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(A) Metal screening, equivalent, and temperature optimization

Table S1: Metal screening for the o-chloranil mediated CDC reaction.”

Lo
7@ ©W O
. Metal(10 mol%)
ON/N\"—N N O o-chloranll(1 2 equiv) Ph
o, N THF,RT,24h
0 y

(S)-1 (S)(2S,2(1'S))-3a

Entry Metal ¢ [h] Yield syn/anti
(%]

1 CuBr 24 17 1.3:1

2 Cul 24 13 1.2:1

3 Cu(OTY) 24 15 1.1:1

4 CuBr, 24 20 1:1.2

5 Cu(OAc), 24 25 1:2

“ Reaction conditions: (S)-1 (0.1 mmol), 2a (0.12 mmol), o-chloranil (0.12 mmol), metal (0.01
mmol) and THF (1.0 mL). ” Isolated yield of combined 3a (syn and anti). © The diastereomeric

ratios of 3a determined by 'H NMR.

Table S2: Equivalent screening for the o-chloranil mediated CDC reaction.”

o)
2a
(o] |
o e e ls
N/N\i‘_N N O o-chloranil QN/N\F_N Ph
O ]/N THF,RT,24h I]/ N
§e °

(S)1 (S)N28,2(1'S))-3a
Entry 1/2a/o-chloranil ¢ [h] Yield syn/anti
[%]”
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1 1/1.2/1.2 24 64 4.6:1

2 1/1.2/1.5 24 50 3:1
3 1/1.5/1.2 24 65 2.5:1
4 1.2/1/1 24 55 2.8:1

¢ Reaction conditions: (S)-1 (0.1 mmol), 2a (0.12 mmol), o-chloranil (0.12 mmol), and THF(1.0
mL). ? Isolated yield of combined 3a (syn and anti).  The diastereomeric ratios of 3a determined

by 'H NMR.

Table S3: Temperature screening for the o-chloranil mediated CDC reaction.”

o

O i
R
SR AL o s
| i i
B NGRS
O’//,]/N THF ‘1,1(

e ;

(S)1 (S)(2S,2(1'S))-3a
Entry T (°C) ¢ [h] Yield syn/anti¢
[%]°

! 60 8 70 23:1

2 40 16 65 2.5:1

3 20 24 64 4.6:1

4 0 36 <10 n.d.

> 20 36 0 n.d.

“ Reaction conditions: (S)-1 (0.1 mmol), 2a (0.12 mmol), o-chloranil (0.12 mmol), and THF (1.0
mL). ? Isolated yield of combined 3a (syn and anti).  The diastereomeric ratios of 3a determined

by 'H NMR. n.d. = not determined.
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(B) Mechanistic experiments and proposed reaction pathways

The plausible reaction pathway for the coupling is postulated to involve a single-electron transfer
(SET) radical mechanism' in Scheme S1. A single electron transfer from the tertiary amine 2a to
o-chloranil generates a radical cation I and a o-chloranil radical anion. The radical oxygen of the
o-chloranil radical anion then abstracts a-H-atom from the radical cation I generates the key
intermediate iminium cation II. With one equivalent of 2,6-di-fert-butyl-4-methylphenol (BHT), a
radical inhibitor, the yield of the coupling product decreased dramatically from 64% to 21%.
These results were interpreted as the generation of radicals as key intermediate, and are in
consistence with the observations by Wang et al’ and Chi et al’. Then the anionic oxygen of
o-chloranil radical anion then abstracts an a-hydrogen from the glycinate to generate an enolate.
Finally, the nucleophilic attack of the enolate on the iminium cation II generates the CDC product

3a and the 3.,4,5,6-tetrachlorobenzene-1,2-diol 5.

? %C =)
W SSe@s
|<—N < i~
BHT(1 equiv) N/ \ NPh
o—chloran|I(1 2 equiv N

(S) -1 3a
24h, 21% yield

OH BUT radical inhibitor

_al
O o-chloranil o Cl
N-pn Nepp
@ & Phy HO cl
H\_ -/
2a 1 a

Scheme S1. Mechanistic experiments and proposed reaction pathways
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(C) Stereochemical Transition of CDC

Considering the stercochemical outcome of the reaction under study, we could propose two

transition (TS) A and B (Figure S1), leading to diastereomers (S)(25,2(1°S))-3/(S)(2S,2(1°R))-3

(3-syn/3-anti), respectively. In TS A, the N-phenyl group occupies a position of the larger

substituent, thus avoiding unfavorable non-bonding interactions with the phenyl ring at the imine

bond of the Ni(Il) complex, which render A more favorable than B. Under optimized oxidative

conditions, iminiums were attacked highly selectively from the si-face of Ni(II) glycinate®**

generating excellent diastereoselectivity. Therefore, the CDC reaction didn’t generate the

diastereomers (S)(2R,2(1°R))-3/(S)(2R,2(1°S))-3. The relative and absolute configuration of major

coupling compound 3a-syn was determined to be (5)(2S,2(1°S)) and the minor one 3k-anti was

determined to be (S)(25,2(1°R)) by X-ray crystallography (Figure S3).
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Figure S1. Stereochemical Transition of CDC
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(D) The Absolute Configuration of 3a-syn and 3k-anti

X-ray Single Crystal Stucture Analysis of (5)(25,2(1°S))-3a:

X-ray crystallographic data of (S)(25,2(1°S))-3a were solutions at T = 293(2) K: Cy4H3sN4NiO3,
M, = 705.47, monoclinic. Space group P2 (1), a=15.670 (3) A, b=10.967 (3) A, ¢ =21.785 (6)
A, a=90°B=107.289 (8)°, y=90°, V=35747 (16) A’, Z=4.

(5)(25,2(1°S))-3a:

Figure S2. The crystal structure of (S)(25,2(1°S))-3a by X-ray analysis.

(5)(2S,2(1°R))-3k:
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Figure S3. The crystal structure of (S)(2S,2(1’R))-3k by X-ray analysis.
These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data request/cif, the CCDC numbers are 927172 for (S)(25,2(1°S))-3a, and

962699 for (S)(25,2(1°R))-3k.
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(E) HPLC spectra for de determination

3a

mAU mAU
125] |§ PDA Multi 1 { Ig PDA Muti 1
1 5 2001 a
100+ | 1 |
1 1501
7] ‘ P ] ‘
] | 3 3 100] ‘
S04 | \ 1 |
] ‘ N o ] |
e |
259 | E] ot ‘ | 8
] \ 2N 28 £
1~ A \ \ ~_ 1 2,8 :
L S S - ~ s o ——— — |
———r T d - —
0 2 50 75 100 125 150 175 0 2 50 75 100 125 150 175
min min
1 PDA Multi 1/254nm dnm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chl 254nm 4nm Chl 254nm dnm
[Peaké | Ret Time Area Height Area% Height % Peak# | RetTime | Ara | Heghi | Ara% | Haghi% |
T 32.100] 18384018 12655 30339 STI3 i 31613 3135254 207081 93340 98158]
2 41114 12442867 52225 20.534 21102 2 B0 127514 883 0380 0399
Ell 53.012 18012468 52017 29.726 21.260 3 50850 15399 166 0.046 0.075]
1] 133616 11756042 1609 19.401 6504 1 143.180] 2092382 3026 6.235] 1.368]
Total 60595396 247487 100.000 100,000 Total 33560549 115 100,000 100,000

The de was determined by HPLC with a Chiralpak AD-H column (“hexane/"PrOH = 75/25, A =
254 nm, 0.8 mL/min). For the synm-isomer: tg (major enantiomer) = 31.61 min, tg (minor
enantiomer) = 50.85 min, > 99% de; for the anti-isomer: tg (major enantiomer) = 143.18 min, tg

minor enantiomer) = 43.91 min, 88% de.
( )

o PDAMult 1 | ] PDA Multi 1
500 ° 200 L
° 1 2
1 |
150
8 |
250 ‘ = 100- |
| o | &
g \ ] \ g
O \ i = N '/ e~
. S, — S S . ——— . . ;
25 50 7% 100 125 150 175 0 25 50 75 100 126 150 175
min min
1 PDA Multi 1/254nm 4nm 1 PDA Multi 1/254nm 4nm
PeakTable
Chl 254nm dnm ; ) Chl 254nm 4nm
[ Peakd Ret.Tme | Area Height | Area% Height % Peaki | Ret Time
13573 26486453 518222] 48194 67.947 1] 12,137
2 17925 1231113 3 2240 2,684 2] 17613
3 31183 26167060 47613 29039 33,682
] 131610 1072845 1957 0330
Total T swosTanl 62087 100,000 100.000

The de was determined by HPLC with a Chiralpak IA column ("hexane/ PrOH = 60/40, \ = 254
nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 33.68 min, tg (minor enantiomer) =
12.14 min, 96% de; for the anti-isomer: tg (major enantiomer) = 143.25 min, tz (minor enantiomer)

=17.61 min, 97% de.

3¢
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mAU mAU
{ ] PDA Multi 1 g PDA Multi 1
4007 2 150- [
1 |
3007 ‘\
| 100 |
200] “
4 1 2 |
Pl 3 0] : .
100+ N \ 8
] I \ 13 2
1 | |\ 5 .
oA S , — PPN N i ; T~
v T . T T T
0 25 50 75 100 125 150 2 50 75 100 125 150 175 200
min min
1 PDA Multi 1/254nm 4nm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chl 254nm 4nm Chl 254nm 4nm ] )
[ Peakt Heght | Area% Height % | Peaké | RetTime | Awa Height Ata% | Height%
1 93 11301 22.020] 1 12013 138237 304 0285 1.971
2 39818 62.090 2 13.482 297779 5977 0613 3228
3 38252 14.908|
a 10628 0.981|
Total 100.000 100.000

The de was determined by HPLC with a Chiralpak IA column (“hexane/ PrOH = 60/40, } = 254

nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 38.88 min, tg (minor enantiomer) =

13.48 min, 98% de; for the anti-isomer: tg (major enantiomer) = 164.17 min, tz (minor enantiomer)

=12.01 min, 98% de.

3f

mAU
{ e PDA Multi 1 g PDA Multi 1
750+ 3 }z
500 ‘
w |
| . a |
] 5 20 |
250 | 2 ‘w‘ [
] I \ \ ]
L g TRl ;
1 AW ) £ R [~
B e e e N " | of Al v _—
I N N - - T N T T T T T
[ 25 50 7 100 25 50 75 100
in min
1 PDA Mult 1/254nm dnm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chl 254nm 4nm Chl 254nm 4nm
Peakit Ret. Time Peak Ret Time |
1 10.516 97 i
2 14718 7.187] 2
3 23.197 S 3
4 76699 11747497 3 15510 2.400 4
Total| 75743163 1357951 100.000 100.000 Total

The de was determined by HPLC with a Chiralpak IA column (“hexane/"PrOH = 60/40, A = 254

nm, 1.0 mL/min). For the syn-isomer: t (major enantiomer) = 22.28 min, tg (minor enantiomer) =

10.54 min, 98% de; for the anti-isomer: tg (major enantiomer) = 72.41 min, tg (minor enantiomer)

=14.63 min, 98% de.

mAU mAU,
E PDA Multi 1 1000 § PDA Multi 1
1000 d =
7501 |
750 8
g [
| 500
o] \ \
\ \
250 | o 250 |
| g z s |l < 2
| &8 o g /L 2 8
&J;,T'AJ_,‘_‘»“&L ~ " oA J‘»,J_HJA_*L._ — o~ — i
T T T T T T
25 50 7 100 2 50 75
n min
1 PDA Multi 1/254nm 4nm 1 PDA Multi 1/254nm 4nm
PeakTable
Chl 254nm 4nm Chl 254nm 4nm
Peaki | Ret Time A Tieight Area % Height % [Pk | Ret Time = T Hegt% |
1 10.786 36732206 1105629 37.277 60.104 1 10,993 722511 1.683
2 19386/ 37670964 619732 38230 33.690 2] 19.090 58819132 92965
3 25.562| 13004350 79578 13.197 4326 3 25.541 586845 0.502
4 75.264] 11131028 34579 11.29 1.880 4 72.154 16872069 | 4850
Total 98538549 1830518 100.000| 100.000 Total 77000556 100.000 100.000
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The de was determined by HPLC with a Chiralpak IA column (“hexane/ PrOH = 75/25, A = 254
nm, 1.0 mL/min). For the syn-isomer: tz (major enantiomer) = 19.09 min, tg (minor enantiomer) =
10.99 min, 97% de; for the anti-isomer: tg (major enantiomer) = 72.15 min, tz (minor enantiomer)

= 25.54 min, 98% de.

mAU
I & PDA Multi 1 I & POA Multi 1
100 g e
1 K 200+
754 |
50 . 5
| 2 100
] ‘ 2 2
2 ~
Ot AV B Y &
0 2 50 7% 100 125 150
min min
1 PDA Multi 1/254nm 4nm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chl 254nm 4nm i Chi 254nm 4nm
cakf | RetTime | Aea | Height Area% | Height% [CPeak | Ret Tume | Height | Area% | Height%
i 25250 10997775 85281 19.528] 30,501 [ 1] 23182 14369 2479 1398
| 31407 1280; 114332 22.732[ 10891 2 31635 258004 w311 79.007
3l 75.196] 16282910 18304 28913] 17276 [ 3l 66382 1350’ 0.830 0413
| 95.591] 16234680 31686, 28827] 11332 [ 1 95104 27791027 32858 16879 16.181
Total [ se3i7an 279602 100.000° 100.000 [Toul 59281932 326670 100,000 100.000°

The de was determined by HPLC with a Chiralpak AD-H column (“hexane/ PrOH = 80/20, A =
254 nm, 0.8 mL/min). For the syn-isomer: tg (major enantiomer) = 31.64 min, tg (minor
enantiomer) = 23.18 min, 90% de; for the anti-isomer: tgx (major enantiomer) = 95.10 min, tg

(minor enantiomer) = 66.38 min, 96% de.

mAU mAU
1 H PDA Multi 1 B PDA Multi 1
400 = &
i 400
300
1 8 300
200 g 200
1 | 1
100 2 100
1 3 2
o i \ — — ol ~ \ = |
0 2 50 75 100 125 150 o % s 75 10 1 1%
min min
1 PDA Multi 1/254nm d4nm 1 PDA Multi 1/254nm dnm
PeakTable PeakTable
Chl 254nm dnm ) Chi 254nm 4nm
[Peaké | Ret. Time Area | Height Peaki | RetTime | Area | Heght | Area% Teight % |
1] 12,411 15600754 4 1] 12213 243554 6728] 0.550 1.412|
| 14936 8602321 2] 3 073 0078 0201
3 26.849. 15340329 ] 3 1] 464091 92.306 97.412]
1 145.050] 10355874 I i 308307 1628 7066 0971
Total 19959279 850013 Total 49273010 176420 100.000: 100,000

The de was determined by HPLC with a Chiralpak IA column ("hexane/ PrOH = 60/40, A = 254
nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 25.49 min, tg (minor enantiomer) =
12.21 min, 99% de; for the anti-isomer: tg (major enantiomer) = 147.17 min, tgx (minor enantiomer)

= 14.68 min, > 98% de.
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mAU

PDA Multi 1

mAU
2 g PDA Multi 1 z
R &
300- = ‘—
500 ‘
200-
2
H |
R 250
100 |
\ | H
- 8
J \ \ T
0+— G 0
7 T
2 50 75 100 125
min
1 PDA Multi 1/254nm 4nm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chl 254nm dnm ) ) Chl 254nm 4nm
Peak! Ret. Time Area Height Height % Peaks Ret. Time Area Height | Area% Height %
i 13053 13579806, 334197 41541 12535 2110570 378 1943 7.269
e 5 981 89517 1040 0,082 0.141
1
100.000]

The de was determined by HPLC with a Chiralpak IA column (“hexane/"PrOH = 60/40, \ = 254

nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 27.55 min, tg (minor enantiomer) =

12.54 min, 93% de; for the anti-isomer: tg (major enantiomer) = 100.13 min, tz (minor enantiomer)

= 18.98 min, > 99% de.

mAl

mAO __ mAU
g 8 PDA Multi 1 500 N PDA Multi 1]
200 3 I: H
12 |2 &
] ‘I 400-
150 ‘
i 300 |
100 8
1 ‘ " 200
| |
. : .
“ “\ : 100 [ 3
it a g 8]\
ol ) S~ i 3.3/ [~
L Ir
2 50 75 100 125 25 50 75 100 125
min min
1 PDA Multi 1/254nm dnm 1 PDA Multi 1/254nm dnm
PeakTable PeakTable
Chl 254nm 4nm Chl 254nm 4nm
Peaki | RetTime | Area Heght | Area% Height % Peak? | Ret Time Area | Heght | A% Heght %
i 13259 8115677 187252 19.561 36,084, i 953 379985 9041 0528 1,638
2 183 12483078 207206 30,088 39.929. 2 19352 Z 3660 0311 0.663
3| 26.586 8105000 ‘“"nn. 19.536 18.455 3 24874 42’ 12 477355’ 59.415 86.475
1 90934] 12784399 28707 30815 5532 ] 80.079| 28611853 61956 39746 11.22
Towl AT488I54 318932 100,000 100.000] Total 71986206, 352013 100,000 100.000.

The de was determined by HPLC with a Chiralpak IA column (“hexane/"PrOH = 60/40, A = 254

nm, 1.0 mL/min). For the syn-isomer: tzx (major enantiomer) = 24.87 min, tg (minor enantiomer) =

12.95 min, 98% de; for the anti-isomer: tg (major enantiomer) = 80.08 min, tx (minor enantiomer)

=19.35 min, 98% de.

31
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mAU

mAU B
+000] g POAMGET oo ’§ POA Mult 1
i I
7s0] 1000 |
i 3 750 ‘
500 g | “
] Bl 500 ‘
250 ‘ | ‘
I 3 i ‘ 3
11 s 3 H
L e S e — . o}l —
, T ;
0 10 2 30 40 50 & 70 80 10 2 % 40 Py 7
min min
1 PDA Multi 1/254nm 4nm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chl 254nm 4nm Chl 254nm 4nm
[Peaké | Ret Time A Hght A% Height % | [ Peaké | ReiTime | Area Height | Area®% | Heght% |
T 823 2373461 1009273 35920 51.703| i 7.968 7403, 2957 007 0%
2 9226 8800812 359867 13480 18435 2 8700 15219 513 0017 0.041
3 14192 24770513 52730 37584 27502 3 14826] 79619960, 1268083 931 5.777]
3 45504 8o02131 40233 13052 2001 ) 9995 88315% w77 0975 2956
ol 65900020] 1952104 100,000 100.000 ol BESIT) 1310310 100.000 100,000

The de was determined by HPLC with a Chiralpak IA column (“hexane/ PrOH = 60/40, \ = 254

nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 14.83 min, tg (minor enantiomer) =

7.97 min, > 99% de; for the anti-isomer: tg (major enantiomer) = 49.99 min, tg (minor enantiomer)

= 8.70 min, > 99% de.

mAU
3 PDA Multi 1
300 £
0] \l
3
Q
100 ﬂ
l ‘ | :
I \ s
i .
D,_\“_“]t ~) n - i
T T T
2% 50 7% 100 125 150
min
1 PDA Multi 1/254nm 4nm
Ch1 254nm dnm )
Peak# Ret. Time Area Height
1 10947 13335907 327017}
2 12.759 11817785 258213
3 25.59 12538645 118050
4 112.0% 11302062 14854
Tots 48994399 718134

mAU

1 § PDA Multi 1
150<‘ 8
] |
100+ |
] |
1 |
® 8 ||
- 1 e
] 18 |\ i
] L |\ =
g .
0 2

1 PDA Multi 1/254nm 4nm

Chl 254nm 4nm
Peak# | Ret Time Arca Height Arca % Height %
T 11.209 1331576, 26544, 1118 12910
2 13928 157930, 2222 0.488 1.080
3 28465 23015174 167912 71168 81.666
£} 132252 7834556 8929 2422 4343
Total 32339235 205608 100.000 100.000

The de was determined by HPLC with a Chiralpak IA column (“hexane/"PrOH = 60/40, A = 254

nm, 1.0 mL/min). For the syn-isomer: tx (major enantiomer) = 28.47 min, tg (minor enantiomer) =

11.21 min, 89% de; for the anti-isomer: tg (major enantiomer) = 132.25 min, tg (minor enantiomer)

=13.93 min, 96% de.
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PeakTable PeakTable
Chl 254nm dnm Chl 254nm 4nm )
[_Pe: Ret Time | Height | Area% | Height% | Peak#h | Ret Time Area Height | Area% | Height% |
T 0.074| 13703253] 608830 8988 7103 1 9,080, 23341 9768 0,415 1192
2 10917 14271671 23551 51012 27897 19.403] 50035883 809915/ 99,555 98,808
Total 27976927 8441l 100.000° 100.000° Total 50259326 819683 100.000 100.000
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The de was determined by HPLC with a Chiralpak IA column (“hexane/ PrOH = 60/40, A = 254
nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 19.40 min, tg (minor enantiomer) =

9.08 min, 99% de.

mAU
] mAU
1250 ’5 PDA Multi 1 ] = PDA Multi 1
1000 7501
750 |
] 500 |
1 g 1 |
500 H ]
] [ 250 |
250] ‘
o} Y o _
° 5 1 1’ » = © * 40 0 5 10 15 20 2 E 35 4
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1 PDA Mult 1/254nm 4nm 1 DDA Muti 11254 dnm
PeakTable PeakTable
Chl 254nm 4nm § ) . Chl 254nm 4nm i
Peakh | _Rel Time Ara Height | Ara% | Heighi% | [Peaké | Ret Time Area Haght | Awa% | Heighi%
T 7.000] 1350933 633 7335 il 0.980 158052 26733] 1081 2963
2| 18050 0736 50347 25041 2 17317| 41923011 875381 38919 97,037
Total 687667 100,000 100,000 [ Totl 1063 o02314 100,000] —100.000

The de was determined by HPLC with a Chiralpak IA column (“hexane/ PrOH = 60/40, A = 254
nm, 1.0 mL/min). For the anti-isomer: tg (major enantiomer) = 17.52 min, tx (minor enantiomer) =

6.98 min, 98% de.

207 3 PDA Mult 1 150 8 PDA Multi 1]
] N ] b
150/ | |
| 3 100 2
100] f 2 | :
] ‘ 8 {
i $ i [
] ’ 3 s0] |
50 | \z ]
] | I T
1 8 Ny N
[N SN 2 A ~ _ g.\v./':_-.,—v o \ - T !
20 30 40 50 60 70 80 90 2 30 40 50 60 70 80 90
mi min
1 PDA Multi 1/254nm d4nm
PeakTable PeakTable
Chl 254nm 4nm < — 5
[Peaké | RetTime | Area | Height Height % ”L".E"'Im_‘ Area . “k‘%’"l"_ -
i 22,194 127685%6] 19031 45,631 2530 0367 1073
2| 27.544] 10585030 111042 26.624 > “_“
3 16.083] 12449366 71330 [ 17.103 1 “‘ﬁ; = ﬁﬁ :L 20
1] 58.684] 10688299 44383 0] 10.642 S o o
Total [ asa0n222] 117070 100.000 100.000

The de was determined by HPLC with a Chiralpak IA column (“hexane/ PrOH = 60/40, A = 254
nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 45.36 min, tg (minor enantiomer) =

22.48 min, 97% de; for the anti-isomer: tg (major enantiomer) = 57.83 min, tg (minor enantiomer)

= 28.42 min, 97% de.
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[ Peak# | Ret.Time | rea Height Area % Height % | Chi 254nm 4nm
1 38373 590189 16540 40511 39472 Peakd Ret. Tume. Area | Height Area % Height %
2] 45830 1408061 10021 10,081 23914| 1 39518 111782 382 03%) 0.67
3] 55080 1283873 8685 8812 20.726| 2 16216 2361488, 17883 6927 31320
1 85679 5914392 66: 10.5% 15.888] 3] 54757 18613 131 0055 0.230
Total [ 1ase8823 11905 100.000 100.000] 4 80.422 31600622 38685 92,691 67.771
Towl, 34092466 57082 100000 100,000,

The de was determined by HPLC with a Chiralpak AD-H column (“hexane/ PrOH = 75/25, ) =

254 nm, 1.0 mL/min). For the syn-isomer: tg (major enantiomer) = 80.42 min, tg (minor

enantiomer) = 39.52 min, 99% de; for the anti-isomer: tg (major enantiomer) = 46.22 min, tg

(minor enantiomer) = 54.76 min, 98% de.

mAU
, - mAU
1 It POAMLT ] POA Multi 1
] ( ] i
1 3004 |
500- \ | \
] | 5 \
] 2 2004
] K ] |
250+ | 1 \
1 \ 100
= I e e
T T T T
o 10 20 % 40 so €0 4 10 20 30 40 50 60
) min min
1 PDA Multi 1/254nm dnm 1 PDA Multi 1/254nm 4nm
PeakTable PeakTable
Chi 254nm dnm Chl 254nm d4nm
[ Peakit Ret. Time. 7 | Height Area% Height% | [ Peak# Ret. Tme | = Height | Area% | Height% |
[ i 18.962] 30388715 684035 51074, 9328 1 19,988 116780 S751 087 i
[ 2 3291| 3773821 302624 1892 30672 2 32.569] 47009327 367940 9.121 98 4o
[ Tota [ s 986038 100.000( 100.000 Tota [ wae107] 373690 100.000 100000

The de was determined by HPLC with a Chiralpak IA column (“hexane/"PrOH = 80/20, A = 254

nm, 1.0 mL/min). For the anti-isomer: tg (major enantiomer) = 32.57 min, tg (minor enantiomer) =

19.99 min, 98% de.
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(25,2(157))-4a

DAD1 A, Sig=254,16 Ref=360,100 (20130318ZSB\DL-282-T-600009.D)
mAU =
© q,
80 @
e s”

60

40

T T
25 5 75 10 12.5 15 17.5 20 225 miny

Signal 1: DADl1 A, Sig=254,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [rmin] [mMAU*s] [mAU] $

1 0.4159 557.45447 22.34072 11.1928
2 13.478 FM 0.4615 529.88281 19.13818 10.6392
3 0.5635 2062.97656 61.01554 41.4211
4 17.542 MM 0.7822 1830.18140 38.99652 36.7470

Totals : 4980.49524 141.49096

DAD1 A, Sig=254,16 Ref=360,100 (SNAPSHOT.D)
mAU

400

Y

300

200

12677

100

3.684
18.128

%

Signal 1: DAD1 A, Sig=254,16 Ref=360,100

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

1 12.677 BB 0.3721 1808.59814 72.24689 9.2849
2 13.684 BV 0.3805 201.42226 7.92663 1.0341
3 15.324 VB 0.5067 1.73064e4d 508.96738 88.8472
4 18.128 BB 0.6001 162.42070 3.93069 0.8338

Totals : 1.94788e4d 593.07159

The enantiomeric excess was determined by HPLC with a Chirobiotic T column (25 cm x 4.6 mm,
5 pm) (H,O/MeOH = 60/40, A = 254 nm, 0.5 mL/min). For the syn-isomer: tx (major enantiomer)
= 15.32 min, tg (minor enantiomer) = 18.13 min, 98% ee; for the anti-isomer: tg (major enantiomer)

= 12.68 min, tg (minor enantiomer) = 13.68 min, 80% ee.

(28,2(187)-4i

DAD1 A, Sig=254,16 Ref=360,100 (20130917ZSB\DL-300-50000036.0)

s 5 3 -
i a8 & -
% nAn ® 2
40 1 | 1 s
i | i A N
30 \‘ LY {
| | | |
204 il 1 1\
od AR . J NS NS N
{ ———p , . —— .
0 25 L] 5 10 125 15 175 20 25 min
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] $

1 15.297 BV 0.3447 1505.48865 64.41623 26.3383
2 15.893 VB 0.3588 1455.15503 60.46096 25.4577
3 18.291 BB 0.4429 1396.65552 46.70523 24.4343
4 19.749 BB 0.4914 1358.67346 40.49881 23.7698

Totals : 5715.97266 212.08124
DAD1 A, Sig=254,16 Ref=360,100 (20130920ZSB\L-300000006.D)
mAU g
140 )
120 N
100 1\
80 S \
60 b5 “‘ \
4 N g | 3
o] R N= N B )
(l.l 5 1‘0 1‘5 2‘0 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] $

1 16.171 BV 0.3871 1303.66101 49.85438 18.6289
2 16.936 VB 0.3822 203.83260 7.81762 2.9127
3 19.593 BB 0.5022 5231.63574 152.51328 74.7585
4 21.735 BB 0.4958 258.91888 6.99586 3.6999

Totals : 6998.04823 217.18114

The enantiomeric excess was determined by HPLC with a Chirobiotic T column (25 cm x 4.6 mm,
5 pm) (H,O/MeOH = 50/50, A = 254 nm, 0.5 mL/min). For the syn-isomer: tg (major enantiomer)
=19.59 min, tg (minor enantiomer) = 21.73 min, 90% ee; for the anti-isomer: tg (major enantiomer)

=16.17 min, tg (minor enantiomer) = 16.94 min, 73% ee.
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(F) Copies of "H NMR and *C NMR Spectra for the Products

Nickel(IT)-(S)-BPB/2-Amino-2-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl) acetic acid

Schiff Base Complex 3a
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Nickel(IT)-(S)-BPB/2-amino-2-(2-(3-methoxyphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)

acetic acid Schiff Base Complex 3¢
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1C

1-yl) aceti

in-

1

isoquino

Nickel(II)-(S)-BPB/2-Amino-2-(2-(2-methylphenyl)-1,2,3,4-tetrahydro

acid Schiff Base Complex 3e
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1C
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Nickel(IT)-(S)-BPB/2-Amino-2-(2-(4-methylphenyl)-1,2,3,4-tetrahydro

acid Schiff Base Complex 3f
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inolin-1-yl)

1soquino

Nickel(IT)-(S)-BPB/2-Amino-2-(2-(4-tert-butylphenyl)-1,2,3,4-tetrahydro

d Schiff Base Complex 3g
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lin-

isoquino

Nickel(IT)-(S)-BPB/2-Amino-2-(2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydro

d Schiff Base Complex 3h
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1C

1-yl) aceti

lin-

isoquino

Nickel(IT)-(S)-BPB/2-Amino-2-(2-(4-fluorophenyl)-1,2,3,4-tetrahydro

acid Schiff Base Complex 3i
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1C

1-yl) aceti
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isoquino

Nickel(IT)-(S)-BPB/2-Amino-2-(2-(4-chlorophenyl)-1,2,3,4-tetrahydro

acid Schiff Base Complex 3j
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d Schiff Base Complex 3k-syn
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Nickel(IT)-(S)-BPB/(S)2-Amino-2-((R)-2-(4-bromophenyl))-1,2,3 4-tetrahydroisoquinolin-1-yl

) acetic acid Schiff Base Complex 3k-anti
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Nickel(IT)-(S)-BPB/2-Amino-2-(2-(3,4-dimethylphenyl))-1,2,3,4-tetrahydro
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isoquinolin-1

Nickel(IT)-(S)-BPB/2-Amino-2-(2-(3-chloro-4-methylphenyl))-1,2,3,4-tetrahydro

d Schiff Base Complex 3m
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Nickel(IT)-(S)-BPB/(S)-2-Amino-2-((S)-2-(3,5-bis(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroi

d Schiff Base Complex 3n-syn
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Nickel(IT)-(S)-BPB/(S)-2-Amino-2-((R)-2-(3,5-bis(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroi

soquinolin-1-yl) acetic acid Schiff Base Complex 3n-anti
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(S)-2-amino-2-((:S)-2-phenyl-1,2,3 4-tetrahydroisoquinolin-1-yl)a

cetic acid 4a
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(S)-2-amino-2-((:S)- 2-(4-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)acetic acid 4i
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