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Copies of *H and *C NMR spectra of products
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Copies of HPLC chromatographs of products

The enantioselectivity for the products 3b-u obtained from catalyst |1 was determined by

comparison of the chiral HPLC data with the product obtained from 1 eq. catalyst I plus 1 eq.
catalyst I11.

DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOD1413.D)
mALU 14
30| I i
‘ .
] | |I
25 0] ‘ | | |
\
2] ‘ |
‘ l
15 NO, |
0 Br | .l
10 ‘ I ‘ {
] racemate \I \
1 [ |
57 | \ I".
] I I"‘. I| "".‘
[y — B U L e ﬂ‘ Nl .\,,_ o —— _ R
I % ’IIO 1|5 2IO 2‘5 nl-|in
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU* 3 ] [mAU] %
-——— |- |-———— == |- | -—————————- | ———————- |
1 14.065 BB 0.3644 858.78888 34,97898 50.2431
2 15.502 BB 0.4147 850.47748 30.36698 49,7569

DADT A, Sig=254,4 Ref=360,100 (LJH\LJHO01072.D)

mAU §’
30 0 Kk T
N
‘ .l
] 1 M
20 NO, Iy
o) Br ]
|
157 3a + ent-3a ‘\ ‘k
Ine
| \
10 ‘ 'l ‘ l‘
I
5 RER .
"‘q't. I‘ I'L ‘l \ f\
N I PV SN Lo I
:lj I 1‘0 I‘E ZIO ZIE min|
Peak RetTime Type Width Area Height Area
# [min] [min] (MAU*3 ] [MAU] %

1 14.977 BB
2 16.324 BB

26.37478
32.41551



DADT A, Sig=254 4 Ref=360,100 (LJH\LJHO01101.D)
rnAU_' %
i \
120 ‘l‘
_ 1
100 |‘
1 |
80 I‘
] ent-3a |‘
60 |
(product obtained using catalyst IlI |‘ -
40 ‘ I| °
4 \I‘ "ﬂl"ll
i | |I ‘I |
20 1 |\
] ‘ll‘ﬂ,;"l | | |‘ \
1 | " |‘ \ / |
04 U L B - ___jm\J _ \V \'\r_ T
é 'Ib 'Il5 2|0 mlin
Peak RetTime Type Width Area Height Area
# [min] [min] (mMAU*s ] [mAU] %
e EEEEE | ===l ——————- R | ———— - | -———— - |
1 15.044 BB 0.4217 3%9e7.77637 139.55348 T8.0103
2 16.497 EB 0.4634 1118.44153 35.91027 21.9897
DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO1065 D)
mAU | 8
'I6{J—: ﬁ
1 @) 1
'I4{]7_ ||
] H ‘ ‘ \
120 ‘ |
\
1 o) Br ‘ |
3a ‘ |
|
60{ (product obtained using catalyst I) ‘ |\|
|
40 e | |
20| . I,w'q‘-.‘l |
. i AUER
{]—_ e LN A e / l\l,‘l \'\T_ ——
% ‘ ‘ I I 'Ib 'I‘S 2b 2|5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s ] [mAU] %
e R e e R |- - |
1 15.161 EB 0.4103 T732.23352 26.83512 11.7437
2 1le.356 BB 0.4832 5502.89551 169.30943 B88.2563
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DAD1 A, Sig=254 4 Ref=360,100 (LJH'\LJHO0 1144 D)
mAU - E
2] #l
' |
] g |
s | 0
] l ‘ |
| NS
5] ‘| ‘ |
| \ \
] | ‘I MID NOZ"!:
| (¢] Cl
10 ‘ |‘ \
P | ‘ﬂ 3b + ent-3b
I
\
7 |‘ ‘ I\ ‘ I‘|
| | |
|l| ‘ l\ || ‘I" | ‘I'w -
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU* 3] [mAU] %
e | -———— - |-—————————- |-————————- | ———————= |
1 13.195 BB 0.3511 450.02185 19.22274 37.3205
2 15.318 BB 0.4184 755.80981 26.85287 62.6795
DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOD1145 D)
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Peak RetTime Type Width Area Height Area
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- |- [-——————— |- | ———————= |
1 13.200 BB 0.3485 446.82642 19.27217 11.5308
2 15.206 BB 0.4371 3428.24219 115.89973 88.4692
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DAD1T A, Sig=254 4 Ref=360,100 (LJH\LJHO01129.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU* 3] [mAU] %
e [ |- | ————————— | ———————= |
1 10.757 EB 0.2731 410.30487 22.67364 35.1935
2 12.145 BB 0.3243 755.5492¢ 34.65741 64.3065
DAD1T A, Sig=254 4 Ref=360,100 (LJH\LJHO01131.D)
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Peak RetTime Type Width Area Height Area
= [min] [min] [(mAU*3] [mAU] %
———— | —————— |- === |- | ——— | ———————= |
1 10.744 BB 0.2790 375.72214 20.38746 10.5843
2 12.092 BB 0.3258 3174.07568 144.74997 89.4157
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DADT A, Sig=254 4 Ref=360,100 (LUH\LJHOD1136.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [(MAU*s3 ] [mAU] %
e | —— - |————————- |- | ———————= |
1 16.310 BB 0.4418 798.06610 27.24081 38.6390
2 18.018 BB 0.4968 1267.37695 38.02856 61.3610
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHO01137.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
- |- |[-———————— |-————————— | ———————- |
1 1€.374 BB 0.4428 587.74713 19,885495 9.6591
2 153.033 EB 0.5016 5497.16211 1e3.7a6770 90.3409
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DAD1T A, Sig=254,4 Ref=360,100 (LJH\LJHD01138.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [(MAU*s3] [mAU] %
e |- |[-————————— | - | ———————=
1 30.923 BB 0.9054 ©283.679%20 103.33691 38.4178
2 37.76l1 BB 1.1357 1.00725e4 129.74983 61.5822
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHO01139.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
————| == Rl e |- | -——————————- | ———————=
1 30.972 EB 0.8670 3228.42041 54.50412 13.1820
2 37.492 BB 1.1919 2.12626e4 259,49689 86.8180
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DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO1142.D}
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*3 ] [mAU] %
el [-———— [-———————— | —————— | - === |
1 12.047 BB 0.3205 473.19794 21.86281 37.0624
2 15.173 BB 0.3984 803.56104

30.39947

62.9376

DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOD1143.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*3 ] [mAU] %
———— | [-——— - |- |- | ————— |
1 12.047 BB 0.3320 436.01117 19.56227 11.1518
2 15.122 BB 0.4019 3473.77148 128.2771l¢ 88.8482
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DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO1132.D
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
] RS R R R e |
1 12.179 BB 0.3113 918.17957 44,02082 35,3657
2 21.809 BB 0.5836 1678.06567 42,78381 64.6343
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHD01133.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
- |- === |[-———————— | - | ——————~ =
1 12.115 BB 0.3124 692.24274 33.03959 12.3811
2 21.467 BB 0.6278 4898.90283 113.89629 87.6189
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DAD1T A, Sig=254 4 Ref=360,100 (LJH'\LJHO01146.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*3 ] [mAU] %
e [ = [-—————— | ————————- | ——————~ =
1 12.077 BB 0.3134 66l.56641 31.70617 37.4428
2 24.934 BB 0.6326 1105.30713 26.07461 €2.5572
DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO 1147 D)
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Peak RetTime Type Width Area Height Area
# [min] [min] MAU*3] [mAU] %

- Rl [-——————- | ——————————- | ———————=

1 12.075 BB 0.3171 662.54974 31.28623 10.0006

2 24.803 VB 0.6882 59¢2,55518 128.29031 89.9994
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DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHO01148.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] (mMAU*3 ] [mAU] %
g e P B |~ | —=mmmmmmm == |
1 21.385 BB 0.e433 7727.1933¢ 178.4200% 37.7168
2 25,734 BB 0.7320 1.27602e4 261.18729 6€2.2832
DADT A, Sig=254.4 Ref=360,100 (LUA\LJA001149.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU* 3 | [MAU] %
e | === = R |~ mmm - |- |
1 21.424 BB 0.6349 4641.74707 108.11337 11.4046
2 25.828 BB 0.7309 3.60589%9e4 755.37152 88.5954
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DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOD1186.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [mAU] %
el e |- | - | ———————— |
1 20.590 BB 0.6485 1165.43933 26.95165 38.2662
2 36.583 BB 0.9674 1880.16895 27.99984 ©1.7338
DAD1 A, Sig=254,4 Ref=360,100 (LJH\LJHOO1185.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [(MAU*3] [mAU] %
———— | [-——— == |-————————- | -——————- | ———————- |
1 21.005 EB 0.6174 482.31274 11.17710 8.4698
2 36.614 MM T 1.3371 5212.15381 €4.96638 91.5302
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DAD1T A, Sig=254 4 Ref=360,100 (LJH\LJHO01187.D)
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FPeak RetTime Type Width Area Height Area
# [min] [min] mAlU*s] [mAU] %
e B R B |- |
1 16.659 BB 0.4597 1.12965e4 370.53738 41.0675
2 21.386 BB 0.5722 1.6210c6ed 425.72293 58.9325
DAD1T A, Sig=254 4 Ref=360,100 (LJH\LJHDO1188.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU* s | [mAU] %
e el e | ———mm—m - == ——mm- - | ———— - |
1 1c.669% BB 0.4593 775¢.69531 254.69623 12.3028
2 21.044 BB 0.6409% 5.529813e4 125%2.93970 87.6972
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DADT A, Sig=254 4 Ref=360,100 (LJH\LJHO01173.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*3] [MAU] %
——— - |- === |- |[—————- | ———————=
1 16.033 EB 0.4423 3632.9411e 123.82283 37.7897
2 46.175 BB 1.3871 5980.62354 58.97387 62.2103
DAD1T A, Sig=254 4 Ref=360,100 (LJH\LJHOO1174.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [(MAU*s ] [mAU] %
-——— |- [-——— - |- |- | ———————= |
1 16.002 BB 0.4339 1789.86902 ©l1.80561 10.4801
2 45,186 BB 1.6473 1.52888e4 124.,61682 89,5199
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DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHO01159.D)

2 22.030 BB 0.6731 3654.9997¢6

S35

18.22420

88.8604
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s ] [mAU] %
e Il I |- |- | - |
1 17.503 BB 0.4400 351.22867 12.19471 37.9675
2 22.518 BB 0.5230 §573.84735 16.05537 62.0325
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHO01160.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU*3 ] [mAU] %
el |- |- |- | ———————=
1 17.560 BB 0.5228 458.19385 12.82615 11.139%¢



DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO1155.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
e |- == | -————————— | ——————— | ———————=
1 le.661 BB 0.3917 212.99754 8.23746 35.2237
2 21.927 BB 0.5080 391.701458 11.54146 64.7763
DADT A, Sig=254 4 Rei=360,100 (LJH\LJHOO1156.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU* s3] [mAU] %
———— |- |- |- | ————————— | ———————= |
1 16.649 EB 0.4000 338.39282 12.98767 13.6989
2 21.568 BB D.6041 2131.81860 51.80604 86.3011
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DADT A, Sig=254 4 Ref=360 100 (LUH\LJHOD1161.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*5 ] [mAU] %
e R e B e R R |
1 17.606c BB 0.4370 534.48517 18.61650 38.9633
2 20.332 BB 0.5149 837.27881 24.,36364 €1.0367
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHDO1162.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*3] [mAU] %
] EEEEEE R e et | -m————- |
1 17.579 BB 0.4420 759.47894 26.37248 17.35EB
2 19,951 BB 0.6120 36l6.45972
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DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHO01166.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [(mAU*s ] [mAU] %
e B e R R | ——m - |
1 1l6.661 EB 0.4090 426.31653 15.99333 38.4347
2 19.937 BB 0.5132 682.88013 20.26348 ©1.5653
DAD1T A, Sig=254 4 Ref=360,100 (LJH\LJHOO1167.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*3] [mAU] %
e [——— - [-—————————- |-——— | ———————= |
1 16.642 BB 0.4091 307.08994 11.5%9056 15.7796
2 19.736 BB 0.5529 1639.02454 43.36795 84,2204
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DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO1175.D)
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0+ o JJ\ J\_-‘I.\‘- — - e v-l —— \\___ _J,J' - A
L’Iﬁ WIO 1|5 2|0 2|5 I 3‘0 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s ] [mAU] %
- |l -———— - |- |- | ———————= |
1 19.995 BB 0.5878 1459.69482 37.0403% 59.654¢
2 24.668 BB 0.6683 987.21570 21.63717 40.3454
DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO11786.D)
mAU ] 3
120 4 %
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0] SN AN _ VNN
é 'Ib 1|5 2‘0 2‘5 BID mlin
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
-—— - [-——— - |- | ———————- | -———————-
1 19.839 BB 0.6029 5146.85254 123.83667 86.2782
2 24.665 BB 0.6701 818.56287 18.15068 13.7218
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DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHOO1177.D)
mAU
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‘IR ‘WI[] 1I5 ZI[] I ‘ 2|5 3ID min|
Peak RetTime Type Width Area Height Area
= [min] [min] [MAU*s ] [mAU] %
Sl e e e B | —mm - R |
1 14.765 BB 0.4465 2479.80713 82.54687 59.7683
2 22.306 EB 0.6421 16c9.228¢64 38.031e7 40.2317
DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOO1178.D)
mAU 1 %
225 %
200—5 ||\
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1 3r H -
3 1 ‘k 3
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i ‘\ | \Yl,-'\_ .‘I‘ A\
0 D I J AN JooN
R T T e
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*3 ] [mAU] %
——— | |[——— - [-——————— | ————— | ——————- |
1 14.650 BV 0.4550 7022.62793 226.92572 B85.643¢
2 22.343 BB 0.6349 1177.20081 27.52623 14.3564
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DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHOD1219.D)
mAU
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D__ - :v"‘ﬁ\'-k,./-l \I‘ || I‘"-— _ / ‘\-_ — S A \‘h A _ _ R
] 5
5
é WIU 'I|5 QIU 2|5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*z ] [MAU] %
el e B e R e |- |
1 12.91% BB 0.3384 862.65c49 38.06381 &67.61l60
2 15.03% BB 0.3774 413.16016 16.43094 32.3840
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHD01220.D)
mAU E
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‘2?5‘ I Elt C ‘T?5I O I1‘UI O I‘\2‘.5I ] I1‘5I L I‘\?‘SI L IQIU‘ Imin
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU* s ] [mAU] %
] R R e R e e
1 12.87¢ BB 0.3453 3836.12158 164,95131 90.5956
2 15,040 BB 0.3818 398.20151 15.70458 9.4041
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DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOD1221.D)
mAU |

—46-500
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(- | "". \'I \
o] N NN N N
3 R R Y T A
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
———— | |- |- | ——————— | ———————=
1 16.500 BB 0.5007 3843.542%7 111.91351 €0.9078

2 27.336 BB 0.7132 2466.88599 52.21719%9 39.09822

DADT A, Sig=254 4 Ref=360,100 (LJH\LJHOD1222.D)
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% 'Ib 1l5 2‘[] 2|5 I I 3‘0 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [(MAU*s ] [mAU] %
el |- |- | - | ———————=
1 16.303 BB 0.4919 2,32241e4 634,32971 97.6283
2 27.422 BB 0.6738 564.,19922 12.4238¢6 2.3717
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DADT A, Sig=254 4 Rei=360,100 (LUJH\LJHOD1179.D)
mAU %
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’ I o s 5 = 5 5 B
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*s ] [mAU] %
el |——— - |- | -———————- |
1 21.854 BB 0.6424 2736.17430 ©3.78766 ©62.8789
2 32.702 BB 0.8765 1lelb.32422 26.90358 37.1211
DAD1 A, Sig=254 4 Ref=360,100 (LJH\LJHDO1181.D)
mAU . 0O §
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é 1b I‘5 2ID 2|5 Sb s 3‘5 4ID min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
] R e e |-——mm R e R |
1 21.847 BB 0.6429 2530.90234 58.84249 36.9074
2 32.500 BB 0.9493 432¢.52832 67.91057 ©3.092¢
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DADT A, Sig=254 4 Rei=360,100 (LJH\LJHOD1195.D)
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m; (product obtained using catalyst IlI) | I‘
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E“ 1ID 1‘5 2|D 2|5 3‘{] ?IS 4I[J n;in
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*s ] [mAU] %
el EEEE | ———— | ——————- | = - |- |- - |
1 21.935 BB 0.6807 1.56547e4 353.47754 89.0541
2 32.75Z BB 0.%cd5 1924,174593 29.,58525 10,9459
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