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8. SUMMARY
1. Equilibria of cinchons alkaloid sulfates with

gulfonic acid resins in diffevent ionic forms :

The exchange equilibrium betwsen quinidire and
circhonire sulfates in dilute aqueous solution and
cation exchange resins has been studied. The variables
studied irnclude the relative degree of crosslinking of
the resin, the structure of the resin matrix and the
ratio of the resin corcentration to the alkaloid sulfate
gomentrat;;\ton: For (resins_Xé,-Xlt_,and.X&_ in the alkali

metgl form, lithium, sodium and potassium, P_ , the fraction

R 9
of the resin capacity exchanged at equilibrium, is in
the order I4 3 Na > K for both the alkaloid sulfates.
For reins in bivalent lonic form, magresium and zirne,

the order 1s Mgh‘}\ Zn. For the resins in loniec form of
lons of different valgrce, the order is monovalent > -
bivalent > tervslents. The value of P R for both the
alkaloid sulfates decreases as the degree of crosslirking

ircregses for each ionle form of the resins.

2e - I'gltrgviolet absorption spectra of cinchong
alkgloids @ . ' ‘ ’

The ultraviolet absorption spectra of ciuini.dim
and cirf:honine in twelve aliphatic alecohols have been
studied. The spectra of quinidire and cinchonire
distinetly differ. The maxima and minima are not

-
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gignificantly affected by-change of the alcohol, but the
value of the extinction coefficient, € , 1s, in some cases,
affected to some extent. At 332 mp the value of € for
cinchonire 1s qﬁite small, about 2 - 4 percent of ¢ for
quinidire. Hence the absorption at 332 mp enables the

estimation of quinidine in the presemce of cinchonime.

~

3. Equilibrium uptake of cinchons alkaloid bases

from ‘salutio‘ng in aliphatic alcohols :
The equilibrium uptake of quinidire and cinchonire

on sulfomic acid cation exchange resins in si:; aliphatic
alcohols has been studied. The value of the equilibrium
uptake for quinidire is less than that for cinchonire Am
methyl aleohol, almost equal to that for cinchonire in

ethyl alcohol and n-propyl alcohol and again less than that
for cinchonire in n-butyl aleohol, tert-amyl alcohol and
n-hexyl aleohol, With increase in the crosslinking, the value
of the eguilibrium uptake of each base decreases in each
alcohol. The value of Pp degreaées or remains almost constant
with increase in the size of the coumter ions ﬁnd first
decreagses and then again either increases or remains almost
unchanged with increase in the chain length of the solvent

molecule.

Lo . Column studies with quinidire and cinchonine

sulfates :
The exchange with quinidire sulfate and cinchonine

sulfate from aqueous and /100 sulfurie acid solutionon a

ecolumn of resin IR-200 in hydrogen form, sodium form and

ammonium form has been studied. The elution of quinidime
and einchonine from the column of resin IR-200 in hydrogen



form and sodium form has been studied with distilled

ethyl alcohol ( after freeing the alkaloid base with

N godium hydroxide solution ). The elution of quinidire

and cinchonine from the same resin column in hydrogen

form and ammGium form has been studied with ¥/10 and ¥/25
ammonical alcohol. It was found that for the resin IR-200
/100 sulfuric acid may be used as extraction solvent for
the alkaloid containing materisl without consideragble
decrease in the amount exchanged. When the resin is in
sodium form or ammonium form the solution medium has little
effect on the amount of the élkgloid exchanged. The resin
IR;200 is quite stable to the conditions encountered and
the column mgy be used in the smmonium form ; N/100 sulfuric
acid gxay be used as the extraction solvent for the alkaloid
containing material and /10 ammonical alcohol as the eluent
‘for the recovery of the alkaloids from the raw materigl.

5. Extraction of the alksloids from cinchong

febrifuge and totasguing :
Studles have been made to extrasct the alkaloids

from cinchona febrifuge and totaquina usirg columns of resin
IR-200 in hydrogen form, sodium form and ammonium form with
/100 sulfuric acid as the extraction solvent and sodlum
hydroxide followed by distilled ethyl aleohol, N§/10 ammonical:
ethyl alcohol and 50 4 agueous ethyl alcohol foilowg_d by

/10 ammonical ethyl alcehol as eluentsl However, the color
of the alkaloid materisl obtaired decreases in the order of

the eluents as given agbove. It 1s also found that when excess
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of alkaloid containing material ( cinchona febrifuge or
totaquina ) was taken relative to the resin capacity

an yield of 20 £ of the resin capacity may be expected
with a single column. It is suggested that the resin
IR-200 :m ammonium form mgy be used for the exchange cycle
with N/100 sulfuric acid as the extraction solvent for the
alkaloigd cont;.‘ining materials. After the exchange run the
column may be washed with 50 Z aqueous ethyl aleohol and
then eluted with N/10 ammonical ethyl alcohol. A series of
foui- columns may be used in such a way that at ary time
three columns are in the exchange rum and the exhausted

fourth ore under elution, In this way the process may be

made contimious.srnd o v1L77 of -Toan
6. Column studies of quinidine and cinchonire with

carboxylic acid cation excharge resin :

Column studies of quinidire and cinchonire with
carboxylic acid catlon excharge resin Amberlite IRC-50 (X=25)
have been carried out. It is observed that the column
behavior of qiinidine and circhonire with this resin under
the conditions studied is essentiglly the same.



