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freqc2h4.out
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DESCRIPTION OF YIBRATIONS
VIBRATION 1 ATOM PAIR ENERGY CONTRIBUTION RADIAL
—3* FREQ. 821.51 Cl-- H4 24.3% ( 69.7%) 2.8%
T-DIPOLE  .0010 C1-- H3 24.5% 2.8%
TRAVEL 7768 G2 -- HS 24.9% 2.8%
RED. MASS 7979 C2-- HS 24.1% 2.8%
VIBRATION 2 ATOM PAIR ENERGY CONTRIBUTION RADIAL
—= FREQ. 880.84 C2-- HB 25.7% ( 43.1%) 0%
T-DIPOLE 0001 C1-- H4 25.0% 0%
TRAVEL L2756 G2 -- HS 24.9% 0%
RED. MASS 5040 C1-- H3 24.9% 0%
VIBRATION 3 ATOM PAIR ENERGY CONTRIBUTION RADIAL O
—= FREQ. 983.56 C1-— H4 24.6% ( 48.0%) 0%
T-DIPOLE 7055 C1-- H3 24.8% 0%
TRAVEL .1928 C?-- H5 34.1% 0% 5
:_@\ i ll & i
Winmostar
CH3 CHas
ethane.dat
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2. Z-Matrix

i. MOPAC PM3 EF
PHa EF
Minmostar
1C 0 10
20 1.4338 1 10
aH 1. 1 10
4H 1.1 1 10
3. Minimum Energy Path
i 8 H
ii 2 1 3 180
TC 0 T 0 0 T 0 0 0
2C 1.4938 1 0 10 1 1 0 0
3H 1.1 1109 10 11 20
4H 1.1 1 109 1120 11 2 3
5H 1.1 1108 1 =120 11 2 3
BH 1.1 1 109 1 -B0 1 2 1 3
TH 1.1 1103 1120 12 1 8
T [103 180 R B |
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PETERS TEST WAS SATISFIED IM BFGS OPTIMIZATION
SCF FIELD WAS ACHIEWED

FM3  CALCULATION
YERSION 6.02
29-May-05

FINAL HEAT OF FORMATION
TOTAL EMERGY

ELECTROMIC EMERGY
CORE-CORE REPULSION
GRADIEMT MORM

FOR REACTION COORDIMATE
REACTION GRADIENT

-18.03489 koAl €<— 4 RRER
-330.05838 EY
-422.52340 EY
£92. 46502 EY
2.01427 .
170.00000 DEGREES €= —
-.15413 KCAL/RADIAN

[ONTZATION POTENTTAL 11.96196
MO. OF FILLED LEVELS 7
MOLECULAR WEIGHT 30.0869
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V. CH3BrNH3.dat

1. Minimum Energy Path

i. PM3 EF PRECISE
ii. 6N 2.2 -1
FM3 EF PRECISE
Wirmostar
1TC 10 na na i oo
2 Br 1.8961221 1 1 na 1 T 0
3 H 1.08007 1 108.4387 1 0 1 T 2 10
4 H 1.080048 1 108.4321 1 113.99583 1 T 2 3
B H 1.080083 1 108.4373 1 -120.008 1 1T 2 3
[ 2.7 1 74,7177 1 180.0193 1 1 3 2
TH 1.1 1 103 1 -&0 1 E1 3
aH 1.1 1 103 1 120 1 Bl 7
iH 1.1 1 103 1 -120 1 Bl 7
|E M |2.2 |'."4.?1T"? |1EI].[IIEIE |1 |3 |2
Dobue| JU ]| =] =
‘ 1]
1
iii. Additional data 212019181.71.6
|E |N |E.2 |T"4.'."1?? |18I].I:I1EIE |1 |3 |E

Del:uugl |—1 | |1 | |1 |

2.1 2.0 1.9 1.8 1.7 1.6
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iv. MOP6W?70 start

i. CH3BrNH3.out

.':'?-fJL(E) BEE =0 FTA ANTH
FM3 EF PRECISE

Wirmostar

PETERS TEST WAS SATISFIED IW BFGS OPTIMIZATION
SCF FIELD WAS ACHIEVED

PM3 CALCULATION
YERSION 6.02
05-Jun-05

FIMAL HEAT OF FORMATION
TOTAL EMERGY

ELECTROMIC EMERGY
CORE-CORE REFULSION

FOR REACTION COORDIMNATE
REACTION GRADIENT

18.28598 KCAL <€—— 4= ki B
72605638 EV AR
~1841.96500 EY
1115.90862 EV

-36.86142 KCAL/ANGSTROM

I Rl & B DT St Jdkﬁ

2.00000 ANGSTROMS €<—— $Z & 10 Eg

[OMTZATION POTEMTTAL 9.68044
WO, OF FILLED LEVELS 1
MOLECULAR WEIGHT 111.969
SCF CALCULATIONS = 7
COMPUTATION TIME = L0371 SECONDS
ii.
r=1.9A
Cc-C kcal
2.2 10.147320
2.1 14.204860
20 18.285880
Lo 18 21114990
1.8 19.920420
1.7 16.780040
1.6 13.253700
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i H 1.0879926 1 87.718215 1 119.974716 1 1 2 3 .0690: T
1 H 08200 1 87.668536 1 -120.067078 1 1 2 3 L0691,
1N 1.9000000] -1 92.316419 1 179.946647 1 1 3 2 17091
: H 1.001 1 110.546522 1 -60.046663 1 6 1 3 .0237:
y H 1.0016321 1 110.750052 1 119.935689 1 6 1 7 0237,
1 H 1.0016322 1 110.802577 1 -119.951183 1 6 1 7 0238,
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Vil.

Change

PM3 EF PRECISE [~
Winmostar
c 0000000 0 000000 0 000000 0 0 0 0 L1716
Br 2.3152637 1 L000oop 0 .0oonoo 0 1 0 0 -.6209
H 1.0880770 1 87.686633 1 .0oonoo 0 1 2 0 .0631
H  1.0879926 1 87.718215 1 119.974716 1+ 1 2 3 .0690
H 1.0880032 1 87.668536 1 -120.087078 1 1 2 3 L0691
[} 1.3000000 -1 32.316418 1 179.946647 1 1 3 2 L1709 B
H 1.0017522 1 110.546522 1 -60.046663 1 [ 1 3 L0237
H 1.0016321 1 110750052 1 119.335689 1 B 1 7 0237
H 1.0018322 1 110.802577 1 -119.851163 1 [ 1 7 02381 )
viii.  Quit

r‘lgs:. I EE
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Add | Del | -GH3 | -C2H3 | -CAHE [FoH:

Winmostar 9 111.97

9-1-2-9. 2.4423 157.454 .0

C.;Qﬁragram IF.'li_Es¥Winmoslar.$.tamp.dat

~|Add|[f w|Repl|” BS1 @ BSZ  [i15 Gonnest

[~ Mumber [~ All Atoms ¥ Mark

Zoom 1
fom 038 ;
Bod 0 I ——— g

e SenSoftStudin
[PM3 EF PRECISE p
Winmostar

TE 0 ] ] T
2 Br 2.315264 1 0 00 01 00
SH 1.088077 1 G7.6868 1 O 0120
4H 1.007983 1 G7.7002 1 1997471 1 3
5H 1.088002 1 G7.B685 1 -120.0671 1 I 3
EN 1.3 -1 92,3164 1 17984861 1§ 2
7H 1.001762 1 110.5485 1 -E0.04671 6 1 3
B H 1.001632 1 110.7501 1 119.93571 6 1 7
SN 1001657 1 110.8076 556 § 1 7

[f § [i.001esz [{i0.8026 [19.9512

[

ts.dat

18



i. PM3 TS PRECISE C-N
-1 1
PM3 Ts PRECISE
Winmostar
1C 0 n o 0 1] n o n
2 Br 2.315264 1 0 0 1] 1 n n
3 H 1.088077 1 B7.6866 1 0 1] 1 20
4 H 1.087993 1 87.7182 1 119.97471 1 23
5 H 1.088003 1 B87.6685 1 -120.067 1 1 2 3
3 1.9 1 32.3164 1 173.9466 1 1 3 2
§H O 1.0M752 1 110.5465 1 -B0.0467 1 B 3
3 H 1.0M1832 1 10,7800 1 1139.9357 1 o1 7
9 H 1.001632 1 110.8026 1 -119.951 1 o1 7
|E |N |1.9 |32.3184 |1?9.34EE |1 F |2
pebue| [T =] [ +]
ii. MOP6W?70 start
1.
1.
i. *.arc
ii. ts.arc
iii. freq.dat
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iv. PM3 FORCE VECTORS

g |"‘-’ E j Ll
Sensofts
FM3 FORCE YECTORS
Winmostar
10 T T TR
EBr23554211D n 1] 1 [
V. MOP6W?70 start
Vi. freqg.out

D ﬂBEG?hiﬁtGD )

MASS-WEIGHTED COORDINATE ANALYSIS a8

1 -.89915 .00002 .00000 -.00004 .28776 .00002 =
2 -.00002 .00040 -.13033 . 73863 -.00001 -.10113
3 .00005 -.00170 .73865 13031 .00016 -.13749
4 .14235 -.00021 .00009 .00001 -.50579 -.00004
5 .00001 -.00010 .03098 -.17558 .00000 00716
6 .00000 .00041 -.17558 -.03098 -.00002 .00970
7 .07399 -.00003 .00380 -.02153 06744 .04048

v

) | ] .

I~

i. *.arc

ii. ts.arc
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iii. irc+.dat

iv. PM3 IRC=1 PRECISE LARGE=50
ourig ' E ] oy
Ser
FM2 EF IRC=1 PRECISE LARGESED
Winmostar
TC 0 (] (] 0
A N .
V. MOP6W70 start
Vi. irc+.out
Vil. IRC 50 :LARGE=50)

Uf

rErout— TN HT'E'!E!!
7D BEEO BRO ZrW AN
46 2112471 02216 21.14693 -.00127 46 % .0421 &I
47 21.12097 -02601 21.14698 -.00123 47 % .0443
48 21.11877 .02823 21.14700 -.00120 48 % .0456
49 21.11703 02997 21.14700  -.00120 49 % 0465
mergs 50 21.11463 .03237 21.14701 -.00119 50 % .0478 =
s —— 1 A EEREED gmﬁ%@m
FINAL CEOMETRY (BTAND 0 = CHRCE =
PHE TRES1 PRECISE LARGES0 !
1
"Wirmostar :
! C .000000 O .000000 O  .000OOO O O O O 1517 5088 |
; Bro 2.370324 1 000000 0 000000 0 1 0 0 -.6760 B0ABx
, H  1.088609 1 85.066245 1 000000 0 1 2 0 0749 BOACK 4
1 H 1.088608 1 85.068957 1 119.999591 1 1 2 3 L0749 50ADx 1
1 H 1.088609 1 85.086701 1 239.99%011 1 1 2 3 L0749 50AEx |
| N 1.866508 1 179.996579 1 207.47779%6 1 1 2 3 2280 5OAFx: !
: H 1.001435 1 110.507937 1 179.958853 1 6 1 4 0239 5OAGx |
 H 10071434 1 110.5711971 1 299.959098 1 6 1 4 0239 508Hx |
i_ H__1.007435 1 110.508457 1 59.960389 1_6_1 4 _ _ _ .0239  50AIx
SOEEE (T MatiiERn s, )
Viii. *.arc
iX. ts.arc
X. irc-.dat
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Xi. PM3 IRC=-1 PRECISE LARGE=50

Pl 1 Pl 1
PM3 IRC=-1 PRECIZSE LARGE=50
Winmostar
1TC 0 nn nn 0 i
2 Br 2.305444 1 1 na n 1
aH 1.naAnk 1 BR.ATRE 10 fl 1
Xil. MOP6W?70 start
Xiii. irc-.out
XiV. IRC 50
IRC
i.
X
25
20
5 15
e
< 10
(&)
<
= 5 r
2
2 0t
L
-5 |
-10
-5 -4 -3 -2 -1 0
IRC




ii. IRC Z-Matrix

P bo 3 bo 3 be

5=4.00 5=352 5=-2.08
pre 3ée i
5=-107 5=0.12 . 5=00
pdo 3do »d
5=0.29 . 5=0.71 . 5=0.92 .
Menshutkin
i. CHsB NH3 ts.arc
. 3H -C6H5

%go@
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iii. PM3 TS PRECISE Phts.dat

iv. MOP6W?70 start
IRC
i. PM3 FORCE VECTORS fregPhts.dat
ii. MOP6W?70 start
iii. freqPhts.out
iv.

freabhiisout = 2 a‘m
7NE REEQ BRQ FTW AIIH |
ROOT NO. 1 2 3 4 H 6 A
%ﬁ_ﬁéﬁﬁl: -502.73786  47.61265  76.22905 99.31991  146.17221  159.06564 1 ==
1 .30339 .00006 .01875 .00001 -.00342 .00002
2 01625 .00010 .03551 -.00021 -.04178 -.00001
3 00002 -.02872 .00017 .00497 .00003 -.09422
4 -.01663 .00009 .02725 -.00010 -.00075 00003
5 -.00198 -.00019 -.05897 .00019 .02418 -.00002
6 00000 .02699 -.00012 -.00008 -.00002 01870
7 .02866 .00014 .03191 .00008 .03908 -.00002 Sl
V. *.arc
Vi. Phts.arc
Vil. Phirc+.dat
Viii. PM3 IRC=1 PRECISE LARGE=50
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Xi.

Xil.

Xiii.

MOP6W70 start

Phirc+.out

IRC 50 ‘LARGE=50)

PM3 IRC=-1 PRECISE LARGE=50
Phirc-.dat IRC 50

a0
45 L
o
1 L
= 40
E
53T
% r
E
@ ]|
20 r
15 \ \ . \ \
-5 - — -2 n] 2 4
IRC
Phirc-.out
SIS S = [B]x)|
FED 2RO BFY ALIH
2450 1830027  26.59471 44.39498 12564 2450 % 7.0284 E&
_ _ _ FINAL GEOMETRY OBTAINED_ _ _ _ _ _ _ 1 CHARGE
:Pm [RC=-T PRECISE LARGE=5D i
1
:Winmostar 1
) .0 .000000 0 .000000 0 000000 0 0 0 O L0211 245044%
, Br 1.968490 1 .000000 0 000000 0 1 0 0 -.1505 245048 !
; € 1.470392 1 104.872039 1 000000 0 1 2 0 -.1120 2450A0x !
y H o 1.101123 1 106.983000 1 121.530721 1 1 2 3 .0800 2450AD*:
v H o 1.101123 1 106.983476 1 238.468352 1 1 2 3 L0800 24508Ex |
¢ N 3.341455 1 163.800805 1 180.011579 1 1 2 3 -.0057 24504F% |
1 H .999688 1 90.103340 1 62.079458 1 6 1 & L0019 24504G% |
1 H .999687 1 90.174493 1 170.125030 1 6 1 & L0019 24508Hx |
1 H .999301 1 147.764524 1 296.171883 1 6 1 § .0022 245041% |
1 C 1.397800 1 120.230285 1 89.903846 1 3 1 2 -.0740 24504J%
1 C 1.397797 1 120.231015 1 270.066008 1 3 1 2 -.0740 24504Kx
I G 1.389589 1 120.097003 1 179.139306 1 11 § 1 -.1069 2450AL% |
1 C 1389587 1 120.096897 1 180.861082 1 10 3 1 -. 1069 24504Mx 1
' C o 1.391104 1 120.150260 1 2110684 1 1211 3 -.0891 2450ANK 1
I'H  1.096152 1 119.831360 1 359.599318 1 11 3 1 .1093 245040% 1
: H  1.094933 1 119.851681 1 180.434031 1 1211 3 L1050 24504Px 1
| Ho1.008151 1 119.831152 1 400478 1 10 3 7 .1094 245040x 1
. H1.084932 1 119.851617 1 179.565366 1 1310 3 .1050 24504Rx !
. H o 1.084857 1 120.018680 1 180.328325 1 1412 1 .1033 2450.&8*: I
|

CORMEFEIE—T5,
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Xiv.

XV.
XVi. Change

xvii. Quit

XViii. PM3 EF PRECISE PhircR.dat

XiX. MOP6W?70 start

XX. PhircR.out

XXi. 16.75424 kcal/mol 44.78670

kcal/mol 28.0 kcal/mol

P ILE REE BN FTW AJTH

PM3  CALCULATION A
YERSION 6.02
19-Jul-05
: FINAL HEAT OF FORMATION = 16.70424 KCAL
TOTAL EMERGY z -1499.29491 EY
ELECTRONIC EMERGY = -6723.67052 EY
CORE-CORE REPULSION = h224.37561 EV

3 |
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Diels-Alder

Diels- Alder

i C2H3

Winmoetara 2 b1

7VE BEE FrM HEQ MW

ﬁ“r| ﬂ| u! $| SRS s, BT EERGTS

Add | Del” -CH3 | -C2H3 | -C6H5 [-CH3

|C:¥Program Files¥Winmostar¥temp.dat

Winmostar 18 84.16 DMk
18-165-12-9 22822 7622 315574 7 wpaT 3
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cyclohexene.dat AM1 PM3
MOP6WT70 start
TS
10 C 1 4
TC 0 i 0 00 0 o0
2H 1.095681 1 0 00 0 1 0 0
3C 1.233976 1 120.7073 1 0 0 1 2 0
4C 1,48688 1 116.0999 1 -173.176 1 1 2 3
5 H 1.095685 1 120.7087 1 0.7943 1 3 1 2
§C 1.436874 1 123.1843 1 179.10831 3 1 5§
7H 1.103048 1 108.1195 1 -106.607 1 6 3 1
9 C 1.521348 1 112.6351 1 122.27541 & 3 7
9 H 1.107564 1 108.6043 1 -114.3481 & 3 7
0C 1.519073 1 110.0491 | -44.3956. 1 & &
11 H 1.107898 1 110.0354 1 121.5237 1 & & 10
12H 1106753 1 110,02 1 -122,297 1 8 6 10
R e R TR
COEFEER 15 H 1.107568 | 109.6052 | -42.3388 1 4 1 2
16 H 1.103051 1 108.1175 1 114.9431 1 4 1 15
0 [c [r518078 [1i0.8481 [44.3%8 [&_J¢ 3
Debug| 1 | I x| I ]
If
8C 10 C 2.2
0
it 0 00 ] i 0 0 0
2H 1.095681 1 0 00 0 1 0 0
3C 1.293976 1 120.7073 1 0 6 1 2 0
40 1.48688 1 116.0939 1 -179.17%6 1 1 2 3
§H 1.095685 1 120.7087 1 0.7943 1 3 1 2
6 C 1.496874 1 123.1843 1 178.10881 3 1 §
ng. 95 | -106,807 g i
12.535 122.2154 3 7]
[ 1 il B
12 H 1.108753 1 110.02 1 -122.2971 8 & 10
13 H 1.107889 1 109.7078 1 -62.0453 1 10 8 &
14H 1.108766 1 110.3189 1 -116.163 1 10 8§ 13
15 H 1.107568 1 109.6052 1 -42.3366 1 4 1 2
16 H 1.109051 1 108.1175 1 114.9431 1 4 1 15
¢ 2 [7.6704 [196.1758 [4 [p 3
Debug| 0 ~| |1 ¥| |1 ~]
AM1 PM3 prechts.dat
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Vi.

MOP6W70 start

8C 10C 1
] oo 0o 0 0 0 0
1.094351 1 0 0o 0 T 0 0
1.425827 1 118.225 1 0 0 1 2 0
1.35756 1 121.2526 1 171.0699 1 1 2 8
1.094943 1 118.2306 1 -0.0118 1 g L @
1.357561 1 119.8153 1 171.2045 1 3 1 &
L.03RE1E 1.9251 1 -172.908 31 :
1 4 3 7

085 08,109 1]
1.089645 1 88.5115 1

; : .
-122.9031 & 6 10
1.088647 | 121.4845 1 -100.197 1 10 8 8
1.08916 1 121.4855 1 -159.287 1 10 8 13
1.086615 1 121.92561 1 2.0037 1 4 1 2
1.09558 1 120.921 1 161.1346 1 4 1 15
fn & f2.2 [71.1198  |-112.4088 4 6 3
Debue| T <1 =] =]
PM3 TS PRECISE chts.dat
MOP6W?70 start
TS
PM3 FORCE VECTORS chfreq.dat
MOPG6W?70 start
chfreq.out

29



Vil.

-.00215
.04875
00117

-.00250

-.01210
05202
.03594

-.01260
-.02500
.01561
-.01261
-.06272
.04288
02785

.03020
-.02152
.05974
.03055
.00174
.11483
.00280

-.01520
-.01026
-.08848
-.01575
-.01820
-. 20971
-.01674

-.04664
-.02539
-.01805
-.04334

04453
-.06214
-.04628

.01469
-.00478
-.08738

.01487

01144
-.30057
-.00373
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