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The unusua l  and d i v e r s e  p r o p e r t i e s  o f  su lphur  atom have led  t o  the  
d e v e l o p s e n t  o f  a l a r g e  v a r i e t y  o f  compounds c o n t a i n i n g  su lphur  atom 
in v a r i o u s  o x i d a t i o n  s t a t e s  in r e c e n t  y e a r s .  These compounds a re  used 
more e x t e n s i v e l y  as e i t h e r  s y n t h e s i s  i n t e r m e d i a t e s  in the  manufac ture  
o f  p e s t i c i d e s ,  h e r b i c i d e s  and drug ,  o r  as f l o a t a t i o n  agen t s  and 
e x t r a c t a n t  in the  p e t r o c h e m i c a l  and m e t a l l u r g i c a l  i n d u s t r i e s ( H u n  e t  
a1.1992;  Pandeya e t  a l .  1985). Accompanying t h e s e  new chemica l s  be ing  
i n t r o d u c e d  i n t o  the  envi ronment ,  p o l l u t i o n  e f f e c t s  by t he se  k inds  o f  
compounds should  be a n t i c i p a t e d .  I t  i s  w ide ly  r e c o g n i z e d  t h a t  
knowledge on the  env i ronmenta l  f a t e  o f  p o l l u t a n t s  i s  a b a s i c  need in 
the  env i ronmenta l  r i s k  assessment .  In  t h i s  paper ,  we r e p o r t  
o c t a n o l / w a t e r  p a r t i t i o n  c o e f f i c i e n t  and acu t e  t o x i c i t y  t o  paphnia  
magna of  28 a l k y l  ( 1 - p h e n y l s u l f o n y l ) c y c l o a l k a n e - c a r b e x y l a t e s a n d  use 
two methods,  RP-HPLC method(Car lson  e t  a l .  1975; J inno  1984) and 
l i n e a r  s o l v a t i o n  energy  r e l a t i o n s h i p  (LSER) method(Kamlet e t  a l .  
1986) t o  c o r r e l a t e  and e s t i m a t e  t h e s e  two p r o p e r t i e s  o f  a romat ic  
s u l f o n e  which a re  u s e f u l  f o r  u n d e r s t a n d i n g  t h e i r  env i ronmenta l  
b e h a v i o r .  These two QSAR methods were e v a l u a t e d  f o r  t h e i r  a c c u r a c y  
and range o f  a p p l i c a b i l i t y .  

NATERIALS AND NETHOI)S 

The l i q u i d  chromatograph was a Shimadzu LC-3A high  performance  l i q u i d  
chromatography(HPLC), coupled  wi th  SPD-6AV UV-Vis s p e c t r o p h o t o m e t r i c  
d e t e c t o r .  A n a l y t i c a l  grade  s o l v e n t s  methanol and e t h a n o l  were 
r e d i s t i l l e d b e f o r e  use .  A n a l y t i c a l  grade  o c t a n o l  was used.  Water was 
doubly  d i s t i l l e d  in q u a r t z .  28 a l k y l  ( 1 - p h e n y l s u l f o n y l )  c y c l o a l k a n e -  
c a r b e x y l a t e s  were s y n t h e s i z e d  in our  l a b o r a t o r y .  The i r  p u r i t i e s  were 
moni tored  by HPLC to  a s s u r e  p u r i t y .  The formulas  and CAS To. 
( s even teen  compounds d o n ' t  have CAS No.) a re  g iven  in  Table  1. 

The o c t a n o l / w a t e r  p a r t i t i o n  c o e f f i c i e n t s  were de te rmined  by shake-  
f l a s k  as  d e s c r i b e d  by OECD g u i d e l i n e  f o r  t e s t i n g  o f  chemica ls (1981)  
a t  25"C fo l lowed  by c e n t r i f u g i n g  and were q u a n t i t a t i v e l y  measured 
wi th  a U V - s p e c t r o p h o t o u e t e r  a g a i n s t  water  b lank .  A ~ u c l e o s i l  C18 
column, 15 cm x 4 . 6 u { m a d e b y D a l i a n I n s t i t u t e  o f  Chemical P h y s i c s ,  
Academia S i n i c a j  D a l i a n ) ,  was used  wi th  flow r a t e  o f  1.0 mL/min, a t  
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Tab le  1. Molecu la r  f o r m u l a  f o r  28 a l k y l  ( 1 - p h e n y l s u l f o n y l )  
c y c l o a l k a n e - c a r b o x y l a t e s .  

No. compound CAS No. mp(~ 

o 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

145348-26-1 127.0 
145348-27-2 122.7 

65.5 
110.5 
83.5 

145348-25-0 123.5 
95.0 

103.5 
111.5 

145348-22-7 115.5 
76.2 

145348-23-8 89.8 
145348-24-9 110.5 

92.5 
117.5 
106.5 

145348-21-6 65.5 
50.8 

145348-19-2 97.2 
145348-20-5 75.5 

53.5 
72.5 

106.5 
145.5 

97383-42-I 74.5 
107.5 
56.5 

114.5 

ambient  t e m p e r a t u r e ( 2 0 ~  The d e t e c t o r  was s e t  a t  254 nm (SO 2 a l k y l  
( 1 - p h e n y l s u l f o n y l )  c y c l o a l k a n e - c a r b o x y l a t e s )  and 230. nm ( o t h e r s  
compounds).  The mobi le  phase  c o n s i s t e d  o f  d i f f e r e n t  volume f r a c t i o n s  
o f  methanol  in w a t e r ( 1 0 0 : 0 ,  95:5 ,  90: lQ,  85 :15 ,  80 :20 ,  75:25,  70 :30) ,  
r e s p e c t i v e l y .  The column dead t ime  ( t  0) was d e t e r m i n e d  by the  
i n j e c t i o n  of  NaNO 3 d i s s o l v e d  in methano l ,  and the  r e l a t i v e  c a p a c i t y  
f a c t o r  k ' [ k ' = ( t R - t 0 ) / t  0] o f  t h e s e  compounds were measured.  ~ i s  
r e l a t i v e  r e t e n t i o n  t ime .  Tab le  2 c o l l e c t s  t h e  d a t a  from r e g r e s s i o n  
a n a l y s i s  o f  t h e  r e l a t i o n  between l o g k '  and the  volume f r a c t i o n  o f  
methanol  (gC~0H=O) in t he  mobi le  phase .  

These compounds were d i l u t e d  wi th  e x p e r i m e n t  wa t e r  ( d i s s o l v e d  oxygen 
c o n c e n t r a t i o n  = 8 .220 .5  mg/L; pH = 7 .52  0 .3 ;  h a r d n e s s  = 11528.0 mg/L 
e x p r e s s e d  as  CaCO~). Acetone was used as  d i s p e r s a n t - s o l v e n t  f o r  
c h e m i c a l s  s l i g h t l ~  s o l u b l e  in wa te r .  The volume o f  a c e t o n e  n e v e r  
exceeded  0 .1  mL/L o f  e x p e r i m e n t  w a t e r .  The Davhnia magna used  in the  
e x p e r i m e n t s  o b t a i n e d  from l o c a l  w a t e r b o d i e s ,  abou t  3 y e a r s  p r i o r  t o  
t he  e x p e r i m e n t ,  and c u l t u r e d  in  15 L g l a s s  c a r b o y  c o n t a i n i n g  10 L o f  

636 



Table 2. Regression a n a l y s i s  of  the  r e l a t i o n s h i p  between logk'  and 
the volume f r a c t i o n  of  methanol in mobile phase: logk ' f logk~ - s ~ m .  
(logk w and s are r eg r e s s i on  c o e f f i c i e n t s )  

compound logk w - s  ~ sd n 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

1.059(0.068) 
1.746(0.044) 
2.082(0.139) 
3.167(0.194) 
3.548 0.199) 
1.548~0.089) 
1.692 0.O98) 
2.12110.117) 
2 .553t0.140)  
1 .228,0.070)  
1.403t0.078) 
1.860t0.095) 
2.190~0.115) 
2.61310.121) 
3.005t0.141) 
3.549,0.130J 
1.599t0.091) 
1 . 8 0 8 0 . 0 9 9 )  
1.019~0.054) 
1 .309 '0 .073)  
1.46810.085) 
2.24010.095) 
2.67210.130) 
1.9030.087) 
0.660'0.037) 
0.8490.051) 
1.12810.063) 
1.524 0.079) 

1.63610.079) 
2.293t 0.052) 
2.61410.162) 
3.650t 0.227) 
3. 59710. 232) 
1.643~0.104) 
1.78610.114) 
2.193~0.137) 
2.600~0.170) 
1.30710.082) 
1 . 4 8 6 ~ 0 . 0 9 1 )  
1.936,0.111)  
2.26410.134) 
2.657 0.141} 
3.014,0.165)  
3 .543!0.152)  
1.69310.107) 
1.879(0.115) 
1.114(0.063) 
1.407(0.085) 
1 . 5 5 7 ( 0 . 0 9 9 )  
2.293(0.111) 
2.700(0.152) 
1.950(0.101) 
0.779(0.043) 
0.957(0.060) 
1.207(0.073) 
1.586(0.092) 

0 .9884  0 .021  7 
0.9974 0.014 7 
0.9813 0.043 7 
0.9811 0.060 7 
0.9831 0.061 7 
0.9805 0.027 7 
0.9799 0.030 7 
0.9809 0.036 7 
0.9803 0.044 7 
0.9809 0.022 7 
O.9817 0.024 7 
0.9839 0 . 0 2 9  7 
0 . 9 8 2 9  0 .035  7 
0.9860 0.037 7 
0.9853 0.043 7 
0 .9908  0 . 0 4 0  7 
0.9805 0.028 7 
0.9815 0.031 7 
0.9845 0.017 7 
0.9821 0.023 7 
0.9801 0.026 7 
0.9884 0.029 7 
0.9845 0.040 7 
0.9866 0.027 7 
0.9849 0.011 7 
0.9811 0.016 7 
0.9819 0.019 7 
0.9835 0.024 7 

n u t r i e n t  media. The green a lgae  (Selen~str~m capricor~utum) was 
served as food source fo r  Dapl~ia mag~a. DaDhnia magna cu l t u r ed  a t  
l a b o r a t o r y  exposure chambers cons i s t ed  of  250 mL g lass  beaker  t h a t  
conta ined  200 mL t e s t  s o l u t i o n .  The concen t r a t i on  a lky l  (1-  
p h e n y l s u l f o n y l ) c y c l o a l k a n e - c a r b o x y l a t e s  range in which e f f e c t s  were 
l i k e l y  to  occur  was determined from range - f ind ing  t e s t s .  Ten DaDhnia 
magna (< 24 hr old)  were randomly assigned to  each of  t h r e e  
r e p l i c a t e s  t e s t  v e s s e l s  a t  each exposure l e v e l .  Tes t  chambers were 
l oose ly  covered with g lass  p l a t e s  to  r e t a r d  evapora t ion  and renewed 
water each 24 h r (F ranc i s  1986). There were a l so  t h r e e  r e p l i c a t e s  of  
the c o n t r o l s  without  chemical ,  Test  were performed in  darkness  and a t  
22i1~ Mor t a l i t y  was determined by probing fo r  movement a t  the  end 
of  48 hr .  T o x i c i t y  va lues  (LC~) were determined by p r o b i t  r eg re s s ion  
ana lys ie (Exner  1988) and c o n t r o l  m o r t a l i t y  was l e s s  than 10~ fo r  a l l  
a n a l y s i s .  The l e v e l  of  s t a t i s t i c a l  s i g n i f i c a n c e  employed in a l l  cases  
was P < 0.05.  The r e s u l t s  of  Kow and LCs0(values a re  expressed in 
moles/L) are  given in Table 3. All s ~ a t i s t i c a l  ana lyses  were 
performed using the  STATGRAPHICS program. 
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Tab le  3. The e x p e r i m e n t a l  and e s t i m a t e d  logKow and log  1/LCs0 f o r  
compounds o f  t h i s  c l a s s .  

compound 
logKow log  1/LC50 

e x p t l ,  c a l c d ,  d i f f .  e x p t l ,  c a l c d ,  d i f f .  

1 1.33 1.41 - 0 . 0 8  3 .16  
2 2 .05  1 .94 0 .11  3 . 6 0  3 .48  0 , 1 2  
3 2.36 2.21 0 .15  3 .70  3.64 0 .06  
4 2 .84 3.06 - 0 . 2 2  3 .97 4 .14 - 0 . 1 7  
5 3.41 3.42 - 0 . 0 1  4 .34  
6 2.32 2 .30  0 .02  3.54 3 .59  - 0 . 0 5  
7 2 .45 2 .40 0 .05  3 .70  3 .66  0 .04  
8 2 .73 2.74 - 0 . 0 1  3 .83 3 .86 -0 .03  
9 2.94 3 .09  - 0 . 1 5  4 .06  

10 2 .03  2 .08 - 0 . 0 5  3 .43 3 .46  - 0 . 0 3  
11 2 .28 2.20 0 .08  3 .59 3.54 0 .05  
12 2 .64 2 .55 0 .09  3.67 3 .74 -0 .07  
13 2 .68  2 .79 -0 .11  3 .78 3 .89  -0 .11  
14 3.16 3 .13 0 .03  3 .97 4 .09  -0 .12  
15 3 .49 3 .46 0 .03  4 .16 4 .28  -0 .12  
16 3.83 3.87 - 0 . 0 4  4 .53 
17 2 .52  2 .33  0 .19  3 .72  3 .62  0 .10  
18 2 .78 2.51 0 .27  3 .96 3 .72 0 .24 
19 1.77 1.91 - 0 . 1 4  3.21 3 .36  -0 .15  
20 2 .23 2 .12 0 .11 3 .49  3 .49  0 .00  
21 2.31 2.24 0 .07 3 .75 3 .56  0 .19  
22 2 .88  2 .85 0 .03  4 .11 3 .92 0 .19 
23 3.21 3 .19 0 .02  4 .25  4 .12  O.13 
24 2 .54 2.61 -0 .07  3.77 
25 1.43 1.62 - 0 . 1 9  3 .03 3 .19  - 0 . 1 6  
26 1.63 1.77 - 0 . 1 4  3 .18 3 .28 -0 .10  
27 1.98 2.01 - 0 . 0 3  3.39 3 .41 - 0 . 0 2  
28 2 .30  2.31 -0 .01  3 .60 

RESULTS ANDDISCUSSION 

In  RP-HPLC, t h e  mobi le  p h a s e e f f e c t s  can b e s e p a r a t e d  from s t a t i o n a r y  
phase  e f f e c t s  by u s i n g  t h e  l i n e a r  r e l a t i o n s h i p  between the  r e t e n t i o n  
v a l u e s  and t h e  c o m p o s i t i o n  o f  t h e  mobi l e  phase .  The l i n e a r  
a p p r o x i m a t i o n  o f  t he  r e l a t i o n s h i p  between the  l o g a r i t h m  o f  t h e  
c a p a c i t y  f a c t o r s ( l o g k ' )  and the  c o m p o s i t i o n  o f  t h e  mobi l e  phase (S )  
can be d e s c r i b e d  by(Snyder  e t  a l .  1979),  

(1) 
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where k '  i s  the  c a p a c i t y  f a c t o r ,  ~ - M  i s  the  voluse  f r a c t i o n  of  
methanol in b inary  s o b i l e  phase,  k u ~epresents  the  k '  value fo r  a 
compound i f  pure water i s  used as eluent(q~t~ffi0),  and s i s  s lope of  
the  r e g r e s s i o n  curve.  Table 2 c o l l e c t s  ~l~e da ta  from r eg re s s ion  
a n a l y s i s  o f  the r e l a t i o n  between logk '  and ~ t~ l "  
Table 2 shows t h a t  the above - s t a t ed  r e l a t i o n s h i p  has produced good 
l i n e a r  r e g r e s s i o n  l i n e s  f o r  a l l  subs tances .  

The r e l a t i o n  between lok '  and logKow, log 1/LC50 can be expressed as 
(Carlson e t  a l .  1975; J inno 1984), 

logP - o.b/o  ( 2 ) 

where logP r e p r e s e n t s  logKow or  log 1/LCs0, k '  i s  the  capac i ty  f a c t o r ,  
a and b a re  r e g r e s s i o n  c o e f f i c i e n t S .  To perform the  l i q u i d  
chromatographic de te rmina t ion  of  Kow, the  HPLC capac i t y  f a c t o r s  of  
a l l  i n v e s t i g a t e d  substances  were c o r r e l a t e d  with the  corresponding 
oc t a no l /w a t e r  c o e f f i c i e n t s  which were determined by shake - f l a sk  
method. As can be seen from eq .3 ,  good l i n e a r  r e l a t i o n s h i p  between 
logKow and logk '  was ob ta ined  a t  the methanol-water  e luen t  o f  
composit ion 60:40(v/v)  ( e x t r a p o l a t e d ) .  

(3) 

n=28 r2=0.964 sd=0.116 

in t h i s  and a l l  the  r eg r e s s i on  equa t ions  t h a t  fo l low,  n i s  the  number 
of  da ta  po in t s  in the  r e g r e s s i o n ,  r i s  the c o r r e l a t i o n  c o e f f i c i e n t  
and sd i s  the  s tandard  d e v i a t i o n .  As desc r ibed  above, we ob ta in  eq.4 
fo r  log 1/LCs0-1ogk'. 

log 1 / to  m - 7...q49(0.07  + o.u7(o.083)logE( ,o ) ( 4 )  

n=22 ~=0.852 sd=O.126 

The above equat ions  can be used to  c a l c u l a t e  logKow and log 1/LCs0 fo r  
compounds of  t h i s  c l a s s .  Table 3 l i s t s  the es t imated  logKow and 
log 1/LC~ values  which were der ived  from RP-HPLC method. The 
es t imated-va lues  of  these  compounds s tud ied  in t h i s  paper are  in good 
agreement with our e x p e r i a e n t a l  va lues .  Thus, these  r e l a t i o n s h i p s  
provided a rap id  and simple way to  p r e d i c t  these  two p r o p e r t i e s  of  
compounds o f  t h i s  c l a s s .  

As in l i n e a r  s o l v a t i o n  energy r e l a t i o n s h i p s  (LSERs) (Kasle t  1986), 
so lven t -dependent  p r o p e r t i e s ,  r ep re sen t ed  by the  term XYZ, depend on 
l i n e a r  combination of  energy c o n t r i b u t i o n s  of  t h r e e  types  of  terms: 
c a v i t y  term, d i p o l a r - p o l a r i z a b i l i t y  term and hydrogen bonding terms,  
c h a r a c t e r i z e d  by mVl/100 , f ' ,  ms , ~ .  We ob ta in ,  

-/r/ +mvdloo+ " ( 5 )  
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The mY11100 term measures the endoergic process of separating the 
s o l v e n t  m o l e c u l e s  t o  p r o v i d e  a s u i t a b l y  s i z e d  c a v i t y  f o r  t h e  s o l u t e .  
V 1 i s  i n t r i n s i c  m o l e c u l a r  volume o f  t he  s o l u t e  V. i s  s c a l e d  by . 1 / lO0  

�9 1. $ 
so t h a t  i t  shou ld  be comparab le  to  o t h e r  t h r e e  v a r i a b l e s .  The s~ te rm 
measures  t he  ( u s u a l l y )  e x o e r g i c  e f f e c t s  o f  s o l u t e - s o l v e n t  d i p o l e -  
d i p o l e ,  d i p o l e - i n d u c e d  d i p o l e  and d i s p e r s i o n  i n t e r a c t i o n s � 9  a l~ and b~|  
t e rms  measure  e x o e r g i c  e f f e c t s  o f  hydrogen bonding i n t e r a c t R o n s ;  I1 
and ~t a r e  t he  s o l v a t o c h r o m i c  p a r a m e t e r s  t h a t  measure  hydrogen bond 
donor~HRD) a c i d i t y  and hydrogen bond a c c e p t o r  (HBA) b a s i c i t y ,  
r e s p e c t i v e l y .  For n o n - s e l f - a s s o c i a t i n g  compounds, I I = l ,  ~ = ~ .  The te rm 
in e m d rops  o u t  o f  e q . 6  f o r  a l k y l  ( 1 - p h e n y l s u l f o n y l ) - c y c l o a l k a n e -  
c a r b o x y l a t e s  a r e  no t  hydrogen bond donors (Kamle t  e t  a l .  1986).  The 
a l k y l  ( 1 - p h e n y l s u l f o n y l ) c y c l o a l k a n e - c a r b o x y l a t e s  f o l l ow  n o n r e a c t i v e  
t o x i c i t y  mechanism because  o f  t h e i r  h y d r o l y z i n g  v e r y  s l o w l y  a t  p t t =  
7 and 25~ e t  a l .  1992; Kamlet  e t  a l .  1987).  R e c e n t l y ,  Hickey  and 
P a s s i n o - R e a d e r ( 1 9 9 1 )  d e v e l o p e d  a method t o  e s t i m a t e  LSER v a r i a b l e  
v a l u e s  q u i c k l y  f o r  v a s t  a r r a y  o f  p o s s i b l e  o r g a n i c  compounds such as  
t h o s e  found in  the  env i ronmen t .  The c a l c u l a t e d  LSER v a r i a b l e  v a l u e s  
of  28 a l k y l  ( 1 - p h e n y l s u l f o n y l ) c y c l o a l k a n e - c a r b o x y l a t e s  a r e  shown in  
Tab le  4. 

We a p p l i e d  the  LSER of  eq .5  in o r d e r  to  c o r r e l a t e  logKow, logk w and 
log  1/LC50 and to  o b t a i n  q u a n t i t a t i v e  i n f o r m a t i o n  on the  f a c t o r s  
a f f e c t i n g  them. The m u l t i p l e  l i n e a r  r e g r e s s i o n  e q u a t i o n s  f o r  28 a l k y l  
( 1 - p h e n y l s u l f o n y l ) c y c l o a l k a n e - c a r b o x y l a t e s  a r e  g iven  by e q . 6 ,  eq .7  
and e q . 8 ,  

/ogs - 2.576(1.229) 4.3.206(0.126)Ft/100-1.064(0.510)z* -2.584(0.252)p 

( 6 )  

n=28 ~=0.960 sd=O�9 

/agku, - 4.564(1.330).,.4.054(0.136)Vz/100- 3 . 4 4 3 ( 0 . 5 5 3 ) ~ *  - 1.531(0.273)p 

( 7 )  

n=28 r2=0.972 sd=O.129 

tog 1 / z s  t. 177(1.04s) § 1.880(0.127) V~/lOO. 0.299(0.443)z* - o.t93(o.242)lt 

( 8 )  

n=22 r2=0�9 sd=O�9 

$ 
In  e q . 8 ,  t h e  c o e f f i c i e n t  f o r  ~ i s  s t a t i s t i c a l l y  ze ro  and not 
s i g n i f i c a n t  a t  t h e  0 .95 c o n f i d e n c e  l e v e l .  Thus,  log  1 /LCs0va lues  were 
r e g r e s s e d  u s i n g  a t w o - p a r a m e t e r s  e q u a t i o n  which i n c l u d e g ~  1 and ~. The 
r e s u l t i n g  LSER e q u a t i o n  i s  g i v e n  as  f o l l o w s .  

log 1/s  m - 1.seeto.240) + l .n s (o .~ .5 )v41co-0 .954(o .~2 )@ ( 9 )  

n=22 ~=0.916 sd=O.093 
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I t  can be seen  in  eqs .  6, 7, 8 and 9 t h a t  logKow, logk  u and log  1/LCs0 
a r e  c o r r e l a t e d  we l l  w i th  t h e  s o l v a t o c h r o m i c  parameters - .  The f o l l o w i n g  
i n f o r m a t i o n  may be deduced from e q s . 6 ,  7, 8 a n d  9: (a )  s i n c e  w a t e r  i s  
a more c o h e s i v e  s o l v e n t  t han  1 - o c t a n o l ,  a l k a n e  and l i p i d  o r  p r o t e i n  
components  o f  t he  b i o o r g a n i s m ,  i n c r e a s i n g  V 1 l e a d s  t o  i n c r e a s i n g  
logKow, logk~ and log  1/LC~0(a p o s i t i v e  s i g n  o f  t he  c o e f f i c i e n t ) .  (b)  
Because w a t e r  i s  a s t r o n g e r  HBD a c i d  than  1 - o c t a n o l ,  a l k a n e  and any 
components  o f  t h e  o rgan i sm,  i n c r e a s i n g  chemica l  ~ shou ld ,  and does  
l e a d  to  d e c r e a s i n g  t ~ e s e  t h r e e  p r o p e r t i e s .  (c)  I n c r e a s i n g  d i p o l a r i t y  
and p o l a r i z a b i l i t y ( ~ ' )  l e a d s  t o  i n c r e a s i n g  w a t e r  s o l u b i l i t y ,  which in  
t u r n  d e c r e a s e  logKow and logk ~. However, as  p o l a r i t y  i n c r e a s e s ,  
aqueous  s o l u b i l i t y  and log  1/LCS0 i n c r e a s e s .  Th i s  i s  t r u e  f o r  t h e  
c o r r e l a t i o n s  d e t e r m i n e d  he re  as  w e l l  as  o t h e r  t o x i c i t y  c o r r e l a t i o n s  
w i th  s o l v a t o c h r o m i c  p a r a m e t e r s ( B l u ~  e t  a l .  1991).  D i p o l a r i t y /  
p o l a r i z a b i l i t y  t e rm p l a y s  no t  v e r y  i m p o r t a n t  r o l e  in  e q . 8  and i s  
d ropped  ou t  o f  in  eq .9 .  

Tab le  4. The s o l v a t o c h r o m i c  p a r a m e t e r s  and e s t i m a t e d  logKow, logk u and 
log  1/LCs0 f o r  28 a l k y l  ( 1 - p h e n y l s u l f o n y l ) c y c l o a l k a n e - c a r b o x y l a t e s .  

No. VI/IO0 ~ 
logEow logk w log  1/LC~ 

c a l c d ,  d i f f .  c a l c d ,  d i f f .  c a l c d ,  d i f f .  

1 1.326 2 .02 1.26 1.42 - 0 . 0 9  1.095 - 0 . 0 3 6  3.16 
2 1.526 2.02 1.26 2 .06  - 0 . 0 1  1.912 - 0 . 1 6 6  3.54 0 .06  
3 1.610 2.03 1.26 2.32 0 .04 2.221 -0 . 139  3 .70 0.00 
4 1.806 2.04 1.26 2.94 - 0 . 1 0  2.987 0 .180  4 .06  - 0 . 0 9  
5 1.904 2.04 1.26 3.25 0 .16  3.387 0.161 4 .25 
6 1.317 2 .08  0 .97 2 .08  0 .24  1.296 0 .252 3.42 0 .12  
7 1.415 2 .09  0 .97 2 .38  0 .07  1.662 0 .030  3 .60 0 .10  
8 1.513 2 .10 0 .97 2 .68 0 .05 2 .028 0 .093 3 .79 0 .04  
9 1.611 2 .10 0 .97 3 .00  - 0 . 0 6  2 .428 0.125 3.97 

10 1.276 2.07 0.96 1.98 0.05 1.178 0.050 3.35 0.08 
11 1.374 2.08 0.96 2.29 -0.01 1.544 -0.141 3.54 0.05 
12 1.462 2.07 0.96 2.58 0.06 1,938 -0.078 3.70 -0 .03  
13 1.560 2.07 0.96 2,89 -0.21 2.338 -0.148 3.89 -0,11 
14 1.658 2.09 0.96 3.19 -0 .03 2.669 -0.056 4.07 -0 .10 
15 1.756 2,09 0.96 3.50 -0.01 3.070 -0.065 4.26 -0 .10  
16 1.854 2.09 0.96 3.81 0.02 3.470 0.079 4,40 
17 1.470 2.16 1,03 2.33 0.19 1.554 0.045 3.65 0.07 
18 1.568 2.17 1.03 2,63 0.15 1.919 -0.111 3.84 0.12 
19 1.284 2.16 1.03 1.73 0.04 0.?94 0,225 3.30 -0 ,09  
20 1.382 2.16 1.03 2.05 0.18 1.194 0.115 3.49 0.00 
21 1.480 2.17 1.03 2.35 -0 .04  1.560 -0.092 3,67 0.08 
22 1.666 2.18 1.03 2.93 -0 .05 2.285 -0.045 4.02 0.09 
23 1.764 2.18 1.03 3.25 -0 .04 2.685 -0.013 4.20 0.05 
24 1.578 2 .18 1.03 2 .65  - 0 . 1 1  1.926 - 0 . 0 2 3  3.85 
25 1.186 2.12 1.01 1.51 - 0 . 0 8  0 .562 0 .098  3 .14 - 0 . 1 1  
26 1.281 2 .13 1.01 1.81 - 0 . 1 8  0 .916 -0 . 067  3.31 - 0 . 1 3  
27 1.376 2.14 1.01 2 .10  - 0 . 1 2  1.269 -0 . 141  3 .49 - 0 . 1 0  
28 1.471 2.14 1.01 2 .40  - 0 . 1 0  1.657 - 0 . 1 3 3  3.67 
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The RP-HPLC equat ions  have simple,  l o g i c a l  i n t e r p r e t a t i o n s .  As 
capac i ty  f a c t o r  i nc rea se s ,  logKow and log 1/LC~ increase .  The LSER 
equat ions  can not  only c o r r e l a t e  and p red i6 t  but a l so  provide  
q u a n t i t a t i v e  ana lys i s  of  the  f a c t o r s  determining the  p r o p e r t i e s  
s tud ied ;  As the i n t r i n s i c  molar volume increases , logKow,logk u and 
log 1/LC~ inc rease ;  As ~he hydrogen bond accep to r  bas ic i~y  
inc reases ,  logKow, l o g ~  and log 1/LC~0 decrease ;  As p o l a r i t y  
i nc reases ,  Kow and k I decrease  and log 1/L~0 inc reases .  The accuracy 
of p r e d i c t e d  values  f o r  logKow and log 1/L~o by RP-HPLC models are  
comparable to  those by the LSER while range of  a p p l i c a b i l i t y  i s  l e s s  
broad than LSER models s ince  capac i ty  f a c t o r s  determined by RP-HPLC 
are  not  as e a s i l y  obta ined  as solvatochromic parameters .  
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