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R oAb injtio W-E ©)48k3 hexahydroxybenzene triscarbonate(CiO5)2t 19} FAHE H-2(CoSe,
Co0:Ss, Co0:59)5-2) 8 F & (equilibrium geometry)2t lli)E HF$} MP2 leveloll 4 F3}olct. A2
o) E YL L BF Cy, bowld FRRETHE Dy, FHYFE2L o HYFE & 5 Aok HF/3-21G* leveloll 4
Z3}3 E4(harmonic vibrational frequency)S #AlAHstdz zhzke] Z$4 A (vibrational mode}d ¥l ¥
Kalel ooy HF/6-31G* levelo) 4] 7§ Mulliken population3} natural population® o] &3t 3§HEE2]
AR EA tiste] Arstach £3 015 HPBEY d¥dol AAA YA COt CSed AT}
AEEMol| ) A2 HF2F MP2 levelol 4 3tsdch. 22| 3 3}3HE-5o] d&3)8td Ci06 CSe CO, 232
CSs ¥2)9 we) Yoy olu)2) & HF/3-21G* leveldl| A #)4dste] ¥3)el Hag cHFAal vz 3HE
o 43t mshch

ABSTRACT. An ab initio molecular orbital method has been applied to investigation of molecular
properties and equilibrium geometries for hexahydroxybenzene triscarbonate (C40p) and its analogous
cyclic compounds (CeSy, Cg0:S; Co05Ss). In these works, the optimized geometry of each compound has
been obtained at HF and MP2 levels. These results have shown that the optimized geometries of these
compounds prefer Dy, planar structure to Cs, howl structure. Calculations of harmonic vibrational frequen-
cies have been also carried out at HF/3-21G* level to analyze normal modes of these compounds. Bonding
characters of these compounds are studied by Mulliken and naturat populations obtained at HF/6-31G*
level. We have also studied the structures and the populations of Cs05 and C¢Sg at HF and MP2 levels which
are obtained by pyrolyses of C,0, and analogous compounds. In addition, the single point calculations have
been performed to predict the approximate energy barrier for pyrolysis of each compound.

A
1 & 2} Tepe] CS,9 EYEL Bireflunsto] g 4

Hexahydroxybenzene triscarbonate(CoOg)« dry
THF vl 8lol 4] hexa-hydroxybenzene(HHB)=}
#2k2] carbonylchloride?] EE8 #Freflux)st
of @& F glon], BTN G} 7)) o)
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0] 3} 1PE-E 9 electron-impact ©]-&3hik-g-ell
o) CXs (X=0, S)7} A=) t}A] ¢ transfer
FHAE HA CXeol BARLE o) AL oA sl sHo]
C.Xin=2, 3, 4, 5)& =} o|2lig} JAFE Scheme 1
of vJelyc). o) 5 33E-5L tandem mass spect-
rometry(neutralization reionization mass spectro-
metry)ell 2|3 Aol FAAH 2 SA 3R}t

C.X,= interstellar organic compound2] A4l
ARA ] QL = EANH, no] A Fee
Fpq AR o Bebydcia Base gl

£ AR E C04 CoSy, Co06Ss Ci0:569} o1 5
£ d23l(pyrolysis)e] oi#j4 AAHR CX.9
equilibrium geometry®} harmonic vibrational fre-
quency, 22t 7|e} 343 AADE-2 ab initio me-
thod& o]§-3te] d-sleict =¥ olejd AAE
uigto g o]F H3I-EFY pyrolysisel thdle] o] &
AQ A& A=)

Al

£ Ao A}43 programe Gaussian 9270)9]

CRAY Y-MP super computerol] A ) AF3}gict 2E
3322 713 A Ael(ground state)e] ¥z
2% HF levelol A F-3l9d 20 electron correlation
effect® doln7] $13ted MP2 levelol] 4 A4ta}sd
t}. o)u] ALE-%l basis set-2 split-valence 3-21G$}
6-31G basis set, d-polarization function® X33t
3-21G*¢} 6-31G* basis set-& AH4-sidek 74 3%}
29 vibrational normal moded %11, °)& ¥
3ty 7} Age] BA& vlmalr) ¢J3le] AT
(harmonic vibrational frequency)§ HF/3-21G* le-
velo] A 2| 4k3}91 22 Pople 5ol 2)#A] A<= factor
(0.89)2 scaling st3r}? 3}¢HE-5o] Q¥ (pyroly-
sighell 2siA E-8ld o) Al oz 2y
dets 7| 934 HF/3-21G*//HF/3-21G* levelel 4
Al4rstadch o]m w2 level?) basis set-& AME-3H
electron correlation effect® A & gAvt &
Aol A A kg Lotr| Y7 Re)7)
gl 7H3 duby e AH4ElE 3-21G* basis
set-g Alg-shsich

W % 2%

Geometry optimization. P4 C0, CSy, C,04S;,
Co0sSs sHEE9 714 A 7328 HF levelol
A et o) ZE HYE-E9 geometry opti-
mization& Dy, A T2 C,, WA F2E 7
A Y3} G, WA F2E C=04 C=87}
WAl 2)(benzene ring) FH} 10°2] dihedral
angles 7 FR2O|H, F Fx2] vz eolg
vl2atd Table 1<) viehliodch uf#] a}ol(9~29

Table 1. Relative energies of D,, and C,° structures (kcal/mol)

Comp. HF/3-21G HF/3-21G* HF/6-31G HF/6-31G*  MP2/6-31G*//6-31G*
C0, 27.227 27.227 26.746 26.80 21.05
(—1008.8760F  (—1008.8760) (— 1014.0049) (—1014.5757) (- 1017.2499)
CyS, 13.96 14.65 14.33 14.59 10.08
(—3898.8710) (—3899.8779) (—3917.8915) (—3918.3751) (—3920.8623)
Cs06Ss 28.869 27278 2744 2721 21.94
(—1972.1350) (— 1972.4640) (—1981.8992) (—1982.4256) {— 1984.7162)
C0:5¢ 11.018 13469 12.21 13.20 996
(—2935.5389) (—2936.2161) (—2949.9605) (—2950.4775) (—2952.9070)

*C=XX=0 or S) deviates 10° from benzene ring plane. *Energy of C,, structure minus energy of Dy, structure.

‘Energy of Dy, symmetry structure in hartree.
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Fig. 1. Molecular geometries, mulliken charges and
natural charges (in parentheses) of CyQOy, CySy, CoO4Ss,
and C,0,S; at HF/6-31G* level

kcal/mol)7} ZAle A% RE HYEAM Dy
WA 227} G, A FEEC FRHGE A o
T ek o) F HYEE C, WA T2} A geo-
metry optimizationg 533+ 23} Dy, A Tx27}
ek ERE o] FF AR Dy, HA FR3}ed| A
optimization¥t 3} H3oic} & o] #EE
71 A3 R FAYDy TEOIY, o€ 7
sletd F2F Fig 1o velllx, 3H3(D,) +2
o4 g el & Table 19 hartree T
3 gkoll HA|Blsic) HF levelol M A4k gHE&
bls] Bl Al8% basis setol] e} oz 7} =ZA
dERe 2 2 5 AD 3-21G* 9} 6-31G* basis
setell 2&t A4bgl o] 3-21G¢} 6-31G basis
setol] 23 A4H" oluja]Re} F 1~2 hartree
(600~ 1200 kcal/mol) A= olxomy HF/6-31G*
levelol ) 22 2t5] Fxel| 4] MP2 W& o] 43l
electron correlation energy-2 22{Z& =t HF o
AR} oF 2-4 hartree T FolA)E AL o F
Al 2 ol fre ol HIFEE-L lone-pair elect-
rongs X3 So} 071 wo] EAUSIER electron
correlation effect7} E-A}A g0l 33 &
BYgE F71 g Folcth

7 HE-S(Ci0y, CoSy, Co045;, Co05Se)0] d¥-3
(pyrolysis)ell =¥ 4=l €42 el A G0, CSs,
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Fig. 2. Molecular geometries, mulliken charges and
natural charges (in parentheses) of C,0, and C.S, at
HF/6-31G* level.
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FEE 7H 7 it} o] F sEe sy
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2 Table 20 tehfigich C0:) 734 HF
levelol ] 717 }AR} F2 Dy &=bgdeln] g
F22 A%y} 2k 150 kcal/mol ©]4F <t slA)
vebgel 32 g o2 obdg T2 Dy, HHYo)
AHDy>Ds>Da>Dy). MP2Z ubYlg o] 4319
electron correlation effectd& E23 W& A
Dy AYe| Dy, Pdy7Fzuc} o kg% dy
AE 7Me 2AE ¢ = ddek

TH CSe®l 745 HF levelol M 743 b3 2
2% Dy Fdgoly G0 A¢t nlzde o
e T2 evA] Aol IRA =22 Wkl
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D> D3> Dgy). MP2 W& o] 231 electron cor-
relation effectd 2 NE of GA] Dy, Y yo] Dy,
Haguo} o kA e e AT & F
Asiet.

a2y CO; HTEH CS AYE2 Y +
e AR g2 3AE 4 97 d2H, GOl
7% four-membered ring{C-0-0-C)¢] 7} o}
ArF o ok siole A& Aok 22iv G52
7% four-membered ring(C-S-S-C)2] 471 &
olA4F | gk3tac) ol ikisl ¥ A}
g9 27)7} ck27] dEelga & F AUrk

x2] e Ry 44 7k EdE F CO,
CSell W&t cllvix|E HF$} MP2 leveloll A ] 4ks]
ded F 3EEe] F% ¥ @AY delsinglet
state)?} A+38  Arel(triplet state)®r} 10~100
kcal/meol F= <A} c)

HF/6-31G* levelell A} 331 CoQy, Co04Ss, CoSy,
C4055:2] Dy, symmetry structureol] tH¥t geometri-
cal parameter& -3} Table 3o JELA A E, Mul-
liken charge®} natural chargeE Fig. 19| ehilg
t}. Fig. 1414 bridged 429} bridged 3¢} A&

Table 2. Relative energies of C.Os and CoS, (kcal/mol)

HYE - ARE

mas Bl kil A () "3 vehdid 29
Ase (+) I3 71A 9, terminal ka2 termi-
nal 39 H¢E 4art e o & (-) Mg
e AL 4 9 otk o AL A7 AEEE vy
o Abaef gRae) ¢ AtAvL o 2, 33 )i
A e @art o Z7] dFelvk Table 39
vhebd ukel o] o0, : Co04S;, CoSy s Co058:8] 2
¥ =g vl B 2% 2 HEke {sdoh
Bridged 4t27b 2¢ A% WAz} CyCy 2
& Cp-Cop AR} o]F Al 7174 R, brid-
ged 8o] 318 9= C,-Co, Bie] Cy-Cy A
Br} o3 A AdFe] A% e & 571 Ak
7} 3R 52 Cy-X, X-CoX— 0, 99 electron po-
pulation® AE AR, C,=X& Xd C,=0
Age] C=S AYrR} ¢ ot AL & 5
sisde}

Cq0s2} CoSe) 7+ 2ol ¥ geometrical para-
meter?}t HF/6-31G* leveloll &) ¥} electron popu-
lation&- Tabdle 4o}, 28] 2 Mulliken charge$} natu-
ral chargeS &} Fig. 20 vjehdigic)

Fig.2e1q 21 449 Hsle 2F (—)gkelx

CeOs CeSe

Dﬁh D?d Dsh D2I| Dﬁh D.’id D.‘lh D2h
HF/3-21G 154 0 210 189 104 36 0 3
HF/3-21G* 154 0 210 189 123 39 0 17
MP2/3-21G*//3-21G* 0 21 231 27 44 9 1 0
HF/6-31G 164 0 256 188 107 33 0 13
HF/6-31G* 155 0 270 202 127 42 0 17
MP2/6-31G*//6-31G* 8 0 241 54 54 24 0 3

Table 3. Geometrical parameters and electron populations (in parentheses) of each compound at HF/6-31G*

level (bond length: A, bond angle: degree)

CoCop CoCw CuX  X-Cb C=Y £, CyX 2CuX-C <«X-CX

C.OLD.) X=0 13906 13557 13534 13528 1.1623 107.46 108.02 109.03
Y=0 (04897} (05156) (0.2120) (0.2962) (0.7082)

CuSy(Dsy) X=$ 13847 13912 17598 1.7486  1.6200 116.04 97.06 113.80
Y=S8 (05217) (052300 (0.2324) (0.2328) (0.4113)

C0S,MD,) X=0 13844 13610 13525 13426 1.6049 107.18 108.42 108.81
Y=S (05152) (04661) (0.2222) (0.2492) (0.5187)

C.0SD,) X=S 13890 13874 17620 17812 11741 116.95 96.09 113.92
Y=0 (04916) (0.5235) (0.2537) (0.2682) (04877
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Table 4. Geometrical parameters and electron populations (in parentheses) of C¢0s and C,S, at HF/6-31G* (bond

length: A angle: degree}

C|_CQ C]'Cs C]'x X'X ACQ'Cz'X ACI-X-X
G404 1.3883 1.3449 1.3765 14391 91.06 8894
Dy, X=0® (0532) (0.431) (0.135) (0.084}
Form CoSs 1.3902 13752 1.7672 2.1180 101.78 7924
X=5 (0600 0.437) 0.229) (0.118)
B } _ L Dihedral Angle
C-C, Ci-Cs ¢=X 2C-C-Cy 2C,GEX £CCC
CeOs 1.5546 1.5546 1.1823 110.10 13.86 5842
Ds4 X=0) (0047) (—0.038) (0.593)
Form CeSs 14974 14974 1.6019 113.68 317 47.84
X=5) (0089 (0254) 0.528)
C-C; -G C-X X-X C;=X £C-C-8 2Cy-Cy-Cy
C:0s 15788 15791 1.1574 2.7365 1.1574 120.01 119.09
Dy, X=0) (0.189) (0.139) 0579) (—0.009) 0.579)
Form CeSs 1.4404 1.4404 1.6380 1.6381 1.6380 120.00 120.00
(X=9) (0.239 0.237) (0.465) (0.024) (0.465)

o] At (H)RE dehlle AE o T Aok
Mulliken charges} 34l ¢l natural charge®
H| 23] B natural charge’} ] 232 224 B
Z¥o] ok WL o & Ak

Table 40X ™ C-C,9 C,-Cs Z3tell Rl ele-
ctron population Dy, 737} 713 2 7104~0.6)
£ o 7 ddck w2k ojE AP )FAY A
Ao] Z3trhe ¢ ¢ 7 ANk C-X(X=0, 99
electron population2 Dy, +x7} Dy, F2Br}
02~04 A% ] & d, Dy F29 C,=Xof W
e wazd] B Dy (0.14, 0.23) — Dy (0.35, 0.39)
— Dg,(0.58, 047) = D;,(0.60, 0.53)2.2 o wle}
ol A 47l AL & + Ut

X-X(X=0, 5)¢] electron population& X7} 4k
29 A¢xa 3 Aol o Sd o) 2N E
CeSsel CeOsXt} four-membered ring(C-X-X-C)&
yAs7] ke AL o F ek

Frequency analysis. 7 3¥EE2] harmonic
vibrational frequency-g& HF/3-21G* levels]4] T3}
o Table 59 “ehy<ich.

FAF SHES(C0, : CoSy, Co06Ss : Co0,S)e 2
frequencyol] 33k HAFTHL wl5ms] Hqg o
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AHo g AP & + UMth 2L o)F 3
TES0] ZF Dy, dATZRE Z2 U7 vl
Os} S71 2& VIAZ o) £37) wjelck Table 5
o 4 CoS¢ frequencyoll W&t intensity Ci0e) #
N A Aok AL 4 F Aok w3 2
A E Yo )5k frequency & ®ls] X C,0,
7t CS, o} Aoke Ze o 4 e o AL o
&3 o] #HME & Aok Wem H=412/k/p
(&: force constant, u: reduced mass)o| A} C-S Z2§te]
force constant¥ C-O Z23%2] force constantB.r}
eksle reduced massE H4H3}H C-S& 6.8570]
C-0O= 480l 2328 v(C-S)<w(C-0)7} ot
C=0¢9} C=S§ in plane stretching frequency C,0,
(C=0)2 CS(C=9%) M= < 566em ™' A& 3
o]7t U C0:5;(C=8)7 C0,5(C=0)ll A= %
488 cm™'2] 2 #}o]7) ek G042t Ci0;8:8) C=0
in plane stretching frequencyt 1700~1900 cm™’
A9 72} 5 7)9) band 7} Vel e T4 BLE
(anhydride compound)®] 5AA<l frequencyo)c}.
Y Y Y*
ax-doxox=d-xox-doxo 2e
T Fze) o84 7= frequencyoltl. F-Ho)
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Table 5. Harmonic vibrational frequencies of each compound at HF/3-21G* level (frequency: ecm™")

Co0s(Dap) CoSo(Da) Co06S5(Ds) Co0;5:(D3y)

Freq. Mode Freq. Mode Freq. Mode Freq. Mode
78(7, A, C-C,C=0 392 A" C-C,C=% 52(4, A" C-0-C,C=% 51(3,A," C-S-C.C=0
173(1,E) C-0-C,C=0 98{(<1,E) C-S-C,C=S 1121.E" C-0-C,C=S 133(<LE"} C-S8-C,C=0
284(2, A" c-0-¢ 182(1, A, Cc-5-C 257(3, A" Cc-0-¢* 184(<1, A" C-S-C
4182, E") C-0-C,C=0 2433.E) S-C-S 332(5.E" C-0-C.C=S 29165.E) C-8-C,C=0
570(12, E") C-0-C,C=0 320(<1,E» C-S-C,C=S 432(L,E") C-0-C,C=S 382(<1,E)» C(C-5-C,C=0
723(2.E") C-0-C.C=0 3236,E") C-5-C,C=8§ 572(35,.E"} C-0-C 393(15,E} C-S-C.C=0
734218, A, C=0O' 44441, EH  -5-C=S 634(53.A,® C=9¢ 462(19,E) C-5-C,€C=0
8475, E" C-0-C.C=0 445(4, A," c=g 818(152,E) C-0-C 523(43, A, C=0"
971(<1,E") C-0-C 631(<LEYN C-8-C 974(48, E) C-0-C 623(3,E") C-S-C
1057(743,E) C-0-C 77HS8,E)  C-S-C 1019(345,Ey C-0-C 7496, E) C-8-C
1130(1%4,E% C-0-C 84722, EY C-C 1104(760,E) C-0-C 856(1,E") Cc-C
1394(15,E") C-C 997(852,EY C=$§ 1239%2169, E') C=8S 1315(61,EY C-C
1697(91, E") C-C 1002(<1,A)) C-8§ 1292(<1, A"y C-S 152%5,EY C-C
18871418, E'Y C=0 1314(66,EY C-C 1395(222, E")) C-C 1727(849,E") C=0
1905(<1, 4,y €C=0 152%{<1,E} C-C 1684(3,E" C-C 1733(<1,4,) €=0

Calculated frequencies are corrected by multiplying the factor 0.89 suggested by Pople. “Values of intensities and
irreducible representations are in parentheses. *Out of plane ‘Experimental datas of these frequencies are 1835, 1847

cm” !, respectivelyl.

e U458 £ hand9) splittinge © AR} F
band2l 37} 7} 2 3EEL C0:S:53 cm ™Yo,
t}ee) 018 cm Helslch Ae)7} 744 A2 3
FEL CSe(5em N3 C0:545 cm Yok 29
FzoA X7} Alxelm Y7} 2l H9s) widal
7A$5c) ¥ band®] 27} 2%, weta o] 4
B 39 72§ gAY dde e 4+ 9
glct.

C-C Aol i3} frequency 1300~1400 cm ™!
2} 1500~1700 cm ™' ZH A vehle g 5
e durH<l aE  2gtE(aromatic com-
pound)ell 2] C-C frequency(1600 cm™'# 1475
em™ )2} FAbsksdch

Co0e} C40:5:2] C=0 out-of plane stretching
frequency® 50~80cm ™' X4 8l}2 band &,
630~740cm™' ZAH4 3hte| bandE ehfl
) CoSy8t Co0:S:9] A9 40~50cm™' A2}
440~530 cm ™' 2l M 722 shte] bandzt Vel
wrch C-0-C out-of plane stretching frequency«
250~290 cm ! ZAelA, 23R C-S-CY A<
180 cn ™! 2o velyich

Table 69 Ce0s2t CoSe® 2 A T2(Dgpy Dig,

Dy, Do)l A& harmonic vibrational frequencys
HF/3-21G* leveldl A A4itsiged 22 729
A EHo] M2 UL & 5 Uk

CiOs +Z F Dy, WA F=ZoJA four-membered
ring (C-0-0-C)ofl #5331= in plane frequency+
495, 957, 1059 cm” 'o]=, CeSe(Dy)et 79-E 159,
335, 609, 840 cm eIt} C,0.¢) a3l frequen-
cy7t CeSeell oy ¥} oF 300 em™ ! ¢ ke
A& o4 4 Q) E7 o) 24 four-member-
ed ring®] out-of plane frequencys CiOu(D5)2)
7% 164, 312cm 0] 2 G828 A& 12lem 'R
CiOsll ¥ frequency?} ©) 2ok 71& & F
s13deh. Ci0(Dy)¢] 1367 cm™' 54 1678 cm ™!, 28]
CsSe(Da) 2l 1328 cm ™'} 1586 cm ™' C-C stretch-
ing frequencyoll 3|%stn] A<l WS YE
o x¢] C-C frequency(1600 cm™ '3 1475 cm ™ )s}
v s=8}gich

Cs0:9] Dy ot Dy 2l A IR frequencys 5.5
C=0cl] Y%t stretching frequencyol™ CS.2 7
$% oldr}z] 2 C=S stretching frequencye|ch.

Ce0:8 Dy, F2elA 49, 262cm™'9) bande C
=0¢} four-membered ring{C-0-0-C)¢} out-of
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Tabte 6. Harmonic vibrational frequencies of C,0; and CsS; at HF/3-21G* level {frequency: em™Y)

Dy, Form Dy Form Da Form Dy, Form
C:0, CeSe CeOs CoSe C40 CoSy CeOs CeSs

27447, A Y?  156(2,An)  82(5,E,) 35(<1,E) 16411 A2[f 121H<1,A2]) 4%(<1By) 56(<1 By)
207(1183, E,) 258(121,E,) 182(32, An) 122(<1A,) 312(4,EY  159(<LE’)  262(52,B,) 143(<1 By
39101019, E,) 763(<0,E,) 264(156,E) 215(<1,E) 4953.E)  33520,E)  34219,B,) 16%(<1,By)
1599(3559, E,) 1375(451,E,) 463452, E) 5473, A;) 9M(13,E) 406(<LE) 342(19,B,) 1764, By
59919, 4,) 757(89,E) 957(1,E)  60X<LE)  354(<1, By} 396(<1 By)

1562(2725, E,) 1137(10,E,) 105%(165,E) 840(58,E) = 793(<}, By 4122 By)

1726(911, Az} 1192(98, A,) 1367(76,E')  1328(70,E)  988(251,B,) 624(5), By

16782, E)  1586(8,E)  988(252,B,,) 676(3,B,Y

1128(<1, B,,) 697(85, B.)

1706(54, B) 11972, B,,)
1706(54, B,  1225(525, B,,)
1727(<1,B,,) 1532(176, B

Calculated frequencies are corrected by multiplying the factor 0.83 suggested by Pople. “Values of intensities and
irreducible representations are in parentheses. *Out-of plane frequency.

Table 7. Full mulliken populations of Cy-X1 and C,-X in each compound at HF/6-31G* X=0 or $)

Cob C
s p b ?. s by b .
s —0303 —0513 —.0127 0 —0401 —.0368 —.0013 0
0, px 0854 0108 0917 0 1506 1626 0187 0
€00 By 0829 0931 0614 0 0331 0692 0120 0
pz 0 0 0 - 0299 0 0 0 0704
s —.1505 —0213  —.1497 0 -1732 —0650  —.0319 0
S, px 0599 0063 1326 0 1525 1427 1297 0
€S By 1351 1074 2149 0 0302 0997 0001 0
pz 0 0 0 0160 0 0 0 0703
s —0442  —0345 —.0160 0 — 1335 0637 —.0283 0
0, px 0840 0185 1051 0 1031 1802 0287 0
€080  py 0745 1045 0597 0 0451 0670 — 0204 0
pz 0 0 0 —~ 0249 0 0 0 0611
s —.1405 —.0615 —.0061 0 1439 - 0757 0137 0
S, px 0266 0098 1582 0 1513 1679 0951 0
(€080 by 2009 1868 1358 0 0553 1139 —.0299 0
pz 0 0 0 0044 0 0 0 0809

plane frequency®| o, CsSs2) Dy, -2l A€ 56, 143 697, 1225 cm™'ell 4 27z} vebwdrh

cm”'7} ol sisdgich Ci0sl 793 cm ™' CiSedd Population amalysis, Table 7| HE/6-31G* level
676 cm ‘2] bandE C-C 29 out-of plane fre- 9|4l 7% Mulliken population®d “Fehfiglct. GO,
quencyeleh. o} 22 C=0 in plane frequency+ 9] $IAlA= 7k overlap population- 0;-Cg,
342, 342, 354, 988, 988, 1706, 1706 cm ‘ol d 27 AelHE 010)-Colp) BHH 0,6,)-Coldd A
uehdsd, C=S in plane frequency: 167, 176, 412,  Fe| 23, 0,C, A& 0,0)-Cp) A3 O
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Table 8. Full mulliken populations of C,=0 and C,=8
in each compound at HF/6-31G*

C, (each compound)

s b by 2.

s —.0422 —0069 —.0023 0

0 px  —.2533 —.1267 —.1680 0
bz 0 0 6 —.3440

s —.2506 0 -.1930 Q

S bx 0 —.1038 0 0

(CSy)  py —.3196 0 -.3516 0
pz 0 0 0 —3597

s -.3085 -—.0857 -—.0286 0

S px —.2097 —.1078 —.1776 0

(08 py —0989 —.1776 —.0956 0
pz 0 0 0 —.3580

s —.1624 —0188 —.0062 0

0 b —.1989 —.1247 —.1298 0

(C,O,8) py —.0663 —.1298 -—.0258 0
bz 0 0 0 —.3557

Planar Form ( D, )

X
1 L
——

Planar Form ( Dy, )}

hv
X’

4+ 3C=y
m >\<‘
-
X=0or S Chair Form ( Dy )
Y=0or S
X X
v I |
— X X
Pranar Fossa (Dy )

Scheme 2.

Table 9. Energy differences of each pathway for C,0,,
CoSo, €068 and C0,S; (keal/mol)

(P)-Cos) ARe) Fth pop. AYS BB 0-Cy
bond+= BHA§HA(antibonding)o)2 O,-C, bond+
2 (bonding)?lels e 4 F A F on
AgAol 0,-C AT} 0,-C, 2] ] 73l
T B 4§ vk GS9] 4= G0, F+-9 4
3t Si(p)-Coplp) AL A (bonding)olzh=
AE o+ AdAeh C0:S:3 C05¢l A p,, 9,719
overlap population-& Co0p2F C.Se8l 7 -5-7} L AI3L
1} 0,-C,, 5,-C,9 p,-p, AL 4F2 E(antibond-
ing)eic}.

C=02} C=S2] ARl B3 3L Table 8o 1}
ehidich. n 23A43L vlud £ ° C=0 A3NC0,
:0.3440, C,0,8; : 0.3557)3 C=SZFHC,S, : 0.3597,
Co045;: 0.3580)2] HARlo| A fFAHEE ¢ + ek
Al = C=0 Ajke] C=S A |54 A
Aol A9 & & 4 4 ok

W& (pyrolysis). +A 7z H}EES s
o-23l(pyrolysis) A2E Scheme 24| ‘}ehiiT)
236 Jehd A2 ol9dx o} & o7 7}A] HEE
2 ¢ dovt 2P ARE FEle] AR 3
HISEL M Y HARD,, Dy, Diy)

HF/3-21G HF/6-31G HF/6-31G*

G40, I 274 237 228
Il 252 329 229

HI 330 329 344

v 309 261 276

CoS, I 304 208 309
11 222 210 217

111 200 697 182

IV 202 203 200

Cy0sS; 1 149 347 323
I 359 335 306

111 437 439 438

v 415 3N 372
G051 151 165 185
Il 70 78 92

I 47 57 57

v 50 71 75

AARED AR 2e)7} gebiz A& & F el
o)FA g A Zol| thzted HF levelo 4 A4tg
52 ol a8t 7+ AR oix] 2ol 2 AAstA
Table 90l vieh i), 7)ol Bed 7 2o g2
A1yA] 2] Zlo] basis setel]l )3ty & FPE e
A& & F ek £33 2 A2 gst C=X(X:
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Hexahydroxybenzene Triscarbonate(CiOs)} H-AHHYEE 2] ab indtio VT 227

1000 ~|—~

800 —

.-

g €909
600 {- -} N e e ] e
€989
400 b s
Ny - €90683
200 1 /\ C_ C90356
0

00 05 10 15 20 25 30 35 40 45
Bond Length (angstrom)

Relative Energy {kcakmof)

Fig. 3. Relative energy diagram for pyrolysis reaction
of each compound at HF/3-21G* level.

O =g Sy} #ed do] dgaql o Ay
otop ) g#te] C=X9} WAl 1z2)e) HelE U
sl wistAFiR A dhge] AHolddl dAFz7:
closed shell& 7}3c}x 733 8bed RHF/3-21G* le-
velo| A A4Hg ¢ 24E Fig 3o el
ek Ci0we] 7% single-point A 4t W2 o
YA e of 712kcal/mol HEo]w o)} A
Zote) Wake of 114019tk 7|4 AY Aol
CaCo 2% A G748 Aol2 A3
dliz] A¥o] 712 keal/mololehs e o]z{d A
F3(pyrolysis) A 27} ebgdicie A& Yepdick
2 4 sk

Table 29| A ¥4 C,0.¢ Dy, 737} Dy, -2 8}
o oblcly fed 919 A B GO,7t
3o} COs°) YAHE W Dy, FEB 7l AR
117} Al Aolehs RE dskeh 2 ol fE T2
Aoz A9y = ded CO(Dy)e FHYln
d ¥ #l(pyrolysis)elt &|sjA CiO.0] 2 o 2 +
Zo ¥yoz =57} 43, d¥= oAl &A¥
2.2 9% 7elck o] T HE GAE £ Al
Aot g Al By | Al P
7 ek

CoSe®] 739 dEsl(pyrolysis)oll &gk o= =k
o) Table Qo241 Bl 72 118} IVE basis set9
w3 o8y 79 QgL WA ke AT & F
alsick. Single-point 7| Akel]l 2%k of=] e o
475 kcal/mol 2 Cy0,8.t} oF 240 keal/mol Pke}.
ol AL 5,-C,9 ZA¥=e) 0,-C, AN} 27
W Eelztz Mg o alck HF/3-21G*//HF/3-21

19%6, Vol 40. No. 4

G* leveldlH 73 HE Are]9) o Wix](198 kcal/
moly& Cy0u%} w712 2 €S Dy, T34 elhd |
(200 kcal/moD9} A9} dAS= AL & + ek

Table 99141 Cq06S; 3 Co0:8¢l) =iyt 238 ¥
23 B C0,89 Al &}ol7} Co065;9) <llLi#]
ape| B} "l zte}, o] 2{ 3t =] Rhole C065,7%
Cy0,S:8l AAE, Tl C0, CeS:3 CO, CS9
JAE 7]ty B 5 QU o] HEE9
PP oiA] AAEE BT 5 gout 4717
B0, : CoSs, Co0455 : Co0Se) 54 B¥-3l(py-
rolysis)oll 2|&F o) o] § vlms] EH o ¥
ALt wtde} a2 FAY HEE B ¥
a7t g sES dE#H(pyrolysis)dl 2%
Az ol Wi} & E= So} koMo
359 e Ao 294 dHoE Y £
glovt tHEE Ci0S:>Ci0:8; Ci0:<CeS5s2 B
4 it

Ci0:5,2] elivdal 22 675 keal/molo] 2 v
A} 7o) Wshe < 1.2 Aclnk Ci0:5:8) izl
A 2. 275 keal/mol 2 Cy0,S; 8.t} 2F 400 kcal/mol
A= g vepde) o2y AR2FE (0,52
SrCz @ﬂ"% Ce}ossa-o'] O]‘Cz 73@'5]—«‘:‘]' Q'FS]""']“‘E‘
HAe 4 & ek old AYF ol W oF 12
Aolairk ©15 ¥ sigEel AF Ad AvAE
Cy055;9) 7% 438kcal/mole]l T C0:58) HF+&
46 keal/molZ AZ 1Y A IA(CyO4S, : 437 keal/
mol, Cy0;S; : 47 kcal/mol)#} ++AF8}sich

2 =

C0q CoSor €068y, Ci055:9) 71 <M +2F
HF levelofl A 3}9] iz MP2 levelol| 4 electron co-
relation effect® eistsick 2 An o|gf 72
IFEE 71 A FRe FDYD,) TR
i AE Ut 7 HIE-E9 o EM(pyrolysis)ol
A8 JA =& fragments chokhd] 2 o4 C0,
# CeS¢®l Dgp Dag, Dy Dy, A F30l) o8] Aink
oAz & nlirsleick G090 71 ARG Fze
Dy WA FZo|y CSe2t B Dy, A T2E
Zevt® s A 7 3312-E9] harmonic vibra-
tional frequencyE HF/3-21G* levelold #3lls
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ul C-S frequency= C-O frequency®r} low fre-
quencyZ “tehdo), =& intensity® vjebdick 7
3389 o E-3(pyrolysis)TAY dlgHl <]
el 27)F dopr] $l# HF/3-21G* levelol A
A, 2 A9 2 HPEE oA AYS
o 300~700 keal/molZ i A= elFsicie AL
ottt

X QATE 199595 Bkt wuldTule] ¢
9 asgen, Aidd 238 F 3N e
AT A|AYTEATL BA=ERGHE

g =& 8 ¥
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