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Continuing the separat ion of the phenolic fract ion of the mixed basds of the leaves of L_z. tulipifera L. 
[1] on a column of s i l ica gel, we have isolated a base (I) and a new alkaloid which we have called lirinidine 
(II). 

Base (I) was a c rys ta l l ine  substance with the composition Ci7H17NO2, mp 207-209°C (decomp.), [c~]~ 
+95 ° (c 0.12; methanol).  Its UV spec t rum lama x 273, 313 nm (log ¢ 4.19, 3.70)] is charac te r i s t i c  for di- 
substi tuted aporphine alkaloids [2]. The IR spec t rum showed absorption bands at (cm -1) 3310 (OH and NH 
groups),  1610, 1505 (aromatic ring), 2845, 1250 (methoxy group), and 1385, 1130. 

The mass spec t rum of the alkaloid had intense peaks of ions with m / e  267 M +, 266 (M - 1) + (100°7c), 
252 (M - 15) +, 250 (M - 17) +, 238 (M - 29) +, 236 ( M -  31) +, 223 (M - 44) +, which are charac te r i s t i c  of 
noraporphine bases [3]. 

In the NMR spec t rum of (I) there is a signal in the form of a th ree-pro ton  singlet  at 6.17 ppm be-  
longing to methoxy protons .  In the weak-field region there is a one-proton singlet  at 3.48 ppm (C 7 a ro -  
mat icproton) ,  a one-proton multiplet at 1.70 ppm (C a aromat ic  proton), and a three-pro ton  multiplet at 2.70- 
2.95 ppm (aromatic protons).  

The acetylation of the base (I) with acetic anhydride in pyridine gave a O,N-diacetyl  derivative with 
mp 236-238°C (from acetone) with the composit ion C2tH21NO4, M + 351 (mass spec t romet r ica l ly) .  The IR 
spec t rum of this diacetyl  derivative lacked an absorption band at 3310 cm -1 and had new absorption bands 
at 1625 cm -t (N-acetyl group) and at 1760 cm -~ ( A r O - C O - C H 3 ) .  

A compar ison  of the proper t ies  given above for (I) with l i te ra ture  information (Table 1) showed that 
the base (I) that we had isolated is the dext roro ta tory  form of caaverine [4]. 

Lirinidine (II) is an oily substance with the composit ion CIsHtgO2N , [o~]~ +78 ° (c 0.19; chloroform) 
giving a crys ta l l ine  hydrochlor ide with mp 235-237°C (decomp.). Its UV spec t rum [A max 230 (inflection), 
271,312 nm (loga 4.22, 4.12, 3.67)] is s imi l a r  to that of caaver ine  and of nuciferin [4, 5]. 

TABLE 1 

Compound Composkior mp, *C [~]D, deg Spectra 

Caaverine 

The base (I) 

Caaverine O,N-di- 
acetate 

O,N-Dtacetate of 
the base O) 

C17H1;O2N 

CtTH1;O~N 

C2tH210,H 

C-,2tH2xO~N 

208--210 
(dccomp.) 
207--20~J 

(decomp.) 
236--23b 

236-238 

--85 (c 1; 
methanol) 

+95 (c0,12; 
methanol) 

UV spectrum, kmax, nm 
272 (lg~ 4,25), 
310 (lge 3,70). 
273 (lg~ 4,19). 
313 [lg~ 3,70). 

IRspectmm. cm "l 1625, 
1760 

1625, I760 

Institute of the Chemis t ry  of Plant  Substances, Academy of Sciences of the UzbekSSR. Translated 
f rom Khimiya Pr i rodnykh Soedinenii, No. 6, pp. 760-763, November-December,  1973. Original art icle 
submitted October 17, 1972. 

© 1975PlenumPublishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

727 



In the IR spec t rum of the hydrochlor ide  of (II) there  a re  absorpt ion bands at (cm -i) 3200-3400 
(hydroxy group), 2850, 1260 (methoxy group), 1610 (aromatic  ring),  and 781, 752. 

In the mass  spec t rum of (II) there  a re  s t rong peaks of ions with m / e  281 M +, 280 ( M - l )  + (100~c), 
and 238 (M-43)  +, which a re  cha r ac t e r i s t i c  of the aporphine alkaloids,  and, in addition, the peaks of ions 
with m / e  266 (M-15)  +, 264 (M-17)  +, and 250 (M-31)  +, fo rmed  by the eject ion of methyl,  hydroxy, and 
methoxy groups f rom the molecu la r  ion. 

In the NMR spec t rum of l ir inidine there  a re  the s ignals  of an N-methyl  group (a t h ree -p ro ton  s inglet  
at 7.53 ppm) and a methoxy group ( three-proton  s inglet  at 6.19 ppm) and, in the weak field, the s ignals  of 
five a romat ic  pro tons .  A one-proton s inglet  at 3.50 ppm re la tes  to the C 7 proton and a one-proton mul t i -  
plet  at 1.73 ppm to the C a proton,  while the signals of three  a romat ic  protons appear  in the s p e c t r u m  in 
the fo rm of a mult iplet  at 2.65-2.95 ppm. Hence, l ir inidine has the following developed formula :  
Ci6H12(>N-CH3) , ( -OH) ,  (-OCH3).  

On compar ing  the developed fo rmulas  of caaver ine  and l ir inidine it can be seen that the l a t t e r  differs 
f rom caaver ine  by one N - C H  3 group.  In fact ,  when d -caave r ine  was methylated by H e s s ' s  method ,a  base  
identical  with l ir inidine was obtained. The facts given above enabled the s t ruc tu re  5 -hydroxy-6 -me thoxy-  
aporphine (II) to be es tab l i shed  for  l i r inidine.  

HO N-P, D, n=C}l~ 

EXPE RI ME NTA L 

The mass spectra were taken on an MKh-1303 instrument with a glass inlet system at 40 eV, and the 

NMR spectra on a JNM-4H-100/100 MHz instrument with HMDS as internal standard (T scale). The 

homogeneity of the substances was checked by chromatography in a thin layer of type KSK silica gel in the 
benzene-ethanol (4 : 1) system. 

Separation of the Combined Alkaloids. The phenolic fraction (1.70 g) of the mixed bases was passed 
through a column of silica gel. On elution with benzene containing 1~ of methanol, lirinine with Rf 0.62 
and a mixture of bases (120 rag) with Rf 0.62 and 0.52 were obtained. 

d-Caaverine (1). Subsequent elution with benzene containing 2% of methanol gave an alkaloid fraction 
(0.17 g) the recrystallization of which from acetone yielded substance (1) with mp 207-209°C (decomp.), R/ 
0~23. 

O ,N-Diace ty l -d - caave r ine .  A mixture  of 30 mg of eaaver ine ,  0.5 ml  of acetic anhydride, and two 
drops of pyridine was left  at room t e m p e r a t u r e  for  th ree  days.  Then the acet ic  anhydride and the pyridine 
were  evapora ted  off, the res idue  was dissolved in a sma l l  amount of water ,  and the solution was made 
alkaline and was ex t rac ted  with e ther .  Distil lation of the e ther  gave white ac icu la r  c rys t a l s  with mp 236- 
238°C (from acetone),  Rf 0.78. 

Lir inidine (II). The mix ture  of bases  (120 mg) was r ech romatographed  on a column, and the b e n z e n e -  
methanol  (99 : 1) eluate yielded an oily base  with R f  0.52. Yield 75 mg.  

Lir inidine Hydrochlor ide .  When ethanolic solutions of l ir inidine and hydrogen chloride were  mixed 
in the p re sence  of e ther ,  the c rys ta l l ine  hydrochlor ide  was obtained with mp 235-237°C (decomp.).  

Methylation of d -Caaver ine .  A mix tu re  of 30 mg of d -caaver ine ,  1.20 ml of 85~ formic  acid, and 2 
ml of 36% formaldehyde was boiled for 4 h. After  cooling, the react ion  mixture  was diluted with water  and 
washed with e ther .  The aqueous l ayer  was made alkaline and ex t rac ted  with e ther ,  and then the solvent  
was dist i l led off, giving a substance  with R f  0.52. F rom its R f  value and IR spec t rum,  this base  proved 
to be identical  with l i r inidine.  

S U M M A R Y  

F r o m  the leaves  of Lir iodendron tul ip i fera  have b e e n  isolated d -caave r ine  and a new aporphine 
alkaloid - l i r inidine - with the composi t ion C 18Hi 902N, [(x ]~ +78 ° (c 0.19; ch loroform) .  
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On the basis of features of its UV, IR, NMR, and mass spectra and chemical transformations, the 
structure of 5-hydroxy-6-methoxyaporphine has been established for lirinidine. 
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