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Deoxyvasic inone (I) and deoxypeganine r eac t  with benzaldehyde (IIa) to f o r m  benzyl idene de r iva t ives  [1, 2]. 
Continuing an invest igat ion of the synthes is  and chemica l  t r a n s f o r m a t i o n s  of 2 ,3 -po lymethy lenequinazo l in -4-ones  
and quinazol ines  [3, 4], we have studied the react ion  of deoxyvasicinone (I) with aliphatic,  a roma t i c ,  and h e t e r o -  
cycl ic  aldehydes.  The a ldehydes  used were :  benzaldehyde (IIa), m -  and p-n i t robenza ldehydes  (IIb and c), 
p -b romobenza ldehyde  (IId), p -d imethylaminobenza ldehyde  (lie), sa l icyla ldehyde and 5 -b romosa l i cy la ldehyde  
(IIf and g), o-vani l l in  (IIh), fu r fura l  and 5- iodofur fura l  (IIi and j), and a lso  nonanal (IIk) and crotonaldehyde (IIj). 
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a) R=CoHs;  b) R=,u-NO2C,~H~; c) R=n-NO2CoH4; d) R = n -  
BrC~H~; e) R=n-N(CHz)2  Coil4; f) R = 2  HO--CoH4; g) R =  
: 2  H O - - ,  5 - - B r - - C 6 H a ; h )  R : 2 - - H O  , 3--CH3--C~H~; t )  
R=C~HsO; J) R = 5 - - J - - C . ~ H 2 0 ,  k) R=CsH,7;  1) R = C H s C H = C H .  

The reac t ion  t akes  place when equ imola r  amounts  of (I) and (II) a r e  heated and g ives  condensat ion products  
with high yie lds  (Table 1). 

The cou r se  of  the reac t ion  depends both on the t e m p e r a t u r e  at which it is p e r f o r m e d  and also on the na -  
tu re  of  the subst i tuents  in the initial aldehyde. Aroma t i c  a ldehydes  with s t rong  e l ec t ron -accep t ing  groups  ( m -  
and p-NO 2 and -Br) give reac t ion  p roduc t s  with (I) in h igher  yield than do aldehydes with e lec t ron-donat ing  sub-  
st i tuents .  This  is apparent ly  explained by the fac t  that  an e l ec t ron -accep t ing  substi tuent a t t r a c t s  the e l ec t rons  
of  the ca rbon  a toms  of the carbonyl  group through the 7r-bond of the a r o m a t i c  ring, dec rea s ing  the e lec t ron  d e n -  
s i ty on it and the reby  increas ing  its e lec t rophi l ic i ty .  In addition, p-n i t robenzaldehyde  r e a c t s  with (I) under  
m i l d e r  condit ions than the m e t a i s o m e r ,  which is in ha rmony  with l i t e ra tu re  information on the reac t iv i t i e s  of 
subst i tuted benzaldehydes  with rhodanine [6]. 

Strong e l ec t ron -accep t ing  subst i tuents  not only inc rease  the yield of react ion  products  but a lso  de t e rmine  
the s t ruc tu re  of the compounds formed.  Thus,  under  re la t ive ly  mild conditions (150-160°C) the react ion of (I) 
with (Hb) gives  the in te rmedia te  product  (IIIb), and under  more  s eve re  conditions (180-185°C, 4 h) it g ives  (IVb). 

When compounds (IIIb, c) we re  heated at  190-200°C the products  of t he i r  fu r the r  t r ans fo rma t ion ,  (IVb, c), 
we re  obtained. 

According  to the l i t e r a tu re  [1], the product  of the condensat ion of (D with benzaldehyde (IIa) - 9 -benzy l i -  
denedeoxyvasic inone - has  mp 137-139°C. The (IVa) that  we obtained mel ted  at 178-179°C. We have been unable 
to obtain a product  with mp 137-139°C under  va r ious  conditions: at t e m p e r a t u r e s  f rom t10  to 250°C with v a r i a -  
t ions of the t ime.  At lower  t e m p e r a t u r e s  (110-120°C) no reac t ion  took place;  the initial compounds w e r e  r e c o v -  
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T A B L E  1 

Ini t ial  a ~  - React,  cond. 
corn- I tico.tion tempera-  t ime,  
pound [ ~ c t  tu re . °C h 

l la  

l ib 

l le 

lllb 

Ilia 

lib 

llc 

Ild 

l le  
Ill 

fig 

llh 

IIl 

llj 

180--t90 4 

150--160 1 

20--130 3 

90--200 0,5 

90--2OO 0,5 

80--190 1 

50--160 1 

50--160 4 

L80--190 4 
180--190 4 

180--19'J 4 

[50--160 4 

[80--19(] 4 

150--16f 1 

Yield 
go 

i6 

~0 

'8 

r8 

)1 

~0 

18 

17 
~5 

}0 

g7 

Sl 

rap. *c Rt* 
(AltOa) 

178--179 0,63 
(be~ene) 
i70-172 0,14 

(benzene)  
188--189 0,14 

(acetone)  
245--246 0,44 

(acetone)  
239--241 0,41 

(benzene)  
245-  246 O, 44 

(acetone)  
239--241 0.41 

(benzene)  
199-201 0.56 

(benzene)  
229--231 0,42 

(benzene)  
273--275 

(acetone)  
z89--"'91 [ -- 

(acetone)  I 247--248 
(acetone)  
22(~--228 0,64 

(benzene)  
245 - 246 0 73 
(benzene)  ' 

Empirical  formula 

C,sHI,ON~ 

CIsHI~O~H3 

C,sHIsO,N3 

G,H,303N3 

CIsHi303N3 

CIsH,~O3N3 

Clsl-lt303N3 

CisHi3ON:Br 

C_~t,H ,oON3 

C,~H,,O.-N2 

CIsH,30~.N:Br 

C,~H,oO~Nc 

C,aH.. :O-N.- 

The Rf values  we re  de te rmined  in the following solvent  s y s t e m s :  
fo r  compounds (IVa-c,  i, IIIc), c h l o r o f o r m - e t h e r  (1:20) ;  for  (IIIb, 
I V d ,  e ,  j ) ,  c h l o r o f o r m - e t h e r  ( 1 : 1 ) .  

e red ,  With a r i s e  in the t e m p e r a t u r e  of the reac t ion  mix inre ,  the fo rma t ion  of p roduc t  (IVa) began  and a t  180-190°C 
only (IVa) was  obtained. The p e r f o r m a n c e  of the reac t ion  under  the conditions descr ibed  in the l i t e r a t u r e  a lso  
led to a mix tu re  of (IVa) with the s ta r t ing  m a t e r i a l s .  According to the l i t e ra tu re ,  the product  obtained was r e -  
c rys t a l l i zed  f r o m  pe t ro l eum ether .  Since (D also c r y s t a l l i z e s  well  f r o m  this  solvent,  it is quite poss ib le  that  
the (IVa) desc r ibed  in th is  pape r  [1] was a mix tu re  with (I) and t he re fo re  had a low mel t ing  point. 

I t  was  imposs ib le  to condense (I) with the al iphatic aldehyde (IIk) o r  with crotonaldehyde (IIj); this  is con -  
nected with an inc rease  in the e lec t ron  density on the ca rbon  a tom of the ca rbonyl  group because  of the pos i t ive  
inductive effect  of the alkyl radical .  

The fo rmat ion  of compounds (III) and (IV) in the condensat ion of deoxyvasicinone with aldehydes takes  
p lace  in accordance  with the scheme  given. The e lee t ronega t ive  pyridine n i t rogen a toms  impa r t s  mobil i ty  to 
the hydrogen a toms  of the methylene  group in the a posit ion such as  aldehydes,  ketones,  ~-keto e s t e r s ,  e s t e r s  
of d icarboxyl ic  acids ,  acid anhydrides ,  etc.  [7]. An analogous phenomenon is obse rved  in a-picol ine,  the m e t h -  
ylene group of which r eac t s  with benzaldehyde [8]. This  is explained by the t au tomer [c  t r a n s f o r m a t i o n  of 2 ,4-  
dihydroxyquinazol ines  into t e t rahydroquinazo l ine-2 ,4-d iones ,  and conver se ly  [9]. Consequently,  the split t ing 
out of hydrogen in the fo rm of a proton f rom the a - c a r b o n  a tom of (I) takes  place m o r e  readi ly .  The carbanion  
(V) so produced can exis t  in t he  f o r m  of two resonance  spec ies  (Va and Vb). The nucleophil ic  a t tack  by the 
above-ment ioned  anion of the carbonyl  group of the aldehyde leads  to the in te rmedia te  addition product  (VI)o 
The l a t t e r  is s tabil ized e i the r  by the addition of hydrogen and the fo rmat ion  of compounds of type (III) o r  by the 
splitting out of water ,  which leads  to product  (IV). 
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T h e  scheme  given explains why a romat ic  aldehydes take par t  in this react ion while aliphatic aldehydes 
do not. The, s t ruc tu res  of the compounds obtained were  shown on the basis  of the resu l t s  of e lementary  analysis  
and the i r  IR and mass  spect ra ,  and t he i r  individuality was shown by th in - l aye r  chromatography.  The IR spec-  
t r u m  of compounds of (IIIb, c) contain absorpt ion bands of a hydroxy group in the 3390,3400 cm -1 region, while 
t he re  is no such band in the spec t r a  of compounds (IVa-c, i, j). Amide carbonyl  absorbs  at 1660-1670 cm -!  in 
(IIIb, c) and at 1680-1685 cm -1 in (IVa-j). 

The mass  spec t rum of (IIIb) shows the molecu la r  ion and also of ions with m / e  319 (M-18 .  288 (M-49) ,  
272 (M-65) ,  186 (M-151) ,  185 (M-152) ,  151 (M-186) ,  150 (M-187) .  In these compounds, the s trongest  peak 
is  that of the ion with m / e  186, cor responding  to deoxyvasicinone.  In the spec t rum of (IIIc) the re  is a metastable 
peak with m / e  232.6 (318 ~ 272)o The mass  spec t ra  of (IVb, c) a re  cha rac t e r i zed  by the p resence  of the m o l e -  
cu la r  ion (100%), the M - 1 ion (70-80%), and ions with m / e  272 (30-35%) and 271 (21-30%), and by the absence 
of f ragments  with m / e  186, 185o 

E X P E R I M  E N T A  L 

The IR spec t ra  were  taken on a UR-20 instrument  and the mass  spec t ra  on a MKh-1303 spec t romete r .  
The e l emen ta ry  analyses  cor responded  to the calculated f igures .  

.9-Benzylidenedeoxyvasicinone (IVa)o A mixture  of 0.93 g (0.005 mole) of (I) and 0.64 g (0.006 mole) of 
(IIa) was heated in the oil bath at 180-190°C for  4 h. The solid mass  was r ec rys t a l l i zed  f rom benzene.  This  
gave 0.91 g (66%) of 9-benzyledenedeoxyvasicinone (IVa) with mp 178-179°C. IR spectrum: 1680 cm -I (VCO). 

The reac t ion  of  (I) with m -  and p-n i t ro ,  p - b r o m o -  and p-dimethylamino-p-methylaminobenzaldehydes  
(IIb, d, e), sal icylaldehyde and 5-bromosal icy la ldehyde  (IIf, g) and with fur fura l  (IIi) were  pe r fo rmed  s imi lar ly .  

9- (~-Hydroxy-m-ni t robenzyl )deoxyvas ic inone  (IIIb). A mixture  of 0.93 g (0.005 mole) of (I) and 0.91 g 
(0°006 mole) of (IIb) was kept at 150-160°C for  an hour.  Recrys ta l l i za t ion  of the react ion mixture  f rom benzene 
gave 0.51 g (30%) of (IHb) with mp 170-172°C. IR spec t rum:  1670 cm -1 (Vco), 3410-3420 cm -1 (vOH). 

Compound (IIIc) was obtain s imi la r ly .  

Convers ion of 9-(~-Hydrox:~-p-nitrobenzyl)deoxyvasicinone (IIIc) into 9-(p-Ni t robenzyl idene)deoxyvasic i -  
none (IVc). Compound (IIIc) (0.19 g) was heated at 190-200°C for  30 rain. Af te r  r ec rys ta l l i za t ion  of tt{e solicl 
res idue f rom benzene,  0.14 g (78%) of (IVc) with rap 239-241°C was obtained. The products  gave no depress ion  
of  the melt ing point in admixture  with (IVc) obtained f rom (I) and (IIc). 

S U M M A R Y  

In the reac t ion  of deoxyvasicinone with aldehydes,  depending on the nature  of the substituents of a romat ic  
and he te rocyc l ic  aldehydes,  and a lso  on the reac t ion  conditions, 9-benzyl idene o r  9-~-hydroxybenzyl  der iva t ives  
of deoxyvasicinone a r e  obtained. 
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