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Abstract - Procedures for the preparation of diazeacridones 6 hearing branched or 

higher alkyl chains at N-5 were developed utilizing the pyridazinane 7 as a key cam- 

pound. An unexpected side reaction observed in the course of the synthesis of 1 is 

described. 

A wide variety of diaza analogues of pharmaceutically important tricyclic systems including diaza- 

acridones like pyridazino[3,4-bIquinolin-l0(5H)-ones and pyPidazinol4,5-bIquinolin-l0(5H)-ones 

has became available So far ,  however, only little effort has been made to find access 

to N-5-substituted derivatives of the lat tex6 the alkylamino ketones 5a.b were reported to cyclize 

smoothly under alkaline conditions to give 6a,b;5 this approach, however, is limited in An 

alternative mute to 6a, consisting of quaternization of the N-2-henzyldiazaacridone 2 employing 

dimethyl sulfate followed by debenzylation, was described recently.5 

Here we report on investigations of reactions of 2 with various alkylating agents as well as on the 

synthesis and cyclization reactions of amino ketones of type 5 substituted at the amino group by a 

higher or branched alkyl moiety. 

Whereas treatment of 2 with diethyl sulfate in analogy to the method reported5 gave only poor 

results, alkylation of 2 employing neat ethyl iodide at 150°C afforded a 89% yield of 2-henzyl-2,lO- 

dihydro-5-ethyl-l0-0~0pypid~zino[4,5-b]quinolinium iodide 3b. Similarly, reaction of 2 with ethyl 

iodoacetate in l,2-dimethoxyethane at 75OC gave, in 63% yield, 2-benzyl-2,1O-dihydro-5-ethoxy- 

carhonylmethyl-l0-ox~pypidazino[4,5-blquinolinium iodide 4. However, attempts to introduce higher 

o r  branched dkyl groups (n-propyl, allyl, n-hutyl, ar isopropyl) into 2 by employing the corres- 

ponding iodides in a similar manner remained unsuccessful owing to decomposition at elevated 

temperature. 

Aluminium trichloride-mediated removal of the benzyl group fmm 3b (according to ref.5) finally 

afforded 6b5 in 95% yield. The reaction sequence 1-2-3b-6b gives a 75% overall yield and thus 

represents a route superior to the procedure formerly described (path B ~ ) .  On the other hand, 

with the ethoxycarhonylmethyl compound 4, the debenzylation attempted under various conditionsg 

met with no success. 



These results ~rornpted us to elaborate an alternative approach to 5-substituted pyridazino- 

[4,5-blquinolin-lO(5H)-ones bearing even branched or higher alkyl chains. Since this new pro- 

cedure is based on a navel synthesis of 5-alkylamina-4-pyridazinyl aryl ketones of type 5 ,  the 

limitations7 encountered with the previously used methodologya could be overcome. 
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It was found that the pyridazinone 7,  conveniently available fmm 1 via a N-henzylation - hydro- 

lysis - dehenzylation ~ e q u e n c e , ~  could he convepted into the (unstable) chloropyridazine 8, 

which, in turn, could be reacted with branched or higher alkylamines, as  demonstrated in the 

preparation of compounds 5c and 5d. The latter, then, could he cyclized smoothly to yield the 

tapget N-5-alkyldiazaacridones 6c and 6d (the sequence 8-5-3-6d was carried out as a one-pot 

reaction). Structupal assignment for the new compounds 6c.d is based on elemental analyses as 

well as on their spectral data, which are quite similar to those of compounds 6a.b. 5 

In the course of the preparation of the pyridazinone I by aluminium trichlorideltoluene-mediated 

dehenzylation of l-henzyl-5-(2-fluo~ubenzoyl)pyrida~in-4(1H)-one 9 according to the procedure re- 

ported5 the farmation of varying amounts (up  to 20%) of a side pmduct (10) was observed. Being 

markedly less polar than I ,  this new compound could he easily separated by column chmmato- 

graphy. Elemental composition (C18H13FN202) and ms data (m/z = 308, M+) of the compound indi- 

cated an isame~ of 9. Ir- and l~-nmr-spectroscopic data (see Experimental) gave evidence fop the 

surprising structure of a (4-to1yl)-substituted 5-(2-fluorohenzoy1)pyridazin-4(1H)-one. The posi- 

tion of the aryl suhstituent in compound 10 follows from observed splitting ( 3  = 1 Hz) of the 

resonance signal at  8.62 ppm. This phenomenon, attributable to "through-space coupling" between 

the fluorine atom and the pyridazine proton,1° suggests the latter to he located at  C-6 and thus 

the tolyl moiety to be attached to C-3 (ortho to the pyridazinone 0x0 function). 

In turm, compound 10 could be converted into the 4-aryl-5-alkyldiazaacridone 13 via the (un- 

stable) chlaro ketone 11 and the isopropylamino ketone 12 following the experimental procedures 

given for  the preparation of compounds 6c,d from 7 via 8 and 5c,d (Scheme 1, path C). In 

addition, we found that cyclization of 10 undep conditions previously proposed for the synthesis 

of 10~-[l]henzop~rano~~,3-d~~~dazin-l0-one~ (K2C03/DMF) affords the navel diazaxanthone de- 

rivative 4-(4- to ly l ) -10H-[ l ]hen~opyrano[2 ,3-dlp~n- lO-one  14 in 70% yield. 

At present, no definitive conclusions can he drawn with respect to the mechanism of the sur- 

prising formation of compound 10; further investigations on this subject are intended. 
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EXPERIMENTAL 

Melting points (uncorrected): Kofler hot-stage microscope; i r  spectra: Jasco IRA-1 spectrophoto- 

meter; l ~ - n m r  spectra: Varian EM 390 (90 MHz) o r  Bruker AC 80 (80 MHz) spectrometer; mass 

spectra (ms): Varian MAT 311A spectrometer (70 eV); column chromatography: silica gel (0.063- 

0.200 mm; Merck); medium pressure liquid chromatography (mpic): LiChroprep Si 60 (0.040-0.063 

mm; Merck); thin layer chromatography (tlc): precoated aluminium sheets (Kieselgel 60 FZs4; 

Merck). 
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2-Benzv1-2,10-dihydra-5-ethv1-10-0~0~yridazin0[4,5-b]quin0linium Iodide ( 3 b )  

A mixture of 287 m g  (1 mmol) of 2 a n d  5 ml of e t h y l  iodide was  hea ted  i n  a n  autoclave t o  150°C 

f o r  16 h .  T h e  p ~ e c i p i t a t e  ob ta ined  a n  addi t ion  of 20 ml of d i e t h y l  e t h e r  was  collected a n d  dried t o  

give 393 m g  (89%) of 3 b ,  which  was recrys ta l l i zed  from e thanol  t o  a f ford  o r a n g e  needles ;  mp 

131.5-133°C; ir (KBr) 1655 cm-l;  ' ~ - n m r  (90 MHz, d6-DMSO) 6 1.50 ( t ,  J = 7 Hz,  3 H, 

CH2CH3), 4.85 ( q ,  J = 7 Hz,  2 H ,  CH2CH3), 6.05 ( s ,  2 H, C6H5CH2), 7.40 - 7.65 ( m ,  5 H, 

C6H5), 7.70 - 8.35  (m,  3 H, 6-H, 7-H, 8-H) ,  8.50 (m, 1 H, 9-H),  10 .15 ,  10.50 (each  s ,  2 H, 

I-H, 4-H) ppm; Anal. Calcd for CZOHl81N30: C ,  54.19; H,  4.09; N ,  9.40. Found:  C ,  54.00; H, 

4.43;  N, 9.29. 

2-Benzvl-2,l0-dihvdro-5-ethoxv~a~h0nvlmethyl-l0-~dzino[4.5-b]quinolinium lodide ( 4 1  

A mixture  of 287 mg (1 mmol) of 2, 856 mg ( 4  mmol) of e t h y l  iodaace ta te ,  a n d  15 mg of potassium 

carbonate  i n  4 ml of dry 1,2-dimethoxyethane was  h e a t e d  i n  a n  autoclave t a  75OC f o r  16 h .  T h e  

prec ip i ta te  was  pur i f ied  by column chromatography  (CH2C121CH30H, 9 : l )  t o  g ive  315 mg (63%) of 

4; yellow c r y s t a l s  (from a c e t o n e ) ,  mp >18S°C (decomp. ) ; l l  i r  ( K B r )  1740, 1660 cm-l;  'H-nmr ( 8 0  

MHz, CDC13) 6 1.26 ( t ,  J = 7 Hz,  3 H, CH2CH3), 4.27 ( q ,  J = 7 Hz,  2 H, CH2CH3), 5.80 (s ,  

2 H, NCH2CO), 6.02 ( s ,  2 H, C6H5CH2), 7.35 - 8.25 (m, 8 H, CGH5, 6-H, 7-H, 8-H),  8.48 (m, 

1 H, 9-H),  10.05, 10.48 (each  s, 2 H, 1-H, 4-H) ppm.  

5-Ethvl~yridazina[4,5-b]quinolin-1O(SH)-one ( 6 b )  

A mixture  of 221 m g  (0.5 mmol) of 3 b  a n d  266 m g  (2  mmol) of aluminium t r ich lor ide  i n  20  ml of 

d r y  toluene was  h e a t e d  t o  80°C for 2 h .  T h e  so lvent  was  removed in vocuo a n d  t h e  r e s i d u e  was  

par t i t ioned  be tween  1 N a q u e o u s  sodium hydroxide  a n d  CH2C12. Evaporat ion of t h e  o r g a n i c  layer  

a f forded  214 m g  (95%) of 6 b , 5  which was  recrys ta l l i zed  from e thanol  t o  afford pa le  yellow needles;  

mp 212-215'C (ref. '  mp 214-215°C); identical  ( i r )  with a n  a u t h e n t i c   ample.^ 

i5-Chlara-4-pyridazinyl) (2-Fluorophenyl)  Ketone (8) 

A solution of 218 m g  ( 1  mmol) of l5 a n d  1 . 2  ml of d r y  pyr id ine  i n  12 ml of p h o s p h o r u s  axy- 

chloride w a s  h e a t e d  t o  6O0C f o r  45 min; t h e  solut ion was  slowly p o u r e d  o n  ice  a n d  e x t r a c t e d  with 

dichloromethane.  A f t e r  concent ra t ion  of t h e  e x t r a c t  in vacua a n d  purification by medium p r e s s u r e  

l iquid chromatography  (CH2CI2lethyl  a c e t a t e ,  3 : 2 ) ,  c r u d e  8 was  ob ta ined  as a brown oil (yield: 

a p p r o x .  50%), which  was  immediately u s e d  f o r  t h e  following reac t ion  s t e p s ; 1 2  ' ~ - n m r  (80  MHz, 

CDC13) 6 7.00 - 8.00 (m,  4 H ,  C6H4F), 9.14, 9.31 (each  s; 2 H, 3-H, 6-H) ppm.  



[5-(iso-PropyI)amino-4-pyridazinyll (2 -F luoronhenyl )  Ke tone  ( 5 c )  

T o  a so lu t ion  of t h e  c r u d e  ch lo ro  k e t o n e  8, p r e p a r e d  f rom 218 m g  ( 1  mmol) of I (as d e s c r i b e d  

a b o v e )  in 2 ml of d ich lo romethane  w e r e  a d d e d  5 ml of i sopropy lamine ,  a n d  t h e  m i x t u r e  was  h e a t e d  

t o  3S°C f o r  19 h. T h e  r e s i d u e  o b t a i n e d  o n  e v a p o r a t i o n  was  s u b j e c t e d  t o  mplc (CH2Cl21CH30H, 

9 : l )  t o  g i v e  91 mg (35%, pel .  t o  I )  of 5 c  as a yellow oil; ' ~ - n m r  ( 8 0  MHz, CDC13) 6 1 . 4 1  ( d ,  J = 

6.5 H z ,  6 H ,  CH3),  4.07 ( m ,  1 H ,  C H I ,  7.08 - 7.72 (m, 4 H ,  C6H4F),  8 .60 ( d ,  JH-F = 2 H z ,  1 

H ,  3-H),  8 .97 ( s ,  1 H ,  6 -HI ,  8.95 - 9 .15  ( b r ,  1 H ,  NH) ppm;  Anal .  Ca lcd  f o r  C14H14FN30.1/8 

HZO: C ,  64.30;  H ,  5.49; N,  16 .07 .  F o u n d :  C ,  64.10;  H ,  5.41; N,16 .04 .  

5-(iso-Propyl)pyridazinaI4,5-b]quinolin-lO(SH)-one (6") 

To a so lu t ion  of 9 1  m g  ( 0 . 3 5  mmol) of 5 c  in 1 0  ml of dimethylformamide w e r e  a d d e d  138 rng 

( I  mmol) of po tass ium c a r b o n a t e ,  and t h e  mix ture  was h e a t e d  t o  110°C f o r  4 h. T h e  r e s i d u e  

o b t a i n e d  o n  e v a p o r a t i o n  w a s  p a r t i t i o n e d  b e t w e e n  w a t e r  a n d  CH2C12. T h e  o r g a n i c  l a y e r  w a s  

c o n c e n t r a t e d  in vocuo a n d  t h e  r e s i d u e  was  s u b j e c t e d  t o  mplc (CH2C12/CH30H, 97:3) t o  a f f o r d  

72 m g  (86%; 30% rel. t o  I )  of 6c; p a l e  yellow c r y s t a l s  ( f rom e t h a n o l ) ;  mp 212-216'C; ir ( K B r )  

1640 c m - l ;  ' ~ - n m r  ( 8 0  MHz, CDCI3) 6 1 . 8 8  ( d ,  J = 7 H z ,  6 H,  CH3),  5 . 3 0  ( s e p t e t ,  J = 7 H z ,  

1 H,  C H ) ,  7.30 - 7.85 (m,  3 H ,  6-H, 7-H, 8 -H) ,  8 .53 ( m ,  1 H ,  9 -H) ,  9 .72,  9.78 ( e a c h  s,  2 H ,  

1 - H ,  4-H) ppm;  Anal .  Ca lcd  f o r  Cl4HI3N30.1/8 H 2 0 :  C.69.62; H ,  5 . 5 3  N ,  17.40.  Found:  

C.69.71; H ,  5 .47 ;  N ,  17 .33 .  

5-(n-Butyl)pyridazino[4,5-b]quinalin-l0(5H)-one ( 6 d )  

T o  a so lu t ion  of t h e  c r u d e  c h l o r a  k e t o n e  8, p r e p a r e d  f m m  218 mg (1 mmol) of 7 (as d e s c r i b e d  

a b o v e )  i n  2 ml of d ich lo romethane  wePe a d d e d  5 ml of n -bu ty lamine ,  a n d  t h e  m i x t u r e  was  h e a t e d  

t o  60°C f o r  2 h. T h e  r e s i d u e  o b t a i n e d  o n  e v a p o m t i o n l 3  w a s  d i s so lved  i n  1 0  ml of dimethylform- 

amide;  a f t e r  add i t ion  of 138 m g  ( 1  mmol) of po tass ium c a ~ b o n a t e ,  t h e  m i x t u r e  w a s  h e a t e d  t o  l l O D C  

f a r  4 h. Work-up w a s  t h e  same as d e s c r i b e d  f o r  6 c ,  a f f o r d i n g  89 mg (35% pel .  t o  I )  of 6 d ;  yellow 

c r y s t a l s  ( f rom e t h a n o l ) ;  m p  176-179°C; ir (KBP) 1640 cm-I ;  ' ~ - n m r  ( 8 0  MHz, CDC13) 6 1.10 ( t ,  J 

= 7 H z ,  3 H ,  CH3) ,  1 .45 - 2.10 ( m ,  4 H ,  C-CHZCH2-C), 4.47 ( t ,  J = 7 H z ,  2 H ,  N-CH2),  7.30 - 
7.90 ( m ,  3 H ,  6-H,  7-H,  8 -H) ,  8 . 5 5  ( m ,  1 H ,  9-H),  9.58, 9.79 ( e a c h  s ,  2 K, 1-H, 4-H) ppm;  

Anal .  Ca lcd  f o r  C15H15N30-114 H 2 0 :  C ,  69.88; H, 6.06; N ,  16 .30 .  Found:  C ,  70.03;  H ,  6 .03 ;  N,  

16 .26 .  

5-(2-Fluorobenzoyl)-3-(4-tolyl)pyridazin-4(1H)-n (10) 

A m i x t u r e  of 308 mg ( 1  mmol) of 9 a n d  532 m g  ( 4  mmal) of aluminium t r i c h l o r i d e  in 30  ml of dry 

to luene  was  h e a t e d  t o  80DC f o r  0 .5  h.' A f t e r  cool ing,  2 ml of w a t e r  w e r e  a d d e d ;  t h e  p r e c i p i t a t e  
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was  s u b j e c t e d  t o  mplc (CH2C12/CH30H, 97:3)  t o  a f ford  ( b e s i d e s  70-80% of 75,14) u p  t o  20% of 10; 

colorless c r y s t a l s  (from methanol);. mp 215-216.5°C; ir (KBP) 1645 cm-l;  ' ~ - n m r  (400 MHz, 

dB-DMSO) 6 2.33 (s, 3 H, CH3),  7 .20  - 7.31 (m, 4 H, 3-H a n d  5-H of CGH4CH3, 3-H a n d  5-H of 

C6H4F), 7.55 - 7.65 (m, 2 H, 4-H a n d  6-H of C6H4F), 7 .86 ,  7.88 (BB' -par t  of a n  AA'BB' sys-  

+ tem, 2 H, 2-H a n d  6-H of C6H4CH3), 8.62 ( d ,  J = 1 Hz, 1 H, 6-H) ppm; ms m / z  = 308 (M , 

20%); Anal. Calcd f o r  C18H13FN202: C,70.12;  H,  4.25; N, 9 .09 .  Found: C ,  70.03; H ,  4.31; N, 

9.20. 

5-(2-Pro~~l)-4-(4-tolyl)~~idazino[4,5-b]uinon-lO(5H)-one (13) 

A solut ion of 308 m g  ( 1  mmol) of 1 0  a n d  1.2 ml of d r y  p y r i d i n e  in 12  ml of p h o s p h o ~ u s  oxy- 

chloride was h e a t e d  t o  6O0C f o r  45 min; t h e  solut ion was  slowly p o u r e d  on ice  a n d  e x t r a c t e d  with 

CH2C12. A f t e r  concent ra t ion  of t h e  e x t r a c t  in vacuo a n d  purif icat ion b y  quick  column chromato- 

g r a p h y  (CH2C121ethyl a c e t a t e ,  3:2) ,  t h e  c r u d e  ch loro  k e t o n e  11 t h u s  ob ta ined  was  immediately 

dissolved i n  5 ml of isopropylamine.  T h e  solution was  h e a t e d  t o  40'C f a r  5 h .  Evaporat ion gave a 

yellow oi1,15 which was  d i sso lved  i n  10  ml of dimethylfarmamide; a f t e r  addit ion of 138 m g  ( 1  mmol) 

of potassium c a r b o n a t e ,  t h e  mix ture  was hea ted  t o  l lODC f o r  4 h .  T h e  so lvent  was  removed in 

vacua a n d  t h e  r e s i d u e  w a s  par t i t ioned  be tween  w a t e r  a n d  CH2C12. Evaporat ion of t h e  organic 

l a y e r  g a v e  99 mg (30% r e l .  t o  10)  of 13 ;  yellow c r y s t a l s  (from e t h a n o l ) ;  mp 202.5-206°C; ir (KBr) 

1635 cm"; ' ~ - n m r  (80 MHz, CDC13) 6 1.17 ( d ,  J = 7 Hz,  6 H, CH3), 2.46 (s,  3 H ,  C6H4CH3), 

4.69 ( s e p t e t ,  J = 7 Hz,  1 H, C H I ,  7.25 - 7.81 (m, 7 H, 6-H, 7-H, 8-H; CsH4CH3), 8.44 - 8.54 

(m, 1 H, 9-H),  9.13 ( s ,  1 H, 1-H) ppm; ms mlz = 329 (M', 100%); Anal. Calcd f o r  C21HlgN30- 

112 H20:  C,74.53;  H,5.96; N, 12.42. Found:  C,74.53; H ,  5.83; N, 12.01. 

4- (4-Tolv l ) - l0H-[1]hen~0pyran0[2 ,3-d l~z in- l0-one  (14) 

A mixture of 144 m g  (0.5 mmol) of 1 0  a n d  69 mg (0.5 mmol) of potassium c a r b o n a t e  i n  5 mi of 

dimethylformamide was  h e a t e d  t o  130°C f o r  6 h .  T h e  so lvent  was removed in vacuo a n d  t h e  

res idue  was  par t i t ioned  be tween  water  a n d  CH2Cl2. Evaporation of t h e  organic  l a y e r  g a v e  101 mg 

(10%) of 14, which was recrys ta l l i zed  from e thanol  t o  a f ford  colorless c r y s t a l s ;  m p  218-222'C; 

i r  (KBr)  1670 c m - l ;  ' ~ - n m r  (90 MHz, CDC13) 6 2.50 (s ,  3 H, CH3), 7.35 - 8.15 ( m ,  7 H ,  6-H, 

7-H, 8-H; CGH4CH3), 8 .35  (m,  1 H ,  9-H),  9.75 ( s ,  1 H, 1-H) ppm; Anal. Calcd.  f o r  

C H N 0 . C ,  74.98; H ,  4.20; N ,  9.12. Found: C ,  14 .83;  H, 4.36; N ,  9 .81 .  18 12 3 2 '  
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