
TITfcAMT H+ /M 0 .05019

V/M L E/MV PH

0 . 2 0  - 2 2 0 . 4  9 . 3 4
0 . 4 0  - 2 ( 45 . 3  9 . 0 3
0 . 6 0  - 1 9 4 . 9  3 . 9 0
0 . 3 0  “ 1 3 6 . 8  3 . 7 7
1 . 03  - 1 8 0 . 3  8 . 6 6
1 . 20  - 1 7 4 . 9  3 . 5 7
1 . 40  - 1 6 9 . 2  8 . 4 7
1 . 60  - 1 6 4 . 4  8 . 3 9
1 . 30  - 1 6 0 . 0  8 . 31
2 . 0 0  - 1 5 5 . 7  8 . 2 4
2 . 2 0  - 1 5 1 . 9  3 . 1 8
2 . 4 0  - 1 4 8 . 1  8 . 11
2 . 6 0  - 1 4 4 . 4  8 . 0 5
2 . 8 0  - 1 4 0 . 9  7 . 9 9
3 . 0 0  - 1 3 6 . 8  7 , 9 2
3 . 2 0  - 1 3 1 . 1  7 . 8 3
3 . 4 0  - 1 2 9 . 6  7 . 8 0
3 . 6 0  - 1 2 5 . 0  7 . 7 2  
3 . 8 6  - 1 2 1 . 1  7 .6 6
4 . 0 0  - 1 1 7 . 0  7 . 5 9
4 . 20  - 1 1 2 . 3  7 . 51
4 . 4 0  - 1 0 7 . 3  7 . 4 2
4 . 6 0  - 1 0 1 . 5  7 . 3 3
4 . 8 0  - 9 5 . 0  / . 2 2
5 . 0 0  - 8 6 . 7  7 . 0 8
5 . 2 0  - 7 7 . 3  6 . 9 2
5 . 4 0  - 6 5 . 5  6 . 7 2
5 . 6 0  - 3 9 . 2  6 . 2 7
5 . 8 0  8 7 . 6  4 . 1 3
o . 0 0  1 3 1 . 6  3 . 3 9
6 . 2 0  1 4 7 . 5  3 . 1 2
6 . 4 0  1 5 7 . 9  2 . 9 4
6 . 6 0  1 6 4 . 6  2 . 3 3

NBAR TH TH-NBAR

0 . 0 7  0 . 0 9  0 . 01
0 . 1 4  0 . 1 5  0 . 01
0 . 21  0 . 2 2  0 . 01
0 . 2 8  0 . 2 9  0 . 01
0 . 3 5  0 . 3 5  0 . 01
0-.41 0 . 4 2  0 . 0 0
0 . 4 8  0 . 4 9  0 . 01
0 . 5 5  0 . 5 6  0 . 01
0 . 6 2  0 . 6 3  0 . 01
0 . 6 9  0 . 7 0  0 . 01
0 . 7 6  0 . 7 7  e . 01
0 . 8 3  0 . 8 3  0 . 01
0 . 9 0  0 . 9 0  0 . 0 0
0 . 9 7  0 . 9 7  9 . 0 0
1 . 0 4  1 . 0 4  0 . 01
1 . 10  1 . 1 5  0 . 0 4  
1 . 1 7  1 . 1 7  0 .00 
1 . 2 4  1 . 2 5  0 . 01  
1 .31 1 . 3 2  0 . 01  
1 . 3 8  1 . 3 9  0 . 0 1  
1 . 4 5  1 . 4 6  0 . 01  
1 . 5 2  1 . 5 3  0 . 01
1 . 5 9  1 . 6 0  0 . 0 2  
1 . 6 6  1 . 6 8  0 . 0 2
1 . " ?  1 . 7 5  0 . 0 3
1 . / 9  1 . 8 2  0 . 0 3  
1 . 8 6  1 . 8 8  0 . 0 2  
1 . 9 3  1 . 9 6  0 . 0 2  
1 . 9 9  2 . 0 0  0 . 01  
2 . 0 0  2 . 0 0  0 . 0 0  
2 . 0 0  2 . 0 0  0 . 0 0  
2 . 0 0  2 . 0 0  0 . 0 0  
2 . 0 0  2 . 0 0  0 . 0 0

TITR ATIO N  2

E0 /MU = 33 i» .3
IN IT  VOL /M L = 2 0 . 0 0
LIG IN CELL/MMOL = 0 .0  9860
TITRANT H+ /M  = 0 . 0 5 0 1 9

V/ML E/MV PH NBAR TH TH-NBAR

0 .20 - 2 1 1 . 2 9 . 2 0 0 . 11 0 . 1 2 0 . 01
0 .40 - 1 9 5 . 4 8 . 9 4 0 .21 0 .21 0 . 0 0
0 .60 - 1 8 3 . 0 8 . 7 3 0 .31 0 .31 0 .00
0 .80 - 1 7 4 . 3 8 . 5 9 0 .41 0 . 4 0 - 0 . 0 1
1 .00 - 1 6 6 . 7 8 . 4 5 0 .51 0 .51 0 .00
1 .20 - 1 6 0  . 8 8 . 3 5 0 . 61 0 . 59 - 0 . 0 2
1 .40 - 1 5 4 . 0 8 . 2 4 0 .71 0 .71 - 0 . 0 1
1 .60 - 1 4 8 . 3 8 . 1 4 e .81 0 .80 - 0 . 0 1
1 .80 - 1 4 2 . 7 8 . 0 5 0 . 92 0 .91 - 0 . 0 1
2 . 0 0 - 1 3 7 . 7 7 . 9 6 1 . 02 1 .00 - 0 . 0 2
2 . 20 - 1 3 2 . 7 7 . 8 8 1 . 1 2 1 . 09 - 0 . 0 3





I t

T
I

_ ± __________ - _________ I____

X - A X I S  STARTS AT - 9 . 9  UNITS <t* 1
Y -  AXIS STARTS AT 6 IJNITS = 0 . 5

! = EXPERIMENTAL NBARS 
_  = THEORETICAL NBARS



V/M L E/MU LG NBAR TH TH-NBAR

1. 10 7 8 . 9 - 9 . 7 0 0 . 01 0 . 01 0 . 01
1 .20 6 2 . 4 - 9 . 1 6 0 . 0 4 0 . 05 0 .01
1 .30 5 3 . 4 - 8 . 8  7 0 . 98 0 . 0 9 0 . 02
1 .40 4 8 . 8 - 8 . 7 3 0 . 1 2 0 . 1 2 0 . 01
1 .60 40 . 3 - 8 . 4 7 0 . 1 9 0 .20 0 . 01
1 .80 3 4 . 0 - 8 . 2 9 0 . 2 7 0 . 28 0 . 01
2 . 0 0 2 8 . 0 - 8 . 1 2 0 . 35 0 . 37 0 . 02
2 . 4 0 1 8 . 0 - 7 . 8 5 0 .50 0 .51 0 . 01
2 . 60 1 2 . 8 - 7 . 7 2 0 . 58 0 . 59 0 . 01
2 . 80 7 . 7 - 7 . 5 9 0 . 66 0 . 66 0 .00
3 . 00 2 . 4 - 7 . 4 6 0 . 74 0 . 72 - 0 . 0 1
3 . 2 0 - 4 . 2 - 7 . 2 9 0 .81 0 .80 -0  . 02

TITR ATIO N  3

E0 /M V =
IN IT  VOL. /M L  = 
H+ IN  CELL/MMOL = 
L IG  IN  CELL/MMOL = 
M IN  CELL. /MMOL = 
TITRANT B - /M  =

332 . 1  
20 .00 

0 . 0 7 5 3 0  
0 . 0 2 9 . 0  
0 . 01650  
0 . 0 5 1 5 0

V/ML E/MV LG
0 . 4 0  3 3 . 8  - 8 . 7 1
0 . 5 0  1 7 . 3  - 8 . 2 0
e . 6 0  6 . 9  - 7 . 9 0
0 . 7 2  - 3 . 5  - 7 . 6 2
0 .U0 - 1 1 . 4  - 7 . 4 0
0 . 9 0  - 2 7 . 9  - 6 . 9 2

NBAR TH TH-NBAR

0 . 1 1  0 . 1 3  9 . 0 2
0 . 2 6  0 . 3 2  0 . 0 6
0 . 4 2  0 . 4 9  0 . 0 7
0 • 6 0  0 ■65 0 . 0 5
0 . 7 2  3 . 7 5  0 . 0 3
0 . 8 7  0 . 9 0  0 . 0 3

Log K1(Cull)-DHP-15-ane-N203



Log RHCuII )-DHF-15-ane-N203

ACID CONSTANTS:

PKA ( 1 )  = 8 . 3 9  
PKA < 2)  = 7 . 6 2

MATRIX CONDITION NUMBER = 1 . 0 0 0 0
CONVERGENCE IN  * 3 *  CYCLES
RMSD = . 0 3 0 5
SUM DELTA SQUARED = .0 3

PARAMETERS AND ERRORS

LOG K <1)  = 7 . 8 7 9  + -  . 013

T ITR ATIO N  1

E0 /M V =- 3 3 2 . 5
IN IT  VOL /M L = 19 . 00
L I P  IN CELL/MMOL = 0 . 0 7 Z 9 5
M IN CELL /MMOL = 0 . 0 6 6 6 0
TITRANT H+ /M  = 0 . 0 5 0 1 ?

V/M L E/MV LG

o 80 - 9 . 5  - 7 . 3 6

1 . 20  5 . 2  - 7 . 6 9
1 . 40  9 . 7  - 7 . 7 8
1 . 6 0  1 5 . 4  - 7 . 9 2
1 . 8 0  2 1 . 2  - 8 . 0 6
2 . 0 0  2 5 . 5  - 8 . 1 7
2 . 2 0  3 1 . 6  - 8 . 3 4  
2 40 3 8 . 9  - 8 . 5 5
2 . 6 0  4 5 . 8  - 8 . 7 5

NBAR ~H TH-NBAR

0 . 81  0 . 7 7  - 0 . 0 4
'■I '•? 0 . 0 4

0 . 6 6  0 . 61  - 0 . 0 5
0 . 5 8  0 . 5 6  - 0 . 0 2
0 . 5 1  0 . 4 8  - 0 . 0 3
0 . 4 3  0 . 3 9  - 0 . 0 4
0 . 3 6  0 . 3 4  - 0 . 0 2
0 . 2 8  0 . 2 6  - 0 . 0 2
0 . 2 1  0 . 1 8  - 0 . 0 3
0 . 1 3  0 . 1 2  - 0 . 0 1

i'IT R A T I ON 2

E0 /MV = 332 . 1
IN IT  VOL /M L =* 20 .00
H+ IN  CELL/MMOL = 0 . 25 1 0 0
L I G IN CELL/MMOL = 0 . 0 9 7 0 0
M IN CELL /MMOL *  0 . 0 6 6 0 0
TITRANT B - /M  = 0 . 05 1 5 0



4 . 2 6  - .5 1 .2  - 3 . 5 3  0 . 3 2  0 .31
4 . 3 0  - 5 4 . 9  - 3 . 5 0  0 . 3 3  0 . 3 3
4 . 4 0  - 5 8 . 9  - 3 . 4 9  0 . 3 5  0 . 3 3

Log K l ( B a l l ) - D H P - 1 5 - a n e N 2 0 3

X -  AXIS STARTS AT - 4 . 9  'JNITS = 1 . 0
Y -  AXIS STARTS A r  0 UNITS = 6 . 5

! = EXPERIMENTAL NBARS 
_  = THEORETICAL NBARS



E0 /M V =
I N I T  VOL / ML  = 
L IG IN CELL/MMOL = 
M IN  CELL /MMOL = 
TITRANT H+ A \  =

3 3 2 . 4  
19 . 60  

P . 07298  
0 . 0 4 6 6 0  
0 . 0 5 0 1 9

V/M L E/MU LG

0 . 2 0  - 1 8 1 . 0  - 2 . 9 ?
e . n o  - 1 6 0 . 4  - 3 . 1 0
0 . 6 0  - 1 4 8 . 0  - 3 . 2 1
0 . 8 0  - 1 4 0 . 5  - 3 . 2 7
1 . 00  - 1 3 2 . 4  - 3 . 3 8
1 . 20  - 1 2 5 . 9  - 3 . 5 0
1 . 40  - 1 2 0 . 0  - 3 . 5 8
1 . 60  - 1 1 3 . 2  - 3 . 7 1
1 . 80  - 1 0 8 . 0  - 3 . 8 2
2 . 0 0  - 1 0 1 . 0  - 3 . 9 9
2 . 2 0  - 9 3 . 0  - 4 . 2 0

NBAR TH TH-NBAR

0 . 6 5  0 . 6 2  - 0 . 0 o
0 . 4 0  0 . 5 5  - 0 . 0 5
0 . 5 5  0 . 4 9  - 0 . 0 6
0 . 4 7  0 . 4 6  - 0 . 0 1
0 . 4 2  0 . 3 9  - 0 . 0 3
0 . 3 7  0 . 3 3  - 0 . 0 4
0 . 3 0  2 . 2 ®  - 0 . 0 1
0 . 2 6  0 . 2 3  - 0 . 0 3
0 . 2 0  0 . 1 9  —0 . 0  i
0 . 1 6  0 . 1 4  - 0 . 0 2
0 . 1 2  0 . 0 9  - ° . 0 3

T ITR ATIO N  3

E0 /MV =
I N I T  VOL / ML = 
H+ IN CELL/MMOL = 
L IG  IN  CELL/MMOL = 
M IN  CELL ./MMOL = 
TITRANT 8 -  /M  =

4 1 7 . 0  
20 .00 

0 . 2 4 9 0 0  
0 . 0 9 7 0 0  
0 . 19 9 8 0  
0 . 0 5 0  90

V/ML E/MV LG NBAR TH ’ H-NBAR

1 , 
1 , 
1 , 
1 , 
1 , 
2 , 

2 . 
2 .

50
63
70
82
99
00
10
20

2 . 3 0
2 . 4 0
2 . 5 0
2 . 6 0
2 . 7 0
2 . 8 0
2 . 9 0
3 . 8 0
3 . 1 0
3 . 2 0
3.
3.
3.

,

3.

30
40
50
60
70

3 . 8 0  
3 . 9 0  
4 . 0 0  
4 . 10

15 . 0
1 0 . 8

7 . 2  
3
0

-2  
- 4  
-6  
- 9 . 0  
1 1 . 0  

- 1 3 . £ 
- 15 . 0  
- 17 . 0  
- 1 9 . 2  
-21 .0  
- 2 3 . 0  
- 2 4 . 9  
■26 . 8  
- 2 8 . 8  
-30 . 8  
- 3 3 . 0  
- 35 . 0  
- 3 7 . 5  
-39 .9 

. 2 . 3  
-45 .0 
- 48 . 0

- 4 . ? 6
- 4 . 6 4
- 4 . 5 3
- 4 . 4 2
- 4 . 3 4
- 4 . 2 8
- 4 . 2 4
- 4 . 1 8
-4,
-4.
-4,
-4,
-3.
-3.

12
08
04
00
96
91

- 3 . 8 8  
- 3 . 8 5  
- 3 . 8 2  
- 3 . 7 9  
- 3 . 7 6  
- 3 . 7 3  
- 3 . 70 
- 3 . 6 8  
- 3 . 6 5  
- 3 . 6 2  
- 3 . 6 0  
- 3 . 5 7  
- 3 . 5 5

C . 02  
0 . 03  
0 . 0 4  
0 . 05  
0 . 05  
0 . 0 6  
0 . 07  
0 . 08  
0 . 09  
0 . 1 0  
0 . 1 2  
0 . 1 3  
0 . 1 4  
0 . 1 5  
0 . 1 6  
0 . 1 7  
0 . 1 8  
0 . 1 9  
0 . 20  
0 .22 
0 . 23  
0 . 24  
0 . 25  
0 . 26 
0 , 26  
0 . 29 
0 . 30

b ,03 
0 . 03  
0 . 04  
9 . 06  
0 . 07  
0 . 0 7
0 . 0 8  
9 . 0 9  
0 . 1 0  
0 . 1 1  
0 . 1 2  
0 . 1 3  
0 . 1 5  
0 . 1 6  
0 . 1 
« . 18 
0 . 1 9  
0.20 
0 . 21 
0 . 2 2  
0 . 24 
0 . 24 
0 . 26  
0 . 27  
0 . 28  
0 . 29 « , ?0

0 . 0 0  
0 . 00  
0 .00 
0 . 01  
0 . 0 1  
0. 01  
0 . 0 1  
0. 01  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 01  
0 . 0 1  
0 . 0 1  
0 . 0 1  
0 . 0 1  
9 . 0 0  
0 . 0 1  
0 . 0 1  
0 . 0 0  
0 . 06 
0 . 00



Log K 1 ( B a l l )- D H P - 1 5 - a n e N 2 0 3

ACIP CONSTANTSs

PKA ( 1> = 3 . 30 
PKA ( 2 )  = 7 . 6 2

MATRIX CONDITION NUMBER = 1 . 0 0 0 0  
CONVERGENCE IN  * 2 *  CYCLES 
RMSD = . 020?
SUM DELTA SQUARED = .0 2

PARAMETERS AND ERRORS

LOG K <1> = 3 . 1 8 8  + -  . 007

TITRATIO N 1

E0 /'MV = 4 1 7 . 7
I N I T  VOL /'TIL = 2 0 . 0W
H+ IN CELL/MMOL = 0 . 2 5 1 0 0
L I G IN CELL/MMOL = 0 . 0 9 7 ^ 0
M IN CELL /MMOL = 0 . 0 6 6 6 0
TITRANT B - /M  = 0 . 0 5 1 5 0

V/M L E/MV LG

2 . 0 0 - 1 1 . 2 - 3 . 9 8
2 . 2 0 - 1 7 . 1 - 3 . 8 3
2 . 4 2 - 2 2 .  S - 3 . 7 0
2 . 6 0 - 2 7 . 2 - 3 . 6 1
2 . 8 0 - 3 2 . 6 - 3 . 5 0
3 . 0 0 - 3 7 . 2 - 3 . 4 2
3 . 4 9 - 4 6 . 9 - 3 . 2 7
3 . 6 0 - 5 2 . 8 - C .  19
3 . 9 0 - 6 2 . 2 - 3 . 0 8

NBAR TH TH-NBAR

0 . 1 2  0 . 1 4  0 . 0 2
9 . 1 6  0 . 1 8  0 . 0 3
0 . 2 0  0 . 2 3  0 . 0 3
0 . 2 4  0 . 2 7  0 . 0 3
0 . 2 8  0 . 3 3  0 . 0 4
0 . 3 3  0 . 3 7  0 . 0 4
0 . 4 4  0 . 4 5  0 . 0 2
0 . 4 8  8 . 5 0  0 . 0 2
0 . 55 (3. 56 0 .01

TITRATIO N 2



X -  AX I S  STARTS AT - 0 . 1  UNITS = 1 . 0
Y -  AXI S  STARTS AT 0 UNITS = 0 . 5

I = EXPERIMENTAL NBARS
_ = THEORETICAL N8ARS



1 . ttW 
1 . 90 
2 . 0 8  
2 . 1 0  
2 . 2 0
2 . 30  
2 , 4 6
2 . 5 0  
2 . 6 4
2 . 7 0  
2 . 8 6
2 . 9 0
3 . 0 0
3 . 1 0  
3 . 2 0  
3 . 3 2  
3 . 40
3 . 50  
3 .60
3 . 70
3 . 30
3 . 90
4 . 0 0
4 . 10  
4 . 2 2
4 . 30  
<1.40
4 . 50

1 0 . 6 - 4  . 68 0 . 06 t t .Uo
7 . 8 - 4 . 6 0 0 • 07 0 . 97
5 . 2 - 4 . 5 4 0 . 08 0 . 08
2 . 9 - 4 . 4 8 0 . 0 9 0 . 09
0 . 6 - 4 . 4 2 0 . 1 0 0 . 1 0

-1 .6 - 4 . 3 7 0 . 11 6 . 11
- 3 . 5 - 4 . 3 3 0 . 1 2 0 . 1 2
- 5 . 4 - 4 . 2 9 0 . 1 3 0 . 1 3
- 8 . 0 - 4 . 2 4 0 . 1 5 0 . 1 4
- 9 . 4 - 4 . 2 1 0 . 1 5 0 . 1 5

- 1 1 . 1 - 4 . 1 8 0 . 1 7 0 . 1 6
- 1 3 . 2 - 4 . 1 3 0 . 1 8 ? . 1 8
- 1 4 . 9 - 4 . 1 1 0 . 1 9 0 . 1 8
- 1 6 . 8 - 4 . 0 7 0 .20 0 .20
- 1 8 . 3 - 4 . 6 4 0 .21 0 . 21
-21 . 2 - 4 . 0 0 0 . 23 0 . 2 ?
- 2 2 . 8 - 3 . 9 8 0 . 24 9 . 2 3
- 2 4 . 8 - 3 . 9 5 0 . 25 0 . 24
- 2 6 . 8 - 3 . 9 ? 0 . 26 0 . 26
- 2 9 . 4 - 3 . 8 9 0 . 27 0 . 27
- 31  . 5 - 3 . 8 7 0 . 29 0 . 28
- 3 4 , 3 - 3 . 8 3 0 .30 0 .30
- 3 6 . 7 - 3 . 8 1 6 .31 0 .31
- 3 9 . 6 - 3 . 7 9 0 . 33 0 . 32
- 4 3 . 7 - 3 . 7 5 0 . 34 0 . 34
- 4 6 . 5 - 3 . 7 3 0 . 35 0 . 35
- 5 0  .6 - 3 . 7 1 0 . 37 0 . 36
- 5 5 . 6 - 3 . 6 8 0 . 38 0 . 38

Log K 1 ( S r I I ) -DHP- 1 5 -aneN 203

0 . uo 
0 . 0 0  
0 .90 
0 . 0 0  
0 . 00  
0 . 0 0  
0 .00 
0 .00 
0 . 00 
0 . 00  
0 . 00  
0 . 0 0  
0 . 00  
0 . PlP 
0 . 0 0  
0 . 00  
0 . 00
0 .00 

*0.01 
0 .00 
0 . 00  
0 .00 
0 .00 
0 .00 
0 . 0 0  
0 . 00  

- e . e i l  
- 0 . 01



Log K.l(SrII )-DHP-l5-aneH203

V/M L

1 . 86 
2 . 0 0  
2.22  
2 . 4 0  
2 . 6 0  
2 . 8 0
3 . 0 2  
3 . 2 0  
3 . 4 2  
3 .6 *  
3 . 8 0
4 . 0 2

V/ML

1 .50
1 .60
1 .70

ACID CONSTANTS:

PKA ( 1 )  = 8 . 3 0  
PKA ( 2 )  = 7 . 6 2

MATRIX CONDITION NUMBER -  
CONVERGENCE IN  * 2 *  CYCLES 
RMSD = . 0074  
SUM CELTA SQUARED = .00

PARAMETERS AND ERRORS

LOG K <1> = 3 . 4 6 3  + -

1 . 0 0 0 0

. 003

- 8 7  
- 9 3  
- 9 9  

-103 
-108 
- 1 1 2 . 7  
- 1 1 8 . 4  
-122 
-128 
-133 
-140 
-148

T ITR ATIO N  1

E0 /MV
IN IT  VOL. /'ML 
H+ IN  CELL/MMOL 
L IG  IN  CELL/MMOL 
M IN  CELL /MMOL 
TITRANT B - /M

330 . 7  
20 .00  

0 . 2 5 1 0 0  
0 . 09 7 0 0  
0 . 0 6 6 6 0  
0 . 0 5 1 5 0

E/MV LG

- 4 . 2 9  
- 4 . 1 4  
- 3 . 9 9  
- 3 . 8 9  
- 3 . 7 8  
-3.  70 
- 3 . 5 9  
-3 .51 
- 3 . 4 2  
- 3 . 3 4  
- 3 . 2 5  
- 3 . 1 6

NBAR

0 . 1 i 
0 . 1 6  
0 .21 
0 . 26  
0 .31 
rf . 37  
0 . 42  
0 . 47  
0 . 53  
0 . 58  
0 . 62  
0 .6 8

TITR ATIO N  2

E0 /MV
I N I T  ^OL / ML 
H+ IN CELL/MK 
L IG  IN  CELL/MMU 
M IN  CELL /MMOL 
TITRANT B - /M

E/MV LG NBAR TH

: c  .8 - 4 . 9 6 0 . 0 3 0 . 03
1 7 . 3 - 4 . 8 6 0 . 0 4 0 . 04
1 3 . 7 - 4 . 7 6 0 . 05 0 . 05



I
1

, -L
J r

I

I

X -  AXI S  STARTS - ‘ . 9  UNITS = 1 . 0
Y -  AXIS STARTS k T i. UNITS = 0 . 5

! = EXPERIMENTAL NBa RS 
_  = THEORETICAL NBARS



' * 'Mi E/WV L6 NCAP TH TM-NOAR

1 .62 - 4 . 7 6 0 . 1 0 0 . 1 1 0 .0 1
1 .30 7 8 . 1 - 4 . 5 8 0 . 1 5 0 . 1 6 0 .01
2 .8 0 - 8 3 . 6 - 4 . 4 4 0 .21 8 .21 0 .00
2 . 2 0 3 8 . 8 -4 .31 3 .2 7 0 .2 6 - 0 . 0 :
2 . 4 0 - 9 2 .9 - 4 . 1 7 0 .3 3 0 .32 - 0 . 0 1
■?. <e • 4 .0 7 *  . 3 9 0 . 38 -0 .0 1
2 . 8 0 - 1 0 3 . 3 - 3 . 9 8 0 .4 5 0 .4 3 - 0 . 02
3 . 0 0 - 1 0 8 . 2 - 3 . 8 8 0 .51 0 .4 9 -0  .C2
3 .2 0 - 1 1 3 . 0 - 3 . 7 9 0 .58 0 .5 4 -0  .0 4
3 .4 P -1 1 8 . 9 - 3 . 6 3 « . 63 0 . 6 0 -0  .0 3
3 .  60 - 1 2 5 . 0 - 3 . 5 8 0 . 6 9 0 .6 6 -0  .0 3
3 . 80 - 1 3 0 .7 - 3 . 5 0 0 .7 5 0 .70 -0  .0 5
4 . 0 0 - 1 3 8 . 8 - 3 . 3 9 d .80 0 . 7 5 -0  .0 5

T ITR ATIO N  3

E0 /MU =
IN  IT  VOL /M L = 
L IG  IN CELL/MMOL = 
M IN CFI L /MMOL = 
TITRANT H+ /M  =

3 3 2 . 5  
19 . 00  

0 . 0 7 2 9 8  
0 . 06 6 4 0  
0 . 0 5 0 1 ?

V/M L E/MV LG NBAR TH T ii- lNBAR

0 . 20 - 1 6 5 . 2 - 3 . 2 9 0 . 82 0 . 7 9 - 0 . 03
0 . 40 •1 4 3 . 2 3 . 49 0 . A 7 0 .70 -0 . 06
0 . 60 - 1 3 2 . 7 - 3 . 5 8 0 . 69 0 . 6 6 - 3 .03
O . 80 - 1 7 2 . 4 -3 .  74 A . 63 0 . 57 -0 • 36
1 . 00 - 1 1 6 . 0 - 3 . 8 3 0 .56 0 . 52 - 0 .03
1 . i . 9 ? 0 .50 0 . 44 - 0 .05
1 . 40 - 1 0 3 . 4 - 4 . 0 d 0 . 43 0 . 39 - 0 . 04
1 . 60 9 6 . 9 -4 .20 3 . 37 0 .31 -0 .05
1 . 80 - 9 2 . 0 - 4 . 3 1 0 .30 0 .26 - 0 . 03
2 . 00 - 8 5 . 3 - 4 . 4 8 0 .24 0 . 2 0 - 0 .04
2 .20 - 7 9 . 6 - 4 . 6 2 0 . 1 8 0 . 1 5 - 0 . 0 3

Log K 1 / C A /  DHP-15 -aneN203
X x u

I i

I i



Log Ki(Call) DHP- 15-i%»«P203

ACID CONSTANTS:

PKA <1)  «• 8 . 3 0  
PKA < 2)  = 7 . 6 2

MATRIX CONDITION NUMBER = 1 . 0 0 0 0
CONVERGENCE IN  # 3 *  CYCLES
RMSD = .0521
SUM DELTA SQUARED = .0 ?

PARAMETERS AND ERRORS

LOG K ( I )  = 3 . 8 6 4  + -  . 018

TITRATIO N 1

E0 /M V = 4 1 6 . 6
IN IT  VOL /M L = 2 0 . 0 0
H+ IN CELL/MMOL = 0 . 0 7 5 3 0
L I G IN CELL/MMOL = 0 . 0 2 9 1 0
M IN CELL /MMOL = 0 . 0 1 6 5 0
TITRANT B -  /M  = 0 . 05 1 5 0

V/M L E/MV LG

0 . 6 0  - 1 2 . 3  - 4 . 4 8
0 . 7 0  - 2 1 . 9  - 4 . 2 4
0 . 8 0  - 2 9 . 7  - 4 . 0 7
0 . 9ft - 3 8 . 4  - 3 . 9 0
0 . 7 4  - 4 2 . 3  - 3 . 8 3
1 . 0 0  - 4 7 . 4  - 3 , 7 5
1 . 0 4  - 5 1 . 6  - 3 . 6 8
1 . 1 0  - 5 8 . 2  - 3 . 5 8
1 . ?0  -6E>. 3 - 3 . 4 8

NBAR TH TH-NBAR

0 . 1 4  0 . 2 0  0 . 0 6
0 . 2 2  0 . 3 0  0 . 0 8
0 . 3 2  0 . 3 8  0 . 0 6
0 . 4 0  0 . 4 8  0 . 0 8
0 . 4 3  0 . 5 2  0 0?
0 . 4 9  0 . 5 7  0 . 0 8
' * .51 0 . 6 0  0 , 0 9
* . 5 5  0 . 6 6  0 . 11
0 . 6 6  0 . 71  0 . 0 5

TITR ATIO N  2

E0 /M V =
I N I T  VOL / ML = 
H+ IN CELL MMOL «  
L IG  IN  CELL/MMOL = 
M IN  CELL /MMOL = 
TITRANT B - /M  =

330 . 7  
20 .00 

0 . 251 °! 
* .1 9 7  f  
0 . 0 6 ^ I o  
0 0 M 5 0



E0 /MV =
IN IT  VOL /M L = 
H+ IN  CELL/MMOL = 
L IG  IN  CELL/MMOL = 
M IN  CELL /MMOL = 
TITRANT B- /M  =

4 2 8 . 5  
18 . 60  

0 .2 1 7 9 5  
0 . 0 7 2 6 5  
0 . 0 9 9 9 0  
0 . 05 0 1 0

V /M L E/MV LG NBAR TH TH-NBAR

2 . 0 0 1 4 8 . 2 - 1 0 . 8 5 0 . 1 4 0 . 1 4 0 .00
2 . 1 0 1 4 4 . 9 - 1 0 . 7 6 0 . 1 7 0 . 1 7 0 .00
2 . 2 0 14 2 . 0 - 1 0 . 6 8 0 . 1 9 0 . 1 9 0 .00
2 . 3 0 1 3 9 . 2 - 1 0 . 6 1 0 .21 0 . 22 0 .00
2 . 4 0 1 3 6 . 6 - 1 0 . 5 4 0 . 2 4 0 . 24 0 .00
2 . 5 0 134.1 - l b . 48 0 . 26 0 . 27 0 . 01
2 . 6 0 131 . 8 - 1 0 . 4 3 0 . 29 0 . 29 0 . 01
2 . 7 0 1 2 9 . 4 - 1 0 . 3 8 0 . 31 6 . 3 2 0 . 01
2 . 8 0 1 2 7 . 3 - 1 0 . 3 4 0 . 34 0 . 34 0 .60
2 . 9 0 1 2 4 . 9 - 1 0 . 2 9 0 . 3 6 0 . 37 0 . 0 0
3 . 0 0 1 2 2 . 6 - 1 0 . 2 4 0 . 3 9 0 . 39 0 .00
3 . 1 0 120 . 3 - 1 0 . 2 0 0 .41 0 . 4 2 0 . 0 0
3 . 2 0 1 1 8 . 2 - 1 0 . 1 7 0 . 44 0 . 44 0 . 0 0
3 . 3 0 1 1 5 . 5 - 1 0 . 1 2 0 . 46 0 . 46 0 . 0 0
3 . 4 0 1 1 3 . 5 - 1 0 . 0 9 0 . 49 0 . 48 “ 0 . 01
3 . 5 0 1 1 0 . 2 - 1 0 . 0 3 0 . 51 0 .51 0 . 0 0
3 . 6 0 1 0 7 . 5 - 1 0 . 0 0 0 . 5 4 0 . 53 - 0 . 0 1
2 . 7 0 1 0 4 . 7 - 9 . 9 7 0 . 56 0 . 55 - 0 . 0 2
3 . 8 0 101 . 7 - 9 . 9 4 0 . 5 9 0 . 56 - 0  . 03
3 . 9 e 9 8 . 5 - 9 . 9 2 0 .61 0 . 57 - 0  . 04

T ITR ATIO N  3

E0 /MU
IN IT  VOL /ML.
H+ IN  CELL/MMOL 
L IG  IN  CELL/MMOL 
M IN  CELL /MMOL 
TITRANT B - /M

*■*3.4 
15 . 0 0  

0 . 2 1 7 9 5  
0 . 0 7 2 6 5  
0 . 1 6 6 5 0  
0 . 0 5 0 1 0

K>/ML E/MV LG NBAR TH TH-NBAR

2 . 1 0 170 .0 -11  . 03 0 . 1 0 0 . 1 0 0 .00
2 . 2 0 1 6 7 . 4 - 1 0 . 9 7 0 . 11 0 . 11 - 0 . 0 1
2 . 3 0 1 6 4 . 9 - 1 0 . 9 0 0 . 1 3 0 . 1 2 - 0 . 0 1
2 . 4 0 1 6 2 . 9 - 1 0 . 8 6 0 . 1 4 0 . 1 3 - 0  ,31
2 . 5 0 1 60 , 3 - 1 0 . 8 0 0 . 1 6 0 . 1 5 - 0 . 0 1
2 . 6 0 1 5 3 . 3 - 1 0 . 7 6 0 . 1 7 0 . 1 7 - 0 . 0 1
2 . 7 0 156.1 - 1 0 . 7 1 0 . 1 ? 0 .  IS - 0 .01
2 . 8 0 154.1 - 1 0 . 6 7 0 .20 8 . 1 9 - 0 . 0 1
2 . 9 0 152 . 2 - 1 0 . 6 4 0 . 22 0 .21 - 0 . 0 1
3 . 0 0 150 . 3 - 1 0 . 6 1 6 . 2 3 0 . 2 2 - 0  . 02
3 . 1 0 1 4 8 . 4 - 1 0 . 5 8 0 . 2 5 0 . 2 3 - 0 . 0 2
3 . 2 0 1 4 6 . 3 - 1 0 . 5 5 0 . 26 0 . 2 4 - 0  . 02
3 . 3 0 1 4 4 . 3 - 1 0 . 5 2 0 . 2 8 0 . 2 5 - 0  . 02
3 . 4 0 1 4 2 . 2 - 1 0 . 5 0 0 . 29 0 . 2 7 - 0  . 03
3 . 5 0 1 3 9 . 9 - 1 0 . 4 7 0 .31 0 . 2 8 - 0  . 03

Log K 1 ( C d l I ) - 1 5 - a n e - N 3 0 2



Log K1(CdlI)-15-ane-N302

ACID CONSTANTSi

PKA <1)  = 9 . 2 ?  
PKA < 2)  = 8 . 5 0  
PKA < 3)  = 2 . 1 2

MATRIX CONDITION NUMBER = 1 .0 0 0 0
CONVERGENCE IN  * 2 *  CYCLES
RMSD -  . 0 1 3 9
SUM DELTA SQUARED = .01

PARAMETERS AND ERRORS

LOG K <1> = 1 0 .0 5 3  ♦ - .004

TITRATION 1

E0 / n j  « 4 0 9 . 2
I N I T  *JOL /M L  » 17 .0 0
H+ IN CELL/MMOL - 0 . 2 1 7 9 5
L IG  IN CELL/MMOL = 0 . 0 7 2 6 5
M IN CELL /MMOL ■ 0 . 0 6 6 6 0
TITRANT B - /M  = 0 . 0 5 0 1 0

V/M L E/MV LG NBAR TH TH-NBAR

1 .70 1 3 4 .7 - 1 0 . 9 6 0 . 1 0 0 .1 1 0 .0 1
1 .80 1 3 0 .0 - 1 0 . 8 2 0 . 1 4 0 . 1 5 0 .0 1
1 .90 1 2 5 . 6 - 1 0 . 6 9 0 . 1 7 * . ! 9 0 .0 1
2 . 0 0 121 .9 - 1 0 . 5 9 0 .2 1 /  . 23 0 . 0 2
2 . 1 0 1 1 8 . 8 - 1 0 . 5 0 0 . 2 5 0 .2 6 0 . 6 2
2 . 2 0 1 1 5 . 5 - 1 0 . 4 1 0 . 2 8 0 .30 0 .0 2
2 . 3 0 1 1 2 .9 - 1 0 . 3 5 0 . 3 2 0 . 3 4 0 . 0 2
2 . 4 0 1 1 0 .0 - 1 0 . 2 7 0 .3 6 0 . 3 8 0 . 0 2
2 . 5 0 1 0 7 .4 - 1 0 . 2 1 0 .40 0 .4 1 0 .0 1
2 . 6 0 1 0 4 . 5 - 1 0 . 1 4 0 . 4 3 0 .4 5 0 . 0 2
2 . 7 0 1 0 1 . 8 - 1 0 . 0 8 0 .4 7 0 .49 0 . 0 2
2 . 8 0 9 8 . 7 - 1 0  .00 0 .51 0 . 5 3 0 .0 2
2 . 9 0 9 6 . 3 - 9 . 9 5 0 .55 0 .5 6 0 .0 1
3 . 0 0 9 3 . 2 - 9 . 8 8 0 . 5 8 0 .60 0 . 0 2
3 . 1 8 9 0 . 3 - 9 . 8 2 0 .6 2 0 .6 3 0 .0 1
3 . 2 0 8 7 . 2 - 9 . 7 5 0 .6 6 0 .6 7 0 .0 1
3 . 3 0 8 3 . 7 - 9 . 6 7 0 .70 0 .71 0 .0 1
3 . 4 0 7 9 . 7 - 9 . 5 8 0 .7 3 0 .7 5 0 .0 1
3 . 5 0 7 6 . 5 - 9 . 5 3 0 .7 7 0 . 7 7 0 . 0 0
3 . 6 0 7 2 . 4 - 9 . 4 4 0 .81 0 .80 - 0 . 0 1
3 . 7 0 6 5 . 9 - 9 . 2 9 0 . 8 5 0 .8 5 0 .0 1
3 . 8 0 61 .0 - 9 . 2 0 0 .8 8 0 . 8 8 - 0 . 0 1
3 . 9 0 5 2 . 9 - 9 . 0 1 0 .9 2 0 . 9 2 0 .00
4 . 0 0 4 0 . 3 - 8 . 7 0 0 . 9 6 0 .9 6 0 . 0 0

TITRATION 2



Log K1 (Pbl I ) - 15- an<e -N302

X - A X I S  STARTS AT - 1 1 . 5  UNITS - 1 . 0
Y -  AX IS  STARTS AT 0 UNITS -  0 .5

! -  EXPERIMENTAL NBARS 
_  = THEORETICAL NBARS



V/M L E/MV LG NBAR TH TH-NBAR

1 .60 1 4 6 . 2 - 1 1 . 3 3 0 . 0 6 0 .0 5 - 0 . 0 1
1 .7G 1 3 8 . 4 - 1 1 . 0 9 0 . 1 0 0 . 0 9 - 0 . 0 1
i .80 1 3 2 . 2 - 1 0 . 9 0 0 . 1 4 0 . 1 3 - 0 . 0 1
1 .90 1 2 7 . 5 - 1 0 . 7 6 0 . 1 7 0 . 1 7 e .00
2 . 0 0 1 2 3 . 8 - 1 0 . 6 5 0 .21 0 .21 0 .00
2 . 1 0 120 .2 - 1 0 . 5 5 0 .2 5 0 . 2 5 0 .00
2 . 2 0 1 1 6 . 7 - 1 0 . 4 5 0 .2 8 0 .2 9 0 .01
2 . 3 0 1 1 4 . 2 - 1 0 . 3 9 0 .3 2 0 . 3 2 0 . 0 0
2 . 4 0 1 1 1 .0 - 1 0 . 3 1 0 .3 6 0 . 3 6 0 .01
2 . 5 0 1 0 8 . 4 - 1 0 . 2 4 0 .40 0 . 4 0 0 .00
2 . 6 0 1 0 5 . 5 - 1 0 . 1 7 0 . 4 3 0 . 4 4 0 .0 1
2 . 7 2 1 0 2 . 8 - 1 0 . 1 1 e .4 8 0 . 4 7 - 0 . 0 1
2 . 8 0 100 .9 - 1 0  .07 0 .51 0 .50 - 0 . 0 1
2 . 9 0 9 7 . 5 - 9 . 9 9 0 . 5 5 0 .5 4 0 .0 0
3 . 0 0 9 4 . 6 - 9 . 9 3 0 . 5 8 0 . 5 8 0 .00
3 . 1 0 91 .8 - 9 . 8 7 0 .6 2 0 .61 - 0 . 0 1
3 . 2 0 8 8 . 6 - 9 . 8 0 0 . 6 6 0 . 6 5 - 0 . 0 1
3 . 3 0 8 5 . 7 - 9 . 7 4 0 .70 0 .6 8 - 0 . 0 2
3 . 4 0 8 2 . 3 - 9 . 6 7 0 . 7 3 0 . 7 1 - 0  . 0 2
3 . 5 9 7 8 . 7 - 9 . 6 0 0 .77 0 .7 5 - 0  .03
3 . 6 0 7 4 . 7 - 9 . 5 2 0 .81 0 .7 8 - 0  . 0 3
3 . 7 0 7 0 . 3 - 9 . 4 4 0 . 8 5 0 .81 - 0 . 0 4
3 . 8 0 6 5 . 0 - 9 . 3 3 0 .8 8 0 . 8 4 - 0 . 0 4
3 . 9 0 5 8 . 6 - 9 . 2 0 0 .9 2 0 .8 8 - 0  .b 4
4 . 0 0 50 .2 - 9 . 0 3 6 . 96 0 . 9 2 - 0 . 0 4
4 . 1 0 3 8 . 3 - 8 . 7 8 1 .00 0 .9 5 - 0  .0 5

TITR ATIO N  3

E0
INJT VOL

/MV
/ML

4 0 9 . 4  
20 .00

H* IN CELL/MMOL m 0 . 2 1 7 9 5
L IG  IN CELL/MMOL - 0 . 0 7 2 6 5
M IN CELL /MMOL MS 0 . 0 8 3 2 5
TITRANT B -  /M 0 . 0 5 0 1 0

V/M L E/MV LG NBAR TH TK-NBAR

1 .8 0 131 .9 - 1 0 . 9 4 0 .1 1 0 . 1 2 0 .0 1
1 .90 128 .1 - 1 0 . 8 3 0 . 1 4 0 . 1 5 0 .0 1
2 . 0 0 1 2 3 . 7 - 1 0 . 7 0 0 . 1 7 0 . 1 9 0 . 0 2
2 . 1 0 120 . 1 - 1 0 . 6 0 0 .20 0 . 2 3 0 .0 3
2 . 2 0 1 1 8 . 2 - 1 0 . 5 6 0 .2 3 0 . 2 4 0 . 0 2
2 . 3 0 1 1 5 . 3 - 1 0 . 4 8 0 . 2 6 0 . 2 8 0 . 0 2
2 . 4 0 1 1 2 . 4 - 1 0 . 4 1 0 . 2 9 0 .3 1 0 .02
2 . 5 0 1 0 9 . 9 - 1 0 . 3 5 0 . 3 2 0 . 3 4 0 . 0 3
2 . 6 0 1 0 7 . 3 - 1 0 . 2 9 0 . 3 5 0 . 3 8 0 . 0 3
2 . 7 0 1 0 5 . 5 - 1 0 . 2 5 0 . 3 8 0 . 3 9 0 .02
2 . 8 0 1 0 2 . 5 - 1 0 . 1 8 0 .41 0 .4 3 0 . 0 3
2 . 9 0 100 .3 - 1 0 . 1 4 0 .44 0 .4 6 0 . 0 2
3 . 0 0 9 8 . 0 - 1 0  .0 9 0 . 4 7 0 . 4 8 0 .02
3 . 1 0 9 5 . 3 - 1 0 . 0 4 0 .50 0 . 5 2 0 . 0 2
3 . 2 0 9 2 . 5 - 9 . 9 8 0 . 5 3 0 .5 5 0 .02
3 . 3 0 90 .0 - 9 . 9 4 0 . 5 6 0 .5 7 0 .02
3 . 4 0 8 7 . 4 - 9 . 9 0 0 . 5 9 0 . 6 0 0 .0 1
3 . 5 0 8 4 . 3 - 9 . 8 4 0 . 6 2 0 .6 3 0 .01
3 . 6 0 81 .1 - 9 . 7 9 0 . 6 5 0 . 6 5 0 .0 1
3 . 7 0 7 8 .1 - 9 . 7 5 0 . 6 8 0 .6 7 0 .00
3 . 8 0 7 4 . 5 - 9 . 7 0 0 .71 0 .70 - 0 . 0 1
3 . 9 0 70 . 6 - 9 . 6 6 0 .7 4 0 . 7 2 - 0  .02
4 .  tJB 06  .  19

** 9 n -> A - a



Log K 1(P b l I )-15-ane-N302

ACID CONSTANTS!

PKA <1> = 9 . 2 ?  
PKA ( ? )  = 8 . 3 8  
PKA < 3)  = 2 . 1 2

MATRIX CONDITION NUMBER = t . 0 0 0 0
CONVERGENCE IM * 3 *  CYCLES
RMSD = .0 1 8 4
SUM DELTA SQUARED = .0 2

PARAMET £RS AND ERRORS

LOG K <1> «  10 . 0 6 7  «■- . 0 0 5

“ITRATION 1

E0 /MU «
I N I T  UOL /M L  =
H+ IN CELL/MMOL «
LIC-i IN  CELL/MMOL «
M IN  CELL /MMOL =■
TITRANT B - /M  =

4 4 3 . 4  
15 .00  

0 . 2 1 7 9 5  
e . 0 7 2 4 5  
0 . 1 6 4 5 0  
0 .05010

V/ML E/MU LG

2 . 1 0  1 6 9 . 4  - 1 1 .G 1
2 . 2 0  1 6 6 . 8  - 1 0 . ?4
2 . 3 0  1 6 4 . 3  - 1 0 . 8 8  
2 . 4 d  1 6 2 .0  - 1 0 . 8 3
2 .5 0  1 5 9 . 7  - 1 0 . 7 8
2 . 6 0  1 ? 7 . 7 - 1 0 . 7 4  
2 . 7 0  1 5 5 . 6  - 1 0 . 6 9
2 . 8 0  :?53.6 - 1 0 . 6 5  
2 . 9 0  1 5 1 . 7  - 1 0 . 6 2
3 . 0 0  1 4 9 . 8  - 1 0 . 5 9
3 .1 0  1 4 7 . 9  - 1 0 . 5 6
3 . 2 0  1 4 5 . 9  - 1 0 . 5 3
3 . 3 0  i 4 3 . 9 - 1 0 . 5 1
3 . 4 0  1 4 1 . 8  - 1 0 . 4 8
3 .5 0  1 3 9 . 6  - 1 0 . 4 4
3 .6 0  1 3 7 . 2  - 1 0 . 4 3

NBAR TH TH-NBAR

0 . 1 0  0 . 1 0  0 . f i 0
0 . 1 1  0 . 1 2  0 . 0 0
0 . 1 3  0 . 1 3  0 . 0 0
0 . 1 4  0 . 1 5  0 . 0 0
0 . 1 6  0 . 1 6  0 . 0 0
0 . 1 7  0 . 1 8  0 . 0 0
0 . 1 9  0 . 1 9  0 . 0 0
0 . 2 0  0 . 2 1  0 . 0 0  
0.22 0.22 0.00
0 . 2 3  0 . 2 3  0 . 0 0
0 . 2 5  0 . 2 4  - 0 . 0 1
0 . 2 6  0 . 2 5  - 0 . 0 1
0 . 2 8  0 . 2 7  - 0 . 0 1
0 . 2 9  0 . 2 8  - 0 . 0 2
0 .3 1  0 . 2 9  - 0 . 0 2
0 . 3 2  3 . 3 0  - 0 . 0 2

T ITR ATIO N  2

E0 /MU = 4 0 9 . 2
I N I T  UOL /M L  •= 17 .00
H+ IN CELL/MMOL = 0 . 2 1 7 9 5
L IG  IN CELL/MMOL = 0 . 0 7 2 6 5



7 .0 0 - 1 4 4 . 6 9 . 3 5 0 .61 0 .5 6 -0
7.  i e - 1 4 6 . 7 9 . 3 9 0 . 5 8 0 .5 3 - 3 . 8 5
7 . 20 - 1 4 8 . 7 9 . 4 2 0 .5 4 0 . 5 0 - 0  .0 4
7 . 30 - 1 5 0 . 7 9 . 4 6 0 .51 0 .4 7 - 0 . 0 4
7 . 40 - 1 5 2 . 8 9 . 4 9 0 .4 8 0 .4 5 - 0 . 0 3
7 . 5 0 - 1 5 4 . 4 9 . 5 2 0 . 4 4 0 . 4 3 - 0 . 0 1

P K A - l 5 - a n e - N 3 0 2

X -  A X IS  STARTS AT 2 .2  UNITS -  1 .0
Y -  AX IS  STARTS AT 0 UNITS *  0 .5

! *  EXPERIMENTAL NBARS 
_  -  THEORETICAL NBARS



V / M L E/MU PH NBAR TH TH-NBAR

0 . 1 0 2 6 8 . 6 2 . 3 7 2 . 3 8 2 . 3 6 -D . 0 2
0 .20 2 6 7 . 6 2 . 39 2 . 3 6 2 . 3 5 - 0 . 0 1
0 .30 2 6 6 . 4 2 . 41 2 . 3 5 2 . 3 4 - 0 . 0 1
0 .49 2 6 5 . 2 2 . 4 3 2 . 3 4 2 . 3 3 - 0 . 0 1
0 .50 2 6 4 .  1 2 . 4 4 2 . 3 3 2 . 3 2 - 0 . 9 1
0 .60 2 6 2 . 6 2 . 4 7 2 . 3 2 2 . 31 - 0 . 0 1
0 .70 261 . 2 2 . 4 9 2 . 31 2 . 3 0 - e  .01
f) .80 2 5 9 . 8 2 . 5 2 2 . 2 9 2 . 2 8 - 0 . 0 1
0 .90 2 5 8 . 1 2 . 5 5 2 . 2 9 2 . 2 7 - 0 . 0 1
1 .00 2 5 6 . 8 2 . 5 7 2 . 2 7 2 . 2 6 - 0 . 0 1
1 . 10 2 5 5 . 1 2 . 6 0 2 . 2 6 2 . 2 5 - 0 . 6 1
1 .20 2 5 3 . 4 2 . 6 3 2 . 2 5 2 . 2 4 - 0 . 0 1
1 .30 251 . 7 2 . 6 5 2 . 2 3 2 . 2 2 - 0 . 8 1
1 .40 2 4 9 . 7 2 . 6 9 2 . 2 2 2 . 21 - 0 . 0 1
1 . 50 2 4 7 . 8 2 . 7 2 2 . 21 2 . 26 - 0 . 0 1
1 .60 2 4 5 . 7 2 . 7 6 2 . 1 9 2 . 1 9 - 0 . 0 1
1 .70 2 4 3 . 5 2 . 7 9 2 . 1 8 2 . 1 7 - 0 . 0 1
1 .80 240 . 8 2 . 8 4 2 . 1 7 2 . 1 6 - 0 . 0 1
1 ,90 2 3 8 .  1 2 . 8 8 2 . 1 5 2 . 1 5 - 0 . 0 1
2 . 0 0 2 3 5 . 3 2 . 9 3 2 . 1 4 2 . 1 3 - 0 . 0 1
2 . 1 0 2 3 2 . 0 ✓..99 2 . 1 3 2 . 1 1 - 0 . 0 1
2 . 2 0 2 2 8 . 2 3 . 0 5 2 . 11 2 . 1 0 - 0 . 0 1
2 . 3 0 2 2 4 . 4 3 . 1 2 2 . 1 0 2 . « 9 0 .00
2 . 4 0 2 1 9 . 7 3 . 2 0 2 . 0 8 2 . 0 8 0 . 0 0
2 . 5 0 2 1 4 . 0 3 . 2 9 2 . 0 7 7. . 06 0 . 0 0
2 . 6 0 2 0 6 . 6 3 . 4 2 2 . 0 5 2, 05 0 . 0 0
2 . 7 0 1 5 6 . 7 3 . 5 8 2 . 0 3 2 . 0 3 0 . 00
2 . 8 0 180 .4 3 . 8 6 2 . 0 2 2 . 0 2 0 . 0 0
2 . 9 0 1 3 9 . 3 4 . 5 5 2 . 0 0 2 . 0 0 0 .00
3 . b  ti 10.1 6 . 7 4 1 . 97 1 . 98 0 . 61
3 . 1 0 - 1 9 . 1 7 . 2 3 1 . 94 1 . 95 0 . 0 1
3 . 2 0 - 3 3 . 2 7 . 4 7 1 .90 1 .91 0 . 0 1
3 . 3 0 - 4 2 . 6 7 . 6 3 J . 87 1 . 88 0 . 01
3 . 4 0 - 4 9 . 9 7 . 7 5 1 . 84 1 . 84 0 . 0 0
3 . 5 0 - 5 5 . 8 7 . 8 5 1 .80 1 .80 0 . 0 0
3 . 6 0 - 6 1 . 0 7 . 9 4 1 . 7 7 1 . 77 0 .00
3 . 70 - 6 5 . 1 8 . 01 1 . 73 1 . 73 0 . 0 0
3 . 8 0 - 6 9 . 2 8 . 0 8 1 .70 1 . 69 0 . 0 0
3 . 9 0 - 7 3 . 2 8 . 1 5 1 . 6 6 1 . 65 - 0 . 0 1
4 . 0 0 - 7 6 . 4 8 . 2 0 1 . 6 3 1 . 62 - 0 . 0 1
4 . 1 2 - 7 9 . 2 8 . 2 5 1 . 59 1 . 59 0 .00
4 . 7 0 - 8 3 .  1 8 . 31 1 . 5 6 1 . 54 - 0 . 0 2
4 . 3 0 - 8 5 . 3 8 . 3 5 1 . 53 1 .51 - 0  . 0 2
4 . 4 0 - 8 8 . 0 8 . 4 0 1 . 4 9 1 . 47 - 0 . 0 2
4 . 5 0 - 9 0  . 7 8 . 4 4 1 . 4 6 1 . 44 - 0 . 0 2
4 . 6 0 - 9 3 . 2 8 . 4 8 1 . 43 1 . 46 - 0 . 0 3
4 . 7 0 - 9 5 . 5 8 . 5 2 1 . 3 9 1 . 3 6 - 0 . 0 3
4 . 8 0 - 9 8 . 0 8 . 5 7 i . 36 1 . 33 - 0 . 0 3
4 . 9 0 - 1 0 0  .4 6 . 61 1 . 3 2 1 . 29 - 0 . 0 4
5 . 0 0 - 1 0 3 . 0 8 . 6 5 1 . 2 9 1 . 24 - 0 . 0 4
5 . 1 0 - 1 0 5 . 0 8 . 6 8 1 . 2 5 1 .21 - 0  . 04
5 . 2 0 - 1 0 7 . 3 8 . 7 2 1 . 22 i  . 17 - 0 . 0 5
5 . 3 0 - 1 0 9 . 4 8 . 7 6 1 . 1 9 1 . 1 4 - 6 . 0 5
5 . 4 0 - 1 U . 6 8 . 8 0 1 . 1 5 1 .10 - 0  , 05
5 . 5 8 - 1 1 3 . 7 8 . 8 3 1 . 1 2 1 . 06 — 0 . 0 5
5 . 6 0 - 1 1 5 . 9 8 . 8 7 1 . 6 8 1 . 0 3 - 0 . 0 6
5 . 7 0 - 1 1 8 . 1 8 . 91 1 . 0 5 0 . 99 - 0  . 0 6
5 . 8 0 - 1 2 0 . 2 8 . 9 4 1 . 0 2 0 . 95 - 0  ,0V
5 . 9 0 - 1 2 2 . 3 8 . 9 8 0 . 9 8 0 . 92 - 0 . 0 7
6  . 0 0 - 1 2 4 . 5 9 . 01 0 . 9 5 0 . 8 8 - 0 . 0 7
6 . 1 0 - 1 2 6 . 5 9 . 0 5 0 .91 0 . 8 4 - 0  . 07
6 . 2 0 - 1 2 8 . 6 9 . 0 8 0 . 80 0 .81 -3 . 0 7
6 . 3 0 - 1 3 0 . 2 9 . 1 1 0 . 85 0 . 78 - 0  07
6 . 4 0 - 1 3 2 . 8 9 . 1 5 0 . 81 0 .74 - 0  . 07
6 . 5 e - 1 3 4 . 7 9 . 1 9 0 . 78 0 . 7 1 - 0 . 0 7
i in - 1  14 A 9 . 22 0 . 74 0 . 6 8 - 0  . 0 7
6 • /  0 
6 . 8 0

- 1 3 8 . 7 
-1 4 0  .5

9 . 2 5
9 . 2 8

8  . /\
a . 6 8

ti ■ ©■♦
0 .6 2

_ H «. «
- 6  . 0 6

6 . 9 0 - 1 4 2 . 6 9 . 3 2 0 .64 0 .5® - 0  . 06



V/ML E/MV PH NBAR TH TH-NBAR

0 . 1 0 2 7 9 . 3 2 . 5 0 2 . 2 7 2 . 2 9 0 . 0 2
0 .20 2 7 7 . 6 2 53 2 . 2 6 2 . 2 8 0 . 0 2
0 .30 2 7 5 . 9 2 . 5 6 2 . 2 4 1 . 2  7 0 .0 2
0 .40 2 7 4 . 0 2 . 5 9 2 . 2 3 2 . 2 5 0 .0 2
0 .50 2 7 2 . 0 2 . 6 3 2 .2 1 2 . 2 4 0 .0 2
0 .60 2 6 9 . 8 2 . 6 6 2 . 2 0 2 . 2 2 0 .0 2
0 . 8 0 2 6 5 . 0 2 . 7 4 2 . 1 7 2 . 1 9 0 . 0 2
0 .90 2 6 2 . 3 2 . 7 9 2 . 1 6 2 . 1 8 0 . 0 2
1 .00 2 5 9 . 3 2 . 8 4 2 . 1 4 2 . 1 6 0 .0 2
1 .10 2 5 6 .  1 2 . 8 9 2 . 1 2 2 . 1 4 0 .0 2
1 .22 2 5 2 . 3 2 . 9 6 2 . 1 0 2 . 1 3 0 . fc3
1 .30 2 4 8 .  1 3 . 0 3 2 . 0 * 2 .1  1 0 . 0 2
1 .40 2 4 3 .  1 3 .1 1 2 . 0 8 2 . 0 9 0 .0 2
i  .50 2 3 7 . 2 3 .2 1 2 . 0 6 2 . 0 7 0 .02
1 .60 2 2 7 . 8 3 . 3 7 2 . 0 5 2 . 0 5 0 .0 1
I .70 2 1 4 . 9 3 . 5 9 2 . 0 3 2 . 0 3 0 .00
1 .£0 1 9 3 . 6 3 . 9 5 2 .0 1 2 .0 1 0 .00
1 .90 6 8 . 8 5 . 7 2 1 .9 9 2 . 0 0 0 .3 2
2 .0 0 0 . 9 7 .2 1 1 . 9 3 1 .9 5 0 .0 2
2 .1 0 - 1 7 . 0 7 .5 1 : .8 3 1 .90 0 .0 3
2 .  ?0 - 2 8 . 9 7 .7 1 : . 8 2 1 .8 5 0 .0 3
2 .3 0 - 3 8 . 2 7 . 8 7 1 . ' 7 1 .80 0 .0 3
2 .4 0 - 4 5 . 1 7 . 9 9 1 .7 2 1 . 7 4 0 .0 3
2 . 5 0 - 5 0  .3 8 . 0 7 1 .6 6 I .70 0 . 0 3
2 . 6 0 - 5 5 . 6 8 . 1 6 1 .61 1 .6 4 0 .0 3
2 . 7 0 - 6 0  .4 8 . 2 4 1 .5 6 1 . 5 9 0 . 0 3
2 . 8 0 - 6 4 . 7 8 . 3 2 1 .50 1 .5 4 0 .0 3
2 . 9 0 - 6 8 . 8 8 . 3 9 1 .4 5 1 . 4 8 0 .0 3
3 . 0 0 - 7 2 . 6 8 . 4 5 1 .40 1 .4 3 0 . 0 3
3 .1 0 - 7 6 . 7 8 . 5 2 1 .34 1 . 3 7 0 .0 2
3 . 2 0 - 8 0  .0 8 . 5 8 1 .2 9 1 . 3 2 0 . 0 3
3 . 3 0 - 8 3 . 3 8 . 6 3 1 .2 4 1 . 2 6 0 .0 3
3 .  10 - 8 7 . 3 8 . 7 0 1 . 1 8 1 .20 6 .0 1
3 . 5 0 - 9 0  .3 8 . 7 5 1 . 3 3 1 . 1 5 0 . 0 2
3 .6 0 - 9 3 . 1 8 . 8 0 x .0*1 1 . 0 9 0 . 0 2
3 " 2 - 9 7 . 1 8 . 8 6 1 .01 1 . 0 3 0 . 0 2
3 . 8 0 - 9 9 . 7 8 .9 1 0 . 9 7 0 . 9 8 0 .01
3 . 9 0 1 0 2 . 8 8 . 9 6 0 .9 2 0 . 9 3 0 .01
4 . 0 0 - 1 0 5 . 8 9 .0 1 0 .8 7 0 . 8 8 0 .0 1
4 . 1 0 - 1 0 8 . 8 9 . 0 6 0 .81 0 . 8 3 0 . 0 2
4 . 2 0 - 1 1 1 . 4 9 .1  1 0 . 7 6 0 . 7 9 0 . 0 3
4 . 3 0 - 1 1 5 . 6 9 . 1 8 0 .71 0 . 7 2 0 .0 1
4 . 4 0 - 1 1 8 . 5 9 . 2 3 0 .6 5 0 . 6 7 0 . 0 2
4 . 5 0 - 1 2 1 . 4 9 . 2 7 0 .60 0 . 6 3 0 . 0 2
4 . 6 2 - 1 2 4 . 7 9 . 3 3 0 .54 0 . 5 8 0 . 0 4
4 . 7 0 - 1 2 7 . 7 9 . 3 8 0 .50 8 .5 3 0 . 8 4
4..80 - 1 3 0 . 9 9 . 4 4 0 . 4 5 0. -39 0 . 0 4
4 . 9 0 - 1 3 4 . 0 9 . 4 9 0 .39 0 . 4 5 0 . 0 6
5 . 0 2 - 1 3 7 . 8 9 . 5 5 0 . 3 3 0 .40 0 .0 7
5 . 1 0 - 1 4 1 . 0 9 .6 1 0 .2 9 0 . 3 7 0 . 0 8
5 . 2 0 - 1 4 4 . 3 9 . 6 6 0 .24 0 .3 3 0 . 0 9
5 . 3 0 - 1 4 7 . 8 9 . 7 2 0 .19 0 .30 0 .11
5 . 4 0 - 1 5 1 . 6 9 . 7 9 0 . 1 4 0 . 2 6 0 . 1 2

TITRATION 3

E0 /MV = 4 0 8 . 7
I N I T  VOL /M L  = 2 0 . 0 0  
H+ IN CELL/MMOL « 0 .4 3 8 9 0
• * ^ i i • — 1% 4 A d Oft
T iTRANT B - /M  = 0 . 0 5 0 1 0
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MATRIX CONDITION NUMBER = 3 . 0 1 3 9
CONVERGENCE IN  * 3 *  CYCLES
RMSO = .6421
SUM DELTA SQUARED = .2 6

PARAMETERS AND ERRORS

PKA <1> - 9 .2 9 1 + — .0 1 3
p KA (2> = 8 . 4 9 6 + - .0 1 3
PKA < 3)  = 2 .1 1  6 + - . 0 1 7

T ITRATION 1

F0 /MV S 4 0 9 . 4
I N I T  VOL /ML ia 20 .00
H>  IN CELL/MMOI. ss 0 . 2 1 7 9 5
L IC  IN  CELL/MMOL as 0 . 0 7 2 4 5
TITRANT B -  /M = 0 . 0 5 0 1 0

V/M L F/MV PH NBAR TH TH-NBAR

0 . 2 0 * 5 2 . 7 2 . 6 5 2 . 2 4 2 . 2 3 - 0 . 0 1
0 .40 2 4 8 . 3 2 . 7 2 2 . 1 9 2 . 2 0 0 .01
0 .60 2 4 2 . 0 2 . 8 3 2 . 1 7 2 . 1 6 0 . 0 0
0 .80 2 3 3 . 2 2 . 9 4 2 . 1 2 2 . 1 3 0.01
1 .00 2 2 3 . 9 3 . '  , 2 . 1 0 2 . 0 9 - 0 . 0 1
1 .20 206 .1 3 . 4 0 2 . 0 6 2 . 0 5 - 0 . 0 1
1 .40 1 7 6 , 5 3 . 9 4 2 . 0 0 2 . 0 1 0 .01
1 .69 -2 0  .5 7 . 2 7 ! .90 1 .94 0 .0 5
1 .80 - 5 0  .6 7 . 7 8 1 .7 6 1 .8 3 0 .0 7
2 . 0 0 - 6 9 . 2 8 . 0 7 1 .6 2 1 .70 0 .0 8
2 . 2 0 - 8 0  .1 4 .  27 1 .4 8 1 . 5 7 0 . 0 8
2 . 4 0 - 9 0 . 6 8 . 4 5 ? .3 5 1 .4 3 0 .0 8
2 . 6 0 - 9 9 . 3 8 . 6 0 1 .21 1 .2 9 0 .0 8
2 . 3 0 - 1 0 9  9 3 . 7 6 1 .07 1 .1 3 0 .06
3 .0 0 - 1 1 6 . 6 8 . 8 9 0 . 9 4 1 .00 0 . 0 7
3 . 2 0 - 1 2 6 . 6 9 . 0 6 0 .80 0 .8 3 0 .03
3 . 4 0 - 1 3 4 . 3 9 . 1 9 0 .6 6 0 . 7C 0 . 0 4
3 . 6 0 - 1 4 2 . 5 9 . 3 3 0 .5 3 0 .58 0 . 0 5
3 . 8 0 - 1 5 2 - 8 9. 50 0 .40 0 .44 0 . 0 4
4 . 0 0 - 1 6 1 . 3 9 . 6 5 0 .2 7 0 .34 0 .08
4 . 2 0 - 1 7 1 . 2 9 .8 1 0 . 1 4 0 . 2 5 0 .1 1
4 . 4 0 - 1 8 2 . 0 10 .0e 0 .0 2 0 . 1 7 0 . 1 5

TITR ATIO N  2

t0  / r f J  = 4 2 7 . 3
TNTT MOI /Ml -  7 0 . 0 0
H+ IN  CKLL/MMOL »• 0 . 2 8 1 0 7
L IG  IN CELL/MMOL = 0 . 0 9 3 6 9
TITRANT B -  /M  = 9.0501i?



X - . A X I S  STARTS AT - 5 . 2  UNITS = 1 . 0
Y -  AX I S  STARTS AT 0 UNITS = 0 . 5

! = EXPERIMENTAL NBARS 
_  = THEORETICAL NBAPS
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