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Spectrophotometric Determination of Ion Pair Extraction of
Quaternary Amines with Metanil Yellow

Young Soo Kim and Jong Hwan Choi
College of Pharmacy, Chosun University, Kwangjoo 501-759, Korea

Abstract— Quaternary amines which are widely used as medicines are nitrogen compounds. Me-
tanil yellow(MY) and benzalkonium chloride(BKC) were mixed and added to 10 m{ of the buffer
solution and then the solution was shaken for 5 minutes. The maximum absorption wavelength
of the reaction product was 402 nm. Dichloromethane was the best extracting solvent among the
several organic solvents and the most suitable pH range was 2~8. When the BKC-MY calibration
curve was made in the best experimental condition, the Lambert-Beer’s law was obeyed in the
range of BKC concentration of 2X1075~9X10*M by UV spectrophotometer. This method was
possible to determine quaternary ammonium salts in the pharmaceutical preparation.

Keywords[Jquaternary amines, ion pair extraction, bezalkonium chloride, cetylpyridinium chloride,

dimenhydrinate.
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Fig. 1—Absorption spectra of BKC-MY complex extra-
cted with 20 m/ of DCM and MY-aqueous so-

lution.
BKC 126X10 M
MY 1.0X10 °M
pH 170
Referance : reagent blank(DCM)
Solid line : MY curve

Broken line: BKC-MY curve
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Table 1— Variation of MY concentration.

MY (molarity) Absorbance
50X10 ° 0.022
1.0X10 ° 0.342
26X10°° 0.521
1.0X10°° 0.519
50xX10°° 0.520
50X10 0.521

BKC : 2.6X 10" * M(fixed)

Table Il —Extracting effect of organic solvents.

Solvents Absorbance
dichloromethane 0.521
dichloroethane 0.519
chlorobenzene 0.382
benzene 0.016
carbontetrachloride 0.005
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Fig. 2—Determination of the composition of the reac-
tion product by continuous variation method.
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Table III—Absorbance of BKC-MY complex in the
presence of diverse metal ions.

Form of added Added Dewviation
metal ion amount Absor- from
(pg) bance blank
- - 0.521
Pb(CH;CO0). 100 0.551 0.030
Bi(NO,); 100 0.548 0.027
Zn(NOy), 100 0.483 —0.038
CO(NO:;):& 100 0.587 0.066
Ca(NOy).» 100 0.458 —0.063
MgCl,- H,O 100 0.560 0.039
Ni(CH;C00), 100 0.503 —0.018
FeSO,-H,O 100 0.500 —0.021
Ba(NO,),) 100 0.489 —0.032

(BKC : 10 pg/m/)
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Fig. 3—Calibration curve of BKC by spectrophometry.
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Fig. 5— Calibration curve of DHT by spectrophotome-
try.
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Fig. 8—IR spectrum of MY-BKC complex.

t}2 43 Ammonium GF AFHe] FUdA gl
3L

87b54 ) dRow A

DHTE BKC u¢} 243

J. Pharm. Soc. Korea



Metanil yellowel] 2|8 45F o}uli-9] ion pair 7% &35 A= 19

Table IV— Assignments of MY and MY-BKC. B oI T

No. Hny:;(;iin Original Complex ’___" T =
a 2 7.15~7.20 7.16~7.22 A B
b 3 7.78~7.80 7.76~7.80 = BEER

c 4 7.34~743 7.37~7.44

d 1 8.01 8.40

e 1 6.60~6.76 7.01~7.06

f 1 7.70 7.50

g 1 7.10 7.11

Table V—Assignments of BKCand MY-BKC.

No. Hydrogen Original Complex
number
a 5 743 7.44
b 4 448 4.73
c 6 2.91~3.10 2.98~3.20
d n 1.15~1.29 1.16~1.12
e 3 0.90~0.98 0.93

F#As e A= Fig 4, 59 ok
gt2 A E0| IR spectrum—Fig. 67} Fig. 7o MY
9} BKC9] IR spectrum2- ehl ]2 Fig. 82 BKC-
MY 2 3}gHEel th3k IR spectrum ZAIskeich
BKC-MYZ}ell ajAdx5l zts}ghe] spectrumel 4= MY T = v
o sl -S0% 9] vibratione] 1192 cm 'eff4 1203 T T T T S e e e
cm1E gk Hel s} elojytond w 1335 cm ol Al Fig. 10— NMR spectrum of BKC.
1322cm 'R A gdojm alojvie gkl BKCS
amine siteoll 2% ¥ -CH;2 spectrum-g 1381 cm ™!
ol 4] 1405cm™'E woba de|rt A AP e=
MYs2} BKCZbel| ion-pair 23}3Hg-o] 34de] oAkl
o},

Hk2AMMEC| NMR spectrum—oFA{x} 9 3
4= 80 MHzol 4] internal locking &2 24 CDCLZ
Yy 7)EEA 8 TMS(tetramethyl silane) & g
'H-NMR-& &I¢jc}, 22}3L counter compound & A}
£3F MY$} BKC 28] 2 MY-BKC2] 'H-NMR spect-
rum®] assignmentE-3 Table IV, Vel #A)s}oic).

Table IV, Vo4 & 4= gl3=o] amine siteel] Sl
proton®] 7%~ - chemical shift7} down field
202 FAMNE o F AT MYS -SO5 < &8k 02~041ppm wHE 3R 7oz 3H4ls] 23
A8 3HE YA HxUEsL Frbsial B3 MY 2 Aol lEEY ol A= Fig9~11el
-S0%" 7}7telell Ql+= b, ¢, proton®] chemical shift”} A shedct
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Table VI—Experimental results of assay by UV spectrometry.

Drugs Pomis Determination range Shift interval pH (1;)4::;;/;% E:jigfn
BKC 402 2.0X10 *~9.0X10°°M 33 nm 7.0 1:1 DCM
CPM 401 21X10 ¢~85X%X10 “M 34 nm 7.0 1:1 DCM
DHT 405 31X10 °*~82%X10 "M 30 nm 7.0 1:1 DCM
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