
S U M M A R Y  

1. The oxidation of c e m b r e n e  with ch romium tr ioxide in aqueous sulfur ic  acid (the Jones  reagent)  and in 
aqueous acetone has given n o r c e m b r a -  2,7,11- t r ien-  4- one, norsolanadione,  ( 3E, 8E)-5- i sopropyl -  8- me thy l t r i -  
deca-3 ,8 -d iene-2 ,12-d ione ,  and five new compounds the s t r u c t u r e s  of which have been es tab l i shed  on the bas i s  
of the i r  spec t ra .  

2. Oxidation with ch romium tr ioxide in aqueous acetone,  in con t ras t  to oxidation with the Jones  reagent ,  
takes  place s t e r e o s p e c i f i c a l l y - t h e  Cll-C12 double bond of cembrene  is not affected.  
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A L K A L O I D S  O F  H a p l o p h y l l u m  p e r f o r a t u m  

V.  I .  A k h m e d z h a n o v a ,  I .  A .  B e s s o n o v a ,  
a n d  S.  Y u .  Y u n u s o v  

UDC 547.944/945 

We a r e  studying for  the f i r s t  t ime  the alkaloids of the epigeal  pa r t  of the plant Haplophyllum p e r f o r a t u m  
growing in the Dzhungarian Ala -Tau ,  Kazakh SSR. The  plant,  col lected in the f lowering per iod,  was ex t rac ted  
with methanol .  The methanol ic  ex t r ac t  was sepa ra ted  into acid, neutra l ,  and bas ic  f rac t ions .  F r o m  the bas ic  
f ract ion,  compr i s ing  0.32% of the weight of the dry  plant,  we obtained evoxine (I) [1], and the new alkaloids 
g lycoper ine  (II) [2], and methylevoxine (III) [3],  and f r o m  a neutra l  f rac t ion  the lignane eudesmin,  the known 

: :alkaloids f l inders ine  (IV)[4] and 7 - i sopen teny loxy-T- fagar ine  (V) [5], and a new b a s e - h a p l a m i n e  (VI) [6], which 
proved  to be the  main  component  {0.143% of the dry weight of the plant) of the mix tu re  of ba se s .  No alkaloids  

w e r e  found in the  acid f ract ion.  The total  amount  of bases  obtained was 0.48% of the weight of the dry  plant,  and 
of these  1/3 was r e p r e s e n t e d  by the alkaloids isola ted f r o m  the neut ra l  f rac t ion  of the ex t rac t .  Thus,  the com-  
bined alkaloids of this plant  can be evaluated both qual i ta t ively and quanti tat ively only a f t e r  s epa ra t ion  of the 
bas ic  and the n e u t r a l  f rac t ions  of the ex t rac t .  

Of the subs tances  isolated,  only evoxine and the lignane eudesmin had been obtained f r o m  this plant  p r e -  
viously [7, 8]. F u r t h e r m o r e ,  we did not detect  sk immianine ,  which is p r e s e n t  in the plant H. p e r f o r a t u m  
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growing in Babatage [9] and in the Kitab regionof  the Kashkadar 'ya  oblast [7]. The combined alkaloids of 
H. per fora tum f rom different growth sites are  completely different, which is a convincing example of the de- 
p-endence of the qualitative and quantitative composit ions of the alkaloids of plants of one species on the growth 

site [1Ol. 

Since doubt has been expressed in the l i tera ture  concerning the native nature of evoxine [11], we extracted 
the alkaloids without the use of an acid. However, as in the case of methanolic extraction, we obtained {I). 
These facts show that evoxine is a natural  alkaloid and not an ar tefact .  

We have previously proposed for haplamine the s t ruc ture  of 6-methoxyfl indersine (VI) on the basis of the 
spectra l  charac te r i s t i cs  of the alkaloid and of its decomposition product  {VII) [6]. The lat ter  was synthesized 
f rom p-anisidine and diethyl malonate by a known method [!2]. According to TLC and its melting point and IR 
spectrum,  the synthetic 4-hydroxy-6-methoxy-2-quinolone  was identical with substance (VII). Their  O,N-di- 
methyl derivatives (VIII) also gave no depress ion of the melting point. Thus, it was shown that the methoxy 
group in haplamine is present  in position 6. 

The presence  of an ~ ,a -d imethy lpyran  ring was confirmed by the formation of a dihydro derivative (IX) 
(Scheme 1), the spectral  charac te r i s t i c s  of which are  close to those of dihydrofl indersine (X). In the NMR 
spec t rum of (IX) (Fig. 1), as in the spec t rum of (X) [13], in place of the signals of olefinic protons two two- 
proton tr iplets are  observed at 7.53 and 8.32 ppm (J = 6.5 Hz), which is typical for the protons of the T- and fl- 
methylene groups of an ~,~-dimethyldihydropyran ring [14]. The other signals observed in the NMR spect rum 
of haplamine [6] a re  retained in the spec t rum of (IX). Under the conditions of mass  spec t romet ry ,  the molec -  
u lar  ion of dihydrohaplamine with m / e  259 decomposes  with the formation of the stable ions(M- 43) +, (M- 55) +, 
and (M-56) +, which is charac te r i s t i c  for substances containing an c~,~-dimethyldihydropyran ring unsubstituted 
in the fl position [15]. The IR spec t ra  of haplamine taken in an KBr tablet and in chloroform solution show a 
s trong absorption band at 1660 cm - l  (amide carbonyl) and a weak maximum at 3155 cm- t  (NH group). Conse- 
quently, haplamine has the lac tam s t ruc ture  both in the crystal l ine state and in solution. The considerable dis- 
placement in the low-frequency direct ion of the absorption band of the NH group, which is typical for cyclic 
amides [16] is due to s t rong in termolecular  hydrogen bonds ,: _which are  retained in solutions in solvents of low 
polari ty [17]. 

The methylation of haplamine with methyl iodide formed not a N-methyl derivative,  as in the case  of 
fl indersine [18], but an O-methyl  derivative (XI), mol. wt. 271 {mass spect rometry)  {see Scheme 1), the IR spec- 
t rum of which lacked the absorption band of an amide carbonyl.  On this basis,  s t ruc ture  (XI) was proposed for 
the methylation product,  and this was confirmed by its part ial  synthesis f rom haplamine. The action of phos-  
phoric t r ichloride on haplamine formed the 2-chloro derivative,  the t rea tment  of which with sodium methoxide 
yielded 2-O-methylhaplamine,  identical with the product of the methylation of haplamine according  to its melt-  
ing point, TLC, and IR spectrum.  

Like flindersine [18], haplamine is not acetylated under the usual conditions. When compound (VI) was 
heated with acetic anhydride in the presence  of p-toluenesulfonic acid, the 2-O-acety l  derivative (XII) was ob- 
tained (see Scheme 1), as was shown by the presence  in the IR spec t rum of (XII) of an absorption band at 1765 
cm -1 corresponding to the charac te r i s t ic  vibrations of a Ar-OCOCH 3 group. In the NMR spect rum of 2 - 0 -  
acetylhaplamine {Fig. 2), the protons of the benzene ring appear in the fo rm of sharp signals at (ppm) 2.40 
(doublet, 1 H, Jor tho = 9 H z - H - 8 ) ;  2.92 (quadruplet, 1 H, Jor tho = 9 Hz, Jmeta  -- 3 H z - H - 7 ) ;  and 3.32 {doublet, 
t H, Jmeta  :- 3 H z - H - 5 ) .  These facts show that the signal in the weak field does not always re fe r  to H-5 [13]. 

~H ~ 0 X 

rt/ H H 

CH 3 
VIII X/ ZII 

Scheme 1. Transformat ions  of haplamine (VI). 
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2 4 $ 8 ~', ppm 

Fig.  1. NMR s p e c t r u m  of dihydrohaplamine (IX) (CF3COOH). 

] 

2 4 6 8 /# 
ppm 

Fig,  2, NM.R s p e c t r u m  of 2 -O-ace ty lhap lamine  (XII) (CC14). 

Such an a s s ignment  is c o r r e c t  only in those eases  where  an alkoxy subst i tuent  is p r e sen t  in posit ion 7 or  8, but 
not 6. The other  s ignals  in the spec t rum of (XII) a r e  observed  at  (ppm) 3.73 and 4.26 (doublets, 1 H each, J=10 
Hz, C--CH-----CH--C), 6.25, 7.63, , and 8.60 [singlets,  3 H, 3H, and 6 H, r e s p e c t i v e l y - O C H 3 " A r O C O C H  3 and 
C(CH3) 2]. 

On the bas i s  of the spec t r a l  c h a r a c t e r i s t i c s  of g lycoper ine  and i ts  t r i ace ty l  der iva t ive  (XIID, the acid hy- 
d ro lys i s  of (II) to L - r h a m n o s e  and haplopine (XIV), and also a determinat ion of the configurat ion of the glyco- 
sidic bond by means  of Klyne 's  rule ,  the s t ruc tu re  of 4,8- dimethoxyfuranoquinoline 7- ~-  L- rhamnopyranos ide  
has  p rev ious ly  been p roposed  for  the base ,  and this has been  conf i rmed  by the par t ia l  syn thes i s  of (XHD [2]. 
The saponif icat ion of (XIII) by Zempl~n ' s  method [19 ]  gave g lycoper ine .  

Like other  alkaloids of the dictamnine s e r i e s ,  on Adams reduction glycoper ine  gives a t e t rahydro  de r iva -  
t ive (XV) (Scheme 2), tool. wt. 395 (mass  spec t rome t ry ) .  When (II) was methyla ted  with methyl  iodide and sodi-  
u m  hydride  in d imethyl  sulfoxide [20], i sosk immian ine  (XVI) was obtained in place  of the expected  t r ime thoxy  
de r iva t ive  (see Scheme 2). 

t OGHa "OOH. 
• , ~ 7  G~H 5 P . 

o, \ -oooo,  

\ : 
i -  

H30O ",v-- -r~- - u -  ~ HaCO OH 3 

)(IV X VI 

Scheme 2. T r a n s f o r m a t i o n s  of glycoper ine  (II). 

284 



2 4 6 8 ~, ppm 

Fig. 3. NMR spect rum of glycoperine (II) (CF3COOH). 

In the NMR spec t rum of glycoperine (Fig. 3), the signal of the proton at the anomeric  center  appears at 
4.36 ppm in the form of a slightly broadened singlet the half-width of which is 3.3 Hz. This shows the equa- 
torial  position of the protons at C - I '  and C-2 ' .  Consequently, in the glycoperine molecule the c~-L-rhamnose is 
present  in the 1C conformation [21]. 

On the basis of the facts given above, s t ructure  (II) has been established for glycoperine.  

The new alkaloid methylevoxine (III) was isolated f rom the mother liquors obtained after  the separat ion 
of glycoperine and evoxine. F r o m  a comparat ive study of the spec t ra  of methylevoxine and evoxine and of 
methylevoxine and its acetyl derivative,  and f rom the production of haplopine when (III) was fused with alkali, 
the s t ruc ture  of methylevoxine has been established as 4,8- dimethoxy- 7- (2'- hydroxy- 3 ' -  methoxy- 3 ' -  methyl- 
butyloxy) fur anoquinoline [3]. 

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

The homogeneity of the substances was established by chromatography in a thin layer  of si l ica gel in the 
to luene-e thy l  a c e t a t e - f o r m i c  acid (5;4:1) and benzene-methano l  (4.'1) sys tems.  The UV spect ra  were taken 
on a Hitachi spec t rometer ,  the IR spect ra  on a UR-10 instrument {tablets with KBr), the mass  spect ra  on an 
MKh-1303 mass  spec t rometer ,  and the NMR spect ra  on a JNM-4H-100/100-MHz instrument,  the ~ scale being 
used. 

I s o l a t i o n  o f  t h e  C o m b i n e d  A l k a l o i d s .  The comminuted epigeal par t  of the plant (13 kg) was 
t reated with methanol until the alkaloids had been extracted completely. The concentrated methanolic extract  
was diluted with water,  acidified with 10% sulfuric acid, and extracted with ch loroform (A). After the acid 
solution had been made alkaline with ammonia,  the alkaloids were extracted with ether (6.5 g) and chloroform 
(9.7 g) (basic fraction).  The concentrated chloroform solution (A) was shaken with 10% acid {C) and then with a 
4% solution of sodium hydroxide. Distillation of the chloroform yielded the neutral  fraction. When the acid 
so lu t ion  (C) was made alkaline, a precipitate deposited (19 g) (basic fraction). The alkaloids were extracted 
f rom the alkaline solution with ether (3.57 g) and chloroform (3.21 g) (basic fraction). The total weightof the 
basic fraction was 41.98 g (0.32% of the weight of the dry plant). 

S e p a r a t i o n  o f  t h e  B a s i c  F r a c t i o n .  The precipitate (19g}was  crys ta l l ized f rom methanol 
(1.25). This gave 6.3 g of glycoperine with mp 221-222°C. Treatment  of the mother solution with acetone led 
to the separat ion of more  glycoperine (1.6 g). The concentrated acetone solution deposited c rys ta l s  (5.61 g) of 
evoxine with mp 154-155°C. The mother  solution (3.5 g) was chromatographed on alumina. The chloroformic 
eluates yielded methylevoxine (0.5 g), the chloroform-methanol ic  eluates yielded evoxine (0.71 g), and the 
methanolic extracts  yielded glycoperine (0.49 g). T h e  combined ether-soluble  and chloroform-soluble  alkaloids 
(basic fraction}, by separat ion according to solubility in acetone and methanol, evoxine (2.06 g) and glycoperine 
(2.59 g} were  obtained. A total of 10.98 g of glycoperine (0.084% of the weight of the dry plant), 8.38 g of evox- 
ine (0.064%), and 0.5 g of methylevoxine (0.005%) were obtained. 

S e p a r a t i o n  o f  t h e  N e u t r a t  F r a c t i o n .  The neutral  fraction was separated according to its 
solubility in acetone. The acetone-soluble fraction, containing alkaloids, was dried and treated with ether.  The 
ethereal  solution in the Cold deposited c rys ta l s  (9.2 g) of eudesmin, mp 107-108°C (methanol and acetone). The 
ethereal  mother  liquor was t reated with petroleum ether.  The concentrated petroleum ether  solution deposited 
c rys ta l s  (2.46 g) of haplamine. The mother  solution was  chromatographed on alumina. Ethereal  eluates yielded 
7- isopentenyloxy-T-fagarine (0.26 g), eudesmin  (0.11 g), fl indersine (1.96 g), and haplamine (0.53 g). The 
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p e t r o l e u m - e t h e r - i n s o l u b l e  f rac t ion  yielded haplamine (15.65 g} by t r ea tmen t  with e ther .  The neutra l  f rac t ion  
yielded a total  of 18.64 g of haplamine (0.143% of the weight of the d ry  plant}, 9.31 g of eudesmin  (0.07%}, 1.96 
g of f l inders ine  (0.015%), and 0.26 g of 7 - i sopentenyloxy-T- fagar ine  (0.002%). 

A c e t o n e  E x t r a c t i o n .  An acetone ex t rac t  of the epigeal  pa r t  of the plant (600 g) was f i l te red  and 
concentra ted .  F r o m  the res idue  (50 g} by column chromatography  on a lumina using gradient  elution (hexane, 
pe t ro l eum e ther ,  diethyl e ther ,  ch loroform,  ethanol}, haplamine (0.51 g), evoxine (0.29 g), and glycoper ine  {0.03 
g) were  isolated.  

F l i n d e r s i n e  ( I V )  fo rmed  co lo r l e s s  needles  with mp 185-186°C (decomp; ethanol).  

D i h y d r o f l i n d e r s i n e  (X) had mp 228-229°C (ethanol). The spec t r a l  c h a r a c t e r i s t i c s  of (IV) and (X) 
coincided with those published in the l i t e r a t u r e  [13, 18, 22]. 

H a p l a m i n e  ( V I )  fo rmed  sl ightly yel lowish c ry s t a l s  with mp 201-202°C (decomp; ethanol). Found, %-. 
N 5.80; OCH 3 11.99. C15H15NO3. Calculated,  %: N 5.45; OCH 3 12.45. 

D i h y d r o h a p l a m i n e  ( I X ) .  In ethanolic solution (40 ml), 0.5 g of haplamine was hydrogenated over  
a plat inum ca ta lys t  for  12 h. The concentra ted  f i l t ra te  deposi ted c r y s t a l s  of (IX) (0.49 g), mp 231-232°C. IR 
spec t rum:  1650, 3155 cm -1 (NHCO group}. UV spec t rum:  X C2H5OH 216.5; 233; 278; 287; 334 (loge 4, 48; 4.51; 

max  
3.92; 3.89; 3.91); ~ 'min 222; 262.5; 283; 299 nm (loge 4.46; 3.62; 3.87; 3.21). 

C l e a v a g e  o f  H a p l a m i n e .  A mix tu re  of carefu l ly  ground haplamine (0.5 g) in 30% caus t ic  potash 
solution (25 ml) was boiled for  8 h in such a way that  about 10 ml  of dis t i l la te  was obtained per  hour.  The vol- 
ume of the reac t ion  mix tu re  was kept  constant  by the addition of water .  When the alkaline f i l t ra te  was acidified 
with concent ra ted  hydrochlor ic  acid,  a prec ip i ta te  of (VII} (0.23 g) with mp 317-320°C (glacial ace t ic  acid) was 
fo rmed .  IR spec t rum,  cm- l :  1668 (amide carbonyl}, 2800-3200 (NH and OH). UV spec t rum:  X C2H5OH 232, 

max  
275, 284, 337 nm (log e 4; 44; 3.68; 3.59; 3.54); Xmin 260, 281, 297 nm (loge 3.46; 3.58; 2.68). Mass  spec t rum:  
m / e  (%) 191 (M, 100), 176 (42), 149 (20), 134 (36), 106 (36). 

M e t h y l a t i o n  o f  C o m p o u n d  ( V I I ) .  With v igorous  shaking, four 10-ml  por t ions  of dimethyl  su l -  
fate and 1.7 ml  of 20% caust ic  soda were  added over  an hour to a solution of (VII) (0.2 g) in 1 ml of 10% caust ic  
soda, and then 1 ml  of 20% caust ic  soda was added and the mix tu re  was heated on the wa te r  bath for  30 min.  It 
was then ex t rac ted  with ch loroform.  The res idue  a f t e r  the dist i l lat ion of the solvent  was c rys ta l l i zed  f r o m  
b e n z e n e - p e t r o l e u m  e ther ,  mp 144-145°C. The yield of (VIII} was 0.07 g. IR spec t rum:  1635 cm -1. UV spec-  
t rum:  xC2H5 OH 232, 273, 282, 341 nm (log e4 .64:  3.85; 3.82; 3.80). Mass spec t rum,  m / e  (%): 219 (M, 100), 

max  
204 (84}. 

S y n t h e s i s  o f  4 - H y d r o x y - 6 - m e t h o x y - 2 - q u i n o l o n e  ( V I I ) .  Ethyl E s t e r  of the p-Anisidide 
of Malonic Acid. A solution of p-anis id ine  (10 g) in malonic  e s t e r  (100 ml) was heated a t  190°C for  1 h. Af ter  
the excess  of malonic  e s t e r  had been dist i l led off under  vacuum, the res idue  was diluted with ethanol and then 
with wa te r  until a turbidi ty  appeared  and it was then cooled. Crys t a l s  of the ethyl e s t e r  of the p-anis id ide  of 
malonic  acid deposi ted (7.1 g), mp 76-77°C (ether).  UV spec t rum:  X C2HsOH 253 nm (log e 4.20). Mass  spec-  

max  
t rum,  m / e  (%): 237 (M, 100}, 149 (67), 123 (86), 108 (78). 

p-Anisidide of Malonic Acid. A mix tu re  of the ethyl e s t e r  of the p-anis id ide  of malonic  acid (6.3 g) in 10% 
caust ic  soda solution (63 ml) was heated on the wa te r  bath until the solid had dissolved comple te ly .  When the 
solution was acidif ied with concent ra ted  hydrochlor ic  acid, a prec ip i ta te  of malonic acid p-anis id ide  deposited 
(3.78 g), mp 150-151°C (water}. IR spec t rum,  c m - 1 : 1 6 7 0  (NHCO}, 1720 (COOH), 3330 (NH and OH). NMR 
s p e c t r u m  (CF3COOH), ppm: 2.93 and 3.30 (doublets, 2 H each, two pa i r s  of ortho a roma t i c  protons) ,  6.z£6 (sin- 
glet,  3 H, OCH3), 6.56 (singlet,  2 H, COCH2CO). 

4- Hydroxy-  6- Methoxy- 2- Quinolone (VII}. Malonic acid p- anisidide (1.7 g) was added to polyphosphoric  
acid (i0 g, d 2.2) heated to 130-135°C. Cyclizat ion was p e r f o r m e d  at  135°C for  30 min.  On cooling, the wa te r -  
diluted reac t ion  mix tu re  deposi ted a prec ip i ta te  which was washed with sodium bicarbonate  solution. The yield 
of (VII) was 0.47 g, mp 317-320°C (glacial ace t ic  acid}. 

4 , 6 - D i m e t h o x y -  1 - m e t h y l -  2 - q u i n o l o n e  ( V I I I ) w a s  obtained f r o m  the synthes ized  4-hydroxy-  
6-methoxy-2-quinolone  (0.28 g} under  the conditions desc r ibed  for  the p repa ra t ion  of the O,N-dimethyl de r iva -  
t ive of the product  of the alkaline c leavage of heplamine.  Yield 0.09 g, mp 145-146°C ( b e n z e n e - p e t r o l e u m  
ether}. 
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2-  O -  M e t h y l h a p l a m i n e  ( X I ) .  A mix tu re  of haplamine (0.25 g), methyl  iodide (3 ml),  and anhy- 
drous  po tass ium carbona te  (3 g) in d ry  acetone  (50 ml) was boiled for  40 h. The res idue  obtained a f t e r  the dis-  
t i l lat ion of the solvent  f r o m  the f i l t ra te  was ch romatographed  on alumina.  The f i r s t  e the rea l  e luates  y i e l d e d  
0.05 g of (XI) with mp 94-95°C ( b e n z e n e - p e t r o l e u m  ether) .  UV spec t rum:  X C2H5OH223, 243, 257, 266, 325nm 

max  
Clog e 4o381 4.32; 4.30; 4.27; 3.89). NMR s p e c t r u m  (CC14), ppm: 2.54 (quadruplet,  1 H, Jor tho  = 8.5 Hz, J p a r a  
= 1 H z - H - 8 ) ;  2.92 (broadened singlet ,  1 H - H - 5 ) ;  2.97 (quadruplet,  1 H, Jor tho  = 8.5 Hz, J m e t a  = 2.5 H z - H - 7 ) ;  
3.49 and 4.60 (two doublets,  1 H each,  J = 10 H z - C - C H =  C H - C ) ;  6.06 and 6.18 (singlets ,  3 H e a c h - 2  OCH3); 
8.52 ppm [singlet,  6 H-C(CH3)2]. Mass spec t rum,  m / e  (%): 271 (M, 39), 256 (100). 

S y n t h e s i s  o f  2 -  O -  M e t h y l h a p l a m i n e .  The 2-Chloro  Der iva t ive  of Haplamine.  A solution of 
haplamine (0.5 g) in phosphor ic  t r ich lor ide  (10 ml) was heated on the wa te r  bath for  2 h, cooled, neut ra l ized  
with ammonia ,  and ex t rac ted  with ch loroform.  The res idue  a f te r  the solvent  had been dist i l led off was chro-  
matographed  on a lumina.  The f i r s t  e the rea l  e tuates  gave the 2-ch loro  der iva t ive  of haplamine (0.3 g), mp 111- 
112°C (ether).  UV spec t rum:  xC2H5 OH 245, 267, 277, 327 nm {loge 4.38; 4.41; 4.49; 3, 74). Mass spec t rum,  

max  
m/e (%): 275 (M, 23), 260 (100). 

2-O-Methylhaplamine (XI). A solution of the 2-chloro derivative of haplamine (0.2 g) in abs. methanol 
was mixed with a solution of sodium methoxide (0.2 g of sodium in 4 ml of methanol) and the mixture was boiled 
for 1 h. Then itwas diluted with water and extracted with ether. The residue was chromatographed on alumina. 
The first benzene eluates yielded 0.02 g of (XI), mp 94-95°C. 

2- O- A c e t y l h a p l a m i n e  (XII ) .  A mixture of haplamine (0.2 g), acetic anhydride (10 ml), and p- 
toluenesulfonic acid (0.03 g) was heated on the water bath for 3 h, and the mixture was cooled with ice, made 
alkaline with sodium carbonate, and extracted with ether. The residue after the distillation of the solvent was 
chromatographed on alumina. The first ethereal eluates gave 0.03 g of (XII) in the form of an oil. 

Glyc ope r ine  ( I f ) ,  colorless needles, mp 224-225°C (methanol), [~]D-66.3 ° (c 2.32- pyridine). Found 
~c: N 3.58. CIgH21NO 8. Calculated, %: N 3.58. 

T e t r a h y d r o g l y c o p e r i n e  (XV) was obtained by the reduction ofglycoperine (0.I g) under the con- 
ditions described above dihydrohaplamine. The yield of (XV) was 0.08 g, mp 218-219°C (methanol). Mass spec- 
trum, m/e (~c): 395 (M; 0.8); 249 (81), 234 (I00), 220 (40), 219 (44). 

A c e t y l a t i o n  of G l y c o p e r i n e .  A mixture of glycoperine (0.1 g), acetic anhydride (2 ml), and pyri- 
dine (6 drops) was heated on the water bath for 1 h and was then evaporated. The residue (0.11 g) was crystal- 
lized from benzene-petroleum ether, mp 181-182°C, [(~]D-76, 2 ° (c 2.57; ethanol). 

Ac id  H y d r o l y s i s  of G l y c o p e r i n e .  A mixture of 0.9 g of glycoperine and 30 ml of a 0.1N solu- 
tion of sulfuric acid was heated on the water bath for 6 h. The acid solution was washed with chloroform, and 
the distillation of the chloroform then gave 0.38 g of haplopine (XIV), mp 203-204°C (methanol). The acid hy- 
drolyzate after neutralization with barium carbonate was evaporated, and the residue was chromatographed on 
cellulose. This gave 0.25 g of a substance in the form of an oil which was identified by TLC and by paper chro- 
matography as L-rhamnose; p-nitrophenylhydrazone with mp 185-186°C, giving no depression of the melting 
point with a sample of L-rhamnose p-nitrophenylhydrazone. 

M e t h y l a t i o n  of G l y c o p e r i n e .  Glycoperine (0.2 g) was methylatedbyHakomori's method [20]. 
The residue was chromatographed on silica gel. Ethereal eluates yielded crystals (0.05 g), mp 187°C (ethanol- 
water) which gave no depression of the melting point with a sample of isoskimmianine. Their IR spectra were 
identical. 

S y n t h e s i s  of G l u c o p e r i n e  ( I f ) .  A mixture of 2,3,4-tri-O-acetyl-~-L-rhamnopyranosyl chloride 
(2.6 g), obtained from L-rhamnose, haplopine (i g), and anhydrous potassium carbonate (6 g) was boiled in dry 
acetone for 40 h. The filtrate was evaporated and the residue was chromatographed on silica gel. The ethereal 
eluates yielded (XIII) (0.23 g) in the form of needles with mp 181-182°C (benzene-petroleum ether), [~]D 75.3° 
(c 2.69; ethanol). A solution of (XIH) (0.18 g) in abs. methanol (1 ml) was mixed with a 2 N solution of sodium 
methoxide (0.05 ml) and the mixture was left in the cold for 24 h. The precipitate that had depositedwas crystal- 
lized from methanol. The yield of (II) was 0.09 g, mp 224-225°C. It gave no depression of the melting pointwith 
glycoperine, and their IR spectra was identical. 

M e t h y l e v o x i n e  ( I I I )  crystallized out on long standing in the form of colorless needles with mp 55- 
56°C. 
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F u s i o n  o f  M e t h y l e v o x i n e  w i t h  C a u s t i c  S o d a .  A mixture  of methylevoxine (0.15g),  caust ic  
soda (0.3 g), and water  (one drop) was heated at 160-180°C for  3 min and was then cooled and dissolved inwater  
(5 ml). The aqueous solution was washed with e ther ,  and af te r  being acidified with concentrated hydrochlor ic  acid it 
was made alkaline with ammonia  and extracted with chloroform.  The residue af ter  the distil lation of the s o l -  
vent was chromatographed on alumina. The ch loroform eluates yielded haplopine with mp 203-20¢C. 

A c e t y l a t i o n  o f  M e t h y l e v o x i n e .  A mixture of methylevoxine (0.15 g), acet ic  anhydride (3 ml}, 
and pyridine (four drops) was heated on the water  bath for 3 h and was then evaporated.  The residue was chro-  
matographed on alumina. The ethereal  eluates yielded the acetyl derivative of methylevoxine in the form of an 
oil. Mass spectrum, m/e (%): 403 (M; i00), 245 (38), 227 (54), 216 (20), 202 (20), 201(I0), 199 (10), 159 (38), 
127 (14), 99 (64), 73 (58). 

SUMMARY 

1. F r o m  the epigeal par t  of the plant H. per fora tum growing in the Dzhungarian Ala-Tau we have iso- 
lated the lignane eudesmin,  the known alkaloids evoxine, f l indersine,  and 7- isopentenyloxy-7-fagar ine ,  and the 
new alkaloids haplamine, glycoperine,  and methylevoxine. It has been shown that haplamine has the s t ruc ture  
of 6"methoxyfl indersine,  glyeoperine the s t ruc ture  of 7-hydroxy-4,8-dimethoxyfuranoquinoline 7 - O - ~ - L -  
rhamnopyranoside ,  and methylevoxine the s t ruc ture  of 4 , 8 - d i m e t h o x y - 7 - ( 2 ' - h y d r o x y - 3 ' - m e t h o x y - 3 ' - m e t h y l -  
butoxy) furanoquiao line. 
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