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Appendix A 

Glossary

Adjusted retention time (t'R) is th e  ab so lu te  re te n tio n  o f  a  c o m p o u n d  o n  a  
s ta tio n a ry  p h ase . T h is  v a lu e  is  c a lc u la ted  b y  su b tra c tin g  th e  tim e  o f  u n re ta in e d  c o m p o u n d  
( tM) fro m  th e  c o m p o u n d ’s re te n tio n  tim e  ( tR), a c c o rd in g  to:

= tR — tM

Correlation coefficient (R2) is  a  n u m b e r b e tw e e n  0 an d  1 in d ic a tin g  th e  
d e g re e  o f  lin e a r re la tio n sh ip  b e tw e e n  tw o  v a riab le s .

Distribution coefficient (K )  is  d e f in e d  as  th e  c o n c e n tra tio n  ra tio  o f  a  
c o m p o u n d  in  a  s ta tio n a ry  p h ase  an d  in  a  m o b ile  p h ase . K  is re la te d  to  re te n tio n  fa c to r  b y  
th e  fo llo w in g  eq u a tio n .

=  k ' - ^ -  =  k ' - p

Cs, Cm =  c o n c e n tra tio n  o f  a  so lu te  in  s ta tio n a ry  p h a se  an d  in  m o b ile  p h ase , 
resp ec tiv e ly

Vs, Vm =  v o lu m e  o f  s ta tio n a ry  p h a se  an d  m o b ile  p h ase , re sp e c tiv e ly



88
Number of theoretical plate (N) is  u sed  as  a  m e a su re  o f  c o lu m n  

e ffic ie n cy . It is  d e fin ed  as  th e  sq u a re  o f  th e  ra tio  o f  th e  re ten tio n  o f  a n a ly te  d iv id e d  by  
p e a k  b ro a d e n in g .

r  ๅ 2 r -  ๆ

N = 16 *R = 5.545 *R

X)
£

Lw h J

Î R  =  re te n tio n  tim e  o f  a  p eak
Wb =  p e a k  w id th  a t b a se  (in  th e  sam e  u n it a s  I r )

Wh =  p eak  w id th  a t h a lf  h e ig h t (in  th e  sam e  u n it as  t[<)

Phase ratio (P ) is d e fin e d  as  th e  ra tio  o f  th e  v o lu m e  o f  m o b ile  p h a se  (V m) 
to  th e  v o lu m e  o f  s ta tio n a ry  p h ase  (V s) in  th e  co lu m n . It is a  u n itle ss  v a lu e  a n d  c a n  b e  
c a lc u la te d  fro m  c o lu m n  d im e n s io n  b y  th e  fo llo w in g  eq u a tio n .

p = rc
2df

rc =  cap illa ry  c o lu m n  rad iu s
d f =  s ta tio n a ry  p h ase  film  th ic k n e ss  (in  the  sam e  u n it a s  rc)

Retention factor or capacity factor (k') is d e fin ed  as  th e  ra tio  o f  an a ly te  
m a sse s  in  th e  s ta tio n a ry  p h ase  an d  m o b ile  p h ase . It is eq u iv a len t to  th e  ra tio  o f  tim e  o f  
an a ly te  m o le c u le s  sp en d  in  s ta tio n a ry  p h ase  ( f  r )  to  th e  tim e  th a t th e y  sp en d  in  th a t m o b ile  
p h ase  ( îm ). T h e  re te n tio n  fac to r is c a lc u la ted  from :

_  * R  ~  * M  _  t R
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Separation factor or selectivity (a) is a  m easu re  o f  th e  q u a lity  o f  p eak  

se p a ra tio n  e x p re sse d  as  a  re la tiv e  a d ju s te d  re ten tio n . It is c a lc u la ted  fro m  th e  ra tio  o f  the  
re te n tio n  fa c to rs  o f  th e  tw o  ad ja c e n t p eak s , w h e n  k '2 >  k '|.

*R,2 - t M 
f R,  1 - t M

Separation number (SN) or Trennzahl (TZ) is a n o th e r  te rm  u se d  fo r  a  
m e a su re  o f  s e p a ra tio n  e ffic ie n cy  o f  a  co lu m n . S N  c a n  be  ex p la in e d  a s  th e  n u m b e r  o f  
p e a k s  th a t c a n  b e  p la c e d  c lo se  to g e th e r  b e tw e e n  th e  tw o  p eak s  o f  h o m o lo g o u s  se rie s  
d iffe r in g  b y  o n e  ca rb o n . T h e  h ig h e r  th e  n u m b e r, th e  g re a te r  th e  c o lu m n  e ffic ie n cy . I t is 
c a lc u la ted  u s in g  th e  e q u a tio n  b e lo w .

S N  = *R,2
w h,l

- t R,l 
+  w h,2

-1

tR,i, tR,2 =  re te n tio n  tim e  o f  th e  f irs t an d  se co n d  e lu te d  p eak s , re sp e c tiv e ly .
Wh,i, Wh,2 =  p eak  w id th  a t h a lf  h e ig h t o f  th e  f irs t an d  seco n d  e lu te d  p eak s ,

re sp ec tiv e ly .
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F ig u re  B1

F ig u re  B2

N M R  sp ec tru m  o f  2F; *H N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.69 (3 H , d , y = 7 .0 2  H z, C H C H 3 ), 3 .79  (3H , ร, O C H s), 4 .7 8 -4 .8 4
(1 H , q , 7 = 7 .0 2  H z, C H C H 3), 6 .9 3 -7 .1 6  (4H , m , A rH )

10

1แแ1แแ1แแ1แแ||แ||แแ1แแ1แ 
4 86 4.84 -1.82 4 80 4 78 4 76 4 74 4 72

_J|_______Ml
r r i T |T i  i T |T i T T y r r T T j r r r r p 'm  I r i l l  11 II 11 I I  II 

7.30 7 20 7 10 7 006 ‘8 )6 80 6 70 6 60 10

N M R  sp ec tru m  o f  3F; ' h  N M R  (C D C I3 , 4 00  M H z), Ô (p p m ):
1.72 (3H , d, 7 = 6 .2 4  H z, C H C H 3 ), 3 .80  (3H , ร, O C F b ), 4 .7 4 -4 .8 0  
(1H , q, 7 = 7 .0 2  H z, C H C H 3 ), 6 .6 0 -6 .7 5  (3H , m , A rH ), 7 .2 0 -7 .3 0  
(1 H, m , A rH )
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F ig u re  B3

F ig u re  B 4

ppm

N M R  sp ec tru m  o f  4F; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ): 
1.63 (3 H , d , 7 = 6 .2 4  H z, C H C H 3 ), 3 .8 2  (3H , ร, O C H a), 4 .7 0 -4 .7 6  
(1 H , q , 7 =  7 .02  H z, C H C H 3), 6 .8 4 -6 .9 0  (2 H , m , A rH ), 6 .9 6 -7 .0 4  
(2 H , m , A rH )

N M R  sp ec tru m  o f  2C1; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.77 (3H , d, 7 = 7 .0 2  H z, C H C H 3 ), 3 .77  (3H , ร, O C H a), 4 .7 7 -4 .8 4  
(1 H , q, 7 = 7 .0 2  H z, C H C H a), 6 .8 7  (1 H , d, 7 = 8 .5 8  H z. A rH ), 6 .97  
(1 H , t, 7 = 7 .8 0  H z, A rH ), 7 .22  (1H , t, 7 = 7 .8 0  H z, A rH ), 7 .44  
(1H , d , 7 = 7 .8 0  H z, A rH )
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F ig u re  B 5

F ig u re  B 6

N M R  sp ec tru m  o f  3 C 1 ; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.66 (3H , d , 7 = 7 .0 2  H z , C H C H 3), 3 .80  (3H , ร, O C H s), 4 .7 5 -4 .8 2  
(1H , q , 7 =  7 .02  H z, C H C H 3 ), 6 .7 9  (1 H , d , 7 = 6 .2 4  H z, A rH ), 6.91 
(1 H , ร, A rH ), 7 .00  (1 H , d , 7 = 7 .8 0  H z, A rH ), 7 .22  (1 H , t, 7 = 8 .5 8  H z, A rH )

N M R  sp ec tru m  o f  4 0 ,  ' h  N M R  (C D C I3 , 4 0 0  M H z ) , 8  (ppm ):
1.64 (3H , d, 7 = 7 .0 2  H z, C H C H 3 ), 3 .80  (3H , ร, O C F b ), 4 .7 2 -4 .7 9  
( 1H, q, 7 = 6 .2 4  H z, C H C H 3), 6 .83  (2H , d , 7 = 8 .5 8  H z, A rH ),
7 .27  (2H , d , 7 = 8 .58  H z, A rH )
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F ig u re  B 7

F ig u re  B8

N M R  sp ec tru m  o f  2Br; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ): 
1.71 (3H , d , J= 6 .2 4  H z, C H C H 3 ), 3 .83  (3H , ร, O C H a), 4 .7 7 -4 .8 4
(1H , q , J=  7 .02  H z, C H C H 3), 6 .83  (1 H , d , 7 .80  H z, A rH ),
6 .93  (1H , t, J= 7 .0 2  H z, A rH ), 7 .23  (1H , t, J=  7 .80  H z, A rH ), 
7 .58  (1H , d , J= 7 .8 0  H z, A rH )

10 1 9 1 8 "~7 6 ' 5 4 3 2 I 0

N M R  sp ec tru m  of3Br; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.64 (3H , d , J= 6 .2 4  H z, C H C H 3 ), 3.81 (3H , ร, O C H 3 ), 4 .7 4 -4 .8 2  
( 1 H , q, J= 6 .2 4  H z, C H C H 3 ), 6 .82  ( 1H, d , ./=  7 .02 H z, A rH ),
7 .07  ( 1H, ร, A rH ), 7 .1 2 -7 .1 9  (2 H , m , A rH )
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F ig u re  B 9  N M R  sp ec tru m  o f  4Br; ' h  N M R  (C D C I3 , 400  M H z), Ô (p p m ):
1.64 (3 H , d , J= 7 .0 2  H z, C H C H 3), 3 .7 9  (3H , ร, O C H 3 ), 4 .7 1 -4 .8 0  
(1 H , q , J=  7 .02  H z, C H C H 3), 6 .8 0  (2H , d , J= 8 .5 8  H z , A rH ), 7 .42  
(2 H , d , J= 8 .5 8  H z, A rH )

O M e  o

F ig u re  B IO  N M R  sp ec tru m  o f  2 0 M e ;  ' h  N M R  (C D C I3 , 4 0 0  M H z), ร (p p m ):
1.69 (3H , d, .7=6.24 H z, C H C H 3), 3 .79  (3 H , ร, O C F b ), 3 .93 
(3H , ร, A rO C Ü ) ,  4 .7 8 -4 .8 4  (1 H , q , J= 7 .0 2  H z, C H C H 3), 
6 .8 6 -7 .0 4  (4H , m , A rH )
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F ig u re  B 1 1 N M R  sp ec tru m  o f  3 0 M e ;  ' h  N M R  (C D C I3 , 4 0 0  M H z), 5 (p p m ):
1.64 (3 H , d, ,7=6.24 H z, C H C H 3 ), 3 .7 9  (3H , ร, O C F b ), 3.81 
(3 H , ร, A rO C H h), 4 .7 5 -4 .8 5  (1 H , q , .7=6.24 H z, C H C H 3), 
6 .4 5 -6 .6 0  (3H , m , A rH ), 7 .22  (1 H , t, ,7=7.80 H z, A rH )

F ig u re  B 12 N M R  sp ec tru m  o f  4 0 M e ;  ’h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ): 
1.62 (3H , d , ,7 -7 .02  H z, C H C H 3 ), 3 .80  ( 6 H. ร, O C H 3 , A rO C H 3), 
4 .6 6 -4 .7 6  (1H . q, ,7=6.24 H z, C H C H 3 ), 6 .8 0 -6 .9 0  (4H , m , A rH )
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F ig u re  B 13  N M R  sp ec tru m  o f  2Me; ’h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ): 1.67 
(3 H , d , / = 6 .2 4  H z, C H C H 3 ), 2 .3 2  (3H , ร, A r C ^ ) ,  3 .7 9 (3 H , ร, O C H s), 
4 .7 5 -4 .8 5  (1H , q , J = 7 .0 2  H z, C H C H 3), 6.71 (1 H , d , J -  7 .8 0  H z  A r H ) , 
6 .8 8 -6 .9 6  (1H , m , A rH ), 7 .1 0 -7 .2 2  (2 H , m , A rH )

o

T -p -r -1 -r -p i-r  I . I . I . I I 1 I . I , I 

5 (X) 4 ‘X> 4 80 4 70 4 60

ฯ " 1 น 11■ 'น' ' 1 น " , น " '  น 1
7 40 7 .20 7 (X) 6  X0 6.60 6.40

10 9 8 1 6 1 5 ' 11 4 ' ' 1 1 3 1 2 1 1 1 1 0"

F ig u re  B 14  N M R  sp ec tru m  o f 3 M e ;  ' h  N M R  (C D C I3 . 4 0 0  M H z), Ô (p p m ): 1.64 
(3 H , d , J= 6 .2 4  H z, C H C H 3 ), 2 .35  (3H , ร, A rC H j), 3 .8 0 (3 H , ร, O C H 3 ), 
4 .7 8 -4 .8 3  (1H , q , .7=6.24 H z, C H C H 3), 6 .6 2 -6 .8 4  (3 H , m , A rH ), 
7 .1 0 -7 .2 4 (1  H, m , A rH )
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(3 H , d , .7=7.02 H z, C H C H 3 ), 2 .31 (3H , ร, A rC H s), 3 .7 9 (3 H , ร, O C H s),
4 .7 4 -4 .8 0  (1H , q , ,7=6.24 H z, C H C H 3 ), 6 .7 4 -6 .8 4  (2 H , m , A rH ),
7 .0 6 -7 .1 4  (2H , m , A rH )

F ig u re  B 16 N M R  sp ec tru m  o f  2 C N ; ' H N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.61 (3H , d , .7=7.02 H z, C H C H 3 ), 3 .8 0  (3H , ร, O C F b ), 4 .85 -4 .91  
( 1H , q, .7=7.02 H z, C H C H 3), 6 .82  ( 1H , d , J= 8 .5 8  H z, A rH ),
7 .08 ( 1H, t, J=  7 .80  H z, A rH ), 7 .54  ( 1H, t, J=  7 .02  H z, A rH ),
7 .62  (1H , d , J= 6 .2 4  H z, A rH )
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F ig u re  B 1 7 N M R  sp ec tru m  o f  3 C N ; ‘h  N M R  (CD C13, 4 0 0  M H z), 8  (p p m ):
1.69 (3 H , d , J=ะ7 .02  H z, C H C H 3 ), 3 .82  (3H , ร, O C H s), 4 .7 7 -4 .8 5  
(1 H , q , J= 6 .24  H z, C H C H 3 ), 7 .1 2 -7 .1 8  (2 H , m , A rH ), 7 .32  
(1 H , d , J=  8 .58  H z, A rH ), 7 .4 2  (1 H , t, J=  7 .80  H z, A rH )

10 6 1 1 11 5 ' 1 ' 1 4 1 1 1 3 2 1 0
p p m

F ig u re  B 18 N M R  sp ec tru m  o f  4 C N ; ' h  N M R  (C D C I3 , 4 00  M H z), Ô (p p m ):
1.69 (3H , d, .7=6.24 H z, C H C H 3 ), 3 .79  (3H , ร, O C H 3 ), 4.81 -4 .9 0  
( 1 H , q, J= 7 .0 2  H z, C H C H 3 ), 6 .85  (2H . d, .7=8.58 H z, A rH ), 7 .62  
(2H , d , .7=7,80 H z, A rH )
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F ig u re  B 19

F ig u re  B 20

| | แ | | แ แ 1 แ แ | แ แ | แ แ | แ แ | 1  
5 00  4 95 4.90 4 .85  4 X0 4 7 5  4.70

I
, 1 , , , , ,  1 . . . , . . . . , . .  1 . , . . . .  , r  I . . I ■ ๆ-า-  ■1- . -  1 I , - 1- ,  - r - |  1 . . . ,
10 9 8 7 6 5 4 3 2 1 0

N M R  sp ec tru m  o f  2CF3; ' h  N M R  (C D C b , 4 0 0  M H z), 8  (p p m ):
1.70 (3H , d , ,7=6.24 H z, C H C H s), 3 .80  (3H , ร, O C H s), 4 .8 1 -4 .8 9  
(1 H , q , J - 7.02  H z, C H C H 3 ), 6 .85  (1 H , d, J=  7 .80  H z, A rH ), 7 .09
(1H , t, J=  7 .02  H z, A rH ), 7 .48  (1H , t, J=  7 .80  H z, A rH ),
7 .63 (1H , d , J=  7 .80  H z, A rH )

10 ^ 9  1 8 7 ' ' 6 ' 5 1 4 1 1 1 3 2 i ô

N M R  sp ec tru m  o f 3 C F 3; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.69 (3H , d, J= 7 .0 2  H z, C H C H 3 ), 3.81 (3H , ร, O C F h ), 4 .8 2 -4 .8 8  
(1 H , q , ,7=7.02 H z, C H C H 3 ), 7 .07  (1H , d , J= 8 .5 8  H z, A rH ), 7 .15 
( 1H, ร, A rH ), 7 .2 5 -7 .3 2  ( 1H. m , A rH ), 7 .44  ( 1H , t, J= 7 .8 0  H z, A rH )
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F ig u re  B21

F ig u re  B 22

N M R  sp ec tru m  o f  4 CF3; ’h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.69 (3H , d, .7=6.24 H z, C H C H 3), 3.81 (3H , ร, O C H 3), 4 .8 2 -4 .8 9  
(1H , q , / = 7 .0 2  H z, C H C H 3), 6 .9 7  (2 H , d , .7=8.58 H z, A rH ),
7 .5 9  (2 H , d , .7=8.58 H z, A rH )

N M R  sp ec tru m  o f  2NOz; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.72 (3H , d, J= 7 .0 2  H z, C H C H 3 ), 3 .80  (3H , ร, O C F b ), 4 .8 6 -4 .9 2  
(1H , q, J= 7 .0 2  H z, C H C H 3), 6 .9 9  (1H , d , J= 7 .8 0  H z, A rH ),
7 .12  (1H , t, J= 7 .02  H z, A rH ), 7 .52  (1 H , t, J= 7 .0 2  H z, A rH ),
7 .88 (1H , d, .7=7.02 H z, A rH )
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F ig u re  B 23  N M R  sp ec tru m  o f  3NO2; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.70 (3 H , d , ,7=6.24 H z, C H C H 3 ), 3 .8 6  (3H , ร, O C H 3 ), 4 .8 6 -4 .9 2  
(1 H , q , J=  7 .02  H z, C H C H 3 ), 7 .28  (1H , d, ,7=8.58 H z, A rH ),
7 .46  (1 H , t, ,7=8.58 H z, A rH ), 7 .72  (1H , ร, A rH ), 7 .90  
(1 H , d , ,7=8.58 H z, A rH )

F ig u re  B 24 N M R  sp ec tru m  o f  4 N 0 2; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (ppm ):
1.71 (3H , d , J= 7 .0 2  H z, C H C H 3 ), 3 .82  (3H , ร, O C F b ), 4 .8 7 -4 .9 4  
(1 H , q, .7=7.02 H z, C H C H 3), 6 .9 7  (2H , d , .7=8.38 H z, A rH ),
8 .22  (2 H , d , .7=8.38 H z, A rH )



F ig u re  B 25

F ig u re  B 26

102

N M R  sp ec tru m  o f  2,3Me; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.67 (3 H , d , .7=6.24 H z , C H C H 3 ), 2.31 (3H , ร, A rC F b ), 2 .33  (3 H , ร, 
A rC H s), 3 .78  (3H , ร, O C H s), 4 .7 2 -4 .8 0  (1H , q , .7=6.24 H z , C H C H 3 ),
6 .59  (1H , d , 7 = 8 .58  H z, A rH ), 6 .83  (1 H , d , J = 7 .0 2  H z, A rH ), 
6 .9 8 -7 .0 6  (1H , m , A rH )

N M R  sp ec tru m  o f  2,4Me; ' h  N M R  (C D C I3 , 4 0 0  M H zX  Ô (p p m ):
1.64 (3H , d , .7=6.24 H z, C H C H 3 ), 2 .28  (6 H, ร, 2 A rC F b ), 3 .78  
(3 H , ร, O Cfch), 4 .7 1 -4 .7 6  (1H , q, .7=7.02 H z, C H C H 3 ), 6 .63 
(1 H , d, .7=8.58 H z, A rH ), 6 .93  (1 H , d , .7=7.80 H z, A rH ),
7 .00  (1 H , ร, A rH )
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F ig u re  B 27 N M R  sp ec tru m  o f  2,5Me; ' h  N M R  (C D C I3 , 4 0 0  M H z ), Ô (p p m ):
1.70 (3 H , d , J= 7 .0 2  H z , C H C H 3 ), 2 .28  (3H , m , A rC H a), 2 .3 0  
(3 H , m , A rC H j) , 3.81 (3 H , ร, O C H 3 ), 4 .7 4 -5 .8 2  (1 H , q , J=  7 .02  H z, 
C H C H 3), 6 .55  (1 H , ร, A rH ), 6 .73  (1H , d , J=  7 .02  H z, A rH ), 7 .06  
(1 H , d , 7 .02  H z, A rH )

10 9 1 8 ' ' 7 ' ' 6 ' 1 ' 5 "" ""T ' ' 3 ' 2 i 0

F ig u re  B 28 N M R  sp ec tru m  o f  2,6Me; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (ppm ):
1.59 (3 H , d, ,7=7.02 H z, C H C H 3 ), 2.31 ( 6 H , ร, 2 A rC F b ), 3 .82  
(3 H , ร, O C F b ), 4 .5 1 -4 .5 8  (1H , q , J= 6 .2 4  H z, C H C H 3),
6 .9 3 -7 .0 6  (3H , m , A rH )



104

F ig u re  B 29

F ig u re  B 30

N M R  sp ec tru m  o f  3,4Me; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.69 (3H , d , J=  7 .02  H z, C H C H 3), 2 .2 2  (3H , m , A rC H a), 2 .2 4  
(3 H , m , A rC H s), 3 .8 0  (3 H , ร, O C H s), 4 .74 -4 .81  (1 H , q , J = 7 .0 2  H z, 
C H C H 3 ), 6 .6 4  (1H , d , J=  8 .58  H z, A rH ), 6 .75  (1 H , ร, A rH ), 7 .06  
(2 H , d, J=\ 8 .58  H z, A rH )

10 9 ' 8 ' ' 7 ' 6 1 1-1 ' 5 1 ' 1 1 4 1 3 ' T ~  I 0

N M R  sp ec tru m  o f  3,5Me; ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.65 (3H , d , .7=7.02 H z, C H C H 3 ), 2.31 (6 H, ร, 2 A rC H 3 ), 3 .80  
(3H , ร, O C H 3), 4 .7 5 -4 .8 2  (1H , q , J= 7 .0 2  H z, C H C H 3 ), 6 .54  
(2H , ร, A rH ), 6 .67  (1H , ร, A rH )
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F ig u re  B 3 1 N M R  sp ec tru m  o f  2 ,3 F ; *H N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1 . 6 6  (3H , d , J= 7 .0 2  H z , C H C H 3 ), 3 .8 0  (3H , ร, O C H a), 4 .8 0 -4 .8 6  
(1 H , q , J=  7 .02  H z, C H C H 3), 6 .7 0  (1 H , t, J=  7 .0 2  H z, A rH ),
6 .8 0 -6 .9 0  (1 H , m , A rH ), 6 .9 4 -7 .0 3  (1 H , m , A rH )

F ig u re  B 32  N M R  sp ec tru m  o f  2 ,4 F ; 1H N M R  (C D C I3 , 4 0 0  M H z), ร (p p m ):
1.69 (3 H , d, J=  7 .02  H z, C H C H 3 ), 3 .85  (3H , ร, O C H a), 4 .7 0 -4 .7 8
(1 H , q , .7=6.24 H z, C H C H a), 6 .7 6 -6 .8 3  (1H , m , A rH ), 6 .8 7 -7 .0 2
(2 H . m , A rH )
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F ig u re  B 33  N M R  sp ec tru m  o f  2,5F; ‘h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.70 (3H , d, J= 6 .2 4  H z, C H C H 3), 3.81 (3H , ร, O C H 3), 4 .7 6 -4 .8 2  
(1H , q, J=  7 .02  H z, C H C H 3 ), 6 .6 4 -6 .7 2  (2 H , m , A rH ), 7 .02-7 .11  
(1 H , m , A rH )

F ig u re  B 34  N M R  sp ec tru m  o f  2,6F; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (ppm ):
1.67 (3H , d , J= 7 .0 2  H z, C H C H 3 ), 3.81 (3 H , ร, O C F b ), 4 .8 2 -4 .8 9  
(1H , q, J= 6 .2 4  H z, C H C H 3 ), 6 .8 9 -7 .0 6  (3 H , m , A rH )
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YyvV

F ig u re  B 35  N M R  sp ec tru m  o f  3 ,4 F ; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ): 
1.62 (3H , d , J=  6 .24  H z, C H C H 3 ), 3 .80  (3 H , ร, O C H s), 4 .6 8 -4 .7 5
(1 H , q , J= 6 .2 4  H z, C H C H 3), 6 .5 8 -6 .6 4  (1H , m , A rH ), 
6 .7 2 -6 .7 8  (1H , m , A rH ), 7 .0 6 -7 .1 4  (1H , m , A rH )

'ฯ ",',' 1'r l 'r r r i I - I " , 11,, I I 1,'
4 85 4 8 0  4.75 4 70 4 65

F ig u re  B 36  N M R  sp ec tru m  o f  3 ,5 F ; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (ppm ):
1.67 (3H , d, J= 7 .0 2  H z, C H C H 3 ), 3 .84  (3H , ร, O C H 3). 4 .7 1 -4 .7 8  
(1 H , q, J= 6 .2 4  H z, C H C H 3), 6 .4 0 -6 .5 2  (3 a  m , A rH )



Cl O 108

F ig u re  B 3 7  N M R  sp ec tru m  o f  2 , 3 0 ;  *H N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.74 (3 H , d , 7 = 7 .0 2  H z, C H C H 3), 3 .8 2  (3 H , ร, O C H s), 4 .7 8 -4 .8 4
(1 H , q, 7 = 6 .2 4  H z, C H C H 3 ), 6 .7 5 -6 .8 0  (1 H , m , A rH ), 7 .1 2 -7 .1 8
(2H , m , A rH )

F ig u re  B 38 N M R  sp ec tru m  o f  2 , 4 0 ;  ' h  N M R  (C D C I3 , 4 0 0  M H z), ô (p p m ):
1.62 (3 H , d , 7 = 6 .2 4  H z, C H C H 3 ), 3 .80  (3 H , ร, O C F b ), 4 .7 2 -4 .7 9  
(1H , q, 7 = 7 .0 2  H z, C H C H 3 ), 6 .76  (1 H , d , 7 = 6 .2 4  H z, A rH ), 7 .02  
(1H , ร, A rH ), 7 .36  (1 H , d . 7 = 6 .2 4  H z, A rH )
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F ig u re  B 3 9  N M R  sp ec tru m  o f  2 , 5 0 ;  ' h  N M R  (C D C I3 , 4 0 0  M H z), 8  (p p m ):
1.73 (3H , d , J=  7 .02  H z , C H C H 3), 3 .8 2  (3 H , ร, O C H a), 4 .7 6 -4 .8 2  (1 H , q, 
J=  7 .02  H z, C H C H 3), 6 . 8 6  (1H , ร, A rH ), 6 .9 6  (1H , d , J = 6 .2 4  H z , A rH ), 
7 .33  (1H , d , J= 8 .5 8  H z, A rH )

10 9 11 8 ' 1 1 1 7 ' 6 5 ^ ' i  1 0

F ig u re  B 40  N M R  sp ec tru m  o f  2 ,6C 1; 1 H N M R  (C D C I3 , 4 00  M H z), 8  (p p m ): 
1.66 (3H , d ,J = 7 .0 2  H z, C H C H 3 ), 3 .83 (3H , ร, O C H 3 ), 4 .8 5 -4 .9 2  
(1H , q, J= 7 .0 2  H z, C H C H 3 ), 7 .05 (1H , t, ^= 7 .81  H z, A rH ), 7 .34  
(2 H ,d ,J = 7 .8 1  H z, A rH )
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F ig u re  B41 N M R  sp ec tru m  o f  3 ,4C 1; ' h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.70 (3 H , d , 7 = 6 .2 4  H z, C H C H 3 ), 3 .8 0  (3H , ร, O C H s), 4 .7 4 -4 .8 1  
(1 H , q , 7 = 7 .0 2  H z, C H C H 3), 6 .83  (1 H , d , 7 = 8 .5 8  H z, A rH ),
7 .17  (1 H , d , 7 = 6 .2 4  H z , A rH ), 7 .45  (1H , ร, A rH )

F ig u re  B 42  N M R  sp ec tru m  o f  3 , 5 0 ;  ‘h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.70 (3 H , d, .7=7.02 H z, C H C H 3 ), 3 .85  (3H , ร, O C H 3 ), 4 .7 3 -4 .7 9  (1 H , q, 
7 = 6 .2 4  H z, C H C H 3 ), 6 .8 0  (2 H , ร, A rH ), 7 .0 1 -7 .0 4  (1 H , m , A rH )



I l l

F ig u re  B 43 N M R  sp ec tru m  o f  2 ,4 ,6 F ; ’h  N M R  (C D C I3 , 4 0 0  M H z), Ô (p p m ):
1.64 (3H , d , J= 7 .0 2  H z, C H C H 3 ), 3.81 (3 H , ร, O C H 3 ), 4 .7 4 -4 .7 9  
(1H , q, J= 6 .2 4  H z, C H C H 3 ), 6 .73  (2 H , t, J=  7 .80  H z, A rH )

F ig u re  B 44  N M R  sp ec tru m  o f  2 ,4 ,6C 1; ' h  N M R  (C D C I3 , 4 00  M H z), ร (p p m ):
1.67 (3H , d , J= 6 .2 4  H z, C H C H 3 ), 3 .83 (3H , ร, O C F b ), 4 .8 2 -4 .8 9
(1 H , q, J=  7 .02  H z, C H C H 3 ), 7 .35  (2H , ร, A rH )
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' I ............................... .......  * '  1 1 1 1 1 1  I ' 1 1 1 I 1 ' 1 ' I ' 1 1  1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
1 0  9 8 7 6 5 4 3 2 1 0

F ig u re  B 45  N M R  sp ec tru m  o f  pentaF; ’h  N M R  (CDC13, 4 0 0  M H z), 8 (p p m ): 
1 .69 (3H , d , J=  7 .02  H z , CHCH3), 3.81 (3 H , ร, OCHa), 4 .8 5 -4 .9 2  
(1 H , q , J= 7 .0 2  H z, CHCH3)
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Appendix c

Thermodynamic Studies

Table 1 Equations and correlation coefficients o f all analytes obtained from plots 
o f In k' vs. 1/T on OV-1701 column

analytes
Equation ะ 

In k' = m (1/T) + c R2
m c

1 6344.80 -14.22 0.9998
2F 6394.60 -14.33 0.9997
3F 6368.80 -14.32 0.9998
4F 6409.30 -14.38 0.9998
2C1 6734.80 -14.29 0.9997
3C1 6748.90 -14.34 0.9996
4C1 6822.30 -14.42 0.9997
2Br 7142.90 -14.82 0.9981
3Br 6983.10 -14.47 0.9998
4Br 7066.60 -14.54 0.9998

20Me 6995.60 -14.76 0.9998
30Me 7164.10 -14.92 0.9998
40Me 7182.30 -14.91 0.9998
2Me 6497.00 -14.32 0.9998
3Me 6714.80 -14.67 0.9998



1

analytes

Equation ะ 

In k' = m (1/T) + c R2

m c

4Me 6740.00 -14.67 0.9998
2CN 7407.20 -14.90 0.9998
3CN 7314.10 -14.77 0.9998
4CN 7531.10 -14.98 0.9998
2CF3 6540.20 -14.61 0.9998
3CF3 6470.50 -14.70 0.9998
4CF3 6637.90 -14.89 0.9998
2N 02 7536.80 -14.89 0.9999
3N 02 7508.70 -14.82 0.9999
4N 02 7830.70 -15.16 0.9999
2,3Me 6898.90 -14.65 0.9998
2,4Me 6805.00 -14.59 0.9997
2,5Me 6742.50 -14.53 0.9997
2,6Me 6651.80 -14.28 0.9998
3,4Me 7105.10 -14.96 0.9998
3,5Me 6995.70 -14.93 0.9998
2,3F 6525.70 -14.57 0.9998
2,4F 6290.10 -14.29 0.9998
2,5F 6423.00 -14.51 0.9997
2,6F 6278.80 -14.18 0.9997
3,4F 6463.90 -14.49 0.9998



1
Equation ะ

analytes ln k' = m (1/T) + c R2

m c

3,5F 6260.70 -14.32 0.9998
2 ,3 0 7278.80 -14.63 0.9998
2 ,4 0 7256.90 -14.64 0.9998
2 ,5 0 7054.20 -14.44 0.9998
2 ,6 0 6908.10 -14.12 0.9998
3 ,4 0 7190.30 -14.51 0.9998
3 ,5 0 7031.70 -14.44 0.9998
2,4,6F 6136.40 -14.21 0.9997
2,4 ,60 7315.50 -14.60 0.9999
penta F 6203.10 -14.48 0.9994



Table 2 E q u a tio n s  an d  c o rre la tio n  c o e ff ic ien ts  o f  all an a ly te s  o b ta in e d  fro m
p lo ts  o f  Ink ' vs. 1/T  o n  B S iM e  co lu m n
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analytes

less retained enantiomer more retained enantiomer

equation :

Ink' = m (1/T) + c R2

equation ะ 

Ink' = m (1/T) + c R2

m c m c

1 6853.30 -15.16 0.9993 7038.00 -15.57 0.9993

2F 6862.20 -15.27 0.9997 7081.50 -15.75 0.9994

3F 7164.30 -15.94 0.9995 7345.50 -16.35 0.9994

4F 7307.00 -16.62 0.9996 7644.30 -16.91 0.9993

2C1 6840.40 -14.39 0.9993 6994.80 -14.71 0.9992

3C1 7119.60 -14.96 0.9993 7212.20 -15.16 0.9990

4C1 7447.80 -15.51 0.9991 7558.20 -15.72 0.9992

2Br 7056.20 -14.50 0.9995 7185.40 -14.76 0.9994

3Br 7344.30 -15.06 0.9994 7434.10 -15.25 0.9992

4Br 7741.50 -15.71 0.9992 7986.50 -16.21 0.9992

20Me 7274.50 -15.25 0.9992 7363.00 -15.43 0.9990

30Me 7344.20 -15.17 0.9993 7440.30 -15.37 0.9993

40Me 7517.20 -15.45 0.9994 7664.10 -15.75 0.9993

2Me 6957.30 -15.23 0.9997 7241.20 -15.85 0.9996

3 Me 7419.30 -16.11 0.9997 7573.60 -16.44 0.9995

4Me 7551.90 -16.30 0.9997 7767.90 -16.77 0.9995

2CN 7620.80 -15.30 0.9994 7764.00 -15.59 0.9994

3CN 7918.50 -15.91 0.9994 7993.30 -16.07 0.9991



analytes

less retained enantiomer more retained enantiomer

equation :

Ink' = m (1/T) + c R2

equation :

Ink' = m (1/T) + c R2

m c m c

4CN 8226.70 -16.19 0.9992 8462.50 -16.65 0.9991

2CF3 6891.10 -15.33 0.9996 7109.20 -15.80 0.9995

3CF3 7082.00 -15.94 0.9995 7432.60 -16.72 0.9992

4CF3 7749.90 -17.13 0.9996 8463.90 -18.68 0.9992

2N 02 7849.60 -15.50 0.9996 7984.70 -15.78 0.9995

3N 02 8066.80 -15.88 0.9995 8187.30 -16.13 0.9994

4N 02 8609.20 -16.53 0.9994 8822.50 -16.94 0.9993

2,3Me 7472.40 -15.79 0.9998 7644.10 -16.16 0.9996

2,4Me 7304.40 -15.56 0.9998 7535.40 -16.05 0.9997

2,5Me 7151.70 -15.33 0.9998 7213.60 -15.47 0.9997

2,6Me 7220.40 -15.44 0.9997 7220.40 -15.44 0.9997

3,4Me 7992.80 -16.75 0.9996 8132.00 -17.05 0.9996

3,5Me 7476.10 -15.87 0.9997 7590.50 -16.12 0.9997

2,3F 6999.80 -15.54 0.9997 7286.10 -16.16 0.9994

2,4F 6922.50 -15.55 0.9997 7206.30 -16.16 0.9996

2,5F 6947.90 -15.57 0.9997 7102.70 -15.90 0.9996

2,6F 6554.50 -14.71 0.9997 6663.20 -14.96 0.9998

3,4F 7468.80 -16.58 0.9996 7511.50 -16.63 0.9990

3,5F 6927.50 -15.64 0.9997 7112.50 -16.07 0.9995
2 ,3 0 7661.80 -15.33 0.9997 7790.30 -15.50 0.9996



analytes

less retained enantiomer more retained enantiomer

equation ะ 

Ink' = m (1/T) + c R2

equation ะ 

Ink' = m (1/T) + c R2

m c m c

2 ,4 0 7941.80 -15.90 0.9992 8092.10 -16.21 0.9992

2 ,5 0 7554.90 -15.38 0.9992 7637.60 -15.55 0.9991

2 ,6 0 7163.80 -14.57 0.9995 7164.10 -14.57 0.9995

3 ,4 0 7577.90 -15.30 0.9994 7815.80 -15.78 0.9994

3 ,5 0 7622.70 -15.56 0.9992 7653.00 -15.62 0.9991

2,4,6F 6494.80 -14.89 0.9996 6627.90 -15.18 0.9997

2,4,60 7619.40 -15.11 0.9995 7619.80 -15.11 0.9995

pentaF 6349.70 -14.76 0.9995 6523.50 -15.14 0.9996



Table 3 E q u a tio n s  an d  c o rre la tio n  c o e ff ic ien ts  o f  a ll an a ly te s  o b ta in e d  fro m
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less retained enantiomer more retained enantiomer

analytes
equation ะ 

Ink' = m (1/T) + c R2

equation ะ 

Ink' = m (1/T) + c R2

m c m c

1 6294.00 -14.75 0.9983 6942.60 -15.45 0.9964
2F 6845.10 -15.27 0.9993 7062.10 -15.78 0.9988
3F 6848.20 -15.30 0.9984 7149.90 -16.00 0.9979
4F 6975.00 -15.56 0.9992 7215.50 -16.11 0.9987
2C1 6870.90 -14.49 0.9993 6884.00 -14.52 0.9991
3C1 6923.00 -14.62 0.9992 7037.70 -14.86 0.9987
4C1 7173.20 -15.04 0.9991 7315.00 -15.34 0.9985
2Br 7033.10 -14.49 0.9994 7033.10 -14.49 0.9994
3Br 7113.50 -14.64 0.9994 7211.20 -14.85 0.9990
4Br 7413.40 -15.15 0.9992 7544.10 -15.42 0.9987

20Me 6979.20 -14.65 0.9995 6979.20 -14.65 0.9995
30Me 6979.20 -14.65 0.9992 7509.50 -15.53 0.9987
40Me 7560.10 -15.58 0.9985 7606.60 -15.68 0.9987
2Me 6596.80 -14.49 0.9997 6596.80 -14.49 0.9997
3 Me 7035.60 -15.32 0.9993 7320.10 -15.96 0.9987
4Me 7213.80 -15.65 0.9991 7650.20 -16.62 0.9982
2CN 7514.50 -15.02 0.9995 7514.50 -15.02 0.9995
3CN 7825.50 -15.71 0.9992 7845.80 -15.75 0.9991



analytes

less retained enantiomer more retained enantiomer

equation ะ 
Ink' = m (1/T) + c R2

equation :

Ink' = m (1/T) + c R2

m c m c

4CN 8569.90 -16.88 0.9989 8595.40 -16.93 0.9988
2CF3 6481.00 -14.40 0.9998 6658.90 -14.82 0.9976
3CF3 7024.60 -15.89 0.9981 7156.30 -16.18 0.9974
4CF3 7583.80 -16.90 0.9988 7918.20 -17.66 0.9982
2N02 7776.00 -15.25 0.9997 7776.00 -15.25 0.9997
3N02 7957.00 -15.63 0.9996 8014.70 -15.75 0.9994
4N02 9510.30 -18.33 0.9986 9579.90 -18.47 0.9984
2,3Me 7090.00 -15.05 0.9990 7090.00 -15.05 0.9990
2,4Me 7073.00 -15.14 0.9994 7073.00 -15.14 0.9994
2,5 Me 6845.00 -14.73 0.9997 6845.00 -14.73 0.9997
2,6Me 6740.50 -14.45 0.9998 6740.50 -14.45 0.9998
3,4 Me 7563.40 -15.92 0.9991 7945.20 -16.76 0.9983
3,5 Me 7238.10 -15.42 0.9996 7314.90 -15.59 0.9993
2.3 F 6976.30 -15.50 0.9992 7195.00 -16.01 0.9986
2.4F 6793.70 -15.34 0.9995 6882.40 -15.54 0.9989
2,5F 6937.30 -15.58 0.9992 7057.90 -15.86 0.9987
2.6F 6851.20 -15.42 0.9989 6876.80 -15.48 0.9988
3.4F 7308.00 -16.28 0.9989 7472.90 -16.66 0.9985
3,5 F 6892.50 -15.66 0.9987 7103.40 -16.14 0.9985
2,30 7401.10 -14.81 0.9998 7401.10 -14.81 0.9998



analytes

less retained enantiomer more retained enantiomer

equation :

Ink' = m (1/T) + c R2

equation ะ 
Ink' = m (1/T) + c R2

m c m c

2,4C1 7581.60 -15.22 0.9996 7692.20 -15.45 0.9993
2,5C1 7200.50 -14.68 0.9998 7200.50 -14.68 0.9998
2,6C1 6984.30 -14.23 0.9999 6984.30 -14.23 0.9999
3,4C1 7400.70 -15.00 0.9996 7425.60 -15.05 0.9995
3„5C1 7330.50 -14.99 0.9996 7387.60 -15.11 0.9994
2,4,6F 6481.50 -14.92 0.9993 6550.10 -15.08 0.9990
2,4,6C1 7402.00 -14.71 0.9998 7402.10 -14.71 0.9998
pentaF 6605.70 -15.33 0.9989 6759.70 -15.69 0.9986
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Table 4 T h erm o d y n am ic  p a ra m e te rs  o f  all an a ly te s  c a lc u la ted  fro m  v a n 't  H o ff

p lo ts  o f  In k ' v s . l /T  on  O V -1701  co lu m n

analytes
enthalpy teim (kcal/mol) entropy term (cal/mol-K)

-AH -AS

1 12.61 17.29
2F 12.71 17.50
3F 12.65 17.49
4F 12.74 17.60
2C1 13.38 17.42
3C1 13.41 17.53
4C1 13.56 17.67
2Br 14.19 18.48
3Br 13.88 17.77
4Br 14.04 17.93

20Me 13.90 18.35
30Me 14.24 18.67
40Me 14.27 18.66
2Me 12.91 17.48
3 Me 13.34 18.17
4Me 13.39 18.19
2CN 14.72 18.63
3CN 14.53 18.37
4CN 14.96 18.79



analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH -AS

2CF3 13.00 18.07
3CF3 12.86 18.23
4CF3 13.19 18.61
2N02 14.98 18.62
3N02 14.92 18.48
4N02 15.56 19.15
2,3 Me 13.71 18.14
2.4Me 13.52 18.02
2,5Me 13.40 17.90
2,6Me 13.22 17.41
3,4Me 14.12 18.76
3,5Me 13.90 18.69
2,3F 12.97 17.98
2,4F 12.50 17.41
2,5F 12.76 17.85
2.6F 12.48 17.20
3,4F 12.84 17.82
3,5F 12.44 17.47
2,3C1 14.46 18.10
2 ,40 14.42 18.11
2 .50 14.02 17.72
2.60 13.73 17.09
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH -AS

3,40 14.29 17.87
3,50 13.97 17.72
2,4,6F 12.19 17.27
2,4,60 14.54 18.03
pentaF 12.33 17.79
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH, -a h 2 -A(AH) -AS, -as2 -A(AS)

1 13.62 13.98 0.37 19.16 19.96 0.80
2F 13.64 14.07 0.44 19.37 20.32 0.94
3F 14.24 14.60 0.36 20.71 21.51 0.80
4F 14.52 15.19 0.67 22.05 22.63 0.57
2C1 13.59 13.90 0.31 17.63 18.26 0.63
3C1 14.15 14.33 0.18 18.76 19.15 0.39
4C1 14.80 15.02 0 .22 19.84 20.26 0.43
2Br 14.02 14.28 0.26 17.84 18.36 0.53
3Br 14.59 14.77 0.18 18.96 19.32 0.37
4Br 15.38 15.87 0.49 20.25 21.24 1.00

20Me 14.45 14.63 0.18 19.32 19.69 0.37
30Me 14.59 14.78 0.19 19.16 19.56 0.40
40Me 14.94 15.23 0.29 19.72 20.32 0.60
2Me 13.82 14.39 0.56 19.29 20.53 1.23
3 Me 14.74 15.05 0.31 21.04 21.70 0 .66
4Me 15.01 15.43 0.43 21.42 22.36 0.94
2CN 15.14 15.43 0.28 19.43 2 0 .0 0 0.58
3CN 15.73 15.88 0.15 20.64 20.96 0.31
4CN 16.35 16.81 0.47 21 .20 22.11 0.92
2CF3 13.69 14.13 0.43 19.48 20.42 0.94
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH 1 -a h 2 -A(AH) -AS, -as2 -A(AS)

3CF3 14.07 14.77 0.70 20.71 22.24 1.54
4CF3 15.40 16.82 1.42 23.07 26.15 3.08
2N02 15.60 15.87 0.27 19.82 20.38 0.56
3N02 16.03 16.27 0.24 20.59 21.09 0.50
4N02 17.11 17.53 0.42 21.87 22.69 0.83
2,3Me 14.85 15.19 0.34 20.41 21.14 0.73
2,4Me 14.51 14.97 0.46 19.95 20.92 0.98
2,5Me 14.21 14.33 0 .12 19.50 19.78 0.28
2,6Me 14.35 14.35 0 .00 19.70 19.70 0 .0 0
3,4Me 15.88 16.16 0.28 22.32 22.90 0.59
3,5Me 14.86 15.08 0.23 20.56 21.06 0.50
2,3F 13.91 14.48 0.57 19.90 21.15 1.25
2,4F 13.76 14.32 0.56 19.92 21.15 1.22
2,5F 13.81 14.11 0.31 19.97 20.63 0 .6 6
2,6F 13.02 13.24 0 .22 18.26 18.75 0.48
3,4F 14.84 14.93 0.08 21.98 22.07 0 .10
3,5F 13.76 14.13 0.37 20 .10 20.96 0 .86
2,3C1 15.22 15.48 0.26 19.49 19.82 0.33
2,40 15.78 16.08 0.30 20.62 21.23 0.61
2,50 15.01 15.18 0.16 19.59 19.93 0.34
2,60 14.23 14.24 0 .00 17.98 17.98 0 .00
3,40 15.06 15.53 0.47 19.42 20.39 0.97
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AHi -a h 2 -A(AH) -AS, -as2 -A(AS)

3,5C1 15.15 15.21 0.06 19.93 20.06 0.13
2,4,6F 12.91 13.17 0.26 18.61 19.19 0.58
2,4,6C1 15.14 15.14 0 .00 19.05 19.05 0 .0 0
pentaF 12.62 12.96 0.35 18.35 19.12 0.76
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH, -a h 2 -A(AH) -AS, -as2 -A(AS)

1 13.17 13.79 0.62 18.34 19.72 1.38
2F 13.60 14.03 0.43 19.37 20.37 1.00
3F 13.61 14.21 0.60 19.44 20.81 1.38
4F 13.86 14.34 0.48 19.94 21.04 1.10
2C1 13.65 13.68 0.03 17.83 18.07 0.24
3C1 13.76 13.98 0.23 18.07 18.56 0.48
4C1 14.25 14.53 0.28 18.91 19.51 0.60
2Br 13.97 13.97 0 .00 17.81 17.81 0 .0 0
3Br 14.13 14.33 0.19 18.12 18.53 0.41
4Br 14.73 14.99 0.26 19.13 19.67 0.55

20Me 13.87 13.87 0 .0 0 18.13 18.13 0 .0 0
30Me 14.68 14.92 0.24 19.40 19.89 0.50
40Me 15.02 15.11 0.09 19.99 20.18 0.19
2Me 13.11 13.11 0 .00 17.83 17.83 0 .0 0
3 Me 13.98 14.55 0.57 19.46 20.74 1.27
4Me 14.33 15.20 0.87 20 .12 22.06 1.94
2CN 14.93 14.93 0 .00 18.87 18.87 0 .0 0
3CN 15.55 15.59 0.04 20.25 20.33 0.09
4CN 17.03 17.08 0.05 22.57 22 .68 0.11
2CF3 12.84 13.23 0.39 17.64 18.47 0.83
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH, -a h 2 -A(AH) -AS, -as2 -A(AS)

3CF3 13.96 14.22 0.26 20.60 21.19 0.58
4CF3 15.07 15.73 0 .66 22.61 24.12 1.51
2N02 15.45 15.45 0 .00 19.33 19.33 0 .0 0
3N02 15.81 15.93 0.11 20.08 20.32 0.24
4N02 18.90 19.04 0.14 25.44 25.73 0.29
2,3Me 14.09 14.09 0 .00 18.92 18.92 0 .0 0
2,4Me 14.05 14.05 0 .00 19.11 19.11 0 .0 0
2,5Me 13.60 13.60 0 .00 18.30 18.30 0 .0 0
2,6Me 13.39 13.39 0 .00 17.74 17.74 0 .0 0
3,4Me 15.03 15.79 0.76 2 0 .6 6 22.33 1.68
3,5Me 14.38 14.53 0.15 19.66 2 0 .0 0 0.34
2,3F 13.86 14.30 0.43 19.84 20.84 1.01
2,4F 13.50 13.68 0.18 19.51 19.91 0.40
2.5F 13.78 14.02 0.24 19.98 20.54 0.56
2,6F 13.61 13.66 0.05 19.67 19.79 0 .12
3,4F 14.52 14.85 0.33 21.37 22.13 0.76
3,5F 13.70 14.11 0.42 20.14 2 1 .1 0 0.96
2,3C1 14.71 14.71 0 .00 18.46 18.46 0 .0 0
2,40 15.06 15.28 0 .22 19.27 19.73 0.46
2,50 14.31 14.31 0.00 18.20 18.20 0 .00
2,60 13.88 13.88 0.00 17.30 17.30 0 .0 0
3,40 14.71 14.75 0.05 18.82 18.93 0.11
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analytes
enthalpy term (kcal/mol) entropy term (cal/mol-K)

-AH, -a h 2 -A(AH) -AS, -as2 -A(AS)

3,50 14.57 14.68 0.11 18.82 19.06 0.24
2,4,6F 12.88 13.02 0.14 18.68 19.00 0.32
2,4,60 14.71 14.71 0 .0 0 18.26 18.26 0 .0 0
pentaF 13.13 13.43 0.31 19.50 2 0 .2 0 0.71



131

VITA

Miss Nadnudda Rodthongkum was bom on Sunday 27th June, 1982 in 
Bangkok, Thailand. She finished the high school, concentration o f Math and Science 
from Horwang School in 1999, and entered in department of chemistry, faculty of 
Science, Chulalongkom University in 2000. After that she received a Bachelor o f Science 
Degree in Chemistry (second class honours) in 2003. After graduation, she continued her 
graduate study at the same place and worked in Analytical Chemistry, focusing on the 
chromatographic separations and w ill complete Master of Science Degree in April 2006. 
Her current address is 77/570 Moo 7 Soi Cholladal4, Saimai Road, Sukhaphibam5, 
Bangkok, Thailand 10220.


	REFERENCES
	APPENDICES
	Appendix A Glossary
	Appendix B NMR Spectra
	Appendix C Thermodynamic studies

	VITA

