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2,3-Dihyd ro-8-isopropy l-SH-as-triazino[S,6-blindole-3- thionc 2 on condcnsation with 1,2-dibromocthanc, 1-3-d ibromo­
propane and 2J-dichloroquinoxalinc givcs thc cyc li zcd products, 7- isopropy l-2,3-d ihydrothi azolo[3',2':2 ,31-w -tnazino[S,6-b] 
indole 3, 2,3-dihydro-8- isopropyl-4H-[ IJ lthiazino[3',2':2,3]-os-t riazinoIS,6-blindolc 4 and 9-isopropylquinoxa lino[2' ,3' : 
4.5lthiazolo[3,2-b] indolo[2 ,3-e]-as-t riazine 5, rcspccti vcly and not thc angular isomers, 7-isopropyl-2J-dihyd roI2' ,3':3,4]­
{Is-t ri az inoIS,6-b ] indolc 6, 8- isopropy l- 1 H-2,3-dihydro[ I ,3]th iazi no[2'J' :3,4 I-as- tri azino[S,6-b] indolc 7 and 3- isopropyl­
qu inoxalino [2',3':4,S lthiazolo[2,3-c] indolo[2J-el-as- tri azine 8. Thc uncquivoca l synthes is of the lallcr 6, 7 and 8 has been 
accomplishcd by reaction of S-isopropy li satin -3- thi oscmicarbazonc I with 1,2-d ibromoclhane, 1 ,3 -dibromoprop"ne and 2,3-
dichloroquinoxal ine, rcspccti ve ly. The bioacti vit y of thc synthesizcd compounds have also bcen eval uated. 

In continuati on of our earli er s tudi esl -~ on the ori enta­
ti on of cycli zati on in the reaction of unsymmetrica l 
mercaptoazol es wi th bi functional compounds, we re­
port herein the results of our study on the reaction of 
unsy mmetrical azine (mercapto indolotri azi ne) w ith 
alky l halides and 2,3-di chloroquinoxa line and the as­
sociated bioacti vity. 

Condensation of 2,3-dihydro-8-i sopropy 1-5H-as­
triazino[5 ,6-b]indole-3-thione 2 [obtai ned by the reac­
tion of 5-i sopropyli satin with thiosemicarbazide fol­
lowed by the cycl izat ion of the intermediate 5-
isopropylisatin-3- thiosemicarbazone 1 with alkali] 
with 1,2-dibromoeth ane was likely to give 7-
isopropyl-2,3-di hydrothiazolo[3 ',2 ' : 2,3 ]-as-tri azino­
[5,6-b·' indole 3 or 7-isopropy l-2,3-d ihydrothiazolo­
[2' ,3 ' : 3,4J-as- tri azino[5,6-bl indole 6 or both depend­
ing on the mode of cyc li zati on. However, the reaction 
of 2 with 1,2-d ibromoethane gave a single product 
(TLC) to whi ch the structure 3 and not 6 was as­
signed, as the product was not identical w ith an au­
thentic sample of 6 obtained by the reaction of 1 w ith 
1,2-dibromoethane. The amide carbony l (-N H-C=O) 
absorption at 1685 cm- I present in 1 was found absent 
in the IR spectrum of the product obtained by the re­
act ion of 1 w ith I ,2-dibromoethane. This corroborated 
the cyc li c structure of 6. The structures 3 and 6 were 
further supported by their 'HNMR spectral data (vi ele 
Ex peri mental ). 

Similarl y, tlie condensat ion of 2 wi th 1,3-dibromo­
propane and 2,3-d ichloroquinoxaline yie lded 2,3-
dihydro-8-isopropy l-4H-[ I ,3] thiazino [3',2' : 2,3]-as­
tri azinoI5,6-b] indole 4 and 9-isopropy lqu ino­
xal i no[2',3 ':4,5]thiazolo[3,2-b] i ndoloI2 ,3-e ]-as-triazi ne 
5, respecti vely as they were not found to be identica l 
with their authentic angular isomers 7 and 8 obtained 
from 1 by similar treatment w ith 1,3-dibromopropane 
and 2,3-dichloroqu inoxaline, respecti vely (Scheme I). 

Bioactivity 
The compounds 3, 4, 5, 6, 7 and 8 were eva lu ated 

for their antibacteri al act ivi ty agai nst the gram­
positive Staphylococcus a llrells and gram-negative 
Escherichia coli and Pseudomonas aerllginosa and 
the fungu s Candida albicans by neat samples and se­
ri al plate dilution method9

. 

A ll the six compounds showed acti vity against 
S. aureus and C. albicans when treated as neat sam­
ples and may be used for local application in the form 
of powder or ointment provided furt her studies indi­
cate the absence of tox icity fol low ing local applica­
ti on. 

Experimental Section 
TLC was run on sili ca gel G plates us ing acetone : 

benzene ( I :3) as irrigant. M elting poi nts are uncor­
rected. IR (KBr) (v lllax in cm- I

) and I HNMR (COCl , ) 
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Scheme I 

spectra (8, ppm, down fie ld from TMS) were recorded 
on Hitachi-215 and Varian-200MHz spectrometers 
respectively. 

S-Isopropylisatin-3-thiosemicarbazone 1. The 
compound 1 was prepared by heat ing for half an hour, 
a mixture of 5-isopropylisatin and thiosemicarbazide 
in water and glacial acetic ac id (instead of aqueous 
potassium carbonate) following the method of 
Ghladych et 01. 10

, yie ld 1.75 g (66.79%), m.p 245°C 
(Found: C, 54.69; H, 5.30; N, 2 1.52; S, 12.34. 
C 12H I4N4SO requires C, 54.96; H, 5.34; N, 21.37; S, 
12.21 %); IR : 830, 870 (l,2,4-trisubstituted benzene 
ring), 1130 (C=S), 1625 (C=N), 1685 (C=O), 32 10, 
3320,3440 (NH, NH2) ' 

2, 3-Dihydro-8-isopropyl-5H-as-triazino [5, 6-
b ]indole-3-thione 2. It was obtai ned from base cata­
lyzed cycl izat ion of 5- isopropy li satin-3-thiosemicar­
bazone 2 according to method of Vishnu et al. II, yield 
9.25 g (75.8 1 %), m.p.>250°C (Found: C, 59. 18, H, 
4.96; N, 22.69, S, 13. 19. CI 2HI 2N4S requires C, 59.02; 
H, 4 .92 ; N, 22.95; S, 13.11 %); IR : 825,880 ( 1,2,4-
trisubstituted benzene ring), 11 35 (C=S), 1560 (C-N 
stretching) , 1620 (C=N), and 3320 ( -H). 

7 -Isopropyl-2,3-dihydrothiazolo[3' ,2' :2,3]-as-tria­
zino[S,6-b ]indole 3. A mixture of 2 ( 1.22 g, 0.005 
mole) and 1,2-d ibromoethane (0.94 g, 0.005 mol e) in 
a mixture of DMF (25 mL) and absolute alcohol 
(25 mL) was refluxed on a heating mant le fo r 4 hI'. 

The mixture was cooled and neutrali sed with ammo­
nium hydroxide so lution. The solid , thus obta ined was 
filtered, washed well with water and crysta lli sed from 
ethanol as brown coloured crystals, yield 0.8 1 g 
(60.48%), m.p. 235°C (Found : C, 62.35; H, 5.24; 
20.49; S, 11.70. CI4HI4N4S requires C, 62.22; H, 5.19; 
N, 20.74; S, 11 .85%); IR: 840, 865 ( I ,2,4-t ri substi­
tuted benzene ring), 1565 (C-N stretching), 1620 
(C=N); 'H NMR (CDCl 3) : 1.32 (6 H, d, 1=7.5Hz, CH 3 

protons of isopropyl group), 3.03 (I H, septet , methine 
protons of isopropyl g roup), 3.65 (2H, t, 1=6.7Hz, 
SCH2), 4.82 (2H, t, 1=7.5Hz, NCH2) , 7.40 ( IH , d, 
1=8.8 Hz, Cs-H) , 7 .68 (lH, d, 1=8.8 Hz, C9-H),7.88 
( I H, s, C6-H) . 

2,3-Dihydro-8-isopropyl-4H-[1,3]thiazino[3' ,2' : 
2,3]-as-triazino[S,6-b ]indoIe 4. Condensat ion of 2 
(1.22 g, 0.005 mole) with 1,3 -dibromopropane 
( 1.0 I g, 0.005mole) in a mixture of DMF (25 mL) and 
abso lute alcoho l (20 mL), following the above proce­
dure furni shed 4 as yellow co loured crystals; yie ld 
0.9 g (63.38 %), m.p. 225°C (Fou nd : C, 63.20; H, 
5.55; N, 19.85; S, 11 .06. CI sHI 6N4S req uires C, 63 .38; 
H, 5.63; N, 19.72; S, 11.27 %); IR : 880,835 ( 1,2,4-
tri subst ituted benzene ring), 1620 (C= N); I H MR 
(CDCh): 1.32 (6 H, d, 1 = 7.5 Hz, CH] protons of iso­
propy l group), 3.02 ( IH, septet, methine proton of 
isopropyl group), 3.25 (2 H, t, 1=6.7Hz, SCH2), 4.45 
(2 H, t, 1=6.0 Hz, NCH2), 2.44-2.6 (2 H, m, Cr 
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methylene proto ns), 7 .60 ( I H , d, J=7.0H z, C9-H), 
7.70 (tH, d, J=7.0 H z, Cl o-H ), 7 .89 (t H, s, Cr H). 

9-Isopropylquinoxalino[2' ,3' : 4,5]thiazolo[3,2-
b ]indolo[2,3-e ]-as-tl"iazine 5. A mi xture of 2 ( 1.22 g, 
0.005mol e) , 2,3-di chl oroquinoxaline (0 .995 g, 0 .005 
mo le) and anhydrous sodium acetate (0. 82 g, 
0.0 Imole) in a mi xture o f DMF (25 mL) and absolute 
al coho l (20 mL) was re flu xed for 4 hI', the n coo led 
and poured into ice-co ld wate r. The res ulting brown 
so li d was filtered, washed well w ith wate r and crys tal­
li sed from ethano l as bro wn colo ured c rystal s, y ie ld 
1.4 g (75.67%), m.p. 235°C (Found: C, 64 .72; H, 
3.73; N, 22.84 ; S , 8.94 . C2oHI 4N6S requires C , 64.86 ; 
H, 3.78; N, 22.70 ; S, 8.65%); IR : 755 , 830, 880 ( 1,2-
di - and 1 ,2 ,4-tri substituted benzene rings) , 1600, 1620 
(C=N); IJ-I NMR (DMSO-{!c,) : 1.25 (6 H, d , J=5.5H z, 
CH3 proto ns o f isopropy l gro up), 4 .52 ( I H, septet, 
methine protons of isopropyl group), 7 .0-8.4 (7 H, m, 
Ar-H). 

7-Isopropyl-2,3-dihydrothiazolo[2' ,3' : 3, 4]-as­
triazino [5,6-b ]indole 6. A mi xture of 1 ( 1.3 1 g, 
0 .005mole) and 1,2-dibromoethane (0.94 g, 
0.005mole) in a mi xture o f absolute e thano l (25 mL) 
and DMF (25 mL) was reflu xed on a heating mantl e 
for 4 hI' , cooled and neutrali sed with ammo nium hy­
droxide so luti on. Th e so lid , thus obta ined was fil­
tered, washed we ll with wate r and c rysta ll ised fro m 
aq . DMF to give ye ll ow co lo ured c rys ta ls, y ie ld 1. 1 g 
(8 1.48%), m.p . 244°C (Found: C, 62.08; H, 5.27; N, 
20 .94; S, 11 .78 . C I4H 14N4 S requires C , 62 .22; H, 5 . 19; 
N, 20.74; S, 11 .85%]; IR : 840 , 865 ( 1,2,4-
tri substituted benzene ring), 1565 (C-N stre tching), 
1620 (C=N); IH NMR (C DCI , ): 1.34 (6 H, d, J=7.5Hz, 
C II 3 proto ns of isopro py l group), 3.0 (1 H, septe t, me­
thine protons of isopropy l g roup), 3.67 (2 H, t, 
J=7.0H z, SC H2) , 4.85 (2 H, t, J=7 .5H z, NCI-h) , 7 .4 
( I H, d , .I=8.5Hz, Cs-H ), 7. 7 ( I H, d, .1=8.5 Hz, C9-H ), 
7.9 ( IH , s, C6-H ). 

8-Isopropy l-lH -2,3-dihydl"O[1,3]thiazino[2' ,3' 
3,4]-as-triazino[5,6-b ]indole 7. C ondensatio n of 1 
( 1.3 1 g, 0.005mole) and 1,3-dibro lllopropane ( 1.0 I g, 
0 .005 mo le) in anhydrous ethano l (25 mL) and DM F 
(25 mL) fo ll ow ing the above proced ure y ie lded red­
dish-ye llow co loured c rys tal s (aq. DMF); yie ld 1.2 g 
(84. 5%), m.p. >270°C (Found : C , 63 .22; H, 5.7 1; N, 
19. 85; S, 1 1.06 . Cl sH 16N4S requires C , 63.38 ; H, 5.63; 
N, 19.72; S, 11.27 %); IR : 840, 875 ( 1,2,4-
tri substitu ted benzene ring), 1570 (C- N stretching), 
1600, 1620 (C=N); I H NMR (DMSO-dr,) : 1.28 (6 H, d , 

J=7.0H z), C H3 proto ns o f isopropy l g rou p), 2 .86 ( I H, 
septet, methine pro tons of isopropy l gro up), 3.0 (2 H, 
t, J=6.7 Hz, SC H2),4.52 (2 H, t, J=6.7H z, NCH 2), 2.40-
4 .40 (2 H, m, C)-methyl ene proto ns) , 6. 6-8.20 (3H , m, 
Ar-H). 

3-Isopropylquinoxalino[2' ,3' : 4,5]thiazolo[2,3-
c ]indolo[2,3-e ]-as-tdazine 8. A mix lure o f 1 ( 1.3 1 g, 
0 .005 mo le), 2,3 -dichlo roquinox aline (0.995 g, 
0 .005mo le) and anhydrous sod ium acetate (0 .82 g, 
O.Olmo le) in abso lute ethano l (25 mL) and OM F 
(25 mL) was reflu xed on a heat ing mantle for 4 hI', 
then cooled and poured into ice-co ld wate r. The 
resulting ye ll ow solid was washed tho ro ughl y with 
wate r and c rys tall ised from eth ano l to g i ve ye ll ow 
crys ta ls y ie ld 1.4 g (75 .67 %), m.p. >270°C (Found : 
C,64 .5 8; H, 3.72; N, 22.86 ; S, ' .9 1. C2o H I4 N6S 
requires C , 64.86; H, 3.78 ; N, 22 .70; S, 8.65 %); lR : 
755, 835 , 880 ( I ,2-di substituted and 1,2 ,4-tri ­
substituted benzene rings), 1625 (C=N); IH NM R 
(CDCI ) : 1.27 (6 H, d , J=6.6 Hz, CH 3 protons o f iso­
propyl group), 2.92 (I H, septet, methine protons o r 
isopropy l group), 6.52-7 .94 (7 H, m, A l·- I-I ) . 
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