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ABSTRACT

The rate constants of hydrolysis of N-tert-butyl-a-phenylnitrone and its derivatives
have been determined by UV spectrophotometry at 25T and a rate equation which can be
applied over a wide pH range was obtained.

On the basis of rate equations derived and judging from the hydrolysis products obtained
and general base and substituent effects, plausible mechanism of hydrolysis in various pH
range have been proposed. Below pH 4.5, the hydrolysis was initiated by the protonation
and followed by the addition of water to a-carbon. Above pH 10.0, the hydrolysis was
proceeded by the addition of hydroxides ion to a@-carbon. In the range of 4.5~10.0 the
addition of water to nitrone was rate controlling step.
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N-tert-Butyl- @ -phenylnitrone
(& : 88.6%, =3 72~73C)
UV : 292nm
IR(KBr, cm™) : 2850~3000(CH, NH),
1600(aromatic C=C),
1350~1450(C=N)
1150~1200(N-0O), 760(aromatic C-C)
NMR(CDCls) : 61.5~2.2(d, 9H, (CHs)3).
7.8~8.3(m, 5H, ArH),
7.7(s. 1H. CH=N)

N-tert-Butyl- @ -(p-chlorophenyl) nitrone

(€ : 83.2%, 53 111~112T))

UV : 293nm

IR(KBr, cn') : 2850~3000(CH, NH),
1610(aromatic C=C), 1350~1450(C=N)
1150~1200(N-0), 760(aromatic C-C).
690(C-Cl)

NMR(CDCls) : 61.6~2.4(d, 9H, (CHs)3).
8.3~9.2(m. 4H, ArH), 7.9(s, 1H, CH=N)

N-tert-Butyl- @ -(p-methylphenyl)nitrone

(& : 854%, 53 77~7871)

UV : 289nm

IR(KBr, cn’') : 2850~3000(CH. NH),
1600(aromatic C=C), 1340~1420(C=N)
1150~1200(N-0), 766(aromatic C-C)

NMR(CDCls) : 81.4~2.0(d. 9H, (CHzs)3s),
7.4~8.2(m, 4H, ArH), 7.4(s, 1H, CH=N)

N-tert-Butyl- @ -(p—methoxyphenyl)nitrone

(& : 88.4%., &3 70~717)

UV : 296.5nm

IR(KBr, cn’') : 2850~3000(CH. NH),
1600{aromatic C=C), 1350~1450(C=N)
1150~1200(N-0), 766(aromatic C~-C)

NMR(CDCl3) : 81.3~2.0(d, 9H, (CHa)s),
3.7(s. 3H. Ar-OCHa)
7.6~8.8(m, 4H, ArH), 7.4(s, 1H, CH=N)

N-tert-Butyl- a-Phenylnitrone# =82 7}&8 g7l Ea) &4 dAF 3
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IR(KBr, cn’") : 3300(N-H), 3000(C-H).
1625(Ar C=C), 1555(C=N)
780~850(0-, p-NO)

NMR(DMSO-D¢) : 83.1(s. 1H, CH=N),
6.5~8.0(m, 8H, 2Ar)
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Table 1. The time dependency of absorbance of
N-tert-butyl- e-phenylnitrone at 292nm.

N-tert-Butyl- -phenylnitrone = 3.5 X 10°M

Time(sec) X 10" Absorbance Value log A + 2
1.01 0.685 1.835
2.56 0.651 1.813
3.81 0.625 1.795
5.22 0.594 1.773
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Fig. 1. The plot of log A vs time for the hydrolysis

N-tert-butyl- a-phenylnitrone at pH 3.0
and 25T.
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ig. 2. pH Dependence of the first order rate
constant for the hydrolysis
of N-tert-butyl-a-phenyinitrone at 25T,
points are experimental, the solid line
represents values calculated from the
equation @

4.5 4
4.0 4
3.5 4
3.0
2.5 4
2.0+

1.5

1 2 3 4 5 6 7 B
pH

9 10 11 12 13 14

3. X7\ &}

N-tert-Butyl- e-phenylnitrone f=#¢ 7}
38 WhgSol it g9 432 YolEr)
95l pH 3.0, 7.0, 12.098 7 REAEQ
log kobs®tE Hammett 3% o9 tidle] =AIgH
A= Fig. 49 22w, o] HA9o 7|&7122E
Hammett eo#& F3iEW, pH 3.00014 p=
3.44 , pH 7.0 p=2.67 , pH 12.0914 »
=4.05 °ojtt. 1 R p>00lBg, o] uhg-e A
2d 1710l o3 €S ¢ 4 U

4. QI8Es Ao R
N-tert-butyl- @ -phenylnitrone X2 7}
S g2 Fig. 194 Eeniel o] A%
pHellMe 2 £%7} N-tert-butyl- @-pheny
Initrone®] Fxo] w®laldhe ¥zt wkgoldod,
Fig. 2014 E=ute}l o] pHel w2e &xis



Vol. 15. No. 2(1998) N-tert-Butyl- a-PhenylnitronefS419] 7i=88] wgolyhiEal BeS5E24 A7 5

Table 2. The rate constants for the hvdroly3|s of N-tert-butyl-a-phenyinitrone
at various pH and 25 °C.

k(sec™)
Buffer Soution pH Observed Calculated
0.5 2.90 x 10™ 2.86 x 10
1.0 9.21 x 107 9.10 x 107
HCI 1.5 2.88 x 10° 2.91 x 10°
2.0 9.74 x 10 9.57 x 107
2.5 3.29 x 10°® 3.38 x 10°®
3.0 - %
1.43 x 10 1.42 x 10
3.5 S -
8.15 X 10 8.08 x 10
4.0 6.20 x 107 6.12 x 107
4.5 5.55 x 107 5.50 x 107
HAc + NaAc 5.0 5.32 x 107 5.30 x 107
5.5 5.25 x 107 5.24 x 107
6.0 5.23 x 107 5.22 x 107
6.5 5.22 x 107 5.22 x 107
KH,POs + KaHPO, 7.0 5.21 x 107 5.21 x 107
7.5 5.22 x 107 5.22 x 107
8.0 5.22 x 107 5.22 x 107
8.5 5.23 x 107 5.23 x 107
H3BOs + NaOH 9.0 5.31 x 107 5.28 x 107
9.5 5.46 x 107 5.43 x 107
10.0 6.02 x 107 5.91 x 107
10.5 7.67 x 107 7.41 x 107
NaOH 11.0 1.25 x 107® 1.21 x 10°®
11.5 2.66 x 10° 2.72 x 107
12.0 7.51 x 107 7.47 x 10
12.5 2.31 x 10°8 2.25 x 107
13(5) 7.25 X 10::’ 7.00 X 10::
2.35 X 10 2.20 X 10
Kopsls 354012 2% @ =24 o]Ld] uls} ~d(Nitrone)
£ FE3 pHoll F331A Al 4AZ gg 71X Rate = —————— = kebs (Nitrone)
€ ¥ A= ok de
Tepd e SEHE tEdt 2ol e £ = (ko + kn(Hs0") + kon(OH}
Ao (Nitrone)
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Fig. 3. Effect of general base concentration on the
hydrolysis of N-tert-butyl-a-phenylnitrone
at pH 4.78 and 25TC.
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Fig. 4. Hammett plots for the hydrolysis of
N-tert-butyl- a-phenylnitrone derivatives
at various pH.

o71M k= pHell F#g SxidsoH, ky ¥
kone F40]2 5% 9 3=EA o]2e] oz}
foz Qs == s SxAdgoln.
koE pH 7.0914 F44 2 521 x 107&
2841, ks pH 3.0 pH 4.0014 9] 2)xe]
71€7190 9.55 x 10"& ¥Qx, ko= pH
11.0%F pH 12.09149] 249l 718 %) 6.59
X 107 24t YoM 7 RE Y=L O
o] tiglatd pHol W2 AAMLETAE Ko
= o o] vl § gl

ke = 9.55 x 10" (H30") + 5.21 X
107 + 6.59 x 10” (OH) ~————— )

B R

A HollM F gES Ve Table 2014 B
wHbe o] d#Ex|e A4t gro| T YXFE &
T AU

2 o2 F3t N-tert-butyl- a-phenyl
nitrone =AM 7AE3 Bkg S48 ogy
2t

N-tert-Butyl- e -(p—chlorophenyl) nitrone

ke = 8.98 x 107 [H30") + 2.67 X
10° + 7.53 x 10° (OH)

N-tert-Butyl- @ -(p~methylphenyl)nitrone
ke = 3.12 X 107 [Hs0") + 2.30 x
107 + 1.82 x 10 (OH)

N-tert-Butyl-a
-(p-methoxyphenyl)nitrone
ke = 9.58 x 10 [H30) + 1.31 X
107 + 6.35 x 10™ (OH)

Table 3. The rate constants for the
hydrolysis of
N-tert-butyl- a-phenylnitrone
according to various acetate
concentration at pH 4.78 and 25C.

(CH3COO0", M) Kabs (sec'x107)
0.01 5.32
0.03 5.32
0.05 5.33
0.10 5.32
0.30 5.33
0.50 5.33
1.00 5.33
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H(p-Br, pCHs, pOCHs)& W-3Al#H N-tert-
butyl- @-phenylnitrone F=#E& §HAdsld o]
Eol tigt Jrid SR E T oled
@7 A7, A1 AT 5 AuEgton, o
of & whg 7l EE AltEIATt
1. N-tert-Butyl- a-phenylnitrone F+E=HE2|

dE ARy HrpeE=Ade FFE de

pHYE MM A& & + e vk 222
Tkt

2. Azl nerle) g8 we-&xrt FA =,
Be-4L pCl> pH > pCHs > p-OCHs
o] &ol|th

3. 7iEs g &xAA xEr] 2w, 9wy
71 &% Fo 4¥dH(ZFE N-tert-
butyl- @-phenylnitrone f= 2]
& W viFlEE At

2 8

1. Masuis, M.: Suda, K: Yamauchi, M., J.

7k

Chem. Soc., Perkin Trans. I,
15, 1955 (1972).

2. Boyland, E.; Nery, R., J. Chem. Soc.,
3141 (1963).

3. Ohmori, H.: Ueda, C., J. Chem. Soc.,
Perkin Trans. I, 1437 (1977).

4. Ogata, Y.: Kaawaski, A., ibid, 134
(1975).

5. Masui, M.: Yamauchi, M., Chem.
Comm., 312 (1971).

6. Hammer, J.: Maacaluso, A., Chem.

Rev., 64, 473 (1964).
7. Clack, N. G.: Cawkill, E., Tetrahedron
Lett., 31, 2717 (1975).

8. Cordes, E. H.: Jenncks, W. P.,

J.. Amer. Chem. Soc., 84, 832 (1962).

9. Kim, T. R.: Lee, K. 1., Bull. Kor.
Chem. Soc., 12, 273, (1991).

10. Kim, T. R.: Pyun, S. Y.: Han,

M. S.: Lee, K. 1., J: Kor. Chem. Soc.,
35, 258 (1991).

11. Kim, T. R.: Pyun. S. Y.: Lee, K. I.,
Bull. Kor. Chem. Soc., 12, 234
(1991).

12. Lee, K. 1., Lee, S. W.. Kwak, C. G.
etc., J. Kor. Chem. Soc., 38, 442
(1994).

13. Anderson. K. A.: Philp,

T. D.: Valerie, P. W. and Thomas, L.
C.. J. Applied Physiology, APS No.
AB43-5 (1995).



Vol. 15. No. 2(1998) N-tert-Butyl- a-PhenylnitroncFEMel 7heg8 Bgol7h &3t ¢4 228 |47 9

14. Kamm, O., Organic Synthesis, Coll.
Vol. 1, 445, John Willy and Sons, Inc.,
New york, U.S.A. (1931).

15. Wheeler, O. H.: Gore, P. H., J. Chem.
Soc.,, 78, 3363 (1956).



