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Abstnd-UV irradiation of (-)mcthylisopuIegone (II), the configuration of which is established by 
comparison of its CD with that of 2-isopropenyl-2-methykyclohexanone made from (+ )camphor, gives 
in high yield 3,6dimethyl-7-methylenebicyclo(4,2,O]cxtan-l-o1 (XVIII), which is further isomerkd by 
acid to (-)3,4,7-trimethylcyclo-act-3-enone (XIX). 

M~ATION of pulegone (I) gives mainly (-)methylisopulegone, accompanied by 
some (about 17 %) of the dextrorotatory epimer.’ Djerassi et aL2v3 assigned the 
rather unexpected configuration III to (-)methylisopulegone, and II to the epimer, 
by application of the quasi-racemate method to the glutaric acid produced on 
oxidation of the dihydro derivative. Soon afterwards, however, Norin concluded 
that this acid had the opposite configuration (IV) on the basis of its formation by 
oxidation of dihydrosabinene, the confuguration of which was known as a member 
of the thujane group of monoterpenes. One way to settle the disagreement is to 
compare the optical properties of the ketone with those of a close relative of known 
configuration. The idea1 reference compound (though apparently in racemic form) 
was described by Edwards and Lesage,’ who made the unsaturated ketone VI by 
treatment of a-aminocamphor (V) with nitrous acid. The methylisopropenylcyclo- 
hexanone (VII) produced by reduction of the conjugated double bond with zinc and 
acetic acid differs from (-)methylisopulegone only in the absence of the 5-Me group. 

TABLE 1. ck3JLAR DICHROISM IN CYCLOHEXANE 

II VII 

1, (nm) A& 
318 sh - 1.75 
307 - 2.94 
298 - 3.00 
290 sh - 2-40 
22ot +ve 

1, (nm) 
317 sh 
306 
297 
290 sh 
22W 

AE 
+2.17 
+ 3.59 
+ 3-67 
+ 3-05 
-ve 

t not maximum; zero Ae from ca_ 230 lo 240 nm. 

We therefore made the ketone VII in optically active form from (+)camphor, the 
configuration of which is sure.‘j As summarized in Table 1, the CD spectra of the 
ketone VII and of (-)methylisopulegone are very similar, but of opposite sign. They 
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group may not be the dominant factor. Consideration of the ORD amplitudes of 
the epimeric 2,5dimethyl-2-isopropylcyclohexanones produced by hydrogenation 
of the two methylisopulegones3 indicates, in fact, that (-)methylisopulegone has 
the configuration II, rather than III as originally suggested. The hydrogenation of 
XII, derived from (-)methylisopulegone, mainly to the dimethylisopropylcyclo- 
hexanone that is the enantiomorph of the dihydroderivative of (+)methylisopule- 
gone,3 also supports the configuration II for (-)methylisopulegone and III for the 
(+)isomer, if the catalyst delivers hydrogen to the double bond in XII faster from 
the side cis to the methyl group than cis to the isopropyl group. 

In our experiments, which were done on a larger scale, the reported’ products 
(VI, XIII, XIV, XV) of deamination of aminocamphor (V) were produced, but in 
rather different proportions from those of Edwards and Lesage : in particular there 
was more hydroxy-ketone (XV) and less VI. The first could be dehydrated to the 
second with thionyl chloride in pyridine. Treatment with nitrous acid of the 
dihydropyrazine (XVI), which is formed on reduction of oximinocamphor if the 
aminocamphor is not immediately stabilised as the hydrochloride, gave the pyrazine 
(XVII). The deamination products (VI, XIII, XIV, XV) that were also formed pre- 
sumably arose from aminocamphor (V) produced by prior hydrolysis. The aromatic 
pyrazine ring in XVII caused a much larger difference in chemical shift between the 

XIII XIV xv XVI 

three pairs of methyl groups than is usual in camphor derivatives. The g-Me group 
appeared at r 9-01, the 8-Me group, which is almost in the plane of the pyrazine 
ring, moved down to r 8.73 and the lO-Me group, which is over the ring, moved up 
to t 9.42. 

UV irradiation of (-)methylisopulegone (II) in cyclohexane through Pyrex caused 
a change that was easily followed by IR spectroscopy or gas chromatography. An 
isomeric alcohol was isolated in about 70% yield, the structure of which (XVIII) 
followed from its spectral properties : v, 3420 (OH), 3075, 1670 and 880 cm-’ 
(C=CH,) in the IR; and in the PMR spectrum (CCl,) a doublet (J = 5.8 c/s at 
r 9.05 (3-Me group), a singlet at T 8.96 (6-Me group), two doublets (J,, = - 15.3 c/s) 
at T 7.53 and 7.16 (8-methylene group) each split into a triplet (2.2 c/s) by allylic 
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gel with CHCI,, was XVII, colowless needles from aqueous EtOH, m.p. 159*>160” : v, (CHCIJ) inter al. 
3000, 1490, 1465, 1400, 1395, 1380, 1370, 1285, 1180, 1145, 1110, 107Ocm-‘; d, (EtOH)225 (2700), 293 
(10,900) and 312 nm (E 10,700); PMR (Ccl3 singlets at T 9.42 (I@Me), 9-01 (9-Me), 8.73 (g-Me) and a 
doublet (J = 4 c/s) at r 7.17 (4-H). 
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