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Abdraet-In the ozone oxidatioo of thiokstera in I&licbhnoetbe at room temperxture, Sacylthbl !&oxides 3 
are proposed as intermediates. Tbe ixoktioa of cmboxylic xcid xnbydrides and dklkyl disulp&ides as the actual 
reaction product.3 can be explxined x.9 resulting from the decomposition of the un8tabk Sxcyl Sacyloxysul- 
pbonium salt 4 arisiq~ probxbly from the reaction of tbe intermediate S-acylthiol S-oxides with xmatbr mok of 
tbiokster. However, in the case of hindered tbioksters. the !Gx.cyitbiol !&oxides formed m, possiMy via xn 
S-r0 acyl shift, to the corresponding acyl sulphenates 12 which on fur&r oxidation kad to the mixed carboxylic 
acid adphonic acid anJ~ydrid& 13. _ 

Although the oxidation of thioksters has been object of 
some attention in the past, there has been little detaikd 
work carried out in this geld. 

Oxidation of thioksters RC(O)SCH& with peracetic 
acid in excess of acetonitrik was found to give the 
correspondii carboxylic acids when R and R’ are both 
aromatic. When R’ is aliphatic, R being either aromatic or 
aliphatic, a sulpbonic acid R’CHM and carboxylic 
acid RCOOH are formed.’ 

In general, potassium pew te and hydrogen 
peroxide did not oxidixe the thioksters. However, Otto 
and Lueders’ did obtain ln%lxok acid and benzyl- 
suphonic acid from pennaoganate oxidation of benxyl 
UlioikBxoate in acetic acid. 

The preparation of stabk Sacylthiol !&oxides (a-keto 
sulphoxides) was reported by Barton er &’ who obtained 
them from oxidation of monothiocerbonates and mono- 
th&arbamates with m-chloroperbenxoic acid. Com- 
pounds of this type have been postulated as possible 
intermedkks in the oxidation of thioksters either with 
N-bromosuccinimide or iodosobenxene in the presence 
of an alcohol.’ 

In a short communication, some results of the ozone 
oxidation of thiolesters were reported.’ The action of ru 
thenium tetroxide was described as a&ding in some 
instances the corresponding acyl stdphonates.? 

We wish now to report some new data concerning the 
oxidation of thioksters by oxone. We believe that the 
obtained results, as well as the ones hit&to obtained 
through the use of other oxidants and until now kft 
unexplained, can be utukntuod on the basis of the 
intermediate formation of the unstabk !3+cylthiol S 
oxides. 

Previous attempts to oxidixe thioksters by the action 
of oxonised oxygen at - 25” in I-396 sohrtion in carbon 
tetrachloride were unsuccessful.’ In the present work the 
thioksters could be oxidixed by passing a stream of 
oxonised oxygen (ca O.OSmmok of oxone/min) 
througha~RI96sohttionofthecompoundin12di- 
chloroethane at room tern.. PeriodicaUy, samples 

were taken and analysed by gk and IR spectroscopy. 
The reaction was considered complete when no more 
starting material could be detected. The thioksters used 
are listed in Tables 1 and 2. 

In the reaction with oxone, the primary and secondary 
Salkyl esters of cyclohe xaotcarboxythiolic acid show a 
long induction period before the lirst m&kations in the 
gaschromatogramorintheIRspecbumbecomeap- 
parent. They demand a high concentration of ozone and 
about IS hr are needed to completely oxidixe 10 mmok 
of the thiokster. However, only 0.45 mok of oxone are 
consumed by 1 mole of the compound. After evaporation 
pf the solvent, the reaction product yields on distiUation 
the corresponding dialkyl disulphide and cyclohex- 
anecarboxylic acid anhydride (Tabk 1). Such a long 
induction period is also observed in the oxidation of 
t-butyl cyckhe~ xythiokte and n-butyl 23 
dimethylthiotpropionate~ though these compounds do not 
ykld the same type of products (Tabk 2). Thidbeu 
xoates and phenyhhiokcetates react quite rapidly with 
oxone. The reaction reaches compktion after an average 

Tabk I. Oxonolysic of thbka~~ RC(O)SR’ in l&tkt.do~~ 
ethane at roam temperature: Carboxylic xcid xnhydrides and 

di.blphideS 

0 
R R' (R-&20' R-S-S-R 

lyieldt) (yield%) 

cyclo-C6H11 n-C3R, 85 84 

iso-c3n, 97 06 

n-C,Hg 94 04 

Set-C,iig 91 04 

n-C6"13 82 82 

cyclo-C6Hll-CH2 90 85 

l Together with sane cyclohexanecarboxylic acid 
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attains a maximum intensity at an early point of the 
reaction. Thereafter it rapidly disappears to give place to 
a new set of singkts at 6 3.26.2.97 and 2.70 together with 
the ones corresponding to acetic acid. This can be con- 
veniently explained if we assume that beyond a certain 
concentration the Sacylthiol Soxide enters further 
reaction at a higher rate than the one of its own for- 
mation. The high susceptibility of 3 to hydrolysis justihes 
the formation of acetic acid. 

The oxonolysis of an equimolar mixture of n-propyl 
cyclohexaoecarboxythiokm and bbutyl cycle 
hexanecarboxythiolate in identical conditions, a&rds di- 
n-propyl disulphide, n-propyl n-butyl distdphide and di-n- 
butyl disulphide in the proportion of 1:2:1 as shown by 
glc. Identically, methyl n-butanestdphonate can be 
ident&d by gk and tk as one of the reaction products 
of the oxonolysis of a mixture of methyl cyclohex- 
anecarboxylate and n-butyl cyclohexanecarboxythiolate. 

These results can be rationalixed in terms of the 
mechanism ouUined in Scheme 1: The initially formed 
ozone-thiolester adduct 2 after losing an oxygen mole- 
cuk affords the Sacylthiol s-oxide 3. It is known that 
thiolesters possess good acylating properties that make 
t&m useful acylating reagents. Thus, in the presence of 
another mole of thiokster, 3 would be acylated at the 
O-atom of the sulphoxide group to originam an Sacyl 
Sacyloxysulphonium salt 4 which on work-up decom- 
poses to the carboxylic acid anhydride 5 and the di- 
sulphide 6. 

This mechanism is very well in accordance with the 

observed molar ratio of oxone consumption and also 
gives an explanation for the fact that disulphides, indeed, 
appear as products of the reaction, though they are not 
able to survive under the reaction conditions, being 
rapidly oxidixed to the sulphonic acids as it is found in 
control experiments. Siuce it has heen reported that the 
presence of strong ekctron-withdrawing groups a to a 
stdphur atom can prevent its oxidation by oxone’ the 
formation of a sulphonium salt of the type 4 would 
account for that fact The inability of thiolsulphonates to 
be oxidixed by oxone ander the reaction conditions 
seems to be a confbmation of this. 

In a previous communkation’ it was shown that 
ethoxycarbonyl benxyl sulphoxide 7 was able to undergo 
acylation at the sulphoxide O-atom to afford S-acyl S 
acyloxysulphonium salts of the type 4. !&me of these 
could be isolated as BP,- as white pasty solids which 
rapidly decomposed at room tempemture. They react 
with sodium mercaptides under nitrogen atmosphere to 
alford the corresponding anhydrides end disulphides 
(scheme 2). 

An interesting reaction is exemplified in Scheme 3. 
Though thiocarbonate 0, !Miesters are known to be 
somewhat resistant to nuckophilic attack, ethoxycar- 
bony1 benxyl sulphoxide 7 reacts with O-ethyl S-benxyl 
nxmothiocarbonate in ltdichloroe&ute at reflux tem- 
perature to afford diethyl carbonate, dibenxyl disulphide 
and Co1. However, as expected,’ under these conditions 
andafter2OhrW6oftbethiolesterarerecovered. 

The thioksters listed in Table 2 do not follow the same 
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reaction path. After evaporatjDn of the _ _ solvent under 
reduced pressure, a yellow to brown coloured liquid is 
obtair& which extensively decomposes on attempted 
distiUation. Left in the air or by treatment with water it 
decomposes to the corresponding carboxylic acids and 
s&ho& acids which can be unequivocally identi6ed by 
glcthroughtheirmethylatedproductsandbycompmison 
with authentic samples. Their good acylatiqt properties, 
IR (v, cm-‘, 1780,1380,1180) and ‘H NMR spectra are 
in agreement with the expected for the acyl sul- 
phomues?‘O 

Asalready~thethiolestersinthisgr0upexhibita 
d&rent behaviour towards oxoue, depending on the 
preseuceorabseuceofabenxeneringintheacyl8roup. 
They lead, however, to the same type of reaction 
produ&.TheinaueMX.ofthebenxenerinpaulbe 
relatedtoitsabibtytoreleaseelectronstotheC=O 
group, thus increasin8 the electron availability at the S 
atom. The form&n of omllbtbioksta compkxes with 
the partic&tiOn of the benxene ring” could also 
contribute to explain the easier oxidation of thiolben- 
xoates and phenylthiolaceMes. 

The fact that t-butyl cyclohexanecaW X@iOhktlDd 

n-butyl2&dimethylthiolpropionate also afford the acyl 
sulpbonates on oxonolysis instead of the disulph&s and 
the carboxylic acid anhydrides, speaks in favour of the 
~uence~fstericfactorsinthecourseofthereaction. 
For identical reasons it does not seem likely that the acyl 
sulphonatescanarisefromtheattackofamerca&&ion 
to the thiokarbonyl group of an intermed& S-acyl 

Sacyloxys4rlphonium ion where steric requirements 
would be expected to play an important role (Scheme 4). 

If we assume the initial formation of an Sacylthiol 
S-oxide in the reaction of ozone with thioksters, the 
above con.9i&rations sug8eet that the nature of the reac- 
tionpmductsdepeudsontheabilityoftheumeacted 
thiolester to e&t the acylation of 3. When this acylation 
takes place easity it gives an Sacyl s-acyloxysulphonium 
salt 4 which on work-up decomposes to the carboxylic 
acidanhydrideSaudthedisulphide6.Withhindered 
thiolesters wbm, owing to steric or electronic reasons, 
this acylatiOn step becomes more diflicult, the S-acylthiol 
!&oxide preferentially v via an s-0 acyl shift 
totheumespoudingacylsulphenate12Thisisfurther 
oxidixed to gtive the acyl sulphonam 13 (Scheme 5). 

The fact that in this case 1.8mole of oxone must 
supply 3 atoms of oxygen is in agreement with previous 
tIndh@sY 

It is interesting to note that henxyl pbenylthiolaceWe 
14 reacts with oxone to give benxoic acid and phenyl- 
aceticacidintheratiOof3:2togetherwithtraces0f 
benxaklehyde. When the reaction is carried out using 
carbon tetrachloride as solvent and ‘H NMR spectra are 
traced at frequent intervals the formation of a new 
singlet at d 3.60 can be detected (phenylacetic acid 
shows a singkt at 8 3.54). These observations could be 
explained in terms ,of the mechanism outlined in Scheme 
6. 

The acyl sulphenate 16 formed by the feaffaaecment 
0f the Se~ylthiol S-oxide 15, owing to the acidity of the 

lh: R = Ph, R’ = n-C.Ho 
II: R = Ph. R’ = s-C& 
11: R = Ph. R’ = t-C.Ho 
II: R = PhCHa. R’ = n-C.Ho 

lm: R = PhCHa. R’ = s-CIHo 
In: R = PhCHn, R’= t-C&. 
lo: R = t-C.He, R = nC.H. 
lp: R = cycle-CeH,,, R = t-&H. 

Scheme 5. 
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henxylic protons, could undergo an &type reaction’z to 
give the products. 

Under the reaction conditions phenylacetic acid is 
oxidized to benxoic acid. In general benzyl groups are 
found to be sensitive to the action of ozone. Benxalde. 
hyde and hen&c acid were also formed durin8 the 
oxone oxidation of benzyl thiolbenzoate, benzyl cycl* 
bexaaecarboxythiolate, benzylsulphonic acid, Q- 
toluenethiol and dipbeayl disulphide. 

The reaction of an alcohol with a mixture of ethyl 
thiolbenxoate and N-bromosuccinimide aikded an acyl- 
atin intermediate, whose IR absorption bands at 17&I 
and 1180 cm-‘4 areinagreementwithtbepresenceofan 
acyl sulphenatc group. Since it is known that bm 
sulphonium ions react with hydroxylic compounds to 
aBord sulpboxides,” the acyl sulpbenate. must originak 
from the wment of the previously formed ben- 
xoyl sulpboxide. 

That the reaction of N-bromosuccinkde with 
thiolesters affords the corresponding bromosulpbonium 
salts, is demonstrated by allowing a mixture of O-ethyl 
S-benzyl thiocarbonate and N-bromosuccinimide in car- 
bon tetrachloride to react at room temperature. After 7 
days the expected Pummerer mment product 17 
is isolated in 7996 yield. 

reported in 6 values. IR spectn were rccohd by 2 PeAin- 
Eher7OOiostrumeotforlDohrhg~TbelRspcctlaof 
pure compounds were taken by 2 Perkin-Elmer F 11 gas 
c-b with N2 as a carrier rtod PlD detectors. 
Idc&htions wae made by comphoa with authentic samples 
intwodiRerelItcokulmspurchascdfromP*~X~ 
on Chromosoh G AW-DMCS (ref. 4s3453) aod A&zoo L on 
Cbmwwwb P (ref. 4!J6-U751) were used. TIC and Pk- platea were 
prqmred with silica @ Gl’zv (E. Mcrck,t~st$t~. CapiUary 
m.ps were takco with a Bucchi htnuncn lmuxrecti. 

lo the gcaa8l prochrc a stream of otoniscd 4 (ca 
0.OSmmobof~min)wupasred~a~l096sdnoftbe 
compou~I in l&licbbroethane at room temp. At rqular iotcr- 
vals. sampks were taken ami annlyacd by lR, glc and UC. The 
rw&mwasconskhdcumpktcwbconomorcstuting 
mat&al could be de&&al. The solvent was tbco evaporaM at 
reduced prusurc pad the rwiduc was wahd-up for isolation 
aDd ide&catioo of the reactioll products. 

Owadyti of r-bmtyl cyc--We le. The 
tbiokstL?r (2& IOmalok) w&3 dissolved in 4OIld of l&ii- 
cw amI ozoaisal for 15 hr. The soivellt w&9 cvaporatcd 
at reduced pressure and the residue was dissolved in 20 ml of dry 
etba and dried ovcz MgSQ. After flltratioa, tkc ether was 
evapored. The residue yiekkd two d&eat fractions on dis- 
tiMon. The first fmctioo, b.p. w/l1 mm Hg, was identitled by 
lR, tk, gk and ‘H NMR as diebutyl diaulpbkk by comparison 
with an authentic aampk, 03 g (84%). TIK second fraction, b.p. 
lza’ll I mm He, was fauDd to be identical with an authentic 

0 Br 

II I 
EtO-C-S-YHPh - 

bH 

E+O- 1-r 2,, - 
+r’ 

Et0 f S - - - “c:, 

0 Ni 0 

YY 
scheme 7. 

17 

When O-ethyl S-@-nitrobenzyi) thkarbonate is II.& 
the corresponding bromoderivative 18 is obtained in 
about the same yield after 5 days. The corresponding 
carbonates 0,Odiesters do not react under these con- 
ditions. 

These results are identical with those obtained by 
oxidation of sulphides with N-bromosucci&nide.‘J 

Tk thiolwtcrll well? prcpued from the com?spondin# tbiols 
and acyl &brides by uauaI procedurea lad aoalyscd correctly. 
Ccl, and I,2- (Uvaaol. E. Merck, Dar&&), 
were nsed after distiBatioo over P&. ‘H NMR spccba wetc 
obtained at 6oMH2 either witb a Perkin-Elmer RI2 instruarent 
otwitbaNllc~MagD&RersoMnce Ltd. (Bucks) htrumeat. 
TMSwa.susedasanintmnalstaodardaodthect.tcmicalsbiftaarc 

sampk of cycbbexaaecprbo xylic acid anhydride, 1.12g (94%). 
ldhcal resulta with 0th thioksters are listed in Table 1. 
Ozonolysls of seebuy/ thidbmate 11 The ozonolysis was 

carried out in a solo of scebu$l tthlbcntdate (Me, 1Ommok) 
in 4Oml of lfdiithucthe for 6br. After evaporation of tbc 
solvent, a brownish-yellow liquid 0.2~). v,. cm-‘, 1760, 13% 
1180 (‘H NMR sa Tabk 21 was obtained. This was dissohd in 
30 ~&of dry ethc; and cxcch of diazomethpae was bubbkd into 
the solo. Tke ether was evaporated and the miduc.again dis- 
rolvedia30mlofdryetber.lrlofthissolo~injectedinthe 
g&s chnnnatograph. Metbyl bcluzate and mculyl bbutaacsuC 
phonate were ideoti9cd by comparison with authentic sampks 
and tkc lxnn?sponding peak areas were calculated. The etben?al 
solo was then evqxmtcd and the residue disaolvcd in JOml of 
dry &OH. The formation of methyl bcnzoate was detected by 
glc. fhxss of dh7.omcthMc wal bubbkd into the rnethanolic 
solo. tbc solvent was cvaporatal and tbc residue dissolved in 
~OmlOfdryetha.l~IOfthissdn~iajectedrn~ltps 
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cash. Mcthyi bmmatc and metbyt a-~~ph~e 
wereideatilkdasbcfonaodtbccorrwpondirigpcakarersw#e 
catcuktcd. Prom tbe ditfme.nce found in tbe peak mea9 before 
aod after metbaootysis the yktd on bcnxoyt nebula 
was CatcukM (86%). 

~~~~~~way~~~~~ 
tktCdblTSbk2, 

0zoMty;&¶ of tlIio&&tm iR kht prtsmet of #n&am! The 
Imctiofls of ltbiltyt CYC~~X~~~ fc ad lbtnltyt 
tihtbcpzorte 1s can be taken aa pcaclat examples: n-butyt 
cycto&xaaaa&oxytbiotete (1 g, II mmok) was dissolved in 20 mt 
of l&dkbbro&me to wbkh 1 mt (0.79g, 2.5 mmok) of dry 
Me0H was added. After 18br. the sotvent was evaporaM aad 
tbensimiewnstakeniolomtofethaandlomlofwaler.Thc 
etbcrkycfwassqnmtcdamittteaqucouskycrextractedtwkc 
wi&&r.TbcjoiacdetbMcatcxlractswcrcdrkdoverhf8S0,, 
~~~~ev~.~nof~~~~ve 
0.64 g (909s) of mctbyt cycw xykte, b.p. 18T. 

~~~~t~e~nof~~~p~ 
wastaticnia3mtofgkciatAc0Handagatnevaporatedat 
rcduccdpr#Xsllrc,tbtsopEMion~npeatedtwicc.Dis- 
t&ion of tbt residue gave nests acid b.p. 
147YO.SmmH~ 0.620 (909s). Tbc anitinc sntt bad m.p. iSY, 
m.m.p. lsp. Mctbykrion of t&c acid in mcfbmaoiic sototion witb 
diaxometttaoe atfonkd methyl n-b&ocsutpbonntc identkat by 
fR’HNMK,gkrmlttcwitbanantbeotksampk. 

Ill idcnticat conditioos. n-botyl tbiotbenxo@ lb (1.94& 
1Ommok). after 6br, gave mctbylbenzoate, b.p. lw (f.Pg. 
9096) aod n-butaMsldptKmic acid (1.24& 9096). 

Afivuf ozimotys& of n-p#upyl~~~~~~ lr 
erul n-bnfyt cycMcuMarfKkxyth&hDatt IE A sotn of lkt!mPYl 
cysts (0.93 g, 5 mmokj mid n-b&y1 cycio- 
hexmmcuboxythioktc (1 g, 5 mom&) in 48mt of t&dkbtoro. 
cttmnc’was ox&& for 16br. The &doe obtaiacd after 
@vapor&ion of ttx! sotvent showed the cbara&risGc IK bands of 
c~cbbQIwurbo~ytic acid anbydridc ~-cm-~, 1810, 1740. 
lOTOsndl~.Thcmintpnrmstreotbdwitbt5%N~0~~Pad 
exttxctcdtwkewitb2Omtofetber.Tbecumreatsoblw&swas 

b&d owwlytit- of n-i’ltlyl cyckhtwntca?bo~& lc 
and nrethyl cyw dOX@ltETtICIWtCtionW8SC4iI&dODt 
80 befon with 8 SOtD of a-batyl cyci- xythloktt (I& 
0.5 mmok) 8nd Inertly1 cycklm xykte(lg,7mmok)in. 
Nml of 1~~~ 
s&cat tbc rcsidnc sbowut the ebam&n&c 

duriae 6k ,p chuff ;;g 

huraaecorboxytic acid anbydride, v-cm-’ l810,174O,l#O & 
1ooD. After tr+mcnt witb a lS% NaOHaq. it was extracted t&c 
times witb 1Omt of etbcr, the ethrral ftactions were joined and 
dried ovct tifg!& This sob! wa!i used after 8ttration for gk 
amdysis. DL&atyt disutpbidc and metbyt o-butaaeautpbomuc 
were idcntitkd by compmison with m~tbcatic samples snd found 
to be preseiit in the ratio 2.s:l respc&vety. I&&at resutts 
wen obtained by UC (etucnt: CH,Ct : rhexanc 3: 7). 

~~ of baurt ~~~ 
oxowtysis of wg (1Ommok) in 48mt of l&dkbkmethMe 
wascanicdoutinl8br.Tbeproductswaeidcnti6cdbytkas 

Mgso,aldthccumrevaponted.Ttlc~yioldedondi&- 
titkuon cyclnhcxwwmbox ytk ecid, b.p. 1~-1~~4~ Hg 
(0*730.57%).Tbere&iocofibcdis@ktimlwasnXry@ttisod 
fioararteramivieklcdbsazaicacid~p.1210f0370,3096).Tbe 
~~~~~EW~~~~~ 

ncry-II (light petrohmMaoH) gnve !Mmnxyl tohlene 
a-tbiotsntpboo&, lap. lUU=loBs9 v, (KBr) cm-l 1330, 
112O, ‘H NMK (CDCt& 4103 (2H. s),4.2O (2H. 8). 7.33 flOH, s), 

idmk8l with ml mlttlcrl!ic aampk (O&3& 60%). The mother 
liquors after evapor&on yktded bmmatd&y&, idcnti8cd by its 
2&diaitropbcnytbydmxooc, m.p. 2750-w’ (0.124g. 4%). m.m.p. 
23Y-236O. 

fkonotysi.~ of &twsgl phtwM&Iacutrt II. Tbt ozonotysia of 
bcnzyt pbcnyttbt~locetatc doring 6br fotlowut by ‘H NMK 
spectroscopy, atfordcd bcaxok acid and pbenytacctk acid in the 
ra!io3:2ascatcu&dfromtbeNMRsp&rum,tog&erwi& 
traM3 of bmuatdebyde. The spectrum was idmlticat to tbc one 
obtaioedfroma~oftbesamccompoumJsinid&cat 
proportions. 

mht?.+ of ~~~~~a~~~t~~rn 
tttm~&mtr 8b. A sotn of sitver tctr&oruboratc (O.O97g, 
O.5 mmok) W 5 mt of dry CHtc1, was added dropwise, I.&I 
stirriog, to a Smt sotn of etboxyaubooyt benxyt sutp&xidc 
fO.ltMg, 05 mmotc) and bcnxoyl cbtori& @.O76g,OJ mmok) in 
CH~t~,at-t00,TheAgCtpptwpsfUtend~~tbesohrent 
wasevapo&cdondcrrstreamofNs.lImrc~aftcrrccrys- 
tattisation (BtoAc-ttgtit petrokmll) gave wbii pasty crystats 
v-cm-l (C&Ct& 1760, 1735.159O. 1204 lO6O. lO25, bigbty 
hygroscopic,tba!decomposedtiroomtcmp.Wbeadksotvedtn 
CH& at -18” upon add&ion of ao cqtdmokr amouot of 
PhCH&Na in mcthanalic do under N2. &mctbyt 0-bcnzoyt 
carbom~!~ (O&i 63%). P,,crn-‘. 1810. 17SO. 127O. 119O. 1178. . . - 
lolo,7O8&ddiiytdisatpGte&?&aio&. . . . 

SYfUM d by 
sag t~~~~t ne Tbt rcwth of ctboxycsrtmayt 
bmlxyt sntpboxid@ (0.1061, OJmmok), &by1 cbbfof~ 
fatrug, 0.5 mmok) Md saver - (0.097 & 
S~)~~~~d~tt~~~- 
xykt&xycmbonyktboxyaubonytoxysntpttordom tetrallmro- 
bor& as white pa&y crystats v-cm-’ (CH&U 173&137O, 
123O. loao, 1025. The reaction with PbC&SNa SEorded ctbyt- 
c&ooate and dibcnxyl dkutpbide tdm&led by gtc sod ttc. 

Reoc#on of ridohm w&h N-b~su~~~ A mixtam of 
N-bnm~uccinhnide (3.6g, 20.4 mmok) and My1 Sbrmxyt 
tbioc&o1&~(26g, 13.6~k)~~~~CC~~f~rn 
Egtlt,wass?irr&atlXIomtcmp.for7days.Ttlcformed!mc- 
ciuimide was fit&cd off and rccryMtiscd Irom ak&t, q .p. 
lu” (1.8s. 909s). The 8ttrate was &kcted and ttm sotvcat 
evaporated. The di&ktion of lbe restdue 8ave 0-etbyt &(a- 
bromobmuyt) tbkcm&& 17 b,p. 91=94VO.l5 mm Hg (2.9g. 
79%). fit v, cm-’ (CCW lb, 14SO, Il.%, ‘H NMK g (CIX&) 
1.19 (JH, 1). 4.25 G?H, 9). 6.45 OH, II), 7.30 QH, 3. (Foundz C, 
43.86, H, 4.a; Br, 29.86; S, 11.60. C&c. for C&~BrqS: C, 
43.65; H. 4.03: Br, 29.w. St 11.65%). 

In a simitar m&ion 04~1 !SdhWbcazy~ tlhcubD& 
gave ft after 5 days, m.p. 79&M (2.5 II, 78&l, IK v,, cm-‘, 
172.5,1610.1530. MS, llSO, ‘H NMR 8 (CDCt3 1.38 (3H, 1), 4.36 
(2H. 9), 6.52 (lH, s), 7.84,8.45 (4i.t. AB, Ja = 1OHx). (Foumt: C, 
37% H, 3.11; Br, 24.N N, 4.16; S, 10.19. Catc. for 
C&t&NO& C, 3731; H, 3.15; Br, 2.4.w. N, 4.37; S, 10.01%). 

Rea&n of Wthyi O-bead caMtaft w&h N-btvmosac- 
CfRbUMcThtreactioiWMcprri#tOUtUdercnbedrboVCWith 

1.62~ (9mmok) of oetbyt 0-benzyt csrboaate and 2.4g 
(13 mmok) of Ne. Mtcr 8 days, worlr-up of the 

I.. lI?dtWOliXtWClflOfdCdN- m.p. 177@, 3.20 
(89%) amI oethyl 0-bmuyt carbon& b-p. 71*-74VO.7 mm Hg, 
t.4g @O%). 

A&owt&em&s-‘~IIc antbors are indebted to Professors Sir 
D. H. R Baton and P. !3ammcs for fac8itks in obtain& 
amity&at sod rpsctmt data. HJ.C.N. atso &a&s Prof. W. A& 
und Dr. N. Fumkmva for stimuktirtg disa~ssions ~MI su#- 
gestions. 
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