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IH the first paper* of this series, the unusual cese of the Chugeer rea&ioll 

that pyrolysis causes rearrangement of zsnthstes to dithiolcsrbonstes with 

retention of configuration was reported. The perticipztim of nelghbm 

Srnqwsa founl. ueCessaryforthe reerrsnge mezt, because the resrrsqement 

tookplece only onthetreat~nt of compounds holdingauanchimerlo group 

adjacent to the zsnthste group, suCh seB4imethyle&~~U@ S-met@1 

zsnthste (I). There sre three possible pathways for the reerrenge mslltof1; 

(a) through a SMi-type mechauism to &ford III, (b) throu& 1,2-shift to 

afford IV end (c) through both together to afford III srzi IV. I'yrolyeis of 

‘“H3’K 85yJH3 

44&i- A -&AH- __* 
(c&j)# y(cH3)2 

-CH<H- +/or T-CH- 

O* ,S s 0 

F III 
=3 

DL-disstereomers of l-phenyl-2-di.zathyl&opropylS-~thylxsuthste (V) 

yielded the corresponding dithiolcsrbonetesZ without any shift of group, 

’ StudiesinStereochemistry XXX. 

* T. Tsguchi and M. Nakao, Tetrahedron lS, 245 (1962). 
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132 Thermal rearrangement of xanthates to dithiolcsrbonates -II No.3 

suggestinS that the rearrangement had occurred 

C6R5AH(CCsCH3)~H(k3)N(CH3)~ 
i 

on the same carbon atom (C,). Rut this aspect 

of the re arrangement could not be generalized, 

because there was the obscurity that each of other &dimethylaminoalkyl S- 

methyl xanthates treated gave the corresponding dithioloarbonate the formation 

of which could be attributed to eny of transformations with or without shift 

or botha. The obscuritg led to the present study which attempts to reveal the 

true feature of the rearrangement. 

As materials for the study, two pairs of position isomers end an optically 

active diastereomer were chosen among s-dimethylaminoalkyl S-methyl xanthates. 

'Ihe table shows xanthates submitted to pyrolysis, which were prepared from the 

corresponding alcohols' by the general method*. The precursor of 1_:w, 

(-)m-2-dimethylsminocyclohexanol &XX), was prepared by optical resolu- 

tion of the corresponding race&o compound in the following way: Treatment 

of DGXX with dibenzoyl-Lterteric acid follcaved by recrystallization from 

acetone-ethanol Save L-m hydrogen dibenzoyl-L-tartarate, yield 86 5, m.p. 

104-105°(dec.),(a(J~ - 82.5O(EtOH) (Found: C, 62.37; H, 6.24; N, 3.0s. Calcd. 

for C8H,7NCC,8H,408: C, 62.26; H, 6.23; N, 2.79). Treatment of the salt with 

alkali followed by vat. distilllation @sre L-X4, b.p. 600/5 mm, yield SC.7 5, 

[cq -45.3 (RtOH) (Found: C, 67.28; II, 12.21; N, 9.52. Calcd. for C8H,$O: 

C, 67.09; E., 11.96; N, 9.78). Vacuum distillation of crude xanthates, VIII, 

IX, XV, XVI, snd L-XXI, induced over-all rearrangement to dithiolcarbonates. 

3 VI: P. Karrer, Helv.Ch.imActa 5, 477 (1922). = 
VII: E.N. Schlutz and J.M. Sprague, J.Amer.Chem.Soc, 2, 48 (1948). 
XIII: De Lestrenge and L&y, Rull.Sci.Pharzacol. 2, 356 (1929). 
XIV: W.S. Emerson, J.Amer.Chem,Soc, 2, 516 (1945). 

4 The (+)antipode (b.p. 95'/15 mm, Ca157g + 36.5O, loci,, + 41:2°(EtCH)) 
has been prepared by methylation of (+)~2-methylamincoyclohexanol 
by M. Mousseron, R. Grsnger, G. Combes and VA. Pertzoff @ll.Soo.Chim. 
& 850 (1947)). 
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Table Allql S-methyl m&hates 

DL-2-Dimti@mdmpropyl 

@III) 

DL-2-Dimet&laminoiso- 

propyl m 

DL-2-Pher@l-2-dimst&l- 
amincethy1 (xv) 

Del-Phenyl-2-dimethyl- 
aminoethyl (XVI) 

AppearancemU Analysis 
I&p. from EWE Foraarla FOU& calcd. 

yellow prisms G36.75 G36.94 
128O(dec.) 

C$15N062- 

c6v307 H, 4.44 H, 4.30 
N,l3.20 N.13.26 

yellow prisms 
122O(dec.) 

C7+5NC62' C,37.29 G36.94 

vY3O7 H, 4.42 H, 4.30 
N,l3.11 N.13.26 

yellow plates wv~i C.44.62 C.44.63 
115-116°(dec.) C6H3J307 H, 4.22 H, 4.16 

N,ll.82 N,11.56 

yellow flakes c12Hl?no62' C&.29 C.44.63 
13g"(dec.) c6r+307 H, 4.30 H, 4.16 

N.ll.67 N,11.56 

(-)m-2-Dimethylamino- yellow needles C H NCE * 
1019 2 C.41.43 C.41.56 

cyclohexyl Q-axr) 151°(dec.) "6v307 H, 4.73 H, 4.76 
N.11.97 N.12.05 

VIII and IX, a pair of position iSOmr5, gave a same rearrange~nt product, 

DL-2-dimet~laminopropyl metbyl dithiolcarbonate (Xl, b.p. 97-98'/2.5 mm 

(picrate. yellcu prisms of m.p. 89-9o" (Fouml: C, 37.16; H.4.36; N, 13.32. 

Calcd. for C_/H,~Kl.3~C$4Nj07: C, 36.94; H, 4.30; N, 13.26)). The structure 

of X ma confirmed by the fact that its oxidation product, DL(or e)-24% 

methylsminopropyl disulfide (XI) (&o&&e. yellow plates of m.p. 2CIO'(dec.) 

(Found: C, 58.18; H, 4.53; N, 15.93. Calcd. for C,0H24N2S2.C12H61:60,4: C, 

38.03; H, 4.35; N, 16.19)). differed from the position isaner, DL(orm)-2- 

dimethylaminoisoproW1 disulfide (XII) (pi crate. yellow plates of m,p. 181-185 

(dec.) (Found: C, 38.04; H, 4.44; N, 16.28. Calcd. for C,01$4"~~C,2B6Xt60,4: 

C, 38.03; H, 4.35; Ii, 16.19)), which wee hydrogenolymd over Ftaney nickel to 
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SCcl 
2, 

1. NKpNR2 

r R-CH-CR2Cl 2. bYdrolYsia 
3. I2 1 ‘1; hydrolysis 

2. I2 

$5’2 
R-bI-CH 

12 - ___ _- - _ * 
OH 

VI 
XIII 

Y(C$)* Y(CH3)2 

R;T - 
""~"2 

'\ 
*I' VIII '. 

/ 

"Q X 

SC? XY A,aisti1. 4 
-\ 

f(3)* / “;1 N(CH$2 

R4'R-CR2 _______, 
b 

RYH&2 

wS Ix 
S \ /p 
Y 

______, 

VII 
XIV 

1 I Soc12 

n(c$)* 
R-CR-AR* NR2cs% 

R-cHA;Ls)2 1. hydrolysis 
w 

bl 
-__-___, _______-__ 

&G&$C1- 2. I2 
+ 

XIX 
I 
‘7 ; .zaney A> “ci 

C&CHI;C”*N(CH3), 

XVII 
I I 

jz. I 
1. hydrolyzi5 

2 

XII 
XVIII 

Raney !:I 

CH7CH2CH2N(C!i3), L 

VII-XII:R=-cI13 + rEiaction coursa for R=C u7 
XIII-XIX: R=C&I 5 

--_----, reaction course for R=C& 

I-diaethylemixlopropane5 , providing evidence for the structure of XII. The 

oxidation of X to XI was oarried out by the usual method2. The disulfide 

(XII) was synthesized from the aminoalcohol (VII) through chlorination of 

the hydroxyl group by SCC12, follmwd by ~PlacelIKM by thiouma, hydrolysis 

5 W. = and C.K. Ingold, J.Chem.Soc. 997 (1927). 
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and oxidation by iodine6. The other pair of position isomere, XV and XVI, 

also Cave the same pyrolysis product, Dbl-phenyl-2-dimethylsminoethyl methyl 

dithiolcarbonate (XVII), b.p. 144-145O/2.5 mm (picrate. yellow plates of m.p. 

13~14O*(dec.) (Found: C, 44.56; H, 4.20; N, 11.74. Cdcd. for C,$f,+KIS2- 

C&N307: C. 44.63; H, 4.16; N, 11.56)). The structure of XVII was confinwd 

by the coincidence of its oxidation prcduct (XVIII) with the synthesized 

product6, DL(or ~)-l-phenyl-2~imet~l~~minoethyl disulfide (picrate. yella 

prisms of m.p. 164O (Found: C, 46.63; H, 4.50; N, 13.30. Calod. for 

c20H2~iJ2~c12B6N6014~ C, 46.93; H, 4.19; N, 13.69)). The authentic dieulfide 

was furnished with evidence for arrangement of groups by the fact that bydro- 

genolysis of the precursor, DL-1-phenyl-2-dirssthyleminoethyl isothiuronium 

chloride (XIX), over Raney nickel yielded I-phenyl-2~izethylezinoethene'. 

Thermal treatment of L-XXI resulted in the formatian of DL-m-s-ii- 

zethylaminccyclohexyl mathyl dithiolcarbonateC with raoemization. Summa- 

rizing the examples shown, a pair of a zenthate and its position isomer 

rearranges to the same dithiolcarbonate which corresponds to the product 

without shift (III) for one and to the product with counte rcurrentshift (IV) 

for the other. On the other hand, optically active zanthate rearranges to 

dithiolcarbonate with racemization, the fact implying that the transfo~tfone 

with and without shift together take place in equal proportions. These 

observations lead to the conclusion that the rearrsngement might proceed 

generally through an ion pair like II in the transition state. 

' This synthetic route was successfully applied to derivation of VI aui 
XIV to XI sld XYIII respectively, shoeing no shift of group. Thuz, in 
general, the reaction Course as e whole seeze to involve no shift of 
group. 

'$w,zani: Syntheses Vol. 25, p. 89, John Wiley and Sons, Ino., New York 


