
N - O X I D E S  O F  T H A L I C M I D I N E  A N D  P R E O C O T E I N E  

F R O M  T H E  R O O T S  O F  T h a l i c t r u m  m i n u s  

V. G.  K h o z h d a e v ,  S.  K h .  M a e k h ,  
a n d  S. Yu.  Y u n u s o v  

UDC 547.944/945 

By ch lo ro fo rm ex t rac t ion  we have isola ted 0.11~e of combined e therea l  and 0.50% of combined chloro-  
fo rm alkaloids f r o m  the roots  of rill. minus col lected in Sep tember ,  1971 at  Lyashka rakska i ,  Tas.hkentoblast ,  
at  the s tage of the wither ing of the epigeal  par t .  

F r o m  the ch lo ro fo rm f rac t ion  of the combined alkaloids,  by sepa ra t ion  on a column of a lumina we 
have obtained thal icmine,  thal icmidine,  thal icmtnine,  and a c rys ta l l ine  mix ture  of bases .  The p r e p a r a t i v e  
sepa ra t ion  of the l a t t e r  gave a base  (I) with mp 192-193 ° C (decomp.) and a base  (II) with mp 199-200 ~ C (de- 
comp.).  

Alkaloid (I) is r ead i ly  soluble in wa te r ,  methanol ,  and ethanol and l e s s  read i ly  in acetone and ch loro-  
form.  The UV s p e c t r u m  of (l) [Xmax 227, 282, 308 nm (log E 4.42, 4.10, 4.07)] is c h a r a c t e r i s t i c  for  1,2,9,-  
10- te t rasubs t i tu ted  aporphine bases  [1]. In the IR s p e c t r u m  of (I) there a re  absorp t ion  bands at  3400 cm -1 
(OH) and 2855 cm - I  (OCHa). In the m a s s  s p e c t r u m  of the base  there  a re  f ragments  with m / e  357 (M +) 6%; 
341 0VI-16) 100%; 340 (M-17)  97%; 326 (M-31)  11%; and 298 (M-59)  69%. The NMR s p e c t r u m  of (I) has 
the s ignals  of a N-methyl  group ( th ree -pro ton  s ingle t  at 6.92 ppm) and of three methoxy groups (n ine-pro-  
ton s ingle t  at 6.45 ppm). In the weak- f ie ld  reg ion  there  a re  three  one-pro ton  s ingle ts  at 3.58, 3.46, and 
2.23 ppm due to a r o m a t i c  protons .  The UV, IR, and NMR spec t r a  of (I) and of thal icmidine a re  ve ry  s i m i -  
l a r ,  but the new base  differs  in its m a s s ,  solubil i ty,  and Rf  values in var ious  s y s t e m s  of solvents .  Its so l -  
ubility in wa te r ,  the m a s s  difference of 16 units,  and the riature of its f r a g m e n t a t i o n -  i .e . ,  the low intensi ty 
of the m o l e c u l a r  ion and the e jec t ion  of oxygen with the fo rmat ion  of a s t rong  M -  16 peak,  which is f r e -  
quently obse rved  in the m a s s  s p e c t r o m e t r y  of N-oxides of al iphat ic  amines  [2] - p e r m i t  the assumpt ion  
that subs tance  (I) is thal icmidine N-oxide.  

The r e su l t s  of a c o m p a r i s o n  of the mel t ing  point,  the Rf  values ,  and the IR s p e c t r a  of our  base  and 
of the thal icmidine N-oxide obtained by the oxidation of thal icmidine with H202 in ethanolic solution showed 
that they are  comple te ly  identical .  The reduct ion  of (I) with Zn/HC1 gave thal icmidine.  The p rope r t i e s  of 
base  (II) a re  s i m i l a r  to those of base  (I). The UV s p e c t r u m  of (II) [Xma x 226, 282, 306 nm (log ~ 4 .52 ,401,  
411)] shows that base  (II) a lso belongs to the 1 ,2 ,9 ,10- te t rasubs t i tu ted  aporphine s e r i e s .  Its IR s p e c t r u m  
has absorp t ion  bands at 3400 cm -1 (OH) and 2855 cm -1 (OCH3). Mass s p e c t r u m ,  m / e :  387 (M +) 4%; 371 
(M-16)  100~; 370 (M-17)  59%; 356 (M-31)  17%; 328 (M-59)  43~. NMR spec t rum:  6.90 ppm ( th ree -pro ton  
s ingle t  of a N-methyl  group); 6.45 ppm ( th ree-pro ton  s ingle t  of a methoxy group); 6.37 ppm (nine-proton 
s inglet  of three  methoxy groups);  and 3.44 and 2.26 ppm (two one -p ro ton  s inglets  of a roma t i c  pro tons) .  In 
a compar i son  of the NMR and m a s s  s p e c t r a  of bases  (I) and (13) it was found that (II) differs  f rom (I) by an 
additional methoxy group. The absence  f rom the NMR s p e c t r u m  of base  (II) of a signal at 3.58 ppm due to 
the a r o m a t i c  proton at C 3 shows that the additional methoxy group occupies the C 3 posit ion.  According to 
what has been  sa id  above,  the base  (13) mus t  be 1 -hydroxy-2 ,3 ,9 ,10- te t ramethoxyaporph ine  N-oxide.  An 
oily base  - preocote ine  - has p rev ious ly  been  isolated f rom Th. fendler i ,  and for  this the s t ruc tu re  of 1- 
hydroxy-2 ,3 ,9 ,10- te t ramethoxyaporph ine  has been es tab l i shed  [3]. By the reduct ion of (l'I) we obtained a n  
oily base  (l/I). The NMR s p e c t r u m  of (III) and of preocote ine  were  identical  (Table 1). 
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TABLE 1 

Substance I ocvh . Harom 

Base(Ill) 17,44l- 16,09[6,0916,141~,]4 I 3,29 
Preocoteine 7,48 6,08 6,08 6,12 6,12 3,26 

2,01 
2,01 

The methylation of (Ill) with an excess  of diazomethane gave its monomethyl ether.  
shown to be identical with thalicmidine [4] by a compar ison of R f values and IR spectra .  
confirmed that the base that we had isolated is actually' precoteme N-oxide. 

The lat ter  was 
In this way we 

E X P E  R I M E  N T A L  

The UV spec t ra  were taken on a Hitachi ins t rument  in ethanolic solution, the mass  spec t ra  on an MKh- 
1303 inst rument  with a glass inlet sys tem at 40 eV and 0.5 mA, and the NMR spec t ra  on a JNM-4H-100/100 
MHz instrument  with HMDS as internal standard,  using the T scale.  The spec t ra  of (I) and (II) were ob- 
tained in CF3(X)OH and that of HI in CDCL 3. The IR spec t ra  were recorded  on a UR-10 instrument.  

Isolation of the Alkaloids. The base was extracted with chloroform from 3 kg of a i r - d r y  finely corn- 
minuted plant mater ia l  moistened with 8% aqueous ammonia. The chloroform ext rac t  was t reated with 10~c 
sulfuric acid, and the acid extracts  were washed with ether  and were then made alkaline with 25% aqueous 
ammonia. The bases were extracted with e ther  and then with chloroform. This gave 3.5 g of combined 
ethereal  alkaloids and 15.0 g of combined chloroform alkaloids. 

The chloroform fract ion (15.0 g) was chromatographed on a column of alumina (300 g). The bases 
were eluted success ive ly  with ether ,  ethyl acetate, chloroform,  acetone, and methanol (fraction A). The 
ethereal  f ract ion was treated with acetone. Thalicmine was isolated. On evaporation,  the ethyl acetate f r ac -  
tion gave thalicmidine, and the chloroform and acetone fractions thalicminine. 

Thalicmidine and Preocoteine  N-Oxides. When fract ion A was t reated with acetone, a crystal l ine mix-  
ture of bases deposited and this was separated prepara t ive ly  on a fixed layer  of s i l ica g e l - g y p s u m  (10 : 1) 
in the ch lo ro fo rm-me thano l  (5 : 1) system.  The bases were eluted with chloroform,  giving thalicmidine N- 
oxide with mp 192-193°C (decomp.), Rf 0.36, and preocoteine N-oxide with mp 199-200°C (decomp.), Rf 0.18. 

Oxidation of Thalicmidine; Thalicmidine N-Oxide. A solution of 70 mg of thalicmidine in 13 ml of 
ethanol was treated with 4 ml of 30% hydrogen peroxide. After 5 days, 13 ml of water  was added to the r e -  
action mixture,  and the ethanol was distilled off under vacuum. The residue was made alkaline with 25% 
aqueous ammonia and the base was extracted with chloroform. Yield 34.5 rag, mp 192-193°C (decomp.). 

Preocoteine.  A solution of 200 mg of preoeoteine N-oxide in 12 ml of conc. hydrochlor ic  acid was 
treated with zinc, and the mixture was left for two days. Then it was fi l tered,  and the filtrate was made 
alkaline with 25% aqueous ammonia,  the bases were extracted with e ther  and with chloroform. Distillation 
of the solvents yielded 120 mg of an ethereal  and 70 mg of a chloroform fraction. 

The ethereal  fract ion (120 rag) was chromatographed on a column of alumina. The ethyl acetate eluate 
gave 41 mg of preocoteine in the form of an off. 

Monomethyl Ether  of Preocoteine  (Thalicmidine). An ethereal  solution of diazomethane was added 
to a solution of 34 mg of preoeoteine in 2.5 ml of methanol. After six days (check for  complete methylation 
by TLC), the solvent was evaporated off. The residue was chromatographed on a column of alumina. P r e -  
parative separat ion (silica ge l -gypsum )  in the ch lo ro fo rm-me thano l  (10 : 1) sys tem gave thalicmidine in 
the form of an oil. 

S U M M A R Y  

The roots of Th. minus have yielded thalicmine, thalicmidine, and thalicminine, and two new bases :  
(I) with mp 192-193°C (decomp.) and 01) with mp 199-200°C (decomp.). It has been established that (I) is 
thalicmidine N-oxide and (II) preocoteine N-oxide. 
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