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SYNTHESIS OF FUNCTIONALLY SUBSTITUTED 5-PHENYLTHIAZOLES

V. A. Mamedov, 1. A. Nuretdinov, UDC 542.91:547.789.5
and D. N. Sadkova

The reaction of esters and amides of 3-phenyl-3-chloro-2-oxopropionic acid with
thioamides and thiourea gave new 5-phenylthiazoles.

Since thiazoles are found in many biologically active preparations [1,2], we attempted
to obtain various functionally substituted derivatives of these compounds, which might be
useful in organic synthesis. In a continuation of previous work [3], we studied the
reactions of derivatives of 3-phenyl-3-chloro-2-oxopropionic acid [4) with thicamides and
thiourea. These reactions proceed with the formation of hydrochloride salts of functional-
ly-substituted 5-phenylthiazoles (III), which, after treatment with 5% aqueous sodium
bicarbonate, give free thiazole bases (IVa)-(IVZ) in good yields.
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The structures of these products were supported by elemental analysis (Table 1) and IR
and PMR spectroscopy (Table 2). The IR spectra of (IVd) and (IVi) have three amino group
bands at 3140-3410 cm™!. The spectra of (IVf), (IVh), and (IVj)-(IVZ) have only two bands in
this region. The -C(O)N< group probably more strongly binds the NH, protons in a hydrogen
bond than the -C(0)OEt group. The appearance of a free NH, group band in (IVi) is apparently
a consequence of the two bulky isobutyl groups which hinder hydrogen bonding between the
carbonyl oxygen and amino group.

EXPERIMENTAL

The IR spectra were taken on a UR-20 spectrometer in vaseline mull. The PMR spectra
were taken on a Varian T-60 spectrometer with TMS as the internal standard.
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TABLE 1.

tuted Thiazoles (IVa)-(IVZ)

Physicochemical Indices of 5-Phenyl-2,4-Substi-

Found o
Com- o, oc |Yield Recrystal- calculated- * Empirical
pound P> % lization formula
solvent c H l N I S
64,71 4,72 5,90 13,74 .
(ivia) | 80-815 | 82 | Hexane 5180 | 471 | 600 | 1374 | CoHuNO:S
69.49 4,44 4,83 10,74 .
(I\ b) 90‘91,5 81 » 67,17 4‘40 172 108/1 C”Hul\OzS
. _ 63,41 5,30 5,59 12.78 .
(rve) |56 8 » 6316 | 525 | 566 | 12,06 | CioflsNO:S
58,02 4,76 11,12 12,50
(Ivd) 177178 86 | Methanol 5807 | 483 | Ti28 | 1281 C12H12N20:8
. . 63,36 5,66 11,12 12,52 .
(IVe) 78,5 84 Hexane 63,41 5,68 11.37 13.02 Cy3HuN20S
y 58,41 5,41 16,65 12,81
{Ivi) 232 &6 ::i;:r(li(‘): ) 58.30 5.5 16,00 12.07 Cy2HsNs0S
(IV ) 143-144 84 Hexane 11’52 601 8'43 9‘47 ConzuNzOS
8 ‘ o1 143 | 594 8,32 9,53
. 61,14 6,19 15.23 11,44 _
IV h) 225-226 91 | Acetone 51,08 6.7 .26 11.64 Cy,H,7Ns05
- - 65,12 7,61 12,60 9,41 .
(IV i) 128-129 87 » 65.20 A 12.07 567 CisH2sN308
61.42 5.42 1532 | 11,27 .
i 32— . 2nas b S b 9we | e S
{1V j) 262-263 83 » B1.54 549 a7 1173 CioH45N30
62,70 5.87 14,59 10,93 -
- 42 'y 3 1 c H N O
{1v k) 243-244 81 {Chloroform 5252 | 501 Thoz | 1146 1sH17Ns05
57,91 5,85 14.27 9.87 .
- 5 2 i : w1 Cy;Hi5Ns0.8
(IVl) 292-293 85 |Acetone 58.13 515 1450 10.08 14H15N502

TABLE 2. Spectral Indices of 5-Phenyl-2,4-Substituted

Thiazoles (IVa)-(IVE)

Com-~
pound

IR spectrum
v, em=~(vaseline mull)

PMR spectrum, S, ppm
(solvent)

(1va)
(IV b)

(IVce)

(1va)
(1ve)

(IVE)

(1vg)

(1Vh)

(IV i)

(IV j)
(1V k)

(IVR)

All the new functionally substituted 5-phenylthiazoles were obtained according to

1715(C=0)
1720(C=0)

1715(C=0)

1700(C=0), 3140, 3240(NH.
3410(NH, free)

1650(C=0)

1620(C=0), 3120, 3290(NH,

1640(C=0)

1620(C=0). 3160. 3260(NH,

1625(C=0), 3140, 3280(NH.
3395(NH, free)

1615(C=0), 3140. 3290(NH,

1610(C=0), 3120, 3290(NH,

1620(C=0). 3230, 3300(NH,

bound),

bound )

bound)

bound)

bound )
bound )

bound)

2,635 (CHj), 3.66s (OCHs), 7,10—

7,3311\ (CsHs); CC]I.

3,83s (OCH,), 7,23-8.00 m (2CsH;)

CDCls

1,16 £ (CH,). 250 s (CH, ring),

3,93 q (CH,), 6.76—-7,03 m (CeHs);

CClL,

1.16 t (CH,). 4.16q (CHj). 4,83 br.s
(NH,). 7.40 s (CeH;): CD:OD

2.60 s (CH,). 2.80d (N(CHs)2),

6,96—7,40 m(CeHs)

2,73 and 2,90 twos(N(CHs).)

7,00-7.23 m(NH;). 7.23 s (CeHs);

(CD»).80

0,96 and 1.23 twot (CH;), 3,13 and 3,53

2 q (CHy), 7.10-8,03 m(2C.Hs);

CDClz

0.86 and 1.10 two £ (2CH,), 3,10 and 3,33,

two partially overlapping g

(2CH,), 7.10-7.20 m(NH,),

7,26 s (CgHs); (CD3),S0

0,70 and 0.90 two d(4CH.), 1.43-2,i6m

(2CH), 2,76 and 3,20 two d (2CH,),

7,335 (CeHs): (CD3)2S0

1,50-1,93 m(CH,CH,), 2.93-3.86 m

(N(CH,)2). 7,23 s(CeHs); (CDs)eS0

0,96—1,66 m (CH,CH,CH,), 2.85-3,80 m

(N(CHy).), 7.23s (CeHs); (CD1)250

3,10 br.s (N(CH.).), 3,66 br.s
(O(CHy)s, 7.33 s(CeHs);

(CD;) .80

general procedure described in our previous work [3].
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N,N-Diethylamide of 2-Amino-5-phenylthiazole-4-carboxylic acid (IVh). A solution of
equimolar amounts of N,N-diethylamide of 3-phenyl-3-chloro-2-oxopropionic acid and thiourea
in ethanol was heated at reflux with stirring for 1.5 h. After cooling the reaction mixture
to room temperature, the solvent was evaporated. The semicrystalline mass formed was treated
with 5% aqueous NaHCO,, washed with water, and (IVh) was recrystallized. The other thiazoles
were obtained by analogy. The physicochemical indices, yields, recrystallization solvents,
and elemental analysis data are given in Table 1, while the spectral indices are given in
Table 2.
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SYNTHESIS AND SOME TRANSFORMATIONS OF 0,0-DIETHYL
S-(0o-CARBORAN-9-YL) THIOPHOSPHITE

V. P. Balema, E. G. Rys, N. N. Godovikov, UDC 542.91:547.1'127'118
and M. I. Kabachnik

A synthesis is reported for 0,0-diethyl S-(o-carboran-9-yl) thiophosphite and its
transformations were studied. A series of new carboranyl esters of seleno- and
thioacids of pentavalent phosphorus acids were obtained.

B-Substituted carboranyl esters of phosphorus acids have not been studied extensively.
Only a few representatives of B-substituted carboranyl esters of pentavalent phosphorus acids
have been reported [1,2]. The analogous trivalent phosphorus compounds have not been
reported.

Hence, we undertook the synthesis of 0,0-diethyl S-(o-carboran-9-yl) thiophosphite and
studied several of its transformations, leading to the corresponding pentavalent phosphorus
derivatives.

0,0-Diethyl S-(o-carboran-9-yl) thiophosphite (I) was formed from diethyl chlorophos-
phite and o-carboran-9-ylthiol in ether in the presence of triethylamine at —-30°C in 96%
yield. The PMR spectrum of this compound has an ethyl group triplet and quartet (§ 1.23 and
3.81 ppm, Jgy = 5.2 Hz) and group of signals at § 1.9-3.53 ppm, corresponding to the car-
borane system protons. The 3P NMR spectrum has one signal at §3'P 188 ppm characteristic for
triesters of thiophosphorous acid [3]. The IR spectrum of thiophosphite (I) shows a signal
at 2620 cm’!, characteristic for the B-H vibrations of the carboranyl group.

HCG CH Et,N  HC CH
(ELO)PCl + N — N S
ByoH.SH 1B, HySP(OEL),

(M

Product (I) is a low-melting crystalline compound, which is stable in the air. Upon
passage through a silica gel column, (I) is oxidized to 0,0-diethyl S-(o-carboran-9-yl)
thiophosphate (II). Product (I) reacts with sulfur and selenium similarly to other known
thiophosphites [4] to give the corresponding dithiophosphate (III) in 82% yield and seleno-
thiophosphate (IV) in 70% yield. The addition of both sulfur and selenium does not require
heating and proceeds at about 20°C.
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