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1,3 Dissbstituted guanidincs have of laic beea idestified #0 display important agrochessical and
pharmacestical propextics. ! Cyanogea chioride and phosgene the hazandous reagests offer excelient rovtes
0 guanidines 2 nubmuwamm-»umm
imvolving the intcrmediacy of casbodiinsides 3

Inan aticmpt at the symthesis of 1,3-disubstiteted guanidimrs, we ssbjectod symmctrical
1,3-disubstiteted thiomeas 0 reaction with variouns amines in presence of a tertiary amine. This led
however, @0 the isolation of uasymmctrical thiomeas as exclesive products i lica of the expected
guanudines which would result from hydropes sulphide extrasion as depicied in the scheme 1.
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Scheme 1

Notwithstanding the formation of 1,3-disobstitnted thivurcas, this work however officrs an excellent
romie for the symthesis of a varicty of vasymmctrical thioweas which are otherwise obtained cnly on
reaction of amiscs with toxic isothiocyasates and which geacrally take longer periods 10 complete. *”
Incidentally, vasymmetrical thioweas arc also fosad %0 cxhibit agrochemical propesties® and are
commercially intcresting compomnds.?



The scope of this work (see table) was extended 0 cover gaseous amines available as aqueous
amines. The reactions proceed best in terms of overall yields and reduced reaction times in the presence
of a tertiary amine such as tricthylamine.

The mechanistic aspects as well as the applicability of this method 10 include various symmetrical

Thus to sum up this approach furnishes the best possible method $o synthesise mixed thioureas
exclusively in excellent yiclds and in shorter times. The choice of solvent is acetonitrile; however, other
solvents such as methanol, ethanol, THF or DMF may be used. Triethylamine was used as the tertiary
amine in all cases. The identity of each product synthesised was established by comparison with the
authentic sample.

EXPERIMENTAL SECTION

All reagents of laboratory grade were obtained and purified prior to use. Melting points are
uncorrected. IR Spectra were recorded on a BRUKER FTIR IFS-8S spectrometer. 'H NMR spectra
were obtained using GEOL GSX-400 NMR Spectrometer and HITACHI 60 Mz spectrometer. Mass
spectra were taken in a SHIMADZU GCMS-QP1000A (70ev) mass spectrometer.

2 Reaction of diphenyithioures with aliphatic and arematic amines :

A stirred reaction mixture coasisting of diphenylthioarea (0.01M, 2.28g) in acetonitrile (15ml),
the amine (0.015M) and tricthylamine (0.002M, 0.3mi) was heated under geatle reflux. The
progress of the reaction was monitored by tic. The time taken for completion of the reaction
varied with the amines used and the reactions were generally over within 3h. The reaction
mixture was concentrated in vacuo before dilution with cold water (200ml) containing 2N HCl
" (10ml) to neutralise free amine. present. Subsequent extraction (CHCl;, 4x30 mi), followed by
usual workup gave the desired mixed thiourcas which upon crystallisation (hexane-chloroform)
-afforded the pure product in excellent yicld (70-92%).



b) Reaction of diphenyithiourea with gascous amine available as aqueous solation wsing phase

tramafer catalyst

To a stirred solution of diphenyithiourea (0.01M, 2.28 g) in ethyl acetate (20 ml), the amine
(0.03M, 3-fold excess) and tricthylamine (0.002M, 0.3 ml) were added successively. A catalytic
amount of trimethylbeazylammonium bromide (10 mg) was added to the above reaction mixture
product as described above in good yields (70-80%).

TABLE : UNSYMMETRICAL THIOUREAS BY THE REACTION OF DIPHENYLTHIOUREA

WITH AMINES
N Ry
OrmgnO - wom izt Oyl
S
Ent. Products Reaction | Yield® Melting Points(°c)
No R, R, E',';; * Observed | Literature
1 H Cyclohexyl 1.5 90 150 150-15119
2 - Morpholiny! 15 7] 138-140 | 13200
3 H n-Butyl 2.0 0 | 99 | 903
4 H Hydroxyethyl 25 n 140-142 .| 1371380
st - Died.yl : 15 87 55-57 53-5709
6 H O-Tolyl 2.5 90 . 140-142 | 141-142¢19
7 H Benzyl 2.0 ” 162-164 | 167-168019
8 H Methyl 3.0 70 154-157 15407
9 - Dimethyl 30 ” 136138 | 134-13709
10 H H 2.5 80 154-155 154419
Yields of pure products

b. Purified by Silica gel column chromotography by eluting with hexane containing 1% ethyl acetate.




ACENOWLEDGEMENT : The suthors aak Profcssor T.R. Govisdechari, Discctor, SPIC Scieace
techuical staff CAR, SSF is gratefully ackeowledped. One of us (N.S) thasks the SSF for fisancial

10.
11.

13.
14.

16.
17.
18.
19.

REFERENCES
A a9

Bharpava, P.N.; and Shyam, R. Caremt Science, 1989, 527.

Maryanoff, C.A.; Stanzione, R.C.; Plampin, JN_; and Mills, J. E., J. Org. Chem., 1986, 51,
1882. and references cited therein.

Williams, A_; and Thrakim, LT.; Chem. Rev., 1981, 81, 589.

Bemnet, W.B.; Souders, 1.H.; and Hardy, EE. ; J. Am. Chem. Soc., 1953, 75, 2101.
Hodgkins, J.E.; and Recves, W.P.; J. Org. Chem., 1964, 29, 3098.

Sridevi, G.; Jayaprasad Rao, P.; aad kondal Reddy, K.; Symtk. Consmm., 1989, 19, 965.
L’abbe, G.; and Leurs, S.; Tetrahedron, 1992, 48, 7505.

Sarkis, G.Y.; and Faisal, ED.; J. Heterocycl. Chem., 198S, 22, 137.

Makhsumov, A.G.; Safacv, AS_; aad Abidova, S.V.; Chem. Absur. 196, 71, 101668v.
Alder, A_; ibid, 1989, 111, 173388b.

Skita, A.; and Rocfes. HL; Chem. Absir., 1920, 53B, 1242.

Fegley, MLF.; Borthick, NM.; Mckeever, CH.; aad Fahmm, F.B._; J. Am. Chem. Soc.,
1957, 79, 4734.

Hiland, D.C.; and Cassil, F.A_; J. Am. Chem. Soc., 1957, 74, G284.

Deutsch, A.S.; aad Fanta, P.E.; J. Org. Chem., 1956, 21, 992.

Alcaide, A.; Municio, AM_; Ribera, A.; and Samm, MLD., Chem. Abstr_, 1967, 67, 90419y.
Nauaton, W.I.S. J. Soc. Chem. Industry, 1926, 45, 376.

Sicfken, W.; Chem. Abstr., 1958, 44, 112f.

Polizu, A.; and Zahariadi, C.; Chem. Abnr., 1966, 64, 8061f.

Van Ecnam, D.N.; and Hasser, C.R_; J. Am. Chem. soc., 1957, 79, 5520.

Chatiezjee, A.; Das, B.; Chandbury, A_N.; and Kirtasiya, D.S. Indian J. Chem., 1980, 198, 163.

(Reccived in UK 16 Apxil 1993; accepted 5 Angnst 1993)



