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Aus den IR-Spektren ermittelte nichtebene NH-Deformationsschwingungen y ~  und NH2-Kippschwingungen r 

EXPERIF.NTIA 28/4 

Substanz Lage des Absorptionsmaxinmms <~ K~ilteverschiebung~ Zuordnung 
(in cm -1) /IrK (in cm 1) 

Benzimidazol 881 + 27 7NH 
1736 + 15 2yN~ 

Benzimidazol- IDa] 1288 + 17 2TNa 
Purin 864 + 22 y ~  
Adenin etwa 665 b o~N~2 

870 ~ y ~  
7-Mcthyladenin 580 + 15 ~o~2 

1150 + 9 2a)NI~2 
8-Azaadenin 880 + 12 yz~ 
9-Methyladenirl 690 ~ + 17 ~ ) ~  
1-Methylthymin 845 + 15 yNH 

882~ 
A-T-Modell 615 ~ a ~  (Adenin) 

917 c yNH (Thynfin) 
1-Methylcytosin 683 + 5 r 
9-~_thylguanin 860 7 ~  

655 + 18 o ) ~  
G-C-ModelI 890 +12 y~a (Guanin) 

700 ogNt~ (Cytosin) 

Pr~tparation: Nujol-Emulsion oder KBr-Tablette; verwendete Ger~ite: Perkin-Elmer Modell 521 a, Carl Zeiss Jena UR 10 bezw. UR 20. aDie 
Messungen an diesem Ger~it wurden bei einem Studienaufenthalt im Chemischen Institut <~Boris Kidri&~ (Ljubljana) durchgeffihrt; fiir die Er- 
m6glichung dieser Arbeiten danke ich Herrn Prof. D. HAD2I. bMessungen von KANASKOVA et al. I. eMessungen yon KYOGOKU et al. a. 

Neben  der  i iblicherweise ve rwende t en  N-Deuter ie rung  
k6nnen  demzufolge zur Zuordnung  der  N H - D e f o r m a -  
t ionsschwingungen  auch die be im Abki ihlen der  fes ten 
P roben  au f t r e t enden  betr~tchtlichen Versch iebungen  der  
A b s o r p t i o n s m a x i m a  zu gr6sseren Wel lenzahlen  b e n u t z t  
werden.  Eine  Anderung  in der  St~trke der  H-Bri icken,  wie 
sie bei  Ausbi ldung der  komplemen t~ ren  13asenpaarung in 
den NucleinsS, uren auf t r i t t ,  I t ihrt  oft  zu wei teren  Ver- 
schiebungen dieser I R - B a n d e n  und  kann  die ge t rof fenen  
Zuordnungen  erh/irten. Offensicht l ich  lassen sich schon 
re la t iv  geringe Anderungen  der  St~trke der  H-Brf icken in 
diesen Sys t emen  aus Verscb iebungen  der 7N- oder r 
nachweisen.  Dadu rch  wird  die M6glichkeit  er6ffnet,  Kon-  
fo rmat ionsun te r sch iede  in den Nukleins~uren - soweit  sie 
die St~irke der  H-Br t icken  zwischen komplement /~ren Ba-  
sen beeinflussen - mi t  Hilfe dieser Schwingungsf requenzen  
zu erfassen.  

Summary. The N H  out -of -p lane  de format ion  and the  
NH2 wagging v ibra t ions  of base-pai r ing models  of D N A  
and  re la ted  model  subs tances  in t he  solid s ta te  are assigned 
by  deu te ra t ion  shifts,  cooling shifts ,  and shif ts  caused  by  
the  c o m p l e m e n t a r y  base-pair ing.  The sens i t iv i ty  of the  
frequencies  of these v ibra t ions  to var ia t ions  of the  hydrogen  
bond  s t r en g t h  m a y  be useful to  follow conformat iona l  
changes  of nucleic acids. 
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Pter id ine  Content  of S o m e  M e t h a n e -  and M e t h a n o l - O x i d i z i n g  Bacter ia  

The alcohol dehydrogenase  of Pseudomonas sp. M27 
is t h o u g h t  to conta in  a p ter id ine  cofactor  1. Similar ammo-  
n ium- ion-ac t iva ted ,  phenaz ine -methosu l fa te - l inked  alco- 
hol dehydrogenases  have  been  found  in a number  of 
me thane -  and methanol -ox id iz ing  bac te r ia  3. These f indings 
p r o m p t e d  us to measure  the  amoun t s  o f  p ter id ines  in 
some of these  organisms in an a t t e m p t  to  correlate  
p te r id ine  con t en t  and  the  presence  of a me thano l / a lcoho l  
dehydrogenase ,  and  as a f i rs t  s tep  in the  actual  isolat ion 
and  elucidat ion of the  s t ruc tures  of individual  compounds .  

P te r id ine  con ten t  was  measured  by  submi t t i ng  lyo- 
phil ized samples  of bac te r ia  to  alkaline p e r m a n g a n a t e  
ox ida t ion  as descr ibed previous ly  s. Measurement  of 
f luorescence (almost  comple te ly  due to  2-amino-4-hy-  
d roxy-6-carboxypte r id ine)  af ter  ox ida t ion  provides  a 

s imple ,  accurate  value of the  p ter id ine  con ten t  for com- 
par ison among  dif ferent  species. The results  are given in 
the  Table.  

I t  is obvious t h a t  no s ignif icant  correlat ion exis ts  
be tween  pter id ine  con ten t  and  the  presence of me thano l /  
alcohol dehydrogenases .  Values cover a wide range and  
Escherischia coli, for example ,  has  a p ter id ine  con ten t  
in t e rmed ia te  be tween  the  lowest  and  h ighes t  value. The 
a m o u n t  in A nacystis nidulans (a blue-green alga) is ve ry  

1 C, ANTHONY and L. J. ZATMAN, Biochem. J. 104, 960 (1967). 
2 R. N. PATEL and D. S. HOARE, personal communication. 
3 F. I. MACLEAN, I-I. S. FORREST and D. S. HOARE, Arch. Biochem. 

Biophys. 717, 54 (1966). 
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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. 

4 T. URUSHIBARA, H. S. FORREST, D. S. HOARE and R. PATEL, 
Biochem, J., 25, 141 (1971). 

5 T. URUSHIBARA and H. S. FORREST, Biochem. Biophys. Res. 
Commun. 40, 1189 (1970). 
M. DWORKIN and J. W. FOSTER, J. Baet. 72, 646 (1956). 

T R. WHITT~NBURY, K. C. PmLLIPS and J. F. WILKINSON, J. gen. 
Microbiol. 61, 205 (1970). 

s j .  W. FOSTER and R. H. DAVIS, J. Baet. 91, 1924 (1966). 
9 p. HIRSCH and S. F. COATI, Arch. Mikrobiol. dS, 339 (1964). 

10 R. J. 1V[EHTA and D. S. HOARE, personal communication. 
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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). 


