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® 9 Diazidophenylmethane X4 8(X: p-H, p-OCH,, p-F, p-CH))& i]**j ste] 25°C2) 50:50(v/v)
MeOH/MH,0 E§1-49ll(u=0.1: KCD| A 8] pH W slell & 7ppds] WHg $TATE SA3} 4 S
EAIR} A8 Es, $o)ES, Gazt, by s slepile], 2e)e AGERA S A2y 3E pH
(o< pH< DNHE Sx2cA, 7 pH (2<pH<12)ellA & Syl, 28] ¥ pH(12<pH< 14)o M &= 82 wHg-wl 7}
Y&& 77 Alkslelrh.

ABSTRACT. Diazidophenylmethane derivatives(X: p-H, p-OCH;, p-F, p-CH;) were synthesized and the rate
constants of hydrolysis of diazidophenylmethane derivatives were determined by UV spectrophotometry in 50
50(v/v) agueous methanol at 25 °C. On the basis of rate equation, substituent effect, activation parameters, solvent
effect, salt effect, and product analysis, it may be concluded that the hydrolysis of diazidophenylmethane deri-
vatives proceed through Sy2cA mechanism below pH 2.0, while above pH 12.0 through Sx2 mechanism, and in
the range of pH from 2 to 12 through Sy1 mechanism respectively.
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Fig. 1. Structure of diazidophenylmethan derivatives.
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A2k R Z717). A 82 3HAdel 29) benzaldehyde,
4-methoxybenzaldehyde, 4-fluorobenzaldehyde, 4-
methylbenzaldehyde= AldrichAF2] G.Rg-%, trimethyl-
silylazide(TMSA), tin(Il) chlorodihydrate= MerckA}
9] GR3E& AHE3c) Aavkae FuARE-S
AHE-3)od on) oel-g % methylene chloride S2] &
ol HAEte] Agstadch A Ee] gl ® ukE
LG A g 2R o) Varian Cary 3E UV-Vis spectro-
photometer, Brucker AC 80 NMR spectrometer, HP
5790 Mass spectrometer, DP-135 pH meter 3 742} A}
f3tgdct.
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Diazidophenylmethane(). % 44%; 'H NMR
(CDCly, 8): 5.73(1H, s, CH(N:),), 742(5H, s, Ar);
Mass(rel. intensity, %): 76(38), 103(100).

Diazido(4-methoxyphenylymethane(Il). &
40%; "H NMR(CDCl,, 8): 3.82(3H, s, CH,), 5.71(1H,

s, CH{N;),), 6.99(2H, d, Ar), 740(2H, d, Ar); Mass
(rel. intensity, %): 103(51), 133(100).

Diazido(4-methylphenyl)methane(Ill). %
38%; 'H NMR(CDCl;, 8): 7.25(4H, s, Ar), 5.70(1H,
s, CH(N,),), 2.37(3H, s, CH;); Mass(rel. intensity, %):
77(17), 117(160).

Diazido(4-fluorophenyl)methane(IV). & 76%;
'H NMR(CDCl, 8): 7.43(2H, m, Ar), 7.12H, m,
Ar), 5.73(1H, s, CH(N‘{)z) Mass(rel. intensity, %): 121
(100).
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Table 1. Rate constants of the hydrolysis of diazido-
phenylmethane in 50% MeOH-H,0 at 25 "C(n=0.1: KCI)

kX 10%(sec™")
pH Buffer A
Koin ke
0.0 HA 100.00 103.00
0.5 23.00 34.00
1.0 445 124
1.5 303 5.51
20 2.46 335
30 CH,;CICOOH + KOH 2.75 245
40 Succinic acid+ KOH 3.05 2,36
50 2.99 2.35
6.0 2.78 2.35
7.0 KH,PQ, + Na;HPO, 2.53 2.35
80 (HOCH,);CNH,+HCI 2.20 2.35
89 1.83 2.35
10.0 NaHCO; + Na,CO; 2.58 2.35
11.0 NaOH 2.07 2.36
120 2.25 2.46
12.5 2.38 2.69
13.0 298 3.42
13.5 563 573
14.0 12.4 130
“Ertor=15%.

4-Methylbenzaldehyde(IIl') : Apa=255 nm,
4-Fluorobenzaldehyde(IV') | Ap.,=245 nm.
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Fig. 2. pH-rate profile of the hydrolysis of diazidopheny)-

methane in 50% MeOH-H:O at 25 °C(u=0.1: KCI).
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Fig. 3. Hamamett plots of the hydrolysis of diazidophenyl-
methane derivatives at pH 0.0{(a), pH 7.0(e), pH 14
O{A).
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Fig. 4. Grunwald-Winstein plots of the ratc constants vs.
Y of the hydrolysis of diazidophenylmethane in various
MeOH-H;O mixed soivents at pH 0.0(w), pH7.0(®),
pH 14.0(A). .
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Fig. 6. Plots of the ratc constants vs. [NaClO.] of the
hydrolysis of diazidophenylmehtane in 50% MeOH-H:O
solvents at pH 0.0{w ), pH 7.0(®), pH 14.0(A).
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Fig. 5. Plot of the rate constants vs. log|H20] of the hy-
drolysis of diazidophenylmethane in various MeOH-HO
mixed solvents at pH 0.0{m ), pH 7.0{®), pH 14.0{4A).

Fig. 7. Plots of the rate constants vs. [NaNs) of the hy-
drolysis of diazidophenylmehtane in 50% MeOH-HO
solvents at pH 0.0(m), pH 7.0(®), pH 14.(4A).

Journal of the Korean Chemical Society



Diazidophenylmethane §- S #52] 7H4-Raikg dl7p]Ze] o} wlg&e 2y o7 317

Table 2. Rate constants and thermodynamic paramelers

of the hydrolysis of diazidophenylmethane in 50% MeOH-
H;O at pH 0.0, pH 7.0, and 14.0

Kovs X 10°(sec ") AH*  AS*
288K 298K 308K 318K (kcal/mol) (e.u)

pH

0.0 647.00 100.00 41500 93500 165 -163
7.0 762 253 932 5450 249 4.27
140 1750 1240 3780 9280 229 -0.06

& A}

o8 A3 Di2i0|E.M -2 pH(pH 0.0),
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pHell A e} Adide g 22 443} sjeto)eit
(AH*=16.45 kcal/mol, AS™=- 1633 eu: 23S pH,
AH*=22.94 keal/mol, AST=-0.06 e.n.: & pH)L.2
o] #2124 nhk-go] oA Le}.
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FEAE MHEA & ohe s et

Diazidophenylmethane :

ks =1.00% 10 [H:0"]+ 235X 107°+1.07x 10 "{H:0"]
Diazido(4-methoxyphenyl)methane :

kas=858% 107 [H;0']+250x 107 *+7.78x 10" *[H,0"]
Diazido(4-methylphenyl)methane :

kex=4.12X 10 ’[H:0"]+231% 107 *+178x 10" *{H,0"]
Diazido{4-fluorophenyl)methane :

kin=176X 10 *[H;0')+6.30X 10°+2.06 X 10" “H,0"]
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Scheme 1. Snl reaction mechanism of the hydrolysis of

diazidophenylmethane derivatives in neutral pH.
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Scheme 2. Sn2cA reaction mechanism of the hydrolysis
of diazidophenylmethane derivatives in low pH.
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Scheme 3. Sn2 reaction mechanism of the hydrolysis of
diazidophenylmethane derivatives in high pH.
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