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THE lSOLATlON AND STRUCTURE OF ERVATICINE. A NEW INDOLE ALKALOID PROM 

E R V A T M d  CORONdRIA 
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Abst rac t  - A new 2-acylindole alkaloid "ervaticine" was isolated from t h e  leaves of 

Ervatamia coronaria and  i t s  s t r u c t u r e  was determined a s  ( I )  on t he  bas is  of spec t ra l  

s t ud i e s .  

Ervatamia coronaria Stapf (Apocynaceae) i s  a g labrous ,  eve rg r een  t r e e  found abundan t l y  in  the 

ga rdens  of West Pakis tan .  The  plant  i s  used in the  indigenous  system of medicine f o r  the 

treatment of apthalmia,  for  application an  wounds and  inflsmmed p a r t s  of t he  body,  a s  anthelmintic,  
1 e t c .  Anticancer ac t iv i ty  has  been shown by  t he  c r u d e  ex t r ac t s  of the plant  . A number of 

2-6 
indole alkaloids have previously been repor ted  by  u s  from i t s  leaves  . 

The c r u d e  alkaloids (20 gm) obtained from the  ethanolic e x t r a c t s  of the  f r e s h  leaves (50 kg) 

were subjec ted  t o  pH fractionation.  The  f rac t ion  obtained a t  pH 1 .0  a f forded  s number of 

alkaloids which were f u r t h e r  purif ied by  column chromatography and  prepara t ive  t .1 .c .  t o  afford 

t he  new alkaloid,  e rva t ic ine ,  as a light yellow amorphous material (8  m g ) , l o l D =  t 120° (CHC13) 

The  compound af forded  a U.V. spec t rum charac ter i s t ic  of 2-acylindoles, showing absorption 

maxims a t  235 nm   log^ 4.15) and  312 nm ( loge 4.20) and  minimum a t  265 nm ( lag  ~ 3 . 0 5 ) .  The 

IR spec t rum (KBr )  a f fo rded  peaks a t  3400 cm-I (N-H) ,  2900 cm-I (C-H) ,  1640 em-' (C=O) and 

1580 cm-' ( C = C ) .  

The  mass spec t rum of ervaticine showed t he  molecular ion a t  mlc = 266.1412 which was consistent  

with t he  molecular formula C17H18N20 indica t ing  t he  p r e sence  of ten double bond equiva len ts  in 

t he  molecule. Seven of these  were accounted f o r  by  t he  p r e sence  of t he  2-acylindole system. 
7 The  mass fragmentation pa t te rn  of e rva t ic ine  was v e r y  similar t o  that  of vallesamine . The 

following major peaks  were observed  in i t s  mass spec t rum:  266.1412 (!Ai, Cl7Hl8N2O. 51.28).  

251.1198 ( M + - c H ~ ,  C16H15N20, 13.381, 237.1036 ( M + - C ~ H ~ ,  Cl5HI3N20, 60 .7%) ,  223.0999 

(CI5Hl3NO. 22.9%),  185.0713 (C11HgN20, 25 .8%),  158.0599 (C10H8N0, 19 .5%),  156.0447 (C10H6N0, 

41.3%) 130.0656 ( C  H N, 100%) and  109.0896 (C7Hl1N 77.3%).  The  formulae of t he  ions were 
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established by  computer monitored accura te  mass measurements and  confirmed by  peak matching 

experiments on important  i ons .  Linked scan measurements of metastable t rans i t ions  resu l t ing  

from the  fragmentation of t he  molecular ion a t  mlz 266 showed tha t  i t  fragmented d i rec t ly  t o  the 

ions a t  mlz 251. 237, 223. 185,  130 and  109. The  ion a t  mlz 251 was shown to  g ive  r i se  to the 

ion a t  mlz 223. The  ions a t  mlz 156 and  158 were seen t o  a r i s e  directly from the  ion a t  mlz 

185. These  fragmentations a r e  presented  in Scheme I 



1 8  
The  H  NMR spectrum (CDC13,  3 0 0  MHz) of ervaticine was s t r ik ingly  similar to tha t  of vallesamine . 
Two Sets of AB double doublets showing la rge  geminal couplings were obscrved a t  6  4 . 2 8 ,  

6 4 . 7 0  ( J  = 1 8 . 6  H z )  and  6  3 . 3 3 ,  6 3 . 8 7  (J = 1 5 . 9  H z ) ,  which were assigned to the  C - 6 a ,  C - 6 0  

and C-210 , C - 2 1 8  protons respectively.  The  C-19 olefinic proton appeared  a s  a qua r t e t  a t  

6 5 . 4 9  (J19,18=6.9 H z ) .  One  three-proton doublet a t  6  1 . 5 2  (J18 ,19=6.9HzJ  was assigned to  the  

C-18 methyl protons.  The  C - 1 5  proton appeared  as a doublet a t  6  3 . 9 8  (J15 ,14=6Hz)  while the  

C-140 and C-140 protons appeared  a s  multiplets a t  6  2 . 0 8  and 6 2 . 3 0  respectively.  A multiplet 

s t  6  3 . 1 0  WBS assigned to the  C - h  proton while the C-38 proton appeared a s  another  

multiplet a1 6 3 . 4 0 .  The  N-H proton resonated a s  a broad singlet  a t  6  8 . 9 2 .  Examinatior, of the  

aromatic region of ervatieine showed that  the  C - 9  proton appeared a s  a doublet  a t  6 7 . 5 7  ( J  3 , 1 0 =  
7 . 5  H z )  while t h e  C - 1 0  proton appeared  as a doublet  of double doublets a t  6 7 . 1 1  (J10 ,9= 7 . 5  

H z ,  J10,11=5.4 H z  and J 1 0 , 1 2 = 2 . 4 H z ) .  Another doublet of double doublets a t  6 7 . 1 0  was assigned 

to  the  C - 1 1  proton (J11,10=5.4 H z ,  J11,12=5.1 H z  and J11,9=2.4 H Z ) .  The  C-12 proton appeared  

as a doublet  s t  6  7 . 3 3  (J11,12=5.1 H z ) .  The assignments of all the pro tons  and the i r  couplings 

were confirmed b y  ca r ry ing  out a series of hornodecoupling experiments a t  all chemical sh i f t s  

determined by  the  projection of the  2 D - J  resolved spect rum.  irradiation of the  olefinic proton a t  

6 5 . 4 9  resul ted  in the collapse of the  methyl doublet in to  a s ingle t .  Similarly the  qua r t e t  a t  

6  5 . 4 9  collapsed in to  a singlet  on i rradiation of the  methyl pro tons  a t  6  1 . 5 2 .  Irradiation of the  

C - 1 4  a proton resulted in the  collapse of the  doublet  a t  6 3 . 9 8  i n to  a singlet  as well as in a 

simplification of the  multiplets a t  6  2 . 3  and  6  3 . 1  due  to C-140 and C-3o:  protons respectively.  

The  doublet  a t  6  4 . 7 9  collapsed into a singlet  on irradiation of t h e  C - 6 o  proton a t  6 4 . 2 8 .  

Irradiation of the  doublet a t  6 3 . 3 3  resulted in the collapse of the  daublet  due  lo the C - 2 1 5  

proton a t  6  3 .87  in to  a sinlget .  The  inter-relat ionships were confirmed by 2 - D - N M R  ( C O S Y - 4 5 9 )  

exper iments ,  which showed prominent cross peaks  a t  the  expected positions. 

The  1 3 ~ - ~ ~ ~  spectrum ( C D C I 3 ,  7 5  MHz)  of ervaticine provided s t r o n g  suppor t  f o r  the  proposed 

s t r u c t u r e  ( I ) .  The  methyl carbon appeared a s  a low field signal a t  6 1 2 . 7 5 .  The signal  a t  

6 4 4 . 2  was ass igned to the  C - 1 5  carbon which i s  a to the carbonyl g roup .  The C - 1 4  carbon 

resonated a t  6  2 9 . 7 .  Another signal  a t  6 4 8 . 0  was assigned to the C-3 methylene carbon atom. 

The  two low field methylenes resonating a t  6 5 3 . 2  and 6 5 4 . 9  were assigned a s  C - 6  and C - 2 1  

carbons. The  signal  a t  6126.7  was assigned to  the C - 1 9  oiefinic carbon atom. The low field 

signals a t  6  1 2 0 . 3 ,  1 2 0 . 9 , ~  1 2 6 . 6  a n d 6 1 1 1 . 6  were assigned to the  C - 9 ,  C-It], C - 1 1  and < - I 2  

carbons respectively.  The signals of the qua t e rna ry  carbon atoms were too weak ta be recorded.  

Irradiation of the  methyl pro tons  of the ethylidene g roup  resulted in 6 . 5 7 %  nOe at  the C-216 

proton a t  6 3 . 8 7 .  Irradiation of the  oiefinic proton a t  C - 1 9  ( 6 5 . 4 9 )  resul ted  in a correspondinb 

1 2 8  nOe at  the  C - 1 5  pro ton .  These  resul t s  served to  establish ' 2 '  stereochemical disposition of 

the  ethylidene group.  

Reduction of ervaticine with sodium borohydr ide  in methanol resulted in the  formatiorl of d ihydro-  

e rva t ic ine ,  a slower moving compound which gave  a normal indalic u . " .  spect rum.  In view of 

the  above da t a ,  s t r u c t u r e  ( I )  i s  assigned la  ervaticine.  
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Ervaticine i s  t he  f i r s t  2-acylindole slkaloid with one of the  al iphatic carbon atoms of t h e  ethylarnine 

s ide  chain of t h e  t r yp tophan  precursor missing. It p robably  a r i s e s  by  t he  same biogenetic path 

in  t he  plant  a s  vsllesamineg, ( I I I ) ,  which then undergoes hydrolys is ,  decarboxylat ion and  oxidation 

t o  g ive  t h e  acid (11) which can then  undergo  decarboxylat ion and  oxidation t o  a f fo rd  ervaticine 

( I )  as shown in Scheme 11. 

Scheme I1 
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