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(MeOH) a t  500, 312 and  250 n m  (log e 3.75, 4.52, 
4.51): on add i t ion  of alkali  t he  colour changed  rever-  
sibly to  green wi th  Amaz a t  650, 377, 316 and  271 nm.  
E l e m e n t a l  analyses  a n d  mass  s p e c t r o m e t r y  ~° revea led  
t h a t  t he  p i g m e n t  d id  no t  con ta in  b o t h  n i t rogen  
and  su lphur  and  sugges ted  t h e  molecular  fo rmula  
CI6HnO4, inc lud ing  one m e t h o x y l  group  (Found :  C, 
71.74; H, 4.60; OCH3, 12.03. C,6HI~O 4 requires :  C, 71.61; 
H,  4.47%). A p a r t  f rom the  molecular  ion peak  at  m/e 268, 
t he  mass  s p e c t r u m  of Ha l l ach rome  (Figure 1) showed a 
p r o m i n e n t  [M + 2~+ ion peak  and  d iagnost ic  f r a g m e n t  
ions a t  role 255, 240, 225 and  197, sugges t ing  a qu inono id  
s t ruc ture .  

In  ag reemen t  w i th  th i s  view, H a l l a c h r o m e  showed 
r edox  proper t ies  and,  unde r  ve ry  mi ld  condi t ions ,  r eac t ed  
w i t h  o -pheny lened iamine  to  give a crys ta l l ine  qu inoxal ine  
der iva t ive ,  C**FIIeN20 , (M+ a t  m/e 340). Moreover,  on 
reduc t ive  ace ty la t ion ,  t he  p i g m e n t  a f forded  a leuco t r i -  
aceta te ,  Cz2H2oO 7 (M + a t  m/e 396), mp  148-149 °, which  
had  an a n t h r a c e n e - t y p e  absorp t ion  s p e c t r u m  ~max (log ~) : 
389 (3.71), 369 (3.79), 351 (3.67), 335 (3.45), 253 (4.97)j. 
F r o m  these  resul ts  i t  was  concluded t h a t  I-Iallachrome 
was a h y d r o x y - m e t h o x y - m e t h y l - 1 ,  2 -an thraqu inone .  

F u r t h e r  in fo rma t ion  on t h e  s t ruc tu re  of the  p i g m e n t  
was  o b t a i n e d  f rom t h e  N M R - s p e c t r u m  n (DMSO-d6) 
which  showed the  p resence  in the  a roma t i c  region of an 
AB q u a r t e t  c en t r a t ed  a t  ~ 6.31 and  7.68 (J, 10 Hz) and  
three  1H singlets  a t  d 7.50, 7.80 and  8.42. Compar i son  
of t he  N M R  d a t a  w i t h  those  of some syn the t i c  1, 2-anthra-  
quinones ,  r ecen t ly  descr ibed  b y  BOLDT n'x3, conf i rmed  
the  chemica l  na tu re  of the  c h r o m o p h o r e  and  sugges ted  
for the  p i g m e n t  t h e  par t i a l  s t ruc tu re  I, in which  r ing A 
and B are u n s u b s t i t u t ed .  Thus  Ha l l ach rome  is t he  f i rs t  
a n t h r a q u i n o n e  p i g m e n t  wh ich  is u n s u b s t i t u t e d  a t  posi- 
t ions  9 and  10. F u r t h e r  expe r imen t s  are  now requi red  to  
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ascer ta in  t he  pos i t ions  of the  subs t i t uen t s  which  are 
p r o b a b l y  a r ranged  as shown  t e n t a t i v e l y  in I I  x4. 

Riassunto. Viene desc r i t to  l ' i so lamento  e la ca ra t t e -  
r izzazione deIlo Hal lacromo,  il p i g m e n t o  epitel iale  del 
v e r m e  mar ino  Halla parthenopeia che ~ s t a to  oggeto di  
numerose  r icerche fin dal  1931. Sulla base  dei  r i su l ta t i  
o t t e n u t i  si pub  concludere  che il p ig lnento ,  con t ra r ia -  
m e n t e  a q u a n t o  r ipo r t a to  da al t r i  Autor i ,  ~ u n  met i l -  
metossi-ossi-1,  2 -an t rach inone  (I). Sono in corso ulteriori  
r icerche per  giungere alla def iniz ione comple t a  della 
s t r u t t u r a  del  p igmento ,  che ~ il p r imo  an t r ach inone  r in-  
v e n u t o  in n a t u r a  non sos t i tu i to  nelle posizioni 9 e 10. 
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I d e n t i t y  of  R W - 4 7  a n d  V e n o t e r p i n e  a n d  D e t e r m i n a t i o n  of  t h e i r  A b s o l u t e  C o n f i g u r a t i o n  

I n t e r e s t  in t he  s t ruc tu r e  and  s t e r eochemis t ry  of t he  
na tu ra l ly  occurr ing  1, 2, 3 - t r i subs t i t u t ed  cyc lopen tano id  
m o n o t e r p e n e s  has  been he igh t ened  by  recen t  discoveries  
deal ing wi th  t he  b iosyn thes i s  of the  n o n - a r o m a t i c  por t ion  
of t h e  complex  indole  alkaloids  1. In  th i s  respect ,  t he  
m o n o t e r p e n e  a lkaloids  of t h e  ac t in id ine  group are espec- 
ial ly in te res t ing  because  of the i r  i n t e r m e d i a t e  c o m p l e x i t y  
and  the i r  occasional  co-occurrence in p l an t s  r ich  in indole 
bases,  R e c e n t  pape r s  have  descr ibed  the  isolat ion and  
s t ruc tu ra l  cha rac te r i za t ion  of R\V-47 ~ and  veno te rp ine  3. 
These  alkaloids were i m m e d i a t e l y  recognized to  be ve ry  
s imi la r  in p roper t ies  and,  a l though  the re  were  some 
ini t ia l  ques t ions  s,4, we have  now been  able to  pe r fo rm 
a d i rec t  compar i son  and  are conv inced  t h a t  t h e y  are 
ident ical .  The i r  I R - s p e c t r a  (Nujol) differ  only  in ve ry  
minor  respec ts  and  a m i x t u r e  mel t ing  p o i n t  was no t  
depressed.  The i r  UV-spec t r a  were  ident ica l  and  the  
samples  could no t  be resolved in 3 qui te  d i f fe rent  TLC 

sys t ems  ~. Thei r  NMR-spec t ra ,  ini t ia l ly  t h o u g h t  to  dif- 
fer  s , were  found  to  be  v i r tua l ly  ident ica l  when  b o t h  
samples  were run  a t  60 MHz  (CDCls-+D,O). Dias tereo-  
isomeric  subs tances  would  necessar i ly  differ  more  sub- 
s t an t i a l ly  in p roper t i e s  and  ORD-CD studies  (vide infra) 
d e m o n s t r a t e  t h a t  the  alkaloids are no t  enant iomer ic .  
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The  curves  (all measu remen t s  in methanol)  are  in fact  
ident ica l  wi th in  expe r imen ta l  l imits .  The  very  minor  
differences in proper t ies  are  mos t  l ikely due to  the  
presence of s l ight  impuri t ies ,  poor  s tab i l i ty  of t he  alka- 
loid, and  the  di f ferent  his tor ies  of the  2 samples,  Un-  
for tuna te ly ,  the  2 mater ia l s  are  rare and sufficient 
quan t i t i e s  are  no t  ava i lab le  for a more detai led com- 
parison.  

Compar ison of t he  O R D - C D  spect ra  wi th  t h a t  of 
L-(--)-actinidine (II), whose absolute  conf igura t ion  is 
unambiguous ly  known ~, demons t ra t ed  an enant iomer ic  
re la t ionship  at  the  benzyl ic  posit ion.  The  s tereochemis t ry  
of t h e  benzyl ic  posi t ion in diastereoisomeric  aryl  com- 
pounds  is known to de te rmine  the  sign of the  der ived  
Cot ton effects, and a s y m m e t r y  a t  more d is tan t  centers  
affect  the  in tens i ty  of the  peaksL Since detai led N M R  
studies on RW-47  clear ly  demons t ra te  a cis re la t ionship  
be tween  the  m e t h y l  and hydroxy l  groups, the  O R D - C D  
findings require  expression I for the  absolute  configura-  
t ion of I~W-47-venoterpine 2. The  poor  a s y m m e t r y  of I I  
r e la t ive  to its ex t inc t ion  coefficients p reven t  ob ten t ion  
of accura te  CD values.  The  signs of the  peaks are qua-  
l i t a t ive ly  consis tent  wi th  the  assignment,  

I t  is in teres t ing  to no te  t h a t  t he  ac t in id ine  alkaloids 
occasional ly  h a v e  the  oppos i te  absolute  conf igura t ion  to  
the  glycosides impl ica ted  in indole biosynthesis  and, 
p resumably ,  present  in these  same plants .  The  po ten t i a l  
s ignificance of th is  f inding is no t  clear, especial ly as 
cur ren t  t h ink ing  abou t  the  deta i led  pa thways  be tween  
the  glycosides and the  complex  indote alkaloids involves  
des t ruc t ion  of t he  s te reochemis t ry  a t  b o t h  centers  cor- 
responding to  those  in RVV-47-venoterpine dur ing  the  
course of the i r  fur ther  biological  e laborat ion L 

F u r t h e r  deta i ls  of these expe r imen t s  and s tereochemical  
re la t ionships  of the  complex  indote bases of A lstonia 
venenata will be repor ted  in a full pape r  in p repara t ion  s. 

Zusammenfassung. RW-47  und Venoterp in  sind iden- 
tisch, Die absolute  Konf igura t ion  ist  durch  O R D - C D ,  
Vergleiche m i t  L- ( - - ) -Act in id in  able i tbar .  

L. A. MITSCHER, A. B. RAY 
and A. CHATTERJEE 9 

College o[ Pharmacy, The Ohio State University, 
Cohtmbus (Ohio d3210, USA), 22 June 1970. 

H 

I II  

I. [q~]a00 +300, [q}Jzs5 --860, [~b]260 --360, [~]~s8 --710, 
[~5]2s5 + 2060. [0]26~ + 900, [0]~53 --4840. 

II .  [~b]s00 --  2, [~]~70 +4.5,  [~b]~6s --5,  [qb]2~5 --12.5, 
[qb]2zs --6.5, [q3]~5 -- 12. [012~ neg., [0]~e0 pus., 
[0]24o neg. 
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Acidolytic Cleava~e of Peptide Bonds During Acetylation 

Gas-chromatograph ic  de te rmina t ion  of amino  acids  
was pe r fo rmed  by JOHNSON et  al. 1 using N-ace ty l  a m i n o  
acid n -bu ty l  esters. The  der iva t iza t ion  was carr ied ou t  
by  es ter i f icat ion followed by  acetyla t ion.  I n  t he  present  
exper iments  ace ty la t ion  was carried ou t  first  in order  
to a l low quan t i t a t i+e  me thy l  ester  fo rmat ion  by  diazo-  
methane .  Der iva t iza t ion  of some s imple '  d ipept ides  led 
to  fo rmat ion  of considerable quant i t ies  of the  N-ace ty l  
m e t h y l  esters of the  cons t i tuent  amino  acids (Figure), 
p r e smnab ly  th rough  oxazolone format ion .  A s imilar  
observa t ion  recent ly  published 2 has  m a d e  us communi -  
cate  the  results  presented below. 

F o r  ca l ibra t ion purposes a number  of N-ace ty l  amino  
acids described in the  l i tera ture  3 were synthesized and 
character ized by CHN-analysis .  The  f lame-ionizat ion 
de tec to r  response to each der iva t ive  was de te rmined  by  
dissolving a weighed quan t i t y  of N-ace ty l  amino  acid in 
a measured  vo lume  of me thano l  conta in ing an in ternal  
s tandard .  MethylatioI~ was carried out  quan t i t a t ive ly*  
by  adding  an excess of e thereal  d iazomethane .  1-5 ~I of 
the  resul t ing solut ion was injected into the  gas-chromato-  
graph  (Panchromatograph,  Pye  Scientif ic  Ins t rumen t s  
Ltd. ,  Cambridge,  England) .  

Values wi th in  ± 5 -10% were found for the  der iva t ives  
of Gly, Ala, Val, Ile, Leu, Pro, Lys, Glu, Met, Phe, T y r  

and Trp.  Ace ty la t ion  of the  ind iv idual  free amino  acids 
was effected by  boi l ing for 1 h in acetic acid conta in ing  
by  vo lume  10% acet ic  anhydr ide  and 10% pyridine,  
Af t e r  evapora t ion  of the  solvents  and several  evapora-  
t ions wi th  wa te r  to decompose  residual  anhydride ,  t he  

Yields of N-acetyl amino acids from peptides 

Peptide Deriv- Yield Peptide Deriv- Yield 
ativeof (%}~ ativeof (%)* 

Val-Leu Val 37 
Leu 36 

Glu-Val-Phe Glu ca. 50 
Vat 68 
Phe 100 

~ --Cys-Gly Glu ca. 80 
Cys 

Glu Gly 69 

Gly-Phe Gly 78 
Phe 85 

GIy-Lys-HCI Gly 105 
Lys 88 

Gly-Trp Gly 105 
Trp 88 

Leu-Tyr Leu 66 
Tyr 80 

Reaction time" 1 h. For Glu-Val-Phe the reaction time was 4 h. 
Average of 2 determinations. 


