'"H NMR spectrum of A (400 MHz, CD3;CN)
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3C NMR spectrum of A (100 MHz, CD;CN)
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GC trace of 1 (Hewlett Packard HP5 column, 200 °C injection, 50—300 °C over 27 min)
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Racemic 1 (Chiracel IB column, 99.9:0.1 hexanes:isopropanol, 1 mL/min, 220nm)

[ DAD1 B, Sig=220,4 Ref=450,80 (DB4-12B2.D)
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Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl B, Sig=220,4 Ref=450,80
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
it Bttt |- |——=———- [-========= === i
1 10.977 vv 0.2657 8153.20752 457.04047 50.3719
2 13.424 VB 0.3053 8032.83008 388.40359 49.6281
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Enantiomeric excess of 1 (Chiracel IB column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,

220nm)

DAD1 B, Sig=220,4 Ref=450,80 (DB4-11B1.D)
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Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=220,4 Ref=450,80

Peak RetTime Type Width Area

Height
# [min] [min]

[mAU*s] [mAU]

1 10.215 MM

0.2808 8338.07227 494.97476
2 13.099 MM

0.2966 515.67365 28.98072

94.1756
5.8244
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"H NMR spectrum of 2 (400 MHz, CDC 1)
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C NMR spectrum of 2 (100 MHz, CDC 15)
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GC trace of 2 (Hewlett Packard HP1 column, 200 °C injection, 50—300 °C over 27 min )
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HPLC resolution of racemic 2 (Chiracel OJ-H column, 99.9:0.1-90:10

hexanes:isopropanol over 120 min., 1 mL/min, 230 nm)

~ DAD1 D, Sig=230,4 Ref=450,80 (DB329106.D)

mAU | 3 o
* e
| | s oy
: I?s @ \'\\-
400 - .l % (&5}
I
| [
300 - ol
1
[ 11
200 R
InE
§ [ I
100 - | !. ! !
P
i ]
i i
0 A
| iy | o 41 __\1__ T — i -
it ki3 S R S e . e
| o R 4 6 8 10 12 14 16 18 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1l D, S5ig=230,4 Ref=450,80
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAU] %
e St Lol o === [===mmmmm [======== |
1 13.340 MM 0.2022 6017.88184 496.11420 49.6148
2 13.989 MM 0.2701 6111.32715 377.05579 50.3852
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Enantiomeric excess of 2 (Chiracel OJ-H column, 99.9:0.1-90:10

hexanes:isopropanol over 120 min., 1 mL/min, 230 nm)
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Area Percent Report
Sorted By : Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1l D, 85ig=230,4 Ref=450,80

Peak RetTime Type

Width RArea Height Area
# [min] [min] [mAU*s] [mAT] %
Sal e e s | === | =====mmm - [memoadan |
1 13.409 MF 0.1868 1053.99170 94.05535 4.8997
2 13.804 FM 0.2919 2.04573e4 1167.98035 955.1003
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"H NMR spectrum of 3 (400 MHz, CDC1;)
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3C NMR spectrum of 3 (100 MHz, CDC ;)
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GC trace of 3 (Hewlett Packard HP1 column, 200 °C injection, 50—300 °C over 27 min)

'0.025 '0.050 '0.075 '0.100 '0.125 '0.1+SR
Volts
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<WI=2.0
4l =
54 =
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B- —
9 4
104 —
114 | <Wi=4.0
124 =
134 =
-SR*
14.614 -SR*
= <WI=8.0
164 —
= <WI=4.0
174 — <WI=2.0
184 = <Wi=4.0

Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) (counts) Code (sec) Codes 49
1 3.2369 13.889 0.000 11094 vV 2.8
2 96.7631 1l4.614 0.000 331638 VB 2.2

Totals: 100.0000 0.000 342732




HPLC resolution of racemic 3 (Chiracel OF column, 99.9:0.1 hexanes:isopropanol, 1

mL/min, 220 nm)

" DAD1 B, S5ig=220.4 Ref=450,80 (DB4-350F.D)
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Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=220,4 Ref=450,80
Peak RetTime Type Width LArea Height Lrea
# [min] [min] [mAl*s] [mAlT] %

e [ e e | == mmmmmem | -===m-m- |-= == |
1 11.682 MM 0.5189 5899.17432 189.46356 50.1846

2 14.9%20 MM 0.7882 5855.78027 123.81608 49.8154
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Enantiomeric excess of 3 (Chiracel OF column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,

220nm)
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Area Percent Report

Sorted By : Signal
Multiplier - 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=220,4 Ref=450,80

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

Lo L1 0 MM 0.4773 1143.68164 39.93412 1.8997
2 T O N 1.2516 5.90592e4 786.45551 98,1003
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GC trace of 4 (Hewlett Packard HP1 column, 200 °C injection, 50—300 °C over 27 min)

0.000 '0.025 '0.050 0.075  Tooo To125 +I
Volts

0

104 = [>{ -IF
| Q
114 O
N
m

124

13 4 1

14| ———13.956 -r

Filn Ft -
S 4638
15 4

16 1
B

17 4 1

18 -

19 -
20-

21+ \
P
22 \

24 -

25 4

26 -
et . Time Wideh

FPeak Feak Result Time Qffset Area Sep. 1/2 Status
No. Name i (min) (min} {counts) Ceode (secg) Codes
1 3.4832 13.956 0.000 10384 BB 2.1 52
2 96.51¢68 14.639 0.000 287717 BB 2.2

Totals: 100.0000 0.000 298101



"H NMR spectrum of 4a (400 MHz, CDCl;)
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C NMR spectrum of 4a (100 MHz, CDCls)
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Chiral GC resolution of racemic 4a (Chiraldex G-TA column, 200 °C injection, 50—180 °C

over 135 min )
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BARLARELLRLLARELY

3
f: i friethi e e S 173612 -Ar
—— T e e 175.034
Bet. Time wWidth
Peak Peak Eesult Tirme Off=set Area Sep. 1/2 Status
No. HName [N (min} {min) lcounts) Code (sec) Codeas 55
1 49.6322 173.91:2 0.000 147106 BV 24.7
2 50.3678B 175.034 0,000 149236 VE  Z26.4
Totals 100.0000 Q.000 296392



. . .. _ o
Enantiomeric excess of 4a (Chiraldex G-TA column, 200 °C injection, 50—-180 °C over
135 min )
I s T 15 20 DE T o ey as i
[ mVolts
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Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name () (min) (min) (counts) Code (sec) Codes 56
il 97.5296 173.643 0.000 1161249 BV 0.0
2 2.4704 174.85¢9 0.000 29414 VB 4.2
Totals 100.0000 0.000 1190663



'H NMR spectrum of 5 (400 MHz, CDCls)
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HPLC resolution of racemic 5 (Chiracel IA column, 99.9:0.1 hexanes:isopropanol, 1

mL/min, 254 nm)

DAD1 A, 5ig=254 4 Rei=450,80 (DB4-235.0)
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Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD]1 A, Sig=254,4 Ref=450,80

Peak RetTime Type Width Erea Height Area
i [min] [min] [mEU*s] [m&U) %
=== e [====———— [ === [ ======== |
1 7.065 MM 0.1879 2813.38208 249.58528 12.7236
2z B.463 MM 0.2104 2714.75269 215.04797 12.2775
3 9.168 MM 0.2894 8364.4169% 481.76370 37.8282
4 12.634 MM 0.6864 8219.05664 199.57355 37.1708
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HPLC of 5 (Chiracel IA column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,

254nm)

" DAD1A, Sig=254 4 Ref=450,80 (DB3-58A2.D)

mAU | 2 g
1 A “
1 o o
1400 - i i
1200 ] , {1
1000 - |
800 i \
| "i | 2
1 - 'br.‘-’b‘i | i. |
1 e i |
400 - R
| i |
| 1
| 200 —
| 0 = i i s i
| S i s/ | L 12.5 15 175 ___min
RArea Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=254,4 Ref=450,80
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAl] %
ot ekytrol Kpylowientrkryioi ot Eonricrteatmiemonl ottt It o i foomomr== |
1 7.114 MM 0.1886 4349.04980 384.35138 3.7872
2 8.433 VvV 0.2006 2.10179%9 4 1511.60791 18,3024
3 9.183 VB 0.2432 9158.65234 558.88684 g.0102
4 11.348 PV 0.6832 8.02710ed 1474.23840 69.8002
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GC trace of 6 (Hewlett Packard HP1 column, 200 °C injection, 50—300 °C over 27 min)

[oooo '0.025 ' '0.050 '0.075 '0.100 '0.125 '0.150 +SR
| Volts

O3\

gﬁHk“‘\\
133002' 13

18 4 —L' 18.014 -Ir

22

23 4

24 -

25+

26 -

Run Mode :
Peak Measurement:
Calculation Type:

Peak Peak
No. Name
1
2

Totals:

: Analysis

Peak Area
Percent

8.3444

100.0000

width
Sep. 172 Status
Code (sec) Codes
BB 2.3
BB 2.4



Enantiomeric excess of 6 (Chiracel OJ-H column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,
230nm) synthesized with Rh,(S-PTTL);(TPA)

~ DAD1 G, Sig=230,4 Ref=450,80 (DB317801.0)

mAU E. \b‘q"_’b
38

120 - [T

100 . |

80 -

60

40

<
| -2
20 3?563’
0-
5 o 15 =
Area Percent Report
Sorted By : Signal
Multipli 1.0000
Dilu : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL G, 5ig=230,4 Ref=450,80
Peak RetTime Type Width Area Height Area
# [min]) [min] [mAT*s) [m&l] %

e sjaati [oema e i | amecacics [eetaais [
1 24.141 MF  0.7666 6142.29736 133.53375 90.3138
2 26.064 FM  0.8047 658.76740 13.64360 9.6862



Coinjection of (1S, 2R) and (1R,2S) 6 to give near-racemate (Chiracel OJ-H column, 99.9:0.1

hexanes:isopropanol, I mL/min, 240nm)

[Fee DAD1 E, Sig=240,4 Ref=450,80 (DB-C6MX2.D)
‘ mAU g (.3‘1"6\
| b o
N W
100 - o &
W o
| e
80
| I:
i 60— =51
' | I.
40 i? 2
20 : \
| 0 e ——— o b e EeTe P |
| ; e |
Li 0 5 3 10 15 20 25 min|
Area Percent Report
Sorted By 5 Signal
Multiplier g 1.0000
Dilution s 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 E, Sig=240,4 Ref=450,80
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e B e e e[t S | S [ttt |
150 22 S ME o7 a8 4 d552 06788 RO 37346t 5] ] 7l
2 25.447 FM 0.9224 4354.84619 78.68336 48,8929
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GC trace of 7 (Hewlett Packard HP1 column, 200 °C injection, 50300 °C over 27 min)
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0

Totals:
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T
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e e
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13°00

Result
()
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Time

Offset Area Sep.
{min) [counts) Caode

6R272 EBR
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0.000
0.000

14 631 Ar
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HPLC resolution of racemic 7 (Chiracel OF column, 99.9:0.1 hexanes:isopropanol, 1

mL/min, 230 nm)

~ DAD1D, Sig=230,4 Ref=450,80 (DB3-7301.D)

= i

Signal

mAU | Major
; Diastereomer
80 -
i
| :
60 - B
40-| ; |
. P | Minor
] e e Diastereomer
20 - i B ﬂ
I ;. Vool \
D | i b T SRR -~
| 25 5 7.5 10 125 15
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

l: DAD1 D, S5ig=230,4 Ref=450,80

FPeak RetTime Type Width Area Height Brea
[min] [min] [mAU*s] [m&U] %
— i | i

————— e [ tind b eiatied Entetrer et Rempentrmited
5.586 MM 0.4649 2758.53784 98.9%0028 50.1712

9.504 MM 0.6531 2739.70898 69.91819 49.8288



Enantiomeric excess of 7 (Chiracel OF column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,

220nm)

DAD1 C, Sig=225 4 Ref=450,80 (DB3-6602.0)

mAU | & %
' | T &
: | T ® .
. , i s [
| { & |
; 350 -| i _ :
; | ' Enantiomers of ;
e Major Diastereomer '
| i
250 : i
> Minor |
| Diastereomer 5
200 -
150 -
i 100 ,
_ &
a 50 | - F
| Il | «© &'b' |
| | |
| D— =t — - - !
- |
At A i S L i , : S .
25 5 75 10 25 15 175 mn
Area Percent Repor
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=225,4 Ref=450,80
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
———— |- |-=== === | === | === | ——————- I
1 5.082 MM 0.4431 1.06108e4 399.14804 95.17381
2 9.811 MM 0.5548 537.56384 16.14973 4.8219
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GC trace of 8 (Hewlett Packard HP5 column, 200 °C injection, 50—300 °C over 27 min)

" Jo.000

'.025

o050
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__U_ﬁ‘L LLHR ’_/F'
: e
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11 4

13
144
15

16 -
—F16.251

'a.100

'9.125 '0.150

'0.175

+ER
Volts

Wud

EIZOOy"JdU

17 —

18 -

194 7|

20

21

224

234

24 -

254

26 4

100.0000

1l6.251
l6.54%5

0.000
0.000

0.000

Arsa
{counts)
4274
542728

547002

Width
1/2 Status

Codes

16.549
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HPLC Resolution of racmic 8 (Chiracel OD column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,
220nm)°

" DAD1 B, Sig=220,4 Ref=450,80 (AD-747.D)
mald
2000 -
1750 —
1500
1250 -
1000 -
50 - N
750 3 . .-b'b(a
© P @
S. & o
500 = 3 &
I &
250 [ fl
] 15 it
O _- Ay l=! - 2 |.-I i —
|
e e e it i - SAELLIP R e e e e B
10 20 30
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=220,4 Ref=450,80

Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAT] %
eopenleioe P vt e | === [==mmm e | =======- I
1 10.167 MM 0.3759 1.033%2e4 458.38092 49,2083
2 14,641 MM 0.568%2 1.0671%e4 312.50479 50,7917



Enantiomeric excess of 8 (Chiracel OD column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,

220nm)
'DAD1 B, Sig=220 4 Ref=450,80 (DAVE\DB3-52.D) S Tt
e 0
maAl) B é}fb
7 &
[1r:s
s '1?‘&
i 200
150
100 i
50 !
: | 0
| g :\'b‘
' LA
b - P
D 10 P SR |- ks 20
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Sample Amount

1.00000 [ng/ul] (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=220,4 Ref=4530,80

Peak RetTime Type Width
4 [min] [min]

Area Height Area
[mAU*s] [mAT] %

1 9.515 MM

2 13.495 MM 0.5026

0.3726 5658.05420 253.08644 97.5712
- 140.84167 4,67056 2.4288

30 min
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GC trace of 9 (Hewlett Packard HP5 column, 200 °C injection, 50—300 °C over 27 min)

0.00 0.25 0.50 " ars oo

+
Volts

in]
i

—
-
L

15+

16+

16.219

~—16.453
17 4

20 4 |
214 \
22 -

23 4

Ret. Time Width
Peak Feak Result Time Offset Area Sep. 1/2 Status
No. Name 8] {min) (min) {counts) Code (sec) Codes
1 0.5420 16.219% 0.000 13334 EB 2
2 29.4580 16.493 0.000 2446879 BB 2.

e e e e S S Em s e mm—— ESEEEEEE === ————— - ——— —_——————

Totals: 100.0000 0.0ao0 2460213

-

+
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HPLC Resolution of racmic 9 (Chiracel OD column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,
220nm)°

DAD1 B, Sig=220,4 Ref=450 80 (AD-412RAD)
U ]
1750 ol
-~ hu
1500 ! T‘i‘@
j [i e
1 |
1250 -] } . S
[ 1 1 m
I { 1- t"z.l‘h-‘
I 1000 I g
| !| I
750 I I
500 ,
] |' i
1|
[saaiss I B e R R e #
Bt e SR
| 10 20 30 N
Area Percent Report
Sorted By : Signal
Maltiplier : 1.0000
Dilution : 1.0000

Ose Multiplier & Dilution Factor with ISTDs

Signal 1: DAD]l B, Sig=220,4 Ref=450,B0

Peak RetTime Type Width Area Height Araa
# [min] [min] [mAT*s] [mAU] %

rrr b e | === | ===mmm | ===mmmmmem [=mmmmemees | -=——===- |
1 B.735 FM 0.3950 3.54702e4 1496.61658 50.2105
2 12.496 MM 0.5842 3.5172%e4 1003.45349 49,7895



Enantiomeric excess of 9 (Chiracel OD column, 99.9:0.1 hexanes:isopropanol, 1 mL/min,

220nm)
; DAD1 B, 8ig=220.4 Ref=450,80 (DB4230D1.D) -
| mAU | B
| | &
iI: ra,ri/g)h
] R
1000 | [
| ] |
| | | |
\ i I
\ 800 |
600 - ‘
, 400 | :
;
200 by 2
I ! @ 4;‘5
| 8 W
| o @&
1 h
0 ] R i “ SRR IR N i 1 e - ——
1 N 1
2 4 8 8 10 12 14 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 B, Sig=220,4 Ref=450,80

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
—mme | mm—————— |====| === | === [==mmmm e e |
1 9.569 MM 0.3349 2.38487e4 1187.02502 28.1667
2 13.839% MM 0.4232 445.37918 17.54071 1.8333
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'H NMR spectrum of 10 (400 MHz, C¢Dy)
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C NMR spectrum of 10 (100 MHz, CsD5)

N O oo On O . " N O OOy O O .
T MO NNNNNNNNNNNNN .

| Ve

N

mﬁNoom_mc

nBu*

+ minor diastereomer

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

74



GC trace of 10 (Hewlett Packard HP1 column, 200 °C injection, 50—300 °C over 27 min)
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251

26 1

Ret. Time Width

Peak Feak Result Time Offset Area Sep. 1/2 Status
No. Name () {min) (min) {counts}) Code (sec) Codes

1 28.1073 12.651  0.000 516295 BB 2.1
2 71.8927  13.294  0.000 1320577 BE 2.2 75

Totals: 100.0000 0.000 1836872



"H NMR spectrum of 10a (400 MHz, C¢Dy)
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BC NMR spectrum of 10a (100 MHz, CsDs)
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GC trace of Enantioselective 10a
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E==4Emr' : T —— H P
r o _ “AE”()r ailis
| diastereomer
|
;
I 5
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Ret . T ime Width
Feak Result T ime Offset Area Sep. 142 Status
Hams [ [mie) [mir) [counts) Code {sec) Codes
24._.4056 30.421 0.000 62228 BE 6.8
5.2013 30.861 0.000 13ze2 BE 6.7 '78
a0, 6647 32,494 0,000 L5465 BE 7.0
9, 7284 40 .084 0. 000 24805 BE 6.8
Totals: 100, D000 0,000 2544974




GC trace of 10a catalyzed with Rh,(R-PTTL);(TPA) catalyzed instead of with Rh,(S-
PTTL);(TPA) to show the opposite trend in enantioselectivity.
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diastereomer
|
1
'i
|
[
| -l
Ret. Time Width
Peak Result Time Offset Area Sep. 1/2 Status
Name () (min) (min) (counts) Code (sec) Codes
4.6050  38.408  0.000 11153 BB 6.2 79
26.4122  38.831  0.000 63972 BB 6.7
9.4794  39.486  0.000 22960 BE 6.6
59.5035 40.03%2  0.000 144121 BE 7.0
Totals: 100.0001 776?555 2422006 e
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'H NMR spectrum of 11 (400 MHz, CDCls)
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C NMR spectrum of 11 (100 MH, CDCls)
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GC trace of racemic 11 (Chiralpak G-TA column, 200 °C injection, 50—180°C at 0.4°C per
min., hold 20 min.)
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PABB—._ 0025 o nEn To nze T 4l
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E| 0 <WI=16.0
] o F e T s o 5 ) M5 20 T
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; : =Wi=32.0
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-SR
Ret. Time Width
Feak Peak Result Time Cffset Area Sep. 1/2 Status
No. MName () (min) (min) (counts) Code (sec) Codes
1 48.8452 80.979 0.000 245929 BE 20.8 82
2 51.1548 81.696 0.000 257557 BB 19.8



GC trace of enantioselective 11 (Chiralpak G-TA column, 200 °C injection, 50—180°C at
0.4°C per min., hold 20 min.)
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Ret. Time wWidth
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. HMame ] (min) (min) (counts) Code (sec) Codes
1 95.8060 B1.063 114578 BE Z20.7
2 4,1940 B1.793 5016 BB 12.5 83
Totals: 100.0000 119524
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'H NMR spectrum of 12 (400 MHz, CDCls)
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BC NMR spectrum of 12 (100 MHz, CDCls)
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GC trace of racemic 12 (Chiralpak G-TA column, 200 °C injection, 50—180°C at 0.5°C per

min., hold 20 min.)
: : 1o 1 i la 5 5 I Il
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Ret. Time Width
Peak Peak Result Time Cffset Area Sep. 1/2 Status
No. Name ] {min) (min) (counts) Code (sec) Codes
1 49.4335 97.989  0.000 91249 BB 19.3 86
2 50.5665 98.979 0.000 93340 BE 19.1
Totals: 100.0000 0.000 1845889




Enantioselective GC trace of 12 (Chiralpak G-TA column, 200 °C injection, 50—180°C at

0.5°C per min., hold 20 min.)
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Ret. Time Width
Res?ult Time Offset Area Sep 1/2 Status
() (min) (min) counts) Code (sec) Codes
i 14.0367 97.941 0.000 26609 BB 17.3 87
2 85.9633 98.853 0.000 162956 BB 20.8
Totals: 100.0000 0.000 -




'H NMR spectrum of 13 (400 MHz, CDCls)
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C NMR spectrum of 13 (100 MHz, CDCls)
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HPLC resolution of racemic 13 (Chiracel IB column, 99:1 hexanes:isopropanol, 1

mL/min, 220 nm)

DAD1 B, Sig=220,4 Ref=450,80 (DB4-2281.D)

min|

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilutiocon : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 B, Sig=220,4 Ref=450,80

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
|

0.1363 6742.84961 777.97626 48.0208

2 7.435 VV 0.1646 7298.66943 692.54535 51.9792
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Enantiomeric excess of 13 (Chiracel IB column, 99:1 hexanes:isopropanol, 1 mL/min,

225nm)

"DAD1 C, Sig=225,4 Ref=450,60 (DB421901.D)
mALU ]
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| i
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250 < |
2 |
e
o ; i T R R R e S S N LRV Ot
21l 2 3 a B e 5
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1l C, Sig=225,4 Ref=450,80
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAU] %
ittt Bttt | === === | === |- [ === |
1 6.804 VV 0.1724 809.45288 65.00055 2.91386
2 7.182 WV 0.1933 2.69728e4 1913.40662 97.0864
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"H NMR spectrum of 14 (400 MHz, CDCl;)
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C NMR spectrum of 14 (100 MHz, CDCls)
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'H NMR spectrum of 15 (400 MHz, CsDy)
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C NMR spectrum of 15 (100 MHz, C<Dy)
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HPLC resolution of racemic 15 (Chiracel IB column, 99:1 hexanes:isopropanol, 1
mL/min, 254 nm)

DAD1 A, Sig=254,4 Ref=450,80 (DB4-52BC.D)
mAU
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= | T I T i
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Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=450,80

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %

e B el e |==mmmmomm- |-=—mm=m- |
1 10.993 PV 0.2676 5127.26123 289.21527 49.3078
2 12.833 VB 0.4551 5271.21533 179.24860 50.6922

Totals : 1.03985e4 468.46387
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Enantiomeric excess of 15 (Chiracel IB column, 99:1 hexanes:isopropanol, 1 mL/min,

254nm)

DAD1 A, Sig=254,4 Ref=450,80 (DB4-50BC.D)
mAU | S
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Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=254,4 Ref=450,80
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
intadall Rttt e e [===m—————- |======———= | === |
1 10.606 BB 0.2987 1.33472e4 637.49329 90.6329
2 12.565 BB 0.3072 1379.45874 68.88647 9.3671

Totals 1.47266e4 706.37976
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"rom spectrum after cis—isomer
crystallized out of solution
and was removed

'H NMR spectrum of Rhy(S-PTTL),(TPA), + ethyl acetate adduct (400 MHz, CD;CN)
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BC NMR spectrum of Rhy(S-PTTL),(TPA), (100 MHz, CD;CN)

99

MM NNNNNN N oy

] Sy T

o ™ N
™ ™ o From unphased
© ® v a

3 3 2 013 spectrum
o < @

] & ®

« i .

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm



