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AREEOBHE, o FHuEHRE T 7 7T A%y 7 — Gaussian & W T FHLEOFHE 7L (MO
B 23T 52 ThD, FHEKERO —FIE L TEYLFE~BICH L THD, ZOXH7nr 7
2iE, HEMEEEEM L LW AZIRIZL TR Y, ZORNT T, ERILFAESCFALICL > THE
FALENH TR b DI > TE Tz, REOSTThHhoTHHRET LI EILTE S, FHEM, EFEMLD
WA OB Tl AR OBNIENL A OVERERMII 21T > Z ENEETFE Lo T 5,

I bFE M LRV AICE > TH, FHROGBEECHELZ ELFHMETE 2720 0RIIEE
ZEEFEETHS, ARFIHT S Gaussian OETET T v 7Ry 7 AL LTI DT, KK
ROFEDFHEZH > T MERD DL, £, EOHEFE (EONIN =T L EEZERT
20 BN, EOXIBRFEROBFBIITHEL TWDHINEWIRBEICOHET HIVERNH D, £z, LR
FHRRGE LEHEREE GHE X M) 2 EZTRAEDELINEWVWS Z &b, B TIXMEICR 5,

NFRERDFEAS. FFTEOHLFEL

AL THY e DAL FRE S OERIL, JRFlRE 5 (VB IE) IZESW TS, VBIEIR, [1aDIZE
T x], FREICT, NH3 X, BROLKE T3 DEARIET 1 2% b OKER T 3ENE %
L TREAT D) LBV TH D, K- MO 5 THEEZ2 TR 5 & EITE 20 2 5 I3EFR] T
b2, —hH. ZFPEE MOKE) T EDCHEHY ], FTIELEY, ZAUTEFEZHD T
W< SFIIEIIASRIC S FRRICIERIEE LTV 5D, FlziE, RY = oo 7 = AFOHEE
PLFHFRIART v VTR FLIRTE D, MO AT 5 L XIZIX VBIEOB X F 2 BN T
ERbRV, EBICEENLNI LT, MO EIZ 7 e 7T AMEICHWTWS, 20X 5 REENG,
RFTIEMO EDSLIGN G, fr T O - W - RISOBRIZED H 2 L1275,

D JFETHLE (AO) x 1ZBEMTH D & LT, LCAO-MO SRS SRR A iE <, RE - 725 7L
HEMO (¢ I EF25 i FEHDO MO OFE, 2, 1 p ZFEHIETD AO DFER) .
o =Cip+tCupet ... Goigp t ...
FRELDOFF BT (FRICBEY Ao TV D BAID) . RO XD REWRRH 5.
Cpi & Cyu WA — R #UE p, g BTG
Coi & Cy MWEFFE  —  JRTH0E p, g BIERFEARY
2) B pldv=112L0, G2+ CP+-+Cl+-=1 LD, ZHIZESNT, MO @, IZH3
5 pBRTHOOETEEFEIIC, LT 5.
3)  AO DHLEFE A (1)? B DL ps ys 72 ED s BUEITERFRTZ ) & Al h i 1 X BRI 12
250 Jopx 5 Xy » Xz OYAOEMFEMEITEREO o —7 % "o oDF eI LT, ih
D —TIZEHRE AND, pope OAAHOTERIZEEZND, () OO H 0 THIWEEHATYH
NAHDRIBRZ LT DT D,
4) MO OEGEBENM A< HAEICH . A0 O X FZTAIC AN TEW T, =& 213 LCAO %K




5)

6)

7

8)

9)

10)

203 725, 03 L7 A0 i<, AODE—T7DRE SIIBEHORKEETHY ., A0 7 MO
~NEETOREZERT S, RENERLILEATHEE, ARDRLEHLTRBREAND (+-
B & END LT WM DD, IWARIHMEE Th > THAHDOKZTNEETH L,

TFLrOalax ODMOIX, y,p ZENENDRFED pop, ETDHE
m=¢. =0.7071 1 -0.7071 p
o1=¢: =0.7071 y1+0.7071 p»
11T, BRI L xoFBEL, oL P a—Z it & 2% EiimiE4d = L,

%%—%

(ﬁéﬁ) (Eﬁ%ﬁ)

(a) BEMES (b) SfEphmEIC & 2 %KH
M1 =FLoron o #L5E

NISGEGIOBHRTH WS, o ICETRH D LHEAITTHL< 25, BOEOZWEEIT D 720
MELYEZXLE—ThHDH I Lid, BOEEEFETH D,
K1) IZFELzdHic, n & o OFuEIL, 2p, BUENERS THDHZ ENEBICRTEND,
—F, MOEIE Csp® R HIslE 0 X0 OFESITHWOHLNTEY | X a ITIEEbian,
ZDEX D72 A0 DFEWIT A Z D DI, A0 DEZR Y FOXMFRENR —F L=t D72 A
TERT 206 Th D, s3I 28 RAFRE MO 1X a0 v BB %, 43 7N T 2 JR 1
MBI MO 1% 00 0" 2 ZNEIERT S (FET 512 zLxy), ZOFEER. 5 MO IZ
LT, FEED A0 BFFICRELTFE L TUREMARE L o720 | IITRED R —E D 7= IR
BREaIZRbENnI NI (BT DI, RIS,
n B EPUT ERROFRE OB TH v | Hifd Hickel (E2VWITEITH DTS
DO LT, n BROMPFITKIRE LTHER TS &) FEITEIZH —

725720, KEETHWA Gaussian TP 2B IHRT 20 Tabeobn — T
HEbNZETHHECEEES, ZXEF-EFHAEERZRY AND ﬂ—n
B ThHoT, MOIEICET 5 5,6) DI OARTIIED HA, H-=

FIAEERIZHEOER Y ORENEDIEER, o MOERY OGN, o 4+-
DERD LD HEREVOT, — &I o fEEHE OYEN X m kS iuE O HERL X _H_G
VAR (X 2) . 12 0" BB OYERL I 0 BB OHERL L 0 & (- T E D) . _H_
o3 F OYEERBUSMEIX HOMO (@ A MO) <° LUMO (A 3E 5 4 MO)
REDEBIZHDMO L~ TEES (ZurTF4 7THER) . Zud, i+ K2MO #
FIMVEE AO AME T ORIE CIE 5 &\ 3 B %, HFIcHiTs Mo ~ RO
THELZHDTH S, aMO BUIECKIGETEE2OIX, ZNORERBEIZHHT-DOTH S,

O XN 2R EDOIFLFEFXT (m—2_X7) 1%, BuEOEZRDHFNRNRWN D, MO ¥E(72)3 AO
DEEXDWENNDLHE Y ZLE T, FEEMEENE & S A MEENE ORIZA Y | FEREAMERLE (n
ELHLE) EMEEND, ZOHA. O MO IFRFEDRFIZRE LT,




11)

12)

13)

14)

15)

AT —RIZBICR T OEE L ST OEREAL L RETHY . IBRROBERLESOERL AR

BChD, HHHSHERIC 1200 EOLE%E 5250, H< ETHARTH,

RIEREIT. BUED TN X — g LRI Cu Z1THIOMALFHRIZ L > TRDO D, n D AO 2>
5 LCAO T, nfHDO MO 21ESH, Z D n oo r HFRRZ ML, nxn{THITERIE L 72 HEK
B ZEICHmAF AT (KEFEN), HAE (&) ZaffRDD, EAEHREZTHZ
NOEAMEIZKIS LTZEANY bV (Cpu B E A2 b D) Z[FERHIED D Z LR TED,
EH A ZDEZZ LI, REPICFAESE S Hickel £ &JREIHIIZED Y 23720,
L LS MO FHRTIE, & & Cu IiCh 2 WHIEZ M > TV IR LEHRZ1THhE 5 &L Z AN
E Do Cpi OYUMMELFHHEORREHTEIME Cp LIXRR D, ZOENTFARHMANT T2
TRtEEZB YIRS, ZOEEE, SCF (self-consistent field) fEZz K25 L9,
1EBFHEEZ NS 2 EDORAITEFAPOBLENRKEL TN Z L ThH D, MHRFITIE
RUB TIPS T R B T U ANAT A (CHe™) RN B TZVANT =4 (CeHg ")
DWFTIHELF LB RV XF—2FOZ LICR L, ZHFBRELEDRY, T=Frf
DEFIIHFF I TEF 2 R 225 72T KFEEZ T TN D0H Th D, SCF I
Ly —u affio CTHHETHIZ LICLY, EF-BETHAERNEREINDT, ZhIZX
DTN B DT =4 EHF AL ETIFPIED =R N F— 32> T D, L7dd-> T, SCF
A0 A2 EHEIE Hickel FHRICIERTREBUCERMER G E > TS (K 3),
("Hartree-Fock @ SCF 7% (HF-SCF) : Roothaan-Hartree-Fock D (F- &8)Ci=0 (=1,

iterative (Z

2,..n) %

9, FOEEN CGITIRIFEL TWADT, iteration NNETH D, —FH. 1 EFHEZHWS
Hiickel 5 Tlx (H-8)C;=0 ® H OEFEIL C ITEFELRVWDOT, 1 HOFHETKR T TH D)
A( FEER ) keal-mol™!

-150 -100 -50 0 50 100 150

B3LYP/6-311+G(3df,2df,2p) //
B3LYP/6-31G(d)

B3LYP/6-311+G(2d,p) //
B3LYP/6-311+G(2d,p)

B3LYP/6-311+G(2d,p) //
B3LYP/6-31G(d)
B3LYP/6-311+G(2d,p) //
HF/3-21G(d)

BLYP/6-31+G(d,p) //
BLYP/6-31+G(d,p)

L2
—— MAD & PRUESGE

M3 EHELZAHE LD LX—3HED
NIV R =TV K v MRIFYE,

| DFHIIANINL =T, BACEEE Y
MeEL, /) ORI —RFHBEOSRME, %I

S RIEERH R OS2 E < (TR MG

B3LYP/6-31+G(d,p) //
B3LYP/6-31G(d)

B3LYP/6-31G(d) /
B3LYP/6-31G(d)

B3LYP/6-31G(d) //
HF/3-21G(d)

B3LYP/6-31G(d) // AM1

(R DAEFOTRFE 2/ 2 5),

PM3// PM3

ISR ZIT O G, D THEEDINRT 2 £ CHEAEZB VKT, =3 X —0—RkMHmne L
T, HEFI# HERD T, oI B~ 28T,

HF-SCF G523 & T L CH e B EOE IRREZ K L CW S b CldZevy, — B I8 %
HWTWA 72Dz, BT —DFHliA R Y 20 rb Th D, FELVED Wiz ki
. BlZE, EEMEAERZREEZRY AR E LS TnD, REETEE~, 5l
. i, o RS ETREEAIRE S 2SI o, BEOE FEENEMRIND,

L2 L ZOFEZ, ENENOREREOHE BITLRIX R LRV E WS | FHREFH O L
IRE 2 AT IS HEENEOBEHA R ENMHN TS, ZIVHIEAR A b SCF ORRE & FEEI D,




16) ZNEERTLHHEE LML DN, BENEEYE (Density Functional Theory; DFT) &t
BThs, ETHBATRL X =2 B0 IEHREF= XX —0KEDH, 77205, AR I SCF
WAL /2%, DFT OFFEREIL, HF {2 138700 RS E RN E22 S5 (Kohn-Sham
FHER), ZOBMIUCOWTIFHFMAFEE 20T, Z 2220, L L, FHEEFIX HF
L FEVEDLT | FHRRMRIIIERD MO EL ﬁ”*@*%ﬁf*mjj ENLDOT, HIRER O
Br & BEICOW T, MO ECTHR L - FIEZIZIEZRICEATE 5, £z, DFT #HEIX
Hizmb MO ETEIENANAIN =T D L) Jﬁo T ENTETREIERN > TV D,

AFRRETIX DFT {E% VW%, DFT O#IEOHF CTHER % R FIENHE SN TR . &kbIA
AEDLINTWVD DX B3LYP Toh 5 (Becke, 3-parameter, Lee, Yang, Parr DFHSCF 00 6)

17) B EE MO HHENLFET 5 & X121, MOETIIEZ IED CEFZT 28T 01T

L. BN TIIELEINT LW IORANENWE BT o 0END D, Ak, B)2REE

L EA IRE), [EER, WS W o LN DR SN TVWD, SCF /L ¥ —[3 2 OF—IHFH
éuﬂ%)%) BB L HELARC LS TRODZMERHHDOT, HEOXF—T—FE LR
BNARNT freq 205, Z OFEFTICRB W CIEEEE, WiHEDHE LR b b, HKMICT Y Z L —
HE=U+RTD) ELTHERBELIZLONRRDOND, BYLFETIE EERREFROER T ¥
NeE—ZEu Lt (AH =0)] EWIOKKENLRAIN TS0 L, FERE MO AT
TEELEHTETCON TOEERIEICOVWC HAZFHREICEVRDDL Z L1k D, - BTN
FNT (row) ZHFERETHZ LTI, BR2WEMOLEZATREE LTWD,

Gaussian 7O 5 LOETH LB LN DER
Rz B BN RO OIS, A7 varvéihdbavy RRORET e 77 A6 HBEEINTND
a) [EHAME e 1B FIETRLX—, A4 MR T v, BB, %tizw%~
b)  FEANZ M C (bDEAME & ([ZxHE LT2RE Cu 2~ T2b D)
MO D7 v 7 ¢ 7HuEE K L ElAEE, BE kil
BEEATH B R, MG IRE. [ERREEAT. Mulliken Population fi#AT
o) I bR PHEE . ERIRIEORE . RSB BER
d ATy lim, =R =DMy (DFE D ) IEDOE, =HX — 0 WS (D
F0 hoEH) . EERE RS T~ )
e) FHERERHBTRLX— TUHLE— = hrbt— B CEIERRE R
f)  ERAE. EBRIRREOHE, SUSIHEE EH
g) IR FRAVE X OVEEEUR OB R, IERIZISE . NMR ERUEE, A EBREME
h)  Electrostatic Potential {:(Z X 2 A% EMER OFHFE., WK T OFE

ZTOMDOFEILEDFE
Hifli Hickel EIX n BT HUEZS T 2 W -T2 b O T, 1THIFRBRADFHEDORRER Y A X225, 1k
FRRFARLGIE HEREL L. TF L TILT VDNV ER KR L TBZ ) (- FEMEI),
PR FE (AMIL,PM3 %) 1E, B ICEREZRA L CGHHEAM A LI b D Th D, FERER
ENERICR D H1IEL. MOPAC £ \\©\) 7' s T A%y r— Tl & Uiz, BIfEIT Gaussian (2PN S 4L
TW5, BUROIFFEEY Tl TFIEAINT 5 OB LR T — 2 L35 L X IR D,



Gaussian @ X 9 7R3ERRERVEIL, EREZH WS Z L 72< THID S (abinitio) | #HH T2 2 & 28
&ET D, BIZIXT X706 Hifl Hickel 15Tl 4x4 178 OFEAERETH 5725, Gaussian T
X AO 1% 4x5 (C DK+ L&) +6x1 (H DK =26 HTH YD . S HIZ—2D A0 ZW < DOMDH T A
IR OMIERE G TRT O T, Fl21F 6-31+G(dp) FEIEE v M2 5 4x19 (55 JAH) + 6x5 (/KFK) = 106
EOFEERD D, Lvb SCFIRD = DIZHE Y R LEHR AR5, #2172 HAE I E I
INGEBYIRT, arEa—2OERR LTEHMETFORBIIR -T2,

531 1%t E (MM, molecular mechanics) (. JRFFHI SR < LD L9 Ay itz 19
LR FIETH D, BIEEICET 2HRIT UGNV D, FHRNELS | REfEEIcST 215
FEPEIZ R WO SR O/ T2k L TET MM I 4 MO RO WHIEEIC AW D 2 L% 0,
WUVIBZe FT IS 2> & MO FHREZ 15D 5 EINHRICKIT 2 2 &R B 572D Th 5, s TSR R
(MD, molecular dynamics) [ZEMEEZ 5 2 THEIEA TV . LZEREZ RE T HRE L £,

FERRE

M (D)) FEREHE, (i) X7 ) OFFE, (i) 7> bRl #EEE X,
Q) BB TOBETEEL, oo ... &V RIS TRoH,
@) =F LD EEREIX1 THDH, =FLrE—EBETRIL/ Bl (BEohbzF L
it Ay Bad A O n A REETNERD L (Hr, Hy OFEGREOSEHE) .

(I1) (1) H#f Hiickel 1EICBIT 5, 13-7F P OXEFBEALZTE (I LiEwy), T
\Z Hiickel AR A 50 L7z AO FREDY, XIS T 2 [HA =R/ F—DOE TICHEII A TV 2,
(2) H#MO %, M1 ODEOIZe—7THiF, m—7 DR SIFREITHFISE D,
Q) UTo&E%Z, BT 5 HEOHMAEZRLAZ T, Bx L,

() RFE1ERE2ICBIT D nEBEFHEE (i) RE1-2[ & RE2-3 D niEAREK

Orbital Energies
1.6180 0.6180 -0.6180 -1.6180

LCAO Coefficients IRFATE T p
03717 -0.6015 -0.6015 -0.3717 1
0.6015 -0.3717 0.3717 0.6015 2
0.6015 0.3717 0.3717 -0.6015 3
03717 0.6015 -0.6015 0.3717 4

I BEREE 1 2 3 4

HE

WAL, Gaussian THWEEEE Y hENINV F=T U 2MTRERTH I L, o~ FEGLHE
LIEATONEEZWET D2 L, BEBEROBIMEDILDITIE, MERETRENE IIEZL
SCF = /L X —IR I, 7 7 4/ b T10"au. (Hartree) TH D, JRFHAL (au) &id. &1L
FRt A CEAZ IS T 2 72OV b D BALR T, #URAR3: 1 Hartree = 27.21 eV = 2625 kJ mol™,

M AB,ClZBWTIE, EEE Y b 6-31G(d) ZHWT, B3LYP 2 L% DFT HE ATV RSV, 2
NEYERBEICT D ERMNARRE L7205, E LR SITRENNTWD L HIZ, BEET RLX—3it
BT, 6-314G(d,p) LA EDIEDAFE LY, #UE C TIERNIDB HAUTEIE A Skl X,

H AB TIX MO RIf LY 7 b GaussView Z= 5, ###H C Tl /) fehk £7213 log & RHide,




A. BERIIREA R

VrmRU BT LR LA R, IR THITEERICH RN [4+2] BRALAINIE  (Diels-
Alder &) ZATH ZEMHMBNTWD, 2 7 FTD C-C fEEIEERIZFERRC (BZEMIZ, concerted

(concerted DJEREIL stepwise)) AL, BUSTHIE (AT PUN) B LW EA3D
Mo TND, SRR cis BEH 525 Z ENZEDOFHLE LTHEIT LD,

7Ry T 4 TR LAUE, EE L THUEIC K VS RIE (RO B2 RU&) |
DFOSHIEFEIC HOMO-LUMO MHAAERBMBETH D, — KD 2BAHEME AT, MO D 9
HrH HOMO Z#OMH L, i 22K/ & AT, €D MO @5 Birh LUMO 2@ U LT, RUSH
WzaZ 2 %, HAEFEMZPUERLOEZVICERT S, T205bWE OXBMERER L THRITER
HIEBMETHD, Fiz, WHOTRAF AT LR AT 2, MO LM A
HORBAENZOWNTIE, FE R 7 T CFHATE AO RIEOMAEER OFE R Z LR TEH L2 D &7
STWND, 7B rT 4 THuERm Tl ZHEOEREIZHEH L T2 RUSRVISER LTIE LV,

i) vrmaRXr AU HOMO & | JuEO= 3 L F—%fit, 7 aXs ¥ T ion
THEBEIZHWSNIRE 75 FRHFEIZ L D ke L HOMO X 2 B 3% H OLE TH 5,

i) KV LA UPRIZOVT LUMO i & | Wl O =L F— 2508, FRICHRE F a2 Rk &,
LUMO (I F 7> 5408 H O T 5 7,

i)  EOMIST, FUSYEEE L TEBIRE~MN D Z &2 BET 5, H LW C-CREGBAERT
ZEFTTC. (1, i) TROTZ =20 MO OEZR D IZHERD, Hezhir, Wl O ZBE L TEZ KL,

iv), vruaXrTy (FRiEmTFLry) MKk~ LA VERIE. BAR) [242] BALMING AR X
20 ZORUGYEDEWE VT 1T O HOMO %R T, BLEDORFWED D st X,
728, [m+n] BRAGAINESIZRE L CT—#fb L7= % D7)y Woodward-Hoffmann B TH 5, —fi%
72 TR ZZEIZ LRIV, (iil,iv) (X EDLGEITEEHET D0,

V) AF Ly >CH BTG RTHD, 724V Ly XY HOMO Ol = %
NX—Z L THhE, —H, BWAVR=)L >C=0 LB TR ETHD, =F Lo LMK~ LA
VRO LUMO O#E = RV — & bl L CA L, 1@, Diels-Alder BUSGRTld, 2m OFEKRD
ORI TP )T v L)) ITEFRIENPEG L TWD L. RISHESITHE
14%, TOEAEEZ L,

viy 7 X YT OHOMO-1 (0EDTF) O m, LLUMO+1 (0 Eok) On OfEZBIZL, T8
MRE (0)-(2) (Z& 5 Hifl Hiickel F+5OEHEME 2 FFME X,




H1) fifmaRc L Tr—7RNEa0d S Tns0i, MifE] 2RL7eb D TH D, Bt up/down
AR EERED, HAOVITEMOEALEEVWLIZ LR — 2T 50T, EEINTV,

£ 2) Woodward-Hoffmann HI| : #}Z2/%) [m4n] BRGNS ORE Z 2 5125V T, Ui Tl m+n
=4k D & EZEEH mn = 4k+2 D L ETFFETH D, WBRALSUE & KB 2 72 ORI Tl Z 2 B & (B
ZIF e TH) BBUS LIRS, JERUGTIE min =4k D L EFFE, mn=4k+2 D & ZEEHITH 5.

B. RIGOAIERIRYE L EREMAtE

7a T g TEGERmRIC LAUE, RETH, REN, 70D NAROGOR 2 AAEITRORISHEE (7
ByT 4 TETEE) OREWVETHD L TRTES, KISEEICKHT 30BN,

a) REFHREEIT. ZD5FD HOMO O 2 EFDEFBEEE,

b) REMIZREEIE. ZDFDLUMO O 2 EFDETFHEE (EHEEHOHERE L HLE D).
c) TYANHRYATE, HOMO, LUMO 2N EN 1 BEFOEBFHEEOR (DF Y a), b)DFH)) |
B, TNEICRET, K, BXOTUDNVEISEREED D,

KREFH D WVIERERIEDEGAIZIE, HOMO 5N % LUMO Z#i< Z LIck b, TOoREn—
TEAT DR BISEDE VR T Th D LT L2 LN TE 5, Mz D720 THEL X S,

i)  FEBEEEMZ=befk GUEEIINOY) 7k GEEIZR-C'=0) %179 L&, HEK
AL EWITXEFOBEME UTIRDEE S 2y, ZBME LTRDEE S v, 2O X9 UG TIE
HEFECEMO EOPUEDBEFRELEZEZDE D,

i) FTIHLURT U RNTRUL, EROK I RN EITO & &, E@%ﬁfﬁﬁb%ﬁwk?ﬁ
INDHD TILENLD MO ZHIWTEZ L, EINRROBEEFFO)? ZHICEZ HI2135%
i CEfEehm) FoROBIME (isocontour) & B CWE | HBilik-T=& Z AT,

SOSRNGON

naphthalene anthracene 2-naphthol

i)  REFSUS & SRESUGE O SOSENAT—fRICIT R R D Z LR EETH D, EZAN, T4 L
TIEERAR—ET DL 9, MO Z#iV TRl &,

iv) 7=/ =KL, = P bR EORISIZK LT, o, p- DT m- BIAEDO EH 5 &
BT D0, 7=/ —LDMO ZHiVTEx X,

V) 22T T h— AR BT =T A E DRSNS T Y S T EITH L&, 2-F T
h—v D EDENL CTRIET D%, MO ZH#iV TP X, RiIERE 07—~ [7 4k
DERL DEEZSZROZ L,

vi) ROV UORISHEEIL. SFORBEDTEZ DI TR TORE L TELL DI FTHE, Zh
ZIE L L fHlid 5 72 DI I EIE 2 S BT 20N S 5, BE & X & VRl X,

HE1) AEIZIEHFE—D 7 o7 o THUERICE S <, RERL T (i) 20> Tn5,
H2) —fRIZIE., ORI BT B BIRMECH AP DWW TSR OME S TR T 5 S IER S
T FEBRIILEBIRENEE TH D, ZOFHF D Gaussian THHAAITZ DN Z TIHEIET 5,




C. RIGBDEE
Ak, BYLFOFEGIL, WEREBICEWCAR NG A2 AN TITON O NE DO TH DN, HER
ZLIZZ OEBITFAEREIZITR, 2O XD RGEICHEREROFZEMNERIEV, S
3B 2 X AR RERT 2 EIC RV FHEND2 b DO TH DN, T bitRERTRAT 2,
Gaussian TIXEEMEZIBRT DI N T, FHAOKRITIE R 2WER CTHIIRT 52 LN TX 5,
DT OFFOT XV E—(F, 2~ K freq (Z XV EHEAER fchk OH T Thermal Enthalpy O1TIZHL
5 (bHEL1T) ), TT 42— OXFREMZICK Y enthalpy #5325 & L\, Hartree HAL
72DC, kImol! F721F keal mol IZHAR T 5, i D= X IVE—H, LT 5 &, RISEL AH I,
AcH (298K) = ( Ttz 208¢ Hi — L0 Hy ) X 2625 kJ mol™!/Hartree
(RERH2BMEEOT Y FNTIIT D AH® = Doten AtH®i — X AH® EJERITH D)
2B, FTENEE R T ANEO R WEE, log 7 7 A NVFOEREFIHTHZEHTE 5,

i) DEDRMERIZONT, B2 LEMEDNARF 2 di~ &,

A U N =

1-butene trans-2-butene cis-2-butene methylcyclopropane

ii) WD 3 ODKBIIMNEIGEEZ D, £ ELD=ZFED CaAbEMNZHOWT, i bt % kKD
5, —HfEAL EHEAOMKAR., BIXOTEHEHEAICHEN - —EEESOBAEELHIEY X,
BT AREAABHIEYE L, NP ofiEDR AR~ X,

g e [
cyclohexene
g e o (]

cyclohexa-1,3-diene

O benzene + 3H O

iii) 3 OO ONWT, FUSEEZN TSRO SV, —EEEGOHMN 1, 2, 3HERDITNE-
T, FISEBNZED L 51T B0, NoBr OERIZR L EMIZONWTELSEY L,

cyclohexane

HE1) DFOBS)FREE R ERT 5. W ODDORERMRNGFIET S & X123, Fhbicsy
T S W ME VP E RO DLERDH D, L LAENIIREEREEDOAEZEZEETIEL VW L1215,
H2) HEOYMMEIEIEIC X > TE, ERENREE~NRT S22 E03d 5 (=¥ —ihii O/
ELTH/NI N T vy TENTEX), 7t orov 7 et Uy T EmiEEN BN b,
FAUTRZ ERE TRV, ZOBEITIE, IFVFERYEEEN LA LET, ARETIE, v 7n
A AP BNAR ZEEEEZBEAL T SRR LT,

H3) B i) Ok b RIIC CEAES 1 EY 72 Y OKERINENTIFIEEICR D, ZAUL, B
AR R L X — L A~ZOERE AW T, AC-Cr)L AH-H) OWELE 2 50 AC-H) OFREDKF
DRSBTS T 5 Z LIC K vFi s D, TR DIE, Y2 ORIGENEE ) = ORISEADEIC
B2 MU T TIE3MFICAR D02 KEOBRIEARREE (KUK 2 JiF50F) DI FNTDONT,
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(D,2) 1T, BFARIEFOAMETSH D, 3)-(5) 1L Gaussian D~ =27 L Th D,
() TEFAEEAM (ET) ) RRERIE?E (EFEFAL 1983)
() 7w 7HuEm CEAFT AT R EIEE (R 2018)
Q) [FTTE R AHMFRIRET =X~ =27 1) IRRHIEE GERIE, 2015)
@) TEEERIC K 2P ORRE Sk (T > 7 4k 2017)
(5) Gaussian03(16) HAFE~==7 /1| HPC * A7 AR https://www.hpc.co.jp/chem/software/gaussian/

A E : Windows PC [Z GaussView6, WS IZ Gaussianl6 D't > TR EBEICH TS HEERKERH
X2 UTABLICHEBFBOIL—ILIZOWTEESEA L ZEBRBO L, AT L,
Windows PC DEEEDRNICOVWTILEETEICESI=aFILESEICE L, &FPC ITHEVWTIEY

7 A ILEXEFTP Y 7 b (WinSCP *® FileZilla %) &KL DY 7 b (Tera Term X PuTTy &) AMEZ

5851 oTWE, BEBERESIETT 4 Z—Y 7+ (EmEditor %) %5, WinSCP |3 &#EE T

WSEBIDT7 7 ANEX TN Yy T2 EICLNITT 4 2—EbEI<, ImREZRACIEED H D,

GaussView (3 Gaussian fi ED AR 7 b TH Y AR — FDIERREHE Y — b h o OFBE DO

DFETED
FHH o OREFBOZE. FHRE D GaussView DEH V) (CHE(ED Avogadro F= 5, R6 FE
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(FIEgH >3 L]
1.PC T gaussian job file & LN D AJ3>— b filename.gjf Z 1Efk. 2 F D A IE GaussView & D,
2.PCHOLWS~ERET7y7B—F FIPT77VICLZHEIE N7y 7 & FAy T,
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ZZ T, AAY—bhrnavr b ele Z5EERITIE T, filenamechk E WO HAOY — F%&H 5,
4 . WS # T, filename.chk % filename.fchk 7 7 A JLICEIRT 5725, 3~ > K formechk % E1T,
5. WS %5 PC ~ filename.fchk 2 X7 > A— K (FTP 7 7V ICL2HBAIE N7 v 7 & KAy 7#1E),
6.PC T, fchk 7 7 4 /L% AU T GaussView TIEEIT 5 (FEZFHAEND ICIE log HSRT 2),
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aAV) Vv Y, ¥HEFHOVPBEEZER 5 NS BERBILOTERMAMNERINS,
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Checkpoint File: Default name % 57, Full Path &7 7,
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