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Ah&act-From lcacina gues~eldti~ (leaves and roots), two new diterpene-based alkaloids have been isolated 
and identified as icaceine (2) and De-N-methylicaceine (3). Icacine (1) occurred both in the leaves and roots. 
Structure determination was performed by spectroscopic and chemical methods. As icacine (I), these two bases 
are the first alkaloids with a pimarane skeleton isolated from plants. 

I.Nl-RODUCTION 

Icacina guesfeldtii Ascher is a shrub endemic to 
different regions of tropical Africa. Around Lodja 
(Zaire), the root deco&on is used in popular medicine 
as an anticonvulsant. From a search for the active 
principle(s), alkaloids were detected in the tuberous 
roots and in the leaves. A previous study has revealed 
the presence of icacine (1) in the root; the structure of 
this new diterpenic alkaloid was established by X-ray 
analysis [l]. Further investigations, herein reported, 
led to the isolation and the identification of two addi- 
tional alkaloids related to the same pimarane skeleton. 
These compounds, icaceine (2) and De-N- 
methylicaceine (3) occur almost exclusively in the 
leaves. Icacine was detected in larger quantities in the 
leaves than in the roots. 
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A chloroform extract of the leaves obtained by a 
standard extraction procedure afforded a mixture of 
alkaloids; they were further purified by PLC on 
alumina to yield three bases. 
1 was identical to icacine previously isolated from 

the root and identified by X-ray analysis [l]. Direct 
peak (m/e 87, C&NO) was identical to that of 

comparison with an authentic sample was carried out 
icacine (1) and thus related to the fragmentation of an 

by GLC, TLC and by IR, MS and ‘H NMR spectros- 
identical ring D. As in icacine (l), absorption at 
1735 cm-’ suggested the presence of a y-lactone. Un- 

COPY- like 1, however, the formation of a monoacetate of 2 
2, icaceine, which afforded by Se dehydrogenation a 

mixture from which 1,7_dimethylphenanthrene 
upon acetylation at room temperature indicated the 

(pimanthrene) was isolated and identified by UV spec- 
presence of one secondary alcohol; furthermore, the 

troscopy [2], GLC, HPTLC and MS. As 1 and 2 
IR spectrum of 2 showed absorption at 1655 cm-’ 

afforded the same dehydrogenation product, a 
which suggested the presence of a double bond. The 

pimarane skeleton was assigned to 2. High resolution 
absorption at 302Ocm-’ observed in 1 (epoxide) did 

MS established the formula as &H&&Q; the base 
not appear in the IR of 2. The ‘H Nh4R spectrum of 2 
confirmed these assignments: it exhibited one olefinic 
proton at S 5.89 (dd), one proton (-Oy) at 3.64 and 

*To whom correspondence should be addressed. one proton on a carbon bearing a hydroxyl at 2.05 
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(decomp., sublimation) 190-215”, IR fl& cm-‘: 1770, 1735, 

1660, [a]g- 180.34” (c 0.295, CHCI,). ‘H NMR (CDCI,): 

8 1.01 (3H, s, H-17), 1.11 (3H, s, H-20). 1.38 (3H, s, H-19), 

1.9 (lH, d, J=4Hz, H-5), 2.19 (3H, s, C&COO-), 2.22 

(6H, s, H-21/22), 2.42 (lH, f, J=8.4Hz, H-15), 3.83 (lH, s, 

H-14), 3.88 (IH, dd, J,=8.5, J,=8.1 Hz, H-16), 4.07 (lH, 

dd, J,=8.1, 5,=8.1 Hz, H-16’), 4.84 (lH, dd, J,=4.8, J,= 

4.4 Hz, H-6), 4.95 (lH, dd, J, = 11.0, J, = 7.0 Hz, H-3). 5.89 

(IH, dd, J, =5.1, J,= 1.5 I-Ix, H-7). MS: m/e 417 (M+), 331, 

271, 87 (base peak). 

Merhylation of De-N-mefhylicaceirae (3). A soln of 3 

(20 mg) in MeOH (I.1 ml) was treated at room temp. by 

180 ~1 (30 ~1 every 30 min) of Me1 or CD,1 and then left for 

I2 h at room temp. Unreacted 3 was removed by chromatog- 

raphy on neutral AI,O, (toluene-Me,C&EtOH-NH,OH, 
40:40:8:3 (yield: 10mg). 

Se dehydrogenarion. 1, 2, or 3 (5 mg) mixed with Se 

(25 mg) was heated at 300” for 7 hr in a capillary tube. The 

residue was taken up in n-hexane and purified by TLC on Si 

gel. Further comparison with 1,7_dimethylphenanthrene was 

achieved by UV spectroscopy, TLC on Si gel GF,,, (HPTLC 

plates for the nano-TLC Merck, n-hexane, R, 0.2). by GLC 

on a SE-52 column (50 m x 0.5 mm, carrier gas 6 ml Helmin, 

oven temp. 220”. R, phenanthrene 5.3 min. R, 1,7- 
dimethylphenanthrene 10 min) and by MS. Authentic l,7- 

dimethylphenanthrene was obtained by Se dehydrogenation 

of rimuene [7]. 
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