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Bis-hydrazonoyl chlo ride 1 re acts regioselectively with 3-mercapto-1,2,4-triazole 2a, 2,3-dihydro- 3-
 thioxo-1,2,4-triazin-5(4H)-one 2b and 2-mercaptobenzimidazole 2c to give the hith erto un known annelated
2,3-bis-(phenylhydrazono)thia zoles 6a-c, re spec tively. Re ac tions of 1 with the methylthio de riv a tives of such
heterocycles af forded the annelated 3,3 -bis-(1,2,4-triazoles) 11a-c, re spec tively. Sim i lar re ac tion of 1 with
2-phenylamino-4(3H)-pyrimidinones 4 gave 2,3-bis(phenylhydrazono)imidazo[1,2-a]pyrimidin-5(1H)-ones
16. Ox i da tion of 6c yielded the cor re spond ing bis(phenylazo) de riv a tive 15. The regiochemistry of the stud -
ied re ac tions is dis cussed.

IN TRO DUC TION

In preceeding pa pers from our lab o ra tory, it has been
shown that bis-hydrazonoyl halides 1 can be used as pre cur-
sors for syn the sis of a va ri ety of heterocyclic sys tems.1-5 In
con tin u a tion of this work, we wish to re port herein the re sults
of our study of the re ac tions of 1 (Ar = C6H5) with some
hetero cyclic thiones namely 1,2,4-triazole-3-thione 2a,
1,2,4-triazine-3-thione 2b, benzimidazole-2-thione 2c to -
gether with their 2-methylthio de riv a tives 3a-c, re spec tively
(Chart 1). In ad di tion, re ac tions of 1 with 2-phenyl amino-
 6-substituted 4-pyrimidinones 4a,b (Chart 1) were also in -
ves ti gated. Our ob jec tive of such a study was to cast light on
the regioselectivity in the re ac tions of 1 with 2-4. It is worth
men tion ing that in con trast to the ex ten sive stud ies re ported
on the re ac tions of monohydrazonoyl halides 5 with nu mer-
ous heterocycles,6-9 re ac tions of bis-hydrazonoyl halides of
type 1 have re ceived much less at ten tion.

RE SULTS AND DIS CUS SION

The re quired bis-hydrazonoyl chlo ride 1,10 the thiones
2a-c11-13 and their methylthio de riv a tives 3a-c11,14,15 were pre-
pared by known meth ods. Also, 6-methyl-2-phenylamino-
 4(3H)-pyrimidinone 4a was pre pared by a method from the
lit er a ture.16 As 6-phenyl-2-phenylamino- 4(3H)- pyrimidi-
none 4b has not been re ported hith erto, it was thus pre pared
in this work by re ac tion of 2-methylthio-6- phenyl- 4(3H)-
 pyrimidinone with an i line. Its struc ture was con sis tent with
its spec tral (IR, 1H NMR and MS) and el e men tal anal y sis data
(see Ex per i men tal).

When 5-phenyl-1,2,4-triazole-3-thione 2a was al lowed
to re act with 1, ei ther in eth a nol in the pres ence of so dium
ethoxide at room tem per a ture (Method A) or in refluxing
chlo ro form in the pres ence of triethylamine (Method B), it
gave, in both cases, one and the same crys tal line prod uct
whose mass spec trum [m/z 411 (M+)] and microanalysis data
were con sis tent with the mo lec u lar for mula C22H17N7S. Such
a re sult in di cated that the iso lated prod uct can be ei ther one of
the two regioisomers namely 5,6-bis-(phenylhydrazono)-2-
 phenylthiazolo[3,2-b][1,2,4]triazole and 5,6-bis-(phenyl hy-
drazono)-3-phenylthiazolo[2,3-c][1,2,4]triazole, 6a and 7a,
re spec tively (Scheme I). The iso lated prod uct was as signed
the for mer struc ture 6a on the ba sis of its in de pend ent and un-
am big u ous syn the sis by re ac tion of 1 with 1-benzoyl thio-
semicarbazide 8 (Scheme I). The prod uct ob tained from the
lat ter re ac tion proved to be iden ti cal in all re spects (mp.,
mixed mp., IR) with that iso lated from the re ac tion of 2a and
1 (see Ex per i men tal). The for ma tion of 6a rather than 7a
could be at trib uted to the greater nucleophilicity of N2 of
1,2,4-triazole as a re sult of be ing ad ja cent to a ni tro gen atom,
whereas the N4 which would af ford the regioisomer 7a is de-
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ac ti vated by the neigh bour ing elec tron de fi cient car bon atom.
For ma tion of 6a rather than 7a is also in good agree ment with
lit er a ture re ports which in di cate that re ac tion of 3-mercapto-
5-aryl-1,2,4-triazoles with haloketones af forded 2-aryl- 1,2,4-
triazolo[3,2-b]thiadiazole de riv a tives.17-20

Re ac tion of 1 with 6-benzyl-2,3-dihydro-3-thioxo-
 1,2,4- triazin-5(4H)-one 2b in eth a nol in the pres ence of so -
dium ethoxide at room tem per a ture gave a mix ture of two
prod ucts A and B in 72 and 10% yields, re spec tively. Both
mass spec tra and el e men tal anal y ses of these two prod ucts A
and B in di cated that their mo lec u lar for mu las are C24H19N7OS
and C34H24N10O2, re spec tively. Such data sug gest that the for-
mer prod uct A can be as signed ei ther struc ture 6b or 7b
(Scheme I) whereas the sec ond prod uct B can have ei ther
struc ture 11b or 12b (Scheme III). The IR spec tra of the prod-
ucts A and B re vealed their am ide-I ab sorp tion bands at 1658
and 1660 cm-1, re spec tively. Such stretch ing fre quen cies,
while they are sim i lar to those re ported for azolo[b][1,2,4]tri-
azin-7-ones (1660-1665 cm-1),21 dif fer from those re ported
for azolo[c][1,2,4]tri azin-5-ones (1680-1690 cm-1).22 The
dif fer ence in the am ide car bonyl stretch ing fre quen cies is at -
trib uted to the dif fer ence in the type of con ju ga tion ex hib ited
by the acylguanidine res i due in such struc tures. Such a res i-

due ex hib its through con ju ga tion in struc tures of type 6b and
11b and cross con ju ga tion in struc tures of type 7b and
12b.23,24 On this ba sis, the two prod ucts A and B were iden ti-
fied as 2,3-bis(phenylhydrazono)thiazolo[3,2-b][1,2,4]tri -
azin-7-one 6b and 3,3 -bis-(1,2,4-triazolo[4,3-b][1,2,4]tri-
azin-7(1H)-one) 11b, re spec tively (Scheme III). The struc -
ture of the lat ter prod uct 11b was fur ther con firmed un am big-
u ously by its al ter nate syn the sis as out lined be low by re ac tion
of 1 with 3-methylthio-5(4H)-1,2,4-triazinone 3b (Scheme
III).

The re ac tion of 1 with 2-mercaptobenzimidazole 2c is
straight for ward. Thus, treat ment of 1 with 2c in chlo ro form
in the pres ence of triethylamine at room tem per a ture af forded
a sin gle prod uct. As com pound 2c is, in re al ity, sym met ri cal
cy clic thiourea, there is no am bi gu ity as to the di rec tion of
annelation. Ac cord ingly, the prod uct iso lated was iden ti fied
as 2,3-bis(phenylhydrazono)thiazolo[3,2-a]benzimidazole
6c (Scheme I). The struc ture of the lat ter was based on both
its spec tral (mass, NMR and IR) and el e men tal anal y ses (see
Ex per i men tal). The as signed bis-hydrazone struc ture was
fur ther ev i denced by the ox i da tion of 6c. In our hands, treat -
ment of 6c with lead(IV) ac e tate in DMF-acetonitrile mix ture
af forded the cor re spond ing bis-(phenylazo) de riv a tive 15
(Scheme II). The el e men tal anal y ses and the spec tral data
(MS, IR, 1H- and 13C-NMR) are com pat i ble with the as signed
struc ture 15. Thus, while its IR spec trum showed no ab sorp-
tion for the NH group, its mass spec trum re vealed low in ten-
sity peaks for mo lec u lar ion. Its 13C-NMR spec trum shows
the char ac ter is tic sig nals of the phenylazo res i due as in di-
cated in Scheme II. Also the elec tronic ab sorp tion spec tra re-
vealed strong ab sorp tion bands as sign able to the azo chromo-
phores near  500 (log  4.17) and  337 (log  4.40) nm.
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Next, re ac tions of 1 with each of 3a-c were ex am ined.
In our hands, such re ac tions, when car ried out in pyridine at
re flux, af forded, in each case, one prod uct as ev i denced by tlc
anal y sis of the crude prod uct. Rep e ti tion of this re ac tion in
refluxing eth a nol in the pres ence of so dium ethoxide af forded
the same prod ucts. The mass spec tral and the el e men tal anal-
y sis data of the iso lated prod ucts showed that the lat ter are
free of sul fur and were con sis tent with ei ther one of the four
pos si ble struc tures 11-14 (Scheme III). Since 3c is sym met ri-
cal cy clic thiourea, it fol lows that the two struc tures 11c and
12c are equiv a lent and that the two struc tures 13c and 14c are
also equiv a lent. In ad di tion, the prod uct iso lated from re ac-
tion of 1 with 3b proved iden ti cal with the prod uct 11b ob -
tained above from re ac tion of 1 with 2b.

At tempts to elu ci date the ac tual struc tures of the prod -
ucts iso lated from the re ac tions of 1 with 3a-c by the use of

13C NMR spec tra were un suc cess ful. This was due to the poor
sol u bil ity of the iso lated prod ucts in most NMR sol vents. Ac-
cord ingly, dis tinc tion be tween struc tures 11-14 was made by
com par i son of their heat of for ma tion ( Hf). The cal cu la tions
of the Hf‘s of 11-14 were made at the AM1 level us ing the
Hyperchem pro gram pack age (ver sion 4.0). For each struc -
ture, full ge om e try op ti mi za tion was per formed, and the en -
ergy val ues re ported are those for the equi lib rium ge om e tries.
The re sults are sum ma rized in Ta ble 1. The data in di cate that
struc tures 11a-c are the most sta ble ones. On the ba sis of this
find ing and mass spec tra and el e men tal anal y ses, the prod -
ucts iso lated from re ac tions of 1 with 3a-c were as signed the
struc tures 11a-c, re spec tively. The regiochemistry in such re-
ac tions seems to be con trolled by the ba sic ity of the ring-
 nitrogens. The over all elec tronic dis tri bu tion in 2b or 3b re -
veals that N2 is more nucleophilic than N4 be cause the lat ter
is sit u ated be tween two elec tron-deficient car bon at oms25 and
thus at tack by N2 is more fa vour able and ac cord ingly leads to
the in ter me di ates 9 which cyclize in situ to give the re spec-
tive 11 as the end prod ucts (Scheme III).

Finally, re ac tions of 1 with 2-phenylamino-6- sub sti-
tuted pyrimidin-4(3H)-ones 4a,b were ex am ined. As each of
the lat ter pyrimidinones 4, be ing un sym met ri cal, re ac tion of
each with 1 is ex pected to give ei ther 2,3-dihydro-7-sub -
stituted-2,3-bis(phenylhydrazono)imidazo[1,2-a]pyrimidin-
5(1H)-one 16 or its regioisomer 2,3- dihydro-5-substi tuted-
2,3-bis(phenylhydrazono)imidazo[1,2-a]pyrimidin-7(1H)-
one 17 or both de pend ing on the di rec tion of sub sti tu tion
(Scheme IV). In our hands, treat ment of pyrimidinones 4a,b,
each with 1 fur nished, in each case, a sin gle prod uct as ev i-
denced by tlc anal y sis of the crude prod ucts. The IR spec tra
of the iso lated prod ucts re vealed the am ide car bonyl band at
1670-1676 cm-1 and their 13C NMR spec tra showed the am ide
car bon sig nals at  161-162. Such spec tral data are con sis tent
with struc ture 16 and not with 17. This is be cause com par i son
of these data with those re ported for de riv a tives of imidazo -
[1,2- a]pyrimidin-7(1H)-one and imidazo[1,2-a]pyrimidin-
 5(1H)-one ring sys tems I and II, re spec tively (Chart 2),23,24

in di cates that the spec tral data of the iso lated prod ucts from

Annelated Heterocycles via Bishydrazonoyl Ha lides J. Chin. Chem. Soc., Vol. 49, No. 6, 2002 1037

N

X

R

R' SCH3N

12

N

N

X

R

R' SCH3

( )
2

C

N
NHPh

C=NNHPh
2)

- 2CH3SH

11

Ph

109
-2 CH3SH

3 + 1

(

N
XN

N

N
X

R

R'

N

N
N

Ph

N

Ph

R

R'

X
R'

N

N N

N

R

X
R'

N

NN

N

R

Ph

Ph

X
R'

N

N N

N

R

XR'

N

NN

N

R

Ph

N
R

R'

N
X

R

R' N
N

Ph

N

N
N

Ph

N
X

1314

X

R

R'
N

Ph

N

O

Ph

3, 9-14 a b

Scheme  III Syn the sis of 3,3 -bis(annelated 1,2,4- tri-
azoles 11a,b

Table 1. Heat of Formation ( Hf) of the Isomeric Structures
11-14

- Hf , kJ. mol-1

Structure no. a b c

11 758.37 744.48 532.40
12 691.27 643.44 532.40
13 746.71 638.20 504.80
14 690.33 585.04 504.80



the stud ied re ac tions are sim i lar to those of de riv a tives of II.
On the ba sis of such sim i lar ity, the prod ucts iso lated from re-
ac tions of 1 with 4a,b were iden ti fied as 16a,b, re spec tively.
This regiochemical as sign ment is fur ther ev i denced by its
anal ogy to that re ported for the for ma tion of imidazo[1,2-
 a]pyrimidin-5(1H)-ones from 1,2-dibromoethane with 2-
 aryl amino-4(3H)-pyrimidinone de riv a tives.26 Had the iso -
lated prod ucts struc ture 17, it would be ex pected to ob serve
their am ide car bonyl stretch ing bands at lower fre quen cies
(1650-1660 cm-1) and sig nal for the am ide car bonyl car bon at

 170-175 val ues.23,24

EX PER I MEN TAL SEC TION

Melting points were de ter mined in open cap il lary tubes
and are un cor rected. The IR spec tra were re corded on a Pye-
 Unicam SP300 in stru ment. The 1H- and 13C-NMR spec tra
were re corded for so lu tions in deuterated chlo ro form or
dimethylsulfoxide with a Varian Gem ini spec trom e ter us ing
TMS as an in ter nal stan dard. Mass spec tra were ob tained in a
GCMS-Q1000-EX spec trom e ter. Elec tronic ab sorp tion spec-
tra were ob tained us ing a Shimadzu UV and Vis i ble 3101 PC

spectrophotometer. Microanalyses were per formed by the
Microanalytical Cen ter of Cairo Uni ver sity, Giza, Egypt.

The start ing re agents namely bis-hydrazonoyl chlo ride
1,10 the thiones 2a-c,11-13 and their methylthio de riv a tives
3a-c11,14,15 and 2-phenylamino-6-methyl-4(3H)- pyrimidi-
none 4a16 were pre pared as pre vi ously de scribed.

Syn the sis of 2-Phenylamino-6-phenyl-4(3H)-pyrimidinone 
4b

A mix ture of 2-methylthio-6-phenyl-4(3H)- pyrimidi-
none (2.17 g, 0.01 mol) and an i line (0.93 g, 0.01 mol) was
heated at 180-190 C in an oil bath for 4 h, then cooled. The
re ac tion mix ture was poured onto crushed ice with stir ring.
The pre cip i tated solid was fil tered off, dried and fi nally crys -
tal lized from dimethylformamide to give 4b, yield 80%; m.p.
284 C (DMF), IR,  (cm-1) 3100-3045, 1658, 1631; 1H NMR
( ) 6.03 (s, 1H), 7.05-8.05 (m, 10H), 8.94 (s, 1H), 10.79 (s,
1H); Anal. for C16H13N3O (263.3) Found (Calcd.): C, 73.0
(72.99); H, 4.8 (4.98); N, 15.8 (15.96) %.

Syn the sis of annelated thia zoles 6a-c
Method A

To an ethanolic so dium ethoxide so lu tion, pre pared
from so dium metal (0.115 g, 5 mmol) and ab so lute eth a nol
(30 mL), was added the ap pro pri ate thione 2 (5 mmol) and the
mix ture was stirred. To the re sult ing mix ture was added the
bis-hydrazonoyl chlo ride 1 (5 mmol) and stir ring was con tin-
ued for 24 h at room tem per a ture. The ex cess sol vent was
then dis tilled un der re duced pres sure and the mix ture was
cooled. The solid that was pre cip i tated was fil tered off,
washed with wa ter and dried. Crys tal li za tion from dimethyl -
formamide-ethanol mix ture gave the fused thiazole de riv a-
tives 6. The phys i cal con stants of the prod ucts 6a-c pre pared
are pre sented be low.
Method B

To a mix ture of equimolar quan ti ties of 1 and the ap pro-
pri ate 2 (5 mmol each) in chlo ro form (30 mL) was added
triethylamine (0.7 mL, 5 mmol) and the re sult ing mix ture was
refluxed 5 h. Workup of the re ac tion mix ture as above gave
the prod ucts 6 iden ti cal in all re spects with those ob tained by
method-A.

Com pound 6a: Yield 60%; m.p. 244 C (EtOH/DMF),
IR,  (cm-1) 3321-3161; 1H NMR ( ) 6.73-8.22 (m, 15H),
9.56 (s, 1H), 12.83 (s, 1H); MS. m/z (%) 411 (M+, 27), 236
(19), 206 (5), 177 (11), 132 (9), 118 (9), 104 (36), 91 (25), 77
(100), 65 (38), 51 (38). Anal. for C22H17N7S (411.5) Found
(Calcd.): C, 63.90 (64.22); H, 4.10 (4.16); N, 23.70 (23.83)
%.

Com pound 6b:Yield 72%; m.p. 240 C (DMF), IR, 
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(cm-1) 3220, 3180, 1699; 1H NMR ( ) 4.1 (s, 2H), 6.8-8.1 (m,
15H), 10.4 (s, 1H), 11.6 (s, 1H); MS. m/z (%) 454 (M+, 12),
347 (8), 328 (7), 229 (10), 219 (13), 206 (7), 145 (6), 117
(18), 105 (14), 91 (65), 86 (15), 77 (100), 65 (31), 51 (46).
Anal. for C24H19N7OS (453.5) Found (Calcd.): C, 63.30
(63.56); H, 4.10 (4.22); N, 21.40 (21.62) %.

Com pound 6c: Yield 75%; m.p. 260 C (EtOH/DMF),
IR,  (cm-1) 3294-3180; 1H NMR ( ) 6.91-8.3 (m, 14H),
10.57 (s, 1H), 11.1 (s, 1H); MS. m/z (%) 384 (M+, 32), 292
(18), 206 (5), 186 (5), 150 (6), 134 (8), 105 (59), 92 (18), 77
(100), 65 (22), 51 (18). Anal. for C21H16N6S (384.4) Found
(Calcd.): 65.50 (65.61); H, 4.10 (4.19); N, 21.70 (21.86).

Ox i da tion of 6c
To a stirred so lu tion of 6c (3.84 g, 0.01 mole) in dry

dimethylformamide-acetonitrile (15 mL each) was added
lead tetraacetate (0.012 mole) and the re sult ing mix ture was
fur ther stirred for 24 h. The mix ture was then poured onto
cold wa ter. The crude solid that pre cip i tated was fil tered off,
dried and fi nally crys tal lized from DMF-water to give pure
bis-azo de riv a tive 15.

Com pound 15: Yield 40%; m.p. 200 C (DMF/H2O),
1H NMR ( ) 7.28-8.27 (m); MS. m/z (%) 382 (M+, 15), 292
(5), 259 (6), 134 (7), 121 (9), 105 (32), 90 (7), 77 (100), 65
(7), 51 (20). Anal. for C21H14N6S (382.4) Found (Calcd.): C,
65.70 (65.95); H, 3.50 (3.69); N, 21.70 (21.97) %.

Al ter nate Syn the sis of thiazolo[3,2-b][1,2,4]triazole 6a
To a stirred so lu tion of equimolar quan ti ties of 1- ben-

zoyl thiosemicarbazide 8 and bishydrazonoyl chlo ride 1 (5
mmol each) in eth a nol (30 mL) was added triethylamine (1.4
mL, 10 mmol). The mix ture was stirred at room tem per a ture
for 24 h. The solid that pre cip i tated dur ing this pe riod was fil-
tered off, washed with wa ter and dried. Crys tal li za tion from
dimethylformamide-ethanol mix ture gave 6a in 60% yield
(1.23 g), mp. 244 C. The iso lated prod uct proved iden ti cal in
all re spects (mp., mixed mp. and IR) with 6a that was iso lated
above from the re ac tion of 1 and 2a.

Syn the sis of 3,3 -Bis(annelated [1,2,4]tri azoles) 11
To an ethanolic so dium ethoxide so lu tion, pre pared

from so dium metal (0.115 g, 5 mmol) and ab so lute eth a nol
(30 mL), was added methylthio de riv a tive 3 (5 mmol) while
stir ring the mix ture. To the lat ter was added the bishy drazo-
noyl chlo ride 1 (5 mmol) and the re ac tion mix ture was
refluxed till methanethiol ceased to evolve (15 h). The ex cess
sol vent was dis tilled un der re duced pres sure and the re ac tion
mix ture was cooled. The solid that formed upon cool ing was

col lected, washed with wa ter, dried and fi nally crys tal lized
from dimethylformamide-water to give the cor re spond ing
11. The phys i cal con stants of the prod ucts 11a-c pre pared are
given be low.

Com pound 11a: Yield 48%; m.p. 232-233 C (DMF/
H2O), 1H NMR ( ) 7.15-8.3 (m); MS. m/z (%) 520 (M+, 52),
285 (10), 261 (5), 103 (100), 91 (27), 77 (51), 64 (7), 51 (15).
Anal. for C30H20N10 (520.5) Found (Calcd.): C, 68.80
(69.22); H, 3.30 (3.87); N, 26.60 (26.91) %.

Com pound 11b: Yield 60%; m.p. 284-286 C (EtOH/
DMF), IR,  (cm-1) 1660; 1H NMR ( ) 4.1 (s, 4H), 7.0-8.2 (m,
20H); MS. m/z (%) 605 (M+, 5), 487 (14), 371 (28), 345 (12),
302 (7), 116 (33), 91 (100), 77 (31), 64 (26), 51 (31). Anal. for
C34H24N10O2 (604.6) Found (Calcd.): C, 67.20 (67.54); H,
3.90 (4.00); N, 23.00 (23.17) %.

Com pound 11c: Yield 43%; m.p. > 300 C (DMF/
H2O), MS. m/z (%) 467 (M+, 49), 378 (89), 259 (59), 207
(70), 169 (19), 144 (17), 130 (19), 103 (100), 91 (60), 77 (97),
65 (66), 51 (53). Anal. for C28H18N8 (466.5): Found (Calcd.):
C, 72.00 (72.09); H, 3.90 (3.89); N, 23.90 (24.20) %.

Syn the sis of 2,3-dihydro-1-phenyl-2,3-bis-(phenyl-
hydrazono)-7-substituted-imidazo[1,2-a]pyrimidin-5(1H)-
ones 16a,b

To an ethanolic so dium ethoxide so lu tion, pre pared
from so dium metal (0.115 g, 5 mmol) and ab so lute eth a nol
(30 mL), was added the ap pro pri ate 2-phenylamino pyr i-
midinone 4 (5 mmol) and the mix ture was stirred. To the re -
sult ing mix ture was added bis-hydrazonoyl chlo ride 1 (5
mmol) and stir ring was con tin ued for 24 h at room tem per a-
ture. The ex cess sol vent was then dis tilled un der re duced
pres sure and the mix ture was cooled. The solid that was
formed was fil tered off, washed with wa ter and dried. Crys -
tal li za tion from dimethylformamide-ethanol mix ture gave
the fused imidazole de riv a tive 16. The phys i cal con stants of
the prod ucts 16a,b pre pared are pre sented be low.

Com pound 16a: Yield 76%; m.p. 178 C; (EtOH/
DMF), IR,  (cm-1) 3319, 3157, 1670, 1647; 1H NMR ( ) 2.13
(s, 3H), 6.03 (s, 1H), 6.72-7.59 (m, 15H), 10.71 (s, 1H), 12.81
(s, 1H); MS. m/z (%) 436 (M+ +1, 27), 435 (M+, 25), 343 (14),
270 (18), 107 (43), 93 (100), 92 (31), 77 (80). Anal. for
C25H21N7O (435.5) Found (Calcd.): C, 69.00 (68.95); H, 4.70
(4.86); N, 22.30 (22.51) %.

Com pound 16b: Yield 90%; m.p. 280 C (EtOH/
DMF), IR,  (cm-1) 3200, 3150, 1676, 1650; 1H NMR ( ) 6.53
(s, 1H), 6.84-7.92 (m, 20H), 11.05 (s, 1H), 12.76 (s, 1H); MS.
m/z (%) 497 (M+, 52), 405 (23), 129 (18), 105 (18), 77 (100).
Anal. for C30H23N7O (497.5) Found (Calcd.): C, 72.40
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(72.42); H, 4.50 (4.66); N, 19.60 (19.71) %.

Re ceived Feb ru ary 7, 2002.

Key Words
Hy dra zones; Syn thetic meth ods; Thia zoles;
Tri azoles.
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