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THE DIBENZOCYCLOHEPTYLAMINE ALKALOIDS 

EMILIA TOJO, MUSA H. ABU ZARGA,' ALAN J. FREYER, and MAURICE SHAMMA+ 
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ABSTRACT.-Andrciymbium palaestinum of Jordanian origin has yielded the new alkaloid 
(-)-androbiphenyline 111, which in CDCI, solution exists as conformers l a a n d  l b .  Two previ- 
ously known and related alkaloids are K-3 131 and K-4 141 obtained from a Colrbirum species. 
(-)-Androbiphenyline 111, K-3 131, and K-4 141 are the only known representatives of the di- 
benzocycloheptylamine class of alkaloids. 

An investigation of Androcymbium 
palaestinum (Boiss.) Bak. (Liliaceae), na- 
tive to Jordan, has yielded several 
homoaporphines ( 1). It has also provided 
the new tricyclic alkaloid (-)-an- 
drobiphenyline, C, 1H25N06, which 
has been assigned the N-acetyldiben- 
zocycloheptylamine structure 1 and 
which is the subject of the present re- 
port. 

The mass spectrum of (-)-an- 
drobiphenyline fl] showed molecular 
ion mlz 387 (44%) and base peak mlz 328 
EM - AcNH,]+ (2). The presence of an 
amidic function was also indicated by 
the the ir spectrum, which included a 
strong band at 1666 cm- '. The uv spec- 
trum, A max (MeOH) 261 and 293 nm 
(log E 4.10, 3.88), was suggestive of a 
biphenyl system. Additionally, a bath- 
ochromic shift in base pointed to the 
phenolic character of the alkaloid. 

The 360 MHz 'H-nmr spectrum in 
CDCl, displayed equal duplication of all 
of the signals. This indicated the pres- 
ence of two isomers, l a  and lb,  in solu- 
tion in a 1:l ratio. When the solution 

1 

'Permanent address: Department of Chemis- 
try, University ofJordan, Amman, Jordan. 

was heated, isomer l b  became preva- 
lent. The challenge was, therefore, not 
only to determine the structure of (-)- 
androbiphenyline but also to establish 
the conformations of the two isomers. 

The alkaloid possesses four aromatic 
methoxyl substituents, a phenolic func- 
tion, and an N-acetyl amide. Addition- 
ally, three aromatic protons were in evi- 
dence, of which two were in an ortho re- 
lationship, with J o =  8.4 Hz, while the 
third appeared as a singlet. 

Through the use of proton selective 
decouplings and nOe experiments, it 
was possible to identify and differentiate 
between the twin sets of signals. All 
nOe's were measured as differences and 
are reported as percentages of maximum 
possible values. 

W e  will start with the interpretation 
of the spectrum of Ib because this was 
easier to analyze. The critical coupling 
constants, Jba,7 = 0 Hz and JGP,, = 7.4 
Hz, denote dihedral angles of approxi- 
mately 82" and 30°, respectively. Fur- 
thermore, H-6f3 (6 2.55) shows an nOe 
with H-7 (6 5.88), while H-5a (6 2.45) 
exhibits an nOe with the aromatic H-4 
(6 6.65), which in turn displays an nOe 
with MeO-3 (6 3.93). NOe's also inter- 
related9-OMe(6 3.93or3.951, H-IO(6 
6.84), H-11 (6 7.02), MeO-1 (6 3.62), 
and 2-OMe (6 3.92) (see Experimental). 

The above data led to conformation 
expression Ib for this isomer, in which 
ring B is boat-like. The phenolic func- 
tion was placed at C-8 because this is the 
substituted aromatic site devoid of any 
nOe. 
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The H-6a and H-6P vicinal coupling 
constants with H-7 could not be as accu- 
rately measured in the case of isomer la  
due to peak overlap. However, Jh,, was 
approximately 9 Hz, and J6,37 was about 
4 Hz, denoting dihedral angles of 
around 175' and 45", respectively, as re- 
quired by conformation la. Addition- 
ally, a strong nOe could be observed be- 
tween H-6P (6 2.40) and H-7 (6 4.95), 
whereas no nOe was noted between H- 
6 a  (6 1.95) and H-7. 

Another indication of the conforma- 
tions of isomers l a  and Ib was derived 
from the chemical shifts for H-7. In 
species Ib, H-7 lies almost in the same 
plane as ring C and is therefore de- 
shielded, appearing downfield at 6 5.88. 
Such is not the case with conformation 
la, in which H-7 is not significantly in- 
fluenced by rings A or B and appears up- 
field at 6 4.95. 

Geometrical isomerism is, of course, 
possible around the amidic nitrogen, 
but because no nOe's could be observed 
involving the acetyl methyl group it was 
not possible to specifically define this 
isomerism. It will be noted, however, 
that the methyl group in question falls at 
6 1.97 in l a  and further upfield at 6 
1.58 in lb.  

The I3C-nmr spectrum of (-)-an- 
drobiphenyline E l ]  also showed twin 
peaks, reflecting the presence of the two 
conformers. Through the use of I3C-lH 
correlations, it was possible to make 
some specific assignments. In particular, 
C-6, C-7,  C- 10, and C- 1 1 for isomer la  
were found at 6 38.1,49.7,  109.0, and 
122.0. The corresponding values for Ib 
were 39.4, 43.1,  108.4, and 122.5. 
The N-acetyl methyl carbon was at 6 
23.7 for l a a n d  at 23.2 for lb.  

Acetylation of (-)-androbiphenyline 
El] with Ac,O in pyridine furnished ace- 
tate ester 2, C23H27N0,,  whose 'H- 
nmr spectrum showed that it existed in 
only one preferred conformation. The 
values for the N-acetyl methyl (6 1.57) 
and N H  (6 5.22) suggested that this 
molecule existed in a conformation 

closely related to that for lb.  Addition- 
ally, the coupling constants for 2, 
J k , , = 0  Hz, J6B,7=7.7 Hz, and 
JNH,7 = 9.1 Hz, were very close to those 
for lb.  As expected, H-11 (6 7.35) in 
ester 2, which lies para to the acetate 
function, was shifted much more down- 
field than H-10, which is meta to the 
acetate and is in evidence at 6 6.96. 

Molecular models for l a  and l b  show 
that steric crowding is less severe around 
the C-8 phenol in conformation lb, so 
that acetylation of the phenolic function 
results in preference for a conformation 
similar to that of Ib. Also, and as 
pointed out earlier, an increase in tem- 
perature favors l b  over la. 

Basic hydrolysis of acetate 2 regener- 
ated (-)-androbiphenyline [l} which 
again existed in CDCI, solution as two 
conformers, as indicated by the nmr 
spectrum. 

The negative specific rotation of al- 
kaloid l and its cd spectrum with a 
trough at 25 5 nm are indicative of the S 
absolute configuration (3). This is the 
same chirality that prevails in the col- 
chicinoid-type alkaloids which are also 
present in A .  palaestinum. 

Two other N-acetylated dibenzocy- 
cloheptylamine alkaloids are known 
from the literature (4). These have been 
labeled K-3 and K-4 and assigned struc- 
tures 3 and 4 .  They originated from Col- 
chicum kesselringii Rgl. (Liliaceae) native 
to Central Asia. No optical measure- 
ments were carried out at the time, and 
no statement was made concerning their 
absolute configuration. 

It is likely that (-)-androbiphenyline 
111 and alkaloids K-3 and K-4 are de- 
rived biogenetically from (-)-colchicine 
or one of its close analogues. It is pres- 
ently unclear why K-3 and K-4 incorpo- 
rate a carbomethoxy substituent on ring 
C, whereas (-)-androbiphenyline E l ]  
bears a hydroxyl and a methoxyl on that 
ring. It should be pointed out in conclu- 
sion that the in vitro contraction of the 
tropolonic ring of (-)-colchicine using 
H202 has been achieved (5). 
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Known alkaloids that we also found in 
A .  palaastinurn are the colchinoids (-)- 
demecolcine and (-)-3-demethylcol- 
chiceine, and the homomorphinan- 
dienone (-)-collutine (6). 

EXPERIMENTAL 
k O T T  COLLECTION AND ALKALOID EX- 

TRACTION.~o~~ect ion  and extraction were as 
described in Tojo et al .  (1).  A specimen of the 
plant was deposited in the herbarium of the De- 
partment of Biological Sciences, University of 
Jordan. The following amounts of alkaloids were 
obtained, starting with 5.5 kg of bulbs of A.  
palaertinum: (-)-androbiphenyline El], 20 mg; 
(-)demecolcine, 4 mg; (-)-3demethylcol- 
chiceine, 4 mg; (-)-collutine, 8 mg. The latter 
three compounds, being known alkaloids, were 
identified by spectral comparisons. 

( -)-ANDROBIPHENYLINE [l].-Amor- 
phous;[a]D -48'(c=O.lO,MeOH);cdAc(nm) 
(MeOH) -0.54 (255); uv A max (MeOH-OH-) 
249, 261, 298, 3 13 nm (log E 4.11,4.00, 3.76, 
3.64); ir Y rnax (CHC1,) 3520, 3430, 2996, 
1666, 1590 cm-I; eims m/z 387 (44), 328 (loo), 
313 (30), 297 (12); hreims found d z  387.1654, 
calcd for C2,H2,N06, 387.1682. 'H nmr nOe 
for la 1-OMe to H-11, 18%; I-OMe to 2-OMe, 
18%; 3-OMetoH-4,32%; H-4 to 3-OMe, 18%; 
H-5p to H-4, 18%; H-6p to H-7, 18%; 9-OMe 
to H-10,62%. 'H nmr nOe for Ib 1-OMe to H- 
11, 18%; I-OMe to 2-OMe, 18%; 3-OMe to H- 
4, 18%; H-4 to 3-OMe, 9%; H-5a toH-4, 12%; 
H-6p to H-7, 12%; 9-OMe to H-10, 62%. 13C 
n m r  169.0, 168.1 (CO); 152.7, 152.5, 151.1, 
150.9, 145.7, 145.4, 142.2, 142.1, 141.4, 
141.1, 136.0, 135.0, 129.0, 127.6, 126.0, 
125.3, 124.8, 123.1 (C-I, C-la, C-2, C-3, C- 

4a, C-7a, C-8, C-9, C-lla); 122.4, 122.0 (C- 

61.0, 60.4 (1-OMe), 61.2, 61.1, 60.4, 56.1, 
56.0, 55.9 (2-OMe, 3, 9); 49.8, 43.1 (C-7); 

11); 109.0, 108.4 (C-lo), 108.0, 107.9 (C-4); 

39.4, 38.1 (C-6); 31.1, 31.0 (C-5), 23.7, 23.2 
(C-16). 

0-ACETYLANDROBIPHENYLINE [2] . -Ob-  
tained from 1 by treatment with Ac,O in 
pyridine at room temperature: amorphous, uv A 
rnax (MeOH) 260, 289 nm (log E 4.09, 3.89); ir 
Y rnax (CHCI,) 3420, 3000, 1780, 1675, 1480 

(12), 328 (100). Saponification of this compound 
with KOH in MeOH regenerated 1 .  

cm-'. , elms . mlz [MI+ 429 (15), 387 (28), 361 
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