
SYNTHETIC STUDIES RELATED TO 1 ,QDITHIOCIN 

H. J. E&u.re and F. BICKUHAUPT* 

Laboratory for Organic Chemisuy. Vrijc UnivmiteiI. de la.iressertrza~ 174. AmsIcrdam-Z. The NeIhcriands 

(Rrcdced in UK 21 March WYl; Accep~cd /or publicolion 29 March I!TVl) 

Ab&ui-!&wal approaches towards the synbesh of IAdithiocin Ic. a potential IOl-ekcbon aromatic system. 
have been investigated. Starting from frans - 6.7 - dihydroxy . 5.6.7.8 . tctrahydro . 1.4 . dithiocin . 6.7 - 
bismeIha~ulfonaIc 13 or the corrcspondiag his-p-IolucacsulfonaIe 14. base cadyzed eliminaIion rca.cIions 
yielded. depending on ~he condiuons. 6 - bydroxy .S.6 - diydro . I.4 - dim&n 1) and/or riq contra&n producls 
with 7 - mcmkred (e.g. 23) or 6-membered rings (e.g. 19); lc was DOI obtained. II seemed IO be an attractive 
precursor. but again all altempls IO &Iain Ic by various rnelbods kd IO dccomposilion or, in some cases. benzene. 
which is presumaMy formed thermally from Ic. 

Kccently much effort has been devoted IO Qe synthesis 
of the dihetcrocins lec.which are isoekctronic with the 
aromatic dianion of cyclooctatetraene’ and therefore, 
according to the Huckel4n + 2 ruk, potentially aromatic 

compounds. ‘The benzoderivatives (2a.’ zb,’ &? and 3’) 
do not show aromatic character; in these cases one can 
argue that the stability of Ifk benzecne ring(s) prevents 

the delocalization of n electrons in the hclero ring 
system. Biky and Park synthesized the derivative (4) to 

which they assigned aromatic character on account of its 
“FNMR spectrum.’ The first synthesis of a parent di- 
heterocin was accomplished by Vogel cr al..’ who ob 
lained 1.4dioxicin (Is) by isomerization of its valence 

isomer (Sa). The physical and chemical properties of la, 
however, show it IO be ckarly olefinic and not aromatic. 
Recently, Prinzbach CI 01.” succeeded in the synthesis of 
the N,N - dimethyl - 1.4 - diazocin (6). the properties of 

which are indicative of aromatic character. As the sulfur 

atom can replace a C=C double bond more effecuvely 
than other httcro atoms,” it was IO be expected that of 

the diheterocins (lo-c), l.Qdithiocin (lc) is the most 

likely to have aromatic character. 
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The synthesis of the parent compound (lc) has km 
attempted in several ways. Schroth er 01. found that 
bis-addition of mercaptans IO diacctyknes specifically 
kd IO cis.ci.s - I.4 - disubstituted I.3 - butadienes. 

However, addition of cis - 1.2 - bismercaptoethenc to 
diacetykne did not give lc, but a dithiinderivativc.’ 
Coffen ef nl. tied the thermal and photochemical 

isomer&lion of the valence isomer (T), bul contrary IO 
the reaction of the benzodctivative (8). l&dithiocin was 
not obtained; instead fragmentation IO benzene was the 
main reaction, presumably via Se.” A similar result was 
obtained by Vogel et al.,‘? who attempted the thermal 
isomcrizalion of Sc. in analogy with their synthesis of 

IMioxocin (la). The difference in behaviour of Sa and 
Se can be explained by the weakness of the C-S bond 
(65 kcallmol) compared IO the C-0 bond (85.5 kcal/mol). 
Formation of benzene from Se through loss of sulfur will 

therefore probably be much easier and energetically 
more favourabk than ring opening to Ic. 

In this paper we wish to report our attempts IO 
synthesize lc. Contrary IO the above mentioned valence 

isomerizations we tried the synthesis of Ic by elimination 

reactions from suitabk di- and tetrahydro precursors. 

Our synthesis started with the dithioacctatc IO, which 
is readily availabk from 9.” Saponification with KOH in 
EtOH followed by ring closure with cis 1.2.dichloro- 

elhene. according IO the procedure of SchroIh er 

al..” afforded the pure ketal (11) in 40% yield. The actual 
yield was higher. but the purification of II from the 

byproducts (IS and 16) led to considerable loss of 
material. Hydrolysis of 11 with Ml% acetic acid gave 
dihydroxy compound (12). which was transformed IO [he 
frans-dimcsylate (13) or the rransditosylatc (14) in the 
usual way. 
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ethers could not be separated. II contained co. 68% of 
the methylether (22). as determined by comparison of the 
NMR spectrum of the mixture with that of pure 22, 
prepared from I8 by methylation with Mcl/NaH. The 
remaining ethers were not identified. The results of the 
elimination reactions are summarized in Table I. 

15 x.s-s I? 
16 X-S 

The same synthetic scheme could not be applied to the 
synthesis of the corresponding cis-compounds, because 

the reaction of the mcsodimesylate (17”) with sodium 
thioacetate yielded only low amounts of impure 
product.” which decomposed on distillation. Ring 

closure and the subsequent reactions with impure inter- 
mediate products did not lead to conclusive results. 

‘The elimination reactions of 13 and 14 were carried out 

with a number of bases in several solvents. In none of 
these reactions could lc be detected as a product. 

Treatment of 13 and 14 with K(It-Bu in DMSO or THF 
at - 20” to + 20” gave total destruction of the ring system, 

whereas almost no reaction occurred with I.5 - di- 
azabicyclo - [5.4.0]undec - 5 - cnc (DBU) or I,8 - bis- 

dimethylaminonaphthalene (“proton sponge”). Reaction 
of 13 with KO-t-Bu in I-BuOH or dimethoxyethane 

(DME) and with KOH in DMF-MeOH or DMF-HI0 at 
&20” afforded, besides tar, alcohol 18 as the main 

monomeric product. but in low yields. The structure of 

18 follows from its spectra and was confirmed by an 
X-my analysis of its acetate 32.” The yield of 18 varied 
strongly and always decreased on scaling up the reaction 
from I to 5 or 10 mmoles. 
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Depending on the solvent, several byproducts could be 
isolated. In some cases, an aldehyde was obtained in low 

yield to which the 6-membered structure 19 was assign- 
cd, based on the triplet at 6 = 9.81 ppm of the CHO 
proton in the NMR spectrum. When MeOH was used as 
(cotsolvent also a mixture of isomeric methyl ethers was 
isolated of which 20 could be obtained in pure form. The 
structural assignment of 20 is based on its spectra and on 
its conversion with acidic MeOH to the acetal 21, which 
was also obtained from 19 with 2,2-dimcthoxypropane 

under acid catalysis. The remaining mixture of methyl 

Tabk I Yields of products obtained from the base catalyzed 
elimination of 13 and 14 
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Only with KC&I-BU in I-Bum, did the ditosylate (14) 

give the same result as the dimesylate (13). However, 
with KO-I-Bu in DME. or with KOH in DMF-MeOH or 
in DMF-HrO. a new alcohol was formed which was 

isomeric with 18, whereas 18 was practically absent. The 

new alcohol gave spectra similar to 18. and was assigned 
structure 23 after an investigation of the NMR spectra of 

both compounds with Eu(DPM),. The singlet for the 
vinylic protons at C(2) and C(3) of 18 was split into an 
AB spectrum by the shift reagent, as expected for the 

asymmetric relationship between these protons and the 
OH-group. In contrast. in 23 this singkt remained unsplit 

under the influence of the shift reagent, indicating that 
the OH-group has a symmetric position relative to the 

protons at C(2) and C(3). This is only possible in a 
‘I-membered ring. The other two vinylic protons of the 

exocyclic =CHz group showed the expected AB pattern 
with J = I.5 Hz. 

At the present stage. it is difficult to give a consistent 

interpretation for the formation of ah the products of 
Tabk I. However. a few comments can be made. Both 
the ring contraction in many cases as well as the optical 
activity in alcohols 18 and 23 point out. that the reactions 

as a ruk do not occur as simple E2 eliminations or via 

ally1 cations. Rather. 1.3.participation is indicated: it is 

well documented in ring contraction reactions of sulfur 

hctcrocycles,” and it can explain why optical activity is 
retained. In our opinion, Scheme I gives the most 

plausible pathways for the observed products. although 
other possibilities cannot be excluded. 

The initial step is formation of the thiiranium ion (24). 
which can react in several ways. Ahstrdction by base of 
H(5) and opening of the s-C(6) bond (route A) gives 
back an X-membered ring. whcrcaftcr direct S,2 sub 
stitution or double substitution via sulfur participation 
leads to 18 and 22. As the absolute configuration of 18 
(and 23) is not known, it is not possible to distinguish 
between these two reactions; however. in view of the 
generally encountered phenomenon of I.%participation. 
it seems more likely that it is also responsible for the 
formation of 18 (and 23; retention of configuration). 
Abstraction of H(6) and opening of the sC(.O bond 
gives a ‘I-membered ring, which upon substitution yields 

23. as shown in route B. 
A thud possibility (route CJ is attack of a nuclcophilc 

at C(S) of 24. leading to intermediate 25. Nuclcophilic 
attack at C(6) is probably sterically more hindered than 
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at C(5). Again thiiranium formation, now followed by 

proton abstraction gives &membered ring compounds 

such as 19 and 20. whereas. in the absence of base. 
substitution yields a disubstituted product. Reaction of 

13 or 14 with LiBr in acetone gave the dibromo com- 
pound (27). which upon treatment with (n-Bu),SnH” 

afforded 28; no g-membered ring product was found. 

27 28 

Scheme I does not explain all results. For instance, it 
is not clear why formation of 23 depends on the leaving 

group; the difference between a mesylate or tosylatc 

group as leaving group is not so b$’ as to easily explain 
the exclusive formation of 23 from 14 and not also from 
13. No 6membered ring product is formed via route B. 
In this case. apparently 1.3~participation of the S atom 
which was not involved in the formation of 24 is 
favourcd. as participation of the original S atom would 
lead IO a highly strained 2 - methylene - I - thiiranium 
system. However, in the formation of 19. 28 and 27 via 
intermediate 26 the same S atom participates twice. 
1.3.Participation of the second S aIom in 25 would give 

an intermediate. which. as molecular models show, is 
tterically more hindered than 26. In Scheme 1 only 

1.3~participation is used to explain the results. I&Par- 

ticipation cannot be rigorously cxluded. but especially 
formation of 19 and 20 is difficult to explain in this way. 

Compound 38, prepared from 12 via 29, is not an 
intermediate in the elimination reaction. when MeDH is 
present. It was unreactive under the same conditions and 
underwent reaction only with K&t-BU in DMSO. to give 
the previously described mixture of methyl ethers, of 

which 22 now was only a minor component; no 28 was 
formed. 

Although the elimination reactions from tctrahydro - 
I.4 - dithiocins did not afford Ic directly. the main 

product 18 seemed to be a promising precursor for lc. 

Two double bonds are in the right position and the OH 
group offers several possibilities for introducing the third 
double bond. First we tried dehydration of 18. but 
neither reaction with strong acid. nor oxalic acid. nor the 
mild rcagcnt cthyl(carboxysulfamoyl)triethglam- 
moniumhydroxide” afforded Ic: tar was the only 
product. Attempts to convert 18 into a chloride with 
thionylchloride or triphenylphosphine/CCl., or into a 
sulfonaIc ester failed too. The failure of these reactions 
must be attributed to the formation of the ions (Jla-b). A 
leaving group on C(6) is very reactive because of the 
allylic position and a sulfur atom in the 8-position. so 
that 3la-b can be formed easily. That lc is not formed 
from Jim-b indicates that elimination of H(8) IO Ic is MI 
a reaction that occurs easily; this would not be expected 
if Ic had strong aromatic stabilization. 
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The OH group could on the other hand be converted 
into a less reactive group such as the ester derivatives 

(32. 33 and 34) in 9ood to moderate yield. Normal 
pyrolysis of ester derivatives to form a doubk bond 
requires high temperatures at prolonged time and Kerned 

to be too rigorous for the synthesis of Ic. in view of the 
thermal behaviour of 2c. Se and 7. Rash Vacuum 

Pyrolysis (FVP)” enables the synthesis of thermally 
unstable compounds and therefore we have tried this 

method on 32.33 and 34. The principal reaction product 

was tar; no Ic could be detected. Pyrolysis of 33 afforded 
benzene in 30% yield relative to the methanol formed; 32 

and 34 gave only minor amounts of benzene. Contrary to 
these results after pyrolysis of 35.36 and 37“ the starting 
material was recovered without appreciable decom- 
position. 

Elimination of MeOH from 22 with lithium diiso- 

propylamide, by a method developed by Corey ef a/.*’ 
and successfully applied by Murata et al. in the synthesis 

of SH-lAdithiepin.*’ also failed. Reaction at - 78” for 

24 hr gave only 22 (75%). whereas reaction at -2tP 

almost and at 0” completely destroyed the ring system; 
no ether soluble product was found. 

Dauben er u/.” obtained several 13dienes from a./?- 

unsaturated aldehydes and ketones through conversion 

into the tosylhydrazones followed by elimination with 2 
equivalents of Meti. Oxidation of 18 to 38 could be 
accomplished with 00, in HMP’T- in low yield. Ac- 

tivated MnO:” gave still lower yields with much more 

loss of starting material. Stronger oxidation reagents 
caused total destruction of 18. Ketone 38 is very unstable 
towards base. The HMPT used in the oxidation reaction 

must therefore be completely free of amines, otherwise 
no ketone could be obtained. The reaction of 38 with 

tosylhydrazine. followed by Meti, was not successful; 
again total destruction of the ring system occurred. 

Cirignard reaction of 38 with MeMgl afforded 39 in 
moderate yield. Dehydration of 39 might have given the 

desired endocyclic. or. alternatively. an exocyclic double 
bond. but just as with 18, these reactions afforded only 
tar. Wittig reaction of 38 to 40 failed, too. 

33 39 40 

The described failures to synthesize lc from suitable 
precursors indicate that in ah likelihood Ic will not be 
strongly stabilized by resonance energy. This is in 

agreement with the properties of 2e and 3, and is further 
confirmed by the properties of the bacetoxy derivative 
of lc.” On the other hand, Ic may have been formed as 

intermediate in those cases, where benzene was oh 
tamed; this possibility will also be discussed in the 
following paper.= 

M.ps are uncorrccIcd. Mass spcc1r-a were recorded wiIh a 
Varian YaI CH! spccIromeIer. ‘H N.MR spectra were recorded 
with a Vanan AbO or wifh a Varian X1:100/1! WC1 spccIromeIer 
(CDCI, solutions unkss o~hcrw~sc slated); chemical rhiffs are 
given in 6 (ppm) from internal TMS. The IR spectra wcrc 

recorded wifh a Perkin-Elmer 237 or a Beckman Acculah 4 
specIrophotomeIcr 15% m CHCI, or 0.3% in KBr) and rhc UV 
spcc~ra wiIh a Perkin-Elmer 137 spccIroplmtomeIer PreparaIivc 
TLC was carried OUI on PSC-Fertlg-plaaen Kicsclgcl F 2W 
(Merck) wifh CHCI, as clucn1 unless orhcrwise slated. EkmenIal 
analyses were performed under supcrvixion of Mr. W. 1. Buis a1 
the MIcro.Analyfical Departmen of lhc lnslilule for Organic 
ChcmirIry TNO. UIrcchI. The Ncihcrlands. 

Irans . 6.7 . Uihydroxy . 6.7 0 . uopropylidcnr . 5.6.7.8 - 
rcrrahydm - 1.4 - dirhiocin III) 

A soln of IO (69.5 g. 0.25 rnol) and KOH 170 g, I.25 mol) in 
I.25 I EIOH labs) was srirred for lb hr under N:. cir-I,!- 
Dichlorocrhenc (!I ml; 0.2Emol) was added and the mIxIurt 
was rcfluxcd for 20hr under N, wiIh slirring. The solvent was 
evaporated. ~hc residue dissolved in H,O and 2x extrac~cd wiIh 
ether. The combined ether ex~racls were washed with ?S NaOH 
and H,O and dried on MgSO.. Evaporaian in L’OCYO followed by 
short path distillalion and crysrallizaiion from MeOH gave 21.5 g 
II as colourkss crystals (4@%). The crystallization residue 
consisted accordinll IO GC-MS mosrly of II and IWO other 
compounds wiIh molecular weighIs of IbOresp. 192. The NMR 
spccu-um of the residue was very similar IO &II of pure II; only 
Ihc ralio of olchnic 10 aliphalk prolons was lower. Therefore. 
strucIurcs 16 and IS wcrc assIgned IO Ihev compounds. Mp. 
.CC; IR. 1380. 1370. 1230, 1050: NMR: 1.42 Is. 6 H: CH,). 2 78 fm. 
2H; H,. H,). 3.R8 Im. 2H: H,.H,). 4318 lm. 2H; l&., H-). 6.44 
(s. ? H; Hr. H,). IFound: I’. 4946. H. 6.4s. S. 2’9.45. CJi,.O,s, 
requires. C. 49.50. H. b.4b. S. ?9.37%). 

Inns 6.7 . I)hydruxy - 5.6.7.R . rrrrahydn, I.4 . dirhiocin (12) 
A soln of II (?l.R& 0.1 nml) in IEOml 80% AcOH was stirred 

for 3 hr a1 Px. Afler evaporafion of he solvenr in tylcao the 
residue was 3x Bashed off wiIh henzzne. The crude produc1 was 
used wIthout purihcalion for the synlhcscs of I3 and 14. An 
analyIKally pure sampk of I2 was obtained hy recrysdlization 
from CHCl,*fhcr. M.p. 7(P: IR: 354040.3380. 1030. NMR: 2.90 (m. 
2 H: H,. H.). 390 Ihroad s. 2 H: OH). 4.10 Im. 2 H: H.. H,). 4 25 
(m. 2 H; H,, H,). 6.33 IS. 2 H: Hr. H,): (Found: C. 40.4;. H;5.68. 
S. 35.80. C.H,,O& requires: C. 40.42. H. 5.65. S. 35.97%). 

lrans 6.7 - Dhydmxy . 5.6.7.R . rnrahydm I.4 dirhiocin 6.7 
- bismrrhancsulfonart (13) 

To a sIirred soln of I2 (ItLOg. 0.1 mol) In 85 ml pyridine was 
added dropwIse mcsyl chloride (19.0 ml. 0.25 mol) a1 - lff in I hr. 
AfIer sIanding for 2U hr a1 0” Ihe mixlure was poural in10 260 ml 
Ice-wafer. The resulling ppt was hlfercd off. washed with cold 
H,O and dried in cacuo ahove I’,& Recrystallization from 
CHCI,. yielded 2I.7g I3 of pak brown crystal; (bC%): m.p. 133’; 
JR: 1350. Il8O. 1160; NMR ID.-DMSO): 3.25 Is. 6 H; CH,). 3.30 
lm. 2 H; H,. H.). 4.25 (m. 2 H; H,. H.). 5.27 (m. 2H; H.. H,). b.S4 

(s. 2H. H,. H,). (Found: C. 28.60. H. 4.28. S. 38.00. C * H I. 0 . S . 
rcqwcs: C. 2a73. H. 4.22, S. 38.35%). 

tram 6.7 Eihydroxy S.b.i.8 rrfrahydm . 1.4 dilhiocin . 6.7 
bir . p . rolumtulfonalr (14) 
Compound I4 was prepared m the same way as 13. When the 

mixlure was poured into icewaler. a viscous oil separated The 
aqueous mixture was 2x cxImctcd wllh txn~mc; the benzene 
cxlrads were washed wirh 2N HCl and H:O. dncd on MgSO. 
and evaporalcd. ydding I4 (8 40.7096) as colourkss. vlxous 011. 
On dissolving m M&H. partial cryrlalliraImn occurred. For the 
clrminaIion rcacuons hoIh crystals and od were used. gGng 
idenrical rcsuhs; m.p II?; IR: 1370. 1190. 1175. NMR: 2.45 (I. 
6 H; CH,). 3 30 lm. 2 H; H,. H.). 3.95 Im. 2 H: H,. Hr). 5.04 tm. 
* H; He, H,). 6.28 (I. 2 H: HI. H,). 7.60 Im. LI H: aromafic 
proIons). (Found: C. 49.39. H. 4.61. S. !6.?9. CmH&& 
requucs: C. 49%. H. 4%. S. ?b.?SR). 
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and HrO. dncd on MgSO, and evaporated. Afler TLC and 
sublimarion (4S”/0.0S mm) 160 mg 32 (809c) was obtained. m.p. 
w; IR: 1740. 1375. 1220. 1025; NMR. 2.08 (s. 3H; CH,). 2.55 
r&d. I H; H,. I,,. = 14Hz arnl J,*= 6Hz). 3.83 (&I. I H; HI. 
J,.,. = 5 Hz). 6.05 (m. I H: H,). 6.10 (m. 2 H; H,. Hs). 6.28 Is. 2 H: 

Hr. H,): lo]:: = 134’ ICHCI,). 

6 - Mtrhoxycorboryfoxy . 5.6 . dihydro . I.4 - dilhiwin (33) 
To a slirred soln of I8 (0.16(O.l6g. I mmol) in 4mI pyridinc 

was added dropwise in 5 min methyl chloroformiale (0.6ml. 
7.5 mm&. Afler stirring for I6 hr under N: al room temp. the 
mixture was worked up in rhc usual way. TLC yielded 80 rnx 33 
(37%) and I8 (7Omg). IR: 1745. 1445. 1270. %S:~hMR: 2.55 ydd. 
I H; H,. Jc ,. = I4 Hz and I,. - 7 Hz). 3.80 (s. 3 H: CH,l. 3.80 (dd. 
I H; Iv, -5 H7). 595 lm. I’H; &). 6.11 (m. 2 H: HI. H,). 6.28 Is. 

2 H; H:. H,). 

6 - (Mtrhylfhio)Ihiocorbonyloxy . S.6 . dihydro . I.4 . difhiocin 

(34) 
‘To a stirred suspension of NaH l48mg. 2 mmol) in I! ml 

bcnzcnc was added I8 (0.32 8. 2 mmol). Afler slirring under S? 
for 0.5 hr CSz (0.13 ml. 2.1s mmol) was added. Aflcr 0.S hr Mel 

(0. I6 ml. 2.S mmol) was added and sluring conlmucd for I6 hr. 
Usual work up yielded 72mg 34 (12.5%. yellow oil) and I8 

(195 mg). IR: 11%. 1055; NMR: 2.59 (I. 3 H; CH,). 2.71 (dd. I H; 
H,. J,.r = I4 Hz aml J,.s - 7 Hz). 3.91 (&I. I H; H,. J,..b y 5 HI). 

6.20 (m. 2 H; H,. HI). 6.30 (s. 2 H; Hz. Hi). 6.76 (m. 1 H. K). 

5 hftfhyltnr 6 . ocdoxy . 6.7 . dihydro - SH . 1.4 - dirhitpin 

(35) 
Prepared in rhc same way as 32. yield RSJ. Shortpa~h drsr 

S(p10.03 mm; IR: 1740.1370.1220. 1020. NMR: 2.08 (s. 3 H; CH,). 
3.40 lm. 2 H; HI. H-). 576 (m. I H. I&). 5.95 (m. 2 H; CH?). 6.00 

(s. 2 H: Hz. H,); [a$, = 2&P KHCI,). 

S .Utthyltnr - 6 - mtrhoxycorbonyloxy - 6.7 dihydro . SH 1.4 - 
difhitpin 06) 

Prepared in the sang way as 33. yield 33% 36 and 45% 23. IR: 

1745. 1440. 1265. 945 NMR. 3.37 (dd. I H: H,. I-.? = IS Hz and 
J-, = 6 Hz). 3.S7 (dd. I H: Hr. II, - 7 Hz). 3.78 (s. 3 H; C-H,). 
5.62 (m. 1 H; H,). 6.01 (AR. 2 H; CHr. J = 0.5 Hr). 6.02 (s. 2 H; 

Hz. HI). 

bOxo-S.bdihydro- I .Cdifhiocin OS) 
A soln of I8 (0.640, 4 mmol) in ! ml HMPT (slorcd on mol. 

sieves IOx) was added IO a s~irrcd soln of CrO, (0.7 8. 7 mmol) 
and 3 drops HxO in IOrnl HMPT. Afler stirring for 16hr under 

Nr rhc mixlure was poured inlo ether and fillered. The ether 

s&lion was washed 4x wirh HrO. dried on MgSO, and 

evaporated TIC yielded IO-209k 38 (yellow oil) and 50-m II. 
longer rcaclion limes only lowered the yield. Short-parh db. 
S@jO.OS mm; IR: 1665; NMR: 4.33 (s. 2 H; CH:). 6.21 and 6.77 

(AB. 2H; Hr. H,. J = 9Hz). 6.68 and ?.I0 (AR. ?H: H.. H,. 
J = 9Hz); (Found: C. 45.67. H. 3 89. S. 40.53. C,H,OS, requucs: C. 

4SS4. H. 3.82. S. 40.534). 

bHydroxyb_mnhyl-S,bdi&dro-l+difhioctn 09) 
To a soln of McMgI (066mmol) in 2 ml crhcr was added 

dropwix al 0” a sdn of 38 (I(#1 mg. 0.68 mmol) in 2 ml ether. 

Afler srirring for IO min under N:. the mixlure was worked up in 
rhe usual way. TLC and subhmalron (85”/0.1 mm) yielded 6Omg 

39 (m). m.p. 6(p; IR: 3560.3410. 1090. 10SOo. NMR: 1.48 (s. 3 H; 
CHi). 2.69 (broad s. 1 H; OH). 2 85 (dd. I H; H,. Js:- - IS Hz and 

I,.,.= I Hr).4.9S(d. I H:H,).S.7g(d. I H;H,.J,.,=9Hz).S93and 
6.35 (AR 2H; Ht. H,. J = 9Hx). 6.71 (dd. I H; H:); (Pound: C. 
48.34, H. 5.68, S. 36.59. C-H,&& requires: C, 48.24. H. 5.78. S. 

36.3%). 
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