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ABSTRACT

The rate constant of the nucleophilic addition of 1-propanethiol to a—phenyl-N-iso-propylnitrone
derivatives were determined at various pH and a rate equation which can be applied over wide pH
range is obtained.

Final product of the addition reaction was a—-thiopropyl-p-phenylbenzylideneamine,

Base on the rate equation, general base effect, substituent effect and final product, plausible mechan-
ism of addition reaction have been proposed. Below pH 3.0, the reaction was initiated by the addition of
1-propanthiol, and in the range of pH 3.0-10.0, proceeded by the competitive addition of 1-propanethiol

and propanethiolate.
Above the pH 10.0, the reaction proceeded through the addition of propanethiolate.
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NMR(CDCls) : ¢ 1.5(d, 6H, (CHs)2), 4.2~4.3
(m, 1H, CH), 7.4~8.3(m, 5H,
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UV :294nm
a- (Bromophenyl) -N-iso-propylnitrone
IR(KBr) : 2500~3500cm ™' (C-H, NH), 1652~
1500cm-1{aromatic C=C), 1200~
1400cm™(C=N), 1200~1150cm ™"
(N-0), 720cm™ ' (C-Br)
NMR(CDCls) : ¢ 1.5~2.0(d, 6H, (CHa3)2), 3.6~
4.4(m, 1H, CH), 7.6(s, H, -CH=

N-), 7.3~ 9.27(m, 5H, ArH)
UV 1 294.5nm
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a-(Methylphenyl) -N-iso-propylnitrone
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UV :291.5nm
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4.3(m, 1H, CH), 7.4(s, H, -CH=
N-}, 7.3~9.0(m, 5H, ArH), 3.7(s,
3H, Ar-OCHas)

UV :288.8nm
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Fig. 1. The plot of iogA vs. time at various concen-
tration of 1-propanethiol at pH 5.0 and 25°C.

Table 1. Pseudo first-order rate constants for the

reaction with propanethiol at pH 5.0 & 25°C

Concentration of propanethiol (M) k(sec™)
1x1073 9.52x10 "
3x1073 1.14x107°
5x107° 1.31x107°
7x107° 1.53x1073

2.0 |~

0.5

10 20 30 40 50 60 7.0
Propanthiol ( x 10 ™)

Fig. 2. The plot of pseudo first-order rate constants
vs. concentration of propanethiol.
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Table 2. The time dependency of adsorbance of «
-Phenyi-N-iso-propylnitrone at 294nm

pH 5.0 & 25°C
Time( X 10 sec) Adsorbance 1/A
1.0 0.752 1.329
1.5 0.647 1.545
2.0 0.524 1.908
2.5 0.432 2.318
3.0 0.324 3. 086_
3.5 0.297 3.367
3.5
3.0
2.5+
<
S
i
2.0
1.5+
1.0
L I I i 1 i
1.0 1.5 2.0 2.5 3.0 3.5
Time( X 10sec)

Fig. 3. The plot of 1/A vs. time at pH 5.0 and 25°C.
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Rate =k"[H30"] [PMSHIr [NT] «eveeeeee (1)
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Fig. 4. pH-rate profile for the addition reaction of
propanethiol at a—Phenyl-N-iso-propytnitrone
at 25°C.
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Table 3. The rate constants for the addition reac-

tion of propanethiol to a~Phenyl-N-1s0-
propylnitrone at various pH and 25°C

Buffer solution

pH

k(sec™)

Observed

Calculated

HCl

0.5
1.0
1.5
2.0
2.5
3.0
3.5

2.100x107*
7.101 10 ~?
2.350x10 2
7.745x10 3
3.102x10 73
1.612x107°
1.150%10 3

2.160x10°

6.900% 102
2.248x10 72
7.755%10 73
3.098x10 73
1.626%10 3
1.160x10 73

HAC+NaAC

4.0
4.5
5.0
2.5

6.0

6.5

1.001x107°
9.662x10 "
9.562x10 *
9.550%10
9.436x10 ™"
9.423%x10™*

1.013x10 73
9.665x10 "
9.520%107*
9.470x10*
9.458 <10 4
9.458 %10 *

KH:POs+
K2HPQ4

7.0
7.5

9.450% 10 "4
0.471x10~*

0.470x107*
9.516x10 "¢

Hs:BOs+
NaOH

8.0
8.5
9.0
9.5
10.0

9.846x10 "
9.991x10™*
1.162x10 73
1.549%10 73
2.897x107°

9.657 x10 ~*
1.101x10°°
1.152x10°
1.600x107°
3.019x107°

NaOH

10.5
11.0
11.5
12.0

7.335%107°
2.220%10 2
6.600x10 2
2.120%10 "

7.500%10 73
2.168x10 72
6.650%10 72
2.083x107}
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Fig. 5. Hammett plots for the addition reaction of
propanethiol 1o a—-Phenyl-N-iso—propylnitrone
derivatives at various pH.

Table 4. The constants for the addition reaction of
propanethiol to a-Phenyl-N-iso-propyl-
nitrone at various acetate concentration at
pH 4.78 and 25°C

[CH3CO0-] ke(M 1sec™)
0.01 9.59x10*
0.03 9.43x10*
0.05 9.60x10*
0.1 9.58x10*
0.3 9.55x10*
0.5 9.62x10*
1.2}
1.1}
& 1.0
S Q.O C o @] Q
Zo9t
&
0.8 |
0.7 |-
} ] i | |

0.1 0.2 0.3 0.4 0.5
[CH3COO™ ]

Fig. 6. The plot of rate constants vs. concentration of
acetate ion at pH 4.78 and 25°C.
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