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A c r y l a t e  and m e t h a c r y l a t e  e s t e r s  a r e  r e a c t i v e  monomers t h a t  a r e  
u s e d  p r i m a r i l y  in  t h e  s y n t h e s i s  of  a c r y l i c  p l a s t i c s  and 
p o l y m e r s .  The b a s i c  s t r u c t u r e  f o r  t h i s  s e r i e s  of  compounds i s :  

[Rz-0-C-C:CH3]  

U 
0 

The R 1 f u n c t i o n a l  g roup  i s  h y d r o g e n  f o r  a c r y l a t e s  and a me thy l  
g roup  f o r  m e t h a c r y l a t e s .  

V e i t h  e t  a l .  (1985)  p r o p o s e d  a Q u a n t i t a t i v e  S t r u c t u r e - A c t i v i t y  
R e l a t i o n s h i p  (QSAR) f o r  e s t e r s :  

l og  Mola r  LCS0 = - 0 . 5 3 5 ~ o g  P - 2 .~5  
SD ~ 0 . 3 4 ,  n = 25, R ~ = 0 .828  

eq.  1 

A c r y l a t e  and m e t h a c r y l a t e  d a t a  were n o t  u sed  in  t h e  d e v e l o p m e n t  
of  t h i s  QSAR. V e i t h  round  t h a t  more p o l a r  e s t e r s  were more t o x i c  
t h a n  would  be p r e d i c t e d  u s i n g  a b a s e l i n e  n a r c o s i s  QSAR. A 
p r e v i o u s  s t u d y  by D i l l i n g h a m  e t  a l .  (1983)  c o n c l u d e d  t h a t  
a c r y l a t e s  and m e t h a c r y l a t e s  bave  a n o n s p e c i f i c ,  membrane-  
m e d i a t e d ,  mode of  a c t i o n  (MOA). Lawrence  e t  a l .  (1972)  r e a c h e d  a 
s i m i l a r  c o n c l u s i o n  e x c e p t  t h e y  n o t e d  t h a t  i n c r e a s e d  t o x i c i t y  was 
o b s e r v e d  f o r  compounds w i t h  an h y d r o x y l  o r  amino g roup  a t  t h e  
R 2 p o s i t i o n .  

The r e s e a r c h  p r e s e n t e d  h e r e  was i n i t i a t e d  t o  b e t t e r  d e f i n e  QShRs 
f o r  a c r y l a t e s  and m e t h a c r y l a t e s .  F l o w - t h r o u g h  96 -h  a c u t e  
t o x i c i t y  t e s t s  were c o n d u c t e d  u s i n g  j u v e n i l e  f a t h e a d  minnows,  
P i m e p h a l e s  p r o m e l a s .  The 96 -h  LCS0 was t h e n  c o r r e l a t e d  a g a i n s t  

*To whom c o r r e s p o n d e n c e  s h o u l d  be s e n t .  
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log P. Log P was used as the  i ndependen t  v a r i a b l e  in  o r d e r  to  
compare t h i s  s t u d y ' s  f i n d i n g s  wi th  the  QSAR of V e i t h  e t  a l .  
(1985) .  In c o o r d i n a t i o n  wi th  the  t o x i c i t y  t e s t ,  a b e h a v i o r a l  
s c r e e n  was conduc ted .  P r e v i o u s  work on c l a s s i f i c a t i o n  of 
c h e m i c a l s  based  on b e h a v i o r a l  and m o r p h o l o g i c a l  s i g n s  of s t r e s s ,  
u s i n g  the  j u v e n i l e  f a t h e a d  minnow, has p roved  t o b e  h e l p f u l  in  
p r e d i c t i n g  M0A (Drummond e t  a l .  1986; McKim e t  a l .  1987). 

MATERIALS AND METHODS 

N i n e t y - s i x  hour f l o w - t h r o u g h  acu te  t o x i c i t y  t e s t s  were conduc ted  
wi th  f a t h e a d  minnows (P imepha les  p rome las )  on s i x  a c r y l a t e s  and 
s i x  m e t h a c r y l a t e s  (Table  1).  Two exposure  sys tems were used .  
I s o p r o p y l  m e t h a c r y l a t e  was t e s t e d  us ing  an ABC ( A n a l y t i c a l  
B i o - C h e m i s t r y  L a b o r a t o r i e s ,  I n c . ,  Columbia,  M i s s o u r i )  s o l e n o i d  
o p e r a t e d  e l e c t r o n i c  d i l u t e r  sys tem.  Al l  o t h e r  exposu re s  were 
conduc ted  u s i n g  a c o n t i n u o u s - f l o w  m o d i f i e d  Beno i t  m i n i - d i l u t e r  
sys tem (Beno i t  e t  a l .  1982). A d e t a i l e d  d e s c r i p t i o n  of t h e s e  
exposure  sys tems can be round in Ge iger  e t  a l .  (1985) .  A 16-h 
l i g h t ,  8-h da rk  p h o t o p e r i o d  was used du r ing  a l l  t e s t s .  

In g e n e r a l ,  b i o l o g i c a l  and chemical  p r o c e d u r e s  f o l l o w e d  Amer• 
S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  recommendat ions  (ASTM, 1980). 
The f a t h e a d  minnows used du r ing  the  exposu re s  ranged  in  age from 
28 to  34 days ,  w i th  an ave rage  wet weight  and s t a n d a r d  l e n g t h  of 
0.134 • 0.034 g and 20.9 • 2.0 mm, r e s p e c t i v e l y .  

Lake Super•  wa t e r ,  f i l t e r e d  th rough  a s a n d / g r a v e l  f i l t e r ,  was 
used as d i l u t i o n  wa te r  t h r o u g h o u t  the  e x p o s u r e s .  The lake  wa te r  
e n t e r e d  the  d i l u t e r  t h rough  a headbox where i t  was a e r a t e d  and 
h e a t e d .  D i s s o l v e d  oxygen,  pH and t e m p e r a t u r e  were measured each 
day of the  4-d e x p o s u r e .  The average  pH, t e m p e r a t u r e  and 
d i s s o l v e d  oxygen c o n c e n t r a t i o n  were 7.62 • 0 .12 ,  24.6 • O.4~ and 
6.71 • 0.57 mg/L, r e s p e c t i v e l y .  A l k a l i n i t y  and h a r d n e s s  were 
d e t e r m i n e d  from wate r  sampled from c o n t r o l  chambers as wel l  as 
from chambers of the  low, middle  and h igh  t o x i c a n t  c o n c e n t r a -  
t i o n s .  Average a l k a l i n i t y  and h a r d n e s s  were 47.0 • 3.2 and 45.3 
• 1.0 mg/L as CaCO 3, r e s p e c t i v e l y .  Water c h e m i s t r y  methods 
were t h o s e  recommended by the  American P u b l i c  H e a l t h  A s s o c i a t i o n  
(APHA e t  a l .  1980). 

During e x p o s u r e s ,  f i s h  were obse rved  d a i l y  a t  8, 24, 48, 72 and 
96 h. Abnormal b e h a v i o r a l  and m o r p h o l o g i c a l  changes were 
r e c o r d e d  us ing  a p r e v i o u s l y  deve loped  c h e c k l i s t  ( G e i g e r  e t  a l .  
1985). Each a b n o r m a l i t y  was a s s i g n e d  a p r e d e f i n e d  code number, 
These d a t a  were t hen  e v a l u a t e d  us ing  d i s c r i m i n a n t  f u n c t i o n  
a n a l y s i s  w i th  BMDP-79 s o f t w a r e  (Dixon and Brown 1979).  A 
d e t a i l e d  d e s c r i p t i o n  of t h e s e  p r o c e d u r e s  has been p r e s e n t e d  
(Drummond e t  a l .  1986). 

The t e s t  compounds were o b t a i n e d  from S c i e n t •  Polymer 
P r o d u c t s ,  Inc .  ( O n t a r i o ,  New York) and were more than  97% 
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Table 1. Observed and pred ic ted acute t o x i c i t y  (96-h LC50) of 
ac r y l a t es  and methacry la tes  exposed fo fathead mlnnows. 

CHEMICAL 

OBSERVED 

MOLECULAR LC50 PREDICTED a 
WE|GHT LOG P (mg/L) LC50 

TR b 

1 Lauryl  a c r y l a t e  
2 Hexyl a c r y l a t e  

3 CyclohexyI a c r y l a t e  
4 I sobu fy l  a c r y l a t e  

5 2-Hydroxypropyl  a e r y l a f e  

6 2-Hydroxyethy l  a c r y l a t e  
7 A l l y l  mer 
8 Benzyl mefhacry la te  
9 2-Ethoxyethy l  methacry la fe  

I0 Tetrahydrofufuryl methacry la te  
11 ]sopropy l  methacry |a te  
12 2-Hydroxyethy l  methacry la te  

240.0 6.57 c 0.13 
156.2 3.39 1.09 4.27 

1.14 d 

154.2 2.78 1.48 8.93 
128.2 2.22 e 2.09 14.8 

2.11 d 
130.1 0.35 e 3.61 150 

3.10 d 

16.1 -0.21 e 4.80 267 

26.0 1.57 0.99 32.4 
76.2 2.82 4.67 9.71 
58.2 1.40 27.7 50.1 

70.0 1.30 34.7 60.9 
28.2 2.25 e 38.0 14.3 
30.1 0.47 e 227 130 

3.9 
3.7 
6.0 
7.1 
7.0 

42.0 
48.0 
56.0 
33.0 

2.1 
1.8 

1.8 
0.38 
0.57 

a Calcu la fed using eq 1 ( log  Molar LC50 = -0.5351og P - 2. 
b Co]cu la fed using eq 2: TR = LCSO pred 

LCSO obs 
c Nof f o x i c  af 4.33 mg/L 
d 

Second tes t  
e Measured Log P value from STARLIST (Leo et a l .  1985). 

7S). 

p u r e .  The c h e m c a l s  e o n t a i n e d  smal l  amounts  ( 5 0 - 6 0 0  mg/L) of 
e i t h e r  h y d r o q u i n o n e  or  methyl  e s t e r  h y d r o q u i n o n e  to  p r e v e n t  
p o l y m e r i z a t i o n .  These  i n h i b i t o r s  were removed p r i o r  to  t e s t i n g  
by s l o w l y  p a s s i n g  the  a c r y l a t e  t h r o u g h  R e s i n  HR4 i n h i b i t o r  
r emoving  columns p r o v i d e d  by S c i e n t i f i c  Polymer  P r o d u c t s .  Once 
the  i n h i b i t o r s  were removed,  the  c h e m i c a l s  were s t o r e d  a t  4~ to  
p r e v e n t  breakdown of the  p a r e n t  compound. 

Chemical  s t o c k  s o l u t i o n s  were p r e p a r e d  and renewed d a i l y ,  e x c e p t  
f o r  2 - h y d r o x y e t h y l  a c r y l a t e  and 2 - h y d r o x y p r o p y l  a c r y l a t e  i n  which 
one s t o c k  s o l u t i o n  was used  f o r  the  e n t i r e  t e s t .  Chemical  
a n a l y s i s  e s t a b l i s h e d  t h a t  t h e s e  s t o c k  s o l u t i o n s  r e m a i n e d  s t a b l e  
t h r o u g h o u t  the  4-d  e x p o s u r e .  Al l  s t o c k  c o n c e n t r a t i o n s  were be low 
t o x i c a n t  s o l u b i l i t y  e x c e p t  f o r  l a u r y l  a c r y l a t e  which was an 
e m u l s i o n .  

Chemieal  a n a l y s i s  was pe r fo rmed  on a H e w l e t t - P a c k a r d  Model 5730 
GC e q u i p p e d  w i t h  d u a l  f l a m e - i o n i z a t i o n  d e t e e t o r s  and 120 cm x 2 
mm I .D.  g l a s s  co lumns .  One column was paeked w i t h  60-80 mesh 
Tenax GC and the  o t h e r  was packed w i t h  10% Carbowax 20 M on 
8 0 - I 0 0  mesh Gas Chrom Q. Aqueous samples  from the  second  a c u t e  
e x p o s u r e s  of hexyl  a c r y l a t e  and i s o b u t y l  a c r y l a t e  were a n a l y z e d  
u s i n g  a 15 m x 0 .53  mm Megabore FSOT, e o a t e d  w i t h  a bonded 
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p o l y e t h y l e n e  g l y c o l  phase of 1.0 #m t h i c k n e s s .  With c a p i l l a r y  
GC, b e t t e r  s e n s i t i v i t y  and peak symmetry was a c h i e v e d .  N i t r o g e n  
(25-30 mL/min) was used as the  c a r r i e r  gas ,  and hydrogen  (20-25 
mL/min) and a i r  (2~0 mL/min) were used f o r  f lame o p e r a t i o n .  Most 
of the  compounds were a n a l y z e d  on the Tenax column, which was run 
i s o t h e r m a l l y  (165-210~ us ing  on-column aqueous i n j e c t i o n s .  
Laury l  a c r y l a t e  and c y c l o h e x y l  a c r y l a t e  were a n a l y z e d  on the  10% 
Carbowax column a t  t e m p e r a t u r e s  of 200 and 130~ r e s p e c t i v e l y ,  
a l s o  wi th  on-column aqueous i n j e c t i o n s .  Hexyl a c r y l a t e  and i s o -  
b u t y l  a c r y l a t e  a n a l y s e s  on c a p i l l a r y  GC were run a t  88 and 55~ 
r e s p e c t i v e l y .  I n j e c t o r  and d e t e c t o r  t e m p e r a t u r e s  were 350 ~ and 
3000 C, r e s p e c t i v e l y ,  f o r  a l l  a n a l y s e s .  Peak a r ea  c a l c u l a t i o n s  
were pe r fo rmed  wi th  a H e w l e t t - P a c k a r d  Lab Automat ion  Data System 
(Model 3356).  P e r c e n t  sp ike  r e c o v e r y  ranged between 88 .7-109.8% 
and p e r c e n t  agreement  of d u p l i c a t e s  ranged between 93.0-99.5%.  
T o x i c a n t  wa te r  c o n c e n t r a t i o n s  were c o r r e c t e d  f o r  r e c o v e r y .  

C a l c u l a t e d  and measured log P v a l u e s  were t a k e n  from the  MedChem 
CLOG P ( v e r s i o n  3 . 3 3 / 3 )  and STARLIST programs of the  Med ic ina l  
Chemis t ry  P r o j e c t  a t  Pomona C o l l e g e ,  Claremont ,  C a l i f o r n i a  (Leo 
e t  a l .  1985). h l l  LCS0s were c a l c u l a t e d  us ing  the  ave rage  t a n k  
c o n c e n t r a t i o n s  and a c o m p u t e r i z e d  Trimmed Spearman-Karber  Method 
(Hami l ton  e t  a l .  1977). 

RESULTS AND DISCUSSION 

The o b s e r v e d  96-h LC50s as wel l  as c a l c u l a t e d  or measured log P 
v a l u e s  f o r  the  t e s t e d  compounds, are  p r e s e n t e d  in Table 1. The 
most t o x i c  a c r y l a t e  t e s t e d  was a l l y l  m e t h a c r y l a t e  (~7) w i th  a 
96-h LC50 of 0.99 mg/L. The l e a s t  t o x i c  compound t e s t e d  was 
2 - h y d r o x y e t h y l  m e t h a c r y l a t e  (~12) wi th  a 96-h LC50 of 227.0 
mg/L. 2 - H y d r o x y e t h y l  a c r y l a t e  (~6) was 47 r imes  more t o x i c  than  
2 - h y d r o x y e t h y l  m e t h a c r y l a t e ,  wi th  a 96-h LC50 of 4.80 mg/L. 
Laury l  a c r y l a t e  ($1) d id  not  e l i c i t  m o r t a l i t y  or b e h a v i o r a l  s i g n s  
of i n t o x i f i c a t i o n  a t  4.33 mg/L. This  c o n c e n t r a t i o n  was as c l o s e  
to  wa te r  s o l u b i l i t y  as cou ld  be o b t a i n e d  u s i n g  our t e c h n i q u e .  
h l s o  p r e s e n t e d  in  Table  1 are  p r e d i c t e d  LC50 v a l u e s  c a l c u l a t e d  
us ing  eq. 1. A t o x i c i t y  r a t i o  (TR) of the  p r e d i c t e d  and o b s e r v e d  
96-h LCS0 v a l u e s  was c a l c u l a t e d  us ing  eq. 2. 

TR = LCS0 pred  eq. 2 
LCS0 obs 

The r a t i o  p r o v i d e s  a means of a s s e s s i n g  the agreement  of the  
o b s e r v e d  LC50 to  t h a t  p r e d i c t e d  by eq. 1. P l o t t e d  in F i g u r e  1 
a re  the  log molar  LC50s of the  m e t h a c r y t a t e s  and a c r y l a t e  vs .  log 
P, as wel l  as a l i n e  r e p r e s e n t i n g  eq. 1. F i g u r e  2 p r e s e n t s  the  
t h r e e  M0A groups  ( c a t e g o r i e s )  t h a t  a c r y l a t e s  and m e t h a c r y l a t e s  
were p l a c e d  i n t o  based  on an a s se s smen t  of b e h a v i o r a l  and 
m o r p h o l o g i c a l  s i g n s  of i n t o x i f i c a t i o n .  
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Figure I .  A plot  of log P vs. the log of the 96-h LC50 in Mol/L for 
six acry la fes  and six methacry la fes .  The numbers correspond 
fo Table I with "a" and "b" r e f e r r i n  9 fo f i r s t  and second 
t e s t ,  r e s p e c f l v e l y .  NT means nof fox ic .  

2.11 

0.�9 

~ - 2 . 0  
o ˜ 
u 
J 

~ -4.11 
oe 

-B.O 

-e .~ 

OHethomPylate 
OAor,u 

O-I .lit 

I I I I I I 
0 2 4 6 B I0  

Loo P 

Figure 2. C lass i f i ca t ion  of acry la te  a and methacrylote chemicals by on f ish behaviorol 
and morpholo91cal indices. Chemica| number (Table I )  shown in parenfhesls. 

Hypoactive and Underreoctive 

- A l l y l  methacrylate (7) 
- Benzy] metbacrylate (8) 

2- [ thoxyefhy l~~~hQcry la te  (9) 
- Tef rahydrofur fury |  

methocrylafe (10) 
- ]sopropy| methacryly (11) 

MOA: Narcosis 

Hyperacfive and Overreoctive 

Without sco l i os i s / Io rdos is  
Withouf fetany 
- Hexyl ocry ly  (2) 
- Cyclohexyl qcry]ofe (3) 
-2-Hydroxyethy[ methocryle•e (12) 

Wifh tety 
- Isobutyl  acrytote (4) 

MOA: [ nh ib i t o r  of respi rofory  
or metabolic funcf ion 
(e .g . ,  uncouplers) 

a Laury] acry la te  (#1) - no behevioral stress observed 

With sco ] ios is / lo rdos is  
-2-Hydroxypropyl ocry la te  (5) 
-2-Hydroxefhyl ocry lo te  (6) 

MOA: Acety]cho[ inesterase 
inh ib l t i on /neuro fox ic  

In genera l ,  the observed LC50s for  a c r y l a t e s  l a rge ly  devia ted  
from the p red i c t ed  LC50 value,  with t o x i c i t y  being approximately  
4 fo 56 rimes g r e a t e r  thon p red ic ted .  Deviat ions between 
p r e d i c t e d  and observed LCS0 values were smal les t  fo r  hexyl 
a c r y l a t e  (#2),  cyclohexyl  a c r y l a t e  (#3), and isobutyl  a e r y l a t e  
(#4) (TRs of 4-6) .  Compounds #2, #3 and #4 e l i e i t e d  behaviora l  
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and morpholog ica l  s igns  i n d i c a t i v e  of an i n h i b i t o r  of r e s p i r a t o r y  
or me tabo l i c  f u n c t i o n  (Drummond et  a l .  1986) (Figure  2).  Hyper-  
a c t i v e  locomotor  a c t i v i t y  and o v e r r e a c t i v i t y  to ou t s ide  s t imu l i  
were observed  t o x i c a n t - i n d u c e d  s t r e s s e s ,  with no s igns  of 
permanent d e f o r m i t i e s  ( l o r d o s i s / s c o l i o s i s ) .  F i sh  exposed to 
i s o b u t y l  a c r y l a t e  (#4) showed t e t a n y .  The remaining a c r y l a t e s ,  
2 -hydroxypropy l  a c r y l a t e  (#5) and 2 -hydroxye thy l  a c r y l ”  (#6) ,  
were 42 to 56 rimes more t o x i c ,  r e s p e c t i v e l y ,  than p r e d i c t e d .  
These two compounds showed behav io ra l  and morpholog ica l  s igns  in 
the f i s h  i n d i c a t i v e  of a n e u r o t o x i c a n t  (Drummond et  a l .  1986). 
These compounds caused f i s h  to become h y p e r a c t i v e ,  o v e r r e a c t i v e  
to o u t s i d e  s t i m u l i ,  and e x h i b i t  s c o l i o s i s  and l o r d o s i s  
d e f o r m i t i e s .  

Lawrence (1972) sugges ted  t h a t  e i t h e r  n u c l e o p h i l i c  a t t a c k  or 
e l e c t r o s t a t i c  b ind ing  were impor tant  in the i nc r ea sed  t o x i c i t y  of 
a c r y l a t e s .  Aut ian  (1975) proposed t h a t  a c r y l a t e s  undergo 
h y d r o l y s i s  to a c r y l i c  ac ids ,  which are more t o x i c  than the pa ren t  
a c r y l a t e .  Prev ious  work has a l so  concluded t h a t  the a d d i t i o n  of 
the hydroxy group at  the R 2 p o s i t i o n  i n c r e a s e s  the t o x i c  e f f e c t  
of a c r y l a t e s  (Lawrence et  a l .  1972; Aut ian  1975). 

The observed LC50s fo r  m e t h a c r y l a t e s  were in c lose  agreement with 
p r e d i c t e d  va lues ,  with the excep t ion  of a l l y l  m e t h a c r y l a t e  which 
was 33 rimes more t o x i c  than p r e d i c t e d  (eq. 1). All the meth- 
a c r y l a t e s ,  with one excep t ion ,  were a s s o c i a t e d  with a n a r c o s i s  
MOA (Figure  2) (Drummond et  a l .  1986). F ish  exposed to these  
m e t h a c r y l a t e s  were hypoac t ive  in terms of spontaneous locomotor  
a c t i v i t y  and did not respond to ou t s ide  s t i m u l i .  The only 
m e t h a c r y l a t e  not c l a s s i f i e d  as a n a r c o t i c  was 2 -hyd roxye thy l  
m e t h a c r y l a t e  ( , 1 2 ) .  Signs of t o x i c a n t  induced s t r e s s  f o r  
2 -hyd roxye thy l  m e t h a c r y l a t e  ( ,12)  inc luded  h y p e r a c t i v e  locomotor  
a c t i v i t y  and o v e r r e a c t i v i t y  to ou t s ide  s t i m u l i ,  which are 
a s s o c i a t e d  with response  e l i c i t e d  by i n h i b i t o r s  of r e s p i r a t o r y o r  
me tabo l i c  f u n c t i o n  (Drummond et  a l .  1986). None of the exposed 
f i s h  showed s igns  of permanent d e f o r m i t i e s .  I t  should be noted 
t h a t  the a d d i t i o n  of an hydroxy group to the R 2 p o s i t i o n  of 
t h i s  m e t h a c r y l a t e  did not e l i c i t  i nc reased  t o x i c i t y  as was 
observed with s i m i l a r  a d d i t i o n s  to a c r y l a t e s ,  but could  be 
a s s o c i a t e d  with the observed behav io ra l  a b e r r a t i o n s .  A l ly l  
m e t h a c r y l a t e  (#7) a l so  was unique in t h a t  i t  e l i e i t e d  very  few 
s igns  of t o x i c i t y .  Based on a v a i l a b l e  behav io ra l  data  i t  was 
c l a s s i f i e d  as a n a r c o t i c .  

Aut ian  (1975) and Lawrence (1972) eoncluded t h a t  a methyl group 
in the R 1 p o s i t i o n  i n t e r f e r e d  with h y d r o l y s i s  to a c r y l i c  ac id  
and t h e r e f o r e  decreased  the t o x i c i t y  of m e t h a c r y l a t e s  in 
comparison to a c r y l a t e s .  Our s tudy concurs  with the f i n d i n g s  of 
the,se workers with the exc ›  of a l l y l  m e t h a c r y l a t e .  Prev ious  
work by B u s f i e l d  et  a l .  (1985) demonst ra ted  t h a t  hydrogen 
a b s t r a c t i o n  from the two a l l y l i e  p o s i t i o n s  of a l l y l  m e t h a c r y l a t e  
(#7) us ing t - b u t o x y  r a d i c a l s  was a major r e a c t i o n  l ead ing  to  
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i n c r e a s e d  r e a c t i v i t y  of the  compound. The methyl  group a t  the  
R 1 s i t e  may h i n d e r  hydrogen a b s t r a c t i o n  a t  t h a t  a l l y l i c  
p o s i t i o n ,  but  the  t e r m i n a l  double  bonded ca rbons  a t  the  R 2 
p o s i t i o n  are  hot  h i n d e r e d  in  r e s p e c t  to  hydrogen  a b s t r a c t i o n .  
The d i f u n c t i o n a l  p r o p e r t y  of t h i s  compound may accoun t  f o r  i t s  
h igh  TR v a l u e .  

In c o n c l u s i o n ,  the  r e s u l t s  of the  p r e s e n t  s tudy  d e m o n s t r a t e  t h a t  
a c r y l a t e s  and m e t h a c r y l a t e s ,  in  g e n e r a l ,  e x h i b i t  s e p a r a t e  MOAs, 
wi th  a c r y l a t e s  be ing  more t o x i c .  M e t h a c r y l a t e  t o x i c i t y  can be 
p r e d i c t e d ,  w i t h i n  a f a c t o r  of two by us ing  eq. 1, e x c e p t  f o r  
compounds wi th  an a d d i t i o n a l  r e a c t i v e  s i t e  such as a l l y l  
m e t h a c r y l a t e .  -Equat ion 1 does hot  p r o v i d e  adequa te  LC50 
e s t i m a t i o n s  f o r  a c r y l a t e s .  A QSAR f o r  a c r y l a t e s  based  on t h i s  
s tudy  i s  d e f i n e d  by eq. 3. 

l~g Molar LC50 = -0 .194  Log P - 4.45 
R ~ = 0 .957,  SD ! 0 .074,  N = 5 eq. 3 

This  e q u a t i o n  i s  based  on f i v e  a c r y l a t e  v a l u e s  ( ~ 2 - # 6 ) ,  w i th  
r e p l i c a t e s  a v e r a g e d .  Lawrence e t  a l .  (1972) d e v e l o p e d  a QSAR 
based  on acu te  LD50 v a l u e s  of mice u s ing  a model d e v e l o p e d  by 
Hansch (Hansch e t  a l .  1964) wi th  log P and the  ne t  charge  on the  
c a r b o n y l  ca rbon  as i ndependen t  v a r i a b l e s .  These r e s e a r c h e r s  
conc luded  t h a t  bo th  i ndependen t  v a r i a b l e s  c o n t r i b u t e d  
s i g n i f i c a n t l y  to  a c r y l a t e  t o x i c i t y .  Regard ing  m e t h a c r y l a t e s ,  
Lawrence e t  a l .  (1972) s t a t e d  t h a t  log P c o n t r i b u t e d  s i g n i f -  
i c a n t l y  to  t o x i c i t y  but  t h a t  the  charge  on the  c a r b o n y l  ca rbon  
d id  no t .  In o r d e r  to  improve the  QSAR f o r  a c r y l a t e s ,  a n o t h e r  
i n d e p e n d e n t  v a r i a b l e  r e p r e s e n t i n g  the  charge  on the  c a r b o n y l  
ca rbon  shou ld  be i n c l u d e d  in  the  r e g r e s s i o n  e q u a t i o n .  
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