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1. Experimental section:

1.1 Collection of catalyst
For quantitative collection of CLE as a catalytic medium we consider growing period of
newly cultivated chickpea crops. At first, for the purpose of exudates collection cultivated
crops on various lands were selected and then exudates were collected manually using clean
and soft cotton cloth by absorption-wringing process. It was observed that good quantity of
exudates was obtained from chickpea crops of two months old (just before flowering stage).
It was also observed that early morning (5.00 am to 6.00 am) period gave good collection of
exudates (ESI). The pH of collected exudates was measured using pH-meter before use and it

was found to be 1.1. The collected catalyst was stored several days at 5 °C.

Fig. 1 (a) Cultivated Chickpea crops (b) absorption of Chickpea exudates by cotton cloth (c)
wringing of Chickpea exudates (d) turbid Chickpea leaf exudates



1.2 General procedure for the synthesis of  3-((1H-indol-3-yl)(4-
methoxyphenyl)methyl))-1H-indol

All the reactions were carried out under air atmosphere in pre-dried glassware. A mixtures of
indoles (2.0 mmol), and aryl aldehydes (1.0 mmol) in solution of CLE (5.0 mL) and iso-
PrOH (3.0 mL) were stirred at 60 °C in preheated oil bath till the completion of reaction as
indicated by TLC (petroleum ether: ethyl acetate). After completion of reaction, 5.0 mL
water was added in reaction mixture. The solid products were separated by simple filtration
followed by washing with cold water 5.0 mL. The pure products were obtained by
recrystallization with 96 % ethanol. All the products were confirmed by the spectroscopic
method using NMR and FT-IR. The physical and spectroscopic data are in consistent with

the proposed structures and are in harmony with the literature values.

1.3 General procedure for synthesis of 4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl)(4-
methoxyphenyl)methyl)-3-methyl-1H-pyrazol-5-ol

In a 25 mL round bottom flask aryl aldehyde (1.0 mmol), ethyl acetoacetate (2.0 mmol),
hydrazine hydrate (2.0 mmol) were placed in solution of CLE (5.0 mL) in iso-PrOH (3.0 mL)
and stirred at 60 °C in preheated oil bath till the completion of reaction as indicated by TLC
(petroleum: ethyl acetate). After completion of reaction, 5.0 mL water was added in reaction
mixture. The solid products were separated by simple filtration followed by washing with
cold water 5.0 mL. The pure products were obtained by recrystallization with 96 % ethanol.
Representative compounds were confirmed by physical constants and characterized by

spectral analysis.

1.4 Recycle of catalyst

In order to investigate the recyclability and reusability of CLE catalyst, we
synthesized compounds 3a and 7a. After completion of reaction, H,O (5.0 mL) was added in
reaction mixture and then it was filtered off. Whole filtrate containing CLE was concentrated
under vacuum and directly used for the next cycle with fresh reactants for synthesis of 3a and
7a in iso-PrOH at 60°C. The recovered catalyst was employed for further five successful
recycles without significant lose of efficiency. However, reaction times were found to be

increased while reuse of the recovered catalyst (Fig. 9).



HPLC-MS spectra of all acids are present in Chickpea Leaf Exudates:

D-a-Hydroxyglutaric acid

10 3 | 171.0264: +ESI MFE Spectrum (0.664-1.021 min) Frag=175.0V A2.d
a a
. H
3-
5] HO h
]
1] L]
OH
140 145 150 155 160 165 170 175 180 185 190 195 200 205
Counts vs. Mass-to-Charge (m/z)
cis,cis-Muconic acid
x10 3 [165.0161: +ESI MFE Spectrum (0.664-0.938 min) Frag=175.0V A2.d
3.5
3 &
25 H
2 I — -
1.5 H — '
1
0.5
© 7 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (m/z)
Isovalerylglutamic acid
<10 3 |254.0995: +ESI MFE Spectrum (0.664-0.938 min) Frag=175.0V A2.d
254.ho9s
3.5
3
25
2 .
15
1
0.5
" 225 230 235 240 245 260 255 260 265 270 275 280 285 '
Counts vs. Mass-to-Charge (m/z)
<10  |210.1101: +ESI MFE Spectrum (0.709-0.984 min) Frag=175.0V A2.d
2] 210101
64
5
4
3
24
14 4192095
04 T T T T T T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (m/z)
Glutaconic acid
<10 3 |153.0162: +ESI MFE Spectrum (1.484-1.741 min) Frag=175.0V A2.d
1 153162
251
a
24
1.5
S
1 Ho—" T~ ST o
0.5
0 — : : , : r . : T . . . , :
120 125 130 135 140 145 150 155 160 165 170 175 180 185

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

cis,cis-Muconic acid




x10 3

2.54
2

1.5

0.5

165.0165: +ES|I MFE Spectrum (1.812-2.386 min) Frag=175.0V A2.d

1650165

135 140 145 150 155 160 165 170 175 180 185 190 195
Counts vs. Mass-to-Charge (m/z)

omega-hydroxyenanthoic acid

x10 4

0.8
0.6
0.4
0.2

169.0837: +ES|I MFE Spectrum (3.152-3.439 min) Frag=175.0V A2.d

" 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (m/z)

N-Succinyl-L-diaminopimelic acid

291.1177: +ESI MFE Spectrum (6.357-6.732 min) Frag=175.0V A2.d
291.1177

N o .I
f)_\ — Y /

v

\\ ‘—\\
.1/&_ B .-u.‘-")_( )

200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge (m/iz)

Chrysanthemicacid

191.1046: +ES|I MFE Spectrum (6.457-6.777 min) Frag=175.0V A2.d

191

173.0943

L,
140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225
Counts vs. Mass-to-Charge (m/z)

Dihydropteroic acid

x10 3 [337.1019: +ESI MFE Spectrum (8.417-8.646 min) Frag=175.0V A2.d
1 337.J019
54 a
4_ a an
34
N | 'j/\N
1] | e 5
305 310 315 320 325 330 335 340 345 350 355 360 365 370
Counts vs. Mass-to-Charge (m/z)
Oleic acid(d2)
%10 5 |302.3030: +ESI MFE Spectrum (8.463-8.784 min) Frag=175.0v A2.d
302.p030
1.2
1
0.8 p
0.6
0.4
0.2
0

270 275 280 285 200 205 300 305 310 315 320 325 330 335
Counts vs. Mass-to-Charge (m/z)

4




Domoic acid
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Dihydrojasmonic acid
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Mycolipanolic acid(C27)
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6,7-dihydroxy-4-oxo-2-heptenoic acid
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2,2-Dimethylglutaric acid
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104 |167.7088: <E51 MAFE Spectrum (5.016-5.333 min) Frag=175.0v AZd
167 046
1.4

1.2
1

08 |

0o 140 0943 W, -~

04

02

120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 20
NﬁWﬁﬂﬁWﬂﬁWﬁ&mﬂ?ﬁﬂﬁWﬁm

(+)-3-hydroxy pelargonic acid

w104 |197.1151; «E51 MFE Spectrum (5.118-5.387 min) Frag=175.0% A2.d
197 p 151

1
o8 2 g
3 - o P
04 e P N N N -
o2

|

150 155 160 165 170 175 180 185 100 105 200 208 210 215 220 225 20
Counts ve. Mass-to-Charga (m/z)

3R-Methylheptanoic acid

w164 |157.1047 +ES1 MFE Spactrum (5 570-5 562 min) Frag=175.0v A2 3
2 167 joaT
1.78
1.5
1.28

1
078 e T e TP B

LR

(8]

135 140 148 150 183 60 165 170 175 180 1EE 180 18 200

(+)-3-hydroxy pelargonic acid



=104
34

25
15

187.1151: «ES51 MFE Spectrumn (5.537-8.016 men) Frag=175.0v A2 d

197 jist
1]
e e
l

x104
1.2

o8
LT
04
02

165 170 175 180 1ES 190 195 200 205 FI0 215 P00 225 ZI0 235 240 245
Counts ve Mate-to-Changs (miz)

1,4'-Bipiperidine-1'- carboxylic acid

235 1411 «<ESI MFE Spactrum (5. 704-5. 137 min) Fraga 17500 A2 .d

O

g4
1.6
.4
12

o8
08
o4
0.2

206 0 6 TN ZE:IMI?; 235 ggrqnz[‘n!'.dﬂm 258 280 15 I
2,6-Dimethyl-5- heptenoic acid 156
176.9037; «ESI MFE Spectrum (§.220-6 857 min) Frag=175.0v A2 d

PR L
12

o8
08
LR
o2

150 155 160 185 170 175 180 A5 160 195 200 208 210 215 ZI0 225 230
Counts ve. Mass-to-Charga (m/z)

8-oxo capric acid 186

208, 1153 «E51 MFE Spectrum (8.474-8,. 777 min) Frag=175.0V A2 d
200 153

1B0 1B5 190 198 200 205 210 25 220 235 230 1S M40
Counts ve. Mass-bo-Charga (miz)

5-methyl-octanoic acid 158
180 1200: «ESI MFE Spactruen (8. 520-6. 777 min) Frag= 1750V A2 d

|
150 155 160 165 1E ‘I'-"El 180 ]glﬂ]ﬁfﬂl“ 200 208 210 215

7-Oxododecanoic acid 214




xgd
25

1.5

23714568 +ES1 MFE Spactrum [7.610-7. 914 min) Fragei 780V A2 .a

10 %

LR
04
o2

R R
i6
1.4
12

08
LR
e
o2

winS
25

15

LR

103

25

05

mw N
205 20 s o }E 20 235

240 245 IR0 255 M0 205 270

e Mass-to-Charge (m/z)

10-Hydroxy-3,7-dimethyl-2E,6E- decadienoic acid

235.1309; *ES1 MFE Spectrum (7.776-8.097 min) Frag=175.0V A2d

235

05

o~

205 20

216 230 235 230 235
Counts va.

240 245 250 255 260 265
g (M2}

2,6-Dimethyl-5- heptenoic acid 156

178, 1048: «ESI MFE Spoctrum (7.822-8 234 min] Frag=175.0¥ A2 d
179 o4
a
I
{4 ]
I o0 o
150 155 160 185 970 TS 1BD _1RS 180 185 200 205 210
Conunts vs. Charga (m/z)

2-hydroxy-10- undecenoic acid 200

2231312 +ESI MFE Spactrumn (7 685-8 188 man) Frag=175.0v A2

TS 80 1BS 190 195 200 205 210 N5 200 IX6 230 I35 240 245 250 255
Counts ve. Mass-ba-Charge (m/z)

2E,8Z-Undecadiene- 4,6-diynoic acid 174

197

197.0577; +E51 MFE Spectrumn (7.868-8.087 min) Frag=175.0V A2.d

517

165 1M 175 IBD  IES 100 195
Counts ve.

200 205 2% 215 XM IX 230
9@ (mvz)

3-hydroxy-undecanoic acid 202




w104 |225.0451; +E8I MFE Spactrum [7.690-8.483 min) Frag=1750% A2 4

WS 200 XS N0 NS X0 XS 0 ZI5 240 245 250 234
Counts ve. Mass-ta-Charge (m/z)

5-Oxododecanoic acid
%10 4 |237.0460: <E51 MFE Spectrumn (7.958-8.234 mn) Frag=175.0Y AZd

175 237 J4as0
1.5
1.25 F &

. /\_/A\_/\_,/]\_,/\V/L._
075 - -
0.5
¥ |

25 210 215 220 235 230 235 240 S 380 255 260 25 270
Couants ve. Mass-to-Changs (m/z)
8S-hydroxy- hexadecanoic acid
MFE MS Zoomed Spectrum
%10 3 295.2241: +ES|I MFE Spectrum (7.959-8.372 min) Frag=175.0v A2.d
295.p241
a4
277.2143

&4

4 2 Sl e o

2_

245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325
Counts vs, Mass-to-Charge {m/z)
4- Hydroxyphenylpyruvic
104 | 180487, +ESI MFE Spactrum (8. 143-8 555 min] Frage175.0v A2 d
181 payr
1.2 a
1
os
o]
06 I
04 '
_Fﬂ._cnﬂf" o
02 i

8 ]

Fil-]

180 185 W60 S Y0 1TSS B0 1AE 190 198 M0 & 0
Counts ve. Mass-tao-Charge (m/z)

8-oxo0 capric acid
10 S (206 1158 «ES1 MFE Spactrum (8. 143-8 500 min) Frag=175.00 A2 d

25 209§ 156
2
1 o |
| I F
05 191, 1047
]

3-keto-n-caproic acid

10

160 165 170 175 180 185 190 195 X0 XS 0 NS 220 235 230 235 240
Counts ve. Mass-ba-Charge (m/z)




x10 4 |153.0528: JESI WFE Spactrusn (8. 188-8.601 men) Frag=175.0V A2 d
153 P58

25

2 ! g
15

1 b uli 75 H H
o5

|

105 190 115 120 125 130 135 140 145 150 155 16D 165 170 175 180 185
Counts va, Mass-to-Charnge (miz)

9-Keto heptadecylic acid

10 3 |M07.2242: +E5! MFE Spectrum (5.234-8.555 min) Freg=175.0% A2.4
8 307 242
-]
4 280 2140 2 | [
z

260 265 70 275 RO ZRS 200 205 300 305 3110 M5 30 335 330 335 340
Counts ve. Mass-bo-Charga (m/z)

9-dodecynoic acid

g 3 | 218 1360: =ES1 MFE Spactrum (8 280-8 555 min) Frage 175.0V A2 a

8 219 ) 260

&

F] b, P
2

o I

190 185 200 205 N0 5 F0 228 230 235 MO M5 250
wE. Mass-to-Charge (m/z)

5-methyl- tetradecanedioic acid

x4 (205 18B0: <ESI MFE Spactruem (8 234-8 555 min) Frage175.0V A2 4
255 JEBD

L

- WNMM,

L

265 270 275 280 285 200 295 300 M5 310 M5 30 425
ﬁﬂﬁlﬂmﬂ&m{ﬂﬂ

8-0x0-nonanoic acid

X104 |195.0095: +ES1 MFE Spectrue (8.280-8.646 mn) Frag=175.0v AZd
14 195 pags
12
1 "
o8 T T |
- ; e o
L ]
02
].J.

185 170 175 180 185 190 105 200 206 210 215 220 295 20
amummmm

8-oxo capric acid

11



i 4 (206 1150 =ESI MFE Spactrum (B 463-8 846 min) Frag= 1750V A2 4
209 ) 150
1,75
15
125 L
1 N~
o.Ts \I
ns
0.25%
|
180 1B5 190 195 00 208 20 8 220 228 2M D85 240
Counts ve. Mass-to-Charge (m/z)
10-Hydroxy-3,7- dimethyl-2E,6E- decadienoic acid
104 | 2351307, +E51 MFE Spacirum (8.372-8.784 mn) Frag=175.0v AZd
2350307
35
k |
25 y .
2 J"\.. -"‘x J i
15
i
L I
o - v - - - - ~ - - - - -
208 210 215 220 235 230 235 240 248 240 245 260 265
Counts ve Mm—m-mmqwﬂ
12-tetradecynoic acid
103 |247.0671: JESI MFE Spectruen (8.372-8.784 men) Frag=175.0v A2 d
[} 247 6T
g
&
R— L
I M M g
3 . .-""
2
| I'
215 220 225 230 235 24D 245 250 255 PED 2G5 FI0 275 20
vi. Mass-to-Charge (miz)
9-Keto heptadecylic acid
1103|307 2248: +E51 MFE Specirum (8 509-8.652 min) Frag=175.0v AZd
1.75 307 pa4m
15
1.25
k M
0.7s ™
o8
025
275 B0 285 290 295 300 308 310 315 320 3r% 330 3395 340
7-0x0-11E- Tetradecenoic acid
MFE MS Zoomed Spectrum
«10 3 [263.1614; +ESI MFE Spectrum (8 555-8.829 min) Frag=175.0V AZ.d
a 263614
3.5
'3-
2.5 i
24 e, A
1.5
1
0.54
0= ; ; ; ; ; ; ; ; ; i ; ; ;
230 235 240 245 250 255 260 265 270 275 280 285 200 295

Counts vs, Mass-to-Charge [m/z)

2,4-dimethyl-tetradecanoic acid

12




10 & |279.2206: 4E51 MFE Spoctrum (8.509-8.875 mm) Frag=175.0v AZd
279 pra6

F i

1.5 ]
1 £

0s
e mmﬂoﬂﬁmnsz!ummzhma&saio

Counts vi. Mass-to-Changs (mvz)

10-keto tridecanoic acid

X104 |251.1622: +E81 MFE Spactrum (8.555-8 820 min) Frags175.0V A2.d
1 251 pe2
084
064
044 . I
02 I

mmmza&musmgmmznznmm
Counts vs. (mvz)

3-methyl-tridecanedioic acid

X103 |281.1719: +ESI MFE Spectrum (8.738-9.013 min) Frag=1750V A2 d
7 281 )79
6
L]
x /L\/’\/\ /‘\/\/l\.)‘\
3 - ~ -
24
14
0

250 255 260 265 270 275 280 285 200 295 300 2305 310 318
Counts vs. Mass-to-Charge (mvz)

3-methyl-tridecanedioic acid

10 3 |281.1724; +E51 WFE Spectrum (9.058-0.287 min) Freg=175.0Y A2d
5 2B1.0724
4
I W
& -
1
o

250 255 260 265 270 275 W0 IRS 200 205 300 305 30 35
Counts ve. Mass-ba-Changa (m/z)

3-heptynoic acid
104 140.0577: <E51 MFE Spectruen (1. 108-0.425 mn) Frag=175.0V AZ2d
18 148 9577
1.4
12 |.|'|1-\;|-|?:._q,; e (W]

08 \
o6 h on
04
02

120 125 130 135 140 145 150 155 160 165 170 175 1BD 185 190 195 200
Mu&vw—humwﬂ

27-dodecenoic acid

13



g3

B2 e

220 1520; «ESI MFE Spactruen (9 196-0.425 mén) Frag=175.0V A2 4

221

520

103
4
15
5
1.5

180

WE 200 208 210 NE 220 225
Counts ve. Mass-ta-Chal

230
rge (miz)

235 240 245 250 255

7-hydroxy-10-heptadecen-8-ynoic acid

ZHT. 1960

3052073 *ESI MFE Spectrum (9. 150-0.425 mein) Frag=175.0V A2d

305 P73

103

LT

255 260 265 IT0 2TS B0 A5 200 295 300 305 310 315 320 125 330 235
Counts ve. Mass-bo-Changa (m/z)

(E)-2-Methylglutaconic acid
167.0318: «ESI MFE Spectrum (9. 108-6.510 min) Frag=175.0 AZ d

167

j11a
o

e Hfﬁ“&uﬁﬁm_\w

CH3

g
25

1.5

103

S = kW W BB &

125 140 145 150 155 160 165
COUNES vE.

170 175 180 1B 190 195 200
Charge (miz)

2,4-dimethyl- tetradecanoic acid

275 .2280; *ESI MFE Spectrum (9.287-8, 700 men) Frag=175.0V A2 d

1

ZI0 235 240 245 50 255 P60 265 I70 ITS IO ZAS 200 205 300 305 110
Counts ve. Mass-to-Charga (m/z)

16-Hydroxy-4- carboxyretinoic acid

367,

AETA511; «ESI MFE Spoctrum (§.425-6. 700 men) Frag=175.0V A2 d

517

A

305 340 345 350 355 360 365
Counss

370 375 38R0 3JRS 390 205 400
(m/z}

vE. Mass-to-Charga

3-Thiatetradecanoic Acid

14




=103

2471732 «ESI MFE Spectrumn (9.008-0.520 min) Frag=175.0v A2 4
247 ) 732

PO W N S e i W ""-..JLH\ -
4593 3470

220 240 60 B0 00 X0 340 6D IBD 400 420 440 460 480 500 530

xgd
25

wh Mazs-to-Chargs (mz)
5-Oxododecanoic acid

237.1483: +EBI MFE Spactruen (9.008-5.853 min) Frag=175.0V A2 d
27 jasa

L

0%

06
04
02

206 20 NS 20 25 20 26 24D

245 250
Couints ve. Mass-ba-Cha

e (2

256 20 245 270

3-Oxovalproic acid
180.0842; +ESI MFE Spectrum (9.608-0.574 min) Frag=175.0v AZd

LLAN 2

x104

o8
08
04

150 155 160 165 170 175 IR0 RS 190 195 200 205 210 215
Counts ve. Mass-bo-Changa (m/z)

57.,97-hexadecadienoic acid

2751085 <ESI MFE Spactrum [9.837-10.008 mén} Frags 1750V A2
275 )eas

104

25

15

msm:mmaﬁzxmﬁmﬁﬂmmmm

9,13-dihydroxy-10- ethoxy-11- octadecenoic acid

381 2608: «ESI MFE Spactruen (9837100112 mén} Frags 1750V AZ.d
381 poos

a0 395 400 405 410 415

HHNHEHEHHMM
wE. Mass-bo-Charge (m/2)

13Z-hexadecenoic acid

15




MFE M5 Zoomed Specirum

w10 3 [277.2136: +ESI MFE Spectrum (9.929-10.112 min) Frag=175.0V A2.d

277.p136
44
3_
) i ——
1 259.2027
| 1

230 235 240 245 250 256 260 265 270 275 280 285 290 235 300 305 310
Counts vs. Mass-to-Charge [m/z)

2-hexacosanamidoethanesulfonic acid

x10 3 |526.3800: +ES1 MFE Spectrum (10.020-10.387 min) Frag=175.0v A2d
- 526 890
2
15 D e
: . o~ o~
os 'I
530

495 S00 S05 S10 515 520 8525 535 540 545 550 555 560
Counts vs Mass-to-Charga (mvz)

57.,117,17Z-docosatrienoic acid

x10 3 | IETIT60: «ESI MFE Spactrum (10.203- 100432 min) Frag= 175,00 AZ.d
A5 . :

25
1.5

o5

325 330 335 40 345 50 355 360 365 30 I75 IO 3BS 30
Counts ve. Mass-ho- g (M2}
8E-heptadecenoic acid

x10 3 |200.2288; SESI MFE Spectrum (10.341-10.524 min) Frag=175.0 A2 d
35 201 fFa6

1.5 I
e i il il T 'I.

[HE-]

060 265 270 3275 280 285 0 205 300 3I0F 30 ME IO 325
Counts ve Mass-tao-Charga (mz)

4-0x0-97,117,13E,15E- octadecatetraenoic acid
103 |290.1924; JE51 MFE Spectrumn (10.432-10.753 min) Frag=175.0v AZd

291 a4

1.5
WRFRT . A

o5

260 265 270 275 RO 285 200 205 300 305 310 315 320 325 330 335 340
Counts ve. Mass-to-Charga (m/z)

9,10-dioxo- octadecanoic acid

16



x103
25

15

05

335 2183 +ESI MFE Spectrum (10.661-10.890 min) Frag=175.0V A2 d
IS5 183

649, 1209

- /\-/‘ﬁ-_/\/\l)\/v\-/\)‘\

WMWMMANMMMEA”%S‘OWSNMWMMW
Counts v (mvz)

12-methyl-hexadecanoic acid

110 3 [299.2845; 4ES1 MFE Spactrum (10.478-11.073 min) Frog=175.0v A2 4
B 263 45
L}
n S sease il
: |
/0 265 270 275 280 _ 285 05 300 M5 310 315 320 36
Conanis v rgs (M2
18-hydroxy-9S,10R- epoxy-stearic acid
w103 |337.2337. +ESI MFE Spectnum (10.478-11.348 min) Frag=175.0v AZd
: ;
&
1
2
mammsmmammmysmaﬂmmam
Counts ve Mase-to-Changs
9E-tetradecenoic acid
110 3 [227.1997: +ESI MFE Spectrum (10.753-11.073 min) Frag=175.0V A2 d
227 )saT
5 !
L]
F - :
? 453 405
a - . v
200 3D 400 S00 600 0 TOO O BOO DGO 000 1700 1300 1300 1400
27-dodecenoic acid
MFE M5 Spectrum
x10 4 419.3128: +ESI MFE Speactrum {10.661-11.119 min} Frag=175.0v A2.d
419.8129
34
2.5
A |
T s o e sl
1_
0.5
(1] s 1 - - - - - - - - - - - -
200 300 400 500 600 B00 900 1000 1100 1200 1300 1400

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

7-keto-stearic acid

17




x10 4 [320 2306 sE51 MFE Spectruen (10.753-11.488 min) Frag=175.0v A2 4

71 324 paoe
o]
54
4 ) | 1
3l i - “ - e o
2]
14 |
ol :
200 205 30 305 2D M5 320 XI5 20 IA5F M0 M5 IS0 355
Counts vi Mass-to-Chargs (mz)
3a,60,70,120-Tetrahydroxy-5p-cholan-24-oic Acid
MFE MS Zoomed Spectrum
%10 3 |463.2462: +ESI MFE Speactrum (11.028-11.394 min) Frag=175.0V AZ d
1 463.p4s2
64
5.
4_
3_
24
94
ol : = : : : : ] : i £ : : :
430 435 440 445 450 455 450 465 470 475 480 485 490 4485
Counts vs, Mass-to-Charge (miz)
12-methyl-hexadecanoic acid
MFE MS Zoomed
x10 3 293.2452; +ESI MFE Spectrum (11.119-11.577 min) Frag=175.0v A2.d
1.754 293 p452
1.54
1.254
14 |
D.754
0.54
0.251
%280 285 20 25 zho 25 %0 205 30 a5 alo als a0 aks
Counts vs, Mass-to-Charge (méz)
2-Tricosanamidoethanes ulfonic acid
x10 3 [470.3807: «ES1 MFE Spactruen (11.119-11.531 min) Frag=175.0V A2.d
| 479 97
o
450 455 480 485 470 475 480 485 490 485 500 505 510
Counts ve. Mass-to-Charge (m/z)
Tiludronic acid
<10 3 |318.9361: +ESI MFE Spectrum (0.572-0.709 min) Frag=175.0V A2.d
318.9361
6
5
4
3
2
1
0k
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

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

Tiaprofenic acid

18




MFE M5 Spectrum
xi0 3 |261.0578: +ESI MFE Spectrum (0.664-0.893 min) Frag=175.0V A2.d
261.p578
6
54
44
3
24
1
200 300 400 500 600 OO 8OO 900 1000 1100 1200 1300 1400
Counts vs. Mass-lo-Charge (miz)
trans-B-octenoic acid
MFE M5 m

x10 4 |165.0890: +ESI MFE Spectrum (5.554-5.999 min) Frag=175.0V AZ.d

=] - L] w o w
_ L L L L L

200 300 400 500 600 700 800 500 1000 1100 1200 1300 1400
Counts vs. Mass-to-Charge {m/z)

Spectroscopic data and copies of FT-IR, 'TH NMR & 3C NMR of isolated compounds:

3, 3'-(4-Methoxyphenyl)methylenebisindole (table 2, entry 3a)
OMe FTIR v = 3399, 3052, 2929, 2835, 1606, 1505, 1450, 1420, 1340, 1302, 1015,
739 cm™!; '"H NMR (300 MHz, CDCl;): 6 7.85 (s, 2H, -NH), 7.31-7.39 (m, 4H, Ar-
O H), 7.25 (s, 1H, Ar-H), 7.23 (d, /= 2.2 Hz, 1H, Ar-H), 7.14 (ddd, /= 8.1 Hz, 7.0 Hz
O O & 1.1 Hz, 2H, Ar-H), 6.98 (ddd, J = 8.1 Hz, 7.0 Hz & 1.1 Hz, 2H, Ar-H), 6.8 (m,
\ | | N 2H, Ar-H), 6.61 (dd, J = 2.5 Hz & 1.1 Hz, 2H, Ar-H), 5.82 (s, 1H, -CH), 3.76 (s,
H H 3H, -OCHj) ppm; 3C NMR (100 MHz, CDCl,): & 157.8, 136.6, 136.2, 129.5,
127.0, 123.4,121.8, 120.0, 119.9, 119.1, 113.5, 110.9, 55.2, 39.3 ppm.
3, 3°-(4-Isopropylphenyl)methylenebisindole (table 2, entry 3b)
FTIR vimax = 3402, 3051, 2956, 2838, 1606, 1548, 1453, 1244, 1089, 795, 745, 597
cm!; 'TH NMR (300 MHz, CDCL;): 8 7.7 (s, 2H, -NH), 7.38 (d, J= 4.5 Hz, 2H, Ar-
O H), 7.30 (d, J = 4.5 Hz, 2H, Ar-H), 7.23 (d, J = 3.0 Hz, 2H, Ar-H), 7.09-7.17 (m,
O O 4H, Ar-H), 6.9-7.01 (m, 2H, Ar-H), 6.60 (d, J = 1.5 Hz, 2H, Ar-H), 5.8 (s, 1H, -
y | ' " CH), 2.8 (m, 1H, -CH), 1.21 (d, 6H, -CH;) ppm; '3C NMR (100 MHz, CDCl;):
H H 145.4, 141.2, 136.6, 128.4, 127.0, 126.3, 123.5, 121.5, 121.8, 119.9, 119.1, 110.9,
54.1,36.4,22.4 ppm.
3,3'-((4-Bromophenyl)methylene)bis(1 H-indole (table 2, entry 3c)
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Br FTIR vy = 3402, 3058, 2924, 2854, 1617, 1457, 1010 cm™'; '"H NMR (400 MHz,
CDCl3): 0 7.9 (s, 2H, -NH), 7.45 (d, J = 2.2 Hz, 2H, Ar-H), 7.43 (d, J = 8Hz, 2H,
O Ar-H), 7.35 (d, J = 8.1Hz, 2H, Ar-H), 7.0 (ddd, J = 8.0 Hz, 6.9 Hz & 1.1 Hz, 2H,
O O Ar-H), 6.62 (d, J=2.3 Hz, 2H, Ar-H), 5.83 (s, 1H, -CH) ppm; *C NMR (100 MHz,
N | | N CDCLy): & 143.0, 136.6, 131.2, 130.5, 126.8, 123.6, 122.1, 119.9, 119.8, 119.3,
" : 119.0, 111.0, 39.6 ppm.
3, 3'-(4-Hydroxyphenyl)methylenebisindole (table 2, entry 3d)

oH FTIR vy = 3435, 3398, 3051, 2838, 1605, 1508, 1171, 1086, 1046, 792, 744 cm';
'H NMR (300 MHz, CDCl5+DMSO-dy): & 10.4 (brs, 1H, -OH), 9.36 (s, 2H, -NH),
O 7.25-7.35 (m, 4H, Ar-H), 6.86-7.08 (m, 4H, Ar-H), 6.84 (d, J = 8.2 Hz, 2H, Ar-H),
O O 6.67-6.82 (d, J = 8.2 Hz, 2H, Ar-H), 6.60 (s, 2H, Ar-H), 5.69 (s, 1H, -CH) ppm; 1C
y ' | | NMR (75.5 MHz, CDCLy): & 154.1, 134.2, 131.7, 131.0, 127.3, 123.5, 122.6, 121.2,
H H

118.4,114.8, 113.5, 110.7, 57.7 ppm.
3, 3°-(4-Nitrophenyl)methylenebisindole (table 2, entry 3e)

NO, FTIR Vi = 3429, 3055, 1599, 1519, 1457, 1359 cm'; 'H NMR (400 MHz,

O CDCl3+DMSO-d): & 10.2 (s, 2H, -NH), 8.01 (dd, J = 8.3 Hz & 2.7 Hz, 2H, Ar-H),

7.48 (dd, J = 8.4 Hz, 2H, Ar-H), 7.36 (dd, J= 8 Hz, 2H, Ar-H), 7.19 (d,J=7.1 Hz,

O Y O 2H, Ar-H), 6.98-7.03 (m, 2H, Ar-H), 6.6-6.8 (m, 4H, Ar-H), 5.88 (s, 1H, -CH)
N N ppm; *C NMR (100 MHz, CDCly): & 145.1, 137.1, 127.6, 128.0, 127.2, 126.7,

125.1,121.8,119.9, 118.1, 111.7, 110.9, 31.6 ppm.
3, 3°-(P-dimethylaminophenyl)methylenebisindole (table 2, entry 3f)

N FTIR Ve = 3402, 3049, 2956, 1652, 1595, 1451, 1420, 1228, 1166, 1088, 1011,
931, 849, 742cm'; 'H NMR (400 MHz, CDCLy): & 7.90 (s, 2H, -NH), 7.41 (d, J =
O 7.9 Hz, 2H, Ar-H), 7.34 (d, J = 7.9 Hz, 2H, Ar-H), 7.13-7.25 (m, 4H, Ar-H), 7.00
O O (d, J = 8.3 Hz, 2H, Ar-H), 6.66 (d, J = 8.4 Hz, 4H, Ar-H), 5.8 (s, 1H, -CH), 3.9 (s,
y /. " 6H, -NCH;); 3C NMR (100 MHz, CDCLy): § 149.0, 136.7, 132.3, 129.2, 127.2,
H H

123.5,121.7,120.4, 120.0, 119.0, 112.6, 110.9, 110.9, 40.8, 40.0, 39.1 ppm.
3,3"-(benzold][1,3]dioxol-5-ylmethylene)bis(1H-indole) (table 2, entry 3g)
FTIR v = 3410, 3055, 1485, 1336, 1242, 1093, 1037, 741 cm™'; "H NMR (400
MHz, CDCls): = 8 7.8 (brs, 2H, -NH), 7.25-7.34 (m, 4H, Ar-H), 7.08-7.20 (m, 2H,
Ar-H), 6.91-6.93 (m, 2H, Ar-H), 6.72-6.78 (m, 2H, Ar-H), 6.58-6.68 (m, 3H, Ar-
H), 5.6 (s, 2H, -OCH,-), 3.2 (s, 1H, -CH) ppm; *C NMR (75 MHz, CDCl;): = §
147.8, 145.8, 138.2, 136.7, 126.7, 123.5, 121.1, 121.0, 119.7, 119.2, 119.0, 110.8,
110.4, 108.0, 101.8, 39.3 ppm.
3, 3°-(4-Chlorophenyl)methylenebisindole (table 2, entry 3h)
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FTIR Vi = 3420, 3054, 1499, 1460, 1093 cm'; 'H NMR (400 MHz, CDCl;): &
7.79 (brs, 2H, -NH), 7.34 (d, J = 8.1 Hz, 4H, Ar-H), 7.25 (d, J = 5.1 Hz, 4H, Ar-H),
7.13 (m, J = 7.7 Hz, 2H, Ar-H), 6.99 (m, 2H, Ar-H), 6.55 (s, 2H, Ar-H), 5.8 (s, 1H,
-CH) ppm; C NMR (75.5 MHz, CDCls): 8 146.0, 1362, 133.2, 129.5, 129.4,
127.6, 123.4, 121.8, 120.7, 119.6, 119.0, 112.3, 40.2 ppm.

3, 3°-(2, 5 dimethoxyphenyl)methylenebisindole (table 2, entry 3i)

MeO

| IN

H H

FTIR vy = 3410, 2838, 1512, 1466, 1241, 1088, 848 cm'; 'H NMR (300 MHz,
CDCl3): 8 7.8 (s, 2H, -NH), 7.39 (d, J = 7.9 Hz, 2H, Ar-H), 7.26 (d, J= 8.1 Hz, 2H,
Ar-H), 7.11 (t, J = 7.5 Hz, 2H, Ar-H), 6.97 (t, J=7.5 Hz, 2H, Ar-H), 6.85 (d, J= 8.7
Hz, 1H, Ar-H), 6.73 (d, J = 3.1 Hz, 1H, Ar-H), 6.69 (dd, J= 8.7 Hz & 5.6 Hz, 1H,
Ar-H), 6.5 (s, 2H, Ar-H), 6.3 (s, 1H, -CH), 3.76 (s, 3H, -OCH;), 3.62 (s, 3H, -
OCH;) ppm; *C NMR (75.5 MHz, CDCly): 8 153.4, 151.4, 136.7, 133.9, 127.2,
123.5,121.7, 119.9, 119.3, 118.9, 116.7, 111.8, 110.9, 110.6, 56.6, 55.5, 32.1 ppm.

3, 3'-(3-Nitrophenyl)methylenebisindole (table 2, entry 3j)

NO,

C

FTIR vpa = 3402, 2957, 2839, 1669, 1589, 1366, 1248, 1165, 796, 742, 591cm™;
'"H NMR (400 MHz, CDCl5): 6 8.19 (brs, 1H, -NH), 8.05 (s, 1H, NH), 7.97 (s, 2H,
Ar-H), 7.68 (d, J = 7.4 Hz, 1H, Ar-H), 7.33-7.46 (m, 4H, Ar-H), 7.17-7.26 (m, 3H,
Ar-H), 7.03 (m, J = 7.4 Hz, 2H, Ar-H), 6.63 (s, 2H, Ar-H), 6.0 (s, 1H, -CH) ppm,;
13C NMR (100 MHz, CDCl1;+DMSO): § 147.6, 146.6, 136.4, 134.4, 128.5, 126.0,
123.5, 122.6, 120.8, 120.5, 118.5, 118.1, 116.6, 111.0, 39.2 ppm.

3, 3'-(2-Hydroxyl, 5-Nitrophenyl)methylenebisindole (table 2, entry 3k)

FTIR Ve = 3426, 3312, 3047, 1590, 1531, 1460, 1363 cm™'; 'H NMR (300 MHz,
CDCI;+DMSO-dy): § 10.4 (brs, 1H, -OH), 9.9 (s, 2H, -NH), 7.82-7.87 (m, 2H, Ar-
H), 7.47-7.48 (m, 4H, Ar-H), 7.27 (d, J = 7.2 Hz, 2H, Ar-H), 6.80-7.02 (m, 3H, Ar-
H), 6.63 (s, 2H, Ar-H), 6.2 (s, 1H, -CH) ppm; 3C NMR (75.5 MHz, CDCly): &
150.0, 140.9, 136.5, 127.4, 125.8, 125.4, 122.9, 122.4, 120.4, 119.5, 119.1, 116.7,
112.1, 111.0, 49.8 ppm.

3, 3°-(2-Nitrophenyl)methylenebisindole (table 2, entry 31)

FTIR v = 3413, 3055, 1521, 1456, 1352, 1095 cm™; '"H NMR (300 MHz,
CDCl;): 6 8.0 (brs, 2H, -NH), 7.82 (m, 2H, Ar-H), 7.32-7.42 (m, 2H, Ar-H), 7.14
(d, J=7.9 Hz, 2H, Ar-H), 7.28 (d, /= 7.9 Hz, 2H, Ar-H), 7.08-7.17 (m, 4H, Ar-H),
6.66 (s, 2H, Ar-H), 6.7 (s, 1H, -CH) ppm; '*C NMR (75.5 MHz, CDCl;): § 150.0,
138.5, 136.1, 132.5, 130.7, 128.2, 127.7, 124.4, 124.0, 121.9, 120.1, 120.0, 118.7,
111.2,35.7 ppm.

3,3'-((3-pyridyl)methylene)bis(1 H-indole) (table 2, entry 3m)
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FTIR vy = 3448, 3029, 2780, 1677, 1699, 904, 718 cm™'; 'H NMR (400 MHz,
DMSO-dg): 6 9.1 (brs, 2H, -NH); 8.60-8.61 (m, 1H, Ar-H,), 8.37-8.39 (m, 1H, Ar-
H), 7.25-7.37 (m, 6H, Ar-H), 7.02-7.06 (m, 2H, Ar-H), 6.84-6.88 (m, 4H, Ar-H),
5.9 (s, 1H, -CH) ppm; 3C NMR (100 MHz, CDCl3): § 155.1, 137.8, 137.8, 132.7,
130.9, 128.0, 127.4, 124.8, 121.7, 119.5, 118.7, 112.4, 33.6 ppm.
3-[(Furan-2-yl)(1H-indol-3-yl)methyl]-1H-indole (table 2, entry 3n)
- FTIR vy = 742, 783, 1008, 1454, 3053, 3412 cm’!'; '"H NMR (400 MHz, CDCl;): &
7.9 (brs, 2H, -NH), 7.48 (d, J = 7.5 Hz, 2H, Ar-H), 7.35-6.96 (m, 7H, Ar-H), 6.83
O ' ' O (s, 2H, Ar-H), 6.28 (s, H, Ar-H), 6.0 (s, 1H, Ar-H), 5.93 (s, 1H, -CH) ppm; 3C
N N NMR (100 MHz, CDCl;): 6 157.0, 141.8, 136.3, 126.4, 122.1, 120.8, 118.8, 117.1,
115.6,111.4,110.2, 105.7, 33.6 ppm.
3, 3'-Phenylmethylenebisindole (table 2, entry 30)
FTIR vy = 3412, 3056, 1616, 1455, 1417, 1337, 1093, 1010, 744 c™'; 'H NMR
O (400 MHz, CDCly): 6 7.36 (brs, 2H, -NH), 7.25-7.32 (d, J = 2.4 Hz, 2H, Ar-H),
O O 7.19-7.24 (m, 2H, Ar-H), 7.17-7.19 (m, 4H, Ar-H), 7.11-7.16 (m, 3H, Ar-H), 6.97
| ' (ddd, J = 8.0 Hz, 6.7 Hz & 1.3 Hz, 2H, Ar-H), 6.5 (dd, /J=2.4 Hz & 1.3 Hz, 2H,
Ar-H), 5.8 (s, 1H, -CH) ppm; '3C NMR (100 MHz, CDCl): § 144.7, 136.2, 128.9,
127.8, 127.6, 127.5, 124.1, 123.8, 122.7, 120.5, 119.9, 119.5, 111.7, 40.7 ppm.
5-bromo-3-((5-bromo-1H-indol-3-yl)(4-isopropylphenyl)methyl)-1H-indole (table 2, entry 3p)
FTIR vy = 3400, 3100, 2841, 1679, 581 cm™'; '"H NMR (400 MHz, CDCl;): 3 9.96
(s, 2H, -NH), 7.76 (s, 2H, Ar-H), 7.28 (d, J = 8.2 Hz, 2H, Ar-H), 7.25 (d, J = 8.2
' O P Hz, 2H, Ar-H), 7.22 (d, J = 8.0 Hz, 2H, Ar-H), 7.18 (d, J = 8.0 Hz, 2H, Ar-H), 6.48
O ' | O (s, 2H, Ar-H), 5.7 (s, 1H, -CH), 2.8-2.9 (m, 1H, -CH), 1.26 (d, J = 6.9 Hz, -CH;,

N
H

6H) ppm; *C NMR (100 MHz, CDCl;): 6 141.9, 134.8, 133.2, 128.3, 127.4, 126.5,
123.8,122.1, 121.7, 116.3, 112.7, 111.6, 38.4, 32.5, 22.8 ppm.
5-bromo-3-((5-bromo-1H-indol-3-yl) (4-methoxyphenyl)methyl)-1 H-indole (table 2, entry 3q)
OMe FTIR vinax = 3400, 3100, 2840, 1681, 580 cm™!; '"H NMR (400 MHz, CDCl;): & 8.0
) O " (s, 2H, -NH), 7.45 (s, 2H, Ar-H), 7.22-7.25 (m, 2H, Ar-H), 7.21 (d, J = 8.4 Hz, 2H,
Ar-H), 7.18 (d, J= 8.4 Hz, 2H, Ar-H), 6.82 (d, J= 8.4 Hz, 2H, Ar-H) 6.61 (s, Ar-H,
O | | O 2H), 5.68 (s, 1H, -CH), 3.78 (s, 3H, -OCHj3) ppm; '*C NMR (100 MHz, CDCl;): &
N N 142.4, 134.6, 133.3, 129.2, 128.4, 125.8, 124.5, 123.5, 120.3, 117.7, 111.8, 108.6,
55.6,40.3 ppm.
5-bromo-3-((5-bromo-1H-indol-3-yl) (phenyl)methyl)-1H-indole (table 2, entry 3r)
O FTIR vy, = 3405, 2910, 2370, 1718, 1560, 1441, 1217,1099, 872, 704 cm™!; 'H
r g NMR (400 MHz, CDCl;): 6 8.0 (s, 2H, -NH), 7.52 (d, J = 2.1 Hz, 2H, Ar-H), 7.50
O ' | O (m, Ar-H, 3H), 7.20-7.30 (m, 6H, Ar-H), 6.64 (d, J = 2.1 Hz, 2H, Ar-H), 5.75 (s,
N N 1H, -CH); 3C NMR (100 MHz, CDCl;): § 138.4, 135.2, 129.7, 129.1, 128.7, 126.8,
123.9,121.5,121.3,116.0, 113.3, 112.8, 55.3 ppm.
4-(bis(5-bromo-1H-indol-3-yl)methyl)-N,N-dimethylbenzenamine (table 2, entry 3s)
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~n7 FTIR vy = 3415, 3142, 2856, 2903, 1679, 581 cm™'; '"H NMR (400 MHz, CDCl;):
8 8.0 (s, 2H, -NH), 7.74 (m, 2H, Ar-H), 7.49 (m, 2H, Ar-H), 7.12-7.26 (d, J = 7.5
O P! Hz, 1H, Ar-H), 6.64-6.71 (m, 5H, Ar-H), 6.49 (s, 1H, Ar-H), 5.7 (s, 1H, Ar-H), 3.08
O O (d, -NCH;, 3H), 2.92 (s, -NCHj3, 3H) ppm; *C NMR (100 MHz, CDCIl;): & 146.0,
N | | N 135.5, 130.2, 129.9, 128.9, 127.1, 121.9, 121.4, 117.3, 114.1, 113.3, 112.5, 55.2,
" " 40.2 ppm.

5-bromo-3-((5-bromo-1H-indol-3-yl) (4-nitrophenyl)methyl)-1H-indole (table 2, entry 3t)
NO, FTIR . = 3390, 3167, 2822, 2900, 1686, 1534, 1330, 587 cm™'; '"H NMR (400
. O . MHz, CDCl;):6 8.15 (s, 2H, -NH), 8.08 (d, J = 8.0 Hz, 2H, Ar-H), 7.42- 7.45 (m,
Ar-H, 4H), 7.24-7.29 (m, 4H, Ar-H), 6.65 (s, 2H, Ar-H), 5.85 (s, lH, -CH) ppm; *C
O | | O NMR (100 MHz, CDCl,): 6 145.2, 144.1, 135.3, 130.2, 129.7, 128.7, 121.9, 121.6,

N N 121.3,116.2, 113.1, 112.3, 54.9 ppm.

4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl) (4-methoxyphenyl) methyl)-3-methyl-1H-pyrazol-5-ol (table 4, entry
7a)

OMe FTIR v = 3661, 3261, 2624, 2361, 1589, 1508, 1234, 1020, 788, 740 cm™'; 'H
NMR (300 MHz, DMSO-dy): 6 10.2-12.5 (brs, 4H, -NH,-OH), 7.00-7.03 (d, J = 8.4
Hz, 2H, Ar-H), 6.74-6.77 (d, J = 8.4 Hz, 2H, Ar-H), 4.79 (s, 1H, -CH,), 3.67 (s, 3H,
-OCH3), 2.05 (s, 6H, 2CH;) ppm; 3C NMR (75.5 MHz, DMSO-dy): 8 161.1, 157.2,

72 A\
N
N\N ‘ | N 139.6, 135.3,128.4, 113.1, 104.5, 54.9, 31.9, 10.4 ppm.
H oH oHH

4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl)(phenyl) methyl)-3-methyl-1H-pyrazol-5-ol (table 4, entry 7b)
FTIR v = 3051, 2908, 2723, 2528, 1626, 1531, 1492, 1380, 1202 cm™'; 'TH NMR
(400 MHz, DMSO-d): 6 11.26 (brs, 4H, -NH,-OH), 7.19-7.27 (m, 2H, Ar-H), 7.07-
7.18 (m, 3H, Ar-H), 4.84 (s, 1H, -CH), 2.07 (s, 6H, CH;) ppm; 3C NMR (75.5
AN MHz, DMSO-dy): & 161.4, 143.8, 140.5, 128.3, 127.9, 126.0, 104.3, 33.2, 10.9 ppm.

4-((4-(dimethylamino)phenyl)(5-hydroxy-3-methyl-1H-pyrazol-4-yl) methyl)-3-methyl-1H-pyrazol-5-ol (table

4, entry 7c)
7 FTIR v = 3639, 3106, 2362, 2324, 1699, 1511, 1467, 1124, 786, 745 cm™'; 'H
NMR (300 MHz, DMSO-dg): & 11.36 (brs, 4H, -NH, -OH), 6.92 (d, J= 7.5 Hz, 2H,
Ar-H), 6.56 (d, J= 7.5 Hz, 2H, Ar-H), 4.67 (s, 1H, -CH), 2.79 (s, -NCH3;, 3H,), 2.64
(s, -NCHj; 3H), 2.04 (s, 6H, 2CHj3) ppm; '*C NMR (75.5 MHz, DMSO-dg): 6 161.0,
N\/N ‘ | N\/N 148.6, 139.7, 131.5, 127.9, 112.3, 104.6, 46.5, 26.7, 10.5 ppm.
H oH oHH

4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl)(p-tolyl)methyl)-3-methyl-1H-pyrazol-5-o0l (table 4, entry 7d)
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FTIR Vi = 3449, 3124, 2920, 2729, 1703, 1600, 1516, 1464, 1393 em™'; 'H NMR
(300 MHz, DMSO-de): 8 9.5-12.5 (brs, 4H, -OH, -NH), 6.9 (d, J = 8.0 Hz, 4H, Ar-
H), 4.75 (s, 1H, -CH), 2.21 (s, 6H, CHs), 2.05 (s, 3H, -CH;) ppm; 3C NMR (75.5

N/ ‘ | \N MHz, DMSO-dy): 6 161.3, 141.2, 140.3, 133.9, 127.9, 127.1, 105.5, 32.2, 21.6, 10.8
\ /
N OH OH” PP

4-((3-ethoxy-4-hydroxyphenyl) (5-hydroxy-3-methyl-1H-pyrazol-4-yl)methyl)-3-methyl-1 H-pyrazol-5-ol (table

4, entry 7e)
OH FTIR v = 3616, 2992, 2364, 1703, 1604, 1511, 1427, 1262, 1202, 1125, 1041,
o~ 825, 752 cm!; 'TH NMR (300 MHz, DMSO-d): 8 11.23 (brs, 4H, -NH, -OH), 8.54
(brs, 1H -OH), 6.71 (m, 1H, Ar-H), 6.60 (d, J= 8.4 Hz, Ar-H ) 6.49 (d, 1H, J= 8.4
% ‘ | N\, Hz, Ar-H), 4.68 (s, 1H, -CH), 3.84 (q, 2H, J = 6.9 Hz, -OCH,), 2.03 (s, 6H, 2x
N N CH,,), 1.25 (t, J = 6.9 Hz, 3H, -CH,-) ppm; '*C NMR (75.5 MHz, DMSO-ds): &
H on onH

148.1, 142.8, 139.2, 135.1, 122.1, 120.1, 116.3, 114.3, 63.9, 25.3, 14.7, 10.4 ppm.
4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl) (4-nitrophenyl) methyl)-3-methyl-1H-pyrazol-5-ol (table 4, entry 7f)
NO, FTIR v = 3420, 2961, 1602, 1510, 1444, 1345, 1178, 881, 802, 772 cm™'; 'H
NMR (300 MHz, DMSO-dg): 8 11.36 (brs, 4H, -NH, -OH), 8.0 (d, /= 8.2 Hz, 2H,
Ar-H), 7.5 (d, J = 8.2 Hz, 2H, Ar-H), 4.99 (s, 1H, -CH), 2.10 (s, 6H, 2CH3;) ppm;
BC NMR (75.5 MHz, DMSO-dq): 6 160.4, 151.4, 148.1, 138.0, 127.2, 125.5, 104.3,
N 333, 11.8 ppm.

4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl) (4-hydroxyphenyl) methyl)-3-methyl-1 H-pyrazol-5-ol (table 4, entry
72)

OH FTIR v = 3267, 1559, 1514, 1467, 1401, 1174, 872, 788, 730 cm™!; 'H NMR
(300 MHz, DMSO-d): 8 11.7 (brs, 4H, -NH, -OH), 9.04 (s, 1H, -OH), 6.91 (d, J =
8.4 Hz, 2H, Ar-H), 6.59 (d, J = 8.4 Hz, 2H, Ar-H), 4.70 (s, 1H, -CH), 2.06 (s, 6H,
2CHj;) ppm; 3C NMR (75.5 MHz, DMSO-dy): § 161.4, 155.5, 139.2, 135.4, 130.4,
N 116.0, 115.7, 25.3, 11.8 ppm.

4-((2,4-dichlorophenyl)(5-hydroxy-3-methyl-1H-pyrazol-4-yl)methyl)-3-methyl-1H-pyrazol-5-ol (table 4,

entry 7h)
Cl FTIR v = 3578, 3095, 2362, 2118, 1699, 1469, 1348, 1212, 783, 693 cm™; 'H
ol NMR (300 MHz, DMSO-dg): 6 7.21 (d, 1H, J = 4.8 Hz, Ar-H), 6.83 (dd, /J=8.4 Hz
& J= 4.8 Hz, 1H, Ar-H), 6.58 (d, /= 7.2 Hz, 1H, Ar-H), 4.96 (s, 1H, -CH), 2.08 (s,
6H, 2CH;) ppm; *C NMR (75.5 MHz, DMSO-dy): & 155.7, 139.2, 136.1, 135.8,

N 132.6, 131.4, 130.2, 125.9, 116.3, 22.4, 11.7 ppm.

4-((4-chlorophenyl)(5-hydroxy-3-methyl-1H-pyrazol-4-yl)methyl)-3-methyl-1H-pyrazol-5-ol (table 4, entry
7i)
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ci FTIR Ve = 3225, 3089, 2975, 1604, 1540, 1496, 1302 cm™'; 'H NMR (300 MHz,
DMSO-de): 8 11.0 (brs, 4H, -NH, -OH), 7.27 (d, J = 8.4 Hz, 2H, Ar-H), 7.13 (d, J =
8.4 Hz, 2H, Ar-H), 4.80 (s, 1H, -CH), 2.05 (s, 6H, 2CHs) ppm; *C NMR (75.5
{ MHz, DMSO-dq): 8 158.2, 144.3, 136.3, 129.8, 129.3, 127.5, 108.5, 33.6, 11.9 ppm.

4-((benzold][1,3]dioxol-6-yl)(5-hydroxy-3-methyl-1 H-pyrazol-4-yl)methyl)-3-methyl-1H-pyrazol-5-ol (table 4,

entry 7j)
o™\ FTIR v = 3614, 3320, 3141, 2886, 2360, 1593, 1489, 1230, 1027, 753, 662 cm™!;
"H NMR (300 MHz, DMSO-d): 8 9.8-12.3 (brs, 4H, -NH,-OH), 6.56-6.64 (m, 3H,
Ar-H), 591 (s, 2H, -O-CH,-0-), 4.70 (s, 1H, -CH), 2.06 (s, 6H, 2CH3) ppm; '3C
N/ \ | \, NMR (75.5 MHz, DMSO-dg): 6 148.6, 145.4, 139.1, 135.0, 131.2, 122.4, 120.2,
N N 108.0, 107.4, 100.5, 32.5, 10.3 ppm.
H oH oHH

FTIR Vpnae = 3580, 3112, 2926, 1607, 1482 cm™'; 'H NMR (300 MHz, DMSO-d): 8
11.36 (brs, 4H, -NH, -OH), 7.30 (d, J = 5.2 Hz, 1H, Ar-H), 7.05 (m, 1H, Ar-H),
6.55 (m, 1H, Ar-H), 5.27 (s, 1H, CH), 2.24 (s, 6H, CH3) ppm; '3C NMR (75.5 MHz,
DMSO-dg): § 159.9, 136.8, 135.4, 134.9, 125.6, 118.4, 101.1, 30.8, 11.3 ppm.

4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl) (3-nitrophenyl)methyl)-3-methyl-1 H-pyrazol-5-ol (table 4, entry 71)
NO, FTIR vy = 3419, 2961, 1603, 1515, 1444, 1343, 1178, 881, 806, 773 cm™'; 'H
NMR (300 MHz, DMSO-dg): 6 10.4-12.2 (brs, 4H, -NH, -OH), 8.02 (dd, 1H, J =
7.6 Hz & 4.0 Hz, Ar-H), 7.95 (d, J= 7.6 Hz, 1H, Ar-H), 7.55-7.58 (m, 2H, Ar-H),
N 4.81 (s, 1H, -CH), 2.06 (s, 6H, 2-CH3) ppm; *C NMR (75.5 MHz, DMSO-dq): &

2 ‘ | \/
H oH OH” 148.2, 139.2, 139.0, 135.7, 135.2, 129.6, 124.2, 118.2, 116.4, 25.9, 11.4 ppm.
4-((5-hydroxy-3-methyl-1H-pyrazol-4-yl)(4-isopropylphenyl) methyl)-3-methyl-1 H-pyrazol-5-ol (table 4, entry
7m)

FTIR vpa = 3276, 2954, 2360, 1599, 1506, 1445, 1202, 754, 609 cm™'; 'H NMR
(300 MHz, DMSO-d): 6 10.7-12.2 (brs, 4H, -NH, -OH), 7.01-7.07 (m, 2H, Ar-H),
4.74 (s, 1H, -CH), 2.79 (m, 1H, -CH(CH,)), 2.07 (s, 6H, 2-CH3;), 1.14 (d, 6H, 2 -
CH;) ppm; *C NMR (75.5 MHz, DMSO-dq): & 145.6, 139.02, 135.8, 135.3, 128.6,

N\/ | | \/N 126.2,116.3,36.4,25.4,23.5, 11.8 ppm.
N N
H oH oHH

FTIR vy = 3615, 3260, 2885, 2360, 1687, 1505, 1122, 868, 735, 601 cm™
oH 1) 'H NMR (300 MHz, DMSO-dy): 5 10.6-12.4 (brs, 8H, -NH, -OH), 6.95

(s, 4H, Ar-H), 4.68 (s, 2H, -CH), 2.05 (s, 12H, -CH3) ppm; *C NMR (75.5

MHz, DMSO-dg): § 139.3, 135.1, 135.0, 129.2, 116.4, 25.4, 11.8 ppm.
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Spectral characterization of selected compounds

"H NMR spectrum of compound 3a
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13C NMR spectrum of compound 3¢

OH

"H NMR spectrum of compound 3d

ALPHA 100508 CFC SHIVAJI UNN ERSITY
=
™)
@
£8
©
5
5 3
2
i
- |
ow
wn |
P~
i 2 [~ P @O W = OO
@ o S < 6 jinMw B0 aTA® @o
F gz 8 8 2923 ¢ & 8930 Sao
3 EE] il D BnI¥n NF 229 BRE B
T T T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm-1
DAFTIR DATAWChemisiny\SSP\Rupash\RCP-B1.0 RCP-B1 Instrumant type and / or accessory Bi4/2018

Page 111

30



Durrant Datla Pafinela

A
X
PROCND 1
¥2 . Aogeisition Parssstars
RtE_ T T
Tima 11.71 B
AR TR AT
PRCENT  ERZHE01_0338 |
PR Swng L]
m 12050
R Shi
= 1E
o
] BOYZ.NZ0 Mu
FICRED 0.588020 Bz
199200 B
39,81
2 A00
€.50 umac

400, TECATIT BEx
il

AOSEURT ERRYIHANENE

8
B-2TERY-BOP.E1) - 1R O00L ) TR0
3

FT-IR spectrum of compound 3d

R.NO. 27683
RCP-B11
1H IN CDCL3+DMEO
AVANCE-400

B3, 00 uses
13 ShbiG000 W
e ar
408, 35ISGpE S
i Jm i ’
e |.ru My
ipo
r
L .«J‘HJJ L JI 4
jt ANV i g 4 o
f T T AN B I RRARAR LS L ey L T T !
11 10 3 B T & 2 1 PP
=] @| [ mr-l% [ =]
= =W G e e il el 1
=] =11 Eal =1 L= =1 =
o eal leales leafedfonlen
'"H NMR spectrum of compound 3e
R.NO. 27683
. ‘:‘112‘.":“‘..:':3... — RCP-BS
Ly 1H IN CDCL3
g X AVANCE-400
s =iy
p—. g
= I:IJIIE-I_H‘I {
PEIROG 30
™ udne
SOLVENT = =R}
= i
[ ] i
il BR800 X
FiDaEE E.EEETIE Xa
Ag P AFSaELs pac
s 13.01
o EF, 400 uwoc [
o 6,50 nasc
= 2.1 K
[ 1, SOBS00006 dae
= H
EFod A4S0 FHIETLY mEy
| i
w 13.00 ussc
L B S0000000 W
FI - IToccsaing pAraseters
22 30
& ASE . IPER10T mIa
L= -
553 ]
& 0.3 Ex »
= B
15 1,008
I T ! v v ] T T T T T
i 9 B8 7 & s 4 3 2 1 ppm
-] [ Duv w =]
| == o O e =
SO | e (=1
Al lesbedlor el -

31



'"H NMR spectrum of compound 3f
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'H NMR spectrum of compound 3i
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"H NMR spectrum of compound 7a
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