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Merendera  Ram.,  family Li l iaceae ,  is a widely dis tr ibuted but insufficiently studied genus of plants.  
Some colchicine-containing species  of this genus growing within the boundaries of our  country have been 
descr ibed  [1-5]. They contain t ropolone alkaloids of both neutral  and basic nature (colchicine, colchamine,  
and the i r  analogs), and also/~- and ~- lumicolchic ines .  

In the USSR, Merende ra  is r ep resen ted  by eight species  [6-7]. Only in Merendera  robusta  Bge has 
the composit ion of the alkaloids been studied in fa i r ly  detailed fashion [8-10]. This  plant proved to be a 
p roducer  of t ropolone alkaloids. 

Studying Merendera  iolantae E. Czerniak by chromatographic  methods,  we have found that it contains, 
in addition to tropolone compounds, bases  with other  carbon skeletons.  

The seeds are  the r i ches t  par t s  of the plant in alkaloids (1.11%). The leaves  and s tems contain a 
sma l l e r  amount of alkaloids (0.35%), and the co rms  and the i r  hulls an ex t remely  small  amount of alkaloids 
(0.12-0.09%). 

To isolate the alkaloids,  48 kg of the epigeal par t s  of the plant was ext rac ted  with methanol.  By a 
method descr ibed  previously  [11], f ract ions  of alkaloids Of neutral  and basic nature  were  obtained which, 
in thei r  turn,  were  separa ted  into phenolic and nonphenolic compounds. The chromatography on alumina 
of the mixture  of neutral  nonphenolic substances yielded f~-lumicolchicine (I) and colchicine (II), and that 
of the mixture  of phenolic substances yielded an unknown compound with mp 268-270°C. It does not con- 
tain a t ropolone ring and f rom its color  react ions  it belongs to the lumi der ivat ives .  The substance was 
named alkaloid MI-3. 
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From the phenol ic-acid  par t  of the neutral  f ract ion by chromatography on s i l ica  gel we isolated 2- 
demethylcochiceine ffII) and showed the p resence  of colchiceine (IV). 

The phenol ic-basic  substances could not be separated by adsorbent .  Colehameine (V) was isolated 
by par t ia l  separat ion according to the basic strength of the components;  the p resence  of 3-demethylco l -  
chamine (VI) and of two unknown nontropolone bases  with Rf 0.49 and 0.53 (system 2) was establ ished by 
th in - layer  chromatography.  

The bases  of nonphenolic nature amounted to half the total alkaloids of M. iolantae and consis ted of 
six substances with Rf 0.38, 0.40, 0.45, 0.54, 0.61, and 0.82 ( sys t em 2). By prepara t ive  chromatography 
and the use of buffer  solutions, four of them - with Rf 0.38 (colchamine), 0.45, 0.61, and 0.82 - were  i so-  
la ted in the individual state.  
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Fig. 1. IR spec t rum of 
iolantamine (CH3OH). 
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The base s  with R f 0.61, mp 179-180°C, and Rf  0.82 (amorphous)  did 
not contain t ropolone r ings .  The i r  phys icochemical  constants  differed f rom 
those of known compounds.  We have called these  alkaloids MI-2 and MI-4.  

The b a s e w i t h  Rf  0.45 OYII-1) has been studied in m o r e  detai l .  This 
base ,  which we have called iolantamine,  is a white c rys ta l l ine  substance with 

the ccenposition C18H2303N , m p  215-216°C, [~]~ + 112 ° (c 0.95; ch loroform) .  It gives a we l l - c rys t a l l i zed  
hydrochlor ide  with mp 274-275°C and a methiodide with mp 257-258°C. 

The re  a r e  no cha rac t e r i s t i c  m a x i m a  in the UV spec t rum of iolantamine (Fig. 1), but there  a re  in-  
f lections at 225, 275, and 288 nm. They are  possibly  due to the p resence  of a conjugated carbonyl  group 
in the base .  This  is conf i rmed by the IR spec t rum (1650 cm- i ) .  The IR spec t rum (Fig. 2) a lso  has the 
absorpt ion band of a hydroxy group (3350 cm- i ) .  The NMR spec t rum of iolantamine (Fig. 3) Shows the s ig -  
nal of protons  of an a romat ic  methoxy group (5 3.78 ppm) a n d o f a n N - m e t h y l  group (2.38 ppm). 

The following developed fo rmula  may be proposed for iolantamine on the bas i s  of the fac ts  presented:  
CI~HIs{OH ) (OCH3)(CO) (NCH3). 

The NMR spec t rum of the base  under considera t ion has the resonance  signals of th ree  a romat i c  
protons (6.49, 6.75, and 6.95 ppm) and of no l e s s  than four or  five methylene groups.  

A number  of alkaloids isolated f rom M e r e n d e r a  iolantae have been identified f rom thei r  Rf values ,  
mel t ing  points,  and specif ic rota t ions .  The main  subs tances  of each f rac t ion  of the alkaloids have been 
studied additionally by color  reac t ions ,  spec t ra l  methods,  and some chemical  reac t ions .  

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

The subs tances  of phenolic and phenol ic-acidic  nature  were  chromatographed  on p a p e r  with a density 
of 85 g / m  2 of Leningrad pape r  mil l  No. 2 in sy s t em 1) b u t a n - l - o l  sa tura ted  with 12% aqueous ammonia  
(100: 50), and the other  subs tances  were  chromatographed  on a nonfixed thin l a y e r  of a lumina in sy s t em 2) 
c h l o r o f o r m - m e t h a n o l  (24: 1). The c h r o m a t o g r a m s  were  t r ea t ed  with 7% aqueous f e r r i c  chloride solution 
(sys tem 1) and with iodine vapor  (sys tem 2). Neutra l  a lumina (activity grade  II) and type MSM si l ica  gel 
(200-279 mesh)  we re  used for  th in - l aye r  and p r epa ra t i ve  chromatography .  

The UV spec t r a  were  t a k e n o n a n  SF-4A s p e c t r o m e t e r  {in methanol) ,  the IR spec t r a  on a UR-10double-  
beam s p e c t r o m e t e r  (tablets with KBr) ,  and the NMR s p e c t r a o n a n H - 6 0  Hitachi ins t rument  (with t e t r a m e t h -  
y ls f lane  as internal  s tandard) .  

Determinat ion  of the Frac t ions  of Alkaloids in Samples  of the Plant .  Weighed s a m p l e s  of the p r e v i -  
ously dr ied and ground plant ma te r i a l  were  placed in conical f lasks  and covered  with methanol .  Ext rac t ion  
was c a r r i e d  out five or  six t imes  at room t e m p e r a t u r e .  T r e a t m e n t  of the methanol ic  ex t r ac t s  by the p r o -  
cedure  descr ibed  previous ly  (12] gave f rac t ions  of alkaloids of neutral  and bas ic  nature  (Table  1). 

Isolat ion of the Frac t ions  of Alkaloids. The comminuted a i r - d r y  ep igea lpa r t ,  48 kg (without seeds) of 
Merende ra  iolantae collected in the f ru i t -bea r ing  phase (March ,  1965) in the K a r a - K a l a  region of the 
Tu rkmen  SSR was ex t rac ted  with methanol .  The following f rac t ions  were  isolated: 

I. Neutra l -phenol ic  alkaloids (0.11%): 
neut ra l  34.30 g (0,07%) 
phenolic 11.69 g (0.02%) 
phenol ic-acidic  7.70 g (0.02%) 

II. Bas ic-phenol ic  alkaloids (0.28%): 
ba se s  (nonphenolic) 90.65 g (0.19%) 
phenolic ba se s  41.60 g (0.09%) 

Total:  185.94 g (0.39%). 
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Fig. 2. IR spec t rum of iolantamine (paraffin oil). 
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Fig.  3. NMR spec t rum of io lan tamine  (CHC13). 

TABLE 1 
I Fraction of I 
] alkaloids, Total 

Part of the plant [ % [ alka- 
~!neu- b--'~'sic I loids, 

Epigeal* [ 0,II 0,28 
seedt l o,8o o,31 

0,15 Leaves and stems } 0,20 

Corms I 0,07 0,05 

Hulls ofthe corms I 0,05 0,04 

0,39 
1,11 
0,35 

0,12 

0,09 

*The epigeal p a r t w a s  col lected 
in the f r u i t - b e a r i n g  per iod and 
the o thers  in the seed- r ipen ing  ' 
per iod.  
t T h e  seeds  were  prev ious ly  
defatted with pe t ro l eum ether .  

The alkaloid MI-3 did not give the Ober l in -Ze i se l  
conc. sulfur ic  acid, color ing it faintly red.  

For  separa t ion  into individual compounds,  
the f rac t ions  of the alkaloids were  chromatographed  
on columns of adsorben t  by the method desc r ibed  
p rev ious ly  [13]. 

Colchicine and/~-Lumicolchic ine .  The m i x -  
ture  of neutral  a lkaloids (8.0 g) was c h r o m a t o -  
graphed on a column of 200 g of a lumina.  A mixtu re 
of e ther  and ch lo ro fo rm (2:  1) eluted 0.46 g of a 
substance  with Rf  0.92 ( sys tem 2), and ch lo ro form 
and c h l o r o f o r m ~ m e t h a n o l  (99: 1) eluted 3.39 g of 
a substance with Rf  0.59. 

The alkaloid with Rf  0.92 had mp 184-185°C 
(from ethyl acetate)  [~ ]~+307  ° (c 0.97; ch lo ro-  
f o r m ) ,  UV spec t rum:  Area x 226, 264, 342 nm. It  
gave no colora t ion with f e r r i c  chloride.  F r o m  the 
constants  given, the subs tance  cor responded  to 
f l - lumicolchicine.  It  was  shown to be ident icalwith 
an authentic sample  by means  of a mixed melt ing 
point (rap 183-185°C). 

The alkaloid with Rf  0.59 had 155-156°C 

(from ethyl acetate) ,  [ ~ ] ~ - 1 2 0  ° (c 1.0; ch lo ro-  
f o rm) ,  UV spec t rum:  Xmax 246, 350 nm. After  
acid hydro lys i s ,  it gave a green colorat ion with 
f e r r i c  chloride.  The subs tance  was shown to be  
identical  with colchicine by a mixed mel t ing point 
(mp 155-1570C). 

Colchicinic Acid. A solution of 0.60 g of 
colchicine in 10 ml of methanol was t r ea ted  with 
25 ml of 5% methanol ic  sodium methoxide,  and the 
mix tu re  was boiled for  50 min.  A product  with 
mp  262-264°C was i so la ted  in the usual way [13]. 
Yield 0.42 g (70~0). 

The Alkaloid MI-3.  The mix tu re  of alkaloids 
with a phenolic na ture  (9.35 g) was c h r o m a t o -  
graphed on 200 g of a lumina .  In the f i r s t  f rac t ions  
(chloroform) 0.27 g of the ~Llkaloid MI-3 with Rf 
0.36 ( sys tem 2), mp 268-270°C, was eluted. The 
subsequent f rac t ions  [ch loroform and c h l o r o f o r m -  
methanol ( 9 9 : 1  and 97: 3)] contained 4.71 g of a 
mix tu re  of subs tances  with Rf  0.36 and 0.18. 

reac t ion  for  a t ropolone ring and it d issolved in 

2-Demethylcochice ine  (Alkaloid L-5) .  The mix ture  of compounds with a phenol ic-ac id ic  nature  (3.0 
g) was s epa ra t ed  on a column of 290 g of s i l ica  gel. The subs tances  were  eluted with e the r  and with e t h e r -  
ch lo ro form (98: 2; 97: 3). The l a t t e r  yielded 1.63 g of a substance  with Rf  0.21, mp 180-183°C (amorphous) .  
In solution with f e r r i c  chloride it gave an o l i ve -g reen  colorat ion (react ion for a nonmethylated t ropolone 
hydroxyl) .  The acetyla t ion product ,  with mp  119-122°C, was identified as the diacetyl  der iva t ive  of alkaloid 
L-5 [i4]. 

The m o t h e r  solutions a f t e r  the isolat ion of alkaloid L-5 contained 1.8 g of a mix tu re  of substances  
with Rf 0.20 and 0.43 ( s y s t e m  1), which were  identified as 2-demethylco lch ice ine  and colchiceine,  r e s p -  
t ively.  

Colchameine.  A solution of 2.75 g of the mix ture  of bases  of phenolic nature  in 5% hydrochlor ic  acid 
was ex t rac ted  with ch lo ro form to e l iminate  res inous  subs tances ,  a f te r  which the solut ion was brought  to 
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TABLE 2 
~H of I R; ofthebases in the buffer extracts 

Fraction [the s o . ~ - - :  

I 
IIa 
l ib  

llI 
6 .0  + + - -  
5 .5  -I-÷ 

pH 7 with ammonia  and was ex t rac ted  with ch loroform 
(extract  I). Then the aqueous solution was brought  to pH 
8 and was r eex t r ac t ed  with ch loroform (extract  II). 

A chromatograph ic  invest igat ion showed that ex-  
t r ac t  (I) contained one tropolone alkaloid (5.78 g) with mp 
132-1340C (from a mix ture  of acetone and methanol) ,  
[ a ] ~ - 2 0 6  ° (c 0.62; ch loroform) .  F r o m  the constants  shown 
the alkaloid was identical with colchameine.  

Methylat ion of diazomethane was added to 0.1 g of colchameine in methanol ,  and the mix tu re  was lef t  
for  12 h. Then the solvent  was dist i l led off, and the res idual  substance  was studied by ch romatography  
( sys tem 2). The reac t ion  product  gave two spots; one of them had the s ame  Rf value as colchamine (Rf 
0.38) and the other  was apparent ly  i socolchamine (Rf 0.53). 

3 -Demethylco lchamine .  Chloroform ex t rac t  II of the phenolic ba se s  (12.68 g) consis ted of three  sub-  
s tances  with Rf  0.49, 0.53, and 0.65 (sys tem 2). The alkaloid with Rf  0.65 is a t ropolone compound. F r o m  
its Rf  value it  is identical with 3-demethylco lchamine  (sys tem 2). 

At tempts  to s epa ra t e  the mix ture  of alkaloids by column chromatography  on alumina and on cel lulose 
were  unsuccessful .  

Colchamine.  During isolat ion and s torage ,  the mix tu re  of bases  res ini f ied s t rongly .  After  pur i f i ca -  
tion by p reex t rac t ion  it consis ted of six subs tances  with Rf  0.38, 0.40, 0.45, 0.54, 0.61, and 0.82 (sys tem 2). 
To sepa ra t e  them,  20 g of the mix ture  was chromatographed  on 500 g of alumina.  E ther  eluted all the 
compounds (4.65 g) except  the substance  with Rf  0.38. The subsequent  e luates  f rom e t h e r - c h l o r o f o r m  (1" 
1) and f rom ch loroform contained 8.0 g of the alkaloid with Rf  0.38. 

The alkaloid with Rf  0.38 had mp 185-186°C (from ethyl aceta te) ,  [ a ] ~ - 1 2 7  ° (c 0.99; chloroform) .  
UV spec t rum:  Xma x 350 nm. F r o m  the constants given, the substance cor responded  to colchamine.  

Separat ion of the F rac t ions  of Base s  by Means of Buffer  Solutions. A solution of 20 g of the mix ture  
of ba se s  in 300 ml of ch lo ro fo rm was ex t rac ted  success ive ly  with 30-50 ml port ions of buffer  solutions with 
pH 5.5, 6.0, and 6.5 p repa red  f rom 0.1 M ci t r ic  acid and 0.2 M monosodium phosphate [15]. Each f ract ion 
was t r ea ted  repeatedly  until the ex t rac t ion  of the bases  ceased,  as moni tored by th in - l aye r  c h r o m a t o g r a -  
phy (Table 2). 

To isola te  the ba se s ,  the buffer  ex t r ac t s  were  made alkaline with ammonia  and ex t rac ted  with chlo- 
ro fo rm.  After  drying, the solvent was dis t i l led off. 

Io lantamine.  Frac t ion  I (1.96 g) was separa ted  on a column containing 47 g of a lumina.  The initial 
e luates  contained an alkaloid with Rf 0.54 (0.35 g) and the subsequent  ones a mix ture  of subs tances  with 
Rf  0.54 and 0.45 (0.12 g). The subsequent  e therea l  e luates  yielded iolantamine with Rf 0.45 (0.76 g). After  
r e c ry s t a l l i z a t i on  f rom e ther  containing 2-5% of acetone,  mp 215-216 °C. 

Found %: C 72.04; 71.71; H 7.46; 7.59; N 4.11; 4.33; OCH 3 9.98; 9.12. C19H2303No Calculated %: C 
71.87; H 7.52; N 4.22; OCH 3 9.03. 

The hydrochlor ide  was obtained by mixing acetone solutions of the base  and of hydrogen chloride.  

The methiodide was prec ip i ta ted  by the addition of an excess  of methyl  iodide to an acetone solution 
of the base .  

The Base MI-2.  The mix tu re  r ep re sen ted  by f rac t ion  IIb (0.94 g) was chromatographed  on 22 g of 
alumina.  Elution of the subs tances  with pe t ro leum e t h e r - a c e t o n e  (10: 1, 5: 2) yielded the nontropolone 
base  MI-2 with Rf  0.61 (0.24 g). I t  c rys ta l l i zed  in the fo rm of co lo r l e s s  needles  with mp  179-180°C when 
the solvent  evapora ted  f rom the concentra ted eluate.  

The pe t ro leum e t h e r - a c e t o n e  (2: 1) and acetone eluates  yielded col chamine with mp 182-184°C (0.14 g)° 

The Base MI-4.  The mix tu re  of ba se s  (3.8 g), a f te r  the isolat ion of colchamine,  was  r e c h r o m a t o -  
graphedon 90 g of a lumina.  Elution with e the r  gave 0.15 g of a nontropolone base  with Rf 0.82 (amorphous) .  

The ch loroform eluted 1.36 g of colchamine (Rf 0.38). 
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SUMMARY 

The alkaloids of Merendera iolantae E. Czerniak have been studied for the f irst  time. The total alka- 
loids consist of tropolone compounds and bases without a tropolone ring. From this plant we isolated the 
known alkaloids colchicine, colchamine, f~-lumicolchicine, colchameine, and 2-demethylcolchiceine, and 
four new, nontropolone, bases - MI-1 (iolantamine), MI-2, MI-3, and MI-4. The presence of colchiceine, 
3-demethylcolchamine, and two unknown bases with Rf 0.49 and 0.53 was shown by chromatographic meth- 
ods. 

A developed formula has been put forward for iolantamine on the basis of its spectral characteristics.  
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