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Abstract- Cycl~zation of Z , Z - d i m e t h y 1 - 3 - p y r r o l i d i n o m e t t 1 y l ~ n c -  

5-hydroxy-7-pentyl-4-chromanone 4 with g u a n ~ d ~ n e ,  formamidlnc. 

aietamidlne and benzamldlne hydrochlorides in the presence of 

2 e q .  of sodium cthoxidc afforded novel SH-[llbcn~opyrano- 

[4.3-dlpyrimidinei l n  good ylelds. 

The search i o r  structural a n a l o g u e s  of cannabinoids with potential biological 

act~vities continues to be an active area o f  lntcrcst 1'2'3. It is known t h a ~  

r h c  introduct~on of a heteroatom such as nitrogen into thc tcrpenoid moiety 

4 docs not result in a loss in activity . In the present p a p c r  wc report the 

synthesis of navel N-heteroatomic analogues with a pyrlmidinc ring fused onto 

n bcnzopyrac ring. Only one synthesis for these compounds has bccn reported from 

2,2-dimethyl-3-formyl-5-hydroxy-7-pentyl-4-chromanonr is and benzamidine x. 
6 

however yield was modost and the physicol characteristics were not givcn . Recent 

 attempt^"^ to prepare b e n z o p y r a n o [ 4 . 3 - d l p y ~ 1 m 1 d i n e s  frum 3-formyl-4-chromdnoncs 
and amidlnes wcre unsuccessful. These failures may he due ta the instability 

of 3-formyl-4-chromanones under the requlrcd rcaction conditions. In contrast. 

!;hen the formyl group ii rcplaced by pyriolidinnmethylonc group, reaction with 

7 
guanldlne or a m t d ~ n e s  occurred. Thus, wc have previously described thc syntheslc 

of b e n z o p y r a n o [ 4 . 3 - d l p y r i m i d i n e s  by the reaction of 3-pyrrolidinomethylenc-4- 

chromanone with guan~dine and arnidines hydrochlorides in the presence of sodium 

e t h o x ~ d e .  Applicat~on of this mcthod to 2 , Z - d i m e t h y l - 3 - p y r r o 1 i d i n o m c t h y l e n e j -  

hydroxy-7-pentyl-4-chromanone 2 provides a convenient route to the expected 

S H - [ l l b e n z o p y r a n a [ 4 J - d l p y r i m i d i n e s  4ad i n  good yields. 



pyrrolidine 
f 

toluene 

EtONa/EtOH 
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N U 2  
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The pyrrolldirre dcrivatire - 2 w a s  prcpared from thc kriuirir aldehyde l 5  with pyrro- - 

lidinc in toluene at room Lcmperature. Contrary to the unsubstituicd 3-pyrrolidl- 

nomcthylene-4-chromanonc, Z configuration was ass?-gncd to the ethylenlc hond of 

the enaminone 2 on Lhc basis of 'N nmr data8. *hen 3 - p y r r o l l d l n o m e t h y l e n e 4 -  

chromanorrc 2 w a s  hcatcd with g o a n l d i n c . h y d r o c t i l o r i d c  &I in cthnnnl in thc prcscncc 

of sodium ethonidc under reflux i o r  3 11, 2 - i i m i n n - 5 . 5 - d i m e t 1 ~ y l - 8 - p e n ~ y l - 1 0 - t 1 y d r 0 ~ y -  

~ H - [ l l b e n i o p y r a n o [ 4 , 3 - d 1 p y r 1 m i d i n e  5 was obtaincd in 91 8 isolaicd yield. 

I.ikeiisc, Lrcatement of thc enaminone 2 with formamidine, acetamidine and b e n z a -  - 

midine hydroihlor~des 14, 31, and - 3d gave 5 , 5 - d ~ m e t h y l - S - p c n t y l - 1 0 - h y d r o x y -  

5ii-[1lbenzopyrano[.?.~-dlpyrim1dinc and the corresponding Z-mcthylpyrimidins 

and 2-phcn),lpyrimiriine in 70. 93. and 95 8 yiclds. respectively. These pyri- 
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mldlrie rl~r~vatives 2. c. s, and 4d were ident~fied from i r  and n m r  spectra 

The biological activities of thc newly prepared bcnzopyranopyrimidines are 

presently u n d e r  investigation. 

Melt~ng points wcrc determined on a Biichi-Tottoli apparatus and are not corrected; 

ir and mass spcctra were recorded on a Rcckman IR 20 spectrometer and a MS 30 

Kratos spectrometer. respectively. 'H Nmr spectra wcre recorded in CC14 using TNS 

as an internal standard on a Varivn A-60 spcctromcter. Elemental analyses of all 

compounds were wlthin accepted Sevcls. 

2,2-Dimethyl-3-pyrrol1dinomethylene5hydroxy-7-perityl-4-chromanone (2) 

2 , 2 - D i m e t h y 1 - 3 - f o r m y 1 - 5 - h y d r 0 ~ y - 7 - p e n L y l 4 - c h m  1 (4.64 g, 16 mmol) and 

pyrrolidine (1.5 ml, 18 mmol) were dissolved in anhydrous toluene. After standing 

for 3 h at room tempcrature, the mixture was dried aver sodium sulfate, filtered 

and concentraled. The oily residue was chromatographed on a silica gel column. 

Elution with diethyl ether-pentane (40:60) afforded the pure enaminone 2 as a 
1 yellow oil i n  60 8 yield; ms: m/z 343; 1% nmr 6: 0.68-1.08 (3H. m ,  CH3). 

1.09-1.75 (6H, rn. C H 2 )  1.52 (6H. s ,  CH3). 1.92 (4H, m ,  SF2-CH2-N). 

2.45 (ZH. t. Ct12). 3.37 (4H. m. CH2-CJ-N). 5.98 and 6.10 (2H. H-6 and H-8). 

6.70 (IH, 5 ,  olcfinic proton), 12.85 (IH, s ,  OH); ir (neat) v: 1625 cm-I. 

2-Amino-5,5-dimethyl-8-pentyl-10-hydroxy-5H-[1lbcnzopyrano[4.3-dlpyrimidine (s) 
A nixture of enamlnone 2 (1.71 g, 5 mrnol), guanidine hydrochloride & (0.95 g ,  

10 mmol) and sodium ethoxide (0.68 g ,  10 mmol) in absolute ethanol (50 ml) w a s  

refluxed for 3 h. Aftcr removal of the solvent, the residue was diluted with 

water and extracted with diethyl ether. The etheral extracts were dried over 

sodium sulfate and evaporated to glve (91 8) which was recrystallized from 

cthanol (white needles), mp 153°C; ms: m/z 313; 'H nmr 6: 0.68-1.06 (3H, m, CH3), 

1.08-1.9s (6H, m, CH2), 1.64 (bH, s ,  CH3), 2.55 (ZH, t, CH2), 5.24 (ZH, s ,  NH2), 

6.31 and 6.43 (2H, H-7 and H-9). 8.13 (IH, 8 ,  1-41. 12.40 (1H. s ,  OH); 

~r (CHBr3) v :  3400, 3300,3160 cm-l. 

5 , 5 - D i m e t h y 1 - 8 - p e n t y l - 1 0 - h y d ~ 0 ~ y - 5 H - ~ l l b e 4 , 3 - d i d i  (5) 

Enaminone 2 (1.71 g, 5 mmol) was treated with formamidine hydrochlarldo 



( 0 . 8 0  g ,  1 0  mmol) and  s n d l u m  c t h o n i d c  ( 0 . 6 8  g .  1 0  mmol) ~n a b s o l u L c  e t h a n o l  a n d  

w o r k e d  u p  as  a b o v e  t o  g l v c  5 ( 7 0  %) which was p u r i i i c d  on a s i l i c a  g e l  c o l u m n  w i t h  

d i e t h y l  e t h e r - p e n t n n e  ( 5 0 : 5 0 ) ,  mp 5 7 - C ;  m i :  m/z 2 9 8 ;  '11 nmr 6: 0 . 7 5 - 1 . 1 1  (311. m, 

Cll ) ,  1 . 1 1 - 1 . 8 3  (611, m, C l i 2 ) ,  1 . 6 8  (611, s ,  Cl13), 2 . 5 3  (ZH, t ,  CH2) 6 . 2 0  a n d  6 . 3 5  
3  

(2H.  H-7 a n d  t i - 9 ) .  8 . 4 1  (111, s .  4 )  8 . 9 1  ( I H ,  s .  H - 2 ) .  1 1 . 9 6  ( I H ,  s ,  OH). 

E n a m i n o n e  2 ( 1 . 7 1  g .  5 mmol) was t r c a t e d  w i t h  a c e t i m i d i n e  hydrochloride & ( 0 . 9 4  g. 

1 0  mmol) a n d  s o d i u m  c t h o x i d c  ( 0 . 6 8  g ,  1 0  mmol)  I" a b s o l u t e  e t h a n o l  as  a b o v e  t o  

p r o v i d c  ( 9 3  % )  as  n y c l l o w  s o l i d  w h i c h  was p u r i f i c d  by  c h r o m a t o g r a p h y  a s  Jb. 

mp 65 .C;  m b :  m/z 3 1 2 ;  '11 nnlr 6 :  0 . 7 5 - 1 . 0 8  ( 3 H ,  m, Cl13), 1 . 1 2 - 1 . 9 3  (611, m ,  C H 2 ) .  

1 . 6 3  (6H.  s ,  C l i 3 ) ,  2 . 5 0  (211. t .  C H 2 ) , 2 . 6 7  ( 3 H ,  5 ,  C H 3 - 2 ) .  6 . 1 6  a n d  6 . 3 1  ( 2 H ,  H-7 

a n d  H - 9 ) .  8 . 2 8  (111, s ,  H - 4 ) .  1 2 . 2 3  ( l H ,  5 ,  OH). 

2-Plrcnyl-5.5-dimethyl-8-penty1-10-hydroxy-5H-i1]benzopyr~~no[4,3d1pyrinid1r1c (s) 
E r r a m ~ n o n e  2 ( 1 . 7 1  g. 5  Immol) was t r e a t e d  w l t h  b e n z i m i d l n e  h y d r o c h l o r l d c  ( 1 . 5 5  g .  

1 0  mmoi) a n d  s o d i u m  e f h o r i d c  ( 0 . 6 8  g, 1 0  mmol) i n  a h i o l u t c  c t h a n o l  a s  above  t o  

a i f a r d  ( 9 5  % )  as a w h i t c  s o l l d  w h i c h  was r e c r y s t a l l i ~ c d  f r o m  e t h a n o l ,  mp 1 1 0 ° C :  

ms: m / i  3 7 4 ;  'ti nmr 6 :  0 . 7 0 - 1 . 1 0  ( 3 H .  m .  C I I j ) ,  1 . 1 0 - 1 . 9 0  (6H. m, CH2) 1 . 7 0  ( 6 H .  

5 ,  CH3) .  2 . 5 2  (ZH, t ,  C H 2 ) ,  6 . 2 0  and  6 . 3 8  (ZH, H-7 a n d  H - 9 ) .  7 . 3 8 - 7 . 6 5  ( 3 H .  m, 

1 1 - 3  H - 4 '  a n d  H - 5 ' ) .  8 . 2 3 - 8 . 4 5  (ZH, rn ,  H - 2 '  a n d  H - 6 ' ) ,  8 . 5 2  ( l H ,  s ,  H - 4 ) .  

1 2 . 1 3  ( l H ,  s ,  OH).  
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