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Stereoselective Synthesis of 4-aminobenzothiazine using
S-methyl-S-phenylsulfoximne



General information:

All reactions were carried out under an atmosphere of nitrogen in flame-dried glassware. THF
was distilled over sodium-benzophenone before use. Dried 1,4-Dioxane was purchased from
Leonid Chemicals pvt Ltd., India. Chromatographic separations were carried out by flash
chromatography systems using Hi-Purit Flash Column Silica(NP) columns. Analytical thin layer
chromatography was performed on EM Reagent 0.25 nm silica gel 60-F254 Aluminium sheets.

Optical rotations were measured on a Rudolph AUTOPOL IV automatic polarimeter. 'H NMR
were recorded on a Varian (400 MHz) spectrometer and is reported in ppm (J) from
tetramethylsilane (TMS: ¢ 0.0 ppm). Data are reported as follows: chemical shift, multiplicity (s
= singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublet, ddd =
doublet of doublet of doublet), coupling constants (Hz), and integration. '3C NMR spectra were
recorded on a Varian (100 MHz) spectrometer with complete proton decoupling. Chemical shifts
are reported in ppm from tetramethylsilane with solvent resonance as the internal standard

(CDCl5: 0 77.0, DMSO: 40.0 and MeOH: 53.0 ppm).

2-bromobenzaldehyde(6630-33-7), 2-Methyl-2-propanesulfinamide(146374-27-8), (S)-(—)-2-
Methyl-2-propanesulfinamide(343338-28-3), 2-Bromo-5-fluorobenzaldehyde (94569-84-3), 2-
Bromo-5-(trifluoromethyl)benzaldehyde (102684-91-3), 6-Bromo-1,3-benzodioxole-5-
carboxaldehyde (15930-53-7), 3,5-Dibromo-4-pyridinecarboxaldehyde (70201-42-2), 2-Chloro-
3-quinolinecarboxaldehyde (73568-25-9), 3-Bromothiophene-2-carboxaldehyde (930-96-1) and
3-bromofuran-2-carbaldehyde (14757-78-9) were purchased from Sigma-Aldrich. 4-Bromo-1-
methyl-1H-pyrazole-5-carboxaldehyde (473528-88-0) was purchased from Alfa-Aesar.
2-Bomo-5-Nitrobenzaldehyde (84459-32-5)!, 5-Bromo-2-methoxy-4-pyridinecarboxaldehyde
(936011-17-5)2, S-Methyl-S-phenyl-N-(tert-butyldimethylsilyl)-sulfoximine (108947-72-4)3

I Charles, A. B.; Oalmann, C.; Szczepankiewicz, B. G.; Caldwell, R.D.; Casaubon, R.; White, B.
H.; Perni, R. B.; Karsten, K.; Disch, J. S.; Yee Ng, P.; Michael Fox, R.; W0O2014186313, 2014.

2 Juteau, H.; Gallant, M.; Dube, D.; Roy, P.; Aspiotis, R.; Fortin, R.; Lacombe, P.; Mckay, D.;
Yao-Hsiang Wu, T.; W02009023964, 2009.

3 Pearson, A. J.; Blystone, S. L.; Nar, H.; Alan Pinkerton, A.; Roden, B. A; Yoon, J. J. Am.
Chem. Soc., 1989, 111 (1), 134-144



were synthesized according to the literature report.

Scheme 1. Proposed Method for synthesis of 4-aminobenzothiazine

Y > D

o">NH o, /@ 0"S*NH 0 /@ 0”5 NH
©\)\/S\\ g?gl;,hTHF, ©\)\/S\\ N-Arylation @
N. . NH 5
TBDMS | —— >
Br 72% Br N
3 4 5 o

nBuLi, THF, N-Arylation

s
N j< -78°C, 2h
L, ;
Br NH,
ta g PV @j\ @\)\
NS =S
S N~ .S
S .
<Y 0 0
2 6

7

Synthesis of N-(1-(2-bromophenyl)-2-(phenylsulfonimidoyl)ethyl)-2-methylpropane-2-
sulfinamide (4): To a stirred solution of S-Methyl-S-phenyl-N-(tert-butyldimethylsilyl)-
sulfoximine (2) (0.3 g, 1.15 mmol) in THF (10 mL) was added nBuLi (1.6 M in THF) (0.86 mL,
1.33 mmol) at -78 °C and stirred for 30 min at that temperature, then added a solution of (RS, E)
N-(2-bromobenzylidene)-2-methylpropane-2-sulfinamide (1a) (0.38 g, 1.33 mmol) in THF (5
mL) at -78 °C and stirred for another 1 h. After completion of starting material, reaction mixture
was quenched with saturated NH4Cl solution and extracted with EtOAc (3 x 50 mL). The
combined organic extracts were washed with water, brine, dried over Na,SO,, filtered and
concentrated to get crude product. The crude product was dissolved in THF (15 mL), then added
TBAF (1M in THF) (1.34 mL, 1.33 mmol) at 0 °C and stirred for another 3 h. After completion
of starting material, reaction mixture was quenched with saturated NH,4Cl solution and extracted
with DCM (3 x 50 mL). The combined organic extracts were washed with water, brine, dried
over Na,SQ,, filtered and concentrated to get crude product. Crude product was purified by flash
chromatography (2% MeOH/DCM) to afford desired product. Off-white solid, Yield (0.35 g,
71.4%); 'H NMR (400M Hz, DMSO) 6 7.80 ( d, J = 6.8 Hz, 2H), 7.59 (t, J = 7.2 Hz, 1H), 7.52-
7.46 (m, 4H), 7.24 (t, J="7.2 Hz, 1H), 7.11 (t, J= 7.6 Hz, 1H), 6.13 (d, /= 6.8 Hz, 1H), 5.12 —
5.07 (m, 1H), 4.44 (s, 1H), 3.82-3.76 (m, 1H), 3.47 (dd, J = 14.4, 4.4 Hz, 1H), 1.08 (s, 9H).
IBCNMR (100MHz, CDCl;): 142.4, 137.3, 133.3, 133.2, 129.99, 129.92, 129.27, 128.0, 127.9,



123.3, 61.3, 56.7, 54.5, 22.5. HRMS (ESI) m/z calcd for CsH»BrN,0,S, [M + HJ* 443.0463

and 445.0442, found 443.0457 and 445.0439.

Table 1. Optimization conditions for intra-molecular N-arylation
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Entry Conditions 6(%)? 7(%)?
1 Pdg(dba)3.(5 mol%), Xantphos (7 mol%) 0% 65%
CsCOg, Dioxane, 90°C, 3h

2 Pd,(dba)s (5 mol%), Ru-phos (7 mol%) 0% 43%
K,CO3, Dioxane, 90°C, 3h

3 0% 58%

Pd(OAc), (5 mol%), (+) BINAP (5 mol%)
CsCOg, Dioxane, 90°C, 3h

4 0%

0%
Cul, CsCOj3, Dioxane, 90°C, 8h °

5 Cul, trans-1,2-Cyclohexanediamine,
K3POy4, Dioxane, 90°C, 6h

0% 0%

6 Cul, DMEDA, K3PQy,, Dioxane,
90°C, 6h
2 Isolated yields

0% 0%

0
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2-phenylbenzo[c][1,2]thiazine 2-oxide (7): 'H NMR (400M Hz, CDCl3) 6 7.90 (d, J= 7.2 Hz,
2H), 7.66 (d, J=9.6 Hz, 1H), 7.61 (d, /= 6.8 Hz, 1H), 7.56 (t,J= 7.2 Hz, 2H), 7.44 (t, J="7.2

Hz, 1H), 7.38-7.24 (m, 2H), 7.03 (t, /= 7.6 Hz, 1H), 6.38 (d, /= 10.0 Hz, 1H). Spectroscopic

data is identical to those previously reported.*

General procedure for synthesizing zert-butanesulfinyl aldimines from
corresponding aldehydes and tert-butanesulfinamide:

4 (a) Harmata, M.; Pavri, N. Angew. Chem., Int. Ed. 1999, 38, 2419-21. (b) Bolm, C.;
Hildebrand, J. P. Tetrahedron Lett. 1998, 37, 5731.

4



0

S.
X NH, @
S

o Ti(OEt),, THF, N 7<
Qf RT, 8-15h Q\)
Ar/Het Ar/Het
X X
1a-1m

Where as X = Br or Cl

A flame-dried flask was cooled under a stream of N, and charged with the appropriate aldehyde
(1.0 - 1.2 equiv) and sufficient THF to provide a 0.4 M solution. Neat Ti(OEt), (2.0 equiv) was
added, the reaction mixture was stirred at room temperature for 5 min, then tert-
butanesulfinamide (1 equiv) was added. The resulting mixture was stirred at room temperature
until the tert-butanesulfinamide had been completely consumed as judged by TLC analysis. The
reaction mixture was poured into an equal volume of brine and stirred for 10 min before the
resulting suspension was transferred to a separatory funnel. The aqueous layer was extracted
with EtOAc (2 x 20 mL). The combined organic layers were washed with brine, dried over
anhydrous sodium sulfate, filtered, and concentrated under vacuum. The crude product was then

purified by flash chromatography on silica gel.

(RS, E) N-(2-bromobenzylidene)-2-methylpropane-2-sulfinamide (1a).
General Procedure: Clear viscous oil, Yield (94%); 'H NMR (400M Hz, CDCls) 6 8.98 (s, 1H),
8.03 (dd, J = 7.6, 1.6 Hz, 1H), 7.64 (d, J = 7.2 Hz, 1H), 7.40-7.32 (m, 2H), 1.27 (s, 9H).

Spectroscopic data is identical to those previously reported?.

1b 2

(S, E) N-(2-bromobenzylidene)-2-methylpropane-2-sulfinamide (1b).

> Fan, R.; Pu, D.; Wen, F.; Yang, Y.; Wang, X. J. Org. Chem., 2008, 73 (9), 3623.
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General Procedure: Clear viscous oil, Yield (94%); '"H NMR (400M Hz, CDCls) 6 8.97 (s, 1H),
8.03 (d,J=7.6 Hz, 1H), 7.64 (d, J = 7.6 Hz, 1H), 7.40-7.32 (m, 2H), 1.27 (s, 9H). Spectroscopic

data is identical to those previously reported®.

(R, E) N-(2-bromobenzylidene)-2-methylpropane-2-sulfinamide (1c).
General Procedure: Clear viscous oil, Yield (92%); '"H NMR (400M Hz, CDCl;) 6 8.98 (s, 1H),
8.03 (d, J=6.4 Hz, 1H), 7.64 (d, J = 7.2 Hz, 1H), 7.40-7.32 (m, 2H), 1.27 (s, 9H). Spectroscopic

data is identical to those previously reported’.

(RS, E) N-(2-bromo-5-fluorobenzylidene)-2-methylpropane-2-sulfinamide (1d).

General Procedure: Off white solid, Yield (95%); '"H NMR (400M Hz, CDCl;) ¢ 8.91 (d, J =
1.6 Hz, 1H), 7.74 (dd, J = 9.2, 3.2 Hz, 1H), 7.61 (dd, J = 8.8, 5.2 Hz, 1 H), 7.11-7.06 (m, 1H),
1.27 (s, 9H). Spectroscopic data is identical to those previously reported?.

(RS, E) N-(2-bromo-5-(trifluoromethyl)benzylidene)-2-methylpropane-2-sulfinamide (1e).
General Procedure: Off white solid, Yield (92%); 'H NMR (400M Hz, CDCls) 6 8.98 (s, 1H),
8.26 (s, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.58 (d, J = 7.6 Hz, 1H), 1.29 (s, 9H). Spectroscopic data

is identical to those previously reported®.

6 Cheng, L.; Liu, L.; Sui, Y.; Wang, D.; Chen, Y.-J. Tetrahedron: Asymmetry 2007, 18, 1833.
7 Cheng, L.; Liu, L.; Sui, Y.; Wang, D.; Chen, Y.-J. Tetrahedron: Asymmetry 2007, 18, 1833.
8 Sirvent, J. A.; Foubelo, F.; Yus, M. Eur. J. Org. Chem. 2013, (12), 2461-2471

? Patrick Shao, P.; Ye, F.; Vachal, P.; Sha, D.; Revathi Reddy, K.; Liu, J.; Sun, W.;

WO 2013063217, 2013.
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(RS, E) N-((6-bromobenzo|d][1,3]dioxol-5-yl)methylene)-2-methylpropane-2-sulfinamide
(1f). General Procedure: Off white solid, Yield (90%); '"H NMR (400M Hz, CDCl;) ¢ 8.86 (s,
1H), 7.50 (s, 1H), 7.06 (s, 1H), 6.05 (d, J = 1.2 Hz, 2H), 1.25 (s, 9H). Spectroscopic data is

identical to those previously reported!?.

1
J N/SK
Br
(S, E)-N-(2-bromo-5-nitrobenzylidene)-2-methylpropane-2-sulfinamide (1g). General
Procedure: Off white solid, Yield (86%); 'H NMR (400M Hz, CDCls) 6 8.99 (s, 1H), 8.83 (d, J

= 2.8 Hz, 1H), 8.17 (dd, J = 8.4, 2.4 Hz, 1H), 7.86 (d, J = 8.8 Hz, 1H), 1.31 (s, 9H). BCNMR
(100MHz, CDCls): 160.3, 147.4, 134.8, 134.0, 132.4, 126.8, 124.2, 58.5, 22.7.

1th 8
oS
Ns | Br
(RS, E) N-((5-bromo-2-methoxypyridin-4-yl)methylene)-2-methylpropane-2-sulfinamide
(1h). General Procedure: Off white solid, Yield (89%); 'H NMR (400M Hz, CDCl;) 6 8.83 (s,
1H), 8.37 (s, 1H), 7.28 (s, 1H), 3.95 (s, 3H), 1.27 (s, 9H). BCNMR (100MHz, CDCl3): 163.8,
160.6, 150.0, 141.2, 113.0, 110.3, 58.5, 54.0, 22.6.
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N

Br
(RS, E) N-((3,5-dibromopyridin-4-yl)methylene)-2-methylpropane-2-sulfinamide (1i).
General Procedure: Viscous oil, Yield (82%); 'H NMR (400M Hz, CDCls) ¢ 8.75 (s, 2H), 8.72
(s, 1H), 1.33 (s, 9H). BCNMR (100MHz, CDCl;): 160.6, 151.6, 140.0, 120.9, 54.4, 22.68.

19'Schultz, D. M.; Wolfe, J. P. Org. Lett, 2011, 13(11), 2962-2965,
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N Cl
(RS, E) N-((2-chloroquinolin-3-yl)methylene)-2-methylpropane-2-sulfinamide (1j)!!.
General Procedure: Clear viscous oil, Yield (86%); 'H NMR (400MHz, DMSO): J 9.09 (s,
1H), 8.89 (s, 1H), 8.25 (d, J = 8.0Hz, 1H), 8.01(d, J = 8.4 Hz, 1H), 7.93 (t, J= 7.2 Hz, 1H), 7.73
(t, J= 8.0 Hz, 1H), 1.23 (s, 9H). *CNMR (100MHz, CDCls): 159.2, 150.0, 148.8, 138.7, 132.5,
128.8, 128.5, 127.8, 126.7, 125.7, 58.4, 22.7.
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Br
(RS, E) N-((3-bromothiophen-2-yl)methylene)-2-methylpropane-2-sulfinamide (1k).
General Procedure: Viscous oil, Yield (92%); 'H NMR (400M Hz, CDCl;) 6 8.73 (s, 1H), 7.53
(d, J= 5.6 Hz, 1H), 7.09 (d, J = 5.6 Hz, 1H), 1.25 (s, 9H). 3CNMR (100MHz, CDCls): 154.6,
134.8, 132.0, 131.6, 117.9, 58.1, 22.6.

Br
(S, E) N-((4-bromo-1-methyl-1H-pyrazol-5-yl)methylene)-2-methylpropane-2-sulfinamide
(1h) . General Procedure: Off white solid, Yield (91%); '"H NMR (400M Hz, CDCl3) ¢ 8.59 (s,
1H), 7.5 (s, 1H), 4.17 (s, 3H), 1.27 (s, 9H). 3CNMR (100MHz, CDCl3): 149.7, 139.32, 133.7,
101.2,57.7, 40.7, 22 4.

Br
(RS, E) N-((3-bromofuran-2-yl)methylene)-2-methylpropane-2-sulfinamide (1m).

I Lemonnier, G.; Hijfte, N. V.; Poisson, T.; Couve-Bonnaire, S.; Pannecoucke, X. J. Org.
Chem., 2014, 79 (7), 2916.



General Procedure: Viscous oil, Yield (90%); 'H NMR (400M Hz, DMSO) 6 8.26 (s, 1H), 8.10
(d, J= 1.2 Hz, 1H), 7.0 (d, J = 1.2 Hz, 1H), 1.14 (s, 9H). BCNMR (100MHz, CDCl;): 147.7,
147.1, 146.6, 116.3, 109.2, 57.8, 22 4.

General procedure for Buchwal-Harwing cross coupling reaction:

- .0
N7
Ph

1]

o) 8a s

Il -

5 mol% Pd,(dba)s, 7.5 mol% Xanthphos, |N \’<

.S
N
| \’< 2.0 equiv. Cs,COg3, 14-Dioxane, .
100°C, 1 to 3h s
Ar/Het Ar/Het N Ph
9a- 9m

X =Bror Cl
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A sealed tube was charged with fert-butanesulfinyl aldimines (1a — 1m) (1.0 equiv), Sulfoximine
(8 or 8a) (1.0 equiv) and Cs,CO; and purged with Argon gas for 15min. Then added Pd,(dba);
(0.05 equiv) and Xanthphos (0.075 equiv) and continued the Argon gas purging for further 10
min. After that reaction mixture was heated to 100°C for 1 to 3h and further reaction was
monitored by TLC analysis. After completion of starting material, reaction mixture was cooled
to room temperature, filtered through celite and filtrate was concentrated to get the crude

product. The crude product was then purified by flash chromatography on silica gel.
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(9) (RS, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (96%); '"H NMR

(400M Hz, DMSO) 6 9.18 (s, 2H), 7.92-7.89 (m, 4H), 7.81 (d, J = 7.6 Hz, 2H), 7.67 (t, J = 7.6
Hz, 2H), 7.62-7.58 (m, 4H), 7.23-7.16 (m, 2H), 6.97 (d, J = 8.0 Hz, 1H), 6.92-6.87 (m, 3H), 3.47
(s, 6H), 1.17 (s, 9H), 1.16 (s, 9H). >*CNMR (100MHz, CDCL;): 161.1, 161.0, 146.86, 146.83,
139.0, 138.9, 133.4, 133.3, 132.9, 129.6, 129.5, 128.1, 127.9, 127.2, 122.6, 122.4, 121.6, 121.5,
57.4, 57.3, 46.1, 46.0, 22.57, 22.54. HRMS (ESI) m/z caled for CisH»N,0,S, [M + HJ*
363.1201, found 363.1191.



9a
(92) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (94%); 'H NMR

(400M Hz, CDCls) 6 9.368 (s, 1H), 9.361 (s, 1H), 7.96-7.92 (m, 6H), 7.61-7.57 (m, 2H), 7.55-
7.50 (m, 4H), 7.19-7.13 (m, 2H), 7.09 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 6.92-6.89 (m,
2H), 3.29 (s, 6H), 1.289 (s, 9H), 1.282 (s, 9H). 3CNMR (100MHz, CDCls): 161.1, 161.0,
146.82, 146.80, 139.1, 139.0, 133.44, 133.40, 132.9, 129.64, 129.62, 128.24, 128.22, 127.9,
127.38, 127.36, 122.6, 122.5, 121.6, 121.5, 57.5, 57.3, 46.2, 46.1, 22.6, 22.59. HRMS (ESI) m/z
caled for CisH2N,0,8, [M + H]* 363.1201, found 363.1191.

(9b) (S, S, E): General Procedure: Viscous oil, Yield (94%); '"H NMR (400M Hz, CDCls) ¢
9.37 (s, 1H), 7.94 (t, J = 8.0 Hz, 3H), 7.59 (t, /= 7.2 Hz, 1H), 7.52 (t, J = 7.6 Hz, 2H), 7.17 (t, J
= 7.2 Hz, 1H), 7.09 (d, J = 8.0 Hz, 1H), 6.92 (t, J = 7.2 Hz, 1H), 3.29 (s, 3H), 1.29 (s, 9H).
BCNMR (100MHz, CDCl;): 161.0, 146.8, 138.9, 133.3, 132.9, 129.5, 128.0, 127.8, 127.2,

122.6, 121.5, 57.3, 45.9, 22.4. HRMS (ESI) m/z calcd for C;sH,,N,0,S, [M + H]* 363.1201,
found 363.1191.

(9¢) (S, R, E): General Procedure: Viscous oil, Yield (95%); 'H NMR (400M Hz, CDCls) ¢
9.35 (s, 1H), 7.94-7.92 (m, 3H), 7.59 (t, J = 7.2 Hz, 1H), 7.53 (t, J = 8.0 Hz, 2H), 7.17-7.13 (m,
1H), 7.03 (d, J = 8.0 Hz, 1H), 6.90 (t, J = 7.6 Hz, 1H), 3.30 (s, 3H), 1.28 (s, 9H). *\CNMR
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(100MHz, CDCl,): 161.1, 146.8, 139.0, 133.4, 133.0, 129.6, 128.2, 127.9, 127.3, 122.5, 121.5,
57.5,46.2,22.6. HRMS (ESI) m/z calced for C;3H2,N,0,S, [M + H]*363.1201, found 363.1191.

(9d) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (94%); 'H NMR
(400M Hz, CDCls) 6 9.30 - 9.28 (m, 2H), 7.92 (t, J = 7.2 Hz, 4H), 7.61 - 7.58 (m, 4H), 7.56 -
7.50 (m, 4H), 7.09 - 7.06 (m, 1H), 7.03 - 7.00 (m, 1H), 6.92 - 6.85 (m, 2H), 3.29 (s, 6H), 1.29 (s,
9H), 1.28 (s, 9H). 3 CNMR (100MHz, CDCls): 160.4, 160.3, 157.9 (d, J = 240.2 Hz, C), 157.8
(d, J=240.2 Hz, C), 142.9, 138.9, 138.8, 133.55, 133.50, 129.7, 129.6, 128.4 (d, /= 7.0 Hz, C),
128.3 (J=17.8 Hz, C), 124.1 (d, J = 7.0 Hz, C), 124.0 (d, J = 7.8 Hz, C), 120.1, 119.9, 113.6,
113.4,57.7, 57.6, 46.2, 46.1, 22.67, 22.62. HRMS (ESI) m/z calcd for C;gH,;FN,0,S, [M + H]*
381.1107, found 381.1087.

? (Rs)
N/Sj<
FAC !
Ph
9e (S)

(%e) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (96%); 'H NMR
(400M Hz, CDCl3) 6 9.349 (s, 1H), 9.340 (s, 1H), 8.17 (s, 1H), 8.16 (s, 1H), 7.94 )m, 4H), 7.66 —
7.61 (m, 2H), 7.58-7.53 (m, 4H), 7.37-7.32 (m, 2H), 7.07 (d, J = 8.4 Hz, 1H), 6.97 (d, /= 12.4
Hz, 1H), 3.34 (s, 6H), 1.308 (s, 9H), 1.301 (s, 9H). *CNMR (100MHz, CDCls): 160.1, 160.0,
149.7, 138.5, 138.3, 133.8, 133.7, 129.86, 129.81, 129.16 (q, J = 3.1 Hz, C), 129.13 (q, J = 3.1
Hz, C), 128.1, 128.09, 127.06, 127.01, 125.1 (q, J = 3.1 Hz, C), 124.09 (q, J = 269Hz, C), 124.08
(q, J/=269Hz, C), 123.37 (q, J = 33.0Hz, C), 123.27 (q, J = 33.0Hz, C), 122.3, 122.1, 57.7, 57.6,
46.2, 46.4, 22.6, 22.5. HRMS (ESI) m/z calcd for C9H,F3;N,0,S, [M + HJ" 431.1075, found
431.1061.
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(91) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (92%); 'H NMR

(400M Hz, CDCls) & 9.049 (s, 1H), 9.040 (s, 1H), 7.89 (t, J = 7.2 Hz, 4H), 7.70 - 7.67 (m, 2H),
7.64 - 7.58 (m, 4H), 7.23 (s, 2H), 6.54 (s, 1H), 6.46 (s, 1H), 5.98-5.93 (m, 4H), 3.46 (s, 6H), 1.15
(s, 9H), 1.14 (s, 9H). BCNMR (100MHz, CDCls): 160.2, 160.0, 151.76, 151.74, 143.5, 143.4,
143.29, 143.22, 139.08, 139.01, 133.49, 133.43, 129.69, 129.64, 128.3, 128.2, 121.3, 121.2,
105.9, 103.6, 103.5, 101.4, 57.4, 57.2, 46.1, 46.0, 22.6, 22.5. HRMS (ESI) m/z caled for

C19H22N204SZ [M + H]+ 4071099, found 407.1086.
0 (8

g
|'\l/

2 .0
N (S)

9% Ph
(92) (S, S, E): General Procedure: Yellow oil, Yield (81%); 'H NMR (400M Hz, CDCls) ¢
9.16 (s, 1H), 8.55 (d, J = 2.8 Hz, 1H), 8.06 (dd, J =9.2, 2.8 Hz, 1H), 7.96 (d, J = 7.6 Hz, 2H),
7.74 (t, J= 7.2 Hz, 1H), 7.65 (t, J = 7.2 Hz, 2H), 7.10 (d, J = 9.2 Hz, 1H), 3.64 (s, 3H), 1.20(s,
9H). CNMR (100MHz, CDCl;): 159.6, 152.8, 141.5, 138.0, 134.1, 129.9, 127.9, 127.3, 126.9,
123.9, 121.7,57.8, 46.6, 22.6. HRMS (ESI) m/z calcd for C;gH,1N;04S, [M + H]" 408.1052,
found 408.1055.

‘.S? (RS)
s
e
9h S)

(9h) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (83%); 'H NMR
(400M Hz, CDCl5) 6 9.01 (s, 2H), 7.91 (t, J = 6.4 Hz, 4H), 7.86 (s, 1H), 7.79 (s, 1H), 7.68 (t, J =
7.6 Hz, 2H), 7.63 — 7.58 (m, 4H), 7.04 (s, 2H), 3.72 (s, 3H), 3.71 (s, 3H), 3.50 (s, 6H), 1.18 (s,
18H). BCNMR (100MHz, CDCl;): 160.0, 159.9, 159.4, 159.3, 141.1, 141.0, 138.8, 138.7, 136.6,
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135.6, 135.58, 133.54, 133.4, 129.7, 129.6, 128.2, 107.0, 58.1, 57.9, 53.5, 46.0, 45.9, 22.69,
22.65. HRMS (ESI) m/z calcd for C;sH,3N305S, [M + H]"394.1259, found 394.1249.

2 RS)
Br IN/ j<
= | . o
Na A7
. Ph
9 (S)

(%9i) (S, RS, E): (Mixture of Isomers) General Procedure: Yellow solid, Yield (69%); 'H
NMR (400M Hz, CDCl;) 6 9.10 (s, 1H), 9.09 (s, 1H), 8.32 - 8.29 (m, 3H), 7.97 - 7.92 (m, 4H),
7.65 - 7.52 (m, 7H), 3.30 (s, 6H), 1.35 (s, 18H). 3CNMR (100MHz, CDCl;): 160.4, 145.46,
145.42, 142.98, 142.96, 142.39, 142.2, 138.2, 138.1, 133.9, 132.7,132.5, 129.9, 128.18, 128.15,
119.1, 118.8, 57.8, 57.7, 46.4, 46.2, 22.5. HRMS (ESI) m/z calcd for CI8H16BrCIN202 [M +
H]*407.0162 and 409.0141, found 407.0153 and 409.0131.

Q (RS)

N

9j (S)
(9j) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (93%); '"H NMR
(400M Hz, CDCl;) 6 9.33 (s, 2H), 8.62 (d, J = 7.2 Hz, 2H), 8.09 (t, J= 9.6 Hz, 4H), 7.70 (t, J =
6.8 Hz, 2H), 7.62 - 7.48 (m, 10H), 7.30 - 7.28 (m, 2H), 3.54 (s, 3H), 3.49 (s, 3H), 1.32 (s, 9H),
1.31 (s, 9H). BCNMR (100MHz, CDCl5): 160.9, 157.2, 157.1, 148.9, 148.8, 140.2, 140.1, 136.8,
133.0, 132.9, 130.9, 130.8, 129.4, 129.3, 128.65, 128.62, 127.7, 127.57, 127.54, 127.50, 127.3,

124.26, 124.24, 124.18, 124.14, 122.08, 122.03, 57.9, 57.8, 45.3, 45.1, 22.7. HRMS (ESI) m/z
caled for C;;Hy3N30,S, [M + H]"414.1310, found 414.1305.

('s)' (RS)
v
LT
=
N=57°
ok (g "

(9K) (S, RS, E): (Mixture of Isomers) General Procedure: Viscous oil, Yield (91%); 'H NMR
(400M Hz, CDCl3) 6 9.0 (s, 2H), 7.93 (t, J = 7.6 Hz, 4H), 7.62 (t, J = 8.0 Hz, 2H), 7.57 - 7.52
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(m, 4H), 7.27 - 7.23 (m, 2H), 6.76 (d, J = 5.6 Hz, 1H), 6.71 (d, J = 5.2 Hz, 1H), 3.288 (s, 3H),
3.283 (s, 3H), 1.24 (s, 18H). 3CNMR (100MHz, CDCLy): 149.6, 149.5, 144.3, 144.2, 134.35,
134.34, 128.93, 128.90, 126.8, 124.98, 124.93, 123.38, 123.34, 120.0, 119.8, 119.0, 118.7, 52.7,
52.6,41.2,41.1, 17.8, 17.5. HRMS (ESI) m/z caled for C1gH,gN>0,S; [M + H]* 369.0765, found
369.0751.

? ()
N
\NQH "
N’ -
\ ’ cé’o

9)) (S, S, E): General Procedure: Off-white solid Yield (85%); 'H NMR (400M Hz, CDCls) ¢
8.50 (s, 1H), 7.90 (d, J= 7.6 Hz, 2H), 7.68 (t, J = 7.2 Hz, 1H), 7.59 (t, J = 8.0 Hz, 2H), 6.91 (s,
1H), 3.93 (s, 3H), 3.47 (s, 3H), 1.15 (s, 9H). BCNMR (100MHz, CDCl;): 149.7, 138.8, 133.4,
131.1, 129.6, 129.0, 128.4, 57.1, 45.2, 40.3, 22.4. HRMS (ESI) m/z calcd for C;sH,N40,S; [M +
H]"367.1262, found 367.1260.

Q
K
o)
\ | =
=0
N=S
9m Ph

(9m) (S, RS, E): (Mixture of Isomers) General Procedure: Colorless oil, Yield (90%); 'H
NMR (400M Hz, CDCls) 0 8.35 (s, 2H), 7.93 (d, J= 7.6 Hz, 4H), 7.71 (t, J = 7.6 Hz, 2H), 7.65 —
7.61 (m, 6H), 6.12 — 6.09 (m, 2H), 3.54 (s, 6H), 1.10 (s, 18H). 3CNMR (100MHz, CDCl3):
146.7, 146.5, 141.3, 140.3, 138.9, 133.7, 129.79, 129.74, 128.29, 128.23, 108.9, 108.7, 57.4,
57.3, 46.0, 45.8, 22.4. HRMS (ESI) m/z calcd for C;sHy0N,05S, [M + H]* 353.0994, found
353.1011.
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General procedure for intramolecular cyclization reaction:

(e}
s s
N~ - HN”
| 2.0 equiv. LIHMDS(1M)
in THF, -78°C, 2h

\ O -

N//S\ ’/S\
Ph N 6 Ph
9 5

To a stirred solution of (RS, RS, E) - (9) (1.5 g. 4.14 mmol) in THF (25 mL) was added
LiHMDS (1M in THF) (8.3 mL, 8.28 mmol) at -78°C and stirred for 2 h at the same temperature.
After completion of starting material, reaction mixture was quenched with saturated NH4CI
solution and the aqueous layer was extracted with EtOAc (3 x 50 mL). The combined organic
extracts were washed with water, brine, dried over Na,SOy,, filtered and concentrated to get crude
product. Crude product was purified by flash chromatography (70% EtOAc/Hexane) to afford
desired product. Off-white solid, Yield (1.43 g, 95%);

Q
HN/SW<

N//IOSI\Ph
5

) 2-methyl-N-(2-oxido-2-phenyl-3,4-dihydrobenzo|c|[1,2]thiazin-4-yl)propane-2-
sulfinamide: (Mixture of Diastereomers) Off-white solid: "H NMR (400M Hz, DMSO) ¢ 8.03-
8.00 (m, 3.2H), 7.79 (t, J = 7.2 Hz, 1.74H), 7.71-7.66 (m, 4.1H), 7.48 (d, J= 7.6 Hz, 1.1H), 7.2
(t,J=7.6 Hz, 1.7H), 6.91 (t, J = 8.0 Hz, 3.32H), 5.98 (d, J = 8.8 Hz, 0.63H), 5.80 (d, /= 9.2 Hz,
1H), 4.85-4.78 (m, 1.65H), 3.86-3.81 (m, 1.67H), 3.44 (t, J = 12.4 Hz, 1.1H), 3.23 (t, J = 12.8
Hz, 1.4H), 1.17 (s, 9H), 1.12 (s, 5.98H). *CNMR (100MHz, CDCl;): 144.7, 144.5, 138.6, 137.5,
134.2, 134.0, 130.0, 129.8, 129.4, 129.0, 128.9, 127.5, 125.5, 124.3, 123.0, 122.9, 121.4, 120.8,
57.0, 56.2, 53.8, 53.7, 52.3, 51.9, 22.6, 22.4. HRMS (ESI) m/z calcd for CgH,,N,0,S, [M + H]*
363.1201, found 363.1198.
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?
H /Sj<
©\/N>§"Ph

5aO

Tz

(5a) 2-methyl-N-((2S,4S)-2-oxido-2-phenyl-3,4-dihydrobenzo[c][1,2]thiazin-4-yl)propane-
2-sulfinamide: (Mixture of Diastereomers) Off-white solid: 'H NMR (400M Hz, DMSO) J
8.03-8.02 (m, 3H), 7.79 (t, J = 7.2 Hz, 1.6H), 7.71-7.66 (m, 4.3H), 7.48 (d, J = 7.6 Hz, 0.68H),
7.2 (t,J=17.6 Hz, 1.65H), 6.91 (t, J= 8.0 Hz, 3.17H), 5.98 (d, J = 8.8 Hz, 1H), 5.80 (d, /= 10.0
Hz, 0.55H), 4.88-4.82 (m, 1.6H), 3.87-3.82 (m, 1.53H), 3.44 (t, J = 12.0 Hz, 1.1H), 3.23 (t, J =
12.4 Hz, 1.1H), 1.17 (s, 5H), 1.12 (s, 9H). BCNMR (100MHz, CDCls): 143.7, 143.5, 137.6,
136.6, 133.2, 133.0, 129.0, 128.8, 128.5, 128.0, 127.9, 126.5, 124.5, 123.36, 123.32, 122.1,
122.0, 120.4, 119.8, 56.0, 55.3, 52.8, 52.7, 51.3, 50.9, 21.7, 21.4. HRMS (ESI) m/z calcd for
CisH2oN,0,S, [M + H]"363.1201, found 363.1198.

9
HN/SK
©\/l\l>§"Ph

O
5b

(5b) (S)-2-methyl-N-((2S,4S)-2-oxido-2-phenyl-3,4-dihydrobenzo[c][1,2]thiazin-4-yl)

propane-2-sulfinamide: Off-white solid: 'H NMR (400M Hz, DMSO) ¢ 8.02 (d, J = 7.6 Hz,
2H), 7.79 (t, J = 7.2 Hz, 1H), 7.70 (t, J = 8.0 Hz, 2H), 7.48 (d, J = 7.2 Hz, 1H), 7.20 (t, /= 7.6
Hz, 1H), 6.94-6.90 (m, 2H), 5.81 (d, J = 9.6 Hz, 1H), 4.84-4.80 (m, 1H), 3.83 (dd, /=124, 4.8
Hz, 1H), 3.44 (t, J = 12.4Hz, 1H), 1.18 (s, 9H). 3.CNMR (100MHz, CDCls): 144.5 137.5, 134.2,
129.8, 129.5, 129.0, 125.5, 124.3, 123.0, 120.8, 57.0, 53.8, 52.3, 22.6. HRMS (ESI) m/z calcd
for C13H2,N,,0,S, [M + H]*363.1201, found 363.1198. [a]*p=-3.90 (c 1.02, CHCI;).
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(5¢) (R)-2-methyl-N-((2S,4S5)-2-oxido-2-phenyl-3,4-dihydrobenzo[c][1,2]thiazin-4-yl)

propane-2-sulfinamide: Off-white solid: 'H NMR (400M Hz, DMSO) ¢ 8.02 (d, J = 7.6 Hz,
2H), 7.80 (t, J = 7.2 Hz, 1H), 7.71-7.66 (m, 3H), 7.19 (t, J = 7.6 Hz, 1H), 6.91 (t, J = 8.4 Hz,
2H), 5.98 (d, J = 9.2 Hz, 1H), 4.88-4.81 (m, 1H), 3.84 (dd, J = 12.0, 4.8 Hz, 1H), 3.22 (t, J =
12.0Hz, 1H), 1.12 (s, 9H). BCNMR (100MHz, CDCls): 144.7, 138.6, 134.0, 130.0, 129.4, 128.9,
127.5, 124.3, 122.9, 121.4, 56.3, 53.7, 51.8, 22.4. HRMS (ESI) m/z calcd for C;sH,,N,0,S,; [M
+ H]"363.1201, found 363.1198. [a]*p=27.77 (¢ 1.00, CHCI;).

General procedure for deprotection of zert-butanesulfinyl group:

1l
HN’ST< HoN
(4M) HCI/1,4-Dioxane,
MeOH, 0°C, 2h
S g //S\zo
N"I"Ph Ny,
5 6

To a stirred solution of 2-methyl-N-(2-oxido-2-phenyl-3,4-dihydrobenzo[c][1,2]thiazin-4-
yl)propane-2-sulfinamide (5) (0.8 g, 2.20 mmol) in MeOH (15 mL) was added (4M) HCl in 1,4-
Dioxane (3 mL) at 0°C and stirred for 2 h at that temperature. After completion of starting
material, reaction mixture was concentrated under reduced pressure, basified the crude product
with saturated NaHCO; solution and compound was extracted with DCM (3 x 20 mL). The
combined organic extracts were washed with water, brine, dried over Na,SO,, filtered and
concentrated to get crude product. Crude product was purified by flash chromatography (2%
MeOH/DCM) to afford desired product.

(6) 4-amino-2-phenyl-3,4-dihydrobenzo[c][1,2]thiazine 2-oxide: Off-white solid, Yield
(0.55g, 98%); 'H NMR (400M Hz, DMSO) ¢ 7.98 (d, J = 7.2 Hz, 2H), 7.75 (t, J= 7.2 Hz, 1H),
7.68-7.61 (m, 3H), 7.12 (t, J = 7.2 Hz, 1H), 6.87 (d, J = 6.0 Hz, 2H), 4.27 (d, J = 9.6 Hz, 1H),
3.70-6.68 (m, 1H), 3.12 (t,J = 11.6 Hz, 1H), 2.21 (bs, 2H). *CNMR (100MHz, CDCI;+MeOD):
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147.8, 142.0, 138.1, 133.4, 132.9, 132.6, 130.7, 128.6, 127.0, 125.1, 58.6, 49.7. HRMS (ESI) m/z
calcd for C14H4N,OS [M + H]"259.0905, found 259.0887.

(6a) (2S,4S)-4-amino-2-phenyl-3,4-dihydrobenzo|c][1,2]thiazine 2-oxide: Off-white solid,

'"H NMR (400M Hz, DMSO) ¢ 7.98 (d, J = 7.6 Hz, 2H), 7.75 (t, J = 7.2 Hz, 1H), 7.68-7.62 (m,
3H), 7.12 (t, J = 7.2 Hz, 1H), 6.86 (t, J = 6.4 Hz, 2H), 4.27 (d, J = 9.2 Hz, 1H), 3.71-6.67 (m,
1H), 3.12 (t, J = 12.4 Hz, 1H), 2.15(bs, 2H). 3CNMR (100MHz, CDCl;): 144.4, 138.6, 133.9,
129.4, 128.9, 128.8, 127.2, 124.9, 123.4, 120.8, 55.3, 46.3. HRMS (ESI) m/z calcd for
C14H14N,0S [M + H]*259.0905, found 259.0887. [a]*’p = 7.35 (c 0.245, CHCls).

Q
NS H,N
| i) 2.0 equiv. LIHMDS(1M) in THF, —
. -78°C, 2h
"S¢O > //Szo
Ar/Het N5, ii) (4M) HCI/1,4-Dioxane, ~ Ar/Het N" Ph
MeOH, 0°C, 2h
9d-9m 6d - 6m
NH;
F\©\/-\
/,S:O
N" Pn
6d

(6d) (2S,4S)-4-amino-6-fluoro-2-phenyl-3,4-dihydrobenzo[c][1,2]thiazine 2-oxide: Off-white
solid, Yield (92%); '"H NMR (400M Hz, DMSO) ¢ 7.98 (d, /= 7.2 Hz, 2H), 7.77 (t, J = 7.2 Hz,
1H), 7.67 (t, J = 8.0 Hz, 2H), 7.45 (dd, J = 10.0, 2.0 Hz, 1H), 6.99 - 6.94 (m, 1H), 6.88 - 6.85
(m, 1H), 4.27 - 4.24 (m, 1H), 3.71 (dd, J = 12.0, 4.4 Hz, 1H), 3.09 (t, J = 12.4, 1H), 2.27 (bs,
2H). BCNMR (100MHz, CDCly): 157.7 (d, J = 237.9 Hz, C), 140.4, 138.3, 134.0, 129.4, 128.9,
128.5 (d, J=6.2 Hz, C), 1243 (d, J= 7.0 Hz, C), 115.4 (d, J=22.4 Hz, C), 111.7 (d, J = 24.0
Hz, C), 55.0, 46.2. HRMS (ESI) m/z calcd for C4;H;3FN,OS [M + H]* 277.0811, found
277.0812. [a]*p= 2.5 (¢ 2.30, CHCIl5).
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NH,

-S=0
N

Ph

6e
(6e)  (2S,4S)-4-amino-2-phenyl-6-(trifluoromethyl)-3,4-dihydrobenzo|c][1,2]thiazine  2-
oxide: Off-white solid, Yield (91%); 'H NMR (400M Hz, DMSO) 6 7.99 (d, J = 6.8 Hz, 3H),
7.79 (t, J = 7.6 Hz, 1H), 7.69 (t, J = 8.0 Hz,2H), 7.46 (d, J = 8.4 Hz, 1H), 7.02 (d, J = 8.4 Hz,
1H), 4.32 (d, /= 8.8 Hz, 1H), 3.81 (dd, /= 12.0, 4.4 Hz, 1H), 3.21 (t, /= 12.8 Hz, 1H), 2.33 (bs,
2H). BCNMR (100MHz, CDCl;): 148.0, 137.7, 134.2, 129.5, 128.8, 127.3, 125.9 (q, J = 3.9 Hz,
C), 124.7 (q, J=269C), 123.3,122.49 (q,J=3.9 Hz, C), 122.44 (q, /= 3.9 Hz, C), 54.9, 45.9.
HRMS (ESI) m/z caled for CsH3F;N,OS [M + H]"327.0779, found 327.0775.
[a]*’p=-5.39 (¢ 2.00, CHC]l5).
NH,

. _
<oj©\/N>3=0

Ph
6f

(6f) (2S,4S)-4-amino-2-phenyl-3,4-dihydro-[1,3]dioxolo[4',5':4,5]benzo[1,2-¢c][1,2] thiazine 2-
oxide: Off-white solid, Yield (86%); 'H NMR (400M Hz, DMSO) 6 7.96 (d, J = 8.0 Hz, 2H),
7.74 (t, J=17.6 Hz, 1H), 7.66 (t, J= 7.6 Hz, 2H), 7.19 (s, 1H), 6.47 (s, 1H), 5.88 (s, 2H), 4.16 (d,
J=9.2 Hz, 1H), 3.65 (dd, J = 12.0, 4.0 Hz, 1H), 3.03 (t, J = 12.4, 1H), 2.13 (bs, 2H). BCNMR
(100MHz, DMSO): 147.2, 141.4, 139.5, 139.1, 134.3, 129.9, 128.7, 121.0, 106.0, 103.9, 100.8,
54.0,46.0. HRMS (ESI) m/z caled for C;5sH14N,O3S [M + Na]*325.0623, found 325.0621.
[a]*p=25.7 (¢ 0.245, CHCl5).

NH,

OQN\@\
NcSZO

Ph
6g
(6g) (2S,4S5)-4-amino-6-nitro-2-phenyl-3,4-dihydrobenzo|c][1,2]thiazine 2-oxide: Yellow
solid, Yield (78%); 'H NMR (400M Hz, DMSO) ¢ 8.59 (d, J = 2.0 Hz, 2H), 8.04 (dd, J = 8.8,
3.2Hz, 1H), 8.00 (d, J= 7.2 Hz, 2H), 7.80 (t, J = 7.2 Hz, 1H), 7.70 (t, J = 8.0 Hz, 2H),7.01 (d, J
= 8.8 Hz, 1H), 4.33 - 4.31 (m, 1H), 3.91(dd, J = 12.4, 4.4 Hz, 1H), 3.26 (t, J = 14.8, 1H), 2.39
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(bs, 2H). 3CNMR (100MHz, CDCly): 151.9, 140.9, 136.9, 134.6, 129.6, 128.8, 127.4, 124.8,
123.2, 121.5, 54.3, 45.6. HRMS (ESI) m/z calcd for Cj;H;3N;05S [M + H]* 304.0756, found
304.0768. [0]2p = -46.53 (¢ 0.26, CHCLs).

Ph
6h

(6h) (2S,4S)-4-amino-6-methoxy-2-phenyl-3,4-dihydropyrido[3,4-c][1,2]thiazine 2-oxide:
Off-white solid, Yield (75%); '"H NMR (400M Hz, DMSO) ¢ 7.98 (d, J = 8.0 Hz, 2H), 7.77 (t, J
= 6.8 Hz, 1H), 7.71 — 7.65 (m, 3H), 7.06 (s, 1H), 4.27 (dd, J = 12.8, 4.4 Hz, 1H), 3.77 (s, 3H),
3.73 (dd, J = 12.4, 4.8 Hz, 1H), 2.36 (bs, 2H). *CNMR (100MHz, CDCl;): 159.3, 140.0, 139.2,
138.0, 135.3, 134.1, 129.5, 129.0, 105.6, 54.7, 53.4, 45.8. HRMS (ESI) m/z calcd for

C14H;sN:0,S [M + HI* 290.0963, found 290.0984. [a]5p = 35.83 (¢ 0.24, CHCly),
Br NHz

| X
N = /,S:O

6 N" Ph
(6i) (2S,4S)-4-amino-5-bromo-2-phenyl-3,4-dihydropyrido|[3,4-c][1,2]thiazine 2-oxide: Oft-
white solid, Yield (72%); '"H NMR (400M Hz, CDCl;) ¢ 8.37 (s, 1H), 8.29 (s, 1H), 8.10 (d, J =
8.0 Hz, 2H), 7.69 (t, J=7.2 Hz, 1H), 7.61 (t, J= 8.0 Hz, 2H), 4.65 (d, /= 3.2 Hz, 1H), 4.04 (d, J
= 15.2 Hz, 1H), 3.49 (dd, J = 14.8, 5.2 Hz, 1H), 1.45 (bs, 2H). 3CNMR (100MHz, CDCls):
145.1, 143.7, 142.2, 139.9, 134.1, 131.4, 129.6, 128.4, 121.1, 55.0, 48.5. HRMS (ESI) m/z calcd
for Ci3H,BrN;OS [M + H]*337.9963 and 339.9942, found 337.9958 and 339.9937.
[a]*p=-66.10 (c 1.00, CHCI;).
NH,

OO
N NSE0

Ph
6]
(6j) (2S,4S)-4-amino-2-phenyl-3,4-dihydro-[1,2]thiazino[3,4-b]quinoline 2-oxide: Off-white
solid, Yield (88%); '"H NMR (400M Hz, DMSO) ¢ 8.46 (s, 1H), 8.05 (d, J = 8.0 Hz, 2H), 7.83-
7.78 (m, 2H), 7.71 (t, J = 8.0 Hz, 3H), 7.58 (t, /= 7.2 Hz, 1H), 7.34 (t, /= 7.6 Hz, 1H), 4.48 (d, J
=9.2 Hz, 1H), 3.91 (dd, J = 12.4,4.0 Hz, 1H), 3.35 (t, J = 12.4 Hz, 1H), 2.39 (bs, 2H). *CNMR
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(100MHz, CDCls): 155.0, 147.6, 137.5, 134.2, 133.45, 134.42, 129.5, 129.4, 128.8, 127.36,
127.32, 124.9, 124.3, 124.0, 55.3, 46.0. HRMS (ESI) m/z caled for Ci7HsN;OS [M + HJ*
310.1014, found 310.1007. [a]25p= 149.63 (c 2.00, CHCl,).

NH,
.
\ _S=0
N pn

6k

(6k) (2S,4R)-4-amino-2-phenyl-3,4-dihydrothieno[3,2-c][1,2]thiazine 2-oxide: Off-white
solid, Yield (90%); '"H NMR (400M Hz, DMSO) ¢ 8.02 (d, J = 6.8 Hz, 2H), 7.79 (t, /= 7.2 Hz,
1H), 7.69 (t, J = 8.0 Hz, 2H), 7.28 (d, J = 5.2 Hz, 1H), 6.70 (d, J = 6.0 Hz, 1H), 4.30 (dd, J =
12.4, 5.2 Hz, 1H), 3.69 (dd, J = 11.6, 5.6 Hz, 1H), 2.97 (t, J = 12.0 Hz, 1H), 2.33 (bs, 2H).
I3CNMR (100MHz, CDCly): 142.8, 136.6, 134.3, 129.5, 129.1, 125.2, 122.7, 117.9, 55.2, 45.4.
HRMS (ESI) m/z calcd for C;,H,N,0S, [M + Na]*287.0289, found 287.0285.

[a]*p=29.17 (¢ 2.20, CHCI3).

NH
\ D2
g
N
N\ | N’/S\{”Ph
(e}

6l
(6l) (5S,7S)-7-amino-1-methyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-c][1,2]thiazine  5-
oxide: Off-white solid, Yield (89%); 'H NMR (400M Hz, DMSO) 6 7.99 (d, J = 8.0 Hz, 2H),
7.77 (t, J = 7.6 Hz, 1H), 7.67 (t, J = 8.0 Hz, 2H), 7.01 (s, 1H), 4.51 (bs, 1H), 3.90 (s, 3H), 3.61
(dd, J = 12.0, 6.0 Hz, 1H), 3.24 (t, J= 12.0 Hz, 1H), 2.07 (bs, 2H). *CNMR (100MHz, CDCl5):
137.0, 134.2, 130.9, 129.5, 128.8, 128.6, 124.3, 56.6, 44.3, 39.1. HRMS (ESI) m/z calcd for
C1oH14N4OS [M + H]263.0967, found 263.0950. [a]*’p = -9.39 (¢ 0.245, CHC]l;).
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JUBILANT BIOSYS, BANGALORE

Sanple Name:
Test Type:

Date Acquired:

Acq. Method Set:
Injection Volume:

JBPHD1-JBL-C-1529-009-RS Acquired By:
HPLC/ WV Sanple Set Name:
CHEMVSIL_TFA_GRA_HFRLC2 Vial:

20.00ul Proc. Chnl. Descr.:

10/20/2015 1:24:18 AMIST

Date Processed:

anachem
CHEMSIL_TFA_GRA

105
254

10/20/2015 8:47:29 AMIST

Analytical Conditions:

Colummn :Column :Chemsil C18(250mm X 4.6mm X 5mic) 0
Mobile phase(A) : 0.01% TFA inw ater 5 HN’S
Mobile phase(B) : ACN
Flow rate : 1.0 mL/min
T/%B: 0/20,10/80, 25/80,27/20,30/20 PN
N 6 Ph
2 50+ i
7 q
C.
P
7 (=]
20, g
(2]
1_50—_
=2
<
1.00
] CONFIDENTIAL
0.50+
|
0.00————— el - - -
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 :

RT Area % Area
1| 9.780| 9715848 | 41.59
2110.227 | 13647604 | 58.41

Minutes

28.00

30.00

49




JUBILANT BIOSYS, BANGALORE
Sanple Name: JBPHD1-JBL-C-1529-009-RS Processing Method:  16_ACNDEA_GRA_INS
Test Type: HPLC/FDA Channel Name: 254.0nm
Sample Set Name:  1A_CHIRAL_HPLC1 Vial: 48
Injection Volume: 10.00 ul Proc. Chnl. Descr.:  PDA 254.0 nm
Date Acquired: 10/13/2015 4.08:37 PMIST Date Frocessed: 10/14/2015 11:22:06 AMIST
Analytical conditions:
Colurmn : CHIRALPAK A ( 250 mm X 4.8mm X 5pm) %
Mobile phase : IPA(100%) 5 HN”S
Flow rate : 0.5 mL/min j<
[ I PN
N 5 Ph
0.3
0.25] D
5| [s0]
j o
0.20] h |r\
] |
4 o
2 0157 |88
] ‘ ‘\ 2 =
0107 )
] | | |‘| l
1 [ 1] |I
0.05] ‘ﬂ|¥||\|,||u
A | \ \ \
] VRV
0-0&_“‘-“1‘_”_____#\“5' _ﬂ_ e S—
0.00 ‘ ‘ 5.00 ‘ ‘10‘00‘ ‘15?00| I20!00I I I25?00I I I30?00I I I13‘»5.IDOI I4[2!.0!3!
Minutes
RT Area % Area
1] 8.377|5672295| 30.07
2| 9.373(5511007( 29.22
3(10.429 (3734211 19.80
4111.562 3946098 | 20.92
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JUBILANT BIOSYS, BANGALORE

Sanple Name:
Test Type:

Acq. Method Set:
Injection Volume:
Date Acquired:

JBPHD1-JBL-C-1529-009-S0

HPLC/ LV
CHEVSIL_TFA_GRA_HPLC2

20.00 ul

10/20/2015 12:53:19 AMIST

Acquired By:
Sarrple Set Name:
Vial:

Proc. Chnl. Descr.
Date Processed:

anachem
CHEMSIL_TFA_GRA

104

254

10/20/2015 8:47:07 AMIST

Analytical Conditions:

Colurm :Colurmn :Chensil C18(250mm X 4.6mm X Smic)
Mobile phase(A) : 0.01% TFA inw ater
Mobile phase(B) : ACN

Flow rate : 1.0 mL/min

T/%B: 0/20,10/80, 25/80,27/20,30/20

5a

Q
HN/SW<
©\/N>S"Ph

]
3.00] EEE
] P
2 50
200+
. ]
2 ]
1.50
1.0
] CONFIDENTIAL
050 | |
1 |
T || |||‘ i
O ~— i — —
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Minutes
RT Area % Area
1] 9.789 23477787 5257
2(10.235( 21181739 | 4743
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JUBILANT BIOSYS, BANGALORE
Sanple Name: JBPHD1-JBL-C-1529-009-S0 Processing Method:  16_ACNDEA_GRA_INS
Test Type: HRLC/FDA Channel Narre: 254.0nm
Sanmple Set Name: |A_CHIRAL_HFLCH1 Vial: 6
Injection Volume: 10.00 ul Proc. Chnl. Descr.:  PDA 254.0 nm
Date Acquired: 10/13/2015 5:51:33 PMIST Date Frocessed: 10/14/2015 11:13:47 AMIST
Analytical conditions:

Colurmn : CHIRALPAK IA ( 250 mm X 4.6mm X 5pm) 5a 9
Mobile phase : IPA(100%) HN/ST<
Flow rate : 0.5 mUmin R

©\/st"Ph

[0)

1.407

1.20-
1.001

0.80-

AU

ow] |
4 ‘ |

4 |
0.407 |I ‘ '

] o]
0.20] | |\ \

] Vo

i I Ned \
00— —————— _517——-\%. R R

e Ly B B By B e L sy e e By By By s s
0.00 200 400 6.00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Minutes

RT Area % Area
1| 827723289466 | 36.62
10.042 | 40303360 | 63.38

[pS]
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Injection Date Man; 12 10k #0015 Seq Line - i
Sample Name JBPHD1-JBL-C-1529-009-05 P1-E-06
Acq Operator RAJESH Inj. No. E 1

Data file:
Injection Time
Acg. Method

Analysis Method
Kinetex C18

(100mm X 4.6 mm X Z2.6pm)

D:\DATA-2015\0CT-2015\ ->
S 58:30 PM
D:\DATA-2015\0CT-2015\121015 54121015 5 2015-10-12 1—>
C:\CHEM32\1\METHODS\KINETEX 1100MIN AZ2BZ MET.M

T Mol.. 3 2 i

0.1% TFA in Water

Mobile phase (A
Mobile phase (B
Flow rate

) : ACN
:0.75ml/min

DAD1 A, Sig=254 4 Ref=off (D\DATA-2015\0CT-2015\121015_5\121015_5 2015-10-12 17-57-4811210150000001
mAU - 8
1 o
Bl o
1000—_
800
600
400
200
] |
0 ~— 7__&# —A A
T T T T | T T T | T T T | T
0 2 4 6 miny
Signal 1:DAD1 A, Sig=254,4 Ref=off
| Peak] RT | Type | Width | Area | Area % |
| # | [min] | | [min] | | I
e | ——————- e | —=mm—mm - |~ |
| 11 3.220|MM | 0.036| 2518.973] 100.000]
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JUBILANT BIOSYS, BANGALORE
Sanple Name: JBPHD1-JBL-C-1529-009-0S Processing Method:  16_ACNDEA_GRA_INS
Test Type: HPLC/FDA Channel Narre: 254.0nm@1
Sample Set Name: |A_CHIRAL_HFLC1 Vial: 4
Injection Volume: 10.00 ul Proc. Chnl. Descr.:  PDA 254.0 nm
Date Acquired: 10/13/2015 4:49:40 PMIST Date Frocessed: 10/14/2015 11:49:21 AMIST
Analytical conditions:

Colurmn : CHRALPAK IA ( 250 mm X 4.6mm X 5um)
Mobile phase : IPA(100%)
Flow rate : 0.5 mL/min

0.50

0.40

o201 |

AU

i |
0.204 ‘

] |\
0.00 |

e Ly B B By B e L sy e e By By By s s
0.00 200 400 6.00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Minutes

RT Area % Area

10.259 [ 15237206 | 100.00
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Injection Date
Sample Name

Acq Operator
Data file:
Injection Time
Acg. Method
Analysis Method
Kinetex C18
Mobile phase
Mobile phase
Flow rate

)

(A
(B)

Mon, . A2. Oct: 2015 Seq Line g 2
JBPHD1-JBL-C-1529-009-0R P1-E-07
RAJESH Inj. No. : 1
D:\DATA-2015\0CT-2015\ =2 Ings. Vole:  : 2 pnl
60:06:22 PM
D:\DATA-2015\0CT-2015\121015 53121015 5 2015-10-12 1>
C:\CHEM3Z\1\METHODS\KINETEX 1100MIN AZ2BZ MET.M

(100mm X 4.6 mm X Z.6pm) 1)
: 0.1% TFA in Water 5¢ HN’é"'K
: ACN .

:0.75ml/min

[:::Ij;:;”Ph

O
DAD1 A, Sig=254 4 Ref=off (D\DATA-2015\0CT-2015\121015_5\121015_5 2015-10-12 17-57-48\1210150000002
mAU 8
1 N
1000 e
800
600
400
200—:
] h
0 R U R, -
T T T | T T T | T T T | T
0 2 4 6 miny
Signal 1:DAD1 A, Sig=254,4 Ref=off
| Peak| RT | Type | Width | Area | Area % |
| # | [min] | | [min] | | |
RS msaseaa iy i s | s e e o |
| 11 3.288|MM | 0.036] 2345.500| 100.000]
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JUBILANT BIOSYS, BANGALORE
Sanple Name: JBPHD1-JBL-C-1529-009-0R Processing Method: 1A_ACNDEA_GRA_INS
Test Type: HPLC/FDA Channel Name: 254.0nm@1
Sarple Set Name:  |A_CHIRAL_HPLCI1 Vial: 5
Injection Volume: 10.00 ul Proc. Chnl. Descr.:  PDA 254.0 nm
Date Acquired: 10/13/2015 5:20:29 PMIST Date Processed: 10/14/2015 11:49:31 AMIST

Analytical conditions:
Colurmn : CHIRALPAK 1A ( 250 mm X 4.6mm X 5um)

O
I
Mobile phase . IPA(100%) 5S¢ HN”S""<
Flow rate : 0.5 ml/min R
N”11"Ph
6
1.20] tig
1,00—- ‘
0 80 |
2 0.60 ‘
\
0.40 |I
4 ||
0.207 | |
] | “\
0.00———— ———
L e R o B L B o B e B o
000 200 400 600 800 10.00 1200 14.00 16.00 18.00 20.00 2200 2400 2600 28.00
Minutes

RT Area % Area

-
oo
(93]
.
=X

22093652 | 100.00
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Overplay report

Compound
Sample Name No

JBPHD1-JBL-C-1529-009-RS 5
JBPHD1-JBL-C-1529-009-S0 5a
JBPHD1-JBL-C-1529-009-0S 5b
JBPHD1-JBL-C-1529-009-0R 5c

2,007

’},SC{

1,6[%:

1.4(%: ‘

1.2(%: ‘

7.00—:
S

O.BD—_

0.60—:

0.40—: iﬂi

] I "a,\ X
0 201 ~— || \*
] e
0.00—— — &

2.00 4.00 6.00 8.00 10.00 12.00

14.00 16.00
Minutes

18.00

20.00

22.00

Sample Name: JBPHD1-JBL-C-1529-009-RS; Date Acquired: 10/13/2015 4:08:37 PMIST;

Volume 10.00

Sample Name: JBPHD1-JBL-C-1529-009-0S; Date Acquired: 10/13/2015 4:49:40 PMIST,;

Volume 10.00

Sample Name: JBPHD1-JBL-C-1529-009-0R; Date Acquired: 10/13/2015 5:20:29 PMIST;

Volume 10.00

Sample Name: JBPHD1-JBL-C-1529-009-S0; Date Acquired: 10/13/2015 5:51:33 PMIST;

Volume 10.00

2400 26.00 28.00 30.00
Vial: 48; Injection: 1; Injection
Vial: 4; Injection: 1; Injection
Vial: 5; Injection: 1; Injection

Vial: 6; Injection: 1; Injection
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(]

Data Eide: D:\DATA-2015\JUL-2015\ =20 IR Vol : nl
Injection Time T:19<350: PM

Acg. Method : D:\DATA-2015\JUL-2015\020715 2\020715 2 2015-07-02 1->
Analysis Method C:\CHEM32\1\METHODS\KINETEX 777MIN A2BZ MET.M

Kinetex C18 (100mm X 4.6 mm X 2.6pum)

Mobile phase (A) : 0.1%TFA 1in water NH;
(B

Mobile phase ) : ACN
Flow rate :0.75ml/min N¢§

DAD1 A, Sig=254 4 Ref=off (D\DATA-2015\JUL-2015\020715_2\020715_2 2015-07-02 11-59-40\0207150000009.

(]
[=0]
©
(3]

0 2 4 6 min

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

| Peak] RT | Type | Width | Area | Area % |
| # | [min] | | [min] | I ‘
|- |- R | = |-
| 11 2.683 MM | 0.036] 1931.627| 100.000]
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JUBILANT BIOSYS, BANGALORE
Sanple Name: JBPHD1-JBL-C-1529-020-RS Acquired By: anachem
Test Type: HPLC/ UV Sarrple Set Name:  |A_HEP ETH HPLC2
Acq. Method Set:  |A_HEP_ETH HALC2 Vial: 40
Injection Volume:  20.00 ul Proc. Chnl. Deser.:  254nm
Date Acquired: 7/2/2015 8:51:06 PMIST Date Processed:  7/3/2015 8:55:00 AMIST
Analytical Conditions:
Colurn : CHRALPAK A (250mm X 4.6nmX 5mic) NH;
Mobile phase(A) : HEFTANEEROHw ith 0.01% DEA (80:40)
Flow : 1rmi/min S
N//H
6 O©
0_5&: %
0.401 ‘ 3
‘ =
. 0,30—: IIII|
. | |
|
0.20- | |
] | | I|
i | \
uary | A
‘ ‘.H I| \
] Y -
(i e S
000 200 400 600 800 1000 1200 1400 1600 4800 2000 2200 2400 2600 2800 3000
Minutes
RT Area | % Area
9.636 [ 9479070 | 50.26 CONFIDENTIAL
2|14.098 [ 9381795 | 49.74
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Data: £ile: :\DATA-2015\JUL-2015\ = s Mol 5 2 nl
Injection Time 2 27220° PM

Acg. Method :\DATA-2015\JUL-2015\020715 2\020715 2 2015-07-02 1->
Analysis Method : C:\CHEM32\1\METHODS\KINETEX 777MIN AZBZ MET.M

Kinetex C18 (100mm X 4.6 mm X 2.6pm)

= = 8

Mobile phase (A) : 0.1%TFA in water HaN

Mobile phase (B) : ACN ';

Flow rate :0.75ml/min [:j:;;i:
6a (2S,4S)

DAD1 A, Sig=254.4 Ref=off (D\DATA-2015\JUL-2015\020715_2\020715_2 2015-07-02 11-59-40\0207 150000010

mAU - 2
i ©

o
1200
1000 |

800

600

400

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

| Peak| RT | Type | Width | Area | Area % |
| # | [min] | | [min] | | |
e R e R e |
| 1] 2.679|MM | 0.038] 3233.079| 100.000]
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JUBILANT BIOSYS, BANGALORE

Sanple Name: JBPHD1-JBL-C-1529-020-S0 Acquired By: anachem
Test Type: HPLC/ UV Sarrple Set Name:  |A_HEP ETH HPLC2
Acq. Method Set:  |A_HEP_ETH HALC2 Vial: 42

Injection Volume:  20.00 ul

Proc. Chnl. Descr.:  254nm
Date Acquired: 7/2/20157:18:18 PMIST

Date Processed: 7/3/2015 8:55:26 AMIST

Analytical Conditions:
Colurn : CHRALPAK A (250mm X 4.6mmX Smic) HoN
Mobile phase(A) : HEFTANEEROHw ith 0.01% DEA (80:40)

Flow : 1mi/min @é;o

N P
6a (25,4S)

0.80+
0.70-
0.60 ‘

0.50H

AU

0.0 |
0.30] |

0.20] '

———— T T T
1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Minutes

30.00

RT Area | % Area CONFIDENTIAL

—_

10.551) 16549046 | 100.00
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Software Overlay Report
1407 I
130]
1207
1 10—2 /|
1.00 |!|;
0.90° ‘|
080 N
3 070] ‘| i
] I
0.607 | ' |
0_50_2 || | 14
4 | |
0.40 ‘ il‘l | [ |
=t | |
0.304 | Vi
0.20] ) |||. "‘-\L ‘,
0.107 .l |
0.00] pee it s s Rr s 0 See R ==
" '200 a0 600 800  0lo0  12'00 14000 16100 1800 20,00
Minutes
— JBPHD1-JBL-C-1529-020-S0; Date Acquired: 7/2/20157:18:18 PMIST; Vial: 42; Inj# 1; Channel =
JBPHD1-JBL-C-1529-020-R0; Date Acquired: 7/2/2015 7:49:11 PMIST; Vial: 43; Inj#: 1; Channel: ™
—— JBPHD1-JBL-C-1529-020-0S; Date Acquired: 7/2/2015 8:20:11 PMIST, Vial: 39; Inj#: 1; Channel: ™
JBPHD1-JBL-C-1529-020-RS ; Date Acquired: 7/2/2015 8:51:06 PMIST; Vial: 40; Inj#: 1; Channel: **
Sample Name Compound No
JBPHD1-JBL-C-1529-020-RS 6
JBPHD1-JBL-C-1529-020-S0 6a
JBPHD1-JBL-C-1529-020-0S 6a
JBPHD1-JBL-C-1529-020-0R 6a
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JUBILANT BIOSYS, BANGALORE

Sample Name: JBL-C-1033-171-02 Processing Method: 1A_ACNDEA_GRA_INS
Test Type: HRLC/FDA Channe! Name: 230.0nm
Sanple Set Name:  |A_ ACNDEA_HPLCH1 Vial: 104
Injection Volume: 10.00 ul Proc. Chnl. Descr.:  PDA 230.0 nm
Date Acquired: 8/1/2011 1:40:41 PMIST Date Processed: ~ 8/1/2011 3:40:48 PMIST
Analytical conditions:
Colurm : CHIRALPAK 1A ( 250 mm X 4.6rmm X 5um)
Mobile phase :100% ETOH
Flow rate :0.5mL/min
1.40+
1.204
1.00 ‘|
0.80 |
> ] ‘
< 0.601 ‘
] |
040] |
: |
0.201 || '\
] [\
0.00 ——
000 200 © 400 6.00 "0 1000 12'00 1400
Minutes
RT Area % Area
1|7.767 | 14540240 | 100.00
CONFIDENTIAL
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6e APT NMR & Expansion
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SAMPLE INFORMATION

Sarple Name:  JBL-C-1033-181-AM-01 QCQUiIredSerﬁb ?2????:11

Sanyple Type: " anple Set Name: &

e T %’m” . Acq. Method Set:  |A_8020_HPLC3_MET
Injection # 1 Processing Method: 1

2487Channel 2

Injection Volume: ~ 10.00 ul Channel Name:
Run Time: 30.0 Minutes Froc. Chnl. Descr.:  224nm
Date Acquired: 11/14/2011 12:26:33 PMIST

Date Processed: 11/15/2011 10:30:50 AMIST

Analytical Conditions:
Colurmn :Chiralpak 1A (250mm X 4.6mm ) HoN

Mobile phase A : Heptane G -
Mobile Phase B : EtOH with 0.1%DEA ° @(\ o
5=
N

Conrposition : 70:30
Flow rate : 1mL/min 6e Ph

0.60
i

0.404 | I

2030— |

0.10 | .‘
|

|
\

| \

\

|
|
B /
e - — g & ——

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes

RT | Area |%Area CONFIDENTIAL

20271858 | 100.00

_x
o
[e=]
=
(8]
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JUBILANT BIOSYS, BANGALORE

Sanple Name:
Test Type:
Sanple Set Name:
Injection Volume:
Date Acquired:

JBPHD1-JBL-C-1529-017-4A

HPLC/PDA
IA_ACNDEA_HPLC1
25.00 ul

10/1/2015 3:00:19 PMIST

Channel Name:

Vial:

Proc. Chnl. Descr.:
Date Processed:

Processing Method: |A_ACNDEA_GRA_INS

249.0nm

16
PDA 249.0 nm

10/1/2015 4:02:16 PMIST

Analytical conditions:

Colunmn : chiralpak IA (250mm X 4.6mm X 5mic)
Mobile phase : nHexane: IPA w ith 0.1%DEA(60:40)

Flow rate :1.0mL/min

0.40
0.30
= J
< 0207
0.10
0.00 )
Ty O B B B ey By By By By R R T By oy B A
0.00 5.00 10.00 15.00 20.00 2500 30.00 35.00 40.00 45.00
Minutes
CONFIDENTIAL

RT Area % Area

-

19.893 [ 37899916 | 100.00

'
50.00
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JUBILANT BIOSYS, BANGALORE

Test Type:
Sarple Set Name:

Injection Volume:
Date Acquired:

Sanple Name: JBPHD1-JBL-C-1529-017-1B

Processing Method: 1A_ACNDEA_GRA_INS

HPLC/PDA Channel Name: 340.0nm
1A_ACNDEA_HPLCH Vial: 7

2500 ul Proc. Chnl. Descr.:  PDA 340.0 nm

9/16/2015 2:26:09 AMIST Date Processed: 9/16/2015 9:57:39 AMIST

Analytical Conditions:
Colurm : CHRALPAK IA ( 250 mm X 4.6nm X 5im) NH,
Mobile phase A : n-Hexane R

Oo,N S
Mobile phase B : 0.1% DEA Ethanol 2 @\/\
;S:O
N -

Conposition: 60:40
Flow rate : 1.0mL/min

69 Ph
0.80 %
0.60+ |
T 0.40+ “ ||
] |
i ‘ |
0.20+ ||
i ‘ |‘
- ‘ Iul‘
0.00 A~ e —
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Minutes
RT Area % Area
1113.970( 31943094 | 100.00
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JUBILANT BIOSYS, BANGALORE
Sample Name; JBPHD1-JBL-C-1529-017-3C Processing Method: |A_ACNDEA_GRA_INS
Test Type: HRLC/PDA Channel Name: 238.0nm
Sanple Set Name: IA_ACNDEA_HPLC1 Vial: 19
Injection Volurme: 25.00 ul Proc. Chnl. Descr.:  PDA 238.0 nm
Date Acquired: 9/29/2015 1:26:26 PMIST Date Processed: 9/29/2015 2:32:20 PMIST

Analytical Conditions:

Colurn :Chiralpak |A (250mm X 4.6mm) NH,
Mobile phase A : n-Hexane B : IPA with 0.1%DEA _O
Composition: 60:40 \
Flow rate : 1.0mL/min N~ N’~S,:O
Single isomer 6h Ph

AU

20.00

— T — — T T T T
25.00 30.00 35.00 40.00 45.00 50.00

Minutes

T
15.00

RT Area % Area

-

19.172 | 80340676 | 100.00
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SAMPLE INFORMATION

Sample Name: JBL-6801-061-AM Acquired By: anachem
; Sanple Set Name: 2111111
Vil 2 Acq. Method Set  1A_100_ETH_HPLC3_MET

Injection #: 1 Processing Method: 1

Injection Volume:  8.00 ul Channel Narre: 2487Channel 2
Run Time: 50.0 Minutes Proc. Chnl. Descr.: 254 nm

Date Acquired: 11/21/2011 1:22:05 PMIST

Date Processed: 11/21/2011 3:01:05 PMIST

Analytical Conditions:

Colurm :Chiralpak A (250mm X 4.6mm) Br  NH,

Mobile phase(B) : 100% BOH e

Flow rate : 0.5 mL/min N‘ A _s=0
. N""pn

0.70
060
00 |

‘ |
0401 |

AU

0.301

0.20- |

0.004 S SR

I I | [N |
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

Minutes CONFIDENTIAL

RT Area % Area

1112.265 [ 17344167 | 100.00
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SAMPLE

INFORMATION

Sanmple Name: JBL-6801-062-AM-03 Acquired By: anachem
Sanmple Set Name: 281111_3
Vial: 8 Acq. Method Set: IC_100_ETOH HPLC3_MET
Iniection #; 1 Processing Method:  Default
Injection Volume: 10.00 ul Channel Name: 2487Channel 2
Run Time: 30.0 Minutes Proc. Chnl. Descr 290nm
Date Acquired: 11/28/2011 7:32:53 PMIST
Date Processed: 1/28/2016 3:31:37 PMIST
Analytical Conditions: NH
Column :Chiralpak IC (250mm X 4.6mm ) : 2
Mobile phase(B) : Ethanol @\/Y\
Flow rate : 0.5 mL/min NT NSO
Ph
6j
0.22]
0.20] i
0.18 |
0164 \
0.14] |
0.1 |
=) . |
< 0.10] |
0.08 ‘I
0.06 ||‘
3 l
0.04+ \
0.02 ‘ \
0.00} Y m'-"""\ﬁ_“'-
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Minutes
RT Area | % Area CONFIDENTIAL
1(9.192| 5532323 100.00
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JUBILANT BIOSYS, BANGALORE

Test Type:
Sample Set Name:
Injection Volume:
Date Acquired:

Sarmple Name; JBL-C-1033-171-02

HPLC/FDA
IA_ACNDEA_HPLC1
10.00 ul

8/1/2011 1:40:41 PMIST

Processing Method: |A_ACNDEA_GRA_INS

Channel Name:
Vial:

Proc. Chnl. Descr.:
Date Processed:

230.0nm

104
PDA 230.0 nm

8/1/2011 3:40:48 PMIST

Analytical conditions:

Column : CHIRALPAK A ( 250 mm X 4.6mm X 5um)
Mobile phase :100% ETOH

Flow rate :0.5mL/min

RT Area

% Area

=y

7.767 | 14540240

100.00

CONFIDENTIAL

; 0 T
8.00
Minutes
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JUBILANT BIOSYS, BANGALORE

Test Type:
Sarple Set Name:
Injection Volume:
Date Acquired:

Analytical Conditions:

Sanple Name: JBPHD1-JBL-C-1529-017-2A
HPLC/PDA

IA_ACNDEA_HPLCT

25.00 ul

9/16/2015 4:07:53 AMIST

Processing Method:
Channel Name:
Vial:

Proc. Chnl. Descr.:
Date Processed:

|A_ACNDEA_GRA_INS
225.0nm

8

PDA 225.0 nm

9/16/2015 9:59:32 AMIST

Colurm : CHRALPAK IA ( 250 mm X 4.6nm X 5im)
Mobile phase A : n-Hexane

Mobile phase B : 0.1% DEA Ehanol

Conposition: 60:40
Flow rate : 1.0mL/min

14 644

.

e ———

0.00 5.00

10.00

RT Area

% Area

—_

14.644 | 100373942

100.00

15.00

20.00
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