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New Alkaloids from Elaeocarpus kaniensis Schltr.: Nuclear Magnetic Resonance 
Study 

By N. K. HART, S. R. JOHNS, and J. A. LAJ~BERTON 
(Divisioiz of Applied Chemistry, C.S.I.R.O. , Box 4331, G.P.O. 3felbozwrte, Victovia 3001, -4 ItstvaZia) 

Summary Of the alkaloids from Elaeocarpus kaniensis 
Schltr., the structures of elaeokanines A (l), B (2), C (3), 
D(4), E (5), and elaeokanidine A (6) have been determined, 
while elaeokanidines B and C have been shown to be 
stereoisomers of elaeokanidine A. 

LEAVES of Elaeocarpus kaniemis Schltr., a rain-forest 
species found in New Guinea, have yielded a complex 
mixture of alkaloids from which eight have been isolated. 
On the basis of detailed spectroscopic studies, of biosyn- 
thetic considerations, and of previous work on alkaloids 
from related species,l structures can be assigned to six 
alkaloids, elaeolcanines A, €3, C, D, E, and elaeokanidine A. 

Elaeokanidines B and C are stereoisomers of elaeokanidine 
A, but their structures cannot be assigned unequivocally. 
The alkaloids have been isolated by preparative t.1.c. and 
g.1.c. , and insufficient material has been available for 
chemical interconversion or degradation of the alkaloids. 
The absolute configurations of all the alkaloids are unknown 
and structural formulae depict only relative stereochemistry . 

Elaeokanine A, Cl,Hl,NO, a colourless oil, [aID + 1 3 O  
(CHCI,) , hax (CCI,) 1667 (ap-unsaturated carbonyl), 
2600-2900 cm-1 (Bohlmann bands), M+ 193, crystalline 
picrate, m.p. 163-1650J can be assigned structure (1). 
The n.m.r. spectrum? shows the presence of an n-butyryl 
system [a 0.88 (t, lZ-Me), 1-67 (sextet, lZ-CH,), 2-55 (t, 
11-CH,)] and the U.V. absorption, Amax 229 nm ( E  98201, 
indicates that the double bond is in conjugation with the 

carbonyl group as shown in (I) .  Signals at 8 6-84 [(J7,aGz 

+ J7JBc4) 4.0, J7,@ 2.0 Hz] and at 3-42 9.0, J9,1 7.0 Hz), 
assigned, respectively, to 7-H and 9-H, indicate that both 
7-H and 9-H are adjacent to methylene groups (at C-1 and 
C-6). The molecular formula requires a two-ring system 
with nitrogen at a ring junction (absence of NH groups), 
and the presence of an indolizidine system is confirmed by 
Bohlmann bands in the i.r. spectrum and by the similarity 
of the mass spectral fragmentation pattern to those of 
related indo1izidines.l 

Elaeokanine B, C12H2,N0, a colourless gum [aID -72' 
(CHCl,), A!!+ 195, no crystalline derivatives, kax (CC1,) 
3210 ciii-1 (OH), is considered to be (2). The n.m.r. 
spectrum shows a C-methyl triplet a t  8 0.92 (J  7-0 Hz),  
which unlike that of (1) , shows typical "end-of-chain" 
broadening from virtual coupling to the ,f3-methylene 
protons. One proton multiplets at 8 5-67 (7-H) and at  
4-08 (10-H) and a one proton broad singlet at 3-18 (OH, 
exchangeable with D20) , support this structure. 

Elaeokanine C,$ a colourless gum, [a], - 14' (CHCl,), 
Vmas (CCl,) 3550 (OH) , 1690 cm-l (H-bonded carbonyl) 
ilf+ 211, is considered to be (3). The n.m.r. spectrum 
(6 0.86 (t, J 7-0 Hz, 12-Me), 1.63 (sextet, J 7-0 Hz, 12-CH,), 
2-46 (t, J 7.0 Hz, ll-CH2)] indicates an n-butyryl system 
as in (l), and the narrow doublet of triplets (8 4.16, all 
couplings cn. 2.5 Hz) assigned to 7-H suggests an equatorial 
conformation for 7-H. Analysis of the signal assigned to 
8-H [8 2.46 (q, J7,8 2.5, J S J 9  9.5 Hz! shows that 8-H, 9-H 
are trans diaxial and that the bulky n-butyryl group is 
equatorial. When elaeokanine C is heated with ethanolic 
potassium hydroxide an ap-unsaturated ketone (Amax 
227 nm) is obtained with retention time on g.1.c. identical 
with that of elaeokanine A. 

Elaeokanine D, C12HlgN0,, imp. 76-78' [a],  +- 51' 
(CHCl,), Vmax (CCI,) 1705 cm-l (carbonyl), A?+ 209, can be 
assigned the structure (4). The n.m.r. spectrum shows 
6 1.26 (d, J 7.0Hz, 12-Me), 4.62 (qt of d, J12,11~z 7.0, 
J1ftJ1leq 2.0, J12,~e 7.0 Hz, 12-wp 3.65 (d of t J  J7,8 10.0, 
&u7j&.~ + J 7 J 6 e a ]  "OHz, 7-H) and 2.34 (tJ J,,8 10.0, J s r ( t  

10.0 Hz, 8-H). On the assumption that ring A has a chair 
conformation, these coupling constants indicate that 7-H, 
8-H and 8-H, 9-H are both trans cliasial and 12-H is 
equatorial. 

Elaeokanine E, Cl2HlgNOLtr m.p. 57-58.5*, [all> f 35@ 
(CHCl,), Vmax (Ccl,) 1705cm-1 (carbonyl), M+ 209 has 
been assigned the structure (5) .  The close resemblance 
between the i.r. and mass spectra of elaeokanine D and 
elaeolianine E indicates that the alkaloids are stereoisomers. 
The n.m.r. spectrum shows two overlapping multiplets at 

and a narrow multiplet at 3.85 (7-H). The large coupling 
between 12-H and the axial 11-H indicates a trans diaxial 
conformation for these protons while the narrow 7-H 
multiplet shows that 7-H is equatorial and that the C-7, C-8 
ring junction is cis. 

' 3*76 (J12,Ytl 7*0, J 1 2 j l l n Z  14'0, . f l z i l l e@ ca. l * o H z J  f2-H) 

t All n.m.r. spectra were measured at 100 AIHz in CDCl, solutions and chemical shifts are relative to SiNe,. 
Not analysed for C, H, N. 
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Elaeokanidine A, Cl2HaoN2O, ni.p. 38-38.5', [a], + 9' 
(CHCl,), vmax (CCl,) 3440 (NH) , 1705 cm-l (carbonyl) , &f+ 
208, dipicrate, m.p. 153-155', is considered to be (6). The 
n.m.r. spectrum, which indicates a close similarity to 
elaeokanine D, shows a quintet of doublets at 8 3-73 

1.16 (J 7.0 Hz, 12Me), a quintet at 2.67 (J18,11uz 7.0, 
J1lar,llcg 13.0 Hz, llux-H) and a quartet a t  2-18 (J12111eQ 

2.0, Jlla2tlleu 13.0 Hz, 1 leq-H). Double irradiation confirms 
these assignments and indicates a triplet at 6 2.15 (J8,* 11.0, 
JsrS 11.0 Hz, 8-H) and overlapping multiplets at 2.90 (7-H) 
and 3.12 (9-H). The large ?-H, 8-H and 8-HI 9-H couplings 
together with the 12-H couplings confirm the suggested 
stereochemistry of (6). 

Elaeokanidine B, n1.p. 93-94*, [aID &Oo (CHCl,) and 
elaeokanidine C, m.p. 56-58', [aID + 1' (CHCl,) both 

(J,trBle 7.0, J12,11a3e 7-01 Jl2,ll~q 2.0 Hz, 12-H)s a doublet at 

have the molecular formula, C,,H2,X,0. Their i.r. spectra 
[%ax (CCl,) 1705 (carbonyl) and 3440 cm-l (NH)] and mass 
spectra (Mf 208) indicate that they axe stereoisomers of 
elaeokanidine A. Overlap of significant n.m.r. signals 
prevents analysis of the multiplets, but the chemical shift 
of 12-H (between 280-320Hz) indicates that 12-H is 
axial in both compounds. One isomer may have a C-7, C-8 
cis junction with 12-H axial (analogous to elaeokanine E) 
while the other may be the C-12 epinier of elaeokanidine A. 

It was previously suggested' that the EZaaocar+us 
alkaloids with the elaeocarpine-isoelaeocarpine ring skele- 
ton, were biosynthetically derived from ornithine and a C,, 
polyketide chain. By analogy, it is suggested that the new 
EZaeocarPus kaniensis alkaloids ( 1 4 )  can be formally 
derived from condensation of ornithine with a C ,  polyketide 
chain. 

(Received, J a m m y  1 lth, 1971; Com. 041.) 
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