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'H and 3C NMR Spectra of Compounds
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Table 2. Ring opening of aziridinium ions: synthesis of f-amino nitriles
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Table 3. Ring opening of aziridinium ion (S)-2a with different nucleophiles
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Table 4. One-pot synthesis of N-protected b-amino nitrile, p-amino alcohol, and vicinal
diamine from primary p-amino alcohol (S)-1a.
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Scheme 3. Structural determination of 9aa and 11
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Chiral HPLC Chromatograms of Compounds

H3C

;—N CN
: (S)-9aa

HPLC method A (1/99 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 30 min)

Table 2, entry 1, solvent: CH;CN, 97.4% e.e

DAD1 D, 5ig=230,16 Ref=360,100 (CYW 09041415X051313 2014-09-04 17-53-17\005-1301.D)
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B e [ e s i i, |
1 15.063 MM 0.4441 9298.27344 348.92560 98.676l1
2 16.8%> MM 0.4084 124.75290 209075 1.3239

Table 2, entry 2, solvent: DMSO, 97.5% e.e

DAD1 D, 5ig=230,16 Ref=360,100 (CYW 09041415X051313 2014-09-04 17-53-17\006-1401.D)
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2 16.936 MM 0.3694 60.118¢64 201237 L2 2
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Table 2, entry 3, solvent: CH;CN/H,0, 97.9% e.e

DAD1 D, Sig=230,16 Ref=360,100 (CYW 090414\5X051313 2014-09-04 17-53-17'003-1101.D)
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2 17.019 MM 0.3732 67.03071 2.99349 1.0392

Table 3, entry 1, >99% ee

DAD1 D, Sig=230,16 Ref=360,100 (ZY 031814\SX051313 2014-03-21 13-03-32\015-0801.D)
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Scheme 3, prepared as authentic sample, >99% ee

DAD1 D, Sig=230,16 Ref=360,100 (CYW 090414\SX051313 2014-09-04 17-53-17'007-1501.D)
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HsC
;—N CN
HPLC method A (1/99 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 30 min)

DAD1 D, Sig=230,16 Ref=360,100 (CYW 090414\5X051313 2014-09-04 17-53-171002-1001.D)

(rac)-9aa
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e el e o i m—— e i |
1 15.382 MM 0.4136 5923.92627 238.73009 65.2046
2 16.757 MM 0.4642 3161.20386 113.50059 34.7954

©) (R)-10aa

HPLC method B (1/99 = i-PrOH/Hexanes at a flow rate of 1 mL/min, 15 min)

Table 1, entry 1, solvent: CH3CN, >99% e.e.

DAD1 D, Sig=230,16 Ref=360,100 (CYW 090414\5X051313 2014-09-04 13-23-061007-0701.D)
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et P e jires et |t |
1 4.674 BB 0.1083 630.20349 89.33986 100.0000
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Table 1, entry 2, solvent: DMSO, 97.9% e.e.

DAD1 D, Sig=230,16 Ref=360,100 (CYW 09041415X051313 2014-09-04 13-23-061004-0901.D)

mAU §
250 TT
200—2 |‘
'I5Dé ‘|‘
100 ||
%0 | 5
Oé - — nJ.-‘:L‘ e S 5.~ N S S S —
0 2 I
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
S (e |l e P i i ms—— |
1 4.598 VB 0.1106 2070.28491 292.44000 98.94295
2 5.878 BB 0.1820 Z22... 11000 1.69778 105441

Table 1, entry 3, solvent: CH;CN/H,0, 98.6% e.e.

DAD1 D, Sig=230,16 Ref=360,100 (CYW 090414\5X051313 2014-09-04 13-23-06'005-0501.D)

mAUé O. QQ’\
100 %eﬁ@
2 s
E |
- | &
:2- | 2 ;@Q
o —pe innaaer  giiNe N Be oo meoaas ea
0 > . 6 : 10 12 4 mi
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# [min] [min] [MAU*s ] [mAU] %
e sl [ e o= e i e jlemer e |
1 4.720 MM 0.1182 908.08B057 128.04002 99.2853
2 6.035 MM 0.1487 6.53696 7.32456e-1 0.7147
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H3C

NC N

(rac)-10aa
HPLC method B (1/99 = i-PrOH/Hexanes at a flow rate of 1 mL/min, 15 min)

DAD1 D, Sig=230,16 Ref=360,100 (CYW 090414SX051313 2014-09-04 13-23-06\003-0801.D)

mAU =
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‘ISOE “‘ S
'mo—i || ‘;’?
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3 i R
L s i i —l'g‘—.f“—l'\.—’\ = S : S
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
e B s [ e B e — |
1 4.647 BB 0.1079 1704.35278 242.72006 ©64.6795
2 5.881 BB 0.1500 930.72015 96.95947 35.3205

(S)-9b
Method C (8/92 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 160 min)

Table 2, entry 4, >99% ee

DAD1 C, Sig=230.16 Ref=360,100 (SX 120112-11062-0201.D)
mAU 7 o
500 g
400 / I\
300 | 1
200 ,‘I |
100—; . ~ "
03 i T 2 — — i} S N _ P N I
10 2 30 4 50 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
e e e i e i |
1 51.223 BB 1.4255 6.06854e1 578.6601e 100.0000
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(rac)-9b
Method C (8/92 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 160 min);

DAD1 C, Sig=230,16 Ref=360,100 (SX 113012-21061-1001.D) =
mAU §
] et
. g ||
300—2 % ||
200 / \.‘.\ [
3 AV
100 o
Oé ¥l W . b - R / .\. BN \\_
1IO ZIO 3‘0 4IO ‘ 5‘0 I miny
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
e e R |- |- E— |
1 49.030 BV 1.4559 2.63756e4 FInCZF20% 32 9704
2 51.705 VB 1.4573 5.37291e4 52¢.18042 67.0736
HsC,
(Nj CN
A
Ts (S)-9¢
Method D (8/92 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 160 min);
Table 2, entry 5, >99% ee
DAD1 D, Sig=230,16 Ref=360,100 (ZY010814\SX051313 2014-01-09 15-08-151023-0201.D)
mAU | o
200—; g
150—? |\ ‘.I
100—? | ‘I"‘-.‘
50—; ‘l l“-\\.
I —— - -
0 QIO 4|0 SIO E:D 1 60 1 ‘20 11‘10 mirg
Peak RetTime Type Width LArea Height Lrea
# [min] [min] [MAU*s ] [mATT] %
e e B = |- R |
1 66.082 BB 1.7125 1.03662e4 85.62219 100.0000
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H3C

N_ CN
(

f“J
Ts (rac)-9c

Method D (8/92 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 160 min)

DAD1 D, Sig=230,16 Ref=360,100 (ZY122813\SX051313 2014-01-04 19-02-541021-0401.D)

mAUE o
703 g
60 g \"\
503 8
40 Nl
307; |‘I I"‘.‘ .‘I ‘a,\
205 |‘ T X
10 | :
O \* e
0 2|0 4|0 SIO B‘O 1 (‘JO 1&0 1 4IIO ming
Peak RetTime Type Width Area Height Lrea
# [min] [min] [MAU*s ] [mAU] %
== S B | ——————— e g |
1 85.700 BV 1.8465 5863.63080 42 .26819 29.9085
2 90.060 VB 2.3624 1.37416e4 77.58418 70.0915
H3C

HO  NBn; (Ry.gaf
Method E (0.2/99.8 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 15 min)

Table 3, entry 2, nucleophilic reagent: AgCN/H,0, 79.5% ee.

DAD1 D, Sig=230,16 Ref=360,100 (ZY122813\SX051313 2014-01-04 11-55-181012-0701.D)
mAU &
500 g
400—2 ‘ I‘|‘
300 | I“
200—2 ) \ "‘
100 3 |‘ \
O_:___i S O . M f 3 J \\-., o o
o N T T 14 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
o e ) comallmamnes [=sirenrnsees R e | |
1 6.584 BB 0.1914 1130.74194 87.14746 10.4557
2 8.020 BB 0.2532 9683.87598 572.87152 89.5443
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Table 3, from nitrate hydrolysis of (R)-15, 80.9% ee

DAD1 D, Sig=230,16 Ref=360,100 (Z¥122813\SX051313 2014-01-04 11-55-18'011-0501.D)

mAU ¢
120 5
100 | I‘|
80 R
60 | "
40 @ ‘l |
20 « [t
Oé_ S DR SR S S 4L./‘l \ _ \-»_Ii _ S e
o D T S T T S
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [MAU] %
ey |y e S R | —_— | ——_————— | __________ | __________ fii—ie s e e
1 6.752 BR 0.1849 214.78168 17.53238 8.9569
2 8.112 BE 0:.2403 2183.17725 133.87065 D01.0431

H3C
HO  NBn, (rac)-9af

Method E (0.2/99.8 = i-PrOH/Hexanes at a flow rate of 0.5 mL/min, 15 min)

DAD1 D, Sig=230.16 Ref=360, 100 (ZY122813\5X051313 2014-01-04 11-55-181011-0601.D)
mAU
350 3 E
300 T
2503
200 [ |
150 I |
E ‘
100 Jv
50 S .
B e e _ﬁ\i'% . \‘\'7‘_‘_‘ ———————
0 2 4 5 8 10 12 14 min

Peak RetTime Type Width Lrea Height Lrea
+ [min] [min] [MAU*s5] [mAU] %

L § 6.771 BB 0.2243 4782.09717 302.66464 42.2477
2 8.012 BB 0.2445 £537.09619 400.32202 51.7523
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H3C
0

anl\?_\%
0 (S)-11

Method F (3/97 = i-PrOH/Hexanes at a flow rate of 1 mL/min, 15 min).

Table 3, entry 4, nucleophilic reagent: Ag,COj3, 99% ee.

DAD1 D, Sig=230,16 Ref=360,100 (ZY0114141SX051313 2014-01-17 14-39-28\032-0301.D)
mAU §
] B
403 [
30 R
1 [
20 [
1 0—; . ." ""-\
0,- : S ~a , _ o N A S J._ \I\,. S —
[I) é 4 Eli 8 1ID 12 1|4 miry
Peak RetTime Type Width LArea Height Area
# [min] [min] [mMAU*s] [mAU] %
wn gt e e aiteans | ___________ | __________ | __________ | |E2S e e A
1 10.428 BB 0.3346 1153.77698 51.65539 100.0000

Table 3, entry 3, nucleophilic reagent: 1M NaOH, >99% ee.

DAD1 D, Sig=230,16 Ref=360,100 (ZY011414SX051313 2014-01-17 14-39-281031-0401.D)
mAU E §
50—; EI
40 ||‘ |
20 " \
20—; I| \
10—; , A |I‘
0,_ j“l s ? | J I"’\_ g NE—— . \\ - S ——
0 ﬁ il% E‘i 2|3 ‘ ‘ 1ID ’IIZ 1|4 miry
Peak RetTime Type Width Lrea Height Lrea
i [min] [min] [MAU*S] [mAU] %

1 10.405 BB 0.3364 1271.11780 56.50495 100.0000
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HsC
H o)
Bn,N %
O (S)-11

Scheme 3, prepared as authentic sample, >99% ee

DAD1 D, Sig=230.16 Ref=360,100 (CYW 012514\SX051313 2014-01-25 05-13-25\002-0401.D)
mAU
70
60
503
404
303 |
20

— 10419

10

04

%
——
0 2 4

Peak RetTime Type Width Area Height

# [min] [min] [mMAU*s] [mAU]

1 10.419 BB

H-C
o

Bn,N jj
O (rac)-11

0.3311 1745.52271 79.159775 100.0000

DAD1 D, Sig=230,16 Ref=360,100 (ZY011414\SX051313 2014-01-17 16-08-07\002-0101.D)

mAU o
80 A
ao—f E "l I',I
40% ."n"wll |||
20- SR
= R S P .
0 2 4 6 8 10 12 14 miry
Peak RetTime Type Width Lrea Height Area
# [min] [min] [mMAU*s] [mAU] %
eyl e P ke e [ e e bmemmr e |
1 8.351 BB 0.2913 545.70541 48 .17430 29.6655
2 10.805 BB 0.3631 2244.57313 92.50626 70.3345
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HaC,

[\
O,NO  NBny (R)-12
Table 3, entry 5, nucleophilic reagent: AgNO;/H,0, >99% ee.

DAD1 C, Sig=230,16 Ref=360,100 (SX 101012-1\092-1001.D)
mAU 3 paic
: 2
250 = ‘ml‘
200 I\
150% |
100 \
50 [\
] J N
e L S - J ~— O _
‘2 “1- é 2‘3 10 12 1I4 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [MAU] %

0.4044 7880.58643 283.43564 100.0000

H,C

Oz2NO  NBn, (rac)-12

DAD1 C, Sig=230,16 Ref=360,100 (SX 101012-1\017-0801.D)
mAU E

200 ‘ \".

] I 1 o=
150 [ o

] [\ A
100 [ 40

5 | v \.‘

50 I\ \
] | T
R —— — d I
é Ali 6 8 WIO WIZ 1‘4 iy
Peak RetTime Type Width Area Height Area

= [min] [min] [MAU* s ] [mAT] %

0.3125 5232.98193 256.03314 53.5829

1 8.743 BV
G.4163 3549.71289 124.619239 40.4171

2 9.311 VB
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