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Lead tetraacetate is known to interact with both the carbon- 

carbon double bondland the isolated hydroxyl grOup*. Oxidation of the 

double bond resuits in either allylic acetoxylation as observed with 

3 
cyolohexene d - cyclogeranioiene4and o(- pinene'or formation 

6 
of a saturated diacetate as in the case of norbornene . Both reaction 

pathways probably involve initial addition of e P~(OAC)~~ to the 

doubLe bond yielding either an open or bridged intermediary organo-lead 

5 
carbonium ion which may lose a proton, react with the solvent,'or 

undergo rearrangement. Solvolysis of the W-C bond yields the corresponding 

product. Chtidation of monohydric alcohols proceeds via initial formation - 

a lead ester*. Homolytic*or heterolytic decomposition, depending upon 

the reaction conditions29 results in the formation of an electron 

deficient oxygen (ion or radical); subsequent reactions of which include 

7 9 
insertion into a C-H bond to form a five or six-membered cyclic oxide , 

10 
loss of the uarbinyj hydrogen to yield a carbonyl compound , rearrangement 

11 

12 
or fragmentaLiou . 

1165 
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Application of this oxidatiw Frocedure to 2.4 - hydroxymethylbicyclo- 

[2.2.1.-J -hept-5-3ne(I)l~ appeared of interest in that this molecule 

possesses both a reactive double bond and a primary hydroxyl voup. 

Zither set of reaction steps, i.e., initial reaction of the lead tetra- 

acetate with the double bond of I or with the primary hydroxyl group 

could. in principle, lead to the sam product. These Tossibilities are 

represcnt~~d by pathways A or 3: 

4-i 
(A+n 

HO - a2 

I 

In ag.eemnt with this prediction vs vfish to repsrt the forration of 

c 
3.8 

6-xatriqrclo 3.2.1.1 1 nonm-4@-ol-acetate (JI) front the action ;f 
- 

the lead xetraaoetate on I. 2a-~~dr_x;~et~ylji~~-yclo [ 2.2.1]-ho.:t-:i-one(I), 

lead ktrmcetate (molar rati> l:l), and calcim carb?mte S.n b-;.ling 

benzene mwe allowed to react for 12 hours. Uintillsticn 3f -Lit-~ rrx!o 

yroducli. a::Porded a 5T$ yield of II, m.p. 50-S? ; A";$ 5.77/u, CZS, 

e.69~, C-O-C of tetrahydrsfuranyl ring; rl.!:.?,. (6O.OMc, T.M.S./CC14), 

s= 2.00 (CE,C!S), CG 5.72 (-CC2-O~~lti;:let), 6: 3.65 (-;'H-;-wJlt.i:,lot), 

44.30 (*ii-SAC, wltiplot). 6-katricyclo - - [ 
3.2.1.1. 3SS&.mn- 4/j - 

ol-acatsta (II) w-s:: synthssizsd ?ccrirdin.; to t!x ?othol :f Henbest ar.ri 

I!i.Ohollsl” xin : the reaction of 2a-hydrox:~m-ethyljio~clo L 2.2.13 - 

3.0 
hart-5-em:I) -+th ;zr:_hthalic acid in other; 6-oxatri.~yclo c 7- 3.9.1.1 - 
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nonsn-rl;()-01 is formed directly rather than the alternative 54,6< oxido- 

alcohol. Acetylation yielded a compound identical in all respects with 

II. Further confirmation of the structure of II was obtained by oxi- 

dation (Jones reagent) to the corresponding acetoxylactone m.p.95-96: 

PAs naterial mm also identical with the same acetoxylactone previously 
14 

descri'bed by henbest and Nicholls . 

P'orrmtion of only one isomer at the Cq qpears somwhat more compatible 

&th mchanism A, i.e., initial addition of e Zb(ZAo)a to the double bond 

followed by trans opening of this bridzsd ionic species by the hydroql 

grou;- ao::in5 as an internal nucleophile. 

The balance of naterials fro-i the lead totraacetste oxidation of I 

r:as oon~;~~cd of '>Gre hi&+ acetylated products (Xl? analysis) which 

lrobably d-rive fron Wagner Leer-win ranrrangenent of carboniun ion 

intornodiatas. pertinently, norbcrnane itself yields, upon treatment 
6 

with load totraacetnte, exo-Z-s-7-dihydroxynorbornene . - 

In order to test the generality 16 
of the synthesis of acetoxyoxide 

derivatives by load tetraacetate oxidation of appropriately unsaturated 

alcohols, the reaction w.s aqlied to & 
5 
-oholcstene-S@, IS-diol4- 

acetate (III) in the hops of analogously producing -the oorresponding 

6-acotoxy-6jj, 19-oxido derivative. In this system, however, the reaction 

took a different course. Oxidatiw fragnitmtation resulted in the loss of the 

619 Wfdroxynethyl group, yielding a product tentatively identified as 

lS-nor- Aala cholestene- 3/j,6~-diol dim&ate (IV)18, m.p, 92-94' ; 

fJD+86 (C,3.46). The NH9 spectrum revealed both the absence of the 

cl9 mothylene quartet present in III, as ml1 as any vinylic protons. 
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The two methj.ne protons bound to C3 and C6 were unresolved, centered at 

d-: 5.1, w1,/2 N 15ops. Saponification yielded the diol (IVa), 

m.p.174-75e;&$,+lll (C.O.5); N&R., CgH, ck.82, C6-H,&4.10 (both 

multiplats). Allylio oxidation with msnganese dioxide in chloroform gave 

cholestene-34-01-6~one, m.p. 147-48*, x 
EtOFf 
max 250 rnk 

XC% ’ 
/ 

(e.l5,700), 2.67,2.86,6.05,6.17/i. These results are taken 

to establish the constitution of IV. Furthermore, an analogous fragplen- 

tation reaction has been obserwd by Jeger,et.al 
12 

in tie formation of 

500) 
3,17_die,thylenedioxy-lg-nor- A - androstene-6-01 from the lead tetra- 

d 
acetate oxidation of 3,17-diethylene dioxy- a -androstene-19-01. 

' Since several steroidal examples exist in wlGch a C5-6 double bond is un- 
2 

effected by lead tetraacetate , a probable intermediate in the above reactions 

is the Cl9 lead ester which subsequently decomposes, perhaps via concerted - 

intramolecular allylic transfer of an acetsxy group from Pb to C6. The 

stereochemic:al consequence of such a reaction would require an axial 

conformation of the C6 hydroxyl group. 

ACO’ 

III IV OAc 

Non-format&on of the C6P,l9-oxide may be due to the strain present in this 

b 
c 

ring system. For example, buffered solvolysis of -cholesteneJP, 

15 
19-diol_Jp-toluenesulfonate yields no 34,54-cycle-61, 19-oxidocholestane , 

Further work is aimed at delineating those structural types which favor 

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