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I a  ga r  n ich t  gelb sein k a n n :  im ]arblosen 2-Phenyl-4-  
isopropyliden-oxazolon-(5) (III) s t eh t  eine P h e n y l g r u p p e  
m i t  dem A l k y l i d e n - o x a z o l o n - S y s t e m  in Kon juga t ion .  
I m  nur  hellgelben 2-Phenyl -4-benza l -oxazolon-(5)  (Ic) 
t r agen  zwei P h e n y l k e r n e  zur  F a r b v e r t i e f u n g  bei. Die 
2 -Methy l -4 -benza l -Verb indung  I a  m i t  i h rem einzigen,  
a l lerdings  in andere r  S te l lung  s t ehenden  P h e n y l k e r n  
kann,  wie die U V . - A b s o r p t i o n s s p e k t r e n  besttLtigen, 
hOchstens eine Mi t t e l s t e l lung  e i n n e h m e n  (in d icker  
Schich t  blass gr i in l ichge lber  Oberf l / ichenglanz der  
Kris tal le) .  

Absorptionsmaxima yon Azlaktonen in Nther ~ 

-oxazolon-(5) 

2-Phenyl-4-isopropyliden- . . 
2-Methyl-4-benzal- 

(farblos, rein) 
2-Methyl-4-benzal- 

(gelb, unrein)* 
2-Benzyl-4-benzal- 
2-Phenyl-4-benzal- 
2- Styryl-4-benzal- 

Maximum 1 

,~mAx. log e inm/A 

309 4,44 

327 4,46 

327 4,50 
330,5 4,63 
360 4,64 
374 4,79 

Maximum 

~max. 
in m~t log 

234,5 4,12 

231 3,88 

232 3,90 
231,5 4,07 
260 4,25 
289 4,37 

* Die als Verunreinigung vorhandene ~2-Styryl-Verbindung ver- 
ursaeht eln zus/itzliches Maximum bei 373 rn/t mit log ~ = 2,81. 

Die  ]3i ldung des 2 -S ty ry l - az l ak tons  I b  sche in t  aut  
e iner  zus/ i tz l ichen K o n d e n s a t i o n  der  2 -Methy lg ruppe  
des 2 -Methy l -az lak tons  Ia  mi t  i iberschi iss igem Benza l -  
d e h y d  zu beruhen .  Die M e t h y l g r u p p e  wird  durch  das 
he te rozyk l i sche  S y s t e m  zu e inem gewissen Grad  ak t i -  
v i e r t :  farbloses 2 -Me thy l - az l ak ton  I a  l iefer te  m i t  Ben-  
za ldehyd  und  ZnCl~ bei 130 ° 2 -S ty ry l - az l ak ton  Ib  (Ausb. 
18 %);  eine solche U m s e t z u n g  kann  in ge r inge rem Mass 
wohl  auch  un t e r  den  mi lde ren  B e d i n g u n g e n  dcr  Azlak-  
t o n - K o n d e n s a t i o n  erfolgen.  

A u c h  das 2-Benzyl-4-benzal-oxazolon-(5) (Id), das 
:ERLENMEVER und  KUNLIN 2 a u s  Phenaze tu r s~u re  und  
B e n z a l d e h y d  als gelbe P l a t t e n  e rha l ten  ha t t en ,  soll te  
farblos  sein, da  sein S y s t e m  kon jug i e r t e r  Doppe lb in -  
d u n g e n  m i t  d e m  der  2 -Me thy l -Verb indung  Ia  iden t i sch  
is t  (keine K o n j u g a t i o n  zum zus/~tzlichen P h e n y l k e r n  der  
Benzy lg ruppe) .  Tats/~chlich gab die durch  A u f s p a l t u n g  
des rohen,  ge lben Az lak tons  g e w o n n e n e  a -Pheny l -  
aze t amido-z imts / iu re  (IIb) mi t  A z e t a n h y d r i d  ein p rak-  
t i sch  farbloses A z l a k t o n  Id  (Smp.  106-107°),  dessen 
U V . - A b s o r p t i o n s s p e k t r u m  e rwar tungsgem/ i s s  demjen i -  
g c n d e r  2 -Me thy l -Verb indung  Ia  sehr /~hnl ich  ist. 

K,  I~0FENACI-IT 

Organisch-chemische Anstalt der Universit~it Basel, den 
22. Februar ~954. 

Summary  

In  t he  pure  s ta te  2 -methy l -4 -benza l -oxazo lone-5  and 
2-benzyl -4-benza l -oxazolone-5  are b o t h  colourless.  The  
yel low 2 -me thy l -az lac tone  p r epa red  by  az lac tone  syn-  

1 Vgl. E. L. BENNETT und E. HOERGER, Amer. Soc. 74, 5975 
0952).-  Die UV.-Absorptionsspektren wurden yon Herrn Dr. P.  
ZOLLER, Org. Chem. Anstalt der Universit/it Basel, auf einem Uni- 
cam-Spektrophotometer, Modell SP 500, aufgenommen. 

2 E. ]~RLENMEYER und J. KUNLIN, Liebigs Ann. Chem. 307, 163 
(1899). 

thesis  is c o n t a m i n a t e d  with.  2 -s tyry l -4-benza l -oxazol -  
one-5 which  has  o b v i o u s l y  been fo rmed  f rom the  2- 
m e t h y l - a z l a c t o n e  wi th  excess benza ldehyde  in an 
add i t iona l  condensa t ion  react ion .  

A c t i v i t 6  s t a p h y l o s t a t i q u e  d e  c o m p o s 6 s  d u  

g r o u p e  d e s  b e n z o p h 6 n a r s a z i n e s  

A pa r t  l ' a c t iv i t6  s t e rnu t a to i r e  in tense  de la  10-chloro- 
9 ,10-d ihydrophdnarsaz ine  (adamsite)  qui  a fa i t  u t i l i ser  
ce corps  c o m m e  ((gaze) de c o m b a t  au cours  de la  premiere  
guerre  mond ia le  1, les propri6t6s  b io logiques  des subs- 
tances  a p p a r t e n a n t  au groupe  de la  ph6narsaz ine  on t  
6t6 r a r e m e n t  6tudi6es j u s q u ' k  pr6sent .  L ' ana log i e  de 
s t ruc tu re  en t re  les benzoph6narsaz ines  angula i res  2 et  les 
benzacr id ines  canc~rig~nes a v a i t  amen6  LACASSAGNE, 
B u u - H o L  ROVER et  RUDALI a ~ e x a m i n e r  Fac t ion  de 
que lques -unes  de ces benzoph6narsaz ines  sur  la  peau  de 
la  souris,  e t  ces au teu r s  on t  reconnu  ~ ce r ta ins  de ces 
corps une ac t iv i t6  oncog~ne ne t t e  q u o i q u e  faible  (6pila- 
t ion,  hyperk6ra tose ,  p roduc t ion  de pap i l lomes  b6nins). 
P a r m i  les subs tances  po lycyc l iques  canc6rig~nes con- 
nues,  le 3 ,4-5 ,6-dibenzocarbazole  (I), s t r u c t u r e l l e m e n t  
vois in  des benzoph6narsaz ines  angulai res ,  poss~de une  
ac t iv i t6  an t ibac t~r ienne  in tense  vis-A-vis du s t aphy lo -  
coque*. Nous  avons  done pens6 qu ' i l  ~ ta i t  in tdressant  de 
rechercher  si les benzoph6narsaz ines  angula i res  poss~de- 
ra ient ,  elles aussi, des propridt6s  an t ibac tdr iennes .  

La  t echn ique  exp6r imen ta l e  que  nous avons  utilis6e 
est la  s u i v a n t e :  les subs tances  ~. 6 tudier  son t  raises en 
so lu t ion  dans  l ' 6 thanol ,  puis dilu6es en boui l lon  nut r i t i f ,  
de mani~re  ~ ob ten i r  des concen t r a t i ons  de 10 et  1 7/ml.  
Les boui l lons c o n t e n a n t  10 e t  1 ~,/ml son t  ensemenc~s,  
d ' une  par t ,  avec  une  gou t t e  d ' u n e  cu l ture  d'Escherichia 
coli, ~.g6e de 18 h e t  dilu6e au 1/10% d ' a u t r e  par t ,  avec  une  
gou t t e  d ' une  d i lu t ion  i den t ique  d ' une  cu l tu re  ana logue  
de Micrococcus pyrogenes var .  aureus. Les cul tures  sont  
raises en i ncuba t i on  h 37 °, e t  examin6es  j ou rne l l emen t  
d u r a n t  3 ou 4 jours ;  leur  d 6 v e l o p p e m e n t  est  es t im6 par  
app rec i a t i on  visuel le  du t rouble .  Dans  les cas off une inhi-  
b i t ion  pers i s tan te  de croissance a 6t6 observ6e en pr6sence 
de 10 y/ml de la  subs tance  6tudi6e,  un  second essai a 6t6 
fair  c o m m e  su i t :  des boui l lons  c o n t e n a n t  40, 20, 10, 5, 
2,5, 1,25 et  0,62 y /ml  de subs tance  son t  ensemenc~s,  in- 
cub6s e t  examin6s  c o m m e  ci-dessus pour  d6 te rminer  
avec  plus  de prdcision la  concen t r a t i on  inhib i t r ice  mi-  
n imale .  

Dans  ces condi t ions ,  6 subs tances  examin6es  on t  donn6 
les r6sul ta ts  su ivan t s :  

Sur  le s t aphy locoque ,  la 2 ' - (1-m6thylcyc lohexyl ) -10-  
ch loro-9 ,10-d ihydro-3 ,4-benzoph6narsaz ine  (II) p r o d u i t  
un r e t a rd  de croissance aux  concen t r a t ions  de 10 y/ml  
et  1 ~,/ml, son d6riv6 6-m6thyl6  (III)  es t  s t aphy los t a -  
t i que  aux  concen t r a t ions  sup6rieures  ~ 10 ?/ml, et  la  
10-chloro-9 ,10-dihydro-3 ,4-5 ,6-dibenzoph~narsaz ine  (IV) 
est  ac t ive  ~ la concen t r a t i on  de 5 y/ml. Le remplace -  

x Voir J. MEYER, Der Gaskamp/und die chemischen Kamp/stoHe, 
3 e 6dit. (Leipzig 1938), p. 338. - O. MUNTSCa, LeitJaden der Patho- 
logie und Therapie der Kamp/sloHerkrankungen , 4 e ~dit. (Leipzig 
1936), p. 10~2. 

2 N.P.Buu-Hoi, H.K.WEI et R. ROYER, Rev.sci.SZ, 453 (1944}. 
- N. P. Buo-Hoi, H. LE BIHA.~ et F. BINON, J. Org. Chem. 16, 185 
(1951). 

3 A. LACASSAGNE, N. P. Buu-Ho'f, R. ROVER et G. RUDALI, C. r. 
Soe. Biol. 145, 1451 (1951). 

a C. H. BROWNXr¢C et J. B. COHEN, Brit. Med. J. Z, 695 (1921). 
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ment,  chez ces compos4s,  des a tomes  de chlore pa r  des 
rad icaux  mdthy les  a u g m e n t e  l ' ac t iv i t4 ,  car la 2 '-(1-m4- 
thy lcyc lohexy l ) -  10-mdthyl-  9,1 O-dihydro- 3, 4 - ben zophd- 
narsazine (VI) e t  la  lO-mdthyl -9 ,10-dihydro-3 ,4-5 ,6-di -  
benzophdnarsaz ine  (V) sont  s t aphy los t a t i ques  ~ la  con- 
cen t ra t ion  de 1,25 ~/ml,  e t  la  2 ' - (1-mdthylcyc lohexyl )  
6 ,10-d imdthyl -9 ,10-d ihydro-3 ,4-benzophdnarsaz ine(VII )  
l 'est  h la  Concentra t ion  de 2,5 7/ml. 

/ \  
! 

tt t I 11 
\ ~ ' .  / % /  R ¢?',A~'~./,%/ 

i l l  It I ii :1 
~ " , . f  "~4,'\V 'GS' 

NH NH 

(I) I I ;  R = H 
III; R = CH 3 

22-- / 

NH NH 

IV; R = CI VI;  R = H 
V; R = CH a v i i ;  R = CH~ 

Par  contre ,  aucune  des 6 subs tances  6tudi4es n ' a  mon-  
tr6 d ' a c t i v i t 6  bac t6 r ios t a t ique  vis-k-vis  d'Escherichia coli 

la c o n c e n t r a t i o n  de 10 7]ml. 
En  r6sum6, dans  le groupe  de benzoph6narsaz ines  an- 

gulaires,  s t r u c t u r e l l e m e n t  apparen t6es  au 3,4-5,6-di- 
benzocarbazole ,  on t r o u v e  des compos6s poss6dant  une 
act ivi t6  bac t6 r ios t a t ique  61ev6e vis-A-vis du S taphylo-  
coque. On  est  ten t6  de penser  que,  dans  les deux  cas, les 
r6cepteurs  cel lulaires  a t t aqu6s  pou r r a i en t  8tre les m~mes. 

N.  P.  B u I I - H o i  e t  M. WELSCH 

Inst i tut  du Radium de l'Universitd de Paris et Insti tut  
de Bactdriologie de l' Universitd de Liege, le 14 ]anvier 1954. 

Summary  

I t  is shown t h a t  cer ta in  c o m p o u n d s  be longing  to the  
group of  angu la r  benzophenarsaz ines  d i sp lay  a high 
specific bac t e r io s t a t i c  a c t i v i t y  t owards  Micrococcus 
pyogenes var.  aureus. This  biological  p r o p e r t y  provides  a 
fu r the r  g round  of s imi l a r i ty  b e t w e e n  these  c o m p o u n d s  
and one of  the i r  s t r u c t u r a l  analogues ,  3,4-5,6-dibenzo- 
carbazole.  

A u r e o m y c i n  I n a c t i v a t i o n  b y  P a t h o g e n i c  

B a c t e r i a  

While  severa l  o rgan i sms  h a v e  been  r epo r t ed  to be 
res is tan t  to  a u r e o m y c i n  1, there  seems to  be no reference 

1 C.W. PRICE, ~V. A. RANDALL, and H. WELCtt, Ann. N. Y. Acad. 
Sei. 51, ~tl  (1948). - T. M. GOCKE and M. FINLAND, J. Lab. Clin, 
Med. 38, 719 (1951). - J. C. RANSMEIER, H. E. BROWN, and N. DAVIS, 
J. Lab. Clin. Med. 38, 620 (1951). 

in t he  l i t e ra tu re  r ega rd ing  i n a c t i v a t i o n  of a u r e o m y c i n  
by  bac te r i a  1. However ,  the  r eve r sa l  of a u r e o m y c i n  
inh ib i t ion  of Escherichia coli by  c o m p l e x  na tu r a l  ma te r i a l  
has  been shown recen t ly  z. D u r i n g  our  s tud ies  on the  
ef fec t  of an t ib io t ics  in the  g rowth  m e d i u m  on the  e labor-  
a t ion  of ce r ta in  enzymes  by  Vibrio cholerae, i t  was 
obse rved  t h a t  this  o rgan i sm grew well  on a m e d i u m  
con t a in ing  au reomyc in  in concen t r a t i ons  as h igh  as 
1:80,000.  I t  was,  therefore ,  cons idered  of  i n t e r e s t  to  
f ind  o u t  whe the r  au reomyc in  was be ing  i n a c t i v a t e d  b y  
ce r t a in  subs tances  p roduced  by  V. cholerae a n d  if so 
w h e t h e r  th is  p r o p e r t y  was present  in o the r  p a t h o g e n s  
also. The  preliminary- resul ts  ob ta ined  are  r epo r t ed  in 
t he  p resen t  c o m m u n i c a t i o n .  

The  p rocedure  a d o p t e d  for s t udy ing  the  i n a c t i v a t i o n  
of  a u r e o m y c i n  by  V. choterae and o the r  o rgan isms  was  
s imi la r  to  GOTS' m e t h o d  a for  de tec t ion  of penici l l inase.  
0.5 ml  of 24 h old b ro th  cu l tu re  of Staph. aureus (Oxford) 
a n d  t h e  des i red  a m o u n t  of  a u r e o m y c i n  hydroch lo r ide  
so lu t ion  (1 mg/ml )  were  added  to  100 ml  of me l t ed  
p a p a i n - m e a t  agar  (pH 7) a t  a p p r o x i m a t e l y  45°C, 
m i x e d  t h o r o u g h l y  and  d ispensed  in 12-15 ml  lots  in to  
s ter i le  pe t r i  dishes. 24 h o ld  cu l tures  of  o rgan isms  under  
t e s t  were  t h e n  s t r eaked  in t he  midd le  of t he  Staph. 
aureus-aureomycin-agar pla te  and  i n c u b a t e d  a t  37°C. 
The  g r o w t h  of  Staph. aureus in t he  v i c i n i t y  of the  s t r eak  
was n o t e d  a f t e r  1, 2, and  3 days  of  incuba t ion .  

F r o m  the  resul ts  p re sen ted  in t he  Table ,  i t  would  appea r  
t h a t  t h e  o rgan i sms  i n a c t i v a t e d  a u r e o m y c i n  to  d i f fe ren t  
levels,  as shown  by  the  r a p i d i t y  and  e x t e n t  of  appea rance  
of g rowth  of staph,  aureus a round  the  s t r eaked  organism.  
U n d e r  i den t i ca l  condi t ions ,  the  con t ro l  p la tes  d id  no t  
show a n y  g r o w t h  of Staph. aureus. In  the  case of  B.  
subtilis, Proteus X / g H  and  Ps. aeruginosa, i t  was also 
obse rved  t h a t  t he  g rowth  of Staph. aureus was inh ib i t ed  
in t he  i m m e d i a t e  v i c i n i t y  of the  s t reak ,  due  obv ious ly  
to the  p r o d u c t i o n  of  subs tances  i n h i b i t o r y  to t he  seeded 
organism,  

I t  wou ld  also a p p e a r  t h a t  t he  G r a m  nega t i ve  or- 
gan i sms  i n a c t i v a t e d  the  an t ib io t i c  to  a g rea t e r  degree  
than  the  G r a m  pos i t ive  ones, Of t he  o rgan isms  tes ted ,  
the  m a x i m u m  i n a c t i v a t i o n  was b r o u g h t  abou t  by  Ps. 
aeruginosa and  Proteus X I g H ,  which  inc iden ta l ly  have  
been r e p o r t e d  to be qu i te  r e s i s t an t  to  a u r e o m y c i n  4. The  
i n a c t i v a t i o n  of a u r e o m y c i n  r epo r t ed  herein  m a y  be due  
e i ther  to t he  b r e a k d o w n  of au r eomyc in  or  to  the  e labora-  
t ion of subs tances  capab le  of b locking  the  i nh ib i t o ry  
ac t ion  of th is  an t ib io t ic .  The  l a t t e r  poss ib i l i ty  would  be 
in c o n f o r m i t y  w i t h  t he  r ecen t  f indings of FOSTER and  
PITTILLO tf, who  h a v e  shown tile reversa l  of a u r e o m y c i n  
inh ib i t ion  by  a n u m b e r  of v i t amins ,  amino  acids and 
re la ted  compounds .  

F u r t h e r  w o r k  on the  na tu re  of a u r e o m y c i n  i n a c t i v a -  
t ion is in progress.  

S. N. IYER, A. T. DUDANI, and 
D. L. SHRIVAGTAVA. 

Central Drug Research Institute, Lucknow, India,  
January  28, 1954. 
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