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L SIUDIES ON THE UPTAKE OF CINCHONA ALKALOID
BASES BY SULFONIC ACID CATION EXCHANGE RESINS FROM
ALIPHATIC ALCOHOLS

Introduction s

; This chapter deals with the study of the
equilibrium uptake of quinidire ard cinchonire from
aliphatic alcohols by four sulfonic acid cation exchange
resins in hydrogen form at room temperature., The literature

survey indicates that such studies are mot available.

Experimental : ‘
Resins and Chemicgls : The resgsins and chemicals

were from sgmples used earlier.

Solutions : The solutions were prepared by

Gissolving the kwown amounts of the alkaloid bases in
each of the alcohols studied. The corcentration was
rechecked by ultraviolet abgorptions .
Procedurs : To study the equilibrium uptake

of the alkaloid bases by the sulfonic acid resins,
welghed amounts of airdry resins were placed in contact
with suitable volumes of the alkaloid base solution of
krmown cormcentration, irn well stoppered flasks with
frequent shaking at room temperature ( 3OOC‘) .

' Preliminary work was carriéd out to find out
the time after which further uptake did mot take placg.
After sufficiently more time than this (30 to 40 days),

the solutions were analysed for alkaloid concentration

t
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in the equilibrium mixture by ‘taking out krown volume
from each fiask, diluting suitably with the szme alcohol
in which the solution was prepared and meagsuring the
optical density for U.V.absorption.

The results were mt measurably different when
either the gmount of alkalcid base solution was held
constant and the amount of added resin varied or when
the amount of added resin was held constant and the
gmount of alkaloid base solution varied, provided the
ratio of the initial concentration (in meq./liter) of
the resin to the initial concentration of the alkaloid
base, was the same. Preliminary work also indicated that
for small changes in temperature the value of Pp was not
significantly affected. |

Momenclature :

4],

initial concentration of alkaloid base

H

solution in meq./liter,

W = weight of airdry resin taken iiz grams,
= volume of alkaloid base solution added
in ce.,
Cc = capaclty of the resin in meq.per gram of

airdry resin,

Di = optical density of the initial cormcentration
of alkaloid base solution after suitable
dilution, :

Do = optical density at the same wavelength, of

the solution at equilibrium after the same

extent of dilution as in above,
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[A] . ° (IBi - DO ) / Di = the meq.cf
A .

alkgloid in the resin phase per liter of
solution, at equilibrium.

3
WeC.10" / v = the meq.of resin per liter of
the solution in the hydrogen form, initially,

100. [A] / [A] = the % exchange of

alkaloid base at equilibrium,

100. [K] / [H] .= the % resin capacity
e 24
exchanged at equilibrium,



Uptake of gquinidine from alechols by resin X2

Table 4.1

in hydrogen form.
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alcohol -
L[], B & =
A A e
methyl 8.26 16.5 3.11 18.8 375
alcohol 14,9 16.5 5.83 35.3 39.1
20.7 16.5 845 51.3 40.8
275 16.5 11.6 70.3 42,2
31.8 16.5 13.5 81.8 k2.5
ethyl 8.8 16.8 2.62 15.6 . 29.8
alcohol 14,9 16.8 L.72 28.1 31.7
(absolute) 19.1 16.8 6.26 373 32.8
23.0 16.8 7.87 46.9 34.2
25.0 16.8 8.68 51.7 4.7
27.8 16.8 2.59 57.1 4.5
n-propyl 1z.1 15.1 2.88 19,1 23.8
aleohol 24.5 15.1 5+65 37.% 23.1
31.7 15.1 747 3.5 23.6
7.1 151 891 59.0 2k
40.1 15.1 9.87 655 24,6
k5.5 15.1 11.3 74.8 24.8
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Table 4.1 (Contd.)
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alecohol

), [, 51, =

R

n=butyl 13.8 16.1 3.30 20.5 23.9
alcohol 2343 16.1 5.17 32.1 23.2
30.2 16.1 7.03° 3.7 23.3

31.9 16.1 7.65 k7.5 24,0

37.8 16.1 9.31 2748 246

LY b 16,1 10.9 67..7 24 .6

tert-amyl  25.5 15,9  3.76  23.56 1.7
aleohol 27.5 159  3.87 4.3 1
30.7 15.9 .60 28.9 15.0

3649 15.9 6490 43k 18.7

45.3 15.9 -8.99 56.5 19.9

n-hexyl TR N 16.3 5.35 32.8 37.2
alcohol 19.6 16.3 6.63 40.7 33.8
23.7 16.3 7470 47.2 32.5

26.5 16.3 9.80 60.1 37.0

30.0 16.3  11.6 71.2 38.7




Uptake of quinidine from aleohols by resin X4

in hydrogen form.
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L, B B s

aleohol
me thyl %23 16.5  1.36 8.2 3242
aleohol 1346 16.5 .00 24,2 294
19.3 1645 6431 38.2 32.7
2545 1645 845 51.2 33.1
29.1 16.5 9.71 58.8 334
othyl . 1 16,8  3.03  18.0  21.5
alcohol 16.0 16.8 .0k 2401 25.3
(absolute) 2046 16.8 5.05 30.1 25.2
“ 28.2 168  7.67  45.9  27.2
32.6 16.8 8.68 51.7 26.6
n-propyl 22.8 15.1 3.64 4.1 16.0
aleohol 32.5 15.1 5.27 3%.9 16.2
41.7 15.1 649 45.7 16.6
47.3 15.1 8.05 5343 17.0
5745 15.1  10.0 66.1 17.4
6340 15.1  11.5 76.2 18.2




Tgble 4.2 (Contd
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alcohol

=], [ [Fl. » =
A A -2
n-butyl 23 .4 16.1 | 3.31 20.6 14,2
aleohol 33.9 16.1 4.96 30.8 14.6
39.9 161 6.00  37.3  15.0
46.0 16.1 7.03 43.7 15.3
53.6 16.1 8.17 50.8 15.2
59.7 16.1 9.31 5748 15.6
tert-anyl 30.8 15.9 3.35 20.9 10.9
alcohol 45.2  15.9  5.02  31.6 1.1
46.6 15.9 6406 38.1 13.0
9349 15.9 8.26 51.9 15.3
60.8 159 10.5 66.0 17.3
n-hexyl 15.2 16.3 2.14% 13.1 14,1
aleohol 8.0 163 406 4.9  Ly.s
¥3.5  16.3 5.56  34.0 12.8
58.6 1643 8.02 49,2

13.7
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Uptaks of quinidine from aleohols by resin X8

in hydrogen form.

L Y
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aleohol

=L [ [ & m
4 A e
methyl 172 165 B2l 25,9 248
alcohol 27.1 16.5 6.41 58.9 23.7
3.9 165 7.7 W 22,9
8.5 16.5  8.8% . 53.6  23.0
ethyl. 9433 168 1.62 - 9.6k 1.4
aleohol 18.4% 16.8 2.62 15.6 14,2
(absolute) 28.5 16.8 .04 4.1 4.2
* 35.5 168  5.37 32,0  15.1
394 16,8 6.26  37.3  15.9
n-propyl 32.6 15.1 2.49 16.5 7 .64
aleohol 46.7 15.1 345 22.9 . 7%2.39
63.5 151 5.7  34.2 8.13
72.0 . 15.1 6413  40.6  8.5L
81.6  15.1 6.9 5.7 8.46
91.0 15.1 8.1% 53.9 8.95
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aleohol

A A S AR
A A e

n-butyl 3349 16.1 2.28 1%.2 6.72
aleohol 45.2 16.1 3.10 19.3 6.86
48.3 16.1 3.31 20.6 6.85
60.8 161  3.93 ek 6.46
66:1 " 16.1 4.55 28.3 6.88
87.8  16.1  6.62 Kl 7.%%
tert-amyl 56.0  15.9 3.35 21.1 5.91
aleohol 68.8 15.9 523 32.9 7 .60
80.2 15.9 7.11 4ly 7 8.85
96.9 15,9  9.82 617 9.98

n-hexyl 33.2 16.3 2.25 13.8 6.78
aleohol 49.1 16.3 k.15 2545 8.%5
79.0 16.3 5.56 . 34.1 7 .04
964 16.3 8.24 50.6 8.55
130. 16.3  10.7 65.6 8.23




Table k.l
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Uptake of quinidirs from alcohols by resin IR-200

in hydrogen form.

alcohol [H]’ [AJ. [I] P, Po
) £ e
methyl 11.0 16,5  3.11 189  28.3
ateohol 18.2 16.5 5.24 31.8 28.8
26.0 16.5 7.97 48.3 30.6
33.3 165 10.1 6l.2 30.3
38.6 165 11.7 70.9 30.3
ethyl 17.0  16.8  4.85  28.9  28.5
alecohol 21.1 16.8 6.06 36.1 28.7
(absolute) 25.1 16.8 7 .87 46.8 314
| 3047 16.8  9.08 54 .0 29.6
35.6 16.8 10.1 60.0 28.3
n-propyl 14+.3  15.1 3.64% 4.1 2949
alcohol 25.3  15.1 6.80 45.7 26.9
28.9 151  8.05 533 2.9
32.6 15.1 8.81 58.3 27 .0
41.3 15.1 11l.1 73.5 26.9
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alcohol

=] [+] [E] = =
4 4 €

n-butyl 8.7% 161 248 154 2Bk
alcohol 17.1 161 5.37  33.3 3l
22,5  16.1  6.62 Ll 29.%

29.2 161 8.48  52.7  29.0

36.9 161 10,3 634 2.9

¥1.5 16,1  11.7 72.7 2842

tert-amyl 27,1 15.9  8.26 519  30.5
aleohol 30.9 159  8.36  52.5  27.1
35.7  15.9  10.1 63.5  28.5

8.2 159  10.9 68.5  28.5

43.5 15,9  12.8 804  29.4

n-hexyl 2647 16-3 7052 48.6 25.7
aleohol 301 16,3 9.1 7.7 31.3
' 3206 16.3  10.8 66.3  33.1

367 16.3  12.0  73.6  32.7
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Uptake of eirchonire from alcdhols by resin X2

f

Ta 1?19 by 5

in hydrogen form.

37

alecohol [H:l [ A] ' [A] P A PR
4 A e ‘

methyl
alecohol

n-propyl

alcohol

tert-amyl
alcohol

3.7%
10.0
12.1

14.6

12.0
19.6
28.2
28,8
36.6
42,5

19.0
25.1
29.1
35.4
RN

15.3
15.3
15.3
15.3

1.5
1%.5
14.5
14,5
4.5
4.5

15.8
15.8
15.8
15.8
15.8

2,28
6.62
7.91
8.90

2.8
471
6.58
6.91
9.32

10.8

477
2497
7 .04

9.31
11.9

14.9
¥3.3
50 4
58.2

19.6
32.5
454
47 .7
6443
74%.5

30.2
37.8
4.5

 58.9

75.3

61.0
66.2
63.7
61.0

23.7
24.0
23.3
2.0
25.5
25.4

25.1
23.8
242
26.3
26.2
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Table .6

Uptake of cinchonine from alcohols by resin X4
in hydrogen forme

o [ [ [,

methyl W2 163 S 340 38
alcohol 17.9 16,3 7.07 W3k 39.5
23.8 16,3 941  57.7  39.5
33.3  16.3 134 82.2  140.2

alecohol 38. 5 1"‘0 5 6 -80 4609 17 07
)"’305 1)""5 7.89 . 5“.4 18.1

50.3 14.5 9.21 63.5 18.3

53.5 14.5 10.0 69.0 18.7
alcohol 28.5 16.1 6.56 4%0.8 23.0
37.0 16.1 8.60 53.4% 23.3

ks,a 16.1 10.9 67.7 2%

53.5 16,1  13.0 80.7 2%.3

tert-amyl 35.0 15.8 8.00 50;6 22.9
aleohol 4.9 0 15,8 9.79 62.0 21.9
52,0  15.8 12.5 79.1 22.6

6100 15-8 1“02 8909 23.3




) Table 4.7

Uptake of circhonire from alcohols by resin X8

in hydrogen form.

e o

39

alcohol [H] . [A] . | [Z] ?a Py
A A €
othyl 197 158 3.00  19.5  15.3
aloohol 23.5  15.8  3.91  23.5  15.8
(absolute) 29.1  15.8 418  26.5 i
' 34.7 15.8 5457 35.3 16.1
39.1  15.8  6.26  39.6  16.0
n-propyl 34.0 4.5 2.41 16.6 7.0§
alcohol 37.2 1.5 2.85  19.7 766
50.k 145 .28 29.5  08.49
58.1 1.5 5.0% 3.8 8.67
62.1 145 570  39.3 9.18
7109 1.5 6.80  46.9 9.46
tert-amyl  42.8 15,8 %30 2.2 10.5
alcohol 501 15.8 5.37 34,0 . 10.7
60.1 15,8 7.6k  48.3 12,7
69¢3  15.8  9.79  63.5 14l
80.8  15.8  11.0 69.6  13.6
r-hexyl B 15.6 340 21.8 9.88
aleohol 48.6 15.6 6145 1.k 12.4
83.5 15.6 8.68 5546 10.4
95.9 15.6° 10.3 66.0 10.7
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Uptake of cimchonire from alecohols by resin IR-200

in hydrogen form.

alecohol [Hld [Alz [?]e P, Pa

methyl 6_.00 16;3 2.12 13.0 3543

alcohol 14.6 16.3 5.32 32.6 364
23.2 16,3 8.4 51.8  36.4

296 16,3  10.5 Gk 36.2

othyl 21.8  15.8  6.49 4.1 29.8
aleochol 27.8 15.8 8.47 53.6 30.5
(&bsolute) 33.2 15.8  10.3 65.2 31.0

39.2 15.8 12.k 78.5 31.6

n-propyl l2.4 14.5 3.73 25.7 30.1
aleohol 23.8 145  6.91  47.6  29.0
2.7 145 8.1  55.9  29.3
324 145 9.5%  65.6 294
36.1 145 10.6 73.1  29.4
45.5 145 13.1 91.0  28.9




Iable 4.8 (Contd.

- 101

alcohol [H] . [A] [K] P, Py
“© L €
n-butyl 186 1w7 G20 355 28.9
alcohol 23.9 147  7.13 . 48.5 29.8
307 147 .8.96 610  29.2
35.5 1.7 10.4 70.6 29.3
8.9 17 11.6 78.9  29.8
tert-amyl  23.8  15.8  B8.59 Sk 36.1
alcohol 27.0 158  9.79  62.0 363
30.8 15.8  11.3 71.5 3647
359 158 134 848 37.3
¥0.2 158  15.1 95.6  37.6
n-hexyl 2.2 156 9.6 6L.5  35.3
alcohol 309 156 11.0 70.5  35.6
32 15.6 117 75.5  36.1
36.0 156  12.8 82.1  135.6
39.7  15.6 141 904 35.5
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Discugsion s

-

Tables(k.1 to 4.8) givs‘ the valuesg for the
equilibrium ’aptaké of quinidire and cinchonirs by
sulfonic acld cation exchange resins in the hydrogen
form from aliphatic alcohols. The value of Py is not
significantly changed when P 4 1s varied. Table f4.9)
gives the average values of PR for the uptakes _of
quinidire and einchonine by the sulfonic acld resins

12:,1 X‘+, X8 amd IR-200. The table also includes the values
for quinire and einchonidire from the work of Shri C.V.
Bhat. The factors detemmining the value of Pg should
inclade the swollen volume of the resin particls in the
solvent and the size of the organic counter ions.

. The values of Pp for the uptake of the optical
isomers are mt significantly different 3 the values for
quinire and quinidire are significantly lower than
those for cinchonire and einchonidire in methyl glecohol.
With ircrease in the chain length of the alcohol molecule
the difference 1in the values of PR for quinine and
quinidize and those for cinchonire amd cinchonidine
becomes mueh less and in ethyl alcohol (absolute) ard
n-propyl alcohol the valuesof Pp for the four bases are
fairly close for each resin. With further ircrease in
the chain length the digferemnce in the values of quinire
and quinidire and those of cinchonime amd cinchonidire
becomes significant. For n-butyl alcohol, n-hexyl alcohol

and tertiary amyl aleohol the values of PR for qﬁinim
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and quinidire are lower than those for cimchonire and
cinchonidire, This pattern of behaviour should be
attributed to the size of the organic counter ions
relative to the swollen volume of the ;'c-e sin particle in
the aleohol. | _

The effect of the degree of cmsslingirig of the
resin is marked and the value of Py decreases with
increase in the value of ‘X from 2 to 8 for resins X2, Xk,
and X8 for each solvent. The reason for this is the ~
decrease in the swollen volume of the resin with increase
in the degree of erosslinking.

With ircrease in the chain length of the
alcohol molecule, for resin X2, the value of Pp for the
four bases first decreases and then increases. With
increase in the value of X, that is for resins X4 and X8
with incfease in the chain length of the aleohol
molecule, the value of Pp first décraases and then
rémains almost unchanged for the four bases studied.
With résin IR-200 which has expanded structure, the
value of PR first decreases and then increases with
increase in the chain lergth of the alecohol molecule,

The variation in the value of Py for the series of
aleohols, should be dependent on the swollen volume of
the resin in the alcohol.

Copelugion : ‘
The exchange uptake of cinchong bases oceurs
with sulfonic acid resins in aliphatic alcohols. The

e d
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f

value of P, decreases with increase in X ; decreasaes

R
or remains almost constant with increase in the size
of the counter lons and first decreases and then again
either ircreases or remaing glmost unchanged with
ircrease in the chain length of the solvent (aleohol)

molecule,



