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The invest igat ion of the mechan i sm of the act ion of biological ly act ive subs tances  r equ i r e s  a knowledge 
of the routes  of t r ans fo rma t ions  of  these subs tances  in the organism.  Identification of the metabol i tes  of widely 
used drugs has become a leading subject  of specia l  journals  in recent  yea r s ,  and a number  of r ev iews  has been 
devoted to it [1-4]. One of the main methods used for  recognizing metabol i tes  is m a s s  s p e c t r o m e t r y  in some 
type of combinat ion with GLC, which is due mainly to the i r  high sensi t iv i ty  and select ivi ty .  

The p resen t  pape r  desc r ibes  the p r e l i m i n a r y  c h r o m a t o - m a s s - s p e c t r o m e t r i c  analys is  of the metabol i tes  
isolated f rom ra t  urine a f t e r  the admin is t ra t ion  of alkaloids of the 2 ,3-cycloalkylquinol iz in-4-one group ,  which 
p o s s e s s  cholinotropic act ivi ty  [5, 6]. We cons ider  that expe r imen t s  with a number  of compounds of s i m i l a r  
nature  will lead to the elucidation of a definite r egu la r i ty  in metabol ic  t r ans fo rma t ions .  

The b io t rans format ion  of quinazol in-4-one de r iva t ives  as  drugs  has been studied p rev ious ly  in re la t ion  
to methaqualone [7, 8] and meeloqnalone [9]. The r e su l t s  show that the main products  of the t r ans fo rma t ions  
a r e  hydroxy der iva t ives  at one posit ion or  another  of the initial molecules .  

Our exper iment~ were  p e r f o r m e d  accord ing  to the following plan. The total  metabol i tes  were  ex t rac ted  
f rom the mate r i a l  se lec ted  a f t e r  a p r e d e t e r m i n e d  t ime f rom the introduction of the substance into the animal  
o rgan i sm.  P a r t  of this total  was sepa ra ted  by GLC to de te rmine  its quanti tat ive composit ion.  Another  pa r t  was 
analyzed on the c h r o m a t o - m a s s  s p e c t r o m e t e r  in o rde r  to de te rmine  its quali tat ive composit ion.  In addition, we 
studied the f ragmenta t ion  of the initial subs tances  and the i r  de r iva t ives  including the spec t r a  of  poss ib le  m e t a -  
boli tes.  

The p re sen t  pape r  gives the r e su l t s  re la t ing  to two quinazol in-4-one der iva t ives  - deoxyvasicinone (IX)V) 
(I) and vasicinone (II) [10, 11]. 

The m a s s  spec t rum of DOV is cha rac t e r i zed  by a doublet of s t rong peaks  of the M + and (M - 1) + ions 
(Fig. la) .  It is obvious that the (M - 1) + f ragment  is fo rmed  by the detachment  of a hydrogen a tom f rom the C9 
posit ion.  

Examinat ion by GLC of the total ma t e r i a l  i sola ted f rom the urine col lected in the f i r s t  s ix and the follow- 
ing 12 h a f t e r  the admin is t ra t ion  of the DOV showed the p re sence  of only the initial substance,  but its amount in 
the f i r s t  case  was approx imate ly  25 t imes  higher than in the second. 

The m a s s  spec t rum of the combined ma te r i a l  (Fig. lb) showed, in addition to the doublet of peaks  with 
m / e  186 and 185 cor responding  to (D, the peaks  of ions with m / e  202, 200, 198, 196, 173, 146, and 119. When 
the ene rgy  of the ionizing e lec t rons  was reduced (12 eV) in the spec t rum of the combined ma te r i a l  (Fig. lc) ,  the 
re la t ive  intensi ty of the f ragments  with m / e  185, 173, 146, and 119 had d e c r e a s e d  while the heights of the peaks  
of the ions with m / e  202, 200, 198, 196, and 186 remained  at the same  level .  This  p e r m i t s  the assumpt ion  that  
the l a t t e r  a re  the peaks  of molecu la r  ions. A molecu la r  weight of 202 may co r respond  to a hydroxy der iva t ive  
of DOV. To inc rease  the volat i l i ty  of the poss ib le  metaboli te ,  pa r t  of the total  ma te r i a l  was si lylated.  As a r e -  
sult,  an additional max imum appeared  on the c h r o m a t o g r a m  the re tent ion t ime of which coincided with that of 
the TMS e ther  of vasic inone (II). The m a s s  spec t rum of this ma te r i a l  had the peak of an ion with m / e  274 (M~ 
and of the peak of the ion ( M -  CH3) + that is cha r ac t e r i s t i c  for  TMS e thers .  
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Fig. 1. Mass  spec t r a  of DOV (I) (a), of the 
combined metabol i tes  of (I) at 40 eV (b) of  the 
combined metabol i tes  of (I) at 12 eV (c), and 
of DOV obtained on the c h r o m a t o - m a s s  spec -  
t r o m e t e r  (d)o 
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Fig. 2. Mass  spec t r a  of vasieinone (II} (a), 
of the total  metabol i tes  of (II) at 40 eV (b) and 
of vasic inone obtained on the c h r o m a t o - m a s s  
s p e c t r o m e t e r  (c). 

The re la t ive  amounts  of (I) and (II) in the combined metabol i tes  (i.e., obtained during the 18 h a f t e r  the 
admin is t ra t ion  of the DOV) were ,  according  to GLC, 7 and 93%, respec t ive ly .  

The c h r o m a t o - m a s s  s p e c t r o m e t r y  of the -onsf ly la ted  total  ma te r i a l  a l so  showed the p r e s e n c e  of two 
quinazolinone bases ,  which were  identified as  (I) (Fig. ld) and (II). 
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The predominant conversion of (I) to (II) in vivo permit ted the assumption that the vasicinone shows a 
smal le r  tendency to undergo biotransformation.  In actual fact, in the total obtained from the mater ia l  collected 
during the 18 h af ter  the administrat ion of (ID we found chromatographical ly  about 90:~ of vasicinone and 10% 
of DOV. A check on the ch roma to -mass  spec t romete r  confirmed the presence of both compounds. 

The main direction of fragmentation of the molecular  ion of vasicinone { Fig. 2, a, c), unlike that of DOV, 
compr i ses  the initial cleavage of the C 2 - C  9 bond leading to the successive elimination of an acrolein molecule 
and HCN: 
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As in the case of DOV, the mass  spect rum of the combined metabolites of (II) includes low-intensi ty peaks 
with m,;e 200, 198, and 196. The absence of additional peaks on the chromatogram and in the mass  spectra  of 
components with the corresponding molecular  weights on ch roma to -mass  spec t romet ry  does not permit  the 
s t ructure  of these metaboli t ies or their  amounts in the mixture to be deduced at the present  time. It is most  
l ikely that the compounds with molecular  weights of 200 and 198 are  products of the dehydrogenation of vas i -  
cinone or of the dehydration of its hydroxy derivatives.  

E X P E  R I M E  NTA L 

The experiments  were per formed on white rats  (150-180 g}. The alkaloids in the form of 0.5% aqueous 
solutions of the hydrochlorides were adminis tered intraperi toneal ly at the rate of 50 mg/kg.  Simultaneously, 
4% on the body weight, of distilled water was adminis tered per os to increase the secret ion of the urine. Urine 
collected separa te ly  during the f i r s t  6 and the subsequent 12 h af ter  the administrat ion of the drug was t reated 
with a 1 N solution of Na2C Q to pH 10 and was extracted three t imes with chloroform.  The chloroform layer  
was separated off and evaporation with the aid of a water pump. 

A "Tsvet -4"  chromatograph was used with a f lame-ionizing detector and with a 2 m × 4 mm column filled 
with 5c~ of SE-30 on Chromaton N-AW (0.20-0.25 mm)° The tempera ture  of the column thermosta t  was 200°C, 
and the c a r r i e r  gas was He (45-60 ml/min).  The TMS ether  of vasicinone was obtained by the action of ch loro-  
t r imethyls i lane and hexamethyldisilazane in pyridine on (ID [12]. 

An LKB 2091 ch roma to -mass  spec t romete r  {Institute of Pe t rochemica l  Synthesis of the Academy of 
Sciences of the USSR, V. G. Zaikin) was used with a 1.5 m × 3 mm packed column containing the s tat ionary 
phase SE-30 on Chromosorb W. The tempera ture  was p rog rammed  from 175°C at the rate of 5 degrees /min .  
The c a r r i e r  gas was He (15 ml/min).  The energy  of the ionizing e lect rons  was 70 eV, and the emission cu r -  
rent 25 ~A. The tempera ture  of the molecular  separa tor  and of the ion source was 250°C. 

A MKh 1303 mass  spec t romete r  with a system for the direct  introduction of the sample was used with a 
t empera tu re  of the inlet tube of 120-130°C at e lec t ron energies  of 40 and 12 eV with an emiss ion current  of 
50/~A. 

S U M M A R Y  

It has been found by c h r o m a t o - m a s s  spec t romet ry  that the main product of the t ransformat ion of deoxy- 
vasicinone excre ted  with rat  urine in the unbound form is vasicinone. Vasicinone used as a drug is excreted 
predominant ly  in the unchanged form. 
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The investigation of the s t ruc ture  of melanins is difficult for the following reasons .  In the f i rs t  place, 
the chemical  composition of the substances is complex and heterogeneous.  The schemes for the synthesis  of 
the chromophores  known f rom the l i te ra ture  [1] give an idea of the formation of the monomers ,  but the p rocess  
of  the building up of the polymer  and the question of its s t ruc ture  have so far remained unsolved; fu r thermore ,  
a considerable number of mater ia l s  are  not covered  by the existing classif icat ion [2] .  In the second place, the 
s t ructura l  and functional relat ionships between the components of the biopolymer - its protein moiety and the 
chromophore  - are  unknown. In the third place, the use of spect roscopic  methods, which give ext remely  valu-  
able information on s t ruc ture  at the molecular  leveI, encounters  fundamental difficulties in the case of mult i -  
component po lymers .  In spite of the voluminous l i t e ra ture  devoted to the spect roscopic  investigation of the 
melanins [2, 3], there  are  ve ry  few resul ts  giving information required for understanding their  s t ructure .  

The p rob lem of interpretat ion is the result  of the absence of a well-defined s t ructure  of the e lec t ronic  
and IR absorption spectra.  The lack of contras t  of the melanin spect rum is due to the superposit ion of broad 
absorption bands cha rac te r i s t i c  for the f ragments  of the polymer  molecules.  The pat tern is considerably com-  
plicated by in t ra-  and in termolecular  interactions.  At the same time, the p r o g r e s s  achieved recent ly  in spec-  
t roscopic  methods will, if only part ial ly,  enable the difficulties to be overcome and, in combination with other 
physicochemieal  methods, will pe rmi t  the successful  use of spect roscopy for the investigation of the s t ructura l  
changes of melanins.  

The presen t  paper  gives the resu l t s  of an investigation by physieochemical  and spectra l  methods of the 
change in the composit ion and s t ruc ture  of melanins isolated from a culture of Aureobasidium (Pullularia) 
pullulans, s t ra in  8. We set ourse lves  the following tasks:  to determine the type of chromophore ,  to follow the 
change in the quantitative composit ion of the biopolymer during the g r o ~ h  of the culture,  and to determine to 
what extent the s t ruc ture  and state of the melanin molecules  change as the mic roorgan i sm ages. 

The absorption contours  in the electron spec t rum of alkaline solutions of the melanins before and after  
hydrolysis  (Figs. 1 and 2) a re  not smooth lines as  is stated in the l i te ra ture  [2]. They show inflections due to 
the fact that the spec t rum consis ts  of a number of broad overlapping absorption bands. The positions of the 
maxima of these bands were determined with the aid of special  separat ing techniques [4]. In this way it was 
possible to isolate two absorption bands (h max 280 and 350 nm) in the spec t rum of an alkaline solution of brown 
melanin, and four absorption bands (£max 280, 350,490,  620 nm) in the spectrum of black melanin. 

The maxima at 280 and 350 nm a re  common to all the samples  investigated. They show the presence  of a 
dicarbonyl f ragment  in the chromophore  molecule [5, 6]. 

The inf rared  absorption spec t ra  of the melanins (Fig. 3) contain features  re lat ing to the chromophore  and 
to the protein moiety  of the polymer ,  which complicates  their  assignment.  The spec t ra  of the melanins af ter  
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