Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers.
This journal is © the Partner Organisations 2018

Supporting Information

Substrate Selective Synthesis of Indole, Tetrahydroquinoline and
Quinoline Derivatives via Intramolecular Addition of Hydrazones
and Imines

Rahul K. Maurya,® Om P. S. Patel,? Devireddy Anand,? Prem P. Yadav™ 2

aMedicinal and Process Chemistry Division, CSIR-Central Drug Research Institute, BS-10/1, Sector
10, Jankipuram Extension, Sitapur Road, Lucknow, 226031, India.

E-mail: pp vadav@cdri.res.in, ppy cdri@yahoo.co.in

Table of contents.

1. General INformation......cceeveieieieieieieiiieiiiiiiiiiiiintireeenenae, S2

2. Experimental ProCedUIES..ccivuireieiitietierneenrsecescssnsenscssnsonsnses S3-S7

3. Characterization Data for COmMpPOUNGS...ccceeieeieiiereeeeecsensenceenns S7-S26

L (=T =T ot cE e S27

5. Copies of 1H, 3C NMR, HRMS SPeCtra...c.ccueeeeeeeeeeeenrneneenenennnn. $28-S117
6. LC-ESIMS of Crude Reaction of Compound 3aC ....cceeviinienenennnns S117-S118
7. ESI-MS of crude reaction mixtures of 3aa and 6aa.........ccceeeeuenenn S118-S119

S1


mailto:pp_yadav@cdri.res.in
mailto:ppy_cdri@yahoo.co.in

1. General Information

Melting points were determined by a capillary melting point apparatus and are uncorrected.
All the compounds were fully characterized by H, 3C, IR and further confirmed through
ESI-MS and ESI-HRMS analysis. *H NMR spectra were recorded on 400 and 500 MHz in
CDCl; and DMSO-ds and *3C NMR spectra recorded on 100 and 125 MHz in CDCls and
DMSO-ds. Multiplicities are reported as follows: singlet (s), doublet (d), broad singlet (br s),
doublet of doublets (dd), triplet (t), doublet of triplet (dt), triplet of doublet (td) multiplet (m)
and quintet (quint). Chemical shift (6) and coupling constants (J) are reported in parts per
million (ppm) relative to the residual signal of TMS in deuterated solvents and hertz,
respectively. IR spectra were recorded using an FT-IR spectrophotometer and values are
reported in cm?®. HRMS were recorded using a Q-TOF mass spectrometer. Column
chromatography was performed over silica gel (60-120, 100-200 and 230-400 mesh) by using
EtOAc-n-hexane as eluent. All chemicals and reagents were purchased from commercial

vendors and used without further purification.
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2. Experimental Procedures

General Experimental Procedure for the Preparation of Starting Materials 1.

The starting materials hydrazones of 2-aminobenzophenones 1a, 1b, 1d, 1f and 1e’ (known
compounds)! and 1c, le, 1b’-1d’ (unknown) were prepared by using known literature
procedure.'® ¥ Most of the substrates were prepared by the experimental procedure mentioned

below.

Experimental procedure for the synthesis of 2-aminobenzophenone phenylhydrazone

substrates (1a-1c, le").

_NH, o
HN MeOH (30% acetic acid, 20 mL) H
\O 4 \N/N
R, O RT, 24 h R, O \©
NH> R NH, Rs

3

(1a-1c, 1e)
To a well-stirred solution of phenylhydrazine (2.0 mL; 1 equiv) in MeOH (30% acetic acid,
20 mL) was added 2-aminobenzophenones (1.0 equiv) at room temperature. The resulting
mixture was allowed to stir for 24 h at room temperature. After completion of the reaction
(monitored by TLC), MeOH was evaporated under reduced pressure and the residue was
treated with saturated aq. NaHCOs3 solution (20 mL) and extracted with DCM (50 mL x 3).
The organic layer was washed with brine (20 mL) and dried over anhydrous Na>SOa.
Evaporation of the solvent under reduced pressure gave a crude product which was purified
by column chromatography on silica gel (60-120 mesh) eluting with EtOAc-n-Hexane (3:97)
to afford the solid products 1. The Trans-geometry of 1a was confirmed with the help of 2D-

NOESY experiment.
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Experimental procedure for the synthesis of 2, 3-diaryl indole (3).

€
BF3.OEt, (20 mol%)
Sy N + H

e o, Ty O
NH, Rs  120°C,24h N Rs
1 3

(E)-2-(phenyl(2-phenylhydrazono)methyl)aniline 1 (300 mg, 1 equiv) was added to a well-
stirred solution of benzaldehyde 2a (1.1 equiv), BFs.OEt (0.2 equiv) and DMSO (10 mL) in
100 mL round bottom flask. The reaction mixture was allowed to stir for 24 h at 120 °C. The
completion of the reaction was monitored by TLC. The reaction mixture was allowed to cool
at room temperature and quenched with saturated aq. NaHCOs3 (10 mL) solution and extracted
with EtOAc (50 x 3 mL). The organic layer was washed with brine (10 mL) and dried over
anhydrous Na>SOs. Evaporation of the solvent under reduced pressure gave a crude product
which was purified by silica gel (100-200 mesh) column chromatography by using EtOAc-n-
hexane (2:98) as an eluent to afford the respective products (3).

Experimental procedure for the synthesis of 2-aryl-4-(2-phenylhydrazono)-1, 2, 3, 4-

tetrahydroquinoline (4).

Ph
.NH

N-ph + Ow_H  BF30Et, (20 mol%)

’ o

R DMSO
RT, 48 h

Py
Z E
=z 2
T
Py
~TZ ;z
|

1d 2

(E)-2-(1-(2-phenylhydrazono)ethylaniline 1 (300 mg, lequiv) was added to a well-stirred
solution of benzaldehyde 2 (1.1 equiv), BF3.OEt, (0.2 equiv) and DMSO (10 mL) in 100 mL
round bottom flask. The reaction mixture was allowed to stir for 48 h at room temperature.
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The completion of the reaction was monitored by TLC. The reaction mixture was quenched
with 10 mL of saturated ag. NaHCO3 solution and extracted with EtOAc (50 x 3 mL). The
organic layer was washed with brine (10 mL) and dried over anhydrous Na>SOs. Evaporation
of the solvent under reduced pressure gave a crude product which was purified by silica gel
(100-200 mesh) column chromatography by using EtOAc-n-Hexane (2: 98) as an eluent to
afford respective products (4). The Trans-geometry of 4de was confirmed with the help of
2D-NOESY experiment.

Experimental procedure for the synthesis of substituted quinoline (6).

R‘I H O R4

Ry + ' V> R, |
NH, ‘\‘U," DMSO, N/ _",
1 5 RT, 48h 6

Corresponding (E)-2-(aryl/methyl(2-phenylhydrazono)methyl)aniline 1 (300 mg, 1 equiv)
was added to a well-stirred solution of ketone 5 (1.1 equiv), BFs.OEt, (0.2 equiv) and DMSO
(10 mL) in 100 mL round bottom flask. The reaction mixture was allowed to stir for 48 h at
room temperature. The completion of the reaction was monitored by TLC. The reaction
mixture was quenched with 10 mL of saturated ag. NaHCO3 solution and extracted with
EtOAc (50 x 3 mL). The organic layer was washed with brine (10 mL) and dried over
anhydrous Na>SOa. Evaporation of the solvent under reduced pressure gave a crude product
which was purified by silica gel (100-200 mesh) column chromatography by using EtOAc-n-

Hexane (1: 99) as an eluent to afford respective products (6).

S5



Experimental procedure for three component synthesis of 3aa in one pot via successive
addition:

O CHO NHNH
BF3.0Et; (20 mol /)
+ + - \
(¢] N
O L \©

120 °C, 24h

3aa

Chemical Forryula: CagH17N3 Chemical Formula: CaH1gN2  Chemical Formula: CogHaiNa C&iﬂlsi‘ ZF%.mu\[a:dC[zd-ilst
[M+H]" = 288 [M+H]" = 359 [M+H]* = 376 [l "= ; not detecte

\/ Observed by Co-TLC
with product 3aa

Observed by ESI-MS of crude reaction mixture

2-aminobenzophenone (300 mg, 1 equiv) and phenylhydrazine (1 equiv) was stirred in DMSO
(10 mL) at 120 °C for 5 h in 100 mL round bottom flask followed by addition of aldehyde (1.1
equiv) and BF3.OEt> (0.2 equiv) and subsequent stirring of reaction mixture at 120 °C for
another 19 h. The progress of the reaction was monitored by TLC. The reaction mixture was
allowed to cool at room temperature and quenched with saturated agq. NaHCO3z (10 mL)
solution and extracted with EtOAc (50 x 3 mL). The organic layer was washed with brine (10
mL) and dried over anhydrous Na.SOs. Evaporation of the solvent under reduced pressure
gave a crude mixture of products which was further analyzed by ESI-MS data.

Experimental procedure for the synthesis of 1, 5-diazocine side product (7):
® v

al BF3.0Et, (20 mol%) “ -

o Eer M

, O

To a well stirred solution of 2-amino-5-chlorobenzophenone (300 mg, 1 equiv) in DMSO (10
mL) was added BF3.OEt> (0.2 equiv) in 100 mL round bottom flask. The reaction mixture was
allowed to stir for 24 h at 120 °C. The completion of the reaction was monitored by TLC. The

reaction mixture was allowed to cool at room temperature and quenched with saturated aq.
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NaHCO3 (10 mL) solution and extracted with EtOAc (50 x 3 mL). The organic layer was
washed with brine (10 mL) and dried over anhydrous Na>SOs. Evaporation of the solvent
under reduced pressure gave a crude product which was purified by silica gel (100-200 mesh)
column chromatography by using EtOAc-n-hexane (1:99) as an eluent to afford the respective

products (7) in 40% yield.

3. Characterization data for compounds

2-(Phenyl(2-phenylhydrazono)methyl)aniline (1a): White solid (816 mg, 56%), mp 160-163
°C; 'H NMR (400 MHz, DMSO-ds): 6 8.29 (s, 1H), 7.61(t, 2H, J = 6.9 Hz), 7.56-7.52 (m,
1H), 7.30-7.28 (m, 2H), 7.21 (t, 2H, J = 8.3 Hz), 7.05 (d, 2H, J = 7.72 Hz), 7.00-6.96 (m, 1H),
6.91 (s, 2H), 6.80-6.75 (m, 2H), 6.46 (dd, 1H, J = 7.9, 1.3 Hz), 6.39-6.35 (m, 1H) ppm. 3C
NMR (100 MHz, DMSO-ds): 6 148.9 (C), 147.4 (C), 145.5 (C), 134.1 (C), 130.4 (CH), 129.9
(2XCH), 129.5 (2xCH), 129.38 (CH), 129.31 (2xCH), 128.7 (CH), 119.6 (CH), 119.2 (C),
116.2 (CH), 115.1 (CH), 112.9 (2xCH). FT-IR (KBr, vmax/cm™) 3465, 3332, 1602, 1501,
1448, 1252, 1119, 1068, 750; HRMS (ESI): calcd for CioH1sNs [M+H]* 288.1501, found:
288.1493.

(E)-4-Chloro-2-(phenyl(2-phenylhydrazono)methyl)aniline (1b): White solid (241 mg,
58%), mp 151-153 °C; 'H NMR (400 MHz, DMSO-de): 6 8.52 (s, 1H), 7.61-7.51(m, 3H),
7.28-7.21 (m, 4H), 7.08-7.05 (m, 2H), 6.99-6.95 (m, 1H), 6.82 (br s, 2H) 6.77 (dd, 1H, J =
8.1, 0.9 Hz), 6.43 (dd, 1H, J = 8.0, 1.5 Hz), 6.37-6.33 (m, 1H). 3C NMR (100 MHz, CDCls):
5 146.7 (C), 145.7 (C), 144.8 (C), 132.9 (C), 129.6 (2xCH), 129.2 (CH), 129.0 (2xCH), 128.8

(2xCH), 128.5 (CH), 127.6 (CH), 120.0 (C), 119.4 (CH), 117.7 (C), 117.2 (CH), 112.5
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(2xCH).FT-IR (KBr, vmax/cm™) 3468, 3331, 1602, 1501, 1251, 1176, 750; HRMS (ESI):

calcd for C19H17CIN3 [M+H]* 322.1111, found: 322.1103.

(E)-4-Chloro-2-((2-fluorophenyl)(2-phenylhydrazono)methyl)aniline  (1c): Yellow solid
(159 mg, 39%), mp 155-157 °C; 'H NMR (400 MHz, CDCls): § 7.63-7.57(m, 1H), 7.41 (dt,
1H, J = 7.5, 1.0), 7.37-7.26 (m, 4H), 7.21 (br s, 1H), 6.82 (br s, 2H) 7.04 (dd, 1H, J = 8.6, 2.4
Hz), 6.96-6.88 (m, 3H), 6.72 (d, 1H, J = 8.6 Hz), 6.64 (dd, 1H, J = 2.3, 0.5 Hz), 6.11 (br s,
1H). 3C NMR (100 MHz, DMSO-ds): 6 159.2 (d, J = 244 Hz, C), 144.5 (C), 144.8 (C), 140.6
(C), 131.9 (d, J = 8.0 Hz, CH), 131.1 (d, J = 4.0 Hz, CH), 129.0 (2xCH), 127.7 (CH), 127.5
(CH), 125.7 (d, J = 3.0 Hz, CH), 120.2 (d, J = 18 Hz, C), 119.6 (CH), 119.4 (CH), 118.1 (C),
117.3 (CH), 116.7 (d, J = 21 Hz, C), 112.6 (2xCH). FT-IR (KBr, vmax/cm™) 3471, 3334,
3056, 1603, 1501, 1403, 1252, 1222, 1176, 1096, 756; HRMS (ESI): calcd for C19H16CIFN3
[M+H]* 340.1017, found: 340.10086.

(E)-2-(1-(2-Phenylhydrazono)ethyl)aniline (1d): Yellow solid (375 mg, 75%), mp 102-103
°C; 'H NMR (400 MHz, DMSO-dg): 6 9.09 (s, 1H), 7.34(d, 1H, J = 7.9 Hz), 7.22 (t, 2H, J =
7.4 Hz), 7.08 (d, 2H, J = 8.4 Hz), 6.99 (t, 1H, J = 8.0 Hz), 6.76 (t, 1H, J = 7.2 Hz) 6.71 (d, 1H,
J = 8.0 Hz), 6.63 (br s, 2H), 6.56 (t, 1H, J = 7.9 Hz), 2.29 (s, 3H). 3C NMR (100 MHz,
CDCl3): 5 146.7 (C), 146.0 (C), 145.7 (C), 129.0 (2xCH), 128.1 (CH), 128.0 (CH), 119.8 (C),
118.7 (CH), 115.7 (CH), 115.1 (CH), 112.3 (2xCH), 14.4. FT-IR (KBr, vmax/cm™) 3453,
1603, 1496, 1252, 1216, 1159, 751; HRMS (ESI): calcd for Ci4H1sN3 [M+H]" 226.1344,

found: 226.1336.

2, 3-Diphenyl-1H-indole (3aa):? White solid (227 mg, 81%), mp 113-114 (lit.>® 108-110 °C);

IH NMR (400 MHz, CDCls): § = 8.24 (br s, 1H), 7.69 (d, 1H, J = 8.0 Hz), 7.47-7.42 (m, 5H),

S8



7.40-7.24 (m, 7TH), 7.18-7.14 (m, 1H). 3C NMR (100 MHz, CDCl3): 6 = 136.0 (C), 135.2
(C), 134.2 (C), 132.8 (C), 130.3 (2xCH), 128.9 (C), 128.8 (2xCH), 128.6 (2xCH), 128.3
(2xCH), 127.8 (CH), 126.3 (CH), 122.8 (CH), 120.5 (CH), 119.8 (CH), 115.2 (C), 111.0
(CH). FT-IR (KBr, vma/cm'?) 3398, 3019, 2399, 1645, 1403, 1156, 1069, 928, 669; HRMS

(ESI): calcd for CooH1sN [M+H]* 270.1283, found: 270.1273.

2-(4-Fluorophenyl)-3-phenyl-1H-indole (3ab):* White solid (230 mg, 77%), mp 176-180
(Iit.1® 174-176 °C); 'H NMR (400 MHz, CDCl3): 6 8.19 (br s, 1H), 7.68 (d, 1H, J = 8.0 Hz),
7.44-7.36 (m, 7H), 7.31-7.24 (m, 2H), 7.18-7.14 (m, 1H), 7.06-7.00 (m, 2H).23C NMR (100
MHz, CDCls): § 162.4 (d, J = 246 Hz, C), 136.0 (C), 134.9 (C), 133.3 (C), 130.2 (2xCH),
130.0 (d, J = 8 Hz, CH), 129.0 (d, J = 2.8 Hz, C), 128.8 (C), 128.7 (2xCH), 126.4 (CH), 122.9
(CH), 120.6 (CH), 119.8 (CH), 115.9 (d, J = 22 Hz, CH), 115.2 (C), 111.0 (CH). FT-IR (KBr,
vmax/cm™) 3745, 3392, 3019, 2924, 1645, 1512, 1403, 1158, 1047, 928, 839, 669; HRMS
(ESI): calcd for CooH1sFN [M+H]"288.1189, found: 288.1191.
2-(4-Chlorophenyl)-3-phenyl-1H-indole (3ac):* White solid (253 mg, 80%), mp 197-200 °C;
IH NMR (400 MHz, CDCls): §8.20 (br s, 1H), 7.67 (d, 1H, J = 8.0 Hz), 7.44-7.24 (m, 11H),
7.18-7.14 (m, 1H).2.C NMR (100 MHz, CDCls): § = 136.1 (C), 134.8 (C), 133.7 (C), 132.9
(C), 131.3 (C), 130.2 (2xCH), 129.4 (2xCH), 129.0 (2xCH), 128.7 (CH), 126.6 (CH), 123.1
(CH), 120.7 (CH), 119.9 (CH), 115.7 (C), 111.0 (CH). FT-IR (KBr, vmadcm™) 3399, 3019,
1644, 1215, 1155, 1069, 928, 669; HRMS (ESI): calcd for CHisCIN [M+H]* 304.0893,
found: 304.0888.

2-(4-Bromophenyl)-3-phenyl-1H-indole (3ae):® White solid (272 mg, 75%), mp 140-143 °C;
IH NMR (400 MHz, CDCls): ¢ 8.19 (br s, 1H), 7.67 (d, 1H, J = 8.0 Hz), 7. 46-7.37 (m, 7H),

7.33-7.24 (m, 4H), 7.18-7.14 (m, 1H). 3C NMR (100 MHz, CDCls) 6 = 136.1 (C), 134.8 (C),
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132.9 (C), 132.0 (2xCH), 131.7 (C), 130.2 (2xCH), 129.7 (2xCH), 128.88 (C), 128.80
(2XxCH), 126.6 (CH), 123.2 (CH), 121.9 (C), 120.7 (CH), 119.9 (CH), 115.8 (C), 111.0
(CH).FT-IR (KBr, vmadcm™) 3398, 3019, 1645, 1402, 1216, 1155, 1068, 669; HRMS (ESI):
calcd for CooH1sBrN [M+H]" 348.0388, found: 348.0375.
2-(3-Bromophenyl)-3-phenyl-1H-indole (3af):42 White solid (254 mg, 70%), mp 124-126 °C;
IH NMR (400 MHz, CDCls): & 8.24 (br s, 1H), 7.67 (d, 1H, J = 6.4 Hz), 7.61 (t, 1H, J = 1.4
Hz), 7.44-7.38 (m, 6H), 7.33-7.25 (m, 3H), 7.18-7.13 (m, 2H). 13C NMR (100 MHz, CDCls):
§ 136.1 (C), 134.9 (C), 134.6 (C), 132.4 (C), 130.7 (CH), 130.6 (CH), 130.28 (CH), 130.24
(2XCH), 128.7 (2xCH), 127.1 (CH), 126.7 (CH), 123.3 (CH), 122.8 (C), 120.7 (CH), 120.0
(CH), 116.1 (C), 111.1 (CH). FT-IR (KBr, vmacm’) 3399, 3019, 2400, 1644, 1402, 1215,
1155, 1069, 928, 669; HRMS (ESI): calcd for CxHisBrN [M+H]" 348.0388, found:
348.0380.

2-(2, 4-Dichlorophenyl)-3-phenyl-1H-indole (3ag): White solid (254 mg, 72%), mp 128-130
°C; 'H NMR (400 MHz, CDCls): & 8.35 (br s, 1H), 7.80 (d, 1H, J = 8.0 Hz), 7.50 (d, 1H, J =
1.8 Hz), 7.45 (d, 1H, J = 8.1), 7.35-7.25 (m, 6H), 7.23-7.13 (m, 3H). 3C NMR (100 MHz,
CDCl3): 5 136.0 (C), 134.9 (C), 134.6 (C), 134.4 (C), 134.1 (CH), 130.4 (C), 130.3 (C), 130.2
(CH), 129.7 (2xCH), 128.6 (2xCH), 127.3 (CH), 126.4 (CH), 123.3 (CH), 120.6 (CH), 120.0
(CH), 117.6 (C), 111.1 (CH). FT-IR (KBr, vmadcm™) 3393, 3019, 1644, 1216, 1155, 1069,
1023, 928, 771, 669; HRMS (ESI): calcd for CaoH14CIoN [M+H]* 338.0503, found: 338.0512.
2-(2, 3-Dichlorophenyl)-3-phenyl-1H-indole (3ah): White solid (250 mg, 71%), mp 137-139
°C; 'H NMR (400 MHz, CDCls): 5 8.36 (br s, 1H), 7.81 (d, 1H, J = 7.9 Hz), 7.46 (d, 2H, J =
8.6 Hz), 7.34-7.28 (m, 5H), 7.26-7.16 (m, 3H), 7.10 (t, 1H, J = 7.8 Hz). 3C NMR (100 MHz,
CDCl3):  135.9 (C), 134.6 (C), 134.2 (C), 133.9 (C), 132.4 (C), 131.7 (CH), 131.0 (C), 130.5
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(CH), 129.7 (2xCH), 128.6 (2xCH), 127.4 (CH), 127.2 (C), 126.3 (CH), 123.3 (CH), 120.6
(CH), 120.1 (CH), 117.4 (C), 111.2 (CH).FT-IR (KBr, vmax/cm™) 3461, 3019, 2343, 1602,
1522, 1475, 1021, 848, 669; HRMS (ESI): calcd for CooH14CIoN [M+H]* 338.0503, found:
338.0506.

2-(2, 6-Dichlorophenyl)-3-phenyl-1H-indole (3ai): White solid (240 mg, 68%), mp 194-197
°C; 'H NMR (400 MHz, CDCls): 6 8.11 (br s, 1H), 7.85 (dd, 1H, J = 7.9, 0.8 Hz), 7.47-7.45
(m, 1H), 7.38-7.36 (m, 4H), 7.32-7.27 (m, 4H), 7.25-7.19 (m, 2H). 3C NMR (100 MHz,
CDCl3): 6 = 137.2 (2xC), 136.2 (C), 134.8 (C), 131.6 (C), 130.7 (CH), 128.8 (2xCH), 128.6
(C), 128.4 (2xCH), 128.2 (2xCH), 127.1 (C), 126.2(CH), 123.0 (CH), 120.4 (CH), 120.1
(CH), 118.1 (C), 111.3 (CH). FT-IR (KBr, vma/cm™) 3390, 1643, 1402, 1068, 831, 769;
HRMS (ESI): calcd for C20H14CI2N [M+H]" 338.0503, found: 338.0495.
2-(2-Chloro-6-fluorophenyl)-3-phenyl-1H-indole (3aj): White solid (218 mg, 65%), mp 137-
139 °C; 'H NMR (400 MHz, CDCl3): 6 8.21 (br s, 1H), 7.84 (d, 1H, J = 8.0 Hz), 7.46 (d, 1H,
J=8.1 Hz), 7.38-7.18 (m, 9H), 7.04-7.00 (m, 1H). 3C NMR (100 MHz, CDCls): § 161.5 (d, J
= 250 Hz, C), 136.3 (C), 134.9 (C), 130.9 (d, J = 10 Hz, C), 128.9 (2xCH), 128.5 (2xCH),
127.1 (C), 126.3 (CH), 125.6 (d, J = 3 Hz, CH), 124.6 (C), 123.1 (CH), 121.0 (d, J = 19 Hz,
C), 120.4 (CH), 120.0 (CH), 118.9 (C), 114.5 (d, J = 23 Hz, CH), 111.2 (CH). FT-IR (KBr,
vmad/cm™) 3399, 3021, 1611, 1216, 1068, 767, 670; HRMS (ESI): calcd for CaoH14CIFN
[M+H]* 322.0799, found: 322.0794.

4-(3-Phenyl-1H-indol-2-yl)benzonitrile (3ak):®> Yellow solid (252 mg, 82%), mp 176-179
(1it.% 168-170 °C); 'H NMR (400 MHz, CDCls): §8.30 (br s, 1H), 7.61 (d, 1H, J= 8.1), 7.55-
7.53 (m, 2H), 7.48-7.45 (m, 2H), 7.42 (d, 1H, J= 8.2), 7.38-7.35 (m, 4H), 7.33-7.29 (m, 1H),
7.28-7.22 (m, 1H), 7.15-7.11 (m, 1H). 3C NMR (100 MHz, CDCls): §137.3 (C), 136.5 (C),
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134.3 (C), 132.5 (2xCH), 131.7 (C), 130.2 (2xCH), 129.0 (2xCH), 128.9 (C), 128.3 (2xCH),
127.1 (CH), 123.9 (CH), 121.0 (CH), 120.3 (CH), 118.8 (C), 117.7 (C), 111.2 (CH), 110.8
(C). FT-IR (KBr, vmax/cm™) 3745, 3390, 3019, 2227, 1607, 1511, 1329, 1216, 1155, 1070,
928, 842, 669; HRMS (ESI): calcd for C21HisN2 [M+H]* 295.1235, found: 295.1233
2-(4-Nitrophenyl)-3-phenyl-1H-indole(3al):® Red solid (239 mg, 73%), mp 168-171 °C (lit.
173-175 °C); *H NMR (400 MHz, CDCls): 6 8.36 (br s, 1H), 8.17-8.14 (m, 2H), 7.65 (d, 1H,
J=7.9), 7.57-7.54 (m, 2H), 7.48-7.34 (m, 6H), 7.33-7.29 (m, 1H), 7.20-7.16 (m, 1H). 1°C
NMR (100 MHz, CDCls): ¢ 146.7 (C), 139.2 (C), 136.7 (C), 134.2 (C), 131.4 (C), 130.2
(2XCH), 129.0 (2xCH), 128.9 (C), 128.3 (2xCH), 127.2 (CH), 124.24 (CH), 124.21 (CH),
121.1 (CH), 120.4 (CH), 118.4 (C), 111.3 (CH). FT-IR (KB, vmad/cm™) 3390, 1645, 1402,
1068, 770; HRMS (ESI): calcd for C2oH15N202 [M+H]* 315.1134, found: 315.1134.
3-Phenyl-2-(p-tolyl)-1H-indole (3am):%® 7 Yellow oil (236 mg, 59%); *H NMR (400 MHz,
CDCls): 6 8.18 (br s, 1H), 7.71 (d, 1H, J= 7.9), 7.49-7.14 (m, 12H), 2.38 (s, 3H). 1*C NMR
(100 MHz, CDCls): 6 = 137.7 (C), 135.9 (C), 135.3 (C), 134.3 (C), 130.3 (2xCH), 129.9 (C),
129.5 (2xCH), 128.9 (C), 128.6 (2xCH), 128.1 (2xCH), 126.2 (CH), 122.6 (CH), 120.5 (CH),
119.7 (CH), 114.7 (C), 110.9 (CH), 21.3. FT-IR (neat, vma’cm’?) 3400, 3019, 1642, 1402,
1216, 1069, 669; HRMS (ESI): calcd for C21HisN [M+H]* 284.1439, found: 284.1428.
Ethyl-2-(4-(3-phenyl-1H-indol-2-yl)phenoxy)acetate (3an): White solid (217 mg, 56%), mp
141-144 °C; 'H NMR (400 MHz, CDCl): ¢ 8.21 (br s, 1H), 7.67 (d, 1H, J = 7.6 Hz), 7.43-
7.12 (m, 10H), 6.86 (d, 2H, J = 8.2 Hz), 4.62 (s, 2H), 4.27 (q, 2H, J = 6.7 Hz), 1.30 (t, 3H, J =
6.9 Hz). 3C NMR (100 MHz, CDCls): ¢ 168.9 (C), 157.5 (C), 135.9 (C), 135.2 (C), 133.9
(C), 130.2 (2xCH), 129.6 (2xCH), 128.9 (C), 128.6 (2xCH), 126.4 (C), 126.2 (CH), 122.6
(CH), 120.5 (CH), 119.6 (CH), 115.0 (2xCH), 114.5 (C), 110.9 (CH), 65.5 (CH>), 61.6 (CHs),
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14.3. FT-IR (KBr, vmax/cm™) 3390, 3019, 1642, 1402, 1216, 1069, 668; HRMS (ESI): calcd
for C24H22NO3z [M+H]* 372.1600, found: 372.1595.

3-Phenyl-2-(3, 4, 5-trimethoxyphenyl)-1H-indole (3aq):5* White solid (232 mg, 62%), mp
235-238 °C; 'H NMR (400 MHz, CDCls): & 8.34 (br s, 1H), 7.65 (d, 1H, J = 7.9 Hz), 7.48-
7.37 (m, 5H), 7.32-7.24 (m, 2H), 7.18-7.14 (m, 1H), 6.64 (s, 2H), 3.88 (s, 3H), 3.67 (s, 6H).
13C NMR (100 MHz, CDCls): 6 153.4 (2xC), 137.8 (C), 135.9 (C), 135.3 (C), 134.0 (C),
130.5 (2xCH), 129.0 (C), 128.6 (2xCH), 128.1 (C), 126.4 (CH), 122.8 (CH), 120.6 (CH),
119.7 (CH), 115.2 (C), 110.9 (CH), 105.4 (2xCH), 61.0, 56.0. FT-IR (KBr, vmax/cm™) 3684,
3019, 1602, 1407, 1128, 1032, 928, 669; HRMS (ESI): calcd for C23H22NO3 [M+H]*
360.1600, found: 360.1586.

2-(Furan-2-yl)-3-phenyl-1H-indole(3ar):® Yellow Oil (108 mg, 40%); *H NMR (400 MHz,
CDCls): & 8.64 (br s, 1H), 7.60-7.57 (m, 3H), 7.50 (t, 2H, J = 7.4 Hz), 7.44-7.38 (m, 3H),
7.27-7.23 (m, 1H), 7.14 (t, 1H, J = 7.4 Hz), 6.39-6.37 (m, 2H). 3C NMR (100 MHz, CDCl3):
§ = 147.2 (C), 141.4 (CH), 135.6 (C), 134.7 (C), 130.3 (2xCH), 128.9 (C), 128.7 (2xCH),
127.0 (CH), 125.3 (C), 123.0 (CH), 120.5 (CH), 119.6 (CH), 114.6 (C), 111.9 (CH), 110.9
(CH), 106.9 (CH). FT-IR (neat, vmadcm™) 3391, 3019, 1644, 1403, 1215, 1069, 928, 669;
HRMS (ESI): calcd for C1sH1aNO [M+H]* 260.1075, found: 260.1068.
3-Phenyl-2-(thiophen-2-yl)-1H-indole (3as):* 8 White solid (195 mg, 68%), mp 120-123 °C;
IH NMR (400 MHz, CDCl3): & 8.23 (br s, 1H), 7.59 (d, 1H, J = 8.0 Hz), 7.55-7.53 (m, 2H),
7.48-7.37 (m, 4H), 7.29-7.26 (m, 2H), 7.18-7.14 (m, 1H), 7.12 (d, 1H, J = 3.5 Hz), 7.03-7.01
(m, 1H). 3C NMR (100 MHz, CDCls): 6 135.8 (C), 134.68 (C), 134.61 (C), 130.6 (2xCH),
129.1 (C), 128.6 (2xCH), 128.4 (C), 127.6 (CH), 126.9 (CH), 125.49 (CH), 125.43 (CH),
123.1 (CH), 120.6 (CH), 119.8 (CH), 115.9 (C), 110.8 (CH). FT-IR (KBr, vmax/cm™) 3399,
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3019, 1652, 1402, 1215, 1068, 668; HRMS (ESI): calcd for CisHwNS [M+H]* 276.0847,
found: 276.0838.

3-Phenyl-1H, 1'H-2, 3'-biindole (3at):*>° Yellow solid (206 mg, 64%), mp 212-214°C (lit.1°
220-221°C); 'H NMR (400 MHz, CDCls): 6 9.80 (br s, 1H), 9.52 (br s, 1H), 7.66 (d, 1H, J =
7.3 Hz), 7.47-6.96 (m, 13H). 13C NMR (100 MHz, CDCls):0 136.2 (C), 136.0 (C), 130.2 (C),
129.6 (2xCH), 128.1 (3xCH), 125.9 (C), 125.3 (CH), 124.5 (CH), 121.8 (CH), 121.3 (C),
120.1 (CH), 119.7 (CH), 119.6 (CH), 118.5 (CH), 113.2 (C), 111.4 (CH), 110.9 (CH), 108.2
(C). FT-IR (KBr, vmadcm®) 3464, 3019, 1602, 1406, 1334, 1156, 1053, 928, 669; HRMS
(ESI): calcd for Co2H17N2 [M+H]* 309.1392, found: 309.1384.

1-Benzyl-2, 3-diphenyl-1H-indole (3ea):!* White solid (154 mg, 54%), mp 155-158 °C; 'H
NMR (400 MHz, CDCls): 6 7.85-7.83 (m, 1H), 7.36-7.17 (m, 16H), 7.03 (d, 2H, J = 6.8 Hz),
5.31 (s, 2H). 3C NMR (100 MHz, CDCls): 6 138.2 (C), 138.0 (C), 137.1 (C), 135.2 (C),
131.9 (C), 131.2 (2xCH), 130.0 (2xCH), 128.8 (2xCH), 128.5 (2xCH), 128.3 (3xCH), 127.5
(C), 127.3 (CH), 126.2 (2xCH), 125.7 (CH), 122.5 (CH), 120.5 (CH), 119.8 (CH), 115.8 (C),
110.6 (CH), 47.7 (CH,). FT-IR (KBr, vma/cm™®) 3399, 3019, 1660, 1601, 1475, 1420, 1027,
928, 669; HRMS (ESI): calcd for Co7H22N [M+H]* 360.1752, found: 360.1778.

5-Chloro-2, 3-diphenyl-1H-indole (3ba):% 2 White solid (243 mg, 86%), mp 113-114 °C
(1it.%22 110-112 °C); *H NMR (400 MHz, CDCls): & 8.26 (br s, 1H), 7.64 (d, 1H, J = 1.4 Hz),
7.42-7.39 (m, 6H), 7.34-7.32 (m, 5H), 7.19 (dd, 1H, J = 8.6, 1.9 Hz). 3C NMR (100 MHz,
CDCls): 6 1355 (C), 134.5 (C), 134.3 (C), 132.3 (C), 130.1 (2xCH), 130.0 (C), 128.89
(2xCH), 128.81 (2xCH), 128.2 (2xCH), 128.1 (CH), 126.6 (CH), 126.3 (C), 123.0 (CH),
119.2 (CH), 114.9 (C), 112.0 (CH). FT-IR (KBr, vmacm™) 3391, 3019, 1644, 1404, 1215,
1156, 1026, 929, 669; HRMS (ESI): calcd for CaoH1sCIN [M+H]* 304.0893, found: 304.0886.
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5-Chloro-2-(2-chlorophenyl)-3-phenyl-1H-indole (3bd): White solid (262 mg, 83%), mp
202-205 °C; 'H NMR (400 MHz, CDCls): & 8.44 (br s, 1H), 7.77 (d, 1H, J = 1.8 Hz), 7.49
(dd, 1H, J = 8.0, 0.9 Hz), 7.38 (d, 1H, J = 8.6 Hz), 7.34-7.31 (m, 4H), 7.30-7.23 (m, 4H), 7.19
(td, 1H, J = 7.6, 1.1 Hz). 3C NMR (100 MHz, CDCls): § 134.29 (C), 134.22 (C), 133.7 (C),
133.3 (CH), 132.8 (C), 131.3 (C), 130.3 (CH), 129.9 (CH), 129.6 (2xCH), 128.6 (2xCH),
128.5 (C), 126.9 (CH), 126.5 (CH), 126.3 (C), 123.3 (CH), 119.4 (CH), 116.8 (C), 112.1
(CH). FT-IR (KBr, vmax/cm™) 3461, 3019, 1602, 1457, 1334, 1067, 929, 668; HRMS (ESI):
calcd for C2oH14CIoN [M+H]* 338.0503, found: 338.0505.

5-Chloro-2-(2, 3-dichlorophenyl)-3-phenyl-1H-indole (3bh): White solid (281 mg, 81%), mp
137-139 °C; 'H NMR (400 MHz, CDCls): 6 8.41 (br s, 1H), 7.77 (d, 1H, J = 1.8 Hz), 7.50
(dd, 1H, J = 7.8, 1.8 Hz), 7.40-7.31 (m, 5H), 7.30-7.25 (m, 2H), 7.19-7.11 (m, 2H). 3C NMR
(100 MHz, CDClg): 6 134.24 (C), 134.0 (C), 133.9 (C), 133.6 (C), 132.3 (C), 131.5 (CH),
130.8 (CH), 129.6 (2xCH), 128.7 (2xCH), 128.3 (C), 127.4 (CH), 126.7 (CH), 126.4 (C),
123.6 (CH), 119.5 (CH), 117.2 (C), 112.2 (CH). FT-IR (KBr, vmad/cm™) 3390, 3019, 1645,
1403, 1215, 1155, 669; HRMS (ESI): calcd for CoHi:CIsN [M+H]* 372.0111, found:
372.0114.

4-(5-Chloro-3-phenyl-1H-indol-2-yl)benzonitrile (3bk): Yellow solid (257 mg, 84%), mp
236-240 °C; 'H NMR (400 MHz, CDCls): 6 8.39 (br s, 1H), 7.59-7.57 (m, 3H), 7.50-7.48 (m,
2H), 7.44-7.40 (m, 2H), 7.38-7.34 (m, 4H), 7.26-7.22 (m, 2H). *C NMR (100 MHz, CDCls):
J 136.8 (C), 134.8 (C), 133.7 (C), 133.0 (C), 132.6 (2xCH), 130.1 (2xCH), 129.9 (C), 129.1
(2xCH), 128.4 (2xCH), 127.4 (CH), 126.8 (C), 124.2 (CH), 119.7 (CH), 118.7 (C), 117.3 (C),
112.3 (CH), 111.2 (C). FT-IR (KBr, vma/cm™) 3391, 3019, 2229, 1607, 1403, 1215, 1068,
669; HRMS (ESI): calcd for Co1H1sN2 [M+H]™ 329.0846, found: 329.0846.
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5-Chloro-2-(4-nitrophenyl)-3-phenyl-1H-indole (3bl): Yellow solid (282 mg, 87%), mp 242-
244 °C; 'H NMR (400 MHz, CDCls): 6 12.07 (br s, 1H), 8.22 (d, 2H, J = 8.9 Hz), 7.67 (d, 2H,
J=8.9Hz), 7.51 (d, 1H, J = 8.6 Hz), 7.47-7.42 (m, 3H), 7.39-7.34 (m, 3H), 7.23 (dd, 1H J =
8.6, 2.0 Hz). 3C NMR (100 MHz, CDCls): 6 146.3 (C), 138.4 (C), 135.0 (C), 133.7 (C),
133.1 (C), 129.7 (2xCH), 129.0 (2xCH), 128.9 (C), 128.8 (2xCH), 127.0 (CH), 124.8 (C),
123.8 (2xCH), 123.2 (CH), 118.0 (CH), 115.7 (C), 113.5 (CH). FT-IR (KBr, vma/cm’®) 3398,
3019, 1644, 1403, 1216, 1068, 669; HRMS (ESI): calcd for C20H14CIN202 [M+H]" 349.0744,
found: 349.0744.

5-Chloro-3-phenyl-2-(p-tolyl)-1H-indole(3bm):?™ Yellow solid (201 mg, 68%), mp 142-143
°C (lit.”> 140-142 °C);'H NMR (400 MHz, CDCls): & 8.22 (br s, 1H), 7.62 (d, 1H, J = 1.9 Hz),
7.41-7.36 (m, 4H), 7.33-7.29 (m, 4H), 7.19-7.13 (m, 3H), 2.36 (s, 3H). 13C NMR (100 MHz,
CDCl3): § 138.1 (C), 135.7 (C), 134.6 (C), 134.2 (C), 130.1 (2xCH), 129.6 (2xCH), 129.4 (C),
128.7 (2xCH), 128.1 (2xCH), 126.6 (CH), 126.2 (C), 122.8 (CH), 119.1 (CH), 114.5 (C),
111.9 (CH), 21.4. FT-IR (KBr, vmax/cm™) 3391, 3019, 1644, 1403, 1215, 1068, 669; HRMS
(ESI): calcd for C21H17CIN [M+H]* 318.1050, found: 318.1045.

5-Chloro-2-(2, 4-dimethoxyphenyl)-3-phenyl-1H-indole (3bp): White solid (248 mg, 73%),
mp 187-190 °C; 'H NMR (400 MHz, CDCls): & 8.96 (br s, 1H), 7.62 (s, 1H), 7.39-7.25 (m,
6H), 7.15-7.12 (m, 2H), 6.55 (s, 1H), 6.34 (d, 1H, J = 7.9 Hz), 3.84 (s, 3H) 3.80 (s, 3H). *C
NMR (100 MHz, CDCls): ¢ 160.9 (C), 158.0 (C), 135.5 (C), 133.7 (C), 132.87 (C), 132.80
(CH), 130.1 (2xCH), 129.2 (C), 128.7 (2xCH), 126.3 (CH), 125.7 (C), 122.3 (CH), 118.6
(CH), 114.6 (C), 113.3 (C), 111.7 (CH), 105.1 (CH), 99.3 (CH), 55.8, 55.5. FT-IR (KBr,
vmax/cm™) 3391, 3019, 1610, 1522, 1215, 1028, 928, 669; HRMS (ESI): calcd for
C22H19CINO, [M+H]* 364.1104, found: 364.1091.
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5-Chloro-3-phenyl-2-(3, 4, 5-trimethoxyphenyl)-1H-indole (3bq): White solid (253 mag,
69%), mp 235-237 °C; 'H NMR (400 MHz, CDCls): 6 8.36 (br s, 1H), 7.58 (s, 1H), 7.44-7.38
(m, 4H), 7.35-7.28 (m, 2H), 7.18 (d, 1H, J = 8.2 Hz), 6.60 (s, 2H), 3.86 (s, 3H), 3.66 and 3.65
(s, 6H). *C NMR (100 MHz, CDCls): 6 153.4 (2xC), 138.0 (C), 135.4 (C), 134.6 (C), 134.2
(C), 130.3 (2xCH), 130.1 (C), 128.7 (2xCH), 127.6 (C), 126.8 (CH), 126.3 (C), 123.0 (CH),
119.1 (CH), 114.9 (C), 112.0 (CH), 105.4 (2xCH), 61.0, 56.0. FT-IR (KBr, vmax/cm™) 33609,
3019, 1651, 1403, 1217, 1068, 668; HRMS (ESI): calcd for C23H2:CINOs [M+H]* 394.1210,
found: 394.1205.

5-Chloro-3-(2-fluorophenyl)-2-phenyl-1H-indole (3ca): White solid (165 mg, 58%), mp
142-144 °C; 'H NMR (400 MHz, CDCls): 6 8.37 (br s, 1H), 7.47 (s, 1H), 7.40-7.31 (m, 8H),
7.20-7.13 (m, 3H). 3C NMR (100 MHz, CDCls): 6 160.5 (d, J = 246 Hz, C), 136.7 (C), 134.2
(C), 132.8 (CH), 132.3 (C), 130.2 (C), 129.0 (CH), 128.9 (2xCH), 128.3 (CH), 127.5 (2xCH),
126.3 (C), 124.4 (CH), 123.1 (CH), 122.1 (d, J = 16 Hz, C), 119.4 (CH), 116.2 (d, J = 22 Hz,
CH), 112.0 (CH), 108.3 (C). FT-IR (KBr, vmadcm™) 3390, 3019, 1644, 1402, 1215, 1067,
669; HRMS (ESI): calcd for CaoH1CIFN [M+H]* 322.0799, found: 322.0789.
5-Chloro-2-(4-chlorophenyl)-3-(2-fluorophenyl)-1H-indole (3cc): White solid (163 mg,
52%), mp 166-169 °C; 'H NMR (400 MHz, CDCls): 6 8.34 (br s, 1H), 7.46 (s, 1H), 7.37-7.28
(m, 7H), 7.21-7.13 (m, 3H). **C NMR (100 MHz, CDCls): 6 160.4 (d, J = 246 Hz, C), 135.5
(C) 134.3 (d, J = 7 Hz, C), 132.7 (d, J = 3 Hz, C), 130.8 (C), 130.1 (C), 129.2 (3XCH), 128.7
(3XCH), 126.5 (C), 124.5 (d, J = 3 Hz, CH), 123.4 (CH), 121.8 (d, J = 16 Hz, C), 119.4 (CH),
116.3 (d, J = 22 Hz, CH), 112.1 (CH), 108.7 (C). FT-IR (KBr, vmax/cm™) 3749, 3399, 3019,
1644, 1216, 1154, 1066, 669; HRMS (ESI): calcd for CaoH13CI.FN [M+H]* 356.0409, found:
356.0413.
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4-(5-Chloro-3-(2-fluorophenyl)-1H-indol-2-yl)benzonitrile (3ck): White solid (171 mg,
56%), mp 195-197 °C; 'H NMR (400 MHz, CDCls): ¢ 8.47 (br s, 1H), 7.60 (s, 2H, J = 8.4
Hz), 7.49-7.47 (m, 3H), 7.41-7.34 (m, 3H), 7.26-7.22 (m, 2H), 7.20-7.14 (m, 1H). 13C NMR
(100 MHz, CDCls): § 160.2 (d, J = 246 Hz, C), 136.8 (C) 134.7 (C), 134.2 (C), 132.7 (2xCH),
132.5 (d, J = 3 Hz, CH), 130.0 (C), 129.6 (d, J = 8 Hz, CH), 127.7 (2xCH), 126.9 (CH), 124.7
(d, J = 4 Hz, CH), 124.3 (CH), 121.3 (d, J = 16 Hz, C), 119.7 (d, J = 2 Hz, CH), 118.7 (C),
116.5 (d, J = 22 Hz, CH) 112.4 (CH), 111.5 (C), 110.4 (C). FT-IR (KBr, vmad/cm®) 3388,
3021, 2400, 1608, 1418, 1216, 1066, 671; HRMS (ESI): calcd for CoiH13CIFN, [M+H]*
347.0751, found: 347.0748.

(E)-2-Phenyl-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4da): White solid (209
mg, 50%), mp 188-190 °C; 'H NMR (400 MHz, CDCls): §7.34-7.33 (m, 4H), 7.29-7.24 (m,
2H), 7.21-7.15 (m, 3H), 7.14-7.09 (m, 2H), 6.98 (d, 2H, J = 7.8 Hz), 6.83-6.77 (m, 2H), 6.73-
6.69 (m, 1H), 5.18 (dd, 1H, J = 12.2, 7.3 Hz), 3.94 (dd, 1H, J = 16.8, 12.2 Hz), 3.26 (dd, 1H, J
= 16.8, 7.3 Hz). 3C NMR (100 MHz, CDCls): 5 149.0 (C), 145.3 (C), 144.7 (C), 142.6 (C),
129.5 (CH), 129.2 (2xCH), 129.1 (2xCH), 128.4 (CH), 127.7 (CH), 126.0 (2xCH), 119.2
(CH), 117.4 (CH), 116.4 (CH), 115.4 (C), 113.3 (2xCH), 63.2 (CH), 45.17 (CH.). FT-IR
(KBr, vmax/cm™) 3391, 3019, 1613, 1499, 1326, 1155, 1068, 669; HRMS (ESI): calcd for

C21H20N3z [M+H]* 314.1657, found: 314.1650.

(E)-2-(4-Chlorophenyl)-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4dc): White
solid (280 mg, 60%), mp 202-203 °C; *H NMR (400 MHz, DMSO-ds): J 7.81 (d, 2H, J = 8.1
Hz), 5 = 7.48 (d, 2H, J = 8.1 Hz), 7.20-7.13 (m, 3H), 7.08 (t, 1H, J = 7.8 Hz), 6.89 (d, 2H, J =
8.1 Hz), 6.81 (d, 2H, J = 8.1 Hz), 6.75-6.72 (m, 3H), 5.54 (t, 1H, J = 7.4 Hz), 5.49 (dd, 1H, J

=12.0, 6.0 Hz), 4.01 (dd, 1H, J = 17.2, 12.1 Hz), 3.21 (dd, 1H, J = 17.2, 6.1 Hz). *C NMR
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(100 MHz, DMSO-dg): § 149.8 (C), 147.0 (C), 144.0 (C), 1415 (C), 131.8 (C), 129.3 (CH),
129.0 (2xCH), 128.9 (2xCH), 128.7 (CH), 127.9 (2xCH), 118.5 (CH), 115.1 (CH), 115.0
(CH) 113.0 (C), 112.6 (2xCH), 60.7 (CH), 44.3 (CH2). FT-IR (KBr, vmadcm™) 3387, 2361,
1597, 1512, 1450, 1342, 1265, 748; HRMS (ESI): calcd for CaiH1oCINs [M+H]* 348.1268,

found: 348.1259.

(E)-2-(2, 4-Dichlorophenyl)-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4dg):
White solid (296 mg, 58%), mp 209-210 °C; *H NMR (400 MHz, DMSO-ds): 6 7.72 (d, 1H, J
= 2.1 Hz), 7.34 (dd, 1H, J = 8.4, 2.1 Hz), 7.23-7.19 (m, 2H), 7.14 (dd, 1H, J = 7.9, 1.4 Hz),
7.10-7.05 (m, 2H), 6.83-6.80 (m, 3H), 6.77-6.73 (m, 3H), 6.56-6.52 (m, 1H), 5.55 (dd, 1H, J =
12.1, 6.0 Hz), 4.08 (dd, 1H, J = 17.2, 12.2 Hz), 3.18 (dd, 1H, J = 17.2, 6.1 Hz). °C NMR
(100 MHz, DMSO-de): § 150.1 (C), 147.0 (C), 143.6 (C), 138.0 (C), 132.8 (C), 132.2 (C),
129.49 (CH), 129.45 (CH), 129.2 (2xCH), 128.8 (CH), 128.6 (CH), 128.0 (CH), 118.7 (CH),
115.1 (CH), 115.0 (CH), 112.8 (C), 112.3 (2xCH), 58.4 (CH), 42.8 (CH.). FT-IR (KBr,
vmax/cm™) 2361, 2353, 1597, 1497, 1389, 1327, 833; HRMS (ESI): calcd for Cz1H1sCI2N3

[M-+H]* 382.0878, found: 382.0867.

(E)-2-(3, 4-Dichlorophenyl)-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4dv):
White solid (293 mg, 57%), mp 184-185 °C; *H NMR (400 MHz, DMSO-ds): J 7.60-7.56 (m,
2H), 7.24-7.17 (m, 3H), 7.14 (dd, 1H, J = 7.8, 1.0 Hz), 7.10-7.06 (m, 1H), 6.91 (d, 2H, J = 7.8
Hz), 6.82 (d, 2H, J = 8.1 Hz), 6.76-6.72 (m, 3H), 6.57-6.53 (m, 1H), 5.41 (dd, 1H, J = 11.9,
6.1 Hz), 3.97 (dd, 1H, J = 17.2, 12.0 Hz), 3.24 (dd, 1H, J = 17.3, 6.2 Hz).13C NMR (100
MHz, DMSO-ds): 6 150.03 (C), 147.0 (C), 143.9 (C), 143.6 (C), 131.3 (C), 131.2 (CH), 129.8

(C), 129.4 (CH), 129.0 (2xCH), 128.7 (CH), 128.1 (CH), 126.2 (CH), 118.7 (CH), 115.1
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(CH), 115.0 (CH) 112.9 (C), 112.6 (2xCH), 60.3 (CH), 44.1 (CHz). FT-IR (KBr, vmax/cm™)
3387, 2924, 2361, 1597, 1327, 1265, 1126, 748; HRMS (ESI): calcd for Ca1H1sClaNs [M+H]*

382.0878, found: 382.0869.

(E)-2-(4-Bromophenyl)-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4de): White
solid (302 mg, 58%), mp 203-205 °C; *H NMR (400 MHz, DMSO-ds): J 7.52 (d, 2H, J = 8.3
Hz), 7.24 (d, 2H, J = 8.3 Hz), 7.18-7.12 (m, 3H), 7.08-7.04 (m, 1H), 6.89 (d, 2H, J = 8.2 Hz),
6.80 (d, 1H, J = 8.1 Hz), 6.73-6.69 (m, 3H), 6.54 (t, 1H, J = 7.4 Hz), 5.37 (dd, 1H, J = 12.0,
6.1 Hz), 3.97 (dd, 1H, J = 17.2, 12.1 Hz), 3.17 (dd, 1H, J = 17.2, 6.2 Hz). 3C NMR (100
MHz, DMSO-ds): 5 149.8 (C), 146.9 (C), 144.0 (C), 141.9 (C), 131.8 (2xCH), 129.3 (CH),
129.0 (2xCH), 128.7 (CH), 128.2 (2xCH), 120.3 (C), 118.5 (CH), 115.1 (CH), 115.0 (CH),
113.0 (C), 112.6 (2xCH), 60.8 (CH), 44.26 (CH,). FT-IR (KB, vmax/cm™) 3389, 3020, 2401,
1595, 1494, 1384, 1120, 1067, 929, 670; HRMS (ESI): calcd for C21H19BrN3 [M+H]*

392.0762, found: 392.0760.

(E)-4-(4-(2-Phenylhydrazono)-1, 2, 3, 4-tetrahydroquinolin-2-yl)benzonitrile (4dk): Yellow
(318 mg, 70%), mp 193-194 °C; 'H NMR (400 MHz, DMSO-ds): 6 7.39 (d, 2H, J = 8.5 Hz),
7.30 (d, 2H, J = 8.5 Hz), 7.19-7.13 (m, 3H), 7.09-7.05 (m, 1H), 6.90 (d, 2H, J = 7.9 Hz), 6.82-
6.70 (m, 4H), 6.55 (t, 1H, J = 7.8 Hz) 5.39 (dd, 1H, J = 11.9, 6.1 Hz), 3.97 (dd, 1H, J = 17.2,
12.0 Hz), 3.18 (dd, 1H, J = 17.2, 6.2 Hz). 3C NMR (100 MHz, DMSO-dg): & 149.9 (C), 148.1
(C), 147.0 (C), 143.9 (C), 132.9 (2xCH), 129.4 (CH), 129.1 (2xCH), 128.7 (CH), 127.1
(2xCH), 118.7 (CH), 118.6 (C), 115.1 (CH), 115.0 (CH), 112.9 (C), 112.6 (2xCH), 110.2 (C),
61.0 (CH), 44.1 (CHy). FT-IR (KBr, vma/cm™) 3397, 3294, 2361, 1597, 1497, 1327, 1265,

748; HRMS (ESI): calcd for C22H19N4 [M+H]" 339.1610, found: 339.1604.
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(E)-2-(4-Nitrophenyl)-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4dl): Orange
solid (327 mg, 68%), mp 155-156 °C; *H NMR (400 MHz, DMSO-ds): & 8.21 (d, 2H, J = 8.7
Hz), 7.57 (d, 2H, J = 8.7 Hz), 7.20-7.10 (m, 3H), 7.08 (t, 1H, J = 8.1 Hz), 6.90 (d, 2H, J = 8.0
Hz), 6.82 (d, 1H, J = 8.1 Hz), 6.76-6.72 (m, 3H), 5.55 (t, 1H, J = 7.7 Hz), 5.56 (dd, 1H, J =
12.0, 6.2 Hz), 4.04 (dd, 1H, J = 17.2, 12.2 Hz), 3.24 (dd, 1H, J = 17.3, 6.3 Hz).13C NMR (100
MHz, DMSO-ds): § 150.1 (C), 149.9 (C), 147.0 (C), 146.8 (C), 143.9 (C), 129.4 (CH), 129.0
(2xCH), 128.7 (CH), 127.3 (2xCH), 124.2 (2xCH), 118.7 (CH), 115.1 (CH), 115.0 (CH)
112.8 (C), 112.6 (2xCH), 60.8(CH), 44.1 (CHy). FT-IR (KBr, vmadcm™) 3387, 2924, 2361,
1597, 1443, 1350, 1342, 1119, 748; HRMS (ESI): calcd for CoH19N4O2 [M+H]* 359.1508,

found: 359.1498.

(E)-4-(2-Phenylhydrazono)-2-(p-tolyl)-1, 2, 3, 4-tetrahydroquinoline (4dm): White solid
(183 mg, 42%), mp 155-156 °C; *H NMR (400 MHz, DMSO-ds): 6 6.16-7.14 (m, 7H), 7.07
(t, 1H, J = 7.8 Hz), 6.91 (d, 1H, J = 7.8 Hz), 7.08 (t, 1H, J = 8.1 Hz), 6.90 (d, 2H, J = 8.0 Hz),
6.82 (d, 1H, J = 8.1 Hz), 6.70(t, 1H, J = 7.2 Hz), 6.55 (t, 1H, J = 7.3 Hz), 5.24 (dd, 1H, J =
11.6, 6.1 Hz), 3.95 (dd, 1H, J = 17, 12.1 Hz), 3.14 (dd, 1H, J = 17.0, 6.1 Hz). 3C NMR (100
MHz, DMSO-ds): 6 = 149.7 (C), 146.7 (C), 144.2 (C), 139.6 (C), 136.4 (C), 129.4 (2xCH),
129.2 (CH), 128.8 (2xCH), 128.6 (CH), 125.8 (2xCH), 118.3 (CH), 115.2 (CH), 115.0 (CH)
113.3 (C), 112.6 (2xCH), 61.2(CH), 44.5 (CHy), 20.6. FT-IR (KBr, vmax/cm™) 3672, 3394,
3032, 2908, 1597, 1497, 1327, 1018, 879; HRMS (ESI): calcd for CH22N3 [M+H]*

328.1814, found: 328.1817.

(E)-2-(4-Methoxyphenyl)-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4do):

White solid (201 mg, 44%), mp 168-170 °C; 'H NMR (400 MHz, CDCls): & 7.26-7.24 (m,
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2H), 7.21-7.17 (m, 2H), 7.15-7.09 (m, 2H), 6.98 (d, 2H, J = 7.8 Hz), 6.86 (d, 2H, J = 8.7 Hz),
6.80-6.76 (m, 2H), 6.70-6.66 (m, 1H), 5.95 (br s, 2H), 5.13 (dd, 1H, J = 12.1, 7.2 Hz), 3.91
(dd, 1H, J = 16.8, 12.2 Hz), 3.23 (dd, 1H, J = 16.8, 7.3 Hz). 3C NMR (100 MHz, CDCls): 6
159.1 (C), 149.2 (C), 146.1 (C), 144.9 (C), 134.7 (C), 129.4 (CH), 129.0 (2XCH), 128.4 (CH),
127.2 (2xCH), 119.1 (CH), 116.8 (CH), 115.9 (CH), 115.0 (C), 114.6 (2xCH), 113.3 (2xCH),
62.7 (CH), 55.4, 45.2 (CHy). FT-IR (KBr, vmadcm™) 3400, 3019, 1644, 1402, 1216, 1068,

669; HRMS (ESI): calcd for C22H22N3O [M+H]* 344.1763, found: 344.1759.

(E)-2-(2, 4-Dimethoxyphenyl)-4-(2-phenylhydrazineylidene)-1, 2, 3, 4-tetrahydroquinoline
(4dp): Yellow oil (215 mg, 43%); *H NMR (400 MHz, DMSO-dg): 6 7.18-7.12 (m, 3H), 7.07-
7.03 (m, 1H), 6.85-6.78 (m, 4H), 6.71-6.68 (m, 3H), 6.63 (d, 1H, J = 2.3 Hz), 6.55-6.51 (m,
1H), 6.39 (dd, 1H, J = 8.5, 2.4 Hz), 5.42 (dd, 1H, J = 11.9, 5.8 Hz), 3.94-3.87 (m, 4H), 3.70
(s, 3H), 3.05 (dd, 1H, J = 17.1, 5.8 Hz). 3C NMR (100 MHz, DMSO-ds): J 159.8 (C), 157.0
(C), 150.1 (C), 146.8 (C), 144.0 (C), 129.1 (CH), 128.9 (CH), 129.45 (2xCH), 128.6 (CH),
126.7 (CH), 121.4 (C), 118.0 (CH), 115.1 (CH), 114.9 (CH), 113.3 (C), 112.2 (2xCH), 105.0
(CH), 98.8 (CH), 55.7 , 55.6 (CH), 55.1, 42.8 (CHy). FT-IR (neat, vmadcm™) 3379, 2924,
2361, 1612, 1504, 1203, 1119, 748; HRMS (ESI): calcd for C23H24N302 [M+H]" 374.1869,

found: 374.1860.

(E)-6-(4-Chlorophenyl)-8-(2-phenylhydrazono)-5, 6, 7, 8-tetrahydro- [1, 3]dioxolo [4, 5-
glquinolone (4fc): Yellow solid (204 mg, 46%), mp 205-206 °C; 'H NMR (400 MHz,
DMSO-de): 6 7.39 (d, 2H, J = 8.4 Hz), 7.29 (d, 2H, J = 8.4 Hz), 7.15 (t, 2H, J = 7.5 Hz), 6.87
(brs, 2H), 6.72 (br s, 4H), 6.45 (s, 1H), 5.87 (br s, 2H), 5.32 (br s, 1H), 3.90 (dd, 1H, J = 17.2,

12.0 Hz), 3.13 (dd, 1H, J = 17.1, 6.0 Hz). *C NMR (100 MHz, DMSO-de): 6 = 150.4 (C),

S22



149.0 (C), 144.7 (C), 144.4 (C), 142.1 (C), 138.4 (C), 132.2 (C), 129.4 (4xCH), 128.4
(2xCH), 118.7 (CH), 113.0 (2xCH), 107.6 (CH), 105.5 (C), 100.9 (CH2), 96.5 (CH), 61.1
(CH), 45.2 (CH2). FT-IR (KBr, vma/cm™) 3425, 2924, 2361, 1597, 1412, 1234, 741; HRMS

ESI): calcd for C22H19CIN3O2 [M+H]"392.1166, found: 392.1173.
(

(E)-2-Ethyl-4-(2-phenylhydrazono)-1, 2, 3, 4-tetrahydroquinoline (4dw): White solid (128
mg, 36%), mp 112-113 °C; *H NMR (400 MHz, DMSO-ds): & 7.28-7.22 (m, 3H), 7.09-7.02
(m, 3H), 6.80-6.74 (m, 2H), 6.62-6.58 (m, 1H), 4.37-4.31 (m, 1H), 3.50 (dd, 1H, J = 17.1,
11.2 Hz), 3.18-3.13 (m, 1H), 1.76-1.67 (m, 1H), 1.56-1.45 (m, 1H), 0.84 (t, 3H, J = 7.4 Hz).
13C NMR (100 MHz, DMSO-ds): § 150.4 (C), 146.7 (C), 143.9 (C), 129.1 (2xCH), 128.9
(CH), 128.5 (CH), 118.0 (CH), 115.0 (CH), 114.9 (CH) 113.5 (C), 112.5 (2xCH), 58.2 (CH),
38.4 (CHy), 24.3 (CHy), 8.5. FT-IR (KBr, vmax/cm™) 3371, 3032, 2955, 2361, 1597, 1497,
1388, 1296, 1337, 1134, 748; HRMS (ESI): calcd for C17H20N3 [M+H]* 266.1657, found:

266.1658.

9-Phenyl-1, 2, 3, 4-tetrahydroacridine (6aa):'® White solid (147 mg, 54%), mp 156-157 °C;
'H NMR (400 MHz, CDCl): 6 8.01 (d, 1H, J = 8.4Hz), 7.61-7.57 (m, 1H), 7.54-7.50 (m, 2H),
7.48-7.44 (m, 1H), 7.33-7.30 (m, 2H), 7.24-7.22 (m, 2H), 3.20 (t, 2H, J = 13.2, 6.6 Hz), 2.60
(t, 2H, J = 13.0, 6.5 Hz), 2.00-1.93 (m, 2H), 1.82-1.76 (m, 2H).23C NMR (100 MHz, CDCl3):
§ 159.2 (C), 146.6 (C), 146.4 (C), 137.2 (C), 129.2 (2xCH), 128.7 (2xCH), 128.49 (2xCH),
128.46 (C), 127.8 (CH), 126.8 (C), 125.9 (CH), 125.4 (CH), 34.3 (CH>), 28.1 (CHy), 23.1
(CH2), 23.0 (CH2). FT-IR (KBr, vmadcm™®) 3433, 2924, 2361, 1628, 1481, 1134, 671; HRMS

(ESI): calcd for C1gH1sN [M+H]* 260.1439, found: 260.1431.

S23



2-Methyl-4-phenylquinoline (6ab):'* Yellow oil (115 mg, 50%); 'H NMR (400 MHz,
CDCls): ¢ 8.10 (br d, 1H, J = 8.4 Hz), 7.85 (dd, 1H, J = 8.4, 0.9 Hz), 7.68 (ddd, 1H, J = 8.3,
6.8, 1.4 Hz), 7.53-7.47 (m, 5H), 7.42 (ddd, 1H, 8.2, 6.9, 1.2 Hz), 7.23 (s, 1H), 2.77 (s, 3H).
13C NMR (100 MHz, CDCls): 6 158.5 (C), 148.6 (C), 148.4 (C), 138.2 (C), 129.5 (2xCH),
129.4 (CH), 129.0 (CH), 128.6 (2xCH), 128.4 (CH), 125.8 (CH), 125.7 (CH), 125.1 (C),
122.3 (CH), 25.4. FT-IR (neat, vmax/cm™) 3402, 3063, 2361, 1597, 1489, 1404, 1196, 764;

HRMS (ESI): calcd for C16H14N [M+H]" 220.1126, found: 220.1118.

9-Phenyl-2, 3-dihydro-1H-cyclopenta [b]quinoline (6ac):!®> Yellow oil (144 mg, 56%); 'H
NMR (400 MHz, DMSO-de): & 8.07-8.05 (m, 1H), 7.63-7.59 (m, 2H), 7.54-7.50 (m, 2H),
7.48-7.43 (m, 1H), 739-7.35 (m, 3H), 3.23 (t, 2H, J = 7.64 Hz), 2.90 (t, 2H, J = 7.36 Hz),
2.16 (quint, 2H, J = 7.5 Hz). 3C NMR (100 MHz, DMSO-ds): J 167.5 (C), 148.0 (C), 142.8
(C), 136.9 (C), 133.7 (C), 129.4 (2xCH), 128.9 (CH), 128.6 (2xCH), 128.3 (CH), 128.1 (CH),
126.3 (C), 125.7 (CH), 125.6 (CH), 35.3 (CH2), 30.4 (CH>), 23.6 (CH>). FT-IR (neat, vmax/cm’
1y 3433, 2962, 2924, 2361, 1597, 1389, 1342, 1126, 764; HRMS (ESI): calcd for CigH1sN

[M+H]* 246.1283, found: 246.1274.

6-Chloro-3-methyl-2, 4-diphenylquinoline (6bd):¢ Yellow oil (169 mg, 55%); *H NMR (400
MHz, CDCls): 4 8.09 (d, 1H, J = 9.0 Hz), 7.61-7.58 (m, 3H), 7.57-7.54 (m, 2H), 7.52-7.48 (m,
3H), 7.46-7.42 (m, 1H), 7.35 (d, 1H, J = 2.2 Hz), 7.30-7.28 (m, 2H), 2.14 (s, 3H). 3C NMR
(100 MHz, CDCls): 6 161.2 (C), 147.2 (C), 144.7 (C), 141.2 (C), 137.1 (C), 132.2 (C), 131.2
(CH), 129.6 (CH), 129.3 (2xCH), 129.0 (4xCH), 128.5 (2xCH), 128.4 (CH), 128.3 (CH),

127.98 (C), 127.95 (C), 124.8 (CH), 18.8. FT-IR (neat, vma/cm®) 3402, 2932, 2361, 1628,
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1381, 1196, 1119, 756; HRMS (ESI): calcd for CzHi7CIN [M+H]* 330.1050, found:

330.1044.

2, 4-Dimethylquinoline (6da):1” Yellow oil (105 mg, 50%); *H NMR (400 MHz, DMSO-ds):
08.00 (dd, 1H, J=8.3, 0.5 Hz), 7.91 (dd, 1H, J = 8.3, 1.0 Hz), 7.64 (ddd, 1H, J=8.3, 6.9, 1.4
Hz), 7.47 (ddd, 1H, 8.2, 6.9, 1.2 Hz), 7.09 (d, 1H, J = 0.6 Hz), 2.67 (br s, 3H), 2.62 (d, 3H, J
= 0.9 Hz). 3C NMR (100 MHz, DMSO-ds): § 158.7 (C), 147.7 (C), 144.2 (C), 129.2 (CH),
129.1 (CH), 126.6 (C), 125.4 (CH), 123.6 (CH), 122.7 (CH), 25.2, 18.6. FT-IR (neat, vma/cm
1Y 3703, 3402, 3063, 2950, 2361, 1612, 1574, 1389, 1342, 1196, 756; HRMS (ESI): calcd for

C1H1N [M+H]* 158.0970, found: 158.0959.

9-Methyl-1, 2, 3, 4-tetrahydroacridine (6db):'® Yellow oil (128 mg, 49%); *H NMR (400
MHz, CDCl3): 6 7.98-7.95 (m, 2H), 7.66-7.57 (m, 1H), 7.48-7.43 (m, 1H), 3.12-3.10 (m, 2H),
2.92-2.89 (m, 2H), 2.56 (s, 3H), 1.95-1.92 (m, 4H). 3C NMR (100 MHz, CDCls): § = 158.7
(C), 146.0 (C), 141.4 (C), 129.0 (CH), 128.8 (C), 128.2 (CH), 127.0 (C), 125.4 (CH), 123.4
(CH), 34.6 (CHy), 27.2 (CH>), 23.3 (CHy), 22.9 (CH>), 13.6. FT-IR (neat, vmadcm®) 3433,
2962, 2361, 1597, 1402, 1226, 764; HRMS (ESI): calcd for Ci4HisN [M+H]* 198.1283,

found: 198.1284.

9-Methyl-2, 3-dihydro-1H-cyclopenta [b]quinoline (6dc):1® Yellow oil (130 mg, 53%); 'H
NMR (400 MHz, CDCla): § 7.99 (dd, 1H, J = 8.4, 0.6 Hz), 7.88 (dd, 1H, J = 8.3, 1.1 Hz),
7.57 (ddd, 1H, J = 8.3, 6.9, 1.4 Hz), 7.43 (ddd, 1H, J = 8.2, 6.9, 1.2 Hz), 3.13 (t, 2H, J = 7.7
Hz), 2.99 (t, 2H, J = 7.5 Hz), 2.51 (s, 3H), 2.15 (quint, 2H, J = 7.6 Hz). 3C NMR (100 MHz,
CDCls): 6 166.9 (C), 147.4 (C), 138.1 (C), 134.0 (C), 129.1 (CH), 128.0 (CH), 127.0 (C),

125.2 (CH), 123.3 (CH), 35.11 (CH), 29.6 (CH2), 22.9 (CH2), 14.8. FT-IR (neat, vma/cm™)
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3402, 3063, 2955, 2361, 1612, 1443, 1342, 1119, 756; HRMS (ESI): calcd for Ci3H1sN

[M+H]" 184.1126, found: 184.1126.

2, 8-dichloro-6, 12-diphenyldibenzo [b, f] [1, 5]diazocine (7):2° Yellow solid (220 mg, 40%),
mp 120-122 °C; 'H NMR (400 MHz, CDCls): § 7.75-7.73 (m, 4H), 7.46-7.42 (m, 2H), 7.38-
7.34 (m, 4H), 7.31 (dd, 2H, J= 2.4, 8.6 Hz), 7.00-6.96 (m, 4H). 13C NMR (100 MHz, CDCls):
§ 168.9 (C), 150.3 (C), 137.3 (C), 131.6 (CH), 130.2 (CH), 129.5 (2xCH), 129.2 (C), 128.5
(2xCH), 128.2 (C), 127.3 (CH), 122.6 (CH). HRMS (ESI): calcd for CasH17CIoN2 [M+H]*

427.0769, found: 427.0763.
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Copies of 'H, 3C NMR, HRMS spectra
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RS-17
Current Data Parameters
NAME RS-17
EXPNO 1016
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170325
ime 11.21
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG hsqcetgpsi2
1024
SOLVENT DMSO
NS 8
DS 16
SWH 2747.253 Hz
FIDRES 2.682864 Hz
aQ 0.1863680 sec
RG 201.48
bW 182.000 usec
DE 6.50 usec
TE 296.5 K
CNST2 145.0000000
Do 0.00000300 sec
D1 1.40968299 sec
D4 0.00172414 sec
D11 0.03000000 sec
D16 0.00020000 sec
D24 0.00086207 sec
o 0.00003000 sec
ZGOPTNS
== CHANNEL fl ========
400.1626831 MHz
1H
13.20 usec
26.40 usec
1000.00 usec
13.00000000 W
CHANNEL f2 ========
100.6279822 MHz
13C
CPDPRG (2 garp
P3 9.90 usec
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Expanded NOESY spectrum of 1la
DAINTERNALS\2015\march\PPY-RS-17 3/27/2015 2:41:40 PM Dr. YADAVIRAHUL

PPY-RS-17 #10 RT: 0.14 AV: 1 NL: 8.84E6
T: FTMS + ¢ ESI Full ms [100.00-2000.00]
288.1493

calevtated & Yw &

5

(3
|

Relative Abundance
P
wn o

E
o
b b o

N W W
o o o

E 289.1523
20

10 284.1184

285]1218 287.1421 290'\1557 292.6654 295.1084 297.0819 .
LASMA T T LRRAR R AR R l""'I""}""1‘”‘T““'"""[*"“1”"1’*"]"'”!"""I“'"l""]""

T L | T |
288 290 292 294 296 298 300 302
m/z

300.1491

3 282.2794
B RAAM R AN A T
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HRMS spectrum of 1la
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Current Data Parameters
NAME  SCI-HYD 6-10-16
EXPNO 970
PROCNO i
12 - Acquisition Purameters
Date 20161007
O Tune 7o
INSTRUM et
PROBHD. S men DABBO BB/
PULPROG 7gpe
™ wsid®
H vt ““eoen
N si2
Cl E \N’N S o
NH,
Nt 3
Pl 990 usec
PLWIE 3300000000 W
POPD2 90,00 use
PLWZ 1300000000 W
PUWIZ 027961999 W
PLWIY 022651000 W
12 - Processing parametces
st i
SE_ 1006209672 Mtz
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ssB o
n 101
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e 140
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13C NMR spectrum of 1b
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Sample Name Dr. YADAV/RAHUL Position Vial 11 Instrument Name Instrument 1 User Name
- Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PPY-5CI-HyD_073.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/6/2016 3:05:26 PM
x10 5 | +*ESI Scan (0.7 min) Frag=150.0Vv PPY-5CI-HyD_073.d
4.4

4.2

3221103

324.1080

3231136

o
>
3251104

319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 1b

7.6163
7.6139
7.6116
7.6095
7.6027
7.6004
7.5982
7.5956
439
7.4365
7.4203
7.4177
7.4016
7.3990
7.3736
7.3718
7.3510
7.3301
7.3280
7.3231
7.3187
7.3000
7.2868
7.2821
7.2788
7.2645
7.2601
7.2109
7.0539
7.0478
6515
6470
6457
1138
1.5748

/

S5C1=2"F-HYD

7.0324
7.0263
6.9661
6.9636
6.9445
6.9423
6.9290
6.9265
6.9082
-6.8924
-6.8899
-6.7360
6.7145
6.6529

6
L6
L6
L6

|
E
|

e e | ———

Cument Data Parametess

NAME ~ SCI’F-HYD 1-10-15
EXPNO 130

PROCNO 1

F2 - Acquisition Parameters
Date_ 20151000
Time 14.50
INSTRUM  spect
PROBHD 5 mm PABBO BB/
PULPROG 2230

65536
SOLVENT  CDCI3
NS 8

0
SWH 9615385 Hz
FIDRES _ 0.146719 Hz
AQ 34078720 sec

» 0.
DI 100000000 sec
™0 1

= CHANNEL f1 ==
00.1629712 MHz

0301z

S 050
- 0
SSB 0
0
100

T T T T T T T T T T T T T
8 7 6
=
==L
===l =l el =Sl

'H NMR spectrum of 1c
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13C NMR spectrum of 1c

Sample Name Dr. PP. YADAV Position Vial 7 Instrument Name Instrument 1
Inj Vol 1 InjPosition SampleType Sample
Data Filename  PPY-5CI-2PF-HYD_083. ACQ Method ISOCRATIC.m Comment

60 50 40 30 20 10 ppm

User Name
IRM Calibration Status Success
Acquired Time 1/7/2016 12:03:07 PM

x10 5 |*+ESI Scan (0.7 min) Frag=150.0V PPY-5CI-2PF-HYD_083.d Subtract

2.1

B
340.1006

0.7
0.6
0.5

- 341.1032

0.4
0.3
0.2
0.1

342.0977

- 343.1021

335 336 337 338 339 340 341

342 343
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 1c
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352 353 354
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DMNTERNALSY2017\july2017\RKM-323

RKM-171#7 RT: 019 AV: 1 SB: 2 0.03-0.06 NL: 1.43E6

T: FTMS + c ESI Full ms [100.00-1500.00]

Relative Abundance

7/28/2017 11:49:04 AM Dr. YADAV/RAHUL

226.1336
|
N
s
NH,
227.1368
227.6142
224.1183 2246673 2299364 | 556 9250 228.1398 2291430 2321503
T T T T T ™7 T T T T T T T T T | T T T T T T T T T T T T MAAART | T T M| | T T T T :'I T T
224 225 226 227 228 229 230 231 232
miz
HRMS spectrum of 1d
5
,‘,’}
T IN-PH

T
120 1

T
1.5

T
11.0

10.5

10.0

'H NMR spectrum of 3aa

S36



M—NOV—nMnovamnoowunmoounmona

SANRNRNLEOKML NGNS ® o0
ONTAOSOVVVROSIOANO NN — ﬂ"—OO
AN A AN — — — ~~ 8
BOOONHANAANRINA == — Eke

—\=====

— .

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 ppm

13C NMR spectrum of 3aa
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12286

X

119.86
—111.02

/
X

IN-PH

Current Data Parameters
AME IN-Ph

EXPNO 940
PROCNO 1

F2 — Acquisition Parameters

Date_ 20170228

Time 441
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG ~_deptspl35
™ 65536
SOLVENT CDCI3
NS 400

DAL

DS 4

SWH 16129.032 Hz
FIDRES 0.246110 Hz
AQ 2.0316160 sec
RG 201.48

DW 31.000 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

HANNEL f1 ==
100.6284869 MHz

9.00 usec
P13 2000.00 usec
w

w0 0
PLW1 61.09999847 W
SPNAM[5]  Crp60Ocomp.4
SPOAT S 0500

T T T T T T T T T
160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65  ppm

DEPT 135 spectrum of 3aa
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Expanded HMBC spectrum of 3aa
DAINTERNALS\2015\sep\PPY-IN-PH 9/8/2015 12:45:00 PM Dr. YADAV/RAHUL

PPY-IN-P #4 RT: 0.089 AV: 1 SB: 16 0.01-0.03, 0.53-0.97 NL: 3.71E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

100
95
90—

85 O
80

75

70— O

270.1272

W

Iz

Relative Abundance
o
(=]

|
|
i
|
40 |
|

‘ 272.1337

10 268.1123 ‘

230 240 250 260

HRMS spectrum of 3aa
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Current Data Parameters
NAME  IN-4F 12-8-15
EXPNO 980
PROCNO

Time 128
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 7530
D 65536
SOLVENT  CDCI3
NS 8
DS 0
SWH  9615.385 Hz
FIDRES  0.146719 Hz
AQ 34078720 sec
A\ F RG 14529
bw 52.000 usec
DE 6.50 usec
H TE 3000 K
DI 100000000 sec
D0 1

HANNEL f1
400.1629712 MHz
1H

13.20 usec
13.00000000 W

0.30 Hz
0
1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
S| =i~ ==
1
H NMR spectrum of 3ab
OO ANN TV W n—~\Oa
SASAAA—ZI R REFTATRIRAS 0O
A= O NO SO RN BVRBVO NSRBI — TR
D OANEOAEAEAANNANNA A — — == [~ \O
R PR S L TR M M o oo o i 2ol S0

N —sr——"

s bl wH . ————

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 S0 40 30 20 10 ppm

13C NMR spectrum of 3ab
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Dr. YADAV/RAHUL

12/28/2015 12:03:50 PM

D:AINTERNALS\2015\DEC\PPY-IN-4F

289.1450

295.9070

290.1478

296

B o (L

288.1191

90
85—

PPY-IN-4F #3-5 RT: 0.06-0.13 AV: 3 SB: 16 0.43-0.84, 0.00-0.06 NL: 9.14E4
100
95

T: FTMS + c ESI Full ms [150.00-1500.00]

~

287.1477

o wowo
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(2]

')

N
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N
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o
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m/z

HRMS spectrum of 3ab
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'H NMR spectrum of 3ac
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NN NN NN ANNANNAN — — — o~ 0~ O

g — p— p— p— — — p— p— o p— — ~S~ 0~ Current Data Parameters
NAME 5-1-15 RS-67
EXPNO 910
PROCNO 1

F2 - Acquisition Parameters
Date.

i 2304
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2

D 5536
SOLVENT CDCI3
NS s12

O DS 0
H 24038461 H
FIDRES 0366798 Hz
13631488 sec
RG 201.48
DW 20,800 usec
E usee
N Cl Tt 3
N DI 2.00000000 sec
DIl 003000000 sec
H 1
= CHANNEL f] =====e
100.6304993 Mz
13C
9,00 usec
6109999847 W

PLWI2
PLWI3

021630999 W

F2 - Processing parameters
st 2

S 3276+
SE 100.6204265 MHz
WDW EM

SSB 0

LB 3.00 Hz

GB

PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 ppm

13C NMR spectrum of 3ac

2

130.27
129.50
129.1
128.80
126.63
123.18
120.78
119.96
—111.08

/
S
X

T
150

T
130

T T T T T T T T T

T T T
140 120 110 100 90 80 70

DEPT 135 spectrum of 3ac
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Expanded COSY spectrum of 3ac
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Expanded HSQC spectrum of 3ac
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ppm
RS-67
1 Dt Parameters
ME  In—4C1 HMBC
O 91l
10 PROCNO 1
_ﬁ @ F2 - Acquisition Parameters
it 20150107
O LOBID. 5 un FABRO BB/
PULPROG ~ hhegpl
1 2048
s soLviNt ©coen
3 00 0 % %
Tokes Vst
1 iz
N O cl o
N
: i O m
125
)
130
NEL ===
135
DC Pi6 1000.00 usec
1~ Acquisiion pusnetes
1006305 Mz
140 Jrasssis4 1tz
21810
12 Processing parameters.
1 20 79 78 77 76 5 74 73 72 7 70 69 68 ppun 2048
SE_ 4001605156 Mz
wnw SINE
Sample Name Dr. YADAV/RAHUL Position Vial 6 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename PPY-RS-67-189.d ACQ Method ISO-DEC.m Comment Acquired Time
x10 4 |+ESI Scan (0.7 min) Frag=150.0V PPY-RS-67-189.d
1.9
1.8
1.7 304.0888
1.6
1.5
1.4
= O
1.2
1.1
O 3 O c
1
H
0.9
0.8
0.7
0.6 306.0853
0.5 305.0885
04 303.0805
0.3
0.2 307.0902
0.1
o
302 303 304 305 306 307 30: 310 311 312 313

8 3
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3ac
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S IITITIILIIIAMamaamamaddddaaaqaa====== "
-~ 2 o ol o o o o o o o e o w o w o o o a o w o e o o e o o e e e o o o o — Current Data Parameters
NAME  IN-4Br ~15
EXPNO 970
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150807
Time 1733
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2230
™ 65536
SOLVENT cpen
NS 8
DS 0
SWH 9615.385 Hz
FIDRES  0.146719 Hz
AQ 3.4078720 sec
RG 129.57
N DW 52,000 usec
Br DE .50 usec
N TE 3000 K
H D1 1.00000000 sec
™0 1
=== CHANNEL f| =====
400.1629712 MHz
NUC1 IH
Pl 13.20 us
PLWI 13.00000000 W
F2 - Processing parameters
S| 65536
© 4001605099 MHz
DW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
A A
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
() é'{c <+
el 2[R
Sl |=lsl<ls
'H NMR spectrum of 3ae
THORAOR ANV OANRA NN O o4
ST —SRLBLL N — S A — il
OO N NOANANAANNANA ™ e S~ \O IN-4Br
i it foc R o Mol o J5 o i B B G e EEE
NV/”/%’// v Current Data Paramoters.
NAME  IN-4Br 7-8-15
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date. 20150810
Time 28
INSTRUM ~ “spoct
PROBHD S mm PABBO BB/
PULPROG _ zgpgi)

s

SOLVENT _ CDCI3
NS s12
DS [
SWH 24038461 He
FIDRES 0366798 He
N
H

AQ
RG
DW

200000000 sec
DIl 003000000 sec
™0 1

CHANNEL f] s
SFO1 1006304993 M

« CHANNEL 12 s —
400.1621006 MHz.
iH

waltz16
9

0.22651000 W
F2 - Processing parameters

si 32768
SE 100.6204250 MHz
WDW EM

SSB 0
LB 300 Hy
GB 0
} I 1 l = =
" o ad \e -
T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 ppm

13C NMR spectrum of 3ae
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User Name

Instrument 1
Sample

Instrument Name
SampleType
Comment

Position Vial 1

Dr. YADAV/RAHUL

Sample Name
Inj Vol

Success

IRM Calibration Status

Acquired Time

InjPosition

9/7/2015 1:02:03 PM

PPY-IN-4Br-026.d ACQ Method ISO-DEC.m

Data Filename

353

Counts vs. Mass-to-Charge (m/z)
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HRMS spectrum of 3ae
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160€L
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IN-3Br
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'H NMR spectrum of 3af
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Current Dats Paramesers

F2 - Acquisition Parsmmeiers
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Sample Name Dr. YADAV/RAHUL Pasition vial 10 Instrument Name Instrument 1
Inj Vol 1 InjPosition SampleType Sample

~ Data Filename  PPY-RS-75_11.d ACQ Method ISOCRATIC.m Comment
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20
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IRM Calibration Status

Acquired Time
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Sample Name Dr. YADAV/RAHUL Position Vial 30 Instrument Name Instrument 1 User Name
Inj Vol 10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PPY-1N-24DiCl-056.d ACQ Method ISO-DEC.m Comment Acquired Time 9/10/2015 2:25:44 PM
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Sample Name

Inj Vol

Data Filename

x10 4

kool advail

Dr. YADAV/RAHUL Position
1 InjPosition SampleType
PPY-IN-2,6DiCl_074.d ACQ Method ISOCRATIC.m Comment

Vial 12 Instrument Name Instrument 1

Sample

User Name
IRM Calibration Status
Acquired Time

+ESI Scan (0.5 min) Frag=150.0V PPY-IN-2,6DiCl_074.d Subtract

w
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338.04¢

&

Cl

Success
1/6/2016 3:09:02 PM
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ounts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3ai
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Current Data Parameters
NAME  IN-2CI 6F 12-8-15
940
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PROCNO 1

F2 - Acquisition Parameters
Date_ 20150813
i 6.15
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PULPROG 2230

™ 65536
SOLVENT ~ CDCI3
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======== CHANNEL f] s==s====
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2 - Processing parameers
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'H NMR spectrum of 3aj
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Sample Name Dr. YADAV/RAHUL Position Vial 31 Instrument Name Instrument 1 User Name

Inj Vol

10 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  PPY-IN-2CI16F-057.d  ACQ Method 1SO-DEC.m Comment Acquired Time 9/10/2015 2:29:26 PM

x10 4

1.45

1.4
1.35
1.3
1.25
12
1.15
1.1
1.05
1
0.95
0.9
0.85
0.8
0.75

+ESI Scan (0.5 min) Frag=150.0V PPY-1N-2CI16F-057.d Subtract

3220794

324.0761

323.0824
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Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3aj
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'H NMR spectrum of 3ak
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T
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Acquisiton Parameters
201

ime. <
INSTRUM

PROBIID S mm PABBO BB/
Pl l PROG 2g]

65536
\OI VENT CDCI3
512

Ds 0
SW 24038.461 Hz
FIDRES  0.366798 Hz
AQ 13631488 sec
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DW 20,800 usec
DE 6.50 usec

, 200K

DI 2.00000000 sec
DIl 0.03000000 sec
™0 1

PR .. 7Y | [ —
SFOI 100, mmm MH1

NUC

Pl 9. ‘)Ousu
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1H
CPDPRG(2 mlum
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0.22651000 W

- Processing parameters
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Sample Name Dr. YADAV/RAHUL Position Vial 11 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  PPY-IN-4QN_12.d ACQ Method ISOCRATIC.m C Acquired Time 8/11/2016 1:26:34 PM
x10 4 |+ESI Secan (0.7 min) Frag=150.0V PPY-IN-4CH_12.d Subtract

3.3
3.2
3.1
3
2.9
2.8
2.7
2.6
2.5
2.4

295.1233

o
?
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0.4
0.31 .§-
g

— 293.2800

L L m | all | TR T M . TR n ! I L

L L
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Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3ak
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'H NMR spectrum of 3al
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13C NMR spectrum of 3al

D:AINTERNALS\2015\sep\PPY-1N-4NO2 9/14/2015 11:00:09 AM Dr. YADAV/RAHUL

PPY-1N-4NO2 #3 RT: 0.06 AV: 1 SB: 11 0.01-0.06 , 0.57-0.80 NL: 3.45E4
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

100+
95

90—

85-]

80—

75

70

65| O

60

55 O N Q NO,
50 H

45

40

35|

30

2531 314.1056

315.1134

Relative Abundance

20
15
10+

316.1168

5 ‘ ‘
o i 311.1468 313.1652 } J 317.0804 319.0960 320,0833  322.0775 324.3259
FrrrT et b e e 00 3200638 220775 . B2A 08
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HRMS spectrum of 3al
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y
1
N\ S
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Nuct 1H
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.
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D:\INTERNALS\2016\JAN\RV-IN-4Me

1/11/2016 12:11:54 PM

RV-IN-4Me #4 RT: 0.10 AV: 1 SB: 10 0.43-0.70,0.01 NL: 3.69E6

T: FTMS + ¢ ESI Full ms [50.00-1500.00]
100,
95
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70- O
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o
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e
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|
|

_—4.6226

npayg ~ 00O —

o R ] O A

SRS B =

adad ‘NN AN IN-EST (EFPC)

b e e B ——— —
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F2 - Acquisition Parameters
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Time 16.14
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PULPROG 2830

™ 65536
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NS 8

DS 0

SWH 9615385 Hz

FIDRES  0.146719 Hz

Al 4078720 sec

RG 114.26

DW 52.000 usec

DE 6.50 usec

TE 300.0 K

DI 1.00000000 sec
1

CHANNEL 1 ==ee=.
SFOI  400.1629712 MHz
H

13.20 usec
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'H NMR spectrum of 3an
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13C NMR spectrum of 3an

DAINTERNALS\2015\DEC\PPY-1-IN-EST 12/3/2015 12:25:56 PM Dr. YADAV/PARUL

PPY-5CI-IN-EST #4-5 RT: 0.10-0.13 AV: 2 SB: 12 0.37-0.67,0.01-0.03 NL: 5.03E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

Relative Abundance

100+
95|
90|
85—
80|
75|
70|
65|

60
55
50
45
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35
30
25
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15
10

5
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m/z

HRMS spectrum of 3an
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IN-345-TRIOME

Current Data Parameters
NAME  IN-345TriOMe
990

EXPNO
PROCNO 1

8.3434
7.6686
7.6489
7.4891
7.4856
7.4682
7.4653
7.4425
7.4290
7.4244
7.4105
7.3910
7.3758
7.3233
7.3201
7.3167
7.3019
7.2834
7.2799
7.2707
7.2599
7.2418
7.1844
7.1825
7.1646
7.1469
6.6400
3.8839
3.6795
1.6215

F2 - Acquisition Parameters
Date_ 20150716

Time 701
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2830

™ 655
SOLVENT [STeE)
NS 8

D 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG 10041
DW 52.000 usec
DE 6.50 usec
TE 3000 K
DI
DO
= CHANNEL f1 ===
400,1629712 MHz

T T T T T T T T T T T T

9 8 7
CAREINREIN gl
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H NMR spectrum of 3aq
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Currcan Dats Pursancters
NAME  IN-345TiOMe
EXPNO 950

F2 - Acquisition Paramcices
e,
0

T

INSTRUM  spect

PROBHD_$ me PABBO BB/
g0

™ 6553

SOLVENT  CDX3

NS 64

D o

sw 24038461 1z

FIDRES 0366798 Hy.

AQ 13631488 e

RG 0).48

DW 20,800 usec

E 6,50 usec
000K

DI 200000000 s

DIl 003000000 we

DO 1

s CHANNEL (1

SFOL 1006304093 MHz

NUCH 13C

Pl 990 e
PLWI 5300000000 W

CHANNEL (2 ———
4001621006 Mz

NUC it

CPDPROL?  walu16

wee
PLW2 1300000000 W

PLWE2 027963
PLWI3 022651000 W
F2 - Processing parameters
si 327608
1006204257 MHz
EM
0
3001

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectrum of 3aq
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Sample Name Dr. YADAV/RAHUL Position Vial 3 Instrument Name Instrument 1 User Name

Inj Vol

10 InjPosition SampleType Sample IRM Calibration Status

Data Filename  PPY-IN-3.4.5-TriOMe- ACQ Method 1SO-DEC.m Comment Acquired Time

X

2
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4 4 aaona
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s A A

W oo
WNLHEO®S

= NNNN
DNNDO®

1.6
1.4
1%

0.8
0.6
0.4
0.2

+ESI Scan (0.4 min) Frag=150.0V PPY-IN-3.4.5-TriOMe-028.d

5

361.161

5
1642

Success

9/7/2015 1:27:29 PM
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Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3aq
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'H NMR spectrum of 3ar

S61



147.26

i
/
\

141.46

—

Q-uVvmnnA -~ AT AN

STERONANRS OOV 0 O <
NFTOXXBNNNOANT = SO . eH00
NN N AANANANANN - oSS~ \O
RSl S o D o [ (i oD fpam fham pham fp— ~~ &

4

bl

IN-FUR

Current Duta Parameters
NAMEE  IN-FUR 30-11-2013
ai0

PROCNO

Tine
INSTRUM —_spect
PROBIID S mrm PABBO B/
PULPROG 73

oy

a 5003 K
DI 200000000 ks
o

mmemmnan CHANNEL 11
SFOL 100630085 Mitz
Nuet 13

3 990 mec
PLWL 5500000000 W

T
200

T

190 180

DAINTERNALS\2015\DEC\PPY-IN-FUR

170

T

160

T T T T T

T T T T

T
150 140 130 120 110 100 90 80 70 60

13C NMR spectrum of 3ar

12/3/2015 12:29:58 PM Dr. YADAV/PARUL

PPY-IN-FUR#3 RT: 0.06 AV: 1 SB: 12 0.36-0.67 ,0.01-0.03 NL: 8.80E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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IN-THO

8.2373
7.6082
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7.5542
7.5511
7.5336
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7.4423
7.4218
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7.1478
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7.1166
7.0366
7.0272
7.0243
7.0150
1.5966

Camrent Data Parameters
NAME  IN-THO 6-8-15
EXPNO 960

F2 - Acquisition Parameters
_ 20150806

D 5536,
SOLVENT  CDCI3
NS 8

Al 3 20
RG 11426
DN S00me
DB Gsume
N T 000K
DI 1000000 sec
o g
N s A
H o p—
SFO1 0169713 Mitr
Nuct 1H
1320 wee
L) 13.00000000 W
2 - Prcessing purcien
s
Sk aonaoson i
B
s o
L 0.30 Hz
B o
T

e
o
v
IS
w
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=
3

o
1.00\
LI o
2.12§
445\
2.34
1.16
1.00
1.03

'H NMR spectrum of 3as
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R R R R R R s R R R R R R ~ S0 Curent Deta Pazammtors
o o ~ 0~ ~ NAME " IN-THO 6-5-15

EXPNO 2
W PROCNO 1

2 - Acquisition Parameters
. 20150807

%

19.22

TRUM  spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 5530
SOLVENT _ CDCI3
NS 2048

0
24038.461 Hz
2 036798 Hz
AQ 13631488 sec
RG 201.48
bw 20.800 usec
DE 6.50 usec
T 3000 K
Y DI 200000000 sec
DIi 003000000 sec
O \ | ™0 1
H S CHANN
s

N
CPDPRG2  waltzi6
PCPD2 90.00 usec
PLW2  13.00000000 W
PLWI2 02796399 W
PLWI3 022651000 W

F2 - Processing parameters
E 32

SF 1006204265 Mz
WDwW EM

SSB

0
LB 3.00 He
GB 0
PC 140

T T T T T T T T T T T T T T T T T T T T T
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13C NMR spectrum of 3as



D:AINTERNALS\2015\sep\PPY-IN-THO 9/8/2015 12:47:01 PM Dr. YADAV/RAHUL

PPY-IN-THO#6 RT: 0.15 AV: 1 SB: 16 0.01-0.03, 0.52-0.96 NL: 1.49E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 3as
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'H NMR spectrum of 3at
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D:AINTERNALS\2016\JAN\PPY-IN-INOLE
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13C NMR spectrum of 3at

1/25/2016 12:15:09 PM Dr. YADAV/RAHUL

PPY-IN-INOLE #7 RT: 0.19 AV: 1 SB: 18 0.35-0.82,0.03-0.10 NL: 4.74E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 3at

40

|
316

30

S65



£9¢S°T —

LITES
€ETO'L
PO¥0'L
TSLT'L
€8LT°L
6T61°L
1961°L
ST0TL
S60T'L
PITL
YeeTL
£€9TT'L
S6ET'L
86ST'L
8YLT'L
Pr8T'L
P06T°L
9L6T'L
SOTEL
TLIEL
8IEE’L
S8YE'L
S99¢°L
80€8°L
95ER’L
1918°L
LTSY'L

C-BB-BZD

O

]

[

0!
(=)
oj

N}
b

'H NMR spectrum of 3ea

C-BB- BZID

OL LYy—

P89L
91°LL

8V°LL

99011
T]'SII
98611
9s0CI
Iscci
€L°ST1
LT9C1
[0} 5iray |
€S7LTI
0€'8CI

CTS'8C1
I18°8CI
90°0¢€1
ECIE]
Y6 1€l
9T'sEl
EI°LEL
€0°8¢El
ST'8EI

—N= VYV

O

O

yroTe
VA A

i

G

v

0 ppm

10

5040 30 20

70 60

10090 80

200 180 170 160 150 140 130 120 110

190

13C NMR spectrum of 3ea

S66



iample Name DR.YADAV/RAHUL Position Vial 2 Instrument Name Instrument 1
nj Vol 1 InjPosition SampleType Sample
)ata Filename PPY-3EA.d ACQ Method ISOCRATIC.m Comment

User Name

IRM Calibration Status Success
Acquired Time

8/7/2017 1:15:22 PM

=x10 5 | +*ESI Scan (0.4 min) Frag=175.0Vv PPY-3EA.d
7.5
7.25
7
6.75
6.5

6.25 O
6 - |
5.75

-0
5.25 N

5]
a4.75
4.5
4.25
4
3.75

360.1778

$
3611804

v
g
3510

362.1826

-

357 358 359 360 361 362 363 364 365
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3ea

268
4209
4086
4023
3961
3454
3390
3326
3237
2600
2117
2069

1903

Toe—ms\——

8.2644
7.6461
7.6425
4
7.1855

7
7
7
7
7
7
i
7
7
7
7
7
7

366

367

— 1.6045

368 369

5CL-IN-PH

Current Data Parameters
NAME  5CI-IN-PH 17-9-15
EXPNO 990
PROCNO 1

PULPROG 2230
D 655.

0
9615.385 Hz
0.146719 Hz
3.4078720 sec
89.7

52.000 usec
6.50 usec

3000 K
1.00000000 sec
1

HANNEL f
400.1629712
NUCH IH

Pl 13.20 usec
PLWI  13.00000000 W
F2 - Processing parameters

400.1605091 MHz
EM

0.30 Hz

1.00

T T T T T T T T T T

T

'H NMR spectrum of 3ba
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Relative Abundance
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13C NMR spectrum of 3ba
DAINTERNALS\2015\DEC\PPY-5CIIN-PH 12/3/2015 12:27:57 PM Dr. YADAV/PARUL
PPY-5CLIN-PH #4 RT: 0.10 AV: 1 SB: 12 0.37-0.67 , 0.01-0.03 NL: 5.30E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 3ba
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13C NMR spectrum of 3bd

Ge3IC AT R S e R AN el 85 8R3I8RECR =y
BSOS ER N AOHNOACACAXARANDIRDNRN ARG —nal =~
TEE " OXXAETSIARA O NNRXEEOD TN =D O ~
T Gaan o it o ool ol Lol Nl e \ey 5CL-IN-2CL
L o e e L e o o o o o e e o e e o L o o e S T i o o —
Current Data Parameters
NAME 5CL-IN-2C1
EXPNO 920
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150821
Time 17.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CcpC13
NS 8
DS a
SWH 9615.385 Hz
FIDRES 0.146719 Hz
aQ 3.4078720 sec
RG 145.29
DW 52.000 usec
DE 6.50 usec
T T T T T TE 300.0 K
D1 1.00000000 sec
15 74 73 T2 7.1 ppm 56 1
© A o -~ = CHANNEL f£1
@ | |2 = o~ SFO1 400.1629712 MHz
< = 12 < < NUC1 1H
o el S = T Pl 12.85 usec
PLW1 13.10000038 W
F2 - Processing parameters
SI 65536
SF 400.1605027 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L LA. A
T T T T T T T T T T T T T T T T
12 11 10 9 8 7 6 ] 4 3 2 1 0 -1 ppm
QA [n(S) L=
e s b B S
=== ===
AN = QAN NASAN DD — =10 O~
AHERBERRCBARGHAIZE oy 5C1-IN-2C1
TLTAAAN—"CARNBOOO O oS i N0
R R R R R R R R R R R R R R ~ SO
Al Rad ghad fhad Rk fad g s e Jh 2 s s 3 s fhio ~ 0~ ~
Due” 20150822
Tme RIS
FROBID. S en BABBO BB/
)
™ g
SOLVENT . Coeis
NS si2
SWH 20846 He
FIDRES 0366708 Hs
AQ 1363148 see
RG 20148
W 2000 osee
DE 650 usee
300K
DI 200000000 sec
DIl 0.03000000 se
O ™ i
cl SOT 100 43098 M
wer S
D B 222
N S e
cl ChovRaz  wawte
PerD2 20 wee
PLWZ 1310000038 W
PLWIZ 026705000 W
PLWIS 021630999 W
F2 - Processing paramcters
si 2
SE 1006204250 MHz
Wow =
ss8 0
in 2004
G o
e 190
W ek oy - "y e Mo aaladiind odb bbasiall bl YW A al sl
¥ ¥ o L ailead u - 4 Y L i il
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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;mle Name Dr. YADAV/RAHUL

Inj Vol &

Data Filename PPY-SCI»IN-ZCLlZS.d VACQ Meﬂ?d lSOCFy}_TEm
+ESI Scan (0.9 min) Frag=150.0V PPY-5C

x10 4
2.2

2
2
1.9
1.8
-7
1.6
1.5
1.4
1.3
T2
1.1
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

User Name
IRM Calibration Status
Acquired HE Sy

Instrument 1
Sample

Instrument Name
SampleType
Comment

Position Vial 4 o
InjPosition

12/22/2015 11:11:57 AM

IN-2CI-126.d Subtract (2)

v
=1

50

=1

338

&

O

Cl

337.0436
339.0504
341.0504

o

365 370
340 360

345 350 355
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3bd

8.4121
7.7810
7.7764
7.5121
7.5075
7.4927
7.4882
7.4032
7.3814
7.3624
7.3450
7.3376
7.3332
7.3198
7.3166
7.3122
7.3012
7.2973
7.2856
7.2813
7.2766
7.2599
7.2549
7.1983
7.1938
7.1790
7.1745
7.1563
7.1370
7.1176
1.5894

5C1-IN-2, 3-diCl

Current Data Parameters
NAME  SCI-IN23diCY 25-8-15

F2 - Acquisit
Date W1
Time 7.54
INSTRUM

EXPNO
PROCNO

STRUM spec
PROBHD S min PABBO BB/
PULPR 7230
™ 65536
SOLVENT €D
NS
Ds
WH 615,385
FIDRES 0146719 Hz
AQ 34078720 sec
RG 14529
o @ DW 52,000 wsec
DE 6.50us
TE 3000 K
DIt
™ 1
e CHANNEL ] =

S 4001629712 Mitz
1 1H

Pl 1285 usec

PLWI 1310000038 W

E2 - Processing purameters

st 6553

SF 4001604996 MHz

WDW EM

SSB

LB

GB 0

-3

030 Hr

100

T T T T T T T T T T T .

’ ) 4 ppm
3 g
=l ISI=lnleilei

'H NMR spectrum of 3bh
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D:AINTERNALS\2015\sep\5CI-2,3DiCl
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13C NMR spectrum of 3bh

9/9/2015 11:26:50 AM

5CI-2,3DiCI#3 RT: 0.06 AV: 1 SB: 16 0.01-0.03, 0.36-0.80 NL: 1.60E5

T: FTMS + ¢ ESI Full ms [100.00-1500.00]
100
95~
90|
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5 366.3733
RE!

Cl

Relative Abundance
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HRMS spectrum of 3bh

Dr. MAURYA/RAHUL
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5CL-IN-4CN

8.3939
7.5981
7.5825
7.5780
7.5087
7.5043
7.4875
7.4455
7.4425
7.4388
7.4233
7.4150
7.4064
7.3830
7.3780
7.3666
7.3615
7.3528
7.3488
7.3454
7.2601
7.2499
7.2449
7.2283
7.2234
1.5978

Current Data Parameters.
NAME

AME  SCI-IN-4CN 1-9-15
EXP) 940
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150901
Time 1636

INSTRU! spect
PROBHD S mm PABBO BB/
PULPR 7

™ 55
SoLvENT e
NS 8
DS 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
RG 2
bW 5
DE 3
CI TE 3 X
DI 1.00000000 sec
N TR o
H NUCI
Pl 12.85 usec
PLWI1 13.10000038 W
F2 - Processing parameters
St 65536
SF 400.1605100 MHz
WDW EM
SSB 0
1B 030z
GB 0
J PC 1.00
T T T T T T T T T T T T T
12 11 10 9 8 7/ 6 5 4 3 2 1 ppm
—(~ S
8| [§[=[=12|K
- Laglla 1 Eatlhs o Lol
1
H NMR spectrum of 3bk
IICIIILLCIFIACLRSR 5CL-IN-4CN
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e
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o
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L 140
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13C NMR spectrum of 3bk
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Sample Name Dr. YADAV/RAHUL Position Vial 32 Instrument Name Instrument 1 User Name

Inj Vol 10 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PPY-5CI-4CN-058.d ACQ Method I1SO-DEC.m Comment Acquired Time 9/10/2015 2:33:14 PM
x10 3 |*ESI Scan (0.6 min) Frag=150.0V PPY-5CI-4CN-058.d Subtract
©
3.2 g
3.1 =
3 &
29
2.8
2.7
2.6
25
2.4
23
22
2.1 Cl
- <
1.9 N
1.8 H
157
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1.5 o
%51
1.4 =2
1.3 o
3]
e
5
1 oy w
oo| & w0 s
0.8 o = = = <
o7] o g S 3 g
© & -
0.6 & T 3
0.5
0.4
0.3
0.2
0.1
o
325 326 327 328 329 330 331 332 333 334 335 336 337
Counts vs. Mass-to-Charge (m/z)
(=
D %oom-—-—lnv—-ln@ml\c\\owmmvvwoo o — 00
= OYIQAENERZAIIaIeIESn — ggm
(= A= VAT OAANNT OO ) =)
a dagehnIIdsImaaaadacda m AR
— 06 06 I~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0~ 0~ 0~ 0~ 0~~~ i ol 5CL IN 4NO2

tion Parameters
20160216
19.23

Q_
=23

z
o
N

T T T T T T T T T T T T T T T
7 6 5 4 3 9 1 0  ppm

9 8
S Fn)m/ﬁ)ovl\
2 N|N|= S
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'H NMR spectrum of 3bl
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\

Sample Name Dr. YADAV/RAHUL
Inj Vol 1
Data Filename  PPY-5C-IN-4NO2_155.

160

Position

T
150

T
140

T T T T T T T
130 120 110 100 9 80 70

T
60

13C NMR spectrum of 3bl

InjPosition

ACQ Method

Vial 4

ISOCRATIC.m

Instrument 1
Sample

Instrument Name
SampleType
Comment

User Name
IRM Calibration Status
Acquired Time

Success
2/26/2016 12:22:04 PM

x10 4
2.

NNNNNN
N

hoNmoONSNWAOO

Cl

o

G G e G (T G G

S ahWwh

e

348.0667

349,074

—350.0770

[+“ESI Scan (0.6 min) Frag=150.0V PPY-5CI-IN-4NO2_155.d Subtract

310732

3520762

W
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N
W
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®

351 52 353 5.

3 354 355 356
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3bl
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358 359 360

S74



NAME  5CI-IN-4Me 14-9-15
EXPNO 30
PROCNO 1

—w——oonmoolvsoc—g——r\hmg wy ol

MO~ ARACCANEEYSFTEadALoONno - )

px B KRRl = - - R S B R =B R e R TR R ) o ~ S5CL-IN-4ME
L B B P e Bt Bt g A et g s B B Bniiniw o ba b < " \ p

o8 I~ P~ I~ I~~~ [~~~ S~~~ o~ —  Current Data Parameters

é

F2 - Acquisition Parameters
DIS0914

Date

Time 16.50
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 283

65536
CDCI3
8

0
9615.385 Hz
0.146719 Hz
3.4078720 sec
4.26

‘Q ISI'.\(ll)u\ct
6.50 usec
s 3000 K
Cl 1.00000000 sec
OO gl
N wemwmwes CHANNEL ] swwwe
H SFO1 400.1629712 MHz
NuC1 H
Pl 13.20 usec
PLWI 13.00000000 W
P2- inmm§ parameters
St 65536
SF 400.1605093 MHz
WDhw EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
),
T T T T T T T T T T T T T
12 1 10 9 8 T 6 5 4 3 2 1 ppm
< Slenlenien o
1
H NMR spectrum of 3bm
NN OSMmAl 0 S0t Ot
SR8 =S89R=8dx =R Sy ©  S5CL-IN-4ME
BUSFTLTSANLBB SO N ~ e =
NN NAANANANANNN — — — o~~~ 0 —
bl fagiin fa Ba ahis fi p lom e i ERX S i

L5

cl Tk 00K
DI 200000000 we
DIl 00300000 e
™ '
s CIANNEL 1 semmsme
SIO1 1006304993 Ml
o .
990 usec

1
PLWIE 5300000000 W

s CTANNTL (2 e

A
STO1 4001621006 M1

NUC2 i
CPOPRG  wakals
D2 0w
W2 130

PLWI2 0296399 W
PIWIL 63100

12 Prosessing parsmcters
st

32768

ST 1006200250 Mk

W ™

S8

s 100H

a0

[ 140
Py—ey ' J “ W l J o " "

¥ " 4 W ¥ ¥ i
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13C NMR spectrum of 3bm

S75



D:INTERNALS\2015\DEC\PPY-5CI-IN-4Me 12/4/2015 1:27:00 PM Dr. YADAV/RAHUL

PPY-5CI-IN-4Me #6 RT: 0.16 AV: 1 SB: 15 0.33-0.71, 0.01-0.06 NL: 7.99E4
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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i cl
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e
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Relative Abundance
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HRMS spectrum of 3bm

R =AYV ORNONO W ® =1 =+
3 quclwcw\mvoa«§ Rl a

oo Vvt any =3 v
A AR = — =G o R wy
B NEENENNENNOOO e —

5C1-IN-24diome

T T T T T T T T

12 11 10 9 8 7 6 5

i

'H NMR spectrum of 3bp

w
1~

ppm

S76



© O < O o0
e 90 Ay
NN v
~o~~ relet

—160.91

N/ V

5CL-IN-24 DIOME

T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9% 8 70 60 50 40 30 20 ppm

13C NMR spectrum of 3bp

Sample Name Dr. P.P. YADAV Position Vial 5 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  4-5CI-IN-24Me0-147.d ACQ Method ISOCRATIC.m Comment Acquired Time 12/23/2015 11:23:35 AM

x10 4 | +ESI Scan (0.8 min) Frag=150.0V 4-5CI-IN-24MeO-147.d Subtract ¥ L

4.2

64.109
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3.4 O

3.2 o
s O
2.8 0\
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VN ; ©
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HRMS spectrum of 3bp
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H
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F2 - Processing parameters
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0
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'H NMR spectrum of 3bq
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Currend Data Puruencicrs
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e
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13C NMR spectrum of 3bq

S78



DAINTERNALS\.. \sep\PPY-5CI-1N-3,45-OMe 9/14/2015 10:568:08 AM Dr. YADAV/RAHUL &8 5eA

PPY-5CI-1N-3,45-OMe #4 RT: 0.09 AV: 1 SB: 14 0.01-0.03 , 0.60-0.97 NL: 3.55E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00] ' Fu
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70 1 O
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390 ‘

HRMS spectrum of 3bq
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—1.5871
—1,2713
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PROBHD 5 mm PABBO BB/
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8

SWH 8012.820 Hz

O
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\
N
H
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F2 - Processing parameters
S 1553

2
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‘k PC 100
v
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g [5®S
- —|o6len

'H NMR spectrum of 3ca
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13C NMR spectrum of 3ca

DAINTERNALS\2015\DEC\PPY-5CI2F-IN-PH 12/4/2015 1:29:00 PM Dr. YADAV/RAHUL

PPY-5CI2F-IN-PH #4 RT: 0.09 AV: 1 SB: 15 0.33-0.71, 0.01-0.06 NL: 3.29E5
T: FTMS + c ESI Full ms [100.00-1500.00]
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HRMS spectrum of 3ca

S80



8.3475
7.4613
7:37152
7.3586
71.3575
7.3500
7.3429
7.3285
7.3056
7.2827
7.2600
7.2144
72132
7.2093
7.2083
7.2050
7.1928
7.1914
7.1865
7.1799
7.1672

2
7.1338

5CL 2

7.154
1.5876

NA
EXPNO
PROCNO

F
D

Time_
INSTRUM

F IN 4CL

( urrent Data Parameters
f Scl.2

F-IN-4C1
950

= Acquisition Parameters.
20151214

15.10

pect
PROBHD 5 mm PABBO BB/

PULPROG

™ 65536
SOLVENT
NS

DS
SWH
FIDRES

SFO1
NuCl1
Pl

PLWI

CH/ L
400.1629712 MHz
IH

9615.385 Hz
0.146719 Hz
4078720 sec
129.57
52.000 usec

13.20 usec

13.00000000 W

F2 - Processing parameters
SI 65536
S 400.1605100 MHz
WDW EM
o
0.30 Hz
l 1.00
T T T T T T T T T T T T T
13 12 11 10 8 6 d 4 3 2 1 0 m
Pp!
gl (g
- —|=leq
'H NMR spectrum of 3cc
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13C NMR spectrum of 3cc
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D:\INTERNALS\2015\DEC\SCI2-F-1N-4CI 12/14/2015 2:21:46 PM Dr. YADAV/RAHUL

SCI2-F-IN4CI #45 RT: 0.10-0.13 AV: 2 SB: 16 0.37-0.81,0.01-0.03 NL: 1.41E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

e 356.0413
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HRMS spectrum of 3cc
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'H NMR spectrum of 3ck
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13C NMR spectrum of 3ck

Sample Name  Dr. YADAV/RAHUL Position Vil 14 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  PPY-SCI2F-1N-4CN_078 ACQ Method ISOCRATIC.m Comment Acquired Time 2/17/2016 12:56:01 PM
%10 S | +*ESI Scan (0.5-0.5 min, 6 Scans) Frag=150.0V PPY-5CI2F-1N-4CN_078.d
1.15 -4
o
=
1.1 e
3
1.05 3
1
0.95

Cl.
- >

£ B
:
0.85

SO

N

H

(=]
W
o
0768

=)
w
8

o
° L
=
346.0677
350.0743

0.05

339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 3ck
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'H NMR spectrum of 4da
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13C NMR spectrum of 4da
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D:AINTERNALS\2016\march\PPY-IN-3Me -2/ 3/8/2016 12:58:20 PM Dr. YADAV/RAHUL

PPY-IN-3Me #7-9 RT: 0.19-0.26 AV: 3 SB: 14 0.55-0.89, 0.01-0.06 NL: 1.08E6
T: FTMS + ¢ ESI Full ms [100.00-2000.00]
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HRMS spectrum of 4da
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'H NMR spectrum of 4dc
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DAINTERNALS\2017\AUGUST17\RKM-352C

13C NMR spectrum of 4dc

8/23/2017 1:29:39 PM

Dr. YADAV/RAHUL

RKM-352C #12 RT: 0.33 AV: 1 SB: 6 0.49-0.59, 0.03-0.06 NL: 9.08E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

100+
957
90—
85—
80
75|
70—
65

Relative Abundance

348.1259
350.:1231
347.1186
‘ 349.1286
351.1262
346.1111
345.3287 346.6233 | 347.9450 ; 348.2990 3496381[ 3503575‘ 352.1289 353.2345 3563.9721
B L S R R LR RARS LA R L R LA RN A CAAE AR ) AR ARAR RS RAR) Ly RALE LA RA AR DA IR LN AL AN AARE LA LA RALY RAAE AR AR AARR AR LA REA) LALE RAAN RARY RAAN RARE LAAN WAL T
345 346 347 348 349 350 351 352 353 354 355
m/z
HRMS spectrum of 4dc
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Sample Name Dr. YADAV/RAHUL Position Vial 6 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  RKM-356C.d ACQ Method ISOCRATIC.m Comment Acquired Time 9/20/2017 3:31:53 PM

%10 4 [+ESI Scan (0.3 min) Frag=175.0V RKM-356C.d
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'H NMR spectrum of 4dv
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13C NMR spectrum of 4dv
DAINTERNALS\2017\AUGUST17\RKM-352G 8/23/2017 1:35:56 PM Dr. YADAV/RAHUL
RKM-352G #13 RT: 0.36 AV: 1 SB: 6 0.49-0.58, 0.03-0.06 NL: 4 25E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 4dv
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J.JA‘J]M A ppm

iy ) Current Data Parameters

NAME  2AAP-IN-4Br HMBC
EXPNO 970
PROCNO 1

2AAP IN 4BR

F2 = Acquisition Parameters
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DAINTERNALS\2016\march\PPY-2AAP-IN-4Br

3/16/2016 1:04:12 PM Dr. YADAV/PARUL

PPY-2AAP-IN-4Br #9 RT: 0.26 AV: 1 SB: 16 0.48-0.92, 0.06-0.10 NL: 5.66E5

T: FTMS + ¢ ESI Full ms [100.00-2000.00]
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'H NMR spectrum of 4dk
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13C NMR spectrum of 4dk

DAINTERNALS\2017MAUGUST17\RKM-352F 8/23/2017 1:31:46 PM Dr. YADAV/RAHUL

RKM-352F #9 RT: 0.24 AV: 1 SB: 7 0.46-0.59, 0.03-0.06 NL: 1.17E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 4dk
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DAINTERNALS\201\AUGUST17\RKM-352E

8/23/2017 1:33:51 PM

RKM-352E #8 RT: 0.21 AV: 1 SB: 6 0.48-0.58, 0.03-0.06 NL: 2.38E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

Dr. YADAV/RAHUL
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'H NMR spectrum of 4dm

S97



SQXV—=AIX =N =AW

SO TR OXRN OO ot —=O O —

SO TR R %LU N nea=®Yo  RKM-352D
T TN ANANNN =~ TSN QX O

SIS RLIENLIEA Ll £ At £ b oD F i A <+ F & oo

2
—61.29

L I

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 ppm

13C NMR spectrum of 4dm

DAINTERNALS\201TMAUGUST17\RKM-352-D 8/29/2017 12:17:03 PM Dr. YADAV/RAHUL

RKM-352-D#6 RT: 0.16 AV: 1 SB: 2 0.03-0.06 NL: 2.44E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 4dm
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Curment Data Parameters
NAME  2AAP-IN-4OMe
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F2 - Acquisition Pamameters
Date 20160310

Time 17.38
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'H NMR spectrum of 4do
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Dr. YADAV/PARUL

3/16/2016 1:02:09 PM
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F2 - Acquisition Parameters
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DMSO
409
0
24038.461 Hz
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CPDPRG[2
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PLWL2 027963999 W
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F2 - Processing paramelers
sI 32
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etk L - 4 W \
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13C NMR spectrum of 4dp

DAINTERNALS\2017\SEP2017\rkm-356d 9/11/2017 1:36:42 PM Dr. YADAV/IRAHUL

rkm-356d #7 RT: 0.18 AV: 1 SB: 3 0.03-0.09 NL: 1.41E5
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
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HRMS spectrum of 4dp
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8/29/2017 12:19:07 PM Dr. YADAV/RAHUL

267.1691

266.6075

266.1658

~NH

273.0640 274.0529

269

269.1750
miz

LA S

268.1722
268

LA e s e e
267

I
-
266

265.1582
]

{

264.1505

10—

15

souepuNqy anle|sy

RKM-352H #6 RT: 0.16 AV: 1 SB: 2 0.03-0.06 NL: 1.33E6
T: FTMS + ¢ ESI Full ms [100.00-1500.00]

DAINTERNALS\2017\AUGUST17\RKM-352H
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HRMS spectrum of 4dw
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—159.22

FAGRESR= R SO © © O
o
OIS O 6 0 XSS 1Y o B o = =< RKM-364
SoddddaqQaaa S0 <f 90 7 €7 Cument Data Parameters
bl e et B e ol b R sl ) sl ¢ @ Al A1 NAME <M-364
EXPNO 1020
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171018
Time 020

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  2gpg30

65!

™ 5536
SOLVENT CDCI3
NS 2048

DS

4
24038.461 Hz

D:ANTERNALS\2017\0cti\RKM-364

RKM-364 #4 RT: 0.09 AV: 1 SB: 3 0.03-0.09 NL: 2.54E4

SWH

FIDRES  0.36679 Hz
AQ 13631488 sec
RG 20148
DW 20,800 usec
DE 6.50 usec

TE 3000 K
D1 2.00000000 sec
DIl 0.03000000 sec

N DO 1
CHANNEL {1 ===zzz=:
100.6304993 MHz
13¢
9.90 u
waltz16
90.00 usec

PLW2  13.00000000 W
PLWI2  0.27963999 W
PLWI3 022651000 W
F2 - Processing parameters
SI 32768
SF_ 100.6204258 MHz
WDW EM
SSB 0

i 3.00 Hz

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of 6aa

10/24/2017 11:08:54 AM Dr. YADAV/RAHUL

T: FTMS + ¢ ESI Full ms [100.00-1000.00]

Relative Abundance
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m/z

HRMS spectrum of 6aa
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Instrument Name

SampleType

Vial 17
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Position

Dr. YADAV/RAHUL

Sample Name
Inj Vol

IRM Calibration Status Success
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'H NMR spectrum of 6ac
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13C NMR spectrum of 6ac

Sample Name Dr. YADAV/RAHUL Position Vial 9 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  RKM-359.d ACQ Method ISOCRATIC.m Comment Acquired Time 9/20/2017 3:39:51 PM
x10 5 |+ESI Scan (0.5 min) Frag=175.0v RKM-359.d
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2461274

0.9

0.8

0.7

0.6

0.5

0.4

247.1305

0.3

0.2

0.1

—248.1345

o . ‘
242 243 244 245 246 247 248 249 250 251 252 253 254 255 256
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 6ac
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© © [ e e e O [ e e e e e S N e e
L i S ) ) s ) RKM-363A
| =
1 Data Parameters
|
(1 |
Al I
| M\ I x
T T T
8.1 8.0 T8 B8 Tl 7.6 7+5 7.4 T+3 7.2 Tl
J | | | |
of 0| < o, | —
o (=] r—*l O (=] O (=]
— O o |~ )| ‘r—‘} o~
Cl
X
7
e
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
EEEEEEE o
1S322 2 <
=l erl il en] =l =l i ]
NS AOITNINODS = — A — 0N
A olr =l o h Oy ) 'Sy Oy © 0 Q
—l\g-—nxm-—w:\maocococl\:\v S o
O <+ TN AN A A ~ O 0
— e e e e e = ~~~ — RKM-363A
\ \\‘\\‘\ﬁ\‘% \l/ Current Data Parameters
NAME RKM-363 A
EXPNO 1000
PROCNO 1
F2 - Acquisition Parameters
ate_ 0171010
Time 1632
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  7gpg30
™ 65536
SOLVENT DIz
NS 512
DS 0
SWH 24038.461 Hz
FIDRES 0366798 Hz
AQ 1.3631488 sec
RG 201.48
DW 20.800 usec
cl DE 6.50 usec
AN TE 300.0 K
_ DI 2.00000000 sec
0.03000000 sec

ifel 3
Pl 9.90 usec
PLW1 53.00000000 W
= CHANNEL 12
SFO2 400.1621006 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLWI12 0.27963999 W
PLWI13 0.22651000 W

F2 - Processing parameters
sI 32768

100.6204246 MHz
EM

[
LB 1.00 Hz

1.40

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR spectrum of 6bd
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D:AINTERNALS\2017\oct\iRKM-363 10/24/2017 11:06:55 AM Dr. YADAV/RAHUL

RKM-363 #5 RT: 0.12 AV: 1 SB: 3 0.02-0.09 NL: 5.01E5 7 EERI - | Tl
T: FTMS + ¢ ESI Full ms [100.00-1000.00]

100 330.1044
95—
90—
85—
®
75% cl X
704 P
| N
®
g 60
< =
B 55
3 > |
2 50-
£ 453
=
& 40;
g 332.1015
305
E
2 331.1076 .
= 332.2931
20-
15-
104 | 333.1046
55 /
oo 327.0098 328.0880  329.7502 ‘ 334.1072  335.3307 336.9316  338.3412
R e B 1y G L L6 . I R T 7 R R LR v LI A T T TR T R T L B L T T L
327 328 329 330 331 332 333 334 335 336 337 338
m/z
HRMS spectrum of 6bd
TRIKECESRECLESECRTIIZIEERTS B8
A=A ALV ANECTCO NN D caaqa
SSHRARRNRRELELVLO T CITITIIELILTASS © o
RKM-360A
A FON AT AN MNMOANO—AO<NOS [oe] T O
OO ONOHD OF A MOWHO<HHWMO N @ O
N—THAOAAOAANNOD DO MN AN~ O NN Te} o O
OO WWWWWWOWWS < < ~N o o
LT e e S e Sl ol ol o o o o o o el ol S e S ~ o~
R . Gob g e yi ) L)
= N Y Y ¢ 4 3 Y
H
1 1 I
\‘H \“ | ‘
U M ;Mh N ) \\
TR i R T T i Rt b| AR (ki i PRRALLEEZT) T ¥ T TrEs]
8.1 B840 T8 T8 29 To6 TE T4 .83 T2 T ppm
L)L) w L) ||
‘.—« ’wi il ‘v‘f ‘o‘
O O O O! O
o H’ — — —
N
z 0
N WDW - EM
" 0.30 Hz
5
M
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
i | e | b5 o

'H NMR spectrum of 6da
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Current Data Parameters
NAME RKM-360A
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date. 20171012
ime 2
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT (e ak]
NS 1024
DS 4
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
> RG 201.48
z bw 20.800 usec
N DE 6.50 usec
TE 3002 K
D1 2 sec
D11 0.03000000 sec
™o 1
== CHANNEL f] s======
100.6304993 MHz
NI 13C
Pl 9.90 usec
PLW1 53.00000000 W
== CHANNEL 2
400.1621006
1H
waltz16
90.00 usee
13.00000000 W
0.27963999 W
0.22651000 W
F2 - Processing parameters
SI 32
SF 100.6204291 MHz
WDW EM
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR spectrum of 6da

D:AINTERNALS\201 7\0ctiRKM-360A 10/24/2017 11:10:55 AM

RKM-360A #7 RT: 017 AV: 1 SB: 3 0.03-0.09 NL: 2.62E6
T: FTMS + ¢ ESI Full ms [100.00-1000.00]
158.0959

100
o5 |

90 ;l |
asj
sni
75-

701

Relative Abundance
(4,
[=]
|

25° |
20 ‘
15 \
10 \
57
0.153.1269

LA M R W L

157.0885 | 160.1023

Dr. YADAV/IRAHUL

T TBAAM A

156 158

LU Tty wiss sl R S

T |
154 160 162 164 166 1E|§8

m/z

HRMS spectrum of 6da

163.0385 164.9840 167.0693 169.
LA LA Al T )

0854 171.0327 173.0284

ML S Lkt U L Ml b s

170 172
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Current Data Parameters
NAME  RKM-362B
1030
PROCNO 1
0 < o~ WM~ ©0n
o~ ) <« O~ O F2- Acquisition Parameters
oy o - CONO = = Date 21!”)7())()

. . . S it
® © o QR @00 D, 5w FagnO B/
- - — A T

SOLVENT  CDCI
N§ 409
Ds 4
SwWH 24038461 Hz
FIDRES 0366798 He
AQ 13631488 sec
RG 20148
bw 20.800 usec
DE 6.50 wec
1k 3000

DI 2.00000000 sec

160 155 150

NUC2
CPDPROZ  walizl6

POPD2 90,00 wsee
"l 1300000000 W
PLWI2  0.27963999 W

PLWI3 022651000 W

F2 - Processing parameters

N/

LB 300 Hz
0

[ 140

= CHANNEL 2 wesussn
400.1621006 Mz
i

T T T T T T
200 190 180 170 160 150

T T T T T T T T T T T

13C NMR spectrum of 6db

T T T T
140 130 120 110 100 9 8 70 60 S50 40 30 20 10 0 ppm

ters

Hz

1z

usec
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Sample Name
Inj Vol
Data Filename

+ES| Scan (0.8 min) Frag=150.0vV RKM-362B.d

Dr. YADAV/RAHUL
1
RKM-3628B.d

Position
InjPosition
ACQ Method

Vial 19 Instrument Name
SampleType

Comment

Instrument 1
Sample

User Name

ISOCRATIC.m Acquired Time

IRM Calibration Status

Success
10/4/2017 2:22:01 PM

x10 4
7
6.75
6.5
6.25
6
5.75 |
5.5
5.25 |
5
4.75
4.5
4.25
4]
3.75 |
3.5
3.25
3
2.75]
2.5
2.25
2
1.75
1.5
1.25
1-
0.75-
0.5
0.25

o

198.1284

Y,

199.1318

2001325

8.0026
8.0010
7.9817
7.9803
7.8938
7.8911
7.8730
7.8703
7.5980
7.5946
7.5808
7.5773
7.5738
7.5599
7.5565
7.4585
7.4555

7.441

A/

197 198 199 203 204

200 201 202
Counts vs. Mass-to-Charge (m/z)

HRMS spectrum of 6db

2
1504
1312

7.4380
7.4348
7.4206
74175
7.2599

3
3
3

%

7.8730
-7.8703
78738
75599
=7 5565
~T.4585

o
o]
a0}
<
™~

-8.0026
~£—8.0010
*—7.9817
-7.9803
-7.8938
—7.8911
r7.5980
/r7.5946
~7.5808
#5773
7.4348
-7.4206

205

1117

ppm

3.0109

ol

ci

2.9739

206

5175
1536
1349
1158

ol ol

2.1916

2

|

(o

RKM 358A

o0
N
=)
[
IS

10 9

al

1.00
1.02

1.02

'H NMR spectrum of 6dc

13
15

L) —

cil i

o —

ol
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S 3 =828848 ¥ ® o < v ~
— -3 3 -
5 S S~ en < —~ - 8 O £
) % QXS oo < 2 3 -
-] § £3AERAES NN v oo o RKM-358A
| \\\\ / // \I/ | ’ | | Current Data Parameters
NAME  RKM-358 A 13C
EXPNO 9401
PROCNO 1
F2 - Acquisition Parameters
Date 20170920
Time 007
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG __zgpg30
™ 65536
SOLVENT CDCI3
NS 5
DS 4
SWH 24038.461 Hz
FIDRES  0.366798 Hz
B Al 1363
RG 201
Z bW 20.800 usec
N DE 6.50 usec
TE 300.0 K
DI 2.00000000 sec
DIl 0.03000000 sec
1
CHANNEL {1 =
100.6304993 MH;
13C
9.90 usec
53.00000000 W
NUC2 1H
CPDPRGI2  waltzl6
PCPD2 90.00 usec
PLW2 1300000000 W
PLWI2 0.27963999 W
PLWI3 022651000 W
F2 - Processing parameters
s 32768
SF 100.6204334 MHz
WDw EM
SSB 0
LB 1.00 Hz
aB o
PC 140
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 80 70 50 40 30 20 10 0 ppm
13
C NMR spectrum of 6dc
Sample Name Dr. YADAV/RAHUL Position Vial 8 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  RKM-358R.d ACQ Method ISOCRATIC.m Comment Acquired Time 9/20/2017 3:37:14 PM
x10 5 | TESI Scan (0.4-0.4 min, 4 Scans) Frag=175.0vV RKM-358B.d Subtract
6.2 &
64 =
s8] &
5.6
5.4
5.2
51 .
4.8
4.6 | S
4.4 N7
4.2
4
3.8-
3.6
3.4
3.2+
3
2.8
2.6
2.4
2.2
2
1.84
1.6
1.4 - -
1.2 =
. ] 2
0.8 T
0.6 - ™ =
=) o~ =4
g 2 g £ 2
0.2 i =8 = prt =
o L W g & S

176 178 180 182 184 186 188 19%
o

HRMS spectrum of 6dc

192

194 196 198 200 202 204 206 208 210 212 214 216
unts vs. Mass-to-Charge (m/z)
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| | L i
of = o 2
8 s |3 2
| & <

52

.60!

1

RKM~-339A

N\l

=3 @ O MmN N ™
™ O NN NN N™M o
o~ - S oo ® o N
™ ™M MO NNNNN o~
a  ere et &) =
| s !

{

\

——— =

T T T T T T T T T
142 140 138 136 134 13 130 128 126 124 122 120 ppm

RKM-339A
oat

00

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50

13C NMR Spectra of compound 7
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D:AINTERNALS\2018\jan\RKM-340A 1/3/2018 12:21:58 PM Dr. YADAV/RAHUL
RKM-340A #6 RT: 0.14 AV: 1 SB: 3 0.02-0.08 NL: 9.50E4 - T
T: FTMS + ¢ ESI Full ms [100.00-1000.00]

100 j
95—

90 &

—N, —>

Redle
3 — Cl

80 N

7 O

704 Chemical Formula: CgH6Cl,N
3 Exact Mass: 426.0691

427.0763

657
60
55
50
45
405
357
303 .
25 428.0794
207 ‘
15
10
5 426.2384 | 431.0699

E 422.2231 425.2528 432.0732
Oy | SRR A RARA LA EARAD AR LRSS Eaiad nan LAARAY REAR RRAS AR e \433\22‘?‘5
422 424 426 428

429.0733
|

Relative Abundance

430.0764

4352684  437.1918
T il AR A AR R A S
430 432 434 436

T T

m/z
HRMS Spectra of compound 7

5. LC-ESIMS of crude reaction of Compound 3ac

27-Jul-2017

SUNFIRE C18 250 X 4.6, 5Sum 344 C6 (PPY)
17ILCMSJUL221 1485 (25.775) Cm (1476:1489-(1467+1505)) 2: MS2 ES-
100 302.2 4.63e4

4083
C-Ore
N
H
[m-H]
303.3
304.3
4103
6163
5336 6183
" 6222
3895 p— N
136.1 21as SRS % Si1.4 I 680.1701.7
510.7 ot 740.8
1471 s = 4113 4sp8.4 »
. 2543 327.4 6542 708.7
166.0 2122{ 2273 s813 447.4 495.6 S61.0 587.6 641.6 Zeea
239.4
o+ b il dUNE bhd gl gy IRV WA TENRWELS) BT INTY P AP PR N SRR SR W S IE P AL W AT LR L L FLTYU T ER [FILR1 G4
100 150 200 250 300 350 400 450 500 550 600 650 700 750

LC-ESI-MS spectrum (-ve mode) of Crude Reaction mixture (8 h) of Compound 3ac
$117



SUNFIRE C18 250 X 4.6, Sum

ATILCMSIUL221 1484 (25.749) Cm (1477:1492)

1004

1122

118.2
1492 1773,

200

344 CB (PPY) 27-Jul-2017|
1: MSZ ES+
4104 1.73a6|
4124
3128
154
a7e.s s20.3
4514 6104 s
40040414 4 4785 S8 623 3
274, 535 P s60.4 6558 TO38 T4ZE
b 1[4, La n i I e miz
t t T ¥ T t T T ? T 1 T 1
250 300 350 400 450 500 550 800 850 TOO 750

LC-ESI-MS spectrum (+ve mode) of Crude Reaction mixture (8 h) of Compound 3ac

6. ESI-MS of crude reaction mixtures of 3aa and 6aa

“urrent Data Path:
Sample 1D
Acquisition Date:

SAIF, CSIR-CDRI, Lucknow

ESMS17127DEC17

ESMS17127DECI ZRAW
C:XcaliburData\DEC201 72 7DEC2017%
RKM-367A

1227/17 11:11:41

ESMS17I127DEC17 #12-54 RT: 0.12-0.50 AV: 43 SB:2 0.01,0.01 NL: 2.78E7
T: + ¢ ESI Full ms [ 125.00-500.00]

100

288.01

&

!
»
Cr 10—
NH,
Chomical Formula: CgHy Ny
Exact Mass: 287.1422

198.10

»

Ghemical Eormula: ©,Hy NO
Exact Mass: 197 0241

238.37

196.30

289.07 Ghomical Formula: Gy \
Exact Mass: 355 1470

300.06

46713 48194

I
140

160

180

200

220 240

460

480 500

ION TRAP LCQ ADVANTAGE MAX
THERMO ELECTRON CORPORATION

ESI-MS of crude reaction mixture for the synthesis of 3aa in one pot via successive

addition
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Openlynx Report SAIF, CSIR-CDRI, Lucknow Page 1
Sample: 280 Vial:1:27 ID:ESMS171120CT27
File:ESMS171120CT27 Date:12-0ct-2017 Time:12:34:35
Description:RKM-364
Printed: Thu Oct 12 14:13:38 2017
1:(Time: 0.25) Combine (3:27-30:32) 1:MS2 ES+
2.0e+007
100 260.3
20 i
N
P
80 ’ - N
Chemical Formula: CygH/N
Exact Mass: 259.1361
70
60
Chemical Formula: CqgH43N
s 50 O Exact Mass: 255.1048
" No corresponding peak
S, N
N’
w Pae
NH,
261.3 Chemical Formula: CgH17N3
30 / Exact Mass: 287.1422
20
288.3
10
195.2 262.3 300.3
196.2 301.3  364.4 435.4
o m/z
200.0 300.0 400.0 500.0 600.0 700.0
Openlynx Report SAIF, CSIR-CDRI, Lucknow Page 1
Sample: 227 Vial:1:10 ID:ESMS171110CT10
File:ESMS171110CT10 Date:11-Oct-2017 Time:12:45:35
Description:RKM-364
Printed: Wed Oct 11 15:41:54 2017
1:(Time: 0.25) Combine (3:27-30:32) 1:MS2 ES+
6.5e+006
100 435.4
O 260.3
T CCO .
P
N’
80 Chemical Formula: CygHy7N O \
Exact Mass: 259.1361 >
70 Chermical Formula: CigHysNO
Exact Mass: 273.1154
60 274.3
® 50 'D
X
40 O O 436.4
P>
N
30 Chemical Formula: C1gHq3N
Exact Mass: 255.1048
20
352.3
296.3
10 256.3 374.3 437.4
207.2 297.3336-3 : 511.4 s545.5
188.2 ’ 398.3 452.4 527.5 | 546.5 588.5 ca7.5
o m/z
200.0 300.0 400.0 500.0 600.0 700.0

ESI-MS of crude reaction mixture of 6aa (reaction at 120 °C)
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