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3.4 CIS
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4. MOPAC

4.1 MOPAC

MOPAC )

MNDO AM1 PM3 Table.1
PM3 AM1 ab initio
Table.2
MOPAC Work Space
150
Table.3
Table 1
/
/ PM3 AM1 GAUSSIAN

C-C 1531 1.5044 1.5002 1.527
C-H 1.096 1.0977 1.1171 1.086
H-C-H 107.2 107.22 108.19 107.7
C-C 1.339 1.3219 1.3259 1.317
C-H 1.085 1.0860 1.0982 1.076
H-C-H 117.8 113.80 114.56 116.4
C-C 1.203 1.1898 1.1954 1.185
C-H 1.061 1.0644 1.0605 1.057

H,C=0 C=0 1.208 1.2021 1.2273 1.184
H-C-H 116.5 121.79 122.22 115.7
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Table 2 (kecal/mol)
PM3 MNDO AM1 PM3 MNDO AM1
456.0 6.2 12.8 7.3 8.3 24.2 104
459.0 6.2 12.8 79 8.7 231 115
117.0 6.5 18.8 9.6 8.3 27.0 125
234.0 9.0 324 14.4 129 56.4 25.2
133.0 8.6 44 4 22.7 11.2 84.2 495
78.0 10.1 224 145 14.2 329 20.8
70.0 12.4 37.7 195 16.1 55.6 291
101.0 12.0 50.3 234 16.2 79.8 34.0
93.0 9.6 24.6 18.8 134 54.1 37.8
67.0 114 27.8 234 155 46.5 399
73.0 10.7 29.2 25.7 15.8 60.7 535
CHN.O 276.0 55 11.2 75 79 18.5 105
29.0 52 39.6 15.7 6.2 441 185
V) 15.0 10.9 539 155 14.3 56.7 17.3
607.0 7.3 131 9.6 11.2 24.3 14.8
106.0 13.6 75.8 37.7 17.3 1045 62.3
713.0 8.2 225 13.8 11.6 46.2 27.6
Table 3 MOPAC
PM3 PM3
CNDO/S CNDO/S
XYZ XYZ
CIS Cl
Cl
Cl(m n) m
n
CHARGE=n n
EF EF
TS EF
SADDLE
FORCE
IRC IRC
PRECISE 100
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1) ( XYZ )
2) (Z-matrix )

2)

Line
Line
Line
Line Z-matrix
Line
Line
Line
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© 0 31 & Ot b=~ W DN
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Line 10: “ 0
Line 11:

Line 12:
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4.2.2 Z-matrix

A

N1 N2 N3
A 1.1 1 120. 1 180. 0 1 2 3
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5.2
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Table 4
Energy/hartree
11-cis- -848.453
all-trans- _848 463
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trans
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9.4

“ One-Bond Rotation model” “ Twist
Sharing model” “ One-Bond Rotation model” “ Twist Sharing
model”

One-Bond Rotation model

e 1 photon 1 double bond

. C11=C12

Ci11

N C12
N

Fig.11 One-Bond Rotation model
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Twist Sharing model

Cil1

C12

NS

Fig.12 Twist Sharing model
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“ Twist Sharing model”

Table 5
Table 5 Twist Sharing Model
degree
C6-C7 -60 -72
C7=C8 -179 -172
C8-C9 -157 175
C9=C10 176 -151
C10-C11 152 178
Cl1l1=C12 -/ -142
Cl1l2-C13 164 -132
C13=C14 176 -160
Cl14-C15 -178 170
Table 5 C11=C12 180°
(“One-Bond Rotation model”)  C6 C15
Table 5 (“Twist Sharing model”)

Fig.13
Fig.14
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cis

“ Twist Sharing model”
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Fig.14 One-Bond Rotation model Twist Sharing model

38



Fig.14
“ One-Bond Rotation model”
“ Twist Sharing model”

“ Twist
Sharing model”
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9.6

Fig.17 C7-C15
Fig.18

. . S
11-cis retinal ® Mo

Fig.17 11-cis-
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9.7

Glul13
Fig.19
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Fig.21 Glu113
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Fig.23 Ala117
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Fig.24 THR118
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Fig.29 H20
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Table 6

Table 6 PSBR

Fig.30

Model E/eV
2water 36 0.239
Glyl114 75 0.004
Alall7 89 0.109
Ala292 89 -0.261
Serl186 105 -0.024
Thr94 119 -0.196
Thr118 119 -0.024
Cys187 121 -0.229
Glull3(counterion) 146 -4.075
counterion(far distance) 146 -0.449
Glull3 147 -0.155
Phe293 165 0.003
9aminoacid 1028 -3.956
9aminoacid+2water 1064 -3.706
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9.8

Fig.33
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