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Daring a s e a r c h  for  potential  metaboli tes  of the dihydroquinazoline alkaloids in the animal  o rgan ism,  we 
have studied the mass  spec t r a  of dihydro der ivat ives :  those of deoxypeganine (D, of peganine (I1), of deoxy-  
vasicinone (HI), and of vasicinone (IV) [1], and also thei r  deuter ium analogs (V-VIID. 
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The spec t r a  of disubst i tuted 1 ,2 ,3 ,4- te t rahydroquinazol in-4-ones  have been investigated by Bogentoft and 
Danielson [2], who es tabl ished that the main direct ion of f ragmentat ion of these  compounds is due to the split t ing 
out of the rad ica l  f r o m  C~ Information on al icycl ic  der iva t ives  of the sys tems  cons idered  is l imited to the 
spec t rum of a hexahydropyrldoquinazoline [3]. The authors  concerned [3] assumed that the 100% ion of this 
spec t rum,  (M - 57) +, a r i s e s  as the r e su l t  of the elimination of a polymethylene chain. 
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The f ragmenta t ion  of the te t rahydroquinazol ines  (I) and 01) and the te t rahydroquinazol inones  (HI) and (IV) 
shows a number  of quali tat ive and quanti tat ive d i f ferences .  On compar ing  the hydroxy der iva t ives  (II, IV) and 
the deoxy der iva t ives  (I and HI), qual i tat ive d i f ferences  between the spec t r a  a r e  main ly  observed .  

One of the mos t  important  quanti tat ive di f ferences  in the spec t r a  of (I) and (HI) and of (ID and (IV) is the 
intensi ty of the peaks of the (M - 1) + ion (Figs. 1 and 2). In spi te  of the fact  that  he re  the re  is an analogy with 
the behavior  of deoxyvasicinone and vasic inone [4], in the ca se s  under considera t ion  a hydrogen a tom is mos t  
p robably  spli t  off not f r o m  C 9 but f r o m  C2, which leads to the fo rmat ion  of the ions of protonated deoxyvas i -  
cinone and vasic inone (scheme) .  At the s a m e  t ime ,  the hypothesis  of the influence of the OH group at C 9 on the 
intensi ty of the (M ~ H) + peak is not conf i rmed on pass ing  to the spec t rum of peganine [5, 6] - an alkaloid con- 
taining an OI-I group in this position. In its spec t rum,  the peak of the (1VI - H) + ion is the 100~0 peak, which is 
due to the s tabi l i ty  of the quinazoline s y s t e m  a r i s ing  a s  the r e su l t  of the spli t t ing out of hydrogen at C 4. 
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The absence  of a r. bond between N 1 and C 2 in the t e t r ahydro  de r iva t ives  {I-VH]) s t imula tes  the c leavage  
of the C 2 - C  9 bond, the tendency to which i nc rea se s  when a hydroxy group is p resen t  at Cp This  c leavage  then 
leads  to the breakdown of r i ng  C by the el iminat ion of the C9-C10 or  the C g - C l l  chain. In all  c a se s  apa r t  f r o m  
that  of dihydrodeoxypeganine fl}, the f i r s t  p roce s s  leads to one of the most  widely dis t r ibuted f r agmen t s .  The 
s tabi l i ty  of the co r respond ing  ion r ad ica l  is poss ib ly  due to the fact  that  it r e a r r a n g e s  in the f o r m  of 3 -me thy l -  
dihydroquinazoline or  3-methyldihydroquinazol in-4--one.  

Below we give the e l e m e n t a r y  composi t ions  of the main ions in the m a s s  s p e c t r a  of dihydropeganine (I1), 
d ihydrodeoxyvasic inone (In), and dihydrovasic inone (IV): 

Calculated Found Composition 
Dihydropeganine 

146,0844 146,0845 C~I-t~,,N 
131,0609 131,0585 C;HvN~ 
118, 0657 118,0675 C,,H~N 
106,0657 106,0670 CTH~N 

Dihydrod eoxyvasieinoae 
! 88,0949 188,0930 C ,,H, ,N,O 
160,0637 160,0627 C9[-I8N20 
147,0559 147,0556 C~HTN~O 
132,0449 132,0464 CaH,)NO 
131,0609 131.0615 C~H 7N2 
120,0449 120,0429 CTH~NO 
119,0371 119.0367 C=HsNO 
104,0500 104,0487 C rH~N 
92,0500 92,0489 C,.,H~N (~ 20% ) 
92,0261 92,0257 C~H,O (~ 80%) 

Dihydrovasicinone 
160.0637 160,0621 C~H~NzO 
147,0559 147,0560 C~HrN~O 
132,0449 132,0452 C~H~NO 
119,0371 119,0344 C=HsNO 
104,0500 104,05t4 CTH~N 

The e l e m e n t a r y  compos i t ions  of the ions, and also the shift of the peaks by one mass  unit in the s p e c t r a  
of the deu te r ium analogs con f i rms  that  these  f r a g m e n t s  were fo rmed  by the el iminat ion of a CH2= CHR 1 mo le -  

cule.  

Some of the (M - CH9 =CHtl l) + tons decompose  by the el iminat ion of a f r agment  with 28 amu,  which is 
conf i rmed  by me ta s t ab l e  peaks .  The r e su l t s  of accu ra t e  m e a s u r e m e n t s  of the m a s s e s  of the ions with m / e  
118 (I1) and 132 (rII, IV) show that the composi t ion of this f r agmen t  is CH2N. Although the m e c h a n i s m  of its 
e ject ion may  ac tual ly  be s imp le  (see scheme) ,  the idea of a f r agmen t  in the f o r m  of a methyleneimine  r ad i ca l  
is unconvincing f r o m  the ene rgy  point of view and is compensa ted  only by the s tabi l i ty  of the e v e n - n u m b e r e d -  
e lec t ron  f r agmen t  f o r m e d  in this s tage.  

Thus,  in the s p e c t r a  of 031) and (IV) no e l iminat ion of C =O f r o m  the ion with m/e  160 takes  place,  in 
spi te  of the hypothesis  of Luckner et al. [7] made in r e la t ion  to the ton of 3-methylquinazol in-4-one .  At the 
s a m e  t ime,  in these  s p e c t r a  an ion of med ium intensi ty with m/e  131 and with the composi t ion CsHTN is ob-  
se rved .  In all  probabi l i ty ,  it is f o r m e d  as the r e su l t  of the el iminat ion of a f o r m y l  r ad i ca l  f r o m  the ion with 

m / e  160 (see scheme) .  
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The elimination of CO is observed in the decomposition of some of the tons with m/e  132, which leads to 
a fragment with m/e  104 (CTHsN). Corresponding to the ion with m/e  132, ions with m/e  118 (I, and ID, by 
losing HCN, are  converted into fragments with m/e  91, as has been recorded with the aid of metastable peaks. 

The splitting out of the C9-C11 chain f rom M + is more characterist ic  in the quantitative respect  for the 
tetrahydroquinazolines (I} and (I'D, part icularly for {D. The qualitative differences between the tetrahydroquin- 
azoline derivatives (I, ]19 and the tetrahydroquinazolin-4-one derivatives (HI, IV) consist in the opposite direc-  
tion of migration of the hydrogen atom in a decomposition process of the given type. This forms ions of pro- 
tonated quinazoline with m/e  131 (I, ID or of protonated dihydroquinazolin-4--one with m/e  147 (HI, IV) (see 
Scheme). 

The ratios between the intensities of the polyisotopic peaks M + and m/e  147 in the spectrum of the deu- 
ter ium analog of (VH1) approximately coincide (see Fig. 2). This indicates the predominant migration of the 
hydrogen of the hydroxy group to the charged fragment with 147 ainu in the case of dthydrovasicinone (IV). In 
the formation of the analogous ton of dihydrodeoxyvasicinone (]]1), migration of hydrogen takes place f rom C10. 

All the spectra lack clear signs of further decomposition of the ions with m/e  131 and 147, although the 
relat ively weak peaks of the ions with m/e  104 and 120 may show a possibility of the loss of a HCN molecule by 
the fragments. 

The ion with the composition CTHsNO , m//e 119 (HI, IV), can hardly be formed from the ion with m/e  147 
by the elimination of H2CN, since the successive elimination of two radicals f rom M + is energetically unfavor- 
able. This ion most probably ar ises  f rom M + as a resul t  of decomposition of the retrodiene type, as has been 
established in the case of the spectra of 1H-dthydroquinazolin-4-ones [8] and also of tetrahydroquinazolin-4- 
ones [2]. In the case of compounds (I) and 02), the retrodiene decomposition takes place with the migration of a 
hydrogen atom to the charged fragment. Judging from the shift of the ion with m/e  106 by two mass units in 
[D]dihydropeganine (VI), the source of the migrating particle is mainly the hydroxy group. 

The ton with m/e  92 in the spectrum of {lid is a doublet. A fragment with the composition C6HeN (~20%) 
is formed f rom the ton with m/e  120 by the elimination of CO, and a fragment with the composition C6H40 
(~ 80%) f rom the ion with m/e  119 by the ejection of HCN. 

Experimental conditions: MKh 1303 mass spectrometer  (direct introduction of the sample), temperature 
of the inlet system 100-120°C, ionizing voltage 40 V, emission current  50 pA. Deuteration was carr ied  out by 
short immersion of the samples in CD3OD solution. The accurate masses were measured on a Varian MAT 311 
instrument (Chemical Faculty of Tashkent State University) and a MS 902 instrument (Institute of Bioorganic 
Chemistry of the Academy of Sciences of the USSR). 

SUMMAR Y 

The main directions of fragmentation of 2,3-trimethylenetetrahydroquinazolines (I, 1D and 2,3-tr imethyl-  
enetetrahydroquinazolin-4-ones (HI, IV) are  the elimination of the Cg-C10 chain with the subsequent splitting 
out of a methyleneimine radical and the elimination of the Cg-Cll chain with the migration of hydrogen to the 
neutral (I, 1D or the charged (HI, IV) fragment. 
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