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Spectroscopic characterizations of the electro- synthesized products (6, 7, and 8):

After purifications, all the electrochemical synthesized organic products were characterized by
using FT-IR (Shimadzu FT-IR 8101 PC). 'H and '3C NMR spectra were recorded in DMSO-d6 at 25
°C using a 300 MHz and 75 MHz Varian Mercury VX “NMR300” spectrometer, respectively. All
chemical shifts for NMR spectra were measured in form of ppm with 6 units relative to TMS in
DMSO-d6 as an internal standard. Electron impact mass spectra were obtained at 70 eV using a
GCMS-QP 1000 EX Shimadzu spectrometer. Both elemental analysis using elemental C,H,N,S
Analyzer- Vario EL III Germany, mass (MS) and NMR spectra were carried out at the Microanalytical
Center of Cairo University. Melting points (uncorrected) were recorded on melting point apparatus
SMP 10. The results indicate that the formed electro-synthesized organic products are mainly
depending on the nature of the nucleophilic reagent (3, 4, or 5) used. The spectroscopic data of the

electrosynthesized products 6, 7 or 8 via Michael addition reaction are summarized as the following:


mailto:arafat.toghan@yahoo.com

Product number 6:

Name: 4-(4-Amino-5-benzyl-4H-[1,2,4]triazol-3-ylsulfanyl)-benzene-1,2-diol

Data: Yellowish white crystals Yield: 0.26 g, 82.8 %, mp: 159 oC. IR spectrum (KBr) , v, cm-1: 3400
(br. OH), 3287, 3238 (NH,), 3085 (CH-aromatic), 2935 (CH,), 1624 (C=N); 'H NMR (DMSO-d6) (&
ppm): 9.4 (br.s, 1H, OH), 9.1 (s, 1H, OH), 7.36-7.21 (m, 8H, Ar'H), 5.54 (s, 2H, NH,), 4.02 (s, 2H,
CH,); 3C NMR spectrum (75 MHz, DMSO-d6) (8, ppm): 28.55 (CH, ), 115.27, 120.72, 127.05,
127.19, 128.58, 128.88, 134.00, 134.12 (Ar-C), 144.01 (Ar-OH), 146.95 (Ar-OH), 151.53 (C=N),
160.91 (C=N); Ms: m/z 314 (M*). Anal. Calcd for C15H14N402S; C, 57.31; H, 4.49; N, 17.82; S,
10.20. Found: C, 57.92; H, 4.71; N, 17.16; S, 10.03.
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FT-IR results for the product number 6.



Cairo University

Micro Analytical Center
DI Analysis
Shimadzu Qp-2010 Plus
Sample [nformation

el

H 14 04:47:44 p e Analytical Line ] sesmes
Sample Nome 181 g 250,00 °C
Sumgie ID : [MS Table]
CustomerName  : Dr.Ahmed Moharmed Abo Bakr - El-wadi South —Group 1-Event 1
Deta File : CNGCMSsohution\Dada\Project1\832.QGD Start Time -0.00min
Org Data File: : CAGCMSsolution\Daia\Project 1\B32.QGD End Time :10.00min
Method File : CAGCMSsolution\Dsta\Project\A.GABR. ggm ACQ Mode Scan
Ornkkﬁnd File CNGCMSsolution\Data\Project \A GABR. qzm Byent Time :0.508ec
‘nﬂngl-‘h : CAGCMSsolution\Systent Tune I'_definit] qgt ss::m ;3_2:6
Smbﬁﬂed by Md ‘Younis Endm/z :700.00

: 101092014 04:51:12»
Electron Voltage  : 70¢V
:H

Tonization Mode
CAGCMSsolution Deta\Project 1\832.QGD
Chromatogram B32 C:\GCMSsolution\Data\Project]\B32.0GD
1,495,698
TIC*1.00
4
; racpou— ; . . ,
ol 10 20 3.0 34
min
Spectrun
Linc#:] R Time:3,(Scan:364)
MasPeaks 225
RewMode:Single 3.0(364) BasePeak-91(246006)
BG Mode:None Group 1 - Event |
100 o —
50’
80
70
60 268
LA Fi
40 206
30, &
ﬂ!l 7 1 m 190 s
L 150 10 an | Il 215 - 263 8 0
S0 60 70 8 90 100 110 120 130 140 150 160 170 IS0 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330

Lme# l R.Time 3.0(Scan#:364)

MassPeaks:22
RAwMode Smgle 3.0(364) BasePeak:-91(246006)
BG Mode:None Group 1 - Event 1
# mlz Abs. Ir  Rel Int, # mz Abs.In  Rel. Int.
1 5000 12151 494 4 5300 2575 1.05
2 5095 33376 13.57 s
3 6

5200 8281 337

# mz Abs.In RelInt

7 5600 3956 1.61
54.00 791 032 8 5695 5393 219
5500 3945 160 9 5795 3636 1.48
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MS results for the product number 6.
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'"H NMR results for the product number 6.




AhmadAboBakre-S1-DHSD~18C

Archive dirsctory: /exporti/homa/vrari/vnersys/data
Sample directory: 005mm_test_10Feb2018-21:34:40

Pulse Sequence: s2pul

Solvent: DMSO
T:IIB. 30.0C / 303.1 K

File:
Wercury-30088 “NHR309"

Pulse 45.0 degrees
. time 1.815 sec
width 18761.7 Hz
1144 repetitions
OBSERVE C13, 75.4528054 MHz
DECOUPLE  H1, 300.0702830 MHZ
Power 33 dB
cont inuously on
T2+16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT siz2e 181072
Total time 8 hr. 13 min, 50 sec
Date: Feb 10 2018
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13C NMR results for the product number 6.




Product number 7:

Name: 5,6-(Diphenyl-[1,2,4]triazin-3-ylsulfanyl)-benzene-1,2-diol

Data: Pale yellow crystals, Yield: 0.23 g, 61.6 %, mp: 175 oC. IR spectrum (KBr) , v, cm-1: 3430 (br.
OH), 3050 (CH-aromatic), 1596 (C=N); 'H NMR (DMSO-d6) (6 ppm): 9.04 (br.s, 2H, 20H), 7.46-
7.29 (m, 13H, Ar'H); *C NMR spectrum (75 MHz, DMSO-d6) (8, ppm): 113.88, 120.52, 121.00,
126.86, 128.47, 128.67, 132.12, 135.05 (Ar-C), 144.38 (Ar-OH), 147.17 (Ar-OH), 153.18 (C=N),
153.83 (C=N), 157.84 (N=C-S); Ms: m/z 373 (M?*). Anal. Calcd for C21HI5N302S; C, 67.54; H,
4.05; N, 11.25; S, 8.59. Found: C, 67.17; H, 4.86; N, 11.34; S, 8.06.
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FT-IR results for the product number 7.



Cairo University

Micro Analytical Center
DI Analysls
Shimadzu Qp-2010 Phus
i haiaii
mw :Qsmm 05:37:45
: 14 05:37:45¢ —— Anslytical Line | ==
WN‘N 82 TonSourceTomp 250.00°C
Guu-lhm “g:‘*-.ﬁu!-hﬁ'-‘ . M—-&np‘r‘l]-m 1-
joct1\BE.QGD Start Tiene: :0.00min
.o-am.m : CAGCMBsolueioniDigtaProjoct 1\58.0GD End Time - :10.00min
+CAGCMEsohmomDetaProject I\A GABR. qgm. ACQMode i
eumm £ £GCMSsolmniDea Project 1\A GABR. g Bvent Thre 1050806
T Fle OO atuiag S i
m‘"‘“ owomuuuw,- Endmiz 0000
Elitron Voltage  :70¢eV
Toaization Mode “E
CAGCMSsohition DetsProject1\B3,QGD
Chromatogram B§ C:A\GCMSsolution\Data\Praject1\BS.QGD
bai.743 - -
| - TIC*1.00
ol ' Lo 20 22
min
Spectrum
Ligek:1 ReTire:1§(Scat 157,
wsmlmm BaacPeake157(94)
BO ModzAvergd 161 6(193-195) Grup 1 - Bvent |
1680+ S| | amam
904 ki 0
80 k1]
z lr m n: »
50 57
a0
30 54
E } ‘ (I
1o
o | NI || - !
o "1io 150 % 10 200 230 zso'rro'zuo'sio mm
Mass Table
Line#:1. R.Time:1.6(Scan#:197)
MassPeaks:79
RawMode:Single 1.6(197) BasePeak: 157(94)
BG Mode:Averaged I.S-l&{]95—195)0mupl -Event 1
# mwz Abs. In # mz Abs, I Rel. Int. # mz Abs.In Rel. Int.
1 5415 29 3085 4 6410 6 6.38 7 7305 15 15.96
2 510 48 51.06 5 6810 15 1596 8 8215 23 2447
3 5805 29 3085 6 6910 6 6.38 9 8410 6 6.38
1/2

MS results for the product number 7.
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"H NMR results for the product number 7.



AhmadAbuBakre-S2-DHS0-13C

Archive directory: /export/home/vnarl/vnarsys/data
Sample directory: DD5mm_test_l2Feb2018-22:43:40

Pulse Sequence: s2pul
Solvent: DHSO
Temp. 30.0 C / 303.1 K

File:
Mercury-300BB “NMR3IO0O"

Pulse 45.0 degrees
Acq. time 1.815 sec
Width 18761.7 Hz

720 repeti

ions
» _75.4523954 WHz

OBSERVE C13 3
DECOUPLE  H1, 300,0702830 WHZ
Power 33 dB fodid
continuously on "R
WALTZ-16 modulated ©®
DATA PROCESSII EE
Line broadening 1.0 Hz et
FT size 131072
Total time 3 hr, 17 min, 51 sec
Date: Feb 12 2018
-
b
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L -4 ]
w23 § 538 g
308 » o & i
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w S ™ 3 -
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13C NMR results for the product number 7.




Product number 8:

Name: 6-(3,4-Dihydroxy-phenylsulfanyl)-1H-pyrimidine-2,4-dione

Data: Brown crystals Yield: 0.2 g, 79.3 %, mp: 193 oC. IR spectrum (KBr) , v, cm-1: 3443 (br. OH),
1703 (C=0); '"H NMR (DMSO-d6) (3 ppm): 11.71 (br.s, 2H, 20H), 11.08 (s, 1H, NH), 6.96-6.55 (m,
3H, Ar'H), 1.90 (s, 2H, CH,); *C NMR spectrum (75 MHz, DMSO-d6) (8, ppm): 31.83 (CH,), 116.20,
120.72, 122.33, 127.69 (Ar-C), 145.32 (Ar-OH), 147.65 (Ar-OH), 162.36 (S-C=N)), 166.55 (C=0),
167.98 (C=0); Ms: m/z 252 (M*). Anal. Calcd for CIOH8N204S; C, 47.61; H, 3.20; N, 11.11; S,
12.71. Found: C, 47.56; H, 3.13; N, 11.45; S, 12.49.

OH

N
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FT-IR results for the product number 8.



Cairo University

Micro Analytical Center
DI Analysis
Shimadzu Qp-2010 Plus
Sample Information Method
. :mm :33:10
Analyzed : 13310 0= = Analytical Line ] ===
Sample Name 183 TonSourceTemp :250.00 °C
Samgple ID [MS Table]
cmww.u ..uwu-u. i ph e 2 ~Group 1 - Event 1~
C:\GCMSsolution\DataProject\1.QGD Start Time 0.
txgmm: + CGCMSsolutionDaaProject 1 QGD End Time
Method File - C:NOCMSsolution\Data\Project1\A.GABR.qgm ACQMode
OgMethod File  : CXGCMSsoltion\Data\Project I\A.GABR.qgm Event Time
Report File : . Scan Speed
Tuming File : CXGCMSsolutionSysterniTune 1\_default] qgt Staet miz
SEndiffModified by : A End vz
020172014 11:38:14 o=
Electron Voltage  : 70¢V
lonizationMode  : EX

CAGCMSsolution\Data\Project 1\.QGD

Chromatogram | C:\GCMSsolution\Data\Project]1\1.QGD

100,000
R et e e e -TIC*1.00
v T T - T T '
0.1 1.0 20 30 40 49
min
Spectrum
Linc#:1 R.Time:3.8(Scan#:423)
MassPraks:69
n-ms«w:s(m) Bupuk.u(lﬂ)
BG Mode:Nove Group | - Event
100 -
90
804
70
60
504
-]
204 i
10] i
0 @ ™ 8 130 Mo 150 160 170 180 150 200 210 220 230 240 250
Mass Table
Line#:1 R.Time:3.5(Scan#:423)
MassPeaks:69
RawMode:Single 3.5(423) Bml’eak.sd(lsa)
BG Mode:None Group 1 -
# m/z Abs. I Rcl lnl. # mz Abs. In Rel. Int. # miz Abs. In Rel. Int.
1 5000 54 29.51 4 5800 52 2842 7 6400 183 100.00
2 5500 T4 40.44 5 6000 55 3005 8 6500 57 3115
3 5700 78 262 6 6200 63 3443 9 6600 57 3115
112

MS results for the product number 8.
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'"H NMR results for the product number 8.




AhmadAboBakre=-S3-DNSD~13C

;Ir::nlv directory: /expori/homa/vomri/vnmrsys/data
rectory: D05mm_test_12Feb2018-16:21:45

ence: s2pul

Solvent
RN souc/snsnx

File
llurnury-slnnn *“NHR3OO"

Pulse 45.0 degr

Acq. time 1.815 sec

width 18761.7 Hz

1100 repetitions

OBSERVE C1 75.4528054 MHz

DECOUPLE lu 300.0702830 NHZ
r 83

Total time 3 hr. 17 min, 52 sec
Date: Feb 12 2018

162.360
147.560
145.321
127.893

122,338
120.722

116.209

1] | L] .

T  JNLENLEL B S e B A L e T T T LI B S 5 B M N A N N N A B B B B S |

0 180 160 140 120 190 1] 60 40 20 ppm

13C NMR results for the product number 8.




