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Lead tetraacetate is known to interact with both the carbon-

carbon double bondland the isolated hydroxyl groupz. Oxidation of the

double bond resuits in either allylic acetcXylation as observed with
cyclohexeneS, A - cyclogeraniolenehand of - pineneBOr formation

of a saturated diacetate as in the case of norbornene . Both reaction
pathways probably involve initial addition of @® Pb(OAc)37 to the

doubie bond yielding either an open or bridged intermediary organo-lead
carbonium ion5 which msy lose a proton, react with the solvent,'or
undergo rearrangement. Solvolysis of the Pb-C bond yields the corresponding
product. Oxidation of monohydric alcohols proceeds via initial formation
a lead esterz. Homolytic:or heterolytic decomposition, depending upon
the reaction conditions2’ results in the formation of an electron
deficient oxygen (ion or radical); subsequent reactions of which include

7

insertion into a C-H bond to form a five or six-membered cyclic oxide ,
10 11
loss of the carbiny, hydrogen to yield a carbonyl compound , rearrangement

.12
or fragmentation
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Application of this oxidative rrocedure to 2eA - hydroxymethylbicyclo-
[2.2.1.] -hept-s-ene(l)uappeared of interest in that this molecule
possesses both a reactive double bond and a primary hydroxyl group.
EBither set of reaction steps, i.e., initial resaction of the lead tetra-
acetate with the double bond of I or with the primury hydroxyl group
could, in principle, lead to the same product. These rossibilities are

represented by pathways A or 3:

~
— AcO
2
®,
HO — CH, AT 0—CHy
I = I

(AcO)3Pb0 - —— 0 —CHp

In agreement with this prediction we wish to report the forration of
§-oxatricyclo [ 3.2.1.13'8]nonan-é:ﬁ-ol-acetate (31) from the action of
the lead =etraacetate on I. 2‘(-Hydrax;methylbicyclo[ 2.2.1 ]—he;:t—{i-ene(l),
lead sstraacetate (molar ratis 1:1), and caleium carbonate in boiling
vonzene wire allowed to react for 12 hours. Distillaticn of the crude

T
vroduct a’forded a 8774 yield of I, m.o. 50-51" 3 A'&:L]& 5.77/_(, , C=0,
8.6‘3/4,, C-0-C of tetrahydrofuranyl ring; #.M.R. (50.0Mc, T.M.S./CCI4),
d7= 2,00 (CE4CD), J=5.72 (=i, =0-multiplet), &3.65 (<LH-ommulbislst),
d=4.30 (=Cii-CAc, multiplet). Sﬁtricyclc[&.Z.I.I.S.S]-nc'aan- '}ﬂ -
ol-acatate (ZI) was synthesized sceording to the method »f Henbest and
I!i_challsu using the reaction of Zo(-hydrox:methyl‘oicyclo[ 2.2.1] -

3.8
hept=6-en3{I) with pervhthalic acid in ether; 6-psatrisycle [3.2.1.1 ] -
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nons.n-4p-ol is formed directly rather than the alternative 5el ,6% oxido=
alcohol. Acetylation yislded a compound identical in sll respects with
11, Further confirmation of the structure of II was obtainmed by oxi-
dation (Jones reagent) to the corresponding acetoxylactone m.p.95-96:

This material was also identical with ths same acetoxylactone rreviously
14

described by Henbest and Micholls

Formation of only one isomer at the C, arpears somewhet more compatidble
with mechanism &, i.e., initial addition of @ ‘r"b(-’JAc)s to the double bond
followed Dy trans opening of this bridged ionic species by the hydroxyl
grour acting as an internal nucleophile.

he balance of materials from the lead tetraacetate oxidation of I
was compesed of more highly acetylated products (MR analysis) vhich
provably derive from Vaggner Lieerwvin rearrangement of carbonium ion
intermediates, lrertinmently, norbornene itself yields, upon treatment
with lead tetrascetate, 3}53—2-ﬂg-?-dihydrcxyncrbornenes.

In order to test the ,;eneralityle of the synthesis of acetoxyoxide
derivatives by leoad tetraacetate oxidation of appropriately unsaturated
alcohols, the reaction vms applied to Fal 5-cholestene-3p, 19-diol=3~
acetate (II1) in the hope of snalogously producing the corrssponding
S-acetoxy-Gﬁ, 19~oxido derivative., In this sysbtem, however, the reaction
took a different course, Oxidative fragmentation resulted in the loss of the
C1¢ hydroxymethyl group, yielding a product tentatively identified as
19-nor = AT 10stene- 3p ,6X ~diol diacatate @™, mp. sz-0s"
&JD* 86 (C,0.48). The NIR spectrum revealed both the absence of the

C19 methylene quartet present in III, as well as any vinylic protons.
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The two methine protons bound to C3 and C6 were unresolved, centered at

d= 5.1, Wi/ ~ 15cps. Saponification yielded the diol (IVa),
Mpe174-T5 3 AJ*121 (C,0.5)5 N.M.R., Cg-H, S s.82, CgH, d° 4.10 (both
multiplets). Allylic oxidation with mangzanese dioxide in chloroform gave
19-nor=- Afﬂ-‘? holestene-sp-ol-ﬁ-one, NP 147-48., )\Extngg 250 m/(.
(e.13,700), )\ cﬁiﬁ 2.67,2.86,6.05,6.17/4.. These results are talen
to establish the constitution of IV. Furthermore, an analogous fragmen-
tation reaction has been observed by Jeger,et.al 12 in the formation of
3,17=-diethylonedioxy-19-nor ~ Asqot)mdrostene- 6-0l from the lead tetra-
acetate oxidation of 3,17=-diethylene dioxy- A: =androstens=19-0l,
Since severasl steroidal exemples exist in which a C5-6 double bond is un=-
effected by lead tetraacetatez, a probable intermediate in the above reactions
is the C19 lead ester which subsequently decomposes, perhaps ¥ia concerted
intramolecular allylic transfer of an acetoxy group from Pb to C6. The
stereochemical consequence of such a reaction would require an axial
conformation of the C6 hydroxyl group.

CHp-OPb(0Ac),

OAc
Sm—
‘A0~ AcO

III IV ©OAc
Non~-formation of the CG’, 19~oxide may be due to the strain present in this

'y
ring system, For example, bufferod solvolysis of /A -cholestene-:':p,
15

19~-diol-5p~toluenesulfonaete yields no 3,54 -cyclo-6 p, 19~oxidochclestane
Further wor< is aimed at delineating those structural types which favor

intramolecular oxide formation and those which are prone to undergo fragmentation.
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