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The reaction of various thiocarbonyl compounds with diazomethane have been 

investigated in detail by SchUnberg et al., 2) and they reported the reaction of 

two reactants mentioned above to give 2:l adducts of cyclopenta-1,3-dithiolane 

derivatives without exception. 3) 

HH 
S x 
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As a part of the program of studies on the chemistry of tropothione (cyclo- 

heptatrienethione) (I), the S-analogue of tropone, we carried out the reaction 

of (I) with diazomethane. Many such adducts as shown below have been reported 

for the reaction of parent tropone with diazomethane. 4) ,S) 

0 

Conversely with parent tropone, we have found that (I) reacts smoothly and 

rapidly along with immediate disappearance of the deep red color, to form stereo- 

specifically the sole product (II) In a good yield. 

* Author to whom correspondence and enquires should be addressed. 
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To a freshly prepared dlchloromethane or benzene solution of (I) (8.2 mM), 

there was added dropwise, at 0" or 10°C, a ethereal solution containing a large 

excess of CH2N2 (from 100 mM of N-nitrosomethylurea). The reaction mixture was 

h 512 
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Fig. 1. IOOMXz NMR and NMDR spectrum of (II). 
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allowed to stand with stirring for several hours. Then, the remaining residue 

after solvent removal in reduced pressure below 2O'C was purified by silicagel 

column chromatography and repeated recrystallizations from benzene-MeOH, giving 

colorless plates (II) of m.p. 120-121'C in 68% yield, (Found: C, 69.97; H, 5.39; 

S, 24.63: Calcd. for C15H14S2: C, 69.72; H, 5.46; S, 24.82%); vmax (KBr): 2973m, 

1391s, 1381s, 1195s, 978s, 737vs, and 678~s cm-'; nmr (CDC13, TMS): ‘5 7.25 (br. 

d, J 7.0 Hz, 2H, H1 and Hl'), 6.24 (d, J 13.0 Hz, lH, H8'), 5.78 (d, J 13.0 Hz, 

lH, H8) , 4.44 (dd, J 10.0 and 7.0 Hz, 2H, H2 and H2'), 3.75 (ddd, J 10.0, 6.1, 

and 1.3 Hz, 2H, H3 and H3'), and 3.63-3.25 (complex m, 6H, H4-6'4'-6') shown in 

Fig. 1. The mass spectrum of (II) included peaks with m/e 258 (C15H14S2+; 

molecular ion), 136 (C8H8S+; base peak), and 135 (C8H7S+). 61 The microanalytical 

and molecular weight data are clearly consistent with a 2:l adduct of (I) and 

diazomethane minus the elements N2. The occurence of base peak 136 and the strong 

peak of m/e 135 suggested the typical cleavage of seven membered ring sulfide. 7) 

The following evidence clarified the stereochemical relation of two methine 

protons (H1 and Hl') of (II), that is, they are situated cis -. 

4 

In the stereo-model, methylene protons (H8 and H 8' ) of trans-isomer are 

symmetrically equivalent but those of cls-isomer are chemical shift non- 

equivalent in agreement with AB type signal in nmr spectrum. Futhermore both of 

Zp-lobe at C-7 and C-7' positions are orthogonal in acccrd with ultraviolet 

spectrum; Xmax (dioxane): 244 (loge 3.821) and 294 nm (3.873), which indicates 

a double chromophore of cycloheptatriene skeleton. 

On the basis of the above data, the tricyclic structure (II) was assigned. 

We can propose at present tentatively two pathways for this novel formation 

of (II); [l] by the pericyclic addition8) of symmetry-allowed [n8a+r4a+s8a] manner 
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(b) 
(II> ,a; 

(d) 
and then the evolution of N2 and/or a double hydrogen sigmatropic shift, [Z] by 

the cycloaddition of symmetry-allowed [~2s+,r4a+n2s] manner, and doubly sigma- 

tropic rearrangement, as shown in the scheme, respectively. 9) 

1) 

21 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

Futher investigations on the mechanistic routes are now in progress. 
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We cannot preclude the possibility 

of an initial attack to sulfur atom 

on the radical derived from CH2N2 

to give biradical intermediate (ii) 

which could suffer ring-closure to 

~*1cH2N2,&0$j~@ 

(i) (ii) 
intermediate (b) or (d). 
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