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QUINOLINBS FROM A S I L Q m E T O N E S 1 AND I S A T I N 

• ' C H A P T E R , I 

THE P F I T 2 D J G E R RMC- f lON 

The p r e p a r a t i o n o f q u i n o l i n e d e r i v a t i v e s f r o m i s a t i n and 

5 - m e t h y l i s a t i n may be a t t r i b u t e d t o P f i t z i n g e r , who p r e p a r e d 6 - m e t h y l -

4 - q u i n a l d i n e c a r b o x y l i c a c i d b y t h e c o n d e n s a t i o n , o f 5 - m e t h y l i s a t i n 

w i t h a c e t o n e ^ 

The P f i t z i n g e r reac t i on* l i a s been• '©x^&ded b y w o r k e r s i n t h i s 

l a b o r a t o r y t o i n c l u d e t h e c o n d e n s a t i o n o f a r y l o x y k e t o n e s and a r y l -

t h i o k e t o n e s w i t h i s a t i n » 3 » 4 y 5 

The c h i e f p r o d u c t o f t h e r e a c t i o n of" I s a t i n s w i t h - u n s y m e t r . i e . ^ ' " 

k e t o n e s w i l l n o r m a l l y i i a v e t h e l a r g e r group i n t h e S - p o s i t i o n . ^ * * 7 

I p f i t z i n g e r , J . p r a k t . C h e m . , 5 3 , 100 ( 1 8 8 6 ) 

2 p f i t z i n g e r , j . p r a k t . f h e m . , 3 8 , 584 ( 1 8 8 8 ) 

3 c a l a w a y and H e n z e , J . M . Chem. S o c . , 6 1 , 1355 ( 1 9 3 9 ) 

% n i g h t , P o r t e r , a n d s s i G a l a m y , J . &n. Chem. S o c . , 6 6 , 1893 ( 1 9 4 4 ) 

% e w e l l and C a l a w a y , _ J . Am. Chem. S o c , 6 § , 116 ( 1 9 4 7 ) 

^ P f i t z i n g e r , J . p r a k t , C h e m . , 5 6 , 283 ( 1 8 9 7 ) 

7 V o n B r a u n , G m e l i n , and S c h u l t h e s i s , B e r . , 5 6 , 1344 ( 1 9 2 3 ) 
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, , 5 g t o T E R ' I I 

THE PURPOSE OF T H I S INVESTIGATION 

The a v a i l a b i l i t y o f a r y l o x y k e t o n e s f r o m c h l o r o a c e t o n e and., 

s u b s t i t u t e d p h e n o l s s u g g e s t e d t h e i r c o n d e n s a t i o n w i t h i s a t i n s s i n c e 

N e w e l l and C a l a w a y S h a v e u t i l i z e d t h e t o l y l t h i o p r o p a n o n e s i n t h i s 

m a n n e r . The u s e o f t o l y l o x y p r o p a n o n e s w a s t h e r e f o r e o f i n t e r e s t . 

E x p e r i m e n t s h a v e p r o v e n t h a t t h e q u i n o l i n e group i n q u i n i n e 

p o s s e s s e s marked a n t i - m a l a r i a l p r o p e r t i e s . F l a s m o c h i n , c i n c h o p h e n , 

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

b e e n p r o v e n . 

The compounds r e p o r t e d i n t h i s t h e s i s a r e a l l s u b s t i t u t e d 

c i n c h o n i n i c a c i d s , and a r e t h e r e f o r e r e l a t e d i n s t r u c t u r e t o t h e s e 

c h e m o t h e r a p e u t i c a g e n t s . * 



EXPERiMENIM. 
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•P'¥G^PTER' III 

The P r e p a r a t i o n o f - I f a p h t h o x y ) - 2 r p r o p a n o n e ( i ) 

l « ^ « H a p h t h o x y ) - 2 ^ p r o p a : n o n e ( i j w a s p r e p a r e d f r o m c h l o r o a c e t o n e 

a n d ^ - n a p h t h o l b y t h e method o f K u r d and P e r l i t z . 8 

F i f t y " grams ( 0 . 5 4 m o l . ) o f c h l o r o a c e t o n e and 5G grams o f a c e t o n e 

( p r e v i o u s l y d r i e d o v e r a n h y d r o u s c a l c i u m c h l o r i d e ) w e r e m i x e d i n a 

1 2 5 m l . separa tory . . - . ' funne l and 3 grams o f p o t a s s i u m i o d i d e w a s a d d e d . 

The m i x t u r e was s h a k e n and a l l o w e d t o s t a n d o v e r n i g h t . 

I n a t h r e e n e c k e d , one l i t e r f l a s k e q u i p p e d w i t h a m e c h a n i c a l 

s t i r r e r , a r e f l u x c p n d e n s e r , and a 1 d r y i n g t ube w a s p l a c e d a s o l u t i o n 

o f 59 grams ( 0 . 4 1 m o l . ) o f ^ - n a p h t h o i c i n 150 m l . o f d r y a c e t o n e . The 

s t i r r e r w a s s t a r t e d and 57 grams ( 0 . 4 1 m o l . ) o f a n h y d r o u s p o t a s s i u m 

c a r b o n a t e w a s a d d e d . The c h l o r o a c e t o n e m i x t u r e w a s added s l o w l y o v e r 

SHurd and P e r l i t z , J . Chenu S o c . , 6 8 , 38 ( 1 § 4 6 ) 



a p e r i o d o f one h o u r and t h e r e a c t i o n m i x t u r e was r e f l u x e d w i t h v . 

s t i r r i n g on a h o t w a t e r b a t h f o r s i x h o u r s a f t e r w h i c h s t i r r i n g w a s 

c o n t i n u e d a t room t e m p e r a t u r e f o r t v ren ty h o u r s . 

The r e s u l t i n g m i x t u r e w a s f i l t e r e d , t he p r e c i p i t a t e w a s h e d 

w e l l w i t h a c e t o n e , and t h e f i l t r a t e and w a s h i n g s c o m b i n e d . Upon t h e 

a d d i t i o n o f w a t e r , t h e c r u d e k e t o n e p r e c i p i t a t e d * T h i s w a s f i l t e r e d 

and a i r d r i e d o v e r n i g h t t o remove t h e a c e t o n e • P u r i f i c a t i o n w a s 

a c c o m p l i s h e d b y d i s s o l v i n g t h e c r u d e p r o d u c t i n a b o i l i n g s o l u t i o n 

o f 800 m l . o f m e t h y l a l c o h o l and 200 m l . o f w a t e r , c o o l i n g t o room 

t e m p e r a t u r e , f i l t e r i n g t h e p r e c i p i t a t e , and d r y i n g i n a i r * A p a l e 

y e l l o w , w a x y p r o d u c t was o b t a i n e d * 

T h e , m e l t i n g p o i n t o f t h e l - f ^ - n a p h t h o x y ) - 2 - p r o p a n o n e f l ) w a s 

73 d e g r e e s C . ( c o r r e c t e d ) . The y i e l d w a s 80 g r a m s , o r 97 p e r c e n t 

o f t h e t h e o r e t i c a l . The ox ime w a s a w h i t e s o l i d m e l t i n g a t 123 

d e g r e e s C . ( c o r r e c t e d ) . 
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The P r e p a r a t i o n , o f 1-(p-T o l y l o x y ) - 2 - p r o p a n o n e ( l l ) 

l - ( p - T o l y l b x y ) - 2 - p r o p a n o n e ( I I ) w a s p r e p a r e d b y t h e method 

o f E u r d and P e r l i t z . 8 

F i f t y grams (0.54 m o l , ) o f c h l o r © a c e t o n e , 3 grams o f powdered 

p o t a s s i u m i o d i d e , and 50 'ml* o f ' d r y a p e t o n e w e r e m i x e d i n a 125 m l . 

s e p a r a t o r y f u n n e l and a l l o w e d t o s t a n d o v e r n i g h t . The r e s u l t i n g 

s o l u t i o n w a s s l o w l y added t o a m i x t u r e o f 44#3 grams (0.41 m o l . ) o f 

p - c r e s o l , 57 grams (0.41 mol • • ) o f a n h y d r o u s p o t a s s i u m c a r b o n a t e , and 

150 m l . o f d r y a c e t o n e , i n a t h r e e n e c k e d f l a s k f i t t e d w i t h a mechan ­

i c a l s t i r r e r and a r e f l u x c o n d e n s e r . Ms i n t h e p r e p a r a t i o n o f 1-

( ^ - » n a p h t h o x y ) - 2 » p r o p a n o n e ( i ) , t h e r e a c t i o n m i x t u r e was r e f l u x e d w i t h 

s t i r r i n g f o r s i x h o u r s , , and s t i r r i n g was c o n t i n u e d f o r t w e n t y h o u r s 

a t room t e m p e r a t u r e . 

A f t e r t h e r e a c t i o n w a s c o m p l e t e d , t h e p o t a s s i u m c h l o r i d e w a s 

f i l t e r e d o f f and w a s h e d w i t h d r y a c e t o n e . ; T h e ; f i l t r a t e and w a s h i n g s 

w e r e combined a n d c o n c e n t r a t e d b y e v a p o r a t i o n on a h o t w a t e r b a t h 

a t 80 d e g r e e s C . and u n d e r a p r e s s u r e o f 35 mm. t o remove t h e e x c e s s 

a c e t o n e . The r e s i d u e was d i s t i l l e d u n d e r a p r e s s u r e o f 6 mm. A 

s m a l l f r a c t i o n o f c h l o r o a c e t o n e d i s t i l l e d o v e r f r o m 40 t o 65 d e g r e e s C 

l - ( £ - T o l y l o x y ) - 2 - p r o p a n o n e ( I i ) , a p a l e y e l l o w l i q u i d , d i s t i l l e d o v e r 



from 108 to 112 degrees C • Distillation was discontinued when the 

distillate became dark in color and the column head temperature rose 

suddenly. Thirty-nine grams of product (58 per cent yield) was 

obtained. 
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'y?he iPpe-paration- o f o '^b l^ lbxyl^gyj ropanone f I I I I ' 

This -Gi^ound was prepared "by jnet^hpd ou t l i ned $MP 1* 

(£«tolyloxy)*2*prdpanone ( I I ) * "but was obtained i n h igher y i e l d 

(71 per' ereai ''of th© t h e o r e t i c a l ] as a y e l l o w o i l b o i l i n g a t 106 

degrees {5.nm#j* The 2,44»dinitrophenylU^ydi*azone. of t h i s fee tone 

was a l i g h t orange s o l i d mel t ing a t 153 degrees» 



The P r e p a r a t i o n o f 1 - ( m - T o l y l o x y ) - 2 ^ p r opanone ( I V ) 

B y t h e same g e n e r a l p r o c e d u r e l - ( m - t o l y l o x y ) - 2 - p r o p a n o n e ( I V ) 

was p r e p a r e d i n 57 p e r c e n t y i e l d a s a d a r k amber l i q u i d b o i l i n g a t 

111 d e g r e e s ( 5 mm.)* R e d i s t i l l a t i o n gave a p a l e y e l l o w l i q u i d t h a t 

t u r n e d d a r k upon c o o l i n g * The 2 , 4 - d i n i t r o p h e n y l h y d r a z o n e was a n 

o range s o l i d m e l t i n g a t 132 d e g r e e s * 



The P r e p a r a t i o n o f 5 -Methy 1 i s a t i n 9 ( V ) 

N i n e t y grams ( 0 . 5 4 m o l . ) o f c h l o r a l h y d r a t e w a s d i s s o l v e d 

i n 1 2 0 0 m l . o f w a t e r i n a f i v e l i t e r r o u n d bo t t om f l a s k , and 1300 

grams o f c r y s t a l l i n e sod ium s u l f a t e was a d d e d . JL s o l u t i o n o f 54 

grams ( 0 . 5 m o l . ) o f p - t q l u i d i n e i n 300 m l . o f w a t e r and 43 m l . 

( 0 . 5 2 m o l . ) o f c o n c e n t r a t e d h y d r o c h l o r i c a c i d w a s added t o t h e 

c h l o r a l h y d r a t e s o l u t i o n , and t h i s Was f o l l o w e d b y 110 grams 

( 1 . 5 8 m o l . ) o f h y d r o x y l a m i n e h y d r o c h l o r i d e i n 500 m l . o f w a t e r * 

The f l a s k w a s t h e n h e a t e d a t s u c h a r a t e a s t o p r o d u c e b o i l i n g i n 

f o r t y - f i v e t o f i f t y m i n u t e s . The l i q u i d w a s a l l o w e d t o b o i l f o r 

two m i n u t e s , c o o l e d , f i l t e r e d , and. t h e p - » m e t h y l - i s o n i t r o s o a c e t a n i l i d e 

a i r d r i e d f o r t w e n t y - f o u r h o u r s . 

S i x hund red grams ( 3 2 8 m l . ) o f c o n c e n t r a t e d s u l f u r i c a c i d 

w a s warmed t o 50 d e g r e e s i n a one l i t e r t h r e e n e c k e d f l a s k f i t t e d 

w i t h a m e c h a n i c a l s t i r r e r , and t h e p - m e t h y l * i s p n i t r o s o a c e t a n i 1 i d e 

was added w i t h s t i r r i n g a t s u c h a r a t e a s t o k e e p t h e t e m p e r a t u r e 

b e t w e e n 50 and 60 d e g r e e s C . A f t e r t h e a d d i t i o n o f t h e i s o n i t r o s o 

9 G i i m a n , O r g a n i c S y n t h e s i s - C o l l e c t i v e Volume I , p • 321 



compound w a s c o m p l e t e , t h e s o l u t i o n was h e a t e d t o 80 d e g r e e s f o r a 

p e r i o d o f t e n m i n u t e s , c o o l e d u n d e r r u n n i n g w a t e r , pou red o v e r f i v e 

l i t e r s o f c r a c k e d i c e , and a l l o w e d t o s t a n d u n t i l t h e i c e m e l t e d . 

The c r u d e 5 - m e t h y l i s a t i n ( V ) w h i c h s e p a r a t e d o u t was f i l t e r e d . 

and w a s h e d f r e e o f s u l f u r i c a c i d w i t h c o l d w a t e r . The y i e l d o f t h e 

c r u d e p r o d u c t w a s 74 grams ( 8 2 p e r c e n t o f t h e t h e o r e t i c a l ) . 

The p r o d u c t was p u r i f i e d b y two d i f f e r e n t methods d u r i n g t h e 

c o u r s e o f t h i s i n v e s t i g a t i o n * The f i r s t method c o n s i s t e d o f d i s s o l v i n g 

t h e c r u d e p r o d u c t i n t h r e e t i m e s i t s w e i g h t o f b o i l i n g g l a c i a l a c e t i c 

a c i d , f i l t e r i n g , . a n d c o o l i n g t h e f i l t r a t e i n a n i c e b a t h . The 5 -

m e t h y l i s a t i n ( V ) p r e c i p i t a t e d a s d a r k r e d n e e d l e s . Y i e l d f r o m t h i s 

method o f p u r i f i c a t i o n w a s a p p r o x i m a t e l y . 30 t o 3 5 p e r c e n t . 

I n t h e second method o f p u r i f ica/ fc ion 5 - m e t h y l i s a t i n ( V ) w a s 

suspended i n 400 m l . o f h o t w a t e r and enough 30 p e r c e n t sod ium h y d r o x ­

i d e added ^bsiput t h e c r u d e s u b s t a n c e i n t o s o l u t i o n . D i l u t e h y d r o ­

c h l o r i c a c i d ( l s 3 ) w a s added u n t i l a s l i g h t ' p r e c i p i t a t e a p p e a r e d . , 

The s o l u t i o n w a s i m m e d i a t e l y f i l t e r e d , t h e p r e c i p i t a t e r e j e c t e d , and 

t h e f i l t r a t e made a c i d t o congo r e d p a p e r w i t h , d i l u t e h y d r o c h l o r i c 

a c i d . The s o l u t i o n w a s c o o l e d i n a n i c e b a t h ; t h e 5 - m e t h y l i s a t i n ( V ) 

w a s f i l t e r e d o f f and d r i e d i n a i r . The y i e l d f r o m t h i s p u r i f i c a t i o n 

p r o c e s s w a s 80 t o 90 p e r c e n t * 



The P r e p a r a t i o n o f 6 - M e t h y l ~ 5 « j ^ - n a p h t h b x y ) ^ » 4 - q u i n a l d i n e - ¥ 

c a r b o x y l : t c a c i d ( V I ) 

E i g h t e e n and s e v e n - t e n t h s grams ( 0 . 1 1 6 m o l . ) o f 5>»iae|jbhyl isatin 

( V ) w a s d i s s o l v e d i n 200 m l . o f 33 p e r c e n t p o t a s s i u m h y d r o x i d e and 

p l a c e d i n a t h r e e n e c k e d f l a s k f i t t e d w i t h a m e c h a n i c a l s t i r r e r . 

T w e n t y - t h r e e and t w o - t e n t h s grams o f l - ^ - n a p h t h o x y ) - 2 « p r o p a n b n e ( i ) 

w a s added and t h e m i x t u r e was r e f l u x e d w i t h s t i r r i n g on a s t e a m b a t h 

f o r e i g h t h o u r s . &t t h e end o f t h i s t i m e a d a r k c o l o r e d l i q u i d l a y e r 

„ s e p a r a t e d on t h e top o f t h e p o t a s s i u m h y d r o x i d e s o l u t i o n . Upon c o o l i n g , 

t h i s l i q u i d s o l i d i f i e d t o f o r m a c a k e . The l i q u i d was d rawn o f f and 

a c i d i f i e d w i t h d i l u t e ( l j l ) a c e t i c a c i d . No p r e c i p i t a t e f o r m e d , e v e n 

upon s t a n d i n g , and t h e s o l u t i o n w a s d i s c a r d e d . 

The s o l i d c a k e w a s b r o k e n up and d i s s o l v e d i n 300 m l . o f b o i l i n g 

w a t e r . All o f t h e p r e c i p i t a t e d i s s o l v e d , f o r a t i n g a d a r k amber s o l u t i o n . 

F rom t h i s b e h a v i o r i t w a s d e c i d e d t h a t t h e c a k e c o n s i s t e d o f t h e -

p o t a s s i u m s a l t o f 6 - m e t h y l - 3 - j ^ - n a p h t h o x y ) - 4 - q u i n a l d i n e c a r b o x y l i c a c i d 

( V I ) • t h a t had b e e n s a l t e d o u t o f s o l u t i o n b y t h e h i g h c o n c e n t r a t i o n 

o f p o t a s s i u m h y d r o x i d e . T h i s w a s v e r i f i e d b y t h e a d d i t i o n o f 33 p e r 

c e n t p o t a s s i u m h y d r o x i d e t o a s m a l l p o r t i o n o f t h e h o t s o l u t i o n . The 

- s o l u t i o n w a s b o i l e d w i t h Nuchar f o r f i v e m i n u t e s , f i l t e r e d h o t , a l l o w e d . 
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to cool, and then made acid to litmus wi'th 120 ml. of 1 si acetic 

acid. After standing for several hours/ the solution was filtered, 

the solid suspended in 3.75 liters of hot water, and enough 33 per 

cent potassium hydroxide added to put all of the material into 

solution. After treating with Nuchar again, the solution was made 

aoid to litmus with 1:1 acetic acid. An olive grey precipitate 

separated. This was filtered off, washed with cold water, and 

suspended in 120G ml« of water to wash free of potassium acetate 

and acetic acid. The product was then filtered and air; dr̂ ied. 

The yield was 18.6 grams, or 46.8 per cent of the theoretical. 

The compound was soluble in hot methanol, ethanol, ethylene 

glycol, and glacial acetic acid. It was almost completely insoluble 

in water, but the addition of a little acetic acid to the water 

greatly increases the solubility. All attempts to recrystallize the 

compound from these solvents and mixtures of these solvents were 

failures. 

The compound darkened at 178; degrees and melted with decom­

position at 233 degrees C The darkening at 178 degrees is evidently 

a decarboxylation, since carbon dioxide was evolved at'this temperature 

It was found that the melting point varied with the rate of heating. 

A quantitative nitrogen determination gave a valiie of 3.59 per 

cent, as compared with the theoretical value of 3.70 per cent (for the 

dihydrate). It is probable that the acid;retained two molecules of 

water of hydration as similar results have been obtained in earlier 

work in this laboratory.3 This water was lost by drying over phos­

phorus pentoxide. The neutral equivalent of the dehydrated acid was 
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found to be 341.5, Whereas the theoretical is 343.4, 
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The P r e p a r a t i o n o f 3 - (m-. T o l y l o x y ) - 4 - * q u i n a l d i n e -

c a r b o x y l i c a o i d ( V I I ) 

S e v e n land thirty-fi^j h u n d r e d t h s grams ( 0 . 0 5 m o l . ) ot i s a t i n 

w a s ' d i s s o l v e d ! i n 125 m l . o f 33 p e r c e n t D p t a s s i u m h y d r o x i d e and p l a c e d 

i n a t h r e e nJlked f l a s k f i t t e d w i t h a m e c h a n i c a l s t i r r e r and a r e f l u x 

c o n d e n s e r . B l i gh t and two t e n t h s grams ( 0 . 0 5 m o l . ) o f l - ( m - t o l y l d x y ) « r 

2 -p ropanone ( I V ) w a s a d d e d , and the m i x t u r e w a s r e f l u x e d w i t h s t i r r i n g 

on a s t e a m b a t h f o r s i x h o u r s . - ' • 

*. The r e a c t i o n m i x t u r e was a l l o w e d t o c o o l , and t h e s o l i d c a k e 

s e p a r a t e d f r o m t h e l i q u i d b y decan ta t i on . • • , k T h l s l i q u i d y i e l d e d no 

p r e c i p i t a t e upon a c i d i f i c a t i o n w i t h d i l u t e a c e t i c a c i d . The s b l i d 

m a t e r i a l was b r o k e n i n t o s m a l l p i e c e s and d i s s o l v e d i n 500 m l4 o f h o t 

w a t e r , b o i l e d w i t h H u c h a r , f i l t e r e d , and t h e c r u d e 3-(m4 : t o l y l dxy ) -

4 - q u i n a I d i n e c a r b o x y l i c a c i d ( V I I ) p r e c i p i t a t e d b y t h e a d d i t i o n o f 1:1 

a o e t i o a c i d t o t h e c o l d s o l u t i o n . The s o l i d w a s f i l t e r e d o f f , 

suspended i n 500 m l * o f h o t w a t e r , and enough 33 p e r c e n t p o t a s s i u m 

h y d r o x i d e added t o p u t t h e m a t e r i a l i n t o s o l u t i o n . As i n t h e c a s e o f 

6 -methy l -3-p~naphthoxy) -4-qu imald inecarboxy l ic ' a c i d ( V T l ) , t h e 

p o t a s s i u m s a l t w a s s a l t e d ou t b y the h i g h c o n c e n t r a t i o n o f p o t a s s i u m 

h y d r o x i d e . The s o l u t i o n w a s treated w i t ^ S u c h a r a g a i n , f i l t e r e d and 
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t h e a c i d p r e c i p i t a t e d b y t h e a d d i t i o n o f d i l u t e a c e t i c a c i d . The 

p r e c i p i t a t e was f i l t e r e d , washed - twice w i t h 100 m l . p o r t i o n s o f c o l d 

w a t e r , and p l a c e d i n a one i i t e r b e a k e r w i t h 400 m l» o f « w a t e r . The 

s u s p e n s i o n w a s b o i l e d f o r f o r t y - f i v e m i n u t e s and f i l t e r e d h o t . A 

s m a l l amount o f a c i d w e n t i n t o s o l u t i o n b u t was r e c o v e r e d b y c o o l i n g 

t h e f i l t r a t e . The p u r i f i e d a c i d w a s a l i g h t b i e g e c o l o r . 

The y i e l d w a s 9 . 7 8 g r a m s , o r 66.7 p e r c e n t o f t h e t h e o r e t i c a l . 

The a c i d ' m e l t e d w i t h d e c o m p o s i t i o n a t 224 d e g r e e s , b u t b e g a n t o 

d a r k e n a t 185 d e g r e e s . 

A n i t r o g e n a n a l y s i s gav«$ a v a l u e o f 4 . 2 4 p e r c e n t , a s compared 

w i t h a t h e o r e t i c a l v a l u e o f 4 . 2 5 p e r c e n t on t h e b a s i s o f t he d i h y d r a t e . 



The P r e p a r a t i o n o f 3 - ( o - T o l y l o x y ) - 4 « q u i n a i d i n e r 

c a r b b x y l i c a c i d ( V I I l ) 

T h i s compound w a s p r e p a r e d -by t h e method o u t l i n e d f o r t h e 

m - i s o m e r , b u t w a s o b t a i n e d i n s l i g h t l y l o w e r y i e l d ( 6 4 . 8 p e r c e n t 

o f t h e t h e o r e t i c a l ) a s a p a l e y e l l o w s o l i d . 

The 3 - ( o - t o l y l o x y ) - 4 - q u i n a l d i n e c a r b o x y l i 0 a c i d ( V I I I ) d a r k e n e d 

a t 197 d e g r e e s C and m e l t e d w i t h d e c o m p o s i t i o n a t 229 d e g r e e s C 

A n a l y s i s o f a samp le p r e v i o u s l y d r i e d o v e r phospho rus p e n t o x i d e 

gave a n i t r o g e n c o n t e n t o f 4 . 7 3 p e r c e n t . The c a l c u l a t e d v a l u e i s 

4 . 7 7 p e r c e n t n i t r o g e n . 



The P r e p a r a t i o n o f 3 - ? ( p - T o l y l o x y ) - 4 « » q u i r i a l d i n e « 

c a r b p x y l i e 'ao i d ( I X ) 

3 - ( £ - T o l y l o x y ) - 4 - a j i i m l d i n e o a r b o x y l i c a c i d ' ( I S ) was p r e p a r e d 

b y t h e same g e n e r a l p r o c e d u r e a s t h e m e t a - i s o i i i e r . The y i e l d was 58 

p e r c e n t o f t h e t h e o r e t i c a l . 

The compound i s a p a l e y e l l o w s o l i d m e l t i n g w i t h d e c o m p o s i t i o n 

a t 206 d e g r e e s a f t e r d a r k e n i n g a t 176 d e g r e e s . 

A q u a n t i t a t i v e n i t r o g e n a n a l y s i s o f a samp le p r e v i o u s l y d r i e d 

o v e r phospho rus p e n t o x i d e gave a r e s u l t o f 4 . 9 1 p e r c e n t . The 

t h e o r e t i c a l i s 4 . 7 7 p e r c e n t . 



CHAPTER IV 

DISCUSSION OF RESULTS 
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CHAPTER I V 

DISCUSSION OF RESULTS ' 

The P f i t z i n g e r r e a c t i o n h a is b e e n e x t e n d e d t o i n c l u d e t h e 

c o n d e n s a t i o n o f 5 - m e t h y l i s a t i n w i t h l - | ^ - n a p h t h o x y ) - 2 - p r o p a n o n e ( I ) 

i n t h e u s u a l m a n n e r . 

The t o l y l o x y p r o p a n o n e s h a v e b e e n u t i l i z e d i n t h e s y n t h e s i s o f 

t h r e e new s u b s t i t u t e d c i n c h o n i n i c a c i d s f r o m i s a t i n . 

The h i g h e s t y i e l d ( 6 6 . 7 p e r c e n t ) w a s o b t a i n e d i n t h e p r e p a r a t i o n 

o f 3 - ( m - t o l y l o x y ) - 4 - q u i n a l d i n e c a r b o x y l i c a c i d ( v T l ) * and t h e l o w e s t 

( 4 6 . 8 p e r c e n t ) i n t h e p r e p a r a t i o n o f 6 - m e t h y l - ^ - ^ - n a p h t h b x y ) -

4 - q u i n a l d i n e c a r b o x y l i c a c i d ( V I ) . 

The p o t a s s i u m s a l t s o f a l l o f t h e q u i n a l d i n e c a r b o x y l i c a c i d s 

p r e p a r e d p o s s e s s soap l i k e p r o p e r t i e s . They t e n d t o foam i n w a t e r 

s o l u t i o n , and a r e s a l t e d ou t b y h i g h e o n e e n t r a i t i o n s o f p o t a s s i u m 

h y d r o x i d e • 

D e c a r b o x y l a t i o n o f t h e compounds o c c u r e d a round 176 d e g r e e s . 

The m e l t i n g p o i n t was n o t t a k e n t o be c h a r a c t e r i s t i c o f t h e compound 

b e c a u s e i t was f ound t o be dependen t t o a l a r g e e x t e n t upon t h e r a t e 

o f h e a t i n g and t h e e x t e n t o f d a r k e n i n g o f t h e compound. < 

A l l o f t h e q u i n o l i n e a c i d s showed a t e n d e n c y t o h o l d w a t e r ! o f 

c r y s t a l l i z a t i o n . T h i s wa te r? was removed b y d r y i n g i n a vacuum 

d e s i c c a t o r o v e r p h o s p h o r u s p e n t o x i d e . 



CHflPTER V 
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CHAPTER V 

The f o l l o w i n g compounds h a v e b e e n p r e p a r e d and some s t u d y made 

t h e i r p r o p e r t i e s : <. 

! • K e t o n e s 

l - ( ^ - N a p h t h o x y ) - 2 - p r o p a n b n e ( I ) ; l - ( n - t o l y l o x y ) -

2-ppropanone ( I l ) j l - ( o - t o l y l o x y ) - 2 - p r o p a n o n e ( I I I ) ; ' 

and l - » ( m - t o l y l o x y ) - 2 - p r o p a n o n e ( I V ) . 

2 . g e t o n e D e r i v a t i v e s 

The 2,4 - d i n i t r o p h e n y l h y d r a z o n e o f l - ( o - t o l y l o x y ) -

2 - p r o p a n o n e ; t h e 2 , 4 - d i n i t r o p h e n y l h y d r a z o n e o f 

l - ( m - t o l y l o x y ) - 2 - p r o p a n o n e ; and t h e oxime o f ^ 

l - ^ - n a p h t h o x y ) - 2-pTopanone, - ^ — 

3 • S u b s t i t u t e d Q u i n o l i n e A c i d s ^ ^ P S 

6 - M e t h y l-3 - J ^ - n a p h t h o x y)-4 - q u i n a l d i n e c a r b o x y l i c a c i d 5* "I 

( V I ) ; 3 - ( m - t b l y l o x y ) T 4 - q u i n a l d i n e c a r b o x y l i c a c i d ( V I I ) ; J t 

3 - ( o - t o l y l o x y ) - 4 - q u i n a l d i n e c a r b o x y l i c a c i d ( V T I l ) ; and 1 'i 

3 - ( p - t o l y l b x y ) - 4 ~ q u i n a l d i n e c a r b o x y l i c a c i d (JX)» H I 
I 

SI 1 

1 1 

1 

I 'I 
ILL I 
I I 

i 
III U 



F I G H E I 

The Preparation of l*^~la]^!i$|i^ (I) 

and l-t^folylGxyJ^^'-fropanome (II) 



fi&usp; II 

$ke Preparation pt l - y « f o ^ (III) 
and l^(ffi-folylQX3r)-2-pr©panone (IT) 
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FXGOTE III 

fhe PreparaticfB of §~Kfe thy 11 satin (y) 

H ( V ) 



Hale Preparation' of $-W^yl~&^hti£$btfaQXY-y 

4-qmlnaltinocai'feoxyll^ aefcct (VI) 



FICHUS V 

The P r e p a r a t i o n of ; ^ ^ ( ^ f p l ^ ^ o x y j - ^ ^ ^ ' n a ^ ^ n e 

o a r f e p x y l i q a c i d ( V I I ) 

( V I I ) 
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FIGURE VI 

The Preparation of 3™(i|^?fiyIoxy)^4-quinaldlne-

oarhpxyllc a$i$ (VIII) " 

(VIII) 
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FIG18I5 VII 

earboxylle acid (IX) 

(IX) 
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