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Diethyl Azodicarboxylate Oxidation of Some Carcinogenic Arylhydroxylamines to Nitroso Deriva- 
tives 

I t  has been demons t ra ted  t h a t  2-ni t rosonaphthalene l-a, 
1-ni t rosonaphthalene 4 and 4-ni t rosobiphenyl  s are ur inary  
metabol i tes  of the  corresponding arylamines  in the  dog. 
2 -Naphthyiamine  and 4-aminobiphenyl  are bo th  power- 
ful b ladder  carcinogens in m a n  and the  dog whereas 
1-naphthylamine  is p resumably  non-carcinogenic in these 
species. 

I n  order to s tudy  the  carcinogenici ty  of these nitroso 
compounds  in several  species, a rapid and efficient me thod  
of their  synthesis  was sought.  Ex is t ing  methods  are qui te  
tedious and result  in l o w  yields. 

TAYLOR and ~XrONEDA 6 repqr ted  the  oxida t ion  of N-phe-  
ny lhydroxy lamine  to ni t rosobenzene in 89% yield wi th  
d ie thyl  azodicarboxylate .  E x t e n d i n g  this  observation,  we 
wish to repor t  the  rapid and efficacious oxida t ion  of 
N, 1- and N, 2 -naph thy lhydroxy lamine  and N, 4-biphenyl-  
hydroxy lamine  to thei r  corresponding nitroso der ivat ives  
in high yield wi th  this  reagent.  

To a st irred ether  solution of N, 1- or N, 2-naphthyl-  
hydroxy lamine  7,s cooled to 0~ is added dropwise an 
ether  solut ion conta ining one equ iva len t  of f leshly  disti l led 
d ie thyl  azodicarboxyla te  (Aldrich). The  reactions were 
followed by  th in  layer  ch romatography  on silica gel G 
wi th  pe t ro leum ether  (40-60~ acetone (4:1) and the  
nitroso compounds  detected wi th  5% aqueous t r i sodium 
ace tacyanoamino  ferrate.  Af ter  complet ion  (under 1 h), 
the  precipi ta te  of d ie thyl  hydrazod ica rboxyla te  is re- 
moved  by  fi l trat ion,  the  ether  removed  in vacuo,  and a 
benzene solution of the  residue applied to a silica gel 
column and developed wi th  n-hexane-benzene (7: 1) a. 
The  br ight  emera ld  green b a n d  of nifroso compound  was 
collected, the  solvent  removed  in vacuo to yield l ight  
yellow-green crystals  in 90-95% depending on the  pur i ty  
of the  naph thy lhydroxylamines .  The  1- and 2-nitro- 
sonaphthalenes  ~,3,7 were ident ical  to those  prepared by  
the  KMnO 4 oxida t ion  of the  a m m o n i u m  salts of the  

corresponding N-n i t rosonaph thy lhydroxy lamines  (mixed 
rap, I n -  and UV-spec t ra  and Rf  values).  

Using chloroform as a solvent,  4-ni t rosobiphenyl  mp  
73-74 ( l i t )  mp 73-74) was prepared f rom N,4-biphenyl -  
hydroxy lamine  1~ in 90-92% yields. 

Zusammen/assung. Eine  schnelle und wirksame Me- 
thode fiir die Oxyda t ion  ~on N, 1- und N, 2-Naphthyl-  
hyd roxy lamin  und N, 4 -Bipheny lhydroxy lamin  wird be- 
schrieben, bet  der diese H y d r o x y l a m i n e  durch Diethyl-  
azodicarboxyla t  zu den entsprechenden Ni t rosoder ivaten,  
in hoher  Ausbeute  umgewande l t  werden. 
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[4-Proline, 8-Isoleucine]-Oxytocin and [4-Leucine, 8-Isoleucine]-Oxytocin, Possible Intermediates 
in the Evolutionary Series of Neurohypophysial Hormones: Synthesis and Some Pharmacological 
Properties 

The biogenesis of the  neurohypophys ia l  hormones  
appears  to involve  a t  one stage the  s tandard  r ibosomal  
mechan ism of prote in  synthesis  1. I t  is therefore no t  sur- 
prising t h a t  most  of the  s t ruc tura l  differences be tween  
the  homologous hormones  of this  group involve  amino- 
acid replacements  which can be accounted for by  single 
base changes in the  appropr ia te  codons 2,z. The  single 
except ion to this  rule is the  occurrence, in sequence 
posit ion 4, of ei ther  g lu tamine  (oxytocin, the  vas0pres- 
sins, vasotocin,  mesotocin) or serine (isotocin, glumitocin).  
None of the  known codons for g lu tamine  on the  one hand 
and for serin6 on the  o ther  can be in terre la ted by  single 
base changes. This suggests the  occurrence ,  as an evolu- 
t ionary  in termediate ,  of a pept ide  wi th  an  amino acid 
in posi t ion 4 which can be related to  bo th  g lu tamine  and 
serine by  single base changes. Prol ine meets  this condi t ion 
(Table I) bu t  subs t i tu t ion  of this imino acid for an amino 
acid (serine or glutamine) in the  a l ready conformat ional ly  
constra ined cyclic por t ion  of the  molecule would be 
expected  to cause profound changes in the  topochemis t ry  
of the  molecule and hence probably  loss of biological 

ac t iv i ty ;  such a m u t a n t  molecule would  be unlikely to 
survive  long enough to undergo fur ther  evolut ion.  

Al te rna t ive  links be tween  the  4-serine and 4-glutamine 
series th rough  a single in te rmedia te  pept ide  could be  
formula ted  by  postula t ing three successive single base 
changes, one of these changes relat ing 2 codons for the  
same in te rmedia te  amino acid. Leucine and arginine 
mee t  these requi rements  (Table I) and of these 2 the  
neutra l  leucine seems the  most  l ikely in te rms  of the  
' conserva t ive '  charac ter  of the  change. 

To faci l i tate  the  search for possible evolu t ionary  inter-  
media tes  in lower ver tebra tes  we have  synthet ised the  
2 pept ides  regarded as the  mos t  l ikely candidates ,  
[4-proline, 8-isoleucine]-oxytocin (In) and [4-1eucine, 
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