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Furthermore, intermediate between the most simple 
aromatic monomers and the final, highly complex, 
polymerized lignin, it is possible that  some preliminary 
stage of lignifieation could occur. In this stage, a di- 
merization or trimerization has already occurred, and 
the final product, lignin, is formed as a result of an 
eventual polymerization of these intermediary 'se- 
condary building stones'. 

Our present knowledge of the process of lignification 
may- then be expressed as follows: by  the process of 
photosynthesis, the carbon dioxide of the atmosphere 
is converted by plants into glucose. The straight chain 
of carbon atoms of the sugar molecule is then cyclized 
into shikimic acid. This compound is then aromatized 
into compounds of the type of p-hydroxyphenylpyruvic 
acid. These latter compounds then become the first, or 
'primary', lignin building stones. They then undergo 
dimerization, or other changes, and are thereby con- 
verted into the 'secondary' lignin building stones. These 
latter then eventually undergo the final polymerization 
which results in the enigmatic substance we call lignin 2~. 

Additional insight into the mechanism of lignification 
may be had from a study of the metabolism of a 
species of wood-destroying mold, namely, L e n t i n u s  
lepideus.  This fungus has the capacity to produce 
methyl p-methoxycinnamate from glucose-containing 
media 23. The parallel between the two biochemical 
processes is apparent from the similarity of the struc- 
ture of this aromatic ester with the structures of the 
lignin building stones19, 20. Thus, the biogenesis of this 
ester has likewise been found to proceed by  a pathway 
involving shikimic acid 2a. 

~2 ~T. j .  SCHUBERT and F. F, NORD, Adv. Enzymol. 18, 3-t9 (1957). 
2a F. F. NORD and J. C, VIvtrccI, Arch. Biochem. 14, 243 (1947); 

15, 465 (1947). 
2a H. SmMAZONO, W. J. SC~tUImRT, and F. F. NoRx), J. Amcr. 

chem. Soc. 80, 1932 (1958). 

Recently, it has been found that methyl p-coumarate 
may be regarded as an intermediate in the metabolism 
of methyl p-methoxy cinnamate by L.  lepideus,  and 
also possibly in the biosynthesis of that  compound 25. 
It  is therefore possible that, in the first step of the 
metabolism of methyl p-methoxycinnamate, this com- 
pound may be demethylated to methyl p-coumarate, 
and then, this latter compound may be further oxidized 
by a phenolase enzyme, possibly tyrosinase e~. Such 
methylation and demethylation of phenolic compounds 
could have an important bearing on the mechanism of 
the biogenesis of lignin, and also on the metabolism of 
that  substance by wood-destroying fungi. 

Of course, this outline does not represent a complete 
scheme, since there are still some gaps in it which must 
be filled in. However, what is of transcendent impor- 
tance is that now, tinally, with the availability of 
present-day enzymological techniques, and even more 
recently, of the radioactive tracer technique, bio- 
chemists can now look forward with confidence to a 
complete clarification of the mechanism of this im- 
portant natural process which occurs in certain plants 
and makes them 'woody', which process has mystified 
plant chemists now for over a century. 

Z u s a m m e n / a s s u n g  

L i g n i n  k a n n  in  se ine r  u r s p r f i n g l i c h e n  F o r m  d u r c h  A b -  
b a u  y o n  H o l z  m i t  Hi l fe  y o n  Ze l l u lo se - ze r s tS r c nden  P i l zen  
u n d  d a r a u f f o l g e n d e r  E x t r a k t i o n  m i t  k a l t e m  Alkoho i  iso- 
l ier t  w e r d e n .  Die  V e r b i n d u n g  s t e l l t  e n z y m a t i s c h  frei- 
gesetztes Lignin dar. Im verholzenden Gewebe entsteht 
das Lignin aus photosynthetisch gebildeter Glukose fiber 
Shikimisliure und p-Hydroxyphenyl-Brenztraubens~ture. 

2~ H. Sm~tAzo~o and F. F, NoRo, Arch. Biochcm. Biophys. 78, 
~6a (195s). 

~6 H. Sm.~hzoNo, Arch, Biochcm. Biophys. 83 (in prcss), 1959. 
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S t r u c t u r e  of A l b i z z i i n e  

[ L ( - - ) - 2 - A m i n o - 3 - u r e i d o p r o p i o n i c  Acid],  
a n  A m i n o  Acid f r o m  H i g h e r  P l an t s  

(Miraosaceae) 

Albizziine is a new plant amino acid, recognized by 
GMELIN et al. 1 as a constituent of several species belonging 

to the family Mimosaceae. Its elementary composition, 
C4H�N30 3, infra-red spectrum and colour reactions with 
ninhydrin and Ehrlich's reagent 1, together with its 
degradation upon acid hydrolysis to carbon dioxide, 
ammonia and partially racemized L-2, 3-diaminopropionic 
acid 2 strongly suggest the structure (I) or (II) for albiz- 
ziine. Evidence is now available in this laboratory in 
support of the expression (I), which is formally analogous 
to L-citrulline. 

1 R. GMELIN, G. STRAUSS, and G. HASENMAIER, X. Naturforsch. a R. GMELIN, G, STRAUSS, and G. HASENMAIER, Hoppe-Scylcr's Z. 
13b, :252 (1958). 314, 28 (1959), 
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U p o n  benzoy la t ion ,  a lb izzi ine  ~,~ ([0~]~: - - 6 7 ° C  [c = 2-1 
in H~O]) a f forded  a n  oily N - b e n z o y l - d e r i v a t i v e  which  was, 
in  t u r n ,  es ter i f ied  w i t h  d i a z o m e t h a n e  to  y ie ld  t h e  crys-  
tal l ine,  laevorotatory N-benzoylatbiz, iine methyl ester 
[m.p .  3 171-174°C (f rom H~O); F o u n d :  C 54.40; H 5.68; 
N 15.89. CI~HI~NaO ~ requ i res  C 54.33; H 5.70; N 15.84]. 
On  cr i t ica l  compar i son ,  t h i s  c o m p o u n d  p r o v e d  to  be  
iden t ica l  w i th  a s y n t h e t i c  spec imen  of methyl L-2-bem- 
amido-3-ureidopropionate ( I I I )  tr~~8 U~D : -- 32"5°C [c -- 1.2 in  
CH3OH]),  p r e p a r e d  b y  r eac t ion  of m e t h y l  L-2-benzamido-  
3 - a m i n o p r o p i o n a t e  h y d r o c h l o r i d e  ~ (IV) ([e]~0: _ 4 8 . 3 o c  
[c = 1.0 in CHaOH] s) w i t h  excess p o t a s s i u m  c y a n a t e  in  
aqueous  so lu t ion  (pH 7) a t  30°C. 
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The  l a t t e r  sa l t  was  syn the s i zed  acco rd ing  to  SCHNEI- 
I~ER ~, w h o  f u r t h e r  e s t ab l i shed  i ts  spa t i a l  r e l a t i onsh ip  w i t h  
t h e  L-series b y  d e g r a d a t i o n  to  L-serine. 

I n  course  of the  p r e s e n t  s tudies ,  t he  a lb izz i ine- i somer ide  
(I t )  was  s y n t h e s i z e d  for compar i son ,  z - 2 , 3 - D i a m i n o -  
propionic  ac id  h y d r o c h l o r i d e  ([~]f)*: + 24.8°C [c = 4.7 in 
1 N HC1]), i so la ted  f rom seeds of Mimosa Palmeri", was 
t r ea t ed  w i t h  one e q u i v a l e n t  of c a r b o b e n z o x y  chlor ide  in a 
p h o s p h a t e  buf fe r  a t  p H  7 to give a 78% yield  of a m o n o -  
s u b s t i t u t e d  acid (V), s e p a r a t i n g  f rom w a t e r  in  needles ,  
m .p .  226-231°C (dec.) [ F o u n d :  C 55.45; H 5-80; N 11-89. 
CnHI~N20 ~ requi res  C 5 5 . 4 5 ;  HI 5.92; N 11.76); ([aiD- 
- 18-7°C (c = 1.0 in 1 N HCl), [~]~:  - - 4 . 0 ° C  (c = 1.1 in  
0.1 N NaOH)I .  The  i d e n t i t y  of t h e  l a t t e r  as L-2-amino-3- 
carbobenzoxyamidopropionic acid a p p e a r e d  f rom i ts  t r a n s -  
f o r m a t i o n  b y  m e a n s  of d i a z o m e t h a n e  in to  a m e t h y l  es te r  
hydroeh lor ide ,  i nd i s t i ngu i shab l e  on  bas is  of u n d e p r e s s e d  
mixed  me l t i ng  p o i n t  a n d  co inc id ing  in f ra - red  s p e c t r a  
f rom a n  a u t h e n t i c  sample  of m e t h y l  L-2~amino-3-carbo-  
b e n z o x y a m i d o p r o p i o n a t e  h y d r o c h l o r i d e  ~ ( [ a ~ :  -- 4.2°C 
[C = 2"1 in HiO]5) .  
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U p o n  r e a c t i o n  w i t h  p o t a s s i u m  c y a n a t e ,  t h e  ac id  (V) was 
t r a n s f o r m e d  in to  t h e  c o r r e s p o n d i n g  L-2-2treido-S-carbo- 
be2ezoxyarnidopropionic acid (VII) ,  m . p  188-190°C (dec.) 
(from H 2 0  ) [ F o u n d :  C 51-10; H 5-58; N 15.01. CI~HjsN30 s 
requi res  C 51.24; H 5.38; N 14.94]; ( [~]~:  - 1 '5°C [c = 1.0 
in 0-1 N NaOH]) ,  which  on  hyd rogeno lys i s  w i th  P d - b l a c k  
a f forded  L-2-ureido-5-aminopropionic acid (II) ,  s e p a r a t i n g  
I rom aq u eo u s  e t h a n o l  in colourless  needles ,  m . p .  204-  
210°C (dec.) [ F o u n d :  C 32.75; H 6.24; N 28.70. C~HoNaO 3 
requi res  C 32.65; H 6-17; N 28.5611 ; ([~]~j~ : + 3"2°C [c = 1.0 
in  H 2 0  ], [c~]~: - -43 .0°C  [c ....... 1,0 in 0.1 N HC1], tr~]~7"D • 
+ 24"6°C [ c -  1.0 in  0.1 N NaOH]) .  Like  albizzi ine,  t h e  
i somer ide  (II)  p roduces  n o r m a l  colour  r eac t i ons  w i t h  
E h r l i c h ' s  r e a g e n t  a n d  n i n h y d r i n ,  b u t  differs  f rom t h e  
fo rmer  in  o t h e r  respects ,  n o t a b l y  in i t s  in f ra - red  s p e c t r u m  
a n d  r o t a t o r y  da t a .  

F u r t h e r  resu l t s  in  c o n n e x i o n  w i t h  s tud ies  of t h e  de- 
g r a d a t i o n  a n d  syn thes i s  of a lbizzi ine  will f o rm  t h e  s u b j ec t  
of a i o r t h c o l n i n g  c o m m u n i c a t i o n  elsewhere.  

X. KJ2ER, P, OLESEN LARSEN, a n d  R.  GMELIN 

Orgasmic Chemical Laboratory o[ the Royal Veterinary and 
Agricultwral College, Copenhagen (Denmark), 3~arch t2, 
1959, 

Zusammen/ ass z~ ng 

Eine  neue  Aminos / iure ,  Albizzi in ,  wurde  d u r c h  chemi -  
sche V e r k n i i p f u n g  zwischen N - B e n z o y l a l b i z z i i m n e t h y l -  
e s t e r  u n d  L-2 -Benzamido-3 -u re idop rop ions / i u r eme thy l -  
es te r  ( I I I )  als L-2-Amino-3-ure idopropions~iure  (I) iden t i -  
fiziert .  Die S y n t h e s e  y o n  L-2-Ure ido-3-aminopropions~iure  
(II)  wi rd  beschr i ebcn .  

T h e  M e t a b o l i s m  of  3 - H y d r o x y t y r a m i n e - l - C  ~4 in  

B r a i n  T i s s u e  H o m o g e n a t e s  ~ 

R e c e n t l y  i t  was  r e p o r t e d  t h a t  the  d i s t r i b u t i o n  of 3- 
h y d r o x y t y r a m i n e  in  t h e  b r a i n  is d i f f e ren t  f rom t h a t  of 
n o r e p i n e p h r i n e  2. Th i s  f ind ing  sugges t s  t h a t  3 -hyd roxy-  
t y r a m i n e  m a y  h a v e  a n  i n d e p e n d e n t  role in b r a i n  func t i on  
in a d d i t i o n  to  be ing  a p r ecu r so r  of n o r e p i n e p h r i n e .  Vv'hile 
we h a v e  p rev ious ly  r e p o r t e d  t h e  m e t a b o l i t e s  of 3 - h y d r o x y -  
t y r a m i n e  in  r a t s  u r ine  3, to  o u r  knowledge  no  d a t a  on  t h e  
m e t a b o l i t e s  of th i s  c o m p o u n d  recovered  f rom b r a i n  t i ssue  
h a s  b e e n  r epor t ed .  \,Ve, the re fore ,  i n v e s t i g a t e d  t h e  me-  
t a b o l i s m  of 3 - h y d r o x y t y r a m i n e  in b r a i n  h o m o g e n a t e s  b y  
the  fol lowing p r o c e d u r e :  

F re sh  cow b r a i n  o b t a i n e d  f rom t h e  s l a u g h t e r  house  was 
h o m o g e n i z e d  in a VVaring b l e n d e r  w i t h  ice cold p h o s p h o r  

s Melting points are uncorrected and determined in an electrically 
heated block. Infra-red spectra (in KBr) have been determined of all 
the compounds discussed. Microanalyses were performed by Mr. 
P. HASSEr~ at the Chemical Laboratory of the University of Copen- 
hagen. 

4 F. SCHNUlDER, Liebigs Ann. 529, 1 (1937). 
No rotation data have formerly been published. 
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