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Triazolo[4,3-albenzimidazole, thiazolo[3,2-albenzimidazole, and unsymmetrical azines, were synthesized via reac-
tions of C-thiazol-5-oyl-N-phenylhydrazonoyl bromide with each of 2-(methylthio)benzimidazole, benzimidazoline-2-
thione, and alkyl carbodithioate, respectively.

a-Ketohydrazonoyl halides have been widely employed forthe basis of elemental analyses, and spectral data. The forma-
the synthesis of heterocyclic compounds. The reaction ofion of 16acan be explained via elimination of alkyl mercap-
equimolar amounts o€-thiazol-5-oylN-phenylhydrazonoyl  tan from cycloadduct5, which is assumed to be formed from
bromide1® with 2-(methylthio)benzimidazole) in ethanolic ~ the 1,3-dipolar cycloaddition of to C=S double bond with
triethylamine solution furnished exclusively the correspond-the appropriatéla 11ag 11ab(c.f. Scheme 2). Alternatively,
ing 1-phenyl-3-(4methyl-Z-phenylthiazol-5-oyl)-1,2,4-  the formation ofl6acan be also explained by stepwise path
triazolo[4,3a]benzimidazole ). Structures was proposed on  involving substitution or 1,3-addition to give acyclic hydra-
the basis of analytical and spectral data. The formatidh of zonel4. Cyclization of the latter is achieved by elimination of
can be explained by a stepwise path involving substitution talkyl mercaptan. Similarly, compoundslb—f, 12a-d and

give amidrazon@, which readily cyclized to give intermedi- 13a—creacted with hydrazonoyl bromidein ethanolic tri-
ate4. The latter converted infoby elimination of CHSH (c.f. ethylamine, to give the corresponding unsymmetrical azines

Scheme 1). 16b—f, 17a—dand19a—¢ respectively.

On the other hand, benzimidazoline-2-thio®® (eacted
with 1 in refluxing chloroform containing triethylamine to 0
afford a product formulated as 2-phenylazo-3réthyl-2- R B + -
phenylthiazol-5yl)thiazolo[3,2a]benzimidazole 10) based I [Reoc-nnen)
on the spectral data and elemental analyses. The IR spectrum nen 7l RISSCNHN=CRZR®
of 10 revealed the absence of any bands between 1800 and [R'ssc:'::‘;cw 11-13 i
1600 cnt! attributable to a CO grouplts *H NMR spectrum /“\(s R i RJH,—-S
showed signals a = 3.06 (s, 3H, CH (thiazole C-4)) and R o NN_C;:m_' "/U\W'/SK’,s{v zR'SH N‘r‘l NN=CR?R®
7.21-7.88 (m, 14H, ArH’s). Its mass spectrum showed a N7 S NHN=CR?R® Ph
m/z= 451(M"). In contrast6 reacted with hydrazonoyl bro- "1’; ""15 16-18

mide 1 in sodium ethoxide solution to afford 1-benzimidazol-
2'-ylthio)-1-phenylhydrazono-2-(4methyl-Z-phenylthiazol-  11-16a,R2=H, Re= ¢ H;

12-17a, R%= CHy, R® = CgH, He
b, R2= CHy, R?= 2.C H S Ny’

5 . _ b, R2= H, R3=4-CH,CH - - = Na
5'-oyl)ethane §). Compound was converted intd0by treat Sy 6 R2=CHy R =2.C,4,0 R= NyS
ment with sulfuric acid. d,R2=H, R3=2-C,H,0 (210 RiRm ory, Ph
e,R2=H,R3=3-CH,N b, RER® =(CH22): R',a=CH,
R O R LREZH REZ4-CHN ., RE-R= a-CH (CHy, - G,
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! Treatment of methyl phenylthiocarbamdi®a with hydra-

@\_N-“ j: zonoyl bromidel in ethanolic triethylamine gave 2-phenylim-
N'J*s vl Bl ino-2,3-dihydro-1,3,4-thiadiazo®2ain good yield. In contrast,
7[ M l N"s Pn hydrazonoyl bromidel reacted with phenylthioure®24a) in
/JN\' [Rcoé'mipn] N N=NPh ethanolic triethylamine solution to give 5-phenylazothiazole
N sH - NS derivative23a The structure 023 was elucidated on the basis
6 10 of elemental analyses, spectral data, and alternative route by
H.ONa treatment of benzenediazonium chloride with thiaz2ta
H,C (which was prepared by reaction of 5-bromoacetylthidzole
W - R= 7\‘\:3/ with phenylthiourea). Compouridreacted with methyl pheny-
@TN/J\SM 11— (INJ\S R Wp/h hydrazinecarbodithioat&db in ethanolic triethylamine to give
. g © 2,3-dihydro-1,3,4-thiadiazol22b. On the other hand, com-

poundl reacts with benzoyl thiosemicarbazide to give 5-pheny-
lazothiazole23b (c.f. Scheme 3).

Hydrazonoyl bromidel reacted with 5-phenyl-1,3,4-
oxadiazole-2-thione in boiling chloroform containing triethy-
lamine to afford 2-benzoylhydrazino-1,3,4-thiadiaz@8.
Structure28 was elucidated on the basis of elemental analy-
ses, spectral data, and alternative method [by treatmeht of
with the appropriate alkyl benzoylhydrazinecarbodithioate
* To receive any correspondence. E-mail: Abdou@main-scc.eun.eg 29a,bin ethanolic triethylamine) (cf. Scheme 4).

Scheme 1

Treatment of hydrazonoyl bromidewith the methyl car-
bodithioates11la 1laa or 1lab in ethanolic triethylamine
gave unsymmetrical aziria Structurel6 was proposed on
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In the light of the above results, the mechanism outlined in

Scheme 4 seems to be the most plausible pathway for t
formation of28from the reactiorl with 5-phenyl-1,3,4-oxadi- i
azole-2-thione. The reaction involves the initial formation of 1 Part 28: A.O. Abdelhamid, N.A. Abdel-Reheem and
the thiohydrazonate est26, which undergoes intramolecular N.M. Hasds_anHeter?a;om C?emzooo’ll' 2d13" Th'ﬁ work wasd
cyclization as soon as it is formed to yield the spirothiadiazole iFt);e;Sgltii at'igr?gr;_%; ﬁof/%r:nir:rmfggng:m_ss'ﬂef Eg);:ry an
|n_termed|ate27, or via 1,3-dipolar cycloadd|t_|on of r_1|tr||um 6 A.O. Abdelhamid, N.M. Abed and F.M. Al-Faye2hosphorus,
ylide 7 to the C=S double bond of the oxadiazolethione. The g fyr and Silicon2000,156, 35.

formation of26 and 27 are similar to the reaction of hydra- 7 | 3 Bellamy, “The Infrared Spectra of Complex Molecules” 3rd
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