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p u r e  a lka lo id  e n c o u n t e r e d  b y  us in  A. pyricollum Muell . -  
Arg.  p r o v e d  to  b e  u l e in  4, as d e m o n s t r a t e d  b y  d i r ec t  com-  
p a r i s o n  w i t h  a spec imen  k i n d l y  p r o v i d e d  b y  Dr.  J .  
ScH~aUWZ. T h e  fo l lowing t h r e e  species y ie lded  seve ra l  n e w  
a lka lo ids ,  of  w h i c h  four  h a v e  b e e n  i so la ted  in  p u r e  fo rm.  
T h e  e m p i r i c a l  f o r m u l a s  g i v e n  be low are  c o n s i s t e n t  w i t h  
t h e  a n a l y t i c a l  d a t a ,  b u t  t h e y  s h o u l d  on ly  b e  cons ide red  
as  t e n t a t i v e  ( ~  CHa) u n t i l  m o r e  e x t e n s i v e  d e g r a d a t i v e  
w o r k  h a s  b e e n  comple t ed .  

Aspidosperma cylindrocarpon Muell . -Arg.  f u r n i s h e d  
cylindrocarpine (Table)  a f t e r  p u r i f i c a t i o n  t h r o u g h  t h e  
c rys t a l l i ne  p e r c h l o r a t e  a n d  r e g e n e r a t i o n  of  t h e  a lka lo id .  
Al l  o x y g e n  f u n c t i o n s  are  a c c o u n t e d  for b y  a N - c i n n a m o y l -  
7 - m e t h o x y - d i h y d r o i n d o l e  g r o u p i n g  a n d  one  c a r b o m e t h o x y  
func t ion .  T h e i r  p resence  was  e s t a b l i s h e d  b y  ac id  h y d r o -  
lysis (yielding c i n n a m i c  acid),  b y  h y d r o g e n a t i o n  to  di- 
h y d r o c y l i n d r o c a r p i n e  (y ie ld ing d i h y d r o c i n n a m i c  acid),  
whose  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r u m  was  p r a c t i c a l l y  
s u p e r i m p o s a b l e  u p o n  t h a t  of a s p i d o s p e r m i n e  s, a n d  b y  
a lka l ine  hyd ro lys i s  of d i h y d r o c y l i n d r o c a r p i n e  to  t h e  
a m i n o  acid d i h y d r o c y l i n d r o c a r p i c  acid,  w h i c h  could  be  re-  
m e t h y l a t e d  w i t h  d i a z o m e t h a n e  to  d i h y d r o c y l i n d r o c a r p i n e .  

Aspidosperma re/ractum Mar t .  e x t r a c t  gave  a f t e r  chro-  
m a t o g r a p h y  of t h e  w e a k l y  bas ic  f r ac t i on  re/ractine 
(Table) .  T h e  e x t r e m e  s i m i l a r i t y  of the  u l t r a v i o l e t  abso rp -  
t i on  s p e c t r u m  w i t h  t h a t  of a s p i d o s p e r m i n e  coup led  w i t h  
t h e  N-aceLylana lys i s  i n d i c a t e s  t h e  p resence  s of a N-  
a c e t y l - 7 - m e t h o x y - d i h y d r o i n d o l e  moieW,  whi le  t h e  in-  
f l a r e d  b a n d  a t  5.74 ~, t h e  m e t h o x y l  ana lys i s  a n d  t h e  
s apon i f i c a t i on  r e su l t s  show t h a t  t h e  o t h e r  t w o  o x y g e n  
a t o m s  fo rm p a r t  of a c a r b o m e t h o x y  group .  

Aspidosperma pyri]olium Mar t .  f u r n i s h e d  t h e  t w o  a lka -  
loids pyriJoline a n d  pyri[olidine w h i c h  were  s e p a r a t e d  b y  
f r a c t i o n a l  c r y s t a l l i z a t i o n  of t h e  p e r c h l o r a t e s  f r o m  t h e  n o n -  
pheno l i c  a lka lo id  f rac t ion .  T h e  ana ly t i ca l ,  spec t r a l  a n d  
i n f r a r ed  d a t a  of pyr i fo l ine  i n d i c a t e  the"  p resence  of a 
N - a c e t y l - 7 - m e t h o x y - d i h y d r o i n d b l e  c h r o m o p h o r e  a n d  of  
a n  a l i p h a t i c a l l y  b o u n d  m e t h o x y l  func t ion .  

W o r k  is n o w  u n d e r  w a y  in o u r  l abo ra to r i e s  o n  t h e  s t ruc -  
t u r e  e l uc ida t i on  of t he se  a lka lo ids  as well  as on  t h e  isola- 
t i o n  of a d d i t i o n a l  a lka lo ids  f rom t h e  a b o v e - m e n t i o n e d  
Aspidosperma species.  
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Zusammen]assung 

Die I so l i e rung  y o n  v ie r  n e u e n  A spidosperma-Alkaloiden 
e r g a b  Cylindrocarpin (ers tes  N - C i n n a m o y l - d i h y d r o i n d o l -  
de r iva t )  sowie Re[ractin, Pyri[olin u n d  Pyri/olidin (alles 
N - A c e t y l - d i h y d r o i n d o l e ) ,  d ie  al le  v ie r  e ine  M e t h o x y l -  
g r u p p e  i m  D i h y d r o i n d o l s y s t e m  bes i t zen .  

Tri terpene  Acids  

f r o m  Commiphora glandMosa Sch inz  1 

T h e  c h e m i s t r y  of t h e  genus  Commiphora J a c q .  ( =  Bal- 
samodendron iKunth),  n a t u r a l  o rde r  Burse raceae ,  h a s  n o t  
been  e x t e n s i v e l y  s t u d i e d ;  ear l ie r  re ferences  are  g iven  b y  
WEHMER 2. Myr rh ,  u sua l ly  o b t a i n e d  f rom C. abyssinica 
(Berg) Engl . ,  C. molmoI Engl .  a n d  C. opobalsamum (L.) 
Engl . ,  h a s  b e e n  found  to  cons i s t  of vo la t i l e  oils, m o s t l y  
m o n o -  a n d  sesqu i t e rpenes ,  gums,  a n d  u n i d e n t i f i e d  resins ,  
b u t  t h e  p resence  of t r i t e r p e n e s  h a s  n e v e r  b e e n  sugges ted  3 
a n d  i t  was  the re fo re  of i n t e r e s t  to  f ind  t h a t  t h e  res in  of 
C. glandulosa Schinz  4, a t r ee  g rowing  in  t h e  a r id  p a r t s  of 
S o u t h e r n  Afr ica,  is a r i ch  source  of t r i t e r p e n e  acids,  b o t h  
free a n d  c o m b i n e d  as  glycosides,  F r o m  t w o  s a m p l e s  of 
res in  col lec ted  for  us  b y  Dr .  I. B.  POLE EVANS a t  d i f f e ren t  
t i m e s  f r o m  t h e  s ame  t ree ,  we found  t h a t  t h e  free ac ids  
were  p r e s e n t  in  r o u g h l y  t h e  s a m e  p ro p o r t i o n s ,  b u t  t h a t  
t h e  glycosides  in  one  case  y ie lded  m a i n l y  ' ag lycone  E '  a n d  
in  t h e  o t h e r  ' ag lyconec '  (see be low for  n o m e n c l a t u r e ) .  

T h e  re s in  of  C. glandulosa is so luble  in  cold  e t h e r  to  
a n  e x t e n t  of a b o u t  50%.  T h e  free ac ids  ( a b o u t  25% of 
o r ig ina l  res in)  were  i so la t ed  f rom t h e  e t h e r e a l  so lu t ion  
t h r o u g h  t h e  b a r i u m  sal ts ,  t h e n  m e t h y l a t e d  w i t h  d iazo-  
m e t h a n e ,  a n d  t h e  m e t h y l  es te r s  s e p a r a t e d  o n  a c o l u m n  of 
n e u t r a l  a l u m i n a  ( ac t i v i t y  I I I ,  acco rd ing  to  BROCKMANN 5). 
E x t r a c t i o n  of t h e  r e s idua l  res in  w i t h  e t h e r  o r  m e t h a n o l  
a t  r e f lux  t e m p e r a t u r e  y ie lded  t h e  c rude  c ry s t a l l i n e  gly- 
cosides ( a b o u t  10% of o r ig ina l  resin).  

F i v e  m e t h y l  es te rs  cou ld  be  s e p a r a t e d  b y  t h i s  m e t h o d ;  
these  will  be  d e s i g n a t e d  m e t h y l  c o m m a t e  A, B,  C, D,  E,  
fo l lowing t h e  o rde r  in  w h i c h  t h e y  were  e lu ted ,  g r a d e d  sol- 
v e n t s  f rom e t h e r - c h l o r o f o r m  (1:1)  t h r o u g h  ch lo ro fo rm 
to c h l o r o f o r m - m e t h a n o l  (9:1)  b e i n g  used.  E s t e r s  A, I3, 
a n d  C were  pur i f i ed  b y  r ec rys t a l l i z a t i on  f rom m e t h a n o l  
a n d  E was  r ec rys ta l l i zed  f rom ch lo ro fo rm.  E s t e r  D could  
n o t  be  freed f r o m  C us ing  m e t h a n o l  as a so lven t ,  b u t  re- 
c r y s t a l l i z a t i o n  f rom m e t h y l e n e  chlor ide,  in  w h i c h  C dis- 
so lves  read i ly ,  gave  a n  a p p a r e n t l y  h o m o g e n e o u s  p roduc t .  

1 \¥-e are indebted to Dr. H. HORLIMANN for supplying the bo- 
tanical information in this paper. 

* C. WEttMER, Die Pflanzenstol/e, 2. Aufl., II (Jena 1931), p. 647. 
a Triterpenes are well known from other genera of the order 

Burseraceae, e.g. Canarium (Elemi resin), Boswellla ere. 
* C. glandulosa belongs to the group of C. pyracanthoides Engl. s. 

Int., as pointed out by J. P. M. BRg~'AN, Kew Bull. 1953, 104. This 
author regards C. Iugardae N. E. Br., C. seineri Engl. and C. berberi- 
di[olia EngL as synonyms of C. glandulosa. The species seems to be 
distributed over a wide area of Southern Africa, from Mozambique 
through the Rhodesias to Bechuanaland, Transvaal, and South- 
West Africa. - I t  is noteworthy that we found the resins of C.roy 
burghii (Stocks) Engl. (=  C. mukul) and of C. viminea Burtt-Davy, 
a species still somewhat related to C. pyracanthoides (BRENAN), 
to be completely devoid of triterpene acids both free and combined 
as glycosides. 

s H. BROCKMANN and H. SCtlODDER~ Ber. dtsch, chem. Ges. 75, 
73 (1941). 
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The IR .  spec t r a  (Tab le  IV)  a n d  t h e  phys i ca l  p rope r t i e s  
(Tables I - I I I )  i n d i c a t e d  t h a t  t h e  c o m p o u n d s  were d i s t i nc t  
and  di f ferent .  H o m o g e n e i t y  of t h e  es te r s  was  checked  b y  
c h r o m a t o p l a t e  c h r o m a t o g r a p h y  ~ deve lop ing  w i t h  chloro-  
fo rm-e thy l  a c e t a t e  (4: 1) a n d  d e t e c t i n g  w i t h  c o n c e n t r a t e d  
sulphur ic  acid,  Single  spo ts  were  o b s e r v e d  in t h e  case of 
each of t h e  f ive esters ,  R I va lues  b e i n g  0.70 for  es te rs  A 
and  B, 0.18 for  es te r s  C a n d  D, a n d  0.07 for  e s t e r  E. I n  
th is  so lven t  s y s t e m  be tu l in ic ,  oleanol ie ,  a n d  ursotic  ac id  
m e t h y l  es te rs  r a n  w i t h  t h e  s o l v e n t  f ron t .  M e t h o x y l  de t e rmi -  
na t ion  o n  es te r s  B - E  showed  t h a t  t he se  were  m o n o e s t e r s  of 
C30 acids.  T h e  p r o p e r t i e s  of t h e  e s t e r s  a re  g i v e n  in  T a b l e  I ,  
t oge the r  w i t h  t h e  a p p r o x i m a t e  p e r c e n t a g e  in  w h i c h  t h e y  
occurred in  t h e  o r ig ina l  ac id  m i x t u r e .  

Ace ty t a t i on  of t h e  m e t h y I  es te rs  in  py r id ine  gave  t he  
me thy l  e s t e r  ace ta t e s ,  t h e  p r o p e r t i e s  of w h i c h  are l i s ted  
in Table  I I .  

R e d u c t i o n  w i t h  l i t h i u m  a l u m i n i u m  h y d r i d e  in  e t h e r  or 
t e t r a h y d r o f u r a n  (for m e t h y l  c o m m a t e - A  a n d  -E) gave  
the  c o r r e s p o n d i n g  alcohols ,  t h e  commols ,  t h e  p rope r t i e s  
of which  are  s h o w n  in  T a b l e  I I I .  

$ E. DEMOLE, J. Chromatography 1, 24 (1958). - We are indebted 
to Mr. E. yon Arx for carrying out these determinations. 

All  m e t h y l  c o m m a t e s  gave  a pos i t ive  t e t r a n i t r o m e t h a n e  
t e s t  in  ch lo ro fo rm e x c e p t  m e t h y l  c o m m a t e - E  w h i c h  is 
v e r y  spa r ing ly  soluble  in  t h i s  s o l v e n t ;  i ts  d i a c e t a t e  was  
pos i t ive  in  t h e  tes t .  T h e  op t i ca l  r o t a t i o n a l  va lues  of t h e  
m e t h y l  es te r s  a n d  t h e i r  ace ta t e s ,  t h e  h i g h  m e l t i n g  p o i n t s  
of al l  t h e  c o m p o u n d s  ( p a r t i c u l a r l y  t h e  m e t h y l  es ters)  a n d  
t h e  resu l t s  of t h e  c o m b u s t i o n  ana lyses  s t r o n g l y  sugges t  
t h a t  t he se  c o m p o u n d s  m u s t  be  c lassed  w i t h  t h e  p e n t a -  
cycl ic  t r i t e rpenes .  

M e t h y l  c o m m a t e - A  is cons ide red  to  be  a n  a r t e f a c t  a r i s -  
ing  b y  o v e r m e t h y l a t i o n  of  a n o t h e r  es ter .  T h i s  sugges t ion  
is m a d e  to  a c c o u n t  for  t h e  fo l lowing fac ts .  I n  c o n t r a s t  
to  es ters  B - E ,  w h i c h  occu r red  in  a b o u t  t h e  s a m e  per -  
cen tages  in  al l  t h e  b a t c h e s  w o r k e d  up ,  t h e  c o n t e n t  of 
es te r  A var ied  f rom 0 - 1 . 0 %  of  t h e  mix tu re .  M e t h y l  
c o m m a t e - A  c o n t a i n s  one  a c e t y l a t e a b l e  h y d r o x y l  g roup ,  
t h e  es ter  a c e t a t e  showing  no  O H  a b s o r p t i o n  in t h e  I .  R.,  
and,  since t h e  e s t e r  i tself  possesses  a s ingle s h a r p  b a n d  
in t h e  c a r b o n y l  region /~CH,Cl, 5.77 Ix), i t  is p r e s u m e d  
t h a t  t h e ' f o u r t h  oxygen  is p r e s en t  in  a n  e t h e r  group.  T h e  
mic roana ly t i ca l  r esu l t s  on  ester ,  e s t e r  ace t a t e ,  a n d  diol" 
f i t  t h e  fo rmula  C32Hs~O 4 for  t h e  ester .  The  diol was found  
to  c o n t a i n  a m e t h o x y l  g roup  [ found (O)CHa 3 .23%,  
CatHszOa requi res  3 .18% for one (O)CH3] so t h a t  t h e  

Table I. Methyl Esters 

A 
B 
C 
D 
E 

Formula 

C3~H~O4 
C.IH~00. 
C3zH5oO4 
C,1H5004 
C.zHsoO~ 

76.79 
78"93 
76-15 
76.28 
74"18 

Found 

H 

10-52 
10.60 
10-54 
10.24 
10.04 

Calculated 

C H 

76-75 10-47 
79-10 10"71 
76.50 10.36 
76-50 10-36 
74.06 10"03 

m.p.* °C 

200-201 
239-241 
239-242 
268-271 
293-295 

[~-]D ICHCI3 

+ 77 ° 
+ 39 ° 
+ 8 4  ° 
+ 76 ° 
+ 7 2  ° 

(dioxan) 

% (approx.) 

0-1.0 
1-0 

}~ together  
l 50-0 

20-0 

* All m.p.s, are corrected. 

Table II. ,  Methyl Ester Acetates 

A 
B 
C 
D 
E 

Formula 

C~H~O5 
CaaHs~O~ 
C3~H~O~ 
C3~H540~ 
C.~H540~ 

74.87 
77"01 
73.55 
73.85 
71.75 

Found 

H 

9-85 
10"40 

9.47 
9.61 
9,45 

C 

75.23 
77.29 
73'64 
73.64 
71.64 

Calculated 

H 

10,03 
10"22 

9"54 
9-54 
9"28 

m.p.* °C 

175-176 
236-237 
189-190 
170-171 
215-216 

[~]D/CHCIa 

+ 34 ° 
+ 39 ° 
+ 460 
+ 4 9  ° 
+6 2  ° 

* All m.p.s, are corrected. 

Table I i t .  Commols 

A 
B 
C 
D 
E 

Formula 

CaH520~ 
CsoH6oO2 
C3oHsoOa 
CsoH~0Oa 
C30H500~ 

79.03 
81.39 
78-43 
78"63 
75"79 

Found 

H 

10-92 
11-32 
10.81 
11-06 
10-78 

Calculated 

C H 

78.76 11.09 
81.39 11.38 
78.55 10.99 
78.55 10.99 
75.90 10.62 

m.p.* °C 

294-298 
230-232 
258-259 
246-247 
245-246 

~ D  

+ 76 ° ( te trahydrofuran)  
+ 380 (chloroform) 
+ 81 ° (dioxan) 
+ 79 ° (chloroform) 
+ 63 ° (ethanol) 

* All m.p.s, are corrected 
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A 
( cH, ct l 

B 

C 
(CH, Cl,) 

C 
(Nu/oO 

0 
(Nu/o/) 
E 

(Nu/oO 
3"0 

Table IV. I, R. Spectra of Esters 

4"0 5.0 8"0 7"0 8"0 g'O 
Absorpt/on(/O 

lO'O ll'O 12.0 

commic acid-A skeleton calls for C3o and 5 rings with one 
double bond. Methyl commate-B contains one acetyl- 
ateable hydroxyl group. Methyl commate-C and -D each 
contain two acetylateable hydroxyl groups, as does me- 
thyl  commate-E, bu t  the latter has an additional hindered 
hydroxyl group that  appears in the I. R. spectrum of the 
diacetate (zc2~ cl' 2"78 ~). 

Further work on the chemistry of these substances will be reported 
elsewhere. 

A. F. THOMAS* and J. M. MULLER 

F orschungslaboratorien der C I B A A ktiengesellscha/t, 
t~harmazeutische Abteilung, Basel, November 2, 1959. 

Zusammenfassung 

Die Isolierung von fiinf neuen Triterpens~uren (, Commi- 
sAure-A bis -E, ,  englisch ,commie acid-A to -E,~) als Me- 
thytester aus Commiphora glandulosa Harz wird beschrie- 
ben. Sie wurden als Acetate bzw. als die entsprechenden 
Alkohole charakterisiert. 

* Gegenw/irtige Adresse: Organic Chemistry Departement, Uni- 
versity of Leeds (England). 

S t e r e o s p e z i f i t i i t  der  W i r k u n g  von  E m e t i n  

Die am6bicide Wirkung und Toxizit~t yon totalsynthe- 
tisch hergestelltem rac. Emetin,  rac. Isometin (I)1 und 
der beiden optischen Antipoden (--)-Emetin (II) und 
(+)-Emet in  (Spiegelbild von II)2 wurden in vitro und in 
vivo best immt und mit  natiirlichem Emet in  ~ vergtichen. 
S~mtliche Pr~parate wurden als Dihydrochlorid-hydrate 
geprtift. 

H ' / ~ _ _ C ~ H 5  

CH, 

z Die Formel entspricht einem der beiden opt. Antipoden des 
gaeemates. 

A. BROSSI, M. BAOMANN und O. SCltNIDER, Helv. chim. Acta 
42, 1516 (1959). 

s Emetin-hydrochlorid, Ph. H. V. (Sandoz AG., Basel). 
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Technik. Unsere Versuche wurden mit  Entamoeba 
histolytica, Stamm Moore, gehalten auf einem diphasischen 
N/ihrboden, bestehend aus Eikoagulat und Stones-Locke- 
L6sung, zus/itzlich einer Polybakterien-Flora, durchge- 
fiihrt. Die Aktivit/it  in vitro wurde im Shaffer-Frye- 
Medium best immt und entspricht der minimalen Pr~pa- 
rate-Konzentrat ion,  bei der mikroskopisch nach 24stfin- 
diger Bebriitung in der N/~hrfltissigkeit keine lebenden 
Am6ben mehr gefunden wurden. Die Aktivit~it in vivo 
wurde nach der Technik yon JoNEs (modifiziert) be- 
s t immt und entspricht der Menge des einmalig oral gege- 
benen PrAparates in mg/kg, die 6 Tage nach Verabrei- 
chung bei 50% der Rat ten  zum Verschwinden des Erre- 
gers fiihrt. Die Toxizit/it wurde an der Rat te  nach der 
Probitmethode, bei Verwendung von 4 Tieren pro Dosis 
und einer Beobachtungszeit yon 10 Tagen bestimmt. 

Resultate 

PrAparat 

Nat. Emetin 
( - ) -Emet in  (II) . . . 
( + )-Emetin* 
P.ac. Emetin 
1Rac. Isoemetin (I)x . . 

I Aktivit/it AktivitAt 
Toxizit~t in vitro in vivo 

DLso 
Ratte s. c. 

mglkg 

25 
17 

700 
35 

1400 

Endwert CD~° 
Ratte in oral 

?]ml mglkg 

10 9,5 
10 6,0 

1000 170,0 
20 13,0 

1000 200,0 

Diskussion. Aus diesen Untersuchungen geht hervor, 
dass totalsynthetisch hergestelltes (--)-Emetin (II) die 
gleiche akute Toxizit~Lt und am6bicide Wirkung aufweist 
wie das natiirliche Alkaloid. Das unnatiirliche (+)-Emet in  
ist hingegen unwirksam, abet  auch wenig toxisch. Dem- 
entsprechend ist rac. Emet in  etwas weniger toxisch und 
weniger wirksam als (--)-Emetin (II). Das rac. Isoemetin 
(I) i i s t  wenig toxisch, aber auch unwirksam, was Iiir 
seinen (--)-Antipoden in orientier'enden klinischen Ver- 
suchen best~itigt wurde 4. Demnach ist die am6bicide 
V¢irkung yon Verbindungen aus der Emetinreihe kon- 
figurationsspezifisch. 

A. BROSSI, Z. BRENER*, J. PELLEGRINO*, 
H. STOHLER und J. R. FREY 

Forschungsabteilung der F. Ho//mann-La Roche & Co., 
A .G., Basel und * Instituto Nacional de Endemia~ Rurais, 
Belo Horizonte (Brasilien), 8. September 1959. 

4 T. A. HENRY, The Plant Alkaloids 4 *hed. (J. & A. Churchill, 
London 1949), p. 402. 


