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4(PRO-4 ) 825 84.7 341 6.9 -0.1293 0.000 -0.670 11.404 -5.161 0.761 6.336
5(GLU-5 ) 107.6 159.1 74.4 15.0 1.0617-16.207 -71.093 14.511 -9.263 1.424 -64.421
6(THR-6 ) 76.1 720 385 7.8 0.3186 0.000 -7.465 10.432 -4.005 0.590 -0.448
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[Ver. 12.2.1] September 12, 2009
BERER L., ERITEELRBEDOMO 7S 7 A L "ORETNIY A6 E2HB LT,

[Ver. 12.1.3] August 22, 2009

(1) AFBRFBRELTWBEFERD PDB 7 — # 1T ATOM L 22— K CARBIRF 2 M5ET HHEE
EFTIHES Tz, 5 KiEe 3 KimD/AKKR S HEIICHET D,

PDB Utilities (Name Field Converter) & ZBRIZHIG 87z,

(2) AFBHESOBRHEZEITR O N E D LOHEAMIZ. Facio. ini @ SkipHBondDetection Tk
WELOIREE LT,

SkipHBondDetection=1 (BRH%Z1T7/24>72\>) SkipHBondDetection=0 (BRHZ4T45)

(3) Polypeptide Builder T, IERKRT X /BRD Orn (Ornithine), Aib (Methylalanine),
Pca (Pyroglutamic Acid) ZHTAZ N TEALIICTL, /., His TIXHE £/0X
HD DRIZARZ DI T (ThZh Hie, Hid) BBRTEBZLHICEE LT,

(4) Darwine (Mac JA® Windows A#iL A ¥ —WINE) %{# 5T Facio 7% Intel Mac b C/EE)
B2 L EHER LTz, FEITITIX Darwine DIZ X11 for Mac 0S X ASHELH, HEHET
A VA =L ERNTORWED, BRICA VA b= LT bRn LICER,
VMWare Fusion = CrossOver Mac 2 EFDT I =2 L—4& & RS DOF| H1X. Windows
DAVAR=NVCD BARETRILTHD,

Darwine http://www. kronenberg. org/darwine/

& X11_Applications i O 4 = « B Mons530PM Q

ot [ =l 2 A
‘-!i\;;,ﬁ@ ‘ - iﬂ ,., ‘,‘\‘:e ‘/‘!:@‘:%. _ f_

W

AA VEEOERE THIZHDATA FRy 7 AXRRINERFAS, BELET,
R 7& Ny IZLBT7 7 A NDRERART, TEEHA,

E=X —EEHNTOSFET NVOFITHENL, ALT ¥—TiZ72 < Command ¥ —Z# L 72
BB RI T LUTFEW, fBEL, X11 ® Input Preferences T [Emulate Three Button
Mouse] DF = v 7 #XT L TEILRITNIXRY THA,

(5) VE—FARR D Gaussian Xy F T a 7 THE I 72O OEEL KIEIZHET L, Ny F
Vadkaritu—A§$3527 VS Mea—F—PBRETHIHFRER L,
¥ €L, Facio.ini ®[SSHConnection]¥ 7 < g @ BatchJobScript T{T/2 5, A7 U
7 N7 7 A IV4IL, Facio DV— K7 3 )V E S DR XA TR $ 5, #lxiE. Facio
DN—bTFNZLHD JCF NI T HNAEHOD xxx. jef BRAZ VL RELTEI 2 b,
BatchJobScript=JCF¥xxx. jcf LERET 5,

[Ver. 12.1.2] July 13, 2009 NTEER
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(1) INF Y A=a—DEBREL BoTERLDOT, ¥ 7 A=2—{b L TEALL,

(2) TINKER 5 iZ%}i&, Facio. ini @ [AppControl]Z = > ® Tinker5 /3T A —& % 1 |15k
3%, TINKER 4.2 DIRi% > TV AEA1E. Tinkers=0 IZRET 3,

(3) ZoR_7BOHFH LWL FRREE (Trapezoidal Quad &7R)
—DODT I VBEEEL 4R (T FOHNVKR=LVOBERE L RE., aRB. ROTI KD
ER) THRIFETE, 7I/7BOEE L. ATXBTS, £2HMERIBIIRETDIZ L
b TEDN, T 744 NTIE, BUKE, FHFE, Bk, EEEE VS X911, REMIC
BT LTS, FUNTBEOKRRTRREL THHAICIT. KRFETEMzETS
VERH D,

1BLS8.pdb

Ball & Stick E7 /v Trapezoidal Quad &5 /v
(4) BELLREFOEBIZHIRFERL., TN OEZRRT S8
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‘67
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m#  |EE -
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(5) MOPAC2009/PM6 23%t& & LTV 5 H~Ba, La, Lu, Hf~Bi £ TDOJFFIZDOW\T, FHL
EORTREFRRIZ LT, dBUEDOH AR FIZHOVWTIE, dBUEORREITR D,
Facio & MOPAC2009/PM6 72iF THER L 1eBBERSEEDSFET AN F L E LT
MetalComplexes_by_PM6 &9 7 A VA IZBEWVWTH D 7,
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[Ver. 11.8.8] March 27, 2009 NTETERR
[Ver. 11.8.7] March 25, 2009

(1) Gamess (version January 12, 2009 R1) D> ZEIEIN-H LW FM0 SERF—AThH D
AFO (Adaptive Frozen Orbital) IED AS17 7 A MERRIZ S LTz,

AFO DB E TR
Dmitri G. Fedorov, Jan H. Jensen, Ramesh C. Deka, and Kazuo Kitaura
J. Phys. Chem. A 2008, 112, 11808-11816

(2) 2TORFOE, EOBRBRELEETE5HEELFEE, ThET.H G N O, F P,
S, Si, Br, I DARLEDEIX. Facio.ini TRELTWE=R, ZhzELEL, £2TOR
FIZ2UVT AtomProp. ini TRET DI &LIZT 5, HEBE T BHHEIL, PDB 7 4V FIZ[HE
M X TV 5 All_Elements_Colors.pdb (FRID & 5 2@ Elo+) &5 L Lv,

X (Unknown Atom)

-8 ¢6¢-¢3+ >+
e ole R g
. . - »

La Lu

(3) MO 75 7 A FDA&RITEAHITBBE. KIED PDB 7 7 A /LD Residue Name & Residue
Number ZHE ARV BREFEL T, FHTER X212, ZhoDEREZRFET 200
77 A& LT, RSQ (Residue Sequence) EWV9 b DZEFH-ICEFE LT, RSQ 77 AV
DOYERRIL. Miscellaneous A = =— Highlight PDB Residue Sequence &N &,

(4) BTFOREZIIISCTHEWIZ A — LT D86

(5) 220 Gamess/FMO HHEDH 17 7 A VETHRB, 7T 7 AV MNEMHEERAOZES %
FonT DR

(6) AT AT ¥ VEORKERS SBKIC & HW 2H L-HA1E, BEFOEBRRER-
TL A7, HOMO OB BB THTL 3, ZOREAITHL L,

(7) Gamess D ASI T 7 A VST DR % 57 B A BEEE,



[Ver. 11.8.6] December 13, 2008

(1) GAMESS % Gaussian OHF UT-BEHE L S E# 2 BRIRTET AT DT —F 7 4 —
<o FEBEFEDOLDIZRDIENRHERDO WL b DR No 7D T, H-IZ FCC (Facio
Cartesian Coordinate) &WW9H Z7x—<v FNZHEIFRK LT,

ToOHIE, Gaussian THE L7z H20 DHEMREE FCCIRXTRELZH DO TH B,

Facio Cartesian Coordinate : C:¥G03W¥Facio¥H20. out

3
0 1 0. 0000000000 0. 1146870000 0. 0000000000 2 3
H 2 0. 7540650000 —0. 45687490000 0. 0000000000 1
H 3 —0. 7540650000 —0. 45687490000 0. 0000000000

147HI1ZiX. [Facio Cartesian Coordinate] & V9 UFEFIBMNE, anm L LAIEIZIX. AV

FeELZERTES, 21THIL. RKFofE, 3THURL, RrofEE, BELES, T4

N MNEER L UORABEES TEN 7 +—~y FCEREN TV, F—XiF. & THED,
A3, 17, 3(F17.10), n(I7) (7272l nid, HEDETHRKS)

JERED 7 +—~ v MIDERLT 1 OHFAITHHIE L TWAB DT, GAMESS X° Gaussian D /1% %

DEFERGFETDHIENTE, F2, BEBRPEENTND0 T, KTFRHEEMEZ D LITKEED

FEZHW L L ZITHEEBRELTZVTEZ ENRRVDN FCC DB TH S, 9o T, FCC
(Facio Cartesian Coordinate) X, FHEILFICEH LZH LW I+ —~v FTH B,

(2) EZEIZ7 VoI THZLITED, M0 DEIRDOBREETHZENTEBELHITRoT7,
EADOEIRZH B - DOORFDS5H EH 5% BDA (Bond Detached Atom) (235 A B E)
BNl X B,

(3) FMOHEDH A7 7 A NV DOFHRIAH & RRHIHIET DAT 7 7 4 N bBiAriAA, EIET
—ZRM0 7T T A hORpEIR EOBRETRST HEEEEZ T =, i€ > T, B Facio
THEI4 B2 L 72 < Local Structure Viewer T7F7 7 AL " 2R A Z & BHRE,

(4) Facio. ini ®¥Fr7=7 INI ¥ — AddPause2Bat & UseFacioDriveLetter

& Hiz, [AppControl]lEZ vya itdh b,

AddPause2Bat 13X, Tinker-MM3 %ZiZ&hd 79D/ F 7 7 A )L Facio. bat DEHZIT
pause L) a<w REANDINE I 2D BE-ODHLD, T 7+ )V MEiL, 0
UseFacioDrivelLetter {X. Facio.ini ¢ GamessBase X° TinkerBase TEREINTV\3
Gamess X° Tinker D K7 A 74 ZEHE LT, Facio B FET D N7 A 74 Z5&HERT
5ebDHD, ZOHREIL, REOREEHEM#E ¥ —0D XL 5 RBTET USB ICAhk
Facio 25 [E] U USB IZ A7z Gamess X2 Tinker 29 L4 A8%E. v/ A LI KT
ATReTA VEIET D LD RBEICHIET 52D THD,

(5) PC GAMESS & WinGamess ME}E % Facio D+ 7t A CEE) L= & DEEEELOIN
HOETFZ2 LY EEIC RS 72D Monitor Energy Conv. RZ % Gamess Dy ho—
WRRNVNIZES T2,

(6) Tinker—Amber, Charmm, Oplsaal SFEDAST7 7 A WDOVERRDVERR & FKRIC, EFE O
BCMERNYTF 77 ANVE key 7 7 A VR BEIIZER IND L HIT LT,



[Ver. 11.8.5]

November 8,

2008

(1) MO DEREAD MO B — T ERET 2D, ZHETLASRLY 10 ROKEFEFE ST

T, ThEEFREL,

1AHY) OFROBPERTELX 1L, bET,

$VEC/Molecular Orbital Viewer ¢ Surface Thickness & Isosurface Value D5 7 /L
MEZZHZH 0.012 £ 0.03IZEFE L, MODu—7RRELTWVWEHITLT,

(2) #BEZE2ZV v 2352 LITLY MO D4E

8

NN

RETED LI LE, BEOFEMRICH

B520DRFDIBLELLEBAIICTAINE. RFOFEEHE sp3 THENE H>NTHE
BOIZHIlr9 5, BDA (Bond Detached Atom) & X%t& RABAFFERBTHRY VHiEoT,

(3) ~yRIZLBEEEKB L,
(4) ALTFXF—ZH LB O~UR NI v I T5L, E=F—FLENZHTREIT 282

F7z, ~ U ADOBENX IR B REEIX, Facio. ini @ TransSens TR TX 3,
(5) EROBEREBET L7,

(6) MOPAC ver.7.101 & ver.8.211 Ti%, NORMAL COORDINATE ANALYSIS @7 #—< v ha3

EIGENVECTORS ¢RI U & DIz, @< BRBZ Z ENHBA LD T, iz Liz,

(MOPAC Ver. 7.101)

NORMAL COORDINATE ANALYSIS

Root No. 1

1 E2u

1 E2u 1 Blg

341.2 341.2 582.1

1 E2g

589. 4

1 0.0000 0.0000 0.0000 —0.0039
2 0.0000 0.0000 0.0000 -0.0804
3 —0. 0442 —0. 0581 -0.0415 0.0000
4 0.0000 0.0000 0.0000 —0.0159
5 0.0000 0.0000 0.0000 -0.0593 —0. 0855

Root No. 1

1 E2u

367.0

0. 0001
-0. 0003
-0. 2190

0. 0002
-0. 0003

Gl v W DN~

1 E2u

367.0

-0. 0003
0. 0005
0.4121
0. 0003

-0. 0005

1 E2g

589. 4

0.0714
0. 0655
0. 0000
0. 0698

(MOPAC Ver. 8.
MASS-WEIGHTED COORDINATE ANALYSIS (NORMAL COORDINATES)

1 E2¢

991.5

0. 3155
0.2970
-0. 0002
0. 3091
-0. 3687

1 E2¢g

591.5

0. 0079
0. 3506
-0. 0004
0. 0638
0.2742

1 A2u

1 Elg 1 Elg

768.9 899.2 899.2

0.0000 0.0000 0.0000
0. 0000 0.0000 0.0000
0.0129 -0.0326 —0. 0019
0.0000 0.0000 0.0000
0. 0000 0.0000 0.0000

211)

1 Blg
598. 7

0. 0002
-0. 0004
-0. 3130
—0. 0002

0. 0004

1 A2u

800. 0

0. 0001
-0. 0001
-0. 1136

0. 0001
-0. 0001

1 B2u

916.0

-0. 1976
-0. 3423
0. 0005
-0. 1977
0. 3423

1 Elg

922.6

0. 0001
0. 0001
-0. 0315
-0. 0001
0. 0001



[Ver. 11.8.4] October 4, 2008

(1) Gamess/FMO SHEDOH T 7 £ VDFEIrAI~ % Drag&Drop K Lz,

(2) Gaussian T, Opt Freq OFHR ZTWEEERS) 254 AT & Kb Sz @i Tidiel,
VG Z AR Z B DPoTeD T, RBELINTEENRTAAEND L 5 ITEE
L7,

(3) WinGamess Tl. MAXIT @ _EBRIX. 200 {2725 TUVWA R, WE/ KA T, 300 25BN T
X5 9IRS TVBDTINEEE, PC GAMESS TiE. MAXIT=300 %, 0.K. TH B,

(4) QST2 B L NQST3 D= X o "MTFAALT Reactant DH D LA UIT/R 5 DEIEIE,

(5) IRCData Viewer ZHENIT 5 & CPU B Z)VEERIRIBIZZR BB, £H R BRWVWE HIT L,
IRC Data Viewer T, RRINDBFRFTDOMBE~YTVRTZ Y v 7 IZKIET DRTFOMED
BB eBodrolz, Br-DIEFEZEELT, LOREGITHLL 72, Trajectory
Viewer TH [FIHEDOREE 1R H - 7D TRIFRORLE L=,

(6) MOPAC ver.7.101 & ver. 8. 211 Tix, EIGENVECTORS D7 +—<= F B TFDO X HiceL
BRAZeNHBALZOT, Zhustis Lz,

(MOPAC Ver. 7. 101)
Root No. 7 8 9 10 11 12 13 14
1b2u 1blu 2elu 2elu 1a2u 2e2g 2e2g 1elg
-15.732 —-15. 068 -14.200 —14. 195 -13. 161 —11.940 -11.936 -9.639
S C 1-0.2149 0.0001 —0.0704 —0.0023 0.0000 0.0112 —0.0005 0.0000

Px C 1 0.0000 —0.4079 0.0040 —0.1309 0.0000 0.0191 0.3594 0.0000
Py C 1 -0.2241 -0.0001 0.4662 0.0148 0.0000 0.3397 —0.0182 0.0000

(MOPAC Ver. 8.211)
Root No. 7 8 9 10 11 12 13 14
1 b2u 1 blu 2 elu 2 elu 1 a2u 2 e2g 2 e2g 1 elg

-156.730 -15.067 -14.197 -14.196 -13.160 -11.941 -11.933 -9. 638

S C 1 -0.2146 -0.0002 —0.0014 —0.0702 0. 0002 0.0002 -0.0110 -—0.0004
Px C 1 0. 0000 0.4090 -0.1275 0.0019  —0.0013 0. 3595 0. 0059 0. 0011
Py C 1 -0.2233 0. 0004 0. 0085 0. 4667 0. 0007 0.0055  —0.3402 —0.0017
Pz C 1 0. 0008 0.0009 -0.0002 —0.0015 0. 4083 0.0014 0.0004 -0.5319



[Ver. 11.8.2, 11.8.3) August 19, 27, 2008
ANR—Ta 03, 11.8.1 L 11.8.2 D/INESRNRTHEELE S DT,

[Ver. 11.8.1] July 25, 2008

(1) BERBEECBBREBERDOBRPOBEDHAIAHR LT = A — a3 T & DiEkEFETR,
GAMESS *° Gaussian D H /77213 T/ < . GAMESS/FMO DREEREILIZ b xtin, FHEIKT
LTWRWT 7 4 VDFHAIAF S FTRE,

MP2 BHE DRERIZH L Tik, MP2 =R F— 2 JICHEAIRBLERT B,
EHEYEIT. Facio D/L— K7 /LA D PDB DH D OptResults &5 7 4 FIZ,
Opt_1.pdb, Opt_2.pdb, Opt_3.pdb:- &5 7 7 A N TIREI NS,

(2) BROBELHR2IAL, ENETIOREER., BEA. ZEAD Y R MEERENICT X
N7 7 AN LTRET A8, Utilities A ==2—® Load File(s) and Dump
Geometric Informations ZiBINT 5 L FHARHLHD/ SR IVBEN B,
FAIAB B[ DT 7 A VX, (PDB, CCl, Free formatted / WebLab xyz, MDL mol, Tripos
mol2, Tinker XYZ, GAMESS output, Gaussian output)

(3) ZYRIBORL Y b a—F— = LHkE

ATOM L a—FDZ N7 ED PDB 7 7 A VEFH&AAR, T ) BBREONEHZHEEL
TROT I ) BEEOLDIZEE L ATOM L 22— RFEROPDB 7 7 4 L& L THRET 5,
ZDBE, FFOZFBSOMTEZX. HEAIZITPh S, F7z Cys—Cys D S-SHEAZRT
CONECT L'a— F3H25EIE, ZOFFLEEIH2 D, FHRBEEDN Gly, Asp, His,
Lys, Arg DFAITIZ. 71 b AL T EANENDRBIRNTE 5, 7 I/ BEEIZ L > T,
MR, IWEDORTF FEIZSONDEZERNHEB, ZOFRAITIE Ca-CREIDEY D
BlicAE L EUICIEET DI LICLVERETE S Z EBE,

Cys—Cys O—2®D Cys ZRIDOT7 I VBBREICE X 2BE5ITIX. Lo Tz Cys
WCARRF 2T, YT 5 S-SHEAD CONECT L 22— RZHIBRT 5,

Pro 2BI07 I ) BREICEE® X 25A1F. BRICKFERF2MHNT 5, N-HROBEE
X, KBEFEZ _EAMINT 5, FiioR2BED Pro DFAIL. NH OAZELZHIBRLILER
EEDD, EOBBEBILL>TREOHIRBEIIRLIZ L b HD, ZDHESH, Ca—C
BEHDE Y DEEAEZEUICHET D LICL Y, RIEEOHBENTEETH D,

BRFEEIND PDB 7 7 A VDLAT] =~ Point Mutation
(ZiE, TTOT I JBERELHL
W7 I OBBREO—IFRITEY | Protonate Asp and Glu - v Protonate His
b eI LI BREN BB v Protonate Lys v IRCICHE

BEaha, #1zi3 Ser 4 & Asn

CEE LB AiE, _SAN 258

D PDB 7 7 A NL&IZAHEENS,

Faotate Ahout .
\Z Point Mutation @4 7 /L3, CA-CB Bond Deg.
&) 6 o i
] |JtFI|Jt File : 1 h]E_D_C_H_S4N .Flljt:l

7 # VA Point_Mutation ®

(4) FMO #%& Two—Body FMO Properties ® Rt~ v 7R RDOER

(5) Rainbow Fragment R CHEHRTEA3ADLEEZ 1 6 AT THRLL, 2~1 6 ADHH
THEATHIEEZRETED LT,

(6) TINKER-OPLSAAL AJ17 7 A N DAERUERE
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(1) FMO 2E ® Two-Body FMO Properties # “ Rt~ v 7 CH T HE%HE

i+ 2D Map of FMO F
¥ Crossed CursorBoxes  Magnification Factor [« | B ol [z oErEE oD
Row: [31 Column - [20 I Interfragment Distance Total Pair Interaction
-, (] i EEEE
|| u
-
| (= | |
| (] | B
|
|
|
| | W |
Lalls | . | = m AN
[ [ | | W |
f T
| |l | [ L] HE .
| (] EE B m
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| .| B EEm u
| L N B

PIEDA T2\ EB D Two-Body FMO Properties DEFHILIAKL B AIGE L I2 o T2,

(2) Rainbow Fragment F&/

R /r y@[‘ﬁ]‘@ﬁ%:&-fﬂ/t:ﬁ L ~+ Facio 11.7.1  ...acioDev¥F11d119¥PDB¥Peptide¥1crn¥1GRN_H_1.pdb

,,C\ FMO 7_-—7-y~)( ‘/ ]\ﬁ&:éé ‘Eile Edit Models Preferences Miscellaneous  Utilities  Calculations Tools FMO  About -
RATHERTOHEE FHTHE

(=S SN N TN © N N
F. BOTET, HEIShDHEE
i, BTERREIND,

QEdiEReS) |
FMO 77 7 2 v N &ETHES,
WIZ Local Structure Viewer T
by FMO Fragment| % 3#iR L,
Rainbow Fragment {ZF = v 7
EAND LERD K S RERIT
2%,

== Local Structure Definer / Optimizer

Shiee 4 il Hydrogen Show Nurmeric

(3) TINKER-CHARMM A /17 7 A N DIERRE

(4) ATOM L a2a— RiZ X BKFEHRZDOBRIZ. BEFD CONECT L a— FDE S % BEIRIZ AT
2 CRIET D08
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(1) DB—FT 4 VT4 (FMORA==2—ZHV ET)

(A) ATOM L =— Fo Alternate Location % Hilfi9 % Hfi

1 2 3 4
123456789012345678901234567890123456789012345 (Columns)
ATOM 18 CDIAFYRA327 16.886 14.518 -8.371

ATOM 20 CDAATYRA327 15466 14.119 -6.496

K
Alternate Location Indicator

ags

ATOM 18 CDI1ATYR A 327
ATOM 20 CD2ATYR A 327

16.886 14.518 -8.371
15.466 14.119 -6.496

(B) ATOM L ==— K Atom Name Field ® 7 +—~ v N ZHafge

ATOM
ATOM

ATOM
ATOM
ATOM

24 HB2
25 |HB3

104JHG21
105|HG22
106jHG23

YRA 2
YRA 2

THRA 8
THRA 8
THRA 8

-5.189 -0.788 -1.616
-4.918 0.937 -1.380

0.813 -5.501 -2.562
2.533 -5.563 -2.176
1.885 -4.210 -3.104

gs

ATOM
ATOM

ATOM
ATOM
ATOM

24{1HB| TYRA 2
252HB] TYRA 2

10411HG2
105)2HG2
106)3HG2

THRA 8
THRA 8
THRA 8

-5.189 -0.788 -1.616
-4.918 0.937 -1.380

0.813 -5.501 -2.562
2.533 -5.563 -2.176
1.885 -4.210 -3.104

(C) #v 2y

Bk LT ATOM L =t — R K B KRB RO x2 T2 5 ke

8.316 21.206 21.530
7.608 20.729 20.336
8.487 20.707 19.092
9.466 21.457 19.005
6.460 21.723 20.211
7.110 23.002 20.661
7.873 22.569 21.889

gs

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

ATOM 1 N PROA 1
ATOM 2 CAPROA 1
ATOM 3 C PROA 1
ATOM 4 0 PROA 1
ATOM 5 CB PROA 1
ATOM 6 CG PROA 1
ATOM 7 CD PROA 1
ATOM 1 N PROA 1
ATOM 2 CAPROA 1
ATOM 3 C PROA 1
ATOM 4 0 PROA 1
ATOM 5 CB PROA 1
ATOM 6 CG PROA 1

81H PROA 1
92H PROA 1
10 HA PROA 1
11 1HB PRO A
12 2HB PRO A
131HG PRO A
14 2HG PRO A
151HD PROA
16 2HD PRO A

PRl

8.316 21.206 21.530
7.608 20.729 20.336
8.487 20.707 19.092
9.466 21.457 19.005
6.460 21.723 20.211
7.110 23.002 20.661

9.407 21.194 21.355
8.144 20.515 22.375
7.255 19.678 20.535
5.606 21.397 20.832
6.082 21.739 19.173
6.341 23.772 20.853
7.744 23.411 19.853
7.219 22.614 22.778
8.698 23.275 22.092

(2) DEROENEL S RF B, KDFOEESEKRLY) R
ISR FRH B LI BRRITH LT, M0 75 7 A > N OVERRBFIRRIZ 22 - T,
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(1) FMO @ PIEDA RI$4L XXV DKE

~~ PIEDA (Pair Interaction Enerey Decomposition &nalysis} of 1hxw 3 PIEDA out : Fragment #29 : R57Q

1uuT
W] | TIIAL A e
8o

md
&0+
s0 4
an
an
a1
14
D :
A0+
.EU :_
.3[' :_
.40 :_
.50 :_
.60 :_
.?D :_
.BD :_
.gD :,

z
2 TR N DER - HEERE
Wb A 7= 8D Threshold

/]

ETOF v — FHEFEATIC
WL L ThRFTE S,

Stacked Column Chart

P10 #1)
kealfmal

Interaction of Fragment & finE W Total Pai inkeraction [ Electrostatic Tern

O — -EW@ ce —

Ilizad Tarm . Disparsion Conbribution

imner Uze Bitmap Pattern

Threshold &2 EH D 25 A4 K v 7 % B [ OFENEIE 2 {51272 D Tall Mode

TRNK—DBT T TDRFENT—TIEREY b=y IRE—VTRRTHI L HHRE

FERHLTWAEY h~o 77 A NX, 7% /V# Brush BUP IZ A5 T
BV, F7ANAZIIUTO L S 25 iedid 5,

BM-1. bmp Total Pair Interaction

BM-2. bmp Electrostatic Term

BM-3. bmp Exchange Repulsion

BM-4. bmp Charge—Transfer plus Higher Order Mixed Term
BM-5. bmp Dispersion Contribution

8x8DEy h~yFRDOT, 2—F—IZ LB ANBFEXNHETH B,

(2) %272 A)-B-(C)-D DHOMO 757 A MEbTEB X2 LTz,
ZZT() & (C)iX, BDA(Bond Detached Atom) Expert Mode TEFITX 5,
(3) OpenGL D~V X7 7 A NVEZEE  (Windows Vista IZHd 5728)
(4) CIF 7 7 A VDFRFIRAH
(5) Gaussian IRC D& ZRRT BIEFOMEZEILE
(6) BEDORIV—vvay VeRETAIHEDOT7A+NETHRERD UL 28K
(7)) TORIFAV T+ v MZXBT_IVDER
(8) TER L =— R 5 PDB % HETATM/CONECT FEX. D PDB IZfR-FF T B A DEVEDEE
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(1) FMO @ PIEDA (Pair Interaction Energy Decomposition Analysis) Z[{R{b9 B /3%

== PIEDA (Pair Interaction Enerey Decomposition Analysic) of Fragment 213 - Q12 ‘TH_|&|

Cursor Box

~

FBELEZ—2DFMO 7 7 A koA TD
T TA N EOMEERERTES T T

CDONRFIVTERIRENTZT7 T T AL FOFESOEAIZEL T,
Local Structure Definer TOHF S LA A VHf TR/ LD
iEx, 27 5,

E f/' WHBWE  SAREEN WEETE AR

H13
kealimol

I J- S J

BRI AR eani G EIER (B

Edit Models Preferences Miscellaneous Ugliitlls Calculations Tools FMU' out CuI'SOI‘ BOX 0)7.1—_\‘@—7 5 7 )( Ve ]\ k @*HE

: IR FI 2 L — DRI TR RS NS
- Doiner / Optinic B

I 13 J
I S| I
| |
S| |~ - |
,U_ Modify Fragment Charge
,(3Iy—27 Modify Fragment Mame
#éiﬁ%%zl—_\. '1_ Modify Fragment Layer

[~ Show Fractioning Point Box [~ Show Local Box  Alpha Value
W fifake the Unselected Par Transparent 4| | »]]0.1

o]
-
-
—

(2) Facio11.3.1 TiX, PIEDAHED AN 7 7 A MTEO B HoT=DTHEN TEE R A,

(3) TINKER-AMBER D AJ1 7 7 A VD B B{ERRIEEE
B X TV 3 Tinker—Amber 7 VA ZH IV EHBARH D £,

BIRENTWRWT T A R E¥EHICT S
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(1) MO Z7F 7 A MET ATV X LDHE

BEORTF FEEHDIHEE., Ver. 11.2.1 FTOTNAVITY XL TIXT F 7 A FOFBER,
TOoODBITETR o THIT B IV TV 228,

II— II@ cII
THhEHRLT, 737 A 0 FEER—DOOETEBGIZR D L YL,

2 3 4
I—l |

(2) FMO AN ZFF Y a v oLk

BESH D B BY5E PCM FHHOBRE

—~ FMO (Gamess) Gontrol Panel

Reset and Find Initial Fractioning Paints

if umber Fredefined Frag.
ctur Save As Def. File
Find Group Member and Charge in Each Fragment
nake FHo ey | rHumber of Node
Comment |[EELSRTtTderINdyl=Rululs] o, MUY

WHFHBEORE High- Layer DX a VERE

VA ¥ —0DFEIX. Local Structure Viewer M b B — L SRV TITR 9,
(3) Macintosh ECOBEIEZMER

Facio IZ. Intel $£® CPU Z > Mac @
Windows DRETENNT Z LN TE B,
EDAZ Y —rvvay biX., WMhare
Fusion 2> T3 L EZDHLDTH 5,
Facio Ti, VMWare Fusion #3943,
Z O, CrossOver Mac 6.21 THENDNNT
ZLENBARETH DN, A=a—N—CfkE
FTHDOATA FRy 7 ABRFRENR
WEWHIREERH D, HIZRRINA
WEITT, PNVF VA= 2 —FRKRS
TVEET B,
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(1) FMO (Gamess) 77 7 *» h DGR ELIHEE

DFEEEZRESTT7 T 7 AV POBERELITR Y, TOB, HEEOEEREICEESh
TWb, 777 A2 MNADOKARRFIIEICRBELI . EKRRFIIFT TV a o CTREbLT S
TEHTED, HEEX 120777 A, HAVIBETHEHOEDTFT T AL b,
HLIEETHOTZ T F Ay Mo L TEGNICITRbN, £7 7 7 A FOHBERTREDIZ
RO TFETNVICHERPER EINS, RO, 2¥RORTFIMHETEX % v 1%, KR
BFF., bLLIETRIORT LD RERENBRTE B,

ARHEFTHFxr 7

v

E#AT

HOHLETTGFAY | i 74
TR DR S DB S NS

{ Fractioning atoms are a

Qpttol 107

HNHR= X CHs %
a JRFEiZiX, CONH: Z &

0 Frag. EOHEHDOTF 7 A MTHL
ComboBoxin LS Yiewer 1. r grments T % :\lﬁ'f k% ﬁ—‘ vAq 5 yipY iz Igﬁ'é— )

Ahart Mext Job i Al The Fr-umwnt:z: FGOFRE
77 A bOERIX, Local

Structure Viewer 1 {5,

(2) S-SHEANDEIERICR DEAITHERIBRINE

%N—Vayfﬁ‘:hﬁﬁwtbﬂi7~ﬁﬁlbibtoM&%&MWI@%@ﬁ\Eﬁ

KERFGEIRZHER OB EED THBEICL VER L CTHE, 3-216, 6-31G, 6-316(d) Db
DIZDOWTIIRAIMER L2 b DT, BIE L. HeS220F? Gaussian (2 & % NLMO % ZIZHERR
S, BHFIZ. SH.2F D GAVESS iZ & 5 Edmiston-Ruedenberg LMO ZEiZ B L E L7z,

(3) MO Z S 7 AV NERT 7 AV

Yo a7 VTHBEIRERE LHER, BEMIIRESNTL T F AV FOBRIZEVBHY |
THNEBELLEES., 7203, HERESNTZ I ST AV FOAREER LIZEES. 2hbD
BREETRETDILEDTEE 77 ANVBREER L, TO7 7 A NV EiAHAARTeZ & T,
BES=aT7 ML 7537 A0 FOBIEEIIREL Y, EERRITR D,
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== FMO (Gamess)

(1) O (Gamess) 70 G

Autormatic Definition
MO 77 7' A N EE) - FEISHIH —
HHICTE 5, Y ~TF kR
7 VAT RS EE BEBoE 2 Paolynucleotide Break Base
W, ENLADES (BIRIXE N
g - EAES RO ERE S 72 L)

W2k i@Jﬁ}%’J%FﬁU‘ B, Specify numher
—
FMO A /17 7 A v B EERESRE Tl | highly Save Fract. Points
HEI7TITA FOBHORERL L ° L ' 13
7 i J @%E% %) & LC LTC 7 3 77‘ Find Group Member and Charge in Each Fragment

VRELETTTAVNIEEND

JE% 0)%% (INDAT ﬁﬂﬁ IJ) D ﬁ @JEEE FRO Input Options
217725, s

(2) ZURIED XS RBMETERRDFDOMAEEE 55 1O DIERE

BFDEESELIIFMO 77 7 AV "EFTHRE LEHOBELZERT 5, 4 DOMM L=V
T4 RUBERATES, ZOKERIZLY, EX2STOmRE OKBIRFOMIMCHIR, &6
BERXRMEADOER, MEOERCHIBRR L) BESITR D,

a8

(o1 ) ]

gme ame (€l
Edit and M ure Molecule
Aol Atom2 A3 Atomd e

FEoXix, 1fkb. pdb (Rapamycin-FKBP12 #EAK) O FMO 757 A +55, 19, 4, 22
BrRRIFETVBETF, Viewerl, 2, 3, 4 TR REINDJEHEEIZ. A VEE LOSK
BETIX. ZThZhRe, #ke. B, REATRRINS,



[Ver. 10.9.9] July 22, 2007

(1) SIMOMM LA ¥ —DFRIE & WinGamess/Tinker SIMOMM EEFHAS 7 7 A LD B EERL

~~ SIMOMM Layers Specification E]li|@

File Edit Models Preferences Miscellaneous Utilities Calculations Tools  About

RedBox : High Layer Reset All to High Layer
Mone  Low Layer

i Reset All to Low Lavyer

Calculations A ==—¢ SIMOMM Layer %
BRTDHEEDOX D XA ENDE, &
DIRRETZ U v 7 SN FIL, FROFERE
THE £+ SIMOMM D High L A ¥ —IZRRE X
nsd, AOHITEH, ~FHoFARUE
VOEBRIRBD High LA ¥ —ITREX
nNTW3,) FOFERETHEIRTOARVWE | _
Fid. Low LA ¥ —ICBRESN B, : :

WRIZ WinGamess D ASIA T a v RV %
BA& ., SIMOMM IZF = v 7 ~w—2 Z ANFE
ZBtE9 B & WinGamess & Tinker (MM3)

INONE vI Save Options |
L:J: ) QM/MM Eﬁ‘ﬁ?ﬁ\)‘ﬁbi’béo MM3 ODJE%

N
54 FORIER STHOM FHAICLERBE © & Smomt )

e A7 7 AMIBBRITIER S NS, I Execute Calculation I

fI™ITE MESEE Sintinne I BEES Sran I

- WinGamess -

SPCM SOLVNT

SIMOMM B D Bulk Model (QM/MM £EDETIV) DFHIAIIL. File A == —® Load New
WinGamess Output for Bulk Model in SIMOMM Calc. Tf772 9. W ® Gamess D output DF
FIAFHFTIL, MEDDET NDANRHREAAEN D,

(2) WinGamess DANTZ 7 A NE RT v/ & Fu vy TR CHELZERNT I Ny F=2
—5 4 Y7 4 (WG_DDE.bat) #H-ICV IV —ZAL7z, IEETOTI7ANERT T
&Ry FFTHIENTE, TNoZERELTEITTDHZILENTES, BRIV VT —X
LTV~ PC GAMESS Fi b, 3— 3 7 » 7L, PCG_DDE. bat &4 L7,

(3) Multi Display BEL O Multi MO IZBWT, v/ FHEHEEZZ Y v 735 LFORED
BEL LIS TFIEOe —T R AL VEEICEREINDHEREL FEE LT,

(4) EBVIREIOT7 =X —3 3 YRR T, RTFOBIE BB I L THIRICRD K DI
EBELE, B, Frames per half cycle OfEIZZFEICHIE L7~

(5) BondCriterion & HX Max T 7 #/V MEZZNETD 1.9 & L.3IDLENFN, 2.1
L 1L5ITEE L,



[Ver. 10.9.8]  July 6, 2007
(1) WERBIZRBT DRV —RLE S T T TR,

SCFHEDZ AN —RIEE L7720 2 LTRLPENIR LEBEWBERH LB, £0D
L RRAERL AOTTHAT B 720DV — 1,

GAMESS 35 & T* Gaussian DERBLFIEOM N7 7 A v GHEOBHTHTE) 25
FIA T2 . Miscellaneous A = = — @ [ Summarize Energy Changes During
Optimization| #BIRT B & FD L 5 B RRANRHEHNTINX—BERERINS,
Y-amplitude DEZ K& T3 L, BLO/NSBREBABILR L TRREN D,

== Enerey Chaneges during the Optimization [ test data.out 1

SCF# [36

-445.093888524 A~
-445093899316 ]
-445.093916204
-445.093930508
-445093992822
-445.0940688730
-445.094143845
-445.094195874
-445 094260155
-445.094357812
-445.094437471
-4450944953321

-445.094511216
-445.094537848
-445.094541307
-445094542423
-445.094543052

-445.094542885 £

-445.094543010 5
Y-amplitude

1 ft

FADRy 7 ANDZ RV —[E2 7 ) v 7T 5 &, MindT DEFTICHREDOREREARD
FREND, RYZ7ANTRI 7/ T35 LIk, EERLRBFICBENIT S,

(2) Gaussian 94, 90 ®H 717 #—~ > biX, Gaussian 98, 03 DZFIN LBV F423,
Hip L HEET —Z 2 HE, eARDBE I LE L, T —Z 12 oW T,
FRANADOHA 7 7 A VBRNDT, RERTT,

(3) PCGAMESS DASN 7 7 A NE RS v P& Runy T35 LIckEtELBBETA L
DTEANYF 77 AI)VDDEG6. bat P X—Ta T oL, IFEETTOANIZ 7LV
ZEkE L CHEITTX B Multi_DDEG3. bat (2720 ¥ L7z,

Facio 10.9.9 LA T,
PCG_DDE.bat (PC GAMESS H)
WG _DDE.bat (WinGamess f) PlLE Crann 8 510 S
20 FE L&, 7] Acetone_B3LYP-6-31G(d) inp

|7 Aestore_BALYP-6-31Gid) Hessinp

@ fcetone_BILYP-6-31GH _TODFT.inp
|7 Azulene 6-31G6d)_ELPOT.inp

|7 BrMeNH3_T5_Hesz.inp
|F4] G2 Ethylerie_MRMP2_test.inp
/ Iﬂ C2w_Formaldebwde.inp

Multi DOEGH..

Multi_DDEG3.bat

r

o CeFWINDOWSS¥ayste..
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(1) ?NVFFT 4 AT LA DEE

RIo7&FayFIZEVERKRL OBDOT7 7 A VETAAL, ENENBIDY 4 F
TICRRTDHEE O E Lz, BRAIRLFRER Y 74 VERIZ, PDB, CC1, HHE
.t L < IZ WebLab @ XYZ, MDL mol, Tripos mol2, TINKER XYZ, GAMESS 33 X TXGaussian
DOHIIZ7 7 AN (*.out) D 8TEEHTT, TORZ U —ray bMi, SEBEOT7 74
NERBHZRAIAALTRRERETVND L ZATY, File 2 ==2—® Load New Multi
File ZBIR T LBENAINRNVIZT 7ANE T v T& Ka vy F LT, Load All %
7Y o7 LTTFEW,

=i Loan, ~w in Multi File Drag and Drop Mode |Z”E|E‘

CININDIGO.0UT
CINGIMeOH_TS_Cs_S.out
C11AcOEtyz
C11Tripos_Mol2[5]Circulene.mol2

Drag and drop molecular structure files to the above box.
Loadablefiles : PDB, CC1, Free formatted MAvieblLab sz, MOL mol,
Tripos mol2, Tinker X¥Z, GAMESS output, Gaussian output,

and mixture of them.
Structures will be shown separately in multi display mode.

Delete Selected ltermis) ‘ {Load &

0.0
i
A\

LN

|

i

N_T

-
1
Nt

VIVFTALARAT VA RXRREINDIDFERDIFTHI, AL VEEICY 7 v LTE{L
LET, k72, IV FT 4 AT VAL, IERFAIBETRE ESRRRNME L Close R¥ v
Z7V o2 LTHRTTH L BERIIC MultiDisp. ini IZIREENET,

CINVFT 4 AT VA TOERRIREEND DHEAIX.
T349I =R x2TDT 7T L—FDL )& FIFTHATTFE,

(2) GAMESS Input Options RE/SR/NDEFDHE
(a) IFREEZ DERETZ A — NV FREIZ IV TTEIRE U E2MFTE LK,
(b) POMHEOWKEOBRENHHEICTESLLIICLE L,
(c) AHH71Z7 7 ANVD Base File &%, Z3 ¥ TPreview/Edit Input BEIEH TEE L
TWE L7723, Input Options RENXNRNAVTHTEBLIICLELE,

(3) A2V —rvvay bEBREFETHIEEDEBR 7 +—~y MZBL T, ZhETO JPEG
ZBEIEL, PNG & Bitmat \ZLE L%, E¥BHET 740 MZT S50, Facio. ini
DINTG A —H asPNG THRELEF, asPNG=1 D& X PNG asPNG=0 @ & ¥ Bitmap

(4) R—=AbA v« A—=2LT U bOFEMEIX, Facio. ini ® EyeZdiff THRELET,
EyeZdiff=0 7 74N MET, ZIUIBRKBA—LA1 v LERETT,



[Ver. 10.9.6] May 12, 2007

(1) KFEBEEOEHFRHEERBIO®, AREESBHROTIA N7 7ANV~OH S E
WLE L, KBFEESOHEEHEIITED (a) & (b) T, /T A —F X, Preferences
A ==—0 Bond Properties TERTHZ LN TXET,

X—H.... A (JBF¥X =N, 0, F, Cl, Br, I J8FA=N, 0, F, Cl, Br, I, S)
(a) HX Max < #5&0EBE (X.... A) < HBondCriterion
(b) H_BondAngleCriterion < #EA#fA (X —H.... A) <= 180

BRFGRA—=F DT 7 %)V MAE
HX Max = 1.3 A H BondCriterion = 2.5 A H BondAngleCriterion = 90°

ARFBREEORHIT, BET—F 7 7 A4 V=0 GAMESS 72 EDOH N FHAAATEBEICHE)
FIIZfTdh, Miscellaneous A == —® Show Hydrogen Bonds iZF = v 7 <=—27 % A
oL TROE ST, KE/HEPRTRRINET,

Utilities A = =—® Dump Hydrogen Bonds T, KZEHEEICEHE L TWARFDOERE
LELER, KEEESEHMBIAEDY X FBEHAINET,

(2) Van der Waals (AFEDEA
Van der Waals ¥:#&1% Bondi IZ X BfEZ AV, TRROXZHAWVWTHELE L,

\ = V
VdW AII%E)ms A

2 Y
ARy Lie@Ron)  where h =R~ 0RO
3 i=BondedAtom 2 i

VA

(3) WebLab ViewerLite @ XYZ 7 7 A VD FAAI &Y HR— b



[Ver. 10.9.5] April 27, 2007

(1) ¥Ia2v—yavy Lz IR, 5=, V0D A7 "NVDTF—EZE#THA NI 7 AL T
RIFET B BE, fERE% COARSE (5cm**—1), MEDIUM (1cm**-1), FINE (0. lcm**—1) H> D&
IRTXBLESITLE LT, COARSE (X, Facio DAY hIVHEHEDLEEE T,

(2) TINKER/MM3 iZX B RAT NI NVARVBBOFHEZ RICATRRICT 12D DNRT A —
FEVERLELE, ZBELENRTFA—FTIEH Y ERAN, FERDT 7 b rOoR
VA—REX— MR EDEFY U TITHEATY,

Additional MM3PRM. txt N % TINKER D params 7 # /L # (23 % mm3. prm (ZHE ¥ £+
FTTFEV,

(3) MOPAC2007 @ FORCE #+EDOHI17 4 —-~<» b3, T E Txbi LTV 7z MOPAC2000,
MOPAC93, MOPAC6, WinMOPAC3.0, 3.5, 3.9 L &E7R-o TWABOFHAARTT —NE
TBRILEPOLNDELEOT, TNEBELE LR,

MOPAC TlX, N—Va VEBIZHATZ7+—~y FOEERITRLIWTWET,

(4) MOPAC2007 DLy FEED FHULZATAR 5 X I LE Lz, AIHLIE, BRITTZ-T
WABED TTFT T4 I RAT77ANERTITH7-0D GRAPH F— 7 — FiX, RETT,

BRI LK THIC, DTFLEDRE D BEIRICHEAAL 2D, FEKR T, b3
27V 73BT HM BNEREINET, UHF AT, o BLOBHLEZHA
ABFET,

FORCE 318 & R FEEDOHI 7+ —~ v P A= g VEIZRAR Y 328, 3t

X LER A, Ko T MOPAC2007 USNADISR—T 5 D MO D Fx AT, 7R VWEH
Ao 7277 LEBEILEEDTELIALIL, WANARA—Tg DO ONREEETT,

[Ver. 10.9.4]  April 12, 2007
(1) MSMS DA THLNLSBWHEIREELEMERTT DL ICLELL,

(2) PC GAMESS C EM64T %9 5 %A1X. Facio. ini CEM64T=1 {Z L CTF &V,

[Ver. 10.9. 3] April 7, 2007

(1) PC GAMESS @ MRMP2 HEICEE AW OO FART S a VB AN 7 7 A VICRE
ENBEIHTLEL,

(2) PC GAMESS IZ3\ T, EM64AT iZ5xfita L7= CPU DU — 2 REIF B -0DF S g v
BANTZ 7ANMIBREIND LHIZLE LR,

(3) MO D= R NF—HEN DX T, BZEEITIIT D ROHF FHE D o HIE O K87 5L
BOMDERN—DOFE T TRAXT—DREVEEIZRS>THWE LEZDO T, ZhEEE
LE L,



[Ver. 10.9.2] April 1, 2007

(1)MO DR )L F—HEL DR X FR T, UHF
HEDHE L BELEDHEMZ ENEN
MaxDy 4 RUIICRRT HEEL T
¥1L7

(2) WinGamess IZ. VERSION = 7 SEP 2006 (R4)

XY IDDFT $HHENTEDL LD ITRVELEZD

T, FUSHI L7 GUI #1/EY £ L7,

(3) FVPFADTFNVET A a2 EM,
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(1) PC GAMESS o 7= BF L ¥ ¥ LT R AX—FHDOEE (PES Scan) D7=H D GUI %
FELE LA, 28HOHEISHELTWET, Relaxed PES Scan (2 4B 7R IFREEZ
RER LI, HENIATRbIET, 74 /V & PES_Scan ICAHTZ7 7 AN EHD
TZ7ANDOY I ERBLE Lic, XFMEDOHIRZ ANTZEEOHI G H Y 5,

HEBERERDOFHRIAIIL, File A ==—® Extract Optimized Geometries from PC
GAMESS Relaxed PES Scan TIT\), TRAX—7 77 A VB IUOERIZHYTS
HBiEDORRIL, Tools A ==—® PES Scan Data Viewer TfTW\FE T,

IX| - Facio 109 0¥5n2.0 EEX
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(SUBJECTTO 1 CONSTRAINT(S)) a a
** Equilibrium Geometry Located ™ : Line 7217
(SUBJECTTO 1 CONSTRAINT(S))
*** Equilibrium Geometry Located **: Line 7884
(SUBJECTTO 1 CONSTRAINT(S))
** Equilibrium Geometry Located ** : Line 8550
(SUBJECTTO 1 CONSTRAINT(S))
*** Equilibrium Geometry Located **: Line 9218
] p : ] i
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S
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(S
parsing
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Close i
»

WinGamess TiX, HEAXL_HEHAEZEL LT 5 PES Scan BEHLZEH TERVDT,

KL L TWER A,



(2) HANA FL— b (REEELEY) OBROETNVEZRMLE Lz, £7T Facio
EESTEeNnbEo72bDTY, BTV v 7 OBRFITHE - IR 72 2 HEE RL
AFBOETALHEHY £1,

[Ver. 10.8.1] February 4, 2007

(1) ZBED Gaussian ® Cube M0 7 7 A NVE FI v 7 & Kuey LT, —AY X MZE
Gk L7tk —BEICHAATHREZ AT F L7z, Tools A == — Load Gaussian Cubes
for MOs (in Multi File Drag and Drop Mode) Zi#IR LU CTEHILD U 4 > FUIZ Cube
MOZ7ANVERT 7&Ky LTTIV, KB LW M 21T 2RBATRRT
2 DIZEFITE, —D2D Cube MO [ZHEED MO BREEN TV THHENERA, MO D
o ERRIZ, 2 0TI, BED Facio #EEITHIE, U Y —2DH< R Y EH
FRIZERHFIEE T,

CAGOIWF acioiDah Benzens 20 cube Z D ]7 4 Ve }“ '7 GZ Gaussian

CAGOIWNFaciolD2h_Benzene_21.cuhe
CAGOIWNF aciolD2Zh_Benzene_22.cube -
CAGOIMWF aciolDIh_Benzene_23.cule D) Cube VlO -7 7 /]) /1/;5_’ }‘ =
CAGOMNF aciolDZh_Benzene_24 cube
CAGOMNFaciolD2h_Benzene_25 cube

CAGDIWIFaciolD2h_Benzene_26.cube > 7“& }\“ m iy 7°—§‘60

C.\GU3W\Facm\DZh_Eenzeﬂe:ﬂ cube

CAGOIWNF aciolD2h_Benzene_28.cube
CAGOMNF aciolDZh_Benzene_29 cube
CAGOMNFaciolD2h_Benzene_30 cube

CAGOIWNF aciolD2h_Benzene_31.cube

CAGOMWNFaciolD2Zh_Benzene_32.cuhe

(2) 8 L7=&FH D M0 ZEFRRNZEN-END]D Gaussian D Cube MO {2 L TER1FET 5%
REE2fTE L, ZNEND Cube 7 7 A IVDLENTIX, MO DFEENBHAIZ 5
XN FEd, Tools A ==— Gaussian Utilities ZR T &,

(8) Gaussian @ Formatted Checkpoint 7 7 A LD Dy FHEET — & DFHAIAK



[Ver. 10.7.1] January 17, 2007

(1) PC GAMESS 33 L X Gaussian @ Cube 7 7 A MZdH BEHOMO % 2 0k TR
HOMEEEEELE L, FEE TOSFOBRRIX, A4 VEHE CTOBXIZI VY
v LET, FEEHOKRE IXLEFTREFEHRICEETSIZ LN TE, ZOBHIX
MultiMO. ini ICBEMICRFEINE T, EMODEBG. Yy b~wy T 7740 L
CEGHICRTFT 2HELH D E7,

=" ABRE ¢ | . ®)Z[MH 1536

(2) BTFERDIFRZBMECTRET 28EZ T E L, Utilities A==2—® View
Point Controller T3, RAFMEr v 7T 5HiELH 7,

(3) ZTNETEEHFHZLARWVWEIIZLTWELERN, TN ZEIELE L, 0L
FETNERRICASHEICHIET 22O TT,
[Ver. 10.6.2] December 10, 2006

(1) PCGAMESS DAS 77 ANZEZ RTF v/ & Ky F4TAZ LICXVHEZRBTSZ
L DTEBNYF 757 A)LDDEGL. bat ZHEV £ L7=,

(2) GAMESS DAFJA T+ 3 T, GROUP=CL LAS 0 & X ITSMCQDPT o NMOFZC DEAS, IE
L BRWERRHDE RPNV ELEDOT, ThEBEELELL,

(3) GAMESS D ASIA T 3 >, GROUP=C1 PI#LT LOCAL=BOYS ¥ 7=1% POP DIEA I,
SYMLOC=. TRUE. & MVOQ=6 S HEIHJIZERESIND L HITLE LT,



[Ver. 10.6.1] November 23, 2006

(1) RFEEOMIBRZ2—T 4 VT
Utilities X ==—0 Reassign Atom Numbers GBI L E 7,
Start From /XJ A —& TfHTEDDOEE (F7xvb=1) ZHEEL, EET S
PVEDOHABFEFDHEI Y v 7 L, Reassign Atom f REZ LV Z#TL 7 U7 LT
EE CHEEOMITELMTOINET, 7V v 7 Lo RFOESL, iz
BZUNERHLITHBNICEEINET,

(2) GAMESS/MRMP2 #+EAAN 7 7 A NV DIERRZ VR — T DHEEZ T F L,
CI BXUMCSCF DFEA Y — FZ EiF 5729 ® PC GAMESS DA 7Y 1 % HEIR)
WCANET, Z0F 7 a VOFRITKET, THEL TCITHETERWETY,

(3) EEREBHOTMBTE—AL FERTRI bV (R) ODBMEZEE T 588

(4) MO =R NVXF—BOBARERR VA7V F v 77 A VE LTIRIET 28R

(5) MOPAC #EhfH ? GUI

[Ver. 10.5.1] October 8, 2006
(1) OpenGL IZ & BHiEIN—F L 2HE L. CPUDMFEHREZKIBIZTITE L,
(2) F9v7& Ruy LB 77 A NVDHEAABEYSR—FLELE, AIRERZ7 7 A
AR IZ. PDB, CCl, CC2, Free—formatted XYZ, MDL Mol, Tripos Mol2, Gaussian
B X OV GAMESS @ output 7 7 A /L T9,
(3) MDL Mol 7 7 A /v, Tripos Mol2 7 7 A VDFEFHIAFEFR—FLE LT,

(4) MOPAC93 & MOPAC2000 D EEHERENFHE DFAIRLE TR — N LE LT,
MOPAC6, WinMOPAC3.0, 3.5, 3.9 122U\ TiX, BEIZ Ver.9.8.3 TH R — FEARTY,

(5) GAMESS & Gaussian TR EIREFE— A B R TER



[Ver. 10.4.1] August 21, 2006

(1) GNUPLOT &3E#E L TMODEBEDOKIE #ERmMBR TRRT HMEEEFEELE L,

TIZRT I, Ceo @ LUMO DRIE DART T, £ DD Y 7 /LM CubeMO_CrossSection
R ENTWET, Linux DA, GNUPLOT DEIT 77 ANBHBT 4 L2 MY
WCEXIALFNEE X TTE,

WERIZOFDOTA P—FT NV 2EREETHITIE I1lustrator ZiZ K HBEISLE T,
(2) Gaussian ® Multi-Step Job D AT 7 A VDY HR— k

(3) Gaussian D —W—FREDHRAZ LN — N PR—ETEZBHL5ICLELE,
RETEHEEKEDL 3 0L LELE,

(4) TEDOMCSCFEHEARAD NG A—FZOHBHREICETAINTZEELE LT,
SEFRE DS %38 L7258 D $GUGA 7 NMCC 33 & TNDET o NELS @ B Bk &

(5) Linux 2—HF—2NEE LB WX 512, Facio DEHA T —H A 7 OEMHEERZ ZIP IT
EELELE,
[Ver. 10.3.1]  May 27, 2006
(1) BTFHEDO RN —HEN OBERPIRTEEREZ GAMESS (2 b XS S ¥ FE Lz,

(2) BFOBELEZSZFEFOEFCT N E LTERTIHEEZITE L,



Miscellaneous A = =—® Show Numeric Labels %27 V v Z L TTF &\,

(3) PC GAMESS 7.0 ¥ LV VSRE T 5 TDDFT HHEHD A7 7 A VEVERR T B ESEE
fHir ¥ LTz,

(4) AAZ7ANDFVE2—HiE (WEF) X L, Eio. GAMESS DFHEHEIC
BIFA3R—ZA 77 A NAEAbE S VE2—RBETEETXAX5ICLE L,
(5) TRIO L 5 2 cRDOERIRZAHTFE LTz, Miscellaneous A == —® Show Periodic
Table 7 U v 7 LTF&VY,

Periodic Table

(6) XJIR¥ M, C, N, 0, F, Si, P, S, Cl, Br, I BISADRT) THLRFORBEIIIS
CTEDEEZEIEIMMRIERELE L,

(7) XY Z&EZ-20 2>5 20A OEIZ 0.5A BIROBEY 2611 E Lz, X YEE
EDOX=Y L X=—YOHRFIZLEHHZMITE LE, ZhbDLBLIE, TV
VIDBEOHTA RELTHED Z ENTEET, Miscellaneous A == —® Show
Guides 27 U » 7 LTTXY,

(8) Facio \Z X Y Bz lZ/ERR LI A& BSEERDET NV EY L A E L TBMLE L,

[Ver. 10.2.1] Apr. 16, 2006
(1) DFDEHEE—RX L FERD, BET Y VOEEHEBZIT ISMELMITE L,

(2) BEPDLE)S 2O0OF LHFEEBLT, BHER. MmeA. _HADENE D X
MZUTHAT 22T £ L,

(3) FFHEDTRNF—BMNZERNIICRTT HERBICHBRZMA, T RAVF -
BEBPESOTVDIHETHRELII RV ELE,

(4) Gaussian IZE5 NMR AV - AV URESOHERRND B EESEE D4 % HH
L B 7 FEHIZTFHFR 77 A 08 LTIRIET BHRERTITE LT,

(5) Gamess IZ X BHEERE(L T, FHEITKT LABIUR L7202 T2 B A 5t AN &R T
THIBEDOHINI 7 7 AN LBEEHRARD I ENTEB LI ICLELE,



[Ver. 10.1.1] Mar. 5, 2006

(1) WINERB X W Mesa 2k V., Linux DRETHLEMETX AL HIZRV LT,
7 X b+ L7 Linux X, Fedora Core 4 & Scientific Linux 4.2 T3,
WINE: http:// www.winehq.com/ Mesa: http://www.mesa3d.org/

(2) Linux TEji< UTChem A GUI Z{ERK L¥ L7z, Facio 2>® UTChem DY g 7 DiLE)
BHEET, UTChem 1X, HRAKFEDERMARIZL VB I TWBA 45 FHEEGE
By ARy r—2TF, http://utchem.qcl.t.u-tokyo.ac.ip/

(3) Linux k@ PC GAMESS (Ver.7.0). MSMS 3 XU Tinker & . Windows DB & 8] Uk
RCHERTEET,

(4) EMIFE 7T =A—T 3 D7 L—A%8E LT JPEC 7 7 4 MIRGET AHkRE

[Ver. 9.9.1] Dec. 25, 2005

(1) EZ+mEx#ttEsd o7 7 —1 2 (€80, €180, €240, €320, C500, €540, C720,
€960, €980, C1280) MD4rFFET V% Facio TEuHIEV E LT,

(2) WinGamess 33X U Gaussian IZ X 5 GIAO BERLT v Y NV EFEAHIAI, TMS IZXHT 5
FARHMEE LTIREY 7 b 2RICT ARSI E L,

[Ver. 9.8.9] Nov. 29, 2005

(1) Gaussian OIEVERBIFHE 2 FHAIATER, FARADRWBENER
HDHZERDLPYELEDT, ZTORTEBBELE L,

[Ver. 9.8.8] Nov. 28, 2005

(1) IR, Raman, VCD A7 MDF—Z T F R M & LTIRIETBHRAED
SEEEEZ T NETOS5 1/ecm) 6 0. 1ICEBLE L,

(2) Gaussian OEMERBFHE 2 HAATEE., BEIXS MARTEAADRNGEEDN
HAZLEROLNYELIZDOT, ZONRTEZBELE L,

[Ver. 9.8.7] Nov. 12, 2005

(1) Gaussian ® IRCHE DR REEZLEELE L,
Gaussian @ formatted check file IZ2d 5 IRC BFEMERIZ. HlxiX. IRCIZIH- T
13HOBEZHEL, TBEEOEENEBEBRBTHD LT3 L.,
7-6-5-4-3-2-1-8-9-10-11-12-13 DJEFTHEMINTWET, K-> T DIEFTHE
EEEGRICRTRT D &, IRC IR 2B L REBMICIZ R F8A, SEIOERE
Tk, BOPREITRD X D IR RDIEE % 1-2-3-4-5-6-T-8-9-10-11-12-13 &
2FELTE, TFRAX—DOFELLTTI7TRRINET,
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http://www.mesa3d.org/
http://utchem.qcl.t.u-tokyo.ac.jp/

(2) IRCHBAD—HEDOHEEEZR T L TND L E, Utilities A == —D T WHEME, #5
B, ZHADOFRRE, IRC ORFIOEEBICE SNV ELDZHALTRRLTVE
72, BEOEIIZHIE L TWVWERATLEDT, EIELE LT,

(3) Gaussian ¢ ADMP, BOMD (= & % MD & D Trajectory ZH#ML LE$, AHHE T,
BOERHZX VX — BFOEHZRILEY—, RTFLV UYL RALF—, £ R
NE—DOBE T 7 THRRFLET, Trajectory OFFEENZIE - T21EELILDOT
SRA—=vaVvERLTE, TXAF—DT T 7Ib%E LEMEBERRENET,

(4) Cartesian Coordinate File 1. 2 (ccl,cc2) BXO7 IV —T7 34—~ v hdD XVZ
77 ANDEEZABETFR—FLE L, ZZTEI 7V —T74—< v M XYZHX
Lid., FATREREE L X Y, ZEBENSRDI VUV INVIEET -2 77 ANV T,
T—FEIE, AR—ABR—2LUEHBLUIMIRKIZ7+r—~y MIHEBLTVER
Mo Facio @ XYZ 7 # VERIZHINH Y £1,

[Ver. 9.8.6] Oct. 2, 2005

(1) IR, Raman, VCD A7 bADEKEMEZT I A N7 7 A /VTRIET HHRE
fHirELE,

(2) RFOBEZHEETHLZDORETHMERFINTERRINIEELFFITELE,
Miscellaneous A ==—® [Highlight Specified Atom]

[Ver. 9.8.5] Sept. 24, 2005
(1) Gaussian CUBE MO 57— & DFHIHAKLDEE, T —FNEHE THITHL11b LT
[CUBE data may be truncated] &¥IWiTAEAERNHHI NNV ELZDT,
ThzEELE L,
[Ver. 9.8.4] Sept. 17, 2005

(1) Gaussian @ ONIOM VA P —ZRETH7=HD GUI Z{EK LE LT,

(2) VoD (EEHH @) A7 MDY Iab—vay, Yo FATF—FL LT
AV F—NE dAV FP—NADOVD HEEREZFRMLE LT,

(3) EHERBIOEMNT b ERTERRT HEREEZDOITE LT,

(4) g03. exe TiX72< g03w. exe Zffi-> T Gaussian ZEENITAH LI LFE LT,

[Ver. 9.8.3]  Aug. 27, 2005
(1) RELTWHKRKRRTFZMET DHEEZ O £ L,

(2) MOPAC6, WinMOPAC3.0, 3.5, 3.9 TEE L/-HEUIRENOF AL L
FOT=A— g VEREZAREICLE LT,



(8) 27V —rvay b2V JPECEBTZ 7 A NVE LTRET DiRER
fHi7 ¥ L7z, Windows DIEYEMEE CTdH D Alt + PrintScreen iZX 3
BYAHREFTRERY, U4V RUDOBERCA =2 — =R RN SN ET,

[Ver. 9.8.2] Jul. 9, 2005

(1) Gaussian ® Opt=QST2, QST3 FHEIZMELRRISY. ERY.
BIUOBBREOH EEEEZRET IHELITE L,

(2) MODEL V=— KD % PDB 7 7 A /L"C, 5> CONECT L =2 — R BFEHD
FHARAHTT—ZBELE LT,

[Ver. 9.8.1] Jun. 17, 2005

(1) SSH/ SFTP Z7 547 v "R ERELE L, ZhICX Y VE— " —_—FIZ
35 Gaussian {Zxt LT SSH / SFIP ##2 B L TV a 7DEK@EE L-Y ., HERE
BRI TARZENTERLO>ITRDE L,

[Ver. 9.7.6] Apr. 18, 2005

(1) Facio ¢NRETu T TLERRD RIFIATIA VA P—LLTYH
BWEoiZLE LT

(2) 22—V —NREE L% Main V4 ¥ RYDALE L VA XX Worksheet DILE %
Facio. ini IZBRFETE S L 51T LE L7z, Preferences A ==—® [Save Position
and Size] ZfELoTTF VY,

(3) BFETV VT %175 L ERBLMERAT S Edit A==2—% Edit Tool Box & LT
A2 —SMN & E LTz, Miscellaneous X ==—® [Show Edit Tool Box]
ZBINT B L Edit Tool Box BB ET,

[Ver. 9.7.5] Apr. 9, 2005

(1) Ay vaFRe X385 CUBE T—% OBFROBBO LIRS, fRECcEL5Ich
DEL, T7NVHMI0.4A TR, Ay aRRmPENR2WEASIZITEEZ KR
ELLTHTTFEY,

[Ver. 9.7.4] Mar. 12, 2005

(1) Gaussian @ IRCHEREZ L TER L HIZRVE LT,
IRC DERIZBIT 2#ET —Z D A -7z Formatted Check File (k. fch) %
FERIAI, BROBEEZEGE TR LET, 22 Fr—A R,
GAMESS Dt D & L@ T,



[Ver. 9.7.3] Feb. 26, 2005

(1) MSMS TR 7-itHEpeFm D LI, PC GAMESS % U< i Gaussian 03W TEHE L7~
BERTUVVXNVDEEZE~ VI TRIENTEDR LRV ELE,

(2) Ver. 9.6.1 T WinGamess IZ3His L7=B&, PC GAMESS TEERT v ¥ ¥ L0
BEFEEDCBE T —FE2HAIEEITDDANT T a UBRES 2L
ZoTWELEDT, TNEEELE L,

CHNIZE L TCREARH B DI, Ver. 9.6.1 & 9.7.2 T,
FNLETONN—Y a U TIXRBEEH V T8/ A,

(3) »2#H (Facio. ini @ ApproxityCriteria TERE) LAINDREF % IEFEIC
LENCBEN I E2HRELEBMLE Lz, MHEEETHHTFOET Y V71T
EFT4,

[Ver. 9.7.2] Feb. 5, 2005

(1) Gaussian 03W D4y F#lil CUBE 7 — & DAL, HEERBID T = A — a VEIR,
HEEMSZOMBEREBEZEARN TRRTHIEDOY—LEFREELELE,
¥7~. Gaussian 03W @ Utilities (CubeGen, FormChk, FreqCheck) D7~ ®D
GUI B¥EV £ L7,

(2) Molekel DiZEIZYKR—FLE LTz,

(3) PC Gamess 3 X QX WinGAMESS D EIT7 7y A NVELEHDHD 7+ NVE—DTFIC
BUWeA (BlxiX, C:¥Program Files¥Gamess¥Gamess. exe) . FHEAER%
ANBTDD Facio LNV T NAFN I EL TERVWZ EBRDONYELEZDT
ThEEELE LA,



[Ver. 9.7.1] Jan. 22, 2005

(1)

(2)

(3)

(4)
(5)

(6)

(7)
(8)

(9)

MCSCF R D AN Z T a VERET DD GUL ZEfE L E L7z,
BWEACUVZEEDENOREFEREZFHEL.
$DRT, $DET D/NT A —Z NRHBMICREINS LS ITLE L,

Gaussian 03W D AN 7 7 A MERB L OVEEH D GUI Z2RELE L,

Facio 7>5 Gaussian & HE 5720121, BRIEZLE GAUSS_EXEDIR %

TR ET AL H5ICLTTFEY, Gaussian # default T, A b—/L LT=HE.
GAUSS_EXEDIR DfEIX. c:¥GO3W 12720 £9,

BRELTEOHREIX, Windows 98, ME TiX, autoexec.bat IZ

set GAUSS_EXEDIR=c:¥GO3W & ik L., 0S ZHEE;THZ LIk viThbnEd,
Windows XP TiX~vA 2o Va—FDFuXxT 4 (ATFTL7a)XT4) OFD,
MR ENRRNVORBEEE TITVET,

0S OFEEENE, L7z F0ME# T3, 0S D ieERIcLY,

LR CTHRENKBREINDBELH Y 328,
ZITRVWESLH DD TY, (BEDO3ITIL. 1A 2 3 BICHKET)

2 PRI FERTBEL— YV arDa<wy K% Facio. ini 12
CustomRoutel, CustomRoute2, ... L TCOMMETEEZETEZA IO IZLEL,
Facio. ini ICH D ZNODXFHNZEEIH|ZHZ LITLY, Fa—HP—»
FENFNE I —bawr ROy hEEDZZERTEET,

*%* Guassian DEEMEEOAHILIZ, RONR—TV g VU TEEDOTETT, *kx

NOSYM=0 "C#>> GROUP=C1 LA COFHERERIZBWN T, BLETR/LF—0
FHRAENLRNEERNHDZ RN FELEDT, BEIELE L,

BLE DX FEE MO Viewer /SR IVIZRRTH L HIZLE L,

GROUP=C1 DA DA, HOMO, LUMO DELEBENIELL 720 oT=dDT
BELE L7, GROP=Cl LSDIFE ., 52 bITZBEIEIX, XFRANCMSIZR
HoEETT, ETRFEE L LI TFEEOEEZRD

Zh D5 HOMO, LUMO DEFEFERET DL IICLE LT,

ML ETEIRFDOETY VDb DL r o LI-EREZBINLE L,
» HEH (Facio. ini @ ApproxityCriteria TERE) LANDR T % IEREIC
XY Fifid BT X2 FEICBEI S E S8BT,

Winmostar MEENN TEX AL HIZLE L, http://winmostar. com/

SEEZ BT A FOPB 77 A NEY Ve LTEMLUE L,
PDB 7 # V& @ SymmetryUnique 7 #/VAITH Y £9,
N EEZER LT NEERBREDBELRDTLL I,

Windows 98SE & XP C. Ini 7 7 A IV ~DIRTGFEOZHEE PR/ D720,
REDEEN Facio. ini IZIE LS REINLZWEERH DT LN
ONYELEDOT, ZThEBELE LK,



[Ver. 9.6.2] Nov. 14, 2004

(1) GAMESS D ASIA 7T 3 BT,
$CONTRL NOSYM=0 RUNTYP=OPTIMIZE T#>> $DATA GROUP=C1 LS DA,
output 7 7 A /LIZ COORDINATES OF SYMMETRY UNIQUE ATOMS 23H
ENFETH, FDOT7+—<v FH PC GAMESS & WinGamess TAH LiE D 723
WinGamess @ output 7 7 A IV BFEORNE NI REANRROMD ELEDT
BEELX L,

(2) SYMMETRY UNIQUE ATOMS 7—#% %38 %4%& . SYMMETRY UNIQUE ATOMS 7%
ETNVCRRERDINEDERDDEDDF =y IRy I A%

A = a2 —Preferences>>External Programs (Z§%JT % L7z,

ZDAFT v a X, Load New Gamess Output THAIATFEIZDOAE R TY,

[Ver. 9.6.1] Nov. 7, 2004
(1) WinGamess Zxfit> LE L7z,

WinGamess & 1%, Nuno A.G. Bandeira KIZ XV Cygwin OERET
A )V E 7 GAMESS  (VERSION = 19 MAY 2004 (R4)) &
PC WIN32/GCC _"— g T,

http://www. msg. ameslab. gov/GAMESS/dist. pc. html

Facio #ff 5 &, WinGamess THEE I TV 2\ CUBE 7 — % DR H{tE%
BRUNT, PC GAMESS LIZL A LRIVERE TE S Z L B3 TE 923,

punch 7 7 £ VOVEEFD dat THHEIEBPDLEWVET,

Z X, Facio 2 WinGamess DXy 7 — JIZRIMHZ LTV B runscript. csh &
fiE > T WinGamess ZEEI L TWA7HTY, BETHIZ LIIFRETLEN
runscript. csh COREZEHRL T, MLERE L TWERA,

punch 7 7 A /VDIED>, FET 7 A ND T 7 A N RERBFTEN

PC GAMESS & IXE TR > TWETR, AN T 7 A VORISR IT
FR_TFacio LW ) 74 NFIZEDTREENE T,

[Facio {Z31F % PC GAMESS & WinGamess DEVY] {2 2W T,
v =a T NVEBRBLTTFIV,

(2) Punch 7 7 A /v CUBE MO 7 — & % Bt A TeBE, RIRFIZ output 7 7 A D35
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HES HREICARY % T

Zh B DOEEIX, Bern XEF®D Ernst Schumacher £ & #d% D

THEMICLEbDT

- >
N = —

W OBERLET,

Schumacher £ & ##%1X. GAMESS #FEITT 57D GUI Th 5B
RUNpcg BL WX Cygam DEETHHOLNET,

http://www. chemsoft. ch/qc/RUNpcg. htm
http://www. msg. ameslab. gov/GAMESS/dist. pc. html

FFETNOIEKR - f/IBTEDLIITLE LR,

ZORREIX. HBD2—F—DFD) J TR ML X T2 b D TY,

Sept. 12, 2004
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sp3 Alkane

sp2 Alkene

sp2 Carbonyl
sp Alkyne
except on N, 0, S
C-0-H, C-0-C, 0-0
C=0 Carbonyl
sp3

sp2 (Amide)
Fluoride
Chloride
Bromide

Todide

-S— Sulfide
>S+ Sulfonium
>S=0 Sulfoxide
>S02 Sulfone
Silane

—OH Alcohol
Cyclopropane
NH Amine/Imine
Phosphine
Amide

Pyridine
Cyclopropene



(but bond stretching parameter 38-38 is undefined in MM3)

39 N+ N sp3 Ammonium
40 N N sp2 Pyrrole

41 0 O sp2 Furan

42 S S sp2 Thiophene
44 H SH Thiol

46 N Nitro

47 0 Carboxylate

48 H Ammonium

49 0 Epoxy

56 C C sp3 Cyclobutane
57 C C sp2 Cyclobutene
58 C C=0 Cyclobutanone
124 H C-H Acetylene
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