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Thiadiazolines and oxadiazolines are useful reagents for car-
bon-carbon bond formation'-* and for syntheses of the other
types of heterocycles™®’. In this communication, we report a
synthesis of 2-imino-2,5-dihydro-1,3 4-thiadiazoles and their
applications to the synthesis of 5-0x0-1-thia-4-azaspi-
ro[2,3]hexanes (spiro-f-lactams) and 4-alkylidene-p-lactams.

2-Phenylimino-2,5-dihydro-1,3,4-thiadiazoles 2a-¢ were pre-
pared in good yields by a modification of the procedure used
for a synthesis of thiadiazoles® by oxidation of the thiosemi-
carbazones la-c¢ with iron(IIT) chloride in benzene/water at
room temperature.
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The thiadiazoles 2a-c were characterized by spectral data and
microanalysis. Compounds 2a-c¢ reacted smoothly with di-
phenylketene (3a) in boiling benzene to give the 5-oxo-1-thia-
4-azaspiro[2,3]-hexanes 4a-¢ in excellent yields (Table 2). Us-
ing chloroketene (3b), generated in sifu from chloroacetyl
chloride and triethylamine at —70°C instead of 3a, the corre-
sponding spiro-f-lactam product 4d was obtained in 54%
yields. These products are assumed to be formed via
[27+ 27]cycloaddition followed by elimination of nitrogen
gas.
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The structural confirmations for 4a-d were based on satisfac-
tory microanalysis, L.R., '"H-N.M.R., BC-N.M.R., and mass
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spectra as well as chemical properties. The LR. spectrum of
4a, for example, showed a strong absorption at 1750 cm ™'
(C=0) and its "*C-N.M.R. spectrum contained four singlets
at6=168.8,72.3, 86.8, 46.8 ppm which are assigned to the car-
bonyl(C-5), C-6, and C-3(spiro), and C-2 carbon atoms, re-
spectively. The mass spectral fragmentation pattern of 4a
(m/e=3T71, 331, 252, 194, 177, 119, 74) is also in agreement
with the proposed structure.

Desulfurization of 4a-c by Raney-nickel W-2 in boiling etha-
nol afforded the 4-alkylidene-f-lactams 5a-c in excellent
yields. In the L.R. spectrum, Sa showed strong absorptions at
1780 (C==0) and 1695 (C==C) cm~' which are comparable to
those of 3-methylenecyclobutanone’ (1790 ¢cm~' for C=0
and 1675 cm ™' for C=C). Isopropylidene--lactam (5a) was
also obtained in 66% yield when 4a was refluxed in dimethyl-
formamide for 2.5 h.
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§,5-Dimethyl-2-phenylimino-2,5-dihydro-1,3,4-thiadiazole (2a); Typical
Procedure:

To an aqueous solution (100 ml) of iron(I1I) chloride hexahydrate
(28.8 g. 0.105 mol) is added a solution of acetone-4-phenyl-3-thiosemi-
carbazone (1a; 10.72 g, 0.052 mol) in benzene (400 ml) and the mix-
ture is stirred at room temperature for 24 h. Then the organic layer is
separaled and the aqueous layer is extracted with benzene (100
ml x 2). The combined organic layer is washed with water (100 mi x 2)
and dried with anhydrous sodium sulfate. The benzene is evaporated
in vacuo to give 2a; yield: 9.65 g (90%); m.p. 100-100.5°C.

CieHi NS calc. C5853 H540 N2048 S 1559
(205.3) found 58.45 5.38 20.40 15.50
M.S. (75 eV): m/e=177 (M® = N,); 74 [(H:C),CS].

LR. (Nujol): v=1640 (C=N); 1535 cm~' (N=N)).

'"H-NMR. (CDCL): =180 (s, 6H, CHy); 6.95-7.5 ppm (m,
5 Harum )‘

“C-N.M.R. (CDCL): §=28.2 (CH,); 1069 (ring sp* carbon); 121.0,
126.8, 129.3, 148.1 (aromatic carbons); 174.3 ppm (C=N).

2,2-Dimethyl-4,6,6—triphenyl-5-oxo-i-thia-4-azaspiro{2,3[hexane (4a);
Typical Procedure:

A mixture of thiadiazole 2a (2.5 g, 12 mmol) and diphenylketene (3a;
2.4 g, 12 mmol) in benzene (50 ml) is refluxed for 3 h and then the sol-
vent is evaporated in vacuo to give 4a; yield: 4.5 g (100%); m.p. 157-
158°C.

C,4H;NOS calc. C 77.59 H 5.70 N 3.77

(371.5) found 71.75 5.42 3.73

M.S. (75 eV): m/e=371 (M®); 252 (M® — C,H;NCO).

'H-N.M.R. (CDCLy): §=1.25 (s, 3 H, CH.); 1.50 (s, 3H, CH,); 7.5-7.9
ppm (m, 15 H,rom).

BC-N.M.R. (CDCLy): §=25.3 (q, CH;); 30.1 (g, CHa); 46.8 (s, C-2),
72.3 (C-6); 86.8 (C-3); 1253 (d), 127.3 (d), 1278 (d); 127.9 (d), 128.2

(d), 128.3 (d), 128.7 (d), 128.9 (d), 129.6 (d), (35.5 (s), 135.9 (s), 138.5 (s,
aromatic carbons); 168.8 ppm (C-5).
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Table 1. 2-Phenylimino-2,5-dihydro-1,3,4-thiadiazoles 2a~¢

SYNTHESIS

Prod- Reaction Yield m.p. Molecular formula® LR. (nujol) fcm ™)

uct time [h] [%] [°CP Ve=n Ve
2a 24 90 100-100.5° CioHiiNsS  (205.3) 1640 1535
2b 68 85 47.5-49° Ci H;3N;S  (219.3) 1620 1530
2¢c 24 88 76.5-78° CiaHisN;S  (245.4) 1630 1530
* Not corrected.

® Satisfactory microanalyses obtained: C £0.30, H £0.30, N £0.30.

Table 2. 4-Phenyl-5-0xo0-1-thia-4-azaspiro[2,3]hexanes 4a-d

Product Yield m.p. Molecular 1.R. (nujol) M.S.

No. R! R? R3? R* (%] [°C* formula® Voo [em™'] m/e (M)
4a CH, CH, CeHs CoH; 100 157-158° Cy,H, NOS (371.5) 1750 37

4b CH, C,H; CeHs CeHs 71 184-187° CasH;3NOS (385.5) 1760 385

4c —(CH,)s— CeHs CeH; 100 197.5-199.5° C,,C,sNOS (411.6) 1755 411

4 CH, CH, H Cl 54 114.5-115.5° C,,H,CINOS (253.8) 1770 253

* Not corrected.
" Satisfactory microanalyses obtained: C £0.30, H £0.30, N +0.30.

Table 3. 4-Alkylidene-fi-lactams Sa-¢

Product Yield m.p. Molecular formula LR. (nujol) [cm "] M.S. m/e (M®)
No. R’ R’ [%] [°Ccr Veeo Ve found (calc.)

Sa CH, CH, 97 105-106° C.4H,NO (339.4) 1780 1695 339.1644 (339.1627)
5b CH; C,H; 90 107-109° C,sHy;NO (353.5) 1780 1690 353.1759 (353.1783)
5¢ —(CHy)s— 89 15321550 Ca>HysNO (379.5) 1775 1685 379.1937 (379.1940)

4 Not corrected.

4-Isopropylidene-2-oxo- 1,3,3-triphenylazetidine (5a):

Spiro-azetidinone 4a (1.3 g, 3.5 mmol) and Raney-nickel W-2 (3.4 ml)
in ethanol (50 ml) are refluxed for 1 h. After cooling, insoluble mate-
rial is removed by filtration and the filtrate is concentrated in vacuo to
give 5a; yield: 1.15 g (97%); m.p. 105-106°C.

C,.H,NO: calc. for M, 339.1627 (found for M?, m/e=339.1644).
'H-N.M.R. (CDClL): §=1.55 (s, 6H, CH;); 7.1-7.6 ppm (m,
15 Hoperm)-

We wish to thank Mr. T. Hinomoto, JEOL Co., for the "C-N.M.R.
measurements.
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