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General Experimental Information

All reactions were carried out in oven-dried glassware under nitrogen atmosphere. Solvents and
molecular sieves were dried following suitable protocols. Commercially available 1,3-diketones
were used without further purification. All the ynones used in this study were prepared by
coupling the corresponding acetylene derivatives with chlorooxoacetates, using literature
methods (Scheme S1)."! Progress of the reactions were monitored by TLC. Analytical TLC was
performed on commercially available aluminum-backed silica gel plates and the spots were
visualized under UV light (A = 254 nm). The interrupted Feist-Bénary reaction products were
purified by flash column chromatography using hexane-ethyl acetate combination as the eluent
on silica gel (100-200 mesh). 'H (400 MHz), *C (100 MHz) and HMBC NMR (500 MHz)
spectra were recorded at 25 °C using CDCls as solvent. '"H NMR chemical shifts are expressed in
parts per million (8) calibrated with reference to CHCl; (8 = 7.26); *C NMR chemical shifts are
expressed in parts per million (d) relative to the central CDCIs resonance (6 = 77.0). The
enantioselectivities were determined by HPLC analyses using Chiralpak AD-H and IC columns,
and are presented in terms of ee values.

Rl o+ QOCI Cul, Et3N R R1-—
_ COR*  THF 0°C-rt OR?

0
R' = Phenyl, Substituted phenyl,
1-Naphthyl, 2-Thiophenyl, n-Butyl
R? = Ethyl, Methyl

Scheme S1. Preparation of ynone substrates."!
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Spectral Characterization Data of Ynones (1a—k)

Ethyl 2-oxo- 4-phenylbut— -ynoate (1a): Yield = 60%; '"H NMR (500 MHz, CDCl3): & 7.64—
7.69 (m, 2H), 7.49-7.55 (m, 1H), 7.40-7.45 (m, 2H), 4.44 (q, J = 10.0

£r Hz, 2H), 1.45 (t, J = 5Hz, 3H); BC NMR (125 MHz, CDCls): & 169.6,
159.2, 133.8 (2C), 131.8, 128.8 (2C), 119.1, 98.0, 87.1, 63.3, 14.0.

Methyl 2-oxo0-4-phenylbut-3-ynoate (1b): Yield = 68%; "H NMR (400 MHz, CDCl3): § 7.64—
7.69 (m, 2H), 7.49-7.56 (m, 1H), 7.39-7.46 (m, 2H), 3.96 (s, 3H); °C

0
= conMe NMR (100 MHz, CDCls): 6 169.1, 159.7, 133.8 (2C), 131.9, 128.8 (2C),
119.0,98.2, 87.1, 53.7.

Ethyl 4-(4-nitrophenyl)-2-oxobut-3-ynoate (1¢): Yield= 71%; "H NMR (400 MHz, CDCl;): &
8.28 (d, J = 8.8 Hz, 2H), 7.82 (d, J = 8.8 Hz, 2H), 442 (q,J = 7.2

0]
co.et Hz 2H), 142 (t, 3 = 7.2 Hz, 3H); °C NMR (100 MHz, CDCly): §
7~ "o
169.2, 158.7, 149.0, 134.3 (2C), 125.5, 123.8 (2C), 93.2, 89.2, 63.6,
13.9.
oN

Ethyl 4-(4-bromophenyl)-2-oxobut-3-ynoate (1d): Yield= 65%; '"H NMR (400 MHz, CDCl;):
0 7.58 (d,J = 8.4 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 4.41 (q, J = 7.2

(0]
Hz, 2H), 1.42 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl): &
=~ TCOEt
169.4, 159.1, 135.0 (2C), 132.3 (2C), 127.0, 118.0, 96.4, 87.8, 63 .4,
14.0.
Br

Ethyl 4-(4-fluorophenyl)-2-oxobut-3-ynoate (1e): Yield = 42%; 'H NMR (400 MHz, CDCl5):
0 7.64-7.71 (m, 2H), 7.08-7.16 (m, 2H), 4.40 (q, J = 7.2 Hz, 2H),

(0]
1.41 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCL5): & 169.4, 165.9,
=~ "CO,Et
163.4,159.2, 136.3 (2C), 116.4 (2C), 96.8, 87.1, 63.3, 13.9.
F
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Ethyl 2-0x0-4-(p-tolyl)but-3-ynoate (1f): Yield = 56%; 'H NMR (400 MHz, CDCls): & 7.56 (d,

0 J = 8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 4.40 (q, J = 7.2 Hz, 2H),
2.40 (s, 3H), 1.41 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;):
8 169.5, 159.3, 142.9, 133.9 (2C), 129.6 (2C), 115.9, 98.9, 87.3,
63.2,21.8, 14.0.

CO,Et

%

Me

Ethyl 2-0x0-4-(0-tolyl)but-3-ynoate (1g): Yield = 48%; 'H NMR (400 MHz, CDCls): 6 7.61 (d,
0 J=17.6 Hz, 1H), 7.41 (t, J = 7.6 Hz, 1H), 7.18-7.33 (m, 2H), 4.40 (q, J =
Me 7.2 Hz, 2H), 2.56 (s, 3H), 1.42 (t, J = 7.2 Hz, 3H); >C NMR (100 MHz,
z  COH CDCL): & 169.4, 159.2 , 143.7, 134.3, 131.9, 130.0, 126.0, 118.9, 97.4,

91.0, 63.2, 20.5, 14.0.

Ethyl 4-(4-methoxyphenyl)-2-oxobut-3-ynoate (1h): Yield = 65%; 'H NMR (400 MHz,
CDCl): 6 7.61 (d, J = 8.8 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 4.40
(q, J = 4.0 Hz, 2H), 3.86 (s, 3H), 1.41 (t, J = 4.0 Hz, 3H); "C
NMR (100 MHz, CDCls): 6 169.4, 162.6, 159.5, 136.1 (2C), 114.6
(20), 110.8, 99.8, 87.8, 63.1, 55.5, 14.0.

=" CO,Et

gy

MeO

Ethyl 4-(naphthalen-1-yl)-2-oxobut-3-ynoate (1i): Yield = 48%; 'H NMR (400 MHz, CDCl5):

§ 8.48 (d, J = 8.0 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.96 (d, J = 8.0

0 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.68 (t, J = 8.0 Hz, 1H), 7.60 (t, J =

coet 80 Hz 1H), 7.52 (t, J = 8.0 Hz, 1H), 448 (q, J = 8.0 Hz, 2H), 1.49 (¢,

J = 8.0 Hz, 3H); *C NMR (100 MHz, CDCLy): § 169.3, 159.3, 134.6,

134.2, 133.1, 132.9, 128.6, 128.1, 127.2, 125.8, 125.2, 116.7, 96.8,
92.1,63.4, 14.1.

Z

Ethyl 2-0xo0-4-(thiophen-2-yl)but-3-ynoate (1j): Yield = 42%; "H NMR (400 MHz, CDCls): &
o 7.61-7.63 (t, J = 4.0 Hz, 2H), 7.11-7.13 (dd, J = 4.0 Hz, 1H), 4.40 (q, J =
8.0 Hz, 2H), 1.41 (t, J = 8.0 Hz, 3H); °C NMR (100 MHz, CDCl;): &

COqEt
Z 2 168.9, 159.1, 138.6, 133.8, 128.1, 118.9, 92.6, 92.2, 63.3, 13.9.
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Ethyl 2-oxooct-3-ynoate (1k): Yield = 10%; 'H NMR (400 MHz, CDCls): & 4.35 (q, J = 7.2 Hz,
0 2H), 2.48 (t, J = 7.2 Hz, 2H), 1.67-1.55 (m, 2H), 1.52-1.40 (m, 2H),
1.37 (t, J = 7.2 Hz, 3H), 0.93 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,

CO,Et
Z 2 CDCl): 6 169.7, 159.3, 102.6, 79.7, 63.1, 29.3, 21.9, 19.1, 13.9, 13 4.

1,1,1-Trifluoro-4-phenylbut-3-yn-2-one (11):*> Yield = 51%; '"H NMR (400 MHz, CDCL): &
o 7.68 (dd, J = 8.4, 1.2 Hz, 2H), 7.61-7.54 (m, 1H), 7.50-7.41 (m, 2H); 1°C
NMR (100 MHz, CDCly): § 1672 (g, J = 41.9, 1C), 133.9 (2C), 132.5,
Z P 1289 (20), 118.1, 114.9 (q, J = 286.7 Hz, 1C), 100.5 (d, J = 0.6 Hz, 1C),
83.4.
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General Procedure for IFB Reaction

The procedure for IFB reaction between ethyl 2-oxo-4-phenylbut-3-ynoate (1a), and dimedone
(2a) is described as representative.

In a round bottomed flask, was taken silver trifluoromethanesulfonate (5.1 mg, 0.02 mmol, 10
mol %) and (R)-BINAP (6.2 mg, 0.01 mmol, 5 mol %) in dichloromethane (1.0 mL), and the
mixture was stirred at room temperature (25 °C) for 30 minutes under nitrogen atmosphere.
Afterwards, this mixture was added slowly to a stirring suspension of ethyl 2-oxo0-4-phenylbut-3-
ynoate (la, 40.4 mg, 0.20 mmol, 1.0 equiv.), dimedone (2a, 56.1 mg, 0.40 mmol, 2.0 equiv.), and
MS 4 A (50 mg) in dichloromethane (1.0 mL) at -60 °C. Reaction was continued at the aforesaid
temperature, and progress was monitored by TLC. Upon completion, the reaction mixture was
allowed to attain room temperature, and charged over to a column packed with silica gel. The
dihydrofuran product 4aa was isolated by flash column chromatography using ethyl acetate and
hexane as eluent, and finally characterized by spectral analysis (48.0 mg, 0.14 mmol, 70% yield).
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Table S1: Additional screening of IFB reaction with ligands, solvents and additives.”

AgOTf (10 mol %)
COoEt L|gand (11 mol %)
\ ' SoIvent 0°C

Ligands

oH §

EtO,C

; | |
@ Me Fe Me Fle
A D g D
Me
Me, Me
T sty
N T " ) %
3/' |J N \> \
N _ 3 5
'‘BU p  'Bu E

N X
: P
o O 4
G H (R)-BINAP

entry ligand solvent time (h) yield (%)" ee (%)°
1 A CH,CI, 3.0 91 0
2 B CH,Cl, 1.0 92 14
3 C CH,Cl, 4.0 89 -3
4 D CH,Cl, 1.0 93 -2
Table contd...
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10
11
12
13
14
15
16
17¢

18°

G

H
(R)-BINAP
(R)-BINAP
(R)-BINAP
(R)-BINAP
(R)-BINAP
(R)-BINAP
(R)-BINAP
(R)-BINAP
(R)-BINAP

(R)-BINAP

CH,Cl,
CH,Cl,
CH,Cl,

CH,Cl,

CH,Cl,/MeOH

(10:01)
CI(CH,),Cl

CHClLs
THF
CH;CN
DMF
AcOEt
PhCH3;
CH,Cl,

CH,Cl,

1.0

1.0

4.0

1.0

2.0

2.0

1.0

12.0

2.0

3.0

12.0

4.0

0.5

91

78

80

&9

61

71

82

72

79

90

92

90

89

90

60

68

54

32

15

47

46

60

*Unless otherwise mentioned all the reactions were carried out with 0.20 mmol ynone 1a, 0.40
mmol dimedone (2a), 10 mol % silver triflate, and 11 mol % chiral ligand at 0 °C. *Isolated yield
of dihydrofuran 4aa. “Enantiomeric excess of the product 4aa was determined by chiral HPLC,
using AD-H column. Negative ee values represent the (S)-enantiomer to be major. “Reaction was
conducted with 10 mol % benzoic acid additive. ‘Reaction was conducted with 10 mol %

triethylamine additive.
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Characterization Data for Dihydrofuran and Related Compounds

Ethyl (R,Z)-2-benzylidene-3-hydroxy-6,6-dimethyl-4-oxo0-2,3,4,5,6,7-hexahydrobenzofuran-
3-carboxylate (4aa): Yield = 70%; White solid, mp = 144-145 °C; 'H
OH o NMR (400 MHz, CDCl3): 8 7.63-7.54 (m, 2H), 7.39-7.31 (m, 2H),
: 7.30-7.22 (m, 1H), 5.90 (s, 1H), 4.37 (s, 1H), 4.37-4.27 (m, 1H), 4.23—
4.12 (m, 1H), 2.69 (d, J = 18.0 Hz, 1H), 2.54 (dd, J = 18.0, 1.2 Hz, 1H),
2.40 (d, J=16.0 Hz, 1H), 2.24 (dd, J = 16.0, 1.2 Hz, 1H), 1.22 (s, 3H),
1.21 (t, J = 7.2 Hz, 3H), 1.14 (s, 3H); >C NMR (100 MHz, CDCl;): &
192.7, 176.0, 171.3, 154.8, 132.9, 129.2 (2C), 128.5 (2C), 127.8, 116.0, 107.5, 78.7, 63.2, 51.1,
37.4,35.0, 29.5, 27.4, 13.9; FTIR vy (NaCl film, cm™): 3015, 2918, 1733, 1695, 1651, 1540,
1395, 1025; HRMS (ESI) caled. for CyH,;04 [M - OH]": 325.1440, found 325.1467; HPLC
condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (80/20 ratio, 1.0
mL/min flow rate), 254 nm wave length UV, Retention time = 17.8 min (major) and 27.4 min
(minor), 90% ee. After first recrystallization, ee of mother liquor >99%; [a]p> = +71.3 (¢ = 1.0,
CH,Cl).

Ethyl (S)-4-hydroxy-7,7-dimethyl-5-0x0-2-phenyl-5,6,7,8-tetrahydro-4H-chromene-4-
carboxylate (5aa): Yield = 26%; Colorless gummy liquid; "H NMR (400
Et0,C, OH® MHz, CDCl;): & 7.66-7.58 (m, 2H), 7.45-7.35 (m, 3H), 5.67 (s, 1H),

4.44 (s, 1H), 4.34-4.22 (m, 1H), 4.22-4.09 (m, 1H), 2.67 (d, J = 17.6 Hz,
1H), 2.55 (d, J = 17.6 Hz, 1H), 2.43-2.26 (m, 2H), 1.23 (t, J = 7.2 Hz,
3H), 1.17 (s, 3H), 1.16 (s, 3H); °C NMR (100 MHz, CDCls): & 198.4,
173.6, 165.4, 150.3, 131.9, 129.7, 128.6 (2C), 125.1 (2C), 112.5, 101.2,
66.9, 62.5, 50.8, 41.2, 32.6, 29.0, 27.3, 14.1; FTIR vimax (NaCl film, cm™): 3152, 3077, 2980,
1740, 1732, 1681, 1383, 1285, 1230, 1056; HRMS (ESI) calcd. for CaoH»Os [M + H]™:
343.1545, found 343.1528.

Ethyl (R,Z)-2-benzylidene-3-hydroxy-7,7-dimethyl-4-0x0-2,3,4,5,6,7-hexahydrobenzofuran-
3-carboxylate (4ab): Yield = 51%; Colorless gummy liquid; 'H NMR
(400 MHz, CDCl3): 6 7.59 (d, J = 7.2 Hz, 2H), 7.35 (pseudo-t, J = 7.2
Hz, 2H), 7.29-7.23 (m, 1H), 5.89 (s, 1H), 4.37 (s, 1H), 4.36-4.27 (m,
1H), 4.20-4.10 (m, 1H), 2.83-2.68 (m, 2H), 2.12-1.99 (m, 1H), 1.94 (dt,
J=13.6,5.6 Hz, 1H), 1.19 (t, J = 7.2 Hz, 3H), 1.18 (s, 3H), 1.14 (s, 3H);
BC NMR (100 MHz, CDCls): § 198.2, 175.0, 171.2, 154.9, 133.0, 129.1
(20), 128.5 (20C), 127.8, 115.7, 107.4, 79.0, 63.0, 41.3, 35.1, 24.0, 23.8, 21.2, 13.9; FTIR vpax
(NaCl film, cm™): 3609, 2918, 2851, 1731, 1693, 1556, 1536, 1391; HRMS (ESI) calcd. for
Cy0H2,04 [M - OH]": 325.1440, found 325.1477; HPLC condition: CHIRALPAK AD-H (250.0
mm x 4.6 mm), Hexane/i-PrOH eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm wave length
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UV, Retention time = 10.7 min (major) and 25.1 min (minor), 92% ee; [o]p>> = +67.1 (¢ = 1.0,
CH,CL).

Ethyl (R,Z)-2-benzylidene-3-hydroxy-5,5-dimethyl-4-oxo0-2,3,4,5,6,7-hexahydrobenzofuran-
3-carboxylate (4ab’): Yield = 26%; Colorless gummy liquid; '"H NMR
(400 MHz, CDCls): 6 7.58 (d, J = 7.2 Hz, 2H), 7.37 (pseudo-t, J = 7.6 Hz,
2H), 7.30-7.23 (m, 1H), 5.89 (s, 1H), 4.35 (s, 1H), 4.35-4.24 (m, 1H),
4.24-4.13 (m, 1H), 2.57-2.39 (m, 2H), 2.09-1.99 (m, 1H), 1.99-1.89 (m,
1H), 1.44 (s, 3H), 1.40 (s, 3H), 1.21 (t, J = 7.2 Hz, 3H); °C NMR (100
MHz, CDCls): 6 193.0, 182.3, 171.2, 154.5, 133.2, 129.1 (2C), 128.6 (20),
127.8, 115.1, 107.4,79.2, 63.1, 36.6, 34.4, 32.9, 24.82, 24.76, 13.9; FTIR vy (NaCl film, cm™):
2963, 2914, 2848, 1730, 1695, 1537, 1395, 989; HRMS (ESI) calcd. for Co0H;,NaOs [M + Na]:
365.1365, found 365.1387; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm),
Hexane/i-PrOH eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention
time = 8.6 min (major) and 13.3 min (minor), 56% ee; [a]p>> = +37.7 (¢ = 1.0, CH,CL,).

oH O

Ethyl (R,Z)-2-benzylidene-3-hydroxy-4-0x0-2,3,4,5,6,7-hexahydrobenzofuran-3-carboxylate

(4ac): Yield = 82%; White solid, mp = 131 °C; 'H NMR (400 MHz,

oH ©  CDCLy): 5 7.59 (d, J = 7.6 Hz, 2H), 7.39-7.31 (m, 2H), 7.29-7.22 (m, 1H),

‘ 5.89 (s, 1H), 4.42 (s, 1H), 4.33-4.15 (m, 2H), 2.82-2.63 (m, 2H), 2.52—

2.31 (m, 2H), 2.24-2.10 (m, 2H), 1.21 (t, J = 7.2 Hz, 3H); *C NMR (100

MHz, CDCl;): 193.1, 176.9, 171.2, 154.6, 132.9, 129.1, 128.5, 127.8,

117.3, 107.5, 78.7, 63.2, 36.5, 23.5, 21.3, 13.9; FTIR viax (NaCl film, cm’

1: 2846, 1729, 1695, 1650, 1559, 1538, 1392; HRMS (ESI) calcd. for CisH 704 [M - OHJ":

297.1127, found 297.1154; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm),

Hexane/i-PrOH eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention

time = 12.5 min (major) and 20.2 min (minor), 95% ee. After first recrystallization, ee of crystal
>99%:; [a]p> = +70.3 (¢ = 1.0, CH,Cl,).

Methyl (R,2)-2-benzylidene-3-hydroxy-6,6-dimethyl-4-oxo0-2,3,4,5,6,7-
hexahydrobenzofuran-3-carboxylate (4ba): Yield = 70%; White solid,
mp = 146-147 °C; 'H NMR (400 MHz, CDCl3): § 7.59 (d, J = 7.6 Hz,
2H), 7.36 (pseudo-t, J = 7.2 Hz, 2H), 7.30-7.23 (m, 1H), 5.91 (s, 1H),
4.29 (s, 1H), 3.79 (s, 3H), 2.67 (d, J = 17.6 Hz, 1H), 2.55 (dd, J = 17.6,
4.0 Hz, 1H), 2.38 (d, J = 16.0 Hz, 1H), 2.27 (dd, J = 16.0, 4.0 Hz, 1H),
1.21 (s, 3H), 1.15 (s, 3H); °C NMR (100 MHz, CDCls): 5 192.8, 176.1,
171.8, 154.6, 132.8, 129.2 (2C), 128.5 (2C), 127.9, 115.9, 107.7, 78.7, 54.0, 51.0, 37.4, 34.8,
29.2, 27.8; FTIR Ve (NaCl film, cm™): 3021, 2848, 1733, 1652, 1555, 1535, 1399, 1257, 1222;
HRMS (ESI) caled. for CjoH;9O4 [M - OH]™: 311.1283, found 311.1321; HPLC condition:
CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (70/30 ratio, 1.0 mL/min

MeOQC
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flow rate), 254 nm wave length UV, Retention time = 11.6 min (major) and 19.5 min (minor),
87% ee. After first recrystallization, ee of mother liquor >99%; [a]p”> = +38.2 (¢ = 1.0, CH,CL,).

Methyl (R,Z2)-2-benzylidene-3-hydroxy-4-oxo0-2,3,4,5,6,7-hexahydrobenzofuran-3-

carboxylate (4bc): Yield = 73%; White solid, mp = 168-170 °C; "H NMR
OH © (400 MHz, CDCL): 5 7.59 (d. J = 7.6 Hz, 2H), 7.39-7.31 (m, 2H), 7.29-
7.22 (m, 1H), 5.90 (s, 1H), 4.34 (s, 1H), 3.79 (s, 3H), 2.82-2.66 (m, 2H),
2.53-2.34 (m, 2H), 2.24-2.12 (m, 2H); *C NMR (100 MHz, CDCl;): &
193.2, 177.0, 171.7, 154.4, 132.8, 129.2 (2C), 128.5 (2C), 127.9, 117.2,
107.7, 78.7, 54.0, 36.5, 23.5, 21.3; FTIR vy, (NaCl film, cm™): 3018,
2918, 1733, 1695, 1651, 1540, 1397, 994; HRMS (ESI) caled. for Cy7H;s04 [M - OHJ™:
283.0970, found 283.0975; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm),
Hexane/i-PrOH eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention
time = 11.2 min (major) and 18.9 min (minor), 91% ee. After first recrystallization, ee of crystal
>99%; [a]p> = +48.1 (¢ = 1.0, CH,CL).

MeOzC

Ethyl (R,2)-3-hydroxy-2-(4-nitrobenzylidene)-4-0x0-2,3,4,5,6,7-hexahydrobenzofuran-3-
carboxylate (4cc): Yield = 95%; White solid, mp = 114 °C; 'H NMR
(400 MHz, CDCls): 6 8.20 (d, J = 8.8 Hz, 2H), 7.73 (d, J = 8.8 Hz, 2H),
5.95 (s, 1H), 4.47 (s, 1H), 4.37-4.18 (m, 2H), 2.87-2.68 (m, 2H), 2.55—
2.35 (m, 2H), 2.28-2.12 (m, 2H), 1.22 (t, J = 7.2 Hz, 3H); °C NMR
(100 MHz, CDCly): & 192.9, 176.6, 170.6, 157.7, 146.6, 139.5, 129.6
(20), 123.8 (20), 117.6, 105.2, 79.0, 63.5, 36.5, 23.4, 21.3, 13.9; FTIR
Vmax (NaCl film, em™): 2918, 1733, 1697, 1537, 1397, 998; HRMS
(ESI) caled. for CigsH;¢NOg [M - OH]+: 342.0978, found 342.0997; HPLC condition:
CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (60/40 ratio, 1.0 mL/min
flow rate), 254 nm wave length UV, Retention time = 13.2 min (major) and 21.9 min (minor),
71% ee. After first recrystallization, ee of mother liquor = 99%; [a]p> = +89.6 (¢ = 1.0, CH,Cl,).

OH §

EtO,C

OoN

Ethyl (R,Z2)-2-(4-bromobenzylidene)-3-hydroxy-4-o0x0-2,3,4,5,6,7-hexahydrobenzofuran-3-
carboxylate (4dc): Yield = 88%; White solid, mp = 106 °C; 'H NMR
(400 MHz, CDCls): 6 7.56-7.33 (m, 4H), 5.82 (s, 1H), 4.36 (s, 1H), 4.36—
4.15 (m, 2H), 2.85-2.65 (m, 2H), 2.54-2.32 (m, 2H), 2.28-2.08 (m, 2H),
1.22 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls): & 193.0, 176.7,
171.0, 155.2, 131.9, 131.7 (2C), 130.6 (2C), 121.8, 117.4, 106.4, 78.8,
BY 63.3, 36.6, 23.5, 21.3, 13.9; FTIR vpa (NaCl film, cm™): 2934, 2918,

1733, 1695, 1537, 1395; HRMS (ESI) calcd. for CgH;sBrO4 [M - OH]:
375.0232, found 375.0237; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm),
Hexane/i-PrOH eluent (60/40 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention

OH f
EtO,Camy
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time = 10.5 min (major) and 20.9 min (minor), 79% ee. After first recrystallization, ee of crystal
>99%; [a]p> =+71.6 (¢ = 1.0, CH,Cl,).

Ethyl (R,Z)-2-(4-fluorobenzylidene)-3-hydroxy-4-oxo-2,3,4,5,6,7-hexahydrobenzofuran-3-

carboxylate (4ec): Yield = 82%; White solid, mp = 110 °C; "H NMR (400
_QH Q MHz, CDCls): 6 7.56 (dd, J = 8.8, 5.6 Hz, 2H), 7.03 (pseudo-t, J = 8.8 Hz,
2H), 5.85 (s, 1H), 4.40 (s, 1H), 4.354.16 (m, 2H), 2.82-2.66 (m, 2H),
2.52-2.33 (m, 2H), 2.26-2.08 (m, 2H), 1.21 (t, J = 7.2 Hz, 3H); °C NMR
(100 MHz, CDCl»): 6 193.0, 176.7, 171.1, 163.3, 160.8, 154.2 (d, J = 2.6
Hz, 1C), 130.9 (d, J=8.1 Hz, 1C), 129.1 (d,J=3.4 Hz, 1C), 117.4, 115.6,
115.4,106.4, 78.7, 63.2, 36.5, 23.5, 21.3, 13.9; FTIR vp.x (NaCl film, cm
1: 2918, 1730, 1697, 1540, 1393, 992; HRMS (ESI) calcd. for CisH ¢FO,4 [M - OH]": 315.1033,
found 315.1069; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH
eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 10.9 min
(major) and 19.9 min (minor), 85% ee; [a]p> = +57.7 (¢ = 1.0, CH,Cl,).

EtO,C

Ethyl (R,Z)-3-hydroxy-2-(4-methylbenzylidene)-4-0x0-2,3,4,5,6,7-hexahydrobenzofuran-3-
carboxylate (4fc): Yield = 66%; White solid, mp = 128-129 °C; 'H
NMR (400 MHz, CDCls): 6 7.48 (d, J = 8.0 Hz, 2H), 7.16 (d, J = 8.0 Hz,
2H), 5.86 (s, 1H), 4.34 (s, 1H), 4.34-4.17 (m, 2H), 2.82-2.66 (m, 2H),
2.52-2.35 (m, 2H), 2.35 (s, 3H), 2.26-2.10 (m, 2H), 1.21 (t, J = 7.2 Hz,
3H); °C NMR (100 MHz, CDCL3): § 193.1, 176.9, 171.2, 154.0, 137.8,
Mé 130.1, 129.2 (2C), 129.1 (2C), 117.3, 107.5, 78.6, 63.1, 36.6, 23.5, 21.32,

21.27, 13.9; FTIR Vpna (NaCl film, em™): 2918, 2848, 1730, 1665, 1651,
1564, 1537, 1397, 1246; HRMS (ESI) caled. for C;9H;9O4 [M - OH]™: 311.1283, found
311.1314; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent
(60/40 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 10.1 min (major)
and 23.0 min (minor), 93% ee. After first recrystallization, ee of mother liquor >99%:; [a]p”> =
+76.3 (¢ = 1.0, CH,CL).

OH

Ethyl (R,Z)-3-hydroxy-2-(2-methylbenzylidene)-4-0x0-2,3,4,5,6,7-hexahydrobenzofuran-3-
carboxylate (4gc): Yield = 40%; White solid, mp = 116° C; '"H NMR
(400 MHz, CDCl3): & 7.76 (d, J = 7.2 Hz, 1H), 7.25-7.13 (m, 3H), 6.06
(s, 1H), 4.41 (s, 1H), 4.28 (q, J = 7.2 Hz, 2H), 2.79-2.61 (m, 2H), 2.53—
2.34 (m, 2H), 2.31 (s, 3H), 2.25-2.08 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H);
BC NMR (100 MHz, CDCL): § 193.1, 177.1, 171.3, 155.0, 136.3, 131.4,
130.2, 129.3, 127.9, 125.9, 117.4, 105.0, 78.5, 63.1, 36.6, 23.5, 21.3,
20.0, 14.0; FTIR vime (NaCl film, cm™): 2971, 2844, 1733, 1652, 1395, 1242, 994; HRMS (ESI)
calcd. for C1oH 904 [M - OH]'™: 311.1283, found 311.1295; HPLC condition: CHIRALPAK AD-
H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm

oH
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wave length UV, Retention time = 12.3 min (major) and 24.2 min (minor), 98% ee. After first
recrystallization, ee of crystal >99%; [o]p”> = +93.2 (¢ = 1.0, CH,Cl,).

Ethyl (R,Z2)-3-hydroxy-2-(4-methoxybenzylidene)-4-0x0-2,3,4,5,6,7-hexahydrobenzofuran-
3-carboxylate (4hc): Yield = 42%; White solid, mp = 144—-145 °C; 'H
NMR (400 MHz, CDCls): 6 7.54 (dd, J=6.8, 2.0 Hz, 2H), 6.89 (dd, J =
6.8, 2.0 Hz, 2H), 5.84 (s, 1H), 4.33 (s, 1H), 4.35-4.16 (m, 2H), 3.82 (s,
3H), 2.83-2.65 (m, 2H), 2.54-2.32 (m, 2H), 2.27-2.10 (m, 2H), 1.22 (t,
J = 7.2 Hz, 3H); C NMR (100 MHz, CDCl;): & 193.1, 176.8, 171.3,
159.2, 153.1, 130.6 (2C), 125.7, 117.3, 114.0 (2C), 107.3, 78.6, 63.1,
55.3, 36.6, 23.6, 21.4, 14.0; FTIR Vpa (NaCl film, cm™): 2918, 1733,
1697, 1557, 1540, 1395; HRMS (ESI) caled. for CioHyNaOs [M + Na]: 367.1158, found
367.1163; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent
(60/40 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 15.5 min (major)
and 36.5 min (minor), 96% ee. After first recrystallization, ee of crystal >99%; [a]p> = +39.2 (c
= 0.5, CHzClz).

MeO

Ethyl (R,2)-3-hydroxy-2-(naphthalen-1-ylmethylene)-4-o0xo-2,3,4,5,6,7-
hexahydrobenzofuran-3-carboxylate (4ic): Yield = 75%; White
solid, mp = 107-108 °C; 'H NMR (400 MHz, CDCL;):  8.00 (d, J =
7.6 Hz, 1H), 7.90 (d, J = 7.2 Hz, 1H), 7.85 (dd, 7.2, 2.0 Hz, 1H), 7.81
(d, J = 8.0 Hz, 1H), 7.58-7.42 (m, 3H), 6.62 (s, 1H), 4.53 (s, 1H),
4.40-4.25 (m, 2H), 2.77-2.61 (m, 2H), 2.55-2.35 (m, 2H), 2.25-2.08
(m, 2H), 1.27 (t, J = 7.2 Hz. 3H); >C NMR (100 MHz, CDCl;): &
193.1, 177.2, 171.3, 156.0, 133.5, 131.2, 128.9, 128.6, 128.4, 127.5, 126.4, 125.9, 125.3, 123.6,
117.5, 104.1, 78.6, 63.2, 36.6, 23.5, 21.3, 14.0; FTIR vy (NaCl film, cm™): 3090, 3027, 2855,
1608, 1508, 1463, 1030, 757, 727, 698; HRMS (ESI) calcd. for CyHNaOs [M + Na]'":
387.1208, found 387.1226; HPLC condition: CHIRALPAK-IC (250.0 mm x 4.6 mm), Hexane/i-
PrOH eluent (70/30 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 26.5
min (minor) and 29.3 min (major), 96% ee. After first recrystallization, ee of mother liquor =
97%; [a]p> =+79.2 (¢ = 1.0, CH,CL).

Ethyl (R,Z2)-3-hydroxy-4-oxo-2-(thiophen-2-ylmethylene)-2,3,4,5,6,7-hexahydrobenzofuran-
3-carboxylate (4jc): Yield = 85%; White solid, mp = 130-132 °C; '"H NMR
(400 MHz, CDCls): 6 7.34 (d, J = 5.2 Hz, 1H), 7.15 (d, J = 3.2 Hz, 1H),
7.02 (dd, J=5.2,3.6 Hz, 1H), 6.19 (s, 1H), 4.35 (s, 1H), 4.35-4.25 (m, 1H),
4.25-4.16 (m, 1H), 2.84-2.67 (m, 2H), 2.53-2.32 (m, 2H), 2.26-2.10 (m,
2H), 1.22 (t, J = 7.2 Hz, 3H); °*C NMR (100 MHz, CDCl5): 6 193.1, 176.6,
171.0, 152.8, 135.5,128.2, 127.2, 127.0, 117.6, 101.7, 78.2, 63.2, 36.6, 23.5,
21.3, 13.9; FTIR vy (NaCl film, cm™): 3086, 3069, 3024, 2917, 1741, 1640, 1601, 1496, 1452,
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1185, 1053, 992, 757; HRMS (ESI) calced. for C1sH;504S [M - OH]': 303.0691, found 303.0687;
HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (60/40
ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 10.1 min (major) and
16.9 min (minor), 80% ee. After first recrystallization, ee of crystal >99%; [a]p> = +68.7 (C =
1.0, CH,Cly).

Ethyl (R,Z2)-3-hydroxy-4-oxo-2-pentylidene-2,3,4,5,6,7-hexahydrobenzofuran-3-carboxylate
(4ke): Yield = 64%; Colorless gummy liquid; '"H NMR (400 MHz,
OH Q@ CDClL): § 5.03 (t, J = 7.6 Hz, 1H), 4.29-4.17 (m, 3H), 2.71-2.55 (m,
ElO2L 2H), 2.48-2.29 (m, 2H), 2.28-2.17 (m, 2H), 2.17-2.05 (m, 2H), 1.45—
% | 1.25 (m, 4H), 1.22 (t, J = 7.2 Hz, 3H), 0.89 (t, J = 7.2 Hz, 3H); "°C
NMR (100 MHz, CDCls): 6 193.1, 176.9, 171.5, 155.3, 117.4, 109.1,
77.1, 62.9, 36.5, 31.0, 24.8, 23.5, 22.1, 21.3, 13.9, 13.8; FTIR vpa (NaCl film, cm™): 3088,
3033, 2998, 2935, 2861, 1602, 1496, 996, 752, 692, 667, HRMS (ESI) calcd. for C;6H2104 [M -
OH]": 277.1440, found 277.1462; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm),
Hexane/i-PrOH eluent (80/20 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention
time = 8.6 min (major) and 13.1 min (minor), 95% ee, [a]p>> = +37.2 (¢ = 0.5, CH,Cl,).

(R,Z2)-2-benzylidene-3-hydroxy-3-(trifluoromethyl)-3,5,6,7-tetrahydrobenzofuran-4(2H)-
o4 O one (4lc): Yield = 58%; White solid, mp = 145-146 °C; 'H NMR (400
7 MHz, CDCl): 8 7.63 (d, J = 7.6 Hz, 2H), 7.43-7.34 (m, 2H), 7.34-7.27

‘ (m, 1H), 6.26 (s, 1H), 4.48 (s, 1H), 2.84-2.62 (m, 2H), 2.60-2.47 (m, 1H),
2.46-2.33 (m, 1H), 2.26-2.08 (m, 2H); *C NMR (100 MHz, CDCl;): &
194.0, 178.5, 150.1, 132.4, 129.5 (2C), 128.5 (2C), 128.3, 123.7 (q, J =
283.9, 1C), 112.5, 111.0 (d, J = 1.8, 1C), 79.2 (q, J = 33.3, 1C), 36.6, 23.7, 20.9; FTIR vpax
(NaCl film, cm™): 3077, 1514, 1369, 1303, 1207, 1131, 1096, 969, 701; HRMS (ESI) calcd. for
CiH1oF30, [M - OH]™: 293.0789, found 293.0795; HPLC condition: CHIRALPAK AD-H
(250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (90/10 ratio, 1.0 mL/min flow rate), 254 nm wave
length UV, Retention time = 9.8 min (major) and 11.2 min (minor), 44% ee, [a]p> = +50.7 (¢ =
1.0, CH,CL).

Ethyl (R,Z)-4-acetyl-2-benzylidene-3-hydroxy-5-methyl-2,3-dihydrofuran-3-carboxylate
(4ad): Yield = 92%; White solid, mp = 128-130 °C; '"H NMR (400 MHz,
CDCL): 6 7.58 (d, J = 7.6 Hz, 2H), 7.38-7.30 (m, 2H), 7.28-7.21 (m,

Me 1H), 5.82 (s, 1H), 4.40 (s, 1H), 4.34-4.18 (m, 2H), 2.52 (s, 3H), 2.29 (s,

Me 3H), 1.23 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;): & 192.8,

171.8, 167.9, 153.3, 133.2, 129.0 (2C), 128.4 (2C) 127.6, 118.2, 106.0.,

81.8, 63.1, 29.0, 15.2, 13.9; FTIR vy, (NaCl film, cm™): 2914, 2844,

1715, 1697, 1557, 1540, 1395, 1121; HRMS (ESI) caled. for C;H;;04 [M - OHJ": 285.1127,

found 285.1151; HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH

EtO0,C
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eluent (80/20 ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 9.9 min
and 11.6 min, 0% ee.

Ethyl (R,Z)-2-benzylidene-3-hydroxy-4-oxo0-3,4,5,6-tetrahydro-2H-cyclopenta[b]furan-3-

carboxylate (4ae): Yield = 90%; White solid, mp = 117-118 °C; 'H NMR
£10,C OH O (400 MHz, CDCls): & 7.70-7.62 (m, 2H), 7.46-7.37 (m, 3H), 5.68 (s, 1H),
4.33 (s, 1H), 4.36-4.18 (m, 2H), 2.90 (dd, J = 5.6, 4.4 Hz, 2H), 2.64-2.51
(m, 2H), 1.25 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCLy): & 201.7,
179.1, 172.6, 151.8, 131.8, 129.9, 128.6 (2C), 125.4 (2C), 116.3, 102.1,
65.9, 63.2, 33.5, 25.7, 14.0; FTIR Viax (NaCl film, cm™): 2918, 1733, 1697,
1559, 1395, 1044; HRMS (ESI) caled. for C17H 504 [M - OH]™: 283.0970, found 283.0974;
HPLC condition: CHIRALPAK AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (60/40
ratio, 1.0 mL/min flow rate), 254 nm wave length UV, Retention time = 8.0 min and 10.7 min,
0% ee.

Ethyl (2R,3R)-2-benzyl-3-hydroxy-4-o0xo-2,3,4,5,6,7-hexahydrobenzofuran-3-carboxylate

(6ac): Yield = 73%; Gummy liquid; '"H NMR (400 MHz, CDCls): &
OH O 7.38-7.29 (m, 2H), 7.29-7.20 (m, 3H), 4.88 (dd, J = 10.4, 4.0 Hz, 1H),
g 4.28 (q, J = 7.2 Hz, 2H), 4.05 (s, 1H), 3.04 (dd, J = 14.4, 10.4 Hz, 1H),
2.87 (dd, J =144, 4.0 Hz, 1H), 2.52 (t, J = 6.4 Hz, 2H), 2.44-2.26 (m,
2H), 2.18-2.02 (m, 2H), 1.29 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz,
CDCls): 06 194.2, 179.9, 171.5, 136.5, 129.0 (2C), 128.6 (2C), 127.0,
116.9, 94.9, 82.4, 62.8, 36.8, 36.4, 24.2, 21.4, 14.1; FTIR vpax (NaCl
film, cm™): 3085, 3033, 2928, 1732, 1644, 1402, 1232, 1187, 1094, 982, 759, 576, 504; HRMS
(ESI) calcd. for C1gH, 05 [M + H]": 317.1389, found 317.1395; HPLC condition: CHIRALPAK
AD-H (250.0 mm x 4.6 mm), Hexane/i-PrOH eluent (90/10 ratio, 1.0 mL/min flow rate), 254 nm
wave length UV, Retention time = 22.7 min (minor) and 26.4 min (major), >99% ee, [a]p> = -
53.5 (c = 1.0, CH,Cl,).

EtO,C

Ethyl (S)-2-(ethoxy(phenyl)methyl)-4-ox0-4,5,6,7-tetrahydrobenzofuran-3-carboxylate
(7ac): Yield = 95%; Gummy liquid; "H NMR (400 MHz, CDCl5): & 7.55—
EtOC Q 7.42 (m, 2H), 7.40-7.32 (m, 2H), 7.32-7.26 (m, 1H), 5.95 (s, 1H), 4.48—
4.32 (m, 2H), 3.64-3.48 (m, 2H), 2.95-2.70 (m, 2H), 2.58-2.38 (m, 2H),
2.21-2.05 (m, 2H), 1.41 (t, J = 7.2 Hz, 3H), 1.26 (t, J = 7.2 Hz, 3H); °C
Ph O NMR (100 MHz, CDCls): 6 192.0, 167.1, 163.1, 157.3, 138.4, 128.5 (2C),
128.0, 126.7 (2C), 119.1, 113.9, 74.3, 65.1, 61.3, 38.5, 23.5, 22.0, 15.1, 14.1; FTIR v (NaCl
film, cm™): 2919, 1730, 1691, 1577, 1432, 1299, 1226, 1058, 1005; HRMS (ESI) calcd. for
CyHx05 [M + H]'™: 343.1545, found 343.1538; HPLC condition: CHIRALPAK AD-H (250.0
mm x 4.6 mm), Hexane/i-PrOH eluent (97/03 ratio, 1.0 mL/min flow rate), 254 nm wave length
UV, Retention time = 19.0 min (minor) and 21.0 min (major), 02% ee, [a]p> = -1.6 (¢ = 1.0,
CH,Cl).
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Crystal Data of Compound (+)-4dc

Datablock:

4dc

Bond precision:

C-C = 0.0087 A

Wavelength=0.71073

Cell: a=5.6762(6) b=10.5443(11) c=14.1611(14)
alpha=90 beta=100.294(4) gamma=90
Temperature: 100 K
Calculated Reported
Volume 833.92(15) 833.92(15)
Space group P 21 P 21
Hall group P 2yb P 2yb

Moiety formula
Sum formula

C18 H17 Br 05
C18 H17 Br 05

2
C18 H17 Br 05

Mr 393.22 393.23

Dx,g cm-3 1.566 1.566

Z 2 2

Mu (mm-1) 2.489 2.489

FO0O0 400.0 400.0

FO0O0* 399.63

h,k, Imax 8,15,20 8,15,19
Nref 5273[ 2767] 14514

Tmin, Tmax 0.556,0.780 0.556,0.780
Tmin* 0.469

Correction method= # Reported T Limits: Tmin=0.556
Tmax=0.780 AbsCorr = MULTI-SCAN

Data completeness= 5.25/2.75 Theta(max)= 30.891
R(reflections)= 0.0518( 11178) wR2(reflections)= 0.1256( 14514)
S = 0.904 Npar= 220
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NMR Spectra of Dihydrofuran and Related Compounds
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HPLC Chromatograms of Dihydrofuran Compounds

Compound-(+)-4aa

Data File C:WCHEM3Z\. . ARSHI_DATA\DS-TI-356-RAC-ADH- 28FC- LML - 2540 -8 - 2804 - 18- 2412 - 44830
Sample Name: DS-1T-356-RALD-ADH-20PC - 1ML - 2544H-a1

Locatiom @ Wial 1
Injection Dobte :© 24-109-28014 12:45:47

Arg. Method : 28_1_254_1B6.M
Analysis Method @ C:%CHEMEZ\1\METHODS\DEBARSHI\3@ 1 154 18@.M
Last changed  : 12-87-2814 15:B6:32 by SYSTEM

Additional Imfo @ Peak(s) manually imtegrated

QALY & Sg=0S4 4 Mef=ofl (DEHARSH DAT ADE- -2 58-Ra DA D H-20PC-1 ML - 2580 W01 =201 8- 0-24 1284013 0]
il
2504
200+
o
5
1 B
150 4 rl
100 | |
. | |
I
I | I
8 —_— J lk_ — ..'I 4 .
[ 10 15 ki) 28 3 mr
Arga Percent Report
Sorted By : signal
Multiplier } 1.8888
Dilution } 1.8888

Use Multiplier & Dilutiom Factor with ISTDs

Signal 1: DAD1 A&, Sig=254,4 Ref=off
Peak RetTime Type Width Arga Helght Area
& [min] (min]  [mau®s]) [mar] X
| | | | | | |
1 17.584 BB B.425% G5B53.52637 349.97211 58,1538
2 1I7.8521 BB B.5583 £BBS.85254 168 .BES9B 40,8442

Totals : 1.3653404 41083209

T** End of Report '°°*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (80:20) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4aa

Data File C:\CHEM32%...RSHI_DATA\D5-II-373R-CHI-ADH-28PC-1ML-254MM-81-26815-83-1618-22-57.D
Sample Name: D5-II-373R-CHI-ADH-28PC- 1ML -254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 16-83-2815 18:34:41
Aeq. Method ¢ 19_1_254_108.M
Analysis Method : C:\RAJSHEKHAR METHOD)18-1-254-266.M
Last changed @ 11-87-2814 22:47:28 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DA A, BIg=2te 2 Af=nt (DEEAREH|_DATADE- M7 SR-CH-A0 H-20o - TML-254MuF01-201 5-03- 15 10-2257 01
midl A;gﬂf’rp
400 ﬁrd‘
ELLE | |
e N @
] o
oo | I ?ﬁg
] i
o3 — . J A . s -
—————7 77—
H ] 15 i} =
Area Percent Report
Sorted By : Signal
Multiplier 1. Sa0a
Dilution 1. Sa0a

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et R |-neemennen O |--menmm |
1 17.818 MM 8.5196 1.68292e4  514.13129 95.864E8
2 27.444 MM B.7588 842.79584 1B.51275  4.9952

Totals : 1.68728ed4  532.64484

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (80:20) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4aa

Data File C:\CHEM32%...I DATA\DS-II-373R-ML-CHI-ADH-28PC-1ML-254MM-81-26815-83-1789-24-32.D
Sample Name: D5-II-373R-ML-CHI-ADH-28PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 17-B3-2815 89:26:17

Aeq. Method ¢ 19_1_254_108.M

Analysis Method : C:\RAJSHEKHAR METHOD)18-1-254-266.M
Last changed @ 11-87-2814 22:47:28 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

TADT A, ig=152 £ AeT=oh (DEBAREHLOAT ADS- 37 SR-ML-CHFADF- S0 G- TNl -S53N 0 - 01505 1705283207
mAll L]
5 r
200 e
2503 |
1503 |
100 | | ,,‘-_13]'
E e
BE || | g ¥
o AN Jd N . 5;,:*
—— 77—
5 10 15 = P mn
Area Percent Report
Sorted By : signal
Multiplier H ]
Dilution H ]

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et R |-nesmennen O |--mnnmm |
1 17.672 MM B.5247 1.1228Bed  356.68317 95.6877
2 27.267 MM B.7431  44.21935 9.91746e-1  8.3923

Totals : 1.12738ed  357.67491

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (80:20) @ 1.0 mL/min, 254 nm WL.
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Compound-(%)-4ab

Data File C:WCHEM3Z\. . HI_DATAVARE-T-179-LE5-RAC-ADH- 38FC- LML - 2540 - 85.- 2804 - 12 - 2611~ 15-58.0
Zorple Mame: ARB-T-179-US-RAC-ADH-38PC- 1ML - I54NM-B5

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dote :@ 26-12-28014 11:17:34

Acg. Method © 38_1_254_186.M
Aralysis Method @ C:\WCHEM3Z\L1\METHOOS\DERARSHIN3G 1 I54 180.M
Last changed  : 12-87-2804 15:86:32 by SYSTEM
Additional Info : Poak(s) manually integrated
QALY A SgeI54 4 Rel=off (UEHARSHI_DATAVGRES- 1 M-UE-FAL-ALH-30FC- TN L-2 SN M-05-201 4- 12-11-02-50 D)
mill
.
MJ.I:
] g
] =
a
] fi
— I| |I
1] | |
] | [ 1
] N ' I'\
B . - i
L T T T T T T T T T T T T T T T T T T T T
= 10 1= ¥l -1 M me
Arga Percent Report
Sorted By : signal
Multiplier : 1.0880
odlution : 1.0880

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |

1 18.9:3 BB B.Z329 1.1835Bed4  588.23224 5B.B9IE

2 15.942 BB B.5397 1.89928e4 343 95198 49, 5894

Totals : 2.2827Hed  B32.1B422

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ab

Data File C:\CHEM32%...SHI_DATAWDS-II-37E-US-CHI-ADH-38PC-1ML-2540M-812614-12-2915-11-1B.D
Sample Name: D5-II-37E-US-CHI-ADH-38PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 28-12-2@14 15:13:84
Aeq. Method ¢ 38_1_254_188.M
Analysis Method : C:\RAJSHEKHAR METHOD\S-1-254-266.M
Last changed @ 11-87-2814 22:48:53 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DAD1 A, Big=2528 & Refuoll (DEBAREHI_OATADS- -3 TE-UE-CHIFADH- IR C-1RL-Z54MA-01 2018-12-2515-11-18.0)
mil 3 .
] R
s00 @db'&‘
anc
00 H
200
100 A | || § e
I:I: | — AN I.-'"\. e, |_.E"f|
E—————— eSS
5 10 15 20 25
Area Percent REpl:ll"t
Sorted By : signal
Multiplier : 1. 8868
Dilution : 1. 8868

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et R |--eemennen | -=meeeneee |--menmm |
1 18.726 MM 8.2828 1.81831ed  595.45624 95,9343
2 25.888 MM B.6584 428.16838 18.97117  4.8657

Totals : 1.85313e4  6B6.42741

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(%)-4ab’

Data File C:\CHEM32%...ARSHI_DATAYABR-I-179-RAC-ADH-38PC-1ML-254MM-81-26814-89-2514-31-52.D
Sample Name: ABR-I-179-RAC-ADH-38PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 25-@89-2@14 14:33:37
Aeq. Method ¢ 38_1_254_188.M
Analysis Method : C:\RAJSHEKHAR METHOD)18-1-254-266.M
Last changed @ 11-87-2814 22:47:28 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

CAD1 A, Big=254 2 Refaoll (DEBAREHI_DATAABR-H TH-RAC-ADH-30P C-TML-Z54M M-01-2014-05-2594-39-52.0)
mitdl F
!5]]—3 | E
E ]
P =
E | f
E II |I
1003 | | i !
55_5 1 | | | II
E I \ e
i} [ I | NS 1 .|I . TR
———]— 77—
2 4 E -] 10 12 14
Area Percent Report
Sorted By : signal
Multiplier 1. 5088
Dilution 1. 5088

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |-neemennen | -=meeemeee |--menmm |
1 B.784 BE B.2218 4486.6132E 313.43868 58,8655
2 13.657 BE B.3522 4485.62744 195.68342 45,9945

Totals : 8972.24872 516.84282

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ab’

Data File C:\CHEM32%...SHI_DATAWDS-II-37E-L5-CHI-ADMH-38PC-1ML-2546M-812614-12-2914-45-41.D
Sample Name: D5-II-37B-LS5-CHI-ADH-38PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 28-12-2@14 14:51:27
Aeq. Method ¢ 38_1_254_188.M
Analysis Method : C:\RAJSHEKHAR METHOD\S-1-254-266.M
Last changed @ 11-87-2814 22:48:53 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DA A, Zig=at 2 Refect [DEEAREH_DATALE-IFTE-La-CHIFADH-30F -1 MIL-22a R0 20131205 122521 0]
mitdl ] &
200 ? 4{5
] | &
1 o
-0z
] | | ﬁ -C‘-‘;b
100 |r'| | | W’?
u_'—l " I — L .
——— 7777 T
2 4 3 g 10 12 14
Area Percent Report
sorted By : signal
Multiplier 1. Sa0a
Dilution 1. Sa0a

Dilution Factor with ISTDs

Do pot use Multiplier

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees O O |--mnnem |
1 B.576 MM B.2264 6273.99121 461.94588 TE.1575
213,283 MM 8.3697 1753.38171 79.83529 21.B425

Totals : 8827.37252 548.98189

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

549



Compound-(+)-4ac

Data File C:%WCHEM3Z\. . ARSHI_DATA\ARE-I-178-RAC-ADH-38FC- 1ML - 2540MM-83 - 2804 - 12 - 1614~ 29-14. 0
Zorple Mame: ARB-T-178-RALC-ADE-39PC-1ML-2544M-03

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dote :@ l6-12-28:14 14:38:59

#cg. Method © 38_1 254_188.M
Analysis Method @ C:%CHEMZ2)1\METHODS\DESBARSHIY1E 1 354 188.M
Last changed  : 17-87-2814 19:32:48 by SYSTEM

Agditional Imfo @ Peak(s) manually imtegrated

AL A, Sgrea= A Fip=oll (O EBARSA]_DATARAE-R1Ta-RAL-A DH-30PC- 1 ML-25 4 NV-T- 0 4- 12 B - T D)
il ] &
1 o
300 f&
351 4
1 '
1 B
00 F*';&
] rl
150 | |
100 | |
50 | | |
] | L [ 1
. A\ i J
T T T T T T T T
5 ] 15 10 3 L] 78 20
Arpa Percent Report
Sorted By : signal
Multiplier | 1.0888
D luticn | 1.0888

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |

1 1Z.445 MM B.34BE 54BT.ERL3S 313 33447 40 ESG4

Z I9.182 MM B.5532 5437.96934 199 48553 5B, 113E

Totals : 1.284%8e4 583 H2018

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ac

Data File C:\CHEM32%...ARSHI_DATAWDS-II-361-CHI-ADH-38PC-1ML-254MM-81-26814-12-118%9-31-41.D
Sample Name: D5-II-361-CHI-ADH-38PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 11-12-2@14 89:33:26
Aeq. Method ¢ 38_1_254_188.M
Analysis Method : C:\RAJSHEKHAR METHOD\S-1-254-266.M
Last changed @ 11-87-2814 22:48:53 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DAD1 A, Big=252 2 Ref=off (DEEAREH_DATADE- 51 CHFADH-30PC- TML-25ENR-01-2014-12- TS 3121.00
mitdl ] —
] I .,5-#
400 &
] IL&
100 { -
] | | H &
o F R o~ . ¥, ".,/\ B
-——————F
s 10 15 20
Area Percent Report
Sorted By : signal
Multiplier 1. Sa0a
Dilution 1. Sa0a

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |--eemennen O |--mnnmm |
1 12.541 MM B.3366 9274.BBE72 450.25187 S§7.5281
2 28.221 MM 8.45081 235.85362 B.54399  2.4799

Totals : 9518. 74834 467.79586

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ac

Data File C:\CHEM32%...HI_DATA\DS-II-374-CR-CHI-ADH-38PC-1ML-254MNM-81-26814-12-2512-1E-86.D
Sample Name: D5-II-374-CR-CHI-ADH-38PC-1HL-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 25-12-2@14 12:19:45

Aeq. Method ¢ 38_1_254_188.M

Analysis Method : C:\RAJSHEKHAR METHOD)38-1-254-266.M

Last changed  : 11-87-2814 22:58:37 by SYSTEM

Method Info : ok

Bdditional Info : Peak(s) manually integrated

DA A Sig=25E 2 Fef=ctl (OEEAREH_DAT AL E--37 8-CR-CHI-ADH-30P G- 1ML 252N -2014-12- 22 12-15-00.0)
il 3 a
1750 Iig‘:"'E
15uu— a
12503 |
- |
720 H
204 Il
i LA .
—— T
2z = 7= 10 125 15 175 20
4rea Percent Report
sorted By : signal
Multiplier H 1. Sa0a
Dilution H 1. Sa0a
Do pot use Multiplier & Dilution Factor with ISTDsS
Signal 1: DAD] A, Sig=254,4 Ref=off
Peak RetTime Type WLdth Ares Helght Area
m [min] [min]  [mali*s] [mau] i

cee e |=nfmnees O | oememeeee | -eeees |
1 12.263 MM B.3B42 4.58433e4 1953.78674 99.9B33
2 IB.925 MM B.46E83 7.51438 1.BEB982e-1 B.8167

Totals : 4.58585%:4 1953.97564

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ba

Data File C:%WCHEM3Z\. . ARSHI_DATA\ARE-I-293-RAC-ADH- 38FC- LML - 254083 - 2004 - 12 - 2411 - 44-34. 0
Zorple Mame: ARB-T-283-RAC-ADE-39PC-1ML-2544M-93

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dobte :@ 24-12-28014 11:46:21

#cg. Method © 38_1 254_188.M
Analysis Method @ C:%(HEMZ2)1\METHODS\DESBARSHIN4E 1 354 188.M
Last changed  : 22-87-2814 18:39:52 by SYSTEM

Agditional Imfo @ Peak(s) manually imtegrated

DALY A, Sgeu=4 4 Fof=olf (DEBAREA|_DATAARE---HAC-A DH-E0PC- ML T 0 -1 208 4
il | B &
] H F
1 i3
13
1 =
1 E ‘f_}'f‘
153 I:Y
1 ||
108 | |
. | |
| [
: L )\
-  — 4
T T T T T T L e T
24 ! 14 10 £ ] e 20 F-1]
Arga Percent Report
Sorted By : signal
Multiplier | 1.0888
D luticn | 1.0888
Use Multiplier B Dilwtiom Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |
1 11.786 MM B.4839 5629.89168 232.38302 49.5754
2 19.977 MM B.EX57 5725.99717 152.53586 50,4236

Totals : 1.13%58e4 384 . B3209

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ba

Data File C:%WCHEM3Z\. . ARSHI_DATA\DS-TI-376-CHI-ADH-38PC- LML - 2540 -8 - 2804 - 12 - 2412~ 12-805. 0
Zorple Mame: D5-IT1-376-CHT-ADH-39PC-1ML-2544M-01

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dote :@ 24-12-2814 12:13:53

#cg. Method © 38_1 254_188.M
Analysis Method @ C:%(HEMZ2)1\METHODS\DESBARSHIN4E 1 354 188.M
Last changed  : 22-87-2814 18:39:52 by SYSTEM

Agditional Imfo @ Peak(s) manually imtegrated

DAL A, Shgr=a=i A Fipf=oll (O EBARSA]_ DATADE--TE-CHl-ALA-30PC-TML-Z4 N0 8- T 24 1208 1)
mill &
&0 &
] o+
] e
50
400
30
00
100 | -'1.‘;
] h I ie‘ﬂ
] il [ -
[T - ad . AN .
L e I B B e e e e e LA I e e e e e S e B S S e
25 [ 18 10 128 15 EL] -]

Arga Percent Report

Sorted By : signal
Multiplier : 1.8888
Hlution : 1.8888

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |

1 I1.562 MM B.Z18% 1.1720%:4 E1Z.56739 93,4334

2 19.535 MM B.53945 H2I.95178 I3 BEeTal 6. 5506

Totals : 1.25428e4  E35.63508

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ba

Data File C:\CHEM32%...HI_DATA\DS-II-376-ML-CHI-ADH-38PC-1ML-254MM-82-26815-81-8811-1E-32.D
Sample Name: D5-II-376-ML-CHI-ADH-38PC-1ML-254NM-82

Location

Acqg. Operator @ SYSTEM

Injection Date : @E-81-2815 11:28:18

Acg. Method ¢ 3@_1_254_18@.M

Analysis Method : C:\RAJSHEKHMAR METHODY38-1-254-208.M
Last changed  : 11-87-2814 22:58:37 by SYSTEM
Method Info ¢ ok

Bdditional Info : Peak(s) manually integrated

: Vial 1

DAD A, Sig=252 2 ReT=ol (DEEAR S _DATADE-IF37TE-M-CH FADH-30°C-1 ML-253MM-02-2015-01-08 11-18-32.0
il &
1400 3 .,5\"’?
12003 “ﬁ
1000
200 | |
so0g | )
E A
- b
3 | | =
2004 1
: AN g
L T T
— ——— — T T .
125 15 175 20 235 min
Area Percent Report
Sorted By : signal
Multiplier H 1. Sa0a
Dilution H 1. Sa0a
Do pot use Multiplier & Dilution Factor with ISTDsS
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type WLdth Ares Helght Area

m [min] [min]

[mau*s] [mau]

1 11.989 MM
Z 2B.376 MM

Totals :

3.15288ed4 1579.29278

B.3319 3.136B6ed4 1575.886849 93.5172
B8.5989 152.17E54 4.29229 @.4B2B

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

**% End of Report *%*
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Compound-(%)-4bc

Data File C:%WCHEM3Z\. . ARSHI_DATA\DS-TI-347-CHI-ADH- 38FC- LML - 2540 - B2 - 2804 - 18- 1518-41-26. 0
Zorple Mame: D5-I1T-347-0HT-ADEH-390PC-1ML-2544M-02

Acg. Operator

Injection Date =
#cg. Method H
Analysis Method =
Last changed ]
Additional Info - Prakis) manually imtegrated

SYSTEM

Location : Wial 1
15-18-2614 18:43:18
38_1 254_188.M
€1\ MAGARATI\METHOOS | 48 - 1- 254 168 MIN.M
13-87-2014 15:44:57 by SYSTEM

=il ]

QALY &, Sg=354.4 Rel=olf (DEHARTHI DATADSHFHT-CHI-ADH-S0FC- TR -S4 NM-02-2014- - 1 5004028 00

]

|

== 15,000

Arga Percent Report

Sorted
Multip

By

Llier

Od Lurtion X
Use Multiplier B Dilwtiom Factor with ISTDs

signal
1.8888
1.8888

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X
| | | | | | |
1 11.317 BB B.Z798 3161.79761 172.51353 5B.B3GE
2 19.pe@ BB B 4731 3157.17334 183 13749 40,5534
Totals : G3I1E.97895 I75.65181

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4bc

Data File C:%WHEM3Z\. . ARSHI_DATA\DS-TI-354-CHI-ADH- 38FC- LML - 2540M - 81 - 2804 - 18- 2T 18- 44-32.0
Zorple Mame: D5-I1T-354-CHT-ADEH-390PC-1ML-2544M-01

Acg. Operator

Irjection

Date =

Hcg. Method ]
Analysis Method :
Last changed ]
Agditional Imfo @ Peak(s) manually imtegrated

SYSTEM

Locatiom :

27-18-3814 13:46:15
38_1 254_188.M

Wial 1

C:WHEMIZY1\METHODS \DERARSHI\ 18 _1 254 18a.M

17-97-2814 19:32:48 by SYSTEM

QALY A SgeI54 4 Rel=ofl (UEHARSHI_ DA T AME- F324-C HALH- S0P C- TML-SS4 M0 1-000 14- 0 0 2P 0 Bt 300 )
il E
g
450 I &
400
3
m
=0
am
15
1m
Ky
" || || 57
| Er
o i A AN .
T
i1 13 1 b F -1 il r--1 mr
Arga Percent Report
Sceted By signal
multiplier 1.9888
Dilution 1.9888

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X
| | | | | |
1 11.23c MM B.Z38% B135.ZB418 453.74838 95.4793
2 18.8BET MM B.5194 385.73215 1Z.3c858 2 4.52487
Totals : 852143625 466, 18938

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4bc

Data File C:WCHEM3Z\. . HI_DATANDS-IT-375«0R«CHI -ADH- 38FC- LML - 2540 - 81 - 2804 - 12 - 1915- 59-54. 0
Zorple Mame: D5-IT1-375-CR-CHI-ADH-38PC-1ML- 254MM- 81

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dobte :@ 19-12-28014 15:81:33

#cg. Method © 38_1 254_188.M
Analysis Method @ C:%CHEME2)1\METHODS\DESBARSHIYZE 1 354 188.M
Last changed  : 21-87-2814 13:58:26 by SYSTEM

Agditional Imfo @ Peak(s) manually imtegrated

DALY A, Sgei=4 4 Piof=olf (DEBAREA] DATADEH I S-CH-CH-ADH-S0PC- ML N - 20 -1 - 10 S S I
il ] s
] +F
4 ‘:.‘i'\-
] ¥
40 -
i3
i3
108
1 a
] | || B &
)] L k-l
' T T T T T T T T T T T T T T T T T T T T T T
! k'] 15 F.i
Arga Percent Report
Sorted By : signal
Multiplier | 1.0888
D luticn | 1.0888
Use Multiplier B Dilwtiom Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |
1 12.857 MM B.3264 9764.25488 458.55676 99.5696
2 28.835 MM B.4793  42.21871  1.45779  B.4384

Totals : 9BBE. 46559 584 .B5855

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Compound-(%)-4cc

Acqg. Operator @ SYSTEM

Location : Vial 1

Injection Date : 22-12-2814 12:43:37
Acg. Method : 4P_1 254 180.M

Bnalysis Method : C:\RAJSHEKHAR METHOD\S-1-254-288.M
Last changed ¢ 11-B7-2814 22:48:53 by SYSTEM

Method Info : ok

Additional Infe : Peak(s) manually integrated

Data File C:\CHEM32%...ARSHI_DATAWDS-II-363-RAC-ADH-48PC-1ML -254MNM-81-26814-12-2212-41-51.D
Sample Name: DE-II-363-RAC-ADH-48PC-1ML-254NM-81

DA A, Zig=ita 2 Refact [DEEAREH_DATALE-IFIE3FAs-AD—20F C- 1252 N0 120 13-12-2212-2 1-51 07
mil 3 3 L
200 jﬁ g
20 | L* iﬁ;f
I‘Dﬂ—f | | |I II
15u—; | | II |II
100 [ I| {
o n [
o E — ra LN . e L .-"l Ill\
- T T T T T T T T T T T T T T T T T T T T
: 10 15 20
Area Percent Report
Sorted By : signal
Multiplier 1. 6888
Dilution 1. Sa0a

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type WLdth Area Helght Area
m [min] [min] [mawi*s] [mAL] X
weeef s L |-mmmmeee R R |
1 13.336 MM B.4847 1.82665e4 353.82139 49.E5B4
2 22.158 MM @.7T21E 1.83248Bed 23E.48982 58.1416

Tetals : 2.85913e4  501.43121

*** Emd of Report ***

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4cc

Data File C:\CHEM32%...ARSHI_DATANDS-II-377-CHI-ADH-48PC-1ML -254MM-81-26814-12-2213-15-55.D
Sample Name: DE-II-377-CHI-ADH-48PC-1HML-254NM-81

Acqg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
method Info

Additional Info

Location : Vial 1
22-12-2014 13:21:42
48_1_754_108.M
C:\RAJSHEKHAR METHOD\S-1-254-288.M
11-87-2014 22:4E:53 by SYSTEM
ok

Peak(s) manually integrated

DAL A, Dig=its & Retart [DEEAREH_DAT AL 37T -CHFADH-S0FC- M- 2Ea N0 1-20 18-1 2-22 13- 1555 .0
mll iy
; &
4p0 ln“?
200 | |
200 | oF
] | 4
] | o
10 I\ e
1 |
P P WY . — A .
———F——————————7———————— [ . T
- 10 15 20 = mn
Areas Percent RE[‘.'II:II"t
Sorted By : signal
Multiplier 1. 6888
Dilution 1. Sa0a

Do not use Multiplier

Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type WLdth Area Helght Area
m [min] [min] [mawi*s] [mAL] X
weeefm s |=mmn e |-mmmneee R R |
1 13.193 MM B.47E4 1.418E83e4 494.33261 E5.43083
2 21.914 MM @.T11E 2417.95%623 56.61489 14.5667
Totals : 1.66863ed  550.94758

*** Emd of Report ***

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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Data File C:\CHEM32%...HI_DATA\DS-II-377-ML-CHI-ADH-48PC-1ML-254MNM-81-26814-12-3812-17-58.D

Compound-(+)-4cc

Sample Name: DS-II-377-ML-CHI-ADH-48PC-1ML-254NM-81

Acqg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
method Info

Additional Info

Location : Vial 1
: 39-12-2014 12:19:44
: 4P_1 254 180.M
C:\RAJSHEKHAR METHOD\S-1-254-288.M
¢ 11-B7-2814 22:48:53 by SYSTEM
: ok

¢ Peak(s) manually integrated

DA A, BIg=2te 2 Af=ni (DEEAREH_DATADE- 3T M- CH FADH-2 0501 MIL-25a - 1-20 12-12-30 1217280
ml'l.J_: q .h'f"‘
] 3
1000 3 | &
o0 | |
= || #
0 [ P
23 Y S W O
——— 70— ——————— [T T —
H 10 15 20 I mn
Area Percent Report
Sorted By : signal
Multiplier : 1. 688
Dilution H 1. 5088
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sip=254,4 Ref=off
Peak RetTime Type WLdth Area Helght Area
m [min] [min] [mawi*s] [mAL] X
wm e R | emmeenneee |-omemenee | nemmeee |
1 14.834 MM B.43608 3.1919led 1237.25118 99.2551
2 23.337 MM @.5815 239.55311 6. 86587 B.7449
Totals : 3.215E7ed  1244.11716

*** Emd of Report ***

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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Br
Compound-(%)-4dc

Data File C:%WHEM3Z\. . ARSHI_DATA\ARE-I-159-RAC-ADH-48FC- 1ML - 2540 -85- 2004 -12-1111-87-28.0
Zorple Mame: ARB-T-189-RAC-ADE-40PC-1ML-2544M-05

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dote :@ 11-12-2804 11:89:11

Ken. Method : a1 254 _180.M
Aralysis Method @ C:%WHEM3Z\1\METHODS\DERARSHIIS 1 254 18a.M
Last changed o 17-@7-2814 19:332:48 by SYSTEM
Agditional Imfo @ Peak(s) manually imtegrated
DADY A, G254 4 Fu=ull (OEBARSH]_DATAVRE--1B-RAC-ADH- S0P | ML M-I 20 11211 1102800
il =
s
4
b
200 ]
] =
%0 =
] £
2 ] |'|
1509 | |
102 | |
LR | | ||
5 A | \
[ - L S o
——r————1—
5 10 15 x
Area Percent Report
Sorted By : signal
Multiplier . 1.0888
Dilution . 1.0888

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |

1 18.487 VB B.Z77& B1B3.91797 451.14818 49 8858

2 19.618 BB B.5737 B165.TEEST 3T1.73158 58,1532

Totals : 1.627@7ed ETZ.B99T7H

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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Br
Compound-(+)-4dc

Data File C:%WCHEM3Z\. . ARSHI_DATA\DS-TI-371-CHI-ADH-48FC- 1ML - 25408~ 801 - 2004 -12-1118-11-55.0
Zorple Mame: D5-IT1-371-CHT-ADEH-400PC -1ML-2544M-01

Acg. Dperator o SYSTEM

Location : Wial 1

Injection Dote :@ 11-12-28014 18:13:42

Aeg. Method 1 88 1 254 _186.M
Aralysis Method @ C:%WHEM3Z\1\METHODS\DERARSHIIS 1 254 18a.M
Last changed o 17-@7-2814 19:332:48 by SYSTEM
Agditional Imfo @ Peak(s) manually imtegrated
DADT A, G254 4 Fu=ull (OEBARSH]_DAT AL 1 -CR-ADH-A0PG- ML M- 201401 101 1B O
xill ]
] 3 .f\"{l
175 &
1:41:
12
1m]
] ‘
]
] | = _J?w
] | | L
P
] [
. e . AN
——Trr T
28 1s 128 15 178 N mr
Area Percent Report
Sorted By : signal
Multiplier . 1.0888
Dilution . 1.0888

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X

1 19.548 MM B.3098 3447 .7e984 1ES 96525 EB9.5498
Z I19.918 MM B.E17% 3I9E.9H2ZE  19.74474 18.3518

Totals :

3B45.85162 196.71999

T** End of Report '°°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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Br
Compound-(+)-4dc

Data File C:\CHEM32%...HI_DATA\DS-II-371-CR-CHI-ADH-48PC-1ML-254MM-81-26814-12-1312-59-87.D
Sample Name: D5-II-371-CR-CHI-ADH-48PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 13-12-2@14 13:88:51
Aeq. Method ¢ 48_1_254_108.M
Analysis Method : C:\RAJSHEKHAR METHOD)38-1-254-266.M
Last changed  : 11-87-2814 22:58:37 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DAD1 A, Big=252 2 Ret=off (DEEAREA_DATADE- 371 CR-CHIFADH-S0PC- TML- 25NN -2014-12- 1312550700
mitdl
3000
EE | || i
o Jo A
———r7— 77—
25 5 7s 10 125 15 175 1) Z=s
Area Percent Report
Sorted By : signal
Multiplier H 1. Sa0a
Dilution H 1. Sa0a

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |-neemennen | -=meeeeees |--mnnmm |
1 18.292 BE 8.3833 §.29854e4 3256.87836 95.76839
2 28.542 BE 8.5724 186.B1763 5.84113  8.2961

Totals : 6.38923e4 3261.91149

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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F

Compound-(+)-4ec

Data File C:\CHEM32%...ARSHI_DATAYARBE-I-236-RAC-ADH-38PC-1ML-254MNM-82-26815-82-1818-15-86.D
Sample Name: ARB-I-236-RAC-ADH-38PC-1ML-254NM-82

Acqg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
method Info

Additional Info

Location : Vial 1
1E-82-2015 18:28:52

18_1_254_188.M

C:\RAJSHEKHAR METHOD)18-1-254-288. M

11-87-2014 22:47:28 by SYSTEM

ok

Peak(s) manually integrated

DADH A, Big=252 2 Ret=olf (DEEAREA_DATAARE-F236-FAC-ADF-30F C- ML ZAN N 0220 15 10150 0]
midll o
160 E & )
140 2 .g?
120 |r“§ o,
100 f
|
B0 | | i
&0 I
a0 | | i
m | F A
; e — N _
———7r—— 71— ————7————
B 10 15 20 % min
Area Percent Report
Sorted By : signal
Multiplier 1. 6888
Dilution 1. Sa0a

Do not use Multiplier

Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type WLdth Area Helght Area
m [min] [min] [mawi*s] [mAL] X
weeefem e |=mmn e |-mmmmeee R R |
1 18.758 MM B.3489 3590.828E1 175.537338 58.1BBS
2 15.689 MM B.56B6 3563.86567 1684.43818 45.8115
Totals : T153.8044E 270.97548

*** Emd of Report ***

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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F
Compound-(+)-4ec

Data File C:\CHEM32%...ARSHI_DATAYARE-I-249-CHI-ADH-38PC-1ML -254MM-82-26814-12-2513-13-42.D
Sample Name: ARB-I-249-CHI-ADH-38PC-1ML-254NM-82

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 25-12-2@14 13:15:26

Aeq. Method ¢ 38_1_254_188.M

Analysis Method : C:\RAJSHEKHAR METHOD)38-1-254-266.M

Last changed  : 11-87-2814 22:58:37 by SYSTEM

Method Info : ok

Bdditional Info : Peak(s) manually integrated

DA A, Sig=15t 2 Aetenl (DEEARGHI_DAT ARRE-F2a5-CHFAD 0P G- M- TEe NI 20 11225 13- 15-22.0)
m 3 g -
17503 éé‘}'
1200 5 &
12503 |r
1000
7203 | |
i e
220
o] A =
" TN "D PR R U
Area Percent Report
Sorted By : signal
Multiplier 1. SBad
Dilution 1. SBad

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |--eemennen | -=meeeeeee |--mnnmm |
1 18.948 MM 8.2894 3.33333e4 1919.41785 92,5223
2 19.862 MM B.5441 2694.91888 B2.51991 7.4777

Totals : 3.68273ed 2881.93775

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.
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Me
Compound-(%)-4fc

Data File C:\CHEM32%...ARSHI_DATAYARE-I-284-RAC-ADH-48PC-1ML -254MNM-82-26815-82-1814-55-36.D
Sample Name: ARE-I-284-RAC-ADH-48PC-1ML-254NM-82

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 18-82-2@815 15:81:15
Aeq. Method ¢ 48_1_254_108.M
Analysis Method : C:\RAJSHEKHAR METHOD)18-1-254-266.M
Last changed @ 11-87-2814 22:47:28 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DD A, Big=25£8 4 Ref=off (DEEAREH_DATAMRS-FI0L-RAC-ADH-20F C-TML-254N M-02-2015-02-18 95-55-30.0)

mall o
250 ,aﬁﬁ'
200

g
[TERE IEETH FRTRE ETENI R ETE RTR N
J—

100 | I
B | | |
| J\
o .~ - .
-7 77—
5 10 15 0
Area Percent Report
Sorted By : signal
Multiplier 1. SBad
Dilution 1. SBad

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et R |-neemeneen O |--menmm |
1 18.358 MM B.4135 6993.84532 281.84897 45,9427
223,734 MM B.7724 7889.18285 151.24453 58.8573

Totals : 1.488232ed4  433.89368

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S67



Me
Compound-(+)-4fc

Data File C:\CHEM32%...ARSHI_DATANDS-II-487-CHI-ADH-468PC-1ML -254MM-83-2815-82-1911-12-29.D
Sample Name: D5-II-487-CHI-ADH-48PC-1ML-254KM-83

Acqg. Operator

Injection Date
Acg. Method
Analysis Method
Last r.hanged
Method Info

Additional Info

Location : Vial 1

19-82-2815 11:14:13
48_1_254_188.M

Ct\RAJSHEKHAR METHOD',18-1-254- 288 .M
11-87-2814 22:47:28 by SYSTEM

: ok

Peak(s) manually integrated

DAL A SIg=1t2 2 Retect [DEEAR SH_DATADS- 0T CHFADH-20F G- AL ZE2NM-03- 201502151128 .01
mitdl ] o
2000
] | il
1500
o i
; N &
z00 8 K
] I &
o JoL B
— ———F7— 17— — —
B 10 1z =
Area Percent Report
sorted By : signal
Multiplier 1. Sa0a
Dilution 1. Sa0a

Do pot use Multiplier

Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |-neemennen | -=meeemees |--mnnmm |
1 18.866 MM 8.3952 5.58352ed4 2321.89277 96.5BEE
223,822 MM B.7498 1943.64685 43.28223  3.4112
Totals : 5.6978Bed 236429588

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S68



Me
Compound-(+)-4fc

Data File C:\CHEM32%...HI_DATA\DS-II-487-ML-CHI-ADH-468PC-1ML -254MM-81-26815-82-2311-17-86.D
Sample Name: D5-II-487-ML-CHI-ADH-48PC-1HL -254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 23-§2-2815 11:1E:51
Acg. Method ¢ 4@ 1 254 18@.M
Analysis Method @ C:\NAGARAJUNMETHODS)38-1-254-188 MIN.M
Last changed i 23-82-2815 18:32:28 by SYSTEM
(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Zig=lE2 & Refar (DEBAREH|_DATADS--0T-ML-CHRADH-405C-1 ML-284NM-01-2015-02-23 11-1T-06.0)
mitdl 4 b

1000 .-ﬁ-'ﬁ\

g00

&
1 o
N . L
2

sorted By : signal
Multiplier : 1.8608
Dilution : 1.8608

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Helight Area
m [min] [min] [mawi*s] [mAL] X

1 18.694 MM B.3573 2.4291%e4 1153.12848 599.5445
Z 24.677 MM B.5777  111.13463 3.28591 @.4554

Totals : 2.44838ed4 1156.32639

*2% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S69



Compound-(+)-4gc

Data File C:\CHEM32%...ARSHI_DATANDS-II-365-RAC-ADH-38PC-1ML -254MNM-82-2815-82-1889-36-22.D
Sample Name: D5-II-365-RAC-ADH-38PC-1ML-254NM-82

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 18-82-2@815 @9:38:87
Aeq. Method ¢ 38_1_254_188.M
Analysis Method : C:\RAJSHEKHAR METHOD)18-1-254-266.M
Last changed @ 11-87-2814 22:47:28 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DAL A, BIg=2te 2 Aef=nt (DEEAREH_DATADE-IFES-AAL-AD 307 - 1M-2 5 HI02-20 1 5-02-1B05-35-22.0)
midl 3
3 b
200 &
1754 o a—
1504 |
1283 | I."?p
100 3 | | \
753 | 1
=0 | { ||I
=4
23 . J J\ .
—————T———————— 7 — T —T T
H 10 15 20 2 min
Area Percent Report
Sorted By : signal
Multiplier H 1. 5088
Dilution H 1. 5088
Do pot use Multiplier & Dilution Factor with ISTDsS
Signal 1: DADL A, Sip=254,4 Ref=off
Peak RetTime Type WLdth Area Helght Area
m [min] [min]  [mali*s] [mau] i

ceee e |=nfmmnees |-mmeee | e meeee | -eee e |
1 1z.866 MM B.30950 5374.5E185 226.26297 58.8987
2 Z3.637 MM B.6988 5355.189E6 127.87329 49.9893

Totals : 1.87257ed  354.13626

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

S70



Compound-(+)-4gc

Data File C:\CHEM32%...ARSHI_DATANDS- II-486-CHI-ADH- 36PC-1ML -254MM-82 - 2615-82-1889-85-42.D

Sample Name: D5-II-486-CHI-ADH-38PC-1ML-254NM-82

Acqg. Operator @ SYSTEM

Location : Vial 1

Injection Date : 18-82-2@15 @9:87:26
Aeq. Method ¢ 38_1_254_188.M

Analysis Method : C:\RAJSHEKHAR METHOD)18-1-254-266.M
Last changed @ 11-87-2814 22:47:28 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

mill e
350

o
- I

DD A, Big=2528 4 Ref=off (DEEAREH_DATAD3-1H408-0HRADH-30PC-1MIL-2 54 MM-02-2015-02-1B05-05-42.0)

sorted By :
Multiplier

Dilution

Do not use Multiplier

signal
1.8608
1.8608

Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Helight Area
m [min] [min] [maL*s] [mau] i
et R |--eemeneen | -=meeeeeee |--mnnmm |
1 12.294 MM B.4852 9318.28783 403.85474 OB.EGG6
2 24.151 MM B.6897 112.55532 2.71983 1.1334
Totals : 9938. 76235 486.57456

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

S71



Compound-(+)-4gc

Data File C:\CHEM32%...HI_DATA\DS-II-486-CR-CHI-ADH-38PC-1ML -254MM-81-26815-82-238%9-58-16.D
Sample Name: D5-II-486-CR-CHI-ADH-38PC- 1ML -254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 23-02-2815 89:59:54
Acg. Method D IB_1 254 18@.M
Analysis Methed : C:\NAGARAJU\METHODS)38-1-254-188 MIN.M
Last changed : 23-B2-2915 18:32:20 by SYSTEM
{modified after loading)
Additional Info : Peak(s) manually integrated

DD A, Big=258 4 Ref=off (DEEAREH_DATAD3-1H06-CR-CHRADH-30PC- 1ML-2 52N M- -2015-02-2305-25-10.0)

ml'l.J_: E @_‘k

sorted By : signal
Multiplier : 1.8608
Dilution : 1.8608

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Helight Area
m [min] [min] [mawi*s] [mAL] X
e P L e e | -=emm e |
1 12.955 MM B.4372 3.74367ed  1427.11145 99.9797
2 Z4.625 MM 1.8179 7.68472 1.24528e-1 B.8283

Totals : 3.74443e4 1427.23597

*2% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

S72



MeO
Compound-(%)-4hc

Acqg. Operator @ SYSTEM

Location : Vial 1

Injection Date : @1-81-2@15 11:36:83
Aeq. Method ¢ 48_1_254_108.M

Analysis Method : C:\RAJSHEKHAR METHOD)38-1-254-266.M
Last changed  : 11-87-2814 22:58:37 by SYSTEM

Method Info : ok

Bdditional Info : Peak(s) manually integrated

Data File C:\CHEM32%...ARSHI_DATAYARE-I-289-RAC-ADH-48PC-1ML -254MM-81-26815-81-8111-34-26.D
Sample Name: ARE-I-289-RAC-ADH-48PC-1ML-254NM-81

TADH A, Sig=152 £ Aefeot! (DEEAREH_DAT AARE-F 205 RAC-AD 0P C-THL SN S0 50 - 0T 134-20.0)
mill ] & o
] &
0 | g
2004 | &"db
] | il
1 I
100 | | [
1 L JN
S —— ———
£ 11 15 2 = 35
frea Percent Report
Sorted By : signal
Multiplier ]
Dilution ]

Dilution Factor with ISTDs

Do pot use Multiplier

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et R |-neemennen O |--mnnmm |
1 15.612 MM 8.50816 1.485472e4  467.81413 45,7736
2 36.784 MM 1.1848 1.41828e4  199.49828 58,2264

Totals : 2.82362ed4  666.51241

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S73



MeO
Compound-(+)-4hc

Data File C:\CHEM32%...ARSHI_DATAYARBE-I-253-CHI-ADH-48PC-1ML-254MNM-81-26815-81-8112-22-87.D
Sample Name: ARB-I-253-CHI-ADH-48PC-1ML-254NM-81

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : @1-81-2@15 12:33:5@

Aeq. Method ¢ 48_1_254_108.M

Analysis Method : C:\RAJSHEKHAR METHOD)38-1-254-266.M

Last changed  : 11-87-2814 22:58:37 by SYSTEM

Method Info : ok

Bdditional Info : Peak(s) manually integrated

AT A, Sig=152 2 Aetent (DEEARGHI_DAT ARRE-F223-CHFAD 2P G- M- TE2 D 20 -0 122207 0]
mitdl 4 a0 Eélq
EEE # o
2503 |
200
1503 | |
100 3
o] || .
o] P J ,
———r——— T
E 10 15 20 25 Ele] 3=
Area Percent Report
Sorted By : signal
Multiplier 1. SBad
Dilution 1. SBad

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et R |-neemennen | -=meeeeeee |--menmm |
1 15.515 MM 8.4885 1.1666%:4 308.83528 SE.8513
2 36.489 MM 1.1865 231.E7242 3.49269  1.9487

Totals : 1.189E8ed  481.52797

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S74



MeO
Compound-(+)-4hc

Data File C:\CHEM32%...SHI_DATAWARB-I-253-CR-CHI-ADH-48PC-1ML-2540M-8226815-81-2712-21-22.D
Sample Name: ARB-I-253-CR-CHI-ADH-48PC-1ML-254NM-82

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 27-81-2@15 12:33:@7

Aeq. Method ¢ 48_1_254_108.M

Analysis Method : C:\RAJSHEKHAR METHOD\S-1-254-266.M

Last changed @ 11-87-2814 22:48:53 by SYSTEM

Method Info : ok

Bdditional Info : Peak(s) manually integrated

DA A, Zig=at 2 Refeci [DEEAR A DAT AARE- -2 i-Ca-CH AL -2 0P G- 1ML T 2o 0 5027 1221220
mall o
] ﬁ A
200 =
h d‘
100 | ||
1 |
¥ . JL
———7— 7777
H 10 15 20 2z kL
Area Percent Report
sorted By : signal
Multiplier 1. Sa0a
Dilution 1. Sa0a

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et e |-nenmennen O |--mnnmm |
1 15.885 MM 8.5889 1.58732ed4  455.48149 95,5158
2 34,877 MM 8.9413  77.36683 1.36979  ©.4858

Totals : 1.59586ed4  456.77128

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.
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Compound-(+)-4ic

Data File C:'WCHEM3Z\. .. BARSHI _DATA\ARS-I-274-RAC-IC-38PC- 1ML -2540MM-82 - 2805 -82-1212- 54-20. 0
Zorple Name: ARB-T-274-RALC-TC-380C- 1ML -254NM-B2

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dote :@ 12-92-2815 12:56:03

#cg. Method © 38_1 254_188.M
Analysis Method @ C:%CHEME2)1\METHODS\DESBARSHIYZE 1 354 188.M
Last changed  : 21-87-2814 13:58:26 by SYSTEM

Agditional Imfo @ Peak(s) manually imtegrated

QALY & Sg=itd 4 Ref=ofl (UERARSH DAT AVARE--IT8-HALS C-30MC- 1ML -S4 NM-OT-201 5-400- 1 213-548-30 1)
-l | = T £
120 3 g
& &
; & B
4 nf"
o] | i
E | | |
E | o |
“] | | | |
AR
1 | Loy
] |I | |
1 ]
o] — ,JI LN
-1 2 13 2 r—1 - 1]
Arga Percent Report
Sorted By : signal
Multiplier } 1.8888
Dilution } 1.8888

Use Multiplier B Dilwtiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Height Area
& [min] (min]  [wau"s] [mear] X
| | | | | | |
1 25.474 MF B.E2524 5425 87189 135 63918 49,7854
2 I19.451 PM B.947% 5481.I7H3Z 113 93558 SO, 2146

Totals : 1.259971ed4 339 55457

T** End of Report '°°

CHIRALPAK IC (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

S76



Compound-(+)-4ic

Acqg. Operator @ SYSTEM

Location : Vial 1

Injection Date : 23-02-2815 12:21:15
Acg. Method D IB_1 254 18@.M
Analysis Methed
Last changed : 23-B2-2915 18:32:20 by SYSTEM
{modified after loading)
Additional Info : Peak(s) manually integrated

COANAGARAIUNMETHODE \ 36~ 1-254-188 MIN.M

Data File C:\CHEM32%...BARSHI_DATA\DS-II-488-CHI-IC-38PC-1ML-254MNM-81-26815-82-2312-19-32.D
Sample Name: D5-II-48E-CHI-IC-38PC-1ML-Z254NM-81

DADH A 2ig=252 2 Ret=cll (DEEAR SHI_DAT D2~ 08-5H FIC-30F G- 1ML-252NRHI 1-2015-02-2312-12-32.0)
midl
30 | F@
254 | |
03 |
15 \
1 MI "
E i
EE L__ &
I:I——’_J - } J
—r—r——T7—T—T—TT—— —— T —r—T
-1 10 15 ] 25 ag min
4rea Percent Report
sorted By : signal
Multiplier H 1. Sa0a
Dilution H 1. Sa0a

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mal*s] [mau] 1
o |- weef e e R | -=emm e |
1 26.465 MF @.9388  47.55674 B.51559e-1 2.8862
2 20.293 FM @.9612 2322 80388 48.27945 97.903E
Tetals : 2378.45854  41.13181

*2% End of Report *%*

CHIRALPAK IC (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (70:30) @ 1.0 mL/min, 254 nm WL.

Compound-(+)-4ic

S77



Compound-(%)-4jc

Data File C:\CHEM32'...ARSHI_DATAYARE-I-ZBS-RAC-ADH-48PC-1ML-254MNM-83-26815-82-2811-28-81.D
Sample Name: ARB-I-2B5-RAC-ADH-48PC-1ML-254NM-83

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : 28-@2-2@815 11:31:45
Aeq. Method ¢ 48_1_254_108.M
Analysis Method : C:\RAJSHEKMAR METHOD)15-1-254-266.M
Last changed @ 11-87-2814 23:82:57 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DD A, Big=2528 4 Ref=off (DEEAREH_DATAMRS-FIE5-RAC-ADH-20F C~1ML-254N M-03-2015-02-2811-20-01.0)
mill "
3 ? . : &
1000 -] &
] Ia o
Bt Inll
coo ] | | I
3 | |
400+ | | |
] I
200 ||| | I| \
4 1
o] N A
—_——r 7T 7T
2.5 5 7.5 10 12.5 15 17.5
Area Percent Report
Sorted By : signal
Multiplier : 1. 8888
Dilution : 1. 8888
&

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |--esmennen |-=meeemees |--menmm |
1 18.849 MM 8.3484 2.54954e4 1248.38737 58.1874
2 16.869 MM 8.5885 2.53858ed  B42.64545 45,8126

Totals : 5.8388d4ed 2896.95282

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S78



Compound-(+)-4jc

Data File C:\CHEM32%...ARSHI_DATANDS-II-418-CHI-ADH-48PC-1ML -254MNM-82-2815-82-2715%-88-86.D
Sample Name: D5-II-418-CHI-ADH-48PC-1ML-254KM-82

Acqg. Operator @ SYSTEM
Location : Vial 1

Injection Date : 27-82-2815 19:81:44

Acg. Method ¢ 48_1_754_18@.M

Analysis Method : C:\RAJSHEKHMAR METHODY15-1-254-288.M

Last changed  : 11-87-2814 23:82:57 by SYSTEM

Method Info ¢ ok

Bdditional Info : Peak(s) manually integrated

DD A, Big=2528 4 Ref=off (DEEAREH_DATAD3-1H4-10-CHFADH-30PC-1MIL-2 58 MM-02-20 15-02-2715-00-00.0)

L7

sorted By

Multiplier

Dilution

Do pot use Multiplier

Signal 1:

Peak RetT
n [mi
____|____
1 18.
z 16.

Totals :

: signal
1.8608
1.8608

Dilution Factor with ISTDs

DADL A, Sig=254,4 Ref=off

ime Type Width Area Height Area
nj [min]  [mali*s] [mau] i
) O EEEt O O |--mnnmm |
865 MM 8.3488 8999.62385 448.14484 5,872

935 MM B.56015 181348853 33.67969 18.1268

l.86138ed  4T73.82393

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S79



Compound-(+)-4jc

Data File C:\CHEM32%...HI_DATA\DS-II-418-CR-CHI-ADH-48PC-1ML-254MM-82-26815-83-8411-56-85.D
Sample Name: D5-II-418-CR-CHI-ADH-48PC-1HL -254NM-82

Acqg. Operator @ SYSTEM

Location : Vial 1
Injection Date : B4-@3-2@15 11:57:49
Aeq. Method ¢ 48_1_254_108.M
Analysis Method : C:\RAJSHEKHAR METHOD\S-1-254-266.M
Last changed @ 11-87-2814 22:48:53 by SYSTEM
Method Info : ok

Bdditional Info : Peak(s) manually integrated

DADH A, 2ig=252 2 Ref=ol (DEEAR SH_DATADE-1410-CR-CHFADH-30P G- 1MI_-252HI-02-2015-03-08 11-5-05 .0
mAll ¥ %
14004 q @}F
1200 | &
1000 rf’
so0 | |
PE |
ap0 | || -
e | 5 r
] |
o] N 5
——— 7 T
1z H 15 10 12.5 15 17.5
Area Percent Report
Sorted By : signal
Multiplier 1. Sa0a
Dilution 1. Sa0a

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
m [min] [min]  [mali*s] [mau] i
et |-==n-meees |--esmennen | -=meeemeee |--menmm |
1 18.247 MM 8.3547 3.25882ed 1530.73499 95,5267
2 17.281 MM 8.4181 154.92575 6.29675  ©.4733

Totals : 3.27351ed4 1537.83173

**% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S80



Compound-(%)-4ke

Data Flle C:%CHEM3ZY. ..ARSHI_DATA\DS-TI-4@5-RAC-ADH-2BFC- LML - 25468~ Bl - 2815 - B2 - 12859 18-36.0
Sarple KMame: D5-IT-485-RAC-ADEH-J0PC -1ML- Z544M-G1

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dote :© 12-82-28015 B9:12:22

#cg. Method : 28 1 254_188.M
Analysis Method @ C:%\CHEME2Y1\METHOODS|DESARSHIY2E 1 354 18@.M
Last changed  : 21-87-2814 13:58:26 by SYSTEM

Agditional Imfo - Peak(s) manually imtegrated

QALY & SgeiSd 4 Ref=oll (ODEHARSHI DAT ADE- -S058-RA DA 0 H- 0P T 1ML - 258N M0 =201 S-00- 11N- 1038 0]
il ] Ll
] E .5;,""
e f
] &
1 >
s ] 7 &
0] |"|
o ||
o] | | |
* | | | |
] II |t
] ]
e _____._.I_\__r,r\___ L l'\_.
i L] -] a i1} 12 14
Area Percent Report
Sorted By : signal
Multiplier . 1.0888
Dilution . 1.0888

Use Multiplier & Dilutiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Helght Area
& [min] (min]  [wau"s] [mear] X

| | | | | | |

1 B.652 MM B.Z4R9 S745.54941 38473553 40,4118

2 1333 MM B.3523 SBA3.GE57T1 I79.626537 5B.5E98

Totals : 1.1303e4  E55.36208

T** End of Report "W°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (80:20) @ 1.0 mL/min, 254 nm WL.

S81



Compound-(+)-4ke

Data Flle C:%WCHEM3ZY. ..ARSHI_DATANDS-TI-4@3-CHI-ADH-2BFC- LML - 2540~ B2 - 2015 -B82 - 2513 57-48.0
Sarple Kame: D5-IT-485-CHI - A0 -30PC - 1ML - ZT544M-82

Acg. Dperator o SYSTEM
Locatiom : Wial 1

Injection Dobe :© 25-82-28015 13:50:34

#cg. Method : 28 1 254_188.M
Analysis Method @ C:\MAGARAJUAMETHOOS)28.1-254- 168 MIN.M
Last changed  : 13-87-2814 15:48:38 by SYSTEM

Agditional Imfo - Peak(s) manually imtegrated

QADTY &, Sg=0%4 4 Mel=off (DEBARSHDAT AMDE- -8 00-C -4 D J0PC- TN L- 254 FM-02-2001 500 250 5748 0]
n‘\-IJE E \ﬁ“
e &‘Z'
] i
T+
1:1.I1:
1D|.II:
a0 ]
e ]
ME
] F
L3
1 | || 5 &
) RN -
i 4 - a 10 13 14
Arga Percent Report
Sorted By : signal
Multiplier } 1.8888
Oilution -} 1.8888
Use Multiplier B Dilutiom Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Helght Area

& [min] (min]  [wau"s] [mear] X
| | | | | | |
1 B.686 MM B.2589 2.7199Bed4 1589 55737 97.53584
Z 13.188 MM B.4547 ETE.4B3E3 24 . BE929 2.4416

Totals : 2.7788304 1785 42656

T** End of Report "W°

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (80:20) @ 1.0 mL/min, 254 nm WL.

582



Compound-(%)-4lc

Data File C:\CHEM32\...ARSHI_DATA\DS-IT-447-RAC-ADH-18PC- 1ML - 254N0-81-2015-86-1214-26-983.0
Sasple Name: DS-TI1-447.RAC-ADH-18PC-1ML-254NM-01

Acq. Operator : SYSTEM
Location : Vial 1
Injection Date : 12-96-2015 14:27:47
Acq. Method 1 18_1 254 180.M
Analysiz Method : C:\CHEM32\1\METHODS\DEBARSHI\20_1_254_100.M
Last changed  : 21.97-2014 13:58:26 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD' A, Sg=a%4 A Mafeofl (OEBARSHI_DAT ALDS-I-H7 SAC-ADH-10PC- 1 ML- 254N N-01-2015-08- 1714-08-03 )
Al 4 o
: g 3
4 =
] “" 's"

Sorted 8y : signal
Multiplier -] 1.0880
Dilution - 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig-254,4 Ref-off

Peak RetTime Type Width Area Height Area
& [min] [(nin] [wAU*s) [maUr) X
cose|escsacs | PR F— | P——— | [S—— | [R— |
1 9.800 M 0.2665 6687.22168 418.14304 50.0092
2 11.19 M 9.2919 6684.75293 1381.64825 49.9908

Tetals : 1.33728e4  799.79129

*** End of Report ***

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (90:10) @ 1.0 mL/min, 254 nm WL.

S83



Compound-(+)-4lc

Data File C:\CHEM32\...RSHI_DATA\DS-II-446R-CHI-ADH-10PC-1ML-254NM-81-2015-06-1609-51-13.D
Sample Name: DS-II-446R-CHI-ADH-10PC-1ML-254NM-01

Acqg. Operator : SYSTEM

Location : Vial 1
Injection Date : 16-86-2015 @9:52:57

Acq. Method : 10_1_254_100.M

Analysis Method : C:\RAJSHEKMAR METHOD\1@-1-254-200.M
Last changed : 11-87-2014 22:47:28 by SYSTEM
Method Info : ok

Additional Info : Peak(s) manually integrated

DADT A Sige353 2 Attech (DEBARGHLDATAD S IER-CH-ADH- 10PC- TML-T5aNF0T-2015-06- 18055 1-13.0)
Al .
1000 ﬁa
200
] Ca
£00 8 &
3 -’
400 ™
o] A i v
0 : r
—————————
2 H 3 ) 10 12

Area Percent Report

Sorted By - Signal
Multiplier - 1.0020
Dilution - 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R e e | ==memmens [emnnnes !
1 9.833 MM ©.2324 1.60434e4 1150.46301 71,8006
2 11.222 MM ©.2667 6300.98193 393.77457 28.1994

Totals : 2.23444e4 1544.23758

S SSEEEESESSSSESEEEESESESSESSEESESESEESESESSSSESEESEEEEEEEESSEESEEEEE

End of Report ***

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (90:10) @ 1.0 mL/min, 254 nm WL.

S84



Compound-(+)-4ad

Data File C:\CHEM32%...ARSHI_DATANDS-II-315-CHI-ADH-28PC-1ML-254MM-81-2614-89-1115-35-17.D
Sample Name: D5-II-315-CHI-ADH-28PC-1ML-254NM-81

Acg. Operator t SYSTEM
Location : Vial 1

Injection Date : 11-89-2814 15:37:81

Acg. Method : 28_1 254 180.M
Analysis Method : C:\RAJSHEKHAR METHODAS-1-254-288.M
Last changed ¢ 11-B7-2814 22:48:53 by SYSTEM
method Info : ok

Bdditional Info : Peak(s) manually integrated

CAD1 A, 2ig=252 £ Ref=off (DEBAREH_DATADE-1F315-CHRADH-20PC-1ML-258HM-01-20 14-05-1115-25-17.0)
mill a &
200 ﬁ & = g
|kﬁ.§- I’lpﬁ“P
150
| |
100 | | |
| [ 1
0 |
I! I || |
|
o | — , FARN
—1] =
2 £ B -] 10 12 min
Area Percent REr.'ll:ll‘t
Sorted By : Signal
Multiplier H ]
Dilution H ]

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Helight Area
m [min] [min] [mawi*s] [mAL] X
L e e |- | o= |- |
1 0.9838 MM B.2341 3273.56812 233.18645 58.1952
2 11.533 MM B.2791 3248.1118E 193.938289 49.E648

Totals : 6521.67928 427.88253

*2% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (80:20) @ 1.0 mL/min, 254 nm WL.

S85



Compound-(+)-4ae

Data File C:ZWCHEM3Z\. . ARSHI_DATA\DS-TI-319-RAC-ADH-48FC- LML - 25408~ 80 - 2804 -89 - 1615~ 18-&8. 0
Sample Name: DS-IT1-315-RAC-ADH-48PC-1ML-2544H-a1

Acg. Operator - SYSTEM
Locatiom : Wial 1
Injection Date :© l6-99-2814 15:19:53

#cg. Method © 48 1 254_188.M
Analysis Method @ C:%(HEMZ2)1\METHODS\DESBARSHIYZE 1 354 188.M
Last changed  © 12-87-2814 15:86:32 by SYSTEM

Agditional Imfo @ Peak(s) manually imtegrated

QALY & Sg=U54 4 Mel=off (DEHARSH DAT ADE- 31 0-SA - A DRSO P C-1 ML - 2580 M -0 =201 4-00- 081 51808 0]
il ] =1
4 -
i
B
30+ |
200 - ‘ |
100 - | |
4_” | ' I
R N AN N ,
+r———r——rrr—rr—rrrrrrr—rr
' 4 (-] -1 19 12 14 18

Arga Percent Report

Sorted By : signal
Multiplier : 1.aBae
mdlution : 1.aBae

Use Multiplier & Dilutiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Helght Area
& [min] (min]  [mau®s]) [mar] X

| | | | | | |

1 7.987 BB B.2974 5256.22821 457.79544 49.7319

2 19.656 BB B.ITET 53B8.51758 349.17304 58.1881

Totals : 1.2554704  BET.BEE4R

T** End of Report '°°*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (60:40) @ 1.0 mL/min, 254 nm WL.

S86



Compound-(+)-6ac

Data File C:\CHEM32'...ARSHI_DATAYARE-I-381-RAC-ADH-18PC-1ML-254MNM-83-26815-83-3819-8E-37.D
Sample Name: ARE-I-381-RAC-ADH-1&PC-1ML-254NM-83

Acg. Operator t SYSTEM

Location : Vial 1
Injection Date ! 38-B3-2815 19:18:22

Acg. Method 18 1 254 180.M
Analysis Method : C:\NAGARAJUVMETHODS\18_1_254_INFINITY.M
Last changed ¢ 21-12-2814 19:85:43 by SYSTEM

Additional Info : Peak{s) manually integrated

CAD1 A, 2ig=252 £ Ref=off (DEBAREH_DATAMRE-FIH-RAC-ADH-10P C-1ML-Z54N M-03-2015-03-3019-08-37 .0}
":::'e #1 g
& 5 &
spo
5 | I
400
200 N uf At
E &
20 ] | afle o
100 fi g |
P I W S Mo - I'v\
——— T I I
Area Percent REpl:ll"t
sorted By : signal
Multiplier : 18068
Dilution : 1. 8068

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADY A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Helight Area
m [min] [min] [mawi*s] [mAL] X

1 22.439 MF B.5478 2.54653ed  T75.94495 46.8361
2 23.788 FM @.6888 2162.33765  59.98387 3.9801
3 26.854 MF B.6384 2.55871ed 674.48613 46.1115
4 27.576 FM B.TE26 2181.27344  51.74578 3.9433

Totals : 5.53168ed 1562.87992

*2% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (90:10) @ 1.0 mL/min, 254 nm WL.

S87



Compound-(-)-6ac

Data File C:\CHEM32%...ARSHI_DATAYARE-I-318-CHI-ADH-18PC-1ML-254MNM-83-26815-83-3818-25-17.D
Sample Name: ARB-I-318-CHI-ADH-L&PC-1ML-254NM-83

Acg. Operator t SYSTEM

Location : vial 1
Injection Date @ 39-83-2815 18:27:81
Acg. Method 18_1_254_18@.M
Analysis Method : C:\NAGARAJUNMETHODS\168_1 254 INFINITY.H
Last changed : 21-12-2814 19:85:43 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD A Dig=252 2 Retact] (DEEARCH_DAT ALARE-F 11 0-CH-ADH- 10F - 1M_-252ML-03-20 1 5-03-30 1B-25-17.0)
midl ﬂa“-‘l
a0} &

] o
200 | |
100

] E d‘ﬂa: |I \

e P — —— &" W N
—————T—r—r—r— 1T ——r—r——T
H 10 i3 20 25 =0
Area Percent Report

Sorted By : signal

Multiplier H 1. Sa0a

Dilution H 1. Sa0a

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADY A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Helight Area
m [min] [min] [mawi*s] [mAL] X
s e L e P |-=mmeeee |

1 22.69@ MM @.5B32 25.46BBE 7.2TBG6Se-1  8.1451
2 26.358 MM B.6422 1.75275e4  454.91586 99.B549

Totals : 1.75538ed4  455.64373

*2% End of Report *%*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (90:10) @ 1.0 mL/min, 254 nm WL.

S88



EtO,C
EtO
~ / |

Ph @]
Compound-(+)-7ac

Data File C:WCHEM3Z\. . ARSHI_DATA\DS-TI-417-RAC-ADH-B3FC- 1ML - 2540MM-B82 - 20815 - B4-D510- 39-49.0
Sample Name: DS-TIT-417-RALD-ADH-B3PC-1ML-2544H-82

Acg. Dperator o SYSTEM

Locatiom @ Wial 1
Injection Dobe :© BE-84-Z8015 19:41:32

Acg. Method : 3 1_254_188.M
Aralysis Method - C:WNAEARAJUMETHODS | 18- 1- 254 - 186 MIN.M
Last changed o 13-a7-2814 15:48:30 by SYSTEM
Additional Imfo @ Peak(s) manually imtegrated
DADY A, Sg=254 4 Rief=oll (0 EBARSH]_DAT AMDE -4 1T-RUAC-A 0 H-TPC- | ML TSN N -I2-201 50408 102820 0]
il z g
J ? £
=
. .
150 ‘ | | |
100 | | | |
0 | | || |
II L]
1 |
[ — !
[ ] —x__L_ ¥, \ :,n' -
— 77T
| 0 15 P}
Arga Percent Report
Sorted By : signal
Multiplier | 1.0888
D luticn | 1.0888

Use Multiplier & Dilutiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Helght Area
& [min] (min]  [mau®s]) [mar] X

| | | | | | |

1 12.511 BB B.4551 T2EB.54BE3 138 . S516SE 40,5884

2 18.652 BE B.4388 T72£4.81271 133 .8eE27 50.8dlE

Totals : 1.45247e4  4£1.52483

T** End of Report '°°*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (97:03) @ 1.0 mL/min, 254 nm WL.

S89



EtO,C
EtO
~ / |

Ph @]
Compound-(-)-7ac

Data File C:WCHEM3Z\. . ARSHI_DATA\DS-TI-418-CHI-ADH-83FC- 1ML - 2540~ 80 - 2805 -B4-D518-11-15.0
Sample Name: DS-IT-418-CHT -ADH-B3PC-1ML-2544H-a1

Acg. Dperator o SYSTEM
Locatiom @ Wial 1
Injection Dobte :© BE-84-Z8015 18:13:08

Acg. Method : 3 1_254_188.M
Aralysis Method - C:WNAEARAJUMETHODS | 18- 1- 254 - 186 MIN.M
Last changed o 13-a7-2814 15:48:30 by SYSTEM
Additional Imfo @ Peak(s) manually imtegrated
DADY A, Sg=254 4 Rief=oll (0 EBARSH|_DATADE -4 1B-CHADH-DEPC- TML-254 M0 -2015-04- 080 -1 1150
il | o
e g "@- '_,}#
4 'P.‘,:I"
150 |1| r
125 | | |
100 ‘ |
75 ‘ |
=0 | |
54 ||1 | || | |
a -rll._l l_n ! I'n. 4 L%
T T T T T T
| 0 15 P}

Arga Percent Report

Sorted By : signal
Multiplier : 1.aBae
mlution : 1.aBae

Use Multiplier & Dilutiom Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Arga Helght Area
& [min] (min]  [mau®s]) [mar] X

| | | | | | |

1 128.9:1 MF B.511& SBAT.ILBGS 155.73T39 49,1528

2 18.958 FM B.4752 5254.43359 184.28735 50,2830

Totals : 1.83417e4 350820934

T** End of Report '°°*

CHIRALPAK AD-H (250.0 mm x 4.6 mm) column,
Hexane/i-PrOH (97:03) @ 1.0 mL/min, 254 nm WL.

S90





