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Abstract: The solubilities of five derivatives of 2,3 quinolino-phthalides
in distilled water and in potassium chloride solutions of varying ionic
strength vas determined at 25°, 37°, and 51°C. The solubilities were
lower in potessium chloride solutions: the aver-all "salting out”
coefficients were calculated for the effects of potassium chloride using

the empirical Setschenow equation

log

The differential heats of solutions ranged from 2kcal/mole to 7.5
kcal/wole and were determined from the slopers of the semi-logaritimmic plots
of the solubilities versus the reciprocal temperatures. The effect of the
functional groups on the wster solubilities of these compounds will be

discussed.

The solubilities in water of many organic compounds are reporced in

such general terms as "slightly soluble" or "very slightly soluble”.
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42 PLAKOGIAMMIS, IOMDANIDES, AND SIAKALI-KIOULAFA

Buvever, kuowladge of solubillicies io auce precise tarms, buwed oa
quantitative muasuremeuts of saturaced solutivas is of great pharmuceutical
importaace Lucauss it caa imfluance the preparacioa of liquid formulations,
the zhemical stablility, the pharmacokiaetic profiles of drugs, atc.
Theretfore, the solubility-temspuratuce Jupendenciss in single aquecus aystuss,
the wifacts of the louic stremgth oa tha salubility and the heat of

solutloas of 2,3 quinulino-phthalide Jderivucives (Table 1) wera eavaluaced.

EXPERINENTAL

Chemicals - The synthesis and purity of compoumnds [-V was obtailned asz

previouvly reported (1). The dissulution medis sad resgeats were the

TABLE I - 2,3 Quinoliao—-phthalide Dartivatives
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2,3 QUINOLINO-PHTHALIDES 6]

pucrest grade commerically availsble and were not further purified.
Distilled water was used exclusively in sample preparations.

Solubility Determinations - The solubility of esch compouad in distilled
water.and in 0.5, 1.0 and 2¥ potassiwm chloride solution was determined
as s function of time and temperature in the following manmer. Exact
quantities of each compound was added imto a 100 al volumetric flask

snd q.8. to 100 cc with the appropraite dissolution medium.*® The flasks
vere mechanically shakan and then suspended in comstant-temperature bachs!
maintained at 235 (¢ 0.1), 37°(t 0.1) amd 51°(2 .l1) respectivaly. The
botrtles were mechanically shaken periodically and ssmples were withdrawn
at specific timesintervals up to 7 days. The nboo(bnnccz of each
solution, relative to a blank and to a standard, was mewasured at the

appropriate wvaveleagths (Table 2) for each dissolution media employed.

TABLE 2 ~ Wavelengths of the Yive Compounds

Compound Yavelengeh (3)
I 268.3
11 248
III 335.5
w k. 1}
v 336

1 Water-Bath Shaker. Etierbach Corporation, Ann Arbor, Michigan

2 Bausch and Lomb Spectronic 200 UV
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64 PLAKOGIANNLS, TORDANIDES, AND SIAKALI-KIOULAFA

RESULTS AND DISCUSSIONS

Cuoncentratioa platesws were ruachad within 4 hours and the sacturation
equilibriua in water sad 0.5M, 1IN and 2N potassium chloride soluctlons are
summurizad in Tabla 1. The solubllicties of the compounds I-V as a fuactiovn
of tedperatuce in discilled vacer und in potussium chloride soluctioas of
different loaic strengths are prusented in Figures 1-5 and show sa uxpected
direct relatlonship between the magnitude of solubility and the temparature

for each sulvent at each temperature. The effact of slectrolyta in the

TABLE 3 -~ Solubility of Compounds [-V iu Dissolution Hadia (mcg/ml)*
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§ Compound Temparature Distilled Yater Potassium Chloride
®
S 0.5 1 N
?_2_
5 1 25°C 13.0 9.3 S.4 2.8
L 37°¢C 37.0 16.5 7.0 4.2
s1°c 63.0 22.5 13.0 7.5
11 25°C 33.0 26.5 3.1 5.5
37°c 8.5 30.0 20.0 16.0
51°C 46.5 38.5 29.0 6.5
111 25°c 58.0 28.0 16.0 6.0
37°¢C 70.0 50.0 34.0 19.5
s1°c 87.5 69.5 61.5 6.0
v 25°C 70.0 51.0 44.0 34.2
ir=c 91.0 1.5 62.2 51.0
51°c 119.0 104.0 81.5 67.0
v 25%¢c 22.0 20.0 16.6 9.0:
37°c 3s.0 30.3 26.0 11.8
51°C 49.5 41.5 350 16.7

* Results represent the averages of three determinactions
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Figure 1l: Solubility of compound 1 in dissolution media as a function
of temperature
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66 PLAKOGIAMNIS, IORDANIDES, AND SIAKALI-K1OULAFA

]
Ray:
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Figure 2: Solubility ,f compound II in dissolution media as a function
of temperatura
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Pigure 3: Solubility of Compound III in dissolution media as a function
of temperature
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Figurae 4: Solubility of compound IV in dissolution media as a function
of temperature
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Figure 5: Solubility of compound V in dissolution media as a function
of temperature
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wolubility of the compuounds 1-V st diffurent temperaturea is avideut in
Pigure 6. lc s apparent that a "salcing ouct” phunumenca {s caking place.
Satuchenow (2) propused am emgitrical relationship (Eg. 1) for the

effect of an alectrolyte on the solubility of a nonrelectrolyte:
Lug (Sb/S) = KC (2q. 1)

wherg S, Ix the sulubility of the nun~electrulyte in purea dolvent, S is the

o
wlubtlity of the non-electrolyts in an electrolyte solution of a given
wolar coacencration C, and X is the “saltiag out™ coefficient and is
dependuent upoa the salt, the non~electrolyte, tha solvent and the
Lumpurature.,

The racio §,/3 is equal to £, the activity coefficieat of the non-
electrolyte in the electrolyte solution.

Asusuming that cthe Setschenow Equation is valid, a plaor of log [ versus
C gives che over-all salting~out constant directly from the slaope of the
line; perhaps, these constants are more sesningful than individual
constants calculated for each salt concentration. Accordiangly, thesve
uver<all consatants are pressntad in Table 4; a reprasentative plot is given
in Figure 7, from whick it is apparunt that the saltliag-out constants (K)
are inversely pruporticaal to the temperature.

It is appatent from Table 1 that compouand IV had the grester water
solubility than the other compouands and that the addition of a second methyl
group in pusition 6 or 7 (II1 and V) Jdecransed the water solubility ae
wxpectud. Also, compound [ with a benzyl group ia the position of tha maethyl
{R]) showad the least solubllity, whereas the removal of the methyl group
from the 7-positiva (1I) increased the uater solubility. It is worch while
to poiat out that the é~mathyl showed less water solubllity than the
7-mathyl which may be attributed fo the greater electroa density of the
position of the quinoline ring.

The sclubility ¢

perature depend ies of compounda I-V-.are indicated

in Tuble 5, while @ represencative plot is given in Pigure 8. This figure
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Figure 6: Effect of electrolytes in the solubility of the compounds I-V
at different temperatures
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12 PLAKOGLANNIS, I1ORDANIDES, AND §IAKALI-KIOULAFA

TABLE & Saltiag Out Coautaacs of Cowpouands [-V

at Different Temperatures

Salting Outr Constant

Compound 25°C i7°c s1°c
{ 0.49 0.40 0.29

11 0.42 0.16 0.01
I Q.45 0.30 0.13
v 0.1l 0.09 0.08

v 0.25 G.1$ 0.12

TABLE 5 Differencial Heats of Soluctions of Compounds I-V

in Dissolution Media

A H-Solution Kcal mole~l

Cowpound 1,0 C.% KCI 1N XC1 ™ kel
1 71.04 6.54 6.10 5.72

u 2.20 1.00 1.85 1.70
i 2.20 2.00 1.8% 1.70
v 6.90 s.98 5.63 4.70

v .36 6.13 5.06 .68

RIGHTS

i,



a

2,3 QUINOLINO-PHTHALIDES

g: 5%

Keyt
A 37
O 51°%

10
o
84
74
6-

*Ajuo asn [euos.sed 104
ZT/6T/TO UO IUel|eIN 0LB( |V BID101|q1g AQ WO8./eayl[eayeuliojul Wolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

2.0N

1.0N

0.5N

Potassium Chloride

Dependence of K from temperaturas.

Figure 7:

i,

RIGHTS



IORDANIDES, AND SIAKALI-K1OULAFA

PLAKOGLAMMNLS,

74

#2n3widdwady [edoxdyIss sneida [ punodwed yo L3yyyqniow o :g aanfyg

m«b— X L/t
£ L.k £.5 L& [ 4 NS el

*pYIO(YD wnysewiod NO'Z !
SPTIOTUD WNYISIOL NO°T !¢
PTIOTYD wWnyese3Iod M0 !

oty 1

Odqo a

1Aey

*Ajuo asn feucssed Jo4
ZT/6T/T0 UO IUel|eN 01aq |V BI8101q1g AQ WOI9./eay} [EsUewiojul WoJy papeojumoq Adewreyd [elisnpu| pue uswdoprag bnig

A3jijantoes bot

i,

RIGHTS



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/19/12

For personal use only.

2,3 QUINOLINO-PHTHALIDES 75
is a semilogaryctimic plot of the solubilivies against the reciprecal
tempeacatures and their slopes yield the differeatisl heat of solutioas.
Usually such curves are son-linear. However, in this case, over this
limited teampersture span, the plot appears linear and rough estimates

of Al!. are possible, a phenomenon which was also observed by others,
{2,3,4). These compounds have heats of solution in the 2-7.5 kcal/mole

range as can be seen in Table §.
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