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ABSTRACT

Plparidine - catalysed addition of the thiosemicarba-
2ide (D to I-aryl-3-phenyiprop-2-yn-1-ones (lla-c) and
methyl J-erylprop-2-ynoates (lid & e) in ethanol gave
@ mixture of the monoadducts (fla-d) and their
eyclised 1,3,4-thindiazole derivatives (IVa & b). The
structwal assignments of the products were based
on, spectroscopic and analytical data.

INTRODUCTION

Several studies!™ have been reported for the reaction of
nucleophilic  sulphur compounds with acetylenic ketones and esters.
Although the reaction of thiosenucarbazide with acetylenic esters
has been describede, the reaction with acetylenic ketones is still
vague. The present Investigation describes the nucleophilic addition
of thiosemicarbazide (1) 10 l-a;ryl-J-phenylprop-Z-yh-l-onés (Ila-c) and

methy] 3-arylprop-2-ynoates (Ild & e).

1-(p-Methoxyiphenyl)-3-phenylprop-2-yn-1-one  (Ilb) reacted with
thiosemicarbazide (1) using catalytic amount of piperidine in ethanol
to give a mixture of 3-{(S-thiocarbamoylhydrazone)-1-{p-methoxylphenyl)-3-
phenylprop-2-en-1-one (Ilib) and 2-aminc-5-(p-methoxybenzoy!)methyl-3-
phenyl=4, 5-dihydro-1,3,4-thtadiazole (IVa).
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The teactuion seems to proceed through attack of sulphur
atom to the triple bond leading ultimately to the products {llI) and
(v, In a previous repcrts, thiosemicarbazide derivative reacted
with dimethy] acetylenedicarboxylate to give thiazinone derivative

via sulphur attack.

The structure of (I} was established by spectroscopic
evidence (cf. Experimental). Thus, the infrared spectra showed
absorption bands corresponding to Vc=0 and YNH. The mass spec-
trum of (Ilib) supported the molecular formula as it showed the
respective mojecular jon beside some of the abundant pealks. A
further support was gained from lHNMR spectra which showed
signals attributable to OMe, MNH, vinyl proton and aromatic protons.
An alternative structure (V) rises from the attack by nitrogen
atom was excluded on the basis of the absence of any absorption
correspond to methylene protons in 1l-H\'MR spectra of (1 ). How-
ever, (llI} in the absence of conclusive evidence may tentatively
be assigned the Z-configuration on the basis of the rule of trans

nucleophlific addition’ .

. Spectroscc;pic evidence supported the structure of the [,3,4-
thiadiazole derivative (Iva). Thus, its infrared spectrum revealed
the presence of bands coressponding te YC=O and VNH. The low
absorption frequency of the carbonyl group may be attributed to
the chelation with NH in the ring through hydrogen bonding.
The ‘HNMR spectrum (cf. Experimental) showed a two douplets
(2H) representing an AB system (JAB = IS3Hz2) due 1o CH,Co
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protons. The fact that the methylene group behaves as an AB ‘
system can be attributed to its existence adjacent to an asym-

metric  centreS, The mass spectrum of (IVa) was particularly

veluable in assigning its structure as it showed a molecular ion !
peak at mfe 327 corresponding 1o C4H N 3055,  Conventional
sunple fragmentation such as lass of -COC H OMep and
-CHZCO-CGH“OMe-g confirm  the gross structural feature and signi- i

ficant peaks occured at m/e 192 and 173, respectively (cf. Scheme 1),

]
I -
{CH,COC H,R-p) - {H,N-C-NH)
> mje 178 —~—=————3 m/e 103
CH,COC H Rp i
Ph NH {cocH,Rp) '
SYN > m/e 192
NH2 {CHy) -
‘"——=—3 mfe 251, R = OMe

(!V)a, R = OMe, mfe 327 +H m/e 255, R = Cl

b, R =CI , m/e 331
Scheme 1

However, the treatment Bi l.B-diphenyIprop—Z—yn—l-;ne (Ifa) with
thiosemicarbazide (I} gave only the open chain adduct (Ifla). The !
structure- of {(Ilfa) was establised from analytical and spectral data
{cf. Experimental). -

On the dther hand, similar treatment of I<(p-chloro-phenyl)-3-

phenylprop-2-yn-l-one (Il with (I} under the same conditions gave
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the 1,3,4- thiadiazole derivative (IVb) as the only product. Adequate
evidence for its structure was forthcoming from analytical and

spectral data (cf. Experimental).

The reaction of methyl 3-arylprop-2-ynoates (Ild&e) with thio-
semicarbazide (I} using catalytic amount of piperidine in ethanol
alforded only the open chain adducts methy} 3-(S-thiocarbamoylhydra-

zone)-3-arylacrylates (lllc&d) as the sole products.

The structure cf (lllckd) was substantiated from analytical
and spectral data (cf. Experimental). Thus, the Iinirared spectra
showed absorption bands characteristic of Y C=0 (ester) and V NH.
The HNMR spectrum of {Illc} and the assignment of signals, are

reported in the experimental.

EXPERIMEN TAL

All  mefting points were uncorrected. Infrared spectra were
tecorded on a Unicam SP 1200 spectrophotometer (KBr discs).
Iy NMR spectra were measured on a Bruker, 230 MHz instrument
using DMSO - d6 as a solvent and TMS as an interpal reference.
The mass spectra were determined on NERMAG R 10.10¢ mass
spectrometer using direct introduction chemical ion technique in

(NH3). .
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General Procedure for the Addition of Thiosemicarbazide (I) to l-Aryl-

3-phenylprop-2-yn-1-ones (Ka—c) and methyl 3-aryl-prop-2-ynoates (Ild&e).

To a solution of (Hla-e) 0.005 mole) in ethanol (20 ml) was
added thiosemicarbazide (I) (0.005 mole} followed by & drops of
piperidine. The mixture was left at room temperature for 72 hrs.
The precipitated solid was then filtered off and recrystallised from
a proper solvent 1o give the title compounds {Ill}. Concentration

of the mother liquor gave the title compaunds {IV).

3-{S- Thiocarbamoythydrazone)-1,3-diphenylprop-2-en-i-one (1ila), (53% yield),
buff crystals, m.p. 145 - 146°C (ethanol).
LR : 1630 (JC=0), 3150, 3240, 3350, and 3420 cm™® (UNH).
C16H15N305 requires: C, &4.6%; H, 5.05; N, l&.1&

Found : C, 63.92; H, 5.00; N, 112.88%

3-(S~thiocarbamoy!hydrazone}-1-{p-methoxylphenyl)-3-phenylprop-2-en-I-one
(Ib), {(20% yield), buff crystals, m.p. 163 = 165°C (ethanol).

LR: 1630 (UC=0), 3150, 3240 and 3340 cm™! ) NH).

'HNMR (DMSO - dJ: & 337 (s, 3, OCHp, 375 (o, 2, C-NH,,
exchangeable with D,0), 4.50 (br., 2, =N.NH,, exchangeable with D,0)
and 6.3 - 8.6 {(m, 10, ArH & =CH).

MS:mfe 327 (MY, 17%), 251 (M-76, 12), 192 {M"-COCH,OMe, 2), 135
(COCGHQCMe—p, 84}, 131 (36), 116 (48), 107 (CH, OMe-p, 3).

C”H N,0,5 requiress C, 62.38; H, 5.19; N, 1z.84

17°°3%2
Found : C, 61.77; H, 4.97; N, 12.53%

-
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Methyl 3<S-thiocarbamoylhydrazone)-3-phenylacrylate (Illc), (58% yield),
pale yellow crystals, m.p. 158 - 160°C ‘(ethanol).

LRs 1725 (VC=0 ester), 3240, 3380 and 3460 cm ' (VNH).

'MNMR (DMSO - d: & 372 (5, 3, OCHj, 380 (b 2, <C-NH,
exchangeable with DZO), .55 {br., 2, =N.NH,, exchangeable with DZO)’
6.4 - 8.7 {m, 6, ArH & =CH).

C“H N,O.5 requires: C, 52.58 H, 5.175 N, 16.73

1377372
Eound : C, 51.89; H, 5.1l5 N, 16.05%

Methyl 34{S-thiocarbamoylhydrazone)-3{p—chiorophenyllacrylate (llid), (60%
yield), colourless crystals, m.p. 133 - 155°C (ethanol).
LR: 1725 (UC=0 ester], 3140, 3230 snd 3380 cm’' (VNH),
CyH|,CIN;O,5  requires C, 4623 H, 4.205 N, 1471

Faund = C, 5.77; H, 4.13; N, 14.20%

2-Amino—5—(p-methoxybm2qyl‘lmethyl-s—pheny;-h,j—cﬁhydro-l,3,‘:-thiadiazole
(1va), (40% yield), pale yellow crystals, m.p. 147-148°C {benzene).

LR: 1640 (VC=0), 3150, 3230 and 3330 cm’ (UNH).

'H NMR (DMSO - d)i 8 3.40 (s, 3, OCHy), 2.5 and 3.82 (dd, 2,

-CH,-J =18 Hz), 6.8-8.5 (m, 13, ArH, NH&NHZ). -

2

MS: mfe 327 (M*, 21%), 251 {(M-76, 14), (M+-C0C6H00Me-p, 13,
+

178 (M —CHZCOCGHQOMe-p, 100),

C”H17N3025 requires: C, 62.38; H, 5.19; N, 12.84

Found : €, 62.11; H, 5.03; N, 12.71%
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2-Amino-5-{p-chlorobenzoyl) methy!-5-phenyl-8,5-dihydro-1,3,3-thiadiazole
{(1Vb), (50% yield), pale yellow crystals, m.p. 155-157°C (benzene}.

LR: 1640 (JC=0), 3260, 3340 and 3460 cm™ (UNH)

M NMR (DMSO - dg: 8 3.57 and 379 (dd, 2, -CHjymy ) = 18 H2),
69 - 8.7 (m, 12, ArH, NH&NHZ).

MS: mfe 333/331 (MY, 6/19%), 257/255 (M'-76, 4/13), 192 (M-
COCH Cl-p, 3, 141/139  (COC.H,Cl-p, 8/28), 113/111 (CH Cl-p,
2/6), 103 (5.

c,H l“CIN}OS requires: C, 57.91y H, k.22; N, 12.66

1671
Found : C, 57.20; H, &.17; N, 12.52%
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lllIIu.Ar = R =Ph .

b.Ar = Pn, R = CgH, OMe p_
C.Ar=Ph, R = OMe
dAr = CgH,Clp_, R = OMe

t

Scheme 2

Q
Ar-C 5C-C-R

[IT}a.Ar=R = Ph
b,Ar =Ph, R = CSHL OMe -p
. c,Ar =P|'L, R =C6H" Cl-p
d.Ar =Ph. R= OMe
e Ar :CGHLCl-p. R = OMe

1V} a, Ar 3CgH; OMe p_
b,Ar =C6HL Ct p.
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