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The combina t ion  of coun te r -cur ren t  d i s t r ibu t ion  and 
gel pe rmea t ion  c h r o m a t o g r a p h y n  provides  a conven ien t  
and except ional ly  mild  m e t h o d  for d iv id ing  a complex  
ex t rac t  in to  groups of mater ia ls  which are then  amenab le  
to handl ing  by  more usual  techniques .  In  this  case t he  
sterol esters were separa ted  ra ther  cleanly f rom other  
ester mater ia l  and were con t amina t ed  only by  mater ia l s  
such as solanesol which were easily separable  by  conven-  
t ional  adsorp t ion  ch roma tog raphy .  Analy t ica l  gas chro- 
m a to g raphy  showed t h a t  choles teryl  esters represented  
ca. 5 % of the  phy tos t e ry l  ester  mix tu re .  Thus ' these  esters 
represent  abou t  0.005% of the  weight  of the  tobacco  ~-. 

Zusammen/assung. Nach  Hydro lyse  wurde  Cholesterol  
yon einem Stero les te r -Bruchte i l  aus  dem ~dlue-cured, 
Tabak  isoliert  und massenspekt romet r i sch  sein Ace ta t -  
Der iva t  e inwandfre i  festgestell t ,  obwohl  die einzelnen 
Es ter  yon  Cholesterol  im T a b a k  n ich t  gereinigt  oder  
ident i f iz ier t  wurden.  Zur  Isol ierung wurden  die Zwei- 
S tu fen-Gegens t romver te i lung  und die Gel -Permeat ions-  
chromatograph ie  verwendet ,  2 b rauchbare  und  wenig 
aggressive Methoden  zur  Auf te i lung  eines komplexen  Ex-  

t rak tes  in Mater ia lgruppen  und nachfolgender  gew6hn-  
l icher ch romatograph i scher  Bearbei tung.  
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n Gel permeation chromatography on polystyrenc-divinyl benzene 
polymers has been applied chiefly to polymer mixtures [J. C. 
Moore, J. Poly. Sci. 2,'1,835 (1964)]. An example of its application 
to Iipids has been recorded by C. L. TIPTOrL J. W. PatrLIS and 
M. D. PIERSON, J. Chromat. 14, 486 (1964). We thank Dr. TIeTON 
for helpful correspondence. 

i~ A report of work done under contrhct with the U.S. Department 
of Agriculture and authorized by the Research and Marketing Act 
of 1946. The contract is being supervised by the Eastern Utiliza- 
tion Research and Development Division of the Agricultural 
Research Service. Mass spectra were obtained by Dr. MAUr~teE 
BVRSEY of the University of North Carolina. 

Chemical Investigation of Pluchea  lanceolata  I. 
Isolation of a New Quaternary Base, Pluchine 

Pluchea lanceolata, Linn.  (N.O. Composi tae)  (Sanskri t ,  
Hindi ,  Mara th i  : Rasna; Gujera t i :  Rashna;Bon:bay: Kura, 
SEnna) is a small  shrub growing wild in t he  ho t t e r  pa r t s  
of India ,  and is used in the  Ayurved ic  sys tem of medic ine  
in var ious  clinical condit ions.  I t  is used as a bi t ter ,  a 
laxa t ive ,  an  analgestic,  an an t ipyre t i c  and a ne rve  tonic,  
and for the  t r e a t m e n t  of rheumat i sm,  dyspepsia  and 
bronchi t i s : .  P re l imina ry  pharmacologica l  inves t iga t ions  
wi th  the  water -soluble  f ract ion of the  e thanol ic  ex t r ac t  of 
the whole p lan t  of P .  lanceoIa ta  was done by PRASAD et  
al.~,z Deta i led  chemical  inves t iga t ion  of P. lanceotata was, 
therefore,  unde r t aken  to  isolate  the  ac t ive  principles.  The  
pe t ro leum e ther  ex t r ac t  of P. lanceolata, on saponif ica t ion 
with  s t rong  alkali ,  ex t rac t ion  wi th  ether,  c h r o m a t o g r a p h y  
on a lumin ium oxide  (BRocKNANN) by  elut ion wi th  differ- 
en t  solvents,  y ie lded the  following compounds :  (1) Com- 
pound  A, m.p.  92-93 °C (small yield). (2) Con:pound t3, 
long needles, m.p.  217-221°C, [ e l ~ +  89.2 (CHCla). 
Analysis a found:  C, 83.79, 84,05; H, 11.52, 11.60. Calc. 
for C3oHsoO: C, 84.44; H,  11.81. Acetate, m.p. 238-242°C, 
[ e ] ~  + 91.5, + 95.2 (CHC13). Analysis found:  C, 83.79; 
I-I, 11.31. Calc. for C30H400. CO.CH3: C, 82.05; H,  11.11. 

In  the  LIEBERMAN N-BU RCHARD CO1OUr react ion,  the  inter-  
face tu rned  vio le t  to  brown, and chloroform layer  tu rned  
pink on s tanding.  No  blue or  green shade was obta ined,  
indicat ing t h a t  c o m p o u n d - B  is not  a sterol  b u t  a t r i ter-  
penoid.  Compound  B has no UV-absorp t ion  be tween  
220-340 nm, and  has  main  IR-abso rp t ion  peaks  (Nuiot) 
at  3.05 (m), 9.6 (m), 10.3 (m) and 11,42 (S) microns 
(Figure 1, sample  V-25-1)n. I t  is p robab ly  Taraxas te ro l  ". 

(3) Compound  C, m.p. 147_150oc, [e]~)0 - 2 7 . 2 5 .  
26.05 (CHCls). Analysis  found:  C, 84.06, 84.15; H,  

11.54, 11.74; mol. wt.  374, 362. Calc. Ior CzDHs00: C, 
83.99; H, 12,15; tool. wt.  414.69. Acetate, m.p. 130-132 °C, 
[~3~0 _ 47.5 (CHCla). Analysis  found:  C, 81.39, 81.61; 
I-t, 10.86, 10.76; tool. wt.  385. Benzoate, m.p. 149-150°C;  
[x]~0 _ 19.68 (CHC13). Analysis  found:  C, 83.59, 83.43; 

H, 10.17, 10.19; mol. wt. ,  443. Compound  C has  no UV- 
absorp t ion  be tween  220-340 nm. I t  has  main  IR-abso rp -  
t ion  peaks  (Nujol) a t  2.98 (S), 9.42 (S), 9.77 (m), 10.32 (m) 
and 12.5 (m)/z  (Figure  2, sample  V-24-1), gives a pos i t ive  
LIEBEgMANN--BIJRCraARD reac t ion  (blue to  green), and  is 
p robab ly  ~,-sitosteroI r. 

The  totM steroidal  and te rpenoida t  f rac t ion  has been 
found by  PRASAD s tO h a v e  no s ignif icant  an t i i n f l amma-  
to ry  ac t i v i t y  when tes ted by  the  car ragenin  method .  

Af te r  pe t ro leum e ther  ex t rac t ion ,  P. lanceotata was 
ex t rac ted  exhaus t ive ly  wi th  e thano l  by  cold percolat ion.  
The  so lven t  free ex t r ac t  was ex t r ac t ed  wi th  d i lu te  hydro -  
chloric acid. The  acidic ex t r ac t  was found to conta in  
v e r y  l i t t le  t e r t i a ry  bases, as tes ted  by  MAYER'S reagen t  
and pape r  ch romatography ,  b u t  con ta ined  considerable  
amoun t s  of water -soluble  q u a t e r n a r y  bases which  were 
prec ip i ta ted  b y  a m m o n i u m  reineckate .  The  base rein-  
eckates  were dissolved in acetone,  decomposed  wi th  silizer 

: V. N. DwlvEnt, Bhavaprakash Nighantu (Hindi translation} 
(Motilal Banarsi Das, Banaras, India 1949), p. 52; R. N. CHOREA, 
I. C. CHOeRA, K. K. HANNA and L. D. KAeVR, Indigenous Drugs 
o] lndia, 2nd edn (U.N. Dhur and Sons Ltd., Calcutta, India 1958), 
p. 520; K. R. KIETII:AR and B. D. Bnsv, lndian Medicinal Plants 
(L. M. Basu, Allahabad, India 1933), vol. 2, p. 1345. 
D. N. PRASAD, K. D. GonE, P. S. SINaA and P. K. DAs, Indian J. 
reed. Res. 53, 1062 (1965). 

3 D. N. PRASAD, S. K. BHATTACHARVA and P. K. DAs, Indian J. 
reed. Res. 54, 582 (1965). 

4 All microanalyses were carried out by Dr. G. WEILE~t and F. B. 
Strauss, Microanalytical Laboratory, Oxford, England. 

s The author is indebted to Dr. M. N. M1TRA, St. Louis, Missouri, 
USA for all UV- and IR-spectra carried out respectively in Cary's 
Spectrophotometer (in ethanol} and in Model 21 Double Beam 
Infra Red Spectrophotometer, Perkin Elmer Corporation, USA in 
Nujol mull (1X, 5X - ordinary and expanded Scales). 

e E. H. RODD, Chemistry of Carbon Compounds (Elsevier Publishing 
Company, Amsterdam - New York 1953), vol. 2, part B, p. 730. 
Elsevier's Encyclopaedia of Organic Chemistry (Elsevier Publishing 
Company, Inc. New York - Amsterdam 1940) 14S, 1803. 

8 D. N. PRASAD, unpublished report. 
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Fig. 1. IR-absorption curve (Nujol) of com- 
pound B (V-25-1). V-25-1 is a code number 
used to indicate a compound numbered 1 
which has been entered in page 25 of the 
research book No. V. 
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Fig. 2. IR-absorption curve (Nujol) of coin 
pound C (V-24-1). 
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Fig. 3. JR-absorption curve (Nujol) o£ 
Pluchine (V-29-6). 
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Fig. 4. NMR-spectrum of Pluchine in D= O 
(v-33-2). 
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sulphate  solution, and then  conve r t ed  into base chlorides 
wi th  ba r ium chloride. The  residue ob ta ined  on evapora-  
t ion of the  solut ion to dryness  was dissolved in absolute  
alcohol, and the  alcoholic solut ion was passed th rough  a 
co lumn of a lumin ium oxide for ch romatography .  The  first  
few fract ions of the  e luan t  y ie lded hygroscopic  crys ta l l ine  
needles, ident i f ied as choline chloride by  compar ison  wi th  
an au then t i c  specimen. The  la ter  f ract ions of the  alcoholic 
e luant  y ie lded crysta l l ine  needles of a new q u a t e r n a r y  
base chloride named  as Pluchine,  m.p.  243-244°C (de- 
composi t ion and vo la ta l i za t ion  wi th  evo lu t ion  of gas), 
~]~0 _ 29.51 (H20). Analysis  found:  C, 38.74, 38.59, 
39.12, 39.09; H, 7.79, 7.67, 7.78, 7.81; N, 8.64, 8.30, 7.49, 
7.68 ; cl, 23.55, 23.80, 22.85, 22.80. ~ r i th  alcoholic picric acid 
Pluchine  gave a picrate ,  m.p.  181-182 °C. Analysis  found:  
C, 38.46, 38.58; H,  3.87, 4.08; N, 16.09, 15.86; tool. wt .  
(Rast), 590, 674. P luchine  has no UV-absorp t ion  peaks 
be tween 220-340 nm, bu t  has IR-abso rp t ion  peaks (Nujol) 
a t  3.75, 3.85, 3.95, 4.06, 4.17, 4.25, 4.8, 5.0, 5.36, 5.67, 
5.8 (S), 6.75 (S), 7.05, 7.15 (S), 7.46, 7.75, 8.02 (S), 8.3 (S), 
8.82 (S), 9.33, 10.1 (S), 10.54 (S), 10.75 (S), 11.1 (S), 11.35 
(S) and 12.88 (S) # (Figure 3, sample  V-29-6). The  N M R -  
spec t rum 8 of P luchine  de te rmined  in D,O so lvent  wi th  
TMS as ex te rna l  reference is g iven in F igure  4, sample  
V-33-2. W h e n  hea ted  Pluchine  decomposes  wi th  evo lu t ion  
of a vola t i le  gas hav ing  amine- l ike  smell  and tu rn ing  red 
l i tmus blue. The  evo lved  gas was dissolved in alcohol and 
the alcoholic solut ion yielded wi th  picric acid a picrate ,  
needles, m.p.  219-222°C, ident i f ied as t r i m e t h y l a m i n e  
picrate.  Unde r  ident ical  condi t ions  of hea t ing  acety lcho-  
line chloride also yie lded t r i rne thy lamine  as the  vola t i le  
component .  As Pluchine  has no UV-absorp t ion ,  and as 
both  Pluchine  and acetylchol ine  chloride decompose  on 
heat ing  wi th  evo lu t ion  of t r ime thy lamine ,  P luchine  has  
possibly an open chain s t ruc ture  wi th  the  t r ime thy l -  
a m m o n i u m  moie ty  a t  one end, similar  to acetylchol ine  
chloride. 

On p re l iminary  pharmacologica l  inves t iga t ions  on ra t ' s  
isolated intest ine,  SANYAL 10 found Pluchine  to be a non- 

specific re laxant .  I t  antagonises  bo th  ace ty lchol ine  and  
ba r ium chloride induced spasms. I t  thus  resembles  Papa -  
ver ine  in its action.  I t  was fur ther  observed  by  SANVAL 1° 
t h a t  P luchine  po ten t i a t e s  ba rb i tu ra t e - induced  hypnos is  
in albino rats.  P luchine  has also been found by  PRASADS 
to h a v e  an t i i n f l ammato ry  ac t ion  in reducing  car ragenin-  
induced i n f l ammat ion  in h ind  paw of albino ra ts  when  
compared  wi th  cort isone t aken  as s tandard .  

Thus,  the  cholinergic a c t i v i t y  of the  water -soluble  
por t ion  of the  alcoholic ex t r ac t  of P. lanceolata, as ob-  
served by  PRASAD et  al. 2 can  be accounted  for as due to  
t he  presence of choline in t he  drug. The  smooth  muscle  
r e l axan t  spasmolyt ic  action,  cent ra l  nervous  sys tem 
ac t i v i t y  as ev idenced by  po ten t i a t i on  of ba rb i tu ra t e -  
induced  hypnosis  and the  a n t i i n f l a m m a t o r y  ac t i v i t y  of 
t he  water -soluble  por t ion  of the  alcoholic ex t r ac t  as found 
by  PRASAD et  al. *,8 are  all due  to  the  presence of a new 
q u a r t e r n a r y  base chloride, Pluchine,  in P. lanceolata. 

F u r t h e r  studies to e luc ida te  t he  chemica l  s t ruc tu re  of 
P luchine  are  in progress. Deta i led  pharmacolog ica l  in- 
ves t iga t ions  on P luchine  will be publ ished shor t ly  else- 
where.  

Zusammen/assung. Es  wird fiber die ak t i ven  Pr inz ip ien  
einer Pflanze,  die in Ind ien  zu Medizinalzwecken ver -  
wende t  wird (Pluchea lanceolata I.), ber ichte t .  

B. DASGUPTA 

Department o/Medicinal  Chemistry, Research and Post 
Graduate Institute of Indian Medicine, Banaras Hindu 
University, Varanasi 5 (India), 23 June 1967. 

The author is indebted to Dr. J. MARKI, Varian AG, Switzerland, 
for determining the NMR-spectrum. 

10 A. K. SANYAL, unpublished report. 

f l -Ergokrypt ine ,  a N e w  Alkalo id  
of the  E r g o t o x i n e  Group  1 

Paper  ch romatograph ic  analysis  wi th  the  help of a 
special sys tem (d imethyl  p h t h a l a t e  impregna ted  paper  as 
s t a t ionary  phase,  20% fo rmamide  plus 80% ci t ra te  buffer  
p H  3.2 as mobi le  phase) has  shown t h a t  cer ta in  ergo- 
k ryp t ine  prepara t ions  are no t  single substances  b u t  an  
isomorphical ly  crystal l iz ing mix tu re  of 2 v e r y  closely 
re la ted isomers which we would  like to  des ignate  as a- and 
f l-ergokryptine respect ively .  ~-]~rgokryptine corresponds 
to the  alkaloid which a t  one t ime  was described toge ther  
wi th  ergocris t ine and ergocornine as a componen t  of the  
i somorphical ly  crystal l iz ing alkaloidal  complex  ergotox-  
ine ~. 

The  separa t ion  of f l -ergokrypt ine f rom ~-ergokrypt ine  
in p repa ra t ive  quant i t i es  was ach ieved  in the  form of the  
salt  w i th  di-(p- toluyl)-L-tar tar ic  acid. I n  e rgokryp t ine  
prepara t ions  f rom Por tuguese  ergot  an isomeric propor-  
t ion ~-: f l -ergokryptine of 4:1 was establ ished whils t  
Swiss cu l t iva ted  ergot  gave  the  propor t ion  2 : 1. 

f l -Ergokrypt ine  C3~H41N~O~ crystal l ized f rom benzene 
in rec tangula r  p la tes  m.p.  173 ° (decomp.) [~]~0 = _ 174 ° 
(c = 1.5 in CHC13); - 91 ° (c = 2.0 in pyridine).  

Ep imer i sa t ion  in alkal ine or acid solut ion gave  fl-ergo- 
k ryp t in ine  C3~H4xN~O b. F r o m  me thano l  long needles, m.p.  
220 ° (decomp.) [~]~0 = + 4 2 4  ° (c = 1.0 in CHCla); + 4 9 2  ° 
(c = 1.0 in pyridine) .  

Cata ly t ic  hydrogena t ion  of f l -ergokrypt ine under  t he  
usual  condi t ions  for ergot  alkaloids 8 led to 9, 10-dihydro- 
fl-ergokryptine,.  Ca2H48NsOs. F r o m  m e t h a n o l  or  e thano l  
rhombic  leaves, m.p.  194-195 ° (decomp.) [~]~o = _ 3 1  ° 
(c = 1.5 in pyridine) .  

O n  hydrolys is  of f l -ergokrypt ine under  var ious  condi-  
t ions one equ iva len t  of each D-lysergic acid, NH3, di- 
m e t h y l p y r u v i c  acid, rac. prol ine and L-isoleucine (natural  
threo form) were obta ined .  F r o m  these results  and  f rom 
the  compar ison  of addi t iona l  chemical ,  physical  and 
spectroscopic  d a t a  i t  follows t h a t  f l -ergokryptine is differ- 
en t i a ted  f rom ~-ergokrypt ine  (earlier des ignated  w i thou t  

1 66. Mitteilung fiber Mutterkornalkaloide (65. Mitteilung; H. OTT, 
A. HOFMANS and A. J. FREV, J. Am. chem. Soc. 88, 1251 (1966)). 

2 A. STOLL and A. HOFMANN, Helv. Chim. Acta 26, 1570 (1943). 
3 A. STOLL and A. HOFMANN, Helv. Cbim. Acta 26, 2070 {1943). 


