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LB e, BOFRPIVBNFEOERELONETT, K&T5L, I/uDFHEER,
BRI/ notFTHs, KIROED ETED Tb-> TV AREROEICT ERVOTIEE L
hEVIRLBLET, B, MREECERNMEREOKFTTORBFE 2 S THWT, <
RULBCZ&TTn, BOEPHTHCBETIMEDACHESb> TV IHEBNBRLT, 0
HHEDOHBP EREMOKENEHE L o), COFEDERIERLT — 2OV THA LTV 58
FEERED D LHELO LVWBRE, BERERR->TVE9, TARRT, rORER (¥
VYRAZATRDDEEA) K> T HEFERIJFRIARTT ! | LMSHENRDZ DT>
b, 2FD, [R7ahbIsza~0ftéIZahb7a~ER] L85 v AEHEM
DETR R EZELTHET,
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R THFAOLGFERAN] LW A —HYDTFEARNICHETRELDEHELET, TTK
Y E—TLXDEORBENRHE LD LTTH, TRABARIM—M (RAFM) FEETDH
WHOREEREAy =0 705 sOBERSETOIREZ LD TLY Yo TDORE,
SLYSTRDTHE (FEATRTIMALIAES) TREWTL &5 Do
MO ! R—=R—% UF 2 — VT E5FREHE, GAUSSIAN.AT 5,

MP : K5 ¥ ¥ v VE¥ & multi—parameter optimization &\ 5 BERICAE - 12 EFED B B 7&K,
MM : B GFOGFREESFHNFEETE I,
MD : #BOSFE¥HE
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SERIGE 7 A 1 BAHG THAERIBER BATAERTESEE) o%EE LTY Ly 42—
CEME L TR P—ErAE § Lic, AHEBRE* G ER~ Vv cEd (L85 LW RAECK
THEEELESLHNLIVBITLL YD) ShBHEVWHIERCHEE - T, STEBERCED S
AEEBIN DRV > IXVO—ETh o L D EEN L T3, FEIELV R~ b OEITFIH
DIOFIE > THAREEN YL v 2 —OFBEELTIbhE Lk, b Thu5EHnTn
ElevwEBVET, LR, SEHIRAC L >THDTORELRY ETOT, FHEEO> L0IT
SOV 2 —DEBAEDCTHEZ T LB VL 2hBRET,

Yt v g —TRARLE TREOHEBR CITHRAV L R RBFERTL Y 4—] &L
TEHEBENOMBEERA LOTERN R INTEE Lito A——aV¥a—2—LBARNARK
HHEAER TV LB Y X7 ARRIRFICHNTHEFOEEBNAFH OLE - T T8, #H
FFREEOFEA I TR ERCETIONFEREEB VT T, HoTEHETTERERE, 4
VAR ESTRIBERC SIFEENAZERT L2 h D T8, HiSTHARELEDTH
BahTwbXo, BREOBIA - BREREN D L TREE B ) O EBELH O~ — 2 hifEF:
TEHREILELVCREACERLTHET,

Yty 2—DFEHY AT 41, WEELE T TRV ETLE YN, FESFRERT
KIKIREEDD VAT ALK >TWET, Kiab initio MOFHHE /s K XBEOHMH T — £
RO BDBEOBLHHBED LD ABROMYEREELML, SOCLhOERELT 7 AT
BT U] OBBRENEREhTEE Lk, Ab initio MOFHEIFES FRED
EETHY, SRIOGENED LD RRBRBEAEF I LT OERC KL ID0THY, Tl
¥ab initio MOFED DI NA—F « V7 VEHEM DO TERBBHERERE T, &, ¥
AL bA—=F—D A2 Y #RELLHERTETOFHT— 4% 22 ) B LR ED, #
ROFMUEREE > HECHERTIEBRERELLTEL ZENREIATVET, SREF/TNE
—ODHETHDHEBVET,

XD BY+E Y 2 —TITbh TV 3HEOEHANSHITab initio MOFTHHETY A, RISET]
FEOFEROBNEY I ab—va v(MD) R EDHENRACHELTETWET, TR 2EE
OFIFRFEC LB L, W2B%D7T Y =7 b TCCALOHENHEIATHET, (ZhbD7
aYx sk OKHLab initio MOFHEIEALETT) o Y Iab—Ya VOREBEIFLAKES
KAETLE Db, SHOHEREY 25 A3 hbIARB L TRBBERC R ->TL B B
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Wty a2—i2, BRCARNLL K, MMBTRTERVWREFEDLDDEY £~ £1LT
SHHEMY AT ADENEHEHR L T RFAEE DRV ORYARTTY, BRIl —2725—=a
v (WS) Ol - Efifgic &9 7 v— 7% B A TRER O AT B Ui 5 5
BHRETHRICRY, EVEE, —EE LY 2 —OBEOR— A HAREEIC B bW
DL R— 2T, HESFTHELBCHEX ZHEENNHENT I NS hE T, 7HL
BOFEMER Y AHCIER TR, BNCAEDR TThZThOFRLOHEBE YL Y 2 —
OHEBOFECFINTES L5 kSBABEHARET SLERSL LB VET, ¥ty x—
OHEBIFEETALVEE Xy by — BB THATE 2 L5k D, 4E)DI00BPSH b A&
#£ 3 H48KBPS~, X LIREHED /) — FHIFABCREI T L BECBEEN TR D
¥4, —F, &% 6 A#NLXy by —2 & LTFDDI LAN%##A LWSH 5TELNET,FTP~X—
ATHRAMHEBRELS L5 > TwE T, AERICIMESOHTNEFSH Y K— + Sh5F
ETHH, FHEABOLDOEBERIEA LEALTHET, FiotsrbOFIHE >\ TH Rk
REY TEOIRORSERMLIVWER VTS,

Dk, SHEBAT AL L2BRELEN IR EBIICY Y - > TEERT
ERBHDET, BIRMADIAE > THEET T, YtV 2 —DRTR2IEY LI TT & - MAREED
IBREE S LTEREhFHATRES WYt v 2 —DIEREHELERT 52 LT ALV E—
PNOLIOI AR E B REIA R TV S X5 K2 —FORROBMN L TBRLETT,

BT, £V 2—BBOAR MY 2y FRRELET, 1980FEURT—2X—2EF4T75) T m
75 s BEY LT RESRIUFSADNEEL A LV RRAFERRYEE L LTBEHEREL
oo ZOM, ARV EIAINLTF—4R—RE54T 5 70T 5 0R, B EFOK
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2. 1. 1 SRATFLERESE

*M—680HTIXTS SAE, va 788, Ny FABERIT, S—820,/80TiE~7 M VEER
DNy FUEHRFTHo L LS —820,/80THTS SAEDY —ERIT->TW5,

c BBV a T Ay v a—BE (BIBUERT & ERBAR) 1 & AREEFE ORI, B fr gl
T2 %0 FREEEFEABABCLELTIABMY a 700 2 TEBES LTI AT
LEEEEYCMHED LN TES,

+ S—820,/80TCIXILREIE 4 GB2E L, BEOHET + A7 LAKLFEVWFT2GB, /BB
BEAHNZFTS> &N TE D,

* BEt140GBORR T+ AV BEEZH L, CPUDEEILL b b TABEBFHES TS L
TWwa,

- BH#ACF DD T B#lO100Mbps /A —7LANZE OIS LTE D, FIRRLIBAADC &,
EWEFOH T x v bv—2 (TCP/I1P, DECNETKY) Me#HAtcEk - FIAT

__5__



&5
c RBBOXT + A/ FELEREKT — 7AEONBEEL LRIATE, FitoERt—
FOEHE LT 5,

2. 2 23TYITROEK

{S —820,780)

75 R CPUsA4 4 |HEEXKV—Yav | BRY—-Yav |[ES (IRER
&) (MB) (MB) (MB)

MAX | STD | MAX | STD | MAX | STD | MAX | STD

A 1 1 4 0.5 128 41 1920 0
B 5 5 4 0.5 128 4| 1920 0
C 30 30 4 0.5 128 4| 1920 0
D 120 30 4 0.5 128 4| 1920 0
G 30 30 4 2.0 128 4] 1920 0
S 600 30 7 0.5 224 4| 3328 0
TSS 3 3 4 4 8 8 192 0

{M—680H)

75 A CPUx4 - | EXKYV—vav |#HERIY—-Yav |[ES FEEER)
() (MB) (MB) (MB)

MAX | STD | MAX | STD | MAX | STD | MAX | STD

A 1 1 7 2 64 4 — -
B 5 5 7 2 64 4 - -
Ie) 30 30 7 2 64 4 — -
D 120 30 7 2 64 4 - —
E 300 30 7 2 64 4 - -

S 600 30 7 0.5 96 4 - -
TSS 3 3 7 4 32 4 — -

LEL, SYa 7Rl THI.EY a 7IZABHI330NHLEEHS30E TRHRAIRILLD
EOWTHUERATTS, ABAD7T:0F T a 7HRTLEVWEERFy VEATEIEND D,

2. 3 HHAFERK
PR 2 EEDBM—680HDFIHAEZCPU 1 #HH 1 D BAED0.107 50.095| & T,
P=CPUm*a+ (CPUs—VPUs) kb+VPUs*kc+LP*xd+DISK*ke
CPUm : £CPURH (M—680H)
CPUs : £CPURR (S—820)
VPUs : R7 rEEHO2C PUKR (S —820)
LP D IO
DISK:DI SKEAHEE (MBkhour)
BB OEILITO®ED,



a ©0.09/sec (BKETHT : 0.10)
b :0.175/sec
c :0.175/sec
d :0.045/%—
e :0.00067/MB *hour
4 DFFEBIC KT 5 CPU 1 RHIY » OFIHREUL, BToLdKis,
M—680H 3248 S—820 630
TR L, FFATEENIC P U 1 Bt URESE D 4008038 ¥Thh b,
¥,S —820TEITTHY a 7OVPUNCPUKTE L 220% U TOHE, FIASREY &
DESHEBRTHZ LB DOT,HFUCPURKMARCHERT 5D IM—680HE > %<
G35z ERBEND,

2. 4 BE-Fv T
Vv 2 —DBETIXy b7 - OBREENAR2. 4. 1ERT,
B2. 4. 1 Xy b — 7 EEREER

7 4} (asatmtes—) i Py
M— 680 H $-820,80
’_Jl ! Lﬁ
T FEP cce ASTC|E
N1l#v ho—2
THAR
DDX/ ¢4 v b 48 : PS
B &5 A ¥R 48 - ]
- [ EER e b
i e i ————
micro d '!L | \
BITNET VAX i L . N ._'—17—*
TR FDDI V=T 4y b9 —2
HP 9000 T
A X200 A =4y b
‘ *1 #2
CCP : BiEHIH%E PS:®—brLI X
ASTCE : 7A¥—&—3Fravta—3 DPBX : 54 U 2 VATHHE

FEP:7unv bz v iF7uatky¥



2. 4. 1 PoLBEERE- XY T2
(1) FIEEEREERXFERE Y b —2
SDFHHES Y 2 —TRERTETA3IHLY, N1-TSSOYy—1"—/2—5
BE2ERABLTVWS, N1 —RJEBEOAMIIT > Tty ¥t v 2 —IKHD X
5 I HERREH TR EBRY L64KbpsDEE T 1 ¥ 2 VERRTORNE > T b, FE 2
3 A198 X D HEFEDI600bpsh» H64Kbps ~NEE 21T s o oo

IMS
64Kbps

G F B & B B ¥ E W

BHT 4 O X VER
HEvY &#— KE)—F

@ FlHTE5EBIE KX b EFR (PR 2 46 AKBE)
DFHHAE LY 2 =3 — "=/ 2—F L LTBHF IR TS,
SFHEE LY 2= — "=k XA F: IMS
RS T E Y 2 — LB E Y 2~ TO&E D,

® B £ B - ARYE R A4
T S S
dt ¥ #E X % |[HOKKAIDO |H¥—R/a—¥ HITAC M—682H
#® Jdt Xk % |TOHOKU VAV EE ACOS S-—2000
B W K % |TOKYO =R 2= HITAC M-—682H
” TOKYO1 2 HITAC M—682H
%4 B B K % [NAGOYA VARV FACOM M-—780/20
" # K % |KYOTO VAV FACOM M-—780/30
X B K % |OSAKA Y= 2 ACOS S-—2000
Ju M kK % |KYUSHU Y= 2= FACOM M-—780/20
#1F + v # — [NACSIS HF— HITAC M-—680H
” SIMAIL #— 1 ACOS $-—1000/10
ZRILTFTKAXE|NARAJO Y= FACOM M-—760/6
K B X % |HIRODAI =R 2 HITAC M—680H
¥ E K % |SAITAMA Y= a—F HITAC M—260K
¥Z o0 KK%E |OCHA a—F 1 BM4381—R24
HAKLEPRER KAKEN 2 FACOM M-—380Q
8. B X % |[HIROSAKI |[=z—¥ ACOS—850/10
X B K Y2 <% |OFUDAI $—,/2—%¥ |ACOS S—930/10
F E X % |CHIBA PRS- HITAC M—680D
HRKYHBFERR ([ISSP =R FACOM M-—380R
BB A& X % |[KUMAUNIV |=a—¥ FACOM M-—360
% B X % |EHIME Y—R A FACOM M—360AP
% M X % |SUIPC a—3F ECLIPSE MV—15000/20




BIR— Y DOKRERHLUAN CEES FHTER L Y 2 — RO AR WEEAR B 2B S ITTEB
BIDETHM v 2 —HMEF L KO b, STFPRIER Y 2 - TR LHTIEE W, L,
FHEBEHOFIACREOh S,
® N1-—-TSSofEWH

1) fliey 2= oo FREERE Y Y 2 -2 F BT 284

(a) 2—¥ KA PDTS Sty vavu<
(b) HFHetEB Y 2 —LDBHFEa< Y FAD
(B3r#%) NTSS HOST (IMS)
(EL@E#) NVT IMS
(HE#H) NTSS IMS
(c) FFHEIEBDOTSS £y v a v #BL
LOGON 2—%ID/PASSWORD
(d) H5FHEAEBEDOT S SHIF
(e) LOGOFF
(f) 2—¥HhAbDTS SHAfFE
(g) LOGOFF
fiey 2—DTSSKEILIUN1—TS SOFEMOWTIIE &Y 2 —DFIFDOFS| %2R
DT &,
2) SFWEEEEY 2 —bh by 2 —2FIRT 554
(a) ZTHEHAEEOTS Sy v a vEEHL
(b) fbtv 2 —togHa~<Y FAD
NTSS HOST (#—/3kX )
(c) v 4—DTSStyvavaHL
(d) fiey #—DTS SHF
(e) bty 22—ty v a VR TLOGOFF
(f) BFHev 2—DTS SHE
(g) B FPeva—ty > avRTLOGOFF
3) NTSSa<v NOREEE
HFERR b EOBEHREAPICE VAL S — 2T EINTSSE-FILKd, ZOLE
NTSS>D7av 7 i Th, ZDE—~NTRROZODODEMIFIHTE %,
(a) HERX b ~DEIDRAH
NTSS>D7ry 7 b3 LT2EE (RETURNF—) 235&4—0kX b
T T VY avVEIDRLD NS,



BB
NTSS>SEND AO&EANT 3,

(b) NTSS¥7a<v KDAN

LFokshyTaxy FEETE 5,

HELP HELP 2y t—YDHER

END Y —s3—k A b & OEFRTIRT

SEND AYT H— sk R N OFER

SEND AO Y—NFAPANDTT VY avEIDRAHR
SET Y7 aw v FEEXFIIORE

LIST Y7 a< v FEREXFIIOFRR

EXEC 2w Y Ry vrickbavy FEH
ALLOC AV FTay Yy WTOTF— &£y MEIY
FREE F— %ty b ORERK

Q Y7 a<y FLEOITHED

@ BFHEVITTT7 197 OFIE

D)

2)

flity 2= bGFHEY 2 —%E>HE

flit v 2 —DEFWK, 757 1 v IWRLOLGTFHEY 2—%2FHTHECIST
Bty s2—0DtyyaViLA>ThbREADYE— FCUTOL>TERMINAL
AV FERFERATAZ L L > TBEARETE %,

READY

TERMINAL TERMTYPE (NVT22) EFAHNETEEL TS,
TERMINAL TERMTYPE (NVT23) 757+ v 2 %WHEET %,
TERMINAL TERMTYPE (NVT2l) #&E— Fied 3,

DFFEY 2=l v 2 —%BESHE

READYE— FTNTSSa< Y FRLUTOD/NRT 2 —2 2 FRLTHET 5, XL,
AN, 79749 7L3C, ThEhOBELETIRKEELIRE LTV 5,

NKANJ I

NTSS H (4y—/kRAb4H),
GRAPHIC

@ a=YF7avyYrEIABNTSSOREES— k2 MEDOTS SEMA
) 5FPHEy 22— (IMS) >SIMAIL—>IMSDHEE

1)

aw vy Ry o4

CONTROL PROMPT



NTSS H(SIMAIL), NKANJI
DATA PROMPT
2—%1D —S IMA I LB
PASSWORD
LOGON =2—+%ID/PASSWORD—5FB+v 2—DpiH
TERM TE (KANJI)
ENDDATA
® N1-RJEV—CEAQEAELERIV7 74 VERREKDOWT
FPREFETALONLI-TSSOH—EA%RfT>TW5AM, NI—-RJED¥—EAKDW
T, &Y 2 —THERNORBR, BERERECEH CMEND S Z LiEHIN, 20Tk
DOFRLY 2—TRIN1—RJEDH—EX%2fThblWwl ikt #KN1—RJE
7 7 ANVER, Ny FUa TORTOZFEBYOBNCEDITE L, R]EBEOEF D
TRCENA=T LI EFTERVD, TRZRDOECFIOWTREBELE L EN )
CED0 T 7 7 ANVEXDEDIILISTRax Y NE2FERATAHE 7 7 1 VEEBER
BEAEDEY E—KABINTWHEDOTIhEES, LT —FDRET 5 kA FEEER
By & BETROFEBOBEOHEVFHERT,
(Bar#®)
2A—HFRX HEBCNINES /FTEREARAENRTHRIFIGET, PUTa< Y K
EHEATE 5,
a) PUTOHRAFEE (2—F KA b7 7 A V—>BFB7 71 V)
2—HhR P EDOXX. DATARSFHAEB EOYY. DATANERX
READY
NTSS H (IMS), NKANJI

LOGON USERID/PASSWORD GFHDOTS St a VEiEA

READY

EDIT YY. DATA, NEW, NONUM, ASIS
INPUT

(ElA*—)

NTSS>PUT XX. DATA, NOLIST

%% nn RECORD PROCESSED



EDIT
END S
READY
LOGOFF DFHOTS Sty a viET

READY
LOGOFF
b) GETOHRFE BFH 774 V—2>2—HFKAMT 7A1)
SFHHEHEOYY. DATAR2—#FK X b EOXX. DATANER
READY
NTSS H (IMS), NKANJI

LOGON USERID/PASSWORD SFHOTS St a VEIRA

READY

(A *F—)

NTSS>GET XX. DATA, EOF
LIST YY. DATA, NONUM

%% nn RECORD PROCESSED
READY
LOGOFF BFHDOTS St a VET

READY

LOGOFF
(BLEg)
NVTO@IMPORT, @QEXPORT a< v FiMERATE 3,
a) @QEXPORTOWHAFE (—F KA LT 7 A N—>HFHF7 71 V)

2—H¥HRA b EDOXX. DATARSFHAEEEDOYY. DATANER

READY
NVT
KCQ10101 I N1TSS—G USER STARTED

NVT



OPEN IMS
KCQ10124 I CONNECTED TO HOST—IMS
LOGON USERID/PASSWORD SFHOTS St a VEAtR

READY

EDIT YY. DATA NONUM NEW

INPUT

00100 :@EXPORT XX. DATA NOLIST
KCQ101141 FILE TRANSFER STARTED
KCQ10116I END OF FILE

KCQ101151 FILE TRANSFER ENDED

EDIT

END SAVE

JTD53551 SAVED TO NEW DATA SET (-
READY

LOGOFF DFHDOTS Sty a V#T

b) @IMPORTOHERNE (GFH7 7 A V—>2—F KA T 74 )
SFHHEBEEOYY. DATAR2—% kX b EOXX.DATA~EX
READY
NVT
KCQ10101I N1TSS—G USER STARTED

NVT
OPEN IMS
KCQ101241 CONNECTED TO HOST—-IMS

READY

@X ATTR A LRECL (132) BLKSIZE (3036) +
RECM (F B) DSORG (PS)

NVT

@X ALLOC DA (XX. DATA) USING (A) NEW TR +




2

SP (10 10)

NVT

@IMPORT XX. DATA NOLIST

LIST YY. DATA NONUM

KCQ101141 FILE TRANSFER STARTED

READY

KCQ101151 FILE TRANSFER ENDED
EEERE, DDX Ay v MEEEE

e EE B @® N | FH]| RHE S
B E R 1200BPS (V. 22) 2 El#g TTY gggﬁ:gg:gﬁ? (0
3 0564—53—6114 (f%)
s 00|y || (oS )
s 0 50|y 2By |7 (0 )
DDXE# |  9600BPS (aﬁlgﬁll?;g) TTY| 163—060—5722107

1)

2)

3

RWEMCR IER LA VHEA vy =% Ty FESBLTESECERETES D,
RERCSELTE 5, BAERISHAE CRECERITREL LT\ 5,

T S SEBHEEKRD ¥ — & 2 fE/N
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GAUS86 GAUSSIAN 86:AB INITIO MOLECULAR ORBITAL CALCULATIONS
CRYS88 CRYSTAL 88: AB INITIO LCAO-HF PROGRAM FOR CRYSTAL SYSTEMS
FLAPW  SELF-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD
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QC0553 ZMAKER: Z-MATRIX GENERATION FROM CARTESIAN COORDINATES
QC0554 GEPOL/87: AREA AND VOLUME OF MOLECULES

QC0555 BOLTZMAN: BOLTZMANN DISTRIBUTION PROGRAM

QC0556 RPAC: EL. EXCITATION PROP. & NUCL. MAGN. SHIELDING IN RPA
QC0557 TSTPST: STATISTICAL THEORY PACKAGE FOR RRKM/QET/TST/PST
QC0558 ECEPP/2: EMPIRICAL CONFORMATIONAL ENERGY FOR PEPTIDES
QC0559 BIGSTRN-3: EMPIRICAL FORCE-FIELD PROGRAM (IBM 3090)

QC0560 MOPAC VER 4.0: A GENERAL MO PROGRAM (IBM 3090 VF)

QC0561 MOLDYN: MOL. DYN. MODELLING FOR NMR SPIN-RELAXATION (IBM)
QC0562 A GENERAL FITTING PGM FOR RESOLUTION OF COMPLEX PROFILES
QC0563 CLAMPS: CLASSICAL MANY PARTICLE SIMULATOR

QC0564 HONDO5: AB INITIO HF SCF PROGRAM (ETA/10 VER.)

QC0565 BOXTRAN: SOLUTIONS OF THE 1D SCHROEDINGER EQUATION

QC0566 USURF: GENERATION OF SMOOTH MOLECULAR DOT SURFACES

QC0567 SEA: STERIC & EL.STATIC ALIGNMENT MOL. SUPERPOSITION (VAX)
QC0568 PDM88: NET ATOMIC CHARGES / SITE MULTIPOLES FROM MOL.EL.POT.



QC0569
QC0570
QC0571
QC0572
QC0573
QC0574
QC0575
QC0576
QC0577
QC0578
QC0579
QC0580
QC0581
QC0582
QC0583
QC0584

DNMRS: NMR PGM FOR UNSATURATED EXCHANGE-BROADLENED BANDSHAPES
ENERO: SHORTEST DISTANCE FOR RODS MODELLING LINEAR MOLECULES
EXTENDED HUCKEL MOLECULAR, CRYSTAL & PROPERTIES PACKAGE
AMPGAUSS: AMPAC TO GAUSSIAN INTERFACE PROGRAM

CONSTRAINED ITERATIVE SPECTRAL DEGONVOLUTIONS (2D-NMR)

PFIP: PORTABLE IMPLEMENTATION OF PRISM

MOLGRATH: MOLECULAR GRAPHICS TOOL FOR THEORETICAL CHEMISTRY
GENERAL VIBRATIONAL ANALYSIS SYSTEM

CRYSTAL 88: AB INITIO LCAO-HF PROGRAM FOR CRYSTAL SYSTEMS
CMAP: CHEMICAL MODELING APPLICATIONS PLATIORM

LPT: LINEAR PREDICTIVE SPECTRAL ANALYSIS

MELDF: GAUSSIAN-BASED SYSTEM FOR AB INITIO CALCULATIONS
MOPAC VERSION 5: SCALAR VERSION FOR IBM 3090

PENTE: MOLECULAR OPTIMIZATION DRIVER

MOLECULE: GKS GRAPHICAL DISPLAY PACKAGE

GEOMOS: SOLVENT EFFECTS AND SOLID SURFACE ADSORPTION
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==== IMS PROGRAM LIBRARY ====

*¥%¥% LIST OF PROGRAMS IN THE GIVEN FIELD %Xk

FIELD CODE : AS10

FIELD TITLE : SOLID STATE AND SURFACE.

NO. PROGRAM ID PROGRAM TITLE

001 MDANO3 MOLECULAR DYNAMICS FOR ALKALI NITRATE

002 DVSCAT NUMERICAL-BASIS-SCC-DV-XALPHA MO AND CLUSTER CALCULATION
003 EHTB EXTENDED HUCKEL METHOD FOR TWO DIMENSIONAL PERIODIC SYSTEMS
004 FLAPW SELF—-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD
FIELD CODE : AS20

FIELD TITLE : POLYMER AND LIQUID CRISTAL.

NO. PROGRAM ID PROGRAM TITLE

001 BAND1 EXTENDED HUCKEL CALCULATIONS OF ONE-DIMENSIONAL POLYMERS
FIELD CODE : AS30

FIELD TITLE : LIQUID AND SOLUTION.

NO. PROGRAM ID PROGRAM TITLE

001 MDANO3 MOLECULAR DYNAMICS FOR ALKALI NITRATE

002 MDSALT MOLECULAR DYNAMICS SIMULATION FOR MOLTEN SALT

003 CLAMPS CLAMPS: CLASSICAL MANY PARTICLE SIMULATOR

004 NLPLSQ LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
005 KURVLR PROGRAM FOR ANALYSING X-RAY DIFFRACTION DATA OF LIQUID

006 CCPS CCP5 SIMULATION PROGRAMS



FIELD CODE : BI10
FIELD TITLE : BIOMOLECULES.

NO. PROGRAM ID PROGRAM TITLE

001 NASH SEARCH FOR NEAR ATOMS IN A PROTEIN

002 STEREO STEREO DRAWING OF SKELETAL MODEL OF PROTEINS.

003 CONVRT CONVERSION OF BNL DATA FORMATS TO PSPCS FORMAT

004 DISMAP TRIANGULAR DISTANCE MAP OF A PROTEIN

005 ASA ACCESSIBLE SURFACE AREA OF A PROTEIN

006 BENDER PARAMETER CALCULATION FOR BYRON'S BENDER MODEL

007 SUPPOS SUPERPOSITION OF TWO SIMILAR CONFORMATION OF PROTEIN(S)

008 BSIP BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA
009 TASP ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
010 PDB THE PROTEIN DATA BANK

o011 PRTXYZ XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN
012 GPQDD GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN

FIELD CODE : CR20

FIELD TITLE : CARTESIAN COODINATES OF ATOMS IN MOLECULES.

NO. PROGRAM ID PROGRAM TITLE

001 ORTEP ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE

002 BSIP BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA
003 TASP ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
004 PDB THE PROTEIN DATA BANK

005 PRTXYZ XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN
006 GPQDD GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN
007 MDP MOLECULAR DISPLAY PROGRAM

008 STERIC STEREOCHEMISTRY BY INPUT OF CHEMO

FIELD CODE : CR30

FIELD TITLE : MOLECULAR MECHANICS AND FORCE FIELD CALCULATIONS.

NO. PROGRAM ID PROGRAM TITLE

001 MM2 MOLECULAR MECHANICS CALCULATION BY MM2 FORCE FIELD MODEL

002 MMIPI1 MOLECULAR MECHANICS CALCULATION OF UP TO 100-ATOM MOLECULES
003 MMIPI3 MOLECULAR MECHANICS CALCULATION OF UP TO 300-ATOM MOLECULES
004 MMIY3 MOLECULAR MECHANICS CALCULATION FOR 6—-COORDINATED COMPOUNDS
005 MDANO3 MOLECULAR DYNAMICS FOR ALKALI NITRATE

006 CLAMPS CLAMPS: CLASSICAL MANY PARTICLE SIMULATOR

007 BGSTR3 BIGSTRN3: A GENERAL PURPOSE EMPIRICAL FORCE FIELD PROGRAM
008 CCP5 CCP5 SIMULATION PROGRAMS

FIELD CODE : DB1O
FIELD TITLE : DATA BASES.

NO. PROGRAM ID PROGRAM TITLE

001 QcLDB QUANTUM CHEMISTRY LITERATURE DATA BASE SYSTEM

002 QCHECK CHECK ROUTINE OF QUANTUM CHEMISTRY LITERATURE DATA BASE
003 ISLINE ATOMIC AND MOLECULAR SPECTRAL LINE DATA RETRIEVAL SYSTEM
004 CHEMIC CHEMICS :AUTOMATED ORGANIC CHEMICAL STRUCTURE ELUCIDATION
005 ‘IR2 INFRARED SPECTRAL RETRIEVAL SYSTEM

006 CMQCA CARNEGIE-MELLON QUANTUM CHEMISTRY ARCHIVE

007 STERIC STEREOCHEMISTRY BY INPUT OF CHEMO

008 QcCBDB QUANTUM CHEMISTRY BASIS SET DATA BASE

009 MPBDB MODEL POTENTIAL BASIS SET DATA BASE

FIELD CODE : EG10

FIELD TITLE : EDUCATIONAL TOOLS.

NO. PROGRAM ID PROGRAM TITLE

001 OTHELO %% OTHELLO GAME FOR TSS EDUCATION XXX



FIELD CODE
FIELD TITLE

NO.
001
002
003
004
005
006
007
008
009
010
o011
012
013
014
015
016
017
018
019

PROGRAM 1ID

LIBE
FCBSD
PSTOPO
POTOPS
REPORT
PFORTV
FCMP
FLOW
FORDAP
STINGY
PROFIL
SFORT
PSPART
DRAWDG
OQUTFIT
PKIT
COUNTF
TSS517
VREPRT

FIELD CODE
FIELD TITLE

NO.

001

002
003
004
005
006
007

PROGRAM 1ID

JAPIC1
JAPIC2
ORTEP
GPQDD
MDP
CRYSTA
EXAFS

FIELD CODE
FIELD TITLE

NO.
001
002
003
004

PROGRAM 1ID

CGTORL
CGTOFD
PA300
PA600

FIELD CODE
FIELD TITLE

NO. PROGRAM ID
001 SALS

002 REDUCE
003 NICER
004 NLPLSQ
005 KURVLR
006 EMOR1
FIELD CODE

FIELD TITLE

NO. PROGRAM ID

001

WIGNER

FIELD CODE
FIELD TITLE

NO. PROGRAM ID

001
002
003

MOLSCT
CSACST
GORDON

EG20
GENERAL UTILITIES.

PROGRAM TITLE
SOURCE PROGRAM MAINTENANCE UTILITY
FILE ACCESS ROUTINES WHICH CAN BE USED IN FORTRAN PROGRAM
CONVERT FORTRAN SOURCE DATA FROM PS—-DSN. TO PO-DSN(MEM).
CONVERT FORTRAN SOURCE DATA FROM PO-DSN(MEM). TO PO-DSN.
DISPLAY MODULE~REFERENCE RELATION IN TABLES AND CHARTS.
PFORT VERIFIER:CHECK OF FORTRAN PROGRAM FOR PORTABILITY
FILE COMPARE
FORTFLOW
FORDAP (FORTRAN PROGRAM DYNAMIC ANALYSIS PACKAGE)
STINGY PRINTER
PROFILE
FORMAT TRANSFORMER FOR FORTRAN COMPILE LIST
EXTRACT SPECIFIED ROUTINES FROM A FORTRAN PROGRAM PACKAGE
DIAGRAM: GENERATION OF GOLDSTONE AND BLOCH—-BRANDOW DIAGRAMS
UTILITY PROGRAM PACKAGE WRITTEN IN PL/I TO HANDLE DATASET
PROGRAMMER'S KIT : TSS COMMAND PROCEDURES FOR CODING AID
FORMAT TRANSFORMER FOR FORTRAN77 EXECUTION MAP
PROGRAM FOR TELECOMMUNICATION BY NEC PC~8801 COMPUTER
FORTRAN PROGRAM ANALYZER FOR A VECTOR PROCESSOR.

GP10
GRAPHIC PROCESSING.

PROGRAM TITLE
PLOTTER WRITING OF MO AND DENSITY BY AB INITIO METHODS
PLOTTER AND GRAPHIC DISPLAY WRITING OF MO AND DENSITY
ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE
GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN
MOLECULAR DISPLAY PROGRAM
PROGRAM SYSTEM FOR CRYSTAL STRUCTURE ANALYSIS
GRAPHIC PROGRAM SYSTEM FOR EXAFS ANALYSIS

MI10
MOLECULAR INTEGRALS.

PROGRAM TITLE
MOLECULAR INTEGRALS FOR THE RELATIVISTIC INTERACTIONS
FIELD AND FIELD GRADIENT INTEGRALS OF CGTO
EVALUATE ONE- AND TWO-ELECTRON INTEGRALS
ONE-ELECTRON PROPERTIES PACKAGE

NM10
MATRIX,ALGEBRAIC AND ARITHMETIC UTILITY.

PROGRAM TITLE
STATISTICAL ANALYSIS WITH LEAST SQUARES FITTIG
REDUCE—-2 SYMBOLIC AND ALGEBRAIC PROGRAMMING SYSTEM
NAGOYA ITERATIVE COMPUTATION EIGEN ROUTINES
LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
PROGRAM FOR ANALYSING X—-RAY DIFFRACTION DATA OF LIQUID
EXTENDED METHOD OF OPTIMAL RELAXATION FOR EIGENPROBLEMS

NM4O
SYMMETRY ANALYSIS.

PROGRAM TITLE
MAGNITUDES OF 3-J AND 6-J SYMBOLS

sC10
SCATTERING AND TRAJECTORY.

PROGRAM TITLE
MOLSCAT: MOLECULAR SCATTERING PROGRAM
CROSS SECTIONS OF ATOMIC COLLISIONS BY SEMICLASSICAL THEORY
COUPLED CHANNEL SCATTERING MATRICES



FIELD CODE : sScC20
FIELD TITLE : CRYSTALLOGRAPHY.

NO. PROGRAM ID PROGRAM TITLE

001 NASH SEARCH FOR NEAR ATOMS IN A PROTEIN

002 STEREO STEREO DRAWING OF SKELETAL MODEL OF PROTEINS.
003 CONVRT CONVERSION OF BNL DATA FORMATS TO PSPCS FORMAT
004 DISMAP TRIANGULAR DISTANCE MAP OF A PROTEIN

005 ASA ACCESSIBLE SURFACE AREA OF A PROTEIN

006 BENDER PARAMETER CALCULATION FOR BYRON'S BENDER MODEL

007 SUPPCS SUPERPOSITION OF TWO SIMILAR CONFORMATION OF PROTEIN(S)
008 PGCCMB CONFORMATIONAL ANALYSIS BY BOYD'S METHOD.

009 UNICS3 UIVERSAL CRYSTALLOGRAPHIC COMPUTATION PROGRAM SYSTEM

010 ORTEP ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE

011 BSIP BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA

012 TASP ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
013 MULTAN AUTOMATIC SOLUTION OF CRYSTAL STRUCTURES BY DIRECT METHOD
014 PDB THE PROTEIN DATA BANK

015 PRTXYZ XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN

016 NLPLSQ LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
017 KURVLR PROGRAM FOR ANALYSING X—~RAY DIFFRACTION DATA OF LIQUID
018 CRYSTA PROGRAM SYSTEM FOR CRYSTAL STRUCTURE ANALYSIS

019 EXAFS GRAPHIC PROGRAM SYSTEM FOR EXAFS ANALYSIS

FIELD CODE : SL10
FIELD TITLE : SPECIAL LANGUAGES.

NO. PROGRAM ID PROGRAM TITLE
001 HLISP HLISP PROGRAMMING SYSTEM
002 REDUCE REDUCE—-2 SYMBOLIC AND ALGEBRAIC PROGRAMMING SYSTEM

FIELD CODE : SS10
FIELD TITLE : SPECTROSCOPY AND INSTRUMENTAL ANALYSIS.

NO. PROGRAM ID PROGRAM TITLE

001 DIAVIB CALC. OF NUMERICAL VIBRATIONAL WAVEFUNCTION FOR DIATOMICS
002 DIAINT CALC. OF FCF AND ELECTRONIC SPECTRA OF DIATOMIC MOLECULES
003 MMIPI1 MOLECULAR MECHANICS CALCULATION OF UP TO 100-ATOM MOLECULES
004 MMIPI3 MOLECULAR MECHANICS CALCULATION OF UP TO 300-ATOM MOLECULES

FIELD CODE : $830
FIELD TITLE : NMR SPECTROSCOPY.

NO. PROGRAM ID PROGRAM TITLE

001 DNMR3 SIMULATION OF EXCHNGE BROADENED NMR SPECTRA

002 LAOCN3 ANALISIS OF HIGH RESOLUTION NMR SPECTRA

003 CHEMIC CHEMICS :AUTOMATED ORGANIC CHEMICAL STRUCTURE ELUCIDATION
004 JHH 3JHH: NMR VICINAL COUPLING CONSTANTS

005 FPTSPN NMR SPIN-SPIN COUPLIN CONSTANT CALCULATION BY FPT INDO
006 FPTNMR CALCULATION OF NMR CHEMICAL SHIFT-BY FPT-INDO/CNDO

FIELD CODE : SS50

FIELD TITLE : VIBRATIONAL AND ROTATIONAL SPECTROSCOPY.

NO. PROGRAM ID PROGRAM TITLE

001 NCTB NORMAL COORDINATE TREATMENT OF MOLECULAR VIBRATIONS
002 CVOA NORMAL COORDINATE TREATMENT OF CRYSTAL VIBRATIONS

003 LSVR3 LEAST-SQUARES ANALYSIS OF VIB-ROT SPECTRA OF AN ASYM. TOP
004 LSRES3 L.S. ANALYSIS OF VIB-ROT SPECTRA OF ASYM. TOP IN RESONANCE
005 BC3 CALCULATION OF VIB—ROT SPECTRA OF ASYMMETRIC TOP

006 BCRES3 CALC. OF VIB-ROT SPECTRA IN RESONANCE FOR AN ASYMM. TOP
007 ENVLOP CALCULATION OF BAND ENVELOPES OF VIB-ROT SPECTRA

008 DISPL3 DISPLAY OF THEORETICAL VIB-ROT SPECTRA

009 ASSIGN ASSIGN DIAGRAM FOR THE ASSIGNMENT OF VIB-ROT SPECTRA

010 ISLINE ATOMIC AND MOLECULAR SPECTRAL LINE DATA RETRIEVAL SYSTEM
o011 CHEMIC CHEMICS :AUTOMATED ORGANIC CHEMICAL STRUCTURE ELUCIDATION
012 IR2 INFRARED SPECTRAL RETRIEVAL SYSTEM

013 SERIES LOOMIS-WOOD DIAGRAM FOR FINDING LINE SERIES

014 DIAVIB CALC. OF NUMERICAL VIBRATIONAL WAVEFUNCTION FOR DIATOMICS
015 DIAINT CALC. OF FCF AND ELECTRONIC SPECTRA OF DIATOMIC MOLECULES
016 FEMSE2 FINITE ELEMENT METHOD FOR 2-DIMENSIONAL SCHRODINGER EQ.



FIELD CODE
FIELD TITLE

NO.

001

002
003
004
005
006
007
008
009
010
011

012
013
014
015
016
017
018
019
020
021

022
023
024
025
026
027
028
029
030
031

032
033
034
035
036
037
038
039
040
041

042
043
044
045
046
047
048
049

PROGRAM 1ID

QCcLDB
JAMOL3
ATOMHF
HONDOG
SCEP
IMSPAC
IMSPAK
PA200
PA300
PA40O9
PA600
INTCPY
GAUS76
ALIS
JAPIC1
JAPIC2
GUGACI
DRAWDG
GSCF2
GAMESS
GAUS80
ALCHEM
CMQCA
ATOMCI
CASSCF
PSHOND
MELD
JANIE1
GRAMOL
coLMBS
ATOMST
GAUSS82
MICA3
SAC85
GSCF3
QCBDB
JASON2
SCMOLX
CIMOLX
KAMUY
FEMSE2
MPBDB
JAMOL 4
HONDO?7
PSI
KOTO
MNDOC
GAUS86
CRYS88

FIELD CODE
FIELD TITLE

NO.
001
002
003
004
005
006
007
008
009
010

PROGRAM ID

MINDO3
CNINDO
MNDOM
FPTNMR
CNDOS
MNDOC
FPTSPN
GHFID
BAND1
MOPAC

WF10
WAVEFUNCTIONS BY AB INITIO METHODS.

PROGRAM TITLE
QUANTUM CHEMISTRY LITERATURE DATA BASE SYSTEM
AB INITIO LCAO MO SCF CALCULATION
AB INITIO LCAO SCF OF ATOMS. GAUSSIAN ORBITALS ARE USED.
AB INITIO LCAO-SCF-MO METHOD AND GRADIENT METHOD
SELF~CONSISTENT ELECTRON PAIRS METHOD
AB INITIO SCF MO CALCULATIONS
GEOMETRY OPTIMIZATION BY AB INITIO SCF-MO CALCULATIONS
LIST OF ONE- AND TWO-ELECTRON INTEGRAL LABELLS
EVALUATE ONE- AND TWO—-ELECTRON INTEGRALS
CLOSED~SHELL SCF AND POPULATION ANALYSIS PACKAGE
ONE-ELECTRON PROPERTIES PACKAGE
INTEGRAL COPY ROUTINE OF POLYATOM SYSTEM
AB INITIO MO CALCULATION. GAUSSIAN 76 M—~VERSION.
AB INITIO MCSCF PROGRAM FOR ATOMS AND MOLECULES
PLOTTER WRITING OF MO AND DENSITY BY AB INITIO METHODS
PLOTTER AND GRAPHIC DISPLAY WRITING OF MO AND DENSITY
GRAPHICAL UNITARY GROUP APPROACH CI BY ISAIAH SHAVITT
DIAGRAM:GENERATION OF GOLDSTONE AND BLOCH-BRANDOW DIAGRAMS
PROGRAM GSCF2 WITH ONE~HAMILTONIAN AND PARTIAL SCF METHOD
GENERAL ATOMIC AND MOLECULAR ELECTRONIC STRUCTURE SYSTEM
GAUSSIAN 80 : AB INITIO MO CALCULATION (HITAC VERSION)
ALCHEMY:AB INITIO ELECTRONIC STRUCTURE CALCULATION PACKAGE
CARNEGIE—-MELLON QUANTUM CHEMISTRY ARCHIVE
CONFIGURATION INTERACTION PROGRAM FOR ATOMS
A PROGRAM FOR COMPLETE ACTIVE SPACE SCF CALCULATIONS
PSEUDOPOTENTIAL VERSION OF MO PROGRAM HONDO
PROGRAM FOR MANY ELECTRON DESCRIPTION
NUMERICAL INTEGRATION OF ELECTRON DENSITY
GRADIENT METHOD PROGRAM
COLUMBUS: A PROGRAM SYSTEM FOR SCF,MCSCF AND MR-SDCI CALC.
SCF. PROGRAM FOR ATOMIC CONTRACTED STO CALCULATIONS
GAUSSIAN 82:AB INITIO MOLECULAR ORBITAL CALCULATIONS
A PROGRAM SYSTEM FOR CONFIGURATION MIXING CALCULATION(CI)
SAC/SACCI PROGRAM FOR GROUND,EXCITED,IONIZED AND ANION STATE
PROGRAM GSCF3 FOR SCF AND CI CALCULATION
QUANTUM CHEMISTRY BASIS SET DATA BASE
CASSCF CALCULATION WITH LARGE BASIS SET
MOLYX~SCF
MOLYX-CI
KAMUY :AB INITIO CI CALCULATION OF ELECTRONIC STRUCTURE
FINITE ELEMENT METHOD FOR 2-DIMENSIONAL SCHRODINGER EQ.
MODEL POTENTIAL BASIS SET DATA BASE
AB INITIO LCAO MO SCF CALCULATION
HONDO VERSION 7.0: AB INITIO MO CALCULATION
A SUITE OF AB INITIO QUANTUM MECHANICAL PROGRAMS
KOTO: AB INITIO MELECULAR ORBITAL CALCULATIONS
CORRELATED SEMIEMPIRICAL CALCULATIONS WITH GEOM.OPT.
GAUSSIAN 86:AB INITIO MOLECULAR ORBITAL CALCULATIONS
CRYSTAL 88: AB INITIO LCAO-HF PROGRAM FOR CRYSTAL SYSTEMS

WF20
WAVEFUNCTIONS BY CNDO,INDO,AND MINDO METHOD.

PROGRAM TITLE
MO CALCULATIONS BY MINDO/3 METHOD
MO CALCULATION BY CNDO AND INDO METHODS
MNDIFIED VERSION OF MNDO SCF MO CALCULATION PROGRAM
CALCULATION OF NMR CHEMICAL SHIFT BY FPT-INDO/CNDO
CNDO/S-CI: MODIFIED CNDO AND CI METHOD
CORRELATED SEMIEMPIRICAL CALCULATIONS WITH GEOM.OPT.
NMR SPIN-SPIN COUPLIN CONSTANT CALCULATION BY FPT INDO
GENERAL HARTREE-FOCK CALCULATION
EXTENDED HUCKEL CALCULATIONS OF ONE-DIMENSIONAL POLYMERS
A GENERAL MOLECULAR ORBITAL PACKAGE



FIELD CODE
FIELD TITLE

NO.

001

002
003
004
005
006
007
008
009

%%%% TOTAL NUMBER OF UNIQUE PROGRAMS XXXX

¥%%% SORTED UNIQUE PROGRAMS XXxXX

PROGRAM
HMO
DVSCAT
GPQDD
PPP
EHTB
ICON
HUCKEL
MPXALP
FLAPW

¢ WF30

¢ WAVEFUNCTIONS BY HUECKEL,EXTENDED HUECKEL,PPP METHOD.

ID

HUECKEL MOLECULAR ORBITAL CALCULATION

PROGRAM TITLE

NUMERICAL-BASIS~SCC-DV-XALPHA MO AND CLUSTER CALCULATION
GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN
SCF-CI-PI-MO PROGRAM WITH PPP APPROXIMATION

EXTENDED HUCKEL METHOD FOR TWO DIMENSIONAL PERIODIC SYSTEMS

EXTENDED HUCKEL CALCULATIONS FOR MOLECULES
HUCKEL CALCULATIONS FOR MOLECULES

MODEL

POTENTIAL

X~ALPHA METHOD

SELF~-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD

146

ALCHEM ALIS
BAND1 BCRES3
CCP5 CGTOFD
CNDOS CNINDO
CSACST CVOA
DRAWDG DVSCAT
FCMP FEMSE2
GAMESS GAUS76
GPQDD GRAMOL
HONDOG HONDO7
IR2 ISLINE
JASON2 JHH
LSRES3 LSVR3
MINDO3 MMIPI1
MOLSCT MOPAC
NICER NLPLSQ
PA4O9 PA600
PPP PROFIL
QCBDB QCHECK
SCEP SCMOLX
SUPPOS TASP

ASA
BC3
CGTORL
coLMBS
DIAINT
EHTB
FLAPW
GAUS80
GSCF2
HUCKEL
JAMOL3
KAMUY
MDANO3
MMIPI3
MPBDB
ORTEP
PDB
PRTXYZ
QcLDB
SERIES
TSS517

ASSIGN
BENDER
CHEMIC
CONVRT
DIAVIB
EMOR1
FLOW
GAUS82
GSCF3
ICON
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The Purpose

The purpose was to determine some of the configurational properties of freely-
rotating polymer chains (not confined to a regular lattice), subject to excluded
volume and rigid boundary constraints. The results have practical importance in
the description of a wide range of systems ranging from biological cell boundary
phenomena to colloidal stability against flocculation.

The Method of Calculation

The method of calculation adopted was Monte Carlo simulation. The repeat
units of the chain were modeled as spheres of unit diameter, the centres of
consecutively-added spheres also being separated by unit distance. The centre of
the first sphere is terminally attached to the origin (0, 0, 0), and each
additional sphere is added to the growing chain by two calls to the random number
generator routine which yield Cos 8(8 is the bond angle between two consecutively-
added spheres) and the azimuthal angle ¢. The coordinates of the centre of each
sphere are stored in the computer memory, and a check is made for violation of the
excluded volume and rigid boundary conditions immediately after the addition of
each sphere. 1If either condition is violated the chain is discarded and the
building of a new chain from the origin is commenced, but the statistics of the
failed chain up to and including the penultimate sphere are included in the running
totals being compiled for averaging at the end of the calculation.
The Results

The mean-square end-to-end length <R2> of chain containing n links, and the
corresponding mean square radius of gyration <Sn> were calculated from a simulation
of 300, 000 chains each containing 15 links, i.e. 16 spheres. These results were
is good agreement with those of Croxton, but the calculated total sphere density
distributions differed considerably from Croxton’s close to the rigid boundary
defined by z=0. This also lead to significant differences in the numbers and mean
lengths of tails, trains and loops close to the boundary. The reason for these
differences seems to be an error in either the present Monte Carlo programmes or
those used by Croxton. Extensive checks have convinced me that the present results
are free from error.
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TABLE 1. Total energy of the CuQq cluster. Total energy +2089 (arbitrary units).

State RHF FVCI-1* FVCI-2® CASSCF* CI dimension
(La) 14, —0.5687 —0.5714 —0.5229 —0.5833 610
B, —0.4351 —0.4595 —0.4158 —0.5720 575
= —0.5427 —0.5448 —0.4361 ~0.5624 575
By, —0.4102 —0.4386 —0.4007 —0.5380 575
By, —0.4154 —0.4443 —0.4064 —0.5828 575
‘4, —0.3195 —~0.3457 —0.2026 —0.4230 3624
-7 (3.89) (1.62)
cv) cu 'B, —0.3942 —0.4146 —0.4044 —0.4825 3432
o | o * (0.28) (0.00)
P U —0.3814 —0.4068 —0:4021 —0.4751 3432
0 SS-T0— 0.13) (0.20)
(©u) 2a0nd | 1BA Sfou 1y, —0.3410 —0.4149 —0.4053 d 3384
1.89A x (0.26)
'B,, —0.3709 —0.4000 —0.3959 —0.4490 3432
(0.11) (0.91)
230A 'B,, —0.3767 —0.4096 —0.4029 —0.4796 3432
(0.18) (0.08)
e 4, —0.3315 —0.3412 ~0.3384 d 4659
a

1 *First eigenvalue in FYCIL.
bSecond eigenvalue in FYCI. Number in parentheses is the energy difference from the first eigenvalue
FIG. 1. Coordinates of the CuQj cluster. of the same irreducible representation (in eV).
“Number in parentheses is energy difference from the CASSCF 'B,, energy (in eV).
dCASSCF procedure did not converge.



Table 2 Superexchange integrals (Jab) between
transition metal iog)and oxygen anion by the
ab initio MO method

Formal Structure Main Config. ab Jo (cm")

[c..’ozcl;] CioCud OO0 8360(1.8),8690(1.9)
[Cu'O c”] ciocid cuwo 386(1.7),340(1.8),299(1.9)

B} o 260(2.0),223(2.1),188(2.2)
(N¥ b oM b NiO  74(1.7),82(1.8),92(1.9)
[M& O SR Mf.lg ng MoO -146(1.7),-83(1.8),-44(1.9)
[N.’o! 4]7  NIOMi MaO -253(1.7),-138(1.8),-66(1.9)
[Cu O'Fé Ci’'0'Fe’  CuO 185(1.7)
[CH'O'MA')!  Ca'O'MA MaO -466(1.7),-250(1.8),-116(1.9)

Fig.2 Electronic configurations
and orbital interaction schemes for
the three center systems in Table 2
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BNELMOBEBLEB (Fe, M) B L LD KRKERERRBALOAAR LV, COFERARILYD O F
EBREBBE2EXL LCcEELR A I,
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1. K. Yamaguchi, M. Nakano, H. Namimoto and T. Fueno, in "Progress in high
temprature superconductivity-vol, 15 (Ed. Y. Murakami, World Scientific,
London, 1989) 189.
2. K. Yamaguchi, H. Namimoto, T. Fueno, S. Yamamoto and K. Nasu. Physica C
163-164, 1333 (1989)
3. K. Yamaguchi, H. Namimoto and T. Fueno, Mol.Crys. Ligq. Crys. 176, 151(1989).
4. !é Yar)naguchl Y. Takahara, T. Fueno, MRS Intl Mtg. on Adv. Mats vol 6 385
1989
5. K. Yamaguchl. T. Fueno, N. Ueyama, A. Nakamura and M. Ozaki, Chem. Phys.
Let 164, 210 (1989).
6. K. Nakasuu. M. Yamaguchi, [, Murata, K. Yamaguchi, T. Fueno,
H.-0. Nishiguchi, T. Sugano and M. Kinoshita, J. Am. Chem. Soc.,
111, 9265 (1989).
7. K. Yamaguchi, T. Fueno, M. Ozaki, N. Ueyama and A. Nakamura, Chem.
phys. Lett. 168, 56 (1990).
8. K. Yamaguchi, Intern. J. Quant. Chem. 37, 167 (1990)
9. WO k. HEEME. 10. 5 (1990)
10, g k. 6%, [HFAFEIFE] (|EEE, 1 989) . o
11, O k. TRXFgForv0oBFAE]. 28 48 (AXAHFH OB/, HHL
4425147492, 1989) (1990).
12 g k. [THHMEHERXROALD»DOIYE2—5%—F 3 2bY —AF]
m#ME 42 (HIAFMBEHE. LFTEEBHE. 19 8 9) .

a) Main configuration means the most important
configuration formed from the formal structure
by the single or double charge transfers.

Fig.3 Antiferromagnetic (Jab<0) and
ferromagnetic (Jab)0) interactions
between transition metal ions and
oxygen anion
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1. MMEEW - WA CHs I, ICN ZD I VLW OXITEKIBTREFICHEKINFELNRT
WrRHER £RVOBEBEN D Z. ML IEICNOANY K (A =210~300nm)i2 8 W T,

ICN + hy — I°(%Pi,2) + CN (X2%*,low N”)

- 1 (2Ps.,2) + CN (X2X *,high N”)

ORI, BRRABOEBEFRBLEOEENGOBECBRVWHE D2 LABHESRTWS, &
ICNiZ2W Tk, COMERRBZ2BEHRTZ IR FY Yy Vi EMGoldfieldb i2 X » T
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Table~1 Vertical Excitation Energies (eV) of ICN.
F. O BICRx=5.0-5.lae TH o, T NDIH
o e - R socl «——— Cont SOCI —>
BLUWOEFIOLDLID LD EW o , MRSD CI
EREBEORFYy Y VEIZ. HEOH State W HW CcH SM HW
HEOMEEISHUTNLZATIITHE 31 4.45 4.45 4,51  4.47 4.42
B4 5, BH-116 =180"-2ICNi2H T 3 S, 4.63 4.70 4.65 4.62
= s _ SMa- 4.97 5.04  5.00
KAXTF Yy VR ETT. TFOR ‘Me.  4.99 509 505 5 02
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1. #AROHEHB - AR

BZREIKOLBFEHNF¥ (MD) FHEOERM»S, HAOKATFORELDRKFY Y LI X
LX¥—-—0Dww s 9 WEIZ23EHFIILE -0 XEUNTEFRRKEVWIEERRU
Fo. ZOHRTHEVY S XU Coulomb RF VY S LB EHI IR TORETOE®EL KM LU,
BLWO3XUKRHEAOHBALCHEHRULUTLEZER2ZHhETRKHEHSIHPIZUTE L.

BERBOKOEREUTOEHOB BRI VFIVERA T IR, BELEMR B
B3RP FOBBMAERBRANIZ CER UE. $HEUVTOKRKORF YV vy LETBORBK & X
BOEHOHM B EOBHERLBERLU, TXI3EIRTFLALTOHNENRRAD B, KoH
FTEHErR BT 3 EREHEU L.

2. MREAE - FHEHE

MDYIal—YaYe&ZtoRHordon, KOH FRMEEMBETIPS, TIPIPKF Y
Yy L EBEMU BOBKROBEHEHOLDHAEAFHR _XBATTCERLR S LS WCHIE
iToRk. MDY Ialb—VvarydPoBohhhEZiMRLTFEHOUMH L TFTERELRKF
IV NI ILF - DBBIAOEE (QER) EHETORINREHE, QBBEHOEBT
BE3UBHREHEABULCH IO T. ZOQHBERET SIS ARKDOKEHNIEULU TBY, W&
EUTOXKOBERPBEERRBUCVLS. ZO0rDWRES, MDIFED»SOZONE BB
TOHRFTOREPOIHFEUT MIETEZIRFYYSALBAOQHEELERD»S. BQHEET
HRERGEFTET L, HTHEIORBEERZRDZLHACANEH FOESELTODH
HIL2LX —EDVHFETEE. X2k, BEITI22DQEBECHIZIEBORFT YV
NI 2 X —EERFEMU 2.

MDHABEUBEROHETHTLY, FRQEBRIBFTOBRMEBAUCZROMASTRER &2 —
BuBEBdHiridctCioRkdr. EBOIRINLYX—-BEWY, KFYVPYLIZILE—-0D
ZODQHMERLKIEHMOAERIRCTIRBERDE I EWR LV RELU L.

DEDHFEIREFERRLVT 2THETHINI P LIELELIBB LRI 9% EER
TV 3.

3. HEKRE

MDFEOHER S TFEARRHFRABECK->TLIZ L, NTFROARLIERD HD
Hhot, BNYEE  -HE - BXBELPREIKHATXETLEZI DS, I 2LF -0 s X
HbITRLHEODODEEZTD & L. ﬁi’?m:@kgmw"o?@ﬂﬁ%&tx%ﬁlﬂbﬁ, - Gl
REHFRDZ2EH/T»OFZLITCOERY, ThR2PHBRIZRPDEIUTDOLS RBIFTE2ITo
J.
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1. HREBE®H - AE
FAEBILLBU20FROBBCNIANEX &% (IRCD, VCD) & %4 -
HBRHRCBIIBEFBBILEILCD AN B RE3A4FEMBEAL. LDFL0H
#rBeohsenrs (REBEHEAFOHFRLLWHRARFRLULUCEBEIATWLW S, I FE
TVCDARIJMVOBREBEFLUIEBRBNETVELESWTIAbh CERLN, Z0BH
BANBFERORBUIIBASNS >, FPITCEHRTEIVCDHREOHERBIHE 21T W,
IRCDOay bYyHRLaAaVYEIA—-—YayoMBREWS DT 5.
2. WRFE - FHEAE
BERH I N TAHPERE () BITCHARA_EBHBE (Ae) & ABEFHRE
(D) BXUMRXHE (R) LWL, BFEFLATIEA () BLITER (n) B
NEBEFEEFZHAVTIRADLI> R T 3,
D: = | <1:]ul0;>]2=10%1n10(3hc 78z 3N)§ (2)/1da
R Im{<O0:}l ul 1:>-<1:|lm}| O,;>}
1021010 (83h c /327 3N) §Ae(A)/ada
BRABIUVBRAABFEROBEMNMARELN T 2MARRE. EEETREORDHHE O
EMBICRE (H) tH T3 - RBAIODRAL > TCHETE 3.
<1 |lulO0o>1=(du/8Q:1)o<11@:1 0>
<1 |lm|]O0O>;=(8m/ dP,:) o<l | P,|oO>
(0 o/ d Runglo=(0<¥el L al Te>/8 Ruado
(6ma/8 Ruado=(e Zn/2)e aarROs— 2 i H<(d¥a/dRna)ol (8 ¥s/0 Ha)o>
3. HRER
BMERFLo»PBERZHMODANLES -3 1G(x)®E2HWT ab initio HF & T
1,2 -2 %Yy PA—-N, (R)=1,2-Fa RNy IV tr—=-VB&LECF(R)-2,3-7T%vI%
—“ VO FHAERAORERELZ RO, BEAEZEREMBLIHULUCHEFNECHEL
FPIFRNVFEF-—Z_RMADPSLBEREEHEIHETIL LA, ABTFRHEBLICREARE % 5
BlLE, BliLl,2-YF—-pRO>VWTHELBWEZGTFHAXKEEAOREMBICN T S X
V¥ —LH-0-C-C-0-Hc T 5avyFfA—-—YaryiErd, R21,2-YF-VOOHM
BEBHICNTAINBFHE (D) BXURX®RE (R) 0OHBERHERER T,
(R)-B &% ®> B-0-CH(CH3)-C-0 O A FHARKEHEAOIY A A —varvid, g*'G H#E
DEINE G'EOD B —RERETHS. LA TFHAEHAZEAOOHIE, H-0-C-C-
OB UTCPFI Y IDEIBRETCH D, KEFEABREROOHMNHBEHORBKIEIZESR D
ZFRREANLIO0O-40cn “EHEBEHBETL, EHOHRLIINBT 3, (R)-1,2 -
TuNRNYIA—NVBEICF(R)-2,3-T 9y VA —NVoOoRERAYEA—-—YaryiNdT s
EABRBEIEOHFEZ2RUL, EHOAOVCDNY RELEINBLTW 3,



£1l1., 1,2 -YA—-)VoREBBELT XN X —

AV EXA—-vay WA
HOCC 0CCO CCOH E/kJ

H0-CH2-CH>-0H

tGtg- -169 62 -54 0.0
gtGtg- 77 58 -46 2.6 OH OH
(R)-HO-CH.-CH(CH3)-0H H\ OH OH H
tGgt 169 -59 51 0.0
g G-g* -71 -56 44 1.8 -
gt 6t 53 -60 166  -0.1 H CHs H CHs
gt6 g 45 -56 -186 3.0 H H
tG*rg- -169 60 -52 3.4
gtGtg- 82 57 -45 5.3 G* G~
g G+t -55 60  -175 1.2
g Gtg*t -47 57 75 4.1 M. (R)—1,2—-7n R8>y 4 —
(R)-HO-CH(CH3)-CH(CHs )-0R
tG-g* 167 -57 50 0.0
g G gt -78 -53 42 2.2
tG*tg- -175 58 -53 1.4
gtGtg- 82 56 -46 3.8

£2., 1,2-YA-NVOOHMBEHICIT T ZABEBTFHRE (D/(Debye)?)
BXUREX®E (Rx105/(Debye)?)

AFAARKERHEAXBAOHSR SFHRNAEHEAGH/SOHE
Ay EA—-vay E#H E&F e % E#®K KRBT 1 X

r(E-0) cm-1! R E r(H-0) cmt g o

HO-CH2-CH2-0H

tGtg- 0.9471 4119 0.0055 0.0026 0.9495 4089 0.0058 -0.0015
gritg- 0.9482 4098 0.0040 0.0083 0.9499 4080 0.0061 -0.0051
(R)-HO-CH,-CH(CHs)-0H
tGg* 0.9470 4120 0.0057 -0.0020 0.9498 4087 0.0064 0.0002
g G gt 0.9481 4100 0.0041 -0.0069 0.9502 4079 0.0068 0.0063
gr Gt 0.9476 4112 0.0048 -0.0048 0.9496 4088 0.0060 0.0020
grig" 0.9493 4081 0.0024 -0.0619 0.9501 4079 0.0069 0.0586
tGrg" 0.9469 4122 0.0060 0.0018 0.9501 4080 0.0054 0.0059
grhtg- 0.9471 4118 0.0043 0.0008 0.9505 4072 0.0059 0.0057
g6t 0.9476 4111 0.0043 0.0011 0.9497 4087 0.0058 -0.0031
g Gtgt 0.9483 4099 0.0039 0.0061 0.9501 4079 0.0059 -0.0077
(R)-HO-CH(CHs)-CH(CH3) -0
tG gt 0.9475 4112 0.0049 -0.0045 0.9497 4089 0.0069 0.0008
g G gt 0.9493 4081 0.0026 -0.0701 0.9502 4079 0.0079 0.0685
tGtg- 0.9475 4113 0.0047 0.0001 0.9503 4076 0.0055 0.0043
gritg- 0.9472 4117 0.0043 0.0004 0.9508 4067 0.0057 0.0031
4. REFE

BEH-#R 2F7FHERSOHES 90F RRFIF
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1. Purpose
There is now well documented evidence that mobility plays an important
role in the biological activity of proteins. An example of this is afforded

by enzymes made of two domains delineating an active site cleft. The
relative motion of the two domains with the concomitant opening and
closing of the <cleft is thought to be important for explaining the

catalytic reaction.

fe carried out a normal mode analysis of Human Lysozyme with two
purposes: the first one was to study the dynamics of the protein itself,
paying a special attention to the relative motion of the two domains and:
the second purpose was to characterized the thermally excited state.

2. Method

Only a brief description of the computational steps involved is given
here.

The first step is the location of a minimum energy conformation starting
from the regularized conformation. The minimization 1is performed wusing
Newton’s method, taking advantage of the development in this laboratory of
an algorithm for the fast computation of the gradient and the Hessian in
dihedral angle space.

The second step 1is the calculation of second derivative matrix (the
Hessian) at the minimum point.

The third step is the calculation of the coefficient wmatrix for the
kinetic energy when this latter is expressed as a function of the
generalized coordinates (the dihedral angles).

The last step is the solution of the generalized eigenvalue problem using
o subroutine of the mathematical library. The weigenvalues give the
vibrational time-scales (frequencies) and the eigenvectors give the
principal axes of the quadratic.

Using these eigenvalues and eigenvectors it is possible to calculate the
mean square fluctuations for the dihedral angles and the ~cartesian
coordinates.

3. Results

The comparison of the mean-square fluctuations of the backbone atoms
determined from the temperature factors (B-factors) and calculated with the
normal mode analysis shows a reasonable agreement between the experimental
and the theoretical data. Only the first loop of the second domain shows a
different behavior in the calculated data, exhibiting larger fluctuations.
A study of the packing of the proteins in the crystal led us to the
conclusion that the motion of this loop is somehow hampered by other close
proteins in the crystal and therefore shows small fluctuations in the X-ray
data.

The dynamics of the protein is dominated by a few normal modes with very
low frequency. It is shown that only ten modes contributes 55% of the mean-
square fluctuations. A comparison of the mean-square fluctuations of the



backbone atoms due to all the modes and the same plot due only to the 'ten
previous modes reveals that these latter provide a good approximation for
the dynamics of the protein. None of the modes with a very low frequency
shows all the <characteristics of the general curve, but each one
contributes a specific pattern or part of a specific pattern and the
contribution of the ten modes together gives a mean-square fluctuations

plot which is very similar to the general curve. As previously
mentionned the motion of the two domains is thought to be important for the
biological activity. Ve, therefore, developed a method for finding the

position of the hinge axis and the r.m.s. value of the rotational angle
which does not necessitate any prior knowledge. The method search for the
parameters of a hinge motion which gives the best agreement with the
pattern of change in all the distances between the two domains calculated
with the normal mode analysis. The hinge axis we found goes through Cabb
and Ca76, that is, at the base of the beta sheet in the second domain. The
position of this axis is notably different of the position previously
guessed by examining the structure. The r.m.s. value of the rotation angle
is also twice as large in our model (8.4 degree). It is also shown that the
first normal mode alone provides a good approximation for the hinge bending
motion (see figure 1).

In this work we were interested in examining if the thermal fluctuations
can generate a change in the topology of atom packing. It appears that,
under the assumption of harmonicity of the potential energy, there is only
a small change in the topology of atom packing involving mainly a few atoms
located on the edge of the active site cleft. Therefore the motion can be

described as very nearly elastic. However, as mentioned previously, the
normal mode analysis is based on the assumption that the potential energy
is & quadratic. In fact we krnow thet the potentiesl energy surface is

populated by a huge number of minima organised in tier. Clearly more work
is needed to take into account the anharmonicity of the potential energy
surface in the description of the thermally excited state.

4. Presentation in meetings - Publication.

Presentations at the 27th meeting of the Japanese Society of Biophysics
(Tokyo 09/89), and at the 38rd meeting on Molecular Simulation (Kyoto
01/90).

J-F. Gibrat and Go N., Proteins, (1990) in press.
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Fig.l Stereo drawings of

the molecule (o) with the
displacement vectors due

to the first normal mode

(a). The magnification of
the vectors is 8.

a NORMAL MODE: | FREQUENCY: 3.72
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1 & 3 EIH
[ [ n o n T [ (o4 n o T T
MRD-CI -24.1 -10.8 -12.3 -17.17 7.7 -8.6 -T.7 ~-7.1
APUMP2 -31.5 -16.4 -14.2 -19.1  -16.7 -19.3 -19.7 -19.4
APUMP -30.1 -14.6 -12.5 -17.5  -14.8 -17.5 -15.7 -17.4

BROEGXEROR'c o THy, HIBRBEOFTEVFHFRLREV, 3EHY I I LD S
LR OOEFERDRIc n Th %0
CHoCH 0D B4y FRIG &E LT, a-HBB L1, 2-1RFRBELARTD 5,
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Table 1 Calculated vibrational-frequencies (in cm'1) in HBrp" and DBry”

BrHBr~
Method v.,(cg) va(oy) Vit+vg valmy)
2D Analysis? MP2 200 837 1010 765¢
Experimentalb 164 728

BrDBr~
Method v1(cg) valoy) V{+vg va(my) V3(H)N3(D)d
2D Analysis? MP2 199 569 750 - 1.47
Experimental® 170 498

&Two-dimensional vibration-analysis. The potential energy surface, obtained with the MP2 method with the
Contracted [8s6p5d(Br)/3s2p(H)] basis set augmented with a diffuse p-function on two Br atoms, is used.

bExperlmental frequencies in the matrix.°One-dimensinal vibration-analysis is used. dRatio of the asymmetric
vibration. — 59—
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Table 1. Diaagnetic and parasagnetic contributions, ¢ ** and ¢****, to the Sn nuclear magnetic shielding constant ¢ and
their analyses into core and valence H0 contributions and into s, p and d AD contributions of Sn and the ligand AD (in ppa)
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Coopounds O contribution  AQ contribution total shift KO contribution AD contribution®’ total shift total shift  shift
core valence  Sn(s) Sn(p) Sn(d) Ligands core valence  Sn(p) Sn(d) Ligands
SnHe 5041 55 2371 1805 892 28 509 124 -85 -1328 -1242 -170 -1 -1413 -539 3683 -475 -
Snifels 5049 mn 2370 1804 892 60 5126 94 -104 -1464 -1357 -199 -12 -1568 -444 3558 -350 -346
Snife:Hl 5058 89 2370 1803 892 92 5157 63 -123 -1588 -1463 -225 -2 -1711 -301 3446 -238 -225
SnHe:H 5066 122 2369 1802 833 124 5188 32 -5 -17H -15711 -252 -36 -1859 -153 3329 -121 -105
Snfe. 5075 145 2369 1802 833 156 5220 0 -179 -1833 ~1675 -288 -49 -2012 0 3208 0 0
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SnCle 5204 146 2368 1802 894 286 5350 -130 -228 -1712 -1763 -158 -19 -1940  -72 3410 -202 -150
«1For the parasagnetic tera, the Sn s AD contribution vanishes identically because the s electron does not have an angular momentun.
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—ZkYVPdBRKEVEDWE, Ne (Nr) KBBRTCTEIEKRKIYDOLLSODODDE—-FBPN—-F
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EERIETTHE. ANEIORBEEOEIL» >TU. ERIPsOT VY IOE—-HEHAR
HHT3ZUBTERYL. RUOBAZBRY, EHANOHOELLEQ-HBORBERE
DELLZEBULRTAE RS RV IEBE D E R L.

*1 ik (W) ENe, Nr, XekBBROKNEE. AWKFMKEIIE FTLEW
BEMBEBLXHI. H, U, Uw, TWUIZIYILE—, APZ2LE—~ KOWHBFILILF
— HBEZPE®JT S HEWK, ZoftlikJ / mol TdH 3.

b w N e N r X e
MDE#E
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MY 2ERBMARYIULL HFH Schene 1

BHEDITDLDAhTLRYL, TIT HEBEHHEBEON > TV 3Pt(0)-ethylenesith E B 0
Wi -BEFHRBEHEOPt(0)-silene. disilened & (Scheme 1) OMOMAZE R D TIF L.
BFLRNLTOHMAERBEIDIETEDHBOTH 5%,

2 WEHE - FEAHE: (DTUMELDZT a5 a 2 HWV, ab Initio MO/SD-CIGHHE 21T -
Foo NilZ W, Huzinagad W3D(d°s" )RR U TREU R (433/43/5)W 4pBi % C(exponent
CERRBUAsEEU) Ldiffuse’3dBI % (exponent=0.20) 2 & 7z #split-valence
typelZcontractl % (43321/4321/411) set2 Wik, CO:RUFW X Hujinagad OMIDI-4
basis set®. X. NH:RWILLAEWHBRKEZTWLERDMINI-4 basis set B H VR, {HU.
geometry optimization BB U T, F®Dbasis set&minimal (MINI-4) & U ke SD-CIGt
HWHEWUTWE. vertial orbitals@CIONERRERLS T 3 Y. K-orbitalXEHULU., X
perturbation selectionit K VW CIRIITLEB/NHE L U ks perturbation selection®d thres-




holdlt 200 ph& U ke Z OFAE. estimated single double correlation® ¥85% M
variational Cl calculation W& FHh TV 3B, thresholdD{ED K/HhBCO2Dbinding
energyl R T RHEE. NilIF(NHs)a(CO)D AR B DLV THRFU. COEHETW

0
thresholdD B BR N XL Z &2 BBULU TV 3, o w0 et
~o e "
(2)TC Wk gaussian827 0% 5 A2 AW, ab ¢

initio MO/MPn (n=2-0)Ft ¥ 217 - ko 192 "
o ) R o HN A

geometry optimizationldHatree-FocklL N Hw%tﬁﬂa N/ \NH3

NV TIT > Jee PtTIL5s,5p,5d,6s,6pHl & % Hat (857 NHy

valence orbital& U THH V. EFh LY H ““ ) !

BOHIE WL Hayd W2 & BEffective Core F Lo

Potential THE X# & o C,SiWEMIDI-3 optimized structure Assumed structure

HiZ it (31)set. PHaWZ WX STO-26% A W he % Fig.1 Examined structures of NiF(NH3),(C0,)

D #H. MPL N )L T geometrical parameteriZ 3 ZcorrelationDHRE2HEF U R 2D
&, C,SilcIMIDI-4 basis-set® ,PHsZ W MIDI-3 set® A W Fo

R
(1) NiUDRUNI(-CoBHF0HE - EFRE - BAM W %ab Initio MO/SD-CIEF
2. NiNHs)e-flame® B W NiCeyclamd)(NOs) O XEHERFHR P 65 A L. Ni-FHE &
Ni-COBDMEDH RoptimizeU 2o Ni'F(NH3)s(CO02) Doptimized structureldFig.1liZ

AT LD ' -CRUMBERFEBL. Ni-C02 o_ 0 o_ 0 o_ 0

\C/ \C/ \c/
¥ iy .

BHOWBURLG R P CREBEICOR l N p | e,

salen)(C02)1" @ Co-CO WA DHE I & < — HJN/T'\NH3 M NH3 /\ "\’;in H,NH—N/‘T“‘—N\H

BUTWSB, CO-Dorientationld 2 % — A 2 F F :

CRTSEREOVTRE Uk, AWNI-NHs 2 bey =22 kcal/mol bey =10 kcal/mol bey=10 kcal/mol

staggered. Bl Ni-NHsWZ eclipsedT & ¥ M ® ® ©

Scheme II

B StZABUTVWAHETFE §-RHRE
UVTVWAO0ORFHEELTW %, Zhid

Sauvageud WREU LB AIC0& cyclamd ©

N-HS "X OMBHRELLORERRA T

3RBDRHEUR, ClleclipsedT s 3 S

B BOKSBO LH roMBEEIL 3

W#®WV., A, B, COMBLRETS 3 g

DiE. ATHY. BECURARBEDOLRRE

IL2RU ke B> T. CO2WENIi-NHslZ ©

staggeredT & Y. SauvageuDREU R

0.0 08 Eeyeland St OWRER  meow o mow i i w
fLUEZ3%m0 & T B. q°-side-only  Yestionf RO —fRcocot Rica geal g
itk (Fig.128) . I3 L5W Fig.2 Energy change by €0, dissociation from il-
? CRUEERERBOTTRETS i':??ja']lme : HF—calculation, dashed line; SD-CI
. optimizeU TR, n'-CE calculation.

HETD. Ni'F(NH3)4(CO)DE A DAHAIEDbinding energy W& dh (HF L NIV T22



kcal/mol. SD-CIL W)U € 48kcal/mol) . CO2WRERBUBEAERERUTVE B, HF At
IHEDINIT(NH3)a(C02)T*, NiCII)BEBDINITIF(NH)(CO)]*"TW. WFHhOEFRET
Hhinding enrgylI KELLEATHY., ThoDBHAE C20WMAUIITEI VHERV.

Table 1 Relative energy and C02 binding energy of Table 2 Mulliken population change
NiIF(NH3)4(C02) 1, [NiI(NH3)4]+ 2, and [NillF- caused by (302 coordination in
(NH3)4(COp) 1* 3 (Real/mol) N1IF(NH3)4(Q -C0y) 1, [N1I(NH3)4('I -
00,)1* 2, and [NiLIF(NH3)4(7'-COp) T+ 3
Compound state relative binding
energy energy? Compounds 1 2 3
T <pcib
HF HF SD-CI
2 22 0 22 48 Ni -0.687 -0.351  -0.156
! Aald24 1) F -0.066 -0.016  -0.059
2 (d, 21d B c0, 0.872  0.409  0.264
2 2 _ _
2 Az(d 2%dy ) 0 i 1 Positive value means an increase in
2A1(d 2 dy ) 62 Mulliken population by COp coordination.
3 hy(d,2%, ) 0 -80 -29
1l\1<dzZ°dXy ) 44 Tz, [Ni(NH3)2(C02)1* T W. Fig.2w
3 (d,21d,, 1) -51 -96 KT &S Ni-CHEB® lengthning
C0.® distortiondDEAPW &Y., £
a) Et(50 A separation between Ni and COp) INX-—URBLEEILLTY E. 2O

-E lex). b) After David rrection. o
tleomplex) ) er Tavidsen <o gtkitinfinite separationd M & &

HEUTIT L. B> T CO2E. Ni(DEHRTUDDLBY Rcounter ligandODEET 3 AW
BRYO. NiRBUETES LHATE S

CO-B i & BMulliken PopulationZElk 2 R2WKERU M., LERCO. WOUMEKREMN
T BINITF(NH3)a(CONITNID S CONDRKELVERBREHMEERABR > W E B, 2h S
ONI(DOAFAVHERENIUDEETUNIDSCNDEFBHRELUT TS 5. %>
T [NiTF(NH3)a(CO)IT D BHCOMUNBKRETH 3D Ni(IDIZR Yd-orbitalDenergy
level BMFREWRR B T &, F 2LV dz2 Denergy level MFREWR B Z & INi'F-
(NHs)a I P ER VS rOMBIRELBBN TN I ZEREWLIEEDN S, UL
OERDD. COLRNISERABFET TERLENLERTIHES. NI(DREBEUTE3EY 2
FoAVHORUFOFESMBEFE LM LI E S b0LHHTE S,

BB NiTF(NHe)a(COIR BT ANIDOCONDARERERBHMHEFHCLVOEFL
RWRER S—ERVEMRU. OFRFAOH HEBFBUECS I LHWBIETH B, ozt
Sauvageull > THREI W RNIUD#ERFRZ X 3C0BRILENBARSOBERL XK T 3
LbOTH 3. 5% —BERHEARBRTRITS.

(2) Pt(0)-ethylene. silene. disileneithDHE - FAHMH - BEFHRM: HFL XL T D
optimized structure®Fig.3WRUVE. Wi hd, Pt-PEAHEMBBRFMEI L T 3 RN
Pt-CoHe A OHBERBUBBOXBERERRTHER LIS —HUTVL S, ¥T. EBLESH
kK Esilene. disilenet OHEFEFHRBVWT., BERAWL () Si=C. Si=SiHENEDOHMT
HoehTWLEH Si-C Si-SIBFHFETTHEL Qo TV I H., (MSIEFDtrans influen
ceHRUCEFOZEhRIERTRKELD, hAEUhO. BRETH S . Pt-PEE & JE B W




ethyleneds ke tk~ (Pt-P=2.41K) . sileneds ik (Pt-P=2.49. 2.40A) . disileneds ik
(Pt-P=2.45K) RRBEZHEL. RELRSBR>TW L, X sileneER TR SIEFOD
transfi OPL-PRE & IEM (2.49%) BCEFOtransfio T h (2.400) W AR R >TH Y.
CEF Wtk trans-influence effectiI K& b, F3 W C=C. C=Si. Si=SifE@t*% free
moleculeX Pt(O)EE MK & TLH® U TV B M. K 4. 0.1, 0.119. 0.1254 R R>TWw 3,
X. Zhds0E&Dforce constant@ VW ELBELBAULTV S, DELEOERPSEED
BZEWTFEARVME, silene, disilene® Wi & b ethylenel k<P TWVWBEF->TR
Wiz B D,

Table 3 Changes in geometry and Mulliken population caused by phinding energy { be: Et(Pt
coordination of L (L=C2H4. CHySiHp, or S1’2H4)

(PHs)edeq + Et(L)eq — Et(Pt
CoHy SiHy=CH, SipHy (PHsdeldeq} Z#F 3 WK U k.
L 1
free  complex free  complex free complex ethylene® % h it 2. Tkeal/mol T
be(HF:kcal/mol) 2.7 36.6 51.8 BEEFEiLEREILULTVRLOR
R(X-Y) 1.315 1.41N 1.703 1.822 2.127 2.252
f(X-Y) 1.48 0.86 0.38 0.19 0.68 0.34 ¥ U T. sileneT W 37kcal/mol.
QL) _0.163 ~0.120 +0.006 disilene® W 52kcal/mol & #H Y K
dn 1.52 1.49 T8 xngEEEIUTV R, 20
R(Pt—X) E w dJ . D 4
HF 2.043 2.063 215y BRHFLALODOTH Y. S
MP2 2.055 2.073 2.127  electron correlation®D R 2 &
MP3 2.039 2.061 2.123 _
MP4(DQ) 2.056 2.076 2137 HITARXENHIHN. EHBHLE
MP4(SDQ) 2.068 2.082 2.142

MAUBEEODOEET L ethylene<

a) R(X-Y)=distance between X and Y (X,Y=C or Si),f(X-Y)=force - -
constant of X-Y bond (X,Y=C or Si), silene<disilened I 2 3 < & 3

b)  Q(L) =Mulliken charge on the L Tigand (L=CyHz, SiHoCHo, & § - T B W, Mulliken
Siphy) ¢) R(Pt-X)=distance between Pt and the center of X-
bond. population® Z{k (X3) WA

BkEVHE SRS h B,

ethylene# T, MURKIKOVHURKZIVEFVPtY dethylenel fiHh 2 ATV % B,
sileneCTUBHORAUED U, disileneTUREEFOERLIEI > TRV, XdH
Phod. disilene$fhTW. T-FHEMEFEHKCHEES T % dxzBlEDorbital populat-
ionDEALBRKEL, HB. disileneBEATU. #HE FHRELVFTFHLHBBLEF X% UL
D& DR, silene,disilenecODMUFBEORBEHIDWL T B &V T X f

HEVWIIR BEBLEBEHARLSILAYORREBRITISZIFETH AB. TOhdelectron
correlation®Wmetal -SIHEEHAREDIXIRBREEREEZASZPERF LS. R3RXULD T
dI3WR. FOELLBNIETV, 2RI EDB. HFL N )L T O geometry optimizationW Cilb &9
CEHBEEBETEZEEAbh %,
4 BRE - HEERRUTFE;
(1) S.Sakaki, T. Aizawa, N. Koga, K. Morokuma, K. Ohkubo, Inorg. Chem., 28,103
(1989). (2)S.Sakaki, K. Ohkubo, Inorg. Chem., 28,2583 (1989). (3)S.Sakaki, K.Oh
kubo, J. Phys. Chem., 93,5655(1989). (4)S.Sakaki, K.Ohkubo, Organometallics, 8,
2970(1989). (5)S.Sakaki, N.Koga, K.Morokuma, Inorg. Chemin press. (8)S.Sakaki,
J. Am. Chem. Soc., in press. (T AKAE ERELBILEFTHRS. 1989.9 (FFR)
(B)hh. #$59FMMES (HHMWEHE) . 1989.4 (HKE)
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1. MEEHK., IE

a) O CuHRAIRIEDOVWTHZOEERKBICEHL THLVWHESRRZIATWS, ZORBIIAILFEHRYE
{LEBEBLTOCUOL R D, ZOBBEEFANSL LI AZHEENY, OCuODREARY MV OREM P
ERTWRVWDT, S TROCUODHERBOBHEL. AXANF—Z2RODT. AXRT M OFEHZEIT S,
b)) HMEOE FH#HE: 2HEAFBARZOEEGRA. A VHMHEFEAOA I X AECHEREOMEH
Hd->d Aok d2->d2 ZOPXEMFREESELTWAOPLBRTREZ VW, RERE L. 3EHRED
IRANF—ZDBELLHBWRRICH S, CCTRESRER»S0 1, 2EFHECIHEICL > THEEL.
SEERKBOIANF —ZBLUMBREBOHEE2HN2,

c) MEFFORBFREOHE: F—0IF0RRHARLERRBLECOMEBERF OS2 FWikE < » o HKk
BHERTED, BEFEHRCI2BHEICH T I2REANBEEOHRAENKZELAbATNWS, FEX AL RER
HFRERWTHOBEDOERMBEICHUANT20%BRERELEE>T WS, AFHETREATIHEMELET
B+ SRR > CREMMEEEHEEZTV., Boh2EPHKZAVWZEHRCLERS, PREDOnp
-n’ s (2sn, n’ £6) MOEREOREREEBR TMEOHEET- .

d) VI VEFORERBORBEHNE: 7T VETOEKKRE (1S22822P%3S23P°%) OBEFHM
INF—2CIGHICL > TTERZ AT ERICHET S, COBRBATIERMRB IVETFRELZ ZRRNIZE
LS EEBLEFHBMIANF —2FME T 2, REEEZRENCHARLIZLICE- T, I DMRBEOHEICE-
THUZ2EEDFAZWLMIZTHIENTE S,

2. AEFE. HEFRE
SCF(JAMOL3,JAMOL4). MCSCF(JASON2). CI(MICA3,KAMUY,ATOMCI). Fle KE R D FOHESRICH T2 HRMES K
ODTRERHTOBTHMBEEDICERT Z2HFECNDIZEZ7UT I ANED, Thdicd-> THERT- ~,

3. HEME

a) Cul 3 FREmEHT AV bY 7 ZicHindinf o ZCu00DHE TREICHEET 2. CHIFHIEERIBIZLD . 0Cu0
OB I LT Do (LERICIZZOXERISOBEDKY Z L TOCu0D 24K B8 D B i H3 K 7 58 7% O T B I
Wo CZTTRHICWOMETORFHEZHANR, BEUMELANF — 2RO TREIRZ PV EUBLTAEETS,
A& R ERBIR [655p3d11/4s3pld]Z H W T, KT CASSCRIc L - THOE FESZSFRELZ RV Zh o2 EIcL 23
RL2EFWECI(Z 2 TIHREHEDRHEIZDH 2 KR %D F ~First Order CI(FOCI)) % &fT L 2. HIERED
FHEHE R ONBRERECOEEHHEBILL.T36ATH 5, BohAHBIANF—ZERE L BITHERIEZR
FTo 0202 CUSdD T AN F— AP EWICIEREICEL IZEL EDZORICRILOEMIEWIRANF —O@HEI
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