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Preparation of 4-Alkylated Derivatives of Apopinene 
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and MICHEL PFAU 
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Summary Coupling of Grignard reagents with bromo- WE report here a convenient stereospecific synthesis of new 
apopinene, prepared by treatment of apopinene with trans-Csubstituted derivatives (2) of apopinene, possible 
NBS, gives 4-alkylated derivatives of apopinene in high key intermediates in syntheses of polycycles of type (1) ; 
yields ; of particular interest is the convenient preparation these derivatives are also of potential interest for photo- 
of trans-8-pinene. chemical studies.1 
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trans-Bromoapopinene (4), required as starting material apopinene, owing to through-space interaction with 
in these syntheses, was prepared stereospecifically by treat- 
ment of apopinene (3) with N-bromosuccinimide (NBS) in 
almost quantitative yield based upon recovered apopinene 
(b.p. 80--81° at  20 mmHg). 

bromine. 
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Reagents : i, NBS-CCl,, hv ; iii, Li,CuCl,-THF-RMgX, 0". Yields 
of (2) : for RMgX = MeMgI, 86 %;$ EtMgBr, 81 %;$ CH,: C(Me)- 
CH,MgCI, 88 % ;T[ PhCH,MgCl, 86 % ;v m-Me,SiOC,H,CH2CH,- 
MgBr, 64 % (trimethylsilyl ether cleaved simultaneously6). ( 1  1 ( 2 )  

Coupling of Grignard reagents with the allylic bromide (4), 
catalysed by Li,CuCl, in THF solution a t  O0,j afforded 
compounds of type (2) in high yield. $ This method provides 
a much more convenient synthesis of pure trans-8-pinene 
(3; R=Me) than those proposed before.'. 

The trans-configurationt of compound (4) results from a 
stereoselective attack by the brominating agent on the 
opposite side of the gem-dimethyl bridge,3 and is supported 
by its n.m.r. spectrum, which shows a 0.3 p.p.m. deshielding 
of 7p-H (d, zJ 9 Hz),, relative to the equivalent proton in 

7 Stereochemistry defined reIative to the gem-dimethyl bridge. 
$ Satisfactory analytical and spectral data were obtained. 
0 Yield based on purified product. 
7 Yield calculated from g.1.c. analysis. 
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