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ABSTRACT.-A new dimeric alkaloid 1 has been isolated from SchizanthuJgrahurnii and its 
structure determined by spectroscopic methods. 

Grahamine, an unusual tropane al- 
kaloid containing a cyclobutane tricar- 
boxylic acid as a central partial struc- 
ture, was recently isolated from Schizan- 
thus grabamii Gill (Salpiglossidae) and 
identified (1). This and other earlier 
chemical studies of the Scbizantbus (2-5) 
have shown that this genus accumulates 
a number of tropane-derived alkaloids 
and may, therefore, be considered a typi- 
cal member of the Solanaceae. W e  are 
here reporting the structure determina- 
tion of schizanthine X E l ] ,  a new 
tropanol mesaconic acid di-ester, similar 
to other 3a,bP-di-ester tropane deriva- 
tives previously isolated from S. 
grabamii (5). 

The 'H-nmr data of this compound 
are given in Table 1. The signals of diag- 
nostic value are: (a) the chemical shifts 
and multiplicity of the olefin protons of 
the acids; (b) the positions and multi- 
plicity of the skeletal protons at the 
point of attachment of the ester moiety 
to the tropane nucleus; and (c) the 
number of protons for each signal in the 
spectrum (6). 

Accordingly, the signal at 6 6.79 
( l H ,  q,  J =  1.7 Hz) indicated the pres- 
ence of mesaconic acid, and the two-pro- 
ton multiplet centered at 6 6.01 indi- 
cated that of two angelic acid residues 
(2H, m,Jl6 = 7.5, J,, = 1.6 Hz). These 
assignments were corroborated by addi- 
tional absorptions for the Me-12 of 
mesaconic acid at 6 2.33 (3H, d ,  J l o =  

1.7 Hz) and for the Me- 16, - 16' and Me- 
17, - 17' of angelic acid (Table 1) at 6 
2.07(6H, d , J = 7 . 5  Hz)and 1.91(6H, 
d ,  J =  1.6 Hz), respectively. 

The 'H-nmr spectrum of this com- 
pound also contained two overlapping 
two-proton triplets at 6 5.0 and 5.12, 
which are typical tropanol nucleus H-3 
and H-3' absorptions and show that 
two such units are present in 1 
(C31H4408N2), linked through C-3. 
The attachment of the other ester residue 
at C-6 was shown by the characteristic 
H-6 and H-6' multiplets (dd) at  6 5.47 
and 5.5 1, respectively. These assign- 
ments were confirmed by the 'H-nmr 
spectrum of 1 taken in C6D6 (Table I), 
which separated a number of overlap- 
ping signals in the CDCI, spectrum. 

The ester linkages to the tropane res- 
idue were determined by correlation of 
the skeletal and acyl protons to the cor- 
responding ester carbonyl groups in 2D 
long-range 13C-IH chemical shift corre- 
lation experiments. Thus, the angelate 
carbonyl groups at 6 167.70 and 167.59 
showed a strong correlation with signals 
at 6 6.0 1 for the H- 15 and a weak corre- 
lation with a signal at 6 5.47 corres- 
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TABLE 1. 'H-nmr (400 MHz) and I 'C-nmr ( 100.5 MHz) Data of Schizanthine X 111 (values from TMS). 

Position 

1 . . . . . . . . . . . .  
2 . . . . . . . . . . . .  
3 . . . . . . . . . . . .  
4 . . . . . . . . . . . .  
5 . . . . . . . . . . . .  
6 . . . . . . . . . . . .  
7 . . . . . . . . . . . .  
18 . . . . . . . . . . .  
1'  . . . . . . . . . . .  
2 '  . . . . . . . . . . .  
3' . . . . . . . . . . .  
4' . . , . , , . , . . , 

5 '  . . . . . . . . . . .  
6' . . . . . . . . . . .  
7' . . . . . . . . . . .  
18' . . . . . . . . . . .  
8 . . . . . . . . . . . .  
9 . . . . . . . . . . . .  
10 . . . . . . . . . . .  
11  . . . . . . . . . . .  
12 . . . . . . . . . . .  
13 . . . . . . . . . . .  
13' . . . . . . . . . . .  
14 . . . . . . . . . . .  
14' . . . . . . . . . . .  
15 . . . . . . . . . . .  
15' . . . . . . . . . . .  
16 . . . . . . . . . . .  
16' . . . . . . . . . . .  
17 . . . . . . . . . . .  
17' . . . . . . . . . . .  

' 'C ppm 

66.15 
34.89 
67.44 
33.48 
59.96 
79.07 
35.99 
40.38 
65.90 
34.92 
68.59 
33.29 
59.96 
78.89 
35.43 
40.45 

166.14 
144.35 
127.26 
164.88 

14.34 
167.70 
167.59 
127.88 
127.80 
137.88 
138.05 

15.74 
15.69 
20.64 
20.60 

3.16 brs 
1.70 2.20 

1.90 2.20 
3.30 m 
5.47 dd 
2.20 2.50m 
2.48 s 
3.19 brs  
1.70 2.20 
5.12 t 
1.90 2.20 
3.30 m 
5.51 dd 
2.20 2.50111 
2.49 s 

5.08 t 

6.79 qq 

2.33 d 

6.01 qq 
6.01 qq 
2.06 d 
2.08 d 
1.91 d 
1.91 d 

W,, ,=  15.0 

H,+ic ,5 .3  

W = 16.0 
7.8,2.4 

Wl,i = 15.0 

Hz '+d ' rx5 .1  

W ,,2  = 16.0 
7.8.2.4 

1.7 

1.7 

7.5, 1. 
7.5,  1.6 
7.5 
7.5 
1.6 
1.6 

3.01 t 

5.10 t 

3.08 m 
5.70 dd 
2.65 dd 

3.01 t 

5.14 t 

3.08 m 
5.82 dd 
2.65 ddd 

ponding to H-6 (and H-6') of the 
tropane nucleus. The carbonyl carbons 
of mesaconic acid at 6 164.8 and 166.14 
showed strong correlations with the sig- 
nal at 6 6.79 (H-10) and weak correla- 
tion with the signals at 6 5.08 and 5.12 
for 13-3 (and H-3') of the tropane nu- 
cleus, thereby establishing the sequence 
of the five molecular subunits. 

Eims of 1 showed the well-established 
fragmentation pattern of 3.6-diacyloxy- 
tropane esters ( 6 , 7 ) ,  while the relative 
intensity of the ions at mlz 238, 222, 
138, and 122 agrees with the proposed 
structure: hreims gave m/z 572.3070 EM]+ 
(calcd for C3iH4408N2i3 572.3043). 
The assignment of the C-nmr spec- 
trum was based on C-H correlation ex- 
periments and comparison with the val- 

ues of related alkaloids reported in the 
literature (4-6). 

When schizanthine X was hydro- 
lyzed, ( +)-( 3R, 6R)-tropane-3a, 6p-diol 
was obtained and identified by compari- 
son with an authentic sample (5), thus 
defining the absolute configuration of 1. 

EXPERIMENTAL 

PLANT MATERIAL.-The plant was collected 
in November 1982 in the Cuarta Region in 
Rengo province, Chile, and avoucher specimen is 
lodged with the Facultad de Ciencias Herbarium, 
Universidad de Chile, Santiago. 

ISOLATION OF SCHIZANTHINE X.-Air- 
dried and finely powdered leaves of S. gruhuniii 
(8.1 kg) were extracted and separated as described 
previously ( 4 ) .  

Schizunthine X {l].--Colorless oil (2 10 mg): 
{cx)'~D -20' (EtOH, c=O.92); ir max (CHCI,) 
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cm-’  2940, 1740, 1730, 1700, 1640, 1240; ‘ H  
nmr see Table 1; ”C nmr see Table 1; eims v i / z  
(rel. int.) [MIt 572 (2), 352 ( I ) ,  279 (4 ) ,  238 
(14). 222 (14) ,  I93 (14) ,  180 ( 3 ) ,  175 (5), 167 
(26). 154 (12), 139 (9), 138 (25), 137 (14). 127 
(14). 123 (17). 122 (35) ,  12 1(32), I I 3  (32), 112 
(26). 1 1 1  (40), 1 10 (23) ,  94 (100). 91 (16); hrms 
r d i  [MI’ 572.3070 (calcd for C,,H410,N,, 
572.3043). 

HYDROLYSIS OF 1.-An H,O-EtOH (1: 1) 
solution (10 ml) of 1 (40 mg) and Ba(OH), (150 
mg) was refluxed for 24 h and worked up as de- 
scribed (5)  to yield, after sublimation, (+)- 

(3R,GR)-tropane-3a,GP-diol (19.5 mg): [a]’5~ 
+20.3’(EtOH, r.=0.61) [lit. (8) +24.0”]. 
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