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Abstract - Reaction of 3-phenylpropynamides with heterocumulenss in
the prasence of a bese yialds S-arylidenethiazolidin-4-ones by intra-

molescular nucleophilic addition to the iA-carbon of the CSC triple bond.

Since the reaction of methyl phanylpropynoate with N-substituted or N,N'-disub-
stituted thioursas leads to 2,3-dihydro-2-alkyl(aryl)imino-6-phenyl-1,3-thia-
zin-4-ones (5)1. 3-phenylpropynamides (1) should slso be appropriate building
blocks for the synthasis of this class of substasnces. Contrary to expectations
bassd on the preparation of 2-thioxoperhydre-1,3-thiazin-4-ones by dithiocarb-
oxylation of cinnemamides 2 and on studies of the raeaction of heterocumulenas

with 2-arylacetylane-l-sulfonamides 3

tha reaction of 1 with isothiocyanates in
the prasance of & base (NaH or KOH)} does not give the desirad 2,3-dihydro-1,3-
thigzin-4-onee {4). The alternativae formation of ths acyl thiourees 5 cen also
be sxcluded (Scheme 1). Surprisingly, it appeared that intramolecular nucleo-
philic¢ addition of the sulfur atom in 2 had actually occurred to the ci-carbon
of the CSC triple bond to provide 2-glkyl(aryl)imino-5-arylidenethiazolidin-
4-ones (3). They were isolated as tha only reaction products. The formation of
five-memberaed ring products was confirmed by comparison with thiazolidin-4-
onas prepared via indapendant mathods from haloacatic acid or thair derivativas

4,5

and thioureas followsd by condensation with aromatic aldehydes . The struc-

tures of 3 are alsoc consistant with the ir, H nmr and mass spactroscopic data.

Comparing these deta of tha compounds 3 and 4 1 shows significant differences.
Thare is s downfiald shift of the olafinic proton in 3 ( d 7.70-7.85 ppm})

whareas the Hco-signal of the 1,3-thiazin-4-onss 4 appears at d 6.80-6.95 ppm.

*
1c.H -CSW'. typical for 4, is missing.

In the mass spectra of 3 the fragmant R sHa
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Tha existenca of the tautomeric amine form 3° (RZ: H) depends on thse substi-
tuant RS and the solvant used 6‘7.

The compounds 3i~-k are also available from tha unsubstituted 3-phanylpropyn-
amide (1; rR1ar?; H), an isothiocyanata in ths basic system sodium hydride/di-
methylformamide and methylation.

Replacing isothiocyanatae by carbon disulfide or carbon oxide sulfide yields
2-thioxothiazolidin-4-one 6a and thiazolidine-2,4-dione 6b, respectively

(Schame 2). These compounds are identical with those prepared after well-known

procedures 8-10,
0
NH
1 + CSX + NaH — @-CH J=x
S
6a (Xt 8}
(R1aR?: H) &b (X: 0)
Schamae 2
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The fact that all reactions took a course to five-membared rings is 1in accor-
dance with tha recently dascribed firat exempls of an intremolecular anti-
Michaal eddition of a carbanion to an acetylenic amida to produce pyrrolidin-

onas 11 .

EXPERIMENTAL

2-Alkyl(aryl)imino-5-arylidenethiazolidin-4-ones {3a-h}; General Procedure.

Sodium hydride (0.24 g, 10 mmol) is added portionwise to a stirred solution

of 3-phanylpropynamida (1; 10 mmol) and of the isothiocyanate (10 mmol) in dry
dimathylformamide (40 ml). Stirring is continued at room temperatura for 3 h.

The mixture is pourad into ice-water (400 ml) and carefully acidified to pH 5

with 10% aqueous hydrochloric acid precipitating the products 3a-h. They are

filtered, driad, and recryatallized from an appropriate solvent.

2-Alkyl(aryl)imino-5-banzylidene-3-mathylthiazolidin-4-ones (3i-k).

Method A: 3-Phsnylpropynamide (1; 2.9 g. 20 mmol) end isothiocyanats (20 mmol)
are dissolved in dry dimethylformamide (80 ml) adding sodium hydride (0.48 g,
20 amol), and stirring is continued for 30 min. After having added soms more
sodium hydride (G.48 g, 20 mmol) mathyl iodide (2.9 g, 20 mmol) is added drop-
wise to the reaction mixture that should be stirred at room temperature for 1 h
and worked up as mentioned abova.

Mathod B: A solution of N-mathyl-3-phenylpropynamide (1; 3.2 g, 20 mmol} in dry
dimethylformamide (80 ml) is stirrad and the appropriate isothiocyanate

{20 mmol} is sdded. Sodium hydride (0.48 g, 20 mmol} is added in portions and
stirring is continued at room temperature for 3 h. Working up as described for

3a-h.

5-Benzylidens-2-thioxothiazolidin-4-ona (6a). According to the preparation of

3, a solution of 3-phenylpropynamide (1: 2.2 g, 15 mmol)} in dry dimethylform-
amide (45 nl) reacts with carbon disulfide (1.14 g, 15 mmol) and sodium hydride

(0.36 g, 15 mmol); yield: 1.85 g (57%); mp 204-206°C (water or carbon tatrachlo-

B

ride): 1lit. mp 200°C; me: m/z 221 (M*y; H nmr (acatone-ds/Hmnsint') d 7.40-

3¢ nar (acetone-dg) d 126.8, 130.2, 131.3,

7.60 ppm (m, 6H, arom, =-CH=); 1
131.5, 132.6, 134.3, 169,.6, 196.0 ppm; Anal. Calcd. for 010H7N052: C, 54.24;

H, 5.19: N, 6,33. Found: C, 54,02; H, 3.,19; N, 6.21,
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Table 1. 5-Arylidena-thiazolidin-4-ones 3a-k
3 Rl R? R Yiald mp °c Molecular Microanelyses
% {(solvant)} Formula Calecd. (Found)
[ H N

a H H CH3 59 231-233 C11H10N205 60,53 4,62 12.84
(methanol) (218.3) (60.57) (4.62) (12.75)

b H H n-C3H7 65 183185 613H14N205 63.39 5.73 11.37
{banzena) (246.3) (63.57) (5.90) (11.01)

c M H <::>" 68 259«261 015H13N203 67.10 6,34 9.78
{ethanol) (286.4) {(67.15) (6.49) (9.56)

d H H CH2=CH-CH2 58 168-170 013H12N205 63.91 4,95 11 .47
{banzens/ (244.2) (63.66) (5.07) (11.46)
ether}
11t.> 165

8 H H CGHS 74 261-263 c16H12NZDS 68 .55 4.31 9.99
(methanol) (280,3) (68.56) {4.34) (9.83)
111.5 261

f H H 3-CH3-06H4 60 201-203 C17H14N205 69.36 4,79 9,52
{banzane/ (294.4) (69.59) (4.77) (9.25)
hexana }

g CH H CGHS 57 256-258 C17H14N2023 65.79 4,55 9.02
(ethanol) {310.3) (65.65) (4.52) (8.68)

h CH H CH2=CH-CH2 65 185=-186 Cl4H14N2028 61.29 5.14 10.21
{benzene) (274.3) (61.03) (5.16} (9.98)

iH CH n-03H7 76(A) 85-87 C14H16N2°S 64 .58 6.19 10.76

61(B) (ethanol/ ({260.3) (64.48) (6.45) (10.64)

watar)

j H CH3 CEHS 68(A) 132-134 Cl7H14N203 69.335 4,79 9,52

56(B) (ethanol} (294.4) (69.62) (4.84) {9.43)}

11t.% 130

k H CH3 CH3 50(B) 111-112 C12H12N205 62.04 5.21 12 .06
(ethanol/ (232.3) (61.86) (5.10) (12.00)
water)
1it.12 113
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Table 2. Spectroscopic data for compounds listed in table 1

3 ir {(Nujol)® Y nmr (DMSO-dB/HMDS int.)b me ©
0[cm'?] J[ppm] mn/z kral. intensity, %)
a 1600, 1635, 3.31 (e,3H,CH;); 7.60-7.85 218 (M*,75);: 162 (11):
1690 (m,6H,arom,-CHza} 134 (100}
bd'° 1605, 1640, 0,95 (t,3H.CH3): 1.66 (m,2H, 246 (MY,72); 231 (6):
1695 CHy)s 3.55 (t,2H,NCH,); 217 (76); 204 (54);: 162 (40
7.20-7.50 {m,5H ,arom); 134 (100}

7.62 {s,1H,-Ch=}; 9,30

(br,s ,NH)}
-] 1580, 1630, 1.35-2.24 (m,iiH.CaHli): 286 (M+-17): 204 (17):
1680 7.81-7.80 (m,6H,arom,-CH=) 162 {(5}; 134 (100)
d 1605, 1625, 4.35 (m,ZH,CHz): 5.25-5.565 244 (M+,63); 217 (27}
1655 (m,2H,CH2=); 6,00-6,31 162 (29): 134 (100)

(m,1H,-CH=CH,}; 7.50-7.81

{m,5H,arom}; 7.84 (a,1H,-CH=)

a 1645, 1680  7.10-7.80 (m,11H,arom,CH=) 280 (M*,73); 163 (51);
134 (100)

f 1600, 1650, 2.50 (s,3H,CH3): 6.95-7,90 294{M* ,83); 163 (33); 135
1700, (m,10H ,arom,-CHa) {38); 134 {100}
3100-3180

g 1640, 1675 3.98 (s,3H,CH;); 7.10-7.80 310 (M*,35); 193 (18); 164

{m,10H ,arom,~CH=) {(100}; 149 (31)

h 1600, 1630, 4.00 (s,3H,CHy}; 4.37 (m, 274 (M*,41); 192 (58);

1690 2H,CH,)}: 5.30-5.58 (m,2H, 164 (100)

CH2=); 5.94-6.28 (m,1H,
-CHa}; 7.19-7.31 {m,2H,
arom}; 7.61-7.80 (m,3H,
arom,-CHa}

1605, 1650, 0,95 (t,3H,CH 1.68 (m,2H, 260 (M*,21); 231 (55); 134

3)?
1705 CHa); 3.20 (s,3H,NCH3); (100}
3.28 {t,ZH,NCHa)g 7 .20-7 .45

(m,5H,arom); 7.61 (8,1H,-CHa}
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39 1605, 1645, 3.34 (s,3H,NCH;): 6.75-7.40 294 (M*,84); 134 (100);

1710 (m,10H ,arem); 7.52 {s,1H, 132 (86)
=CH=)
k 1610, 1655, 3.18 (s,3H,CH;); 3.23 (s, 232 (M*,95); 182 (3):
1705 3H,CH3): 7.20-7,50 (m,5H,arom} 134 (100)

7.61 (s,1H,-CHa)

Raecorded on a C. Zelss Spacord ir spactrometer.
Measured at 100 MHz using a Varian HA-100 spectrometer.
Recorded on a EA-spectromatsr (v. Ardennes, Dresdsn).

"M nmr in cDCL,.

® 13 omr (CDCl,, 50.327 MHz, Bruker WP-200): d  11.3; 22.6; 47.3; 126.7;

3.
12%,0; 129.5; 129.8; 131.5; 134.1; 177.1; 179.3 ppm.

f 13

C nmr (CDCL 50.327 MHz, Bruker WP-200): J- 11.7; 23.9; 29.3; 54.7;

3!
121.8; 128.8; 129,3; 129.7; 134.0; 148.1; 166.6 ppm.

9 1y har in cel,.

S5-Banzylidenethiazolidine-2,4-dione (6b). Sodium hydride (0.36 g, 15 mmol) is

edded in portions to a cooled solution of 3-phenylpropynamide (1; 2.2 g,

15 mmol) in dry dimethylformamide (45 ml). After 0.5 h a modarately strong
stream of carbon oxide sulfide (2.4 g, 40 mmol) is bubblad threugh the rsaction
mixture at 0°C, Stirring is continuad at room temparature for 3 h and the mix-
ture is worked up as dascribed above; yield: 1.5 g (47%); mp 244-246°C

10

(sthanol): Itt. mp 242°C; ms: m/z 205 (M*); 4 amr (DMSO—dG/HMDS int.)

d 7.40-7.65 (m,S5H,arom}; 7.83 ppm (s,iH,-CH=)}; Anal. Calecd. for 010H7N028:

C, 58,53; H, 3,44;: N, 6.83, Found: C, 58.65; H, 3,41; N, 6.71.
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