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. 
We have been interested' in the study of unusual terpene rearrangements of 

synthetic and biogenetic interest via observable carbocations in strong acid medium. 

In an earlier communication 
lb a facile and general rearrangement of cation(I) derived 

from abietic-type diterpene resin acids to the ring contracted abeoabietate cation 

(II) in 96% sulphuric acid was described. It was observed therein that the fate of 

96% HpSO4 

RT 
D 

ion (I) in chlorosulphonic acid or 99% sulphuric acid is dramatically altered. We 

wish to describe here a novel rearrangement of levopimaric acid(III),2 which is 

initiated by the dehydration and decarbonylation of the Cp -carboxylic acid function3 

and proceeds through the formation of intermediate dication (IV). 

qy @ 

O (III) (IV) 

Rapid dispersal of a 10% CH2C12 solution of LPA in C1S03H at -25o gave a 

burgundy solution, whose NMR spectrum exhibited signals compatiblelb with structure 

(I). When the solution of (I) was allowed to warm up to r/t profuse evolution of 

CO ensued and new signals emerged in the NMR spectrum of the ion. These signals 
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consisted of an isopropyl doublet at 1.25 (5=6.5 Hz), a tertiary methyl singlet at 

1.28, two doublets at 0.91 and 1.31 (J=6 Hz) due to two secondary methyl resonances 

and an olefinic proton singlet at 6.88 (cf. 7.61 in ion (I)). These NMR parameters 

along with the high field shift of the olefinic proton resonance indicating the 

further dispersal of the positive charge, suggested the presence of rearranged ions 

(V) & (VI) in ClS03H solution. On quenching the cations (V) & (VI) in iced Na2C03, 

a mixture of Cl9 -trienes (VII & VIII, UV: kFay 300 nm) was recovered in 88% yield. 

(VII ) RI= CH3 , R2 = H (VI Rl=CH3 , R2=H 

(VIII) R, = H , R2 = CH3 (VI) Rl=H , R2=CH3 
The triene mixture was extremely labile & complex and furnished disproportionation 

products (XI), (XII) and styrene (IX) on attempted purification. However, the 

structure 
4 of the trienes and cations (V) & (VI) can be deduced from the dehydro- 

genation and aromatisation products of triene mixture. The results are depicted in 

chart 1 and the physico-chemical characterisation of the compounds (IX)+ (XIII) is 

summarised below: 

Compound (IX): '1gH26' 
XrMe 256 nm (t-9430); vmax(neat): 1630, 885, 830 cm". 

NMR:~ 1.23 (6H, d, J=7 Hz, CH -k-H), 
-’ &H 

0.87 (3H, s, CH3-+, 0.93 (3H, dr J=6.5 Hz, 

H+-CH3), 2.7-3.1 (3H, m, benzyii&, 6.17 (lH, t, J=4 Hz, Ar-6=&g), 7.05ilH, d, 

J=9 HZ, Ar), 6.95 (lH, s, Ar), 7.51 (lH, d, J=9 Hz, Ar). 

Compound (X): 
C1gH24' 

k:Me 318 nm (t=7200) and 306 nm (C=6900); vmax(neat): 1660, 

1635, 1610, 830, 795 cm-l. ~~~:61.21 (6H, d, J=7Hz, CH3-C-H,, 1.19 (3H, S, CH3-+-), 

1.71 (3H, s, CH3-i3=&), 2.5-3.1 (3H, m. benzylic), 
cH3 

6.33 (2H, AHq, J=9.5 Hz, -C=C-C=d-, 
kk 

7.13 (1H. d, J=9 Hz, Ar) . 
__ 

6.83 (lH, s, Ar), 6.9 (lH, d, J=9 Hz, Ar), 

Compound (XI): C1gH28, >zaF 280 nm (t=19oo) and 272 nm (C=1900); vmax(neat): 1612, 

-1 
890, 830, 640 cm . NMR:6 1.21 (6H, d, J=7 Hz, CH -I-H), 

-' ZH 
1.08 (3H, S, CH3+. 0.93 

(3H, d, J=6 Hz, CH3-+-H,, 2.6-3.1 (4H, m, benzylic),??93 (lH, s, Ar), 7.01 (IH, dr 

J=8 Hz, Ar), 7.28 (lH, d, J=8 Hz, Ar). 
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compound (XII): '1gH28' 
kfR,F 280 nm (t=1400) and 272 nm (E-1260); vmax(neat): 

-1 w 
1615, 895, 830 cm . ~~~:61.22 (6H, d, J-7 Hz, CH3- 

k 
-1. 0.93 (3H, s, CH3-+, 

0.78 (3H, d, J=7 Hz, ~3-+-H), 
x3 

2.4-3.0 (4H, m, benzylic), 6.80 (lH, s, Ar), 6.88 

(IH, d, ~=a HZ, Ar), 7.06 (lH, d, J=8 Hz, Ar) . 

CHART 1 

I H2 I pto* 

EtOAc 

/ DisproportiOnatiOn 

I 

H2 b-02 
EtOAc 

(XIII) 

c fl I ‘. +(x1)+(x11) 

(X1 

I H2/Pt02 

EtOAc 

Traces (XII) 

t (Xl + (XI) + (XII) 

24% 7% 7% 

Comnound (XIII): ClgH26, XpaF 266 nm (C=7770): vmax(neat): 1662. 1610, 830, 730, 

-1 
700 cm . NMR:&~.~ (6H, d, J=7 HZ, CH -d-H), 0.95 (3H, s, CH3+, 0.96 (3% d, 

J=6 Hz, CH3-t-H), 
-3kH 

2.6-3.1 (3H, m, benzylic --? centre 6.21 (2H, ABq, J=8 Hz, -Cq-l, 
HH -- 

centre 6.98 (3H, m, Ar). 

The mechanism ot formation of carbocations (V) & (VI) and derived products 

(VII)-* (XIII) is straight forward and outlined in chart 2. The novel rearrangement 
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CHART 2 

(I) 
-Hz0 

-co (IV) 

+: * s - (VI) 
+ 

H +j / N - (VI 

+ 
l-l 

of abietic type acids involving ClO-methyl migration and their dual behaviour in 

strong acids provides a new variant to the synthetic utility of stable carbocations 

in highly ionising medium. We intend to make use of this methyl migration sequence 

to synthesize rearranged terpenes employing model systems. 
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