73 Letters to the Editor Curren,
SCfﬁ?HLE
Divcisson Departiment of Pharmaceutical 8, G, Kasaenikar. ¥

Thofevciction of SU and SO in carbon (¢ctrachlotde
freated rats scems to have been reduced presumably
due to mmhibuion of their biosynthesis, by carbon
tetrachloride induced 1nhibition of hepatic microsomal
cystem which is responsibie for conjugation of drugs
with glycine and;or glucuronic acid. Phenobarbiione
is known to enhance metabolism of salicylamide in
human by hepatic microsomal enzyme inductionls.
It however failed to alter in any way the metabolc
rate of sodium salicylate in normal rats. Yaffe et alt?
have also reported similar oObservation. The difference
in the effect of phenobarbital on the glueuronide conju-
gation of salicylamide and salicylate is of considerable
interest. There have been other reports of similar
differences. Remmer!* found that phenobarbital
increased the rate of glucuronide conjugation of sulfa-
dimethoxine in rats but he did not obtain a similar
barhiturate effect with salicylate and salicylamidels,
Catz and Yafle!® found that sodium barbital enhanced
the glucuronide conjugation of bilirubin Iin mice
but had no effect on the conjugation of phenolphthalein
and ortho-aminophenol. The reason for these selec-
tive effects 1s not known at present. They may be due
to the existence of more than one glucuronide-forming
enzyme systeml? each with its own substrate speci-
ficity and diuffering in their response to barbiturates,

Phenobarbitone, when given with carbon tetra-
chloride, failed to antagonise the inhibitory effect of
cacbon tetrachloride on salicylate metabolism. Con-
versely there was further decrease in urinary excre-
tion -of salicylate conjugates. Such potentiation of
carbon tetrachloride effect is difficult to explain. Tt
is however possible that this effect has relation with
the depressant effect of phenobarbitone or its actions

on tnetabolism,

Phenobarbitone i1s known to inhibit autonpgmous gan-
glion and also the cholinergic impulses. The studies
on the effect of barbiturates on sympathetic neuro-
transmission are scant but are indicative of catechol-
amine release from synapses after barbiturate adminis-
tration®. Such processes will have additive effect to
carbon tetrachloride’s hepatotoxic action which is
believed to0 be predommantly due to catecholamine
release. Miler?® has also reported that barbiturates
enormously sensitize to the toxicity of carbon tetra-

chloride.

Thus, the potentiation of carbon tetrachloride-
hepatotoxicity by phenobarbitone resulting in reduced
rates of salicvlate meiabolism and elimination would
elevate salicylate blood levels and consequently lead
to salicylate toxicity,
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF
AMIDINE SULPHIDES

Introduction

HrcH local anacsthetic activity and low toxicity have
been claimed! for a group of pseudothiouronium salts.
Sulphur substituents in these salts included 2-amino
ethyl, 2-(l-piperidyl) and 2-{4-morpholinyl). Numfz-
rous 2-alkyl pseudothiourea hydrochliorides showed
marked activity? against Staphylococens wweus and
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Eberthella typhi. Some of the 1, 3-di(sushstituied
phieny!) thioureas had significant activity against
several species of actinomyces and fungid., Certain
N-acetylthioureas are useful as sprays in protecting
vegetable crops against many plant diseases caused by
fungi and bacteria4. A number of aryl amidines have
been found to be valuable for the treatment of proto-
zoan diseases™ %, So it was guite significant to synthe-
size certam amidine sulfides with acetyl moiety attached
10 the mtrogen of the thoiurea grouping and study
their biological properties.

The aryl ¢cyanamides were prepared by the method
of Sahasrabudhey” by desulfurisation of aryl thio-
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reported 1n literature®, Table I, The Aryl cyanamides
were converted into respective amidine suiphides by
passing dry hydrogen chloride into their chloroform
solution. Acclylated aryl thioureas were dissolved
in acetone and added gradually to the cold aryl ami-
dine chiorides giving aryl amidine sulphide dihydro-
chlorides.

The aqueous solution of the hydrochlorides on addi-
tion of picric acid gave picrates. The physical poper-
ties and analytical data are reported in Table 11.

These compounds were formed by the nucleophilic
displacement of the halogen of amidine by the sulphur
nucleophile of the thiourea moiety (Scheme-1).

Scheme-1

P (CH,CO0),
() Ar—N-—C—NH, —— > ATNHCN
P NaOH
H S
HC]
ArSNHCN -» ArNH—-C=NH
£a3 !
Cl
Ar — NH, —-.ArNH ArNH NHAr
(ii) NC=S8+ —s NCCl ——er NC—5—C
CH,COHN" ! u !
.. NH H,CCON NH. 2HCl

)

where Ar-phenyl, p-tolyi, p-Cl-phenyl, elc.

o-toiyi,

ureas with alkaline lead pluli'lbite solution. Acely-
lation of ary! thiocarbamides was done with acetic
anhydride® and their m.pt. was confirmed with that

The structure of the compounds was assinged on
the basis of the elemental analysis, spectral data
abd an analogous reactiont®,

TARLE 1

Melting points of some acetylated and

ron-acetylated aryl thiocarbamides

Ar—N—C

||

H 8§

N H,

.

ey

Non acetylated aryl thioureas

— Tl

]

|

N’-Acetyl aryl thioureas

m.p. {(° C) m.p. (" C)

St At R . - - - S -
No. Obs Reported Obs, Reported
1. C,H, 154 154 176 176
2. 4CH5C My 181 181 142 142
3. 3CHC Has 112 112 180 ‘e
4. 2 CH,C,Hy 160 58 186 ..

5. 4CICH, 169 139 172 186
6. 4 OCHLC Iy i3 i8S 150 ..
7. 40CH,C M, 163 §65 195 144

— I oy p— T — e ——p— A a gy _— —

- - - —_ - = g - e — - — -
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vl formamidine N-Aryl-N’-ucery! amidine silphide d:hydrochlor fdes
R o« O \\f NH—-C—--S—HC—-NH"—/ Of—f>--’* R’
N/ i ) N__ /S
NH NCQCH,
L 2HC]
M.P. Yield Picrates Maolecularformul e Analysis Equivalent weights
Si. R R’ ( C) (%) MP.CCQ) — -
N, Cal. Qbs, QObs, Cal.
1. H H 149 51 138 Cy,H,N,08Cl, C: 4999 49-78 183-65 192-5
H: 454 4-24
N: 1454 1147]
1. H ICH, 129 58 127 C,;H,,N,0SCl, C: 51-13 51-96 1§7-43 199-5
H: 500 4-74
N: 1400 14-24
3. H 4CH, 135 62 87 C”HMNJOSCIE S: 826 £§-09 1%89-10 ]99-5
4, H 2CH, 134 50 02 Cy . H. N, 08Cl, C: St-13 51-54 185-23 199-5
H: 50 4: 67
5. H 4C1] 133 635 131 G, H,,N,0O8(1, C: 45-80 45-58 201-58 2(9-75
H: 405 4-80
N: 13-40 13-66
6. H 40C,H., 137 66 132 €, H,N,0.8Cl, N: 13-04 13-42 2038% 214-50
7. H 40(CH, 145 68 137 C,H,,N,O.SCI, S 7-94 7-71 20076 267-50
Ci*:17-10 17-68
8. 4CH,;  4C] 132 67 130 G,H,; \N,0S8Cl; N: 1365 1331
S: 742 7-23
Ci*: 16-40 17-02
9. 4CH, 4ACH; 144 69 115 €, H.N,08C], S: 775 7-53
10. 4C1 2CH, 155 58 125 C,H,,N,0S8CI, S:  7-42 7-46
11, 40C.H; 40C,H;, 132 64 139 Gy Hy(N,0,58C], S; 674 658

(S —— —

Ci* = lonjsable.

The infra-red of the compounds show a characteristic
absorption for carbonyl group (> C=0) at 1680 cm™1,
Broad NH absorption falls in the region of 3400 cm™1 —
3100 cm 3. Primary amide (—NH-—-C -+ CH;) near

|

O
1620 e, The weak hydrogen bonding of —NtH
canses the frequency 1o drop only slightly. The
typical aromatic frequency vibration with their respec-
tive substituents patterns are evident in the region of
900 cm1-800 cm1. A weak frequency is noticed
in the region of 680 cm™! which may be possibly due to
(> C-S-C<) (Table IIl).

The compounds have been screened for their local
anaesthetic activity on frogs at Q-1), concentration
in water and compared with lidocaine hydrochloride
of equal concentration. The amidine sulphide? formed
by the condensation of phenyl amidine chlornde and N-

{
1
]
|
[ |

—

acetyl-N'-m’-tolyl thiourea was found to be most active
The antifungal testing was carried on Alrernaria alter-
nata employing Czapek-Dox technique,  All the com-
pounds exhibited significant activity and inhibited
the growth by 80-90%. These compounds were also
tested for their antibacterial activity on E.coli, Proteus
vulgaris,  Stapliylococcus aureus and  Strepincocus
faecalis and were found inactive (Table D),

Experimental

All melting points were taken by capillary method
and are uncorrected. The infra-red spectra weie
recorded on Perkin-Elmer 720 model by preparing KBt
or Nujol mull,  All aryl thioureas were prepared by
mixing aromatic amine, conc. hydrochloric acid and
ammontum thioCyanate isomerisation method!!, and
m.pt. agreed with that reported in literatyre,
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TasLE 111
Biological properties and [.R, frequencies of Aryl formumidine-N-Aryl-N’-qceryl amidine sulphide dihydrochiorides

Compd, Local anaesthetic Antifungsa] Antibac-

No, activity with 2ctivity terizl I.R.freq encies
(2sin - e cCLivity
Table 0-05 NHC! 0-1 NHCI

ITY  (in minutes) (in Minutes)

w — e s

1, 9-0 9-0 L — 1665 (>C=0), 1620 (> C=N- and amide II), 690 (>C-—S—
C<) 2300-3400 (—N+H), 1520, 1580 (Aromatic rings),
740 (Mmonosubstituted)
4-0 5-0 - _— 1620 (>C=0), 1620 (> C=N— and amide II}), 690 (> C—S—
C<) 2200-36C0 (~ NH*), 15C0, 1590 (Aijcmztic 1imgs),
740 ‘momnosubstituted), 840 (metedisubstituted),
3, 18:0 19-0 - — 16L0 (>C=0), 1620 (> C=N— and awvide II), 685 (> C—S§
C<), 1470, 1300 (Ajometic rings), 740 (monostcstituted),
. 850 (prradisubstituted), 2300-34C0 (N1H),
4, 7-50 7-50 + — 1678 (>C=0), 1620 (>>C=N— and zmide) 650 (>C—8S—
C<) 1500, 1500, 1600 (Aromgtic rings), 740 {(Mmoncsu bsti-
tted) 850 (paradisubstituted), 2300.-35C0 (N1 H).
>, 60 - 90 - — 1670 (>C=0), 1580 (>C=N— and amjde II), 680 (>C—
S—C<), 15001380 (aromatic rings), 740 (monosi bstituted),
, 340 {(p-redisbustituted), 2300-34CO (—NIH).
6. 12-0 12-0 -+ — 1679 (=C=0), 1620 (>C=N— and amide 1I), 680 (>C—S
—C<), 1500, 1580 (aromatic rings), 740 (moncsubstituted),
840 (paredisubstituted), 2300-34C0 (—N+H).

S— C<}, 1520, 1560 (aromatic tings), 745 (monosubsti-
tuated), 840 (paradisubstituted), 31C0-3400 (._N1H),

8, g0 §-0 +- — 1720 (>C=0), 1620 (>>C=N— and amide II), 740 (>C—S
—C <), 1480, 1500 aromatic rings), 840 (paradisubstitt.ted),
2300-3500 (—N+H),

9 3«50 R+50 - — 1685 (>C=0), 1620 (> C=N— and amide II), 710 (»>C—
S—C<C}, 81Q (paradisubstituted), 1520, 1560, 16C0 (a1omntic
rings), 2300-3300 {_N+H),

10, 9-0 13-0 + — 1680  >C=0), 1625 (> C=N- and amide II), 730 (>C-§—
C<2), 1500, 1580 (aromatic 1ings), 735 (oythodisubstin ted),
840 (paradisubstituted), 2300-CSCO (—N+H),

1, 100 10-0 -+ — 1690 (>C=0), 1630 (>C=N— and amide 11), 730 {(>(C~
S~ C-z), 1500, 1580 (aromatic rings), 835, 880 (p-disudstj-
tirted) 2300-3500 (—N1H),

hJ

- JE— - e - sl i L — il —ealn el yra e B -

Chemical Avyl amidine chloride—TPhenyl thiourea (5:0 g) was

N-Aryl-N-acetyl thiowrea (Tuble I)—Phenyl thiourca  dissolved it hot  water and @ mivtuee of NaQlI
(5-0 g) was dissolved in minimum quantity of glacial (5-0g) and lead acetate (5:0 g) was added to 1he
acetic acid and acetic anhydride (5:0 ml) was added.  hot solution of phenyl thiourea.  The whole content
The resufting mixture was refluxced for half an hour, was beated on g water bath for one hour. The lead
cooled and poured over crushed dce-water. The  sulfide was filtered and the filtrate was acidified with
wolid filtered, crystaflized from ethanol, m.pt. 176 C.  cold acetic acid,  The phenyi ¢yanamide was extracted
Similarly other aryl (hiourcas were prepared (Table 1), with ¢hlorotorm and dried  over anhydrous sodgm
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wiphawe, Dy yvdregen chlonde was passed mnto the
YhRlorefeom solution giving the phemyl amiding
Jhlorde, Simalarly  other anudine (hlotdes ware
prepared.

Aniidine sulphides—-To a solution of this amidine
chloride in  chloroformy  was added a  selution of
N-agety N -phemyt  thiourea (20 g} in acctone,
For completion of the reaction further hydrogen
c¢hlonide was passed in the reaction mixture. After
some  time  a chysialline product seperated, m.pt.
149 C. The product could not be recrystaihzed
without decomposition and  desulphurised alkaline
lead acetate solution. The aqueots solutton of the
compound gave a picrate with picric acid, m.pl.
128 C. Other amtdine sulphides were also prepared
similarly and their physical properties are given in
Table 1.

Bivlogical

(1) Local anaesthetic activity—Frogs were used for
local anaesthetic actnity by nerve block method. A
transyverse incision is made on the abdominal wall
and Viscera (throush this opening) is removed care-
fully to expose the lumber plexus. Frog is hanged
by its lower jaw, The solution of the compound
(G-1 g/100 ml) is poured into this pocket and the foot
withdrawal response with 01 NHC|I and 0-05
NHOL s tested.  The time vequired, when the foot with-
drawal is completely stopped, is noted (Table III).

(1) Avtfungal testing—The fungal lesting was
done on Alterraria alternata employing Czapek-Dox
liguid growth medium mixed with the amidine sul-
phides (0-1%9; solution). The growth was noticed
after twelye hours by hanging drop method for spore
germination. The percent inhibition of germinating
fungi was determined (Table III).

(1) Antibacterial tesiing. —Different bacterial cultures
were taken and sub-cultured on nutrient agar plates.
Filter paper discs (3-4 mm diameter) soaked in the
amidine sulphiade solution (200 wg) were fixed at
different places. Next day after 24 hrs of incubation
sensitivity was observed. All the compounds were
found 10 be inactive.

The authors sincerely appreciate the screening of
antifungal and antibacterjal testing by Dr. R. S.
Dwiveds, Mycology Lab., Botany Department and
Prof. P. C, Sen, Head, Department of Microbiology,
Institute of Medical Sciences, respectively. They
alsa thank Microanalytical Section, Chemistry Depart-
ment for analytical data, for facilities to the authorities
of Institute of Technology and 10 C.S.I.R. for a Junior
Research Fellowship to P. Ram.
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EXTRACTIVE SPECIROPHOTOMETRIC
DETERMINATION OF ATROPINE SULFATE
BY SOLOCHROME GREEN V 150

THE analysis of atropine is of particular interest to
pharmaceutical and forensic chemists and toxico-
logists. Many of the commonly employed methods
are indirect and time-consuming!~4; the precipitation
methods are only applicable with large amounts of
atropine. The raange of absorbance by the picrate
method i1s small, The iodine method gives a very
stable colour but does not permit the use of standard
curves. A few direct spectrophotometric methods
are available that make use of acidic dyes which form
extractable 1on pair complexes with the basic alkaloids,
Generally, triphenvlmethane dyes are used {or the
determination of atropines=7; very few azo dyes® have
been employed for its determination. The author, in his
investigations on the use of diazo dyes for the determia
nation of alkaloids, found that these dyes are more
sensitive than the commonly employed triphenylmethane
dves and proposed methods for strychnine® and
brucine’?. The present communication describes the
microdetermination of atropine sulfate by a diazo dye,
Solochrome Green V 150 (1) supplied by ICI,
Calcutta, The method is rapid, sensitive and appli-
cable to 2 ug/ml of the solution,



