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ABSTRACT

Ultraviolet spectrophotometric investigation has been carried out on the rate constants for 1,3~
dipolar cycloaddition of 4-substituted-3-phenyloxadiazole derivatives with dipolarophiles such as
phenyl acetylene, propiolic acid methyl ester and dimethylacetylene dicarboxylate. From there, the
rate constants for 1,3-dipolar cycloaddition were determined at 80, 100 and 120°C, and the reaction
rates were increased with increasing temperature, From these rate constants, the values of the ther-
modynamic activation parameters were obtained. Some thermodynamic activation parameters such
as Ea, AH* AS* and AG* from Arrhenius equation were also calculated for the electrophilic 1,3~
dipolar cycloaddition of 3~-phenyloxadiazole derivatives with dipolarophiles. In order to the proposal
the mechanism and reactivity of 1,3-dipolar cycloaddition reaction, the effect of substituents having
various kinds of electron withdrawing or releasing groups were examinated. Considering the effect
of substituents, an electron withdrawing group attached at the 4-carbon position in 3-phenylo-
xadiazole derivatives decreases the reaction rate because of the lack of electron density in 3-ph-
enyloxadiazole ring,
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Table 1. Physical and chemical properties, values of yield for 3-phenyloxadiazole derivatives

CO‘TI;pg“nd X  mp(t) IR H-NMR  Yield(%) UV(An)
L n e o, mes
I  $-Br 140~141 ﬁggg)s fgo?r)r;)?’m(m)’ 7.70(s, 5H) 83 318
U oo e DMmCOVmL e g,
v coon e IECREOL oM, IS o g
Vormnaeem [RRCOLSEC e ® o

Table 2. Physical and chemical properties, values of vield for the product of 3-phenyloxadiazole with

dipolarophiles

Reactant Dipolarophile mp(C) | IR TH-NMR  Yield(%) UV{Amax)
PA 150~151 1650(m, C=C), 3100(CH) 6.80(s, 5H) 78 256
4.0(s, 3H)
3-Phenyl — ’
Oxadimfe PAME 124~126 1725(vs, C.—-O). 1100(m) 770(s, sHy 4 211
o | _ S 4.1(s, 3H) |
DMA'D; 99.-_--1_00 1715(vs, C=0), 717, 763(m, Ar) (' opy 92 272
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Table 3. First-order rate constant k for the reaction of 3-phenyloxadiazole derivatives with dipolarophiles
at various temperatures

- Dipolarphile
Compound Temp.(C) et
PA PAME DMAD

| . 80 4.43x107* 4.93x107% 9.35x10°?
3-Phenyloxadiazole 100 9.16Xx10°? 1.51x107" 1.81x107*
120 1.81x107" 1.96 %107 3.30x10™!
4-Bromo~ 80 2.12%107° 2.70X107% 5.78%107°
- ;m"lo P 100 4.50%107 6.39%X 1077 1.22x107"
~phenyloxadiaz 120 9.10x102 1.10x107! 2.23%10™!
4-Formyl- 80 1.50%107 2.02x1072 3.40x107%
o b loxadiazole 100 4.15x1072 5.50 %102 7.42x1072
phenytoxadi 120 9.40% 10" 1.22%107! 1.48%107
. 80 — — 1.20x107°
2_5;%‘;‘301’.‘3‘:3:’3’18 100 1.20x10™ 1.90x 107 3.80x10°°
FLOXyic acl 120 8.30%107° 9.20x107° 1.32X1072
80 1.52%107! 1.65% 107! 2.14x107}
3,4-Diphenyloxadiazole 100 1.74%x107" 1.92x107" 2.37x107"
120 1.97x107! 2.03x107! 2.57x107}

Table 4. Activation thermodynamic parameter for the cycloaddition of 3-phenyloxadiazole derivatives{ I ]
~[ V] with dipolarophile at various temperature

b . Ea AH* —AS* AG*
arameter (. cal /mol) (kcal /mol) (kcal /mol - K) (kcal /mol)
Compound Temp. (K) | |
Dipolm 353 373 393 353 373 393 353 33 303
3-Phenvioxadiazole T2 9.66 896 8.92 888 47.7 47.9 479 258 268 27.7
enyloxadiazole paME 946 876 8.72 868 483 482 481 258 267 27.6
DMAD 863 793 7.89 7.85 492 494 495 253 263 27.3
4~Bromo-3- PA 9.94 924 920 916 486 483 487 264 27.2 28.3
Phenyloxadiazole PAME 959 889 885 881 490 489 49.1 262 27.1 28.1
DMAD 925 855 851 847 486 485 487 257 267 2.6
A-Formyl-3- PA 126 119 1.9 118 416 416 420 266 274 283
Phenyloxadiazole =~ PAME 123 116 116 115 419 418 422 264 27.2 281
DMAD 101 94 936 0932 47.0 473 475 260 27.0 28.0
3-Phenyloxadiazole PA 275 268 268 267 — 8.8 8.1 — 300 304
—4-_-carbo)§y1ic acid PAME 22.4 21.7 217 21.6 — 21.4 21.6 - 29.7 - 30.1
DMAD 164 157 157 156 360 362 361 284 292 298
_ PA 1.78 108 104 100 678 677 67.9 250 263 21.7
3,4-Diphenyl- PAME 144 074 070 066 684 686 688 249 263 2.7
oxadiazole 1.23 0.49 045 700 687 247 261 2.5

DMAD 0.53 63.8




6 FAF- o7 - ARE - 0B

1 1 [ §
- ® ; PA
1 :; PAME
A ; DMAD /
3.0t .
! )
A/ )
. o / .
= 20}
5
| !
/
A
' /A
1.0}
2.50 2.60 2.70 2.80 2.90
1/T(x107%)

Fig. 3. Arrhenius plot for the 1,3-dipolar cycloaddi-
tion of 3-phenyloxadiazole[1] with dipolar-

ophile at various temperature.
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