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1.General experimental details:

The 'H and 13C NMR spectra were recorded in CDCl; on Bruker spectrometers 300, 400 and 500 MHz
NMR spectrometer (300, 400 and 500 MHz for 'H NMR and 75, 100 and 125 MHz for *C NMR)
respectively with TMS as an internal standard. Mass spectra were recorded on Xevo G2S Q-TOF
spectrometer. TLC was performed on using Merck pre-coated TLC plates (Merck 60 F,s4) and
detected under UV light. Column chromatography was carried out with silica gel (100-200 mesh).
Reagents and solvents were purified as per standard procedures. Absorption spectra were recorded
using Shimadzu UV-1601 UV-VIS spectrophotometer in ACN solvent. Steady-state fluorescence

spectra were recorded on Perkin Elmer LS 45 Fluorescence spectrometer by excitation at 420 nm.

Figure 1. Reaction setup for S-alkynylation reactions.

Figure 2. Reaction setup for synthesis of 2-phenylbenzothiazoles.
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2. X-ray crystallographic studies of compound 3ai

Figure 3. ORTEP structure of compound 3ai (CCDC 1951215).

Cl

Table 1. Crystal data and structure refinement for Compound 3ai.

Identification code Compound 3ai

Empirical formula CisH;oCINS
Formula weight 259.74
Temperature 293 (2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P21/n

Unit cell dimensions
b=15.8548(6) A  B=92.333 (10)°

c=25.946(2) A y=90 (3)°

a=7.99409)A o=90°

Volume 1213.4(2) A3

Z 4

Density (calculated) 1.422 g/cm?

Absorption coefficient 0.460 mm!

F(000) 536.0

Crystal size 0.280x 0.210 x 0.170 mm?3
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Theta range for data collection

1.571 to 31.224°.

Index ranges

-11<=h<=11, -8<=k<=7, -37<=1<=37

Reflections collected

16223

Independent reflections

3648 [R(int) = 0.0763]

Completeness to theta 25.242°

100 %

Absorption correction

Multi-scan

Max. and min. transmission

0.925 and 0.891

Refinement method

Full-matrix least-squares on F2

Data / restraints / parameters

3648/ 0/ 154

Goodness-of-fit on F2

1.050

Final R indices [[>2sigma(])]

R1=0.0675, wR2 =0.1397

R indices (all data)

R1=0.1275, wR2 =0.1724
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Figure 4. UV-visible absorption spectra of copper phenylacetylide(red), substrate 1a(blue),

phenylacetylene with CuCl before (green) and after irradiation in ACN solvent(purple).
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Figure 5. Spectra of the reduced catalyst Acr“Mes formed upon irradiation in the presence of AgNO;
under inert atmosphere after 120s (purple) and 240s (wine).b) Quenching of the fluorescence of
excited Acr*-Mes by AgNO; (50 equiv.).
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HRMS DST-FIST Funded, Department of Chemistry, IIT Madras

ESI Mass Report

Name
Sample ID
Instrument
MS Type
Inj. Vol. (ul)
Position
Plate Pos.
Operator

Compound Details

Cpd. 1: C14 H11 N

Compound Spectra (overlaid)

0s

1902202 0-46-GSK

Instrument 1
QTOF

2

P2-DS

Data File Path
Acq. Time (Local)
Method Path (Acq)
Version (Acg SW)
IRM Status
Method Path (DA)
Target Source Path
Result Summary

D:\MassHunter\Data\2020\FEB-2020\GSK\GNR-V-51.d
19-02-2020 17:38:18 (UTC+05:30)
D:\MassHunter\Methods\Direct Infusion_HPLC.m
6200 series TOF/6500 saries Q-TOF 10.1 (48.0)
Success

[:\MassHumter\Methods' 10.0\Default.m

1 qualified (1 targets)

&

i

J Ul

3 |Cpd 1: C14 H11 N O 5; 0.488: + FBF Spectrum (rt: 0.190-1.232 min) GNR-V-51.d Subtract

0
NH, &

S

Calculated = 242.0639
Found = 242.0630

242

30

i T

l

254.0460)
{M+Na)H

25
Al uit =

26510444
(MA{Na)+

i

13 |

l‘

‘IJ B A P |

T T T T T T T T T
237 238 239 240 241 242 243 244 245 246 247 248 249

T T T T T BB T T T gk T AT T T T T T
250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270

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

Compound ID Table
Cpd Formula Mass (Tqt) Calc. Mass Mass Species Diff( Tqt.ppm) mDa
il Cil4HI1INOS 241.0361 241.0563 242.0630 M+H)+ 0.75 0.18
259.0913 M+NH4)+
264.0460 M+Na)+

HRMS spectrum of compound of ketene intermediate 14 (Mass recorded after irradiation of 1.5 h)
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Table S1: Optimization table for alkynylsulfide3aa from 2-aminothiophenol dimer 1a and

phenylacetylene 2aa®

Cu Catalyst Base

Solvent (1:1 viv)
O,, Blue LED, 1.5 h

Entry Cat. (mol %) Base Solvent Yield (%)°
1 CuCl (5) K,CO; MeOH 88
2 CuCl (5) K,CO; ACN 85
3 CuCl (5) K,CO; DMSO 55
4 CuCl (5) K,CO; ACN:MeOH 92
5 CuCl (10) K,CO; ACN:MeOH 85
6 CuCI(5) Cs,CO5 ACN:MeOH 90
7 CuCl(5) Na,COs ACN:MeOH 81
8 CuClI(5) K(OAC) ACN:MeOH 75
9 Cul(5) K,CO; ACN:MeOH 91
10 CuBr(5) K>CO; ACN:MeOH 90
1 Cu(OAc) (5) K,CO; ACN:MeOH 78
12 CuCl, (5) K,CO; ACN:MeOH 40
13 CuSO, (5) K,CO; ACN:MeOH 15
14 CuCl (5) K,CO; H,O0:MeOH n.ré
15 - K,CO; ACN:MeOH n.ré
16 CuCl(5) - ACN:McOH nre
17¢ CuCl(5) K,CO; ACN:MeOH n.ré
184 CuClI(5) K,CO4 ACN:MeOH trace

aReaction conditions: 1a (0.2 mmol), 2aa (0.42 mmol), base (0.43 mmol.) and CuCl (5mol%) in solvent
(1:1, 8 mL). ®Yields were determined after purification.®In the presence of N,. 9In the absence of light.

°nr = No reaction.
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Table S2: Optimization table for 2-phenylbenzothiazoles 5a from alkynyl sulfide 3aa®

S PC
©: A Oxidant, Solvent ©[3>_®
> /
NH, Blue LED, O, N

6h

3aa 5a
Entry PC Oxidant Temp. Solven Condition Yield®
t (light/thermal) (%)
1 - AgNO; rt ACN thermal nrd
2 - AgOAc rt ACN thermal nrd
3 - AgNO; rt ACN light 10
4 - AgOAc rt ACN light nrd
5 Acr'—Mes AgNO; rt ACN light 50¢
6 Acr'—Mes AgOAc rt ACN light nrd
7 Acr'—Mes AgNO; 10°C ACN light 66
8 Acr*—Mes AgNO; 0°C  ACN light 46
9 Acr*—Mes AgNO; 10°C DMSO light 40
10 Acr*—Mes AgNO; 10°C MeOH light 22
11 Acr*—Mes AgNO; 10°C DCE light 30
12 Rose Bengal AgNO; 10°C ACN light 31
13 Eosin Y AgNO; 10°C ACN light 15
14  Benzophenone AgNO; 10°C  ACN light 10

aReaction conditions: 3aa (0.22 mmol), 2 equiv. of oxidant and 5 mol% of Acr'"Mes used in blue LED
and 8 mL of solvent. Yields were determined after column purification.“No reaction was observed
under thermal condition. 9nr = No reaction.
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General procedure for the synthesis of S-alkynylated compounds

Reaction tube was charged with Dimer (0.2 mmol), Acetylene (0.42 mmol), K,CO; (0.21 mmol)and
CuCl (5 mol%) in ACN: MeOH (1:1) 8 mL. The reaction mixture was stirred under bluelight for 1.5
hour. After the reaction completion, mixture was passed through celite and solventwas evaporated
under reduced pressure. The crude was purified by column chromatographyusing EtOAc/Hexane (5:

95) as eluent to furnish the afforded S-alkynylated compounds.

2-((phenylethynyl)thio)aniline 3aa

S
S
NH,

Yield 92%, yellow liquid.

'H NMR (300 MHz, CDCls): 8y 4.20 (br s, 2H), 6.66-6.71 (m, 2H), 7.09 (dt, J= 3Hz, J= 6Hz, 1H),
7.18-7.23 (m, 3H), 7.33-7.36 (m, 2H), 7.43 (dd, J= 3Hz, J= 6Hz, 1H); 3C NMR (75 MHz, CDCl):
8c93.5, 114.5, 115.9, 119.0, 123.2, 128.1, 129.9, 131.5,132.8, 146.5;HRMS: (M+H)" calculated for

C14H2NS: 226.0690, Found: 226.0688.

2-(((4-methoxyphenyl)ethynyl)thio)aniline 3ab

S
S
NH,

Yield 65%, brown solid.

'H NMR (300 MHz, CDCls): 8 3.66 (br s, 4H), 6.57 (dd, J= 2.4Hz, J=5.7 Hz, 1H), 6.69-6.75 (m, 3H),
6.80 (d, J= 6.2Hz, 1H), 7.03 (t, J= 7.8Hz, 1H), 7.12 (dt, J= 1.2Hz, J= 6.6Hz, 1H), 7.48 (dd, J= 1.5Hz,
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J= 6.3Hz, 1H); *C NMR (75 MHz, CDCl): 8c75.9, 93.9, 114.4, 115.4, 115.9, 117.8, 119.0, 122.0,
123.7,129.2, 130.0, 132.7, 146.3, 146.5.

2-((p-tolylethynyl)thio)aniline 3ac

S
s
CH,

Yield 91%, yellow solid.

'H NMR (300 MHz, CDCls): 8y 2.26 (s, 3H), 4.19 (br s, 2H), 6.68 (t, J= 7.8Hz, 2H), 7.01-7.10 (m,
3H), 7.24 (d, J= 9Hz, 2H), 7.43 (d, J= 9Hz, 1H); '3C NMR (75 MHz, CDCl): 8¢ 21.5, 75.5,
93.6, 114.4, 115.9, 119.0, 119.8, 129.0, 130.0, 131.7, 132.8, 138.7, 146.4; HRMS: (M+H)" calculated

for C,5H4NS: 240.0846, Found: 240.0894.

2-((p-tolylethynyl)thio)aniline 3ad

S
S
By

Yield 90%, yellow oily liquid.

'H NMR (400 MHz, CDCL): &y 1.21 (s, 9H), 4.17 (br s, 2H), 6.64-6.69 (m, 2H), 7.01-7.09
(m, 1H), 7.22-7.24 (m, 2H), 7.27-7.30 (m, 2H), 7.41 (dd, J=1.6Hz, J= 6.4Hz, 1H); 3C NMR
(100MHz, CDCLy): 8¢ 30.1, 33.7, 74.5, 92.7, 113.4, 114.8, 118.0, 118.8, 124.2, 128.9, 130.5, 131.6,
145.3, 150.8.

2-(((4-methoxyphenyl)ethynyl)thio)aniline 3ae

S
IS
OCHs
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Yield 75%, yellow crystalline solid.

'H NMR (500 MHz, CDCl;): 6y 3.71 (s, 3H), 4.18 (br s, 2H), 6.64-6.69 (m, 2H), 6.72-6.74
(m, 2H), 7.06 (dt, J= 1Hz, J= 3Hz, 1H), 7.29-7.31 (m, 2H), 7.42 (dd, J= 1Hz, J= 3Hz, 1H);
13C NMR (125 MHz, CDCl;): 8¢ 55.3, 74.6, 93.5, 113.9, 114.6, 115.0, 115.9, 119.0, 130.0, 132.7,
133.6, 146.4, 159.8.

2-(((2-chlorophenyl)ethynyl)thio)aniline 3af

S cl
S
NH,

Yield 86%, yellow oil.

'H NMR (300 MHz, CDCl;): &y 4.22 (br s, 2H), 6.68 (t, J=9Hz, 2H), 7.07-7.17 (m, 3H), 7.28
(d, J=9Hz, 1H), 7.35 (dd, J= 2Hz, J= 6Hz, 1H), 7.46 (d, J= 9Hz, 1H); '3C NMR (75 MHz, CDCl;): 5¢
82.5,90.3, 115.9, 119.0, 123.2, 126.2, 129.0, 129.18, 130.0, 132.9, 133.0, 135.9, 146.6.

2-(((2-bromophenyl)ethynyl)thio)aniline 3ag

S Br
LS
NH,

Yield 75%, yellow liquid.

'H NMR (400 MHz, CDCls): 8;; 4.21 (br s, 2H), 6.63-6.69 (m, 2H), 7.01-7.19 (m, 3H), 7.31-7.33
(m, 1H), 7.44-7.48 (m, 2H); 3C NMR (100 MHz, CDCls): 5082.0, 92.1, 116.0, 119.1, 125.3, 127.0,

127.6, 128.9, 129.4, 130.3, 132.3, 133.0, 133.3, 146.6.
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2-(((2-chlorophenyl)ethynyl)thio)aniline 3ah

S
LS
NH,
Br

Yield 85%, yellow oil.

'H NMR (300 MHz, CDCly): 8y 4.19 (br s, 2H), 6.68 (t, J= 9Hz, 2H), 7.03-7.12 (m, 2H), 7.24 (d, J=
9Hz, 1H), 7.34 (d,J= 9Hz, 1H), 7.42 (dd, J= 1.5Hz, J= 6Hz, 1H), 7.47 (s, 1H); 3C NMR (75 MHz,
CDCly): 8c78.8, 91.5, 113.5, 115.9, 119.1, 122.0, 124.9, 129.7, 130.0, 130.4, 131.4, 133.2, 134.2,
146.7.

2-(((4-chlorophenyl)ethynyl)thio)aniline 3ai

S
IS
Cl

Yield 89%, White solid.

'H NMR (300 MHz, CDCly): 8y 4.20 (br s, 2H), 6.68 (t, J= 9Hz, 2H), 7.11 (dt, J= 1.5Hz, J= 6Hz, 1H),
7.17-7.19 (m, 2H), 7.25-7.28 (m, 2H), 7.42 (dd, J= 1.5Hz, J= 6Hz, 1H); '*C NMR (75 MHz, CDCl;):
8¢ 78.3,92.1,115.9,116.5, 119.1, 121.7, 128.5, 130.1, 132.7, 133.0, 134.4, 146.6.

2-(((4-bromophenyl)ethynyl)thio)aniline 3aj

S
LS
Br

Yield 88%, yellow solid.

'H NMR (300 MHz, CDCl;): 8,1 4.19 (br s, 2H), 6.67 (t, J= 9Hz, 2H), 7.08 (t, J= 9Hz, 1H), 7.18
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(d,J= 6Hz, 2H), 7.33 (d, J= 6Hz, 2H), 7.41 (d, J= 9Hz, 1H); 3C NMR (75 MHz, CDCl;): 5¢ 78.6,
92.2,114.0, 115.9, 119.1, 122.1, 122.5, 130.1, 130.8, 131.5, 132.8, 146.6.

2-(((2-aminophenyl)thio)ethynyl)benzonitrile 3ak

S CN
LS
NH,

Yield 65%, Red liquid.

'H NMR (300 MHz, CDCl;): &y 4.28 (br s, 2H), 6.69 (d, J= 9Hz, 2H), 7.05-7.13 (m, 1H), 7.18-7.19
(m, 1H), 7.25-7.31 (m, 1H), 7.41-7.47 (m, 2H), 7.46 (d, J= 9Hz, 1H); 3C NMR (75 MHz, CDCL;): ¢
85.1,89.1,112.5, 114.9, 116.1, 117.5, 119.0, 126.9, 128.2, 130.8, 132.2, 132.3, 132.6, 133.5, 147.0.

2-(((3-nitrophenyl)ethynyl)thio)aniline 3al

s
CL>
NH,
NO,

Yield 75%, yellow oil.

'H NMR (500 MHz, CDCls): 8y 4.24 (br s, 2H), 6.69 (dt, J=0.6, J=3Hz, 2H), 7.12 (dt, J= 0.9Hz, J=
3Hz, 1H), 7.11-7.14 (m, 1H), 7.37 (t, J= 6Hz, 1H), 7.42 (dd, J= 0.9Hz, J= 3Hz, 1H), 7.59-7.61 (m,
1H), 8.03 (s, 1H); '*C NMR (125 MHz, CDCly): 8¢ 80.9, 90.4, 112.7, 116.0, 119.1, 122.8, 124.8,
126.1, 129.33, 130.85, 133.6, 136.9, 146.9, 148.0.

2-(((4-bromophenyl)ethynyl)thio)aniline 3am

CN
ield 76% yellow solid.
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'H NMR (400 MHz, CDCL3): 8y 4.21 (br s, 2H), 6.67-6.7 (m, 2H), 7.12 (dt, J= 1.6Hz,J= 5.6Hz, 1H),
7.35-7.36 (m, 2H), 7.41 (dd, J= 1.2Hz, J= 1.6Hz, 1H), 7.47-7.49 (m, 2H); 3C NMR (100 MHz,
CDCly): 8c83.1,91.5, 111.2, 112.8, 116.0, 118.4, 119.1, 127.9, 130.8, 131.5, 131.9, 133.5, 146.8.

(4-(((2-aminophenyl)thio)ethynyl)phenyl)(phenyl)methanone 3an

S
CL>
o)

Yield 83%, yellow solid.

'H NMR (300 MHz, CDCls): 8;; 4.23 (br s, 2H), 6.69 (t, J= 6Hz, 2H), 7.10 (t, J= 6Hz, 1H), 7.40 (q, J=
6Hz, J= 9Hz, 5H), 7.50 (t, J= 6Hz, 1H), 7.66 (t, J= 9Hz, 4H); *C NMR (75 MHz, CDCl;): 8¢ 81.1,
92.6, 113.3, 116.0, 119.1, 127.2, 128.3, 129.9, 130.0, 130.5, 131.0, 132.5, 133.3, 136.6, 137.3, 146.8,
195.8.

2-(((4-bromophenyl)ethynyl)thio)aniline 3ao

S
s
COOMe

Yield 78%, white solid.

'H NMR (400 MHz, CDCls): 843.82 (s, 3H), 4.21 (br s, 2H), 6.67-6.70 (m, 2H), 7.10 (dt, J= 1.2Hz, J=
5.6Hz, 1H), 7.34-7.37 (m, 2H), 7.42 (dd, J= 1.6Hz, J= 6.4Hz,1H), 7.85-7.88 (m, 2H); 3C NMR (100
MHz, CDCly): 8:52.2, 80.8, 92.5, 113.3, 115.9, 119.1, 127.6, 129.3, 129.4, 130.5, 131.1, 133.3, 146.7,

166.4.

2-((pyridin-2-ylethynyl)thio)aniline 3ap

S14




S
S
NH|\
2 _

Yield 67%, brown liquid.

'H NMR (300 MHz, CDCls): 8y 4.26 (br s, 2H), 6.63-6.67 (m, 2H), 7.04-7.10 (m, 2H), 7.27 (d, J=
8.1Hz, 1H), 7.42 (dd, J= 1.2Hz, J= 6.6Hz, 1H), 7.47-7.53 (m, 1H), 8.42 (d, J= 4.2Hz, 1H); '3*C NMR
(75 MHz, CDCly): 8¢ 78.7, 92.4, 112.6, 115.9, 119.0, 1226, 126.8, 130.6, 133.6, 136.1, 143.0, 147.0,
149.9.

2-(([1,1'-biphenyl]-2-ylethynyl)thio)aniline 3aq

Yield 86%, yellow liquid.
'"H NMR (300 MHz, CDCls): 8y 3.87 (br s, 2H), 6.60 (t, /= 9Hz, 2H), 7.05 (dt, J= 1.2Hz, J= 6.4Hz,
1H), 7.17-7.28 (m, 7H), 7.41-7.44 (m, 3H); '*C NMR (75 MHz, CDCls): 8¢79.2, 93.3, 113.7, 115.9,

118.9,121.4,127.0, 127.3, 128.0, 128.4, 129.1, 129.4, 130.0, 132.7, 132.9, 140.4, 143.8, 146.5.

2-((maphthalen-1-ylethynyl)thio)aniline 3ar

S
s
e

Yield 88%, yellow liquid.
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'H NMR (300 MHz, CDCly): 8y 4.22 (br s, 2H), 6.64-6.70 (m, 2H), 7.07 (dt, J= 1.2Hz,J= 6.2Hz, 1H),
7.27 (t, J= 6.1Hz, 1H), 7.36-7.45 (m, 2H), 7.49 (dd, J=1.2Hz, J= 6Hz, 1H), 7.54 (d, /=10.8Hz, 1H),
7.67-7.72 (m, 2H), 8.16 (d, J= 10.2Hz, 1H); 3C NMR (75 MHz, CDCl;): 8c81.5, 91.7, 114.3, 115.9,
119.1, 120.6, 125.1, 126.1, 126.4, 126.8, 128.8, 128.8, 130.2, 130.5, 132.9, 133.1, 133.4, 146.5.

2-((phenanthren-9-ylethynyl)thio)aniline 3as

Yield 85%, white solid.

'H NMR (300 MHz, CDCl;): 8y 4.29 (br s, 2H), 6.71 (t, J=9Hz, 2H), 7.11 (t, J= 7.5Hz, 1H), 7.45-7.55
(m, 5H), 7.72 (d,J= 7.8Hz, 1H), 7.91 (s, 1H), 8.27 (d, J= 7.5Hz, 1H), 8.54 (t, J= 9Hz, 2H);!3C NMR
(75 MHz, CDCls): 6¢ 81.2,91.8, 114.2, 116.0, 119.1, 119.4, 122.6, 122.7, 126.8, 126.9, 127.1, 127.5,
128.5, 130.0, 130.2, 130.3, 131.1, 132.0, 133.1, 146.6.

2-((pyren-2-ylethynyl)thio)aniline 3at

S
LS
we 1

Yield 75%, yellow solid.

'H NMR (400 MHz, CDCly): &y 4.31 (br s, 2H), 6.70-6.75 (m, 2H), 7.10-7.15 (m, 1H), 7.57 (d,J=

6.4Hz, 1H), 7.84-8.02 (m, 6H), 8.08 (t, J= 9.2Hz, 2H), 8.38 (d, J= 9.2Hz, 1H);3C NMR (100 MHz,
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CDCl): 6¢82.1, 92.7, 114.4, 116.0, 117.4, 119.2, 124.2, 124.4, 125.4, 125.6, 126.2, 127.1, 128.2,
128.4, 129.6, 130.3, 131.0, 131.2, 131.3, 132.1, 133.0, 146.6.

4-((2-aminophenyl)thio)-2-methylbut-3-yn-2-ol 3au

S
@ \CHs
NH, CH?H

Yield 63%, yellow liquid.

'H NMR (400 MHz, CDCls): 8y 1.43 (s, 6H), 6.64-6.69 (m, 2H), 7.07 (dt, J= 1.2Hz, J= 6Hz, 1H), 7.35
(dd, J= 0.9Hz, J= 6Hz, 1H); 3C NMR (100 MHz, CDCls): 8¢ 31.2, 65.8, 69.7, 98.6, 114.1, 116.0,
119.1, 130.1, 132.8, 146.4.

2-(hex-1-yn-1-ylthio)aniline 3av

S
G
NH, 4Hg

Yield 83%, yellow liquid.

'H NMR (400 MHz, CDCl;): 8;; 0.80 (t, J= 7.2Hz, 3H), 1.28-1.34 (m, 2H), 1.39-1.44 (m, 2H), 2.24 (t,
J=6Hz, 2H), 4.11 (br s, 2H), 6.61-6.65 (m, 2H), 7.04-7.05 (m, 1H), 7.35-7.37 (m, 1H); '3C NMR (100

MHz, CDCly): 6¢13.5, 19.8, 21.9, 30.7, 65.5, 95.5, 115.1, 115.7, 118.9, 129.6, 132.3, 146.2.

2-(oct-1-yn-1-ylthio)aniline 3aw

S
g
NH, CeH13
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Yield 85%, yellow liquid.

'"H NMR (400 MHz, CDCl;): 6y 0.80 (t, J= 7.2Hz, 3H), 1.17-1.29 (m, 6H), 1.42-1.45 (m, 2H), 2.22-
2.25 (t, J= 1.2Hz, 2H), 4.10 (br s, 2H), 6.62-6.67 (m, 2H), 7.02-7.06 (m, 1H), 7.36-7.38 (m, 1H); 13C
NMR (100 MHz, CDCly): &¢ 14.0, 20.1, 22.5, 28.5, 28.6, 31.3, 65.6, 95.6, 115.2, 115.7, 118.9, 129.6,

132.3, 146.1.

4-(4'-(((2-aminophenyl)thio)ethynyl)-[1,1'-biphenyl]-4-yl)-2-methylbut-3-yn-2-o0l 3ax

NH,
Me

SMe
OH

Yield 73%, brown solid.

'H NMR (300 MHz, CDCls): 8y 1.55 (s, 6H), 2.0 (br s, 1H), 4.22 (br s, 2H), 6.69 (t, J= 7.8Hz, 2H),
7.10-7.12 (m, 1H), 7.38-7.46 (m, 9H); 3C NMR (75 MHz, CDCLy): §:31.5, 65.6, 77.8, 81.9, 93.2,

94.8,114.0, 116.0, 119.1, 122.1, 122.2, 126.7, 126.8, 130.2, 132.1, 133.0, 139.9, 140.0, 146.5.

2,2'-((1,4-phenylenebis(ethyne-2,1-diyl))bis(sulfanediyl))dianiline 3ba

Yield 82%, brown solid.
'H NMR (300 MHz, CDCl;): 8y 4.20 (br s, 4H), 6.65-6.70 (m, 4H), 7.06-7.11 (m, 2H), 7.23 (s, 4H),
7.41 (dd, J= 1.2Hz, J= 6.4Hz, 2H); 3C NMR (75 MHz, CDCl;): 8:79.2, 92.9, 113.7, 115.9, 119.1,

122.8, 130.4, 131.3, 133.1, 146.6; HRMS: (M+H)"* calculated for CyH;7N,S,: 373.0833, Found:

373.0851.
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2,2'-((|1,1'-biphenyl]-4,4'-diylbis(ethyne-2,1-diyl))bis(sulfanediyl))dianiline 3bb

s=— )~ )—=-s
)

'H NMR (300 MHz, CDCls): 8,14.20 (br s, 4H), 6.66-6.72 (m, 4H), 7.06-7.12 (m, 2H), 7.37-7.45(m,

Yield 83%, brown solid.

10H); *C NMR (75 MHz, CDCly): 6.77.8, 93.1, 113.9, 115.8, 119.0, 122.2, 126.7, 130.1, 132.0,

132.9, 139.9, 146.5.

2,2'-((1,3-phenylenebis(ethyne-2,1-diyl))bis(sulfanediyl))dianiline 3bc

NH, H,N
Ll = O
s s

Yield 75%, brown liquid.

'H NMR (300 MHz, CDCL3): 8y 4.22 (br s, 4H), 6.70-6.76 (m, 4H), 7.11-7.17 (m, 3H), 7.20-7.31 (m,

2H), 7.44-7.48 (m, 3H); '3C NMR (75 MHz, CDCl;): 8¢ 78.0, 92.3, 113.9, 115.9, 119.1, 123.4, 128.3,

130.2, 131.2, 133.1, 134.4, 146.6.

2,2'-disulfanediylbis(N-benzylaniline) 1b:

@n]@

e
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Yield 40%, yellow liquid.

'H NMR (300 MHz, CDCl3): 854.20 (s, 4H), 5.30 (br s, 2H), 6.43-6.46 (m, 4H), 7.10-7.30 (m, 14H;

13C NMR (75 MHz, CDCly): 6c47.6, 110.7, 116.6, 118.4, 127.1, 127.2, 128.6, 131.9, 137.1, 138.9,

149.1.

N,N'-(disulfanediylbis(2,1-phenylene))dibenzamide 1c!':

e
Ol

Yield 91%, White solid.

'H NMR (300 MHz, CDCLy): 8 6.93-6.98 (m, 2H), 7.31 (dt, J= 1.2Hz, J= 6.4Hz, 2H), 7.42-7.49 (m,
6H), 7.54-7.59 (m, 2H), 7.70 (d, J= 7.5Hz, 4H), 8.50 (d, J= 8.1Hz, 2H), 8.95 (br s, 2H); 3C NMR (75
MHz, CDCls): 501206, 123.5, 124.3, 127.0, 128.8, 132.0, 132.3, 134.3, 136.6, 139.9, 164.9.

(NE,N'E)-2,2'-disulfanediylbis(N-benzylideneaniline) 1d?:

s

Yield 88%, White solid.
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'H NMR (300 MHz, CDCls): 8,47.16-7.19 (m, 2H), 7.22-7.28 (m, 4H), 7.51-7.54 (m, 6H), 7.71-7.74
(m, 2H), 8.01-8.05 (m, 4H), 8.52 (s, 2H); 13C NMR (75 MHz, CDCls): 5¢117.2, 126.0, 126.9, 128.8,
129.2, 131.7, 132.1, 136.0, 148.9, 160.0.

N-allyl-2-((2-aminophenyl)disulfanyl)aniline 1i:

oot
NH»

Yield 35%, yellow liquid.

'H NMR (300 MHz, CDCLy): 8y 3.72 (d, J= 4.5Hz, 2H), 4.26 (br s, 2H), 5.06 (br s, 1H), 5.12 (dd, J=
1.2Hz, J= 9Hz, 1H), 5.25 (dd, J= 1.2Hz, J= 15Hz, 1H), 5.78-5.90 (m, 1H), 6.48-6.68 (m, 4H), 7.09-
7.21 (m, 4H); 13C NMR (75 MHz, CDCls): 5046.0, 110.6, 115.1, 116.0, 116.5, 118.2, 118.6, 119.0,
131.4, 131.8, 134.8, 136.7, 137.0, 148.6, 149.2.

2-((2-aminophenyl)disulfanyl)-N-(prop-2-yn-1-yl)anilinel j:

\/H
-

NH,

w

Yield 33%, yellow liquid.
'H NMR (300 MHz, CDCls): 842.19 (t, J= 2.4Hz, 1H), 3.88 (s,2H), 4.31 (br s, 2H), 5.13 (br s, 1H),
6.56-6.62 (m, 2H), 6.67-6.73 (m, 2H), 7.11-7.30 (m, 4H); 3C NMR (75 MHz, CDCls): 8c33.2, 71.2,

80.5,111.0,115.2,117.6, 118.3, 118.7, 119.4, 131.6, 131.9, 136.8, 137.1, 148.2, 148.6.
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N-benzyl-2-((phenylethynyl)thio)aniline 4b:
S

CL>

@HN |

Yield 60%, yellow liquid.

'H NMR (300 MHz, CDCls): 8y 4.36 (s, 2H), 5.07 (br s, 1H), 6.53-6.62 (m, 2H), 7.08-7.19 (m, 7H),
7.24-7.29 (m, 4H) 7.45 (dd, J= 1.2Hz, J= 6.6Hz, 1H) ; 13C NMR (75 MHz, CDCls): 5:47.8, 77.5, 92.9,
111.2, 113.0, 117.4, 123.0, 127.2, 127.3, 128.3, 128.4, 128.7, 130.8, 131.7, 133.7, 138.8, 147.5.

N-(2-((phenylethynyl)thio)phenyl)benzamide 4c:

Yield 75%, White solid.
'H NMR (300 MHz, CDCl5): 847.20 (dt, J= 1.2Hz, J= 6.3Hz, 1H), 7.27-7.34 (m, 3H), 7.36-7.39 (m,
2H), 7.44-7.51 (m, 3H), 7.55-7.60 (m, 1H), 8.01-8.04 (m, 2H), 8.44 (dd, J= 0.6Hz, J= 7.5Hz, 1H), 8.84

(br s, 2H); '3C NMR (75 MHz, CDCls): 8¢75.6, 94.6, 120.9, 122.2, 122.6, 125.1, 127.2, 128.4, 128.9,

129.0, 130.3, 131.8, 132.1, 132.5, 134.5, 137.9, 165 4.

N-allyl-2-((phenylethynyl)thio)aniline 4i:

CL >y

Yield 35%, yellow liquid.
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'H NMR (300 MHz, CDCL3): 8y 3.90 (d, J= 4.8Hz, 2H), 4.86 (br s, 1H), 5.18 (dd, J= 1.2Hz, J= 9Hz,
1H), 5.33 (dd, J= 1.2Hz, J= 15Hz, 1H), 5.91-6.02 (m, 1H), 6.64-6.71 (m, 2H), 7.21-7.28 (m, 4H),
7.36-7.54 (m, 2H), 7.52 (d, J= 1.2Hz, 1H); 3C NMR (75 MHz, CDCls): 5c46.1, 77.4, 92.8, 111.2,
113.4, 116.2, 117.3, 123.0, 128.2, 128.3, 130.6, 131.6, 133.5, 134.6, 147.4.

2-((phenylethynyl)thio)-N-(prop-2-yn-1-yl)aniline 4j:

S
T

Z

Yield 37%, yellow liquid.
'"H NMR (300 MHz, CDCl;): 8452.13 (t, J= 2.1Hz, 1H), 3.94 (d, J= 2.7Hz, 2H), 4.76 (br s, 1H), 6.66-
6.71 (m, 2H), 7.15-7.22 (m, 4H), 7.31-7.34 (m, 2H), 7.46-7.49 (m, 1H); '3C NMR (75 MHz, CDCl;):

0c33.5,71.4,77.4,80.4,93.4,111.9, 115.1, 118.6, 123.0, 128.2, 128.3, 130.3, 131.6, 133.2, 146.4.

General procedure for synthesis of 2-phenylbenzothiazoles:
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Reaction tube was charged with S-alkynylated compound (0.2 mmol), AgNO;(0.4 mmol), and 9-
mesityl-10-methylacridinium tetrafluoroborate (5 mol%) in ACN 8 mL. The reaction mixture was
stirred under blue light in presence of O, atmosphere at 10 °C for 6 hour. After the reaction
completion, mixture was passed through celite and solvent was evaporated under reduced preassure.
The crude was purified by column chromatography using EtOAc/Hexane (2: 98) as eluent to furnish
the afforded 2-phenylbenzothiazoles

2-phenylbenzo[d]thiazole 5a3:

0

Yield 66%, half white solid.

'H NMR (300 MHz, CDCls): 4729 (t, J = 6.9 Hz, 1H), 7.40-7.43 (m, 4H),7.80 (d, J = 7.8 Hz, 1H),
7.99-8.04 (m, 3H); 3C NMR (75 MHz, CDCly): 8c121.4, 123.3, 125.0, 126.1, 127.5, 128.8, 130.7,

133.9, 135.2, 154.4, 167.8;HRMS: (M+H)" calculated for C;3H;(NS: 212.0533, Found: 212.0543.

2-(p-tolyl)benzo[d]thiazole5b:

S
CI- O
N

Yield 68%, pale yellow solid.

'H NMR (300 MHz, CDCl3): 8,52.35 (s, 3H), 7.26 (d, J = 8.1 Hz, 2H), 7.30 (t, J = 7.8 Hz, 1H),7.38-
7.43 (m, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.91 (d, J = 8.1 Hz, 2H),7.99 (d, J = 8.1 Hz, 1H),; 3C NMR (75

MHz, CDCly): 6¢20.4, 120.5, 122.0, 123.9, 125.2, 126.4, 128.6, 129.9, 133.8, 140.4, 153.1, 167.2.

2-(4-methoxyphenyl)benzo[d]thiazole 5¢3:

S
N
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Yield 70%, pale yellow solid.

"H NMR (300 MHz, CDCl;): 8y 3.86 (s, 3H), 7.24 (d, J = 8.2 Hz, 2H), 7.29-731 (m, 1H), 7.40-7.43
(m, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.98-7.81 (m, 3H); 13C NMR (75 MHz, CDCl;): §¢55.5, 114.3,
120.0, 121.5, 122.7, 124.9, 126.2, 129.2, 134.6, 154.1, 162.0, 167.3.

2-(4-(tert-butyl)phenyl)benzo[d]thiazole 5d*:

s CHs
IO
N CH,

Yield 68%, pale yellow solid.

'H NMR (400 MHz, CDCl3): 8,51.31 (s, 9H), 7.29-7.32 (m, 1H), 7.40-7.45 (m, 2H),7.81-7.83 (m, 1H),
7.93-7.96 (m, 3H), 7.98-7.80 (m, 1H); 13C NMR (100 MHz, CDCLy): 8¢30.1, 33.9, 120.5, 122.0, 123.9,
124.9, 125.1, 126.3, 128.5, 132.1, 133.9, 153.5, 167.4.

2-(4-chlorophenyl)benzo[d]thiazole 5e3:

e

Yield 64%, half white solid.

'H NMR (300 MHz, CDCLy): 8,47.33 (t, J = 7.5 Hz, 1H), 7.38-7.45 (m, 3H),7.83 (d, J = 8.1 Hz, 1H),
8.94-8.02 (m, 3H); 3C NMR (125 MHz, CDCly): 5c121.6, 123.0, 125.4, 126.5, 128.7, 129.2, 1321,

135.0, 137.0, 154.0, 166.6.

2-(2-chlorophenyl)benzo[d]thiazole 5f3:
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s

Yield 55%, white solid.

'H NMR (400 MHz, CDCls): 8,47.33-7.38 (m, 3H), 7.44-7.48 (m, 2H),7.97-7.90 (m, 1H), 8.05-8.08
(m, 1H), 8.13-8.15 (m, 1H); 3C NMR (100 MHz, CDCl;): 8¢120.3, 122.4, 124.4, 125.2, 126.0, 129.7,
130.1, 130.7, 131.2, 131.7, 135.0, 151.4, 163.1.

2-(4-bromophenyl)benzo[d]thiazole 5g>:

CL-CO

Yield 65%, pale yellow solid.

'H NMR (400 MHz, CDCls): 847.33 (t, J = 7.5 Hz, 1H), 7.40-7.45 (m, 1H),7.51-7.57 (m, 2H), 7.82-
8.7.94 (m, 3H), 8.01 (d, J= 8 Hz, 1H); 3C NMR (100 MHz, CDCLy): 5¢121.6, 123.3. 125.4, 126.5,
128.9, 131.4, 132.2, 133.3, 135.0, 154.0, 166.7.

4-(benzo[d]thiazol-2-yl)benzonitrile 5h>:

CL-Or

Yield 58%, pale yellow solid.

'H NMR (400 MHz, CDCly): §,17.36-7.40 (m, 1H), 7.45-7.49 (m, 1H),7.72 (d, J = 6.5 Hz, 2H), 7.86-
7.88 (m, 1H), 8.03-8.05 (m, 1H), 8.14 (d, J = 6.5 Hz, 2H); '3C NMR (100 MHz, CDCls): 5c114.1,

118.2,121.8, 123.8, 126.0, 126.8, 127.9, 132.7, 135.3, 137.5, 154.0, 165.3.

Methyl 4-(benzo[d]thiazol-2-yl)benzoate 5i*:
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s
)—@—COOMe
N

Yield 61%, white solid.

'H NMR (400 MHz, CDCls): 8y 3.89 (s, 3H), 7.33-7.37 (m, 1H), 7.43-7.47 (m, 1H), 7.85-7.87 (m,
1H), 8.02-8.04 (m, 1H), 8.09 (s, 4H); '*C NMR (100 MHz, CDCl3): §:52.3, 121.7, 123.6, 125.7, 126.6,
127.4,130.2, 132.0, 135.2, 137.4, 154.1, 166.4, 166.6.

(4-(benzo[d]thiazol-2-yl)phenyl)(phenyl)methanone 5j:

s
)—@—Coph
N

Yield 56%, pale yellow solid.

'H NMR (400 MHz, CDCls): 8,47.34-7.38 (m, 1H), 7.42-7.48 (m, 3H),7.53-7.57 (m, 1H), 7.75-7.78
(m, 2H), 7.85-7.88 (m, 3H), 8.05 (d, J= 8.1Hz, 1H), 8.13-8.15 (m, 2H); 3C NMR (100 MHz, CDCl;):
8c121.7, 123.6, 125.7, 126.6, 127.3, 128.4, 130.0, 130.7, 132.7, 135.3, 136.9, 137.2, 139.3, 154.1,

166.5, 195.9, HRMS: (M+H)" calculated for C,oH;4NOS: 316.0796, Found: 316.0843.

2-(3-nitrophenyl)benzo[d]thiazole 5k>:

S
Cr
N
NO,

Yield 64%, yellow solid.

"H NMR (500 MHz, CDCls): 647.38 (t, J = 7.5 Hz, 1H), 7.47 (t, J = 8.0 Hz, 1H), 7.62 (t, J = 8.0Hz,

1H), 7.88 (d, J = 8.0 Hz, 1H),8.05 (d, J = 8.0 Hz, 1H), 8.26 (d, /= 7.5 Hz, 1H), 8.35 (d, /= 8 Hz, 1H),
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8.86 (s, 1H); 13C NMR (125 MHz, CDCly): 6¢120.8, 121.3, 122.7, 124.1, 125.0, 125.8, 129.0, 131.9,
134.1, 134.2, 147.7, 152.9, 163.8.

2-(pyridin-2-yl)benzo[d]thiazole 51°:

L0

Yield 59%, brown solid.

'H NMR (400 MHz, CDCly): 8,47.29-7.36 (m, 2H), 7.41-7.45 (m, 1H),7.75-7.80 (m, 1H), 7.88-7.90
(m, 1H), 8.01-8.03 (m, 1H),8.29-8.31 (m, 1H), 8.60-8.62 (m, 1H); *C NMR (100 MHz, CDCL):
5c120.8, 122.0, 123.5, 125.2, 125.6, 126.2, 136.1, 137.0, 149.6, 151.4, 154.2, 169.4.

2-(naphthalen-1-yl)benzo[d]|thiazole S5m?3:

o)

Yield 76%, half white solid.

'H NMR (300 MHz, CDCLy): 81743 (t, J= 3.3 Hz, 1H), 7.45-7.65 (m, 4H),7.86-8.01 (m, 4H), 8.20 (d,
J=8.1Hz, 1H), 8.92 (d, J= 8.1Hz, 1H); 3C NMR (75 MHz, CDCl;): 5c121.4, 123.5, 125.0, 125.3,
125.9, 126.2, 126.5, 127.6, 128.4, 129.4, 130.6, 130.8, 131.0, 134.0, 135.4, 154.1, 167.6.

2-(phenanthren-9-yl)benzo[d]thiazole Sn®:

Yield 79%, white solid.
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'H NMR (400 MHz, CDCls): 8,47.38-7.42 (m, 1H), 7.48-7.52 (m, 1H),7.58-7.69 (m, 4H), 7.89-7.93
(m, 2H), 8.13-8.15 (m, 2H), 8.65-8.73 (m, 2H), 8.82-8.85 (m, 1H); '*C NMR (100 MHz, CDCl):
5cl21.4, 122.7, 122.9, 123.6, 125.4, 126.3, 126.7, 1271, 127.2, 127.4, 128.1, 129.2, 129.4, 129.8,
130.7, 130.8, 131.0, 131.2, 135.4, 154.1, 167.5; HRMS: (M+H)" calculated for Cy H,NS: 312.0846,

Found: 312.0857.
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_PROCNO 1
b2 - Acguisition Parameters
Date_ 20171115
Time 11.56
INSTRUM
PROBHD 5 mm DUL 13C-1
PULFROG 30
S D 65236
SOLVEN [sln]s]
% e T
Ds 2z
& SWH 72.835 Hz
. NH, Trosite0 He
i 2D 5.3084660 sec
RG 228.
4 jm LJJ \\'_JJ | CHg D 912000, dais
L = OE 6.00 usec
TE 300.0 K
T T T T T 33 1.00-309009 sac
7:4 Pl 7.0 6.8 ppm > :
CHANNEL f£1
14.73 usec
PL1 -0.50 dB
SFO1 300.:318534 MHz
F2 - Processing parametara
s1 32768
5F 300.1300290 Mz
WD EM
SSB 0
LB 0.30 Iiz
GB 0
j %—JJ b PC 1.00
3 fai WL- ST o, G Joc
; - e - . e e— -
10 : <
9 8 6 5 4 3 2 1 0 ppm
- S|
Ha
NAME  RA-BR-2-46-A CO-EnND I3y
EXPNO 2 ERE8R888858¢%9 3 &BN83F z
PROCNO 1 CHNTCTS T DWW o NO P in Ay
Date_ 20171124 g = = oo 8 kEkER &
Time 6.29
INSTRUM spect NSNSV i N
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 36
SOLVENT CDCI3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec _
RG 204.46
DW 20.800 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1 .
sz=zz==== CHANNEL f{ s=======
SFO1 100.6479769 MHz
NUC1 13C
P1 10.62 usec
8l 32768
SF 100.6379135 MHz
wDw EM
8SB 1}
LB 1.00 Hz
GB 0
PC 1.40
] I Ly 1] ) "
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 0  ppm

TH &'3C NMR (CDCI;) spectra of compound 3ac
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DEPARTMENT OF ORGANIC CHEMISTRY . 11:18:05
UNIVERSITY OF MADRAS
DRRA '
RA-BR-2-46 16 (0.327) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100~ 240.0894 ’ 3.60e7
| *
S
S
NH,
CHs,
238.0704 -
S ”
241.0880
239.0756
228.0832
2420831
238.0536 237.0610
229.0865 2300832 N
| / 232.0272 234.0390 235.0469 ! ; ; “‘ ' 243_|DB48 ‘244 035624&0379 24Bv054< 249.0671 iz

0 T T T T T T T T t T H T T T i
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HRMS spectrum of compound 3ac
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3 NAME 296
i s g EXPNO 1
PROCNGO 1
Date_ 20180215
Time 9.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
O §5536
SOLVENT coCI3
N5 16
05 ]
SWH 8012.820 Hz
S FIDRES  0.122266 Hz
AQ 94366 sec
% RG 7251
DW 62,400 usec
DE 6.50 usec
NH TE 00K
2 Di 1.00000000 sec
‘B D0 1
u ————— CHANNEL fi
SFO1  400.2324716 MHz
NUC1 1H
P1 12.75 usec
] 65536
SF 4002300458 MHz
WDowW EM
538 0
LB 0.30 Hz
GB [
PC 1.00
;L | . )
T T T T T T T T T
9 8 & 5 4 3 2 0 ppm
=] ™ (]
HEEER ra. g
L Ol 1 Kl ]| o
- [*r] s} = N o
SEIZIRBICE 5 o2gey 53
BELERANAEEES o dgdd P
T T T T T T T =R gy gyl bl NAME 286
RN o B,
PROCNG 1
Date_ 2018015
Time 10.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg3l
o 5536
SOLVENT CDCI3
NS 512
DS 4
SWH 24038 461 Hz
FIDRES 0.365798 Hz
1) 1.3631388 sec
RG 204.46
Dw 20.800 usec
DE 6,00 usec
TE 0.0K
D1 2.00000000 sec
D11 1.03000000 sec
OO 1
—————— CHANNEL 1
SFO1  100.8479769 MHz
NUCA ic
P 10.62 usec
51 32768
SF 100.6380190 MHz
WDW EM
558 0
LB 1.00 Hz
GB []
PC 1.40
Ll . .
T T T T T T T T
160 140 120 100 a0 &0 40 20 0 ppm

H &3C NMR (CDCl;) spectra of compound 3ad
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R TEORY NAVE 245
EXPNO 1
PROCNO
Diate_ 20180215
Time 8.
INSTRUM spect
PROBHD 5 mm PABBO BB/
FULPROG 2030
D 65536
SOLVENT coci3
S NS 15
N DS 2
AN SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0834966 sec
NH> RG 3.6
DW 62.400 usec
DE £.50 usec
OMe TE 0.0 K
o1 1.00000000 sec
DO 1
======== CHANNEL f1
SFO1  400.2324716 MHz
NUC1 1H
P4 12.75 usec
L] 65536
SF 400.2300424 MHz
wow EM
558 ]
LB 0.30 Hz
GB [
‘ PC 1.00
A X | A
T T T T T T T T T T T
9 ] 7 1] 5 4 3 2 1 1] ppm
1
1HEEE =1
1 B Gl B o odf e
o] =0 | == [l
@ RISEEREIEE papss W e 28
@ docoggnodn O angb 3 EXPNC 2z
e iR Bl g e o 5 BRRE 3 PROCNO 1
Date 2018015
Time B.32
| NSz | NN I -
INSTRUM spest
PROBHD 5 mm PABBO BB/
FULPROG zgpgd0
D £5536
SOLVENT CDCI3
NS 512
s 4
SWH 24038.461 Hz
FIDRES  0.366738 Hz
AQ 1.3631988 sec
RG 20446
ow 20,800 usec
DE 6.50 usec
TE 0.0 K
o 200000000 sec
D14 0.03000000 sec
TDO 1
CHANNEL 1
SFO1  100.6479769 MHz
NUCA 13C
P1 10.62 usec
51 32768
SF 100.6379135 MHz
Wow EM
538 0
LB 1.00 Hz
GB []
PC 1.40
T T T T T T 1 T T
160 140 120 100 80 60 40 20 0 ppm

TH &3C NMR (CDCI;) spectra of compound 3ae
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BRUKER

Current I
NAME
EXPNO i
PROCNO 1
F2 - Acquisition Parameters
Date_ 26171204
Time 11.27
TNSTRUM spect.
PROBHD 5 mm DUL 13C-1
PULPROG zg3C
65536
CDC13
16
2

¢ 81.000 usec
6.00 usec

300.0 K
1.0000000C sec
1

= CHANNEL f1

14.75 usec
=0.50 dB

7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppnm 300.1318534 MHz
F2 - Processing parameters
ST 32768
SE' 300.1300300 MHz
WDW
SSB
LB 0.30 Hz
GB [*]
FC 1.00
] L JLﬂJL A
1% SEFLT =T T T T T T -
10 9 6 5 3 2 1 0 ppm
UNIV. OF MADRAS
¢
QOO ® oMW~ : BRUKER
LOHNONOAONND O m oy
AN NN N m N - .
r QO AWw R 7
22222NNNNHH =Tl g 3 * Curren ata Paramelers
A A A A A A A A - NAME RA-BR-2-53
3 EXPNO
) V1) PROCNO 1
/ F2 - Acquisition Parameters
. Date 20171213
Time 11.16
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULPROG zypg30
D 65536
SOLVENT CDCL3
NS 500
DS 4
SWH 17985.611 Kz
FIDRES 74439 Ez
AQ 1.8219508 sec
RG 51
oW
DE e
" TE
D1 2.0 00 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
ammmms= CHANNEL f1 sseswues=s
NUC1 13¢C
Pl 10.25 usec
PL1 0.00 dB
SFOt 76.4752953 MHz

T T
200 180

T T T T
160 140 120 100 80 60 40 20

« CHANNEL {2 mma=
waltzlé

CPDPRG2
NUC2

1H
80.00 usaec
-0.50 4B
14.19 dB
16.00 dB
300.1312005 Miz

F2 - Processing parameters
I 32768
75.4677490 MHz
EM
o

1.00 Hz
0

1.40

H &!3C NMR (CDCIl;) spectra of compound 3af

S37




[N ] (=l o i B (=l "] [1=] o ~— Ul N M~ [ =] (] [¥+] P~ ™ SN NSNS
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=N NAME 288
EXPNO 1
PROCNO 1
Date_ 20180220
Time .38
INSTRUM spect
PROBHD 5 mm FABBO BB/
FULFROG zg30
o 65536
SOLVENT cocis
NS 16
S Br DS ]
NN SWH $012.820 Hz
N FIDRES 0.122266 Hz
aQ 40894966 sec
NH RG o4 46
2 DWW 62400 usec
DE 6.3 usec
TE 00K
D1 1.00000000 sec
D0 1
======== CHANNEL
SFO1  400.2324716 MHz
NUC1 1H
P 12.75 usec
5 85538
SF 400 2300513 MHz
W EM
358 (]
LB 0.30 Hz
GB [
PC 1.00
A | |
T T T T T T T T T T
9 8 T G 5 4 3 2 1 ppm
1 1
als § Eﬂr
=== <
(211 B e ™~ o~
L B B e - oe M N
322383853828 z3358
FHUNSYERNKEEE S5 ce
T @®© [
SR | A\ we 22
EXPNO 2
PROCNO
Date_ 20180220
Time ¥2.08
INSTRUM spect
PROBHD 5 mm PABBO BBY
PULFROG zgpg0
D 5536
SOLVENT cocis
NS 512
D5 4
SWH 24038 481 Hz
FIDRES  0.366798 Hz
AQ 1.3631986 sec
RG 204 48
20,800 usec
DE 6.50 usec
TE 0.0 K
] 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fi
SFO1  100.6479769 MHz
NUCA 13C
3] 10.62 usec
5 32768
5F 100.6378135 MHz
wow EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
S| J
T T T T T T T T T
160 140 120 100 80 60 40 20 0 ppm

TH &3C NMR (CDCl;) spectra of compound 3ag
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BRUKER
NAME RA-BR-2-200
EXPNC 5
PROCNO 1
Date_ 20180626
Time 23.29
INSTRUM spect

pec
PROBHD 5 mm DUL 13C-1
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

\ Br DS
, # SWH 6172.839 Hz
i I | NH2 FIDRES  0.084190 Hz
| | [ | AQ 5.3084660 sec
/ Il \ ‘\ ; ” RG 161.3
| u | DW  , 81.000 usec
I | ol 7 e
-~ [P S D1 1.00000000 sec
T T T _ TDO 1
7.4 7.2 7.0 6.8 ppm = CHANNEL f1 =:
1H
12.00 usec
-1.00 ¢B
13.28156662 W
300.1318534 MHz
| 32768
! SF 300.1300322 MHz
wow EM
J SSB 0
? ) J i LB 0.30 Hz
‘ i i | GB [
| i ' PC 1.00
§ Bl O VTP M s B | L ) o
T T T 8 | T T I =
10 9 8 z ‘ 6 5 |4 3 2 1 0 ppm
5 ~ A |
3 8rg|m = 3[ &
=l N‘N o
TOVE N NNMNRIMNDOO B
HHudesohooron @ sewe
$I858883H2RE ¢ Sons BRUKER
v-!-rx-q-v\—rrr)—r ﬁ‘:r-h-l--r--
L / %
N4 e S NAME  RA-BR-2-200
EXPNO 1
PROCNO 1
Date_ 20180627
Time 842
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
b0} 65531
SOLVENT CDCI3
NS 1536
DS 4
SWH 17985.611 Hz
FIDRES  0.274439 Hz
AQ 1.8219508 sec
RG 2208.8
DW 27.800 usec
DE 6.50 usec
TE +300.0 K
D1 2,00000000 sec
D11 0.03000000 sec
1
PL1 0.00 dB
PLIW  31.39B58055 W
SFO1 75.4752053 MHz
= == GHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
g PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 d8
PL2W  13.28156662 W
PL12W  0.20870972 W
PL13W  0.26500207 W
| SFO2  300.1312005 MHz
sI 32768
‘ L SF 75.4677490 MHz
wow EM
" s e 1 1 (S s SSB 0
a8 LB 1.00 Hz
T T T T T T T T GB ¢
180 160 140 120 100 80 60 40 20 0 ppm pc 1.40

'H &'3C NMR (CDCIl;) spectra of compound 3ah
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Current Data Parameters
{AME RA-BR-2-52

=

S F2 = Acquisition Parameters
NV Date_ 20171129
\ Time 10.54
INSFTRUM spect
PROBHD 5 mm DUL 13C-1
NH PULPROG zg30
2 ™D 65536
SOLVENT cDC13
i Cl NS 16
DS 2
i ‘ it SwH 6172.839 Hz
| ﬂ FIDRES 0.094190 Hz
Il AQ 5.3084660 sec
| / RG 322.5
| H oW 81.000 usec
L M M \’ DE €.00 usec
‘t J \ TE 300.0 K
D1 1.00000000 sec
T T T T T T T Bz | TDO 1

CHANNEL £1

F2 - Processing parameters

ST 32768
SF 300.1300286 MHz
| WD EM
S5B 0
LB 0.30 Hz
B 0
PC 1.00
! L -
T T T T T T T T 7
10 9 8 6 5 3 2 1 0 ppm

UNIV. OF MADRAS :

DO A0 T O
228758238 o mews BRUKER
L - MO NS
O T NO ® a o LT gt
COOMONN A i Para
R R R R R B g_;;écm WA, Hoet et d
EXPNOD 1
PROCNO 1
F2 - Acquisition Parameters
: Date 20171212
Time 12.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
TULPROG 2apg30
™ 65536
SOLVENT CDC13
NS 400
Ds 4
SWH 17985611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 szec
RG 362
D 27.800 usec
DE ® 6.00 usec
TE 300.0 ¥
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89929998 sec
D0 1
SFO1
CPDPRG2
NUC2
PCPD2 €0.00 usec
PL2 -0.50 dB
PL1Z 14.19 dB
PL13 16,00 dB
SFoz 300 12005 MHz
F2 - Processing parameters
: SI 32768
* SF 75.4677490 MHz
WDW M
SSB [
| 11 I 4 LB 1.00 Hz
. A o GB Q
-~ PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

TH &13C NMR (CDCI;) spectra of compound 3ai
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O CornwWXAWNALANO N A ®
[ L T S Ve b o)
=~ WMN Ao NNOW - e e -
WY O mMOONN Ad A o @ 0w
A A A A A A A A OV [
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Currs ata Pa ers
NAME RA-BR=-2-60
EXEND 2
PROCNO 0

F2 - Acquisition Parameters
Date 20171214
Time 11.586
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDCL3

NS 400

bs 4

SWH 17885.611 H=z
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 322.5

W 27.800 usec
DE o 6.00 usac
TE 0.0 K
0l 2.00000000 sec
dll 0.03000000 sec
DELTA 1.83959993 sec
TDO 1

1

PLL 0.00 dB

5FO1 79.4752953 MHz
CHANNEL f2 =

CPDPRG2 waltzl6

NUCZ

PCPD2 B80.

PL2 e

PL12 14

PL13 16,

5¥02 300.1312005 MHz

F2 - Processing parameters

81 32768

SF 75.4677490 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB Q

PC 1.40

TH &!3C NMR (CDCI;) spectra of compound 3aj
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T

Current Data Parameters
RA-BR-2-123

R-
S CN EKPNO 1
\ PROCNO 1
\ F2 - Acquisition Paramelers
Oate_ 201804
Time_ =
NH INSTRUM
2 PROBHD § mm DUL 13C-1
PULPROG 2g30

3
SOLVENT CDCI3
N§ 16

DS 2

SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG 143.7

ow 81.000 usec
DE 6.00 uséc
TE A

D1 100000000 sec
TDO 1

CHANNEL f1 =:
1H

NUC1
P1

12 .00 usec

PL1

SFCT1 306 1318534 MHz
F2 - Processing parameters
Si 32768

SF 300.1300291 MHz
W EM

WO!

SSB ]

LB 0.30 Hz
GB 0

PC 1.00

11

10 ] 5 4 3 2 1 0 ppm

e

UNIV, OF MADRAS .
SRR 88 258wy
-
m e NNNS S 2353
R EE L EEL RTINS BRUKER
Ll il il - B
N\ )/ ///// \ 4 W Current Data Parameters
E RA-| EIR -2-123
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date, 20180404
Time 13.42
INSTRUM spect
PROBHD 5 mm DUL 13C-{
PULPROG 2g0pg30
TD 65536
SOLVENT cDCI13
NS aoo
DS
SWH 17985.611 Kz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 14596.5
ow 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
- d11 0.03000000 sec
DELTA 1.89939998 sec
TDO 1
P1 10.68 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
= CHANNEL f2 =:
CPDPRGZ waltz16
c2 1H
PCPDZ 80.00 usec
PL2 -1.00dB
PL1Z 15.48 dB
PL12 16.00 dB
§FO2 300.1312005 MHz
s F2 - Processing parameters
Sl 3276
SF 75.4677490 MHz
WDW EM
1 i L =
- i | LB 1.00 Hz
T T T T T T T T T T T ‘:g 1_20
200 180 160 140 120 100 30 60 40 20 ppm

TH &13C NMR (CDCI;) spectra of compound 3ak
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e i NAME  RA-BR-2-43
EXPNO 1
PROCNO 1
Date_ 180108
Time 13.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
S PULFROG 2030
N o 2768
AN SOLVENT CDCI3
N5 32
05 2
NH> SWH 10000.000 Hz
FIDRES 0305176 Hz
A 1.6384500 sec
RG §9.12
Dow H0L000 usec
N02 DE §.50 usec
TE 296.2 K
bl 0.50000000 sec
DO 1
CHANNEL 1
SO 500.1525008 MHz
NUCH 1H
P1 12.75 usec
sl 65536
SF 500.1500506 MHz
WOW EM
LT 0
LB 0.30 Hz
GB 0
PC 1.00
A ~|‘l N 1
T T T T T T T T T T T T
11 10 9 8 7 [ 5 4 3 2 1 0 ppm
[T
P [] () [¥+]
2[2lE/=lE] [ g
=[|=ll=]~)=] |~ ~
0 P W MY e chow ot =
IEREESEIREIT opcpo
o823 gINged : IR 3
SEReREEREEET FBREE NAME  RABRZ43
PROCNG 1
S e | NN
Date_ 20180108
Time 1315
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zgpgd0
™o
SOLVENT COCI3
NS 256
D5 4
SWH 29761904 Hz
FIDRES 1.453218 Hz
AQ 0.3441140 sec
RG 202,34
ow 16.800 usec
DE 6.30 usec
TE 296.8 K
7] 00000000 sec
DM 0.03000000 sec
DO 1
======== CHANNEL 1
SFO1 1257753332 MHz
NUC1 13C
P1 9 88 usec
51 32768
SF 1257628180 MHz
wow EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
N L‘ | L] .
L) L) L) L) L) L) L) L) L) L) L] L) L) L) L) L) L) L) L) L} L)
200 190 180 4170 160 150 140 130 120 110 100 90 B0 TO 60 50 40 30 20 10 ppm

'H &'3C NMR (CDCI;) spectra of compound 3al
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UNIV. OF MADRAS
TR OUNOD MO MN T O ® o
-7 0w e o
5238883988 855¢r88 8 BRUKER
L e e e e A o S N Sy S ST I T} L
I\MW’/' | Current Data Parameters
NAME  RA-BR-2-126
EXPNO 1
S PROCNO 1
\ F2 - Acquisition Parameters
AN Date_ 20180402
Time 14.45
INSTRUM spect
NH PROBHD 6 mmNLL 13C-1
2 PULPROG 2930
8563
CN SOLVENT cDCI3
NS 16
DS 2
SWH §172.838 Hz
FIDRES  0.084190 Hz
AQ 5.3084660 sec
RG 128
ow 81.000 usec
DOE 6.00 usec
o TE 300.0 K
o1 1.00000000 sec
TDO 1
i = GHANNEL f1
1H
1 12.00 usec
L1 -1.00 dB
SFO1  300.1318534 MHz
F2 - Processing garameters
si 3276
SF 300.1300318 MHz
wDw EM
$SB 0
LB 0.30 Hz
GB []
PC 1.00
LL Fieh
T T T T T T T T
it 10 8 7 6 5 4 3 1 0 ppm
Fr; o) <)o o
hd Rl B =
W r{w|—=f~ o~
UNIV. OF MADRAS 4
RB8RE533I283k%58 oo
- -
20w ] ] LN S N aT3
$588NnESgERISERTEnS BRUKER
il i S LU S b L S S N~ L.x-)

200

T
180

T
160

T
140

T
120

T
100

80

0 ppm

Current Data Parameters
NAME RA-BR-2-126

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180403
Time 11.35
INSTRUM spect
PROBHD 5 mm DUL 13G-1
PULPROG 2gpg30
D 5636
SOLVENT [Hslek]
NS 250
Ds 4
SWH 17985611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 11586.2
Dw 27.800 usec
DE .00 usec
TE 300.0 K
o1 2.00000000 sec
d11 10.03000000 sec
DELTA 1.89989988 sec
DO 1
CHANNEL f1
13C
10.68 usec
.00 ¢B
SFO1 75.4752853 MHz
CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00¢B
PL12 15.48 dB
PL13 16.00 4B
SFO2 300.1312005 MH2

F2 - Processing parameters
St 32768

SF 75.4677490 MHz
wDw EM

58B

LB 1.00 Hz

GB o

PC 1.40

S44




TH &3C NMR (CDCl;) spectra of compound 3am
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7.493
7.488
TATE
7471
7430
7426
7410
7.382
7.378
7.365
7.361
7.357
7.183
7141
7.125
7123
TA21
7.106

e B e = [T= -] =T == ]
SEERREEBEEER TR
P 0 DD D WD W DWW o EXPNO 1
FROCNO 1
Date_ HBOS
Time 857
INSTRUM spect
FROBHD 5 mm FABEC BB/
FULPROG zg30
i) 65536
SOLVENT CDCI3
S N5 16
N DS 7
AN SWH 8012 820 Hz
FIDRES 0122766 Hz
AQ 40834966 sec
NH2 RG 99.98
Dw B2.400 usec
COPh DE 6.50 usec
TE 0.0 K
o 100000000 sec
OO 1
======== CHANNEL 1
SFO1 A00.2324716 MHz
NUC1 1H
P 12.73 usec
5l 65536
SF 4007300404 MHz
Wi EM
558 0
LB 0.30 Hz
GBE 0
PC 1.00

5 4 3 2 1 0 ppm

FREED

g worpo b

SBRkRkE AME 284

| \. W EXPNO z
PROCNO 1
Date 20180215
Time 9.26
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpgdl
TD 63336
SOLVENT cDCI3
N5 12
D5 4
SWH 24038 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 20446
ow 20 B00 usec
DE 6.50 usec
TE 0.0 K
D1 2.00000000 sec
D11 003000000 sec
TDO 1
======== CHAMNEL fi
SFO1 1006479769 MHz
NUC1 3c
P1 10.62 usec
5l 32768
5F 1006379135 MHz
WOW EM
558 o
LB 1.00 Hz
5B (1]
PC 1.40

L_l 1

T T T T T
80 60 40 20 0 ppm

TH &'3C NMR (CDCI;) spectra of compound 3an
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7.855
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EXPNO 1
PROCNO
Date. 20180215
Time 8.
INSTRUM spect
PROBHD 5 mm FABBO BB/
FULFROG 2930
S o 65536
NN SOLVENT CDCI3
RN NS 16
DS ]
N SWH 8012820 Hz
NH2 | FIDRES 0.122266 Hz
= AQ 4.0834966 sec
COOMG RG T9.6
DWW 62.400 usec
DE 6.30 usec
TE 0.0 K
D1 1.00000000 sec
DO 1
======== CHANNEL 1
SFO1 400.2324716 MHz
NUC1 1H
P1 12.75 usec
sl 65536
SF 400.2300424 MHz
W EM
558
LB 0.30 Hz
GB
PC 1.00
A, L 1 .
T T T T T T T T T T T T
11 10 9 8 T 1] 5 4 3 2 1 0 ppm
1 1 11
i | o [
[é_ g[Sk [a sﬂs
31 Bl I i | 5] ™~ ™
L] NS OO Nt ®
$ EXIRERESEE pogpas 8
E $8R8Q8RNEEE 4 3LRS o
- o b B - - S B uc':tFr-. B s -
EXFNO 7
I MNP~ ANV
PROCNO 1
Date_ 20180215
Time B.32
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPRY zgpg30
i} 65536
SOLVENT CDCI3
N 512
DS 4
SWH 24038 461 Hz
FIDRES 0.366738 Hz
AQ 1.3631988 sec
RG 204 46
ow 20.800 usec
DE 6.30 usec
TE 0.0 K
Di 200000000 sec
D14 0.03000000 sec
TDO 1
======== CHANNEL f1
SFO1 1006479769 MHz
NUCH 13C
Fi 10.62 usec
51 32768
5F 100.6373135 MHz
WOW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40

160 140 120 100 a0 60 40 20 0 ppm
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NAME RA-BR-2-132A
EXPNO 1

PROCNO 1
Date_ 20180409
1717

S Time
INSTRUM spect
NN PROBHD 5 mm DUL 13C-1
N N PULPROG 2930
N D 65536
SOLVENT  cDCI3
NH, | NS 16
—

Ds 2
SWH 6172,839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 90.5
DW 81.000 usec
DE * 650 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 ==:
NUC1 1H
P1 12.00 usec
PL -1.00dB

PL1W  13.28156662 W
SFO1  300.1318534 MHz

sI 32768
SF 300.1300289 MHz
wDw EM
SSB [
LB 0.30 Hz
GB 0
W ) -
e NS _l__,. |
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
¢ EasEh &
- N - =
- =l leiled o
CTWMENDOE DT D W
S0 0o w0 om0 bl
GROGOGO G g e
FTIASINNEET d 8RR BRUKER
I / /// | \\V NAME RA-BR-2-132A
EXPNO 2
PROCNO 1
Date_ 20180409
Time 17.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD B5536
SOLVENT CDCI3
NS 181
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1290.2
ow 27.800 usec
DE 6.50 usec
TE *  300.0K
=] 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 ==:
13C
10.68 usec
0.00 dB
31.38858055 W
75.4752953 MHz
PL12W 0.29870972 W
PL13W 0.26500207 W
. SFO2 300.1312005 MHz
| 32768
SF 75.4677490 MHz
| ‘WDW EM
lee L | | A sSB 0
T T T T T T T T T T T LB 1.00 Hz
GB (]
200 180 160 140 120 100 80 60 40 20 0 ppm pc 1.40
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5 —~ls — R B 5
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i S SOLVENT coei3
”I'q NN DS b
il | R SWH 6172839 Hz
Mo FIDRES _ 0.094190 Hz
Ve (B AQ 5.3084660 sec
W Jiji NH2 R e
! * i usec
L,\/\/u \J\\‘ﬁ___ — - 4_,‘(\1 e o DE 6.50 usec
— TE 3000 K
: e e e = D1 1.00000000 sec
75 74 73 72 74 70 63 68 67 66 ppm oo 1
== CHANNEL 1 ====
1H
12.00 usec
-1.00 dB
13.28156662 W
i 300.1318534 MHz
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I [)
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RA-BRGJ -188
NO 1

Date_ 20180609
e 23.23

INSTRUM

PROBHD § mm DUL 13C-1
PROG 2gpg30

D B5536
SOLVENT CcDCI3
NS 512

Ds 4
SWH 17985611 Hz
0.274439 Hz

FIDRES

AQ 1.8219508 sec
RG 1625.5

oW 27.800 usec
DE 6.50 usec
TE .

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

10.68 usec
0.00d

PL1W 31.39B58055 W

SFO1 75.4752953 MHz

== CHANNEL f2 ==:
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
P -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W  13.28156662 W
PL1ZW  0.29870872 W

W 0.26500207 W
02 300.1312008 MHz

Sl
gL T5.4677490 MHz
WDW EM
SSB 0
| LB 1.00 Hz
GB
| B PC 140
| ] [ IHi | J { . f
7 T T — PR | T B T T
200 180 160 140 120 100 80 60 40 20 0 ppm

TH &13C NMR (CDCI;) spectra of compound 3aq
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NAME RA-BR-2-186
EXPNO 1
PROCNO 1
Date_ 20180606
Time 11.12
INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2930
1D 65536
SOLVENT cDci
NS 16
Ds 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 71.8
M DW - 81.000 usec
DE 6.50 usec
TE 3000 K
D1 1.00000000 sec
T T T T T T T ™ T T T T T T T T T T 1
83 &2 81 80 78 Y8 77 76 75 74 73 72 71 7D 63 68 67 66 ppm
=+ = =3 | el 02 | o0
ke WO Y W w
= e N b I P i < &
SFO1 300.1318534 MHz
sl 32768
SF 300.1300468 MHz
wDw EM
SSB a
. LB 0.30 Hz
GB 0
PC 1.00
j\n._,._ A'AL L
T T T T T T T T T T T T
12 1 10 9 8 7 § 5 4 2 1 0 ppm
defdinly W
QN (SN O =
Ll IR D e L N o
Univ. of Madras
O WMENISOHEWM®E~NW0N
bl br B R R R R R
CMONSCOUCWwWYWwoows W
P NHGENd S BE,%R
NAME RA-BR-2-186a
EXPNO 2
PROCNC 1
Date_ 20180606
Time 15.48
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
S TD 536
SOLVENT cDei3
% NS 29
Ds 4
SWH 17985.611 Hz
NH FIDRES 0.274439 Hz
2 AQ 1.8219508 sec
RG 1149.4
DwW 27.800 usec
DE «8.50 usec
TE 3000 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
P1 10.68 usec
PL1 0.00dB
PL1W 31.39858055 W
5FO1 75.4752953 MHz2
CHANNEL f2 =
waltz16
H
§0.00 usec
-1.00 dB
15.48 dB
16,00 dB
PL2W 13.28156662 W
PL12W 0.20870972 W
PL13W 0.26500207 W
e SFC2 300.1312005 MHz
sl 32768
SF 75.4677490 MHz
1 o 4
o *  — SSB a
= LB 1.00 Hz
T T T T T T T T T T T GB
200 180 160 140 120 100 80 60 40 20 0 ppm PC 1.40

'H &'3C NMR (CDCI;) spectra of compound 3ar

S50




UNTv. OF MADRAS
QWM MLNTTDOO N0
N - RONODU NS YOm
MW NNMSDWDIDWN T - -
L e e e R A N M

RN

i

7 113
7.088
6.742
6.718
6.692
—4.293

J

& 5

0 ppm

BRUKER
(<D

Current Data Parameters
NAME RA-BR-2-130
EXPNQ 2
PRGCNO 1

£1- A:quislllun Parameters
Date_ 80405
hme 11 37
PROBHD 5 mm DUL 13C-1
PULPROG
10 5536
SOLVENT cpci
NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.084180 Hz
AQ 5.3084660 sec
RG 143.7

ow + 81.000 usec
DE 6.00 usec
TE

o1 1.00000000 sec
D0 1

== CHANNEL 11 =
NUC1 1H

P 12.00 usec
PL1 -1
SFO1 300.1318534 MHz

F2 - Progessing parameters
2768

sF 300.1300350 MHz
EM
o

L8 0.30 Hz

GB [}

PC 1.00

UNIV. OF MADRAS

146.65
133.11
132.05
131.13
130.34
130.26
130.05
128.55
127.56
127.11
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12277
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119.42
119.18
116.00
114.20

w
T
= =
o

77.47
77.05

76.63

NGz 1

il

| LA

giiey

Current Data Patameters
NAME RA-BR-2-13¢
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date 20180405

Time
INSTRUM

PROBHD 5 mm DUL 13C1
PULPROG 2gpg30

TD 536
SOLVENT CBCi3
NS 00

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 sec
RG + 4096
27.800 usec

11455

D1 2.00000000 sec
0.03000000 sec
1.89999588 sec
1

CHANNEL f1 ==
13C
10.68 usec
0.0¢ dB
75.4752953 MHz
CHANNEL 2 ==
waltz18
1H

80.00 usec
-1.00dB
15.46 aB
16.00 dB
300.1312005 MHz

F2 - Processing parameters
Si 32768

SF 754677490 MHz
WwDwW EM

T T 1
200 180 160 140 120

100 80

60

40

20

0 ppm

Q

LB 1.00 Hz
]

PC 1.40

TH &'3C NMR (CDCI;) spectra of compound 3as
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e — | PROCNO 1

Date. 20180220
Time 2242
INSTRUM s
- N PROBHD 5 mm PABBO BB|
PULPROG 2030
S ™ 85536
N SOLVENT cocis
AN NE 16
DS 2
SWH 8012.820 Hz
NH, FIDRES  0.172286 Hz
M 4.0834966 sec
RG 33 69
DWW 62400 usec
DE 6.30 usec
TE 0.0 K
L D 1.00000000 sec
OO0 1
——————— CHANNEL f1
SFO1  400.Z324716 MHz
NUCH 1H
A1 1275 usec
51 55536
SF 4D0.2300439 MHz
wow EM
558 (]
i 0.30 Hz
G8B 0
PC 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 0 ppm
T ]
1z} =+
Rl g
~|milesl<=] =] |=3 o4
P el ] O W N W WS w
BIEgNS88§38835S88¢98%magsn
ERoRE L RARENASSRIEE T ddr e BeNo 3
Date 20180220
Time A
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpgdl
™ 85536
SOLVENT cocis
NS 1022
DS
SWH 24036 481 Hz
FIDRES  0.366798 Hz
M 1.3631388 sec
RG 204.46
20800 usec
DE 6.30 usec
TE 0.0 K
D1 200000000 sec
D11 0.03000000 sec
00 1
====== CHANNEL
SFO1 1006479769 MHz
NUC1 13C
P 10,62 Usec
51 3TTEE
SF 100.6379135 MHz
wow EM
558 ]
LB 1.00 Hz
o8 0
PC 140
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

TH &3C NMR (CDCI;) spectra of compound 3at
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NAME F!.I’.-EI-R-iE-TI'l

Date_ 20180103
Time 16.14
INSTRUM spect
FROBHD 5 mm PABBO BB/
FULFROG zgd
TD 63336
SOLVENT CDCI3
NS 16
D5 2
SWH BM2.820 Hz
FIDRES 0122266 Hz
AQ 40834966 sec
S RG 79.6
\ Me ow 62400 usec
\ M DE 6.50 usec
e TE 296.6 K
1] 1. 000MHHD s
NH, 0
OH ==—==——= CHANNEL fi ======]
SFOH 4002324716 MHz
NUC1 1H
M 12.75 usec
5l 63336
SF AD0. 2300379 MHz
wDow EM
558 L]
LB 0.30 Hz
GB [1]
FC 1.00
T | o | N
T T T T T T T T T T T
10 9 8 T 3 5 4 3 2 1 0 ppm
Inn 1
21=| [3 i
~I=| |= o~
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= 22 zge
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£ REEET g ERgds B e, e
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Diate_ 20180103
Time 16.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpgdl
D 63536
SOLVENT CDCI3
NS 236
D5 4
SWH 24038 461 Hz
FIDRES 0.366798 Hz
AG 1.3631588 sec
RG 204.46
ow 20800 usec
DE 6.30 usec
TE 2975 K
(1} ] 2. 0000000 sec
D11 00300000 sec
TDD 1
==—===——= CHANMNEL f{ =====——
SFO1 1040.6475763 MHz
MUC1 13C
P1 10.62 usec
5l 32768
SF 100.6379135 MHz
wDw EM
558 L]
LB 20 Hz
GB 1]
PC 1.40
I i .
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

TH &3C NMR (CDCl;) spectra of compound 3au
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6.672
6.657
6.654
6.640
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4111
2.243
2.225
1.446
1.444

438
1.428
1.426

420
1.408
1.402
1.3
1.344
1,33
1.325
1.313
1.288
0.837
0.819
0.801

: NAME 2.96
e e o, | s o= PO 1
PROCNG 1
Date_ 1B
Time 2.28
INSTRUM spect
PROEHD 5 mm FABEO BB/
FULFROG 20
i) 5526
SOLVENT cociz
NG 16
D5 2
SWH SI1Z.820 Hz
FIDRES  0.132766 Hz
A 40834366 sec
RG 31.36
S DW 62400 usec
\ OE 6.50 usec
N B 108000000
d S56&C
NH C4Hg T00 1
2
======== CHANNEL H
SFO1 4002324716 MHz
NUC1 H
Pl 12.75 usec
5l 65536
5F 4002300468 MHz
w EM
558 0
LB 0.30 Hz
GE 0
FC 1.00
Ll o S
] ] ] 1 ] ] 1 ] ] 1 ]
10 9 8 7 [ 5 4 3 ] 1 0 ppm
I I
e [3¢] [=:] [¥r] (3] (%]
Ea@ z & Esﬁ
L B [3"] [3"] [3"] (27 [3]] ™~
=] W W [¥s]
5 48B3 & osume £ B35
3 Op e - S g il o ot NAME 2.9
T 2F EFF & FRE & 8 REEC EXPNO 2
I VAN V4 | N YA . ;
Date_ 20180227
Time 2.
INSTRUM 5
PROBHD 5 mm PABBO BB/
zapg
™ 65536
SOLVENT cocia
N5 513
D5 4
SWH 24038 481 Hz
FIDRES 0366798 Hz
AQ 1.3631388 sec
RG 204 45
ow 20,800 usec
DE 6.50 usec
TE BIIK
D1 2.00000000 sec
D11 003000000 sec
TDO 1
=====—== CHANNEL 1
SFO1  100.6479769 MHz
NUC1 13C
P 10.62 usec
5 39768
5F 100.6379135 MHz
wow EM
558 ]
LB 1.00 Hz
GB 0
PC 140
l H l l . I
L T L T L T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

'H &!3C NMR (CDCl;) spectra of compound 3av
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"'W ; .“éﬁ"'" NAME 2-38
EXPNO 1
PROCNO 1
Date_ 20180227
Time 3.0z
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
] 5536
SOLVENT CcOCI3
S NS
NN DS 2
X SWH 8012820 Hz
C.H :lG!DREs Nggﬁ‘z%zss Hz
. 58C
NH 6" 11 RG 31.36
2 ow £2.400 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
DO 1
CHANMEL f1
SFO1 400.2324716 MHz
NUC1 1H
P1 12.75 usec
k] 65536
SF 400.2300460 MHz
WDw EM
558 0
LB 0.30 Hz
GB
PC 1.00
T L] L] T L] L] T L] T L] L]
10 -] 8 T 13 5 4 3 2 1 ppm
1
el | g L) Lol ]
=2[(2 3[ gl [=[3[]5
=l o~ o~ o~ od o | = | e
3 2x zRE ] el RN A
— - o =] tth—.cﬂ ﬁNﬂ:lNg‘l— i S
I VAV I N/ NY 17 EXPNO 2
PROCNO 1
Date_ 20180227
Time N
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPR: zgpgd0
D 63536
SOLVENT CDCI3
NS 12
DS 4
SWH 24038 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 304 46
ow 20800 usec
DE 6.50 usec
TE 797.2 K
D1 00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
SFO1 100.6479769 MHz
NUC1 13C
P1 10.62 usec
L] 37768
SF 100.6373135 MHz
Wow EM
558 0
LB 1.00 Hz
GB []
PC 1.40
1
T T T T T T T T T 1 1
180 160 140 120 100 80 60 10 20 0 ppm

TH &3C NMR (CDCl;) spectra of compound 3aw
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|W’ﬁ k : EXPNO 1
PROCNO 1
Date_ 20180601
Time 8.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 85!
SOLVENT CDCI3
NS 16
Me DS 2
S Me SWH 6172.839 Hz
FIDRES 0.094180 Hz
OH AQ 5.3084660 sec
NH RG 181
2 DW 81.000 usec
DE 6.50 usec
TE 308.0 K
D1 1.00000000 sec
DO 1
CHANNEL f1 =
1H
12.00 usec
-1.00 dB
13.28156662 W
SFO1 300.1318534 MHz
| sl 32768
i SF 300.1300307 MHz
WDW EM
$SB 0
LB 0.30 Hz
GB 0
PC 1.00
I
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TH &3C NMR (CDCl;) spectra of compound 3ax
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NAME  RA-BR-2185A
1

XPNO
PROCNO 1
Date_ 20180805
Time 12.24

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

D 65536
SOLVENT cociz
N: 15

S
Ds 2
SWH 6172839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3
ow 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
12.00 usec
PLA -1.00 dB

PL1W 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300311 MHz
W EM

SSB ]
LB 0.30 Hz
GB Q
PC 1.00
JL T S
T T T T T T T T T T T T
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NAME RA-BR-2-185B8
EXPNO 1
PROCNO 1
Date_ 20180606
Time 12.47
INSTRUM spect
PROBHD 5mm DUL 13C-1
PULPROG zgpg30
TD 655
SOLVENT COoCI13
NS 1024
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1290.2
Dw « 27.80D usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL {1 ==:
NUC1 13C
P1 10.68 usec
PL1 0.00
PL1W 31.39858055 W
SFO1 75.4752953 MHz
CHANNEL 2
waltz16
g H
80,00 usec
-1.00 dB
15.43 dB
PL 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz.
=l 32768
J I | SF 754677490 MHz
" wow EM
T T T T T T T T T T T Ega 1_0% Hz
200 180 160 140 120 100 80 60 40 20 0 ppm ¢&B 20
PC 1.

TH &3C NMR (CDCI;) spectra of compound 3ba
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NAME RA-BR-2-183
EXPNO 1
PROCNO 1

Date_ 20180601

Time 9.09
INSTRUM spect
PROBHO 5 mm DUL 13C-1
PULPROG 2930

D 6553
SOLVENT CDCI3
NS 16

DS 2
SWH 6172.839 Hz
HoN FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181
bw 81.000 usec
DE «  6.50 usec
TE .
D1 1.00000000 sec
TDO 1
-1.00 dB
13.28156862 W
300.1318534 MHz
32768
SF 300.1300325 MHz
i wow EM
] SSB 0
| LB 0.30 Hz
i GB 0
PC 1.00
|
LY s
J LJL AN N
T T T T T T [ :
10 9 8 ! i 6 5 4 3 2 1 0 ppm
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NAME  RA-BR-2-183
XPNO
PROCNO
Date_ 20180602
Time 2197
INSTRU| 5
PROBHD 5 mm DUL 13C-1
PULPROG _zgpga0
SOLVENT coci3
NS
DS
SWH 17986.611 Hz
FIDRES  0.274439 Hz
Q 1.8219508 sec
RG 1626.5
DwW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO L
N CHANNEL 1
13C
- 10.68 usec
PLt 0.00
PLIW  31.39B58055 W
SFO1 754752953 MHz
CHANNEL 12
CPDPRG2  wakz16
Nuc2z 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PLI2ZW  0.20870872 W
PL13W 0.26600207 W
SFO2 300.1312065 MHz
St 32768
SF 75.4677570 MHz
WD EM
5sB 0
LB 1.00 Hz .
i i GB []
| l PC 140
Ll Hl ) |
" Nl e . "
T H T T T T T * e
180 160 140 120 100 80 60 40 20 9 ppm

TH &3C NMR (CDCI;) spectra of compound 3bb
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NAME RA-BR-3-328B
4

EXPNO
PROCNO 1
Date_ 20191121
Time 17.00
INSTRUM spect
PROBHD 5 mm DUL 13C-1
S PULPROG 2930
/ ™ 65526
= SOLVENT CDCI3
NS 16
HN W 7
6172.839 Hz
2 FIDRES  0.094190 Hz
AQ 5.3084660 sec
RG 181
Dw 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 =====4
NUC1 1H
P1 12.00 usec
PL1 -1.00 dB

PL1W 13.28156662 W
SFO1 300.1318534 MHz

~ ]

e~

3.05

4.00 —

3.05
2

146.65
134.43
133.08

A
/

sl 32768
SF 300.1300147 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB ]
PC 1.00
e e N |
T T T T T T
3 2 1 0 ppm
-
o‘r
~
SO T~ O TO
R e e L o Sxae
SRANTEE N Enss BRUKER
Lt e e i Tl D MM~~~
| ///// | W NAME  RA-BR-3-328B
EXPNO 5
PROCNOG 1
Date_ 20191421
Time 17.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
b7} 85536
SOLVENT cDCi3
NS 218
DS 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 219508 sec
RG 49.1
DWW 27.800 usec
DE 6.50 u.
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
======== CHANNEL { ========
NUCt 13C
P1 10.68 usec
PL1 00048 -
PLIW  31.39858055W
SFO1 75.4752953 MHz
HAN
CPDPRG2  waltz18
NUG2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W  13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2  300.1312005 MHz
si 32768
SF 75.4677480 MHz
WDW EM
SSB 0
LB 1.00 Hz
"~ GB 0
PC 1.40
T T T T
60 40 20 0 ppm

H &!3C NMR (CDCl;) spectra of compound 3bc
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NAME RA-BR-2-263A
EXPNO 2
PROCNO 1

Date_ 20180823

Time 15.41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPRGG 2930

D 65536
SOLVENT CRCI3
NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181

DwW 81.000 usec
DE 6.50 usec
TE

D1 1.00000000 sec
D0 1

P1 12.00 usec

PL1 -1.00 dB
PLAW 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300327 MHz

WDW EM
SS8 0
; L8 0.30 Hz
H GB 0 =
i PC 1.00 s
Iy
SE | (s, SN 2
S IR B T WS R
10 8 8 2 1 0 ppm
WA=~ NW e 3 [ 3
TEHeae e S0 ons 3
ToEpNddrer KR 5 BRUKER
\ o
NN N
NAME  RA-BR-2-263A
EXPNO
PROCNO 1
Date_ 20180823
Time 15.37
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g9py30
1D 65536
SOLVENT coei3
NS 521
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 18219508 sec
RG 1625.5
DwW 27.800 usec
DE 6.50 usec
| TE 300.0 K*
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
1 10,68 usec
PL1 0.00 dB
PL1W  31.39858055 W
SFO1 75.4752953 MHz
= == CHANNEL {2 =
CPDPRG2 waltz18
NUE2 1H
PCPD2 80.00 usec
| PL2 -1.00 dB
H PL12 15.48 dB
| PL13 16.00 dB
PL2W  13.28156662 W
; PL12W 0.20870972 W
‘ | PL13W  0.26500207 W
| SFO2  300.1312005 MHz
sl 32768
[ | J SF 75.4677490 MHz
pomoironh ; W ity o pivwannn (O o
T T N T T T T T T LB 1.00 Hz
GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm g 1.40

TH &3C NMR (CDCl;) spectra of compound 1b
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NAME RA-BR-2-267
EXPNO 3

PROCNO 1
Date_ 20180824
Time 20.44
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 65536
SOLVENT CDCI3

NS 16

DS 2
S SWH 6172.839 Hz
| | i FIDRES 0.094190 Hz
S | AQ 5.3084860 sec
O i~ q RG 90.5
DWW ~81.000 usec
J L DE 6.50 usec
R E Ll
D1 1, sec
N ﬁs) i DO 1
H i e
= CHANNEL f1 =
1H
J 12.00 usec
PL1 -1.00 dB
PLAW 13.28156662 W
SFO1  300.1318534 MHz
sl 32768
SF 300,1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L PC 1.00
R T _ o T I
11 10 6 5 4 3 2 1 0 ppm
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NAME  RA-BR-2-267
EXPNO 2
PROCNO 1
Date_ 20180824
Time 20.41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
0 65536
SOLVENT CDCI3
NS 466
DS 4
SWH 17985611 Hz
FIDRES  0.274430 Hz
AQ 1.8219508 sec
RG 2580.3
ow 27.800 usec
DE ~  6.50 usec
TE 300.0 K
D1 2,00000000 sec
D11 0,03000000 sec
5 TDO 1
== CHANNEL 1 ======]
13¢
10.88 usec
PL1 0.
PLIW  31.39858055 W
SFO1 75.4752953 MHz
== CHANNEL f2 ======|
| CPDPRG2 waitz16
| NUG2 TH
PCPD2 80.00 usec
l PL2 -1.00 dB
pL1Z 15.48 dB
[ PL13 16.00 dB
PL2W  13.28156662 W
I PL12W  0.29670972 W
| PL13W  0.26500207 W
| | | SFO2  300.1312005 Mtz
‘ I si 32768
SF 75.4677490 MHz
: | wow EM
J 5SB 0
T ; 4 T x - ‘ : - : LB 1.00 Hz
GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm PC 1.40

TH &3C NMR (CDCl;) spectra of compound 1¢
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EXPNO
~ PROCNO
Date 20180827
g Time 15.47
2 INSTRUM spect
] PROBHD 5 mm DUL 13C-1
i N PULPROG 2930
™ 65536
/ 2 SOLVENT cDCI3
h NS 18
| | DS 2
! o i . S N SWH 6172.838 Hz
| i J i S FIDRES 0.004190 Hz
‘ i/‘ i g AQ 5.3084660 sec
| Ji . g RG 718
i ] i ] I = oW 81.000 usec
o ‘/1 gl JJ | / l] W‘ N DE 6.50 Usec
A A AT AT B 1o see
e e i e 700 1
86 85 84 83 8.2 81 B0 7.9 78 7.7 76 75 74 73 72 74 ppm -
L e VoL ) Lot . J CHANNEL 1
gl .":) e el e ef NuCt 1H
151 i IFI B ‘P! 2 P1 12.00 usec
! . " PL1 -1.00 dB
i PL1W  13.28156662 W
l SFOT  300.1318534 MHz
_ si 32768
i SF 300.1300000 MHz
l Wow EM
; SSB 0
i LB 0.30 Hz
i GB 0
11 ; PC 1.00
M
SN " Loaa
T An T ) T HLEDT T T T R T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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NAME  RA-BR-2-271
EXPNO 1
PROCNO 1
Date_ 20180827
Time 15.44
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT coci3
NS 449
DS 4
SWH 17985.611 Hz
FIDRES 0,274439 Hz
AQ 1.8219508 sec
RG 2048
DwW 27.800 usec
DE 6.50 usec
TE 300.00K
* D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL [ ==
13C
P1 10.68 usec
PL4 0.00 dB
PLIW  31.39858055 W
SFO1 75.4752953 MHz
CPDPRG2 waltz16
NUC2 1H
3 PCPD2 80.00 usec
PL2 -1.00 dB.
PL12 15.48 dB
PL13 16.00 dB
‘ PLEW  13.28156662 W
| PL12W  0.29870972 W
. PLA3W  0.26500207 W
I ‘ SFO2Z  300.1312005 MHz
i ‘ | sl 32768
| SF 75.4677490 MHz
! l WD EM
A SSB 0
8 7 < LB 1.00 Hz
T T ¥ I T T T GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm PC 1.40

'H &!3C NMR (CDCI;) spectra of compound 1d
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7.218
7.212
7.207
7.195
7.187
7.183
7.171
7.156
7.147
7.122
7.096
7.092
6.688
6.661
6.599
6.574
6.546
6.534
6.508
6.484
5.906
5.888
5.872
5.854
5.831
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5.780
5.263
5.258
5.205
5.201
5.147
5.143
5.113
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5.062
4.267
3.732
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NAME  RA-BR-3-298A
EXPNG 2

N PROCNO 1
Date_ 20190930
| H Time 19, 12
INSTRUM
N PROBHD § mm DUL 13¢-1
PULPROG 7930
TD 655
SOLVENT cDeCI3
S NS 16
~ DS 2
S SWH §172.830 Hz
FIDRES  0.094190 Hz
AQ 5. 3084660 sec
RG 2281 .
- NH DwW 81.000 usec
2 DE B30 usec
- J TE 0K
5 D1 1 onnononn sec
TD
CHANNEL f1
NUEC1 1H
P1 12.00 usec
PL1 -1.00 dB
PLIW  13.28156662 W
SFC1  300.1318534 MHz
sl 32768
SF 300.1300126 MHz
WDW EM
SSB 0
L8 0.30 Hz
GB Q
M PC 1.00
T 1 T ) \ I T T T T T T
1" 10 b3 8 5 4 3 2 1 0 ppm
e H &8 s 4
el |12 e
- =il |ei] |ed
MW T NN~ MNWDNDD D
Sonhbamssmuadsien s Sos =
DO 000N YwYeNno .
NAME  RA-BR-3-208A
EXPNO 4
PROCNO 1
Date_ 20190930
Time 8.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 29pg30
D
SOLVENT cDei3
NS 413
Ds 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 2048
ow 27.800 usec
DE 6.50 usec
TE ¥ 3000 K
D1 2.60000000 sec
D11 0.03000000 sec
B TDO 1
CHANNEL M
NUct 13C
P1 10.88 usec
PLY X
PLIW  31.39858055 W
SFO1 75.4752953 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC2z 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12Z 15.48 dB
PL13 16.00 dB
PL2W  13.28156662 W
PL12W  0.29870972 W
PLI3W  0.26500207 W
. SFO2  300.1312005 MHz
l | sl 32768
SF 75.4677490 MHz
J . wow M
A SSB 0
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm SB s

TH &3C NMR (CDCI;) spectra of compound 1i

S64




7.296
7.272

7.249
7.244

7.220

7.215

W

Nt

RTINSO TOOLNONOO WO @ N oo ~ o
omwwﬂgqﬂw‘-nwnommnﬂr‘——mErtwgnf; sS85
hER NN R R R A R R - - R
L R TP 0 (- B SRV R S I

&

Y Y N

gaiey

NAME RA-BR-2-274B
EXPNO 3
PROCNO 1
Date_ 20180830
Time 20.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG

TD

SOLVENT CDCI3
NS 18

DS 2

SWH 6172.839 Hz
FIDRES 0,094190 Hz
AQ 5.3084660 sec
RG

81.000 usec

PL1 -1.00 dB

PLIW 13.28156662 W
SFO1 300.1318534 MHz
sl 32768

SF 300.1300119 MHz
wDw EM

SSB o

LB 0.30 Hz

GB 0

PC 1.00

T T T T T T T T T
10 9 8 7 6 5 4 2 1 ppm
EEl-CI- I g
=il ledle o o~ o~ =]
BNTDODHB NI DD
eNmaaeTAnaNS nIBER <
00 0 I 0 ™ v G5 05 o5 I~ W ]
:zwaa:\::::: SEEEr 9 B(I:%R
NAME RA-BR-2-274B
PNO 2
PROCNO 1
Date, 20180830
Time 20.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT CDCI3
NS 485
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 3251
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ====4
NUC1 13C
P1 10.68 usec
PL1 0.00dB
PLIW 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ====4
CPDPRG2 waltz16
uca 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
" PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 32768
SF 75.4677490 MHz
. WDW EM
h i SsB Q
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm gg 1 -?O

H &'3C NMR (CDCls)

spectra of compound 1j
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S NAME RA-BR-2-266
X EXPNO 2
AN PROCNO 1
Date_ 20180823
NH Time 19.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT coci3
NS 16
Ds 2
\ J SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ £.3084660 sec
RG 71.8
DW 81.000%usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
a TDO 1
s======== JHANNEL f{ =======1
NUC1 1H
Pt 12.00 usec
PL1 -1.00 dB
PLIW 1328156662 W
SFO1  300.1318534 MHz
sl 32768
SF 300,1300451 MHz
WDW EM
: SSB 0
| LB 0.30 Hz
‘ :‘ l GB 0
J ‘ J PC 1.00
J“ l-\_ Jhn. A Ndo A ey
; — ey : — : . : ;
10 9 8 7 6 5 4 3 2 1 0 ppm
o L | J
Es 5 @
] b ot b ! 1S =
[N Je= o~
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BENKENYE5N9938srnse ¥ (K?
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NAME  RA-BR-2-286
EXPNO 3
PROCNO
Date 20180823
Time 20.
INSTRUM spect
PROBHD 5 mm DUL 13¢-1
PULPROG 2gpg30
™ 66536
SOLVENT cocia
NS 784
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
A 1.8219508 sec
RG 2298.3
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2,00000000 sec
D11 0.03000000 sec
.o TDO 1
CHANNEL 1
NUCH 3C
P1 10.68 usec
PL1 0,00 dB
PLIW  31.39858055 W
SFO1 75.4752953 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
I PCPD2 80.00 usec
0] PL2 -1.00 dB
PL12 15.48 dB
| PL13 16.00 dB
! PL2W  13.28156662 W
I PL12W  0.29870972 W
;s PLI3W  0.26500207 W
! | SFO2  300.1312005 MHz
s| 32768
! J SF 75.4677480 MHz
. | " | gvsosw OEM
200 1; T i T T LB 1.00 Hz
0 160 140 120 100 80 60 40 20 0 ppm SP g

TH &3C NMR (CDCl;) spectra of compound 4b
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NAME  RA-BR-2-269
EXPNO 5
PROCNO
Date_ 20180825
Time 17.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
(@) PULPROG 2g
™
SOLVENT cDCi3
NS 16
) DS 2
SWH §172.839 Hz
FIDRES 0.004190 Hz
AQ 5.3084660 sec
RG 905
. BW 81.000 usec
DE 6.50 usec
TE 300.0 K
i D1 1.00000000 sec
TDO 1
CHANNEL
NuCt 1H
P1 12.00 usec
PL1 -1.00 dB
PL1W  13.28156662 W
; SFO1  300.1318534 MHz
si 32768
| SF 300.1300000 MHz
wow EM
SSB 0
LB 0.30 Hz
GB )
| PC 1.00
l A , e .
: j J " T T T [T
13 12 7 10 5 4 3 2 1 0 ppm
|
ff f f T“’
aile
IO T UM TOTINWO WS
byt b L L U R R L -~ |
BRSNS RSNSYNSsrrRdw BRUKER
Vil A ET R TR Rk (<D
s e
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NAME  RA-BR-2-269
EXPNO 4
PROCNO 1
Date_ 20130325
Time 17.5
INSTRUM spe
PROBHD & mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 447
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5
DW 27.800 usec
DE 6.50 usec
3 TE 3000 K
D1 2.00000000 sec
D11 0.03000000 sec
. TDO 1
= CHANNEL f4
13C
Pt 10.88 usec
PL1 ;
PLIW  31.39858055 W
SFO1 75.4752953 MHz
PL13 16.00 dB
PL2W  13.28158662 W
PL12W  0.29870972 W
PL13W  D.26500207 W
! SFO2  300.1312005 MHz
| sl 32768
SF 75.4677490 MHz
! J " WD! EM
i < SSB 0
T T T T T T T I T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm S8 iag

TH &3C NMR (CDCl;) spectra of compound 4c¢
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NAME RA-BR-3-327

EXPNO
PROCNOC 1
Date_ 20191119
Time 17.09
S INSTRUM spect
PROBHD 5 mm DUL 13C-1
% PULPROG 2930
D 65536
SOLVENT coci
N H NS 16
DS 2
SWH 6172.839 Hz
\ FIDRES 0.004190 Hz
AQ 5.3084680 sec
RG 161.3 -
DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL {1 =
1H
12.00 usec
-1.00dB
13.28156662 W
300.1318534 MHz
32768
SF 300.1300392 MHz
wWDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

.
w
el

T
10 9 8 7 6 5 2 0 ppm
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NAME RA-BR-3-327

XPNO
PROCNO 1
Date_ 20191118
Time 16.45
INSTRUM spect

e
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
0 86536

SOLVENT cDpci3
NS 361

Ds 4

SWH 17985.611 Hz

FIDRES 0.274438 Hz

AQ 1.8219508 sec

RG | 4098

DwW 27.800 usec

DE 6.50 usec

TE 3000 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

NUC1 13¢

P1 10.68 usec

PL1 0.00dB

PL1W 31.39858055 W
SFO1 75.4752953 MHz

CHANNEL f2
CPDPRG2 waitz16
NUC2 1H
PCPD2 80.00 usec
: PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2w 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Kl 32768
SF 75.4677490 MHz
wbw EM
[ L - A oot 558 o
bt LB 1.00 Hz
T ¥ T T T T T T I T GB D]
200 180 160 140 120 100 80 60 0 - 20 0 ppm PC b

TH &3C NMR (CDCI;) spectra of compound 4i
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TH &3C NMR (CDCI;) spectra of compound 4j
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EXPNO
PROCNQ

C><)
BRUKER

Current Data Parameters
NAME

RA-BR-345
1

1

F2 - Acquisition Parameters

SI
SF
WoW
ssB
L3
GB
EC

ppm

20171211
12.27

spect

5 mm DUL 13C-1
2930

65536

CDCl3

16

2
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300.1318534 Miz

F2 - Processing parameters
32768
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EM
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Q
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4

CHANNEL £2
wa.

F2 - Procassing pa

17985.611
0.274439
1.8219508

300.0
2.00000000
0.03000000
1.89999998

1

C

10.25

.00
75.4752953

300.1312005

75.467749%0
EM

o
1.00
o

1.40

Hz
Hz
sec

usec
usec
K
sec
sec
sec

mmm CHANNEL f] =mm=mmmma

usec
dB
MHz

rameters
32

Miz

Hz

TH &13C NMR (CDCI;) spectra of compound 5a
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XEVO-G2SQTOF#NotSet

13-Aug-2018
DEPARTMENT OF ORGANIC CHEMISTRY 11.09:05
UNIVERSITY OF MADRAS
DRRA
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100+
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HRMS spectrum of compound 5a
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TH &3C NMR (CDCl;) spectra of compound 5b
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H &3C NMR (CDCl;) spectra of compound 5f
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TH &3C NMR (CDCl;) spectra of compound 51
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TH &3C NMR (CDCl;) spectra of compound 5n

S82




XEVO-G2SQTOF#NotSet 13-Jun-2018
DEPARTMENT OF ORGANIC CHEMISTRY 16:40:29
UNIVERSITY OF MADRAS
PRRA
RABR-354 37 (1.375) AM2 (Ar.20000.0,556.28,0.00,L$ 10) 1; TOF MS ES+
100+ 312.0857 3.71e7
S O
/ O
" O
313.0854
e
= e
314.0805
301.1377 360.3209 413.2637 523.9434
1398844 1630360 2021766 2311170 R | 361.3237 420.2374 488‘087< S72591
120 140 160 180 200 220 | 240 260 280 300 320 | 340 @ 360 380 400 430 440 | 480 | 480 500 | 520 540

HRMS spectrum of compound 5n
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