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Abe&-AciQlytic ckavage of unsymmebiaOy substit@ ditt+xtal~ monoxides. AtCH(SR)S(O)Me baa been 
uscdtopmpmchcuamymmethldiatdMuRSSMe.~wcurpppteuedbytbe~ofr 
small amount of benzyl mcrcaptan. The nqnited r* mata& wae cot~venicatly obthd from appn3pfiatcly 
subatimted snl6na hC(=SO)SR and metbyl lithium. l-be following dhifk wm prepwed: R = n-C,H, (73.5%). 
nGH,s (78%). Pb Cn.3%), Aco(CHd~o W.S%). 

The luuytmurid dithioacd PhCH(SEt)SC,H,,-a gave upon oxidation with one cquivaknt of paacid a 
mixtlucoftwoditihc&momxidawhichoo tteatmmt with HCIO, kd to thtee diauM&s. This result ia 
diacuwdintamofthcmcchrnhmof8cidolysis. 

The synthesis of unsymm6cal disulthks has atmkted 
considerable attention as is evident from the number of 
new methods of prepPration that have been reported for 
these compounds. Unsymmetrical disulws have been 
prepared by the reaction of t&Is2 or silykted thiok’ 
with sulfenyl halides, by reaction of thiols with ruifeni- 
mides; sulfenyl thiocyanatea’ sulfetlyl hydI&ksP 
suffenyl Gocarbonates: thiosuifates (Bunte sahs),” 
thiosuifonates,‘” thiolsuhinams,” alkyl&diaRyl- 
sulfonium saltsI and thionitrites.” The latter method 
seems to be most general, although it requim treatment 
of a thiol with a strict equimolar amount of di&ogen 
tetroxide. In spite of the varkty of methods mentioned 
above the synthesis of unsymmetrical disulfides is dillicult 
due to tbc great propensity of these compounds to undergo 
d&~ortionation both under basic and acidic condi- 

As-part of our study of the synthetic utility of sulgnes 
we recently descn’bed a convenient method for the pre- 
pa&on of di&acetal monoxides from sul6ncs derived 
by monoxidation of dj&carboxylic estert~‘~ Previously, 
we used these dit&acetal monoxides in nuckophihc 
acyktion rwtions. lllis paper deals. withthap 
plicatbn in the synthesis of unsymmetrKA 

The acidolysis of di&ioaceM monoxides leading to 
abkhydes or ketones is well known.“ However, iittk 
attention has been given to the specifk nature of the 
disulfides formed as by-products during this carbonyl 
demasking process. The only exampks known using an 
ackkly& cleavage of dithkac&l monoxbks to ptegare 
disu&ks have been reported by +hi et 1” (cyclic 
disu&kpresentinepwMik~hhe* 
toxine) and Harrison et CrL’a (lwbmycin, a 5-membered 
ring disulgde). 

Theteactknsequewdesignedfort&pmaentstudy 
ispicturedinSchemel.lher@reddithioester1was 

‘00 kave from Daputmat~~lutr_utr 
ceatro of Mokcahf Md 
AcbmydScimax9&362wdfBocmos,Pobad- 

'Afewlllitbd~rasaboaddadtohamperdianmdc . . 
~dmiv8thcwort-pplmdors8dltlybalk 

Bxpah@iolvllidlt&iaadditkewaa~kld 
toMaymmstriddiallMmwo~upto4%0f~ 
dimlta6RssR. 

prepared either by alkylation of sodium dithio-p-toluate 
with tlk alkyl halide of choice, or from p-tolunitrik upon 
teaction with an appropriate thiol in the presence of HCI 
and subsequent treatment with hydrogen suh3de in pyri- 
dine.TbeesterlwasconvertadintoarnixtureofE-and 
Z-sulfines (2) by oxidation with mcbbroperbenzoic 
a~%*~~ The reaction of sulflnes with an equimolar 
amount of methyllithium was performed at - 78” in THF 
solution. Quenching with aqueous NH&solution and 
extractjon with ether yieided the cnuk dithkacetal 
monoxides (3). since COUQlOMdS of this type having a 
longalkylchainappcwcdtoberathaunstabkinthe 
crude state, they needed imm&ate purification. For 
exampk, we obtained a yield of 72% pure n-heptyl- 
thio(p-tolyl)-methyl methyl sulfoxkk (3b) when the 
crude prodIm& in ether sohttio& was drkd over 
MgSOJNa&G for 2hr and then quickly chronmto- 
gnpbal. However, the yielddropped to 4096 when the 
crude product was stored ovanight. 

In umnectkn with the aforementional easy dis- 
propo&natkn of unsymmetrical disulftdes the acidoly- 
sis of dithioacetal nKnroxi&s (3) needs to be criticany 
controlkd. Rice and Ehnmn found during their in- 
vestjgatkn of acid-camlyxed disproportknation of un- 
symmetrical disuliides that such a reaction could be 
compktely inhjbited for a sign&ant paiod of time by 
adding very aman amounts of tnercaptans.” Accord- 
~y,tbeconversionw3to4andS~.carriedout 
intheprwnceolasmaIlamountofbarxylmer- 
captan.‘weusedthestKmgacidcatalystperchkric 
ack,whkhenabkdustoperformthereactkninavery 
shorttim,vix.notexceeding10min.Theprogressoftlle 
n?actknwasmonitoredhyTLC.Aftercon@etionoftbe 
reaction quenching with NaHCO,aq and chromate- 
gtaphygavethedes&dunsymmelricaldkuRhks(g)and 
p-tollmldehy& (4) in good yields. OLC analyl reveakd 
tbBtIlKSdidtkkSW~cOn-With~ 
amounta (< 1%) of symmetrical disulfaks RSSR 

Tire synthetic pathway descrii above was also ap 
~&~dpffpRtrm of ll,l2diGaWecyl acetate 

~incomlectbnwithtJKlstudy 
02,s emone recqwrs of the EunJXan wrn 

red&n&d kaf-rolkr moths. The fug 
reactknsequenc8isoutlinedinscbsme2Therequired 
dithkester ld was prepamd from sodium dithbp-toiuatc 
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and l@bron&ecanot= followed by acyktion with acctyl 
chloride. OxWion with mchlorop&auoic acid 6ave 
sulfme 2d (E + Z), which upon a chemosekctive reaction 
with ~~y~~~~ resulted in di&acctai monoxide 
(3d). AcidoIysk gnve a mixtaue of the desired sd and 
p-tolualdehy& (4). Sqmratkt~ could only be achkval by 
chnxnato6raphy on BMx&I a-12 (qaration based 
on mokcukr siz8). 

In des& the unsymm&caUy substituted dithioacetal 
~~~~~S~~~h~&p~ 
pared by oxidation of unsymme@i~A dithioa&& By 
adopt&j the method described by On6 and Ghan= 
for symmebical diMoac&als, Mimethylsilyl hemi- 
thioxctal (4) was bwtcd with n-hcptamthiol in the 
prcscncc of ~~y~yl chlod&. However, instead of 
as~~~~7~o~a~~of~ . . chthn#cctrrls. namely 7,6 and 9 (Scheme 3). 

This result can .t+ily be expkinal by takin6 into 
account that hem&nxccM (6) will sulfer from dis- 
sociation to strutin thkl and aldehyde under the 
in&nce of traces of HCI aria@ frum ~yk~yl 
chkxide.ThiskadstothesitWionthattwo~ 
compete in the reaction with the aldehyde. In 
con8equencqthelzqin?dunsymmetrical~ 

kads,asexpectadtobothisomerkmonoxidesl8&nd 
11, separation of which is practkn& inqmssibk. Treat- 
mentofthismixturewithacid~vethleedkul6des.viz. 
12, 13 and 14 in cmpambk proportions (Scheme 3). 
since the acilklyl was performal in the presence of 

benzyl mercaptan, disp&nation cannot 8ccount for 
the occurrence of the symmetrical di11ulMe8 (U and 14). 
Therefore, they must be produced dur@ the reaction 
~~~d~fo~~n~~~on~ 
~of~~~rnof~~ly~~~~~ 
recently put forward by us= (!Scheme 4). Ckavqe of the 
csbondiIltheprotoWdEolfoxidc6ivesalkaWulfenk 
acid15alni0ti&oxoniumion16*RaxJmbi&on0fthwe 
tw0specksbyrea&matthe0atomofthe8ulf&cacid 
~~s~~~l7,~k~~~t 
spmtaamudyt5aideby&snd~.Whenamixtan . . 
ofdlthmcd mono*, viz. 10 md 11, h prtsent, two 
sulfenic acid8 and two thia-oxonium ions will alial?. 
Rejoii of thus interF&&a wit& the Sam0 solvent 
~~~y~fo~~~~~e * * 
~W~~O~Y~~~,~l2. 
Appamtiy,tbi8conditioaLnot~ Freciti~ban8c 
ofsulfenicacidrtakc3pkceascanbedahuxdfromthe 
thteedi8ut6deai#oktal. 

consequently, excIusive folumtion of an unsylt+ 
~~~~~~~~~~a 
s&e weUdf&ned dithioacetal monoxide is u8ed 8s 
star& material. This basii reqtiment can be fuHUkd 
by prep&q these precuraom from an SmKoprLte 
WifinCrrSilhlS&ltCdin!SCheme1. 

-AL 
NMRspcctrannreuxdalonaaE?d35’Orpsetrometa1uin4 

TMS8amioWn8lrmodWt.Theai8uspcctnl~ 
wfmpcrfomhedonaVuimMS1Batmssspc@mmW. 
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r-Bw &~prdrafc (11) wu paS6ai by dMktioa (b.p. 

14el~rtlmmHI).yidd7296.NMR(CDC~)d0.%(1.3A), 
U-2.0 (m, 4 H). 2.33 (s, 3 H), 333 (1.2 H). 7.1 md 7.85 (M’BB’ 
“q”, 4 Ii). 

r-H9tyl itithbptdnate (lb) wm &o pwi6al by &till&n 
(hp. M-158’ rt 0.06 mm HI), ykld 61%. NMR (CDCI,) d 09 (t, 
3 H). 1.1-1.85 (m, 12 H). 2.4 (1. 3 H). 2.6 (t, 2 H), .728 md 8.0 
(M’BB’ “q”. 4 H). 

Sdimdithiop~dwtewuprepuaircordipltoBeckemd 
Hycn= fmm pchbromuhyHohme, NaOMe and S and pllrikd 
8s fonom. The cmk product otGlKd rfta aqwous WoAp, 
wudissolvalia8atoncmdtbcimolobkpptofNIOHmr 
llhC!dOff.AcetoaewUcvrpontedpadtberaidpe~wuhcd 

WitllbClUCECtOgiVCpWCSOdiUUl~/7-totplte. 

syllt+koflut5eawupaformedbyoxiBtioaoftbacor- 

Czz$ 
dilhbp4OhlBtalvithm~rid(m- 

TbCSOtlhC&bUbCUlbaa~" 

n-i&f&b p-tdp’ rd#nc (t). ykkl (1696, E-Z ratio 2.5:l. . . 
-by~~m+uwbymKisrdpl60~ 
23Omah).TlE--W8S~WiUl- 
tbc Eidrmr with CFf~ (1: 1x tbe z-isomer aah CHc1; 
NMR (CDCh) B-koma 6 O.US (t, 3 H). l.lV-1.8 (m, 4 H). 2.37 (s, 
3 H). 2.S (t, 2 H), 7.2 md U.U2 (M’BB’. 4 H); Z-isomer d 0.85 (1, 

3 H). 1.1-1.85 (m. 4 H), 2.38 (a 3 II), 3.03 (1,2 H). 7.01-7.3s (al, 
4 H), Peak mtcl@ M foundz 240.243 *0.003; for &H,& M 
ale.: 240.2453. 

r-H9@thio ptdyf r&f@ (2b). ykld 6s. E-Z r&l 2:l. . . 
Pun6mtmbya&mnchrormto(npby.Tbeonc~~ 
eIterwuskltcdwitbbeame,tbeEiromall8otibenzeac, 
tllCZ-iSO~Witb bmrmMum2:l. 

Nmt (cm) E-~KXDEX a 0.7s (t, 3 H), i.0-1.8 (m 10 H). 2.36 
(a, 3 H), 2.57 (t. 2 In. 7.2 md 8.05 (MIIW. 4 H): (Z-isaw I 
i.81 (1. 3 H). i&i.9 (m ion), 2A (h j HX. j.& (1. 2 H). 
7.05-7.3s (I& 4 H). Pmk 58khiug M tooad: 282.292 f 0.003; for 
&H&s, M ak.: 282.2922. 

fmhhhusrd- 
Gmmfpmcuc.Torstimdsohofthcaut%cofcbokc 

(Smmok)inTliF(4Oml)st-78’mdu&rmiimtltmorpbac 
MeLiilletber(slumok)wudQddmgwicewitharyriop. 
After 1ombl u -7r tbc mixtm wm polml in 12Oml 
rrtNH,Cl4.Tberqmolahyerwuubactuiwitbetb1x,tbc 
amt&dor&chyemmred&dfor2brova~&tnrcuf 
N&O, md N@0, with 8 mmll smount of NtiC& mad 
Lxmcaa~TbeTklllixtluewucbtormtoqrpbedon 
Kk@d60(70-23OlltC8b). 

r-BMywo~tdymluArr m&Iue (3m). Tile a& 
~~ppriBsdby~cbromrtoglpby.~ 
werc&talwitbbclueoc.8ndtllctdfoxide~wilbbcazsllb 
&cctone(s:l),ykldsO%u~ntixmrcofdirrtasaomar(ntio 
1:l). NMR (CDCI,) 8 0.9 (t, 3H-). 1.1-1.8 (m, 4H). 2.3 (a, 3H). 
222rad24(hr,3H;twodtstcrsomrnX25-Z%(t,t,2H;two 
diutaramm). 4.68 and 4.8 (s, s. 1 H; two bhrtaawm), 6.95- 
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