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chilorde ttself bas been found to be more effective
than the rest of the compounds. The nuxed higand
complexes are found to be less clective than the base
monohvdrochlonde and its binary complex,  All the
compounds are found to be potent to kill the protozoa
upte 0-001 M concentration within 24 Frs and higher
concentration ras proved to be more eftective in

storter period,
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF aq, ¢ -THIOBISFORMAMIDINE DERIVATIVES: PART 11
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Applied Chemistry Section, Institute of Technology, Banaras Hindu University, Varanasi 221 005, India

ABSTRACT

A series of NLN?* diaryl/aryl alkyl-N* N3 dialkyl/N® alkyl-a,a” thiobisformamidine salts
bave been prepared by the condensation of a-ctloroarylformamidines with 1-aryl-3 alkyl/3,3 dialkyl

thioureas in ether-acetone medjum at 0-5°C,

Tteir lccal anaestletic, antifungal, larvicical

activities and ckemical behaviour Fave been studied,

INTRODUCTION

NTERACTION of a-chloroarylformamidine hydro-

chlorides’s* with monosubstituted aryl®, alkyl* or
acylthioureas® has been investigated. The present
study of the reaction with 1, 3 arylalkyl or 1, 3, 3-
aryldialkylthioureas was undertaken to see the effect
of substitution on the course of reaction and also to
evaluate the biological potency of newly formed
compounds.

At fower temperatures (0-5") a-chloroarylformamidine
hydrochlorides reacted with 1-aryl-3, 3-dialkyl/3-alkyl-
thioureas In ether-acetone medium to afford corres-
ponding a, a’-thiobisformamidine salts (I), as shown in
scheme 1.

The structure of I was confirmed on the basis of

decomposition products and analysis of their picrates.
On boiling with water compound (I) decomposed
into mono-substituted arylthiourea corresponding to
the a-chloroarylformamidine hydrochioride used and
di- or tri-substituted arylalkyl urea corresponding to the
thiourea used, Reduction of 1 with hydrogen sulphide

’
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SCHEME 1

in alcoholic ammonia gave arylthiourea and di- or tri-
substituted arylalkylthioureas,



Vel 49, No. 8 Synthesis of a, a'~-Thiobisformamidine Derivatives—f} 303

April 28, 1980

On raising the temperature of the reaction medium
I could not be isolated, instead 11 and Il[ were sepa-
rated. The structures of 1I and III were confirmed
by their elemental analysis, decomposition products
and their synthesis by another method as described
in the literature®% The sequence of formation of
these products has been outlined under Scheme 2.

Ly
- 60 R
asb 22°°0C  MNC=CHH AP NHCSNH 5 + K
R H o,
NAr
c d
;slm
N -C —t=C=NH, -H )
D*d__,________,nrmraﬁm“ i
HN S
I
. AT R
D +C ~wmmm—————  N-C~N-C-N .HCI
g7 0
ArN S R
i
SCHEME 2

where R = CH;, C,H;, R" =H, CH,, C,H,, Ar and
Ar’ are aryl and benzyl groups.

ExXPERIMENTAL

All melting points were taken by capillary method
and are uncorrected. Biological activity was done
according to the method as described earlier®.

Interaction of a-chlorophenylformumidine hydrochioride
with \-phenyl-3-methylihiourea

(1) A7 0-5° C : An acetone solution of 1-phenyl-
3-methylthiourea (2-5 g, 0-02 mole) was added
to an ethereal suspension of ea-chlorophenyl-
formamidine hydrochloride (2:Sg, 0-03 mole)
under ice cold condition. Within fow minutes
a semisolid product was obtained which was
solidified by washing several times with acetone.
The compound was found to be highly hyzro-
scopic and therefore not suitable for analysis.
lts aqueous solution, on addition of picric acid,
afforded a picrate, recrystallised from aqueous
ethanol, m.p. 85°. Analysis : found C, 43-79;
H, 2-61; N, 18-69%; C ;H,;,N,S.2C,H,N,0,
requires C, 43-06; H, 2-36, N, 18-86%]. Simj-
larly picrates of other derivatives were prepared
(Table I).

(i1) A¢ 50-60°C : When above reaction was
carried out at 30-60°, a micro crystalline solid
was obtained, m.p. 158, pictate 142 which
was dentified  as fephenylanudino-1-pheayl-
thiowea hydrochloride (1,  Ar -« Ph).  The
sulvent was evaporated out and a sticky sohd

Curr, Sci~—4

was oblained. The aqueous solution on treat.
ment with ethanol-acetone gave 3 crystalling
solid m.p. 162°, gave picrate (mp. 155 ) with
picric acid which was found in al respects
dentical with 1-{N-phenyl-N" methy amiding)-
I-phenyl-3-methylthiourea  hydrochloride.

llla: A"=Ph, R=sH R - CH;; mop.
1627, base, m.p. 83"; picrate m.p. 155>

The same reaction sequence was found
in other cases.

HI6: Ar = p-tolyl, R = Me, R"= H, m.p.
113°, base m.p, 120, picrate m.p. 140°,

Me: Ar=Ph, R=R = Me, m.p. 105°,
base m.p. 118", picrate m.p. 139°,

Decomposition Stydies

() Effect of water: NI N Diphenyl-N3 methy]

a, o'-thiobisformamidine dihydrochloride was
boiled with water for half an hour and then
rooled, crystals of phenylthiourea were sepa-
sated out (m.p. 153°). The fltrate on basi-
fication yielded a solid, recrystallised from
not water m.p. 147°, identified as 1-phenyl-3-
methylurea by mixed m.p. method.  Simi.
larly NY, N* diphenyl-N3, N? dimethvl a. g’-
thiobisformamidine hydrochloride decompaosed

into phenylthiourea and I-pheayl-3, 3 dimethyl.
urea {m.p. 131°),

(1) Effect of hydrogen sulphide . Hydrogen sulphide

wa3 bubbled through the solution of NI N¢
diphenyl-N®  methyl g, a’-thiobisformamidine
dihydrochloride (2g) in  strong  alcoholic
ammonia (200 m!) for about one hour. The
resulting solution was filtered and excess of
hydrogen sulphide was boiled off. A crude
material was obtained. By {ractional crystal-
sation method two compounds were identi-
ficd as phenylthiourea (m p. 153 ) and 1-phenyl-3
methylthioures (mp. 1147, Similaly NNt
diphenyl NJ, N¥ dimethy! o, ¢ -thiobisformamidine
hydrochlonde afforded  phemyithiourea and  1-
phicnyl 3, 3 dimethyithiourea (m.p. 134 ).

RrsULTS AND DIsCUSSION

The course of reaction seennis to be avconding to

earlier observation. In  the local  anaesthetc

testing they are not very promising das compared with
the standard drug and also less active than previously
synthesized drugs, while with respect their ant:-
fungal and larvicidal activity they are potent.  They
inhibit the growth of test fungi Curvularia tunaty and
Alterngria alternata i the MIC range of {53128 wy/ml
and kill the H1 and 1V pstar ol larvae at 200 ppm
of the test drug. The most etfectne  substitueal in
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Phvsical and Biological data of NY, N diarvharylalhyl-N3N3 dialhy I N3 alkyl a, o -thiobosfor manmidine
picratesfhyvdr ochlorides

R’ X = CgH;N, 0,
Ar—NH—C—s—c—-NZ n=1,2
i
u R
NH NAr’
‘nX
A Local A Anti- A Larvi-
anaestretic fungal cidal
SI. Ar Ar’ R’'=H Picrate® Molecular activity activity  activity with
No. m.p. formala (in mun.) MIC (pg/ml) (*Z mortality)
R({C) with CL., AA 200 100
0-1 NHCI ppm ppm
1. CiH, C.H; CH, 85 Ci;H sNaS.2X 24-0 125 €0 45 35
2. 3CH,C.H; C.H; CH, 79 C,H,N4S.2X 21:0 125 60 50 35
3. 4CH.C H. C.H; CH, 102 C oH sNgS . 2X 23-0 125 €0 45 30
4, 4C.H,OC H, C.H,; CH, 76 C,-H,N4S0.2X 25-0 G0 15 45 40
5. 4CIC,H, C.H, CH, 107 CsH s N4SC1.2X 240 60 15 65 55
6. CH; 4CH,C,H, CH, 105 CieH sN3S.2X 26-0 125 60 40 30
7. 4CH ,C;H; 4CH,C . H,; CH, 1I5 C,aHooN4S . 2X 250 125 c0 50 40
8. 4C.H OCH ACH,C H, CH, 118 CysHooN4S0.2X 29-0 60 15 50 45
9. 3CH.CH, 4CH,CHy CH, 10i Ci-HpoN4S.2X 220 125 60 40 35
10. 3CIC H, ACH,C;Hy CH,; 118 C,H;:N4SC1.2X 22:0 60 15 60 55
it. C.H,; 3CIC.H, CH, 125 Ci:H, N,SCl1.2X 240 125 60 60 50
12. 4CIC H, 3CIC H, CH, 130 CysH;:N4SCl,.2X 25-0 60 15 65 50
13. 4CH,CsHs 3CIC:H,4 CH, 135 C;H; - NL4SC).2X 23-0 60 I5 65 50
14, 4C,H.OC,H; ICICHy CH; 106 Cy-H, (NSOC).2X 28-0 60 15 65 65
15. CH; C.H.,CH, CH,; 89 CyeH sNgS . 2X 20-0 60 15 50 40
16. 4CH,C.,H, C¢H;CH. CH; 95  C;:H;NsS.2X 220 125 60 45 35
17. 4CICH, C:H-CH, CH, 139 C,sH - NGSCL.2X 21-0 125 60 55 50
18, 3ICH,CqH, C.H;CH, CH, 129 CriHoNGS .2X 26-0 G0 15 45 35
19. 4C.H.OCHy CH.CH, CH, 131 CisHaaNGSO 2K 26-0 60 15 45 35
20. 4CH,;OCH, CsHsCH; CH, 136 CyH NSO .2X 270 125 60 40 30
2t. CH,; CH, R=R" CH; 128 CeH- NS . X 24-0 125 125 50 40
22. CH; 4CH,CsH; CH; 110 GCy:HyN4S. X 300 125 125 50 35
23. 4C.H.,OC,H; 4CH,CcH; CH, 103 C1gH. 3 N4SO .. X 32-0 60 15 45 40
24, ACIC.Hu CH; C.,H, 78 CysHa NG SCLL X 24-0 60 15 55 50
25. C.H; 4CH,CsHy CHs; 79 CioHpsNgS. X 25-0 125 125 40 30
26. C,H; CeH; C.H; 101 CrsHaNgS . X 24-0 125 125 45 40
* The comaounds gave satisfactory elemental analysis and were within the range ¢f - 04%
A for the respective bydroc] Jorides, C.L. = Cuarvularia lunaia. A A, = Alternaria alternaia,

fungicidal activity was found to be p-ethoxy and paraf
meta chloro. These substituents In the phenyl ring
greatly enhance the activity in the present series.
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