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2. ULTRAVIOLET ABSORPTION STODIES OF CINCHONA ALKALOIDS] s

2..1
Introduction s

In this section, the ultraviolet absorption study of 
cinchona alkaloids (quinine, qulnidine, cinchonine and 
cinchonidine) in aliphatic alcohols and aqueous alcohols 
is described.

2.2
Experimental s

Quinine sulfate (Government Quinine Factory, 
Tandlnadu(Madras) ) was crystallised eight times from hot 
water. Cinchonidine sulfate (Fluka, A.G.LSwitzerland) was 
crystallised five times from hot water. Qulnidine sulfate 
(B.P. Howard, London) was crystallised three times from 
hot water. Cinchonine sulfate was prepared by dissolving 
cinchonine (pure crystals | Biedel, Germany) in aqueous 
sulfuric acid and crystallising out the sulfate ; this was 
then crystallised twice from hot water.

From samples of cinchona alkaloid sulfates, the 
bases were obtained as follows : calculated amount of about 
0.5 N sodium hydroxide (A.R.) solution was added to alkaloid 
sulfate solution and to ensure complete precipitation, a few 
more drops of the alkali were added. This was then heated 
to about 80°C, filtered, washed free of alkali, recrystallised 
(quinine from *K) % (by volume) ethyl alcohol, qulnidine 
from 80 % (by volume) ethyl alcohol, cinchonine and



36
cinchomidine from distilled ethyl alcohol), dried at

r

100°G (+ 2) and stored.
The alcohols used were of C.P.grade.
To study the ultraviolet absorption of thd four 

cinchona alkaloid bases in 0 % methanol, ethanol and 
n-propanol, ultraviolet absorption spectra of the alkaloid 
sulfates in aqueous solutions at about pH 7 (adjusted by 
addition of sodium hydroxide solution) at room temperature 

were takes.
The ultraviolet absorption measurements were made

•with Beckman Model DU Spectrophotometer using 10 mm. matched 
quartz cells in the range 2^0 - 3?Q values of the
extinction coefficients, (Sr , were calculated by dividing the 
observed optical density by the concentration of the alkaloid 
base/sulfate.in gm equlv./litre.

2.3

Nomenclature :

A = wavelength in mp.
£ = extinction coefficient.
A* * wavelength at which absorption is maximum.

2.^
Hesuits s





Table 2,01

Ultraviolet absorption of quinine in aqueous aethanols.

% Methanol * 0 10 4c 100
^ tm *

25©

254
256
26o
20*

272
276
278
279

284

202
2q4

3©?
3©4

306
31©

315318
32%
325
328
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330
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33?
334
335 
34©
iWfJ. ' '3^5
350

1

434
306iie9
227
230
2%7
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317

§42
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Olili.Cm "T I

29! 
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236
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359

3:81"

m

237

248
28f
352
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4l4
303
175

92

171

66

485

485 514
46o 4fl

271 ' 248
145 127
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Ultraviolet absorption of einelionine in aqueous 'aetifi©ls,,:

% Methanol *■ 0 20 100
A <c/io *
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fafele.2,.Q-5
Ultraviolet absorption of quinine in aqueous ethanols.
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Table 2 .06* f 111111 mw**m mmwMrmm

Ultraviolet absorption of cinchonine in aqueous ethanols.

Ethanol

h
20

262

299
300
301

30,
30

311
312 
31** 
31'|. 
316 
320 
325

276

3'i:11

**59
**66
**71
**72
**71
**33
387

39**
376
359
3#
:5**

3U

115

158
187
232

377**18
**55
J*73
**77
1*77
I4.77

*i#*
**io
**39
397 
39** 
39** 
%1 
**01
398 
387 
111 
156

312

320
111
2**

178/

287
3**1
'85

^ 6**

**86
**93
**90

¥*3
39j
39*

377
305
250
25**

2f

35
**72

**93
**93

**91
**50
393

395
378
297
2**0
2**3

99
26

316

515

501
**25

370
370

399 388 3||
**06 %©** 385
**06 **#* 374

$27
-**7

21**
2f0
283
250



Ultraviolet absorption of quinidlne in aqueous ethanols.

% Itfeanol « 0
A

10 20 40 100

(-/10 *

250

256
258
26o
264
268
272
276
278
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2 HO04C

2g4
288
290
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31%
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320
32%
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27%
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331

248

253

296

371
439
%7%

499

464

328
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Table 2.08_

Ultraviolet absorption of elnebonldine In aqueous ethanol#.

% Itbanol
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Ultraviolet absorption of cinchonine in aqueous

0 10 40 100

C'/IO *

250
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288
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12 8 29.
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Table 2.11

Ultraviolet absorption of quinidine in aqueous n-propanols.
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Table 2.12

*■ V mtr* arm a
*Ultraviolet absorption of cinchonidine in aqueous n-propanols.
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Table 2.11

Maxima and log (t of cinchona alkaloids in aqueous alcohols. 
*

Solvent ; qmd gh cap
hx log* &X log (r dx logt hx logG'

6 % M 280 3.50 280 3.55 289 3.67 289 3.66
330 3.$+ 330 3.70 302 3.60 302 3.59

- - - - 315 3.53 315 3.52

10 % M 280 3.55 282 3.55 - • 288 3.69
329-30 3.68 328-31 3.68 - - 302 3.61

mm - - - - - 315 3.51

20 % M - - - 282 3.56 283 3.68 mm —

mm - 330-31 3.69 302 3.61 - -

mm - - - 315 3.52 - -
bo % M 278-80 3.57 278-80 3.57 - - 288 3.70

331 3.70 329-32 3.68 - - 302 3.61
- - mm mrn - - 315 3.52

100 % M 279 3.59 280 3.60 28b 3.72 283 3.72
332 3.71 332 3.72 300-2 3.59 301 3.60
- - - - 31b 3.^8 315 3.W

0 % E 280 3.50 280 3.55 289 3.67 290 3.65
330 3.<?+ 330 3.70 301 3.60 302 3.59

- mm - - 315 3.53 315 3.52

10 % E 280 3.55 280 3.55 288 3.68 286-88 3.68
330 3.68 330-31 3.68 301-2 3.60 300-2 3.60

- .
- - 315 3.52 315 3.50

20 % B - - 278-82 3.56 286 3.69 28J+-88 3.68
- - 330 3.68 301-2 3.60 301-2 3.59
- mm mm - 315 3.51 315 3.50
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Table 2.13 (Conti.)

%

Solvent JL uHmw —
CN CND

Ax log (r Ax log(r Ax ioge Ax log (f

ko % E 280 3.57 280 3.56 288 3.70 287 3.68
331 3.70 330-31 3.67 301-2 3.61 302 3.58

- .mm «** - 315 3.51 315 3.49

100 % E 278-80 3.57 278 3.58 282-84 3.72 282-•84 3,70
332 3.68 332 3.68 300-1 3.59 301 3.58
- - - - 31lf 3.46 314-15 3.45

0 % P 280 3.50 280 . 3.55 289 3.67 290 3.65
330 3.64 330 3.70 302 3.60 302 3.59
- - - 315 3.53 315 3.52

10 fo P 280 3.54 281 3.53 28 7 3.65 288 3.66
330 3.67 329-30 3.66 301-2 3.57 302 3.58
- - - 315 3.47 315 3.49

20 % P 278 3.57 2 80 3.55 - - — _

330 3.68 331 3.67 - - - -

4o % P 278-80- 3.59 280 3'. 56 283-88 3.69 284 3.71
330-32 3.69 331 3.68 301 3.58 301 3.59
- - - 315 3.48 315 3.48

100 % P 280 3.61 279 3.62 283 3.74 282->84 3.73
332 3.71 332 3.71 301 3.61 301 3.60
- , - - - 315 3.50 315 3.49

M = Methanol, B » Ethanol, P = n-Propanol.

i



Discussion s

2.5

The ultraviolet absorption spectra of the optl^al^?/..;^
isomers quinine and quinidlne in a given solvent are similar 
and so are those of cinchonine and cinchonidine. However, 
ultraviolet absorption spectra of quinine and quinidine are 
distinctly different from those of cinchonine and cinchonidine. 
The values of maxima for the ultraviolet absorption of the 
alkaloids are practically unaffected by the nature of 
aliphatic alcohols used. However, the value of logarithm 
of extinction coefficient, log (r , is, in some cases, 
affected to some extent.

and quinidine are almost unaffected and the value of log 
is either not affected or affected by small amount. Same 
is true for cinchonine and cinchonidine except that first 
maximum (at lower wavelength) is significantly shifted to 
lower wavelength side, when solvent is changed from water 
to alcohol.

It appears that solvent-solute interaction, when 
the dielectric constant is reduced i.e. when solvent is 
changed from water to alcohol, does not affect the values 
of maxima appreciably except the first maximum at lower 
wavelength for cinchonine and cinchonidine.

On comparing the ultraviolet absorption of alkaloids 
in water and In alcohols, the values of maxima of quinine

The ultraviolet absorption provides a simple and
convenient method for the estimation of the alkaloids in 
aqueous or alcoholic solutions and this was used in further 
studies.


