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Abstract—Auvailable ylide reagent Pf=C(CN)C(S)NH readily enters cyclocondensation witd-(chloro-
phenacyl)benzamide and its analogs. By this route were prepared new stabilized phosphonium ylides con-
taining cyano group and the corresponding 5-acylamino-4-phenyl-2-thiazolyl fragment. All these compounds
even under standard conditions are dephosphorylated under the action of hydrogen chloride in acetic acid to

form 5-acylamino-4-phenyl-2-cyanomethylthiazoles in high yields. Their structure was proved by spectro-
scopic studies and independent synthesis.

Recently we have developed a convenient procewhich readily reacts with methyl chloroacetate and
dure for preparing a series @-thiocarbamoyl-sub- chloroacetonitrile [1]. In this work we found that re-
stituted phosphonium ylides of the general formulaagentl under mild conditions enters cyclmaudensation
Ph,P=C(X)C(S)NH [1]. The most important of them with available polyfunctional electrophilic substrates
is triphenylphosphoranylidenecyanothioacetamitde 1l containing the characteristic COCHCINHCO group.
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R = CgHs (a), 4-CHyCgH, (b), 4-CICgH, (c); R = CH;CO (VI), CHy (VII).

As the chlorine in this group is very labile [2], it cyclization to form previously unknown stable phos-
can be suggested that initially intermediate acycligghonium ylides of the thiazole seri®g, stabilized by
productslll are formed, which under the action of tri- the nitrile group and the corresponding 5-acylamino-
ethylamine and insignificant heating undergo HanscH-phenyl-2-thiazolyl residue. The presence of the cy-
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ano group and amide bond in compounds was dephosphorylation occurs in a mixture of acetic acid
proved by IR spectroscopy (see Experimental). Furand acetic anhydride in the absence of hydrogen chlo-
thermore, their structure was finally confirmed in ex-ride.

periments on their dephosphorylation, which occurs Finally, it cannot be ruled out that intermediates
under mild conditions when treating solutions of com ;| i ’undergo dephosphorylation, which is fol-
poundslV in acetic acid or methanol with hydrogen ,veq by conversion of the cyano group to the meth-
chlorlde. Most probably, the mmal protonation of the oxycarbonyl group. Thus, the stages of transforma-
ylide center of compoundsV gives tertiary phos- ong of yiides IV presented in the scheme cannot
phonium saltsv/, which, in turn, are evidently related e yegarded as the only possible, but the structure of
to _phosphorane structuredl —V!|| - Fyrther S.tablh- dephosphorylation products and X is doubtless,
zation of such structures by elimination of triphenyl-pecause the presence of the methylene group in them
phosphine oxide has some analogs [3] and seems quiigys proved by théH NMR spectra (see Experimen-
possible. In particular, phosphoranes must exhibit  ta)) and one ‘of these substituted thiazoles was pre-

strong acylating power, and their reaction with acetigared by an independent procedure.
acid can proceed through the cyclic transition state

of type A. NH, o PhO EN N Ph o
Ph;P-Q { \< ’ \1/ A 3 () N)J\
3= CI” "N >CgH S CgH
NCY . — Ne— NC S g oo NE H 6
ue H-0 3 XI Xa
COCH; Ht
A The possible applications of this convenient meth-

_ od for dephosphorylation of ylides stabilized with het-
* PhgP=0 + (CH;C0)0 erocyclic fragments will be considered in subsequent
Ht = 5-acylamino-4-phenylthiazol-2-yl. papers.

It is not appropriate to discuss in detail the alter-
native mechanisms of transformations — IX and EXPERIMENTAL
VII - VIII — X without additional experimental
data. Note only that in formation of substituted phos- The IR spectrum ofva was recorded on a UR-20

. spectrometer in KBr pellets, and that of, on a
phoranes/l andVIl an important role may be played N :
not only by tertiary phosphonium salté, but also Specord IR-71 spectrometer (0.1 M G, solution).

1 -
by the related phosphoranes of the general formulghe H NMR spectra ofiXa—IXc andX were meas

Ph,P(CI)CH(CN)Ht, which under the action of acetic ured on a Varian VXR-300 spectrometer relative to
: . ; MS. The constants, yields, and elemental analyses

acid or methanol must be converted to intermediate f IV IX. and X are given in the table

VI and VIl . It is interesting that the FC bond is T 9 '

cleaved not only in anhydrous acetic acid when pass- 5-Acylamino-4-phenylthiazol-2-yl(cyano)methy-

ing thoroughly dried hydrogen chloride, but also onlenetriphenylphosphoranes 1ValVc. Compoundl
addition of phosphorus trichloride, phosphorus oxy{1], 0.01 mol, and 0.01 mol of triethylamine were
chloride, or acetyl chloride. At the same time, noadded to a suspension of 0.01 mollia-llc in 30 ml

Constants, yields, and elemental analyses of new thiazole derivatives

0, 0,
Comp.| Yield, mp, °C (solvent for Found, % Formula Calculated, %
0 L

no. % recrystallization) H(S)|c @) N H(S)|c @) N
IVa 71 178-180 dec. (acetonitrile] (5.59)| (5.61)| 7.34 | CzgH,6N3OPS (5.34)| (6.53)| 7.25
Vb 69 190-192 dec. (ethanol) (5.01)f (5.32)| 7.25| Cz7H,gN3OPS (5.22)| (5.40)| 7.08
Ve 76 210-211 dec. (acetonitrile) (5.25)| (5.41)| 7.02 | C34H,5CINSOPS| (5.04)| (5.22)| 6.84
IXa 822 196-197 (ethanol) 67.67 | 3.94 | 13.10| C;gH.3N30S 67.69 | 4.10 | 13.16
IXb 86% 193-194 (acetonitrile) 68.58 | 4.70 | 12.81| C;gH;5N30S 68.45 | 4.53 | 12.60
IXc 852 192-193 (acetonitrile) 61.18 | 3.56 | 11.71| C;gH;,CIN;OS | 61.10 | 3.42 | 11.88
X 72 126-127 (ethanol) 65.59 | 5.03 7.81 | C,yoH1gN,03S 65.56 | 4.95 7.64

2 Yields of IVa-IVc in procedureb.
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of anhydrous acetonitrile. The mixture was heated t@added, and the mixture was refluxed for 15 min and
40°C until a clear solution formed, and then it wasleft for 2 h at 20-25°C. The resulting precipitate was

left for 24 h at 20C. The resulting precipitate was filtered off and recrystallized from ethanol; yield 79%.

filtered off, washed with acetonitrile (5 ml) and water A mixed sample of 5-benzoylamino-4-phenyl-2-cyano-
(2 20 mI) and recrystallized. IR spectrum bBfa, methylthiazolelXa obtained by procedures and b

v, cnm: 1670 (C=0), 2150 (EN), 3390 (NHgs00- gave no depression of the melting point.

5-Acylamino-4-phenyl-2-cyanomethylthiazoles 2-Methoxycarbonylmethyl-5p-toluylamino-4-
IXa-IXb. a. A suspension of 0.001 mol d¥Va-IVc  phenylthiazole X. A suspension of 0.002 mol d¥b
in 10 ml of anhydrous acet@cid (dbuble-distilledfrom  in 10 ml of absolute methanol was saturated with an-
P,Og5) was saturated with dry hydrogen chloride forhydrous hydrogen chloride for 20 min. The resulting
20 min. The resulting precipitate was filtered off, precipitate was quickly filtered off and kept in a
washed with 1 ml of anhydrous acetic acid, and rewater-jet-pump vacuum for 30 min. Then it was sus-
crystallized. Ylelds ofXa-IXc 80-85%. IR spectrum pended in 5 ml of methanol, 5 ml of water was added,
of IXa, v, cntl 1670 (C=0), 2270 (@N) 3350 and the mixture was kept for 1 h atZD. The result-
(NH,e0)- *H NMR spectrum (DMSQdg), 6, ppm: ing precipitate was filtered off, washed with water,
IXa: 4.55 s (2H, CH), 7.37%7.98 m (10H, 2(§I—|5), and recrystallized. IR spectrum cntt: 1675 (C=0),
10.96 s (1H, NH)iXb: 2.39 s (3H, CH), 4.55 s (2H, 1750 (C=0), 3420 (NH)'H NMR spectrum (CDQ),
CH,), 7.37%7.87 m (9H, GHs, C¢H,), 10.88 s (1H, &, ppm: 2.43 s (3H, Ck), 3.78 s (3H, OCH), 4.07 s
NH); IXc: 4.56 s (2H, CH), 7.39-7.97 m (9H, GHs, (2H, CH,), 7.28-7.70 m (9H, GHs, CgH,), 8.67 s
CeH,), 11.07 (1H, NH). (1H, NH).

b. To a solution of 0.001 mol ofVa-IVc in 10 ml
of glacial acetic acid was added 0.002 mol of acetyl

chloride. The resulting mixture was left for 20 min at The study was carried out in the framework of

20-25°C, and'the resulting precipitate was fllj[ered .OffINTAS grant no. 96-1115 under the guidance of Prof.
and recrystallized. Phosphorus trichloride, tnbromldeG Reiners (Louvain-la-Nueve Catholic Universit
or oxychloride can be used instead of acetyl chloride Y,

Yields of IXa_IXc are approximately the same as InBelglum) to whom the authors express their gratitude.
the case of acetyl chloride. Mixed samples of com-
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