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A RECENT brief report by Schgllkopf and Wlskott describes the 

synthesis, and for the first time the trapping of a bls- 

(allqlthlo)-carbene (24 .l We wish to record results of our 

experiments with a series of dlthlocsrbenes (,l_a, E, and2. 

Like the German workers, we had chosen thermal decomposition of 

RS-&3R 

1aR = CR3 .- 

_b_R = CH3CH2 

E-toluenesulfonylhydrazone salts as the source of the dlvalent 

species, and had prepared the hydrazones.?$ andAby twofold 

allqrlatlon of the carbazlnlc acid (3) formed from tosylhydrazlne 
2~3 

- 

and aarbon dlsulflde. The cycllo hydrazonekwas synthesized 

both by this route (using ethylene bromide as the alkylatlng 

' U. Sch6llkopf and B. Wlskott, Angew. Chem,, 15 
725 (1963) . 

2 For related reactions, see M. Busch and 0. Llngenbrlnk, 
J&g. J2, 2620 (1899); J. makt. Chem. 121 6l, 336 (1900). 

3 Satisfactory microanalyses were obtained on all new 
compounds. 
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agent' and by transaminatlon with tosglhydraslne of the 

iminium salt 5 der$ved from th%ilbenzoic acid and fichloro- 
- 

ethyl thiocyanate. 

CH OH 
Ti3NHNHQ + CSS 3 

/s 
TSNHNHC \SH 

3 ./ 3 R = CH3 

2-R = CH3CH2 

(Ts=CH:,<, SO*-) 
rt 

Spectral measurements afforded proof that the di- 

alkylated products were correctly represented by&end 6, - 

not their respective isomers 7 and 8. In particular, the 
-c 

!? 
KSCN 

,+ C1CH2CH2SCN c6H5csH_ &H2cHp 
2C1- 

5 

TsNHNHS 
> TsNHN--\ -'> 

6 

ultravio:.et spectra of all three compounds were very 

similar to one another and markedly different from that 

of methyl carbazinate (9). Moreover, conversion of& 
- 

4 H. L. Wheeler and H. F. Merriam, J. Am. Chem. Sot., 
g, 439 (1902). 
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8 
TsNNHC 

R ‘SR 

7a R = CH 3 
8 

/- - 
,b R = CH3CR2 

to its sodium salt in dlmethyl sulfoxide 
@&IL) 

cf H2N-NH \ 

==3 
9 

resulted In 

an rum+ shift of --13 cps. upfield for the AR quartet 

attributable to the aryl protons. A shift of this 
5 

magnitude, typical for a p-toluenesulfonamide Salt, would 

not be expected for the anion of 7 in which the negative 
- 6 

charge and the ring protons are well separated. 

Tetrahydrofuran solutions of the sodium salts oP3_, 

and_b_(prepsred In situ with sodium hydride) decomposed _- 

smoothly at the reflux temperature giving nitrogen, sodium 

z-toluenesulfinate, and the tetrakls-(al.&rlthio)-ethylenes 

10a (49c4' 
7 

-,..- and&( 55%)) respectively. Ethylene fOr7fBtlOn 

constitutes good evidence for the carbene intermediates& 

and b, whether the mechanism involve simple dlmerlzation 

or attack of the carbene on starting material (or inter- 

D. M. Lemal; C. D. Underbrlnk and T. W. Rave, 
unpublished results. 

Treatment of&-with ethyl Iodide in basic solution 
introduced an ethyl group on the sulfonamide nitrogen. 
The methyl, but not the methylene protons, of this 
ethyl group were shifted substantially (-17 cpa.) 
upfleld relative to those of the S-ethyls. Models 
showed that these three protons were oriented 
properly to be shielded by the aromatic ring. 

Triethyl orthothloformate Invariably accompanied 
the 1Ob in low yield. The Qerman workers also 
founathe trimethyl. counternart In their studs of 
&a_decomposltion,-but the pathway for orthottioester 
formation Is not yet known. 
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8 
mediate diazo compound). 

y& R=cH3 

>A R = CH3CH2 

Decomposition of s_ sodium salt in tetrahydrofuran 

containing a severalfold excess of triphenylphosphine 

resulted in a brilliant yellcw suspension. Fxcess p- 

nitrobenzaldehyde was added to the cooled mixture, which 

wss stirred 2 few houps at room temperature, then under rcflux. 

Workup entailed stripping the solvent, separating most of 

the remaining phosphine by crystallization from methanol, 

evaporating the mother liquor and chromatographing the 

residue on alumina. In this fashion 12b was obtained in 
-4. 

71s yieltl as a vlacous yellow-orange oil which was vapor 

chromatographed for analysis. UV: x z? 371 (16,100), 

254 (lQ300). Nmr (proper relative areas): 1.88 and 2.307 

(doublets of AH quartet for aryl protons, J = 8.5 cps.), 

8 
Isolation of I when 4b sodium salt was pyrolyzed 
l!n the presenz of ezess 'Cb.constituted evidence 
that the dlazo compound wa?a discrete lnter- 
mlsdlate in the decomposition (cf. D. M. Lemal and 
A. J. Fry, 3. Oru. Chem., In press). 

Ts~-N=C(SCH~CH~)~ 

CH(SCH2CH3)2 

I 
- 



No.5 Bis-(alkylthio)-carbenes 249 

3.lti-'(vinyl proton), 7.12 7( quartet corresponding 

to methylenes, J = 7.5 cps.), 8.57 and 8.743'(methyl 

triplets, J = 7.5 cps.). Since no 10b was detected in 
- 

the reaction mixture, trlphenylphosphlne Is apparently 

an efficient Interceptor of the dlvalent intermediate 
9 

lb& Analogous results were obtained with ~sodlum salt; 

the yield of intensely orange 12a was 64% (m.p. of 

analytical sample, 40-41'). The good overall yields of 

ketene thioacetals l.l indicate that ylenes of the type 
F- 0,ll 

may find considerable synthetic use as Wlttlg reagents. 

( C6H5’ 3P4 SRI 2 + 02N-- "no =% (C&)3P-+O 

Jl R = CH3 

.P-.R = CR3CR2 

g It is conceivable, but not likely that the diaso 
compound Instead of the carbene Is trapped by 
trlbhenylphosphlne, giving a phosphazlne. .In 
general, 

P 
hosphaslnes neither decompose to Wlttlg 

reagents particularly at 65"),nor do they yield 
Wlttlg reaction products wltb carbonyl compounds 
cf. H. J. Bestmann and L. Gothllch, &, 6& 1 
-62&and earlier papers) 

I0 Other carbenes have been trapped by trlphenyl- 
ppsghine (V. Franzen and G. Wlttig, Angew. Chem., 

f 
: 

17 (1960). il. Wlttlg and M. Schlosser,x., 
1,376 (1961j; A. J. Speziale, G. J. Marco and 

D' Se 
W. Ratts, J., 82, 1260 (1860); 

( ig6oE 
erth, S. 0. Grim, T. 0. RZ3d w., 2, 1510 
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When ,4& sodium salt was decomposed In tetrahydro- 

Suran containing massive amounts of cyclohexane the yield 

of 2% was nearly as high as in the absence of olafln and 

no norcsranone thioketal was isolated. Sch:EkopP 

reported a similar observation with $, but noted that the 

electron-rich oleflns ketene diethylacetal and l- 

morphollno-1-phenylethylene were capable of trapping la 
- 

in low yield. Hence the experience of both research groups 

indicates that a high degree of nucleophiliclty is required 

of a trapping agent for bis-(aUcylthio)-carbenes, a fact 
. 

which Implies relatively great internal stabilization In 
1 

the dlvalent species. 

Surprisingly, the sodium salt of the cyclic tosyl- 

hydrasone,kwas rather stable. In order to complete its 

- 
11 

12 

Tetrakls-(alkylthio)-ethylenes viere first 
prepared by Hine (ref. 12) from trlalkyl ortho- 
thioformates and a powerful base. Although carbene 
Intermediates were proposed, we have been unable to 
Intercept them working with lithium dlethylamlde 
in dlethylamlne containing a large excess of 
trlphenylphosphine. Since other work from our 
Laboratory supports a carbenold mechanism for this 
reaction, It appears that orthothloformate anion 
competes very effectively with triphenylphosphine 
for the dlvalent species. The carbenold inter- 
mediate in these experiments may actually be a 
complex of lithium mercaptlde with the bls-(alkyl- 
thio)-carbene. 

J. Hlne, R. Ba er and C. Hansuer, J. Am. Chem. Sot., 
fM, 1751 (19627. 
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pyrolysis in several hours temperatures of 

required. With sulfolane the solvent, the 

140-150" were 

major products 

were carbon dlsulfido and ethylone, the latter in 

excellent yield. Rirs tetrsthioethylone was detected. 

Frz.Smentation of the carbeneL(free or incipient) would 
1s 

produce the observed result. 

__) CHe=CHe + CSe 

Other aspects of the chemistry of sulfur-substituted 

carbenes are under investigation. 
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l3 For analogous fragmentation reactions in which 
dialkoxycarbenes are likelg intermediates, see 
E. J. Corey and R. A. E. Winter, J. Am. Chem. Sot., 
&, 2677 (1963); D. M. Lemal, E.P. Gossellnk 
XKd A. Ault, w., in press. 


