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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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234, 749 CASSCF Cl Calculation of Transition Metal Oxides
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HKAZE®T Owmo %

—

MEAEH - AE
F-VvEZASHhLBEABRALYVOBFY R CHEYT 2MAE2BE 2 2HMELT, [Cu
0] 712792 5245 ~DCASSCFHEZEITLL, k. CuOFHELIEBTHNR
oMEROAERLZRITIEN TCHEAORBUENERVNERBZ STV ERB RV 7 4
Y YRV HEOBTFRELC D WTHRL &,

2. BMARLGE - FHEAZRE

BBEBEA A v HOBRXBMEAEHEMA Dab initioff X APUMPEIZED., GAUSS
827wV S5 AR TEITENMEL, RERFHMHARMACNOCASS CFEIHERIASONT
275 ARTEFTEN KL, BRAE VYA A VYS CHNVEZYWHEDCASS CFHEIBIHOND

071 & - o

AHERE
(1) W1 k@CuO0s? 529 —DEBEZRERLEL, RK1KKMIDI-4BEEEZTAHAVAELER
FrEEL L2 VF-—BLIUHHY A VFEF -2 F LB, £1 D, —BFRALLUND
CuO0g? 52 —TRF—-—NVE—FHENTZE, ThEEELTBELOENr § & 1t &

AENBIENDLDDLBE, CuO0g? 328 —D5MHMB5CuO,FPHEHTRFT—LIEECu-—-08
FEHOBHANcBBEBILRVWE EOERRENSED., B Cu0,BEDCASSCFHEHN
BEINEZPERTCRATHETS 50 R ->7T, HEERELAL I ChBENXREVEB LB
AW 7 5245 —icx LU CidHubbardEFVHEDEH TH 5 EE % 50

(2) R, BB EB 2B B 2B MEAAEREITZ2EN TR 2 T RL A&
FEEBLCDVWIEIAEY YyBIUVEBEBREF yREo2 2 V¥ -2 EL.

z

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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EBREBBE2EXL LCcEELR A I,
(3) zoofh, MUELEEHROEIGIERRVERESBILEY R BT IMEEEITL
oo BHIHBIEMESENRAEABRRLELTCEBRVVBEFVLEAEARBRIOIEES VMY T 3
MBARELIL, WTIFNWOBELIPEROELSELZRLICEAL BLittledDEF LV ERBER
ZEVYORLGEDIDIVWVHAE Y LEHOBLIEFOEBYREZLSZATRERL > TV %,
4, BEBRBX - BH - T o
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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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.

QEBEBFREBISIKOAFEGERF VY P LI I LE—-RABRBEUC2RE TR
HMURLHARMEBIEUC X3 EBEFRNCLVEBERITo R REBORKF YV LARSROD
HPEETHS. ChrEdP»DILD, BHEEEFEATORFYY v LEFEU E.

¥

Yz



1o &5,

FEHHRE-FORBLAEANEGI B ET R I IBLL,
® o,

mOEHKTUEI
FLRPEVEFBETEIAROEDPEET D 5.

EWPEEH NI EZRD,

wmiES
BTUHZROHOD, BEREEHBRCUNROEBEOEEGENAETLWIEDLS. BHEIT 32
DDRFEEBERRBISZ88ATFosx»rs, EHEHFORNUEHEELR 64216

RPFORTEOEEHEFER SN,
EBHE P E B R

FTOEBBOLZLSF—-BERBRFEMT 2 201,

10~4 08 FHHEARBRRKEREEREI LTV S Z

HEIREHBELBRIIRERELHS
BBEUB>TORFIYSP LI ZIALX - RMTE LB (RIE) BEEEU L.
AEDEE, BBEORBUETRLELVIEN2D >k —Hl %,

BUSZA2PERTHAZ (RNED) BRESDETR2ERT.

iF &
ZOoOOMEOREERK
COEBOMKVL I XL
EFMLRKREFGOER - R EVTRHERXCR-> TS, RE B0k
FOREHECPHHE I B LBORTFRTERUTLT KEREFLILF-—RLBEEE
TR, 1HOKRTFORFYVYSYLIRAF B RELLELTZIEHTEELR> TL 3.

KDY A4 FIVIARIVFHAUCBRATZLDUBBERMECBISAIRT Yy VEAOFH
RPHERFP TS 3.

(a) (b)

(c)

T
= \
o \
£ \
® 4r\y
£ \ /
= \ }
> \ ’
> /
= \ / r
@ /
< \ /
) ! ’
8 2t \ /!
= \ ’
= \ '/
8 \ /
° \ '’
a \ 4
= 4
°
©

L . L L "
0 2 -1 0 1 2 2 -1 0 1 2

q q q
B 1 HEBEEBERZB > RRFIYVYSYLIZILE— BBEBUEURFDY» LEE D >F

BUFANMEGEYN RHEEELEIHRTCATr—-L LTS 3.

(a): 992cm, (b)

600 cm-,

(c) 28 cm!.

2

Reaction Coordinate

BEIZIQ-HEROBRRBLEB - RREKFIYr L
I 2V ¥ — 0 —fl

(RC) KinEEH@m, (LM) &

AN GE B R P&, B W kcal/mol.

)

S 20 w

£

[]

g 4. R - HEXER

= 10} RC

) 1. H.Tanaka and 1.

% Ohmine, J. Chem. Phys.
- O}

% 91, 6318(1989).

@ v

§ 2.HB A, k¥ & I % 43,
371 161(1990) .

|—



FFEBOREXME O BRI E

A

AN

7 B0o3 Tg;,fi

= 18,385 Theoretical Caiculation of Vibrational Optical Activity
Z 22,8728

E{F 2.4, 200

a 2%, 000

OBHE & (RAKEHH)

1. HREBE®H - AE
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HBRHRCBIIBEFBBILEILCD AN B RE3A4FEMBEAL. LDFL0H
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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



Nz oy Ak X B2y s — v C-H &AL OB RN

S BPE thl
£ /3448 Mechanism Elucidation on Catalytic C-H Activation of Methanol
Fid 13,600
OWREEHM (HKI)

1. BEEH - AE

7avEB OV F =9 & (11)8 & [Ru(0Ac)CL(PEtPhe)slid # 2 2 — v 2B AKE L, *
AT NVFEFEKRKFZEZFEZB(RB (1) RXEROBEBLIUVRAKZERLH T IEMY

CH3O0H - HCHO + He (1)

HE IS, T PEMAFOLEDIZHE VR cislIOEMNESE®RY A P TH 2 EHERMT S
N foo D% A4 PET, A/ —VOC-HEGBPYWHEH, b FY FPIMEIERT 2 E&E
Ao b, B, C-HEAGVMEEST 22Uz VF-—B_o0RBERBIED WTHH
sh, g2k, —HORBGEBICHE W TCHB -~ RufflagosticlH EMERAORER T 5 EBRENT
W3, EHEERR, 25/, —VOC-HEAVUKNBEEZ2HABCHT I CEBLETSH 2. &
B.BEf A+ vy EOC-HEAUHed s ey vEMLFOBRDR (C1-Br)E2RH L
AV EEEARBROHAMBORHEHEB LS ERS
2. MRHE - FHELH®E
# & [Ru(OCHs)Br(PHs)slic B3 32 # P+ vVEMFOC-HEGUNBEORBMLEE L =
FANF - T a7 4 —ERD,HEIKD L [Ru(0CHs)CL(PHs)s]l DB A BRI 3, B F
% 5 B & ,ab initio RHF # (Gaussian 82)% bk EBEEMB AR IESGZHNEDA
MEF vy e VERNMEEBV,OCHE R FICIE,3-216,Br® XK UPH B I RSTO-26E K R %
N ENREALL. HEORBMLIZ EHEoOCs BB TIull optinizationit & D T » foo
3. B E
3.1 [Ru(OCHs)Br(PHs)slic B 32 C-HEA VW BE

+ 2

g

§% A B [Ru(0Ac)Br(PEtPha)sl~ p p
N Br

DAy I = W Pig. 1k | Br |
VB R Pl . P— RU—P p—Rr—P —

RT L5 @0 & bo 20K Path(P) 7 |

p AcO H
BEBICBY S C-HES WS ; R|u/13rP o HOcng ool H‘,cﬂo C-H Bond
BoRBEBEE = AL ¥ - T b Splitting
. L= \ Br Br
7 4 — )% Fig.2 IK/RFo Path 0 ! |/

L Path(C) ol p [ o p Re—p —

(P) o % &8tk (1) i & W T, Ru-H Cliz 0’ : o/

B BE (2.04A), C-HES BE (1, 154) % X H3C" 1 0Ac H,éﬁH

U £ Ru0C(88.6°) D fE » 5 H&E RulK
Fig. 1 Possible Reaction Path for Dehydrogenation

T icagosticll HfF A © 5 B # of Methanol with [Ru(OAc)Br(PEtPhy),] catalyst
BHo5N B, % /o, Dagastich

TR R M C185 4k © B & (Ru-H(2.164), C-H (1, 14A), Z Ru0C(92.4°)) X D K& B 6 D &% » T
WB, — F,Path(Cl)D R Rk (4) Tk, CHP RuE F Ml icagosticll EAERRED 5§,
ClEEG o BEELEAROHER & - 1o



C-H#E AW IE

PHz
T EEMMA T FNVF 200
2.440
—f &, Path(P)T 6.1 8.6 _~B
P — ROF
11.83kcal/mol & B 3 z..uss’ SR
3“,01%%@1’%@; Hs‘“.ozosz
1151 \111./10
103.¢
(13.0kcal/mol) &k » ““'lcu::“
INE B AE LR - Fe 108 :.‘;“ o 0,0
— %, Path(Cl)T &
PH.
22.8kcal/mol & 72 ® 3
2.308
LClo 3 & (22. 4keal I&Br
91.6 :
/nol) & D E RN E B — e
Aso 2.380
2 o \A\s/onn7
112.6
D»_ti?“‘a.’\n)f‘/ 1.09Amucusz"‘

106.4K'
105.7 HB1.103

B FoCld S5 Br~
BRrictsBER
RO2ERICEHNTE 2o
1) Path(P) T | & 8%
o cHP- Ruf agost
icEEEA M &b K
%< 7 3, 2) Path (P)TC-H&EA& VMW
By pERIALT 2L E— BN ELR B,

3.2 LMOIIC &% C-HA&VMBE®IK
Path(P)IK & 3 C-HEAGVBcEER

LMO%Fig.8i)K"do C-HUMWMBER,
MBHBRETOCHo L@ 5P LEROEH
BE~OfENMEEER((a))& Kibo # 7
RESPHLEROH SdxyBi & » 5 CHo* B
B~ FHEENMEEEHR (D)L D EFT
T5EMB,LMOBIFICEDD BEICR
hTcwaz . ~ne ¥ vyEFERIKE 5Path
P)TOoEHRLz A VF-BETR, L0

donorft ® M WBro B AL ic & D Rudxy ¥ & »
,transfir ® CHo* # %
~NDOFHEBEFEHNELRBRIALADLERL SN B,

w)

and (4), (5),

in degrees.

electron-rich& & o

PDEos#EEED» S, M (Ru(0Ac)X(PEtPh2)slit B W T B I FXD n donorfk i
BBIKT 232 LoKHm*EBTo

D C-HEAVK%:
4, HEX - -HHRERETALITFE
o6 6 EMENGRSE (KE)

€0.0)

PHz

2.339
Jeserg

/
HsP _—TZSRl m

2.101
1.728% 46,8

'-‘us.l0

W CT 320
nz.9/ 19.2
(11.3)
2 T8

PHy

9822 2.364
2.097% -
0777.4 1.660

316 \115.1 . M
! \ W1
1. ¢

1.078 Ilsj\u (22,8)

113.2 (5) TS

PHz

2,343
2.472
87.4 Br

93.4 88.7

———— Ru PHz
1.604 j 2.361
H/ 90.7

2.092

H3P

2.154
2.070
78.7
Hame-C ﬂs

113.4 W 1200

(10.0)
(3)

1.078

Plig

2.415
2.462
94.2 ‘y Br'
, 88.6
b
s y 44 2,359 O
0 7‘26073 1.596
1ol 2129 W
119.5 C 2,166

1.070 &

[ (19.%)
114.1 (6)

Fig. 2 Optimized Geometries of (1), (2), (3) in Path(P),
(6) in Path(Cl)
The bond distances are in angstroms and the angles
Relative energies are in kcal/mol.

Fig. 3 Boys LMOs Representing (a) Donative
Interaction from the CHO Bond to the Empty
Metal Orbital in (1) and (b) Back Donative
Orbital

Interaction from the Occupied dxy

to the CHo* Orbital in (2)

,transfi



VaskaBlm v v s d ot MBEMERH X 2MRMLAKEZOBRKEZERID
4 BPY Wym| —HEECO 0 ®&E -

% 15,283 Dehydrogentation of Saturated Hydrocarbons by Photocatalysis
FF  18.000 Using Vaska-Type Rhodium Complexes -Effect of Dissolved CO-
OWwEME (BRKXKI)

1. MEEH - AFE
VaskaBl w v v A § & [RhC1(CO)(PR3)1R , X MBHE T . &E@7 v A4 v ot LE W B KK MK
HHE2RT (KB (1)) RIER, 1 EBFBEELULTHENT L ML CTHRER X 5CEMLTFD
CoHa2nre - CnHa2n + H 2 (1)
B A& CABEMABAMBIRICI(PRDIBPERB L ZERXA SN T3, RIEH A4 7 vic 3K
DIBOFBEIATA TV S, NEMABANEOER,.D)C-HEAVKM (EHE o B®ILHOH
m,BAKFZEBBE). DT ALY v OBBE, L)Y EFY F#EIRM(E)2C1(PRs)21d 5 0K HESD F o
Bt BEo K 4 i3, 'H-NMR® X UWP'P-NMRX <2 F VBB H» S, Y FY FEFVEHEEKIR(E:C1
(PCysgl2]l®, b vz v 100 CRRMBINTLIKRFEEIZI LALKRBLEZVWO Y L,COTH
ST TR,30°CT & EH I HMHMBLU,[RRCI(CO)(PCys)2licZEAL T 3 &2 Wbt Lk (Fig. 1o
IO ER RIBY A4 7 v AERST B P E FY FEEKIRM(H)2C1(PR3) 1%, ABECOD K AL %
ZUsE BOTHELPRAKEEZRBLERBEEZBHE T 2 LZ2BCRRLTV 3, AR
TR, KEREERE N T 200 EIc >\ Tab initiok ik X 2B FAAFEHREE 21T - o
2. WMRAFE - FEF®E

Ve FY F#EEIRNHE) 201 (PHa) 1D S AKEMNH Y FH R
ETT BMBBE ()L . COOEMEEET 588 K_E(3) H\"%
BB T %0 H/th—cx
[Rh(H)2C1(PHs)2] — [RhCI1(PH3)2] + Hz  (2) Pevs
[Rh(H)2C1(PHs)2] +# CO — [Rh(H)2C1(CO) (PHs)2] Ar atmosphere
— [RhCI(CO)(PHs)2] + H2  (3) o
B FibEiE X, ab initio RHFH (Gaussian 82) % B W %o l
EEMB A RhES>L T Ilsh bidR ML LAY BNE S
AR ETF Yy v VEME,4s, 4p#L & i & [1s1pl/(3s3p) m“::.s:hm P

,E o 4d,5s,5pE B I o W T [2s2p2d]/(2s2pdd) B E R %
EREAHEH VWA 0,CHE R F i $38-216,C1% & FPHa &
RSTO-2GE R 2T h ZhERAL . HEORELIZHE
ko csxt R Ffull optimizationic & 0 4T » 7o

3. BAERR .

RGBT )i 2 8o THESE EHES = % . - o
VFE —fE AR Fig 2T R T k()i B 5Kk%KRFME# i

Re e N . Fig. 1 Effect of Dissolved CO on
@, 175 A& HeRZEFYFELTHLER R H, Elimination from [Rh(H),C1(PCyg),]
LTW3 EWA B, S#EE(LDBCODEM %2 (2)ic {4 3P{IH} NMR spectra were taken
t 30 °C und here.

B\ Rh-HEEBE A5 1. 558 5 1. 508 (H:trans to Cl)d & F o0 o under CO atmosphere
U1.56A(H:trans to C)Icfl ¥ /o = Fic (2)MWHe% B L 7 Vaskas £k (3) T it , Rh-CHE BE 28




1.93A& I v, BH BT ©
2.14A% DN & R EE R L
oo

e FY F$EELSOD
K% DB B BB 10, 54
kcal/mold & # K I T %
3ok L,con M EZ
BB A 29.36kcal/
nold HERIG &t BEH EH
oo TH HEM = 2V F
— o EBEHEREI, Y EF
Yy FE F V& [Rh(H)2-
Cl(PCys)2]14%100 °Cd Jin %
TRAKZEZ R EALEHKRY
LdvworsiL,cofF BEK
TTRESELHREBY 3 &
WO EBEEEXET S LO
Th b FTh OBRBERT B
E R Y R AoV E = vk (2)R
,(8)+He &k V 13.29kcal/mol x
AN F - [EBEH P >
[Rh(H)2C1(CO) (PRa) )8l & &
B TRAEETH 5 &0 > %E
BEELIERLT 2 b0
A5 h B, Fig. 3R ¥ & 35 &
BS iz A f2 F0 7 [RhC1(PHs)2]
JHe DSBS B 8 & i 10. 54
kal/mol, CO®D 3} & 39.90kcal
/mol®d F BRI EHE X h o,
RIS ()& B R BB 3%
¥~ D Eid, Hek COD RhEE
GEANOEAE L 2EENLOM
BERERT 3 LR A SN 2o
4. RR - HRERE LR FE
HAL¥S&%595FE2

Relative Energy (kcal/mol)

Vo

i

I

Fig.

10

_10 b

-20

-30

s
£ oes
e ©
(1) Z
u;\.snsfc 1]& (1) W 1.5«9;*“3 ! 10.54
"u}ﬁh z;m 1 poa}nn alP
X - 2350 |
,:‘P/z 356 @ "N]P/LJSA K
1 [
0.0 | 129 (2) 0.0
:. c178.2
H 2.139 PH.
j 2.4 | 6dle *
pl gLt o
I'.. 1,141“]"11 s;”)
w0
~16.07, (3)
‘ Py
:‘. ghatéo, 1927 W‘/y’"'5 a
\ 2313
A wp? 2 W,
-29.36

2 Relative Energies and Optimized Geometries for Hy Elimination
from [Rh(H)281(PH3)2] with and without CO Coordination

f 88.4 lféss.‘
Rh 2,316 " 2.316 @
HJP/Z.JBQ H. H3P/2‘389 co
Or
0.0 } M uggf@"“: 0.0
"?eo}nhﬂ—c H
— / 2.330 "
—_ H i
’3- | "3P 2.354 :
£ -10; =.
o -10.54 :
& :
~ H
1
B -20} =
g
=]
2
-t .
2 :
o -30¢+ ; é\\vaz
= ' PEU ST P
' 2.313
: "3P 2.371
-a0l —
—-39.90

Fig. 38

(¥ &)

Relative Energies and Optimized Geometries for Hy and CO
Coordination to [RhC1(PHg),l



27959 v FFXI—-FNEYVTTF(0)EKE ,trans-HonL(x=N2,PhNCD,
A BPT this L=HGB[15]aneSA)0)P!iﬁZ:‘B-}‘ﬁ&

= o7 Stereochmistry and electrnic structure of Mo(0) crown thioether
% 840 complexes trans-HoXZL(X=N2,PhNCO, L=Hee[16]anos4).

ORBHME (KK -BANE)

1. MEEBW. AE
BrOTINVW-TEATIRNFOAZHPBUFLULUIATIRADOAREY T T ¥
5%%%0)@]&:b’C?"J'?‘/3"73'.1—'7‘lb(HeB[IS]anes4=3,3,7,7,11,11.15,15—octa-
methyl-1,5,9,13-tetrathiacyclohexadecane)® #iBY BN F & ¥ 2% trans-Mo(N ) L(l L =
gllblaneS DA L. C O F MM O trans-Ho(N,),(dppe),(2) & D %Sﬂiﬁb‘% <.
Z'CLi menz;u\ ArylX,PhCH X2 & D !ﬂﬁl?ﬁb‘}l arylatwn-@N benzylanonén%s &
el carl D xoi. lHmenr MEEBERE L, PRNC, 02 i trans- Mo (7' -
n -acid) L% HC=CHRP AN F O 27 4 L ¥ %E(CO ,PhNCO,PhNCS) & iF trans- Ha(vy -n-ac1d) L
’&57(60 #¥ iz trans- Ho(ﬂ -PhNCO) L(3)0)X3$ﬁzalil.b‘
syn-conformatlon’&é:%f&D!Bﬁ‘lﬁﬁ@:‘iﬁﬂl!ﬂﬁ'l&'(’
PANCOZ H 91 X . I8 B % 1l © AL K1 K 12 1% 77 -0, C-PHNCORE,
BOR Bz i A -N, C-PhNCOM B G L T W B
AHEOHBWIE RO 2DTdH 3,
O%?ll«i‘éf/jstrans-no(Nz)z(SHZ)4b:%)"é’E;ab—initio?fﬁt:
dD. FAT-FIUORMFHEEZEZERBNICERT 52 &,
OH#KID2HODOWMEBMEIZE T A2PINCIZFORRBLENO
HFEZHD C &,
2. MRE&E #HEFH®
O1mC, MH%ET N trans-Ho(N,)), (SH)) O 1435 &
ﬂ:’&GAUSSIANSZT’ 2 Fe HOODWKWHEIXECP% B ¥ ffi 8
W1k (4s5d/3s3d) 2. % % S N,HIZ1ZST0-3G% A W %,
O3ME 7 )V 4 thtrans-Ko (7 - HNCO), (SH,) Iz % § % EHMOF
B lZ ICON8E, 3&63@§f£ﬂshﬁ?%f}%bﬁa’rﬁt_
i$ MOLBD3 % A W %,
3. MEKE
1 Mo-SH % 2. 440 B E U trans- uo(NZ)Z(SH2)4®§ﬂ4bmiﬁt1o>xam§,,=_.a
DB E?2. 50A 2. 55A0)H0 SEHTORELHEE itkil 2R d, Mo-SHHEE »2.44A0 15
A, XBHEELPRD LIV -BNBOH N D, ab-initiob RNV TOKAHOFMEIZHRER
ThoO3-216ONEFHEE AVWEHAERZRE 2 502, EHEWICR, SEEMF»5
HoR FAQHEHEL LT, SHLLEWIZS 22V F - o{&b\a(spvﬁﬁ!z)i}lﬁa;') Ww.x
V¥ - OSH E 2R &pni}tﬁ(i)zﬁwm B4F 1E L. trans-Mo(SH,) & 5 M8 T &,
Mol F ik H S!E(l%wpﬂtgf&')»“}:%<&&&§L-ﬂ<ilﬁ-?{ﬂﬂb:?"nf:73:b‘2fib:&')‘
Xﬁﬁiﬁ%ab-initiwiﬂzJ:%Eiﬁ(bﬁiﬁ%ﬂ:@%‘ftﬁ’&s‘zﬁﬂ‘in THOTLHEERRCL
CHORFOUSEH 2S5O0 T hRIBRIFIVUVFAL-FLIOY VT HLAARELEDOTRR
W EERLTWD, Ho-SEEEHM AL Lab-initioHBOKE R B HORE FOLISEA» 5O T h




Z2wW<Z . i
BAXELEIL Z HooS MoNL  NI:NZ  HoNd  NONA Mo dev. angle between relative

_ . - #1 from 45 SH, plane and  energy
EERLTED. Zh ® ®) ) () B plane(h) Ho-S vector(A) (kcal/mol)
EXET B, — 7. Observed 2.442(1) 1.991(5) 1.104(8) 2.002(5) 1.111(8) 0.101(1) 124°

Caled.  2.44 1.9593  1.1591 1.9946 1.1534  0.062 121.4° 0
Hod dm 838 i3 SR F 2.50 1.9581 1,1595 1.9829 1.1537 0.055 120.0° -4.6
EHLOBMBE AN ES 2.55 1.9576 1.1595 1.9920 1.1538 0.048 119.0° 6.1
LERHRrpr B REAWHEENREAZ2 b2, o T, o

>N

Ml1imd L&D syn-Ho(SHz)ui?\im’é' ) 6Ho(PH3)4
EBRRTHRELEAO r - #5582 BEI 2B LE2FRL \ _/
TWd, ¥A,0, #H ON(SH,) BOHMETIISEH I2 ]

4v 274 ¢
HLUTHON B ELAMOMBRE~D 7z -5 2% L 3 _| "/_\3’_‘
2D, MUt 2R 2L L. HAME HBEKZOF

Energy (ev)
l
a

BWEBELHT 5, X b I M THN-SEMAIE D «
XEWHFFRE BOMDERRHEIHAT 2 2L » 1 PH; Mo(PHs)¢ Mo  Mo(SHa) SH;,
B, EDKERIIOVF AT -FAMMKT y ‘ . y
&2 \ \>: H \ o: \N
DN Eﬂfi@-fﬁgﬁ%ﬂ‘w?éo OT . TN/‘ . °T" . T\cé‘
2) SO BAEILOMELE A0 s- T g %-W\/V
BB O 7 -PANCOR 112kt 720, CH & o -N, CH c_\N\s’ N oik’ L
DrbenEETHELIONERADBEDE2 I M N\ . )
LHoLtﬁbnos BiEESOETNEHKtrans- w26 o a

Mo- (7> -HNCO) (su DO RIEEOMI T RN ¥ - (MO fHkeal/vol) & B L, No(SH,)

N NCOD B 8 4o 18 72N, OB 2% 20,0 & D HATH 52 &5 H o ke oW, OB & e
0. C-BA DB RIMN(SH) B FEHF & LT RMAL L 7 Oy 5 0 trans-Ho(7 -0, C-HNCO),
(SH2)4&:trans }(0(772 N,C-HNCO) (SH ) THRD 5 n%d)'(*%wlnteracnon diagram®
B3 2 de 0, CRM I RS TN, CRAL L D HATH B 2. NEF > NoB T~ o O
B k3 RBEILLORFoO B FOMRE L LA B EROENMED N ELART 5 -2 7 -
NC-RMMHREERD, ChAREXEDICRBIEFOPHEBEOCI RN - NNEF OpiLE O
ZREDBWCLREET B, ZThibhhbod. 3125 doews oy, -
ln'Cﬁﬁﬁiﬁ’(’iﬁk?z‘%!ﬂ&&?ﬂZ-O,C—PhNCO»fﬁ,b\f:’éh ﬁué‘ ’Q_‘{
AORMELENRDENER NS, BR2ERTATFHBE O
REBBMITIRED, BAXMERE~D 7°-N,C- PRNCOR, 1 18

i DOPANCOELRAKY ¥ dawiﬁ:tzﬁfﬁz-;o,v -0,c- ™ )
PHNCOL D 10kcal/mol Bl E REE &2 52 LAW b2 & B o 7o 2096

ﬁ 2 Complex Strain Energy
(kcal/mol)

Energy (eV)

trans-Mo[Sec-nz-o,c-Phncol [Pz‘i-nz-N,c—PhNCO] Meg[16]anes, 61.68 3

trans-Mo (n2-N,C~PhNCO) ,Meg [16) anes,, 74.00
crans-Mo[Sec-nz-N,C-Pthol (Pri-nz-o,c~l>th0]Mea[).élanes4 72.87 -4 | f
\

Ref. ,LI_Q 4873(1 8) ) e
. 0,28, (1989) sl RvRY

J.An.Chem.Soc. ?ﬁ‘ ﬁ & ﬁ CP Crons-HO(r2-0,C-RICON (8D, trons-rotnl-ii.C



FEFEREF BERRC OREE B 5 BER T

A~ BR3 thig
E 22546 Theoretical Study on the Mechanism of Electrophilic Aromatic Substitution
1 32,400

Ot BEAET)

1. BFEEH - AE

FEBERICKFEED X3 2 REFHBEIRGE. = b afk,/ 15 1, Friedel-Crafts X
g, FRARLERDERNLTED—2THE, —HZOHHIIoWTIX, BEL L DR
MR R ERTWBIZ Eb LT, ABE2EFEV, BREOMNERREICOVWTEN
Ay PANCE 2L BLT LB LAV, RKEFEL, USHFHFITI Y RE25H, —#&iC
FEERBEFBERIGOA DXL LTRUTO LI CEZLRATWS,

R. . R R H SH "R
£ O = Tr. — @
W E

m-complex o-complex substituted
aronium jon arenium ion product

FERIIGT 5RETFHOBEIZ L Y n-complex Biid o-complex 2¥4 L 70 b v Bl &
DEBEHRAERYICH S, ZOBREICTBVT, o-complex VWhH WS (Wehland $54K) IZDW T, W
KOPORT, ZOREWSHEE, BIEARS PVHICHEA SR TS, J<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>