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3-Methyl/ethyl-S-mereapto-s-triazo les 2 on condensation with either 3-(2 -hromoacetyl)coumari ns or with substi tuted 3-
acetyl comari ns using bromine in the presence of trichloro-(N.N'-ethyicne-his-aminobenzamidc) lanthanum il nd samarium 2Y ,1 

catalyst, fo ll owed by cyclization 01" the intermediate 3-alkyl-5-collmari nacy l-th io-s-triazole 3 using Pl'lI furni sh 3-a lkyl-5-
coumarinylthiazoloI3.2-bJ-s-triazo les 4 and not the isomeric 3-alkyl-5-cou11larinylthi aZll loI 2.3 -c l-s-triazo lcs 6. 2-l\cet y'l- Dr 2-
propanoylhydrazino-4-cournarinyl-thiazo lo hydrobromides 5. ubwined from the n:action of acctyl/propanoyl thio ,cmicarbazicics 
I with either substituted 3-(2-bromuaeetyl) coumarins or with bromine and sub~titutcd J -acctylcoulllarin using tri ch lor(l-( Y.\"­
ethylcne-bis-allli nobenzal11ide)l allthanum (Ill ) and samarium (Ill ) as a catalyst. on tro:atl11en t wi th phosph()ryl ch loride undergo 
facile cyclization yie ldi ng 5-alkyl .. 5-coumarinylthiazolo[2 .3 -c1-.Hriazo le 6. 

Thiazole deri vati ves ex hibit a wide spectrum of bio­
logical activities l

-
4

. Thiazolo-s-triazoles have been 
shown to exhibit remarkable anthelmentic activit/ 
and also coumarin deri vatives with a heterocyclic 
system at positi on-3 exhibit a promisin g biologica l 
activitl. In view of thi s and in continuation of earlier 
work on the synthes is of heterocycli c systems deri ved 
from cou marins 7

-
Q

, we report herein the preparation of 
triazolo thiazo les. Two routes for the synthes is of thi­
azo lo[3,2-b ]-s-tri azo le have been doctllnented in the 
literature .I O

-
18 The first route in which a triazole ring 

is built onto a thi azo lo ring involves the reaction of 3-
amino-2-iminothiazo line with acid l o

, anhydr'ide l l or 
phosgene imon ium chloride l 2 or via cyc lization of 2-
acy I im i no-3-am i noth iazol i ne-;J-mes itylene Sl! I pho­
nate sa lt with polyphosphoric acid. IJ The second 
route in which a thiazole ring is built onto a tr iazo le 
ring involves the reaction of 5-mercapto-s-triazole 

. h h I k 14-1 8 I b 'd 161 7 Wit . u- a ogeno ' etones or propargy rom I e ' 
followed by cyclization of the intermediates. While 
the former route provides unequivocal synthesis of 
alkyl-5-coumarinyl-thiazolo[3,2-b ]-s-triazo le 4, the 
formation of 3-alkyl-5-coumarinyl-thiazolo[3,2-b ]-.'1-
triazole 4 orland 3-alkyl-5-coumarinylthiazolo[2,3 -c] ­
s-tr iazole 6 by the latter is a plausible alternative. 

Condensation of 3-methyl or ethyl-5-mercapto-s­
triazole 2 with either 3-(2-bromoacetyl) coumarins in 
acetic acid or anhyd. ethanol or via direct reaction of 
2 with substituted 3-acetylcoumarins in carbon tetra-

chl orid e or d ioxa ne under photohalogenation and us­
ing bromine in the presence of ch loro-(N, N' ­
ethy lene-bis-am inobenzam ide) la nthanum (II I) or sa­
marium (III ) cata lyst I'), yielded the uncyc li zed ketone 
3. It subsequently underwent PPA cycl ization giv illg 
thiazolo-[3,2-b ]-s-triazo le 4 and not 6 (Scheme I). 
Renuxing 2 and 3-(2-bromoacetyl)-coul11arin for a 
prolonged tim e ill anhyd. ethanol or aceti c acid gave 
onl y th e uncyc lized keton e 3. Unlike in th e previous 
experiments reported from our laboralo ri es7

, it has 
now been reported, th at brominati oll , catalysed by th e 
lanthanide complexes goes to completi on within a 
few mi nutes. 

The structures of 3 and 4 have been establi shed by 
IR spectral data - 3a exhibited a band at J 684 cm-I 

which was absent in 4 thereby suggest ing the cyc li c 
structure for 4. The I H N M R spectra of 4h 
(RI , R2 = H) exhibit singlets at 0 9.6 for H(6) thereby 
corroborating the 3-ethyl-5-coumari ny l-th iazolo[3 ,2-
b ]-s-triazole 4 structure. 

Mercapto-s-tri azo le 2, being un symmetrical. on 
condensation with either 6.8-d isubstituted-3-
acety lcoumarin or 3-(2-bromoacety l)coumarin s, and 
subsequent cyclization, is expected to give the tri­
azole 4 or its isomer 6, or both depending on the 
mode of cyclization. The ketone 3, however, on cyc li­
zation with PPA gave only one product (via TLC). 
PMR data of the cyc lized prod uct was not of use in 
judging in favour of either structure 4 or 6. Hence, the 
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(3) 

-
I~Jl 

S N R 
(4) 

(a) 4% NaOH 
(b) Br2~C14 or Dioxane, [Ln(EBAB)C131 -­

(c) Disubstituted 3 - Acetyl coumarin 
(d) Disubstituted 3-(2-bromoacetyl) 

coumarin, EtOH, AcOH 
(e) PPA 

Ln= Sm, La 

Schellle I 

[ ] 
CCli [ . 

Br2 + Ln(EBAB)C13 __ Ln(EBAB)C13}Br2 

hv 
-- 2Br' +[ Ln(EBAB)CI3] 

b,c or d .. 
o f 

R2 

(5) (6) 

f = POCl3 

Schellle II 

unequi voca l synthes is of 6 has been carri ed o ut as 
fo llows . Acety l thi osemi carbaz ides 1, w hen con­
densed with 6,8-di substituted-3-acety l-coulllarins in 
the presence o f bromine in dry carbo n tetrachl or ide or 
dioxane us in g lanthanum cata lyst or w hen reacted 
with 6,8-d isubstituted 3 -(2-bro mo-acety I )coullla ri ns 

in anhyd . ethano l y ie lded 2-acety l-hydryaz in o-4-
coumarinyl- thiazo le 5 . Subseq uent trea tment of 5 

w ith POC I) induced fac ile cyc li zatio n to g ive the tri ­
azole 6 (Scheme II ). The compo und s 4,5 and 6 were 
characte ri zed on the bas is of spectra. 5a exhi b ited a 
band at 1668 cm-I (C=O), which was absent in 6b 
the reby establi shing its cyc lic structure. T he s igna l at 
8 7. 86 (s) fo r H(6) shown by 6h (RI, R2== H; 

R=C H2C H3) in its PMR spectrum confi rmed the cy­
c lic structure for it. Compound 6 was not identical 
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with the cycli zed product 4 obtained from ketone 3. A 
modified procedure has been used in the preparation 
of 2-mercapto-S-ethy l- I,3,4-triazo le. It has been 
found that aq. sodium hydroxide is better and more 
effi cient cycli zation agent than aq . sodium carbo­
nate.14 

Experimental Section 
All melting points were determined in open capil­

lary tu bes using sul phur ic ac id bath and are uncor­
rected. IR spectra (v,,,", in cm-I) were recorded on 
Perkin- Elmer-282 in strument. The IH NMR spectra 
were record ed on Va ri an 90 MH z spectrometer using 
TMS as intern al standard and chemi ca l shi fts are ex­
pressed in 8, ppm. Mass spectra were scanned on a 
JEOL-JM S-300 spectrometer using 70 eV. The puri ty 
of the compounds were monitored by TLC, per­
fo rmed on sili ca ge l plates (Merck) and lIsing chloro­
form-meth anol (3: I ) as the e luent. 

2-Mercapto-5-ethyl-l ,3,4-triazole 2b. Propanoy l 
th io-semi ca rbazide ( 1.47 g' 0.01 mole) was di ssolved 

in 4% ag. NaOH and heated on water bath for 1 hr. 
The reaction mixture was acidified with acetic acid to 
yield 2-mercapto-S-ethyl-1 ,3 ,4-triazole (1.24 g; 96%), 
m.p. 249-S02C (Lit. 20 248-SI 0c). 

3-Alkyl-5-coumarinacylthio-s-triazole 3: Method 
I. A mixture of 3-alkyl-5-mercapto-s-triazole 
(0.0 1 mole) and 6, 8-di substituted-3-(2-bromoacetyl)­
coumarin (0.0 I mole) in abs. ethanol or in gl. aceti c 
ac id (SO mL) was heated under reflu x for I hr. The 
reaction mixture was cooled to room temperature and 
the hydrobromide thus separated was removed and 
washed with water, fi Itered and recrysta ll izeq from 
suitable so lvent (Table I). 

3h : IR : 160S (C=N), 1680 (C=O) and 1720 cm-I 

(lactone C=O); IH-NMR (DMSO-dr,) : 1.2S (t, 3H, 
CH1), 2.70 (2 H, q, CH2 of ethyl group), 4.7 (s, 2H, 
- S- CH2), 7.0 - 7.9 (m, SH, Ar-H and NI-I ) and 8.60 
(s, I H, C4); MS: mlz 3 IS, M I ( 16.S). 

Method II. Lanthan ide complex (S mg) was 
suspended in dry carbon tetrachl oride ( 100 mL) 
containing corres-ponding 6, 8-di substituted-3-

Table I- Phys ic,, 1 data of ke tones 3. thi azolo j3 .2-b J-s-tri azo les 4, 2-acy lhydraz in o-4-coumarinylth iazo k hydrohrulllides :; and 

2 -a l ky l- 5-co umarinylthiazolo I2.3-c I-s-tri azo le 6 
Compd R R' 1{2 m.p. Recryst Mo l. fo rmu la Calc. ( Found) % 

(OC ), So lven t (Mo l. wt) N S 

3a C II , II H 227-29 MeO l1 C ,) IIi N/ ) ,S !3.n 10.63 
(30 I ) ( 13n 10 .(0 ) 

3b C II , OC l-I , H 177-79 MeO l1 ('," I, ,N,O. S I:U,X 'J.(,(, 

m l) ( I:U, 5 'J.(,2 ) 

3c e ll , II Br 220-22 C II CI / Cl I,O II C ,. II ,,,N ;I ~r( ),S I 1.05 X.-12 
(300) ( I I 00 XAO) 

3d Cl I) Br Br 222 -24 C II C I,/MeO II C I. II" N , Br, () , S 9. 15 (, <)7 

(4 59 ) ('J. 00 6 .')-1 ) 

3e C II ., II C I 226-28 C II C I/ C II ,OII C I. II ,oN ,C IO ,S 12.5 1 'J.5.1 
(33 5. 5 ) ( 12.50 950) 

3f C II, 5.6-benzo- 2 18-20 C llC li C H,O I-l C,sN ... N, O ,S 11 .96 <) 11 

(35 1 ) ( I 1. ')3 9(0) 

3g C II .. H C I-I ) 20 1-03 DM F/C II , O II C ,d I I.1 N]O ,S 13 .33 10. 15 
(3 15) ( 13.30 10 .(0 ) 

3h Et H H 220-22 Pc t. ether/C HCI , C " II I.1 N,O , S 13 .33 10. 15 
(3 15) ( 13.30 10 .00) 

3i Et OC H1 H 2 15- 17 Aq.lACO I-I C, /JI, ~N,O,S 12. 17 9.27 
(345 ) ( 12. 14 925) 

3j Et H Br 20 1-03 n-butano l C"II 12N3BrO)S 10. 65 12 . 15 
(394) ( 10. 60 12. 16 ) 

3k Et Br Br 2 10-1 2 Aq'/DM F C~ I-I' I N ) Br20J S 8.87 6.76 
(4 73) (8 .82 ( 75) 

31 Et H C I 140-42 Aq'/DM F C ,,1-I '2N]ClO)S 12 01 9. 15 
(349 5) ( 12.00 9.(0) 

3m Et 5.6-benzo- 235-37 Pet.ether/C HC IJ CI 91-1'5N,O,S I 1. 50 X.7(, 

(365) ( I !.-IX IUS ) 

3n Et I-l C H] 230-32 MeO I-l C I"H
"

N ,0 2S 12 .76 '> .7(, 

(329) ( 12. 72 970 ) 

Conld. 
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Table I-Physical data ofketones 3, thiazolo[3 ,2-b]-s-triazoles 4, 2-acylhydrazino-4-coumarinylthiazole hydrobromides 5 and 
2-alkyl-5-coumarinylthiazolo[2,3-c ]-s-triazole 6 (Contd. ) 

Compd R R' R2 m.p. Recryst Mol. form ula Calc. {Found~ % 
(0C)" So lvent (Mol. wt) N S 

4a CHJ H H 274-76 Pet. etherl C12HgNJ0 2S 14.84 11.30 
chloroform (283) (14.83 11.27) 

4b CHJ OCHJ H 239-4 1 Aq/o MF C,sH" NJOJS 13.4 1 15.33 
(3 13) (13.39 1530) 

4c CHJ 1-1 Sr 283-85 oMF/CI-IJOI-I CI41-1gNJSr02S 11.60 8.83 
(362) ( 11.56 8.8 1) 

4d CI-IJ Br Br 224-26 oMF/CI-I JOI-I C14 1-1 7NJSr202S 9.52 7.25 
(44 1) (9.50 7.20) 

4e CI-IJ H CI 272-74 Aq'/oMF C'4 I-1 gNJCI02S 13.22 10.07 
(3 17.5) ( 13 .20 10.00) 

4f CI-IJ 5,6-benzo- 267-69 OM F/C H10 1-1 C14 1-1 7NJC120 2S 12.6 1 9.60 
(352) ( 1260 9.56) 

4g CI-I J 1-1 CI-I J 233-35 Aq '/oMF CI SI-IIIN J0 2S 14.14 10.77 

(297) ( 14. 11 10.73) 
4h Et II 1-1 180-82 Aq '/oMF C, sH"NJOzS 14.14 1077 

(297) ( 14 10 10.74) 
4i Et OCI-I ) 1-1 275-77 Aq '/oMF C!61-1 IJNJOJS 12.84 10.28 

(3 11 ) ( 12.8 1 10.24) 
4j Et II Br > 360 Aq '/o MF Clsl-lIONJBr0 2S 11.1 7 8.51 

(376) ( I I. 13 8.50) 
4k Et Ar Sr 283 -85 oMF/ethano l Cls l-lqNJBr20 ZS 9.23 703 

(455) (920 7.00) 
41 Et II CI 230-32 Aq '/oMF CIS l-l IONJClO2S 12.66 9.66 

(33 1.5) ( 12.63 96 1 ) 
4m Et 5,6-benzo 285-87 oMF/ethanol Cl ql-ll JNJ02S 12. 10 9.22 

(347) ( 12.00 9.19) 
4n Et II CI-I J 20 1-03 CI-I )OI-l Clbl-lIJNJ02S 13.50 10.20 

(295) ( 13.46 10.24) 
Sa CH1 II 1-1 250-52 Aq./ AcOIl CI4 1-1 1I N)OlS 13.95 10.63 

(30 1 ) ( 13.92 10.60) 
5b CH) OCII ) II 257-59 n-butano l C ISHIJNJ0 4S 12.68 9.66 

(33 1 ) ( 12.6 1 9.63) 
5c CH1 H Sr 268-70 Aq '/AcOH C I4 H loNJBrOJS 11 .05 8.42 

(380) ( 11.00 8.40) 
5d CHJ Br \3r 259-6 1 Cbl-lJMeOI-l CI4I-1gNJ\3rzOJS 9.15 6.79 

( 45.9) (9 .12 6.94) 
Se CH) II CI 250-52 oMF/CI-IJOI-I CI4 H IONJClOJS 12.50 9.53 

(3355) ( 12.50 9.50) 
Sf CII J 5.6-benzo- 24 1-43 Aq '/o MF C,gI-II.lNJOJS 11.96 13.67 

(35 1 ) ( 11.94 13.64) 
Sg CII) H CIl J 243-45 Aq IDMF CIS HIJNJOJS 13.33 10. 15 

(3 15) ( 13.30 10.10) 
5h Et 1-1 II 216-1 8 Aq '/o MF CisHIINP2S 13 .33 10.15 

(297) 13.30 10 12) 
5i Et II OCHJ 202-04 Aq'/o MF CI61-1 IJNJOJS 12. 17 9.27 

(345) ( 1214 924) 
5j Et H Sr 22 1-23 Aq'/oMF CIsH12N1BrOJS 10.65 8.12 

(394) ( 10.62 8.10) 
5k Et Br S r 175-77 Benzene CisI-I IINJSr20JS 8.87 6.76 

(473) (8.85 6.73) 
51 Et 1-1 CI 216-1 8 Benzene/MeOii CIJ I-I1 2NJCIOJS 12.0 1 13.73 

(349.5) ( 12.00 13.72) 
5m Et 5.6-benzo- 240-42 Aq/oMF CigHISNJ02S 11.50 8.76 

(365) (11.49 8.72) 

COllfd. 
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Table I-Physical data of ketones 3, thi azo lo[3 ,2-bJ-s-triazoles 4. 2-acylhydrazino-4-coumarinylthiazole hydrobromides 5 and 
2-alkyl-5-coumarinylthiazolo[2.3-cJ-s-triazole 6 (Contd.) 

Compd R R' RZ m.p. Recryst Mol. formula 
(0C)" Solvent (MoLwt) 

5" Et H CH) 190-92 AcOH CI6H1SN)OzS 
(29) 

6a CH) H H > 360 Aq '/DMF CI4H9N)OzS 
(283) 

6b CH) OCH) H 285-87 Aq '/DMF C1sH"N)OzS 
(313) 

6c CH) II Br 217-19 Aq '/AcOH CI4 HgN)BrOzS 
(362) 

6d CH) Br Br 218-20 Aq '/AcOH CI4H7N]BrzOzS 
(44 1 ) 

6e CH] H CI > 360 Aq '/DMF C ,4 HgN]C IOzS 
(317.5) 

6f CH] 5,6-benzo- 255-57 Aq '/DMF C1g H1 1N]OzS 
(333) 

6g CH) H CH) > 360 Aq '/DMF C1sH11 N]OzS 
(297) 

6h Et H H 283-85 Aq '/DMF C,sH,1N]OzS 
(297) 

6i Et OCH] H > 360 n-butanol CI6HIlN)O]S 
011) 

6j Et H Br > 360 DMF/ethanol CIS HION)BrOzS 
(376) 

6k Et Br Br > 360 n-butanol Cl sH~]BrzOzS 
(455) 

61 Et H CI > 360 DMF/ethanol C1 SHION]CIOzS 

(33 1.5) 
6m Et 5,6-benzo- > 360 Aq '/DMF CI9HIlN)OzS 

(347) 

6" Et H CH] > 360 DMF/ethanol CI6H1']N)OzS 
(295 

a All compounds were obtained in 70-80% yield 
Satisfactory C, H analysi s have been obtained 

Cal c. (Foll nd) % 
N S 

12 .76 9.72 
( 12.73 9 71 ) 

14.114 11.30 
(14.31 11.28) 
13.41 15.33 

(13.40 15.30) 
11.60 8.83 

( 11.58 8.80) 
9.52 7.25 

(9.51 7.2 1 ) 
13 .22 1007 

( 13 .20 1000) 
12.68 9.66 

( 1269 964) 
14. 14 10.77 

( 14.10 1074) 
14.14 10.73 

( 14. 12 10 70) 
12.84 10.28 

(12.81 10.26) 
11.17 8.51 

( 11.14 8.50) 
9.23 7.00 

(9.20 696) 
12.66 9.65 

( 12.62 962) 
12.10 9.22 

( 12.10 92 1) 
13. 50 10.28 

(1347 10.26) 

acetylcoumarin (0 .05 mole) and to this was added 
slowly bromine (0.05 mole in CCI4, 20 mL) or diox­
ane (20 mL) while stirring the reaction mixture in the 
presence of light. After the add ition of bromine, tire 
temperature was raised to 50°C to facilitate the com­
pletion of the reaction . To the reaction mixture 3-
alkyl-5-mercapto-s-triazole (0.05 mole) was added 
and the reaction completed in 5 min . (TLC). The so l­
vent was removed and the product obtained was fil­
tered , washed with ethanol and then with water and 
recystallized from suitable SDlvents (Table I) . 

4h : IR : 1606 (C=N), 1717 cm'l (ketone C=O); 

IH-NMR (CDC I, ) : 8 1.40 (t, 3H, C H,), 2.90 (2H , q, 
C H2, ethyl ), 7.2 - 7.75 (m, 4H, Ar-H), 8 .2 (s, C~-H) 
and 9 .6 (s , I H, C6); MS : mlz 297 (M+, 70%) . 

3-Alkyl-5-coumarinylthiazoloI3,2-bJ-s-triazole 
4_ A mixture of 3 (I g), phosphorous pentoxide (4 g) 
and orthophosphoric acid (3 mL) was heated in an 
oil-bath at 150°C for 3 hr. The reaction mi xture was 
poured into ice cold water and neutralized with so­
dium carbonate. The solid , thu s obtained was crysta l­
lized from suitable solvents. 

The properties and analysis of other ketones 3 and 
triazoles 4 are recorded in Table I. 

N2 -Acylhydrazino-coumarinylthiazoles 5: Method 
I. Lanthanum complex (5 mg) was suspended in car­
bon tetrachloride (100 mL) or in dioxan (100 mL) 
containing the corresponding 6,8-disubst ituted-3-
acetyl-coumarin (0.0 I mole) and to this was added 
s lowly bromine (0.0 I mole) in carbon tetrachl oride 
(20 mL) with stirring in the presence of li ght . After 
the additio n of bromine, the temperature was rai sed to 
50°C and N-acyl-thiosemicarbazide added to the re­
acti on mi xture. After 5 min ., the solvent was di stil led 
off. The product so obtai ned was treated with ethano l, 

Of 



V ARDHAN el a l.: CONDENSATION OF TRlAZOLES WITH ) -ACETYLCOUMARINS 23 

filtered, washed with water and crystallized from ap­
propriate solvent (Table I). 

Method II. A mixture of 1 (0 .0 I mole) and 3-(2-
bromoacetyl)coumarin (2 .67 g; 0 .01 mole) is abs. 
ethanol (25 mL) was heated under reflux for 30 min . 
The reaction mixture was cooled to room tempera­
ture, the solid that separated was filtered and crystal­
lized from suitable solvents (Table I). 

5a : IR : 1607 (C=N), 1668 (-CO- NH), 1717 
(lactone C=O) . and 3201 em" (-NH-); 'I-I-NMR 

(DMSO-d6): 82.50 (s, 3H, CH)), 7.39 - 7.89 (m, 4H, 
Ar-I-I and IH, NH), 7.68 (s, IH th iazole), 8.54 (s, IH, 
C-4) and 9.5 (s, 1 H, - NH-CO-); MS : m/z 301 (M+, 
66 .6%). . 

3-Alkyl':5-coumarinylthiazoloI2,3-c)-s-triazole 6. 
Compound 5 (I g) in POCI) (8.0 mL) was heated on 
an oil-bath at 130-40°C for 4 hr. The reaction mixture 
was cooled, poured into water and neutrali zed wi th 
sodium carbonate. The solid so obtained was filtered 
and washed with water and recrystallized from suit­
able solvents viz. Table I. 

6a : IR : 1606 (C=N) and 1720 em" (lactone 
C=O); 'H NM R (DMSO-d6) : 8 2.5 1 (s, 3H, CH,), 
7.56-7.75 (m, 4H, Ar-H), 7.8 (5 , I H, thiazole) and 
8.49 (s, i H, C4-H); MS: mlz 283 (M ", 66 .6%) 
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