F 400, 1300000 Mz
HDW EM
$58 0
L8 0.30 Hz
GE 0
) e PC 1.00
d - \“—LM 10 W¥R plot parameters
CX 20.00 cm
) ) ! / ) } cy 0.00 tm
"™ ’\ F1p 8,200 ppm
=] g % g%c_)‘ E-S g‘ SE ; g F1 3201.04 Hz
& m [ite] M| oo =35} - =1 Fop -0.30C ppm
= 1w o FT‘QJO. < f‘f‘c’.‘ = < f2 ~200.97 iz
= ol 1= Sieiele] ele - o PEHCH 0.42500 pan/cm
HICH 170.09525 Hz/cm
I L e 0L o e T IR o e e i e
ppm 7 [ 5 4 3 2 1
Current Osts Parameters
NAME WjE23, £4-50
m @ WD Mo ¥ WY oWmma o 723 ExpNO 2
~ = 0w a =T [ S I = I < Y] o FADCND 1
E - @ ma~ T T D =
8 2 IRRESE P ILSLE8x o £ - danuisiaen Fornatrs
} | ‘ L] Tine 4.5
\ | / INSTRUM spect
| ; \I PROBHD 5 mn ONP 1R/15
. PULPROG zgpg3t
i3] B5336
SOLVENT €ac13
NS 632
s 4
SHH 23960814 bz
FI0RES 0. 368818 He
A9 1.3864756 sac
A6 248
Dy 20.850 usec
s DE 6.00 user
TE 296.1 K
01 0.15000001 sec
d1t 0.03000000 sec
UELTA 0.05000000 ser
MCREST 0.00200000 sec
HEWRK 4.01500000 sec

===mnoss CHANNEL f] me=sm===

NUCT 13
P1 7.20 usec
Ay -2.00 08

SF01 100, 5Z2A200 MHz

suubsss= CHANNEL f2 =sasec=s

CPOPRG2 wiltzie
NUCZ iH
PCMD2 OE . 4C usac
PL2 -3.00 of
PL12 158,86 dB
PLI3 120.00 43
gFo2 400. 1316005 Mrz

F2 - Processing parameters

s1 32768
SF 100. 6127680 MHz
HOW M
888 Q
LB 1.90 Hz
se 2]
RC 1.40

10 HMR piot parama:zers

ox 20.00 cn

Cy 0.00 em
FIP 200.000 pom

3] 20122,59 Hz

Fap -10.000 ppn
F2 -1006.13 Hz
ARMCHM 1€.30000 ppr/em
HZCH 1036. 43408 Hz/cm
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5 (3R SlElsls] 218 18 |3 el 2|5
: 8|48 EIEHEA B 2= g |5 g|a|m|2 < (o
E il =] el il el =l s lelel e
; ;
B L LA R T
bom ¢ 4 3 2 1 Q
M= 0 MMM U v e~ - -~
ShaEnaE8RRdnD SEEB0aa48 8 2T L8y
= DO MmO W N o - . ~ e e e 9 m
. - | PITITE S “ﬂ " e ol |-,
IWonunpinekibasi g L R . i o Sl )
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(E)-33a

Currant Dsta Parameters

(2)-33b

HAME ui3-274
EXPNO i
PRACCND 1

F2 - *cquisition Pgramerers

Date_- 20030422

Time 23.29

INSTRUM spect

PROBHD 5 mm 380 88- 14

PULPROG 2930

0 12788

SOLVENT cocia

NS 16

0s 2

ShH 6009.615 Hz

FI1ORES 0.183359 Hz

Afl 2.7264209 sec

RE 0.5

0w 83,200 usec

13 £.00 usec

TE 300.0 K

3] 0.03000000 sec
=awss CHANNEL f1

NUCH

P1

PLL -4.00 oe

SFO3 5001320005 M2

F2 - Procesging parameters

S1 32788
SF 500. 1306000 HHz
NOW 3]
558 0
K} Q.30 He
G3 L}
PC y 0o
F1 - Processing perarmsters
SI 1024
HC2 F
sF 500.1300000 HHzy
WOW Q5INE
558 ]
L8 0 30 Hz
[} 0

10 NMA plat parameters

[ 20.0D cm
cy Q.00 cm
FipP B.000 opm
F3 4001.04 Hz
FaP -G.500 ppm
Fa -250.07 wr
PPMCH 0.42500 pom/em
HICH 212,95329 Hz/cm

Current Qata Parameters

NANE W 3374
EXPHD 2
PROCHD 1

F2 - Acouisitiar Paranaters
Date_ 0020422
Time RN
INSTAUN saect
PROBHD 5 am BHO B3-1H
PULRAG 2upglo

i) B5516
SOLYENT v

NS 25

oS 4

Shit 31446, 501 nz
£ [ORES 0473636 7
an 1.0420983 sec
G 2040

0w 15,900 usec
i3 6.00 usec
1€ 9.0 K
3] 010000000 s2r
aty 0.03000000 sec
ar2 2.00062000 ser

Len CHANNEL 1) o

.51 usec
5.00 g
125 7715472 Mz

SF0)

muesaTas CHANNEL /2 sems

CPOPHGZ walts|6
Nuca tH
Pcppa 95.00 usec
P2 ~4.00 08
8H 19 00 a3
PLI3 30,00 o
sF02 500. 1325000 Moz

F2 - Processyng oarameLers

51 5236
S 1257578008 WMz
MW EM
558 o
L 1.00 He
=) ¢
oC I 40

F1 - Processing narameters
5 102,

L3
sF 500 1300000 HH2
NOW " s
ss8 ]
LB 0.30 Pr
GE L}
1D KEA sloL parameters
o 20.00 cm
cr 290 o
Fie 200.000 ppm
F1 25151 98 pz
Fap -0.540 gum
2 B2 EB My
PRHCH 50 02500 pamice
H2CH 12E0.52182 e /cm
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Current Data Pacaceters

NAME wi3-270
£XPNO i
PROCND 1

F2 - acauwisition Parameiers

date_ 20030422
Time 2.9
INSTRUM Sgect
PRCBMD 5 mm BBO - 1H
PULPACE 2330

) 2756
SOLVENT onel3

NS 16

s 2

ShH EQ09.B15 Hz
FIDRES 183399 He
40 2.72B4308 sec
A6 7.8

o B3.200 usec
DE 6.00 usec
TE X0.0 %

01 €.33000000 sec

m=3vs==a CHANNEL {1

NUC Y H

P 7.70 usec
PL1 ~4.00 dB
SFDY 5001320005 Mz

#2 = Processing parameters

31 32768
SF 500. 1300600 Mz
WO EM
§58 o
LB 0.30 Hz
Ga 0
e 1.00

Fi - Processing narameters

SI 1024

MC2 oF

SF 500. 1309900 MHz
HOR BSINE

558 [

LB .30 Hz

ct:] 3

10 NNR nlot parameters

cx 20.00 cn

oy 0.00 o
Fip 8.000 ppm
Fi 4001,04 H
Fap -0.500 pom
Fa =256.07 Hz
PEMCH 0.42500 ppm/em
HICH 212.55525 Hz/¢m

Current Data faramerers
Hakg

j3-27¢
ExPno 2
PAOCNO 1

F2 - acquisition Parameters

ate_ 20030422
Time 23.38
INSTAUR epect
FROBHD 5 mm 80 €A-3q
PULPAOG 29p020

i 65535

SR VENT o3

¥ 211

as 4

Suit A1446.541 k2
FIORES 0. 279838 Hy
0 1.0420887 seg
AG 248

o 15.900 vsec
ue & 00 usec
€ 00,0 &

o 010006000 se;
0 £.03000000 sec
@12 0 00002000 sec

euewanms CHANNEL {1 vesesrmn

Cy 13

3l 8.50 user
Pt 5.00 08
SFD) 185 7718472 aMp

rmerers CHABNEL 12 mesnsens

CADARG2 waltzid
NuC2 H
) 25.00 usec
sz -400 af
PLs2 19.00 08
L3 30.00 g
sFo2 500. 1325090 Wiz

FE - Processing parameters
5t 13

5 125, 7578008 Nz
L Ll
) ]
L8 1.00 hy
G o
ES 1 s

F1 - Processing parameters
1

1024
oz 3
5F 500 1300000 Mz
win * aa
s ¢
L8 0.30 ne
58 2

1D MHR phat perameters
ox

2000
[ 0.00 cr
Fip 200 000 pom
F1 2515) 56 H
Fap -0.500 ppa
£2 -62.88 H:
PPHCY 30 02500 opm/ce
30 1260.72192 Wasem



Current Dats Paramecers

) HAME wi3-196
S OD@O - e MDD U MO T TACU NN 0o TN NI R DM DO MY - Do - O EXFND 1
U o0y~ s000o0e R0 oS00 000N omSmMEmoDuEod e T oo~
e S S M S DT TON SN YC e M @D OO ™o WE oS MM~ mn o - m PROCNO 1
& - MANTNOONTYN =R MAUR NI SN0 EOR 0RO~ o0MA OO T@ME o d o oa o a
O 0 OoOmMDO~NUNDOOD@D~FA0IHIMIIOMM - ~O@TD~ODONEADOUANAUS SO T = MOFA D N U] D
O ONNMNANCYOWWUEW ST ST T ME e @ oo e - - e o o - — F2 - acqusition Paraneters
; ¢ 1§ ‘\\L\‘L | %/Q_J Date_ 20030119
\ / \\\.;\I\\ / ///{)/ Time 13,13
(4 \‘W e INSTAUM soact
| PROBKD 5 mm BHO BE-1H
PULPPOG 7330
™ 32768
SOLVENT toc13
{ N3 16
s 2
ShH E009.615 Hz
FIORES 0.:83399 Hy
AD 2.7264309 sec
A& 228.1
Ow 83,200 usec
DE .00 user
U3 300.0 K
I 41 ©.03000C00 sec
==zoane CHANMEL f1
NUE
Py 7.70 usec
ALy -400 0B
SFOY 530. 1320005 MHz
,< F2 - Processing parameters
- St 32768
SF 500. 1300000 MMz
s ( . WO &M
{ 588 [
i , ) L8 0.30 Hz
] 4
PC 1.c0
Fi ~ Pracessing parameters
51 1624
] M2 oF
, I /] ’ 5F 500, 1300000 MHz
/ J J HOW QSTNE
AN ] L . A — ss8 1)
LB 0.30 Hz
. . | \ | )\ ! | / \ i} o
\ \ ! \
—- ur | = bl el (= TiF[Alo|nd| w0 w = V‘ o C’I] 10 RMR a)ot parameters
® i) ST A | e Bt =1 Tl |=|wn ~ ol @' o Cx 20.00 cm
S o wlclo @m o ndaifsio|<els ] - |a, @iad)
v = oS I=1=] < @R r\{—:—:{q} =] Sl My Ly 2.00 cm
= | P ola ol elailalic]<i=]= e i leny ] Fip 3.000 pan
£ 450317 HZ
Fop -0.500 ppm
T e o oo L wun e L B e Bt e 20 2 e :iMcu c?gf;g;:;-»/:m
pom 8 7 2 5 4 3 2 ! 0 HZLM 237.56175 Hz/cm
Surrent Data Porzmaters
MAE 13196
o N = @~ @ m SV T BTSN oo oy oM E;::ﬁu f
= r~ = oMy M ST Mo &m @ 3 ~@D g =
£ =3 (] ~ No~ @@ Ao odEHm avie= wH M-
] o o _ o 0 o~ PO - o .o < F2 « Acquisition Paramiers
r:] Its] T AN - - ~AR s @ Ba < = o - oste_ 0030115
= = -— - = e Time 1319
\ / ‘ l / \) \ ) THSTAUM spett
/ BADBHD S mn 85D EB- 1M
[ s i / PULPROG 200930
£5535
SOLVENT aela
NE 362
o5 4
SHH T3446.544 1z
FIORES 0479836 Hz
0 1,0420883 sec
G o152
o 15,900 wiec
0E E.00 usec
TE 300.0 K
o1 @.10000000 sec
a1 0.03000000 sac
012 0.00002000 sac

aszvasus CHANNEL [} wemsvase
13

RUC)

m .50 usee
ALY 550 48

5F01 1257719472 W2

CHANNEL 12 o

CPOENGZ wanzip
NuC2 1H
PCPOZ 95,00 usec
pL2 +4.00 @B
AL 13 00 dB
B33 30.00 a8
B 400. 1325000 Kty
FE - Processing pardmelers
S 65336

SF 129 737808 MH7
WK ]

558 o

1y 1.00 mz
GB o

B L

F1 - Processing parameters
!

024
ue2 o
5 500, 1300000 MH?
W Lo
558 ]
L8 LI
@ [

1D HMA olat paramecers
[£3 20 00 cm

900 cm
200,060 ppm
25151 56 fz

10 02500 punicr
160 7Z1E2 Hpfom
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mﬁ”“muﬂnumﬁ“‘umu.H_mﬁvWWWﬁUPHHMH”””mw”.,mnumumﬁﬂ

ppm 8 6 4 g

e T = R dww Mmoo " o . o
g CERnealRITIon 258 azs o8 S 2
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NAME w)i-igh
EXPNO 1
PROCNO 1

72 - Acguisition Parameters
Date_ 20030215
Time 18.21
INSTRUM d=x400
PROBHD 5 mm Multinue]
PULPROG zg30

™ 32768
SOLVENT (ki

NS 18

DS 2

SWH 4789.272 uz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 114

oW 104,400 usec
UE 4.50 ysec
TE 300,0
ol 1.000600C0 sec

PL1 -6.00 d3
SFQL 400.1320007 MHz
EZ - Processing paramaters

81 16384

aF 400.230C000 MHz
WEW N

S8B 0

LB 0.30 Hz
@B 0

PC 1.00

1D MMR plot parametsrs

cx 20.00 cm
cy 0.00 cn
F1p 1¢.000 ppm
F1 4001.30 Hz
F2p -0.500 ppm
F2 -200.07 Kz
PPHCH 0.5250D cpmsem
HZCH 210.06823 Hz/cm

Current Data Parameters

NAME wj3-2%5
EXPND 2
PROCKO 1

F2 - dequizition Parametars
Date_ 20010215
Time 18.27
INSTRUM droed00
PROBAD & mm Multinucl
POLPROG 2qug30

™ 83536
SOLVENT [€r k)

g LEES

Ds 2
ShH 23148148 Hy
FIDRES 0.353213 He
AQ 1.4156276 sec
G 12768

o 21.600 usec
DE 4.50 usec
TE 300.0 &
ol 0.05000000 ser
dil 0.03400000 sec
a1z 0.00002000 sec

Pl 12.30 usec
BLL 2.00 dp
SFOL 100.6232933 Mz
= CHANNEL £2 ==
CEDPRG2 waltz16
NuC2 14
BCPDY 100. 80 usec
PE2 0.00 da
PL12 18.00 dg
PL11 18.00 dp
5F02 400.13156005 MHz
F2 - Processing parameters
81 32768
§F 100.6127290 ¥z
] 2}
$SB 2
LE 1,00 Hz
GB Q
BC 1.40
10 MR plot parameters
cx 20,00 cm
oY 0.00 cm
FIP 200000 ppn
Fl 2012295 Hz
2P -0.500 ppn
P2 -50.30 Hz
pRAaCH 10.02500 ppm/cm

100864258 Hz/cm
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! F2 - Acquisitinn Paremerers
SN Y i U s
Ll 17.01
I . TISTAUN drxon
PROBHD ~ § mm Multimucl
2ULPRGG 2930
™ 32768
SOLVENT CDCl3
e 16
DS Z
SWH 4789.272 He
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 129
DH 104.400 usec
DE 4.50 usec
TE 300.0 X
(’ Dl 1,60000000 sec
SFO1 400.1320007 ¥z
F2 - Processing parameters
51 16384
SF 400.1300C00 MHz
Wi EM
S3e [l
L3 3.30 Hz
G2 0
C 1.00
- / Y J f 1p NMR plot parameters
\_J [ir4 20.00 em
(544 0.00 co
F1P 9.000 ppm
) l ) \ | | ‘ Pl 3§01.17 bz
- wo o)t ol s ~n N | = =] e () s M o o [an|wolen) (oo (v fa e S3:300 con
2Rl BliE B SE B OB ERE & B B SBEEsE o (20, e
K3 S|&fe] S99 & aS| [= s 2SS S I 5 I a paa = P M PPMCH 0.47500 ppn/cm
& o fied| |ra] | - | P Sl e ]ed| e ‘n; P g R RS § S N ) HZ(H 190.0€175 Hz/em
R R A R R R e e e e S S N N W S e e e e e
pem ] 7 6 5 4 3 1 0
Current Data Parameters
NAKE wj3-1€5
W U1 et 9 O W B W0 LN o0 weo mgm @ == = EXFND i
. 2N LERsSaanitzscg LIS FER 28 I3 2 o0
& o g Aoma o ao@e g —TER Ig8 22 P = F2 - Acquisition Parameters
= 8 aIoooosogonss mEeEwiere m=m mate o gy
\ Tire 1n.07
/ ) ’ \/ ‘ INSTRUM dexd00
q | PROBID S m Multinucl
PULPROG zqpg3l
T 65536
SCLVENT [wrak|
RS 425
i 2
SWH 23148.148 k2
FICRES 0.353213 k2
AQ 1.4156276 sec
BG 3644.1
DA 21.600 usec
DE 4.50 usec
TE 300.0 X
D1 0.05000000 sec
41l 0.03000000 sec
d12 0.00002000 sec
CHANNEL f1
1c
12.30 usec
2.00 di

1006232233 Mz

CPDPRG2

uc2

PCPD2 100.00 yser
eL2 0,00 &8
pLL2 18.00 dB
BLLY 18.00 o8
3FQ2 4001316005 M4z
72 - Processing parameters
a1 32768

57 100.6127250 Miz
HOW B

858 0

3 1.00 e
B 0

E 1.40

1D ¥R plot parameters

o 20.00 cm
oy .00
FLE 200,000 pem
£l 20122.93 hz
P2P ~0.503 ppm
F2 50,31 Kz
PPN 10.02501 pm/er
HECH 1008.54270 Hefen




Epm

5

%

Integral

3297
084
0.1007

3.0678

opm

L S T

1 6 5

———169.895

LI L S I B e e

o
o
==
=
—

77.444
77.126
61.358
61.283
44.100
43,835

—— 31.507
— 28.976
— 25.289

——— 21.83%

~

v

=

A
31b

Current Data Parameters

NAME wjd-3€
EXEHC 1
PROCNO 1

F2 - Acquisitian Parameters
Date_ 20030702
Time 16.08
INSTRUM crxd00
PRCBED 5 mn Multinucl
PULEROG 2g30

™ 32768
BOLVENT Coels

s 18

DS 2

SWH 4788.272 He
FIDRES 0.146157 Hz
AQ 3,421C291 sec
ES 143.7

] 104.400 usec
bE 4.50 usec
T 30.0 R
D1 1.00000000 sec

Pl 7.1 usec
PLL -6.0C dB
SFOL 400,1320007 Mz
F2 - Processing paramsters

51 16384

£F 400..1300000 MHz .
oW EM

SSE 0

LE 0.30 Hz

GB Q

.BC 1.00

1D MMR plot parameterss - - - - - -
Cx 20,

QY =i

F1P

Fl

F2P 560 ppin
2 -200.07 He
PRMC 0.42500 ppm/cm
HZCH 170.05525 Hz/cm

Curreat Data Parameters
NRME

N wid-38
EXFNO 2
PROCNO 1

72 - Acquisition Parameters
Data_ 20030762
Tina 16.11
INSTROM drxddd
PROBHD 5 mm Multinucl
PULPROG 2qpg30

0 65536
SOLVENT coell

us 175

D8 1
SWH 23148.149 Hz
FIDRES 0,353213 Hz
AQ 1.4156275 s=c
] 12763

o 21.600 vsec
DE 4.50 nsec
TE 3000 K
ol 0.05000000 sec
drl 0.03000000 sec
a2 0.00002000 sec

CPDFRG2 waltzl§
NUC2 IH
BCFD2 100.00 usec
e 0.0C da
BLI2 18.00 dB
oLl | . . 48,00 db
SFO2 400.1316005 Mz

F2 - Processing parameters
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