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Organism Ref. Methanol/alcohol Pteridine content 
dehydrogenase [zM/g Cell 

(dry weight) 
~M/g Protein 

Pseudomonas M27 1 + 0.29 0.24 
Pseudomonas methanica s + 0.14 
Methylococcus capsulatus (Bath) ~ + 0.10 0.33 
MeChylococcus capsulatus (Texas) s + 0.76 0.37 
Hyphomicrobium sp. ~ + 0.46 
Methylosinus trichosporium (strain PG) 7 + 0.25 0.075 
Methylosinus sporium (straiu 5) ~ + 0.37 
Methylobacter sp. ~ + 0.30 

Pseudomollads 
Yellow organism 10 + 0.07 
White organism 10 + 0.10 
Pink organism (grown on methanol) 10 + 0.24 
Pink organism (grown on succinate) + 0.15 

Pink yeast 10 _ 0.09 
Arthrobacter sp. lo 0.27 0.108 
Escherischia coli 3 not determined 0.5 
Zyotobacter vinelandii 3 not determined 0.020 
Anacystis nidulans 3 not determined 6.8 
Chromatium D 3 not determined 0.20 

substant ia l ly  higher  than  is found in these organisms. A 
few values  were calculated in terms of the  prote in  conten t  
of t he  cells b u t ,  a l t h o u g h  th i s  r e so lved  t h e  a p p a r e n t  con-  
t r a d i c t i o n  b e t w e e n  t h e  t w o  s t r a i n s  of Methylococcus 
capsulatus ( the  ' B a t h '  s t r a i n  m u s t  c o n t a i n  a la rge  a m o u n t  
of n o n - p r o t e i n a c e o u s  mate r i a l ) ,  i t  did n o t  s h o w  a n y  o t h e r  
s ign i f i can t  t r ends .  

T h e  p t e r i d i n e s  in t h e  Pseudomonas sp. (p ink  o r g a n i s m )  
h a v e  b e e n  iden t i f ied  u s ing  m e t h o d s  desc r ibed  p r e v i o u s l y .  

The 4 compounds  isolated from this organism are neopter in  
cyclic phosphate4,  2-amino-4-hydroxy-6-carboxypter i -  
dine, neopterin,  and 2-amino-4-hydroxy-6-methylpter i -  
dine. They  were isolated in the  rat io 3.5 : 2:1 : 4.7, respec- 
t ively.  These have  also been isolated from M. capsu- 
latus 4, and, apar t  f rom the  cyclic phosphate ,  f rom 
Methylosinus sporium strain 5 and Methylosinus tricho- 
sporium strain PG 5. There thus  appears  to be considerable 
s imilar i ty  in the  compounds  occuring in these bacterial1. 
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Zusammen/assung. Der Pteridin-Gehalt einiger Me- 
than-oder Methanol-oxydierender Bakterien scheint nicht 
mit der Anwesenheit einer spezifischen Methanol- 
dehydrogenase zusammenzuh/ingen. Pteridine einer Pseu- 
domonas Sp. (pink organism) wurden identifiziert. 
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A n  U r i n a r y  M e t a b o l i t e  of  B r o m a z e p a m  

B r o m a z e p a m  1, 7-bromo- l ,3-d ihydro-5(2-pyr idyl ) -2H-  
1 ,4 -benzod iazep in -2 -one ,  is a m e m b e r  of t h e  1 ,4 -benzo-  
d iazep ines  s u c h  as ch l o rd i azepox i de  a n d  d i a z e p a m .  I t  is 
n o w  u n d e r  cl inical  e v a l u a t i o n  as  a p s y c h o t r o p i c  d r u g  in 
t h e  Control  of a m b u l a t o r y  sch izophren ic s .  T h e  p r e s e n t  in- 
v e s t i g a t i o n  w a s  u n d e r t a k e n  in o rde r  to  i sola te  a n d  to  cha r -  
ac ter ize  u r i n a r y  m e t a b o l i t e s  of b r o m a z e p a m  a d m i n i s t e r e d  
to  dogs  as  well  as  to  r a b b i t s .  T h e  d r u g  w a s  a d m i n i s t e r e d  
ora l ly  in a s ingle  dose  of 200 m g / k g  to  r a b b i t s  a n d  50 m g /  

kg to dogs. Urine was collected during the following 48 h 
and hydrolysis of glucuronides was carried out by the 
usuaI method employing fi-glucuronidase. The hydroly- 

1 Bromazepam (Ro 5-3350) is synthesized by R. IAN FRYER, R. A. 
SCHMIDT and L. H. STERNBACH, Department of Chemical Research, 
Hoffmann-La Roche, Inc., Nutley, N. J., USA (J. Pharm. Sei., 
53, 264, 1964). 
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Rf values and colour reactions of bromazepam and its metaholites in thin-layer chromatography 

EXPERIENTIA 28]4 

Substance Solvent system Color reaction 
I II III Dragendorff Bratton-Marshall Phenol reagent 

Bromazepam 0.05 0.05 0.53 orange purple ~ -- 
2 -Amino-5-bromobenzoylpyridine 0.74 0.60 0.85 orange purple -- 
Unknown metabolite 0.58 0.34 0.84 orange grayish purple blue b bluish gray c 

Adsorbent: Silica Gel G (Merck). Solvent system: I, Chloroform-ether (3:1); II, Chloroform-acetone (9:1); III, Ethyl acetate. �9 Spray with 
the Bratton-Marshall reagent after hydrolysis by 2N H2SO 4. b Potassium ferricyanide-ferric chloride reagent, o Folin-Cioealteu reagent. 

zate  was ad jus ted  to  p H  8.0 and ex t rac ted  wi th  e thy l  ace- 
ta te .  The ex t r ac t  was f irs t  dried over  anhyd ,  sod ium sul- 
fa te  and  then  evapora t ed  in vacuo.  The residue was dissolv- 
ed in a smal l  a m o u n t  of e thy l  ace ta te  and was sub jec ted  to 
th in- layer  ch roma tog raphy .  The Table  shows the  Rf  va- 
lues and  colour reac t ions  of b r o m a z e p a m  and  i ts  me ta -  
bol i tes:  The res idual  p a r t  was c h r o m a t o g r a p h e d  on a 
co lumn of Silica Gel by  successive elut ion wi th  chloroform- 
e ther  (3:1). The eluate  was t h e n  s u b m i t t e d  to  r ech romato -  
g raphy  on a Silica Gel column. E lu t ion  wi th  t he  same sol- 
v e n t  sy s t em  and  recrys ta l l iza t ion  of the  eluate  f rom chlo- 
ro form yielded ca. 20 mg of an unknown  metabol i te .  The 
c o m p o u n d  was ob ta ined  as orange pr i sms of m.p.  204-206 ~ 
(decomp.).  Thin- layer  c h r o m a t o g r a p h y  wi th  the  solvent  
sys t em m e n t i o n e d  in t he  Table revealed a discrete  spot  
w i thou t  tail ing. Anal.  calcd, for CI~HgO2N2Br: C, 49.17; 
H, 3.09; N, 9.56. F o u n d :  C, 49.27; H, 2.95; N, 9.81. 
U V~50~176 aq'EtOH (loge) : 238 (4.24), 280 shoulder  (3.89), --  .. max n m  
410 (3.61). I R  KBr Vma x c m - l :  3450 (OH), 3300 (NH~), 1630 

(C=O) .  N M R  (in DMSO-d~) 6 : 7 . 0 2  (1H, doublet ,  j = 
2Hz, a romat ic  C4-H), 7.17 (1H, doublet ,  J = 2Hz, a romat ic  
C6--H), 8.15 (4H, mul t ip le t ,  py r idy l  C--H, th is  pyr idy l  aro- 
mat ic  p ro tone  signal was no t  changed  f rom the  p ro tone  si- 
gnal of 2-amino-5-bromobenzoylpyr id ine) .  Mass Spec t rum 
m/e: 292 (M+). F r o m  the  spect ra l  and  e lementa l  analysis  
data ,  t he  s t ruc tu re  of the  metabo l i t e  under  inves t iga t ion  
was assumed to be a 3 -hydroxyla ted  der iva t ive  of 2-ami- 
no-5-bromo benzoylpyr id ine .  For  the  purpose  of ident i-  

fying the  posi t ion of the  h y d r o x y  group, the  syn thes i s  of 
the  au then t i c  subs tance  is now under  way. I t  appears  t h a t  
the  ma j o r i t y  of t he  me tabo l i t e  was excre ted  as the  glu- 
curonide  con juga ted  form in the  urine, i t  m a y  be conclud- 
ed t h a t  b r o m a z e p a m  itself, or af ter  opening of the  benzo-  
diazepine  ring, undergoes  a process  of hydroxyla t ion .  De- 
tails will be  publ i shed  in the  near  future.  

Zusammenfassung .  Es  wird tiber Versuche  zur Isolie- 
rung yon  Metabol i ten  im H a r n  des IZaninchens und  des 
H u n d e s  nach  e inmal iger  oraler Gabe yon  B r o m a z e p a m  in 
hohen  Dosen  ber ichte t .  Die Ergebnisse  der E l emen ta r -  
analyse  und  des UV-, IR- ,  NMR-  und  Massenspek t ren  
deu ten  darauf ,  dass  es sich um das 3 -H y d ro x y -D er i v a t  des 
2-Amino- 5 -brombenzo lypyr id in  handel t .  
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The Penetrat ion  of the M e m b r a n e  of Mitochondria ,  obtained f r o m  Livers  of Adult  or Old Rats ,  by  
Different Anions  

The anion pe rmeab i l i t y  of mi tochondr i a l  m e m b r a n e s  
has  been  widely  inves t iga ted .  I t  was shown,  in experi-  
m e n t s  pe r fo rmed  by  measur ing  mi tochondr ia l  swelling, 
t h a t  chloride and  fumara t e  p e n e t r a t e d  mi tochondr i a  
poorly,  b u t  ci t rate ,  malate ,  phospha te ,  and  succinate  
p e n e t r a t e d  well w i th  t he  aid of specific t ranslocases .  The 
pe rmeab i l i t y  of c i t ra te ,  ma la te  and  succinate  also required 
a smal l  a m o u n t  of phospha te ,  in add i t ion  to  which  the  
c i t ra te  p e n e t r a t i o n  requi red  a smal l  a m o u n t  of ma la te  1, 3. 

SPENCER and  L~WENSTEIN 3 s t ressed the  impor t ance  of 
c i t ra te  ion t r ans loca t ion  f rom the  mi tochondr ion  in to  the  
cy top l a sm to insure the  normal  f a t t y  acid synthesis .  
ABRAHAM et  al. a and  o thers  s found  a decreased f a t t y  acid 
syn thes i s  in t he  l iver cells of adul t  ra ts  which  developed 
hyper l ipaemia .  In  t he  case of old animals,  however ,  an 
increase ins tead  of th is  decrease was observed ~. For  these  
reasons i t  seemed w o r t h  inves t iga t ing  the  swelling of liver 
mi tochondr i a  ob ta ined  f rom norma l  a n d  hyper l ipaemic  
ra ts  of d i f fe rent  ages in the  presence  of d i f fe rent  anions. 

Methods.  E x p e r i m e n t s  were made  on 44 adul t  (4-6- 
month-o ld)  and 28 old (24-26-month-old)  W i s t a r  inbred  
male  ra t s  kep t  on 15 g semisyn the t i c  diet  daily.  One half  
of all age-groups were neuro t ized  according to  a f ixed 
scheduled  p r o g r a m L  Af te r  the  comple t ion  of the  pro-  
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