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Electrophilic substitution react ions at the C and N(2 ) atoms of 2 -amino-4-oxo-4H-  
pyrano[2,3-b]pyridine were studied. 2-Aminoazachromones  were subjected to a mass -  
spect roscopic  study in compar i son  with 2-aminochromenes ,  and fundamental differences 
in their  f ragmentat ion were established. 

We have previously  [ 1] synthesized 2-aminoazachromones  (A ZC): 2 -amino-4-oxo-4H-pyrano[2 ,3-b]pyr -  
idine (I) and 2-amino-4-oxo-4H-pyrano[3 ,2-c ]pyr id ine  (II). The p resence  of pyridine and 4-pyrone he te roaro-  
matic rings in I and II opens up additional possibi l i t ies  in the search  for biologically active substances and in 
the study of the react ivi ty of the condensed p y r o n e - p y r i d i n e  system,  in which the mutual effect of the atoms 
should be realized in a ra ther  complex manner .  We have studied some eleetrophilic substitution reactions of 
I and iI. 
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2-Acyl derivat ives III and IV are  formed by the action of C1COOC2H 5 on I in dimethylsulfoxide (DMSO) 
in the p resence  of t r ie thylamine or  acetic anhydride in pyridine.  In analogy with 2-acylaminochromones  [2], 
the absorption bands at 1710-1760 and 1615 and 1635 cm -1 in the IR spect ra  of III and IV should be assigned to 
the stretching vibrations of the amide and pyrone carbonyl groups,  respect ively.  The PMR spectrum of IV is 
also in agreement  with the assigned s t ruc ture .  The action of bromine on I in acetic acid initially gives an 
adduct that is converted to 2-amino-3-bromopyrono[2 ,3-b]pyr id ine  (V) on t rea tment  with sodium sulfite. 2- 
Acetamido-3-bromopyrono[2 .3-b]pyr id ine  (VI) and 2-amino-3-bromopyrono[3 ,2-c]pyr id ine  (VII) were s imilar ly 
obtained. A 3-H signal at 5-7 ppm is absent in the PMR spect ra  of V-VII.  

5- Oxo- 1,2, 3,4-tet rahydro-  5H-pyrido[ 3', 2' -. 5,6]pyrano[ 2,3-b]pyrimidine derivatives (VIIIa, b), which give 
monohydrochlor ides ,  were obtained by react ion of I with p r ima ry  amines and excess formaldehyde.  
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Thus e lect rophi l ic  subst i tut ion in 2 -aminopyronopyr id ines  [ and II may  proceed  at the 2-amino group or  
at the C 3 a tom of the pyrone  ring, as is a l so  observed  in the case  of 2 -aminochromones  (AC) [3]. 

Compounds I-IV were  subjected to a m a s s - s p e c t r o s c o p i c  study. For  a m o r e  profound understanding of 
the f ragraenta t lon  p r o c e s s e s  of these  compounds,  the data obtained a r e  compared  with the m a s s  spec t r a  of 
var ious  AC ([X-XXIII), which were  p rev ious ly  synthesized in [2-5]. 

~ R 2 R ~ 

HR N(R)R ~ N(R)coocH2C6H5 
IX-XI XII-XX XXI-XXIII 

IX R=R~=H; X R=H, R~Br ;  XI R=CH3, R~=H; XII R=COCH3, R~=R2=R3=H; XIII 
R=COC6Hs, R'=R2~Ra=H; XIV--XIX R=COOC~H~; XIV R~=R2=R3=H; XV R~=RS=H, 
R~=Br; XVI R~=RZ=H, R3=CH~; XVII RI=R2=H, R3=CI; XVllI RI=R2=H, R3=NO2; 
XIX RI=CHs, R2=RS=H; XX R=CONC~Hs, R~=R2=R3=H; XXI R=RI=H; XXII R=H, 

RI=Br; XXIII R=CHs, Rl=H 

The pr inc ipa l  pathways of f ragmenta t ion  of AZC and AC under the influence of e lec t ron  impact  a re  p r e -  
sented in Scheme 2. The fragmentat ion of molecular  ions F 1 and F '  1 of N-acyl  derivatives of AZC and AC in- 
volves the loss of R - H  (where R=COCH 3 or COOC2H5) , which is accompanied by migrat ion of a hydrogen atom 
of the alkyl group to the nitrogen atom in the 2 position to give, respectively,  F2 (m/e 162) and F'2 (m/e 161) 
ions, which, with respect  to their  s t ruc tures ,  a re  evidently analogous to the molecular  ions of unsubstituted [ 
and IX. This p rocess  is probably s imi la r  to the format ion of the ion of an aromat ic  amine in the fragmentat ion 
of acetanil ides ffor example, see [6]) or  ethyl carbamates  (see below). 

One of the chief differences in the fragmentat ion of AZC is the absence of simple retrodiene f ragmenta-  
tion of the F 2 ion - the fragmentat ion charac te r i s t i c  for chromones.  

In the case of the AC, retrodiene fragmentat ion of the F'  2 ion leads to the formation of the F '  3 ion typical 
for chromones [7-10] with m / e  120 (see Scheme 2). 
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* F o r  F '  n, X=CH; for F n, X=N. 

In the spec t ra  of AZC one observes  low-intensi ty (< 1-870) F 3 ions with m / e  121, which (according to the 
h igh-resolut ion m a s s - s p e c t r a l  data; see the experimental  section) are  products  of (F2-CH20) fragmentat ion 
ra ther  than products  of normal  retrodiene react ion of ion F 2. 

Another peeul iar i ty  in the fragmentat ion of AZC consists  in success ive  loss f rom ion F 2 of two COgroups  
(this was confirmed by the p resence  of the corresponding metas table  ions and the high-resolut ion mass  spec-  
t rum; see the experimental  section) to give ions F 5 (m/e 134) and F 6 (m/e 106). The fragmentat ion of AC in 
this direct ion proceeds  through decarbonylat ion of ion F '  2 to ion F'5, with m / e  133, and subsequent loss of 
CH2N to give ion F '  6 with m / e  105. 

The s t ruc ture  of ion F5 (m/e 134) or  F'~ (m/e 133) can be represented  as a condensed 2-substi tuted 
furan, but a s t ruc ture  with an open furan ring must  be p re fe r red .  

Retrodiene fragmentat ion of ions F 2 and F '  2 with migra t ion of a hydrogen atom, which leads to the for -  
mation of, respect ively,  ions F 4 (m/e 122) and F '  4 (m/e 121), is charac te r i s t i c  for the fragmentat ion of AZC 
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and AC. One cannot exclude fragmentat ion of molecu la r  ions F t and F' t directly to ions F 4 and F' 4 or  to ion 
F'  3, but the corresponding metas table  peak is detected only in the spect rum of XIV. 

It should be noted that the s t ruc ture  of ion F '  3 was assigned to the products  of f ragmentat ion of 2-alkyl- 
chromones  and some hydroxyflavones [10]. An ion of the F 4 (F'~) type may correspond to yet severa l  other 
s t ruc tures ,  for  example, those with an aldehyde group in which the hydrogen atom is attached to the ring car-  
bon atoms, in which case s t ruc tures  with a single bond between the carbonyl group and the ring are  unlikely, 
since ion F'  4 formed ~rom XW with an 018 label (33%) at the pyrone carbonyl group retains its labelpract ica l ly  
completely (30%). 

Ion F 4 (F'4) is also present  in the mass  spec t ra  of 3-substituted V and X. Consequently, the hydrogen 
atom attached to C 3 does not necessa r i ly  part ic ipate  in the formation of ion F~ (F'4), and a hydrogen atom of 
the amino group evidently migra tes .  Nitrogen-deuterated XIV and XV give an F '  4 ion containing deuterium 
(m/e 122). Hydrogen migra t ion f rom the amino group is also confirmed by compar ison of the ra t ios  of the 
intensities of the peaks of the F ' 4 / F '  1 ions of IX and its N-methyl  derivative XI (in all cases  the intensity of 
F'  1 is 100%): for IX, F ' f F '  1 is 0.68, as compared  with 0.40 for XI, i.e., a lmost  half. A compar ison of the 
intensities of ions* F 4 and F s (m/e 162) in the spectra of I and Ill and of the intensities of ions F'~ and F' 2 
(m/e 161) in the spectra of IX and xrv shows that replacement of a hydrogen atom of the amino group by a 
carbethoxy group leads to an increase in the intensity ratio of ion F 4 and those with m/e 162 for Ill (0.72), as 
compared with I (0.44), and of the IF4'/It6 i ratio for XIV (2.2) as compared with IX (0.68). These results can 
be explained by the fact that in the case of HI and XIu (and also XV-• ions F 4 and F' 4 are also formed by 
another pathway, for example, through migration of a hydrogen atom of the alkyl group. 

The unusual character of the fragmentation of A ZC should be explained by the increased electron-ac- 
ceptor properties of the pyridine ring as compared with the benzene ring. The same reason evidently also 
affects the character of the fragmentation of the ethyl carbamate grouping in AZC and AC. It is known [11-16] 
that the fragmentation of ethyl carbamates consists in the formation of [M- 44] +', [M- 45] +, [M- 46]-~. [M- 59] +, 
[M-72] +" and [1~I-74] +" ions, and this corresponds to the elimination of CO 2. CO2H (or C2H50), C2HsOH, (CO s + 
CH3), (CO 2 +CsH4) , and (C2H5OH +CO). All of these ions are present in the mass spectrum of Ill, whereas there 
are practically no [M - 44] +. and [M-45] +" ions in the spectrum of XIV. Consequently, processes involving 
hydrogen migration toward the aromatic system are manifested less markedly in AZC. 

In the case of XIX, the formation of [M -CsH5OH] +" and [M-  C2H5OH -CO] +. ions is excluded, and ion 
F' 4 may arise both from the ion with m/e 175 [M - CO 2 - CsH4] +" and from the molecular ion. Evidence in 
favor of this is provided by the high-intensity ratio of ions F'~ and those with m/e 175 in the mass spectrum 
of XIX (0.72) as compared with Xi (0.40). Carbobenzoxy derivatives of 2-amino chromone CXXI-XXIII) give 
low-intensity molecular ions (0.15, 0.3, and 13,,~, respectively), which undergo fragmerSation with ejection of 
a molecule of benzyl alcohol in the case of XXI and XXII or CO 2 in the case of XXIII. The former successively 
eliminate a bromine atom (XXII) or CO s or undergo fragmentation to give ions with m/e 120 (XXI and XXI[); 
the [M - CO2] + ion (XXIII) undergoes fragmentation to give ion F'~. 

Like other 2-acylaminochromones, amide XX forms ions F'2, F'3, and F'4, and, through the loss of pyr- 
rolidine, is evidently converted to the corresponding isocyanate [m/e 587 (100%)], which subsequently succes- 
sively loses two CO molecules or undergoes retrodiene fragmentation to give F' 3. N-benzoyl derivative ](Ill 
differs markedly from the other N-acyl substituted compounds with respect to the instability of M + (7%), the 
fragmentation of which includes the successive formation of [CGHsCO] + (100%) and [C~Hs] + ions. 

Thus we have established the principal differences in the mass spectra of AZC and AC: The absence 
of normal retrodiene fragmentation and the presence of two successive decarbonylation processes in the case 
of AZC. We have shown that the amino group in the 2 position of chromones is in turn responsible for a num- 
ber of rearrangement processes that are absent in the mass spectra of chromone and its simplest derivatives. 
Moreover, the degree of the occurrence of the indicated processes increases on passing from AC derivatives 
to their aza analogs. 

The fragmentation of 2-amino-6-azochromone (If) is similar to that of I; only small differences in the 
relative intensities of the ions are observed (the M + peak is also the maximum peak). 

EXPERIMENTA L 

The IR spectra of mineral-oil suspensions or chloroform solutions of the compounds were recorded 

with a UR-10 spectrometer. The PMR spectra were obtained with a Varian T-60 spectrometer on the 6 scale. 

*Here and elsewhere, the peak intensities are expressed in percent relative to the maximum. 
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T A B L E  1. I n t e n s i t i e s  of  t h e  M o s t  I m p o r t a n t  P e a k s  i n  t h e  M a s s  S p e c -  

t r a  o f  2 - A m i n o - 8 - a z a c h r o m o n e s  a n d  2 - A m i n o c h r o m o n e s  

Ions [-  Ion in tens i t i e s  

I 
I III IV V IX X XI XIV 

F I or F' 1 
F 2 or F' z 
F3 or F' 3 
F4 or F'4 
F s or F' 5 
F6 or ~s 
F 1 --(202 
F I --C~H~OH 
F 1 --C2HsOH 
F I --CO2--CH3 
F 1 --CO--C2H4 
F 1 --CO--C.-HsOH 
F 1 --C6HsCH2OH 

44 
29 
10 

27 lO~ 
72 
22 
10 
16 
14 1,~ 

See F z 
4 

44 

10O 

18 

100 
1O0 38 
29 14 
68 55 

lOO 
12 
4o 
12 

60 
45 
86 

100 
12 
10 

90 
14 

8r162 F' 2 
25 

T A B L E  1. ( c o n t i n u e d )  
Ion intensities 

I 

XV XVI XIX XXI XXII ] XXIII Ions 

I 

F 1 or F' 1 
F z or F' 2 
F a or F' 3 
F 4 or F'4 
F s or F' 5 
F6 or F's 
F~ --CO2 
F- --C~HsOH 
F~ --C2HsOH 
F I -CO~-CHs  
F 1-CO-C2H4 
F 1-CO-C2HSOH 
F I-C6H~CH~OH 

38 

42 
86 

10O 
20 
58 
78 

61 
14 

40 
21 
35 
7 

XVII XVIII 

2O 

14 

15 
21 
37 12 
18 52 
12 

100 (3/~ ) 

17 
49 

16 

12 

68 
23 

0,3 

47 

8 

65 

0,3 

30 

80 

13(.~I -) 

3 
5 
3 

19 

T h e  m a s s  s p e c t r a  w e r e  r e c o r d e d  w i t h  a n  M K h - 1 3 0 3  m a s s  s p e c t r o m e t e r  w i t h  a s y s t e m  f o r  d i r e c t  i n t r o d u c t i o n  

o f  t h e  s a m p l e s  i n t o  t h e  t o n  s o u r c e  a t  i o n i z i n g  v o l t a g e s  of  50 a n d  20 e V  a n d  a n  i o n i z a t i o n  c h a m b e r  t e m p e r a t u r e  

of 250  ~ T h e  f o l l o w i n g  m e t a s t a b l e  t r a n s t i o n s  a r e  o b s e r v e d  i n  t h e  m a s s  s p e c t r a :  

III, 234 (M-) --.--190+CO2 (m* 154,2); 190--->162+C2H4 (in '~ 138); 134---~106 (in* 84); 122-,,-94 (m* 72.5): 
IV, 204 (M+)-+162 (m* 128,5), 162~134 (m* 111), 1344106 (in* 84,0), 162--122 
(m* 92,0), 122--->94 (m* 72,5); V, 242/240 (M+)-.->214/212+CO (m * 188.5), 242/240~161 + 
+Br (m* 107,5), 161--->133+CO (m* 109,5), 122--~94+CO (m* 72,5); IX, 121~93 
(in '~ 71,5); X, 2411239 (M+)-~I60+Br (m* 106,5), 160---~132+CO (m* 108,5), 241/239~ 
-+213/211+CO (m* 187), 213]211--->132+Br (m* 82,5), 121--~93+CO (m* 71.5); XI. 
121---~93 (m* 71,5); XII, 203 (M~)--->I61 (m* 127,8), 161.-.+121 (m* 91,5), 121~93 
(m* 71,5.); XIII, 265 (M+)--~I05+I60 (in :~ 41.6), I05--)-77+CO (m* 56,6), XV, 313/311 
(M+)-+232+Br (m* 173); XVI, 247 (M+)-->175 (m* 124,0); XIX, 247 (M+)~--121 
(m* 59,5), 121-.--~93 (m* 71,5); XX, 258 (M+)--+187+81 (m  ~ 135,5), 187~159+CO 
(m* 135), 187---~120+67 (,n*' 77,0).  

T h e  h i g h - r e s o l u t i o n  m a s s  s p e c t r a  w e r e  r e c o r d e d  w i t h  a J e o l  J M S  0 1 S G - 2  s p e c t r o m e t e r  a t  a n  i o n i z i n g  v o l t a g e  
of  75 e V . *  T h e  f u n d a m e n t a l  d a t a  of  t h e  h i g h - r e s o l u t i o n  m a s s  s p e c t r a  w e r e  a s  f o l l o w s  ( the  i o n  a n d  i t s  c o m p o -  

s i t i o n  a n d  m a s s  a r e  l i s t e d ) :  

I, F1 (M~). CsHsN:O2, 162,0484; F s , CTH6N20, 134,0509; F4, C6H4NO2, 122,0206; 'F  a. CsH~N20. 
121,0378; F6, C6H~N:, 106,0495; IX, 'F' 1 (M+), C~HTNO2, 161,0484; F's,, CeHTNO, 133,0531; 
F' 4, CTHsO2, 121,0304; F' 3 , C7H402, 120,0209; F' 6, C7H50, 105,0337. 

2 - C a r b e t h o x y a m i n o - 4 - o x o - 4 H - p y r a n o [ 2 , 3 - b ] p y r i d i n e  (III).  A 1 .09 g (0.01 m o l e )  s a m p l e  of  C1COOC2H s 

w a s  a d d e d  w i t h  c o o l i n g  t o  a s o l u t i o n  of  1 .62  g (0.01 m o l e  of  I i n  30 m l  of  DMSO a n d  1 .52  m l  of  t r i e t h y l a m i n e ,  

a n d  t h e  m i x t u r e  w a s  h e a t e d  f o r  1 h o n  a b o i l i n g - w a t e r  b a t h .  T h e  r e s u l t i n g  p r e c i p i t a t e  w a s  r e m o v e d  by  f i l t r a -  

t i o n ,  a n d  t h e  f i l t r a t e  w a s  v a c u u m  e v a p o r a t e d .  A s m a l l  a m o u n t  of  w a t e r  w a s  a d d e d  t o  t h e  r e s i d u e ,  a n d  t h e  m i x -  

t u r e  w a s  a l l o w e d  t o  s t a n d  f o r  t h r e e  d a y s .  T h e  r e s u l t i n g  p r e c i p i t a t e  w a s  r e m o v e d  b y  f i l t r a t i o n  t o  g i v e  1.2 g 

* T h e  h i g h - r e s o l u t i o n  m a s s  s p e c t r a  w e r e  r e c o r d e d  b y  A.  B.  B e l i k o v  f o r  w h i c h  t h e  a u t h o r s  e x p r e s s  t h e i r  g r a t i -  

t u d e .  
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(51%) of III with mp 202-203 ~ (dec., f r o m  ethanol). Found: C 56.6; H 4.2; N 12.3%. CllH10N204. Calculated: 
C 56.4; H 4.3; N 12.0%. IR s p e c t r u m  (CHC13, c 0.01 M, d 1 ram): 3425 (VNH), 1760 (VCO), 1635 (vCO), and 1602 
(ring double bond v) e m  -I .  

2 -Ace tamido-4 -oxo-4H-pyrano[2 ,3 -b ]py r id ine  (IV). A mix tu re  of 0.81 g (5 mmole)  of [, 20 ml  of acetic 
anhydride,  and 5 ml  of pyr id ine  was heated at ~ 100 ~ for  5 h, a f t e r  which it was vacuum evaporated,  and the 
res idue  was t r ea t ed  with a smal l  amount of wa te r  to give 0.55 g (54.5%) of W with mp 260-263 ~ (dec., f rom 
ethanol). Found: C 58~7; H 4.0; N 13.7%. C10HsN203. Calculated:  C 58.8; H 4.0; N 13.7%. IR spec t r u m (in 
oil): 1712 (VCO) and 1615 (ring and VCO) cm -1. PMR spec t rum (in DMSO), 6 : 2 . 1  (3 H, s ,* CH3), 6.8 (1 H, 
s, 3-H), 7.5 (1 H, two d, J l = 8  Hz. J2=5.6 Hz, 6-H), 8.35 (1 H, two d, J l = 8  Hz, J2=2 Hz. 5-H), and 8.6 ppm 
(1 H, two d, J1 = 5 Hz, J2 = 2 Hz, 7-H). 

2 - A m i n o - 3 - b r o m o - 4 - o x o - 4 H - p y r a n o [ 2 , 3 - b ] p y r i d i n e  (V). A 1.6-g (0.01 mole) sample  of b romine  was 
added to a solution of 1.62 g (0.01 mole)  of I in 50 ml  of glacial  acet ic  acid, and the mix tu re  was allowed to 
stand overnight .  The resul t ing p rec ip i t a t e  was removed  by f i l t rat ion,  t rea ted  with a solution of 7 g of Na2SO 3 
in 150 ml of water ,  and washed with wa te r  to give 1.5 g (637c) of V with mp 233-234 ~ (dec.. f r om acet ic  acid). 
Found: C 39.7; H 2.2, Br  33.2; N 11.3qc. CsHsBrN202. Calculated:  C 39.9; H 2.1; Br  33.2; N 11.6%. ~R spec-  
t r u m  (in oil): 3300-3400 (VNH) and 1620 ( v c o  and ring double bonds) em -1. PMR spec t rum (in DMSO), 6: 
7.43 (1 H. two d, J i = 9  Hz, J2=4.5 Hz, 6-H), 8.13 (2 H, broad signal.  NH2). 8.3 (1H, two d, J l = 9  Hz, J2=2 Hz, 
5-H). and 8.5 ppm (1 H, two d, J i = 4 . 5  Hz, J2=2 Hz, 7-H). 

2 - A m i n o - 3 - b r o m o - 4 - o x o - 4 H - p y r a n o [ 3 . 2 - c ] p y r i d i n e  W[I). This compound, with mp > 270 ~ (dec.). was 
obtained in 67% yield f rom II by the method used to p r e p a r e  V. Found: C 39.8; H 2.0; Br 32.1; N 11.5~. 
C~HsBrN202. Calculated:  C 39.9; H 2.1; Br  32.2; N 11.6%. IR spec t rum (in oil): 3280-3300 (broad VNH 2 band), 
1668 (6NH2), and 1610 (Vco and ring double bonds) cm - i .  PMR spec t rum (in CF3COOH). 6 : 7 . 6 0  (1 H, d, J = 8  
Hz, 8-H), 8.55 (1 H, d. J = 8  Hz, 7-H), and 9.2 ppm (1 H. s, 5-H). 

2 - A c e t a m i d o - 3 - b r o m o - 4 - o x o - 4 H - p y r a n o [ 2 , 3 - b ] p y r i d i n e  (VI). This compound, with mp 194-195 ~ (dec., 
f r o m  ethanol), was obtained in 46~ yield f rom IV by the method used to p r e p a r e  V. Found: C 42.4; H 2.6; 
Br  28.5; N 10.0~. C10H7BrN203. Calculated:  C 42.4; H 2.5; Br  28.2; N 9.9%. IR spec t rum (in CHC13, c 0.01 M, 
d ] ram): 3480 (VNH), 1720 (vco) ,  1660 (Vco), 1620 and 1600 CUring) em - i .  PMR spec t rum (in DMSO), 6 : 2 . 0 5  
(3 H, s, CH3), 7.67 (1H, two d, J l = 9  Hz, J2=4.5 Hz, 6=-H), 8.23 (1H, NH), 8.43 (1H, two d, J l = 7  Hz, J2=2 Hz, 
and 5-H), 8.7 ppm (1 H, two d. J1 = 5 Hz, J2 = 2 Hz, 7-H). 

3 - B e n z y l - 5 - o x o - l , 2 , 3 , 4 - t e t r a h y d r o - 5 H - p y r i d o [ 3 ' , 2 '  : 5 ,6]pyrano[2.3-b]pyrimidine (VIIIa) Hydrochlor ide .  
A mix tu re  of 0.81 g (5 mmole)  of I, 1.5 ml  of 32% formaldehyde,  0.6 g (5.5 mmole)  of benzylan~ine, and 30 ml 
of alcohol was heated to the boiling point, a f te r  which it was allowed to stand overnight .  It was then vacuum 
evapora ted ,  and the res idue  was washed with e ther  and dissolved in a smal l  amount of absolute alcohol.  A 
sa tura ted  alcohol solution of HC1 was added to the alcohol solution, and absolute e ther  was added to p rec ip i t a te  
1.2 g (73%) of the hydroehlor ide  of VIHa with mp 188-189 ~ (dec., f rom ethanol). Found: C 61.9; H 5.1; C1 10.4; 
N 12.8%. ClzH15N302 �9 HCI. Calculated:  C 61.9; H 4.9; C1 10.8; N 12.8~v. [R spec t rum:  3250 (VNH) and 1630 
and 1608 ( v c o  and ring) cm -1. PMR s pec t rum (in D20), 6: 4.6, 4.82, 5.18 (three s, CH 2 groups) ,  7.8 (7-H and 
C6H5), 8.75 (1H, two d, J l = S H z ,  J2=2 Hz, 6-H), 8.90 (1H, twod ,  J1=4.5 Hz, J2=2 Hz, 8-H). The base  h a d m p  
205-206 ~ (dec., f r o m  ethanol). Found: C 69.3; H 5.2; N 14.3~v. CITH15N302 . Calculated:  C 69.6; H 5.2; N 14.7~%. 

3 - I s o p r o p y l - 5 ~ o x o - l , 2 , 3 . 4 - t e t r a h y d r o - 5 H - p y r i d o [ 3 ' . 2 '  : 5 ,6]pyrano[2,3-d]pyrimidine (VII[b) Hydrochlor ide.  
This compound, with mp 209-210 ~ (dec., f r om absolute ethanol) was obtained in 61% yield by the method used 
to p r e p a r e  the hydrochlor ide  of VHIa. Found: C1 12.6; N 14.9%. C13H15N302 �9 HC1. Calculated:  C1 12.6; N 
14.9%. 
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R E A C T I O N  OF  M E T H Y L - S U B S T I T U T E D  P Y R Y L [ U M  

S A L T S  W I T H  T E R T I A R Y  A M I N E S  

~ .  A .  Z v e z d i n a ,  M.  P .  Z h d a n o v a ,  
V .  A.  B r e n ' ,  a n d  G.  N. D o r o f e e n k o  

UDC 547.81 

2 ,4 ,6-Tr imethylpyry l ium perch lo ra te  reac t s  with he terocycl ic  compounds containing apyr id ine  
ni t rogen atom and having basic i t ies  higher  than 9 pK a units (in acetoni tr i le)  through a step in- 
volving the format ion of a methylenepyran.  4-Methyl-2 ,6-diphenyl-  and 2-methyl-4 ,6-diphenyl-  
pyry l ium pe rch lo ra t e s  react  with benzimidazole  to give 1,2~ethanediylideuebispyrans.  Methyl- 
substituted pyry l ium salts  reac t  with 2,6-diphenylpyryl ium and flavylium perch lo ra te s  in the 
p r e se nc e  of benzimidazole to give methylidynecyantnes and with acetic anhydride to give t r i -  
methyl idyuecyanines .  

We have observed that t r ie thy lamine  and many he terocycl ic  compounds (Table 1) containing a t e r t i a r y  
(pyridine) ni t rogen atom split  out of a molecule  of pe rch lo r tc  acid f rom 2 ,4 ,6- t r imethylpyryl ium perch lo ra te  
{I) to give 2 ,6-d imethyl -4-methylenepyran  (II), which, as previously  shown in [1], is subsequently converted to 
hexamer III: 

r ~  B "=-" --~tts CHs , CHs/~-~- CH s CH 3 

I I I  H I  

It follows f rom Table 1 that a dec rease  in the basic i ty  of the amine leads to a dec rease  in the yield of 
hexamer  III, and bases  with pK a values below 9 do not split  out pe rch lo r i c  acid f rom salt  L The basici ty con- 
stant of methylenepyran  II evidently should range f rom 8 to 9 pK a units, and weaker  bases  the re fo re  cannot 
remove  a pro ton  f rom the conjugate acid I. 

It is known [4, 5] that 4-methylf lavyl ium pe rch lo ra t e  (IV), under the influence of pyridine,  is conver ted 
to methylene base V, which reac t s  with the start~.ng salt  to give 1,2-ethanediylidenebis (4-H-flavene) (VI), p rob-  
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