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5 U YY A R Y 

l -Cy~ lopr~~pyLmethy l -6 -me tho~-4 -pheny l -2 l lH i -qu inazo l inone  

( I I I  I ( SL-573 J a d  l-Cycloprwpylmethyl-6-uitro-4-phenyl- 

21 IH i-quinozolinone ( 1fI I ( SL-522 ),each lahelled with cat- 

bcn -14 at C - 4  position were synthesized .for use in metabo- 
liin studies. The syutheses were achieved by two types of re- 
nction sequences s h m n  in Figure 1 and 2. Overall radiochemi- 

cal yields of SL-573-4-14C and SL-522-4- C were 355 and 174. 

from carbon di~side-'~C, and their specific activities oere 5.52 

mCi /mole  and 3.31 m C l / m m ? . e ,  respectively. 

14 

INTRODlKTION. 

I n  our investigations of pharmacologically active quinazolines it has been 

round that SL-573(,') l-cyclopropylmethyl-6-methoxy-4-phenyl-2(1H)-quinazolinone 

(IlI), has marked anti-inflammatory activities and also that SL-522!2)  l-cyclo- 

~ropylmethyl-o-nitro-4-phenyl-2~lH~-quinazolinone ( V I ) ,  has anti-inflammatory and 

other pharniacological activilies. The metabolic studies of these compounds in 

aniiiinls have, as a matter of  courzc, become necessary in our research programs. 

ihere can be found many syntheses 

derivatives, but to o u r  knowledge none of radioactive ones have been reported so 

far. Only Dubnick G(')reported a synthesis of a 4(3H)-quinazolinone 

derivative, rnecloqualone, labelled with carbon-l4 at C-2 position. To meet the 

requirements o r  ?he mttabo-lic studiea 

of non-radioactive Z(lH)-quinazolinone ( 3 - 3 )  

A _ C  .. .. 
ire synthesized f o r  the first t i x  "<.- 
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14 
l a b e l l e d  Z( lH) -qu inazo l inones ,  SL-573-4-I4C and SL-522-4- 

of r e a c t i o n  sequences as d e s c r i b e d  below. 

C ,  by d i f f e r e n t  types 

DISCUSSION.  

Syn thes i s  of SL-5 73-4- 14C 

The r e a c t i o n  sequence used is  shown i n  F igu re  1. The s t a r t i n g  m a t e r i a l ,  

benzoic  a c i d - ( ~ a r b o x y l - ' ~ C ) ,  was prepared from barium carbonate-14C by a s t anda rd  

method!") Although many kinds of p rocedures ' l l ' a r e  known f o r  the p r e p a r a t i o n  of 

ben~aldehyde-(carbonyl-~~C), they a r e  r a t h e r  t e d i o u s  and g e n e r a l l y  g ive  

compara t ive ly  low y i e l d s .  de t h e r e f o r e  s u c c e s s f u l l y  adapted a new method 

developed by T r a v n e l i s  and Hergenrother '")  f o r  non- rad ioac t ive  p r e p a r a t i o n  of 

a ry l a ldehydes ,  which involved a i r  o x i d a t i o n  of a r y l c a r b i n o l s  i n  dimethyl  

s u l f o x i d e .  

hydride gave a q u a n t i t a t i v e  y i e l d  of benzy! a l ~ o h o l - d - ~ ~ C ,  which i n  t u r n  was 

o%id ized  w i t h  bubbl ing a i r  i n  dimethyl  s u l f o x i d e  a t  180 f o r  about  6 hr t o  produce 

benzaldehydt-(~arbonyl-~~C) i n  91% o v e r a l l  y i e l d  from benzoic  acid-(carboxy1-l4C).  

Thus r e d u c t i o n  of benzoic  a ~ i d - ( c a r b o x y l - ' ~ C )  w i t h  l i t h ium aluminunl 

In the s e r i e s  of r e a c t i o n s ,  t he  condensa t ion  of benzaldehyde-(carbonyl-l4C) 

wi th  N-cyc lopropylmethyl-N-(p-anisyl)urea(l)(I) gave us cons ide rah le  d i  f f i cu  I ty  

i n  o b t a i n i n g  a good y i e l d  of t he  d e s i r e d  product  ( 1 1 ) .  We t r i e d  a v a r i e t y  of 

Lewis a c i d s  a s  c a t a l y s t s  and searched f o r  r e a c t i o n  c o n d i t i o n s  r e q u i r e d  f o r  a 

maximum y i e l d .  As a r e s u l t ,  we found t h a t  t r ea tmen t  o f  benzaldehyde-(carbonyl-  

1 4 C )  i n  to luene w i t h  an excess  of the u rea  ( I )  i n  the presence of methanesulfonic  

ac id  and removing wa te r  by a z e o t r o p i c  d i s t i l l a t i o n  a f fo rded  a maximum y i e l d  (5(3' , , )  

of dihydroquinazol inone-4-  C (11 ) .  Th i s  method was s i m i l a r  t o  one desc r ibed  b y  

Yarnamoto t G ! ' )  excep t  t h a t  t he  p ropor t ions  of t he  r e a c t a n t s  werc var ied 

cons ide rab ly .  

M The r e s u l t 5  of the me tabo l i c  s t u d i e s  G i l l  be desc r ibed  e l + e % h e r e  i n  t h t  near  

14 

The d i h y d r o q ~ i n a z o l i n o n e - 4 - ~ ~ C  ( 1 1 )  %a5 e a s i l y  converted t o  SL- 

f u t u r e .  
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14 
573-4- 

a t  room temperature .  

ca rbona te -  C was 35% and i t  had a s p e c i l i c  r a d i o a c t i v i t y  of 5.52 mCi/mmole. 

C ( 1 1 1 )  by means of a potassium permanganate o x i d a t i o n  i n  aqueous d ioxane  

The o v e r a l l  y i e l d  of SL-573-4-14C (111) from barium 

14 

* 
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H3CO 

I 
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1 1  I11 

Figure  1. React ion Sequence of S y n t h e s i s  of SL-573-I4C 

Syn thes i s  of SL-522-4-14C 

Apparent ly ,  i n  the case  o f  SL-522-4-14C ( V I ) ,  the  P i c t e t - b p e n g l a r  type of 

14 
r e a c t i o n s  used for  SL-573-4- C canno t  be adapted for  the fo rma t ion  of i t s  

quinazol inone r i n g  because o f  t he  presence of  a s t r o n g  e l e c t r o n  withdrawing 

n i t r o  group on  the  phenyl  r ing .  Accordingly we chose ano the r  procedure 

o u t l i n e d  i n  Figure 2 .  

(6) 

The s t a r  t ing mate r i a I ,  2 -arnino-5 - n i  t robenzophenone- ( c a r  bony 1- 14C ) ( IV ) , was 

prepared b y  the p rocedure (13)  which we e s t a b l i s h e d  p r e v i o u s l y  f o r  t he  s y n t h e s i s  

14 
o f  a benzodiazepinone-5- C d e r i v a t i v e .  The o v e r a l l  y i e l d  of IV was 53% from 

carbon dioxide-14C thiough fowr s t e p s  o f  r e a c t i o n s .  

urethane was c a r r i e d  o u t  b y  h e a t i n g  the mix tu re  i n  the  presence of anhydrous z i n c  

ch lo r ide  a s  a c a t a l y s t  a t  131?-190°for s e v e r a l  hour s ,  z i v i n q  57’.  y i e l d  c f  quinazo-  

Condensat ion of  IV wi th  
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l i n ~ n e - & - ~ ~ C  ( V )  and 29% r e c o v e r y  of  t h e  s t a r t i n g  m a t e r i a l  ( I V )  

T r e a t m e n t  o f  V i n  d i m e t h y l f o r m a m i d e  w i t h  sodium h y d r i d e  a t  rooni t e m p e r a t u r e  

f o l l o w e d  by a l k y l a t i o n  w i t h  c y c l o p r o p y l m e t h y l  bromide i n  t h e  same s o l v e n t  a t  100' 

produced  a m i x t u r e  of two main p r o d u c t s  w h i c h  w e r e  s e p a r a t e d  by c o l u n n  chromato-  

H 
0 

u r e t h a n e  NaH v 02N 
02N ZnC12 

I V  v 

O2 + O2 

\' I \'I I 

F i g u r e  2 .  R e a c t i o n  Sequence  o f  S y n t h e s i s  o f  SL-522-4-'4C 

g r a p h y  o n  s i l i c a  g e l .  One o f  t h e s e ,  w h i c h  had a lower  R f - v a l u e  and a m e l t i n g  

p o i n t  o f  172-17<, showed a s t r o n g  a b s o r p t i o n  of amide c a r b o n y l  a t  1 b 7 5  cm-' i n  

i t s  i r  s p e c t r u m  and was i d e n t i c a l  i n  e v e r y  r e s p e c t  w i t h  a u t h e n t i c  SL-522 .  Thc 

y i e l d  o f  SL-522-4-14C (VI)  was L U X  and t h e  s p e c i f i c  r a d i o a c t i v i t y  was 3.31 

rnCi/nunole. 

propylmethyL-quinaz~line-~~C ( V I I )  by c o m p a r i s o n  w i t h  t h e  a u t h e n t i c  sample .  

The o t h e r  compound ( 2 5 %  y i e l d ) ,  mp. 142-144', was found to be O-cyclo-  

EXPERIMENTAL 

B e n z o i c  a c i d  - ( c a r b o x v  l - " C )  

Benzoic  a c i d - ( c a r b o x y 1 - l 4 C )  was s y n t h e s i z e d  by a s t a n d e r d  o f  

C r i s n a r d  r e a c t i o n  * . i th  "CO; and phcnylmagnesiuln h r o n i d t ;  0 .05  g o f  ben7oic  ac i r ! -  

( c a r h o x y l - l 4 C )  ( 5 . 6 3  mCi/mniole) h a i i n g  n t o t a l  a c t i v i t y  o t  4 4 . 3  mLi   as p r e p a r e d  

i n  a q u a n t i t a t i v e  y i e l d  b a r e d  o n  Ba1*C03. 
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14 Benzyl a lcohol-a-  C 

14 
To a s o l u t i o n  of benzoic  ac id - ( ca rboxy l -  C) (0.95 g, 7.86 1 ~ 1 0 k 5 )  i,n d r y  

e t h e r  (50  ml) was added po r t ionwise  LiA1H4 (0.65 g, 17 mnioles) a t  room tempera- 

t u r e  and the mix tu re  was r e f l u x e d  f o r  3.5 h r .  A f t e r  c o o l i n g ,  5% H C l  (50 ml)  was 

added t o  the r e a c t i o n  mixture  which was then  e x t r a c t e d  w i t h  e t h e r .  The e x t r a c t  

was washed wi th  5% aqueous Na2C03 s o l u t i o n  and w a t e r ,  d r i e d ,  and evaporated t o  

g ive  benzyl  a l ~ o h o l - l - ' ~ C  (0.82 g ,  997.). 

Benza ldehyde- ( c a r  bony 1- I4C) 

A s o l u t i o n  of benzyl  a l ~ o h o l - d - ~ ~ C  (0.82 g, 7.78 m o l e s )  i n  dimethyl  s u l f -  

oxide (15  m l )  was heated aL 18;with a i r  pas s ing  through the s o l u t i o n  f o r  6 h r .  

The mixture  was d i l u t e d  w i t h  w a t e r ,  e x t r a c t e d  wi th  e t h e r ,  and the  e t h e r  e x t r a c t  

washed w i t h  wa te r  and d r i e d .  Evaporat ion of the s o l v e n t  a f fo rded  benzaldehyde- 

( ~ a r b o n y l - ' ~ C )  (0.74 g ,  92%). which showed a carbonyl  a b s o r p t i o n  a t  1704 

The product  was pure enough t o  use w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  

I-Cyc lopropylme thyl-6-me thoxy-h-phenyl-3,4-dihydro-2( l H ) - q ~ i n a z o l i n o n e - 4 - ' ~ C  (11) 

A mixture of ben~aldehyde-(carbonyl-~~C) (0.77 g, 7.0 m o l e s ) ,  N-cyclo- 

propylmethyl-N-(p-anisyl)urea(') ( I )  (1.85 g ,  8 .4  m o l e s )  and t h r e e  d rops  of 

inethanesulfocic  a c i d  i n  anhydrous toluene ( 8 0  rnl) was heated t o  116 w i t h  g radua l  

a z e o t r o p i c - d i s t i l l a t i o n  of produced wa te r  f o r  10 h r  d u r i n g  which t ime to luene  was 

added t o  ma in ta in  the  volume of  the mixture  about  40 m l .  The mixture  was then  

poured i n t o  5% Na2CO3 aqueous s o l u t i o n  The 

e x t r a c t  was washed w i t h  w a t e r ,  d r i e d ,  and evaporated t o  dryness  t o  g ive  an  o i l y  

r e s i d u e .  Chromatography of the r e s i d u e  on s i l i c a  g e l  gave l -cyclopropylmethyl-  

6-methoxy-4-phenyl-3,4-dihydro-2~1H)-quinazolinone-4- C (11) (1 .28 g, 59"/), m p .  

and mixed mp.  132-135, i d e n t i c a l  i n  eve ry  r e s p e c t  w i t h  a u t h e n t i c  sample.  

and e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  

14 

I-Cyc lopropy h e  thy I-6-me thoxy-4-phrnyl-2 ( 1H ) -quinazo l inone-4-14C 

(SL-573-4-l4C) ( I L I )  
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To a s o l u t i o n  of l-cyclopropylmethyl-6-methoxy-4-phenyl-3,4-dihydro-2~lH~- 

q ~ i n a z o l i n o n e - 4 - ' ~ C  (11) (1.28 g ,  4.15 m o l e s )  i n  dioxane (20 m l )  was added a 

s o l u t i o n  of Wn04 (0.70 g, 4.4 m o l e s )  i n  wa te r  (7 m l ) .  The mixture  was s t i r r e d  

a t  room temperature  f o r  7 h r .  A f t e r  an a d d i t i o n  of formic ac id  (1 m l ) ,  the  mix- 

t u r e  was f i l t e r e d ,  and the  p r e c i p i t a t e  w a s  washed w i t h  acetone.  The combined 

f i l t r a t e  w a s  concen t r a t ed  under reduced p r e s s u r e  t o  g i v e  a r e s idue  which was 

taken up i n  e t h y l  a c e t a t e .  The s o l u t i o n  was washed w i t h  wa te r ,  d r i e d ,  and evapo- 

r a t e d  t o  a f f o r d  an  o i l y  r e s i d u e .  The r e s i d u e  was chromatographed ove r  s i l i c a  

g e l ,  e l u t e d  w i t h  chloroform,  and e v a p o r a t i o n  o f  t he  main f r a c t i o n s  gave a crude 

p roduc t .  D i l u t i o n  of the p roduc t  w i t h  the  a u t h e n t i c  c a r r i e r  (0 .20 g) followed by 

r e c r y s t a l l i z a t i o n  from benzene-ether-n-hexane gave 1-cyc lopropylmethyl -O-methoxy-  

4-pheny1-2(1H)-q~inazolinone-4-~~C (111) (0.85 g ,  15.4 m C i ,  5.52 mCi/mnole, G t l % ) ,  

mp. and mixed mp. 116-117*, i d e n t i c a l  i n  a l l  r e s p e c t s  w i t h  a u t h e n t i c  SL-573. 

6-Nitro-4-phenyl-2(  l H ) - q ~ i n a z o l i n o n e - 4 - ~ ~ C  (V) 

(IV) (1 .5  g, 
1hC) (  13) A mixture of 2-amino-5-nitrobenzophenone-(carbonyl- 

2 6 .2  mmoles, 30.8 m C i ,  4.97 m C i / m o l e ) ,  u re thane  (3.5 g, 39 moles)  and ZnCl 

(0.2 g ,  1.5 m o l e s )  was heated t o  180-196 f o r  5 hr. 

t r i t u r a t e d  w i t h  w a t e r  ( 3 0  ml) and e t h y l  a c e t a t e  (10 ml). The s o l i d  c o l l e c t e d  by 

f i l t r a t i o n  w a s  d r i e d  a t  room temperature  i n  vacuo o v e r n i g h t  t o  g i v e  6 -n i t ro -4 -  

phenyl-2(1H)-q~inazolinone-~~C (V) (1.11 g ,  67%),  mp. 244-247*(dec.) .  

m a t e r i a l  showed an  amide ca rbony l  band a t  1560 cm-' i n  i t s  i r  spectrum and was 

used for  the  fo l lowing  r e a c t i o n  wi thou t  f u r t h e r  p u r i f i c a t i o n .  From the f i l t r a t e ,  

2-amin0-5-nitrobenzophenone-(carbonyl-~~C) ( I V )  (0 .43 g ,  29%) was recovered.  

The s o l i d i f i e d  mixture  was 

This  

l-Cyc lopropylme thy l -6 -n i  tro:4-phenyl-2 ( lH)-quinazo 1inone-4-l4C ( V I )  

(SL-522-4- C) 14 

To a suspens ion  of NaH (50% mineral  o i l  c o a t i n g ,  0.31 g ,  6 . 5  m o l e s )  i n  

dLmethylformamide (20 ml) was added b-nitro-~-phenyl-2(1H)-quinazolinone-4- 14C 
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( V )  (1.11 g, 4 .1  m o l e s ) ,  and the  mix tu re  was s t i r r e d  a t  room t empera tu re  f o r  

1.5 h r  and a t  50-60'for 0.5 h r .  

7.4 m o l e s )  was added t o  the  mix tu re ,  and i t  was hea ted  w i t h  s t i r r i n g  a t  lOd f o r  

4.5 h r .  The mix tu re  w a s  poured i n t o  i c e - w a t e r ,  e x t r a c t e d  w i t h  e t h y l  a c e t a t e ,  

and the  e x t r a c t  was washed w i t h  w a t e r ,  d r i e d ,  and e v a p o r a t e d ,  The r e s i d u e ,  

which  sha red  two major  s p o t s  on t l c ,  was d i l u t e d  w i t h  a u t h e n t i c  u n l a b e l l e d  SL- 

522 (0.3 g) and chromatographed on s i l i c a  g e l .  From the  f i r s t  f r a c t i o n  e l u t e d  

w i t h  ch lo ro fo rm was ob ta ined  a c r y s t a l l i n e  p roduc t  which was r e c r y s t a l l i z e d  from 

i s o p r o p y l  a l c o h o l  t o  y i e l d  2-cyclopropylmethyloxy-6-nitro-4-phenylquinazoline-4- 

14C (VII )  (0.33 g, 5.11 M i ,  4.97 mCi /mole ,  25%), mp. and mixed mp. 142-144: 

The second f r a c t i o n ,  a f t e r  e v a p o r a t i o n  o f  ch lo ro fo rm,  gave a c r y s t a l l i n e  m a t e r i a l  

which  was r e c r y s t a l l i z e d  from i s o p r o p y l  a l c o h o l  t o  a f f o r d  l -cyc lopropylmethyl -6-  

nitr0-4-pheny1-2(1H)-quinazolinone-4-~~C ( V I )  (0.92 g, 9.47 m C i ,  3.31 mCi/mmole, 

46%) ,  mp. and mixed mp. 172-173.. 

w i t h  a u t h e n t i c  SL-522. 

A f t e r  c o o l i n g ,  cyc lopropylmethyl  bromide ( 1 , O  g ,  

This  m a t e r i a l  was i d e n t i c a l  i n  eve ry  r e s p e c t  
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