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(- )-SICULININE A LYCORINE-TYPE ALKALOID FROM 
STERNBERGIA SICULA 
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A ~ ~ ~ ~ ~ ~ ~ . + - ) - S i c u l i n i n e  I21 was obtained from Turkish Stwnbwgiu sicula. (-)- 
Deacetyllutessine is shown to be identical with (-)-ungiminorine [l}. 

In the wake of our report on the 
crinine-type alkaloids of Sternbergia 
sicula Tin. ex Guss. and Sternbergia lutea 
Ker-Gawl. ex Schult., we wish to de- 
scribe the lycorine-type alkaloids ob- 
tained from the investigation of these 
two members of the Amaryllidaceae 
family. Besides the known (-)-lycorine 
( l ) ,  hippadine (2), and ( - ) a n -  
giminorine 111, we have isolated and 
characterized the new alkaloid (-)- 
siculinine 121. 

The structure of (-)-ungiminorine 
111 had been firmly established some 
years ago through an X-ray analysis (3), 
as well as through a biomimetic synthe- 
sis from (-)-lycorine (4). Even so, reli- 
able high resolution 'H-nmr data for 
this alkaloid were lacking. We, there- 
fore, initially undertook a complete nmr 
study of (-)-ungiminorine 111, which 
we thought would assist us in the struc- 
ture elucidation of the new and related 
alkaloid (-)-siculinine 121. It was deter- 
mined that CD,CN as solvent offered 
better resolution than CDCI,, and our 
results have been summarized in Figure 
1, around structure 1. All assignments 
were supported by interlocking decou- 
pling and nOe measurements. 

The signals at 6 2.72 (H-l lb) ,  5.69 
(H-4), 5.92 (OCH,O), 6.75 (H-8), and 
6.87 (H-11) are typical values for a 
lycorine-type system (1). Noteworthy is 
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FIGURE 1. 'H-nmr assignments for compounds 

1 and 2 .  

the long range W coupling of 1.2 Hz be- 
tween H- l (6 4.67) on the one hand and 
H-3 (6 4.55) on the other, indicating 
that these protons lie in the same plane. 
But the most telling feature of the spec- 
trum is the 5 .6  Hz homoallylic coupling 
between H - l l c  (6 3.88) and H-501 (6 
3.56), which is diagnostic of C-3a, C-4 
unsaturation. 

Turning now to the new base (-)- 
siculinine {2], its mass spectrum dif- 
fered from that of 1 only in some of the 
relative intensities, pointing to a possible 
diastereomeric relationship between the 
two compounds (5,6). The CD,CN nmr 
spectrum of (-)-siculinine, summarized 
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around structure 2 in Figure 1, was 
quite close to that of 1. In particular, it 
indicated a related C- 1,2,3 substitution 
pattern with hydroxyl groups at C- 1 and 
C-3 and a methoxyl at C-2. In this in- 
stance, however, no strong homoallylic 
coupling could be observed between H- 
1 IC (6 4.29) and either H - 5 a  (6 4.49) or 
H-5P (6 4.65). It was, therefore, sus- 
pected that the two alkaloids differed in 
their stereochemistry of fusion for rings 
B and C. 

Indeed, irradiation of (-)-siculinine 
at 6 2.78 (H-1lb)resultedin 39.8% en- 
hancement of the H- 1 IC signal (6 4.29), 
pointing to a cisoid orientation for these 
two protons. Furthermore, long-range 
W coupling for H-1(6 4.72) and H-3 (6 
4.57), as well as strong nOe's between 
H - l l ( 6  7.02) and H - l ( 6  4.72) and be- 
tweenH-3 (64 .57)andH-4(6  5.70)ar- 
gued in favor of the all-cis stereochemis- 
try indicated in structure 2, where ring 
C is in a near-chair conformation. Sig- 
nificantly, strong allylic coupling be- 
tween H-3 (6 4.57) and H-4 (6 5.70) 
was lacking because H-3 does not point 
out in the same direction as thep orbitals 
of the C-3a, C-4 double bond. 

The structure of (-)-siculinine 121 
was then confirmed by a complete nmr 
nOe study which has been summarized 
in the Experimental section. Of special 
interest is the fact that the 2-OMe signal 
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(6 3.36) showed reciprocating nOe's 
wi thH- l (64 .72) ,  H-2(63.70),  andH- 
3 (6 4.57). Additionally, H-3 exhibited 
reciprocating nOe's with H-4 (6 5.70). 

In a recent paper (7), the isolation of 
(-)-lutesine and (-)-deacetyllutessine 
from S .  lutea was described, to which 
structures 3 and 4 ,  respectively, were as- 
signed. However, when we compared 
the specific rotations, mass spectra, and 
'H-nrnr spectra (in CDCI,) of (-)- 
deacetyllutessine with those of (-)-un- 
giminorine 111, it became obvious that 
the two materials are identical. Particu- 
larly relevant was the observation that 

andJSa,llc in the nmr spectrum of 
(-)-deacetylutessine, namely, 3 .1  Hz 
and 5.8 Hz, are unlikely for structure 4 
and are in fact not reported by the same 
authors in their nmr spectrum of the re- 
lated (-)-sternbergine (8). I t  follows 
that the name (-)-deacetylutessine 
should be stricken from the record and 
should be replaced with the original 
(-)-ungiminorine 111. 

The remaining question concerns the 
true nature of(-)-lutesine, which must 
be an acetylated derivative of (-)-un- 
giminorine 111. (-)-3-Acetylungimi- 
norine is already known (9) and from its 
spectral properties appears to be different 
from (-)-lutesine. It is likely, therefore, 
that (-)-lutesine corresponds to (-)- 1- 
acetylungiminorine and possesses structure 
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5.  A revised interpretation of the nmr 
spectrum of this alkaloid in CDC1, is pre- 
sented around expression 5. Using the 
somewhat limited amounts of (-)-un- 
giminorine at our disposal, a number of 
unsuccessful attempts were made to ob- 
tain 5.  Final confirmation of the struc- 
ture of (-)-lutesine remains to be 
achieved. 
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EXPERIMENTAL 

PJANT COLLECTION AND ALKALOID EX- 
TRACTION.T~CX are described in detail in 
Pabuspoglu et a l .  (10). Compounds obtained 
from S. stcula were (-)-ungiminorine (25 mg) 
and (-)-siculinine (15 mg). Compounds from S. 
lutea were (-)-lycorine (1.25 g), hippadine (15 
mg), and (-hungiminorine (35 mg). 

(-)-UNGIMINORINE [l) .Significant nmr 
nOe's are H-1 to H-2 (23%), H-1 to 2-OMe 

2 to 2-OMe (22%), H-2 to H-3 (l9%), 2-OMe to 
H-l(5%), 2-OMe to H-2 (23%), 2-OMe to H-3 
(8%), H-3 to H-2 (18%), H-3 to 2-OMe (10%). 

5 a  (12%), H-Sa to H-4 (8%), H-5a to H-5p 
(39%), H-5B to H-5a (37%), H-7a to H-7B 
(37%), H-7a to H-8 (26%), H-7p to H - l l b  
(19%), H-8 to H-7a (1 l%), H- 11 to H- 1 (20%). 

[a)D - 34" (c = 1.9, MeOH); uv A max (MeOH) 
241, 289 nm (log E 3.23, 3.38), ir Y max 3400, 
910 cm-l; eims ndz [MI+ 317 (3), 299 (15), 297 
(151, 280 (1 I), 279 (30), 278 (36). 268 (46), 265 
(12), 264 (19), 252 (14), 250(13), 242 (33), 241 

(7%), H-1 to H-l1(50%), H-2 to H-l(9%), H- 

H-3 to H-4 (18%), H-4 to H-3 (18%), H-4 to H- 

(-*- PI.--limaphaa, C17H19NOJ; 

(97), 240 (1001, 239 (20), 238 (lo), 226 ( W ,  
225 (18), 224 (33), 214 (20),2 12 (4% 2 11 (30). 
Significant nmr nOe's are H- 1 to H-2 (29%), H- 1 
to2-OMe(12%),H-l toH-11(59%), H-2toH- 
1 (9%). H-2 to 2-OMe (30%), H-2 to H-3 
(24%), 2-OMe to H-1 (3%), 2-OMe to H-2 
(28%), 2-OMe toH-3 (1 l%), H-3 to H-2 (25%), 
H-3 to 2-OMe (17%), H-3 to H-4 (25%), H-4 to 
H-3 (17%), H-4 to H-5a (lo%), H-Sa to H-4 
(12%), H-5a to H-5p (28%), H-5p to H-5a 
(11%), H-5p to H-7p (8%), H-7p to H-5p 
(11%), H-7B to H - l l b  (21%). H-7B to H-7a 
(38%). H-7a to H-7p (40%), H-7a to H-8 
(40%), H-8toH-7a(14%), H- l l toH- l (25%),  
H- 1 l b  to H-7p (16%), H- 1 l b  to H- 1 IC (40%), 
H- l l c  toH-l1b(8%). 
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