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SUttlApI 

Carbony1 compound. emact v i t h  2 ,  4 d l n i t r o p h t n y l h y d r a z i n .  t o  

- 
form t h a  c o r r u p t m d h g  hydramaas.  Theme hydratonem in the presence 

of lN Naotl give  a r e d d b h  brown color uhich can be u t i l i z e d  f o r  

c o l o K h t r 1 c  analymis. This mchod F. rued €or t he  rpsctrophoto- 

metric de termina t ioa  of quLnol in iu t6~rboxy- l -met l iy l - lod ida .  

F u r t h e r w u  2. 4-dinitrophenyll iydruine i m  u t i l i z e d  t o  k l a e t i c  

m u m u r a n t s  of t he  rate of hydrolymie of the  q u i n o l i n i u  ac id  

esters. 

INTRODUCTION 

2. 4-din i t rophmylhydrar in .  (DNPH) has  been u t i l i z e d  f o r  t h e  

r p e c t r o p h o t a e t r i c  malymia of d i f f e r e n t  carbonyl compounds. 

Copy-1 0 I980 by Y r a l  IkUa,lac. 
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Sel igmn and Shapiro d 91 iIavaq urJ Thompson curd it far th. 

d e t a r r h c l o n  of d p b - k o t o  acids. Pecmncly Cilver d Brad u e d  

i t  for t h  rpactrophoeoncric decerrirracioa of ~ e h y l  g l y a u l .  In 

the pruurt  a t d y  DNPl Is rud for  qruncitativa ..uy of quipOliaium- 

bcarboxy1-L-mmchyLidldm e t h y l  a s ter  (QlX). Thio procukre utilizes 

cbe r .rct ions  of 2, 4-quinoliaiut6-c8rbory-l-urhyliodIde ethyl- 

U L ~ C  (111) uhlch with U W.011 g i v u  a rddiah bra# color dmm 

abuorbuce is maaurui b the v ia fh le  spectra. h r t h e r m r e  DUPl I s  

u t i l i z e d  for k ine t i c  I).uuremuxt. of t h m  rate of bydrolpaia of QM!. 

N02 
I 

N-H 
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HartRLALS AND =ODs 

Material - A l l  c h d u l o  used in t h i n  s tudy  vere r e q e n t  grade  

sad c u d  an ouppl ied ,  uoleoo otherwioe Indica ted .  A b w r b n c e  

. * u u r m t s  vere u d e  v i t h  A d o u b l r b o r  s p . c t r o p h o t a a t e r l ,  and 

pa n u u r e m a a t o  wre made with  a p b w t e 9 .  

P repa ra t ion  of 2, 4 d i n i t r o ~ y l b y d r i e  of Q)[d (Comp 111) - 
k r c t l y  10 .I of Q¶E v u  d l a o o l v d  in 10 m l  of water. 

w l u t i o a  v u  added 5 ml of 12 s o l u t i o n  W?II in 5N HC1. Thir mixture  

v u  ~ l l d  t o  a t a d  to r  30 m i n u t u  a t  2S°C, i t  usa than t r a n a f e r r c d  

To t h i n  

t o  A SO m l  sepa ra to ry  funnel ,  snd t he  hydraxone was e x t r a c t e d  C r a  

t h e  aqwoum molutima wi th  t h r e e  15 ml portiaru of tvice-hoar- 

d I s t F l l d  e t h y l  aceate .  

evaporatmd, and t h e  p r e c i p i t a t d  h y d r u o r u  yu c o l l e c t e d  i n  t h e  d r i e d  

form. rtrla m r e c r y m u l l p e d  fnm e t h y l  a c a t ~ t e  r.p. 256-258' 

(H.U. found 400; C ~ l c .  392.36). 

The cabind e t h y l  acetate e x t r a c t s  were 

A q m t i t y  of the d r i e d  h y d r u o n e  VY d ioso lved  In e t h y l  

acetate and c h t o u t o 6 r a p h . d  OQ Vba- 11 f i l t e r  p a p a  s h e e t s  us ing  

t h e  mixture  b h I t M O 1 :  C t h . n O 1 :  o.SN k o a l a  (70:0:20)  i n  A n  

ucmad in8  teehniqw on fo l loue :  S u p h a  vere appl ied  t o  t h a  

f i l t e r  paper ohee ta ,  u i n 8  micropipe t tea ,  aad u so00 am the 

c h r o u t o 8 r m  vas developad, it v u  allwed to d q  in A c u r r a n t  of 

d r y  a i r .  The a p t .  -re marked and. t h e  Rf va lue  v u  c a l c u l a t e d  

'Spectronic 2000, huoh- l . l b  CO. 

2 ~ r n i n a  p~ mater model ~ 0 . 5 .  

Fiaher  S c i e n t i f i c  Co.. 5 2  Padem Road 
Spr ing f i e ld .  NJ 07081 

l i o h e r  Scientific Co.. 5 2  fadem Road 
S t p i n g f i e l d ,  N J  07081 
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PI.AKOGXAtJNIS AND S A M  190 

t o  be 0 . 7 7  ( iO.01).  At the name tip. a chrolvrtogrv u&a r u m  

l o o d d  with e thy l  acetate ro lu t ion  of  DNW a d  d e r  C b r  e m  

chromatographic condicioru for cmparison, i t  UM found thac the 

DNM 00vd a l l  t h e  vay up w i t h  Lhe s o l v m c  f r a t .  

Quurcitarive b c i u c i o n  of Hydratone of @iE (111 - Th. appr-h 

to tho quanc iur ive  e 8 c i u c i o n  of corpouad 11 YM b u d  oa tb. 

fact t b c ,  compound LI forru hydraacme via DUPH which tbrrr with 

lN WaOU provldea a r8ddi.h - bram color while the hydrolyred 

product of corn@ 11 (4uinoliniur-6-carboryl-l-ol.Lhyliodide, acid) 

d o u  not form h y d r u o m .  

proparad in a 2N HCl  8o lut ion.  

8 0 l u t h  uefo di#cributad in ninr teoc t u b u ,  a d  the tubu were 

ta&n one by one a t  t h  f o l l a r i n q  t ima incervala: 10, 20, 40 ,  60, 

90, 120, 150, 180 m i n u c  em and the I u c  cube wa. taken a t  the end 

of 24 bur# ,  cn reproaac the Fnl ini te tiu. To u c h  tube u u  addod 

0.5 ml of DI?Pli sol. .nd d l w d  tD 8 t d  for 30 minuteo, and the 

8 ml of U botl were ddd .Id after further rcandinq of urothar 

10 minutee, the absorb- of rhe aolutioa w u  p . u u c d  ac S O 0  M 

and the  coocencracion of tbr r u f d c u l  clllbydro1yz.d Qm w a n  cdculated 

from the o r d a r d  curve. 

A solution of tho QHd (1.0 mg/m.l) won 

2.0 ml aliquoca of t h e  8tock 

USULT3 AllD DISCUSSION 

'Ih ruccion of WPlI (XI v i t h  QcLg (11) to  tom the hydruone 

of @lE (III) i e  pivur  i n  Equ. I. T b  addition of DNPH to  the  

c u b o n y l  i n v o l v u  Puclaopbilic attack by the b u i c  notrogm 

uvpound 00 the carbooyl carboo. Promotion of urbonyl oxygen 
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QUINOLXNIW ACID EslElls 19 1 

mahs carbon71 carbon more s u s c e p t i b l e  to nuc lcoph i l i c  a t t a c k ;  and 

thh ructioa l a  favored by high a c i d i t y .  

Papar c h r o u t o v a p h y  of cpd 111 s W  a spot wi th  an Rf 

v d u o  Of 0.77 (LOl), v b l h  tho r b d t # o o r l y  M DNm urved v i t h  

th. molvomt f ron t .  

00 the chromatour- vhich i. .II iadiutioa of the purity of t he  

cagouod 1x1. 

c#poupd v i t h  a mel t ing  point of 25b250.C. The 1.w. of t he  

hydrazone w u  found t o  be 4001 (calc. 392.3) t h a t  is 101.942 of t h e  

c a l c u l a t e d  value.  Furthermore, t h e  formation of tho  hydrazone was 

follmmd mnd b7 IB mpoctra. 

molutioas ap i lud  wi th  h ~ n o r m  u r i u h t a  of c a m  If aro t abu la t ed  

in Table  I. 

from 99.2 - 100%. 

In gwmral ,  no tall- or . l u r i n g  were detoc ted  

Tha dr iod  hydr- Ss m orrogcbrom c r y s t r l l i n e  

Recovery determina t ion  for m u p l e  

Tho avorage percentage rocoverios wore 100.022 and ranged 

lhba h y d r u a n e  r r n c t i o a  mixture la mixed with alkali, a reddish  

b r o m  co lo r  dovolopmt This color la s t a b l e ,  neve r the l e s s ,  a reagent  

blank is dvi.abla because it  will teduca or eliminate background 

abmorptim. No e r r o r  is encountered i n  t he  comparison of t he  

a b s o r b m c n  of tho m u p l e  .ad s tandard  solutions, provided the 

cmcentratim of the- s o l u t i o n s  are a p p r o x l u t t l y  equal.  

The f a c t  t h a t  hydrazanes g ive  a reddish  brown co lo r  when t r e a t e d  

v i t h  Id RoOi i  s o l u t i o n  w u  u t i l i x e d  f o r  t h e  c o l o r h t t r i c  de te rmina t ion  

of Qw md tor the study of t h e  rate of t h e  hydrolysin.  i n  a 2N HC1. 

h l b r a i t h  Labora tor ies :  Knoxville, Tenn. 37921 
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192 PLAKOGIIIMIIS AND U A D  

TABU I 

Recovery DerormiaPtions of 

Quinolinium-6-carboxy-l-mathyl iodida, ethyl aster 

Sierple I mln.  of m b .  of Coacentratloa of Eater 
a t &  soh. water 
1,o q/d Added P w a d  Percent of 

w. m. ilecovery 

1 0 .5  1.5 .500 0.505 101 

2 0 - 5  1.5 .500 0.496 99*% 

3 1 . 0  1.0 1.000 1.OOO 100 

4 1.0 1.0 1.000 0.997 99.7 

5 1.5 0.5 1. so0 1.495 99.7 

6 2.0 0.0 2.000 2.010 100.5 

Average loo. 02 

The reaction way stopped nL rpeclf lc  tip. intervale by lxnerslng the 

cubes into ice. The hydrazone derivativa of the unhydralyzad ~ n t o r  

wan t o d  by adding DPHtl W c h  with U NaOti gave a reddish brown 

color w b u  Pbsorboace w u  dacorrirud apectrophotometrically. 

psrudo-first order rate C o P f t a n t  wan det81~ined by utilizing the 

expresslop. 

The 

log (C0-x) log Co- kt/2.303 - Bq.2 
Uhere Ca in cha caacentracltm at  tiP. zero and'(CO-x) ia 

the cwcentration of the unrerrchuf ester at tiPo t. The form k ia 

the obnrrved paeudo-flrnt rate cooetaot. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



QUINoLINIUM A C I D  ESTEBS I 9  3 

Kinetic r u ~  vere carried out in t r i p l i c a t e .  "lie slope OC the 

line WM wed fa the deterdnatiw of the rate constant which wao 

fwnd to be 7 . 6 x N 3  dn-',  u h i h  the h l f - l i f e  wao calculated to be 

91 At. 
In the l i g h t  of t h e n  o b o e n ~ a t i o ~ . ,  atudieo u e  in progreoo with 

a 0erF.e of quinoliniu, carboxy- lmthl iodide  eotero to e luc idate  

o o y  of the s tructural  requirenents und evanto occuring during the ir  

hydrolgoio. 
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