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General information: All the reactions were carried out using oven dried glassware under an
atmosphere of Argon (Ar). All reagents were used as purchased from commercial supplier
without further purification. Solvents were dried and distilled following usual protocols. Flash
column chromatography was performed in all cases using the indicated solvent system on
Rankem silica gel (230-400 mesh) purchased from Rankem India. Analytical thin layer
chromatography was performed using Merck 60 F254 precoated silica gel plate (0.2 mm
thickness) and compounds were visualized by irradiation of UV light. The *H NMR and *C
NMR spectra were measured with Bruker-200 (200 MHz) and Bruker-400 (400 MHz) using
CDCls. *H NMR chemical shifts are expressed in ppm (8) relative to CDCls (& = 7.26 ) and **C
NMR chemical shifts are expressed in ppm ( 6 ) relative to CDCl3 resonance ( 6 = 77.0 ). High
performance liquid chromatography (HPLC) analyses were conducted using chiralpack AD-H
column (0.46 cm x 15 cm). Specific optical rotation values were measured on Jasco-P1200

polarimeter.

Catalysts A-B' and C-F? were prepared according to literature procedures and all the spectral

data matches with the desire compounds.

Sci-Finder substructure search on March 2012
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General procedure for the enantioselective addition of nitromethane to

alkylidene malonate: Under argon atmosphere to a stirred solution of benzylidene malonate
5a (0.10 g, 0.40 mmol) in nitromethane (1.1 mL, 50 equiv) was added organocatalyst C (0.023 g,
0.10 mmol) at room temperature (25 °C). The resulting mixture was stirred at the same
temperature and monitored by TLC. After being stirred for 4 days reaction mixture was
concentrated in vacuum under rt. The residue was purified by flash column chromatography on
silica gel (Hexanes/EtOAc = 9/1) to afford the desired product 6a (0.083 g, 67%).

(S)-Diethyl-2-(2-nitro-1-phenylethyl) malonate (6a): The product was prepared by following
the general procedure and was obtained as a colourless liquid in 67%
NO, yield. *H NMR (200 MHz, CDCly): § 7.29-7.24 (m, 5H), 4.91-4.86 (m,

COEt | 2H), 4.29-4.17 (m, 3H), 4.00 (q, J = 7.0 Hz, 2H), 3.81 (d, J = 9.2 Hz,

COzEt 1H), 1.26 (t, J = 7.0 Hz, 3H), 1.04 (t, J = 7.0 Hz, 3H). *C NMR (50

MHz, CDCl): & 167.6, 167.0, 136.4, 129.1 (2C), 128.5, 128.2 (2C),

77.8,62.3, 62.0, 55.2, 43.1, 14.1, 13.9. LC-MS (ESI) m/z: 310.2 [M+H]", 327.2 [M+NH,]". The
enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H column
[Hexane/i-PrOH 85/15; flow rate 1.0 mL/min; A = 254 nm; tg = 7.6 min (minor), 21.7 min
(major)] ee 72%. [a]*°p = +6.12 (c, 1.30, CHCIs). The absolute stereochemistry of the addition

product was assigned as (S) by comparison of the optical data with literature reported value®
[a]®p = +7.30 (c, 1.07, CHCI).

(S)-Diethyl-2-(1-(4-fluorophenyl)-2-nitroethyl) malonate (6b): The product was prepared by

following the general procedure and was obtained as a colourless

NO,
co.t | liquid in 70% yield. [a]®p = +7.17 (c, 1.11, CHCI3). *H NMR (200
2
Soet MHz, CDCls): & 7.26-7.19 (m, 2H), 7.01 (t, J = 8.4 Hz, 2H), 4.96-
2

F 4.76 (M, 2H), 4.28-4.17 (m, 3H), 4.02 (g, J = 7.2 Hz, 2H), 3.77 (d, J

= 9.4 Hz, 1H), 1.26 (t, J = 7.0 Hz, 3H), 1.07 (t, J = 7.0 Hz, 3H). *C NMR (50 MHz, CDCls): &
167.5, 166.9, 162.7 (d, J = 246.5 Hz), 132.2, 130.0 (d, J = 8.0 Hz), 116.1 (d, J = 21.5 Hz), 77.8,
62.4, 62.2, 55.1, 42.5, 14.1, 13.9. LC-MS (ESI) m/z: 328.2 [M+H]*, 345.3 [M+NH.]". The
enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H column
[Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A = 254 nm; tg = 5.5 min (minor), 18.9 min
(major)] ee 98%.
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(S)-Diethyl-2-(1-(2-fluorophenyl)-2-nitroethyl) malonate (6¢): The product was prepared by

following the general procedure and was obtained as a yellow gummy

NO,
co,et | liquid in 68% yield. [a]®p = +3.84 (c, 1.41, CHCI3). *H NMR (400 MHz,
Couet CDCly): § 7.29-7.21 (m, 2H), 7.08-7.02 (m, 2H), 4.94-4.45 (m, 2H), 4.45-

F 2

4.39 (m, 1H), 4.26-4.18 (m, 2H), 4.00-3.93 (m, 3H), 1.25 (t, J = 7.2 Hz,
3H), 1.02 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCls): 5 167.2, 166.6, 160.9 (d, J = 245
Hz), 130.6 (d, J = 4.0 Hz), 130.2 (d, J = 8.6 Hz), 124.4 (d, J = 3.3 Hz), 123.0 (d, J = 13.0 H2),
115.9 (d, J=21.8 Hz), 76.2 (d, J = 2.5 Hz), 62.1, 61.8, 53.2 (d, J = 2.1 Hz), 38.5, 13.8, 13.6. LC-
MS (ESI) m/z: 328.2 [M+H]", 345.4 [M+NH,]". The enantiomeric excess was determined by
HPLC analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A=

254 nm; tg = 4.0 min (minor), 8.8 min (major)] ee 76%.

(S)-Diethyl-2-(2-nitro-1-(4-nitrophenyl) ethyl) malonate (6d): The product was prepared by

NO, following the general procedure and was obtained as a white solid in

Co,Et | 76% yield. [a]®p = +4.83 (c, 0.78, CHCIl3). *H NMR (200 MHz,
CO,Et CDCls): & 8.19 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 5.02-
4.83 (m, 3H), 4.35 (m, 1H), 4.23 (q, J = 7.0 Hz 2H), 4.04 (g, J = 7.0
Hz, 2H), 3.82 (d, J = 9.0 Hz, 1H), 1.26 (t, J = 7.0 Hz, 3H), 1.09 (t, J = 7.0 Hz, 3H). *C NMR
(50 MHz, CDCl3): 6 167.1, 166.6, 148.0, 144.0, 129.5 (2C), 124.3 (2C), 77.1, 62.7, 62.5, 54.6,
42.8, 14.2, 14.0. LC-MS (ESI) m/z: 355.3 [M+H]", 372.3 [M+NH,]". The enantiomeric excess
was determined by HPLC analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow

O,N

rate 1.0 mL/min; A= 254 nm; tg = 5.3 min (minor), 9.8 min (major)] ee 97%.

(S)-Diethyl-2-(1-(2-chlorophenyl)-2-nitroethyl) malonate (6e): The product was prepared by

following the general procedure and was obtained as a colourless liquid

NO,
co,et | N 69% yield. [a]®p = +8.42 (c, 1.18, CHCI3). *H NMR (200 MHz,
CouEt CDCly): & 7.44-7.40 (m, 1H), 7.28-7.21 (m, 3H),5.11 (dd, J= 13.5 Hz,
2

Cl

8.6 Hz, 1H), 4.91 (dd, J = 13.5 Hz, 4.4 Hz, 1H), 4.75 (dt, J = 8.6 Hz, 4.4
Hz, 1H), 4.25 (g, J = 7.0 Hz, 2H), 4.20-4.13 (m, 3H), 1.25 (t, J = 7.0 Hz, 3H), 1.15 (t, J = 7.0 Hz,
3H). *C NMR (50 MHz, CDCls): § 167.6, 167.0, 134.3, 134.0, 130.6, 129.7, 129.1, 127.4, 75.9,
62.3, 62.2, 53.3, 39.6, 14.1, 13.9. LC-MS (ESI) m/z: 344.2 [M+H]", 361.2 [M+NH,]". The

enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H column

s-4
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[Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A= 254 nm; tg = 3.9 min (minor), 17.6 min
(major)] ee 76%.

(S)-Diethyl-2-(1-(4-chlorophenyl)-2-nitroethyl) malonate (6f): The product was prepared by

NO following the general procedure and was obtained as a gummy liquid
2

co,et| 1N 67% yield. [a]®p = +6.57 (¢, 1.12, CHCI3). *H NMR (200 MHz,
CO,Et CDCl3): 8 7.29 (d, J = 8.6 Hz, 2H), 7.18 (d, J = 8.6 Hz, 2H), 4.89-

|
c 4.82 (m, 2H), 4.26-4.16 (m, 3H), 4.02 (g, J = 7.2 Hz, 2H), 3.76 (d, J

= 9.2 Hz, 1H), 1.25 (t, J = 7.0 Hz, 3H), 1.07 (t, J = 7.2 Hz, 3H). *C NMR (50 MHz, CDCly): &
167.3, 166.7, 134.8, 134.4, 129.5 (2C), 129.2 (2C), 77.4, 62.3, 62.1, 54.8, 42.4, 14.0, 13.8. LC-
MS (ESI) m/z: 344.2 [M+H]", 361.3 [M+NH,]". The enantiomeric excess was determined by
HPLC analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A=
254 nm; tg = 6.7 min (minor), 17.6 min (major)] ee 80%.

(S)-Diethyl-2-(1-(2-bromophenyl)-2-nitroethyl) malonate (6g): The product was prepared by

following the general procedure and was obtained as a yellow gummy

NO,
co,et | liquid in 64% yield. [a]®p = +4.09 (c, 1.10, CHCIl3). 'H NMR (200
Couet MHz, CDCls): § 7.59 (d, J = 7.6 Hz, 1H), 7.24 (m, 2H), 7.19-7.10 (m,

Br 2

1H), 5.16-5.05 (m, 1H), 4.98-4.87 (m, 1H), 4.80-4.71 (m, 1H), 4.25-4.03
(m, 5H), 1.22 (t, J = 7.0 Hz, 3H), 1.11 (t, J = 7.0 Hz, 3H). *C NMR (50 MHz, CDCls): § 167.4,
166.8, 135.4, 133.8, 129.7, 128.6, 127.9, 124.9, 75.8, 62.1 (2C), 53.3, 41.5, 14.0, 13.8. LC-MS
(ESI): m/z 390.0 [M+H]", 407.0 [M+NH,4]*. The enantiomeric excess was determined by HPLC
analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A = 254

nm; tg = 3.6 min (minor), 16.5 min (major)] ee 70%.

(S)-Diethyl-2-(2-nitro-1-(p-tolyl) ethyl) malonate (6h): The product was prepared by following

NO, the general procedure and was obtained as a yellow gummy liquid
in 65% yield. [a]*p = +3.72 (c, 1.17, CHCl5). 'H NMR (200
MHz, CDCls): & 7.09 (s, 4H), 4.94-4.71 (m, 2H), 4.25-4.11 (m,
3H), 3.95 (g, J = 7.2 Hz, 2H), 3.77 (d, J = 9.4 Hz, 1H), 2.28 (s,
3H), 1.24 (t, J = 7.0 Hz, 3H), 1.04 (t, J = 7.0 Hz, 3H). *C NMR (50 MHz, CDCls): 5 167.4,
166.8, 138.0, 133.0, 129.5 (2C), 127.8 (2C), 77.7, 62.0, 61.8, 55.0, 42.6, 21.0, 13.9, 13.7. LC-
MS (ESI): m/z 324.3 [M+H]", 341.1 [M+NH4]". The enantiomeric excess was determined by

CO,Et

CO,Et
Me 2

S-5
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HPLC analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A=
254 nm; tg = 4.8 min (minor), 11.8 min (major)] ee 68%.

(S)-Diethyl-2-(1-(4-methoxyphenyl)-2-nitroethyl) malonate (6i): The product was prepared by

NO, following the general procedure and was obtained as a yellow

Co,Et| gummy liquid in 64% yield. [a]®p = +4.21 (c, 1.43, CHCl3). 'H
CO,Et NMR (200 MHz, CDClg): & 7.19 (d, J = 8.6 Hz, 2H), 6.87 (d, J =
8.6 Hz, 2H), 4.95-4.78 (m, 2H), 4.32-4.18 (m, 3H), 4.05 (q, J = 7.2
Hz, 2H), 3.82 (d, J = 9.0 Hz, 1H), 3.81 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H), 1.11 (t, J = 7.2 Hz, 3H).
3C NMR (50 MHz, CDCls): & 167.5, 166.8, 159.3, 129.1 (2C), 127.9, 114.2 (2C), 77.8, 62.0,
61.7, 55.1, 42.2, 13.9, 13.7. LC-MS (ESI): m/z 340.3 [M+H]*, 357.1 [M+NH,]". The
enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H column
[Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A = 254 nm; tg = 5.7 min (minor), 14.4 min
(major)] ee 59%.

MeO

(R)-Diethyl-2-(2-nitro-1-(thiophen-2-yl) ethyl) malonate (6j): The product was prepared by

following the general procedure and was obtained as a yellow gummy
COLEt liquid in 62% vyield. [0]*°5 = -3.14 (c, 0.65, CHCI3) *H NMR (200 MHz,

\\S Lot CDCls): § 7.32-7.20 (m, 1H), 7.00-6.89 (m, 2H), 5.03-4.86 (m, 2H), 4.55
(m, 1H), 4.23 (g, J = 7.0 Hz, 2H), 4.11 (g, J = 7.2 Hz, 2H), 3.86 (d, J =

8.0 Hz, 1H), 1.26 (t, J = 7.2 Hz, 3H), 1.16 (t, J = 7.0 Hz, 3H). *C NMR (50 MHz, CDCls): &
167.4, 167.0, 138.7, 127.2, 127.0, 125.7, 78.3, 62.4, 62.3, 55.7, 38.6, 14.1, 14.0. LC-MS (ESI)
m/z: 316.2 [M+H]", 333.2 [M+NH4]". The enantiomeric excess was determined by HPLC
analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A= 254

NO,

nm; tg = 4.8 min (minor), 8.7 min (major)] ee 66%.

(R)-Diethyl-2-(2-nitro-1-(pyridin-2-yl) ethyl) malonate (6k): The product was prepared by

following the general procedure and was obtained as a dark red coloured
\ coEt liquid in 58% yield. [a]®p = -1.14 (c, 0.62, CHCI3). *H NMR (200 MHz,

| /\ Lo CDCls): & 8.51 (d, J = 4.2 Hz, 1H), 7.62 (dt, J = 7.6 Hz, 1.5 Hz, 1H),
7.28 (d, J = 8.6 Hz, 1H), 7.17 (dd, J = 7.6 Hz, 5.0 Hz, 1H), 5.10 (dd, J =

13.6 Hz, 9.8 Hz, 1H), 4.80 (dd, J = 13.6 Hz, 4.0 Hz, 1H), 4.35 (dt, J = 9.4 Hz, 4.0 Hz, 1H), 4.23
(9, J = 7.2 Hz, 2H), 4.03 (q, J = 7.0 Hz, 2H), 3.96 (d, J = 9.2 Hz, 1H), 1.26 (t, J = 7.0 Hz, 3H),

NO,

S-6
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1.08 (t, J = 7.0 Hz, 3H). **C NMR (50 MHz, CDCls): 6 167.7, 167.2, 156.7, 149.7, 136.9, 124.7,
123.0, 76.7, 62.3, 62.0, 54.2, 44.0, 14.1, 14.0. LC-MS (ESI) m/z: 311.2 [M+H]". The
enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H column
[Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A= 254 nm; tg = 9.2 min (minor), 10.7 min
(major)] ee 63%.

(S)-diethyl-2-(2-nitro-1-(1-((4-nitrophenyl) sulfonyl)-1H-indol-3-yl) ethyl)malonate (61): The

product was prepared by following the general procedure and was

NO,
CO,Et
? obtained as a yellow gummy liquid in 57% yield. [a]*° = -20.15 (c,

COEL | 75, CHCI3) 'H NMR (400 MHz, CDCly): & 8.25 (d, J = 8.8 Hz, 2H),

N\
| N 7.94 (d, J = 8.8 Hz, 2H), 7.93 (m, 1H), 7.55 (m, 2H), 7.39-7.29 (m, 2H),
Ns 5.00 (dd, J = 8.2 Hz, 12.8 Hz, 1H), 4.90 (dd, J = 4.8 Hz, 12.8 Hz, 1H),

4.46 (dt, J = 8.0 Hz, 4.8 Hz, 1H), 4.24-4.14 (m, 2H), 4.06-3.97 (m, 3H), 1.22 (t, J = 7.2 Hz, 3H),
1.04 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCls): § 167.0, 166.7, 150.6, 142.5, 134.7,
129.3, 128.0 (2C), 126.0, 124.7, 124.5, 124.4 (2C), 119.4, 119.3, 113.7, 76.6, 62.2, 62.1, 53.4,
34.0, 13.8, 13.6. LC-MS (ESI) m/z: 532.0 [M+H]". The enantiomeric excess was determined by
HPLC analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A=
254 nm; tg = 12.7 min (major), 16.4 min (minor)] ee 55%.

(S)-Diisopropyl-2-(2-nitro-1-phenylethyl) malonate (6-isopropyl): The product was prepared

by following the general procedure and was obtained as a colourless

NO,
cop liquid in 47% yield. [a]®p = +7.27 (c, 1.15, CHCI3). *H NMR (200
ST
Lo MHz, CDCls): § 7.40-7.21 (m, 5H), 5.08 (m, 1H), 4.99-4.76 (m, 3H),
2T

4.25-4.14 (m, 1H), 3.74 (d, J = 9.6 Hz, 1H), 1.24 (d, J = 6.2 Hz, 6H),
1.06 (d, J = 6.2 Hz, 3H), 1.01 (d, J = 6.2 Hz, 3H). *C NMR (50 MHz, CDCls): § 167.0, 166.2,
136.2, 128.8 (2C), 128.2, 128.0 (2C), 77.8, 69.8, 69.5, 55.1, 42.8, 21.5, 21.4, 21.22, 21.20. LC-
MS (ESI) m/z: 338.0 [M+H]", 355.2 [M+NH,]". The enantiomeric excess was determined by
HPLC analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A=
254 nm; tg = 4.0 min (major), 7.4 min (minor)] ee 73%.

(S)-Di-tert-butyl-2-(2-nitro-1-phenylethyl) malonate (6-tert-butyl): The product was prepared

o by following the general procedure and was obtained as a white solid in
2

CO,tBu
CO,tBu
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27% vyield. [0]*°p = +6.74 (c, 1.05, CHCI3). *H NMR (200 MHz, CDCls): § 7.27 (m, 5H), 4.93
(dd, J=12.7, 4.6 Hz, 1H), 4.79 (dd, J = 12.7, 9.5 Hz, 1H), 4.12 (dt, J = 9.6 Hz, 4.6 Hz, 1H), 3.61
(d, J = 9.8 Hz, 1H), 1.46 (s, 9H), 1.22 (s, 9H). *C NMR (50 MHz, CDCl5): 5 167.1, 166.2,
136.8, 129.0 (2C), 128.5 (2C), 128.3, 83.1, 82.5, 78.4, 56.7, 43.3, 28.0 (3C), 27.7 (3C). LC-MS
(ESI) m/z: 366.2 [M+H]", 383.3 [M+NH,]*. The enantiomeric excess was determined by HPLC
analysis using Chiralpak AD-H column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A= 254

nm; tg = 3.6 min (major), 7.3 min (minor)] ee 51%.

(S)-Dibenzyl-2-(2-nitro-1-phenylethyl) malonate (6-dibenzyl): The product was prepared by

following the general procedure and was obtained as a white solid in

NO,
67% yield. [a]®p = +2.73 (c, 1.01, CHCl5). ‘H NMR (200 MHz,
CO,CH,Ph
CDCls): § 7.35-7.06 (m, 15H), 5.16 (s, 2H), 4.94 (s, 2H), 4.84 (d, J=
CO,CH,Ph

6.8 Hz, 2H), 4.26 (m, 1H), 3.93 (d, J= 9.2 Hz, 1H). *C NMR (50
MHz, CDCls): 8 167.4, 166.7, 136.2 (2C), 134.9 (2C), 129.2 (2C), 128.9 (2C), 128.8 (2C), 128.7
(2C), 128.6 (2C), 128.5 (2C), 128.2 (2C), 77.6, 68.0, 67.9, 55.2, 43.2. LC-MS (ESI) m/z: 451.2
[M+NH,]*. The enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H

column [Hexane/i-PrOH 75/25; flow rate 1.0 mL/min; A= 254 nm; tg = 6.5 min (minor), 18.4 min
(major)] ee 78%.

(3S)-Ethyl-2-acetyl-3-(4-fluorophenyl)-4-nitrobutanoate (8): The product was prepared by

NO, following the general procedure and was obtained as a yellow gummy

co,et| liquid in 78% yield. "'H NMR (200 MHz, CDCly): & major
COCH, diastereomer 7.21 (dd, J = 8.0, 5.2 Hz, 2H), 7.00 (t, J = 8.6 Hz, 2H),
4.82-4.77 (m, 2H), 4.23 (q, J = 8.2 Hz, 2H), 4.05 (d, J = 10.8 Hz, 1H),
4.17-4.03 (m, 1H), 2.29 (s, 3H), 1.27 (t, J = 7.0 Hz, 3H). *C NMR (50 MHz, CDCl5): § 200.8,
167.0, 162.4 (d, J = 246.3 Hz), 132.1, 129.6 (d, J = 8.3 Hz, 2C), 116.0 (d, J = 21.8 Hz, 2C), 77.8,
61.9, 415, 29.6, 25.2, 13.7. LC-MS (ESI) m/z: 298.2 [M+H]", 315.2 [M+NH,]". The
enantiomeric excess was determined by HPLC analysis using Chiralpak AD-H column
[Hexane/i-PrOH 85/15; flow rate 1.0 mL/min; A= 254 nm; tg = 3.3 min (major), 6.4 min (minor)]
ee 70%.

F
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General procedure for the synthesis of compounds 9a and 10a:

The compound (3R, 4S)-Ethyl 4-phenylpyrrolidine-3-carboxylate (10a) was synthesized

following literature procedure.*

N02 . ) EtO2C/ Ph (I) Et3O+BF4-, DCM, rt EtO,C Ph
co,t NiCl, .6H,0 (1 e.quw)= Ig overnight _ 2 (g
NaBH, (8 equiv), o=\ (if) NaBH;CN, HCI, MeOH N
(SO2Et MeOH, rt, 4h 5 Bromocresol Green H
93% a 61% 10a

(3R, 4S)-Ethyl-2-ox0-4-phenylpyrrolidine-3-carboxylate (9a): The product was obtained as a
brown solid in 93% yield. [a]®p = +66.43 (c, 0.9, CHCI3). *H NMR (200

Et0,C,  ,Ph
Iﬁ MHz, CDClg): & 7.36-7.24 (m, 5H), 6.62 (br s, 1H), 4.24 (g, J = 7.1 Hz,
o7 N 2H), 4.09 (q, J= 8.4 Hz, 17.4 Hz, 1H), 3.87-3.78 (m, 1H), 3.55 (d, J = 9.4

Hz, 1H), 3.43 (t, J= 8.8 Hz, 1H), 1.28 (t, J = 7.1 Hz, 3H). *C NMR (50
MHz, CDCls): & 172.6, 169.1, 139.8, 128.9, 127.5, 126.9, 61.8, 55.1, 47.6, 44.3, 14.0. HRMS
(ESI) calculated for C13H16NO3, 234.1130 m/z [M+H]" found 234.1131.

(3R, 4S)-Ethyl-4-phenylpyrrolidine-3-carboxylate (10a): The product was obtained as a

yellow gummy liquid in 61% yield. [a]*p = +33.46 (c, 0.65, CHCIs). *H

EtO,C, Ph NMR (200 MHz, CDCl3): 6 7.36-7.23 (m, 5H), 4.13 (q, J= 7.0 Hz, 2H),

(g 3.58-3.45 (m, 2H), 3.39-3.34 (m, 2H), 3.12-2.87 (m, 4H), 2.47 (s, 1H), 1.22

N (t, J = 7.1 Hz, 3H). *C NMR (50 MHz, CDCls): & 174.5, 141.7, 128.2 (2C),

126.8 (2C), 126.3, 60.3, 55.8, 52.4, 51.7, 50.1, 13.7. HRMS (ESI) calculated for C;3H1gsNO,,
220.1138 m/z [M+H]" found 220.1353.

General procedure for substrate preparation:
All the substrates 5a-1 and 7 were prepared according to literature® reported procedure.

In a round bottomed flask equipped with a Dean-Stark apparatus diethyl malonate (1.51 g, 9.43

mmol) and benzaldehyde (1.0 g, 9.43 mmol) was taken in anhydrous benzene (50 ml). Then
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piperidine (cat. amount) and glacial acetic acid (cat. amount) were added to the mixture. The
mixture was refluxed until the substrate disappeared. After the completion of the reaction the
mixture was cooled, diluted with diethyl ether (50 ml) and water (25 ml). The organic layer was
separated and washed successively with water (25 ml), HCI (1M) solution and sodium
bicarbonate solution. The organic layer was dried and concentrated in vacuo. The crude product
was purified by flash chromatography (hexane/EtOAc = 9/1) to afford the desired product (1.95
g, 83%).

Diethyl-2-benzylidenemalonate (5a): The product was prepared by
mcoﬁ following the general procedure and was obtained as a yellow liquid in

COE 83% yield. 'H NMR (200 MHz, CDCls): § 7.72(s, 1H), 7.43-7.35 (m,
5H), 4.91-4.86 (m, 2H), 4.37-4.23 (m, 3H), 1.35-1.23 (m, 6H).

~_COsEt Diethyl-2-(4-fluorobenzylidene) malonate (5b): The product was

mza prepared by following the general procedure and was obtained as a
i yellow gummy liquid in 84% vyield. 'H NMR (200 MHz, CDCls): &
7.62 (s, 1H), 7.43-7.36(m,2H), 7.04-6.95 (m, 2H), 7.01 (t, J=8.4 Hz, 2H), 4.43-4.18 (m, 4H),
1.30-1.19 (m, 6H).

«COEt Diethyl-2-(2-fluorobenzylidene) malonate (5c¢): The product was

‘ mza prepared by following the general procedure and was obtained as gummy

F liquid in 79% vyield. *H NMR (200 MHz, CDCls): & 7.90 (s, 1H), 7.48-

7.32 (m, 2H), 7.15-7.04 (m, 2H), 4.30 (dq, J= 7.2 Hz, 14.2 Hz, 2.2 Hz, 4H), 1.33 (t, J= 7.2 Hz,
3H), 1.25 (t, J= 7.2 Hz, 3H).

Diethyl-2-(4-nitrobenzylidene) malonate (5d): The product was
- CO2Et _ _
m £ prepared by following the general procedure and was obtained as
2
O=N pale yellow solid in 93% yield. *"H NMR (200 MHz, CDCl5): & 8.16
(d, J=8.4 Hz, 2H), 7.68 (s, 1H), 7.53 (d, J= 8.4 Hz, 2H), 4.26 (q, J= 7.2 Hz, 14.2 Hz, 4H), 1.31-
1.17 (m, 6H).
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Diethyl-2-(2-chlorobenzylidene) malonate (5e): The product was

mcozEt prepared by following the general procedure and was obtained as a

o OO yellow gummy liquid in 86% yield. '"H NMR (200 MHz, CDCly): &

7.98(s, 1H), 7.42-7.35 (m, 2H), 7.31-7.15 (m, 2H), 4.32-4.14 (m, 4H), 1.29 (t, J= 7.0 Hz, 3H),
1.14 (t, J=7.2 Hz, 3H).

Diethyl-2-(4-chlorobenzylidene) malonate (5f): The product was
mCOZEt prepared by following the general procedure and was obtained as a
Cl COEt | vellow liquid in 83% yield. *H NMR (200 MHz, CDCly): & 7.71 (s,

1H), 7.46-7.36 (m, 4H), 4.43-4.23 (m, 4H), 1.41-1.30 (m, 6H).

~_COEt Diethyl-2-(2-bromobenzylidene) malonate (5g): The product was

‘ mzﬂ prepared by following the general procedure and was obtained as a

Br yellow gummy liquid in 78% vyield. *H NMR (200 MHz, CDCls): &

8.01 (s, 1H), 7.66 (dd, J= 1.6 Hz, 7.4 Hz, 1H), 7.49-7.44 (m, 1H), 7.36-7.24 (m, 2H), 4.42-4.21
(m, 4H), 1.39 (t, J= 7.1 Hz, 3H), 1.21 (t, J= 7.1 Hz, 3H).

_COEt Diethyl-2-(4-methylbenzylidene) malonate (5h): The product was

" /©/\Cr02Et prepared by following the general procedure and was obtained as a

yellow gummy liquid in 84% vyield. *H NMR (200 MHz, CDCls): &

7.63(s, 1H), 7.28(d, J=8.2Hz, 2H), 7.11 (d, J=8.0Hz, 2H), 4.29-4.17 (m, 4H), 2.3 (s, 3H), 1.29-
1.20 (m, 6H).

«COE! Diethyl-2-(4-methoxybenzylidene) malonate (5i): The product

szt was prepared by following the general procedure and was obtained
MeO as a brown gummy liquid in 78% vyield. *"H NMR (200 MHz,
CDCl3): 6 7.71 (s, 1H), 7.46 (d, J= 8.8 Hz, 2H), 6.92 (d, J= 9.0 Hz, 2H), 4.45-4.27 (m, 4H), 3.87
(s, 8H), 1.40-1.33 (m, 6H).

Diethyl-2-(thiophen-2-yImethylene) malonate (5j): The product was

COEL prepared by following the general procedure and was obtained as a

Cs(\gozlft yellow gummy liquid in 79% yield. *"H NMR (200 MHz, CDCls): &
7.84(s, 1H), 7.52 (d, J= 5.0Hz, 1H), 7.37 (d, J=3.8Hz, 1H), 7.07 (dd,
J=3.8 Hz, 5.0 Hz, 1H), 4.45-4.19 (m, 4H), 1.41-1.24 (m, 6H).
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Diethyl-2-(pyridin-2-ylmethylene) malonate (5k): The product was
N\ X C 2 . .
w - prepared by following the general procedure and was obtained as yellow
= t
’ solid in 74% yield. *"H NMR (200 MHz, CDCls): & 8.58 (d, J= 4.6 Hz,
1H), 7.70 (dt, J= 7.8 Hz, 1.8 Hz, 1H), 7.63 (s, 1H), 7.38 (d, J= 7.8 Hz, 1H), 7.27-7.21( m, 1H),
4.45-4.26(m, 4H), 1.38-1.30 (m, 6H)

Diethyl-2-((1-((4-nitrophenyl) sulfonyl)-1H-indol-3-yl)methylene)malonate (51): The product

CO,Et was prepared by following the general procedure and was obtained as

= \co,Et yellow solid in 77% yield. '"H NMR (200 MHz, CDCl5): & 8.30 (d, J=
B 8.8 Hz, 2H), 8.07 (d, J= 9.0 Hz, 2H), 8.01-7.97 (m, 2H), 7.84 (s, 1H),
"!NS 7.68 (dd, J= 1.8 Hz, 6.6 Hz, 1H), 7.47-7.33 (m, 2H), 4.47-4.28 (m,

4H), 1.41-1.32 (m, 6H).

Diisopropyl-2-benzylidenemalonate (5-isopropyl): The product was
prepared by following the general procedure and was obtained as a
colorless liquid in 75% yield. *H NMR (200 MHz, CDCls): & 7.65 (s,
1H), 7.47-7.42 (m, 2H), 7.36-7.32 (m, 3H), 5.26-5.12 (m, 2H), 1.24-1.21
(m, 12H).

AN C02|Pr
CO2iPr

AN COztBU
©/\C(o By Di-tert-butyl-2-benzylidenemalonate (5-tertbutyl): The product was
2
prepared by following the general procedure and was obtained as a

yellow gummy liquid in 81% yield. *"H NMR (200 MHz, CDCls): & 7.55(s, 1H), 7.52-7.48(m,
2H), 7.39-7.34 (m, 3H), 1.53 (s, 9H), 1.52 (s, 9H).

Dibenzyl-2-benzylidenemalonate (5-dibenzyl): The product was

prepared by following the general procedure and was obtained as

white solid in 85% yield. *H NMR (200 MHz, CDCls): § 7.78(s, 1H),
7.35-7.22 (m, 15H), 5.06 (s, 2H), 4.84 (s, 4H).

- CO2CH,Ph
CO,CH,Ph

(Z2)-Ethyl-2-(4-fluorobenzylidene)-3-oxobutanoate  (7):  The

m oo product was prepared by following the general procedure and was

F COEL obtained as a yellow gummy liquid in 83% yield. ‘H NMR (200

MHz, CDCls): § 7.42- 7.32 (m, 3H), 7.02-6.94 (m, 2H), 4.23 (q, J = 7.2 Hz, 14.4 Hz, 2H), 2.3 (s,
3H), 1.18 (t, J =7.0 Hz, 3H).
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'H NMR Spectrum of compound 7 (200 MHz, CDCl5)
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MWD1 A, Sig=254,20 Ref=off (AZII\26011204.D)
mAU
80

7.453

21.393

o
N
tn
-
~
CY
3
&
=]
o

Area Percent Report

Sorted By Retention Time
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

»e s e

Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] [mAU] %
fimmi | === fws I
1 7.453 1 Vv 1013.20093 63.25758 51.8367
2 21.393 1 BB 941.40216 20.53154 48.1633

Totals : 1954.60309 83.78911

Results obtained with enhanced integrator!

*%* End of Report ***

HPLC Chromatogram of compound (+) 6a.
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MWD1 A, Sig=254,20 Ref=off (AZII26011203.D)
AU |
400 -
360
300
280 -
200
180
100
ok R
] 3 X
: ~
n‘: J\.__/;*,——___J/\‘ - - 1/\_1
o 28 5 75 %@ 135 18 478 28 - g
Area Fercent Report
Sorted By : Retention Time
Multiplier : 1,0000
Dilution s 1.0000

Use Multiplier & Dilution Factor with ISTDa
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area ‘Height Area
# [min} ’ [mAU*s] [mAU} L ]

1 . | === | | | 1

1 7.635 1 PP 227.89955 15.16945 14.2423

2 21.729 1 BBA 1372.26514 29.547q2 85.75717

Totals : 1600.16469 44.71647

Results obtained with enhanced integrator!

#++ End of Report ***

HPLC Chromatogram of compound 6a.
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mAU ‘; '
s ®
40
|
S |
i
% 3
2 il
20 { o
1] i e
¥ /’\\
) /3
10 | A
o JJ\ o _,_,\‘J vV 1\,‘ T T e O ’/
R R B R TR 0 L 982 O
') 28 § 78 10 123 15 178
Area Percent Report
Sorted By : Retention Time
Muitiplier s 1.0600 ‘
Dilution s 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type
¢ [min]
—-———— ‘ ot o 2 30 e [-4—-— [--o-o‘
3 5.429 1 vV
2 192,148 1 BB

Potals :

Area Haight Axea
{mAU*s} {mAT] $
f | -
466.24744 44.18276¢ 50.3512
459.74316 11.33720 48.6488
925.99080 55.5I997

Results cbtained with enhanced integrator!

bk

*++ End of Report

HPLC Chromatogram of compound (%) 6b.
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MWD1 A, Sig=254,20 Ref=off (AZIINI3021202.0)
200

]
175

180
128

100

]
0 f
___,_/"JVK,_“_____L/ NI o NS s N

Area Percent Report

Sorted By 3 Retention Time
Multiplier 2 1.0000 ’
Dilution : - 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height . Area
# [min] [mAU*8] [mAU] %

|~ | ==t | ' | - f o |

1 5.527 1 wv 336.21027 28.86127 1,2506

2 18.998 1 BB 2.65487e4 216.98715 98,7494

Totals : 2.6884%4  245.84842
Results obtained with enhanced integrator!

**%* End of Report *+*+*

HPLC Chromatogram of compound 6b.
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150 -

125

8.726

Area Percent Baport '

Sorted By 3
Multiplier s
Dilution :

Retention Time
1.;0000 -
1.0080

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWD1l A, Sig=254,20

Peak RetTime Sig Type .  Area

Ref=off
ight Ax:a

i

[~==1

# [min] {mAU*s] {mat]
' |

! t i
1 4.006 1 vv 1739,36560 181.74780 50.5753

2 8.726 1 BP 1699.79126 79.53378 49,4247

Totals : 3439.15686 271.28159

Results obtained with enhanced integrator!

*** Bnd of Report *»+

HPLC Chromatogram of compound () 6c.
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MWD1 A, Sig=254,20 Ref=off (AZHIN11051203.0)
mAY | 3
140 - 3
120
100
80|
60| g
-4 <
“ =
20|
0 B
T ) T T ‘-V.T T T
0 2 4 8 8 10

Area Percent Report

Sorted By

s Retention Time
Multiplier 2 1.0000 ’
Dilution H - 1.0000

Use Multiplier & Dilution Factor with ISTDs

)

Signal 1: MWDl A, Sig=254,20 Ref=off %

Peak RetTime Sig Type Area " Height Area
# [min] [mAU*s] {mAU] %
| | === | | I |
1 4.009 1 MM T 432.38156 51.52673 12.0959
2 8.789 1 BB 3142.21899 144.38614 87.9041

Totals : 3574.60056 195.91287

Results obtained with enhanced int?grator!

*** End of Report ***

HPLC Chromatogram of compound 6c.
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R A e
mAL 1 ’
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] |
i
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i vl
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- | f
] i i
w i R
ik £ i
1 ? l ’ 1
1 L [
T A
0- /N\\JL..,J!\ _\A,/\\l/ N/ \wmﬁ_,—J»/ . \\-4,-‘—..'.———-—_.\_,__—/’”"“\-‘
0 - 5 10 1
Area Percent Report
Sorted By 3 Retention Time
Multiplier s .0000 :
Dilution : - 1.0080

Use Multiplier & Dilution Factor with ISThDs
Signal 1: MWD1 A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] {wAU] %
[ ik | i | | e “| *
1 5.255 1 VvV 1.74754e4 1008,01404 49,8463
2 9,833 1 .vB  1.75832e4 456.94421° 50.1537

}

Totals : 3.505B6e4 . 1464.95825
Results obtained with enhanced integrator!

#*% gnd of Report **+

HPLC Chromatogram of compound (%) 6d.
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A, Sig=254.20
] I
1400 f!
] f
200 - iy
] L
1000 H
- |
i L |
800 - !
N i |
] b
400 .
] } ;
200 P
4 w0 N
~ % f
4 w i
04 B A J/\'~__~_'_.______‘__A_‘J' \_ -
¥ 1} % T * 2 %) N v M | iy b T A L T
0 2 4 8 8 1 12
Area Percent Report
Sorted By L] Retention Time
Multiplier 2 1.0000
Dilutjon . 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
+ [min] [mAU*s] [man} L
| Jim] i B ot ;
1 5.345 1 w 535.04926 52.65610 1.6907
2 9,851 1 VV 3.11121le4 1629.88794 98.3093

!

Totals : 3.16472e4 1682.54404

Results obtained with enhanced integrator!

**« End of Report **+

HPLC Chromatogram of compound 6d.
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1
Lo
120
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0:/' V L\‘«/\"g‘ ‘A/L,___
0 25 5 75 10 125 15 78w
Area Percent Report
Sorted By s Retention Time s
Multiplier : 1.0000 :
Dilution H < 1.0000
Use Multiplier & Dilution Factor with 1STDp L
Signal 1: MWDl A, Sig=254,20 Ref=off
Peak RetTime Sig Type  Area Height  Area
4 fmin] [mAU*s] [mAU} $
i =i 1 i l {
1 3.913 1 ww 702.14691 92.23205 §1.9019
-2 17.687 1 BP 650,68677 16.68820 4’8.0981_

1352.83368 108.92024
Results obtained with enhanced integrator!

Totals :

*+* End of Report *+»

HPLC Chromatogram of compound () 6e.
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oo S A e eeAles? Tt wmass. seseresd

WO A, Sig=254.20 Refookl (AZIN303T3055)
mAY |
120
100-
80
‘w; 5
] & ~
4 8 -
40— o
20-
o.
s s ;G s e e S M e e e LA W T T L SO )
0 2 4 8 s 10 12 14 18 me
Area _Permt Report
Sorted By s Retention Time
Multiplier : 1,0000 :
Dilution g - 1.0000
Use Multiplier & Dilution Factor with I3STDs
Signdl 1: MWDl A, Sig=254,20 Ref=off
Peak RetTime Sig Type Area Height Area
# fmin} [mAU*s] {mAU] %
| f===] | { : =1 {
1 3.910 1 MM T 238.37000 35.02024 12.1046
2 17.657 1 VB  1730.88782 43.87981° 87.8954

Totals : 1969.25781  78.90006
Results obtained with enhanced integrator!

*%% End of Report *¥*+

HPLC Chromatogram of compound 6e.
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WD A, Sig=264,20 Ref=off (AZIN040Z1203.0)
™ §
100
140 —

120 -
1
]

108

19.970

,._
>
B
3
A

o 25

Area Percent Report

Sorted By : Reténtion Time
Multiplier s 1.0000 =
Pilution 3 ~ 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area . Height Area
$#  (min) [mAU*s] [mAU} %
i

me=i {

1 6.601 1 VB 2447.01343 179.85165 50.3484
2 19.970 1 BB  2413.15161 52.52795 49.6516

Totals : 4860.16504 232.37960
Results obtained with enhanced integrator!
*** End of Report **+

HPLC Chromatogram of compound (x) 6f.
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MWD1 A, §i9=254.20 Ref=oft (AZIIN13031208.0)
MAU | :
m*
]
P
mq
1
”_
”d ~
] @
] e
40 A
] /
4 / ]‘.
20 o I
] S =
0 _ : /\_/\[/ \‘_%_ - . \\ .
0 2 4 8 8 10 ™
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000 -
piiution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl A, Sig=254,20 Ref=off

Péak RetTime Sig Type
$# [min]

Area - -Beight Area

[mAU*s] [mAU] %

{ { !

t et
1 6,710 1 W

189.16489 11.38912 9.8521

2 17.657 1 VB 1730.88782 43.87981 90.1479

Totals : 1926.05270  55.26893

Kesults obtained with enhanced integrator!

4%+ End of Report ***

HPLC Chromatogram of compound 6f.
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I

0 C 2y s T s

Area Percent Report

Sorted By :
Multiplier s 1.0000
Dilution . ~1.0000

Use Multiplier & Dilution Factor with ISTDa

Retention Timae

Signal 1: MWDl A, $ig=254,20 Ref=off

Height Area
{mAU] %

- - |
1337.30457 181.77211 50.7274
1298.95056 29.92642 49.2726

2636.25513 211.69853

Peak RetTime Sig Type Area
# - [min]} [mAU*s]
I pomme t |
1 3.609 1 W
2 16.338 1 BP

Totals :

Results obtained with enhanced integrator!

*#+ End of Report *#+

HPLC Chromatogram of compound (+) 6g.
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120

w 8

18.548

(-1
fres

o " " " T4 T T d

Area Percent Re‘po:t'

Sorted By 3 Retention Time
Multiplier 1.0000 )
Dilution ~ 1.0000

Use Multiplier & Dilution Factor with ISTDa

.

S8ignal 1: MWDl A, S81ig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
+ imin} [mAT*s] {maAU] %
| | ==] I [ | rmane I
1 3.629 1 MM T 587.08673 82.46165 14,9667
2 16.548 1 BB 3335.52393 77.39643 85.0333

Totals : 3922.61066 159.85809

Results obtained with enhanced integrator!

**+ End Of Report *+**

HPLC Chromatogram of compound 6g.
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pzfaé?ﬁjfa&s .é,.w,"r&f_‘:
Area Percent Report
Sorted By : Retention Time
Myltiplier s 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Beight: Area
¥  [min] [mAU*s] {mal} %
Jrwcnss fowi t 1 i i |
1 4,810 1 vB 47.06750  2.67488 51.7353
2 12.047 1 BB 43.90998 1.70030 48.2647

Totals : 90.97748 4,37518
Results obtained with enhanced integrator!

**+ End of Report *+¥

HPLC Chromatogram of compound (%) 6h.
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— T r——

~MWD1 A, Sig=254,20 Ref=off (AZIIIN10021205.D)
mAU |
200
175
150 -
125
100
75 8
50 = f
] 3 i
; 7 |
6] i f‘l |
1 Al J | ‘!
& :»Fﬁ___,./“(g)\\uh_“_, ~ _\_,_,‘HJ N N I
=y T ¥ T T T T
) 5 10 15 2 28
Area Percent. Report
Sorted By H Retention Time
Multiplier : 1,0000 J
bPilution s 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type  Area Height  Area
$ (min) (mhotal (D) b
| fomm | ==mm frmmmma |
1 4.841 1 MP  252.62100 27.92311 15.8253
2 11.865 1 BB  1343.69055 52.60853 84.1747

Totals 1596.31155 80.53166
Results obtained with enhanced integrator!

¥4+ End of Report *#+

HPLC Chromatogram of compound 6h.
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MWD1 A, Sig=254,20 Ref=off (AZIi11051206.0)
mA 1 ?
250
200 -
150 -
i
‘ ’ 3
100
50
ol L S
PR S N S i S e T T LIS S T
] 2 4 [} 8 10 12
Area Percent Report
Sorted By : Retention Time S
Multiplier s 1.0000 :
Dilution s 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, S$ig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min) [mAU*s] [mAU]} %
{ |imei=] { i | |
1 5.686 1 MM T 4083,19214 297.25876 50.3382
2 14.145 1 BB  4028.32983 108.12383 49.6618

Totals : 8111.52197 405.38258
Results obtained with enhanced integrator!
*** End of Report **+

HPLC Chromatogram of compound () 6i.
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MWD A, Sig=254,20 Ref=ofl (AZIINI 1051207.0)
mAU ] ' ?
soof _
280-
200 N
180
1001
] ,, 2
] e
0- , J e
I N A sy . At S W s e St S s B S Sy (G S0 Eo0 b
0 2 4 [] 8 10 12 14
Area Percent Report
Sorted By : Retention Time
Multiplier s 1.0000 :
pilution : -~ 1.0000

Use Multiplier & Dilution Factor with 1STDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] [mAU] %
| | === | I : f=- |
1 5.690 1 VB 4871.84375 332.93845 79.5567
2 14.451 1 MM T 1251.89307 36.88488 20,4433

Totals : 6123.73682 369.82332
Results obtained with enhanced integrator!

*++ End of Report **+*

HPLC Chromatogram of compound 6i.
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MWD A, Sig=254,20 Ref=off (AZiN22031201.D)
mAL | §
- ‘r'
400
300 3
I L]
200 q
100-
ol kA\ﬁ__/\,J k. _
S—— S
0 5

10 . 15

Area Percent Report

Sorted By : Retention Time
Multiplier .- 1.0000 -
Dilution $ = 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min} [mAU*g] {mAU] %

| | =] I I syt | |

1 4.765 1 wv 4970.08057 497.74753 50.7287

2 8.391 1 VvV  4827.289%06 274.52292 49.2713

Totals : 9797.36963 772.2704S

Results obtained with enhanced integrator!

#**+ End of Report **+

HPLC Chromatogram of compound (£) 6j.

S-56



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

800 ]
400
300 -
] ®
] «
m-
100
0- :
[ T 2 N 1 ok i /] 2 )
0 2 4 3 8 _10 12 14
Area Percent Report
Sorted By H Retention Time
Muitiplier : 1.0000 ‘
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min] {mAU*s] [mAU] %
| | e} | | | {
1 4.871 1 w 2418.84546 231.35249 17.1161
2 8,726 1 BB 1.1713le4  632.45837 B§2.8839
Totals : 1.41320e4 863.81087

Results obtained with enhanced integratort

*** End of Report Ans

HPLC Chromatogram of compound 6j.
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“MWD1 A, 5ig=254,20 Ref=ofl (AZINI7041213.0)

10.748

°_
o
-
-

Area ljetcent Raport

Sorted By H Retention Time .
Multiplier : 1.0000 !
Dilution : ~1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Helght
¥ [min] [mAU*s} [mAD]

Akrea
3

| i [ e | | { |

1 9.186 1 PV  1.57207e¢4 781.07617
2 10.748 1 VB 1.51254e4 664.83374
Totals : 3.08461e4 1445.90991 -

Results obtained with enhanced integratort

: |
-50.9648 .
49.0352

*++ Bnd of Report *++

HPLC Chromatogram of compound (z) 6Kk.
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180

100

T N T 7 1 T T ! T
] 2 4 [} 8 10 12
Area Percent Report
Sorted By : Retention Time
Multiplier H 1.0000 *
Dilution 3 - 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area - fleight Area
# [min] [mAU*s] [1AU] %

| === | i f I

1 9,165 1 VP 329.19025 16.01503 18.5549

2 10.703 1 BP 1444.95483 51.75391 81.4451

Totals : 1774.14508 67.76893

Results cbtained with enhanced integrator!

#*% End of Report ***

HPLC Chromatogram of compound 6k.
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28 ] 75 ] s » ' e
Area Percent Report
Sorted By :  Retention Time
Multiplier H 1.0000
Dilution s 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min) [mAU*s] [mAD) 3

! || I } I !
1 12.490 1 BB 2.79555e4 709.48303 49.7242
2 16,052 1 BB 2.82657e4 552.69781 50.2758
Totals : 5.62212e4 1262.18085

Results obtained with enhanced integrator!

*++ End of Report *+*

HPLC Chromatogram of compound (%) 6l.
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VWD A, S1g=254,20 Raf=off (AZITCBO0BIZ0BL) oo
mAY |
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d n
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e e P sy A Ty
10 e e NP S
25 8 15 10 128 18 178" min
Area Percent Report
Sorted By : Retention Time
Multiplier : 1.0000
Dilution : 1,0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
L [min} [mAU*s] [mAT] 3
| I | K i |
1 12.773 1 VB  2409.20776 59.23%46 77.4637
2 16.387 1 BB 700.90509 14.14289 22.5363

Totals : 3110.11285  73.38235
Results obtained with enhanced integrator!

**+ End of Report ***

HPLC Chromatogram of compound 6l.
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Area Percent Report

Sorted By : Retention Time
Multiplier 2 1.0000
Dilution - 1,0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1l: MWDl R, Sig=254,20 Ref=woff

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] {mAU] %
ez Junass] I { I i |
1 3.841 1 VB 1809.27136 211.4150% 50.6136
2 7.219 1 BB 1765.40381 109.74596 49.3864

Totals : 3574.67517 321.16096

Results obtained with enhanced integrator!

*++ End of Report #**

HPLC Chromatogram of compound (x) 6-isopropyl.
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/\rf\*___
0 2 4 8 TR
) Area’ Percent Report . 7
Sorted By : Retention Time
Multiplier t ~  1.0000
Dilution s 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off
Peak RetTime Sig Type Area Height Area
# [min} (mAU*s] {mAU} ¥
| == } | | |
1 4.004 1 wvv 493.96329 54.54877 86.772%
2 7.364 1 BV 75.29671 4.64000 13,2271
Totals : 569.25999 59.18877

Results obtained with enhanced integrator!
[ 2 2] m of Report **»

HPLC Chromatogram of compound 6-isopropyl.
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MWD A, Sig=254,20 Refeoff (AZHI\26061203.0) . _
mAU | %
40 -
] E
e 3
3
i " n :
! 1 :
i m°-
o |
M—_A\j S —
o 2 a & s e
Area Per;:ent Roport
Sorted By 3 Retention Pime
Multiplier H 1.0060
Dilution : 1.0000 :

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=25¢,?0 Ref=off

Peak RetTime Sig Type Area Height Area
# {min} [mAU*s] 137U %
1 fosmf | 1 i ) }
1 3.692 1 VB 547.31183 47.26089 50.8258
2 17.830 1 BB 529.52716 22.64694 49.1742

Totals : 1076.83899 69.90783
Results obtained with enhanced integrator!

*2% End of Report ***

HPLC Chromatogram of compound (z) 6-tertbutyl.
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Area Percent Report
Sorted By o Retention Time
Multiplier 23 1.0000
Dilution s 1.0000

Use Multiplier & Dilution Pactor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
¥ [min] {mAU*s] [mAU] %
| f===1 | - | i v |
1 3.620 1 VB 270,19919 22.50668 175.4076
2 7.371 1 BB 88.11923 4.20562 24.5924

Totals : 358.31842 26.71227
Results obtained with enhanced integrator!

*%* Bnd of Report **+*

HPLC Chromatogram of compound 6-tertbutyl.
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Area Percent. Bipa:t
Sorted By : Retention Time
Multiplier $ 1.0000 ?
Dilution o 1.0000

Use Multiplier & Dilution Factoxr with IBTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# ; [min] ; [mAU*z) [0} %
eran ] | ! o sl |
1 7.087 1 BBV 944.42462 65.07190 50.6449
2 19.368 1 BB 920.37402 22,.855%2 49,3551
Totals : 1864.79865 B7.92782

Results obtained with enhanced integrator!

*#% End of Repogt **+

HPLC Chromatogram of compound (z) 6-dibenzyl.
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P

MWD1 A, Sig=254,20 Ref=olf (AZIlI\13031203.0)
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Area Percent Report
Sorted By z Retention Time
Multiplier s 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with 1STDs
Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime S5ig Type Area Height Area
# [min] (mAU*s] [mAU]) %
] || | I I
1 6.579 1 BV 215.33363 11.21601 10.9129
2 18.378 1 BB 1757.86255 41.30775 89.0871

Totals : 1973.19618 52.52376

Results obtained with enhanced integrator!

*hk End of Report * ¥k

HPLC Chromatogram of compound 6-dibenzyl.
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MWD1. A, Sig=254,20 Ref=off (AZHI\17041206.D)
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Area Percent Report
Sorted By 3 Retention Time
Multiplier : 1.0000 ‘
pPilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl A, Sig=254,20 Ref=off

Peak RetTime Sig Type Area Height Area
# [min] [mAU*s] [mAU] %
| === I | I I
1 2.369 1 vv 839.66534 165.72096 20.0111
2 3.294 1 vwv 1176.10364 165.63101 28.0292
3 6.461 1 vwv 976.36072 70.80771 23.2689
4 6.790 1 VB 1203.86841 89.50025 28.69209
Totals : 4195.99811 491.65993

Results obtained with enhanced integrator!

**% End of Report *+**

HPLC Chromatogram of compound (x) 8
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MWD A, Sig=254,20 Ref=off (AZIlN17041205.D)
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Area Percent Report
Sorted By : Retention Time
Multiplier s 1.0000
Dilution s 1.0000

Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=254,20 Ref=off

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

| fom= | | | I

1 3.316 1 VvV 1137.23425 139.20958 40.3531

2 4.571 1 VvV 1204.91431 114.77251 42.7546

3 6.487 1 VWV 199.23903 14.06383 7.0697

4 6.803 1 VB 276.82022 18.35784 9.822¢6

Totals : 2818.20781 286.40375

Results obtained with enhanced integrator!

*+* Fnd of Report ***

HPLC Chromatogram of compound 8.
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