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Abstract

Namie @ Shersen Abdel Aziz Amer

Title of thesis :  Synthesis of some derivarives of thiadiazoles, pyrazolo-
[5,l-c]triazines and pyrrolo[1,2-a]benzimidazoles with
expected biolopical activity.

Degree : M.Sc. Unpublished Master of Science Thests, Faculty of Science,
Cairo University.

This work has been carried out o investigate :

The reaction of potassium thiocyanate with each of (C-acetyl-N-(5-
phenyl)pyrazol-3-yi  chloride and  C-ethoxycarbonyl-A-(5-phenyljpyrazol-3-yl
chloride was reinvestigated. The products were fonuulaled as 2,3-dihydro-1,3.4-
thiadiazoles instead of pyrazolo[3,}-¢c|tiazine derivatives. On the other hand, 2.3
dilydro-1,3,4-thiadiazoles were synthesized via reaction of hydrazonoyl halices with
the appropoate 2-[mercapto(methyithio)methylenendan-},3dione in etharolic
(riethylamine solution in good yields, "Pyrazolo{S,i-ctriazine detivatives were
chraned by the reaction of hydrazonoyl bromides containing pyvazale moety with
sodinm benzenesulfinate. The stnctures of these compounds are confinmed on the
basis of analvtical, specral data, and altemative route. Taus, coupling of pyrazole
ciazonium chloride with 1he appropriate ketosulfones afforded the comesponding
py-azolo]S,l-cltriazines.  Also, reaction of  2-cvanomelhylbenzimidazole with
lvdrazonoy] cliorides was studied. All stuctares weie elucidated on the basis of
elementai analyses, speetal data, and alternaiive routes.

Key word : Hydrazonoyi halides, 2,3-chhvdre-1,3,4-{nzdiazole, pyrazolo[5,1-c]-
mazines, 2-cyanomethybenzimidazole and indane-1 3-dione,
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N-Phenylbenzhydrazonoy! chloride was first synthesized by V.
Pechmann in 1894° In their reactions hydrazonovi chlorides bear a close
resemblance 10 (e other imidoyl chiorides. They have been used by Fusco®™"
and his co-workers to synthesize a variety of pyrazole derivanives, and
Huisuen' et al ntikized this class of compounds to generate the highly reactive
nitrile  nmides. The latler compounds reacted as 1.3-dipoles with a wide

variety  of substrates to form the corresponding five-membered ting

heterncyeles, which are often guite difficult to synthesize by other rontes.

In addition Lo the N-arylhydrazonoyl chiorides, numerous N-substituted
compounds, such as N-carthoxvlic acid derivatives, have been synthesized.
Since their discovery. hvdrazonoyl halides 1 have emerged as an importanl
class of intermediates. pariicularly for the synthesis of heterocyeiic
compounds. Although several summaries covering the reactions of I have

been published™”, the chemistry of hydrazonoy) halides characterized by the

3

structural formulas 2-4 has received little attention.

! 1

[ C
R NNER Het”  “SNNHR
| 2
x '
] 1
R SNNH Hef Het”  “NNH Hel’

3 4



I. SYNTHESIS OF HYDRAZONOYL HALIDES
I.1. From Carboxylic Acid Hydrazides.

The reaction of carboxylic acid hydrazides with phosphorus
pentachloride is the classical method for the synthesis of hydrazonoyl
chiorides".

Cl

|

RCONHNHR + PCl, — R = Nvim

g

This reaction can be conducted either without solvent or using mert
organic soclvents such as ether, chloroform, carben tetrachioride or methylene

chloride, and the yiclds are quite good.

Wolkofl'! also, symthesized the hydrazonoyl chlorides § from
carboxylic acid hydrazides by the reaction with iriphenylphosphine-carbon

tetrachlonde (Ph;P-CCly) in acetonitrile.

a
I
RCONHNHR + CCl, - (CH,),P CHLN_ p = ynar
5

L.2. From Dharonium Halides.

The coupling of diazonium halides with suitable halogenated activated

methylene groups is an excellent method [or the synthesis of a vanety of

| 12-14 13

hydrazonoyl halides. This method has been used by bavre , Dieckmann
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¢t al and other workers ™ to synthesize the acetyi, carboxyl and carboalkoxy

derivatives 7.

Cl (I:l

b + -
—_— =+ ————— -
CH;COCH—R ArN,C R"FCHNNHﬁr

& 7

The free carboxylic acid 9 is obtained from chloromalonic acid 8 and

] . . 4 7333
the corresponding diazonium chloride™™"

A]"ﬁzfj + C]CH(E{)GH]I _— A!‘HNN:(F—{:UUH o+ CGI + HCI
Cl
8 9

In a similar manner the aldehyde 10 1is obtamed from

chloromalonaldehvde and arenediazonium chloride'.

ARGl + CICH(CHO), —= ATINN=C—CHO + CO, + HO)
Cl
10

The reaction of d4-nitrebenzendiazonium chlorde with diazomethane

vields the formhydrazonoyl chloride 11 in 81% yield™.

+ = - -
4-0,NCHN,Cl + CH,N, 4-0,NC.B HNN=CH

11 Ch

Similarly, the reaction of ethyl diazoacetate with diazonium chlorides

vields carboxyalkyl hydrazonoyl chlorides 12%*

+ - o
RN,Cl + N,CHCOQEt — RHNN—{I.Z COOEt
C!

1%



L3: From Aldehyde Hydrazones.

Direct lhalogenation of arylnvdrazones of both aliphatic and aromatic
aldehvdes with the appropriate halogen in glacial acetic acid 1s an excellent
method for the synthesis of the corresponding hvdrazonoyl halides 1. This

method has also been used for the synthesis of hydrazonoy] halides of types

1—!’1212{‘.

Hydrazonoyt bromides 13 were also obtaimed by refluxing the

. I - - . T
hvdrazone 14 wiih N-bromesuccinimide in dry carban tetrachloride’’

ArCOCH=N- n\:)\ : : *’“CDC N- H”@

14 13

Recently, Patel® et al reported a new and convenient method for the
synthesis of hvdrazonoyl halides. Hydrazone 15 on treatment with N-chloro-
oI N-bromosuccinimide-dimethylsulfide complex resulted in the formation of

the corresponding hydrazoneyl halides in good yields.

B 0 H
+ - CRHC
SPAN - N—8(CH,),X 21
Rﬂ,‘\ Ar ( 3:'2 EEE—— R’k\hﬂf\‘nﬂl
0



