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5 COLUMN STUDIES WITH QUINIDINE AND CINCHONINE

SULFATES 3

Introduction &

This chapter includes the column study of
quinidine and cinchonine sulfates. The variables studied
were the solvemt ( water and N/100 sulfuric acid ) of the
alkaloid sulfate solution, lonic form of the resin,
treatment of the exchanged resin with aqueous sodium
hydroxide amd then extraction of the alkaloid bases by
distilled ethyl alcohol and the corcentration of the

ammonical aleohol ss eluent.

Bxperimental

~ Krown weight of the airdry resin fmberlite IR»éOO
was taken; slurried with distilled water and transferred
into - columns fitted with zero porosity sintered glass discs.
The columns were-backwashed with distilled water, allowed
to settle under gravity and then the column data were

determined.

Nomenclature :

W, = the amount--in milliequivalents of the
alkaloid exchanged per sample,

W, = the amount inmilliequivalents of the
alkaloid eluted per sample,

ng = the total gmount in milliequivalents of the

alkaloid exchanged,

H

Twy the total amount in milliequivalents of the

alkaloid eluted.
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Results and discussion s
The study in this chapter was divided into

two parts.

Part I

In this series,eight rung were carried out to
study the exchange of quinidire sulfate and cinchonine
sulfate from water and N/100 sulfuric acid on resin
columns in hydrogen form and sodium form and the extent
of the extraction of the exchanged alkaloids from the
resin bed using aqueous sodium hydroxide ard distilled
ethyl alcohol., Each run consistsof three parts a, b and
¢ carried out in succession.

A column of resin IR-éOO in hydrogen form was
used. The column data were : bed lemngth = 21 cms. j bed
volume = 9 ce. § capacity of the resin in the column

t'= 1603 meq.

Runl :

las. Four liters of agueous quinidire sulfate solution
( concentration = 2 meq. per liter ) were passed through the
column at the rate of 50 cc. per mimte. The effluent was
collected in eight samples, each of 500 cc. and the
milliegivalents of quinidire sulfate exchanged ( W, ) for
@ach sample were calculated by measuring the ultraviolet

absorption at the invarient wavelength(l).
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1b. Then the column ;Jas washed with distilled water.
N sodium hydroxide solution (30 cc.) was addedsthe column
was inverted four to five times, allowed to stand for an
hour with intermittert shaking and then draired. N sodium
hydroxide solution ( 20 cc.) was agaln added, the column
was shaken, allowed to stand for amchour and then draired.
The resin bed was washed with two bed volumes of distilled
water. Distilled ethyl alcohol ( 50 cc.) was then addedama
the column was allcgd to stand for 30 mimtes with
intermittent shaking. The alcocholic solution was run into

a 500 cc. volumetric flask. Distilled ethyl alecohol (50 cc.)
Was again added, the columzu was allowed to stand for 30
mimtes with intermittent shaking and the alcoholic solution
was run into the same flask. This operation was repeated
t1i1l all the alkaloid was removed from the resin bed

( determired by the ultravi?let absorption ) amd further
treatment of the resin bed:&tksodium hydroxide solution and
subsfaque mt extraction with distilled ethyl alcohol did not
show the presence of alkaloid in the alcohol. The alcoholic
solution was made upto the mark with distilled ethyl alcohol
and the to‘tal amount of quinidire eluted (TW;) was
calculated by measuring ultraviolet absorption. This was
checked gravimetricglly by taking 200 ce. of the alecholic
solution from the sgme flask, comcentrating byodistillation,

evaporating on a water bath, drying at 100 + 1 C and fimlly

weighing. The results obtaired by both the methods agreed.

lc. Then the column was regenergted with excess of

hydrochloric acid, washed free of acid, backwashed and
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allowed to settle under 'gravity. This was thenready for

the next run.

Runs 2 to 8 :

Run 2 was the repetition of run 1 except that
the influent quinidire sulfate solution in part 2a was
in N100 sulfuric acid medium instead of in aqueous medium.

Runs 3 and 4 were the repetition of runs 1 and 2 respectively

...........

'excépé that:cinchonine sulfate replaced quinidine sulfate.
Runs 5, 6, ] and 8 were the repetition of runs 1, 2, % and
li; respectively except that the column was converted into
sodium form instead of in hydrogen form before the

comme ncement of the runs.

Table (5.01) summarigses the runs with quinidine
and cinchonire sulfates in agueous and N/100 sulfuric acid
medium with columns of resin IR-200 in hydrogen and sodium
forms. Table (5.02) gives the amounts of alkaloids exchanged
and eluted in eagch case. It is observed that the amount
exchanged whth a column of resin IR-200 in hydrogen form
decregses to some extent when soluticn medium is changed
from aqueous to N/100 sulfuric acid. When the resin is in
sodium form this change of solution medium has little effect
on the amounts of both the alkaloids exchanged. The total
amount exchanged with cinchonire sulfate is more than that
éxcharged with quinidire sulfate. This may be attributed
to the smaller molecular size of cinchonire than that of

quinidire and this is also consistent with the higher Py
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P

value for cinchomine (2). It is also ssen that the exchamnged
alkaloids agre completely eluted by treatmert with sodium
hydroxide followedf?iistilled ethyl aleohol.

When sodium hydroxide solution was added to the
column of resin IR-200 after part (a) of a run, the liberated
alkaloid base caused jamming of the resin bed and decreassd
considerably the flow of sodium hydroxide solution 3y it was
found that if the column was frequently iuverted and thus

the resin kept loose the jamming of the column could be avoided.

Part II

In this part, runs were carried oub to study
(a) the exchange with quinidine sulfate and cinchonire
sulfate from agueous and W/100 sulfuric acid medium on
colunns of resin IR-200 in hydrogen and gmmonium forms
and (b) the elution of the exchanged alkaloids with W/10.
and W/25 ammonical ethyl alcohol,

The runs were divided into two series, each run
consisting of three parts a, b and ¢ carried in succession.

Series ome :

In this series eight runs were carried out to
study the effect of (a) ionic form of the resin and solution
medium on the exchange of the alkaloid sulfate and (b).élution
with W10 ammonical ethyl alecohol. The column used in this

series of runs was the same as that used in Part I.
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Run 1
lz. This was the repetition of run la of Part I.
1b. Then the column was washed with distilled water

and eluted with N/10 ammonical ethyl aleohol at a flow rate
of 20 cc. per mimjte. The effluent was ccllected in 100 cc.
samples and the milliequivalents of alkaloid base eluted

( Wy ) per sample was calculated by measuring the ultraviolet
absorption at the imvarient wavelength. After the 16th
sample the run was discontimed,

lec. Then the column was washed, regererated with
excess of hydrochloric acid, washed free of acid,

backwashed and allowed to settle under gravity. It was then

ready for the next run.

Ran 2 :

This was the repetition of run 1 except that
in part 2a. The quinidire sulfate passed was in N/100

sulfuric acid medium instead of in aqueous medium.

Buns 3 _and 4 :

These were the repetition of the runs 1 and 2
res;pectively except that cinchonire sulfate replaced

quinidine sulfate.

Runs_5 to 8 :
Runs 5, 6, 7 and 8 were the repetitions of runs
1, 2, 3 and 4 respectively except that the resin column was

in gmmonium form before the exchange runs.,
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In this semes eight runs were earried out %o
study the elution of quinidine and cinchonire with N/25

‘ammonical ethyl alcohol.

Runs 9 to 1 )

) These were the repetitions of the runs 1 to 8
respectively of the series one of Part II except that in
part b of each run the concentration of the eluent ammonical
ethyl alcohol was 1V25 instead of N/J.O. ‘

Parts (a) of tables (5.03 to 5.10 the volume

of each sample -500 ce.) give the exchange runs with .
ciuim,dim sulfate am cinchonime sulfate in aqueous and
V100 sulfuric acid medium with columns of resin TR-200
in hydrogen and gmmonium forms. Parts (b) of tables
( 5.03 to 5.18 3 volume of each Samp!.e--*- 100 cc.) give the
elution runs with §/10 and /25 smmonical ethyl alcohol.
Table (5.19) gives the total amounts of the alkaloids
exchanged from the sulfate solutions in aqueous and /100
sulfuric acid medium and the total amounts of the alkaloids
eluted from columns of resin IR-200 in hydrogen and ammonium
forms. It is observed that the amount exchanged with resin
in hydrogen form decreases to some extent when the medium
of the solution was charnged from aqueous to N/100 sulfuric
acid. When the column is in gmmonium form solution medium
has 1ittle effeet on the amount exchanged. The amount
exchanged from cinchonire sulfate is greater than that
exchanged from ,quinidim sulfate. This may be attributed
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Table 0
Date. for the run la of the series oms of Part II.

Sample No. - 100 Wy Sample Mo. 100 W,
1 96 5 28
2 76 6 2k
3 55 7 21
4 42 8 18
_ Iable_5.03b

Data for the run 1b of the seriss ore of Part II.

Sample No. 500 Wy Sample No. 500 Wy
1 511 9 56
2 317 10 48
3 192 11 41
4 150 1z 35
5 113 13 30
6 100 14 ol
7 81 15 21
8 68 16 19
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Table 5.043

Data for the run 2a of the series one of Part II.

Sampls No. 100 W, Sample Mo 100 Wy
1 7 9 20
2 42 6 16
3 27 7 1+
L 22 8 13
- Iable 5.04b

Data for the run 2b of the series one of Part II.

e Szt e

Sample No. 500 Wy Sample Mo, 500 Wy

1 303 9 35
2 158 10 32
3 120 11 27
4 97 12 23
5 79 13 21
6 72 1k 19
7 46 15 17
8 43 16 15
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Iable 5.05g

Data for the ran 3a of the gserieg one of Part II.

-

Sample No. 100 W, Sample Mo, 100 Wy
1 97 5 38
2 86 6 28
3 67 7 23
L4 50 8 20
 Igble_5.05b

Dat?a for the run 3b of the series ome of Part II.

Sample No. 500 Wy Sample No. 500 Uy

1 56é | é 70
2 361 10 59
3 255 11 Ly
4 140 12 37
5 124 13 34
6 110 14 32
7 81 15 22
8 79 16 18
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Table 5,063

Data for the run 4a of the series ome of Part II.

Sample o, 100 W, Sample Mo. 100 W,
1 84 5 24
2 55 6 20
3 38 7 18
" 30 8 16
~ Iable 5;0&)

Data for the run 4b of the series ore of Part II.

P EAE e Biin 2

Sasmple lo. 500 Wy Sample Mo. %00 Wy
1 352 9 52
2 213 10 37
3 149 11 31
L 145 12 26
5 95 13 24
6 93 14 22
7 83 15 20
8 62 16 18
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Table_5.073

Data for the run 5a of the series oms of Part II.

Sample Mo. 100 Wy Sample No. 100 Wy
1 72 5 23
2 L5 6 19
3 32 7 17
4 26 8 16
~ Iable 5.07b

Data for the run 5b of the series ore of Part II.

Sample lo. 500 Y Sample No, 500 Wy
1 725 9 6.6
2 236 10 5;2
3 122 11 R
4 62 12 4.0
5 33 13 3.5
6 20 4 3.3
7 13 15 3.0
8 8.8 16 2.8
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Iable 5.08

Data for the run 6a of the series one of Part II.

Sample No. 100 W, Sample Ib. 100 W,
1 71 5 23
2 46 6 20
3 32 7 17
L 27 8 16
~ Igble 5;0813

Date for the run 6b of the series ore of Part II.

Sample MNo. 500 Wy Sample No. 500 Wy

1 443 9 23
2 211 10 22
3 ELS 11 18
L 104 12 14
5 81 13 12
) 59 1k 10
7 47 ’ 15

8 37 © 16
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Table 5.0

Data for the run 7a of the series ore of Part II.

Sample MNo. 100 Wy Sample M. 100 W,
1 86 5 30
2 61 6 26
3 46 7 22
4 37 8 20
Table 5.09b

Data for the run 7b of the series ons of Part II.

SO,

Sample MNo. 500 Wy Sample M. 500 Wy

1 977 9 6.2
2 314 10 5k
3 170 11 4,0
b 77 12 3.8
5 38 13 3.2
6 20 14 2.6
7 12 15 2.4
8 77 16 2.0
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Table 5,103

Data for the run 8a of the series one of Part II.

Sample No. 100 W, Sample Mo, 100 w,
1 85 5 29
2 60 6 26
3 L7 7 23
4 36 8 20

~ Iable 5.10b

Data for the run 8b of the series ome of Part II.

Sample Mo. 500 Wy Sample No. 500 Wy
1 503 9 Iy
2 267 10 32
3 19 11 31
4 140 12 20
5 133 13 16
6 96 1% 1%
7 75 15 13
8 57 16 11
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Table 5,11
Data for the run 9a of the series two of Part II.
These are the same as in Table 5.03a

Isble 5.11b
Data for the run 9b of the series two of Part IIl.

Sample HNo. 500 Wy Sample No. 500 Wy
1 269 9 62
2 362 10 55
3 237 11 48
4 185 12 39
5 156 13 3%
6 125 ' 14 30
7 100 15 25
8 80 16 23
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Table 9.12a
Data for the run 10g of the series two of Part II.-

These are the sameé ag in Table 5.042a

Iable 5.12b
Data for the run 10b of the serles two of Part II.

Sample o. 500 wy Sample o. 500 W
1 159 9 30
2 257 10 2k
3 159 1 21
4 149 12 15
5 87 13 14
6 78 1k 8
7 65 15 5
8 S 16 b
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Igble 5.13s

Data for the run 11lg of the series two of Part II.
These are the same as in Table 5,05a

Table 5,13b
Data for the run 11b of the series two of Part II.

Sample No. 500 wy Sample MNo. 500 wy
1 334 9 70
2 419 10 58
3 289 11 34
b 220 12 22
5 159 - 13 20
6 112 14 19
7 102 15 18
8 87 16 17
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Table 5.1k
Data for the run 12a of the series two of Part II.

These are the same as in Table 5.06a

Igble 5.14b

. Data for the run 12b of the series two of Part II.

Sample Ho. 500 Wi Sample b, 500 Wi

1 238 9 45
2 329 10 36
3 " 217 11 31
b 134 12 26
5 116 13 19
6 76 14 15
7 68 15 11
8 59 16 10
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Table 5,153 '
Data for the run 1l3a of the series two of Part II.

These are the same as in Table 5.07a

Table 5.1
Data for the run 13b of the geries two of Part II.

Sample o. 500 Wy Sample Mo. Y00 Wy
1 486 .9 1
2 307 10 | 8
3 181 - 11 7 .-3
It 117 12 4e3
5 71 13 3.7
6 51 14 3.2
7 26 15 2.7
8 16
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Table H.l6a
Data for the run l4a of the series two of Part II.

These are the szme as in Table 5.08a

Table 16b
Data for the run l4b of the series two of Part II.

Sample No. 500 Wl Sample To. 500 Wl
1 250 9 46
2 208 10 36
3 146 1 30
e 123 12 26
5 100 13 20
6 82 14 17
7 65 15 14
8 63 16 12
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Table 5.1
Data for the run 15a of the series two of Part II.

These are the same as in Table 5.09a

Table 5.17b
.Data for the run 15b of the series two of Part II.

Sample No. 500 Wy Sample No. 500 Wy
1 680 9 12
2 350 10 8
3 215 11 55
4 120 12 o kel
5 85 13 343
6 50 14 2.5
7 28 15 1.7
8 22 16 1.7
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Data for the run 16a of the series two of Part II.

These are the sazme as in Table 5.10a

Table 5.18b
Data for the run 16b of the series two of Part II.

Sample MNo. 500 Wy Sample No. 500 Wy
1 350 9 51
2 303 10 43
3 210 11 33
L 147 12 27
5 116 13 21
6 100 14 19
7 70 15 15
8 61 16 14
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to the smaller molscular siZe of cinchonire relative to
that of quinidime. ‘

The elution runs for both the alkaloids with
the resin in hydrogen form are similar. The same is
valid with resin in ammonium form., However, the elution
of a alkaloid from the resin in hydrogen form is slower
than that from the resin in ammoﬁium form. This may be so
- because when the resin is in hydrogen form, initially
ammonia will be used in comverting it into ammonium form.
The difficulties encountered in part (b) of the runs in
Part I‘, when sodium hydroxide was used, were rnot encountered
here. The flow ef:ammonical alcohol was satisfactory and

&y
hence there was m Jammingfthe column.

Conclusion _

It may be concluded that resin IR-200 may be
used in the ammonium form, §/100 sulfuric acid may be used
as the extracetion solvent for the materials containing the
cinchona alkaloids and §/10 ammonical alcohol may be used

to elute the alkaloids from the resin columne.
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