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Condensation of 3-methyl/ethyl-5-mercapto-s-triazole with
3-acetylcoumarin and its derivatives
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3-Methyl/ethyl-5-mercapto-s-Inazoles 2 on condensation with either 3-(2-bromoacetylicoumarins or with substituted 3-
acetyl comarins using bromine in the presence of trichloro-( N, A'-ethylene-hissaminobenzamide) Tanthanum and savarivm ae o
catalyst. followed by cyclization of the intermediate 3-ulkyl-3-coumannuey Fthioss-trizale 3 using PPA farnish 3-alky1-5-

coumarinylthiazolo|3.2-bl-y-triazoles 4 and not the someric 3-alkyl-S-coumarinylthinzolo] 2.3-¢ -s-triazoles 6, 2-Acenyl- or 2-

-

propanoylhydrazino-4-coumarinyl-thiazolo hydrobromides §; obtained from the reaction of acetyl prapanoy ! thiosenicarbizides
1 with either substituted 3+(2-bromoacety ) coumarins or with bromine and substituted 3-acety leoumarn using trichloro=( A \'-
ethylene-bis-aminobenzamude ) lanthanum (T and samarium (1) as o cralyst on emment with phosphon d ehlonide undergo
facile evelization yielding S-alkyl-S-coumarinylthiazolof 2.3-¢ |-s-inazole 6

Thiazole derivatives exhibit a wide spectrum of hio-
logical activities'". Thiazolo-s-triazoles have been
shown to exhibit remarkable anthelmentic activity’
and also coumarin derivatives with a heterocyclic
system at position-3 exhibit a promising biological
activity”, In view of this and in continvation of earlier
work on the synthesis of heteroeyclic systems derived
from coumarins’ ., we report hercin the preparation of
trinzolo thiazoles, Two routes for the synthesis of thi-
azolo|3.2-b|-s-triazole have been documented in the
literature."""* The first route in which a triazole ring
is built onto a thiazolo ring involves the reaction of 3-
amino-2-iminothiazoline with acid'’, anhydride'' or
phosgene imonium chloride' or via cyclization of 2-
acylimino-3-aminothiazoline-o-mesitylene  sulpho-
nate salt with polyphosphoric acid."” The second
route in which a thiazole ring 1s built onto a triazole
ring involves the reaction of S-mercapto-s-triazole
with a-halogenoketones' ™' or propargyl bromide'™"”
followed by cyclization of the intermediates. While
the former route provides unequivocal synthesis of
alkyl-5-coumarinyl-thiazolo[3,2-b]-s-triazole 4. the
formation of 3-alkyl-5-coumarinyl-thiazolo[3,2-h]-s-
triazole 4 or/and 3-alkyl-5-coumarinylthiazolo|2,3-¢]-
s-triazole 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-

chloride or dioxane under photohalogenation and us-
ing  bromine in the presence of chloro-(V, N'-
ethylene-bis-aminobenzamide) lanthanum (1) or sa-
marium (111) catalyst', vielded the uncyelized ketone
3. It subsequently underwent PPA cyelization giving
thiazolo-[3.2-h]-s-triazole 4 and not 6 (Scheme ).
Refluxing 2 and 3-(2-bromoacetyli-coumarin for a
prolonged time in anhyd. ethanol or acetic acid gave
only the uncyclized ketone 3. Linlike in the previous
experiments reported from our laboratories’. it has
now been reported, that bromination, catalysed by the
lanthanide complexes goes to completion within &
few minutes.

The structures of 3 and 4 have been established by
IR spectral data - 3a exhibited a band at 1684 cm’'
which was absent in 4 thereby suggesting the cyelic
structure for 4. The 'MNMR spectra of 4h
(R', R? = H) exhibit singlets at & 9.6 for 1(6) thereby
corroborating the 3-ethyl-5-coumarinyl-thiazolo|3,2-
h]-s-triazole 4 structure.

Mercapto-s-triazole 2, being unsymmeltrical. on
condensation  with  either  6.8-disubstituted-3-
acetylcoumarin or 3-(2-bromoacetyl)coumarins, 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 cyeli-
zation with PPA gave only one product (via TLC).
PMR data of the cyclized product was not of use in
judging in favour of either structure 4 or 6. Hence. the



VARDHAN eral. CONDENSATION OF TRIAZOLES WITH 3-ACETYLCOUMARINS 19

RI
Hy NC(S)NHNHCOR —-a——;sm;‘%%, O/ b .
) R2 0 rT—-——
R=CH3, CoH H
; A0,
(n ) H
(3)
R'I
0

(4)

(a) 4% NaOH

(b) BrafCly or Dioxane, [Lo(EBAB)Cl3] ===

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

= S
| S)Q\N*R

coumarin, EtOH, AcOH
(e) PPA H,
Ln=Sm,La
Scheme |
Bry +{ La(EBAB)CI; | T, [ La(EBAB)C |:Bry
hv
— 2Br +[ La(EBAB)Cl3 |
R! R!
0 £ 0. 0
b.cord o
=
R2 N R2 l N_l/
NHNHCOR
(3) (6)
f = POCl3

Scheme 11

unequivocal synthesis of 6 has been carried out as
follows. Acetyl thiosemicarbazides 1. when con-
densed with 6.8-disubstituted-3-acetyl-coumarins in
the presence of bromine in dry carbon tetrachloride or
dioxane using lanthanum catalyst or when reacted
with  6.8-disubstituted  3-(2-bromo-acetyl)jcoumarins
in anhyd. ethanol yielded 2-acetyl-hydryazino-4-
coumarinyl-thiazole 5. Subsequent treatment of 5

with POCI, induced facile cyclization to give the tri-
azole 6 (Scheme II). The compounds 4,5 and 6 were
characterized on the basis of spectra. 5a exhibited a
band at 1668 cm™' (C=0), which was absent in 6b
thereby establishing its cyclic structure. The signal at
& 7.86 (s) for H(6) shown by 6h (R'. R'=H;
R=CH-CHs) in its PMR spectrum confirmed the cy-
clic structure for it. Compound 6 was not identical
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with the cyclized product 4 obtained from ketone 3. A
modified procedure has been used in the preparation
of 2-mercapto-S-ethyl-1.3 4-triazole. It has been
found that aq. sodium hydroxide is better and more
efficient cyclization agent than aq. sodium carbo-

|14
nate.

Experimental Section

All melting points were determined in open capil-
lary tubes using sulphuric acid bath and are uncor-
rected. IR speetra (v, in em’') were recorded on
Perkin-Elmer-282 instrument. The 'H NMR spectra
were recorded on Varian 90 MHz spectrometer using
I'MS as internal standard and chemical shifts are ex-
pressed in 6. ppm. Mass spectra were scanned on a
JEOL-IMS-300 spectrometer using 70 eV, The purity
of the compounds were monitored by TLC. per-
tormed on silica gel plates (Merck) and using chloro-
form-methanol (3:1) as the eluent.

2-Mercapto-5-ethyl-1,3,4-triazole 2b. Propanoyl
thio-semicarbazide (1.47 ¢ 0.01 mole) was dissolved

in 4% aq. NaOH and heated on water bath for | hr.
The reaction mixture was acidified with acetic acid to
yield 2-mercapto-5-ethyl-1,3.4-triazole (1.24 g; 96%),
m.p. 249-50°C (Lit.>" 248-51°C).

3-Alkyl-5-coumarinacylthio-s-triazole 3: Method
I. A mixture of 3-alkyl-5-mercapto-s-triazole
(0.01 mole) and 6, 8-disubstituted-3-(2-bromoacetyl)-
coumarin (0.01 mole) in abs. ethanol or in gl. acetic
acid (50 mL) was heated under reflux for | hr. The
reaction mixture was cooled to room temperature and
the hydrobromide thus separated was removed and
washed with water, filtered and recrystallized from
suitable solvent (Table 1).

3h : IR : 1605 (C=N), 1680 (C=0) and 1720 cm’’
(lactone C=0); 'H-NMR (DMSO-d,) = 1.25 (t. 3H,
CHly), 2.70 (2H, q. CH; of ethyl group). 4.7 (s, 2H,
~-S-CH,), 7.0 - 7.9 (m, SH, Ar-H and NH) and 8.60
(s, 1H, Cy): MS: m/z 315, M' (16.5).

Method 11. Lanthanide complex (5 mg) was
suspended in dry carbon tetrachloride (100 mlL)
containing  corres-ponding 6. 8-disubstituted-3-

Table I—Physical data of ketones 3, thiazolo|3.2-h|-s-tnazoles 4, 2-acylhydrazino-4-coumarinylthiazole hydrobromides § and
2-alkyl-5-coumarinylthiazolo|2 3-c|-s-inazole 6

Compd R R R* m.p Recryst Maol Tormuila Cade, ound) ™
(°cy Solvent {Mol.wt) N S
3a Cl 11 I 22729 Mc Crall NS 1392 1L63
(301) (1392 10.60)
3b Clly OCH, H 177-79 MeOI 1 =l aNOLS 12 68 U.66
(331) (1263 9.02)
LTy (IR I Br 220-22 CHOL/CHLON Crl NGBS [ 1.05 B
(300) (11 un 840}
3d Cll, r B 222-24 CHCH/MetnH CHgNBrathS L (97
(4549) (901 6 W)
Je Clhy H Cl 226-28 CHOT/CTHON Cpal LN U0 12,51 9.53
(335.5) (1250 9.30)
3 CLL 5.6-henzo- 218-20 CHCTCHOH CiaNj NS 11,96 011
(351) (1193 9.0
g Clly H CH, 201-03 DMIFCTTLOT Cist N O S 1333 1015
(313) (13.30 10.00)
3h [t I H 220-22 Petether/CHCT, Cisl 1N 058 13.33 113
(313) (1330 10.00)
3i Et OCH, 1 215-17 Ag/ACOLT Cid 1N ORS 1217 927
(345) (12.14 9.25)
3j El I Br 201-03 n-butanol Cial 12N BrsS 11.65 12,15
(394) (10,60 12.16)
3k Et Br Br 210-12 Ayg./DMFE Col 1 NBr(OS 387 6,76
(473) (3.82 675)
3 Et I Cl 140-42 Aq. /DM CishaN;ClHORS 1201 Y15
(349 5) (12.00 9.0
3m E 5.6-benzo- 235-37 Pet.cther/CHC, Crol a5 11,50 8.76
(365) (1148 8.75)
3n Et H Cli, 230-32 MeOH CiotleN;OSN 1276 .70
(329) (12.72 v.70)

Contd.

>
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Table I—Physical data of ketones 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

4a
4b
4c
4d
4e
4f
4g
4h
4i
4j
4k
41
4m

4n

R

CH,
CH;
CH;
CH;
CH;
CH,

CH;

R' R? m.p. Recryst
ey Solvent

H H 274-76 Pet. ether/

chloroform
OCH, H 239-41 Ag/DMF
I Br 283-85 DMF/CHLOH
Br Br 224-26 DMF/CH,OH
H Cl 272-74 Aq./DMF
5.6-henzo- 267-69 DMF/CH,OH
1 CH; 233-35 Aq./DMF
i H 180-82 Agq./DMF
OCH H 275-77 Ay /DMF
I Br =360 Agq./DMI
Br Br 283-85 DMF/ethanol
¥ <l 230-32 Ag./DMF
5.6-benzo 285-87 DMF/ethanol
11 CH; 201-03 CHLON
1 H 250-52 Ag/Acl
OCH; H 257-59 n-butanol
1 Br 268-70 Ag./AcOH
Br Br 259-61 CoHy/MeOH
1 Cl 250-52 DMF/CH;0OH
5.6-benzo- 241-43 Aq./DMF
] Clly 243445 Aq /'DMF
I 1" 216-18 A /DMF
H OCH, 202-04 Aq./DMF
I Br 221-23 Aq./DMF
Br Br 175-77 Benzene
i Cl 216-18 Benzene/MeOH
5.6-henzo- 240-42 Ag/DMF

Mol. formula
(Mol.wt)

C1sHoN3 0,8
(283)
CysH Ny 055
(313)
C,4HyN, BrO,S
(362)
Cgt5NBr 0,58
(441)

Cia gN;C10,8
(317.5)

C N CLOSS
(352)
CisHyp N4 OSS
(297)
Cell NS08
(297)
CroH N 048
(311)
CsH Ny BrOss
(376)

('n! thBf:(]lS
(455)
CyHyaN;ClO,S
(3315)
€Ny OLS
(347)

C oHi3N;0,8
(295)

C bl N4OLS
(301)
CisH NS OGS
(331)
f_‘u"h[lN;BT(LS
(380)
CaHaN;BroO:S
(459)

C sl pN; 10,8
(335.5)
CigH N3O, 8
(351)
CysHy Ny O S
(315)

CysH N3OS
(297)
CheH5N3058
(345)
(394)
(‘;n””N.\[}hO]S
(473)
C)3H2N:C1O,S
(349.5)

C 1o sN308
(365)

Calc. (Found) a

N

14.84
(14.83
1341
(13.39
11.60
(11.56
9.52
(9.50
1322
(1320
12.61
(12:60
14.14

(14.11
14.14
(14.10
12 84
(12.81
1117
(11,13
923
(920
12.66
(12,63
12.10
(12.00
13.50
(1346
13.95
(13.92
12.68
(12.61
11.05
(11.00
915
(9.12
12.50
(12.50
11.96
(11.94
13.33
(13.30
13.33
13.30
1217
(12.14
10.65
(10.62
8.87
(8.85
12.01
(12.00
11.50
(11.49

S

11.30
11.27)
15.33
1530)
883
B.81)
7.25
7.20)
10.07
10.00)
9 6l
9.56)
10.77

10.73)
1077
10.74)
1028
10.24)
8.51
8.50)
703
7.00)
9 66
9.61)
922
9.19)
10.20
10.24)
10,63
10.60)
9.66
9.63)
8.42
8.40)
6.79
6.94)
953
9 50)
13.67
13.64)
10.15
10.10)
10.15
10.12)
927
9.24)
8.12
R.10)
6.76
6.73)
13.73
13.72)
8.76
8.72)

Contd
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Table I—Physical data of ketones 3, thiazolo[3,2-h]-s-triazoles 4. 2-acylhydrazino-4-coumarinylthiazole hydrobromides 5 and
2-alkyl-5-coumarinylthiazolo|2,3-c]-s-triazole 6 (Contd.)

Compd R R' R? mp. Recryst Mol. formula Cale (Found) %
(°Cy Solvent (Mol.wt) N S

Sn Lt H CH; 190-92 AcOH CH\ NLO,S 1276 Y72
(329) (12.73 9.71)

6a CH, H i > 360 Aq/DMF C4HgN; 0,8 14.84 11.30
(283) (14.81 11.28)

6b CH; ()CH; I 285-87 Aq./DMF CysH N, 0,8 13.41 15,33
(313) (13.40 15.30)

6c CH;, I Br 217-19 Aq./AcOH C4HgNBrO,S 11.50) %.83
(362) (11.58 2.80)

od CH, Br Br 218-20 Aq./AcOH CraHsN;Br 045 9.52 1.25
1 (441) (9.51 7.21)
6e CH, H Cl > 360 Aq/DMF C4HgN;Cl0,8 13.22 10.07
(317.5) (13.20 10 06

6f CH, 5.6-benzo- 255-57 Aq./DMF CiaH NsOLS 1268 966
(333) (1269 9.64)

6g CH; H CH, =360 Aq./DMF CysH N5 QLS 14 14 10.77
(297) (14 10 10.74)

6h Et H I 283-85 Aq./DMF CisH NyO,S 1414 10.73
(297) (14.12 10.70)

6i Et OCH; H > 360 n-butanol CiHjiN;OLS 12.84 10.28
(311) (12,81 10.26)

6j Et H Br =360 DMF/ethanol C| sl [mNjBr(_)zF\ 117 B.51
(376) (11.14 8.50)

6k Et Br Br =360 n-butanol CsHaN B, 0,8 623 7.00
(455) (.20 6.96)

6l Et H Cl =360 DMF/ethanol CisH N C1O-S 12,66 9.65
(331.5) (1262 9.62)

6m Et 5.6-benzo- > 360 Aq./DMF Cioll 3N 0,8 12.10) .22
(347) (12.10 921)

6n Et H CH,4 > 360 DME/ethanol CaH [ NLOSS 13.50 10.28
(295 (12.47 10.26)

*All compounds were obtained in 70-80% yield
Satisfactory C, H analysis have been obtained

acetylcoumarin (0.05 mole) and to this was added
slowly bromine (0.05 mole in CCly, 20 mL) or diox-
ane (20 mL) while stirring the reaction mixture in the
presence of light. After the addition of bromine, the
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 S min. (TLC). The sol-
vent was removed and the product obtained was fil-
tered, washed with ethanol and then with water and
recystallized from suitable solvents (Table I).
3-Alkyl-S-coumarinylthiazolo[3, 2-b|-s-triazole

4. A mixture of 3 (1 g), phosphorous pentoxide (4 g)
and orthophosphoric acid (3 mL) was heated in an
oil-bath at 150°C for 3 hr. The reaction mixture was
poured into ice cold water and neutralized with so-
dium carbonate. The solid, thus obtained was crystal-
lized from suitable solvents.

4h : IR : 1606 (C=N), 1717 em” (ketone C=0):
'H-NMR (CDClL) : & 1.40 (t, 3H, CH;), 2.90 (2H, q,
CH,, ethyl), 7.2 - 7.75 (m, 4H, Ar-H), 8.2 (s, C4-H)
and 9.6 (s, 1H, C,): MS : m/z 297 (M, 70%).

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

NI-Acylhydrazinu—coumarinylthiamles 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-disubstituted-3-
acetyl-coumarin (0.01 mole) and to this was added
slowly bromine (0.01 mole) in carbon tetrachloride
(20 mL) with stirring in the presence of light. After
the addition of bromine, the temperature was raised to
50°C and N-acyl-thiosemicarbazide added to the re-
action mixture. After 5 min., the solvent was distilied
ofl. The product so obtained was treated with ethanol,
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filtered, washed with water and crystallized from ap-
propriate solvent (Table I).

Method II. A mixture of 1 (0.0! mole) and 3-(2-
bromoacetyl)coumarin (2.67 g; 0.0l 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).

S5a : IR : 1607 (C=N), 1668 (—-CO-NH), 1717
(lactone C=0). and 3201 cm' (-NH-); 'H-NMR
(DMSO-dy): 8 2.50 (s, 3H, CH3), 7.39 - 7.89 (m, 4H,
Ar-H and 1H, NH), 7.68 (s, | H thiazole), 8.54 (s, 1 H,
C-4) and 9.5 (s, |H, -=NH-CO-); MS : m/z 301 (M',
66.6%). ‘

3-Alkyl-5-coumarinylthiazolo|2,3-c]-s-triazole 6.
Compound 5 (1g) 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 neutralized with
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=0); '"HNMR (DMSO-d;) : & 2.51 (s, 3H, CH,),
7.56-7.75 (m. 4H, Ar-H), 7.8 (s. |H, thiazole) and
8.49 (s, 1H. Cy-H); MS: m/z 283 (M ', 66.6%)
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