CHAPTERGAI

INTRODUCTTION

G e G ;. E P S S W M = w GE g



Photochemical and Thermal Transformations of Organic
Sulphur Compounds

There has been considerable interest in the

photochemistry of organic sulphur compounds in recent
years and several systems have bedn examined by
different groups of workers. It was therefore, felt
appropriate to review some aspects of both the
photochemical and thermal transformations of a few

representative organic sulphur compounds,

1. Photochemical Transformations of Organic Sulphur
Compounds

l.1 Mercaptans

These compounds occur in petroleum and they are
produced by the photochemical reaction of hydrogen

sulphide with alkenes.® (Scheme 1).

The photochemical transformations of mercaptans
have been reported in the literature.z"e For example,
photolysis of methanethiol gave dimethyldisulphide,

3.4 The formation of these

methane and hydrogen.
products has been explained by the homolysis of S<H
bond to give hydrogen atom and mercaptyl radicals

vhich can further combine as shown in Scheme 2.



SCHEME - |

hy
HpS ———> HS.4+ H.

HS+*+CH,;=CHR ————> HSCH ~CHR

HSCHp ~ CHR +Hp S ————>HSCH,CH,R + HS-

SCHEME -2

CHy — S — H DY CHe—S: + H
*
2 CH,— Sv > CHys-s—cHy
. %
?H3=8 = ~CH; + CH3SH ———> CHy-8-S~CH,+ CH,—SH
CHy SH —— CH_+ + Hs.
CHy + CH;— SH ———> CH, + CH,— S-
HS++ CHy—SH ——> CH,—5-+ H,S
He+ CHy— SH ——= CH,—S: + H,

SCHEME -3

hy
ZHBCHchst +CH3CH —CH,— (CH:A,CH2 CH, )2 S
| 2



Stacey and Harris have reporteds

Anti Markovnikov
addition of thiols to olefins opn irradiation, For
example, photolysis of propanethigl (1) with propylene

resulted in dipropyl sulphide® (2) (Scheme 3).

Upon W irradiation allylic mercaptans, 1like

crotonyl mercaptan has been reported6

to undergo self
addition by a free-radical chain mechanism to give

different products,

It has also been reported that unsaturated thiols
undergo intramolecular reaction to give a bicyclic ‘
compound7 4 and heterocyclic sulphur compounds8 6

and 7 (Scheme 4).

W irradiation technique has been attempted by

9

Baba Yoshio to remove sulphur from mercaptans and

sulphides present in crude naphtha.

1.2 Sulfides
() Simple sulphides

Simple dialkyl sulphides have been shown to undergo
fragmentation: through the initial homolysis of the CaS
bond, leading to radical intermediates, For example,
the principle products in the photolysis of dimethyl
sulphide vapour observed10 were methane, ethane,

dimethyl disulphide and methanethiol.
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Photolysis of episulphidesll

and other cyclic
sulf:l.r:les12 have been reported to give several
interesting products., For example, the photolysis of
tetraphenylethylene episulfide (8) hés been reported

to give 9,10-diphenylphenanthrene (9) (Scheme 5)13,

The photolysis of Diazo(methylthioc) acetophenone
(10) in presence of thiourea gave 3-oxc_thionaphthene
(11) (Scheme &) 14

The photochemistry of phthalimide with a sulphide
function in their N-alkyl side chain has been reported

in literature.l®~17

For example, phthalimide 12
undergo facile and regio selective photocyclization to
give corresponding azathiacyclos 13 and product 14

(Scheme 7) .17

(B) Ketosulphides

The photochemistry of J -ketosulphides have been

studied by several group of workers, 18,19

who have
shown that many interesting products have formed in

these reactions,

Tsuruta and co-vmrkersz o

have shown formation of
3-thiethanone 17 and 18 on irradiation of

P-ketosulphides 15 and 16 respectively (Scheme 8).
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The photolysis of 3-thiacyclchexanone (19) in
Freon 113 gafve products such as thiacyclopentan-2-one
(21) and thiacycloheptane4-cne (22) through the
formation of intermediate ylide 20, whereas the
* product 23 in tert.butyl alcohol seems to result from

a homolytic cleavage (Scheme 9) 31

Pederson and co-workers x:'epm:'l:ed22

that the
photolysis of 2-phenyl-3.1-benzoxathian-%—cne (24)
gave benzaldehyde and dibenzo- [¢,g ] =(1,2) -dithiocan-
JS.S-dicne (26) through thioketone-ketene intermediate
25 (Scheme 10). Subsequent investigations carried

out by Chapmann and McIntosh23

revealed that
2-thiobenzpropiolactone (27) is formed from 24 which
leads to the formation of Di(thiosalicylide) (28) and

not 26 (Scheme 10).

(C) Disulphides and polysulphides

Disulphides have been reported to¢ undergo
exchange reaction as well as fragmentation reaction

on photolysis,

R-S-S-R #* R’=8-5-R' wew-ecd 2(R-SS5-R’)

R-S-S-R ==-3 R-S-R + RSzR + R-S,-R



SCHEME -9

i

0 O o
F -113 + -
(1 ere
S
hy
@ £0 2l 22
0]

! S
= > ¢’ MOC(CH )
t- BuOH 373
23
SCHEME =10
H
S S
. =0
| -]
O 0

0
cetscro + [ T 1 ——o O O
xS
5—S
27 \ 26
= 0

SCHEME —1I

hy
(CHz)3 C-S-S-C(CHz)y ——— (CH3); C =S —S*+ (CH; )5 Co

29



The former reaction involves the cleavage of
8-3 bond giving rise to mercaptyl radical which may
participate in chain reaction. The fragmentation
reaction on other hand, is unique for di- and poly~-
sulfides and involves C-S bond cleavage resulting in
the formation of alkyl and R-S5-S radical.

The photolysis of di-tert. butyl disulphide (29)
has been shown by photo-CIDNP studies to give C-S
bond fission via the triplet excited state of the
disulfides (Scheme 11),24

Fission of the S-S bond in primary and secondary
dialkyl sulphide leads to radical which readily
recombine and thus the compounds are comparatively
photostable, 25

Photolysis of alkenyl disulphide has been
reportedzs to give cycloalkyl7zalkenyl sulphides and
a trace of thiacycloalkanes, For example, di=d-
pentenyl disulphide (30) gave mainly 3-(4-pentenylthio)
thiacyclohexane (31) and a trace of thiacyclohexane
(32) (Scheme 12),26

The photochemical disproportionation reaction of
a mixture of disulphide such as dimethyl and diethyl
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disulphides gives methylethyl disulphide”

as a major
product. A number of investigators have studied thé
photolysis of polysulphides, Thus, for example,
Dimethyl trisulphide (33) on irradiation gives the

disulphide 34 and the tetrasulphide 35 (Scheme 13).%7

28

The photolysis of Dibenzoyldisulphide and

Bis-triflubromethél disulphideza have also been studied.

(D) Unsaturated_sulphides

Photochemical trans formation of unsaturated
sulphides has been reported in the literature.ao' i
For example, naphthylsulphide 36 was irradiated to
give naphtho-thiophene 37 as shown in Scheme 14.31
Photolysis of l-ethoxy-2-(ethylthio)ethgne (38)
.resulted in formation of glyoxalmonothioacetal (39),
ethanezthiol and l-ethoxyel,2-di(ethylthio)ethane (40)

(Scheme 14) 030

N

An interesting example of photochemical
isomerisation has been provided in the transformation
of 4-benz;(1-2. 4,6~-triphenyl-4H-thiopyran (41) to
2-benzyl~2, 4, 6~triphenyl-2H~thiopyran (43) (Scheme 15) .32

Bastein and co—workersa3 have reported the
formation of monoalkylated heterocyclic compounds in
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" the photolysis of pent-4~-en-l-yl sulfides 44

(Scheme 16).

(B) Thiophene derivatives

Thiophene and substituted thiophene have been shown
to undergo variety of photochemical trans formation,> 436
An important type of nleaction observed is interchange
of substituent.37 For example, 2~aryl or 2-alkyl
thiophene (47) isomerises to 3-aryl or alkylthiophene

(48) on photolysis (Scheme 17).%7

It has been also shown that photochemical addition
of dimethylmaleicanhydride to thiophene resulted in
cyclobutane derivative 51 (Scheme 18) 8

|

1,3 Sulfenyl cecmpounds

The photolysis of a few sulfenyl compounds has
been reported in the literature, éulfenyl compounds
can undergo either a homolytic or heterolytic
cleavage under photochemical conditions giving rise
to several products. The photolysis of trichloro-
methane sul fenyl chloride (52) in cyclohexane, for
example, it has been reported to give a mixture of
products consisting of hexachlorodimethyldisulfide (53),
cyclohexyl chloride (54) and hydrogen chloride
(Scheme 19) .39
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I+ has also been shown that sulfenyl halides
can bring about substitution reactions in suitable
substrates under photochemical conditions.4o‘ 4 Thus,
the photolysis of pentachlorobenzenesul fenyl chloride
(55) in toluene yields pentachlorophenyl benzylsulfide

41 A small amount of

(56) as the major product.
dipentachlorophenyl disulfide (57) has also been
observed in this reaction (Scheme 20), The photolysis
of pentachlorophenyl sulfenylchloride (55) in the
presence of benzogquinone gave a mixture of products

such as 57, 58, 59 and hydrogen chloride (Scheme 20),

42-44 4 .ve shown that the

Barton and co-workers
2,4-dinitrophenylthiyl group can act as a photolabile
protecting group for carboxylic acids. Thus, they
have shown that the photolysis‘ of a sul fenyl
carboxylate -G_Q' gives rise to a mixture of products
consisting of acetic acid and 2-amino-4-nitrobenzene-

sulfonic acid (61) (Scheme 21).

1.4 Sulfoxides

The photolysis of several sulphoxide has been

studied in detail.45 -50

Irradiation of methyl
phenacylsul fdxide (62) has been reported to give
acetophenone (63), dibenzoylethane (64) and methane

thiocl sulfonate (65) (Scheme 22),%

15
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Photolysis of episulfoxide 66 has been
reported to yield monothiobenzil (68) and benzil (69)
via ring expansion of the intermediate 67 (Scheme 23) 48,49

An interesting type of photochemical reaction has
been reported by Still and co~workers.5° Photolysis
of 3-methylthiochroman-4-one-l-oxide (70) proceeds
via cyclization, [B-H-abstraction and homolysis of $-0
bond to give 71 (Scheme 24),°°

1,5 Sulphones

Extrusion of 802 and less frequently SO or
sulphur itself by photochemical means has been
attempted in a variety of compomdss.l'sv For example,
photolysis of dihydrothienothiophene sulfone (72)
affords primarily the thienocyclobutene (73)

(Scheme 25) .57

Photocyclo addition of sulphones gave interesting

58  pnotolysis of 3-acetoxybenzo(b)thiophene

product,
1,1~dioxide (74) in benzene-cyclohexene gave

cyclohexene adduct (75) as shown in Scheme 26.

Photodecompositionsg and phenylationso to

sulphones were also studied by several group of workers.

The photochemical reaction of aromatic sulphone has
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been reported to give variety of px:cducts.sl'sz For

example, photolysis of diphenyldisulfone resulted in
arenesulphonic acid, arenesulfonic anhydride,
thiol sulfonate, diarylsulfone, blaryls and
sulphurd.toxide.sz
ketovinyl sulfone (76), SO; extrusion product combines

In the photolysis of mono-;e- .

with the solvent and results into products like 77

and arene 78 {(Scheme 27) .63

1,6 Sulfonic acid and their derivstives

Sul fonic acid and its derivatives have been reported

6470

to give variety of products, For example, photolysis

of og-toluenesulfonyliodide (79) in the presence of allene
gave Benzyliodide (80) (Scheme 28).7°

On irradiation, sulfonic acid and its derivatives
involves reactions like desulfurization, desulfonation
and extrusion of 302.64'65

Photolysis of alkylsulfinate and sulphites involves
the fission of ArSO.OR bond, producing a sul finyl radical
"and an alkoxy radical.n On irradiation, Benzyl
sulphite (8l) resulted into variety of products
(Scheme 29)Awhich involves homolysis of both C<0 and

S-0 bond.’?



SCHEME - 27 20

hy
H3CQ Benzene chQ + CgHs R
H4C SO, R H,C CeHg
76 7 78
SCHEME - 28
CoHe CH, SO, 1 hy ~ C.H. CH. I
e'ls M2 92 CH,=C=C(CHy),  © 58 2
9 80
SCHEME - 29
0
“ hy
CGHSCHZOS('.)CHngH5 e CGHSCH2803CH2 CGHS +
gl | 82
CgHg CHoOH + (CgHg CHp)p O
83 84
SCHEME -30
CH3
CHy
[ v /ﬂ:*ﬂ/
/802 - . _
H3C 0 Hye™ O

85 86



Photo cleavage of benzylic sul fonyl compounds

yield products like sulfones and sul finic acids.73

Sulphonic acid sulfones has been reported to give

interesting products .74 »75

For example, unsaturated
sul{t:,}me 85 resulted into 2,4~dimethylfuran (86) a

(Scheme 30).7°

1,7 Sulphur-nitrogen compounds

Organic compounds containing sulphur and nitrogen
are reported to undergo degradation.76°79 W irradiation
of the dithiazine (87) in methanol or dichloromethane
resulted into methylthiocyanide (89) via the intermediate
88 (Scheme 31).77

Several interesting examples of the photochemical
fragmentations of sulphur containing nitrogen
heterocycles have been reported. The photolysis of
1,2,3-benzothiadiazole-1,L-diaxide (90), for example,
has been shown to give a benzyne intermediate 91
(Scheme 32),7°

1,8 Thioketones

Photofragmentation reaction of thiocarbonyl
compounds has been reported in variety of c:ases.eg"'82
Cyclobutane thione 93 on irradiation afforded

dithiolactone 94 and disulphide 95 (Scheme 33),52
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Irradiation of thiobenzophenone (96) in
isopropanol was reported to give diphenylmethanethiol

(97) through initial hydrogen abstraction. (Scheme 34)83

85,86

r84 and thioketones

ThioTcampho! has been
reported to give dimeric product. For example,
alkylthiocarbonyl compound 98 resulted into

1,3-dithietans (99) on irradiation (Scheme 35),%6

Thioketone also undergoes isomerisation to give
thiol, For example, thione 100 gives the isomeric

thiol 101 on irradiation.®” (Scheme 36).

1,9 Thioacetals

Photochemis try in multichromophoric system has
been reported by Arad-Yellin and c:cm--wm:'ke;:s.88 Thio-
acetal 102 on irradiation gave alkene 103 and ketone
104 through fission of C-S bond (Scheme 37) .86

- -

The major photo reaction of some spirodithiolanes

105 consists of elimination with formation of the

corresponding thiones agg?g whereas the benzo

90 (scheme 38).

derivatives 107 undergo rearrangements

1,10 Ac¢l and Aroyl xanthates

The xanthate derivatives of aliphatic acids are
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generally considered to be unstable., They undergo
ready decamposition to ester and carbon rl:i.:sv.llphi.clce.91
A convenient method for synthesis of acyl and aroyl

xanﬂaategz' 93

have been reported. A detailed study
concerning the photochemical transformation of
acylxanthates has been reported by Barton et al.93l It
has been observed that acyl xanthates 109, 1in general,
undergo homolytic fission of C-S bond giving rise to

93,94 (Scheme 39). The

acyl and xanthate radicals
acyl radicals lose carbonmonoxide and combine with

xanthate radical to give O-ethyl S-alkylxanthate (110).
They have reported thdt S~benzoyl and Sepechlorobenzoyl -
xanthate were resistant to photolysis in boiling benzene
or toluene, O-Ethyl-S-o-chlorobenzoylxanthate (11l1) on
prolonged photolysis in benzene was reported by Praefcke

Klaus et al.g,s

to give xanthic acid disulphide (112).
o-chlorobenzaldehyde (113) and o-chlorobenzoyl
disulphide (114) (Scheme 40),

George and co-—workersgs‘”

have reported the
photochemical transformations of several phthaloyl
dixanthates, For example, photolysis of O,S-~dialkyl-
5,8e-phthaloyldixanthate (115) in benzene solution at
room temperature gave trans-biphthalyl (116) as the

only isolable produwct (Scheme 41) .97
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1,11 Carboxylic dithiocarbamic anhydride

Photochemical transformations of a few carboxylic-
dithiocarbamicCanhydrides have been reported by
Hoffmeister and Tarbell.ga They have observed that
several products are formed in these reactions depending
on the nature of starting materials. Thus, for example,
the photolysis of benzoic pyrrolidine dithiocarbamic
anhydride (117) gave rise to a mixture of products
consisting of N-benzoyl pyrrolidine (118), benzoic acid
(119) and pyrrolidyl thiuram hexasulphide (120)

(Scheme 42), '

Thompson and co-worke r399

have studied the
photodecomposition of several substituted 4<hydroxye-
benzyldithiocarbamates, Thus, for example, 4-hydroxy=
benzilZdithiocarbamate (121), on irradiation in dry
and wet methanol give different products which include
diphenylethane (122) N,N,N*,N'-bis(tetramethylene)
thiuram disul fide (123) and 4-hydroxye3,5-ditert.

butyl benzaldehyde (124) (Scheme 43).

George and co—worker394o 97,100

have reported
the formation of various products in the photolysis of
several acyl and aroyl carboxylicdithiocarbamic

anhydrides, Thus, for example, photolysis of
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3-(dimethylaminodithiocarbamyl) phthalide (125) gave
meso-3, 3" -dihydrobiphthalide (126), as the only

00
isolable product (Scheme 44) .1

1,12 Thiocarbonates, Thiocarboxylate and Dithiooxalates

Photolysis of thiocarbonates are reported to
result ipto the formation of decarbonylated prodx:lcﬂ:.’:':):"“"o3
Thus, for example, photolysis of thiocarbonate 127 gave
tetrathiooxalic acid ester (128) which in solution, is
in equilibrium with its [4%2] dimer 129. Tetrathio-
oxalates are probably unstable at room temperature

(Scheme 45) 192

Hein and Metzer1°4

have reported the photo
fragmentation of 1,2-dithiooxalates, dithio and trithio-
carbonates vhich involve elimination of carbon monoxide
and carbon monosulphide, Photochemical addition
accompanied by rearrangement has been reported for

thiono compound (130) (Scheme s6) 195

Photolysis of thio and dithio acid esters has
been extensively studied.106.113 For example, photolysis
of O-i-Benzyl-Z-methylthiobenzoate (133) gave:

thioketone (:_l..:ig) and trans alkene ,(‘1-25) (Scheme 47) %09

W irradiation of 3,3-bis{arylthio)phthalides
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(136) and S,8'-diaryldithiophthalate (137) ylelds
trans-biphthalyl (116) via photolabile intermediate
(138) and not from a phthalydyl carbene 139

(Scheme 48).112

2 Thermal Decomposition of Organic Sulphur Compounds

Thermal decomposition of a variety of organic
sulphur compounds have been investicated in detail, A
brief survey of the decomposition of a few organic
sulphur compounds are described below :

2,1 Sulfides, gulfites, sulphates, sulphone an

sulphoxylate

The pyrolysis of several types of sulphides have
been studied, Some of these substrates include
dibenzoyl digulfide,*l? aialkyl sulphides,??®

116 .11yl sulfides,1?
119

dialkoxy sulphides,
i18

dibenzyl

120

sulphides, azosulphide and thiuramdisulphides.

Themolysis of dialkoxy «:'1:I.sulyplrz:lde]"‘l'‘S

140 above
120° was reported to give aldehyde 141, alcohol 142

and free sulphur (Scheme 49).

A mixture of products have been reported in the
thermolysis of benzylsulphides. The products included
hydrogen sulphide, toluene, benzaldehyde, dibenzyl,
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stilbene and tetraphenyl thiophene.lla The probable
mechanism involves the initlal cleavage of C-S bond
and a series of hydrogen abstraction, coupling,

dehydrogenation and cyclization processes.

Thiuramdisulphide 143 on heating decomposes to

give products like ethylene and 1,1,3-triethylthiourea

(144) (Scheme 50) 120

The pyrolysis of biphenylene-2,2'-sulfite (145)
has been reported to give dibenzofuran (146) and

l1-hydroxydibenzofuran (147) <through the loss of

121

sulphur monoxide and sulphur dioxide. Similarly,

the pyrolysis of biphenylene 2,2-sulfate (148) results

in the formation of 1-hydroxydibenzofuran (147)

(Scheme 51).122

A number of sulphones have been reported to exclude

123125

sulphur dioxide on pyrolysis. Paul de Mayo and

co~worker§26 have reported that theitr-i,l-dioxide
(148) do not lose sulphur dioxide on heating upto
750° and forms sulfines (149) (Scheme 52).

Thiet 1,1-dioxide (148) in the presence of

d127

norbornene has been reporte to give cycloadduct

150 of the Dief)-Alder type (Scheme 52),

35
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Pyrolysis of sulphonic acid esters have also
been studied by several workers, The pyrolysis of
di-n-butylsul foxylate (151) at 130° gave variety of
products which include n-butyl alcohol, sulphur dioxide,

sul fur and 1-butene (Scheme 53).128

The pyrolytic decomposition of dithiocarbamate
and related substrates have been studied by several

workers.129'134 Thus,

for example, alkyl substituted
dinitrophenyl N,N-dimethyldithiocarbamate (152) on
pyrolysis gave kariety of nitro 1,3-~benzodithiocl-2-o0ne

(153) and disulphide 154 (Scheme 54).133

1134 studied the pyrolytic

Chande and Kulkarm
decomposition of carbamyl disulphide. Bis(N=diethyl-
carbamyl) disulphide (155) which has been found to
afford diethylammonium diethylthiocarkamate (156),
1,1,3-triethylurea (157), ethylene and elemental

sulphur (Scheme 55) 134

The formation of olefin is reportedl3® in the

thermolysis of alkylthiol and thionocacetates, Nakai

et 310136

have reported [3.3] sigmatropic
rearrangements on pyrolysis of allylic thionesters

(158) (Scheme 56),



C,Hg 0 0 Co Hg
i
/\N—-c —5—-5—2C —-—N<
C, Hg 195 |a | C2 Hs
0
Csz\ o +/C2H5 Csz\ "
/N-—-C-—S—HZN\ + N—=C-NHCoHg
CoHg CoHg CoHg
156 + 157
CH, = CHp + S
SCHEME - 56
[//ﬁ\ fAN _ (\S
-~
07 SscH, | 07 >scH,
158 | 59
SCHEME -57
0O S 0 0 0
i 1 A X t T
CgHgC ~S-C-0CHg—> CHgC ~5-S-C-CgHg + CgHgC -0 C,Hg +
160 el 162
Q N CeHs ?e“s
CcHgC-SCHg + CoHgC—SCoH. + M
163 16¢ CeHs” 57 “CgHg

165 °



243 Acyl and Aroylxanthates
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Thermal decomposition of acyl and aroylxanthates

has been studied by different group of wox:‘ker:e.‘i.9]""93

Thus, for example, when O-ethyl E‘.~--l:enzoylx.-:mthai:eg'2
(160) was pyrolysed under vacuum, a mixture of
products consisting of dibenzoyldisulphide (161),
ethyl benzoate (162), ethyl thicbenzoate (163),
ethyldithio benzoate (164) and 2,3,4,5-tetraphenyl

thiophenenonasulphide . (165) were formed. (Scheme

5'7).92 It has also been shown by these workers that
nonasulphide 165 is not a direct product of the

thermal decomposition of xanthate 160 but it arises £

from dibenzoyl disulphide (161).}'% Barton ana

93

co-workers have also studied the thermolysis of

several arovlxanthates and they have shown that esters
and carbon disulphide are formed in these reactions.

Similar observation has been reported by George and
924

substituted acetylxanthate.

co=-workers in the thermal decomposition of

Thermal decomposition of phthalyl and unsymmetrical

phthaloyl dixanthate has been reported by George and

96,97,100

co-vworkers. For example, dimethylphthaloyle

dixanthate (166) wvhen heated around 230°-240° for

33
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30 minutes gave a mixture of products which include
thiophthalic anhydride (168) O,S-dimethylxanthate
(169) and carbonyl sulphide., The formation of
thiophthalic anhydride is through the formation of
thionZphthalic anhydride (167) (Scheme s8) 37

2.4 Carboxylic_dithiocarbamicoanhydridé

Thermal decomposition of carboxylicdithiocarbamic
anhydrides are shown to give the corresponding amides
and carbon disulphide.97'98'137‘138 Thermal
decomposition of 3=-(aminedithiocarbamyl)phthalides

has been reported;oo

to give interesting products.
Thus, for example, thermal decomposition of 3-(dimethyl-
aminedithiocarbamyl) phthalide (125) gave a mixture of
products consisting of 2-thio-3,3'-biphthalide (179),
iso-coumarino [4,3-c | thioisocoumarin (171) and

3,3'-dithiobiphthalide (172) (Scheme 59),1%°

2,5 Gemdixanthylmethanes

It has been reported that gem dixanthylmethanes
are formed in the reaction of potassium-O-alkyl
xanthates with dichloromethanes, Thus, in the reaction

‘of diphenylchloromethane (173) with excess of

potassium-O-ethylxanthate, the gemdixanthylmethane (174)
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was obtained.}®? The same dixanthylmethane 174 wvas
formed in the reaction of diphenyldiazomethane (175)
with diethylxanthogen disulfide (112). The thermal
decomposition of 174 gave thiobenzophenone (96)
(Scheme 60).139 The reaction of diphenyldiazomethane
(175) with anhydrosulphide of ethylxanthic acid (176)
gave a substituted thiirane140 (177). It has been
shown that thiirane 177 undergoes decomposition to
178 on heating (Scheme 60).'4°

Schonberg and ?resel41 have reported that an
interesting 1.3-diph§ny1-1.3~dithio—1.2,3-triketcne
(181) is formed by the treatment of symmetrical diphenyl
tetrabromoacetate (179) with potassium-O-ethylxanthate
(Scheme 61),

2.6 Eyrolysis of Xanthates

Formation of olefins through the pyrolysis of
xanthates has been wWell documented in literature.142'143
This is a useful method for preparing unsaturated
hydrocarbon from alcohols particularly in the terpene

group (Scheme 62).

144-146

Catalytic rearrangement of xanthate to

dithiolcarbonate was studied, Study of the crossover
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reaction showed that this rearrangement might be
intermolecular., For example, 2-cycloalkenyl-S-
methylxanthate (182) on pyrolysis gave corresponding

dithiolcarbonate (183) (Scheme 63),1%5

2.7 ':i_hioncarbonates

Diarylthionocarbonates rearranges intramolecularly
to the corresponding thio]':ca rbonates on heating upto
range of 200-300° (Schonberg rearrangement) 147,148
A similar rearrangement has been found to take place
also for O;S-diphenyl dithiocarbonate (184) (Scheme
64) 149 The arrangement that takes place vhen
ethylphenyltrithiocarbonates (186) are heated above
their melting points provides a convenient method of

150 (Scheme 64) .

-

preparing aromatic thioloesters.

N
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