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1. NMR DATA FOR NOVEL COMPOUNDS
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4,4'-(((1S,29)-1,2-Diphenylethane-1,2-diyl)bis(azanediyl))bis(3-methoxycyclobut-3-
ene-1,2-dione) ((S,5)-8)
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4,4'-(((1R,2R)-1,2-Di(pyridin-2-yl)ethane-1,2-diyl)bis(azanediyl))bis(3-((((S)-
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4,4'-(((18,25)-1,2-di(pyridin-2-yl)ethane-1,2-diyl)bis(azanediyl))bis(3-((((S)-
pyrrolidin-2-yl)methyl)amino)cyclobut-3-ene-1,2-dione) tetrafluoroacetate (epi-1)
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(25,2'S)-2,2"-((((((15,25)-1,2-Diphenylethane-1,2-diyl)bis(azanediyl))bis(3,4-
dioxocyclobut-1-ene-2,1-diyl))bis(azanediyl))bis(methylene))bis(pyrrolidin-1-ium)
bistrifluoroacetate (2)
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(25,2'S)-2,2'-((((1R,2R)-1,2-diphenylethane-1,2-diyl)bis(azanediyl))bis(3,4-
dioxocyclobut-1-ene-2,1-diyl))bis(azanediyl))bis(methylene))bis(pyrrolidin-1-ium)
bistrifluoroacetate (epi-2)
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4,4'-(((1S,25)-cyclohexane-1,2-diyl)bis(azanediyl))bis(3-((((S)-pyrrolidin-2-
yl)methyl)amino)cyclobut-3- ene -1,2-dione) bistrifluoroacetate (3)
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4,4'-(((1R,2R)-cyclohexane-1,2-diyl)bis(azanediyl))bis(3-((((S)-pyrrolidin-2-
yD)methyl)amino)cyclobut-3-ene-1,2- dione) bistrifluoroacetate (epi-3)
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(E)-(2-nitrovinyl)cymantrene (10f)
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(5)-2-((R)-1-(cymantrenyl-3-yl)-2-nitroethyl)cyclohexanone (11df)
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2. 'H NMR data for known compounds 11 and 13 (for structural formulas see
Section 3)

(25,45)-4-Methyl-2-((R)-2-nitro-1-phenylethyl)cyclohexan-1-one (1laa): 'H NMR (300
MHz, CDCl3): & 0.98 (d, 3H, /= 6.6 Hz), 1.35-1.48 (m, 2H), 1.56-1.66 (m, 1H),
1.90-2.15 (m, 2H,), 2.50 (t, 2H, J= 6.59 Hz), 2.69-2.80 (m, 1H), 3.76-3.84 (m,
1H), 4.56-4.73 (m, 2H), 7.17-7.18 (m, 2H), 7.26-7.40 (m, 3H).
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(25,4S5)-2-((R)-1-(2-Chlorophenyl)-2-nitroethyl)-4-methylcyclohexan-1-one  (11ab): 1H
NMR (300 MHz, CDCl3): 6 1.05 (d, 3H, /= 6.8 Hz), 1.41-1.56 (m, 2H), 1.65-1.74
(m, 1H), 1.92-2.03 (m, 1H), 2.08-2.17 (m, 1H), 2.46-2.53 (m, 2H), 2.94-3.03 (m,

1H), 4.30-4.38 (m, 1H), 4.70-4.88 (m, 2H), 7.20-7.28 (m, 3H), 7.37-7.46 (m,
1H).
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(25,45)-2-((R)-1-(4-Methoxyphenyl)-2-nitroethyl)-4-methylcyclohexan-1-one (1lac): 'H
NMR (300 MHz, CDCl3): 8 0.98 (d, 3H, /= 6.8 Hz), 1.37-1.50 (m, 2H), 1.56-1.66
(m, 1H), 1.93-2.08 (m, 2H), 2.46-2.51 (m, 2H), 2.63-2.71 (m, 2H), 3.70-3.79 (m,
4H), 4.53-4.68 (m, 2H), 6.87-6.90 (m, 2H), 7.05-7.11 (m, 1H).
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(25,45)-4-Methyl-2-((R)-2-nitro-1-(p-tolyl)ethyl)cyclohexan-1-one (11ad): 'H NMR (300
MHz, CDCl3): § 0.93 (d, 3H, J= 6.6 Hz), 1.40-1.51 (m, 1H), 1.57-1.67 (m, 1H),
1.93-2.10 (m, 2H), 2.32 (s, 3H), 2.48-2.52 (m, 2H), 2.66 - 2.74 (m, 1H), 3.72 -
3.80 (m, 1H), 4.53-4.69 (m, 2H), 7.03-7.17 (m, 4H).
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(25,4S5)-4-(tert-Butyl)-2-((R)-2-nitro-1-phenylethyl)cyclohexan-1-one  (11ba): 'H NMR
(300 MHz, CDCl3): & 0.73 (s, 9H), 1.32-1.65 (m, 4H), 2.03-2.15 (m, 1H), 2.43-
2.50 (m, 1H), 2.54-2.70 (m, 2H), 3.78-3.90 (m, 1H), 4.49-4.64 (m, 2H), 7.18-
7.21 (m, 2H), 7.28-7.38 (m, 3H).

KA32. TBU.{1H}
Avance-300, 1H CDO3

e ,\,JM'"\* = _________________.A,,.JIL SR WRSTURIRy . || S SO O WS Lw‘;
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(S)-7-((R)-1-(4-Methoxyphenyl)-2-nitroethyl)-1,4-dioxaspiro[4.5]decan-8-one (1lcc): 'H
NMR (300 MHz, CDCly): 5 7.08 (d, 2H, J = 8.7 Hz), 6.85 (d, 2H, J = 8.7 Hz), 4.93-4.89 (dd, 1H,
J =123 Hz, 4.8 Hz), 4.58 - 4.54 (dd, 1H, J = 12.3 Hz, 9.9 Hz), 4.0-3.83 (m, 4H), 3.79 (s, 3H),
3.0 - 2.9 (m, 1H), 2.72 - 2.66 (dt, 1H, J = 13.8 Hz, 6.4 Hz), 2.48-2.44 (m, 1H), 2.07-1.92 (m,
2H), 1.72-1.68 (m, 1H), 1.57-1.51 (m, 2H).
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(S)-7-((R)-1-(Benzo|[d][1,3]dioxol-5-yl)-2-nitroethyl)-1,4-dioxaspiro[4.5]decan-8-one

(11ce): 'H NMR (300 MHz, CDCls): & 6.8 (d, 1H, J = 8.0 Hz,), 6.6 - 6.63 (m, 2H), 5.99 (m,
2H,), 4.94-4.89 (dd, 1H, J = 12.4 Hz, 4.5 Hz), 4.57-4.53 (dd, 1H, J = 12.4 Hz, 10.1 Hz), 4.02-
3.88 (m, 4H), 3.80-3.70 (dt, 1H, J = 10.1 Hz, 4.7 Hz), 3.02-2.97 (m, 1H), 2.74-2.68 (dt, 1H, J =

13.5 Hz, 6.4 Hz), 2.49-2.45 (m, 1H), 2.07-2.04 (m, 1H), 2.0-1.9 (dt, 1H, J = 13.3 Hz, 5.2 Hz),
1.77-1.73 (m, 1H), 1.59 (m, 1H).

ITFIFLMA, {14}

T

(S)-2-((R)-2-Nitro-1-phenylethyl)cyclohexan-1-one (11da): 'HNMR (300 MHz, CDCls) §
7.29 7.37 (m, 3H), 7.19 (d, J = 6.6 Hz, 2H), 4.97 (dd, J = 4.5, 12.5 Hz, 1H), 4.65 (dd, J = 10,
12.4 Hz, 1H), 3.78 (dt, J = 4.5, 10.0 Hz, 1H), 2.67-2.76 (m, 1H), 2.36-2.52 (m, 2H), 2.08-2.13
(m, 1H), 1.61-1.82 (m, 4H), 1.24-1.32 (m, 1H).
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(S)-2-((R)-1-(4-Methoxyphenyl)-2-nitroethyl)cyclohexan-1-one (11dc): 'H NMR (300 MHz,
CDCLy): & =7.06 (d, J = 8.3 Hz, 2H), 6.82 (d, J = 8.9 Hz, 2H), 4.94 (dd, J = 4.5, 12.2 Hz, 1H),
456 (dd, J=10.2, 12.3 Hz, 1H), 3.75 (s, 3H), 3.72 (m, 1H), 2.65-2.63(m, 1H), 2.54-2.43 (m,
1H), 2.44-2.36 (m, 1H), 2.13-2.06 (m, 1H), 1.82—1.57 (m, 4H), 1.27—1.20 (m, 1H).
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(S)-2-((R)-1-(Benzo[d][1,3]dioxol-5-yl)-2-nitroethyl)cyclohexan-1-one (11de): 'H NMR (300
MHz, CDCls): 8 1.19-1.22 (m, 1H), 1.56-1.69 (m, 2H), 1.78 (m, 2H), 2.06 (m, 1H), 2.33-2.48
(m, 2H), 2.58-2.62 (m, 1H), 3.65-3.68 (m, 1H), 4.54 (t, /= 11.0 Hz, 1H), 4.89 (dd, J = 2.8, 12.0
Hz, 1H), 5.94 (s, 2H), 6.61 (d, J= 7.6 Hz, 1H), 6.64 (s, 1H), 6.73 (d, J = 7.6 Hz, 1H).

KAI7CHPIP.{1H}
/POSV 5052
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(45,5R)-4-Methyl-6-nitro-5-phenylhexan-3-one (13a): '"H NMR (200 MHz, CDCl;): 8 0.95 (d,
3H,J=7.0 Hz), 1.09 (t, 3H, J = 7.5 Hz), 2.43 (dq, 1H, J= 7.5, 18.0 Hz), 2.64 (dq, IH, J= 7.0,

18.0 Hz), 2.98 - 3.06 (m, 1H), 3.74 (m, 1H), 4.62 (m, 1H), 4.70 (m, 1H), 7.18 -7.21 (m, 2H),
7.30-7.40 (m, 3H).

8= 533 Fgag- 4 DEEBIRRLERRARA 253588
NiZ2 N v RN Py AT
J
|
,"/-

/ ”l T | |J“
J_’J U\k 3 |l‘w jm% .W UMMMHJI,M it | “ JU|
s —E 5 e S o
7.‘5 7.‘0 615 6.‘0 5‘.5 5‘.0 4:5 - (M?iﬂ 3.5 3.‘0 2‘.5 2‘.0 1:5 1.0 015

(R)-1-Nitro-2-phenylheptan-4-one (13b):'H NMR (300 MHz, CDCl3) 4 0.88 (t, 3H, ] = 6.6
Hz), 1.58 (m, 4H,), 2.20 (m, 2H,), 2.39 (m, 2H), 4.10 (m, 1H), 4.60 (m, 2H), 7.18-7.37 (m, 5H).

CHF1.{1H}
Avance-300, 1H CDO3

-

e T
T T T r T T T r T T r T T e
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3

1 (1)

T T T T
2 1 o -1 -2
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3. HPLC DATA

(25,45)-4-methyl-2-((R)-2-nitro-1-phenylethyl)cyclohexan-1-one (11aa).

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tx = 12.1 min
(minor), tg = 20.8 min (major).

rac-11aa

mV
900+

700+

300+

200 2

100+ /\
I A ey 1

D-t'hll T T T T T T T T T T : T T T T T T T T Ir T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 mmH

No Retention Area Area Name
MMH mV*cex e
1 T2.13 4727.86 50.:25
2 20.82 479.94 49.75

o 24 .62 5407.80 100.00
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11aa

200+

180+

160

140+

120+

100+

1
204 d
e k—-m__,ﬁ_a_ﬁj__dﬁgh__f\\f
0

-2

T
0 2 4 6 8 10

T
12

T T
14 1a

T T T T T T T T T
13 20 22 24 26 28 30 32 34 35

MIH
No Retention Arez Arez Name
MMH mvV*cer %
1. 12.12 100.51 3.68
2 20.81 2629.78 96.32
2 22.89 2730.28 100.00
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(2R, 4R)-4-methyl-2-((S)-2-nitro-1-phenylethyl)cyclohexan-1-one (enz-11aa).

NO,

H ent-11aa

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tg = 12.1 min
(major), tg = 20.8 min (minor).

ent-11aa
mV
120
10
8-
60
4
1
]
2
o %
cEl "'"'fﬂL
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36  nmn

Ho Retention Lrea Area Name
MIMH omv*cex %
1 11.75 615.17 Sa.18
2 2.1 24 .43 3.82
2 24.44 639.80 100.00
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(25,45)-2-((R)-1-(2-chlorophenyl)-2-nitroethyl)-4-methylcyclohexan-1-one (11ab).

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tr = 18.8 min
(minor), tg = 21.9 min (major).

rac-11ab

mV

4501

350+

300+

250+

200+

1504

100+

50+

chl

|

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 11 12 13 14 15 16 17 18 19 20 2] 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 mmH

No Retention Areaz Lrea Name
MMH mV*cer %
1 17.79 206.50 5..:57
2 18.74 1764.16 47.61
3 21.94 1734._88 46.82

3 31. 28 3705.54 100.00
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11ab

mV

10004

300+

200+

100+

chl

T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 mmd

No Retention Area Area Name
MMH mv*cer %
1 18.87 347.00 0
2 22.25 10601.95 96.83
2 35.08% 10948.95 100.00
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(25,45)-2-((R)-1-(4-methoxyphenyl)-2-nitroethyl)-4-methylcyclohexan-1-one (11ac).
OMe

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 80/20, flow rate = 1.0 mL/min, A =220 nm), t = 12.5 min
(minor), tg = 30.3 min (major).

rac-11ac

mV

400+
350+
300+
250+
200
150+

100+ 1

A

T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 85 10 12 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 mmH

Elly

0+ T
chl

No Retenticon Area Ares Name
MMH mV*cer £
1 12.48 1805.14 49.89

0%

3033 s e e = UES il

2 .22 3el8.44 100.00
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11ac

mV
1600
1400+
12004

1000+

2

e A

4 6 8 10 fZ 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 SD hnq

No Retention Area Area Name
MITH mvV*cex %
1 12.54 46,54 & _T5
2 30.14 12978.23 95.25
2 3%9.69 13825.1& 100.00
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(25,4S5)-4-methyl-2-((R)-2-nitro-1-(p-tolyl)ethyl)cyclohexan-1-one (11ad).

Me

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tg = 9.5 min
(minor), tg = 18.6 min (major).

rac-11ad

i
Lk N

chl

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6 7 8 O 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 muH

No Retention Arexz Area Namse
MIH mV*cex %
1 0,482 301.95% 49_.10
2 9.95¢6 17.76 2.89
3 18.55 295.:21 48.01
3 41.95 614._.92 100.00
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11ad

mV

500+

300+

200+

100+

2
|
1 A
N ]
_ph]; T T I-I T T T T T T T T II T T T T T T T T T T T T T T
5 6 7 8 0 10 11 12 13 14 15 16 17 18 1€ 20 21 22 23 24 25 26 27 28 20 30 31 mu
Mo Retention Area Area Names
MMH mvV*Ccer %
1 5.445 ef.41 .85
2 13.¢6 leeZ .37 96.05
2 28257 173077 100.00
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(25,4S5)-4-(tert-butyl)-2-((R)-2-nitro-1-phenylethyl)cyclohexan-1-one (11ba).

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tr = 10.1 min
(minor), tg = 13.6 min (major).

rac-11ba
mV
600
500+
400+
300+
2004
1004 :|l .'Ii
™ 2
L\_ I
bl — T T
012345678 91011121314151617181920212223242526272820 302313233 34dmne
No Retentilon Lrea Area Nams
MMH mvV*cer 5
1 10.07 4321.82 47.75
2 12.01 436.92 4.83
3 13.6 4292 .71 47 .43
3 35:56 9051.45 100.00
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mV
600H
S00H
4004
3004 :
2004
100+
0 !
; T~ 7 © 7
_C'hjl T T T T II T T T T T T T T T T T T T
0 2 4 6 8§ 10 12 14 16 18 20 22 24 26 28 30 32 34 36 MHH
No Retenticn Arez Area Namse
MMH mV¥*cer :
1 10:.11 595.22 4.80
2 3.6 11812.57 95.20
2 18.28 12407 .79 100.00
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(S)-7-((R)-1-(4-methoxyphenyl)-2-nitroethyl)-1,4-dioxaspiro[4.5]decan-8-one (11cc).
OMe

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min, A =220 nm), tg = 7.4 min
(minor), tg = 12.8 min (major).

rac-11cc

mV
2004

1504

1604

140-

124

1004

S04 2

6

A0

| -

“_ I
0 1 2 3 4 5 6 7 % 0 10 M1 12 13 14 15 16 17 I8 19 som

Ho ERetention Lrea Aresa Hame
MMH mv* CemR %
1l T7.393 2257.69 48._ 60
b 12.77 2294 .32 50.40

2 20.468 4

22.00 100.00

n
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11ce

mV
1800
1600
140001
12000
100004
8000
6000+
40004
200 2
l 1
9 I.ll\l Illr\ I
3 4 6 8§ 10 12 14 16 15 20 22 24 2% 28 30 32 34 36 o
Ho EBetention Lrea Lrea Name
MMHE mV*cer %
1 7.25 4745 .52 12.67
g 12.39 32694.76 87.33
2 15.06 37440.28 100.00
11cc after recrystallization
mV
2200
2000
18004
16004
1400
12004
2
]
1000
3004
5004
100
200
1
: S
"3 4 6 & 10 1 14 16 18 M T 24 6 78 30 32 34 36 s
Ho Retention LAren Area Hame
MMH mv*cemn 5
1 ToZ275 415.4% 1.15
2 12_.36 356E87.73 Og.85
2 29.59 326103.22 100.00
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(R)-7-((S)-1-(4-methoxyphenyl)-2-nitroethyl)-1,4-dioxaspiro[4.5]decan-8-one (enz-11cc).
OMe

NO,
ent-11cc

o o
-/

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min, A =220 nm), tzg = 7.4 min
(major), tg = 12.8 min (minor).

ent-11cc
mV
2200+
20004
1800+
1600+
1400+
1200+
1000+
Bl
B0
400 1
|
2004 {|| 2
1
Pt |
I:'-"ehll | | | T II T T T T T T T T T T T T T
0 2 4 6 8§ 10 12 14 16 18 20 22 24 26 28 30 3 34 36 MEH
Mo ERetention Lres Lres Name
BIMH mv*cen %
1 T7.268 6796.58 86.53
2 12.43 1057.68 13.47
2 21.17 7854.2¢ 100.00
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ent-11cc after recrystallization

H=i

[

1

6 8 10

12 14 16

13 20

T
”

e

24 2%

28 30 3 34 36

T
MHH

Ho

B e

Retenticn
MMH

T.262
12.41

EArea
mV*Ccer
7104.27
97.66

Area

= o

%

.64
.36

Hame

58

l6.75

7201.93

100.
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(S)-7-((R)-1-(benzo[d][1,3]dioxol-5-yl)-2-nitroethyl)-1,4-dioxaspiro[4.5]decan-8-one (11ce).
0™\
0]

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 60/40, flow rate = 1.0 mL/min, A =220 nm), tr = 16.0 min
(minor), tg = 21.7 min (major).

rac-11ce

mV
140H
1204
100
8
60

40

-2(H

T T T T T T T T T T T T T T T T T T T T T T
10 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 23 19 30 mun

No Retention Areas Area Nams
MMH mV*cex %
1 16.08 10e4.87 0
2 19.57 35T 55 12_30
3 21.66 1040.04 36.36
4 2339 404 .10 14.13
4 31.78 2860.56 100.00
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11ce

mV 3
25(H
2004
150+
1004
1
I
S04
4
2 I
\ 1
Hem !
0 i i fli :1 é IIS 7I' é SI! lll] lll 1|2 1I3 1|4 1'5 1|6 ll? 1|S ]IS‘ 2|l] 2I1 2|2 2|3 2|4 ZIS 2|6 ZIT \IE
No Retention Area Area Name
MUH mV¥*cer %
1 16.09 2137.41 14.34
2 16.89 239.41 1.61
3 21.52 12068.31 80.99
4 22.94 455,68 3.06
4 28.82 14%900.82 100.00
11ce after recrystallization
mV
900+
800-
700
600-
500+ 2
400-
300+
200+
100+
}
[ — AN i — L
0 i :l I‘S é llﬂ 1‘2 1‘4 1‘6 1IS 2|[I 2|2 2I4 2I6 ZIS SI() 3.‘2 3.‘4 3|6 xlnm
No Retention Area Area Name
MIH mv*cer %
1 16.1 104,77 0.70
2 21.54 14922.39 899,30
2 39.23 15027.15 100.00
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(5)-2-((R)-2-nitro-1-phenylethyl)cyclohexan-1-one (11da).

HPLC (CHIRALPAK AD-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tg = 11.6 min
(minor), tg = 14.3 min (major).

rac-11da

mV

1200+

1000+

200+ 1

L L

hi |
i T

T T T T T T T T T T T T T T T T
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 MHH

[

No Retention Lrea Lrea Name
MMH mvV*cer 5
1 11.59 2737.92 49 _79
2 14.3 2761.24 53.21
Z 2077 54389.16 100.00
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11da

mV
2004
1504
100+
1
S0H !
D_
2
(I !
":hll T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 MIH
No Retention Aresz Area Name
MITH mvV*cer %
1 11.57 1181.92 98.69
z 14_28 1510 g 5
i, 28.44 1157 .62 100.00
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(5)-2-((R)-1-(4-methoxyphenyl)-2-nitroethyl)cyclohexan-1-one (11dc).
OMe

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 80/20, flow rate = 1.0 mL/min, A =220 nm), t = 7.9 min
(minor), tg = 9.5 min (major).

rac-11dc

mV

100+

o0

B804

TH

6

S0+

klly

2(H

1+

chl
T T
0 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15

T T
16 s

No Retention Area Area Name
MITH mV*cex %
i 7.936 587.29 46.58
2 8.74 38.35 3.04
3 G.526 582.82 46.23
4 10.21 H& 27 4_15
4 13.13 1260.74 104G.00
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11dc

mV
6004
500+
4004
3004
2004
2
1001 \
A
0 —
Isjl T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 3 5 6 7 8 0 1011121314 151617 18 19 20 21 22 23 24 25 26 27 28 20 30 mum
No Retention Area Area Name
MMH mv*cer %
1 T.999 48.00 2.84
2 9.573 1g42.85 97.1¢6
2 16G.38 1690.85 100.00
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(S)-2-((R)-1-(benzo[d][1,3]dioxol-5-yl)-2-nitroethyl)cyclohexan-1-one (11de).
0™\
O

O

é/:VNo2
" 11de

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 60/40, flow rate = 1.0 mL/min, A =220 nm), tr = 14.4 min
(minor), tg = 17.9 min (major).

rac-11de

mV
180+

1604

141

12(H

100+

8

4iH

2(H

0 chl

201
T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 »mm

No Retention Arez Area Name
MMH mV*Cer %

i 14.39 555.086 49.91

2 2 G i 556.95 50.09

2 23:.23 1112.01 100.00

S41



11de

mV

120+

1004

80+

60+

4+

2(H

2
I

1
O N T;L_ILL.J.—_

T T T 7T L L r r 1T T ¥ 1T T 1T "1™ T 1T T T T 1
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25Mvun

No Retention Area Area Name
MIMH mv*cex %
1 14.74 20.26 12.18
2 18.13 146.10 87.82
2 26.39 166.36 100.00
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(5)-2-((R)-1-(4-cymantrenyl)-2-nitroethyl)cyclohexan-1-one (11df).

@‘Mn CoO
o ¥ (CO)3
_NO,
= 11df

HPLC (CHIRALPAK AS-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tr = 15.3 min
(major), tg = 18.5 min (minor).

rac-11df

mV

140+

120+

100+

304

60

44

2

T T T

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 6 7 8 91011 121314151617 13 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 munH

No Retention Area Area Name
MITH mV*cex %
1 I15.3 1275.04 49,92

1§8.54 1278 .17 50.08

]

30.7 2554.21 100.00

2
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11df

mV
140+

120+

100+

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 wun

No Retentlon Area Area Name
MIMH mvV*cer %
1 14.&64 2379.14 94._.90
2 17.88 127 .76 5.10

29.41 2506.90 100.00

-2
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(4S,5R)-4-methyl-6-nitro-5-phenylhexan-3-one (13a).

\)J\/?\/NOZ

HPLC (CHIRALPAK OD-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tzg = 8.7 min
(major), tg = 10.6 min (minor).

rac-13a

mV

120

40

L

384

JaiH

34

32

J0H

RESULTS
Quantitation method: HopMMpOERA OTHEIMKEA
Standard component: Hewr

No Betention Lrea Ares Name
MIH mV*Ccer %
1 8.698 1217.01 51.02
z 10.57 116B.50 48,98
2 15.98 2385.51 100.00
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13a

mV
15
e
3 1
I
2
_._IJ —— I
Hen J :
7 8 9 10 11 12 13 4 15 16 17 15 e
RESULTS

Cunantitation method: HopempoBExa COTEIMES
Standard component: Hem

Ho Retention Lren Lrea Hame
MIMH mV*cer %
1 8.792 39.683 57.31
2 10.77 1.09 2.69
2 40 40.73 100.00
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(R)-1-nitro-2-phenylheptan-4-one (13b).

/\)J\/?\/NOZ

HPLC (CHIRALPAK OD-H, hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min, A =220 nm), tr = 13.8 min
(major), tg = 16.1 min (minor).

rac-13b

mV
300

4500

40004

50

J00H

2504

2004

15004

=

10004

S0

RESULTS
Cunantitation method: Hopemposka oTEAMEA
Standard component: Her

Ho Betention Lrea Ares Name
BH mv*ceR %
1 13.77 28543.41 458,05
2 16.13 29653.40 50.95
2 24.95 58196.81 100.00
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13b

mV
3504
300+
2504
200+

154 1

10

chl ! T
5

RESULTS
Quantitation method: HopeMpOERAS COTHEIMKEE
Standard component: Her

Ho ERetention Lrea Area Name
PIH mvV*cer %
1 14.07 2641.25 80.01
2 16.57 709,82 15.99
Z 58,76 3551.16 100.00
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