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Abstract - Aminoacetylenes RzN-C=C-R'(1) afforded 2,4-dialkylidene- 

1.3-dithietanes (2) on compressing or heating with carbon disulfide. The structure 

of 2 was determined by X-ray crystal structure analysis. 

Thiocarbamoylthioketenes, 1:l adducts of the ynamine and carbon disulfide were 

proposed as the probable intermediates leading to 2. The present results indicate 

that the reactivities of ynamines toward carbon disulfide are different from those of 

electron-deficient acetylenes. 

Reactions of acetylene derivatives with carbon disulfide have been investigated extensively in the last two 

decades. Hexafluoro-Zbutyne or dimethyl acetylenedicarboxylate afforded the teuathiafluvalene 
derivatives CITF) and some other adducts on heating at 100 "C with carbon disulfide.' Rice and Okamoto 

reported that electron-deficient acetylenes such as dimethyl acetylendicarboxylate, acetylenedicarboxylic 

acid, methyl propiolate, and propiolic acid gave the corresponding TTFs in excellent yields, on 

compressing with carbon disulfide under 500 MPa at 100 0c.2 In these reactions, carbon disulfide 

behaves as an electron donor toward acetylenes, and affords TTFs via 1 :1 carbene-lie adducts. 

However, the reaction of carbon disulfide with other acetylenes, especially electron-rich acetylenes such as 

ynamines, has not been studied. Since ynamines are iso-electronic with disubstituted cyanamides, 

reactivities of the both compounds are expected to be similar to each other. On the other hand, we have 

reported previously that the reaction of carbon disulfide with dimethyl cyanamide under 500 MPa at 70 OC 

gave 2,~bis(dimethylamino)-4-(dimethylthi~amoyl)imino-4~-1,3,5-thiadiazine,~ thus providing a new 

route to the thiadiazine. So we had an interest in the reactivities of ynamines and then attempted the high 

pressure a thermal reaction of carbon disulfide with 1-diethylamino-2-phenylthioacetylene(1 a)4 and 

I-dimethylamino-2-phenylacetylene (1 b),5 which has led to some new information. 

Compressing 1 a and 1 b with an excess of carbon disulfide at 800 MPa, 70 OC gave 2 a and 2 b, 
respectively, nearly quantitatively. Meanwhile, on heating at the same temperature under ordinary pressure, 
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they were also given in moderate yields.6 Since their ir spectra resemble each other and had a smng 

absorption assignable to their C=Csuetching at 1512 or 1510 cm-I, respectively, both compounds are 

assumed to have the same skeletal structure. The 'H nmr spectra did not provide any imponant 

information. However the '3C nmr spectrum suggested that 2 a has two quaternary carbons (6 = 117.75, 

143.96 ), and a thiocarbonyl carbon (6 = 190.78) besides ethyl and aromatic carbons. In the mass spectra 

of 2 a and 2 b, the M+ were observed at 562 and 442 mlz, respectively, indicating that these compounds 

are the adducts of two molecules of carbon disulfide and two molecules of acetylenes. 

The molecular structure of 2 a was unequivocally established by a single crystal X-ray diffraction structure 

ana1~sis.7 and identified to be 2,4-bis[diethylthiocarbamoyl(phenylthio)methylidene]-1,3-dithietane, which 

satisfies the spectral data described above. The molecule has a center of symmetry and contains a planar 

4-membered CzSz ring. An ORTEP drawings is shown in Figure 1. 

Bond distances(A); Sl-Cl 1.755(7), 
S1-Cl01.769(7), C1-C2 1.349(9), 

S2-C3 1.686(7), C2-C3 1.473(9), 

N1-C3 1.335(8), N I X 4  1.476(9), 

N I X 6  1.483(8), C4-C5 1.518(12), 

C6-C7 1.510(10), S3-C2 1.770(7), 

S3-C8 1.785(7). 

Bond angles('); Cl-Sl-Cl'  81.2(3), 

Sl-Cl-Sl' 98.8(3), C2-C1-S1' 127.6(5), 

Sl-CI-C2 133.5(5), C1-C2-C3 120.7(6), 

S3-C2-C3 124.9(5), S2-C3-C2 117.3(5), 

S2-C3-N1 122.2(5), S3-C2-C1 114.3(5), 

Figure 1 An ORTEP drawing of the molecule (2a) 

It was thus found that 2 a and 2 b are formed from two carbon disulfides and t~ to acetylenes like as the 
formation of TTF's. However, they have a 13-dithietane structure, quite different from a lTF skeleton. 

The plausible reaction path to lead to 2 a and 2 b was speculated as shown in Scheme 1. 
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At the f i s t  stage, [2+2] cycloaddition takes place, thereby the ynamines acting as electron donor, which is 

followed by ring-opening leading to, 1:l adducts, 3-dialkylamino-l-propene-1.3-dithiones, in the same 

way that disubstituted cyanamides afford thiocarbamoyl isothiocyanates as the intermediates.3 This addition 

would be markedly accelerated under high pressure. Then the resulting thioketenes are so reactive that 

dimerize immediately to give dithietanes (2 a )  and (2 b), respectively, l i e  as most thioketenes do so.9 

Dimerize - R2N-C-C* 
+ c-s 

" S 
S-c* II 

2 a , b  C-C-NR, I 
R' -NMez -Ph 

Scheme 1 

In conclusion, ynamines are very reactive to carbon disulfide and give 1.3-dithietanes in good yields. ?he 

addition mode of electron-rich acetylenes to carbon disulfide, described here, is novel and quite different 

from that of electrondeficient acetylenes which lead to R F s .  The former reaction is rather similar to that 

observed with disubstituted cyanamides. These facts suggest that ynamines may show unique reactivity 

toward other thiocarbonyl compounds that leads to many other novel derivatives, and the study in this line 

is in progress. 
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