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Isothiocyanates readily undergo cycloaddition to several 1, 3-dipoles’, and the reaction 

is known to occur exclusively across either of the heterocumulene double bonds depending upon 

the particular 1, 3-dipole under considerationL, From the reaction of N-methyl-C-phenyl- 

nitrone with phenylisothiocyanate, Huisgen and co-workers 
3 

isolated only the adduct arising 

from addition to the C=N bond. Similarly our experiments show that the cyclic nitrones4 (la,b) 

also add exclusively across the C=N bond of phenylisothiocyanate to yield the adducts (Za, b) in 

virtually quantitative yield. _- 
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However, in reactions with substituted phenylisothiocyanates, the dimethylnitrone (la) displays 

almost equal reactivity towards the two heterocumulene double bonds while the tetramethyl- 

nitrone (lb) undergoes addition only to the C=S bond. When the nitrones (la, b) were treated 
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TABJ.E I_ 

Cycloaddition of arylisothiocyanates to 5,5-dimethyl-1-pyrrolie l-oxide (la) 

Ar-N=C=S 

Ar= 

Estimated percentage compositio 

5a 

2,4_Dichlorophenyl- 5 

1 - Naphthyl- 5 

4-Fluorophenyl- 23 

3-Nitrophenyl- 26 

4-Nitrophenyl- 33 

I-Carbethoxyphenyl- 34 

4-Ethoxyphenyl- 44 

4-Chlorophenyl- 45 

4_Methylphenyl- 45 

2,6-Dimethylphenyl- 50 

2-Nitrophenyl- 52 

(P. * F. 1 
4a t 6a 

95 

95 

77 

74 

67 

66 

56 

55 

55 

50 

48 

f 

Percentage yields of isolated 
adducts 

4a 6a 

22 

80 

68 

TABLE JJ 

Cycloaddition of arylisothiocyanates to 3, 3,5,5-tetramethyl-I-pyrroline l-oxide (lb) 

Ar-N=C=S 

Ar= 

Estimated percentage composition 

(p.m. r. ) 
5b 6b 

2,4-Dichlorophenyl- 69 31 

1 - Naphthyl- 76 24 

4-Fluorophenyl- 74 26 

3- Nitrophenyl- 54 46 

4-Nitrophenyl- 72 28 

4_Carbethoxyphenyl- 75 25 

4-Ethoxyphenyl- 80 20 

4-Chlorophenyl- 75 25 

4-Methylphenyl- 78 22 

2,6_Dimethylphenyl- 83 17 

2dNitrophenyl- 84 16 

Percentage yields of isolated 
products 

5b 6b 

40 

65 

62 

55 

39 

63 

46 

80 

20 

20 

14 



4194 No. 41 

order relative to the C=S bond order of the isothiocyanate, This acts in favour of addition to 

the C=S bond. 

e.g. 9 _ 6 and 850 t----) ‘68 
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Steric factors can also be important in directing cycloaddition across the C=S bond. 

‘Ihis is demonstrated for the tetramethyl nitrone (lb), the reactions of which show a marked 

preference for addition to the C=S bond of all ary1 isothiocyanates other than phenylisothio- 

cyanate. 

References 

j. 

2. 

3. 

4. 

5. 

6. 

R. Huisgen, Angew, Chem., 75, 604 (1963); Angew, Chem, internat, Edit,, 2, 565 

(1963). 

H. Ulrich, “Cycloaddition Reactions of Heterocumulenes”, p. 240 (Academic Press: 

New York, 1967). 

H. Seidl, R. Huisgen and R. Grashey, Chem, Ber,, 102, 926, (1969). 

R. Bonnett, R.F.C. Brown, V.M. Clark, 1.0. Sutherland, and A, Todd, J. Chem. 

*. , 2094, (1959). 

D.St.C. Black and K.G. Watson, Angew, Chem ., s 34, (1972); Angew, Chem, 

internat, Edit ., 2. 47, (1972). 

J. E, Baldwin, A. K. Qureshi and B, Sklarz, Chem, Comm, , 373 (1968). 


