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T h e  I s o l a t i o n  and S t r u c t u r e  of T r i c h o s i d e r i n  B 

T h e  t r i chos ide r ins  * are  a g roup  of p h a e o m e l a n i c  pig-  
m e n t s  occur r ing  in  h u m a n  a n d  m a m m a l i a n  red  h a i r  a n d  
in  t h e  f ea the r s  of m a n y  species  of b i rds .  

I n  p r ev ious  r e p o r t s  3-s we h a v e  s h o w n  t h a t  a s u i t a b l e  
source  for t h e  e x t r a c t i o n  of these  p i g m e n t s  a re  t h e  f ea the r s  
ot t h e  New H a m p s h i r e  chicken,  f rom w h i c h  3 h o m o g e n o u s  
t r i chos ide r in s  (C, E a n d  F) h a v e  been  i so la ted  a n d  cha rac -  
t e r i zed  as A~,2'-bi(2H-1,4-benzothiazine) d e r i v a t i v e s  (I, 
I I ,  I I I )  s. F r o m  t h e  s a m e  source  we h a v e  n o w  i so la t ed  a n  
i somer  of t r i chos ide r in  C w h i c h  h a s  b e e n  ca l led  t r ichos i -  
de r in  B (IV), s ince  i t  co r r e sponds  to  t h e  f r a c t i o n  des igna-  
t ed  132 in  ear l ie r  c h r o m a t o g r a p h i c  work  7. 

A lka l i ne  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 t o  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 lub le  ga t lophaeo-  
m e l a n i n s  s 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 x 1 0  cm) of Dowex  
5 0 W - X 2  (100-200 mesh,  H+ form),  k e p t  a t  4°C. Af te r  
w a s h i n g  w i t h  1 N  HC1 a n d  d i s t i l l ed  water ,  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 t o  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 he  e l u e n 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 i on  con-  
t a i n i n g  t r i chos idc r in  B, w h i c h  emerged  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 he  c o n c e n t r a t e d  solu- 
t i o n  t o  p H  3 gave  t h e  p i g m e n t  (65 mg) as a n  a m o r p h o u s  
r e d - o r a n g e  p rec ip i t a t e ,  inso lub le  in  w a t e r  a n d  in a n y  or- 
gan ic  so lven t .  

T h e  m i c r o a n a l y s e s  sugges ted  t h a t  t h e  m o l e c u l a 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. C~H20N4OoS ~ requ i res :  
C, 49.28; H,  3.57; N, 10.00; S, 11.42). Moreover ,  l ike t r i -  
chos ide r in  C, t he  p i g m e n t  showed  aminoac id i c  p roper 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 ide r in  C was revea led  b y  t h e i r  a b s o r p t i o n  s pec t r a  wh ich  
coincide  in  t h e  U V  a n d  v i s ib le  region (Table) ,  i n d i c a t i n g  
t h a t  t h e  same  e h r o m o p h o r e  m u s t  b e  p r e s e n t  in  b o t h  pig- 
m e n t s .  

Absorption spectra ~ a .  n m  (log E~a.) 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) 

On  br ie f  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  B (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 ,  C22H20N40:S 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 e a c t i o n  m i x t u r e  on  S e p h a d e x  G-25 (e luen t  0.1 N N a O H ) .  
The  U V - s p e c t r u m  of V (in 0 . 2 N  N a O H )  d i sp layed  ab-  
so rp t i on  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  on  ac id i f i ca t ion  
( ~ , ~  533, 358 a n d  299 nm) ,  as  e x p e c t e d  for  a A~,V-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  B w i t h  H I  a n d  
r ed  p h o s p h o r u s  u n d e r  mi ld  cond i t i ons  (30 m i n  a t  100°C) 

gave  fl-7-( 3-oxo- 5-hydroxy-3, 4-dihydro- 2H-1, 4-benzothi- 
az iny l ) - a l an ine  (VI) a n d  a m i x t u r e  of 3 - h y d r o x y - 4 - a m i n o -  
p h e n y l a l a n i n e  (VII ,  m i n o r  c o m p o n e n t )  a n d  3 -amino-4-  
h y d r o x ~ h e n y l a l a n i n e  (VI I I ) ,  iden t i f i ed  * b y c o m p a r i s o n  of 
t h e i r  c h r o m a t o g r a p h i c  p rope r t i e s  w i t h  t hose  of a u t h e n t i c  
s ample  s ~0, n 

Cons ide r ing  t h a t  3 - h y d r o x y - 4 - a m i n o p h e n y l a l a n i n e  is 
a s e c o n d a r y  p r o d u c t  a r i s ing  f r o m  f u r t h e r  d e g r a d a t i o n  of 
t h e  a m i d e  V I  4, t h e  r e su l t s  of t h e  d e g r a d a t i v e  e x p e r i m e n t  
p r o v e  u n e q u i v o c a l l y  t he  n a t u r e  a n d  t h e  r e l a t ive  p o s i t i o n s  
of t h e  a r o m a t i c  s u b s t i t u e n t s  a t t a c h e d  to  t h e  A~,V-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  of d e s c a r b o x y t r i c h o s i d e r i n  
B, w h i c h  acco rd ing ly  can  be  f o r m u l a t e d  as V. H e n c e  
s t r u c t u r e  I V  can  be  de r ived  for  t r i c h o s i d e r i n  B. 

The re fo re  i t  a p p e a r s  t h a t  t r i chos ide r in  B di f fers  frorA 
t r i c h o s i d e r i n  C on ly  in  t h e  pos i t i on  of a t t a c h m e n t  of a n  
a l an ine  r e s idue  to  t h e  A 2, V_bibenzo th iaz in  e c h r o m o p h o r e .  
Th i s  s t r u c t u r a l  d i f ference  is c o n s i s t e n t  w i t h  r e c e n t  bio-  
s y n t h e t i c  s tud ie s  x2 acco rd ing  to  w h i c h  t r i chos ide r in s  are  
cons ide red  as  a new  g roup  of a n i m M  p i g m e n t s  d e r i v i n g  
f rom t y r o s i n e  a n d  cys t e ine  b y  t h e  i n t e r m e d i a c y  of e i t h e r  
I X  or  X or  of bo th .  

Riassunto. U n  n u o v o  p i g m e n t o  feomelanico ,  d e n o m i n a -  
to  t r i c o s i d e r i n a  B, g s t a t o  i so la to  dal le  p i u m e  di  pol lo  di  
razza  N e w  H a m p s h i r e .  Su l la  ba se  del le  proprietg,  c h i m i c h e  
e s p e t t r a l i  a t a l e  p igmen to ,  C2aH20N,OgSv ~ s t a t a  assegna-  
t a  la s t r u t t u r a  A ~, V-b ibenzo t i az in ica  IV.  
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