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bes i t z t  das  ]3iliverdin hier  dense lben  ]3indungstyp wie 
die Gal lenfarbstoffe  in den Phykobi l inen4;  hierauf  und 
n ich t  auf der  chemischen  S t ruk tu r  der  f a rbgebenden  
Gruppen  dtirfte die von  LEMBERG 5 und FONTAINE 6 ge- 
fundene  spekt ra le  Nhnl ichkei t  mi t  dem P h y k o z y a n i n  
beruhen.  Mit dem L6sen der  N-Azy l -Bindung  verschwin-  
de t  die spektra le  Besonderhe i t  des Creni labrus-Blaus : Das 
langwellige Maximum,  das in 0 , 1 n H z S O  4 bei 6 6 5 n m  
liegt, versch ieb t  sich be im t~rhitzen der  sauren L6sung 
(1 h auf 100~ auf 670-675 nm;  dieselbe Verseh iebung  
f inde t  m a n  be im Ans/iuern des a lka l ibehandel ten  Chro- 
moprote ids .  Freies Bi l iverdin absorb ier t  in 0,1n H2SO,, 
wie in methanol .  SalzsXure 7, max imal  bei  670-680 nm. 

Die beiden Bindungen  sind sicher such  durch  S~iure 
(kalte konzent r ie r te  Salzs~ture bzw. heisse verd i inn te  
Schwefels/iure) spal tbar ,  was fiir die E s t e r b i n d u n g  dnrch  
den  Chroms~iureabbau des s / iurebehandel ten  Chromopro-  
te ids  bewiesen wurde.  U n t e r  S&ureeinwirkung reagieren 
aber  die Viny lg ruppen  yon Porphyr inen8,  Porphyr inoge-  
nen 9 und  Gal lenfarbs toffen 1~ mi t  Thio lgruppen  des Pro-  
teins.  Diese Sekund~rreakt ion  t r i t t  s u c h  be im Crenilabrus- 
Blau auf (vgl. Chroms/ iureabbau bei 100 ~ wobei  gleich- 
zeitig das Pro te in  zu P e p t i d e n  hydro lys ie r t  wird. Das 
Reak t i onsp roduk t  ist weder  wasserlOslich (wie das Aus- 
gangsmater ia l )  noch chloroformlOslich (wie I3iliverdin), 
16st sich abe t  in Amyla lkohol  und  in methanol i s ie r te r  
Salzs/iure. Aus ihm lg~sst sich durch  nachtrS.gliche Ein-  
wi rkung  yon Alkali  kein Bil iverdin mehr  gewinnen.  

Summary. The blue bi l iprote in  f rom the  fins of the  
Medi t e r ranean  fish Crenilabrus pavo C.V. was analysed  
wi th  respect  to  l inkages be tween  colouring m a t t e r  (bili- 
verd in  I X a )  and apoprote in .  I t  was shown by  chromic  
ox ida t ion  unde r  various condi t ions  and de t e rmina t ion  
of degrada t ion  p roduc t s  t h a t  one of the  outer  and  one 
of the  inner  r ings of bi l iverdin  are free. The remain ing  
inner  r ing is bound  to  the  apopro te in  p r e sumab ly  by  all 
es ter  bond,  while the  labi l i ty  of tile l inkage b e t w een  one 
oute r  r ing and  apopro te in  cor responds  to a N-acyl -bond.  
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A l k a l o i d s  of Aspidosperma melanocalyx M u e l l - A r g .  

An inves t iga t ion  of the  alkaloids of the  bark  of Aspido- 
sperms melanocalyx Muell-Arg. 1 has resul ted in the isola- 
t ion  of 2 principal  bases. The first, ex t r ac ted  by chloro- 
form from aqueous solut ion at  pH 4, was ident i f ied as 
N-acetyl-16,  17-d ihydroxyasp idosperm idine (demethyl -  
aspidocarpine ,  1) 2,3. The presence of t races  of the  N- 
prop ionyl  analogue of 1 (II) was indica ted  by mass  
spec t romet ry .  

1 Collected near Couto de Magalhfies, Diainantina, Minas Gerais 
and Itaiagu and l.uisiana, Goi~is, Brazil, by Mr. A. P. DUARTE 
who also identified the plant. Registered in the Rio de Janeiro 
Botanical Garden under Nos. 123334, 123335, and 125163. 

2 C. FERRARI, S. McLEAN, L. MARION and K. PAI.M~:R, Can. J. 
Chein. 47, 1531 (1963). 
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thank l)r. RF.I.YVELD for kindly furnishing comparison salnples. 
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A second alkaloid ext rac ted  by  chloroform at  p H  5, 
crystal l ized direct ly  and af ter  recrystal l izat ion f rom 
hexane had m.p. 274-275 ~ EeT~ + 108~ (c, 1.01 in pyri-  
dine) 12 then  Ce(SOa) 2 colour blue-green. High  resolution 
mass spec t romet ry  ~ established the  molecular  formula  
C42I-I~,N408 (found, M 710.40631; calc., M 710.40431). 
IR-absorp t ion  at  2.92 and 6.11 ~x indicated the  presence 
of hydroxy l  and s trongly hydrogen-bonded  amide groups 

, ~EtOH as present  in I. The UV-specrrum,  area x 236 and 297 nm 
sEtOH-NaOH (e 19,500, 11,500), "'mm~EtOH 2 6 2 n m  (e3550), "'ma* 

243, 302 and 335 (intl.) mn  (e 16,900, 8600, 6800), was 
unal tered  in acid. I t s  ba thochromic  shift  in alkali  shows 
the  alkaloid to be phenolic.  The  NMR-spec t rum (100 MHz 
in pyridine-Ds) 4 showed t h a t  the  molecule  was a t rue  
d imer  hav ing  2 CH2CH 3 (triplet, 0.67 b, J = 7 HZ) and 
2 N-COCH3 (singlet, 2.33 ~) groups and 2 protons  in 
posi t ion 2 of an N-acylaspidospermidine  skeleton (broad 
quar te t ,  4.20 6). Only 2 a romat ic  protons were present  
and these appeared as a singlet  at  7.11 d. Ace ty la t ion  
wi th  acetic anhydr ide-pyr id ine  (24h  a t  25~ 15 min  
a t  90~ gave a te t ra-O-aceta te ,  m.p. 135-140 ~ whose 
mass spec t rum showed M+, 878 wi th  successive losses 
of ketene to give peaks a t  836, 794, 752 and 710. The 
lower region of the  mass spec t rum showed doubly  charged 
ions of the  same masses, bu t  was otherwise similar to 
t ha t  of the  original alkaloid. Taking these facts into 
account ,  the  mass spectral  f ragmenta t ion  is in entire 
accord wi th  s t ructure  I I I .  M-28, M-42, M-43, m/e  124 
(base peak), 138 and 152 indicated an N-ace ty l  aspido- 
spermidine structure,  bu t  the  indolic peak  found a t  m/e  
162 in the  spec t rum of I is shifted to m/e  516 in both  
I I I  and its te t raace ta te .  The  difference in mass corresponds 
to subs t i tu t ion  by  a uni t  o f  s t ruc ture  I (with loss of 2 
hydrogen  atoms) and this peak is assigned s t ructure  (a). 
2 minor  peaks at  m/e  160 and 190 are in terpre ted  as due 
to the  al iphat ic  por t ion  (b)~. 

The alkaloid (I) has a romat ic  proton absorpt ions a t  
6.76 and 7.17 ~ ( J  = 8 Hz). I n  the  dimer,  the  absorpt ion 
at  h igher  field is absent.  This  can be a t t r ibu ted  to the  
C-15 pro ton  and the  l ink between the  2 halves  is thus  
placed at  C-15, 15' in I I I .  Comparison of the  UV-spec t rum 
of the  dimeric  alkaloid wi th  tha t  of I shows a substant ia l  
increase in in tens i ty  as well as a ba thochromic  shift, 
indicat ing considerable eonjugat ion  of the  aromat ic  rings. 
Models show tha t  the  degree of coplanar i ty  necessary for 
such conjugat ion  could only be achieved if the l inkage 
were 15-15 '6. 

Zusammen[assung. In  A spidosperma melanocalyx wurde 
N-Acety l -  16, 17-dihydroxy-aspidospermin (Desmethyl-  
aspidocarpin) gefunden sowie dessen durch oxyda t ive  
Dimeris ierung ents tandenes  1~ Die St ruktur -  
aufkl~trung basiert  auf  physikal isch-chemischen Methoden.  
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Direct Synthesis of p-Methoxybenzyl Carbazate and p-Methoxybenzyloxycarbonylamino Acids 
Using p-Methoxybenzyl Chloroformate as Reagent 1 

Use of p -me thoxybenzy loxyca rbony l  EZ(OMe)~ as a 
p ro tec t ive  group in pept ide  synthesis  was rev ived  by the  
f inding of WI~YGAND and HUNGER 2 in 1962 tha t  the  
group can be removed  easily wi th  t r i f luoroacet ic  acid in 
the  presence of anisole. The  pro tec t ive  group can be 
in t roduced into amino acids wi th  p -methoxybenzy l  azido- 
formate2,  p -me thoxybenzy l  p -n i t rophenyl  carbonate2,  
and p -me thoxybenzy l  1-piperidyl carbonate  s. However ,  
a more  convenient method  should be developed for 
ex tens ive  use of this p ro tec t ive  group. 

This  paper  shows tha t  p -me thoxybenzy l  chloroformate,  
which is easily prepared fronl anisyl  alcohol and phosgene, 
can be used as a reagent  to synthet ize  p -me thoxybenzy l  
carbaza te  and Z(OMe)-amino acids direct ly  by the 
Scho t t en -Baumann  reaction.  Prac t ica l  condit ions for syn- 
thesis of the  chloroformate  are also reported.  

Materials and methods. A solution of anisyl  alcohol 
(138 g, 1 tool) in dry  ether  (700 ml) was added drop- 
wise wi th  s t i r r ing to a solution of phosgene (200 g, 2 tool) 
in dry  ether  (1 1) over  a period of 30 rain at  0~ Then, 
the  solut ion was concent ra ted  to  about  400 ml  under  
reduced pressure in an ice-salt  bath,  and the  resul t ing 
ether  solut ion was used in fol lowing reactions as a solution 

of p -me thoxybenzy l  chloroformate  w i thou t  fur ther  puri-  
fication. 

This  p -me thoxybenzy l  chloroformate  solution (1 mol) 
was added drop-wise to a suspension of 80% hydrazine  
hydra te  (625 g, 10 tool) in chloroform (1 1) at  0~ over  
a period of 90 rain wi th  vigorous stirring. St i r r ing was 
cont inued for an addi t ional  30 rain at  room tempera ture .  
The p roduc t  was ex t rac ted  wi th  chloroform after  addi- 
t ion of 2 N  N a O H  (500 ml). The organic layer  was washed 
wi th  water ,  dried over  anhydrous  Na2SO4, and concen- 
t r a ted  to a residue, which was recrystal l ized from chloro- 
form and n-hexane;  the yield of p -me thoxybenzy l  car- 
bazate  was 167 g (85.2% from anisyl alcohol), m.p. 76 to 
77~ repor ted  m.p.  71-74~ 2. Anal.  Found :  C, 54.96; 
H, 6.19; N, 14.26~ . Calcd. for C9H1203N2: C, 55.09; 
H, 6.17; N, 1 4 . 2 8 % .  

x Presented at the 6th Symposium on Peptide Chemistry at Kyushu 
University, Fukuoka (Japan), 23 November 1968. 

2 F. WEYGAND and K. HUNGER, Chem. Bet. 95, 1 (1962). 
3 j .  H. JoNEs and G. T. YOUNC, Chemy Ind. 1966, 1722. 


