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Hypervalent Iodine Reagents: Synthesis of a Steroidal 

Orttmacetate by a. Radical Reaction 

Alklrrrct: The rcactbn of smol&d dcohols (I) and (8) with (diocetoxyioh)hucne and bdk w&r 
irmi&nh with tiible light c@mhl, in addition to ihe upccted ~-fiagmuucuion dhe (I), the or- 
thoaewe (4) in mofLwe yield 

We have previously report& that photolysis df teitimy alcohols with (diacetoxyiado)bcnzene @B>io- 

dine geBcmes slkoxy radicsls which undago &flagmmtstichl to give medium-M ritlgs.1 Ill the. course of 
our studks we synthcdizcd stcmidal model (1) (s*heme 1) fmm ergosmd in four steps? The photdysis of 
(1) with DIB-iodine in cycm (Tabk, cmy 1) gave not only ring expansion product (2)3 but Idso 
diacmte (3)4 and dmceme (4)’ (Scheme 1). A leasonabk, yield ,d odW&aWCanbCabtainedoaly 
whcnthemactioniscairicdouttolow mmcadon,sincethcpmductsundefgofmhcrtrsnsf~~anda 
complex mixtm is obtaiued When the reaction was conducted with AcOEt ss solvent (entry 2), diamate 
(3) was obtdntd in 44% ykld. Other nagem were assayed (enaitsJ-5). with poem m&s. 

The unexpected fommtion of (4) seems inmresting to us, not only fmn a um&anistic puint 4 view but 
dsobacausethe~ groupexistsidnumynatd~suchasWonoi&,~steddddka- 
luids,Bb and the phorboldated dap~pc In paEticlllaT, the m of (4) clofdy nseIBbk8 ttlaWof 
~hragamlin~ snd the ehukrasinspd (Scben~ 1) viith the @ma&ate group in #ring B of the skekton’ard on 
thesamccaltmns. 

ThcstlWMcsof Wnqouds (2), (3) and (4) were CkWdned on the basis of their spocWW@c 
data3-’ The dknc (2) did not show any &sorption in its UV spccuu. A sutnamry of s&cad hearonuclcar 
tWi3c coidatioW cktedned by HMBC mpaimn*rf~compwds(;2)end(3)isshowninsCheme1. 

Thespcctrosoopicdatafortbeonhoscetabe Imitof(4)agEecwiththosedcsuibcdintheli~for 
chukrasins6d and other odoaccW.6’8 Thr# dedivalivcs of product (4), wlqmnds (5-7),7 were syntbe- 
sized in odcr to obt&n crystals suitabk Ax X-my analysisi Hc&wer, none of the crystals paled usafd for 
this purpose. Ncvddess. the smlctWe of ckrivativ6 (7) has bccfl solved by extensive sp&zWqd aItaly- 
sis.The1HNMRandt3CNMRs~,~thatthesterojdal~~~unchangadafterthc 
photolysis. The HMBC correlations, shown in Scheme 1. sum the propod ~~WCNXC. 

A Ircasonable mechanism ti the famuion of Compaq& (2). (3) an4 (4) is shown in Schem 2. 

compound (1) _Y iWWliZCtorllaae~rvdarcrtiwCOdi~ThCgCWIlWIof~dkoXyladicalitl 

(8)follawedbyaBfragmantarianlaaction@atha)wwldginrlecto~())whicharclldsu~by 
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lR=Ac ’ 
5R=H 
6R=pBr+h 
7R=pN02-Ph 

8 

Scheme 1. 

lossofcweoftheh~~onC-losby~ganiodiacatomandsu~~clinoiaotiontogivcdicnc 
(2). Altunativdy, (1) may undccgo allylk hydrogen abanction* fiwn C-14 (path b), ptududng radkal(l0) 
whichcoublbttrsppedbyan~xyradicd~byotha~~suchusAcOI9togive 

~(3).~~~scetoxyradicals~xylatereadilytheirdeebctionandidcntificrtioabyEsR 
spectroscow has proved pa5sibk.10 Aradicalmcchaaismhasbccnsuggesalfoathesyntbcsisofdlylk 
esters f&m alkenes using penaxyestca and catalytic aWIl~ofwppersdtPNev~,inthefcama- 
tion of (3) WC cannot exdudc that radical (10) may be oxidixed by an ex~xsf of reagent to an allylic 

carbacation,whichmaythennactwitbmacctatcion. 

Alkeae (s) may also undergo hy&ogen absuadon from C-9 (path c) to give allylic zdical (11). The 

dative radical ab&xstion of 9-H and 14-H in saoidal &detons by hyparvakat iodine rcagaus (e.g. 

C&jIClz) has been pnviowly repoWL* Intamedirte (U), anakgalsly to (10X evolves. in rdicd or cat- 
ionic form, to give acetate (12). which may be in eqi&im with the hemiathocstcr f&m (U). l%en with 

an excess ofmagent an alkoxy radical (14) is gemmed. This dechvphilk radical is cunva&ntly podtioned 

tointersctwiththtn~~8(14)doubkbondtogiveaC-l4radical,whiohis~bythebssof 

the 15-H yielding (4). The formation of orWater (4) from (El) could also he explained by an ialine 

catalysed cycli7ation_ via iadoaiurn ion (U) followed by hydriodic acid elkGu&n from (15). 

In o&r to confirm this mochauism. dkeuc (8)12 was synthesized in W% yield fnma ergoauy1 papx- 

idtbyhyQogcnationwithplatinumoxidcby~MackinAd)H.Undathtotcapditions,tht~y 
farmed alkene (1) easily isomu&s to alkenc (8). which is not reduced.13 phaoiyaio of (8) with DIR-iodine 
in cyclohexane (Table, enay 6) gave better yields of diene (2) (39%) and at&aate (4) (40%). but sot 
diacetate (3), which thaefom onlymmssfrqalkene(1)@1&b).Yieldsofcumpowd(4)are~e 

(50% based on conversion), taking into account that several stej~ arc involved in its forma&n. Besides, the 

Mctionpmceedswithexcdknt StetWldCCtiviity,theacetabegIWpeWlilIgfi!OlXltbeC&deOftbeUM&CU4C. 
Thislrdical~tionmaythuscoastituteanintacstingappppechtothcsynthesisofthe~~~in 

pqmalin and other aroidal compouIxls. 
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Table. Reactions of alcohols 1 and ?f 

Entry Cmn- 
pound 

Reagents! Solvent Conditions products 

Tt=‘c> *GO (ykld %) 

1 1 DIWIz W/1.3) cy 40 1.7s 1 (53); 2 (S&3 (lg), 4 (16) 

2 1 DWIz W3) AcOEt 40 3 3 (44) 

3 1 LTA (2) Be 60 1.5 1 W), 2 W) 

4 1 WOAWb (44) CL * 2 complexmixnlre 

5 1 PhzBe(OH)OAc/I2 N/2) Cy 80 2 complex mixtuxe 

6 8 DIEM2 (2.S/2) cy 40 1 2 (3% 4 (40). g (21) 

~)AUrepctioluwCrepafamedUd%~by’ lrrsdiatiar~two100Wtuneotw-filamentlamps.b)Pamolofs~~.DIB 

=(diacaox~~:Cy=cycbhexene;LTA=lead- 

13 

Scheme 2 
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