EFRIGEBEENFRE 70T 5.4
GRRM 1.00

AR EACF D e R Dy 4

1965 25

3000 200

80

GRRM 1.00/ Ohno& M aeda



2004 [(A) DC
SHS
Chem. Phys. Lett. 384, 277 (2004))

EQ
(B)
SHS
J. Phys. Chem. A 110, 8933 EQ DC
(2006) A (TS) EQ’
B
(Anharmonic
Downward Distortion: ADD)
ADD
Bell Evans Polanyi (1936 )
(1952 ) Hammond (1955 ) Woodward-Hoffmann (1969 )
Marcus (1968 )
2

GRRM 1.00/ Ohno& M aeda



Gl

o GRRM1.00 Global Reaction Route Map : GRRM

o GRRM1.00

o GRRM1.00 IRC
GRRMDEE

o GRRM1.00

o GRRM1.00

o GRRM1.00

Atom
Economy
o GRRM1.00

Q11 (C1)28 TSOM1 (C1) EQO(Ce)?"2% TsS0/5(Cs)  EQS (Ce)P228 Do(H, + HCNO) 348.0 ku/mol
2885 kJ/mol 413.0 kJ/mol 00kimol  301.9kJmol  153.1 ki/mol W @,@m
% % (25 re Ar: ) W TSBEH °\¢§§7
3727 Kdimol e'?o ,(( J,n)ml TS8/D(Cs) TSO/D(C1) TS12/D (Cs)
4 ’ 478.9 klimol 5592 kJ/mol 674.6 kJimol

“TS11/19 (C1) TS0/20 (c1) 'rson C
503.3 klfmal 567.9 klimol e \vgv D1{H; * HNCO) 0.0 kfmol
TS1/4 (C1)
l ﬁ *EQ20 (C1) l 848 k“""'; T ,,% ZL.& @n
627.0 kJimol &
Tsaisu(cn i TSO/D (Cs) TS4/D(Cs) TS6/D (Cs)
ﬁ A EQ1 (Cs)nz 05 3450 kiimol T534(Cs) 326.0 kJimol 372.1 kJ/mol 338.5 kJ/mol
;571/117; J(,c1)| 45.1 kJ/mol fﬁf : 160.0 IJImuI D2(H, + HOCN) 160.1 kJ/mol
*EQ19 (C1) ‘mol
488.0 kJ/mol \ Tss/8 (C1)
f% 214.4 kJimol
TS1/6 (C1) M% TS1/D(Cs) TS5/ (C1) TS6/M (C1)
—"Ts213 (c1)

TS1/2 (Cs)
T31121 (1) 1858 Kol 367.4 kJ/mol 472.7 kJimol  459.4 kJ/mol  554.8 kJ/mol
607 1 kd/mol EQ3 (Cs)?*
80.3 kdimol 56.1 Klimol D3(CO + NH) 18.6 ks/mol
A A féj; —r" =1y %
*EQ21 (C1) TS2/21 (C1) EQ2(Cs)?®  Tse(C1) EQS (Cs)P"02P?
577.1 klimol 623.1 kJimol 57.4klmol  357.8 kl/mol 174.9 k/imol ;fggk(ﬁ;‘)ol ;f:_’gk(‘ﬁ:ul
“EQ11 (¢1)2° TSe/M (C1) EQ9 (Cs)™° TS9/18 (Cs) *EQ18 (Cs) D4(H,0 + HCN) 70.7 kJ/mol
288.5 kJ/mol 667.2 kJ/mol 252.4 ki/mol 446.1 kJ/mol 455.4 kJ/mol :( 5
TS89 (C1) EQs8 (Cs)?° TS3D(C1) TS7/D(C1) TSI2D(C1) TSIAD (C)
TS9/10 (C1) EQ7 (Cs) 488.2 kJ/mol 223.8 kJ/mol 304.5 kJ/mol  439.2 kJ/mol 467.1 kJ/mol  439.0 kJ/mol
471.0 kd/mol 205.2 kdfmol T D5(H0 + HNC) 130.6 kJ/mol
TS10/11 (C1) P —_—
471.6 kJimol TS7119 (C1) TS7/8 (C1)
517.2 kiimol / \ 2368.0 kimol %
*TS11/19 (C1) TS712 (C1)
503.3 kJ/mol 560.5 k-l/molm TS1/D(C1) TS2D(C1) TS5MD(C1) TS13D (Cs)
TS7/0 (Cs) TS8112 (C1) 356.4 kJimol 348.1 kl/mol 344.8 kJ/mol  486.3 k/mol
433.4 kdimol 549.3 kJfmol DB(Hz + c-HNCO)  D7(Hp+ HNOC)  D8(H, + HCON)
T810/12 (Cs) 496.6 kJ/mol 613.1 kd/mol 722.3 kJ/mol
468.5 kJimol TS8/13 (C1)
531.6 kJ/mol
*EQ19 (c1)\ ;’?;1;:3/(01')
488.0 kd/mol 8 kJ/mol EQ10 (Cs) TS10/20 (C1)
b@v 260.6 k.JImoI 686.0 kJimol EQ12 (Cs)P%P* &sg' 13,2 },?,,‘gl
TS13/19 (C1) 368.4 kJ/mol ’
730 6 kd/mol
TS7/13 (©1)
519.1 kJ/moI
'Eoze © 4610 kiimal
803.2 kJ/mol TS13/26 (©1) TS13/20 (C1), *EQ20 (C1)
808.4 kJ/mol \ / 3 kd/mol 527.0 kJimol
l TS12/21 (C1)
587.5 kJ/mol
*EQ22 (Cs) TS13/22 (©1) EQ13 (Cs)""‘” TS13/21(C1)  *EQ21(C1)
761.8 kJ/mol 784.1 kJ/mol 373.1 kd/mol 604.7 kiimol  577.1 kJimol

CHsNO

GRRM 1.00/ Ohno& M aeda



RIDEEEREREDTL—IX =
IR ERER (SHS)E

GRRM
EQ:
(TS) (DO)
GRRM 1.00
(Scaled Hypersphere Search Method : SHS )
GRRM
SHS
Anharmonic
Downward Distortion : ADD ADD
ADD
SHS ADD
ADD
ADD
ADD
SHS
(SHS)
EQ
ADD

GRRM 1.00/ Ohno& M aeda



SHS

ADD
Tt
Tt
SHS
GRRM 1.00
SHS

GRRM 1.00/ Ohno& M aeda

IStart from an ECJI

'

Find all reaction routes

Repeat

uphill @ walking

Dissociation | Transition
Channel(DC) | Structure(TS)

downhill walking

Dissociation JEquilibrium
Channel(DC) |Structure(EQ)

SHS
ADD
I0E J. Phys. Chem. A 109, 5742 (2005)
I0E
ADD
IOE
ADD
ADD
TS
EQ EQ ~_ = EQ
I | |
s T8¢ T3
| | |
_ S
EQ = = EQ TS EQ
g
GRRM 1.00 TS <
ADD T
SHS




GRRM 1.00

CH3NO
. GRRM 1.00

GRRM 1.00

(ADD)

Atom Economy
[ ]
Atom Economy
e GRRM 1.00
Atom Economy

(Step 1a)
CO; + CHy mmp-

2.175A

‘\@\@,@
\ )
(Step 1b) ©

CO + HCHO mmp acetolactone

(Step 2)

Glycine

C,HgNO,

(Glycing) C,HsNO,  SHS
NH,
(CO, CH,)
(CO HCHO)

Sepla 2
Seplb 2

(CO, CH, NHy
(CO HCHO) NHj

GRRM 1.00/ Ohno& M aeda




B e ¢

TS 254.8 kJ mot! TS 254.8 kJ mol!

intermidiate (Cs)
136.4 kJ mot!

L-alanine D-alanine
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