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noch in Einzelheiten unerkl/irte Wirkung in der Bio- 
synthese des Prothrombins haben; da auch trier die 2- 
Methylgruppe und die 2'-3'-Doppelbindung unerl~sslich 
S:ndTs, kann man auch in dieser Wirkung des Vitamins 
K die intermedi/~re Bildung eines sehr reaktiven Me- 
thylenchinons annehmen. Dieses k6nnte natfirlich 
ebenso gut statt mit Phosphat mit -SH-Gruppen yon 
Proteinen oder anderen Substanzen reagieren. Die oben 
besprochenen Inhibitoren k6nnten z.B. ihre hem- 
mende Wirkung durch Abfangen von -SH-Gruppen 
ent falten no, m. 

The same observation is made in the second part, con- 
cerning the origin of the 24-methyl group of ergosterol. 
Different mechanisms of C-methylation by methionin 
are discussed. It  is also shown that the ethylidene 
group of fucosterol is formed by a double transfer of 
the methyl carbon of methionin. 

In the third part the possible biological function of 
the 2-methyl group of vitamin K and the ubiquinones 
is studied; the acid catalysed isomerisation of these 
compounds to very reactive methylene-quinone-chro- 
manes is discussed in detail. 

Summary. In the first part of this review the bio- 
genesis of methyl-branched bacterial lipids through in- 
COrporation of the methyl group of methionin or of 
propionic acid is studied; it is shown that in the bio- 
genesis of tuberculostearic acid, only two hydrogen 
atoms are transferred with the carbon of methionin. 

xt0 Siehe den Artikel von E. LARSSON [Kungl. Fysiografiska S/llls- 
kapets I Lund F6rhandlingar .32, 49 [1962)] betreffend die Re- 
aktion yon -SH-Gruppen mit Methylenverbindungen. 

n:  Wir danken der Direktion der CIBA, Basel, und der Firma Firme- 
nictl & Cie., Genf, ffir ihr Interesse an unseren Arbeiten und Herrn 
Dr. O. ISLER (F. Hoffmauu-La Roche, Basel) ffir die grosszfigige 
~berlassung vieler Vitamin-K-Pr/tparate, 
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S y n t h e s i s  o f  N - P r o t e c t e d  O x y t o c e i n e s  

In  the  last  few years,  new N-p ro t ec t i ng  groups  (e.g. t he  
° m i t r o p h e n y l s u l p h e n y l  group,  etc . ,  Z~RVAS e t  al. :)  as 
Well as new S-p ro tec t ing  groups  (e.g. acyl  groups,  etc. ,  
Z~RvAs et  al. ~) have  been  in t roduced  and  appl ied in this  
l abora tory  for pep t ide  synthes is .  The r emova l  of these  
p ro tec t ing  groups  t akes  place u n d e r  mild condi t ions  to  
avoid undes i red  side react ions .  We have  appl ied  th is  
technique  to syn thes ize  some oxytocin- l ike  pep t ides  ~b-a 
and  the  c o m p o u n d s  I - V .  
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Z-Cys-Tyr- Ile- Glu(NH2) -Asp (NH,2) -Cys-Pro- Leu-Gly-N H2 
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BoC-Cys-'/yr-l/e-Glu(NH2)-Asp(NH~)-Cys-Pro-Leu-Gly-NH 2 
III 
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NPS-Cys-Tyr-Ile- Glu(NH~)-Asp(NH2)-Cys-Pro-Leu-GIy-NH2 
IV 

Z-Cys-Tyr-Ile-Glu (NH~)-Asp(NH~)-Cys-Pro-Leu-GIy-NH,~ 
V 

Z = C6H~CH2OCO 

Bz = C6HsCO 

BOC = (CH3)3COCO 

NPS = o-NOaCsH4S 

By coupl ing p - n i t r o p h e n y l  S - b e n z o y l - N - c a r b o b e n z o xy -  
L-cyste inate  3 wi th  t he  t r i pep t i de  L-prolyl- lMeucylglycin-  
amide  4, the  p r o t e c t e d  t e t r a p e p t i d e  N - c a r b o b e n z o x y - S -  
benzoyl-L-cys te inyl -L-proly l -L- leucylgtyc inamide  was  pre-  
pa red  (m.p. 160-161 °, [alD --73°, c 2.5, DMF).  W h e n  t h e  
c a r b o b e n z o x y  group  of t h i s  p r o t e c t e d  pep t ide  was re- 
m o v e d  by  m e a n s  of H B r  in acet ic  acid, t he  h y d r o b r o m i d e  
of t he  t e t r a p e p t i d e  was  o b t a i n e d .  Coupl ing of t he  t e t r a -  
pep t ide  wi th  ca rbobenzoxy-L-aspa rag ine  by  the  mixed  
anhydr ide  m e t h o d  (using p iva loyl  chlor ide b) gave the  
p ro t ec t ed  p e n t a p e p t i d e ,  ca rbobenzoxy-L-aspa rag iny l -S -  
benzoyl -  L- cys t e iny l -  L- p ro ly l -  L- l eucy lg lyc inamide  (m.p. 
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mon Press, Oxford 1963), p. 27. - (d) A. COSMATOS, L PnOTAK~, 
and L. ZERVAS, Peptides, Proceedings of the Sixth European Pep- 
tide Symposium, Athens (September 1963), (Ed. L. ZERVAS, 
Pergamon Press, Oxford, in press). - A. B~R~ER, J. NmtrCHI, 
and E. KATCHALSK:, J. An:. chem. Soe. 78, 4483 (1956). - M. 
SOROLOVSKy, M. v~rILCtIEK, and A, I)ATCItORNIN:, J. Am. chem. 
Soc. 86, 1202 (1964}. 
m.p. 130 °, [~]D --55°, c 2, DMF (unpublished work of this labora- 
tory). 

a R. A. Bo:ssonsas, ST. GUTTMANN, P.-A. JAQUENOUD, and J.-P. 
WALLER, Helv. chim. Acta 38, t491 (1955}. - M. ZAORAL and ]. 
RUDINGER, Coll. Czech. Chem. Commun. 20, 1183 (1955). 
M. ZAORAL, Coll. Czech. Chem. Comnmn. 27, 1~73 (1962). 
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214-215°, laid --71.5°, c 2.5, DMF). The N-decarbo- 
benzoxylation of the latter by means of HBr  in acetic 
acid followed by step-by-step peptide synthesis, using 
each time the appropriate carbobenzoxy amino acid p- 
nitrophenyl ester ", afforded the fully protected nona- 
peptide I (m.p. 227-229 °, [=]D --64"5°, C 1, DMF). By a 
similar procedure, other fully protected nonapeptidesL 
having the same sequence of amino acids s, have been 
prepared, e.g. I I  (m.p. 224-226 °, [=3D --60"6°, C 1, DMF), 
II1 (m.p. 217-220% [=]D --55'2°, C 1, DMF), and IV (m.p. 
226-229°, [=~D --56"6°, C 1, DMF). Removal  of the S- 
protecting acyl groups from the protected nonapeptides I 
and II  by methmaolysis in the presence of sodium meth- 
oxide gave the N-carbobenzoxy-nonapeptide V with free 
- S H  groups (m.p. 234-235 °, [=~D --46"2°, C 1, DMF). The 
compound V may be called N-carbobenzoxy-oxytoceine 
according to the nomenclature proposed by du Vigneaud. 
Using as starting materials I I I  and IV, the N-t-butyloxy- 
carbonyl- and the N-o-nitrophenylsulphenyl-oxytoceines 
have been prepared in the same manner. 

The details of the synthesis of all the above compounds 
and their transformation to oxytocin will be described in 
a forthcoming publication 9 

Zusammen/assung. Es wird die Synthese yon N- 
substituierten Oxytoceinen beschrieben, in  einem Fall 

wurde die Synthese durch Benutzung des S-Benzoyl- und 
S-Carbobenzoxy-L-cysteins erm6glicht. 

IPHIGENIA PHOTAKI 

Laboratory o/Organic Chemistry, University of Athens 
(Greece), May I], 1964. 

6 M. BODANSZKY and V. DU VIGNEAUD, J .  Am. chem. Soc. 81, 5688 
(1959). 

7 Dicyclohexylammonium salt of N-t-butyloxycarbonyl-S-benzoyl" 
L-cysteine (m.p. 151-153 °, [0~] D +18 °, c 1, DMF), and p-nitro- 
phenyl-S-benzoyl-N-o-nitrophenylsulfenyl-L-cysteinate (m.p. 101- 
10~2°. [tolD --51.5°, c ~, DMF) were used (unpublished work of 
this laboratory) for the last step of the synthesis of nonapeptides 
I I I  and IV, respectively. 

8 For the abbreviations used to denote amino acid residues see: 
Report of the Committee on Nomenclature, PepHdes, Proceedings 
of the Fifth European Peptide Symposium, Oxford (September 
1962) (Ed. G. T. YouNo, Pergamon Press, Oxford 1963), p. ~26t. 
This investigation was supported by the Royal Hellenic Research 
Foundation, to which I am greatly indebted. I also thank Dr. H. 
MANTZOS for the microanalyses and Mr. V. BARDAKOS for helpful 
technical assistance. 

Konf igurat ion  und p h a r m a k o l o g i s c h e  Aktivit/ it  
bei  1 -phen/ i thylsubst i tu ierten  1 , 2 , 3 , 4 - T e t r a -  

hydr o i so c h ino l ine n  

Verschiedene im Phenylrest der PhenRthylseitenkette 
substituierte 1 -PhenXthyl-2-methyl-6,7-dimethoxy- 1,2, 3,4- 
tetrahydroisochinolinderivate zeichnen sich durch phar- 
makologische Aktivi t~t  aus. Als Analgetika beanspruchen 
die 4'-Chlor-(I) 1-3 und die 4 '-Nitroverbindung (II)% als 
Antitussiva die 3', 4'-Dichlor-(III)1 und die 2%4', 5'-Tri- 
chlorverbindung (IV) besonderes Interesse. Zur Abklii- 
rung der Zusammenhiinge zwischen Konfiguration und 
\Virkung wurden diese vier Racemate  in ihre optischen 
Antipoden gespalten. Die pharmakotogische Auswertung 
ergab, class praktisch die gesamte analgetische Aktivi t~t  ~ 
jeweils nur einem Antipoden zukommt% Der gleiche 
Antipode zeigt auch hustenlindernde Eigenschaften 7, 
wiihrend die analgetisch inaktiven Enantiomeren h6ch- 
stens schwach anti tussiv wirken s. Die analgetische Akti- 
vi t~t  n immt  in der Reihe IV < I I I  < I < II  zu, die anti- 
tussive dagegen in der Reihe I < I I I  < IV < II. 

y ' )  CHaO"~( il x 2N 

CHaO/~/~ / "~CH s 
I R I : R  s = H ,  R z = C 1  
II R x = R a ~ H, R a : NO~ 

/ R ,  III  R 1 = H, R e : R 3 = C1 
]V R I = R  2 = R  3 =  C1 

R a / " ~  " / /  V R x = R 2 = I~ 3 = H 

R 2 VI R I = R ~ = H ,  R 2 = N H  a 

Bei den Verbindungen I, I I  und I I I  war jeweils der im 
Na-Licht negativ drehende 0 Antipode der analgetisch und 
antitussiv wirksame Bestandteil;  im Falle yon IV erwies 

sich hingegen der positiv drehende Antipode als die aktive 
Komponente.  Es war deshalb yon Interesse, alle dieso 
optisch aktiven Substanzen durch chemische Reaktionen 
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