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3-Diazobutanone in refluxing carbon disulfide affords an adduct CgHioOpSp which has
been assigned structure Ia (or its geometric isomer) (2), s formulation analogous to Ib
(or its isomer) advanced for the cyclosdduct from azibenzil and carbon disulfide 3.
The three-dimensional X-ray single crystal structure determination now reported, however,
establishes that the adduct is the 2-methylene-l1,3-dithiacyclobutane derivative II.
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Recrystallization of the adduct from 95% ethenol gave fine, almost colorless needles
of mp 125-126° (1it. (2) mp 126°) belonging to one of the two monoclinic space groups,
either C2/c or Cc. The former assignment, suggested by statistical tests and the number
of molecules in the unit cell, was confirmed by the results of the analysis. The cell

parsmeters were obtained ol a—precession camera using Mo-Ka radiation (L = 0.T107 A):
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21282, b =138, c =12.98 1, 8 = 10045, Z = 8, p yyo. = 138 8 M, prog,. = 133
g =™ (flotation in aqueous zinc chloride). A total of 1517 non-sero structure smpli-
tudes was obtained by visual estimation of equi-inclinatiom Weissenberg photographs
(Cak , A = 1.5W8 %). The structure was solved by a combination of vector, Fourier,

and symbolic addition methods; the major difficulty deleying the solution stemed from
the two sulfur atoms lying in the plane at y = O snd causing complete psendosymmetry in
electron density maps based on the contributions of these two stoms alome. Subsequent
full-matrix least-squares refinement incorporating anisotropic tempersture factors has
reduced the crystallographic R-factor to a present value of 0.10 on all observed re-
flexions. A drswing of the molecule is shown in Figure 1,

The present values of the bond distances and angles are given in Teble I. The four-
manbered sulfur-containing ring and the five atoms of the q,f-unsaturated carbonyl system
are co-planar (mean deviation 0.0 K), as was found for the ten central atoms of the
recently reported desaurin III (4). As in III, the q,s-unsaturated carbonyl system adopts
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the s-cis conformation with a correspondingly short sulfur-oxygen distance (Figure 1).
The observed value, 2.65 A, is considerably less than the combined van der Waals radii
of sulfur and oxygen (3.25 &) (5).
The mechanistic aspects of the reaction leading to adduct II are under continuing
investigation; full Mn;l.h of the crystallogrsphic work will be published in dus cowrse.
This work was supported in part by USPH M 124T0-03 and GM 14381-0L.
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TABLE I

Bond Distances (in I §)
(Average estimated standard deviations = 0,015 K)

8(1)=C(2) ceessorcscssscrcscssels80 C(6)=C{T)eresccscosersascasssl ki
8(1)=C(4#) cececscse sosesescnse 1.85 (6)=0(8) caeseacs esesssensessle2l
0(2)“B(3) sessssccncersssscces 1.72 0(9)~C{10) sseereassscssacenesle5
0{(2)=0(9) eeeecosscsssneocsoss 1.36 0{9)-0(11) srecsscsrcccsanncesl 2
8(3)=C(#) erees cossssacecrsrce 1.90 o{11)-{12) es0uas sessscscenas 1.55
O(4)=C(5) eeceacscece creessees 1.53 C(11)«0(13) eecscons sreees ereedl 27
(1) -{6)eeees esecccsnsscsnse 1.61

Bond Angles (in degrees)
(Average estimated standard deviations = 0.7°)

0(2)-8(1)-C( ) e eees ceeccssees 83.3 O(5)=C{4) =C{6) eeverasarenones 12,7
8(1)=0(2)-8(3) eevescces eee0ssl06.6 o(4)-c(6)~C(T) eonees ceeseessellB,l
8(1)=0(2)=C(9) esssecacsescass 128.5 (%) =0(6) ~(8) cvevese seesrces 115.6
8(3)~0(2) =(9) seerccesoarcses 130.8 o T)~C{6)=0(8) eovsssese seeseel25.6
(2)8(3)-C(5) eeesesesas seses 83.7 0(2)~(9) =C{10) sevsacscsssne +e119.6
S(1)=C(4)=B(3) sevarccncsnscas Re3 0(2)~C(9) =(11) sseesecasocess116,8
8(1)-C(4) =0(5) ceeesccacss ese0125.8 0(10)=C(9) =C{11) ssececoseeseeal®3.5
S(1)=0( 1) =C(6) eeeeseecccesses 108,k 0(9) =0(11) =C{(12) eeeeveerosess 118.0
8(3)-C(4) =(5) svaaacs ceveses 11l 8 0(9)-C(11)~0(13) eeveeccees ess121,6
8(3)-C(4)=C(6) onsessncses eeedll,1 0(12)-0(11) -0(13) eeeocoecanse 120,4
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Perspective drawing of the molecule viewed along the b-axis,

FIGURE 1
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