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ANALYTICAL AND SPECTRAL DATA FOR THE SYNTHESIZED COMPOUNDS

1-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methyl]- IH-indole-2,3-dione (10). Yield:
69 %; red syrup; Anal. Calcd for C14H|5sNOy4 (FW: 262.27): C, 64.36; H, 5.79; N,
5.36 %. Found: C, 64.25; H, 5.59; N, 5.33 %; IR (KBr, cm!): 2996.67, 1760.87,
1710.99, 1614.64, 1467.38, 1446.22, 1384.49, 1270.17, 1208.96, 1052.74;
TH-NMR (200 MHz, CDCl3, 6 / ppm): 1.26, 1.31 (6H, 2s, 2 x CH3), 3.74-3.85
(3H, m, N-CH; & H-3'a), 4.04 (1H, dd, J| = 6.4 Hz, J, = 8.8 Hz, H-3'b), 4.36-4.42
(1H, m, H-2"), 7.03—7.10 (2H, m, Ar-H), 7.51-7.59 (2H, m, Ar-H).

2-[1,2-Dihydro-{(2,2-dimethyl-1,3-dioxolan-4-yl)methyl}-2-oxo-3H-indol-3-
-ylidene]hydrazinecarbothioamide (17). Yield: 84 %; orange crystals; m.p.:
168-170 °C; IR (KBr, cm1): 3359.77, 3245.97, 3151.47, 2968.24, 1691.46,
1610.45, 1473.51, 1361.65, 1228.57, 1066.56; 'H-NMR (300 MHz, DMSO-dj,
o /ppm): 1.21 & 1.27 (6H, 2s, 2 x CH3), 3.74 (1H, dd, J1 = 5.6 Hz, J, = 8.5 Hz,
H-3'a), 3.87 (2H, d, J = 5.5 Hz, N-CH3), 4.04 (1H, dd, J| = 6.4 Hz, J, = 8.5 Hz,
H-3'b), 4.33-4.39 (1H, m, H-2"), 7.14 (1H, ¢, J = 7.5 Hz, Ar-H), 7.24 (1H, d,
J=17.9 Hz, Ar-H), 7.41 (1H, ¢, J="7.6 Hz, Ar-H), 7.70 (1H, d, J= 7.6 Hz, Ar-H),
8.73 (1H, s, Dy0O-exchangeable, NH.), 9.08 (1H, s, DyO-exchangeable, NHy),
12.35 (1H, s, D,O-exchangeable, NH,); !3C-NMR (125 MHz, DMSO-dj,
0 / ppm): 25.21 (CH3), 26.52 (CH3), 42.31 (N-CH3), 66.46 (CH,-0), 72.93
(CH-0), 108.92, 110.76, 119.25, 120.60, 122.91, 130.89, 131.00, 143.18 (CMe,»
& Ar-C), 161.06 (C=0), 178.66 (C=S); MS (70 eV, m/z (%)): 334.1 (M*, 16.83),
221.0 (37.84), 205.0 (53.62), 188.0 (42.23), 145.0 (15.67), 144.0 (22.40), 131.1
(28.37), 130.0 (28.33), 118.0 (16.80), 117.0 (46.27), 116.0 (26.50), 101.0
(42.68), 89.0 (24.34), 77.1 (21.28), 76.1 (21.04), 60.0 (100.00); FABMS (m/2):
Calcd. for [C15H1gN403S]*: 334.1100. Found: 334.1041.
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5-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methyl]-5H-1,2,4-triazino[5,6-b]indole-
-3-thiol (19). Yield: 75 % (method a), 82 % (method b); yellow needles; m.p.:
286-290 °C; IR (KBr, cm!): 3078.18, 2981.74, 2867.95, 1573.81, 1460.01,
1348.15, 1151.42, 1051.13; 'H-NMR (300 MHz, DMSO-dg, 6 / ppm): 1.19 &
1.26 (6H, 2s, 2 x CH3), 3.84 (1H, dd, J| = 5.3 Hz, J, = 8.6 Hz, H-3'a), 4.07 (1H,
dd, J1 = 6.5 Hz, J, = 8.7 Hz, H-3'b), 4.32 (2H, d, J = 6.6 Hz, N-CH),), 4.50-4.53
(1H, m, H-2"), 7.38 (1H, ¢, J= 7.1 Hz, Ar-H), 7.68-7.74 (2H, m, Ar-H), 8.03 (1H,
d, J = 7.6 Hz, Ar-H), 14.62 (1H, s, DO-exchangeable, SH); 13C-NMR (125
MHz, DMSO-dg, 0 / ppm): 25.09 (CH3), 26.47 (CH3), 44.00 (N-CH3), 66.45
(CH»-0), 73.03 (CH-0O), 109.10, 112.53, 117.33, 121.59, 123.51, 131.61,
135.21, 143.98, 148.43, 179.08 (CMe, & Ar-C); MS (70 eV, m/z (%)): 316.1
(M™, 46.59), 301.1 (14.17), 258.0 (17.87), 245.0 (16.38), 216.0 (73.44), 202.0
(100.00), 187.0 (20.34), 143.0 (35.08), 128.1 (27.19), 114.9 (20.11), 101.0
(49.02), 88.0 (12.11), 77.1 (14.72), 59.0 (43.14); FABMS (m/z): Calcd. for
[C15sH1N4O2S]™: 316.0994. Found: 316.0996.

3-(Allylthio)-5H-1,2,4-triazino[5,6-bjindole (23). Yield: 80 %; yellow
crystals; m.p.: 246-248 °C, Lit.! m.p.: 250 °C; IR (KBr, cm!): 3456.20,
3058.89, 2947.03, 2781.16, 2673.15, 1600.81, 1421.44, 1321.44, 1188.07; 'H-
-NMR (300 MHz, DMSO-dg, J / ppm): 3.96 (2H, d, J = 6.8 Hz, S—-CH>), 5.16
(1H, d, J.is = 10.0 Hz, =CH»), 5.41 (1H, d, Jirans = 17.0 Hz, =CH)»), 5.96-6.10
(1H, m, =CH), 7.42 (1H, ¢, J = 7.6 Hz, Ar-H), 7.57 (1H, d, J = 8.1 Hz, Ar-H),
7.68 (1H, ¢, J = 7.6 Hz, Ar-H), 8.30 (1H, d, J = 7.7 Hz, Ar-H), 12.62 (1H, bs,
D,0-exchangeable, NH); 13C-NMR (125 MHz, DMSO-dg, 6 / ppm): 32.68
(S-CHy), 112.64, 117.60, 118.21, 121.44, 122.43, 130.82, 133.57, 140.24,
140.98, 146.59, 166.54 (Ar-C & CH=CHj); MS (70 eV, m/z (%)): 242.0 (MT,
13.40), 227.0 (59.01), 209.1 (20.72), 173.0 (43.99), 146.0 (100.00), 102.1
(30.45), 88.1 (15.50), 76.1 (10.32); FABMS (m/z): Calcd. for [C1oH[oN4S]*:
242.0626. Found: 242.0600.

3-(Benzylthio)-5H-1,2,4-triazino[5,6-b]indole (24). Yield: 85 %; yellow
crystals; m.p.: 288-292 °C, Lit.2 m.p.: 290-292 °C.

3-(Allylthio)-5-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-5H-1,2,4-triazino-
[5,6-bjindole (20). Yield 81 % (method a), 72 % (method b); yellow needles;
m.p.: 118-120 °C; IR (KBr, cm!): 2923.88, 1569.95, 1450.37, 1350.08,
1170.71, 1068.49; 'H-NMR (200 MHz, CDCl3, 6 / ppm): 1.29 & 1.32 (6H, 2s, 2
x CHj3), 3.85 (1H, dd, J1 = 5.6 Hz, J, = 8.6 Hz, H-3'a), 4.02 (2H, d, /= 6.8 Hz,
S-CHy), 4.10 (1H, dd, J; = 6.4 Hz, J, = 8.6 Hz, H-3'b), 4.42 2H, dd, J; = 2.8
Hz, J; = 4.6 Hz, N-CHy), 4.57-4.62 (1H, m, H-2'), 5.15 (1H, dd, Jgemy = 1.4 Hz,
Jeis = 10.1 Hz, =CHy), 5.36 (1H, dd, Jgem = 1.4 Hz, Jirans = 15.6 Hz, =CH>),
6.01-6.14 (1H, m, =CH), 7.38-7.46 (1H, m, Ar-H), 7.59-7.65 (2H, m, Ar-H),
8.38 (1H, d, J="7.8 Hz, Ar-H).
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Compound 20 was isomerized to a mixture of (£/2)-5-[(2,2-dimethyl-1,3-
-dioxolan-4-yl)methyl]-3-(prop-1-en-1-ylthio)-5H-1,2,4-triazino[5,6-b]Jindoles 25
and 26 on performing 'H-NMR and !3C-NMR measurements in deuterodimethyl
sulfoxide. TH-NMR (300 MHz, DMSO-dg, 6 / ppm): 1.16 & 1.22 (6H, 2s,
2xCH3), 1.80 & 1.88 (3H, 2xd, J = 6.8 Hz & 6.7 Hz, CH3), 3.85 (1H, dd,
J1 =4.3 Hz, J, = 8.50 Hz, H-3'a), 4.07 (1H, dd, J1 = 6.1 Hz, J, = 8.5 Hz, H-3'b),
447 (2H, d, J = 7.4 Hz, N-CH»), 4.56-4.60 (1H, m, H-2"), 5.94-6.14 (1H, m,
=CH), 6.84 (0.4H, d, J = 15.0 Hz, =CH, E-isomer), 7.08 (0.6H, d, J = 9.6 Hz,
=CH, Z-isomer), 7.46 (1H, ¢, J = 7.5 Hz, Ar-H), 7.74 (1H, ¢, J = 7.4 Hz, Ar-H),
7.87 (1H, d, J = 8.3 Hz, Ar-H), 8.33 (1H, dd, J| = 3.2 Hz, J, = 7.8 Hz, Ar-H);
I3C-NMR (125 MHz, DMSO-dg, § / ppm): 15.09 (CH3, Z-isomer), 18.59 (CHz,
E-isomer), 25.09 (CH3), 25.16 (CH3), 26.47 (CH3), 26.49 (CHj3), 44.27 (N—
CHj), 44.31 (N-CH,), 66.45 (CH»-0), 73.14 (CH-0), 109.10, 112.03, 112.10,
117.32, 117.34, 117.83, 118.75, 121.41, 121.46, 123.00, 123.04, 126.72, 130.91,
130.95, 131.07, 141.07, 141.18, 141.25, 141.36, 146.38, 165.01, 166.19 (CMe,,
CH=CH & Ar-C); MS (70 eV, m/z (%)): 356.1 (M*, 12.54), 342.1 (20.32), 341.1
(100.00), 227.0 (10.47), 101.1 (14.33), 83.1 (12.50), 71.1 (14.32), 59.1 (13.90),
57.1 (31.49), 55.1 (19.03); FABMS (m/z): Caled. for [CigHyoN40,S]":
356.1307. Found: 356.1288.

3-(Benzylthio)-5-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-5H-[1,2,4] triaz-
ino[5,6-bjindole (21). Yield 86 % (method a), 74 % (method b); yellow needles;
m.p.: 140141 °C. IR (KBr, cm '): 3049.25, 2950.89, 1554.52, 1442.66, 1342.36,
1234.36, 1155.28, 1062.70. '"H-NMR (300 MHz, DMSO-dg, ¢ / ppm): 1.16, 1.21
(6H, 2s, 2xCH,3), 3.82 (1H, dd, J; = 4.9 Hz, J, = 8.7 Hz, H-3'a), 4.06 (1H, dd,
J; = 6.2 Hz, J, = 8.6 Hz, H-3'b), 4.47-4.54 (3H, m, N-CH,, H-2"), 4.57 (2H, s,
S—-CH,), 7.22-7.34 (3H, m, Ar-H), 7.39-7.58 (3H, m, Ar-H), 7.74 (1H, ¢, J = 8.2
Hz, Ar-H), 7.86 (1H,d,J= 8.2 Hz, Ar-H), 8.33 (1H,d,J= 7.8 Hz, Ar-H);
BC-NMR (125 MHz, DMSO-d,, 6 / ppm): 25.08 (CH3), 26.45 (CHs), 34.10
(S—CH,), 44.16 (N-CH,), 66.46 (CH»-0O), 73.25 (CH-0O), 109.06, 112.10,
117.37, 117.83, 121.33, 122.95, 127.20, 128.45, 129.02, 130.79, 137.68, 140.83,
141.30, 146.33, 166.89 (CMe,, Ar-C). MS (70 eV, m/z (%)): 406.0 (M", 15.03),
142.1 (11.85), 102.1 (10.94), 101.1 (24.54), 91.1 (100.00), 65.1 (21.13), 59.0
(19.07); FABMS (m/z). Calcd. [C5,H»N40,S]": 406.1463, found: 406.1384.
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COPIES OF THE 'H-NMR AND 3C-NMR SPECTRA OF THE SYNTHESIZED
COMPOUNDS

| IS
N2 3, g
H o @)
?LCHs
HsC
10

T eI I“‘ M mmTTH I' I I T T I (I IJ TTITTTTT IJ n r'r1'1‘1‘1TF"lT:TrrrrJ'T“r
i

il ! ; ™ rJ i b !
B Lo S L ] (raltvifle AT
VY] HE W

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.



SUPPLEMENTARY MATERIAL S 5

—12.3574
=——— 8.0821
— 87321

4

4

4

4

4

4

4

3

3

3

a

3

3

3

2
e 1.2708
TS 12132

078
1.107
041

.

e e e i o B e R o B e e SRt e SRR

pan 12 10 8 6 4 2

1

2

b :

| |

00.090.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 500 40.0 300 200 100 0

72932
66,465
42314
39.500
26.528
25212

178.664
161.066

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.



RAMADAN, RASHEED and EL ASHRY

S6

T

T

| r
f
2861 | =S - == }% i
e =
e = L B _.
o062 = — — IR _ﬂ
e - ] 3
.E.a.umn/ _ b —gmes |
0188'E %n - Ly T H P
et o\ A TS .
060" Y — © M =z | 5
.mmz.vwl T I = u.rv/..ww.,, L 15
0280'y n T ®) ,,‘ | H (@)
EV0E" ¥ ~Z/f T\ O 1 =
§60E°r Z= 7, }
EERE'P = QO " / \ O H
8IS F [
£ N\ / O £
f T o
b T =2 , 2 -
06BE"L — s =0GE T
VeI L = — =BT .
S910'8 —
80506
O ST —, S
f . f E—
g P PG
o I T
- w e L »w T O
\ T \ I @)
Z H\s O/\ \N 70 /\S
/ y =z =z
Pz
< °oF . o\~ O 4
T = N pa - "
— =000 T
1628 pf——

T T T

0.0 50.0 40.6 30.0 200 100

T

.0 100.0 9(;!) 80.0 70.0 o

=

11

<

=
Q

T T T T
0.0 140.0 132).0 1

90.0 180.0 170.0 160.0 15

T

— ¥BO'6LI

L60ST
—~ 1r9e

—— 00€°6E
— 00t

— S§¥'99
— LEO'EL

101601
_secell
- BEELL]
%Sz
—nisgel

— R |
—L1TsEl

—€86°EP1
— LEV'RFI

3

-+ parts per Million : Carbonl

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.



S7

SUPPLEMENTARY MATERIAL

epeet ——

LeGe e
206y e
99iL 2

EQQL E
SaTE
202E €

T
— 0220

———

v vl

——un

6£0°92

99v6'E
696 €
GEEF'G
0.3F G
L9GE'G
CEIP G
1996°S
8886 G
£666°G
riio'9
feen’'s
15v0°8
9560°9
1890°9
G8.0'9
[A1i ]
0B6E " £
2eev
eBvr’
0255
68.5°
2859°
GEBY”
060L°
peee'8
2B0E '8

S

NN NS~

9629 21—

WS e
—__rmoc

——_ro0it

G0O

e

816°0

/ev0 ¥
=910}
—~0eo't

e
— o'y

(

LvB 0

)

g

=

10

e e e

@

12

pom

T

—

T

T

T -
0.0190.0 180.0 170.0 16b.0 15‘0.0 14b.0 130.0 120.0 110.0 10¢

~r
(

0.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

——089CE
—— 00€°6E

69T
_609°LI1
= 012811
BN At
9erTel
—028°0€1
T9LEEEL
A
TN 886°0F1
— 965971

—— 1$€°991

: Carbonl3

: parts per Million

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.



88 RAMADAN, RASHEED and EL ASHRY

) g
n §
Y j
[
I
I
il
|
g
d
i |
H(‘wl‘lhUlv;d’||'|[\]\|)l\\||Ul|\;lllf‘wllqwl)l\lﬂ}ﬂul\H|JHM\I‘H:"H‘|||[H|;]]HH]VYI'I[H—TW
§ ; ‘ S ‘ ‘
Ll L sl bred bl 4 : L ‘.Jl ™
0 a 2 Y nooW M

83661
82378
80746
36722
2.49063

TSe-1 . 16640

121301

mﬂ

S 3|& |8
- alle =
<
-

:

j

E

LR ) T T T T T T TN T YT TS AT T e w5 PN T TRy T S e T ) cariei e maay ke
pam 8 ¢ 7 6 5 4

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.



S9

SUPPLEMENTARY MATERIAL

T T T T T T T T T T v
20.0 110.0 100.0 90.0 80.0 76.0 6(;.0 5(|)A0 46,0 36.0 26.0 16.0

70.080.0 170.0 160.0 150.0 140.0 130.0 1

880°ST

— 59T

——lorve
— 00s°6€
—

—S9¥'99

—9STEL

£€90°601

_/sorzil

=L

I

6£€°1C1

AL
= sorie

vt

—~NL20°6Z1
16L°0€1
T~ L8Y°LEL

- se80vl
/Sm. 84

“Neeeor

— 16899

len
=

on : Carbon

fic

< parts per Mill

215 0
G269t T s
ooz ) - i
268v2° 1—"
BOG0B"
r9vEs’ T//,( eL0E
9v088 1 ——— B
98206 «\|
6E067 "2
95LIE'E 498°8¢
prIGE'E
16998°€
61188°E ~zre
»G568E 8V 6v
20606°E -
95rL0° Y
105607 — €800
26201 ¥ ==
(gE2r p—= —_—
20520 % —_—
o
:BZWM _BLE:
00905 ¥
96295°
04285V
26009 v
70£10°9
L66E0'9
198v0°9 e
912L0°9- 500"
65560°9—"
1BEYE'9
VBEGB" 9
05280° 2 B
s Nu/' ==
2e89r L\ :
mmmmv.n/
T
80616 L—N= i1
VLTI~ ol = I
v899L " L —~BI0°F
EETBL L
26618 L o000 d
206" £

2LLEE'B
0925E°8
9EESE '8

WA P T T eers
1

I
2

ppm

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.



S 1 O RAMADAN, RASHEED and EL ASHRY

S ' BES 258 B8 & SeRegsIE
V4 R I T17
‘ | A\

25R'= CH3 R?=H

Y oYY

T
1.0183
—_\_
S
1.0150
——\_
e
1.0213

r . T B PRI S e o e L e WS
opm 8.2

5.6 6.4 62 6.0

25 R'= CHa, R2= H
26 R' = H, R2= CH;

~|M

T ™ B B r AR T - T , T
300800 1700 1600 1500 1400 130.0 1200 1100 1000 90.0 §0.0 700 600 50.0 400 300 200 100

@K N WO WO INMN N OCO\D 00 eN o 00O — o el oS -0 N -

N - m\am”l\l\")—ﬂvs\onmoo -+ w -_— = O N~ o

== MO =S oA OS N =~ Lo T Lt 8] =TS 1o

i A e e s o8~ &

B8 $5ITT-RR887axndg 2% IR 8L =22
. parts per Million : Carbon13

—-.-.—.———..-—.————--...——

Available on line at www.shd.org.rs/JSCS/

{

(CC) 2019 SCS.



SUPPLEMENTARY MATERIAL S 1 1

R1

@)
" OTLCHs

HsC

25R'=CH; R?=H
26 R'=H, R>=CH,4

o
G

T
44, 043 042 041 040 039 038 037 036 035 034, 033 032 031 030 029, 028 027 026.02 024 023, 022 021 020 019 018, 017016 0 15 C
8 % 3538 B z
'3 2 £84% = 2

25R'=CH,;, R2=H
26 R' =H, R?=CHj,

g—

L T A T A O o e o Wb AL T :m wm. |
HO 1390 1370 1350 133.0 1310 1290 127.0 1250 1230 1210 1190 1170 1150 113.0 1110 109.0

A S A & - &a o
IN=3 S oo N 3833 (uiegs! =g =
- -0 o —— 51~ I~ e :
ok nam bt aNE ohoiiafi Sh 3
* parts per Million : Carbon13 -oTTe T -

Available on line at www.shd.org.rs/JSCS/

(CC) 2019 SCS.





