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Thier preparatiee chieomsiry of cacioat Catioms fas been resireied o few rdbdied reports it clectron meh

iF systerms, dnd rrirogen contatming grgani miotecufes s 7, i desprie the nmpircaiion of radreat cacon
pathwdys 1 ny biotogicat processes®
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cicrnere bty ayvariabie rosd-hramophenytiaoonun ﬂemduqm ArTImanGie O sensieer and frght,
compounds comammu the C=S funcuion underwent photoinduced election transter (P I reacnions Here we
wish o present some Qf aur results winch diustrare the surgristng aoteome oi' these reachons
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i ow workutg hypotfiesss w anncipated, as depreted o the Sciremne b, that one ciectron oxidanon ot
et arbortyt compounds catdd fead o a reactive radicat catmin species. One of the resomance smouciunes cdn be
represenied by the distonire species 2 T thes stre ture the charge 15 on carbon, with the unpared electron on
sutptiur s mewly created +C-8 funcuonding 15 very susceptibie w ritra or mernmoiecular nucleoptufc
drack The positvely cliarged carbon can mteract with nucteoplidc centers wiggenng coniphea rea cangenments
dCCOIdIIIg 1o path A or B The elecrophit substrution proceeds partcutarty well when tie feaving group, R
15 benzy!3® or syl To the most simple case, the radreal canon specres 2, reacts weth the chiorde amon,
genuated from the sensiuzer, We befieve, that the thio-radical mtermediates 3 and 4, dimerize i the reaction ©
torm bisutfide bridged commpounds 3 and 6 So the electron output of the reaction s necessarly SIOCIoMEtrc
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The reactions were pertormed o g hatf-romatar scate but some studes showed that quantnes can be
augmented without stigmificant loss of selecuvity and yield.

Compounds 7 and 8 were prepared from cholesterol, 1n the presence of NaH, using phenoxy
throchloroformate and carbon disaltide and methyl wodide followmng the published pmufdm*esS On madianon
with a 250W wngsten o1 halogen lamp, 1n the presence ot 1 equivalent of ris(4-bromophenyl)aminium
hesdachlorodnumonadte, 1 wluene, under argon, compounds 7 and 8 underwent a radieat cation tragmentanion
redction It wirs tournd that the phenoaythiocarbonyt cholesterol derrvative, 7, reacted ac room temperature m 16
nunuies, © give the cortesponding chitornde m 92% yuﬂd {mp=9%6"CT The oaly product observed was the
compaund with seteaton of configuratton at © 3 (Y In this evample the reacton fottows the pathway A the
single eheetroa transter (ST ) process provides radical cation 9, whueh react witks the connteron O o form
the halogendted product 1 The same resction, usag the xdnthaie 8§ 45 strling nutenal gave e wdenncal
product however the reaction proceeded mare slowly (30 munutes ar 1109C)
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In the next example, we llusirated that the reaction can be apphed tor lactonsation of a protected
alcohol, 11, under nunkd, essenuatly ncutral condittons, tt was prepared trom the corresponcing aced o

activation with oaalyl chlonde followed by reaction with potassium O cthyl xanthate ' m methylene chlonde
The mused anhvdide, 11, 1 the presence of 1 equivalent aminiun salt and foluene on rradianon by a 250W
halogen lanp underwent oy clisanon The reaction was rapid at 1109C (10 munutes) and, m spite of the cychie
strdrr, only the wan, factone (13) was isolated (95%, mp:S(PC)R The mwamotecutar electrophhie substitution
took place on the B-carbon, the reaction follows the A mechanistic pathway A benzyl group was chosen as a
leaving group for 1ts capacity to stabilise the inapient cathocaton
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In the tollowmg eaxpeniment, the cyche thionocarbonate, 147, was wradiated, 1 presence of |
cyuivalent of anuniem salt at room tempetature, and yielded the corresponding carbonate 17 (93%,
mp=t 1RO The product obtamed was characterised by X-Ray anatysis Phis resulr, (0 tact, was vely
surprising and sugpgested the formanon of a halogenated 1ntermediate 16 which was hydiolysed in the work-
up procedurc, and hence the reaction follows the B mechamstic pathway

QAC OAc 7
ACOL om0, {p-BrPh);NSBCl ACDL o 4O
T — - - -
j\ f> s hu : \( r 6>_S
AcO' \r o | Ao \T/ ~5
OAc [ oAc S }
14 15
OAc OAL
- - AcO
AO o~ O 8 7 H,0 < \, ]:
] - — - > 0O
ACO' \‘T/ o cl AcO! T
L OAc ¢ OAc 47

Ihe xanthate denvauve ot the glucofuranose diketal 18a was prepared trom the corresponding 3

hvelroay dervauve das descrihed carhier” 18« underwent an meresnng eattangement in presence of 1eg ot
aminiunt salt and rradiation 1 woleene for 10 nunutes at room temperature. The bicychic dervative 22a was
molated (n 89% yiekd as g pale yellow ot® The toss of the evelohexanone in the reaction was evident by
capitary GC using cyclohexanone as reterence Formally, the teaction s an elec tophulic subsotunon of the
cycloteaylidene group uiggering a4 complen redrtangement-c yctisaton pracess In facr, the farmaton of
tettahydrofuran dervatives by electrophihic substitution of the kera! funcuon v well documented 1n the
Interature!Y The driving toree of the reaction s probably the sterie congestion due to the very close proximity
of the patucipating groups A halogenated mtermediate can agam be supposed 4« the reacnon 14->17 This
sensitive mtermedrate may explan the formation of the methylthiocarbonate tunctuion at C-5 An nteresting
aspect of the reacuon 1s that w contrast to the transtormation of 7-2 41 the reartangement s much slower when
using the phenylthionocarbonate denvative as starting matertal  [he reactuon needs protonged nradiation (30
minutes) at 110°C and gives only poor yield (42%) of 22b The structure of 224 was confirmed also by
transforrung o into the corresponding free hydroxy compound 23, using 1 eq of Agk The spectioscomc data
of compound 23 was compared with the cathier reported 1sopropyhdene protected denvatvell

To prove the extence of ¢ bissulfide bridged mrermediate (n the miture, tiphenylphosphine was
added after nradiation and we 1solated the corresponding oxidized product, PhaP=8 o a parattel experunent
1 the dark {without nradiznon) we did not observe formation of PhiPP=S under sumtlar condiions In fact the
triphenviphosphine reacted tapidly with the radical cauon sensitizer which resulted in the decolaration of the
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<;~/><_;> the conditions described above, a number of producis
0 none of which corresponded to compound 22a

( N ‘>/ . 22a There was no tarmation of desired product in
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A typreal procedure 15 as follows,

Under an argon amosphere, 04 mvol of thocar bonyl commpomrd was dissolved & mi o degussed,
dry toluene and 326 6 mg (04 m'J‘vio‘r) of mis(4-bi o’m’up‘nenyi)umunum' frexuc Morogrmmonate wis added o e
sofution The miature was rradiated; with vigorous stirring, by o 250W talogen barg anin dre drsappearance
ol the dark color of the anumum salt The muxture was diluted with 10 mi of ether and filwerec 1 through a pad ot
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