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Abstract: The steroidai Sa-alcohol (3) with (diacetoxyiodo)-benzene and iodine under irradiation with
visible light undergoes a tandem alkoxy radical B-fragmentasion-cyclopropylcarbinyl rearrangement
reaction to give the eleven-membered cyclic ketone (4). Under oxygen pressure peroxidation of the
C-radical intermediate takes place to afford the highly functionalized eleven-membered cyclic ketone (6)
in moderate yield.

We have recently reported that photolysis of cyclic alcohols with (diacetoxyiodo)benzene (DIB) and
iodine generates an alkoxy radical which subsequently undergoes B—fragmcntation.l The resulting C-radical
is able to react with a molecule of oxygen forming a peroxy radical that can eventually add to a suitably
positioned C-C2 or C-O*® double bond.

Continuing with these studies we decided to explore this reaction on 5-hydroxydecalinyl compounds
containing a suitably positioned cyclopropane ring (1) (Scheme I). The alkoxy radical formed would undergo
a tandem f-fragmentation-cyclopropylcarbinyl rearrangement reaction to afford eleven-membered cyclic ke-
tones (2). The rapidity of the cyclopropane ring opening by an adjacent carbon radical is well known and
has been used not only as a probe of reaction mechanisms but also in synthetic organic cl'lemisuy.2
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Scheme I

As a model, the steroidal alcohol (3)3 was prepared and irradiated with two 100 W wngsten-filament
lamps, in the presence of DIB and iodine under the conditions summarized in the Table. When the reaction
was performed under argon (entry 1) the expected double ring expansion reaction was produced and the
iodo-derivative (4)4 obtained. However, when the reaction was conducted under oxygen pressure (entry 2)
diketone (5) was also obtained. When the oxygen pressure was increased (entry 3) a new product (6)6 was
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formed. The yield of these two oxygenated products (5) and (6) increased when the initial amount of iodine
was reduced from 1.5 eq. to 0.5 eq. (entries 3 and 4). Hence, the peroxidation of the Cp-radical intermediate
was favoured with respect to iodination. The structure and stercochemistry of dioxolane (6) was determined
by extensive studies of 'H and '>C NMR spectroscopy. COSY, ROESY and NOEDIF experiments were
also utilized, the most important feature being the transannular ROESY and NOE effects observed between
one of the hydrogens at Cy- and a hydrogen at C4. The observed coupling constants of the low field protons
at C1-C7 and C)’ are in good agreement with those calculated over & minimized structure using the program
PCMODEL.”

A plausible mechanism for the formation of these products is shown in Scheme II: -fragmentation of
the initial alkoxy radical (I) gencrates a C-radical at Cjg (II). This radical induces ring opening of the
adjacent cyclopropane unit generating intermediate (III), which may stereoselectively react with iodine to
form compound (4). A regioselective endo cyclopropane ring opening to the secondary radical (IIf) is exclu-
sively observed.Z The radical (III) may also be stereoselectively attacked by a molecule of oxygen yielding
peroxy radical (IV), which may lead 10 ketone (5) or may add to the Cj-Cjp double bond creating the
dioxolane ring.8 The new Cjq radical formed reacts with another molecule of oxygen, generating a second
peroxy radical intermediate (VI). The formation of compound (6) from peroxy radical (VI) is consistent with
a reduction to alkoxy radical and subsequent hydrogen abstraction at C7, and has been commented pre-
viously.9

On the other hand, the steroidal model (7)!° was prepared in order to determine whether direct ope-
ning of the cyclopropane ring by a peroxy radical eventually formed at Cyy would take place. As can be
seen in the Table, under an inert atmosphere the expected B-fragmentation occurred and compound (8)ll was
obtained in good yield (entry 5). Increased oxygen pressure (entries 6-8) led to a new tetrahydrofuran deriva-
tive (9)!2 formed by peroxidation of the Cjq radical intermediate.!"*® However, no products coming from
attack of the C)q peroxy radical to the cyclopropane ring could be detected.



Table. Fragmentation of alcohols (3) and o2
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Entry | Substrate Reagemsb Conditions Products
(mmol) TEC) | P(am) | Time (h) (Yield %)
1 3 DIB/I2 (2.5/1.5) 40 Ar (1) 1.5 4 (50)
2 3 DIB/I2 (2.5/1.5) 40 02 (3) 1 4(21),5(21)
3 3 DIB/I2 (2.5/1.5) 40 02(55) | 1 4 (20), 5 (24), 6 (11)
4 3 DIB/Iz (2.5/0.5) 40 02(55 | 3 4(5), 5 (32), 6 (15)
5 7 DIB/R2 (3.5/2) 40 Ar (1) 1 871
6 7 DIB/I2 (2.5/1.5) 40 02 (3) 1 8 (21), 9 (30)
7 7 DIB/I2 (2.5/1.5) 40 02 (5) 1.75 8 (18), 9 (39)
8 7 DIB/E2 (3.5/2) re 02010) | 1.3 8 (20), 9 (26)

*) All reactions were perfonmed in cyclohexane (0.2 mmol in 15 ml) under irradiation with two 100 W tungsten-filament lamps;
those under pressure were performed in a borosilicate Griffin-Worden pressure vessel (Kontes K-767100). v per mmoal of
substrate; DIB=(diacetoxyiodo)benzene.
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