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N o r z o o a n e m o n i n  in the  hydro id  Tubular ia  larynx I 
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Summary. The hydrochlor ide  of 1 ,3-dimethyl  imidazole-4-carboxyl ic  acid (norzooanemonin) ,  has  been isolated f rom 
the  hydro id  Tubularia larynx and  i ts  s t ruc tu re  d e t e r m i n e d  b y  X - r a y  analysis.  

In  the  process  of pur i fy ing  the  spe rm a t t rac tan t ( s )  of t he  
hydro id ,  Tubularia larynx, we have  isolated t r igonel l ine 
and homar ine  (N-methy l  nicot inic  acid be ta ine  and  N- 
m e t h y l  a-picolinic acid beta ine ,  respectively)2. While  we 
have  no t  ye t  ident i f ied  the  spe rm a t t r a c t a n t ,  we now re- 
po r t  the  isolat ion and  X - r a y  analysis  of no rzooanemonin  
hydroch lor ide  (I). The be ta ine  f rom I m a y  be regarded  as 
the  nor -der iva t ive  of zooanemonin ,  the  homologous  di- 
m e t h y l  imidazole acetic  acid beta ine ,  which was isolated 
ini t ia l ly by  Acke rman  3 f rom a sea anemone  and  has since 
been  encoun te red  in o the r  mar ine  inver tebra tes* ,  5. 
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The crys ta l l ine  hydroch lor ide  (m.p. 216-219~ from 
me thano l :  e thanol ,  4:1; We inhe imer  ~ 213-217~C) was  
isolated in low yield (8 mg) by  ion exchange  and  p repara -  
t ive  pape r  c h r o m a t o g r a p h y  of a wa te r  soluble f rac t ion 
f rom the  original  e thanol  ex t rac t .  
Due to the  pauc i ty  of mater ia l  an X - r a y  analysis  was done. 
The crys ta ls  of t he  hydroch lor ide  I were o r tho rhombic  
wi th  a = 6.403(1), b = 10.721(2), c = 11.632(2) A and 
dealea = 1.468 g c m  -a for Z = 4 (C~HsN,O 2. HC1, M = 
176.60). The sys t emat i c  absences  ind ica ted  e i ther  space 
group  P21cn or Pmcn .  The cent r ic  space group P m c n  was 
assumed and  the  solut ion and  re f inemen t  of the  s t ruc tu re  
p roceeded  sat isfactori ly.  All a toms,  excep t  for 4 me t h y l  
hydrogen  a toms,  lie on the  mir ror  plane.  The hydrogen  
a t o m  on O (2) is hyd rogen  bonded  to t he  chloride ion 
( O . . . C 1  d is tance  2.91 A t O - H . . . C 1  angle 176~ 
The  in t ens i ty  d a t a  were measured  on a H i lge r -Wat t s  dif- 
f r ac tome te r  (Ni-fi l tered CuKa radia t ion,  0-20 scans, pulse 

/ 

he igh t  d i sc r imina t ion) .  The size of the  c rys ta l  used for 
da t a  collection was ap p ro x i ma t e l y  0.12 • 0.12 • 0.4 ram; 
the  da t a  were correc ted  for absorp t ion  (ix = 38.8 cm-1). 
Of the  891 accessible ref lect ions for 0 < 76~ 766 were 
considered to  be observed.  The s t ruc tu re  was solved by  a 
mul t ip le  solut ion procedure  7 and was ref ined by  full 
ma t r i x  least  squares.  All hyd rogen  a toms  were located on 
a difference map  calcula ted  af ter  anisotropic  r e f inemen t  
of the  heavier  a toms.  In  the  final ref inement ,  anisotropic  
t h e r m a l  pa r ame te r s  were used for the  heavier  a toms  and 
isotropic t e m p e r a t u r e  factors  were used for the  hydrogen  
a toms.  The hydrogen  a toms  were included in the  s t ruc ture  
factor  calcula t ions  b u t  the i r  pa r ame te r s  were no t  refined. 
The final d i sc repancy  indices are R = 0.042 and  wlR = 
0.048 for the  766 observed  reflections.  There  were no peaks 
grea te r  t h a n  • 0.2 e A -s on the  final difference map.  
This  is the  f i rs t  r epo r t  of norzooanemonin  isolated from a 
hydro id .  I t  has  been isolated previous ly  f rom the  Carib- 
bean  gorgonian,  Pseudopterogorgia americanaL In  bo th  
cases it appears  to  be accompanied  by  t r igonel l ine and 
homarine .  E a c h  of these  be ta ines  is wide ly  d i s t r ibu ted  in 
mar ine  inve r t eb ra t e s  ~, s. 
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( + ) - A b s c i s i c  ac id ,  a m e t a b o l i t e  of  the  f u n g u s  Cercospora rosicola 
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Summary. The f irs t  isolat ion of ( +) -absc is ic  acid f rom a fungus,  Cercospora rosicola, is repor ted .  

(+ ) -Absc i s i c  acid (ABA, I / is an i m p o r t a n t  g rowth  regu- 
la tor  in h igher  plants ,  and  has been isolated f rom a wide 
va r i e t y  of ang iosperms  and  gymnospe rms ,  f rom a fern, 
a horsetai l ,  and  a moss  ~. I t  has  never  been  ident i f ied in 
l iverworts ,  algae or fungi 2b. A single r epo r t  of abscisic 
acid in Penicillium italicum showed t h a t  mos t  p ro b ab l y  

the  fungus had  t aken  the  c o m p o u n d  up f rom its hos t  3. 
We wish to r epor t  here  wha t  we believe to be the  first  
unambiguous  evidence of ( + ) - A B A  formed as a secondary  
metabo l i t e  by  a fungus.  Dur ing  the  screening of t h e  genus 
Cercospora (Deuteromycetes)  for secondary  metaboli tes4,  
we found  t h a t  a s t ra in  ~ of Cercospora rosicola Passerini ,  


