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Summary : 1,4.3-oxathiaxin-I-oxides 3 and 6. formed by (4+21 cycloaddition 

of ynamines la-d or phenylacetylene 7 with N-sulfinyl-p-toluamide 2, furnish 

p-tolunitrile 5 and the acyl-sulfines 4 and 0 by a retro-Die/s-Alder reaction. 

Ynamines react with N-sulfinyl-tosvlamide by (2+2) cycloaddition to give 

1,2-thiazetin derivatives, which spontaneously isomerize to P-sulflnyl-alkane- 

amidines. ‘-’ Now, we became interested in the reaction of ynamines with 

N-sulfinyl-s; thus, ynamines la-d. bearing hydrogen atoms or 

phony1 groups in their g-position (Scheme 1) react with N-sulfinyl-p-toluamide 

2 to furnish crystalline 1:l adducts to which the structure of the 1,4.3-oxa- 

thiazin-4-oxides 38-d is assigned.’ These heterocycles S exhibit an unexpect- 

edly low stability: the crystalline products deliquesce within some hours at 

room temperature; also in solution, a change can be monitored by spectroscopy. 

By proving that p-tolunitrile 5 is formed to a high extent, the obvious supposi- 

tion is that the heterocycles 3 furnish 6 and the a-sulfinyl-alkaneamldes 4 by 

the retro-Diels-Alder reaction indicated by the dotted arrows (Scheme 1). 

And indeed, after separation of 6 by column chromatography, both the 

phenylated sulfinylacetamides 4c and 4d can be isolated.’ Their structure is 

confirmed by analytical and spectroscopic means. ’ Under analogous reaction 

conditions, the thioaldehyde-S-oxides 48 and 4b tR’=H) cannot be isolated; In 

the absence of suitable reaction partners they decompose to furnish butene- 

1.4-dicmides. In the presence of 2,3-dlmethyl-1,3-butcdiene, however, the 

sulfinyl-acetamides 4a and b can be trapped as the Dlels-Alder adducts (La and 

b.’ The constitution of these adducts 6 is confirmed by their spectroscopic 

data7 and by the comparison with those of published derlvatives.2” Assuming 

that this trapping reaction is very fast and that no subsequent isomerizctlon 

occurs, we assign the E-configuratlon to the isolated compounds 6a and b. 
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In the light of these observations the question came up whether the 

adducts of 2 with simple acetylenes would display an analogous reactivity. The 

Italian authors* report on the appearance of p-tolunitrile 5 as a thormal de- 

composition of N-rulfinyl-p-toluamide 2 formed by the “leading-back” retro- 

Otels-Alder reaction (Scheme 2). However, by heating up the cycloadduct* 6 

from 2 and 7 in the presence of 2.3-dimethylbutadiene, the adduct’ 10 has 

been isolated in 96% yield. 

c 

d I C”3 c6”s Cd, 
(C”,1,0(C”,), C,“, 
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Th8t me8ns th8t S. l von though it is thorm8lly more st8blr th8n the yn8mino 

8dducts 3. 8lso undorgoos the rotro-Dials-Aldor ro8ction to give S 8nd th8 

sulfinyl-8cotophonono 8, 8nd not the one lo8ding b8ck to the st8rting m8torl8ls. 
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Thus, the sequences of the reactions 1 + 4 + S + 4 + S 8s well 

as y + 0 + 8 4 9 l 5 represent 8 new synthesis of 8cyl-sulflnes. whereby 

the N-sulfinyl-p-tolu8mlde 2 tr8nsfers its components (SO 8nd 0) to the 

8cetylene deriv8tives 1 8nd 7. 
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C33 H. Gottherdt. 1. Llihr. Liebigr Ann. Chem. 1987, 169. 

t4l A solution of 2 (5 mmol) in 10 ml diothyl ether is added dropwiee to a 

solution of ynemine 1 (5 mmol) in 10 ml diethyl ether within 5 min et -10 ‘C 

to 0 ‘C. Thereby yellow crystalline edducts (60-94X) era formed: 3e: ir 

(KBr): 5 Ccm-‘1 = 1637, 1065. 1053 (C=N. S=O); “C nmr (CDeCIe, -50 ‘Cl: 

I = 78.05 (d. J = 178.2 Hz. C-5). 152.63, 155.50 (2s. C-6, C-2); 3b: ir 

(KBr): g Ccm-‘1 = 1624, 1115. 1064 (C=N. S=O); ‘H nmr (CDeCle. -50 ‘Cl: 

I = 5.17 (s. 1H. 5-H); 3c: ir (KBr): g Ccm-13 = 1632. 1146, 1121. 1070 (C=N. 

S=O); “C nmr (CD2CIe, -50 ‘Cl: 8 = 107.02 (a. C-5). 150.26, 156.21 (2s. 

C-6, C-2); Sd: ir (KBr): g Ccm”1 = 1626, 1134, 1112, 1061 (C=N, S=O). 

C51 These edducts 3e-d are rether stable et low temperature, but et room 

temperature they deliquesce within 24 h. Column chromatography (SiO,. 

first CHeCIe. then diethyl ether) of the resulting products (3e.d) furnishes 

first p-tolunitrile 5. then the sulfinee Se end 4d. 4c: green-yellow oil 96%; 

ir (film): P Ccm -l1 = 1649. 1145. 1123. 1103 (C=O, C=S=O); 4d: colourlese 

crystals (62%). mp. 103-104 ‘C (dec.1; ir (KBr): g Ccm”l = 1638, 1137. 

1110 (C=O, C=S=O); “C nmr (CDCI,): 8 = 160.91 (s, C=O). 179.15 (a, C=SO). 

t61 Reviews: Syntheses end spectroscopy of sulfines: a) B. Zwenenburg, J. 

Streting, Q. Rep. Sulfur Chem. 6 (1970) 79; b) E. Block in f?. K. Freidllne, 

A. E. Skorove (edts): Organic Sulfur Chemistry (IUPAC). Pergemon Press. 

Oxford 1961. S. 15ff; c) 8. Zwenenburg. Reel. Trev. Chim. Peys-Bes 101 

(1962) 1; d) B. Zwenenburg, B. 0. Lenz in Houben-Weyl-MUIIer: Methods 

of Organic Chemistry, vol. E 11/I, Thieme, Stuttgart 1965. S. 911; e) B. 

Zwenenburg. Phosphorus, Sulfur Silicon Relet. E/em. 43 (1969) 1. 

171 The pronounced character of sulfinee es dienophiles is known end is used 

very often in trapping unstable sulfines.’ 

68: 70%. colourless crystals , mp. 131-132 ‘C; ‘H nmr (CDCI,): I = 2.35, 

2.67, 3.62 (ABX-system. each 1H. 3.3-H.. 2-H). 3.19. 3.50 (AB-system. 

6,6-H,), 1.61. 1.66. 3.36 (3s. each 3H); 6b: 72%. colourleee crystals. 

mp. 162-163 ‘C; ir (KBr): 0 Ccm-‘1 = 1644, 1637 (C-0). 
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