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The Oxidat ion of S o m e  Carcinogenic  A r y l h y d r o x y l a m i n e s  to Ni troso  Derivat ives  
wi th  M a n g a n e s e  Dioxide  

Act iva t ed  manganese  dioxide was repor ted  to conver t  
N - p h e n y l h y d r o x y l a m i n e  to  n i t rosobenzene  in 40% 
yield 1, and  6 -hydroxy laminopur ine  to  6-ni t rosopurine i n  
21% yield ~. W a t e r  was used as a reac t ion  media  in b o t h  
repor t s  and  requi red  reac t ion  t imes  of up to 3 h. 

We  wish to  r epor t  t h a t  by  subs t i tu t ing  suff icient  
chloroform to comple te ly  effect  solut ion of t he  aryl-  
hyd roxy lamines  for water ,  t h a t  t h e y  are conver ted  to  
the i r  n i t roso der iva t ives  in a few minu tes  in very  high 
yield wi th  ac t iva ted  manganese  dioxide.  The rapid  ra te  of 
the  reac t ion  a lmost  comple te ly  e l iminates  the  fo rmat ion  
of azoxy  compounds  by  fu r the r  reac t ion  of the  unreac ted  
a ry lhyd roxy l amine  and ni t roso p roduc t  a and /o r  fu r the r  
ox ida t ion  to t he  ni t ro  compounds  4. Therefore,  the  yield 
and pu r i t y  of the  ni t roso compound  is d e p e n d e n t  on the  
pu r i t y  of t he  a ry lhydroxy lamine .  

The ' a c t iva t ed '  manganese  dioxide reagen t  was prepar -  
ed according to  ATTENBURROW et al. 5. The a ry lhydroxy l -  
amines  s were p repa red  f rom the  cor responding  ni t ro  
compounds  by  the  general  p rocedure  of WILLST31TTER 
and KUBLI~: N, 1 - n a p h t h y l h y d r o x y l a m i n e  m.p.  78-79 ~ 
dec. lit. v m.p.  78 ~ N, 2 - n a p h t h y l h y d r o x y l a m i n e  m.p.  
1270 dec. lit. s m.p.  126 ~ N, 2 - f luorenyl -hydroxylamine  9, 
N, 4 -b ipheny lhyd roxy lamine  m.p.  151-153 ~ dec. lit. 1~ 
m.p.  153 ~ N, 3 -d ibenzofu rany lhydroxy lamine  n and  N, 
p h e n y l h y d r o x y l a m i n e  12 

The general  expe r imen ta l  p rocedure  is as follows. To 
freshly  p repa red  a ry lhyd roxy l amine  in suff icient  chloro- 
form to  effect  comple te  solut ion at  0~ was added  2 
equiva len ts  of ac t iva ted  manganese  dioxide a t  once. 
The resul t ing suspens ion  was s t i r red vigorously  under  
n i t rogen for 15 min.  Thin  layer  c h r o m a t o g r a p h y  18 of 
the  reac t ion  m ix tu r e  a t  2 min  in tervals  revealed t h a t  all 
of the  a ry lhyd roxy lamines  s tudied  were comple te ly  
oxidized in f rom 5-10 mill. The manganese  oxide was 
r emoved  by  f i l t ra t ion  t h rough  a bed of Celite and r insed 
wi th  a few ml of chloroformS4. The f i l t ra te  and washings  
were concen t r a t ed  under  reduced  pressure  and the  
compounds  pur i f ied  by  column c h r o m a t o g r a p h y  on 
silica gel ~5 or a l uminum oxide 1% The first  b r igh t  emerald  
green band  was collected, the  solvent  r emoved  in vacuo 
to yield 90-98% ni troso compound  homogenous  on th in-  
layer  ch roma tog raphy .  The following ni t roso compounds  
were p repa red :  1 -n i t rosonaphtha lene  m.p.  84-85 ~ lit. 7 
m.p.  85-86 ~ 2-n i t rosonaphtha lene  m.p.  62-63 ~ lit. 14 m.p.  
62-64 ~ 4-n i t rosobiphenyl  m.p.  74-75 ~ lit. ~9 m.p.  73-74 ~ 
2-ni t rosofluorene m.p.  77-78 ~ lit. 17 77 79 ~ n i t rosobenzene  
m.p.  68 ~ lit. ~s 67 o and  3-n i t rosodibenzofuran  m.p.  111 ~ 
The ident i t ies  of t he  ni t roso compounds  were conf i rmed 
by  compar i son  of the i r  phys ica l  proper t ies ,  IR-  and  
UV-spec t ra  and  Rf  values  wi th  those of au then t i c  samples  
p repa red  by  the  ox ida t ion  of the  cor responding  N-aryl-  
hyd roxy l am ines  in chloroform wi th  a molar  equ iva len t  of 

d ie thy lazod ica rboxy la te  ~5 and  by  the  KMNO~ oxida t ion  
of the  a m m o n i u m  salts  of the  cor responding  N-ni t roso-  
a ry lhydroxylaminesS,  14. Sa t i s fac tory  C, H, and N 
analyses  were ob ta ined  for the  new co mp o u n d  3-nitroso- 
d ibenzofuran  19, 20 

Zusammenfassung. Oxida t ion  von  N, 1-Naphthyl- ,  
N, 2-Naphthyl- ,  N, 2-Fluorenyl- ,  N, 4-t3iphenyl-,  N, 3- 
Dibenzofuranyl ,  und  N, P h e n y l h y d r o x y l a m i n  mi t  Man- 
gand ioxyd  ergibt  nach  kurzer  Reakt ionsze i t  en tspre-  
chende  Ni t rosoder iva te  bei hoher  Ausbeute .  
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Zur B e s t i m m u n g  der Elast iz i t / i t sgrenze  von B i n d e g e w e b s s t r u k t u r e n  in vitro 

Ein  ideal e last ischer  K6rper  ve r fo rmt  sich un te r  der 
E inwi rkung  ttusserer Kr/if te und  gewinnt  seine urspri ing- 
liche Gesta l t  nach  Aufh6ren  der  e inwi rkenden  KrS.fte 
zuriick. Diese Vorg/inge s ind im vorausgese tz ten  Idealfal l  
unabh/ ingig  yon  der  Zeit. Die Elas t iz i t / i t sgrenze 1/~sst 
sich angeben  als diejenige Kraf t ,  Spannung ,  L/~nge oder  
Dehnung,  um die ein K6rper  max ima l  beansp ruch t  oder  
ve r fo rmt  werden  kann,  ohne dass eine ble ibende Deforms-  

t ion nach  E n t l a s t u n g  zurt ickbleibt .  Da es keine absolute  
Elastizit /~tsgrenze gibt, def inier t  m a n  eine technische  
Elast iz i t~tsgrenze,  indem man  b e s t i m m t e  Vere inbarun-  
gen fiber s t a t t h a f t e  prozentua le  R e s t d e h n u n g e n  t r i f f t .  
Dieses Ver fahren  ist bei  den mei s t en  biologischen Gewe- 
ben n ich t  ohne weiteres  anwendbar ,  da sic elastische,  
visk6se und plas t ische Antei le  kombin ie r t  en tha l ten ,  ihre 
init iale L/~nge (SMITH 1, FUNS2' 3) of t  n ich t  den in vivo 


