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Abstract:  The o o l u b i l i t i u  of f j w  d e r i v a t i v e s  of 2.3 qufnolino-phthalidea 

in d i s t i l l e d  water a d  i n  p o t a r i u  ch lo r ide  molatioss nf v s r y l w  ionic 

s t r a y t h  was d e t e r m i d  at  25'. 37.. 4 51'C. 

h r  i n  potumitr &hride m l u t i o n s :  the over-a l l  " a d t i -  out" 

e o e f f l c i e a t a  wre c8lecllat.d f o r  t he  e f f e c t s  of potaasiu ch lo r ide  using 

the  r p i r i c a l  Setukunou equetlw 

The o o l u b i l i t i e a  were 

Tha d i f f e r e n t i a l  bats of oolu t ioaa  r a g e d  from Zkcal/mole t o  7 . 5  

kcsl/wle and were determined from the elopers of t he  a a i - l o g a r l t l r a i c  plot .  

of t h e  a o l u b l l i t i e a  v e r ~ s  the reciprocal temperatrrea.  The affect of the  

fuoc t iona l  groups on t h s  water solubilities of these compounds w i l l  be 

dlscussed. 

rite a o l u b i l i t i e s  in Wtsr of u a y  orgsnic capounds are reported in 

w c h  g a a e r s l  terw aa " s l i ~ h t l y  soluble" or "very r l i ~ l i t l y  soluble". 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2.3 QUIllOtfW-rBT8AtIDtS 63 

puremt grade c r i u l l y  availrblm d wrm not f a r t h e r  pari f id .  

D i m t i l l e d  t a tor  w a  umad u c l o a l v e l y  in -1. preperaticnu. 

Solubility D e t m c ~ i p . t I a s  - 'The o o l u b l l l t y  of c.cb eapvsd La d1mcil l .d  

w t e r . . d  in 0.5. 1.0 m d  M potusir cblorirlm a l u t i o n  w m  d e t e r m l o d  

u a fmnct iaa  of time .d t r p r r a t u r e  in t h  f o l l w i q  unmer. 

pcuntitiu of each t a m  d d d  imto a 100 ml.rolawtric flamk 

.Id q.a. t o  100 cc ul tb  tb. a p p r o p r a i t e  d l u o l u t i a  wdlu.' The f l a s h  

u a r m  m d u a i c l l l y  rhkm and then mapended l n  c m m m t - t q . r a t u r e  batha' 

u l n t a i n o d  at  25t (* 0.1). 37.(* 0.1) m d  51*(* . l )  rempect ivaly.  The 

bottlem WN r d u n l u l l y  a b m h  perlodlcally ad upln wre u l t b d r a u n  

a t  mp.eif ic  t i m e i i n t e n a l m  up to 7 days.  

s o l u t i o n ,  relative t o  a blank a d  t o  a mtandard, b u m  r m 8 u r . d  a t  the 

a p p r o p r l a t e  w v e l y t h .  (Table 2) for  u c b  d i s m l u t i o a  medh r p l o y a l .  

Luct  

r ) ~  ab.otb.sc.2 of each 

I 

11 

111 

rv 
V 

~ 

U v e l a R t h  (1) 

268.5 

248 

335.5 

344 

336 

W a t e r - b t h  Shaker. I t i m r b a c h  Corpora t ion ,  h Arbor, H l c h f ~ a a  

Bauach and Lab S p . e t r o a i c  200 W 
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64 

USULTS A)uI DISCUSSIONS 

Omcaitrntloa p l a t e w e  were r ~ ~ ~ h a d  u l t h l n  4 hours ud the  uaturation 

e q u l l i b r l w  lo umtmr 4 0 . B .  1# mad W p o t u e l u  c h l o r i d e  eoluciocu ere 

s-cL& la t r h l a  3. The mluhllltlee of the coqbouds  I - V  am a Cu~lclols 

of tdperaturr la  d1eclll.d -car rpd 19 porrnriu chlor ldr  eolutloae of 

dlffurent loolc s t r m g t t u  are p t u r n t d  i n  Pleuru 1-5 .nd ebw an uxpected 

Jlrrct  r d a t l a m b l p  bet- tb. mqpitude of mlublllty mad r h  terperacure 

tor each w l v e n c  Y C  each ctl.prrarure. tbe  e f f e c t  o f  e ~ e c t r o ~ y t e  i n  the 

Cupouod trp.rature D l n t l l l d  Yater P o t P s r l u  Chloride 

0.5 1 2N 

I 

I 1  

I11 

1v 

V 

2s-c 
37'C 
51-c 

25.C 
37.C 
51-c 

25-c 
37-c 
51'C 

25-c 
37-c 
51-C 

25-C 
37-C 
51.C 

13.0 
31.0 
63.0 

33.0 
38.5 
46.5 

58.0 
70.0 
87.5 

70.0 
9x0 
119.0 

22.0 
35.0 
49. s 

9.3 
16. 5 
27.5 

26.5 
30.0 
38.5 

28.0 
50.0 
69.5 

51.0 
71.5 

104.0 

20.0 
30.3 
41.S 

5.4  2.8 
7.0 4.2 

13.0 1 - 5  

3.1 5-5 
20.0 Pa 8 
29.0 26,5 

16.0 6.0 
34.0 19.5 
61e 5 36.0 

44.0 34.2 
62.2 51,0 
82.5 67-0 

16.6 % 0; 
2 6 0  11,8 
35 0 16.7 

* Uewlte rrprmunt the average. of three detesllrucloae 
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Figure 1: S o l u b i l i t y  of compound I in d i m o l u t i o n  media as  a funct ion 
o f  temperature 
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Figure 2:  S o l u b i l i t y  of compound XI i n  d i s s o l u t i o n  madia a8 a funct ion  
of temperature 
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Pigura 3: Solubility of Compound I11 i n  d i s s o l u t i o n  media a s  a function 
of tamperature 
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PwM;IANUIS. 1WDA"DEs. AND YIAULI-KIOULAFA 

I20 

110 

LOO 

w 
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n r . W )  

Y 
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Figure  4 :  Solubility of cxmpound N in dissolution media as a funct ion  
of twparature 
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25 30 35 40 45 50 
f-rature (Co) 

Figure 58 Solubility of ccmpound V in di8solution media aa a function 
of tanparatura 
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7u Pl.AKCGlbyIIIS. XOIIDANIDES. AND S1MN.I-KIOULAFA 

r o l u b l l i r y  oi cLo Cor@r I-V AL d l f f o r e n t  cempararuron I n  a v l d r u t  i n  

Plyuru 6 .  i r  Is apparent that A " a l c i n g  out" phutubwmn l u  crkina place.  

S ~ ~ u c 1 1 1 u y w  (2) p r o p &  aa o p i c i c l l  r r i a t i a r a k A p  (Eg. 1) for th. 

RffUCC of au e l e c t r o l y t e  on the a o l u b l l i t y  of A Iroo+.lectrolyte: 

LUr ( % I S )  - Kc (19. 1) 

VlUrL So I S  t l ~  w l u b l l i t y  o t  the nun-electrolyte lo puca uoivenc.  S l a  the 

wlubili ty of rhr n o a - r 1 r c t r o l y t e  in an electrolyte suluc loa  uf a g i v r n  

rolar c o a c r n c r a t i w  C, and K l a  thu "MlCiay out" C M f f k h r I C  rod ia 

Jttpourlwr upoa thu wlt,  the w n - e i u c c r o l y t e .  th. w l v r n t  and t h e  

taprrucuro. 

The ratio So/S ia eq-I to f .  the a c t i v i t y  coefficirnc df the nnn- 

e l e c r n r l y t o  iu tb. dectrolyte a o l u r t o n .  

b w r l a y  t t m c  c& Slt.ducurv B q w c i o o  la v a l i d .  A p l o r  of l o g  f veraua  

C y l v m  th o v e r - a l l  rrltlly-our C D P ~ C ~ I E  d i r e c t l y  from the r lopr  of the 

line; per lupa .  t h e  eMIEanca are mre rourlngful t h a n  l d l v f d u a l  

coaatanca c u l w l a r o d  f o r  ucb rulc  concentmtioo. Accord ingly ,  thane 

u v r r i n l i  c ~ t a a t a  are pr0umr.d ln Tabla 4; a rapr.wncatlvo p l o t  ir g i v e n  

I n  Piyuru 7 ,  f r a  uhlct: i t  la epparunt t h t  the saltlag-our Conacmnts ( K )  

are l n v r r a e l y  prupottloo.1 to the temfmrature. 

I t  la  apparent f r a  Tabla 1 c h t  N had rh. grearer water 

w l u b l l l t y  tIcw tb* ocher eoqourula and tlut t h e  uld l t ion  of P second u c h y l  

group In poaltlon 6 or 7 (1x1 uul V) J e c r u a e d  the water a o l u b I l t t y  AS 

u p e c t u l .  A 1 . o .  forpwprl I u$cb a h x y l  group i n  th p o a l t i o n  of t h  m e t h y l  

mhouml the leaat a o l u b l l i c y .  u&rua r h  r-el of tbe w r h y l  group 

from cha 7-poritiuo (XI) l a c r u d  the  uacer a o l u b i l l t y .  I t  ia uortb ublle 

to point out C h t  the 6-utby l  .houd I u e  uatu a o l u b l l l t y  t b n  the 

I -uchyl  which may be u r r i b u t d  to L b m  g r e a t e r  eleccrm denalty of c h  

poaition o t  thm qulrmlino ring. 

Th. a d u b l l i C y  r e r p . r a t u r e  d e p u d e o c l u  of c o r p o u d o  I-V.are i n d i c a t e d  

In tuble 5, u b i h  r e p r a u a t a c i v e  p l o t  l a  g l v r n  in Piyure  8. Thla flpucu 
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1 I I I 
0.SN 1.ON 2.0N 

PoUssAu Chlorlde 

Figure 61 Effect of electrolyte. in the solubility of the compounds I - V  
at different temperatures 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



Salt ing  Out Coautmc 

c0r)wUINl 25.C 37'C 5l.C 

1 

11 

I 1 1  

LV 

V 

0 . 4 9  0.40 0.29 

0 . 4 2  0.16 0.01 

0 . 4 5  0.30  0.13 

0. 11 0.09 0.09 

0.25  0.15 0 . 1 2  

T A B U  5 D l f f a r a n t l d  Hratu of Sulutioau of Corpouadu I-V 

l n  D l s m l u t b s  M i a  

I 7.w 6.54 6.10 5. I2 

11 1.20 2.00 1. as 1.70 

111 2 . 2 0  l . M  1.85 1.70 

I V  6.90 s. 9.9 5.63 4.70 

V 7.36 6.13 5 . 0 6  3.6n 
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Figure 7:  Dependence of K Crop temparaturo. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



14 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/1

9/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2.3 QUINOLIIIC+PHIWALIDES 

l a  a m i l o g a r y t t d c  p lot  of the w l u b i l i t i e a  a ia ins t  the rec lprrcd  

temperature. o d  their slope0 y ie ld  the d i f faront la l  heat of aolutioaa. 

Urnally such curves are -linear. Ilaraver, i n  t h i a  case. over Chis 

liritd t m r a t u m  mpm, tk p l o t  appaara l l o u r  .at rough u t i u t e a  

of All, are pomdble, a ph.aaaaoa which M a  a1.o obaerved by other., 

(2 .3 .4) .  

r a g e  ae caa be aeen in Table 5. 

tbrae eorpouada have h a t #  of so lut ion in tbe 2-7.5 kcallmole 

75 

I t  urn premmted at  the 126th Anncml Met ing  of the American I’harroceutical 
Aeaociatloa. Academy o t  Pharrucsutical Science* h a h e i r ,  C a l i f o n l a ,  
April 20-27. 1919. 
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