Journal of the Korean Chamical Society
Yol. 37, No. 12, 1953
Printed in the Republic of Korea

N-[ 1-(benzotriazol-1-yl)benzyl]aniline P2 L2t
Mo KB o7h4E

MR - HEE - AN - 2EM
2ot pedsjebo 3t atsd
t3gdopeta e g2iekst

PR SR oY eI
(1993. 10. 6 AP)

Synthesis and Hydrolysis Mechanism of
N-[1-(benzotriazol-1-yDbenzyl]aniline Aniline Derivatives

Ki-Sung Kwon®, Cheon-Kyu Park, Nack-Do Sung', and Tae-Rin Kim*
Department of Chemistry, Chungnam National Univeristy, Taejon 305-764, Korea
t Department of Agricultural Chemistry, Chungnam National Univeristy,
Tacjon 305-764, Korea
Department of Chemistry, Korea Univeristy, Seoul 136-701, Kovea
(Received October 6, 1993)

8 9 U2 Y& N-[1-(benzotriazol-1-y)-X- 2| H-benzyl]-Y- X f-aniline F=MAE)E 95z
25°C¢] 25%(v/v) methanol-E-¢ E¢4A&elx pH W3l atE 7hpds) T4 i 3380 £
EHm<], <3 ¥ m<d), J A7}, dug7] &of A3, AP7] A3 py,>0), I 44389 4
R we45A] o AAEHE pH120 olsllAE F2 “A-S2¥” ¥$, 22l pH 130 o] 4gellAe A
aFal “S287¢] wHgo g APy FeEs whg clhiEe A

ABSTRACT. A series of New N-[1-(benzotriazol-1-yl)-X-substituted benzyl)-Y-substituted aniline
derivaties (S) have been synthesized. And the rate of hydrolysis was investigated kinetically in 25%
(v/v) aqueous methanol at 25°C. On the basis of rate equations, solvent effect m <1, <3 and m<i),
salt effect, general base catalysis, substituent effect (p,>0), andhydrolysis products analysis, it may be
concluded that the hydrolysis of N-[ 1-(benzotriazol-1-yl)benzylJaniline proceeds the “A-5y2" mechanism
below pH 12.0, while above pH 130, the hydrolysis proceeds through a typical "Sn2” mechanism.
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1a: X=4-OCH;, Y=H 2a: X=H, Y=4-CH;
1b: X=4-CH;, Y-H 2b: X=H, Y=4-Br

Ic: X=Y=H 2¢: X=H, Y=4-CN
1d: X=4-Br, Y=H 2d: X=H, Y=4-NO,
le: X=3-NO,, Y=H
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Table 1. Obserbed melting points (°C), yield and elemental analysis of N-[1-(benzotriazol-1-yl)benzylJanili-

nes
v o « Cale. (%) Found (%)
Compds. ield (% bs, mp. (
pd eld (%) p. (°C) C m N C H N
1a 74 90~91 7251 544 1692 7269 557 16.95
1b 74 89~90 7643 573 17.83 77.16 584 18.00
1¢ 70 85~-86 76.00 533 18.67 76.13 5.34 18.25
1d 66 76~77 60.16 396 14.78 60.59 390 14.53
le 63 83~84 66.09 435 20.29 66.04 437 20.56
2a 76 82~-83 7643 5.73 17.83 76.53 5.68 17.68
2b 68 107~108 60.16 396 14.78 60.47 397 14.27
2c 66 127~128 7362 640 2147 73.11 474 21.56
24 - 69 115~116 66.09 435 20.09 66.34 4.56 20.64
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Fig. 1. Frontier orbital interaction between model
molecule, N-(a-aminobenzyl)-aniline (X and Y=H,
HOMO= —12.3091 eV and LUMO=—10.1735 eV)
and nucleophile, water (LUMO= —14.800 eV and
HOMO= —0.249 eV),
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Jowrnal of the Korean Chemical Society



N-[1-(benzotriazol-1-ylbenzylJaniline M) SR ks RE AIsh1e 1063

»H

Fig. 2. The pH rate profile for the hydrolysis of le
in 20% (v/v} aqueous methanol and at 25°C.
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Fig. 3. General base catalysis for the hydrolysis of
1a. The change of rate constants with acetate ion (M)
of la in 20% (v/v) aqueous methanol and at pH 4.75.
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Table 2. Hydrolysis rate constants of 1 at pH 3.0 and
pH 120. The Y, N and log{H;0] values of methanol-
water binary mixed solvent at 25°C

£(10% sec™)
pH30 pH 120
90~10 578 539

MeOH-H:0

% N loglH,0]

—030 002 074

80~20 517 523 038 —-002 105
70~30 5.12 8.82 096 -007 122
60~40 521 125 149 —-013 135
50~50 545 133 197 -018 14
40~60 523 180 239 —021 152
30~70 523 198 275 —-02% 158
20~80 548 223 303 —-02¢ 165
10~50 522 236 328 -03¥ L%

%A, H. Fainberg and S. Winstein, /| Am. Chem, Soc., 78,
2770 (1956); *F. L. Schadt, T. W. Bentley, and P. V. Sch-
leyer, ibid, 98, 7667 (1976) and ‘Extrapolated value.

S0l AAE PFHoE R3] S 4o
24 gl o2 1a28] HE345E A4E 43 Grun-
wald-Winstein 4J(logk=mY+IN)oll i3t (11)
3 (12)24(>085y¢ 22 fr=stucl.

pH 3.0: logk=053Y+0435N-5306  (11)
pH 12.0 : logh=0.230Y+ 0467TN—5216 (12}

pH30o A= m :i2] ¥[7} 1:8m<Kho|2R 7]
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o] dejrid pH 1200 A m 1 i} ¥]7} 1:2¢]1 22
2% 343 2Y 3 ARs 6y Wo|ddE
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o] AF}RHE & uhgE Hahte|s} 4 Aol
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2 2 pH<11.00) A= “A-Sy28h8" 28] 2 pH>120

NAHE “S2" wHgo R 7 el delue

Zeg yohgc)

X7 ol kR WS o)A X %
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(logk=po)*ol 243 A3, pH 4.0(Fig. 4) (px=0.67
2 oy=—306)3} pH L4 N(px=034 3 pyv=—1.04)
A FEAHoR X-AW7|e AT EFF(p20)

4 r—r v—r v v +—r

. PO S S ed s
04 -02 [ 02 oA 06 o8

Fig. 4. Hammett plots for the hydrolysis of (S) at pH
4.0 and 25°C. ((B: px=0.67 (r=0987), A: py=—3.06
(r=10.925)).
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o (133 (194 <090)-& 27 F3hgict

pH 4.0 : logk=0.6940x—3.1230y+ 1640  (13)
pH 140 : logh=0.4430x— 1.3020y+2954  (14)
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Hgtg wldt w), 4 Eo o)A AL R
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WEAA Arly WSS E SAY Hs, o
TE 71 42 AL WAl Fig 5)7 TR
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Fig. 5. The change of rate constants with concentra-
tion of magnesium chloride for the hydrolysis of la
in 25% (v/v) aqueous methanol at pH 5.0.
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