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Table I. Equilibrium Co-F bond distance and o vibrational frequency

by various methods.

Crystal Method System R, (A) @, (cm-lj
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3 %% '

KCoF 2 CoF64' + 8K 2.09 352
KCoF 3 CoF64' + 8k 2.08 436
KCoF 4 CoF64' + 8K+ 6co%t 2.09 504
KCoF, 5 Cor64' + 8K" + 6Co%t 4 24F° 2.07 513
KCoF 5 obs. 2.035%) —
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3-%% 6 .
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Table 1

A Y P (8) and of Hel ph of NO,

IV Ee(eV)?) This work Shihetal. [17]  Schirmer et al. {18)¢)

Ici(eV) Ici(eV)
89 Ici(eV)  state main config. )
1125 9.97 0.20 11.23 1Ay [#12(6a;) ~ =] 11.39 8.47(11.25)
13.02 8.20 0.44 13.02 3B, [011(4by) = =) 12.80 10.73 (13.51)
13.60 7.62 0.33 13.30 34, [#10(133) ~ =) 13.23 11.34 (14.12)
14.07 715 0.31 13.66 1A, [#10 = =} 1353 11.76 (14.53)
1452 6.70 0.34 14.55 1B, 611 = =] 14.95 12.93 (15.71)
17.45 17.25 3B, [611610 = ¢12, =] 15.97 (18.75)
d

1.1 17.76 ’B,] ‘ [¢g(1by) = =] 16.24 (19.02)

~18 17.92 Ay [#9(52;) = =) 1599 (18.77)

17.99 1A, [#11011 = $12, =] 16.16 (18.94)

18.86 19.23 3B, [69(3b3) = =] 17.12 (19.90)

8) Ref. [15]. ) The kinetic energy of the ejected electron.
©) Standard errors are + 0.05.

$12(681) ~ BN + nby; 611 (4b3) ~ nd; B10(183) ~ 35 #9(3b3) ~ ONO; #s(1b3) ~ 71;87(53;) ~ nd + oNO-
©) In parentheses the adjusted values to the experimental lowest ionization energy are given.
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Fig. 1. Optimized geometries of the water dimer cation in the
(2) 12A” and (b) 124’ states.
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Fig. 2. Calculated total energies of the water dimer cation in
the 12A” and 1 2A’ states, given as a function of the angle (6)
between the hydrogen bond and the OH radical. The structural
parameters used are shown in the insert. The energy scale is
given with respect to the minimum of the 1 2A” state
(~151.7768 hartree).
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Results of the CI-2 calculations for the water dimer and its cation, compared with the experimental data. All values shown here are
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oL * ‘/E b3 R (2) dissociation limit to H;0 + H,0 0.16 0.37 0.24 )
ﬁ B e 7w (3) the first adiabatic fonic state 9.84 9.71 1.1
e el 5‘ (4) the second adiabatic ionic state 10.00 9.83
(5) dissociation limit to H30* + OH 10.98 11.08 11739
K (6) dissociation limit to H,0* + H,0 12.00 11.96 12.84 9
c} % 4 T = fti [ (7) difference between (6) and (5) 1.02 0.88 111
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AL (HN+NO RIRom s Mk (RBVHE-BRE) %) (HN+NO) LIe& (310 UHF
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trans(4m 1,258 1,294 1,007 118.8 108.5 0.0 kcal/mol D
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1.8  1.216 1.025 107.1  97.0 16.17
2,0 1.189 1,029 107.6  94.2 8.67
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HC,N H——— (== —— (== ( —— e o ———1
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AR, FUARR e ~Roffiedradeemiedq (A h ot B e Qo dd 2B
s hie RN & wBBa B HIEE L ko

¥ Op/dS atba: HR LMK o HeN OP/Oleey PHMMa# rx B34l <3 K ¢
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5318 ) o/ o.ob~o0.26 D/A kECA
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:ﬁ 1 calc. and exp. force const. and 8u/3S

coord. molecule f.c. u/aS

C=N str HCN 24.99(18.70) 0.73(-0.32)
NCCN 24.69(18.03) 0.61(-0.59)
HCCCN  24.34(17.21) 1.86( 0.41)
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C-H str  HCCH 7.107(6.370)  0.97( 0.92)
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CCH bend HCCH  0.3729(0.2510) 1.05( 1.05)
HCCCN 0.3848(0.2397) 1.07( 1.01)

mdyn/A D/A

* experimental values in paremtheses
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rl r2 r3 r4 r5 ré
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v3 2217 0.32 rl, r5
v4 2093 0.00 r5, r3
v5 1148 0.03 rd, r2
vb 614 0.04 r2, r4
vl 661 7.32 5
v8 605 2.67 $3, 92
v9 487 0.03 o1, ¢4
v10 236 1.55 o4, 62
vl 99 0.97 02, ¢3
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£ /32/7( An Ab Initio Studz of Pentadieng/e Anion and Hs L({ and
[(Bf 7000 | K Complexes

Z %13 (RKH)

A BTY th

|. HREH- WE \
N>TET=NT =AY HEEWALT, K Biho RaRE L FIACER K, VY
gs1=0724 SORICHITUE, S(Sickle)®, WRABE L £) D% o, 2R
AR o B e LY 3k n KoL kiGh T AR RPN e 0s >R Y
BOERP L, 250 Eu > KEAHKK L&y K eI B B E L LTIy
ConTRAFT %,
2. MRAL- BHTH
Y@ 0B Ay O fERAFTRE0 12V - 0L, B VSRR 9% EES RFF
@ihnkneld, FHRENI A -7 2 RENCTHNERH L. S0 FHE - ab
initio HEE#I71 D EHK IMS 7477 ) 7°B7 74 "IMSPAK” ZA ko K
A3 o BEEKLL T Pietro 5% 9 $TO- 3G REEEVY, Li, ¢, H BF K207
3"IMSPAK" NfEosTo-36 BLxnIIEA .

3. B AR - o
BBho®t | TOBVWN>T ¥ I=L7=24 >TAWRAKLFETH), REFFE
Table 1 The Structures and Stabilities of Pentadienyl Anion 7‘;' Ui‘! t J)I ?‘ )l’ $‘ - i

_ 049 Kok /mol &35
\\'// Yl N N\H ITHK., W3 TRER

LUK o HHGHICE
U-shaped Sickle-shaped W-shaped 6 ﬁ#q‘i H a9 g% 'ii
o X X orbital Symmetry? 1. ( K—’\“ _( %’9. tm
0.0 (Kcal/mol) 0.0 +0.2 cnpo/2° BofReie oot 47
0.0 -2.7 -3.7 MNDo® ¢ -~
0.0 -155 -160 sto-36¢ 2 qum\ﬂl K \\)3. N
0.0 -3.2 -4.9 STO-3G Geometry Optimized® t ‘0\5 ' é“—ﬁ—(‘ w 0\};!
a R.Hoffmann, R.A.Olofson, J.Am.Chem.Soc., 88, 943 (1966). i t 7J % %E rl ﬂ(; h %.
b'R.J.Bu-hby, A.S.Patterson, J.Organomet.Chem., 132, 163 (1977). a ) St{ ric & %\F%t
© M.J.S.Dewar, M.A.Fox, D.J.Nelson, Ibid, 185, 157 (1980). hIdnrreh tBhA
d

A.Bongini, G.Cainelli, G.Cardillo, P.Palmieri, A.U-Ronchi, Ibid, 92, C1l (1975).

H, LALUTBEFAT
HHporyPL =7 =
ASBENBAELBEVTEARF o FBMAERE LN, TEIRRR IS 23 UY - PR
NEEZTH LT LR Y 3B, Bonginl 50 ab initio BR TR UR K BMh i< £ FRIR
maa ke, T NAREKMETHE 200> TR koT, BHpT e $IRE
B RELEHENRBLS CKRBEEL D BN FTRTHL Tk FL LTV A,

L* 3R K AR SHheEROUNEL ZR) BEITTH. oL WBEFTU Li-
CEEMIR 204 ~2,18R K- CEMI 212~276ATRAES >0 RERF TSRS R
W w. 7. Pietro & R, Tneg. Cum,, 12,2225 (1170)
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FiG. 2. Stereo drawings illus-
trating displacements of atoms in
two normal modes of vibration in
BPTI. (A) Main-chain (thick lines)
and side-chain (thin lines) bonds in
BPTI. The C* atoms are numbered.
(B) Displacement vectors of atoms
in the 70th normal mode of vibra-

tion with frequency of 118.8 cm™,
Rent. Py

8q
of atoms, calculated to occur when
this mode is excited thermally at
room temperature, are shown by
vectors that are magnified 100
times for easy perception. Atom
positions are aligned as in A. ()
Same as in B but for the 240th (the
second from the lowest) normal
mode, with frequency of 6.9 cm™,
Magnification of vectors is 20
times.
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‘Table 1.

Modal

Calculsled models

Molecules

v
vi

v

Ac'92 137 | Mip or Tad , 1150214,
HCO33-NICI,COENIST", HCo 92Ny 0,
nco'P-nn®s peant

Act02 1m57 | Mip or Tad . 11,0214,
l|co°°-Nncuzco~"°-Nu§7‘. HCO!92.Np)83°,
ncol¥4.npjos

A2, 1057 | Mip or Tad , 11,0214,
|(co""-Nucnzco"-mlg"‘. nco! 9281103t
Ac192, 1m57 | Mip or Tsd ; 11,0214,
NCOBS-NICIHZCO6.NIST

Ac'02, 1m57 | Mip or Tsd . 11,0214

Acl02 ;57 Mip or Tsd

Ac!02, 1,57

° Calculaled by the use of STO-3C basis sel.

1 The amino acid residucs of the trypsin molccule excepl

Uiose included in Model i1, which are approximated by

point fraclional charges in e calculation.
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2e9358 K, ba 33UTDIRMRA Ly, BB e BRIl wa I LT:.

ld)iﬁﬁla, fi&.'{;ﬁﬁﬁ"has-ﬁ‘, O'K‘dam‘o“\ holt /)ibfgerﬂfl)oh, BRIz ﬁin‘ﬁ
Afa B33 7OBRBE BB I 2 3L 38F 48 5 h1 3.

TABLE 2 TABLE 3

+
Various model structures Energy decomposition analyses in kcal/mole

for the effects of the oxyanion hole and

Model Core Environment

of Asp 102
reactive site oxyanion hole
a 1t 571p,%9bp, 195, 194-195,,¢, ,192-193,, oxyanion hole Asp 102
1 5Trn(s),W0p, 195, () 194-195,. 192-193,
b 1 57Im,'ubrn,195wl 194-195?.'192-X93r. AAE -13.4 -21.7
T 571m(»),'“br|-1’50n(-) 194-1951.'192-19Jr‘ AES -17.1 ~24.0
reactive site-oxyanion hole other amino acid residues oEX 1. 8.2
c 1 57m, 3Ubp, 1927193, Frattional point APL =3.7 =2.1
19"195H£a-195Me(-) charges AcT -2.9 -2.5
T in+), 1927193, Fractional point amMIx -1.3 -1.3

194-195Hf._195ua_sub

Fa(-) charges

reactive site Asp 102
a 1 571p,%90p,, 195, 1025 (-)
T 5Tim(s),%9Ppa-1950k(-)  102p6¢-)

‘lub, scissile peptide bond linkage of substrate; I,T represent
initial and transition states, respectively; Im, imidazole; Im(+),
imidazole cation; Fa, formamide; Me, methanole; Mfa, methylform-
amide; Wa, H,0; Fo(-), formate; Fa-Me(-), a tetrahedral adduct
of formamide and methanole anion; Fa-Wa(-), a tetrahedral adduct
of formamide and hydroxide ion; Mfa-Me, NH,COCH.CH, OH; Mfa-Me-

2 2 2772
Fa(-), NH,COCH,CH,0CO HNH,.

ta super molecule consisting of 57Im.'“bra,192'193ru. and
194-195y£2-19540 vas used for CE molecul.
A super molecule consisting of s’Im(#),39z'1937a, and 19"195H£n-

lgsue-'"brl(-) was used for CE molecule.
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3. MAPL A .
S @ NEFRARREL DY A |, FEAET R 20 2 medl B

TR 25T B E@IA TFVT A S ” ,
2A aR\R, (o5 3AAMBMREE A2 v b . =
5@#};%&(‘5\/@\%%&& Lo FEEMaeTVE,
3R Bthekd By FHES Yok :
wiEe cema3Fen Ayesioens S0 5 T
artals PR Vb gy, taryTTer T o— e
CFhaerert, BB E T SR AWML
2w 3 az, va 6AARBITE tiglt- binding EME 123 TEPTI et d
Vo shed, e By BB AD RS, tighh - bindies =03
gCF-ﬁgig-&%h«%a 1ot Ed. AT barie 42t B STE-3G ¢4 5.

Total per 11 obtained by the perturb and the tight-binding SCF method for the
two g hydrog leoule—~polymers.* ‘
Total energy (per Total electronic Interaction
Distance (A) ' zeroth order first order  second order sum® energy (SCF) Difference® energy®
2.8 -13.5717 -3.5710 0.0084 -17,1343 -17,1357 0,0014 0.0033
3.0 -13,8717 -3.1790 0,0017 -16,7490 -16, 7492 0,0002 0. 0009
3.5 -13,5M7 -1,7494 0.0002 -15,3209 -15,3210 0, 0000, ) 0.0002

Al energies are in a.u,

“The sum of the zeroth order, the first order, and the second order terms.,
*Energy diff in total electronic energy betv the perturbation and the SCF method.
%Total energy difference 1 1

by the SCF method.

luding 1sion terms bet the isolated and the interacting polymeric systems
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# 1. SumMaRy OF THE PROPERTIES oF M=C aND M=C BonDs IN METAL CARBENE AND CARBYNE COMPLEXES

CARBENE_COMPLEX CARBYNE COMPLEX
PROPERTIES F1SCHER TYPE SCHROCK TYPE s
Cr=C Fe=CA Na=C Na-C Cr=C
ﬁgﬁﬁfég"“ 0.41 2.94 11.32DE 0,23 0
KCAL/MOL)
BOND ENERS 4.4 %.8 108(75)¢ - (40-60)€ -
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) 2.00(2.04) 2.00 1.89(2.026) 2.07(2.246) ¢ 1.62(1.69)F
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( 330-5 - 46 - - 070-
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NaI  2.802 2,736 2.741 2.760  2.71145
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Upper two rows for oxygen atoms and lower two for hydrogen atoms.
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THhPzFER L,  System T U, Uy Ug Uy

Tvam. kaHalRT
> 2 LTFLE— Un
II&KI |) &mz \Y)a‘\'ﬁ Pure water 298.88 =35.75 -35.75

THh%HueEr, TS ) Er

T TWa. ] LBkalki S 0 ZATHERENIF@IZ7 0 TR LTEANDY 5
). BEAKEBENBEOTHAITH HONT TN, F o fHheB2aRT >2
XL eBRHVES L, BoERV, WP L T > 2 v WwaRR X ¢ IT¥Y9 3L
LHSTLIVL NS L ving,

Urea soln. 298.21 -35.98 -35.73 -34.66 -87.87

(X) =B30% Bbo= ARkl L n %oqed®
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wEHd ABUEEREF EF VIS 2 =2RID I 0 F 2= RAOR 0N BN SHE €T
L1020 SaHETI NI EEF Iz . MWL Bl—~nBY 2L RIPABELA T A
ne, Bl N AHEEER 0 BB B Y £FEEREEAY 127 © T AMRARS L 28 Kb
AL, = = TEUEFAHGIBRDNT 2 BB OBR AN RIMoTEE Uy
local composition. Thrm e, FHIZE B =BI DY K TU AT Bh N7 NFBEAER
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