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A N  I N T E R N A T ,  STANDARD HPLC METHOD 

FOF TI% A t J A L Y S T ? ,  OF PROPOXUR 

* 
E . J .  K i k t n ,  . J r .  a n d  R . M .  I I e r b s t  

V M C  C o r p o r a t i o n  
A c r 7 i c u l t u r a l  C h e m i c a l  Group 

IOU N i n g a r a  S t r r e t  
M i d d l e p o r t ,  N . Y .  l i l l O 5  

An i n t e r n a l  s t a n d a r d  Feversed p h a s e  h p l c  mpthod f o r  t h e  a n a l y s i s  

of' p r o p o x u r  is d~scribed. A n a l y s i i  i s a c c o m p l i s h e d  i n  1 5  m i n u t e s .  

'The pr'opoxiir c o n t e n t  j s d r t e r m i n e d  by c o m p a r i n g  t h e  r e s p o n s e  for t h e  

p r o p o x u r  p e a k  t o  t h e  r'c':;p'inse o f  n - b u t y r o p h e n o n e  w h i c h  i s  i n c o r p o r -  

porated as a n  i n t e r n a l .  s t a n d a r d .  The a n a l y s i s  o f  a 2 %  ra t  b a i t  i s  

i l l u s t r a t e d .  
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KIKTA AND HERBST 600 

l N T R O t 7 i l C T J ~ N  

I ' r o ~ l o x l J r .  G-( 1-methy1ethoxy)phrriol  m c - t h y l  nnr'hnmnte, B a y R O r i ,  

Api-ocarb) i s  a w i d r l y  ii:;i~d i:ai-hamate p e s t i c i d p  w i f  h h i i t t i  c o n t a c t  

arid stomach po i son  a c t i v i t y  ( 1  1 .  T t  has  been lorip, r 1 

Lliat f . h r  g a s  chromatographic  s r i a l y s i s  o f  c a r h n m n t c s  i s  at. lirst. a 

d i i ' f i c u l t  t a s k .  Tf a n a l y t i c a  I c o n d i t i o n s  at'? r i i j t .  L i g h t l y  moni tored  

at rd  c o n t r o l l e d ,  s e v e r e  Lhprtnal d e g r a d a t i o n  may o c c u r ' .  TkspiLr rlc- 

c r > r r i p o s i t  i i i i i  pri,blcms ot ' t en  r n c o u r i t r r r d ,  ca?'bamatcs such a s  p,r'~.ipoxiir 

h a v e  beer!  su , f i l l  l y  ana lyzed  b y  gas  c t i r , o r i i a t n ~ r a p h y  (2-5). 'I'LC 

rnr:thods have a l s o  been erriiiliiyprl t o  a n a l y z e  p r o p o x u r  ( b ) .  

R e c c n t , l y  i t  has  been r ecogn ized  t h a t  h p l c  may be a v i a b l r  a l t e r - -  

n a t i v e  t o  ec ror. t h e  a i r a l y s i s  of t h e r m a l 1 . y  u n s t a h l c  ca rbamates .  T h r  

s e p a r a t i o n  o f  car 'barnat rs  froni one a n o t h e r  by h p l r c  has  been i i c sc r ibed  

a n d  reviewed i n  s e v e r a l  s o i ~ r ' c e s  ( 7 , 8 ) .  The paper' by S p a r a c i n o  anrl 

IIiries ( 7 )  d c s c r i b c s  bo th  r e v e r s e d  p h a s c  and normal p h a s e  s epa ra t . i ons  

o f  a v a r i e t y  o f  carbarnates i n c l u d i n g  p r o p o x u r . .  

be s  a s p c c j  f l  c. i n t e r n a l  standariJ 7 , r v c r - s e d  plhasc 

h p l c  m r t i i r i i l  f o r  thc a n a l y s i s  of pr 'opoxur ' .  T h i s  method i s  useful fo r -  

t h e  raopid and aci: i i r .  a n a l y s i s  of t ech r i i ca l  arid for~mula tc r l  p r o p o x u r  

II? n q u a l i t y  corit.r,ol or vc: icarch  1abora tor .y .  

L X F' E R 1 ML N T A 1, 

S o l v e n t s  a n d  Reagents  

Methanol was o h t a i n e d  from B i i r d i c k  a n d  J ackson  (Muskegon. M i c h . ) .  

Water was d i s t i l l r d ,  d e i o n i z e d  and  p a s s ~ d  t h l n u g h  a n  a c l i v a t e d  ca rbon  

f i l t e r  b e f o r e  use. A l l  s o l v e n t s  were f i l t e r e d  and degassed  b e f o r e  

u s e .  n-Butyrophenone (99$) was purchased  from t h e  Aldrich Chemical 

C n . ,  I n c .  (Mllwaukee, Wisc . ) .  Octadecyltriethoxyqilane and t r l r n e t h y l -  

c h l o r o s i l a n e  were o b t a i n e d  from Silar L a b o r a t o r i e s ,  I n c .  (Sootia, N Y ) .  
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ANALYSIS OF PROPOXUR 601 

;nstrunier!l:at .?ti 

T h t  l i q u i d  chromtii o r r a p t i  ? r n l ~ l , > y e d  i n  this study consisl i.:l of 

components pu rchas rd  f'rorr W 8 i . r . r . i  o c ? n t c s  ( M i l f o r d ,  M a s s . ) .  Pumping 

was accomplished v i a  f .wf- ,  model h O ~ l l ~ A  p i i m p s  c o n t r o l l c d  b y  a rnot-ii.1 660 

s o l v e n t  programmer. t i o r i n  ( N  i l l )  were marl? v i a  a modcl I J O K  

valve zr.d d e t e c t  inn  w:~:: a r c ,  d by n morlr.1 4 4 0  obsorb:ir 

at 280 nm with a sensitivity c o t '  0.1 AIIb'S. Pata were c o l l i ' k > t e t i  on a i l  

O i n n i s c r i l ! t ~  (Houston T r i , T t  r n m  ) r r c o r i i c r  u s i n g  a char7 i .  s:)cc,d af 0 . 5  

c m / m i r i  at, .LO mv f i l l 1  1 , ~  d( ' f '1 r~r t ia r i .  T h e  c o l u n i n  t.niploycci w;is 1 

made. !t, c o n s i s t e d  of' :i ('5 g:m 1, x 6mrn 1.D body packed w i t t i  a t i r i . ~ s h  

t ypc  o c t a r l e c y l  derivnt:ior '  : F a r ' t i S i  1 5 piiasP. ':'he m?bi l e  p h a s e  employed 

with t h i s  column was i r> r i l / f , 5% w a t e r .  The flow r a t c  

0.8 m l / r n i n  f ' o r ,  a p r e s s  vf 1 , 2 0 0  p s i .  Tempera ture  was c o n t r o l l e d  

at 4n"r with  a systcm r i b e d  elrcwhrri' (9). 

Column P r e p a r a t i o p  

I n  a f l a s k ,  10 grams of P a r t j s i ;  5 ,  (Whatman, i n c . )  p r e v i o u s l y  

s t o r e d  unde r  d e s i c c a t i o n ,  was s l - u r r i e d  i n  50 r n l  o f  d r y  benzene .  

T n  this m i x t u r e ,  0.8A [' of Q c t a ~ ~ c ~ ~ ! t r i e t h o x y s i l a n e  was added anil 

t ,he m i x t u r e  was shaken  for 2 - 1 / 2  h ~ i u r s  a t  room t e m p e r a t u r e .  The 

s i l i c a  was t h e n  f i l t e r e d  and wastied with benzene  and p l a c e d  i n  a 

so l .u t ion  cnnsisting of  7 nil uf t r i m ~ t h ~ ~ l c h l o r o s i l a n e  i n  50 m l  of 

benzene .  T h i s  m i x t u r e  was a l lowed  I n  r e a c t  one hS3ur. The d e r i v a -  

t , i z e d  s i l i c a  was t h e n  f i  1 t e r e d  a n t i  washed w i t h  benzene ,  chl.oroform 

and methanol  (3x50 i n 1  e a t h ) .  The pack ing  was a l lowed t o  air 3ry. 

A subsample clf t h e  pack ing  was d r i e d  a t  40°C under  vacuum for 

t h r e e  hour s  and submi t t ed  f o r  ca rbon  a n a l y s i s .  Ana lys i s  y i e l d e d  

3.0% ca rbon  bonded t,o t h e  s u r f a c ~ .  P rev ious  r e s u l t s  (10-12) 

i n d i c a t e  t h i s  t y p e  of r e a c t i o n  c o n d i t i o n  g e n e r a t e s  e s s e n t i a l l y  a 

b rdsh  t y p e  s u p p o r t  w i t h  pe rhaps  same p a t c h e s  o f  po lymer .  D e t a i l s  

o f  bonded phase  preDara t . j  on  schemes s n d  f a c t o r s  e f f e c t i n g  r e a c t i v i t y  

and s s r f a c e  cove rage  can  be found i n  t h e  revi.ew by Grushka and  U k t a  
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602 KIKTA AND HERBST 

(17) and Lhe r e f e r e n c e s  ihp i -e in .  l'he column was packed from a 

methanol /e thylenP p l y c o l  s l u r r v  using t e c h n i q u e s  desc r l l i ed  el sewhere (13). 

.$amp 1 e Prep  R r a  t i s  

A s t a n d a r d  s o l u t i o n  WRS p r e p a r e d  by d i s s o l v i n g  0.00893 g of  '18% 

pr 'op ioxur  t ech r i i ca l  and 0.00514 g of' n-butyrnphenone i r i  10 m l  or 

methanol .  I n  o r d e r  t,o a n a l y z e  LhP r a t  b a i t ,  0.48526 g o f  nominal ly  

> %  r a t  ba i t .  was weighed out and 0.00646 g of n-butyrophenone was 

adileii to i t .  Tlii-, c n t i r e  mixtuve was ex t . r ac t cd  w l t h  10 it11 o f  m e t f i a n i i l  

Ail weights  were o b t a l n c d  on a Mettler model N 5  microtia1anc:e. 

RESULTS A N D  U L S C U ? > S I O N  - . ~ _ _ _ _ _  

in a r e c e n t  [)"per ( 1 4 )  WP have d e s c r i b r d  thc use  of  pkicnones 

a s  i r i t r i , r ia l  n tnndar ,ds  r c i r  h p l c  . The a n a l y s i s  o f  i :a rhot 'u rar~ ,  a n o t h e r  

varhamate p r : i t i c ide ,  was d f : : i c r l b e d  in tk i i s  p a p e r .  Fielire 1 i i l u s t . r i l t e n  

t h e  s c p a r a t i o n  rutii.aincd f'or the standard propnxui' s o i u t . i o r i .  R e l a t i v e  

r e s p o r i s p  can be obt.ajned b y  cornpar>jng e i t h e r  p v a k  areas or' p r a k  

h e i g h t s  for .  the prol.'oxrir' and n-bulyrophcnone peaks  when sample W F '  i g h t s  

arc known. A f t c r  o b t a i n i n g  a p rope r  c a l i b r a t i o n  f a c t , o r  from t h e  

k n o w n  s t a n d a r d ,  onc can p r o c r P d  t o  a n a l y z e  unknown samplrs. 

A chrnmatograni oh t ,a ined  f o r  a 2% commercial  r a t  b a i t  i s  shown 

in  F i g u r e  2 .  Eats o b t a i n e d  f o r  t h i s  sample  i n d i c a t e d  9 confi.rniing 

a s s a y  of  2.05 f 0.05%. Several runs  were o b t a i n e d  to detxrmi.ne t h i s  

r e s u l l . .  Before  a n a l y s i s  o f  t h e  rat. b a i t ,  a b l ank  run  O F  prl7poxur 

Tree h a i t  w a s  made t,o check f o r  p o t e n t i a l  i n L e r f e r e n c e .  N o  i n t e r -  

f e r e n c e  was s e e n  in t h e  area unde r  *,he n-butyrophennne  peak  and , m l y  

low l e v e l  l e a d i n g  and t.rai l i n g  p a r t i  a l l y  r e s o l v e d  i n t e r f e r e n c e  was 

fisund i n  t h e  r e g i o n  of t h e  p ropnxur  peak .  These low l e v e l  peaks  a r e  

n o t  of s u f f i c i e n t ,  magni t,ude t o  s i g n i  f i c a n t l y  a f f e c t  t h e  f i n a l  r e s u l t .  

Frgm p a s t  hp lc  e x p e r i e n c e  wi th  t ~ t h e r  p e s t i  ni.Ae f o r m u l a t i o n  t ,ypes ,  

such  as  g r a n u l e s  and E C ' s  ( e m u l s i f i a b l e  c q n c e n t r a t e s )  we s p e c u l a t e  
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Figure 1. Propoxur Standard Solution 

I 

4 - 
0 5 0 
NUTES 
(Conditions specified in the text) 

1. Propoxur 
2. n-butyrophenone 
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15 10 5 0 
MINUTES 

Figure 2 .  Propoxur  22 Rat Bait (Conditions s p e c i l i e d  in the text) 

1. Propoxur 
2 .  n-hutyrophenone 
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ANALYSIS OF PROPOXUR 60 5 

t h a t  t h i s  meth,id can  l ~ e  e a s i l y  adap ted .  EC s n q r m a l l y  show e a r l y  

elut,i.ng peaks  due tc the f,)rrnttlat ic7n c,imponents. These should n l t  

interfere w i t h  e i t h e r -  t.iie p r o p o x u r  or n-butyrophennne  p e a k s .  4 n o t e  

,>f c a u t i o n  m l i r t  h e  mer I i o n e d  r e p a r d i n g  t h e  ana l -ys i s  o f  FC's. T n s o l u h l e  

? r  n , r i e lu t i  ng arls1)r! ' t~d c ~ m p ~ ~ n e n i  s o o t e n  t end  t h  c o l l e c t  >n  t h e  cqlum7 

e s p e c i a l l y  a1 t h e  i n 1  r +  . T l i i  c t endency  c a n  s i & n i f j  c a n t l y  dezrease 

c'?lumn l i f e .  If t h r  anal s ',?t' RC's is  contempla t ,ed ,  t h e  iise of a 

prec.~)l.timn i s  s J g a e s t P 0 .  '1r:t'Sirtiinately as of t h i s  w r i l i n g ,  we d i d  n o t  

have  ar!y EC: samples  t ) e v a l i i a t e .  ::n any e v e n t ,  t h e  r a p i d  e l t i t i ~ n  t ime 

and e x c e l l e n t  r e so lu l j ,Tn  f':>r t1:e t e c h n i c a l  and rat ba j  t, samples  e s t a h -  

l i s h e d  t h e  uLilit:; o f  t ! i p  me th id .  

T h e  r a p i d  a r i a l y z ~  r f Lir'opoxur v i a  r e v e r s e d  phasc  c l i r ,ona topraphy 

has h r e n  a c c o m p l i s h e d .  ?he U S E  of' n-butyrophenonc as an i n t e r n a l  stari- 

d a r d  a i d s  i n  q u a n l . i f i : . i t i o n  of r dits rind t c i i d s  t o  remove r u n  t o  

run  a n a l h t i c a l  varinbi lit.:; fi~orn t h e  work ;such as Lhe cf'frct t>f variable 

;n, ject . ion volumes. M samplf:o 0:' t c c h n j c a l  and r a t  bait have  h p e n  

:i :A c c e s s :'u 11 y a n a l  y zed  l i z i n p  t h i s  m e t h o d .  
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