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n-pentane .  Subsequent  f rac t iona t ion  oI the  methano l i c  
phase was moni to red  by  tas t ing  the  fract ions in order  to  
locate  the  exceedingly  b i t t e r  t a s te  of t he  beet les  3 and by  
tes t ing  the i r  eff iciency as repe l len t  agains t  the  an t  
Myrmica rubra, 

Repea t ed  column ch roma tog raphy  on alumina,  follow- 
ed by  several  recrysta l l iza t ions  afforded 135 mg of a 
compound  ClaH2sNO as whi te  needles charr ing a t  235 ° 
wi thou t  mel t ing  and for which the  name coccinellin was 
coined. The  empir ica l  formula  was established by  high- 
resolut ion mass spec t rome t ry :  a molecular  ion was 
measured  a t  m/e 209.1777 (calculated for C,3H,3NO: 
209.1779), wi th  f r agmenta t ion  peaks a t  rn/e 193 and 192. 
Coccinell in shows only  end-absorp t ion  in U V  and its 
N M R - s p e c t r u m  shows the  absence of v iny l  protons.  The  
compound  is soluble bo th  in wate r  and in me thy lene  
chloride. Coccinellin forms a hydrochlor ide  t h a t  gives the  
same mass spec t rum as t he  or iginal  p roduc t  and displays 
p r o m i n e n t  IR-bands  a t  2550 (broad) and 1530 cm -1 4 

Our  f rac t ionat ion  procedure  also afforded 10 mg of 
another ,  less polar, amorphous  compound  C18H23N (by 
mass spect rometry) ,  precoccinell in.  Our  d a t a  s t rongly  
suggested tha t  eoccinetl in is the  N-oxide of  precoccinell in 
and t h a t  re la t ionship  was conf i rmed by  reduct ion  of the  
N-oxide  wi th  ferrous sulphate .  , 

Coccinell in is responsible  for the  b i t t e r  tas te  of C. 
septempunctata b u t  no t  for its pecul iar  smell.  I t s  eff iciency 
as a defens ive  c o m p o u n d  could be demons t r a t ed  by  its 
a c t i v i t y  towards  ants.  W a t e r  con ta in ing  0,5% coccinell in 
was a lmos t  comple te ly  refused by  th i r s ty  Myrmica rubra 
and even  a concen t ra t ion  of 0,1% marked ly  p reven ted  
drinking.  These  concent ra t ions  are m u c h  smal ler  t han  
t h a t  of t he  compound  in t he  h a e m o l y m p h  of the  beetle.  
Coccinellin can repel an ts  w i thou t  d i rec t  con tac t  wi th  
the i r  mou thpa r t s :  evapora t ion  of 2 mg  from me thy lene  

chlor ide on a f i l ter  paper  a round  the i r  food p reven ted  
hungry  ants  f rom reaching it. 

Coccinell in could be de tec ted  d i rec t ly  in the  haemo-  
l y m p h  of C. septempunctata by  TLC on a lumina  plates.  
Ne i the r  coccinell in nor  precoccinell in could be found in 
the  aphids  t h a t  cons t i tu te  the  p rey  of the  beetle.  Both  
compounds  were de tec ted  in C. undecimpunctata L. b u t n o t  
in Adalia bipunctata L. nor  in Propylaea quatuordecim- 
punctata L. Other  coccinell id chemical  defenses and the  
chemica l  s t ruc ture  of coccinell in are cur ren t ly  being 
inves t iga ted  in our  laboratories.  

Rdsumd. Le compos6 utilis6 pour  la d6fense ch imique  de 
Coccinella septempunctata (Coleoptera, Coccinellidae) a 6t6 
isol6. I1 s 'agi t  de la coccinell ine Cl~H23NO, qui  est un 
N-oxyde  de l 'a lcaloide pr6coccinelline C13H23N, 6galement  • 
pr6sent  dans l ' h6molymphe  de l ' insecte.  
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T h e  Isolat ion and Structure  of Tr ichos ider in  B 1 

The tr ichosiderins 2 are a group of phaeomelan ic  pig- 
ments  occurr ing in h u m a n  and m a m m a l i a n  red hair  and 
in the  feathers of m a n y  species of birds. 

In  previous  reports  ~-5 we have  shown t h a t  a sui table  
source for the  ex t rac t ion  of these p igments  are the  feathers  
of the  New Hampsh i re  chicken,  f rom which 3 homogenous  
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t r ichosiderins  (C, E and F) have  been isolated and charac-  
ter ized as A2,V-bi(2H-1, 4-benzothiazine)  der iva t ives  (I', 
I I ,  1II) 6. F r o m  the  same source we have  now isolated an  
i somer  of t r ichosider in  C which has been called tr ichosi-  
der in  B (IV), since i t  corresponds to the  fract ion designa- 
t ed  132 in ear l ie r  ch romatograph ic  work 7. 
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Alka l ine  e x t r a c t s  ( 0 . 1 N N a O H )  of f ea the r s  (2.5 kg), 
cooled to  4°C, were a d j u s t e d  to  p H  1 w i t h  6 N  HC1 a n d  
cen t r i fuged  to  r e m o v e  t h e  ac id- inso luble  ga l lophaeo-  
m e l a n i n s  8 a n d  p ro te ins .  T h e  yel low s u p e r n a t a n t  was  
t h e n  passed  on  to  a c o l u m n  ( 2 . 5 × 1 0  era) of D o w e x  
5 0 W - X 2  (100-200 mesh ,  H +  form),  k e p t  a t  4°C. Af t e r  
w a s h i n g  w i t h  1 N  HC1 a n d  d is t i l l ed  wate r ,  t r i chos i -  
de r ins  were  e lu t ed  f r o m  t h e  r e s in  w i t h  0.5 N N a O H  a n d  
s e p a r a t e d  i n to  t h e  i n d i v i d u a l  c o m p o n e n t s  b y  c o l u m n  
c h r o m a t o g r a p h y  on  S e p h a d e x  G-25 (5 × 94 cm),  u s ing  as  
t h e  e luen t  p h o s p h a t e  buf fe r  a t  p H  11. T h e  f r ac t ion  con-  
t a i n i n g  t r i chos ide r in  ]3, w h i c h  em er ged  f rom t h e  c o l u m n  
a f t e r  a b o u t  3 1, was  r e - c h r o m a t o g r a p h e d  on  S e p h a d e x  
twice  a n d  e v e n t u a l l y  c o n c e n t r a t e d  b y  res in  t r e a t m e n t  as 
desc r ibed  above .  Ac id i f i ca t ion  of t h e  c o n c e n t r a t e d  solu- 
t i on  to  p H  3 gave  t h e  p i g m e n t  (65 rag) as a n  amo1~phous 
r ed -o range  p rec ip i t a t e ,  i n so lub le  in  w a t e r  a n d  in  a n y  or- 
ganic  so lvent .  

The  mic roana ly se s  sugges ted  t h a t  t h e  molecu la r  for- 
m u l a  was  i somer ic  w i t h  t h a t  of t r i chos ide r in  C ( F o u n d  : C, 
49.51; H,  4.02; N, 9,70; S, 11.31. C28H20N4OgS 8 requ i res :  
C, 49.28;  H,  3.57; N, 10.00; S, 11.42). Moreover ,  l ike  t r i -  
chos ider in  C, t h e  p i g m e n t  showed  a m i n o a c i d i c  p r o p e r t i e s  
a n d  gave  4 .7% V a n  S lyke  n i t rogen ,  c o r r e s p o n d i n g  to  2 
p r i m a r y  a m i n o  groups.  

F u r t h e r  s t r u c t u r a l  s i m i l a r i t y  of t h e  p i g m e n t  to  t r i cho-  
s ider in  C was  r evea led  b y  t h e i r  a b s o r p t i o n  s pec t r a  w h i c h  
coincide in t he  U V  a n d  v is ib le  reg ion  (Table),  i n d i c a t i n g  
t h a t  t he  same c h r o m o p h o r e  m u s t  be  p r e s en t  in  b o t h  pig-  
m e n t s .  

On  br ief  h e a t i n g  w i t h  0 . 1 N  HC1 t h e  p i g m e n t  los t  CO~ 
(1 mole) to  give d e s c a r b o x y t r i c h o s i d e r i n  13 (V; scheme  I), 
o b t a i n e d  as a n  a m o r p h o u s  r ed  powder ,  C22H~0N4OTS 2 
(Found/ca lc .  C, 51.06/51.16; H,  4.03/3.87;  N, 10.90/ 
10.85; S, 12.07/12.40), b y  c o l u m n  c h r o m a t o g r a p h y  of t h e  
r eac t i on  m i x t u r e  on  S e p h a d e x  G-25 (e luent  0.1 N N a O H ) .  
T h e  U V - s p e c t r u m  of  V (in 0 . 2 N  N a O H )  d i s p l a y e d  ab-  
s o r p t i o n  m a x i m a  a t  462, 313 a n d  245 n m  (log 4.19, 4.15 
a n d  4.49) w i t h  a large  b a t h o c h r o m i c  sh i f t  o n  ac id i f i ca t ion  
( 2 ~  533, 358 a n d  2 9 9 n m ) ,  as  expec t ed  for  a A*,~'-bi- 
b e n z o t h i a z i n e  c h r o m o p h o r e  w i t h o u t  a c a r b o x y l  g roup  a t  
C-3 ~. 

T r e a t m e n t  of d e s c a r b o x y t r i c h o s i d e r i n  ]3 w i t h  H I  and  
r e d  p h o s p h o r u s  u n d e r  mi ld  cond i t ions  (30 m i n  a t  100°C) 
gave  f l -7-(3-oxo-5-hydroxy-3,  4 -d ihydro -2 t t -1 ,  4 -benzo th i -  
az iny l ) - a l an ine  (VI) a n d  a m i x t u r e  of 3 - hyd r oxy - 4 - amino -  
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Absorption spectra 2m~ nm (log e,,~) in 0.2 N NaOH 

Trichosiderin B 454 329 243 (3.98 4.01 4.60) 

Trichosiderin C 452 327 240 (4.13 4.04 4.56) 

z This work was supported by a grant from Laboratorio per la Chimi- 
ca e Fisica eli Molecole di Interesse Biologico de1 C.N.R., Napoli. 
P. FLESCH, J. invest. Derm. 5t, 337 (1968) and references cited 
therein. 

3 G. PROTA and R. A. NXeOLAUS, in Advances in Biology o] Skin (Eds. 
W. MONTAGNA and F. Hu; Pergamon Press, New York 1967), vol. 
8, p. 323. 

4 R. A. NICOLAUS, G. PROTA, C. SANTACROCE, G. SCHERILLO and 
D. SICA, Gazz. china, ital. 99, 323 (1969). 

s G. PROTA, G. SCHERILLO, O. PETRILLO and R. A. NIeOLAUS, Gazz. 
chim. ital. 99, 1193 (1969). 

* The stereochemistry of the A ~,~'-bibenzothiazine skeleton in I, II 
and I I I  has not yet been defined. However, studies of model com- 
pounds (F. GIORDANO, L. MAZZARELLA, G. PROTA, C. SANTA- 
CROCS and D. SICA, J. chem. Soc., in press) have shown that the 
interconvention of geometrical isomers in this series occurs rather 
readily and the isolated pigments may well be equilibrium mixtures 
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soluble in aqueous dilute acids, co-precipitates in part with gallo- 
phaeomelanins. 
The identification was carried out using a Beckman Amino Acid 
analyzer (mod. 116) with a column (22 cm) of PA 35 resin operating 
under the standard conditions for the analysis of basic amino acids. 
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phenylalanine (VII, minor component) and 3-amino-4- 
hydroxyphenylalanine (VIII), identified ~ bycomparison of 
their chromatographic properties with those of authentic 
samples 10, n 

Considering tha t  3-hydroxy-4-aminophenylalanine is 
a secondary product arising from further degradation of 
the amide VI ~, the results of the degradative experiment 
prove unequivocally the nature and the relative positions 
of the aromatic substituents at tached to the A~,V-bi - 
benzothiazine chromophore of descarboxytrichosiderin 
t3, which accordingly can be formulated as V. Hence 
structure IV can be derived for trichosiderin ]3. 

Therefore it  appears tha t  trichosiderin 13 differs from 
trichosiderin C only in the position of a t tachment  of an 
alanine residue to the z] ~, V-bibenzothiazine chromophore. 
This structural difference is consistent with recent bio- 
synthetic studies ~ according to which trichosiderins are 
considered as a new group of animal pigments deriving 
from tyrosine and cysteine by the intermediacy of either 
I X  or X or of both. 

Riassunto. Un nuovo pigmento feomelanico, denomina- 
to tricosiderina B, ~ stato isolato dalle plume di pollo di 
razza New Hampshire. Sulla base delle proprietA chimiche 
e spettrali  a tale pigmento, C~3H~0N¢O~S~, ~ stata assegna- 
ta  la strut tura A s, V-bibenzotiazinica IV. 
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Alca lo ide  des  C a n n e b e r g e s  II 

Les extraits des feuilles des Canneberges poss~dent 
l 'application dans la m6decine traditionelle (l 'agent anti- 
thermique) et dans la thfrapie de certaines formes du 
cancer. 

Mdthode. L'extract ion des feuilles des Canneberges 
(Vaccinium oxycoccus) du Nouveau-13runswick donne une 
fraction basique (1%)I. La chromatographic sur couches 
minces (CCM) de la fraction basique a r6v616 la pr6sence 
d 'un minium de 7 produits basiques diff6rents. 

Une des bases - Rf  0.44 (benz~ne-6thanol 9: 1) - a 6t6 
isol6e par la CCMP (MN Silica Gel G, ~paisseur: 1 mm). 
On a obtenu 53 mg d 'une base que nous avons appel6 
Cannivonine (1). La structure partielle de la Cannivonine a 
6t6 d6termin6e par l '6tude des spectres et la d6gradation. 

IdentiJication de la structure de la Cannivonine (1). Le 
spectre de masse de la Cannivonine (1) a donn6 le pic 
mol6culaire a 163, correspondant a la composition CnH17N 
(analyse: calcule C, 80.9; H, 10.5; N, 8.6. Trouv6 C, 81.1, 
H, 10.7; N,8.3). Cette composition sugg~re pour une base 1 
la structure tricyclique avec une liaison double. 

Le spectre I R  (Nujol) ne r~v~le pas d'absorption NH 
mais l 'absorption a 1620 cm -~ confirme la pr6sence d 'une 
liaison double. Le spectre I~'vIN (Varian T-60, CDCI,, 
d, ppm) donne: 2 protons olefinique (5.3), 5 protons en 
d 'azote (2.3-3.7) dont un singulet N-CH 8 (3.3) et 3 protons 
allyliques (2.0-2.3). 

La d6gradation de Hofmann sur le produit  I donne 
quelques produits dont un diane conjug6 (~max 278 nm). 
La pr6sence de ce produit elimine la possibilit6 d'existance 
du cycle £ 7 dans la mol6cule. 

La deshydrogenation catalyt ique (Pd, C, 250 °) donne 
m6thyl-2 (2) et m6thyl-8 chinolines (3). Les deux chino- 
lines prouvent  la substitution du syst~me azabicyclo- 
[2,2,2]-octane de la cannivonine. 

L'6poxydation de la liaison double (acide m-chloroper- 
benzoique, CHCI~) suivie de l 'hydrolyse du m61ange des 
6poxydes (4) (HC1 ~ 5%) donne les diols (5) facilement 
deshydrat6 au milieu basique (KOH a chaud). Ce diane 
(2r~ax 273 nm} a 6t6 oxyd6 (KMnO4, a chaud, pH 8-9 en 
donnant la peti te quantit6 d'acide N-m6thylazabicyclo- 
[2,2,2]-octanone-2 carboxylique-4 (7) (Sch6ma I), qui a 

6t6 identifi6 par la comparaison avec le produit connu 
pour la serie des degradations des alcaloides de la famille 
Ibogae 2-¢. Le spectre de masse (Hitachi RMU 6D) du 
produit 1 a r6v616 juste quelques pics importants.  Le pic 
mol6culaire est assez important  (37%). 

D'abord la voie la plus importante  - les pics ~ 149 et  148 
peuvent  resulter h une perte de CH sou  CH a du syst~me 
NCH 3 aussi bien quc du CH~ du cycle. La suite de la 
fragmentation c'est la formation du syst~me de la m6thyl- 
dihydropyridinc (96) et sa d6m6thylation (81) puis 
aromatisation (79). L 'autre  voie-minoritaire et plus 
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