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Voacanga-Alkaloide III~. 
V o a c r i s t i n  : Identit i i t  m i t  V o a c a n g a r i n  u n d  A b b a u  

z u  I b o x y g a i n  u n d  I b o g a i n  

V o a c r i s t i n  (I) la v o m  Smp.  112-114°C,  das  aus  ~ t h e r  
in e iner  Mod i f ika t i on  v o m  Smp.  163-165°C e r h a l t e n  wer-  
den  konn t e ,  be s i t z t  au f  G r u n d  n e u e r  A n a l y s e n  die F o r m e l  
C22HesN204, zwei M e t h o x y l g r u p p e n  u n d  eine C-lV[ethyl- 
g ruppe ,  abe r  ke ine  C-_~thylgruppe.  Aus  d e m  Verg le ich  
de r  K o n s t a n t e n  des  Voae r i s t i n s  u n d  V o a e a n g a r i n s  2 sowie 
aus  de r  Ident i t~ i t  i h r e r  S p e k t r e n  ~ geh t  he rvo r ,  dass  es 
s ich bei  b e i d e n  u m  d e n s e l b e n  Stoff  h a n d e l t .  A c e t y l i e r u n g  
l i e f e r tO-Ace ty lvoac r i s t i n ,  Smp.  191-193°C,  [~]~ = - -27  ° 
(CHCla). 

D u t c h  a lka l i sche  Verse i fung  e n t s t o h t  aus  (I) die Voa-  
c r i s t ins~ure  (II), die in  s a u r e m  Mil ieu b e i m  E r w ~ r m e n  zu 
Iboxygain (III) L Stop.  2 3 4 - 2 3 6 ° c ,  [c~]~)~ = - 7 ° (CHCla), 
- - 1 0 , 5  ° (E tOH) ,  deka rboxy l i e r t .  Mi t  D i a z o m e t h a n  wi rd  
aus  (II) wieder  (I) e r h a l t e n .  Mi t  T o s y l c h l o r i d - P y r i d i n  bei  
R a u m t e m p e r a t u r  e n t s t e h t  aus  (III) ein q u a r t ~ r e s  T o s y l a t  
(IV), Smp.  267-268°C,  [~]~¢ = -  32 ° (E tOH) ,  das  m i t  
d e m  in  de r  L i t e r a t u r  als D e r i v a t  des  Py r ro l i d in s  fo rmu-  
l ier tenm ~ Salz i d e n t i s e h  ist.  

Die im q u a r t .  T o s y l a t  (IV) nachgewiesene  C-Methyl -  
g r u p p e  gehSr t  d e m  N a t i o n  a n  u n d  n i c h t  d e m  Tosy la t ion ,  
d a  bei  de r  O x y d a t i o n  de r  p-Toluolsulfos~ture n u r  e t w a  
11% ih re r  C - M e t h y l g r u p p e  e r fass t  we rden  (ber. CH 3 8,71; 
gef. 0 ,91%)% 

B e h a n d h l n g  des q u a r t .  Tosy la t s  (IV) m i t  B a s e n  f i ih r t  
zu e i n e m  G e m i s c h  y o n  ges~it t igten u n d  unges i i t t i g t en  
te r t iXren  A m i n e n .  Die N a t u r  der  ges / i t t ig ten  K o m p o n e n t e  
is t  abh / ing ig  y o n  de r  A r t  de r  v e r w e n d e t e n  Base :  b e i m  
ErwS.rmen v o n  (IV) m i t  w/isseriger N a t r o n l a u g e  e n t s t e h t  
I b o x y g a i n  ( I I I ) ,  m i t  N a t r i u m / i t h y l a t  in  -~ thanol  abe r  eine 
S u b s t a n z  (V), Smp.  194-196°C, [~]~ = -- 16,3 ° (E tOH) ,  
die e ine A t h o x y l g r u p p e  enth~il t  u n d  die au f  G r u n d  des  
Verg le iches  der  K o n s t a n t e n  u n d  I R . - S p e k t r e n  m i t  d e m  
<<y-Isomeren~ e i d e n t i s c h  ist.  W i r  v e r m u t e n ,  dass  in  (V) 
de r  I b o x y g a i n - h t h y l ~ t h e r  vor l iegt .  

V o n  den  aus  (IV) m i t  N a t r o n l a u g e  oder  N a t r i u m -  
~ t h y l a t  geb i lde t en  unges~i t t ig ten  te r t iXren  A m i n e n  k o n n t e  
d u t c h  Cra ig -Ver te i lung  das  D e h y d r o i b o g a i n  (VI), Smp.  
155_156oc,  [~]~3 = _ 80,3 ° (E tOH) ,  re in  e r h a l t e n  wer-  
den.  E s  e n t h ~ l t  0,45 C - M e t h y l g r u p p e n : ,  abe r  ke ine  

la 1. Mitt. U. RENNER, Exper. 13, 468 (1957); b) 2. Mitt. U. R. 
15, 185 (1959). 

2 D. STAtrFFAeHER und E. SEEBECK, Helv. chim. Acta 41, 169 
(1958). 

3 Vgl. auch N. NEvss, Physical  Data o] Indole and Dihydroindole 
Alkaloids, 3 ~a ed. (Eli Lilly & Co., Indianapolis 1959), Nos. 90 und 93. 

4 Mittel aus 6 Bestimmungen. 
5 R. GOUTAREL, 17. PERCHERON und M. M. JANOT, C. R. Acad. 

Sci., Paris Z~6, 279 (1958). 
6 (Jber das Vcrhaltca von an Aromaten gebundenen Methyl- 

gruppen vgl. z.B. PREGL-RoTH, Quantitative organische Mikro-  
analyse, 7. Aufl. (Springer-Verlag, Wien 1958), S. 203; und M. JORE- 
(~EK, ~1. SOUCEK und F. RENGER, Z. analyt. Chem. 165, 109 (1959). 

7 Die vergleichsweise durchgeftihrte Oxydation des Chinins gab 
0,2 0,°5(C)CH 3. 

C -A t h y l g ru p p e .  D e h y d r o i b o g a i n  is t  s e inem V e r h a l t e n  
n a c h  d e m  I b o g a i n  s e h r / i h n l i c h .  A u c h  die S p e k t r e n  be ide r  
Stoffe  s ind n a h e z u  iden t i s ch ;  i m m e r h i n  t r e t e n  im I R . -  
S p e k t r u m  y o n  (VI) B a n d e n  auf  bei  6,12(sh),  10,0 u n d  11,1 
(verst~irkt) (in KBr) ,  sowie bei  6,12(sh),  10,0 u n d  11,0 ix 
(in CH2C12), die au f  das  Vor l i egen  e iner  V i n y l g r u p p e  h in -  
weisen s. I n  de r  T a t  liess sich (VI) g l a t t  zu I b o g a i n  (VII)  
hyd r i e r en .  

W u r d e  das  G emi s ch  de r  aus  (IV) e r h a l t e n e n  M e t h i n e  
zue r s t  h y d r i e r t  u n d  ansch l iessend  e h r o m a t o g r a p h i e r t ,  so 
l a n d  m a n  n e b e n  d e m  aus  (VI) h e r v o r g e g a n g e n e n  I b o g a i n  
(VII)  n o c h  eine m i t  d iesem isomere  Base  (VI I I ) ,  Stop. 
119-121°C,  [~z]~) ~ = + 95 ° (E tOH) .  

13el d e m  m i t  N a t r i u m  in  A t h a n o l  d u r c h g e f i i h r t e n  Ab-  
b a u  ~ des q u a r t .  Tosy la t e s  (IV) k o n n t e n  wede r  I b o g a i n  
n o c h  das  <~-Isomere~ y o n  uns  n aeh g ew i e s en  werden .  
H a u p t p r o d u k t  w a r  das  s c h w a e h  bas i sche  ¢q%Isomere~, 
Smp.  185-187°C,  [e]~)6 = _  114 ° (E t O H ) ,  dessen  IR . -  
S p e k t r u m  m i t  d e m  p u b l i z i e r t e n  i i b e r e i n s t i mmt .  Als 
N e b e n p r o d u k t e  w u r d e n  die S u b s t a n z e n  (V) u n d  (VI) 
e rha l t en .  

Die U V . - S p e k t r e n  de r  S u b s t a n z e n  ( I ) - ( V I I I )  m i t  i h r en  
M a x i m a  be i  220-228,  275-284,  296 u n d  308 (sh) m ~  d e u t e n  
alle au f  das  Vor l i egen  des 5 - M e t h o x y i n d o l - c h r o m o p h o r s .  

IS0 ° 

. H X# R' 

I Voacristin, R = COOCH~, R ' =  OH; 
II Voacristins~ure, R ~ COOH, R'  = OH; 

III  Iboxygain, R = H, R" ~ OH; 
V R ~ H, R' = OC2H~; 

VII Ibogain, R = R" = H. 

IV 

Aus  ob igen  B e f u n d e n  muss  gefolger t  werden ,  dass  die 
fiir V o a c a n g a r i n  vo rgesch lagene  S t r u k t u r  2 d e r  Rev i s ion  
bedar f .  Die b e i m  A b b a u  des I b o x y g a i n s  g e m a c h t e n  Be-  
o b a c h t u n g e n  s ind m i t  d e r  v o n  GOUTAREL et a l .4  vorge-  
s ch l agenen  S t r u k t u r  (III) dieses Stoffes ver t rAgl ich,  
sofern  m a n  a n n i m m t ,  class das  q u a r t .  T o s y l a t  (IV) e in  
D e r i v a t  des Aze t id ins  u n d  n i c h t  des P y r r o l i d i n s  ist.  F i i r  
eine A z e t i d i n s t r u k t u r  sp r echen  u . a .  die s t e reoe lek t ro -  
n i s ch en  Verh/ i l tn i sse  in  ( I I I ) ,  die fiir e inen  i n t r a m o l e -  
k u l a r e n  R ingsch luss  geradezu  ideal  sind,  sowie a u c h  die 
T e n d e n z  v o n  (IV), m i t  n u k l e o p h i l e n  Agenz ien  u n t e r  
R i n g 6 f f n u n g  ges~ t t ig te  D e r i v a t e  wie (III) u n d  (V) zu 
l iefern.  I3ber  wei te re  Ve r suche  zur  K1Arung d e r  Lage  9 
de r  H y d r o x y l f u n k t i o n  des I b o x y g a i n s  u n d  des Voa-  
cr i s t ins  hof fen  wi r  sp/ i ter  b e r i c h t e n  zu k 6 n n e n .  

s L. J. BELLAMY, Ultrarot-Spektre~ and  chemische Konst i tut ion 
(Steinkopff Verlag, Darmstadt 1955), S. 40. 

9 Die 20-Stellung der Hydroxylgruppe (wie in III) stiinde im 
Einklang mit den kfirzlich von E. WENKERT, Exper. 15, 165 (1959), 
entwickelten Vorstellungen fiber die Biogenese dieser Alkaloidklasse. 
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Pr;iparat 

I . . . . . .  

C~2H2sN204 . . . 

I-Acetylderivat 
C~HzoN205 • . . 

I I I  . . . . .  

C2oH.~N~O ~ • . . 

IV . . . . .  
CITHalNaO~S • . 

V . . . . . .  

C~HaoNaO l . . . 

V I  . . . . .  

Cz0H2~NzO • . . 

VI I I  . . . .  
C2oH~61~O . . , 

a~-Isomeres, . . 
C2oH26N~O • . . 

ber. 
gef. 

ber. 
gel. 

ber. 

ge l  

ber. 
gel. 

ber. 
gel. 

b e t ,  

gef, 

her 
gel. 

ber  
gel. 

68,72 
68,85 

67,58 
67,53 

73,59 

73,38 

67,47 
67,69 

74,54 
73,82 

77,88 
77,75 

77,38 
77,34 

77,38 
77,42 

H 

7,34 
7,37 

7,09 
7,08 

8,03 

8,07 

6,71 
6,79 

8,53 
8,29 

7,84 
7,91 

8,44 
8,55 

8,44 
8,51 

Tabdle der A nalysen ivt % 

N 0 

7,29 
7,55 

5,57 18,76 
5,50 18,61 

8,58 9,81 

8,58 9,58 

5,83 
5,73 

7,90 
7,85 

9,08 
9,16 

9,03 5,15 
9,07 5,31 

9,03 
9,03 

S O- Methyl 

16,14 
15,28 

9,50 

9,77 

6,67 
6,43 

(2) 17,50 
17,17 

(O-AIk al: 
O.Me) 

i 

9 , 9 8  
1{},24 

C-Met/t: 

3,91 
3,63 

2} 7 , 0 4  
7,16 

4,60 
3,22 
4,72 
3,12 

,30~0, 

(2) 8,4| 

8,23 

4,86 
2,2 

4,83 
4,47 

4,84 
1 , 8 7  

C-Xthyl [ Acetyl [ 

negativ I 

/ lo,10 
1~L40 

! 

negativ [ 

negativ 

i negativ 

negativ I f 
t 

positiv I I[ 

: negativ I [ 

Den Herren Dr. E. GIRoD, Dr. H. WAGNER und ihren Mitarbei- 
tern dankea wit flit die Spektren und die Mikroanalysen, 

U. RENNER und D. A. PRtNS 

Wissenscha]tliche Laboratorien der J .  R. Geigy AG., 
Basel, 25. September 1959. 

Summary 

Voacrist ine is ident ical  with voacangarine. Its degrada- 
t ion  products  include iboxygaine and ibogaine. Struc- 
tures  for iboxygaine and  its internal  quaternary tosylatc 
salt  are briefly discussed. 

F r e e  A m i n o  A c i d s  o f  t h e  H e m o l y m p h  o f  

Anaeridium aeggptinm L.  ( O r t h o p t e r a )  

I n  Schistocerca gregaria Forsk. the tegument  of the 
b rown hoppers  conta ins  a redox pigment, insectorubin, 
which is present  in  very  small quanti t ies in the green ones 
(GooDWlN1). The same pigment  is mainly responsible for 
the  colour of the nymphs  of the grasshopper Anacridium 
aegyptium L. (CoLoMBO, FRANCO, and MoccELLIN2), In  
A.  aegyptium the  ground colonr appears to be genetically 
de te rmined  ~, in the locust S. gregaria the pigmentat ion is 
related to the phase of which the determinism is rather 
complex (HUNTER-JoNESZ). 

Locust  insec torubin  is indistinguishable from the brown 
p igmen t  of the  eye of Drosophila meIanogaster (wild type) 
and  Ephestia k~hniella (GooDWlN and SmSUKH~), in 

which it is formed from t ryp tophau  (I~I.:ADLV:~), However  
the locust insectoburin contains,  according to (~O01)WIN 
and SR~sUmi4, a pyrrole nucleus and t ryp tophan  may  be 
no t  the only precursor, 

Thc aim of our  work was to discover: (a) if there arc 
any  significant differences between green aml brown 
hoppers of A. aegyptium in the Ircc anfino acids of the 
blood; (b) if t ryptophan supplied to 4 TM instar  hoppers 
has any effects on pigments  of nex t  instar  and on the 
free amino acids conten t  in the hemolymph,  

The blood of insects contains  l:trge quan t i ty  of free 
amino acids: in Orthoptera  the only qual'~tit;~.tivc determi-  
nat ion,  so far as we know, has been made by  I)UCII.~TEAU, 
FLORKIN', and SARLET 6. They  analysed tile free amino  
acids of the blood of 5 t" instar  hoppers of Locusta migra- 
toria migratorioides R. F .  by  the microbiok~gical method.  

Material a~td Methods. The blood was taken from brown 
and green 5 th instar  hoppers, from male and  female 
adults, and from hoppers supplied with t ryp tophan ,  of 
Anacridium aegyptium L. of it laboratory strain kept  at  
28-30°C ;tt moderate crowding aml fed with privet.  

Tryptophan  was given to a group of 4 TM instar  brown 
hoppers for 7 days through the privet  leaves wetted with 
a 0"2% solution of t ryp tophan  in di luted ethanol  and  
allowed to dry, 

Blood was collected by  cu t t ing  off the himl leg. At 
least 6 animals  were used for each group in order to get 
0-5-1.0 ml of fluid. 

The free amino acids from deprotcinized blood were 
determined by the use of the f luorodini t robenzene 
(FI)NB) method of SANGI':R ? and the p;tper chronl,tto- 
graphic system of LEVY s. The ether-soluble 2,4-dinitro- 

i T. VV. GOODWIN, Biochem, J. 47, 554 (1950). 
G. COLOMBO, P. FRANCO, and E. MOCCELLtt¢, Boll. ZooL Turin 

2.2, 309 (I955}. 
3 Ph. HVNTEa-JoNEs, Anti-Locust Bulk no. 29 (1958}. 
4 T. W. GooI~wiN and S, SR~SUKH, Biochem. J. 47, 549 (1950}, 

6 G. W. BEAt~LU, Chem. Rev. ,~7, 1,5 (1945). 
6 GII. I)UCIIATEAU~ •t. FLORRIN, allll l | .  SABLFT, Arch. illt. i~ly* 

siol. Biochem. 60, 5:~9 (19.52}. 
T F. SAN¢.V.rt, Biochetn, J. 89, .51)7 (|9.|5). 
s A. L. Luw', Nature 174, 1'26 (19M). 


