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Absamcc C&lie hjdroxy-ketones (1) and (1) k the presence of (diacetogi&)lmswte or mwcwlc oxide and iodine 
under oggcn aam@twe and imdation with vbibk lighl undergo a new sequential alkog mdicalf 
cal pwoxi&lion-$woxyradlcal cyclization4~ radlcalfragmcnation reaction. This mdiodology ahws the cleavage 
of hw 1 3-podiod C-C bon& in a single step and constitutes a nw synthesis of ~perozyhoncs. ’ 

We have recently repor& that the C-radical pmduccd during the ~fragmemtion of alkoxy radicals is 

able to trap a molecule of oxygen, and that the peroxymdical formd can eventually mact with a suitably 

positioned double bond.’ Highly functionalized medium-sized ketones can be obtained by this tandem Bfrag- 

mentalioncycloperoxyiodination reaction. For instance, irradiation with visible light of 2cholesten-5a-01 with 

(diacetoxyiodo)benzwle (DIB) and iodine in the pmence of oxygen gave a mixme of 5,1O-sec&a,lOa- 

epidioxy-3@xlocholestan-S-one. The suuctum and stereochemistry have been demmimd by X-ray crystal- 

lographic analysis of one of the isonmic iodides. 

Scheate 1 

With this reaction in mind we conceive that the generation of alkoxy radicals fmm hydroxy-ketones of 

the type shown in Schetm 1 could be a convenient procedure, thmugh sequential pfragmentation, to pmnote 

the cleavage of two 13-positioned C-C bonds in a single step. 

In this ummunication we describe our B nsults on this reaction and its application to the 

steroid amlels (1)2 aud (2).3 In order to genemte the alkoxy radicals the hydroxy-ketones (1) and (2) wile 

treated with DIB and iodine or mercuric oxide and iodine under imdiation with two 100 W tungsten-Elaumt 

~sundertheconditionssunrmarizedintheTable.whenthereactionisperformedundarargon(entries 1.2 

and 8) the expected ring expansion ocmm4 and a a&m of C-10 olefins. compou& (3) to (7),5 is formed. 

Inthecaseofcxnnpouad(1)wbenthenactionwas~ under oxygen (enaies 3-7) it pmeeded 

to give the &peroxyhtctone (Z$ in modeme yield. When DIB& was used with &easing oxygen pmmre 

the reaction led to clearly inferior results (compare e&es 3-S). Similar yields were observed with the system 

HgO& (entries 6-7). 
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ln=r,R=C#7 
Zn=O,R=OAc 

2n=l.R-~17 
4n=O,R=OAc 

SIl=l,R=qJH,7 
(rn=O,R=OAc 

The strucme and stereochemistry at C-10 of (8) were de&rmined on the basis of spectral and chemical 

evidence. Tmatment of (8) with sodium periodate and ruthenium(IV) oxide’gave after methyladon with excess 

of ethemal diazomethane, methyl ester (9). identical with a sample prcpared previously. The C-10 s-hem- 

istry of this compound was Wed by X-ray crystallographic analysis of an appropriate derivative.* 

Compound (2) was pnqanzd for the purpose of promoting the @+agmentation; the reaction proceeded 

as expected to give ppemxylactone (10)’ (entries g-13). the best yield being obtained under an atmosphere of 

air (envy 9). Nevertheless, the reaction was man complex and two new compounds wem formed, the tetrahy- 

drofurau derivative (11)” and in some experiments (entries 11 and 13) the peroxyhemiacetal (12).” The 

peroxyhemiacetal(12) was transformed by photolysis with DIB& under argon into the ~pemxylactone (lo), 

pmviding good suppon for the proposed structure. 

The mechanism for the formation of compound (11) is consistent with a hydrogen atom abstraction at 

C-7 from an alkoxy radical at C-10 and has been commented previously.’ A plausible mechanism for the 

formation of compounds (8). (10) and (12) is shown in Scheme 2. The alkoxy radical initially formed under- 

goes &fragmentation to give the C-10 radical which was smeoselectively attacked by a molecule of oxygen. 

The pemxyradical obtained was added to the carbonyl gmup, and the new alkoxy radical formed underwent a 

second P_fiagmentation to give a C-radical at C-3 which was stabilized by losing a hydrogen radical to give 

(8) or trapping an iodine radical from the medium to give (10). The isolation of the pemxyhemiacetal inter- 

mediate (12) and its transformation in the reaction conditions under argon, into the pemxylactone (10) is in 

agreement with the proposed mechanism. 
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Table. Fmgmemion of hydmxy-ketones (1) and (2).’ 

Enuy sum s01vcnt Reasentb COllditiOIlS 

(-1 P(atm) Tim01 (yield%) 

1 1 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 2 

9 2 

10 2 

11 2 

12 2 

13 2 Q HgO (511) 

DIB/b (2/l .3) 

HgO/b (5.5/2) 

DIBh (3/l) 

DIB/I2 (2/l) 

DIB/I2 (1.511) 

H&w2 (4m 

HgonZ (2.7A.5) 

DIB/Iz (1.511) 

DIB/I2 (1.511) 

DIB/I2 (1.511) 

DIB/I2 (1.511) 

HgO (511) 

Ar (1) 

Ar (1) 

air (1) 

02 (5) 

02 (10) 

air (1) 

02 (5) 

h (1) 

air (1) 

02 (1) 

02 (3) 

air (1) 

02 (1) 

0.3 

7 

2 

0.5 

0.75 

2 

2 

4.75 

3.5 

2 

5.5 

9 

9 

3 (38),7 (171,s (14) 

3 (4% 7 (461.5 (10) 

8 (45193 (9197 (9) 

8 (42) 

8 (23) 

8 (42) 

8 (49) 

4 (4&6 (17) 

10 (43). 4 6). 11(12) 

10 (16). 4 (8). ll(l6) 

10 (17),11(16), 12 (23) 

10 (3% 4 (16). 6 (141, 
ll(16) 

10 (20). 4 (13). 6 (10). 
11 m 12 t-7) 

~All-Wae@OllllCd8t40-45°C10UiCI~ uradiatioawitiltwo1oOwtlmgsm-filamaltLmpE;thoselmder~wac 
made in a bomdkae Griffin-Worden pmsurc veal (Kaw K-767100). to 02 mm1 in 15 ml. d Rmaion made at 19 “C. DIB = 
@iacemxyiLldo)~ cy = cycbhexanc. 

Scheme 2 
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