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A b s t r a c t  - S t a r t i n g  f rom a - c h l o r o e n a m i n e  1 and i m i n o c h l o r i d e  

13  a  new approach  o f  t h e  n e u t r a l  2 .3a .ba- t r iazaphena lene  r i n g  - 
has been d e s c r i b e d .  

R e c e n t l y  we have  r e p o r t e d  t h e  p r e p a r a t i o n  o f  some r e p r e s e n t a t i v e s  o f  a new h e t e -  

r o c y c l i c  q u a t e r n a r y  r i n g  sys tem - t h e  2.3a.6a-t r iazaphenalenium s a l t s 2 .  S i n c e  

t h e  n e u t r a l  t r i c y c l e  c o u l d  n o t  be  a c h i e v e d  b y  r e d u c t i o n  o f  t h e  q u a t e r n a r y  s a l t s  

we had  r o  f i n d  new e n t r i e s .  S i m i l a r l y  t o  o u r  f i r s t  s y n t h e s i s  compound 1 p r o v e d  

t o  be  u s e f u l  f o r  t h i s  purpose .  I t  r e a d i l y  r e a c t s  w i t h  a l k a l i  t h i o c y a n a t e  i n  

a c e t o n e  a t  room t e m p e r a t u r e  a f f o r d i n g  2 ,3a ,6a- t r iazaphena lene-3- th ione ( 3 ) .  

KSCN 

COOEt 
Me Me 0 3 - 

I t  i s  n o t  s u r p r i s i n g  t h a t  d - c h l a r o e n a m i n e ,  a h a r d  e l e c t r o p h i l e ,  w i l l  combine 

w i t h  t h e  h a r d  n u c l e o p h i l i c  s i d e  o f  t h e  t h i o c y a n a t e  g r o u p  and f o r m a t i o n  o f  S-subs- 

t i t u t e d  compounds was n o t  observed .  I t  i s  w o r t h  n o t i n g  t h a t  m e t h y l  t h i o c y a n a t e  

w h i c h  adds d - c h l o r o e n a m i n e  on t h e  a c t i v a t e d  n i t r i l e  m o i e t y  a l s o  r e s u l t s  i n  - 
compound 3. /SMe - Me2N N=C, 

C L 
c 

1 + MeSCN- 3 - - 
40 "C COOEt -MeCi 

Me 0 4 - - 



T h i s  r e a c t i o n  i s  r ega rded  t o  be an unambiguous p r o o f  f o r  t h e  s t r u c t u r e  o f  3 and 

f o r  t he  r e a c t i o n  pathway suggested.  'H NMR i n v e s t i g a t i o n  a l s o  o f f e r s  ev idence 

f o r  t h e  r i n g  c l o s u r e  via t h e  i s o t h i o c y a n a t e  i n t e r m e d i a t e  ( 2 ) .  I n  compound 3 t h e  

3 
s i g n a l  o f  t h e  H-4 p r o t o n  i s  s h i f t e d  t o  ove r  10  ppm from 8-8.5 ppm owing t o  t h e  

s t r o n g  d e s h i e l d i n g  e f f e c t  o f  t h e  n e i g h b o u r i n g  t h i o c a r b o n y l  group. 

The c y c l i c  t h i o u r e a  .d ie ty  o f  compound 3 c o u l d  be a l k y l a t e d  and a c y l a t e d  t o  

compounds 3 and 6 .  

3 Me 0 6 
- 

Me2N N, C I  

Me 0 - 
The t h i o c a r b o n y l  g roup o f  3 p roved  t o  be r e s i s t a n t  t owa rd  amines w h i l e s t  t h e  

i s o t h i u r o n i u m  s a l t  (5) s u f f e r e d  r i n g  e l i m i n a t i o n .  Compound 3 r e a c t e d  w i t h  e t h y l -  

amine o n l y  on t h e  e s t e r  group y i e l d i n g  t h e  amide (7) w h i l e  2 gave compound 8 as - 
ma jo r  p roduc t  t o g e t h e r  w i t h  some u n i d e n t i f i e d  p roduc t s .  

7 Me 0 - - 8 NMe2 - 9 NMe2 
A s i m i l a r  r i n g  e l i m i n a t i o n  l e a d i n g  t o  9 t a k e s  p l a c e  f rom 3 on t h e  a c t i o n  o f  aque- 

ous NaOH o r  h y d r a z i n e .  

T h i s  r e a c t i o n  i s  supposed t o  i n v o l v e  a n u c l e o p h i l i c  a t t a c k  on t h e  C-4 carbon a- 

tom f o l l o w e d  b y  N-3a - C-4 bond f i s s i o n ,  s i m i l a r l y  t o  t h e  r e a c t i o n  d e s c r i b e d  

Me 
Me2N NYPh 

#,N P h  bq (1- H2NNH2 Mew 
\ NMe 

Me 10 - NMe2 11 
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previously for the 2.3a.ba-triazaphenalenium quaternary salts4. If the salt (lo) 

not containing a reactive group in position 5 ,  was treated with hydrazine a 

reaction quite similar to that o f  compound 2 was observed. 

We have found another route for the preparation of the title compounds. If 9-(N- 

arylcarbamoyl)-6,7.8,9-tetrahydro-4~-pyrido[1,2-a]pyrimidin-4-ones (G)*'~ a r e  

treated with phosgene end the resulting iminochlorides are allowed to react with 

KSCN, compounds 13 are obtainer 
ArHN, NO. .. 

&$I-$ - COC12 

COOEt 
Me 0 12 

I. 

COOEt 

- - 
-clc H ; c: 3-C1C6H4; d: 3.4-C12-C6H3. 6 4 

EXPERIMENTAL 
1 All melting points are uncorrected. The H and 13c NMR spectra were recorded on 

s JEOL FX-100 instrument using SiMe4 as an internal standard, in C0Cl3 and 

D&O-d6 solutions. 

Ethyl l-Dimethylemin0-7-meihyl-6-oxo-3-thioxo-7,8-dihydro-3H,6H,9H-2,3a,6a-tri- 

azaphenalene-5-carboxvlate (3). 

Method A. A stirred suspension of 9-[(dimethylamino)chloromethylene]pyrido[1,2-& 

pyrimidine (1) (3.26 g, 10 mmol) and KSCN (0.97 g, 10 mmol) in dry acetone 

(25 ml) was allowed to react at ambient temperature far 24 h. The yellow product 

(3) (3.1 9 ,  89%) was precipitated with water (50 ml), filtered off and washed 

with ethanol. Mp 204-206 "C (from dioxane). 

Method 8 .  A solution of compound 1 (3.26 9. 10 mmol) and MeSCN (2.19 g, 30 mmol) 

in dichloromethane (40 ml) was refluxed for 4 h. The solvent was evaporated to 

dryness in vacuo. The residue was recrystallized from dioxane to give 2 (2.50 g. 

7%). Mp 204-206 OC . 
Anal. Calcd. for Cl6HZ0N4O3S (348.418): C. 55.15; H. 5.78; N .  16.08. Found: C. 

55.25; H, 5.71; N. 16.1%. 'H NMR (CDC13) : MeCHCH2CH2 1.34d. 5.12m. 1.65-2.60m. 

2.70-3.30m; 0CH2CH3 4.39q. 1.41t; NMe2 3.35s; H-4 10.18s. 

l-Dimethvlamina-5-ethoxycarbonyl-7-meth~l-3-methvlthio-6-oxo-7,8-dihvdro-6H,9H- 

2,6a-diaza-3a-azoniaphenalene Iodide (5). 

A mixture of triazaphenalene (3) (3.48 g ,  10 mmol) and methyl iodide (2.85 g. 

20 mmol) in acetone (35 ml) was refluxed for 3 h. The precipitated product was 



f i l t e r e d  o f f ,  washed w i t h  a c e t o n e ,  d r i e d  and r e c r y s t a l l i z e d  f rom e t h a n o l  t o  g i v e  

t h e  q u a t e r n a r y  s a l t  ( 5 )  (3.82 g ,  78%).  Mp 190-192 OC (decomp.).  A n a l .  C a l c d .  f o r  

c ~ ~ ~ ~ ~ ~ N ~ ~ ~ S I  (490 .356) :  C .  41.63; H, 4.72; N, 11.42. Found: C .  41.53; H .  4.68; 

N 11.46%. 'H NMR (COC13): MeCHCH2CH2 1.32d. 5.1241, 1.90-2.30m. 2.80-3.30m; 

0CH2CH3 4.37q. 1 . 4 0 t ;  MeS 2.85s; NMe2 3.57s; H-4 8.674. 

E t h y l  l-Dimethylamino-7-methyl-3.6-diaxo-7,8-dihydro-3H,GH,9H-2,3a,6a-triaz~phe- 

n a l e n e - 5 - c a r b o x y l a t e  ( 6 ) .  

I n t o  a s o l u t i o n  o f  t r i a z a p h e n a l e n e  ( 3 )  (3.48 g .  10  mmol) i n  d i c h l o r o m e t h a n e  

( 2 0  m l )  phosgene was i n t r o d u c e d  a t  amb ien t  t e m p e r a t u r e .  A f t e r  COS e v o l u t i o n  

ceased t h e  r e a c t i o n  m i x t u r e  was washed w i t h  aqueous 1Eg Na2C03 s o l u t i o n .  The 

d r i e d  (Na2S04) o r g a n i c  s o l v e n t  was e v a p o r a t e d  t o  d r y n e s s  i n  vacuo .  The r e s i d u e  

was r e c r y s t a l l i z e d  f rom e t h a n o l  t o  g i v e  compound 6 (2.66 g ,  00;:). n p  185-186 OC. 

A n a l .  C a l c d .  f o r  C16H20N404 (332.352) : C.  57.82: H, 6.36; N .  16.85. Found: C ,  

57.68; H, 6.09; N, 16.8%. 'H NMR (OMSO-d6): MeCHCH2CH2 1.37d. 5.12n. 1.72-209m. 

2.65-3.10m; NMe2 3.28s; 0CH2CH3 4.37q.  1 . 4 0 t ;  H-4 9.21s. 

N-Eth~l-l-dimethvlamino-7-methvl-6-0~0-3-thioxo-7,~-dihydro-3H,6H,9H-2,3a,6a-tri- 

azauhenalene-5-carboxamide ( I ) .  

A s o l u t i o n  o f  t r i a z a p h e n a l e n e  ( 3 )  (3.40 g .  1 0  mmol) end e t h y l a m i n e  (1.35 g .  

30 mmol) i n  e t h a n o l  ( 3 0  m l )  was a l l o w e d  t o  r e a c t  a t  amb ien t  t e m p e r a t u r e  f o r  3 h. 

The p r e c i p i t a t e d  c r y s t a l s  were f i l t e r e d  o f f ,  washed w i t h  e t h a n o l ,  d r i e d  and r e -  

c r y s t a l l i z e d  f rom e t h a n o l  t o  g i v e  t h e  carboxamide (7)  (2.36 g .  65%). Mp 240-242 

OC. A n a l .  C a l c d .  f o r  CI6Hz1N5O3S (363.434) :  C, 52.87; H, 5.82; N, 19.27. Found: 

C.  52.61; H. 5.69; N .  19.11%. 'H NMR (CDC13) : PleCHCH2CH2 1.33d. 5.05m. 1.50- 

2.15m. 2.40-3.05m; NMe2 3.25s; HNCH2CH3 8 . 7 2 t .  3.42m. 1.20t ;  H-4 10.34s. 13c NMR 

(CDC13): C-1 159.7; C-3 171.1; C-4 149.5; C-5 109.3; CONH 160.1; C-6 160.9: C-9a 

88.3; C-9b 158.4 ppm. 

2-Ethylamino-4-dirnethy1arnino-7-methyl-5,6,7,8-tetrahydro~yrido~2,3-d~~yrimidine 

( 8 )  . 
A m i x t u r e  o f  t h e  q u a t e r n a r y  s a l t  ( 5 )  (4 .90 g ,  1 0  mmol) and e t h y l a m i n e  (2.25 g .  

5 0  mmol) i n  e t h a n o l  ( 3 0  n l )  was a l l o w e d  t o  r e a c t  a t  amb ien t  t e m p e r a t u r e  f o r  2 4  h. 

The s o l v e n t  was e v a p o r a t e d  t o  d r y n e s s  i n  vacuo.  The r e s i d u e  was t r e a t e d  w i t h  wa- 

t e r .  The f i l t e r e d  c r y s t a l s  were r e c r y s t a l l i z e d  f r o m  e t h y l  a c e t a t e  t o  g i v e  t h e  

p y r i d o p y r i m i d i n e  ( 8 )  (0 .89 g .  3 f f k ) .  Mp 172-174 OC. A n a l .  C a l c d .  f o r  Cl2HZ1N5 

(235.328) :  C. 61.24; H, 8.99; N, 29.76. Found:  C.  61.20; H .  8.89; N .  29.8%. 

'H NMR (CDC13) : MeCH(CH2)2 1.28d. 3.55171, 1.50-3.10m; NCH2CH3 3.35m. 1.19t ; 
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NMe2 3.02s. 

4-Dimethy1amino-7-methv1-5,6,7,8-tetrahydro-pvrido~2,3-d~pvrimidine-2[3H)-thione 

('3) 
Method A. A s o l u t i o n  o f  t r i a z a p h e n s l e n e  (3) (3.48 g.  10 mmol) i n  e t h a n o l  ( 20  m l )  

and aqueous 20% NaOH s o l u t i o n  ( 5  m l )  was a l l o w e d  t o  r e a c t  a t  ambient  tempera tu re  

f o r  24 h .  The r e a c t i o n  m i x t u r e  was evapo ra ted  t o  d ryness  i n  vacuo,  and t h e  

r e s i d u e  was d i s s o l v e d  i n  wa te r .  The aqueous s o l u t i o n  was a c i d i f i e d  w i t h  a c e t i c  

a c i d .  The p r e c i p i t a t e d  c r y s t a l s  were f i l t e r e d  o f f ,  washed w i t h  w a t e r ,  d r i e d  and 

r e c r y s t a l l i z e d  from e t h a n o l  t o  g i v e  p y r i d o p y r i m i d i n e t h i o n e  ( 9 )  (1.12 g .  513). 

Mp 204-205 OC.  

Method 8. A  s o l u t i o n  o f  t r i a z a p h e n a l e n e  (3) (3.48 g, 1 0  mmol) and h y d r a z i n e  

h y d r a t e  ( 2  m l )  i n  e t h a n o l  (PO m l )  was a l l o w e d  t o  r e a c t  a t  ambient  t empe ra tu re  

f o r  24  h.  The p r e c i p i t a t e d  p r o d u c t  was f i l t e r e d  o f f ,  washed w i t h  e t h a n o l ,  d r i e d  

and r e c r y s t a l l i z e d  from e t h a n o l  t o  g i v e  p y r i d o p y r i m i d i n e t h i o n e  ('3) (1.57 g .  7q i ) .  

Mp 205-206 O C .  A n a l .  Ca lcd .  f o r  C10H16N3S (224.326):  C .  53.54; H .  7.18: N .  24.98. 

Found: C.  53.50: H. 7.00: N ,  24.85%. 'H NMR (C0C l3 ) :  MeCHCH2CH2 1.26d. 3.60m. 

1.40-1.65m. 1.85-2.64": NMe2 3.05s: NH 7.35 broad.  

l-Dimethvlamino-2,7-dimethyl-6-oxo-3-phenvl-2,7,8,9-tetrahydro-3H,6H-2,6a-diaza- 

3 a - a z o n i a ~ h e n a l e n e  C h l o r i d e  (lo). 

The compound 10 was p repa red  from 9-[(dimethylanino)chlorornethylenel-6-methyl- 

6.7.8.9-tetrahydro-45-pYrido~l,2-r?1pyrimidin-4-one6 and N-benzylidenemethylamine 

us d e s c r i b e d  e a r l i e r 2 .  Y i e l d  632;. Pip 240 OC ( a c e t o n i t r i l e ) .  A n a l .  Ca l cd .  f o r  

C20H25N40C1 (372.885):  C .  64.41; H.  6.76; N .  15.02. Found: C. 64.23: H.  6.69: N .  

15 .O%. 

4-Dimethylamino-3,7-dimethyl-2-phenvl-Z,3,5,6,7,8-hexahydro~yrido~2,3-d~pvrimi- 

d i n e  (2). - 
A  m i x t u r e  o f  compound 10 (3.73 g ,  10  mmol) and h y d r a z i n e  h y d r a t e  ( 1 0  m l )  was 

a l l o w e d  t o  r e a c t  a t  ambient  t empe ra tu re  f o r  24  h. The p r e c i p i t a t e d  c r y s t a l s  

were f i l t e r e d  o f f ,  washed(ethano1). d r i e d  and r e c r y s t a l l i z e d  f rom e t h a n o l  t o  g i v e  

compound 11 (1.28 g.  45%). Mp 153 OC.  Ana l .  Ca lcd .  f o r  Cl7HZ4N4 (284.394) :  C .  

71.79; H.  8.51: N.  19.70. Found: C ,  71.43: H .  8.41; N, 19.73%. 'H NMR (CDC13): 

M ~ C H ( C H ~ ) ~  1.31d. 3.40m. 1.70-2.60m; NMe2 2.93s; NMe 2.88s. NCHN 5.42s; Ph 7.30m. 

~ t h y l  l-Arylamino-7-mathvl-6-oxo-3-thioxo-7,8-dihydro-3~ ,6H ,9H-2,3a ,6a-t r iazaphe-  

na lene -5 -ca rboxv la tes  (2). ( G e n e r a l  p r o c e d u r e ) .  

~ n t o  a s o l u t i o n  o f  compound 125'6 ( 1 0  mmol) i n  d i ch lo rome thane  ( 5 0  m l )  phosgene 



was in t roduced  a t  ambient temperature.  I n s t e a d  o f  phosgene d i ch la romethy lened i -  

methyl iminium c h l o r i d e  (1.78 g. 11 mmol) can a l s o  be used. The s o l v e n t  was evap- 

o ra ted  t o  dryness i n  vacuo. The res idue was d i s s o l v e d  i n  acetone (30  m l ) .  KSCN 

(1.35 g. 15 mmol) was added t o  the e o l u t i o n  which was a l lowed t o  r e a c t  a t  am- 

b i e n t  temperature f o r  24 h.  The p r e c i p i t a t e d  product  was f i l t e r e d  o f f ,  washed 

w i t h  acetone, d r i e d  and r e c r y s t a l l i z e d  from I-PrOH - OMF t o  g i v e  compound 2. 
Compound s a :  Y i e l d  38%. Mp 242-244 OC.  Ana l .  Calcd. f o r  C20H20N403S (396.458): 

C, 60.58; H. 5.08; N .  14.13. Found: C, 60.62; H, 5.07; N. 14.10%. 'H NMR 

(DMSO-d6) : MeCH(CH2)2 1.20d. 4.90m. 1.70-3.30m; 0CH2CH3 4.30q. 1.24t ; Ph 7.15- 

-7.7001 ; NH 9.149; H-4 10.26s. 

Compound s b :  Y i e l d  42%. Mp 248-250 O C .  Anal .  Calcd.  f o r  C20HlgC1N403S (430.907): 

C, 55.74: H. 4.44; N. 13.00. Found: C. 55.80; H. 4.28; N. 13.1%. 'H NMR 

(OMSO-d6) : MeCHCH2CH2 1.20d. 5.00m. 1.75-2.20m. 2.50-2.80m; 0CH2CH3 4.29q, l . 3 l t ;  

Ar 7.47d. 7.72d: NH 9.24s; H-4 10.24s. 

Compound s c :  Y i e l d  30%. Mp 239-241 O C .  Anal .  Calcd. f o r  C20HlgC1N403S (430.907): 

C. 55.74; H, 4.44; N, 13.00. Found: C .  55.76; H. 4.32; N, 12.91%. 'H NMR 

(DMSO-d6): MeCHCH2CH2 l.2Ot. 4.96~". 1.70-2.15m. 2.40-2.80m: 0CH2CH3 4.25q. 1.23ti 

Ar 7.05-7.90m; NH 9.22s. H-4 10.25s. 

Compound z d :  Y i e l d  48%. Mp 254-256 OC. Anal .  Calcd. f o r  C20H18C12N403S 

(465.356): C, 51.61; H. 3.89; N, 12.04. Found: C ,  51.58; H. 3.75; N 12.127. 

'H NMR (C0Cl3):  MeCHCH2CH2 1.29d. 5.21m. 1.80-2.25.~. 2.50-2.70m: 0CH2CH3 4.41q. 

1.41t; A r  7.2-7.6%. H-4 10.31s. 
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