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ABSTRACT. The cyclization of o-terphenyl type compounds were interpreted by means of

orbital symmetry theory and energy correlation diagram. Results show that the cyclization of o-
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terphenyl type compounds are photocyclization, This agrees with the experimental result and other

theoretical ones.
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A4 & =AeE H4% 3 Ass
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) PgERA v FigeEEE  phenanthrene, ™
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AA m3PEg Faetdcr, aeln o) F 8t
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A ol S5 stilbene o) KALR meHug

tha A8t EEHE (electron density) & K
HEME 358 (reactivity index) & A A8t e}, =8}
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t}, = Sato 9} Morita = 247 =2 Hyk-gol
FF53F A A (critical value) & X F*>0. 95,
L*<3. 542 Algsigier ol & HWAHBES A
A& DEF 9 Lre v e REEt & 43
FA S RAFn gz 53 BHIRE(dynamic
recativity index)ql L¥wrl FFAMEHE (static re-
activity index)ql DF*7F ¥ $& AARAE
roFz oz Radgie !

gy e A SEAdedd F RRR
F r ok s7be} FIENAE A& B (mobile bond order)
of P.s} 29 {RFFE/AAA L*oje] Aatt
AE Fike F ogadAd 2o zesdese
L*¥8. 45904 P.<0°)w Y2y aeldhtd
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Fig.1. Cyclization mode of o-terphemyl.
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Fg.2. Representation of relevant part for cyclization
of o-terphenyl type compound.
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ek o]g} 3ol ub-go] AP w}E WG oY
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A8 A 2kg) HOMO ollv | 8} LUMO o} 7] &
Z zAAANA g ZF £ distq Table
1, 2 % 3ol vehfgict,

g 4 B4 BUEEE nEE 2437 4
3BT HBEEE 74 HEPL 949
HEgcte reddgdE=d 2 2/ vector 9] -
33-'_ Y 273 Tabled o] 289t 74 a,

, by VE Fig.20] 348 7z 229 gtz
’x‘} B § vEbd o
Table4 o) 4 B9 o-terphenyl & uk&5(R)o}

Table 1. HOMO, LUMO and total energies of o-
terphenyl (in 2 unic).

Energy
i HOMO LUMO Total
0.0 0, 610320 —0.610320 24. 71756
0.2 0. 687874 —0. 687874 23.58353
0.4 0. 409304 —0. 409304 22. 68174
0.6 0.174339 —0.174339 22.23009
0.8 0. 038817 —0. 038817 22. 33097
1.9 0. 00000 ~0. 0060000 22. 92820
0.2 0. 030275 —0. 030275 22. 40428
0.4 0. 107353 —1. 087353 24. 33828
0.6 0. 116342 —0.083797 24. 94039
0.8 0. 323947 0. 323947 26. 57464
1.0 0. 433902 —0. 433902 27. 86920

Table 2. HOMO, LUMO and total energies of 1,
2, 3-triphenylbenzene (in § unit)

Energy
: HOMO | LUMO Total
0.0 0.589901 | —0.589901 | 33.17130
0.2 0.597098 | —0.597098 | 30.91741
0.4 0.338679 | —0.338679 | 29.21132
0.6 0.134526 | —0.134526 | 28.35828
0.8 0.028174 | —0.028174 | 28.56504
1.0 0.000000 | —0.000000 | 29.75663
0.2 0.020659 | —0.020659 | 30.88980
0.4 0. 072743 —0.072743 32. 56240
0.6 0. 142775 ~0.142775 34. 60447
0.8 0.220058 | —0.220058 | 36.89123
1.0 0.295084 | —0.205084 | 39.34750
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A w24 g g, 8’ $AY F vector 9
37 HOMO £ $E(S) LUMO = RHB
(A)e] 5z A (Pl A £ HOMO 7 REfE(4)
LUMO = ##(5)ls o] A& Tablel o 7A
3 HOMO, LUMO<jY=x 2 2 xH A3
to 2 g duz AgEe 4 v
Fig. 35 vk, o 7)o Yk BRS HEA7
= (R)9 HOMO &} (P19 LUMO 7} t}zto]
oz $HiELel ez (R)9 LUMO %
(P)e] HOMO 7} c}hzko] R§ife 24 $iEiEo]
fEs]o] HOMO o W= 43 LUMO &1 =]

Table3. HOMO, LUMO and tolal energies of
1,2, 4, 5-tetraphenylbenzene (in 8 unit).

FAL AE w2 Hez kRECE 38
A7k AgR g 4+ Aok =RAA HELE
Table4 A A 1,2, 3-tripenylbenzene 3} 1, 2, 4,5~
tetraphenylbenzene &} ¥l &-FA ekt a, a’, b, b
AL 4 vector & 5o $HiBES Table2,
39 7 dldA ztez zeE Asiwze)l 3 vie)
W Fig. 4, 58 3ros o7 % Fiut o-ter-
phenyl H 8 HOMO, LUMO o =] Fdo] =&}
Hez kRKEeE QYL 1e Foh

2} 1, 2.4, 5-tetraphenylbenzene 8] 213}
whgol H3F F& HWHLT WS LRE £t
SotebE Aol wikdt whel o] mausEgdy w
AA AgHFezw rFsA Fct

A& Bgeol A= 1,2, 4, 5-tetraphenylbenzene 2}

, Eneey 233 Hge KR THTE 2elFw 3l
HOMO LUMO | Total o, z3d 2gsez AFIA XF AL E
0.0 0.504284 | —0.504284 | 41.56261 Ty R E AR QA 2ol &3} (steric effect)
gi g g;g:gz “g‘ 2;355(;‘2 g? ;gg;f 7t | 2 @] W Rola Angc
0.6 0.045557 | —0.173908 | 37.11046 Fig.3~6 14 24 & = AR A7 77
0.8 0,00213¢ | —0.039209 | 37.53988 Z W= r=0.64 wWolvl oA PR (r=1)
1.0 0.000000 | —0.000000 | 38.82094 gl Aol Atz & 4 o R o] F =
0.2 0.042740 | —0.157595 | 40.51326 ol L Bl N
1oz 373 ot 2
0.4 0.287647 | —0.248193 | 42.08520 el A% grs Whgez FA3 AU
0.6 0.420783 | —0.356075 | 44.64376 € &4 v F 9 FAdA AL d F
0.8 0.528846 | —0.436338 | 47.45909 7h3) o] %9] oA AL AAFH o] el
Tabfeé Signs and values of eigen vector on reaction center.
Compound
-§- o-Terphenyl 1,2, 3-triphe- | 1,2, 4, 5-tetra- || o-Terphenyl | 1,2, 3—Triphen-f 1,2, 4, 5-tetra-
‘g nylbenzene phenylbenzene ylbenzene ; phenylbenzene
[+ ¥ |
HOMO* LUMO*
o la —0.458470 -0,171024 0. 193621 0. 458469 —0. 171023 0. 192631
§ a’ —0. 134225 —0. 274317 0. 193621 —0. 134225 0. 274318 —0. 193620
3 b —0. 274317 «0. 193620 0. 274318 —0.193621
v’ —0.171022 —0. 193621 —0.171023 0. 193621
N —0. 293550 ~{. 141874 0.02061L | —0.141875 —0. 141875 —0. 219647
S |a 0. 309664 0. 138073 —0.011612 | —0.300591 —0.188074 —0. 217393
E b —0. 1380714 0. 224431 0. 138074 —0. 287677
Y 0. 141874 —0. 232911 0. 141874 —0. 091489
*Cnergy
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Fig.3. Cormrelation diagram for cyclization of o-
terphenyl.
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