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From the  tubers of 8tePhania glabra (Roxb) Miers (synonym rotunda), have been isolated mtundine [1, 2], l - t e t r a -  
hydropalmat ine ,  and hindaricine [3, 4]. We have investigated the alkaloids contained in the tubers of Stephania glabra 
obtained from India and also in the tubers and epigea l  parts of the plant cul t ivated on the Black Sea l i t toral  of the 
Caucasus. 

Two alkaloids were isolated from the tubers of Indian origin. The first of them had a composit ion,  and constants 
of the salts and the base,  agreeing with the composit ion and constants of l - te t rahydropalmat ine .  To confirm the identi ty 
of these substances, we converted the l - te t rahydropalmat ine  into pa lmat ine  [4, 5]. This gave a compound identif ied by 
the mel t ing  points of the iodide and the perchlorate,  by a mixed mel t ing point of the perchlorates,  and by the IR spec-  
tra,  as pa lmat ine .  

The second alkaloid had the composit ion C1sH1903N, mp 182-183 °, [a]}~ +144 ° (chloroform). The three oxygen 
atoms present in the molecu le  of this substance are distributed between two methoxy groups and a carbonyl group conju-  

gated with a double bond, as is shown by the absorption band of a conjugated carbonyl group in the IR spectrum (1670 
cm-1 ); UV spectrum: kma x 282, 282 mg (log e 4.194; 8.446).  The a lkaloid  contains a secondary amino group, as 
follows from the possibili ty of obtaining a N-ace ty l  der ivat ive of empir ica l  formula C20H~IO4N. The IR spectrum of the 
la t ter  has the bands of an amide group (1684 c m ' l )  and a conjugated carbonyl group (1670 c m ' l ) ;  there is no absorption, 
character is t ic  of NH or OH groups. Reduction of the N-ace t a t e  with sodium borohydride gave a dihydro derivat ive the 
IR spectrum of which retained the amide  carbonyl band (1684 cm-1) ,  lacked the band of the conjugated ketone,  and had 
the band of a hydroxyl group (8200 cm-1).  With respect to a l l  the constants that we determined,  this a lkaloid proved to 
be ident ica l  with the base stepharine isolated by American workers from S. glabra [6] almost simultaneously with our 
alkaloids.  * 

From herbage of S. glabra of the same origin, we isolated cycleanine  and a base of the composit ion CIgH2tO4N, 
mp 205-206"; [c~]~ 1 -70" ,  which we have provisionally ca l led  "base A".  The substance contains two OCH a groups. The 
IR spectrum contains absorption bands at a800 (OH group) and 1670 cm-1 (conjugated carbonyl group). The solubil i ty of 
the compound in alkalis  and the positive ferric chloride react ion show the phenolic nature of the hydroxyl group. UV 
spectrum: kma x 242, 282 mg (log e 4.182,  8. 608). A hydrogenation derivat ive with the empi r i ca l  formula CigH~704N, 
mp 210-211 ° has been obtained.  The IR spectrum of this compound no longer contains the absorption band of the conju-  
gated carbonyl group. These results suggest that base A may be N-methylhydroxystephar ine.  

Experimental  

Isolation of l - te t rahydropalmat ine  from the tubers of S. glabra.  The alkaloids were extracted from 1 kg of the 
a i r -dry  ground tubers by the usual method with xylene .  The extract  was t reated twice with 10% sulfuric ac id .  The c o m -  
bined sulfuric acid  solutions were made a lkal ine  with 25% aqueous ammonia .  The precip i ta te  which was deposited (g6 g) 
was washed with water and, after drying in a vacuum desiccator ,  was suspended in 360 ml  of alcohol;  the suspension was 
t reated with a saturated solution of hydrogen chloride in alcohol unti l  it  was ac id  to congo red. After some hours, l - 
t e t rahydropalmat ine  hydrochloride with mp 257 ° (from alcohol)was  precipi ta ted ,  yield 9. 6 g. The a lcohol ic  mother  liquor 
was evaporated to 1/8 of its in i t ia l  volume and the concentrate obtained was added to the aqueous mother solution r e -  
maining  after the remova l  of the l - te t rahydropalmat ine  base.  The mixture was made a lkal ine  with concentrated a m -  
monia,  after which the alkaloids were extracted exhaustively with chloroform. The chloroform solution was t reated with 
10% sulfuric ac id .  Stepharine (fraction A) was found in the sulfuric acid solution. After the stepharine had been removed,  
the chIoroform extract  was washed with 25% ammonia  solution and was dried over sodium sulfate.  The residue after the 
dis t i l la t ion of the chloroform was dissolved in 180 ml of alcohol  and a saturated a lcohol ic  solution of hydrogen chloride 
was added until  an acid react ion was obtained.  An addit ional  amount of l - te t rahydropalmat ine  hydrochloride (10.5 g) 
was obtained.  From this the base was obtained in the usual way; mp 141-142 ° (from alcohol) ,  [ a ]~  1 - 828 ° (c 0.5; 

chloroform). 

Found, % : C  71.19,  71.83; H 7.14,  7.21; N 3.98,  3 .99 . .  Calcula ted  for C~lH2sO4N, %: C 70. 98; H 7. 04; N S. 94. 

*We fi led an appl ica t ion  (No. 81770/31-16) on the a lkaloid  with the Commi t tee  for Inventions and Discoveries of 
the Council  of Ministers of the USSR on 4 February 1963, but it was re jec ted  because of the absence of results of c l in ica l  

tes ts .  
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l -Tet rahydropalmat ine  sulfate was obtained by mixing alcohol ic  solutions of the base and sulfuric acid,  mp 218" 

(from alcohol) .  

l -T.____etrahydropalmatine methiodide  was isolated by boil ing an a lcohol ic  solution of l - te t rahydropalmat ine  (0 .5  g) 

and methyl  iodide (1 g) for 15 rain.  The react ion product mel ted  at 257 ° (from alcohol) .  

Palmat ine  iodide.  A solution of 0.5 g of l - te t rahydropalmat ine  in 10 ml  of hot alcohot was t reated with 0.5 g of 
iodine in 25 m l  of a lcohol  and the mixture was boi led  for 2 hr; a brown prec ip i ta te  (0 .6  g) was deposited which was suspend- 
ed in hot water.  To e l imina te  the excess of iodine,  sulfur dioxide was passed through the suspension; after f i l t rat ion and 
subsequent crysta l l izat ion from hot water and then from 85% alcohol,  the  iodide,  with mp 241", was obtained.  

Found, %0: C 52.85,  58.00; H 4.81,  4.76; N 2.83,  2.90; I 26.39,  26.56.  Calcula ted  for C21H2204N, %: C 52.81; 
H 4.80;  N 2.92; I 26.51.  

A saturated solution of sodium perchlorate  was added to an aqueous solution of pa lmat ine  iodide; the perehlorate  
which was deposited had mp 268-269* (from alcohol).  

Isol__.2ation of s tepharine.  The sulfuric acid solution containing the stepharine (fraction A) was made a lkal ine  with 
25% ammonia  solution and the base was extracted with chloroform. The extract  was dried with sodium sulfate and ev -  
aporated.  The syrupy residue was t reated with 10%o sulfuric acid unt i l  the sulfate of the alkaloid with mp 245-246" 
(50% alcohoi)  had been precipi ta ted comple te ly ,  yield 4 .0  g. 

To obtain stepharine,  an aqueous solution of the sulfate of the a lkaloid  was made a lkal ine  with ammonia  and was 
extracted with chloroform. The extract  was dried and evaporated.  The residue was crystal l ized successively from alcohol ,  
acetone,  and benzene .  The need l e - l i ke  crystals had mp 182-188 ° (decomp),  [cx]~ +144 ° (c 0.79; chloroform). The IR 
spectrum had bands in the 8240-1670 cm '*  region.  

Found, %: C 72.13, 71.91; H 6.77,  6.22; N 5.14,  4.96;  OCH s 18.68, 19.22; mol .  wt. 296 (potent iometr ic) ,  
287 (cryoscopic). Calcula ted  for ClsH19C~N, %: C 72.70; H 6.39; N 4.71; OCH s 20.08; tool .  wt. 297. 

§tephar!ne hydrochloride was deposited when a lcohol ic  solutions of the base and hydrochloric ac id  were mixed,  mp 
253-254* (decomp).  

Found, %: C 64.80, 64.58; H 6.15,  6.87; N 4.88,  4.52;  C1 10.84, 10.13. Calcula ted  for ClsHIgOsN, %: 
C 65.06; H 5.99; N 4.19; C1 10.64.  

When a lcohol ic  solutions of the base and acids were mixed,  the corresponding salts were obtained:  

Pic~ate, mp 115-116 °. 

Found, %o:C 55.15,  55.51; H 4 . 8 8 ,  4.54;  N 10.68, 10.58. ClsHIgOsN. Calcu la ted  for C6H~DTN 3, %: C54.75;  
H 4. 18; N 10.64 

Sulfate,  mp 248-244 °. 

Found, % : N 8 . 8 9 ,  8 . 8 6 ; S  5.05,  5 .09.  Calcu la ted ,  % : N 4 . 0 4 ; S  4 .62 .  

Ch___~loroplatinate, mp 210" (decomp).  

N-.._.~cety!stepharine. A solution of 0.8 g of the base in 8 ml of pyridine was t reated With 1.5 ml of ace t ic  anhy-  
dride.  The mixture was left  for i4  hr at room temperature .  The react ion product had mp 280-281 ° (from alcohol) .  The 
IR spectrum had absorption bands at 1670 and 1684 cm -1 . 

Fouad, %. C 70.70,  71.07; H 6.80,  6.88; N 4.40,  4 .24 .  Calcula ted  for C20Hz~O4N, %: C 70.79; H 6.19; 
N 4 .10 .  

Re___~duction of N-aee ty ls tephar ine .  A solution of 0.08 g of N-acety ls tephar ine  and 0.08 g of sodium borohydride in 
40 ml of 50% methanol  was left  for 14 hr a t  room temperature.  A substance was deposited which had mp 145-146 ° and bands 
in the IR spectrum at 3400 and 1684 cm-1.  

!s01ation of the alkaloids from the ep i sea l  parts. The dried and comminuted ep igea l  parts (10 kg) of the plant 
were wetted with 22% ammonia  and the alkaloids were extracted exhaust ively with dichloroethane.  The dichloroethane 
extract  was shaken with 10% sulfuric ac id .  After the acid solution had been made a lka l ine  with 25% ammonia ,  the 
alkaloids were ext rac ted  with chloroform. The chloroform solution was dried with sodium sulfate and evaporated to 
dryness. This gave 108 g of total  bases, which were dissolved in methanol  and ether (1 : 25) and chromatographed on 
5 .4  kg of a lumina (act ivi ty  grade II). On elut ion with the same mixture of solvents, cyc leanine  (12 g) and then a m i x -  
ture of cyc leanine  and base A (15 g) were obtained.  

C_~cleanine, after crys ta l l iza t ion from acetone and then from alcohol,  had mp 272-273 °, [c~]zi~ - 12 ° (c O. 5; 
chloroform). 
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Found, %: C 73.21, 73.45; H 6.89, 6.93; H 4.40,  4 .49.  Calcula ted for C3sH42OBN2, %: C 73.07; N 6.73; 
N 4.49.  

Cycleanine  picrate ,  mp 193 °. 

Cycleanine  methiodide mel ted  at 310-311". 

N-Methy l -des -cyc lean ine  was obtained by shaking 0 .4  g of the methiodide with an excess of freshly-prepared 
silver oxide in aqueous methanol  for 1.5 hr. After the removal  of the silver iodide,  the solution was dis t i l led .  After 
crys ta l l iza t ion from alcohol,  the substance obtained mel ted  at 209-210". 

Base A. After crysta l l izat ion from a lcoho l  and acetone,  the alkaloid formed colorless crystals with mp 205-206", 
[ a ] ~  1 --70* (c 1; chloroform). 

Found, %: C 69.70, 69.56; H 6.55, 6.47; N 4.22,  4.30; OCH s 18.52, 19.00; H ( labi le)  5.30,  6.11; mol .  wt. 
307 (Rast). Calcula ted  for C19HzlO4N, %: C 69.42; H 6.40; N 4.26; OCH s 18.96; H ( labi le)  5 .19.  

Picrate,  mp 226-226.5 °. 

Found, %: C 53.89, 53.83; H 4.42,  4.63; N 10.03, 9. 90 CIgHzlO4N. Calcula ted  for Ce, I-IsOTN s, %: C 53. 95; 
H 4. 32; N 10.07. 

Hydrochloride,  mp 179-180 °. 

Hydrogenation der ivat ive  of the base A. A solution of 0 .4  g of the base in ethanol was hydrogenated over plat inum 
(0.1  g); 3 moles of hydrogen was absorbed. The hydrogenation product, after crys ta l l iza t ion from acetone and then from 
benzene,  mel ted  at 211-212". 

Found, % : C  68.86, 69.00; H 8.11, 8.06; N 4.33,  4 .39.  Calcula ted forCIgH2~O4N,%:C 68.46; H 8.10; 
N 4 .20 .  

Summary 

/ -Tet rahydropalmat ine  and stepharine have been isolated from the tubers of Stephania glabra obtained from India, 
and Z - te t rahydropalmat ine  and eycleanine  have been isolated from the tubers of Stephania cul t ivated on the Black Sea 
l i t tora l  of the Caucasus. 

The ep igea l  parts of the plant cul t ivated on the Black Sea l i t toral  of the Caucasus have given cycleanine  and an 
a lkaloid  A of composi t ion C19H2104N the study of which is proceeding.  

REFERENCES 

1. Heisaburo Kondo and Toshio Matsuno, C . A . ,  125, 1952. 
2. Dangpauh Khot, Pharmazeukische Zentrathal le ,  103, no. 2, 99-108, 1964. 
3. Chaudhry and Siddigui ,  I.  Seien.  and Ind. Res., Bg, 79, 1950; C . A .  823, 1951. 
4. Chaudry a n d  Sharma, Char. 1. Scient .  and Ind. Res., B l l ,  337, 1952; C. A. 14117, 1954. 
5. Masso Tomi ta  and Tohru Kikuchi, C. A . ,  9646, 1957. 
6. Chem. and Ind. ,  no. 7, 282-283, 1946. 
7. Heisaburo Kondo, Massao Tomita ,  and Shojiro Uybo, Ber.,  70, 1890, 1937. 

26 March 1965 All -Union Scient i f ic  Research Institute of 
Mediciiaal and Aromatic  Plants 

212 


