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(XIII)  and a coupling to N-benzyloxycarbonyl-alanine 
(XIV) by a mixed anhydride step gave the tetrapeptide 
(XV). Hydrolysis by dilute alkali afforded N-benzyl- 
oxycarbonyl-alanyl- y-t-butyI-glutaminyl-glycine (XVI). 
No evidence for glutaminyl hydrolysis was seen in this 
reaction. 

The acid XVI was combined with the amine VI through 
a water-soluble carbodiimide to yield the Slo_ls hexapep- 
tide (XVII). Hydrogenation then furnished the amine 
(XVIII).  A mixed anhydride coupling of N-benzyloxy- 
carbonyl-e-t-butyloxycarbonyl-lysine (XIX) with methyl  
O-t-butyl-serinate (XX) produced the dipeptide (XXI). 

• Hydrolysis formed the corresponding acid (XXII),  which 
was joined to the amine XVII I  by a water-soluble car- 
bodiimide in the presence of N-hydroxysuccinimide to 
give the octapeptide (XXIII) .  Hydrogenolysis then af- 
forded the $7_15 fragment N-benzyloxycarbonyl-e-t-buty- 
loxycarbonyl-lysyl-O-t-butyl-seryl-alanyl-?,-t-butyl-glu- 
tamyl-glutaminyl-glycyl-glycyl-O-t -butyl - tyros inamide 
(XXlV). 

The preparation of the Ss_~ portion was achieved in a 
different fashion. N-t-Butyloxycarbonyl-glycine (XXV) 
was joined to N-benzyloxycarbonyl hydrazine (XXVI) by 
the mixed anhydride reagent to give the protected hydra- 
zide (XXVII). Cleavage with trifluoroacetic acid furnished 
the amine salt (XXVIII),  which was combined with N-t-bu- 
tyloxycarbonyI-glutamine (XXIX) by the mixed an- 
hydride method to produce the dipeptide (XXX). Remo- 
val of the t-butyl group with trifluoroacetic acid formed the 
amine salt (XXXI).  A mixed anhydride coupling with N- 
t-butyloxycarbonyl-?,-benzyl-glutamic acid (XXXII)  gave 
the tripeptide (XXXIII ) .  Treatment  with trifluoroacetic 
acid afforded the amine salt (XXXIV), which on the 
addition of N-t-butyloxycarbonyl-asparagine p-nitrophe- 
nyl ester (XXXV) yielded the te t rapept ide  (XXXVI). 
Removal of the t-butyl group in the usual manner  fur- 
nished the amine salt (XXXVII) ,  which on coupling to 
XXXV produced the pentapeptide (XXXVIII) .  Addition 
of trifluoroacetic acid then formed asparaginyl-aspara- 
ginyl-y-benzyl-glutamyl-glutaminyl~glycyl-N2-benzyloxy - 
carbonyl-hydrazide trifluoroaeetate (XXXIX).  

The SI-~ uni t  was obtained in a simple fashion. A mixed 
anhydride coupling between N-benzyloxycarbonyl-O-t- 
butyl-serine (XL) and methyl fl-t-butyl-aspartate (XLI) 
gave the dipeptide (XLII). Hydrogenation in the presence 
of one equivalent of pyridinium hydrochloride afforded 
the amine hydrochloride (XLIII)  and the addition of ace- 
tic arihydride yielded the N-acetyl-dipeptide (XLIV). 
Hydrolysis with dilute base furnished N-acetyl-O-t-butyl- 
seryl-fl-t-butyl-aspartic acid (XLV). 

The acid XLV was combined by the mixed anhydride 
method with the amine salt X X X I X  to produce the Sl_ 7 
heptapeptide (XLVI). Hydrogenation then formed N- 
acetyl-O-t-butyl-seryl-fl-t-butyl-aspartyl-asparaginyl-aspa- 
raginyl-glutamyl-glutaminyl-glycyl hydrazide (XLVII). 
An organic azide coupling between XLVII  and the amine 
XXIV gave the Sl_ls pentadecapeptide (XLVIII) .  Treat- 
ment  with trifiuoroacetic acid afforded the deblocked tri- 
fiuoroacetate salt (XLIX) and passage through an acetate 
ion-exchange resin yielded scotophobin acetate (L)5. 

Both scotophobin trifluoroacetate and scotophobin ace- 
tate were tested for the induction of a dark memory effect 
in untrained mice e. The former was lethal, bu t  the latter 
possessed 2.5% of the activity of natural  scotophobin at 
the 10.0 ~g dosage level. 

The lower biological behavior observed here, as well as 
the difference in R, values (0.15 vs. 0.57), means that  thd 
postulated structure is in error, either in terms of sequence 
or in amino acid functionality. Work on several molecular 
variants is currently underway in order to clarify this si- 
tuation% 

Zusammen/assung. Es wurde ein biologisch interessantes 
Polypeptid mit  der fiir Scotophobin vorgeschlagenen Se- 
quenz synthetisiert.  Da dieses nur  eine geringe biologische 
Aktivit~t besass, wird angenommen, dass die fiir das na- 
ttirliche Produkt  vorgeschlagene Strukturformel nicht 
korrekt ist. 

A. ALI, J. H. R. FAESEL, D. SARANTAKIS, 
D. STEVENSON and B. WEINSTEIN 7 

Department o[ Chemistry, University o] Washington, 
Seattle (IVashington 98195, USA ), 22 April t97J. 

All optically active amino acids are L; satisfactory microanalytical 
data were obtained for the new intcrmediates, while quantitative 
ammonia and amino acid assays were routinely performed on both 
blocked and deblocked products; thin-layer chromatography em- 
ployed silica gel H as the support, chloroform-methanol (9:1)or 
acetic acid-n-butanol-water (1:4:1) for development, and iodine or 
ninhydrin for detection. Further experimental details will be gi- 
ven in the full paper. 

6 The pharmacology assays were furnished by Prof. G. USGAR, 
Baylor College of Medic!he, Texas Medical Center, Houston 
(Texas, USA). 

7 We thank the National Institutes of Health (MH 19320) for the 
support of this work. 

Periodic  Acid a s  a N e w  Oxidant  for the  D e g r a d a t i o n  of  Bile P i g m e n t s .  I so lat ion  of a Bi l iverdine  T y p e  

of React ion  In termed ia te  on Oxidat ion of B i l i r u b i n  w i t h  Periodic  Acid 1 

As par t  of a continued interest in new applications of 
periodic acid in organic chemistry *, the study has now 
been extended to oxidation of bile pigments s, particularly 
to samples of bil irubin that  we are studying for the pur- 
pose of developing a standard reference material for clini- 
cal analysis. The bile pigments are usually analyzed by 
using degradation by chromic acid, either in 50% sulfuric 
acid (WILLSTXTTER 4 degradation) or at  conrolled pH, 
the procedure of R/2DIGER ~. I t  has been found in this 
laboratory 6 that  an aqueous solution of paraperiodic acid 
(H5IO6) may be used to degrade such porphyrins as hemin, 
hematoporphyrin, protoporphyrin, or chlorophyll, as well 

as such bile pigments as bil irubin (I), biliverdine (II, with- 
out iodine), urobilin, and other rubins, verdines, and vio- 
lines. The co-solvents used in these degradations include 
dimethyl sulfoxide (Me,SO, which shows superior solvat- 
ing power for bile pigments and porphyrins), acetic acid, 
tetrahydrofuran, N,N-dimethylformamide, or acetone. 

The final degradation products from bile pigments or 
porphyrins, usually mono-pyrrole derivatives, can be se- 
parated by extraction with ether or ethyl acetate into an 
acidic fraction (hematinie acid 7) and a neutral fraction 
(2-ethyl- 3-methyl-maleimide ~, methyl vinyl maleimide 5 or, 
in certain instances, pyrroledialdehydesS). Identification 
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of t h e  reac t ion  p r o d u c t s  can  be  ach ieved  e i ther  by  mass  
s p e c t r o m e t r y  s or  on t h in - l aye r  c h r o m a t o g r a m s  (TLC), 
e i ther  b y  remiss ion s p e c t r o m e t r y  s or  b y  compar i son  of RI  
values  w i t h  those  of au then t i c  samplesS, 1°. Chromato -  
g r a p h y  of t h e  d e g r a d a t i o n  p roduc t s  b y  d i rec t ly  spo t t i n g  
samples  of t he  reac t ion  mix tu r e  gave good reproduc ib i l i ty ;  
also, only  as l i t t le  as 5 to  8 [xg of a bile p i g m e n t  was nee-  
ded  for de tec t ion  of imides  by  the  ch lor ine-benzid ine  
sp ray  n.  

By  the  use of d i m e t h y l  sulfoxide as the  co-solvent  in t he  
deg rada t i on  of (I) w i t h  periodic acid, i t  was  possible  to  
isolate a reac t ion  in t e rmed ia te ,  a new bi l iverd ine- iodine  
complex ,  to  wh ich  a charge- t rans fe r  ( s t ruc ture  II)  has  
n o w  b e e n  assigned.  

A solut ion of b i l i rubin  (0.2 g) in  Me,SO (10 mt) [2raax 420 
(sh) (emM 48.9) and  458 n m  (e~,u 63.4)? p repa red  a t  65°C 
and  cooled to  15°C, was  t r e a t ed  w i t h  aqueous  per iodic  
acid (4~I, 1.5 ml), caus ing  an  e x o t h e r m i c  reac t ion ;  t h e  
deep-green  solut ion was  s t i r red  for  8 min  a t  15-20°C. Ice-  
cold wa te r  (20 ml) was t h e n  added,  w i th  s t i r r ing (10 min)  
to  give a dark-green  p rec ip i t a t e  ; th i s  was collected,  washe d  
wi th  water ,  and  dr ied in a v a c u u m  des icca tor  for 24 h;  t he  
yield  of crude (II) was  0.14-0.18 g. A sample  recrys ta l l ized  
f rom 1:2:1 (v/v) m e t h a n o l - e t h y l  e t h e r - p e n t a n e  (room 
t e m p e r a t u r e )  and  t h e n  f rom 1:3  (v/v) m e t h a n o l - e t h y l  
e the r  (refrigerator) ,  gave  blue-green,  microcrys ta l l ine  (II) 
(45% yie ld  f rom the  crude  produc t ) ,  m.p .  335-338 ° (dec., 
iodine  vapor ) ;  TLC [microcrys ta l l ine  cellulose w i t h  
4 :3  : 3 (v/v) i sopropyl  e t h e r - h e p t a n e - m e t h y l  alcohol] 
Rf  0.67 (green spot)  ; usually,  an  i m p u r i t y  shows as a lilac 
spo t  a t  Rf  0.73. A sample  ~ dr ied a t  110°C/0.1 to r r  for 2 h 
h a d C  = 55 .45 ;H  = 4.59; I = 17 .4 ;N = 7 .45 ;ca lcu la ted  
for CaaHa4IN,O6 :C ----- 5 5 . 8 5  ; H = 4 . 8 3  ; I = 1 7 . 8 8  ; N = 7 . 8 9 .  
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H H H ~I 
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h ' 0  ]~NaB~&r 
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Me I~ Mg P P Me Me I~ ] 
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However ,  t he  p r o p o r t i o n  of iodine (I)n in (II) var ied  
f rom one p r epa ra t i on  to  ano ther ,  a n d  th is  charac te r i s t i c  
has  been  observed  w i t h  cer ta in  iodine  cha rge - t r ans fe r  
c o m p o u n d s  z3,z*. Also, t h e  X - r a y  d i f f rac t ion  p a t t e r n  of 
(II) showed a low crys ta l l ine  s t ruc ture ,  and  th is  also is a 
charac te r i s t ic  of cer ta in  iodine cha rge - t r ans fe r  com- 
p o u n d s  ZS, z~. The U V - a n d  visible spec t ra  of (II) DI Me°H 
220, 272 (sh), 340, 372, and  660 nm~ showed  a m a x i m u m  
a t  6 5 9 - 6 6 0 n m  as c o m p a r e d  to  neu t r a l  b i l iverd ine  

( ~O,1N HCI (~CH~OH 650 rim, ref. z~) or p r o t o n a t e d  b i l iverd ine  , max 
, - - m a ~  

, Nujol 3190 670 rim, ref. 16) ; o the r  spec t ra l  d a t a  for  (It) : ~m,, 
(N-H),  1700 (C = 0), 1650, 1610 ( - C H  = C H - ) ,  1580 (N-H,  
bend ing) ;  990, 945 and  908 em -x ( - -CH=CH~);  N M R  
(M%SO-dn, TMS in te rna l  s t andard)  : 6 (ppm) 9.70 (COOH), 
8.30 (N-H),  a n d  1.90 (CHs). 

Conduc t iv i ty  m e a s u r e m e n t s  ~ in CHaOH sugges ted  
t h a t  t he  p r o d u c t  is a weak  electrolyte .  The  c o n d u c t a n c e  
of t he  so lvent  (CHaOH) was 1.0 ~ohm -x cm -~ and  t h a t  of 

s tock  so lu t ion  of 4.328 mg  of (II) in 14.382 g of CHaOH 
was  10.53 9 o h m - l c m  -~. P o t e n t i o m e t r i c  t i t r a t i o n  of a 
s ample  (in 50% aqueous  (CHaOH) p r o d u c e d  a curve  
charac te r i s t i c  of a dibasic  acid, w i t h  p K  1 4.1 ~ 0.3, p K  2 
7.3 ~ 0.5, and  an  equ iva len t  weigh t  of 292 [af ter  correc-  
t ion  for non- t r i t ab le  iodine p r e s e n t  in the  sample  of  (II)]. 
The  mass  s p e c t r u m of (II) a t  150-170°C did  no t  show a 
pa ren t - ion  peak ;  however ,  i t  showed an ion peak  a t  rn/e 
582 (5% of t he  base  peak) and  ion peaks  a t  m/e 254 
(100%) (I~) and  m/e 127 (90%) (I+, HI) ,  in add i t ion  to  the  
expec ted  s smal ler  f ragments .  The observed  res is tance  of 
t he  peak  a t  m/e 254 (I~) to  h e a t  (250-300°C) is a charac-  
ter is t ic  found  w i t h  o the r  iodine cha rge - t r ans fe r  com-  
plexes .  

F ina l  ver i f ica t ion  of t h e  s t ruc tu r e  ls of (II) was  ob ta ined  
b y  i ts  reconvers ion  in to  b i t i rubin  b y  reduct ion .  T r e a t m e n t  
of  a m e t h a n o l  solut ion of p a r t  of t h e  ana ly t ica l  sample  of 
(II) w i th  sod ium hydrosu l f i t e  1° (Na,  S204) in 0 . 2 N  N a O H  
or w i th  a ca lcula ted  a m o u n t  of sod ium bo rohydr ide  2° in 

i Part VIII of the Series: Periodic Acid, a Novel Oxidant. For some 
previous parts, see ref3. 

2 A. J. FATIADI, Chem r Commun. 1070,11. Chemy Ind. d0, 64 (1971). 
a T. K. WITH, Bile Pigments, Chemical Biological, and Clinical As- 

pects (Academic Press, New York 1968), chapter 1. 
4 R. WILLST~TTEg and Y. ASAHINA, Justus Liebigs Annla Chem. 

37,3, 227 (1910). 
W. R~'DIGER, in Porphyrins and Related Compounds (Ed. T.W. 
GoonwtN; Academic Press, New York 1968), p. 121. 
Degradation of bile pigments with sodium metaperiodate proceeds 
at a much lower rate. 
H. FISCHER and H. ROSE, Chem. Ber. d5, 1579 (1912). 

8 A. H. JACKSON, G. ~V. KENNER, H. BUDZIKIEWICZ~ C. DJERASSI~ 
and J. M. WILSON, Tetrahedron 23, 603 (1967). 
H. JERK, Z, analyt. Chem. 221, 17 (1966). 
R. BRODERSEN and J. JACOBSEN, Meth bioehem. Analysis 17, 31 
(1969). 
F. REINDEL and *vV. HoPPE, Chem. 13er. 87, 1103 (1954). 
An analytical sample of (I I) was purified on a column of mierocrys- 
talline cellulose by successive elution with 1 : 3 (v/v) methanol-ethyl 
ether and 3:1 (v/v) methanol-ethyl ether. The green iodinated 
complex (II) was somewhat resistant to further oxidation at room 
temperature; however, on prolonged treatment with oxidant (4-7 
days), the unsaturated bridges in (II) were ruptured to yield a 
yellowish solution. At 65 °C oxidation of (I) (0.1 g) in methyl sul- 
foxide (5 ml) with aqueous periodic acid (4 M, 0.8 nil) produced a 
yellow-orange solution in 30 min. In aqueous acetic acid the de- 
gradation of (I) usually requires 12 to 24 h (room temperature); 
however, in acetone it takes 2 to 3 h, but the mixture of products is 
more complex. Aqueous acetic acid is a preferred media for the de- 
gradation of (I) for a systematic study of the degradation products. 
R. J. He,RE and J. M. PRATT, Chem. Commun. 1969, 1320. 
A. J. FATIADI, Chem. Commun. t968, 456. 
R. FOSTER, Organic Charge4rans]er Complexes (Academic Press, 
New York 1969), chapters 4, 8, 9, I0. 
C. H. GRAY~ A. LICHTANOWlCZ-KULCZYCKA, D. C. NlCUOLSON, and 
Z. PETRYRA, J. ehem, Soc. 1961, 2264. 
The authors thank Dr, T. B. HOOVER for the conductivity measure- 
ments, potentiometric titrations and stimulating discussion. 
A likely structure of (II) is a donor-accepter type involving in the 
C ring a nitrogen atom having a lone pair of electrons and one half of 
a molecular of iodine. A possible polymeric structure involving 
chains of cations of (II) with iodiue anions is improbable because of 
the solubility of the compound and its chemistry (reduction). 
I~, FISCHER and H. PLIENINGER, Hoppe Seyler's Z. physiol Chem. 
27~, 231 (1942). 
Controlled reduction of the complex (II) with sodium borohydride 
gives some bilirubin (TLC) ; however, the reduction easily proceeds 
further and the use of a small excess of the reagent (which is diffi- 
cult to quantitize) produces a dihydrobilirubin (~CtatxCL~ 442-444 nm) 

CHCL3 ~2 and (by TLC) practically no mesobilirubin (~max 432-434 rim) . 
II is easily converted into bilirubin on treatment with Na2S204. 
Treatment of the complex with aqueous sodium hydrogen sulfite 
(NaHSO3) also causes the removal of iodine. 

11 
12 
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m e t h a n o l  a t  r o o m  t e m p e r a t u r e ,  fol lowed b y  careful  acidi-  
f i ca t ion  w i t h  2 M hydroch lo r i c  ac id  (to p H  4 - 5  for  N a B H ,  
r educ t ion ) ,  e x t r a c t i o n  w i t h  ch loroform,  a n d  t h o r o u g h  
w a s h i n g  of t he  e x t r a c t  w i t h  w a t e r  (which  is i m p e r a t i v e )  
g ives  (I), ACHCl, 452 n m  (smM 60.4), in  60% yield.  T h e  
b i l i r u b i n  o b t a i n e d  was  free f rom a n  i m p u r i t y  ~ t h a t  se- 
ve ra l  c o m m e r c i a l  p r e p a r a t i o n s  of b i l i r ub in  were found  to  
e x h i b i t  u n d e r  366 n m  i r r a d i a t i o n  a f t e r  T L C  of ~ 5 0  [xg of 
(I) on  a c t i v a t e d  si l ica gel w i t h  8 :1 :1  (v/v)  benzene -N ,  
N - d i m e t h y l f o r m a m i d e - g l a c i a l  ace t ic  acid.  T h i s  i m p u r i t y  is 
seen as  a p i n k - r e d  f luroescence  (366 n m  i r r ad ia t ion )  a t  
R f  0,81. U n d e r  v i s ib le  l i g h t  a ye l low s p o t  (b i l i rub in)  a t  
R f  0.86 a n d  a g reen  zone (b i l ive rd ine  ?) a t  R f  0.64 a re  seen.  
T h e  m a j o r  p r o p o r t i o n  of t h e  b i l i r u b i n  r e m a i n s  a t  t h e  ori-  
g in  o n  t h e  si l ica gel p la te .  O n  p o l y a m i d e ,  T L C  w i t h  1 :3  
(v]v) 3 .3% aqueous  a m m o n i a - m e t h a n o l  2~ r evea l ed  a s imi-  
lar  p i n k  f tu rorescence  (366 n m  i r r ad i a t i on )  a t  R f  0.75, j u s t  
a h e a d  of t h e  l ead ing  edge of t h e  s t r e a k e d  b i l i rub in .  

The  i n t e r c o n v e r s i o n  of (I) i n t o  (II)  opens  t h e  p rospec t  
of a c h i e v i n g  cont ro l led ,  s t epwide  s t r u c t u r a l  changes  of 
r e l a t ed  bi le  p i g m e n t s  t h a t  d i sp l ay  s imi la r  suscep t ib i l i t y  to  
ove r -ox ida t ion .  The  b e h a v i o r  of pe r iod ic  ac id  t o w a r d  (I) 
i nd ica t e s  s t r u c t u r a l  l ab i l i t y  of t h e  I -O b o n d  in t he  r eagen t ,  
a n d  t h i s  is o b s e r v e d  w i t h  o t h e r  c o m p o u n d s  2. I n  add i t ion ,  
b y  use  of per iodic  acid,  i t  was  f o u n d  feas ible  to  degrade  
p o r p h y r i n s  (for example ,  h e m a t o p o r p h y r i n ) ,  whereas  we 
obse rved  a r e s i s t ance  of such  c o m p o u n d s  to  d e g r a d a t i o n  
w i t h  ch romic  acid.  F u r t h e r m o r e ,  t h e  conve r s ion  of (I) i n to  
(II)  a n d  t h e n c e  b a c k  i n to  (I) p rov ides  a m e t h o d  for ob-  
t a i n i n g  pu r i f i ed  (I). 

Zusammen/assung. Die O x y d a t i o n  des Ga l l en fa rbs to f f s  
]3i l i rubin m i t  Perjods/~ure in w/isseriger D i m e t h y l s u l f o x i d -  
L d s u n g  f i ih r te  zu e inem n e u e n  B i l i v e r d i n - J o d - K o m p l e x ,  
d e m  die  S t r u k t u r  eines , cha rge - t r ans fe r ,~ -Komplexes  
e r te i l t  wurde .  

A. J.  FATIADI a n d  R.  SCFIAFFER ~4 

Division of Analytical Chemistry, 
Inst i tute/or Materials Research, 
National Bureau o[ Standards, 
Washington (D.C. 20234, USA) 13 Apri l  197t. 

~x It is interesting that  the oxidation mixture from (I) contained a 
substantial proportion of an unkno;,vn component showing a strong 
blue fluorescence; a component having this property was found 
present also in controlled chromic acid oxidations, but RfJDIGER et 
aI. ~ did not report such an observation ia their study of the degrada- 
tion products of bilirubin and biliverdine derivatives. A component 
like this was also observed among the products of degradation of 
hemin with periodic acid. The unknown fluorescent component has 
the following Rf values on Silica GeL G: with 1:5:3 (v/v) eyclo- 
hexane-carbon tetrachloride-ethyl acetate, 0.76 4- 0.03, and with 
4:1 (v/v) benzene-ethyl acetate, 0.70 :k 0.02. The unknown com- 
pound can be separated by use of a Florisil column (protected from 
light) with the latter solvent. 

22 C. H. GRAY, A. KULCZ'~'CKA and D. C. NICHOLSON, J. chem. Soe. 
1961, 2268. 

23 Z. J. PETRYKA and C. J. WA~sou, J. Chromatogr. 37, 76 (1968); 
Drs. D. C. NICHOLSO~ and M. STOOL informed us of the fluores- 
cence (personal communication). 

~4 The authors are most pleased to acknowledge the partial support of 
this work by the National Institute for General Medical Sciences 
(NIH). 

A I c a l o i d e  d e s  C a n n e b e r g e s  d u  N o u v e a u - B r u n s w i c k  

L ' e x t r a c t i o n  des  c a n n e b e r g e s  (Vacc in ium Oxycoccus)  
du  N o u v e a u - B r u n s w i c k  d o n n e  u n e  f r ac t i on  b a s i q u e  qu i  se 
compose  de  19 bases  d i f f6rentes .  L a  s t r u c t u r e  d ' u n e  de  
ces base s  a 6t6 d6 t e rmin6e  p a r  l ' 6 t u d e  des spec t r e s :  spec- 
t roscop ie  de  masse  (hau te  r~solut ion) ,  l l M N ,  I l l  e t  UV. 
Nous  a v o n s  t r o u v 6  que  ce t t e  base  poss~de u n  sque le t t e  
s e m b l a b l e  ~ ce r t a in s  a lca loides  indo l iques  t e l  que  la  r6- 
serpine,  la  s emperv in ine ,  la  y o h i m b i n e  ou l ' h a r m 6 i n e  x-3. 
Cet te  base,  que  nous  a v o n s  appel~ C a n n a g u n i n e  (1), 
poss~de la  s t r u c t u r e  s u i v a n t e :  

[:H~ D 

L a  d i f f r ac t ion  de  r a y o n s  X s u p p o r t e  n o t r e  p r o p o s i t i o n  
en  p l a ~ a n t  l ' h y d r o g ~ n e  su r  la  j o n c t i o n  des  n o y a u x  C e t  D 
en  pos i t i on  ce. 

Mdthode. 20 kg  de  c a n n e b e r g e s  frMches ( n o v e m b r e  1968) 
o n t  6t6 sechds ~ la  t e m p 6 r a t u r e  a m b i a n t e  p e n d a n t  7 mois  
(per te  de  ~ 4 5 %  d ' eau)  ; ensu i t e  sechds p e n d a n t  48 h k une  
t e m p 6 r a t u r e  de  60°C e t  pulv6ris6s.  L a  p o u d r e  a 6t6 sech6e 
~. u n e  t e m p 6 r a t u r e  de  60°C (t 'air) .  N o u s  a v o n s  o b t e n u  
450 g d u  ma t6 r i e l  sec. Ce m a t e r i e l  a ~t~ e x t r a i t  ~ l ' 6 t h e r  
d a n s  u n  appa re i l  Soxh l e t  ( s6pa ra t ion  des  graisses) ; ensu i t e  
e x t r a i t  avec  3000 ml  de m 6 t h a n o l .  U n e  suspens ion  b r u n e  
a 6t6 f i l t r6e e t  la so lu t ion  a 6t6 concent r6e .  500 m l  d ' e a u  
on t  ensu i t e  6t6 a jou t6s  e t  la  so lu t ion  a 6t6 acidif i6e avec  
HC1 ~ 10% (pH 2). L a  so lu t ion  aqueuse  a 6t6 d ' a b o r d  en- 
t r a in6e  ~ 12 v a p e u r  d ' e a u  ( s6para t ion  du  m6 thano l )  e t  ex- 

t r a i t e  avec  l ' e t h e r  e t  le ch lo ro fo rme  ( s6para t ion  d u  m a t 6 -  
riel n e u t r e  et  ac ide) ;  puis  alcal is6e avec  N a o H  ~ 10% 
(pH 9) e t  de  n o u v e a u  e x t r a i t e  avec  l ' 6 the r  (1000 ml)  e t  le 
ch lo ro fo rme  (500 ml).  Les  e x t r a i t s  c o m b i n 6 s  o n t  6t6 sech6s 
avec  M g S O  4 a n h y d r e  e t  6vapor6s .  On  a o b t e n u  2.3 g de  
ma t6 r i e l  b a s i q u e  b ru t .  

L a  c h r o m a t o g r a p h i e  sur  couches  minces  (CCM) (MN 
Silica Gel  G) d a n s  les q u a t r e  sys t~mes  de s o l v a n t s  (ben- 
z~ne-ac6tone  4 : 1, benz~ne -6 thano l  9 : 1, b e n z S n e - m 6 t h a n o l -  
e t h e r  9:1:1,  b e n z ~ n e - a c 6 t o n e - m 6 t h a n o l  9:1:1)  a rev616 la 
p r6sence  d ' u n  m i n i m u m  de 19 p r o d u i t s  bas iques  diff6rents .  
U n e  des bases  - ~ f  0.46 (benzSne-6 thanol  9:1) 6 t a n t  for te -  
m e n t  absorb6e  d a n s  U V  - a 6t6 isol6e p a r  la CCMP (MN 
Sil ica Gel  G, 6paisseur :  1 ram) puis  de n o u v e a u  pur i f i6e  
p a r  CCMP. On a o b t e n u  1.7 m g  d ' u n e  base  1 d o n t  1.2 m g  
o n t  6t6 ut i l is6s p o u r  l ' i den t i f i ca t ion .  

Identification de la structure de la Cannagunine (1). Le  
spec t re  de  masse  h a u t e  rdsolu t ion  de  la  C a n n a g u n i n e  (1) a 
d o n n 6  le po ids  moldcula i re  322.1714 :t: 0.0040 (corrig6 ~ 
322.1601) c o r r e s p o n d a n t  ~ la  f o rmu le  b r u t t e  C20H2zO2N v 
Ce t t e  fo rmule  r ep r6sen t e  u n  syst&me de  10 ci tds  d ' i n s a t u -  
r a t ion .  Le  spec t re  U V  ( B e c k m a n n ,  ~ t h a n o l  95%)  a dd- 
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