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The Synthesis of Neoclovenel 
Cj- T. F .  IV. ~ICI<ILT,OP, J. MARTIS, JV. PARKER, and J ,  S. I i o n e t : ~ ~  

(Chetiiistity Depaidnie.;?t, The L'iiivevsity of Glasgow, Glnsgoul, W . 2 )  

0s treatment xyitli acidic reagents, caryophyllenc 
(I) undcrgoes ring closure to give ;L mixture of 
clovene (11), caryolan-1-01 (I 111, and neoclovcnc 
(IT:).? The niodc o f  formation and filial stereo- 
chemistry of (11) and (111) h a m  been fully rationa- 
lised by R a r t ~ n , ~  but i t  is impossible to accoinnio- 
date neoclovene xithin this mechanistic framework. 
Accordingly, the niechanisni shown below was 
suggested3 for this conr-crsion of (I) into ( IT- ) .  

stercochcmistry a t  the carbinyl carbon is as yet 
undefined. IT'hen thc carbinol was treated with ;L 
solution of concentrated sulphuric acid in anhy- 
drous cther, simulating the conditions used in the 
rcarrangcnient o i  caryophyllene, an olefinic product 
was isolatcd in i 5 : ;  yield. The major component 
( >Q9%) of this material was homogeneous in terms 
of succcssivc niass-spectral examination through 
tlic singlc g.1.c. peak and was idcntiml in all a- 

In the light of this suggestion, it became 
apparent that  a specific transforinntion of tlic 
ketol (V, R = H) into the tertiary alcohol (1'1) 
would pcrniit acccss to the cation (VII), which is 
involved in the suggested mechanism for the 
transformation of (I) into (IV). Hence a brief 
series of esperiincnts might u-cll achieve three 
objectives, ztiz., (a) a test of the feasibility of tlic 
suggested niechanisni, (b) a synthesis of neo- 
clovenc, and (c) additional confirmation* of the 
relative stereochemistry of the methyl group a t  
c-7. 

The crystalline carbonatcf (V; Ii == C0,Et) 
of the ketol (V;  Tc = H), a linonm clcgradation 
product4 of caryophyllene, was convertcd into a 
mixture (5 : 1) of the nonconjugatcd and conjugated 
ketones (VIII) and (IX) by pyrolysis at 350". 
Catalytic hydrogenation of this niisture producccl 
a honiogcneous tricyclic ketonc (X) which xvas 
converted by treatment with methylmagncsiuni 
iodiclc into a single tertiary carbinol (1'1) whose 

respects with authentic ncoclol-cne (optical rotn- 
tion, niass spectrum, n.m.r., and infrared spectra, 
and capillary g.1.c.). 

IVith thc stercocheniistry of the ketol (V ; 
12 = H)S established, this rearrangement can only 
proceed to neoclovene with the C-7 methyl group 
sjvs to the gcu?-dimethyl grouping. 
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* Tlic stcreochcmistry of (IV) as depicted has been established from 0.r.d. studies to be reportcd in a full Paper. 
7 Satisfactory analytical and spectroscopic data have been obtained for all ncw compounds. 
1 Preliminary experiments towards the synthesis of this h~-drocarhon have becn reported by 13. J.  E. T,oewenthal, 

3 ITr. Parker, R. A. Rapliacl, and J. S. Roberts, Tetmiiedyoiz Letters, 1965, 2313. 
3 -1. Acbi, D. H. R. Barton, A%. W. Burgstahler, and -4. S. Lindsey, J .  Clirnz. Sor., 1954, 4659. 
4 D. 13. K. Barton and -\. S. Lindsey, J .  Chem. SOC., 1951, 2988. 
5 D. H. H. Barton and .I. Kickon, J .  Clirut. Sor., 1954, 4665; A .  Horeau and J. I<. Snthcrland, J .  C J t p J J t .  Sor. (C), 

Isrncl J .  Chem., 1966, 4, 31. 
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