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Table 1. Cycloadditions of diazomethane to dialkyl thioketones at OOC; 

ratio of regioisomeric thiadiazolines l/2 ('H NMR analysis) -- 

R2C=S SoZuent Pentane Diethyl ether Methanol 

R: CH2CH3 75:25 62:38 13:87 

CH2CH2CH3 77:23 73~27 19:81 

CH(CH3)2 87:13 85:15 40:60 

C(CH3)3 loo:o loo:o loo:o 

R2C: Adamantylidene 91:9 80:20 26:74 

to 2; thus, the eZectrostatic disadvantage of 2 formation is mitigated in 

solvents of high polarity. The empirical parameters of solvent polarity, 

ETf 
11 

indicate a small gap between pentane (32.4 kcal mol -') and diethyl 

ether (34.6), but a big one from the latter to methanol (55.5). 

The linking of the substituted C-atoms in the formation of 2 is hindered - 
by increasing steric demands of the thione substituent R. The ratio l/2 ri- -- 
ses 

for 

for 

no1 

- in methanol even dramatically - and the formation of 1 is uncontested - 
di-tert-butyl thioketone. 

Both these effects favor 1 _. Hut which orienting influence is responsible 

l/2 = 13:87 in the case of diethyl thioketone + diazomethane in metha- -- 
? The second-order term of the perturbation equation contains the attrac- 

tive forces in the transition state and is larger for the concerted formation 

of 2 than for 1 _. Thioformaldehyde shows A0 coefficients of 0.68 (C) and -0.57 

(S) in the r-LU, and the difference grows with C-alkylation (3-21G).12 The 

terminal A0 coefficients of the IT-HO of diazomethane amount to 0.78 (C) and 

-0.61 (N).13 Thus, the C-C linking (+ 2) supplies the biggest product of co- 

efficients. The interaction HO(diazomethane) - LU(thione) is probably domi- 

nant on the basis of MO energies. Moreover, the second FM0 pair contributes 

little to the regioselection, since A0 coefficients are smaller and more ali- 

ke in LU(CH2N2) and HO(thione). 

lCW~C,C+~\CH 
I 

. . 2 

lCH313C 

R2qH2 R2Cci3 

7 8 R: CH[CH312 10 

9 R: CW,), 11 
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Table 1 suggests that adamantanethione resembles diisopropyl thioketone 

in steric demand. Adamantanethione is still capable of forming a dimer 14 
in 

contrast to the more hindered thiones like thiofenchone 15 
and n,a,o,w-tetra- 

methylcycloalkanethiones. 
16 

The latter combine with diazomethane furnishing 

1,3,4-thiadiazolines only. The more bulky the substituents, the greater the 

stability of thiones in the monomeric state - and the less overpowering the 

odor. 

In the course of the N2 extrusion of 1,3,4-thiadiazolines - a 1,3-dipo- 

lar cycloreversion - 90' rotations about the two C-S bond axes give rise to 

the planar 4~ bond system of the thiocarbonyl ylide. The N2 elimination pro- 

ceeds the faster, the better the resulting dialkyl-thione-S-methylide appro- 

aches ptanarity. This is easier for adamantanethione-S-methylide (4) than for 

5 and 7. - - 

The half-reaction times of the following 1,3,4-thiadiazolines indicate 

that the transition states of N2 loss decreasingly profit from the bond ener- 

gy of the incipient S-methylides: 

3 
t1/2 

= 78 min at 40°C, - 32 min at 46'C in xylene 

108 min at 40°C in acetonitrile: 

1, R = CH(CH3)2 24 min at 7O'C in toluene, 

30 min at 7O'C in acetonitrile; 

1, R = C(CH3)3 29 min at IOO'C in xylene. 

According to 'H NMR analysis (CDC13) with standard, thermolysis of I_, R= 

CH(CH3)2 (mp -12 to -10"C),17 in toluene afforded enethiol ether 6 and thi- 

irane S in 65:35 ratio; due to losses on evaporation of the toluene, the yield 

is only 71%. In acetonitrile at 70°C, 8 is the major (80%) and 2 the minor 

product (11%). A symmetry-allowed suprafacial 1,4-H shift offers an attracti- 

ve pathway for 2 -+ 5 with the eZectrocycZization 2 + 8 competing. When 2 was 

generated in methanol (12 h 60°C), ’ H NMR analysis indicated 91% of the O,S- 

dimethyl acetal 2, the methanol adduct. 

Thick-layer chromatography allowed separation of 6 and 8. Enethiol ether - - 

6 is a colorless, intensely smelling oil (bp 90'/10). The 'H NMR spectrum 

(CDC13) reveals an isopropyl group at 6 0.97 (d, J = 7 Hz) and 3.00 (sept), 

whereas singlets at 1.79, 2.02, 2.07 were recorded for the methyls at the un- 

saturated center and SCH3. The olefinic C-atoms appear at 6c 136.5 and 137.0, 

and SCH3 as q at 23.5. The likewise oily thiirane 8 (bp 40°C/10) is characte- 

rized by 'H doublets at 6 0.95 and 1.00 for diastereotopic pairs of methyl 

groups and by s 2.30 for 3-H2. The acetal 10, dH 1.92 (SCH3) and 3.30 (OCH3), 

eliminated methanol on silica gel affording 5. 

The stabilization by 1,4-H shift is not open to di-tert-butyl thioketone- 

S-methylide (2). After decomposition of 1, R = C(CH3)3 (mp 64-65'C), in tolue- 
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ne at IOO'C and removal of the solvent, the singlet at 6 H 2.34 (3-H2) poin- 

ted to 73% of thiirane 9 (6 CH3 s 1.15). - When 7 was liberated from 1, R = - 

C(CH3)3, in methanol at 11O'C (1.5 h), acetal 11 was not found; 23% 9 consti- - - 
tuted the only clearly defined product. 

The difference in behavior of 1,3-dipoles 2 and 7 in cycloaddition reac- - 

tions - following communication - reveals mechanistic divergences. 
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