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Abstract

Theoutical calculations on various
nitro compounds (aromatic or aiphatic),
aliphatic nitrogen - and
oxygen-containing molecules, ions, and
free radicals, and some dye molecules
for their thermal  decomposition
mechanisms, heats of formation,
push-pull electronic delocalization and
intramolecular hydrohen bonding effects,
and absorption spectra are given. Results
arein thefollouing :

1. Reaction routes of various proton
transfer reactions of 2-nitrophenol
are calculated through the QST3 and
IRC methods, in order to find the
possible reaction pathes. The
transition states and activation
energies are cal cul ated.

2. Heats of formation of some nitro
compounds are calculated from
different isodesmic data and can
compare with some high-level ab
initio methods.

3. Heats of formation of 46 aliphatic
nitrogen- and oxygen-containag
molecules, ions, and free radicals are
calculated by various theoretical

methods. Through multivariable
linear regression anaysis, the
corrections between the

experimental and theoretical values
are given a the 95% precision
interval.

4. Push-pull electron decoalization and
intramolecular hydrogen bonding
effects of various amino/nitro
derivatios of ethylene molecule are
studied. The relative stabilities of the
isomers and internal rotationa
barriers of the nitro group are given.

5. The absoption spectra and maxima
of cisand trans-stilbene and
azobenzene are calculated by CIS
and ZINDO/S methods. The point



group of each molecule is specified.
Their results are compared with the
experimental results.
Z NP Egd R
Gaussian 98 % &M E* i+
Lo

ﬁﬁzaag’ﬁﬁwW4b$£z o
R TR S | IRl S
,ng Lm%’& oi\.,Faﬂ“ ;gg:;{:

Pad S ik p g aq—_
HE1044EPRPLEFT
*$7ﬁ80%¥ﬁ°ﬁﬁiﬂ’Lj
AL EPFEFFAY "‘,%"J FHAAL
Lo gGFT - KR aE T o
B o eIk & 4 o u] Eene
At e Fliexm F 30 A A
TLL\#;'?‘KY@T”*’/‘\% 2oL, KNE R GUD
TR LM AP AN P
LT‘IF‘T" ’ /%J_Qﬁ*'ﬁ it &% C-NO,
go A L MR S R B
LAEP AR A T R P
GE LTI (AR RS
M AT A A R - B R .
A N HE S B R M ik
3 0 $Fu] L C-NO, s 6o 22 51 4 1
LS Ao fRz b B M4 N E
By T 4% B PR R g o

4 2 e 2 4 2-nitrophenol (2-NP)
4 :é'%ééi/q\ AP o Fu IS IR %«,—

m—

il

FEEAP > MEHE 2 LD
AT PE AR L
o Tt m g R H AP B A

fiffd Gaussian 98 # 2. QST3 = 3% 4;

3 Rie R FEd IRC ﬁ"“?—f » LFERR
- B RBRE s TiEm o F RS
i

2\ fya\‘g ?m%"ﬁp;ﬂ] ;}} #* ﬁv
FooAS N EAEZF iﬂﬂi =~ #
# %ﬁ’AW§ﬁu%#

ﬂw%ww
'J ”F’*:FI“ E o v
e “A%L”‘ 7y 2mait
ﬁ,y_nbﬁ'ﬁ# - 3%
Wﬁq\ﬁ@ Fr o0 Ren i s

pLoek s Ay 1 jsodesmic o s
Bem BRI AT S 2 F AR
$%ﬁd%kmDW1@$m’@m
isodesmic = j* g3t 8 7 & Jvip 4p B e
Fle 2 2 =52 g p2 =4 & il
ARy FOL 287 5 FHE FP
N TR 0 gtk - a2t B iR
s b s F ok o) R 2R E S R e
P R R PR R
Mg o AP BERF
FrATF AL S RPRRA AT S
Pt B oo K MR ek
ﬁﬁﬁﬁ%;@ﬂr%%wa@»
ARV PTG TR o
RS AT
1. m- &2y 47 Ay
Stilbene 2 Azobenzene s = BTk
p%‘l}i; 9&5@]%}%@—%}2}
5 ?),%’ FPRT FR BR o R R
CIS 2 ZINDOQ/S #17 j %‘gd 7 e et
FHE R AILE 0 F SRR 2 ek
Hh o TR - IR S
£ & N8 rzhd By WATOC 02 #
AR IR S L
B ki UFES R 5 KR
e BEH T -

2. 2-nitrophenol % f& 4 + p B
pa R R ol i R R A R
1, ﬁ;é_?» e ek js o #&—’Fﬁa- g vE 3
*,ﬁ%dﬁﬂ&wﬁiwﬁﬂﬁ
—'“m@; “’T;ﬁd it & et

’ .‘}"\:'1»‘“— @wﬁ;ﬁb_\ mivae 0 8
—%E?#Bfﬁ‘? SR B B ¥ APy 2-NP
ST BET N e g o M R
BRI R g R T o

G

T

>
NS +

£ okt g

W

m ,:,ﬁ;J. _% ,

S

3 BLYAF EG AR EE
133 NOyOH 2 CHyfhz » 3 it s
3

SR G R ik ¢ A
Biev P2 BT L2852 Rgm 24
TR R AR Y T oob Ay g
mémwﬁﬁaM¢ﬁ$u’zﬁL
FA T e R v ST AR
& Vo3l f o
4, AP E-ET BRAKA AT LS

A
i



2§ 4p4 & #02 isodesmic £ s 5k
B AR o AP RS
S F1Y S ST R I S
SR HRET RGO FREEF AF
A SFEzZ WAL AP d 2y (s
KA AL F S S i %

L AT 0 GEP RS A R0 ET

Foeo R enit & ¢ Ffp J. Chin. Chem.

Soc. s e AR 0 ¥ hINA g g
o -

5. E# 23 B2 arg fpd 2
REEREIC LR 23 Bk S 4
ZE P Er2Z FpL AR FRE
L S G N E R S RS
FERAT s §F o 5d st
S E b MR o PT R Pl enis & A u) A
Wh - % A o KE -2 Ao ¢ A
AT R T F AR A A # 0 £t
Frz2 05 B wHE - Fehiie
WA BT Y o FE e B EP L
fa e

o~ p e
j\;—'-%\ﬁ{f—r—’:—‘lgfil’r’ipr’gi
t’:umg,}ﬁ’d*,lé’*jﬁ” v 7]
B B b EE o e R A %’a B
fledrrd o AT P B0 4
B ZAREEHERGEIEH
238% IRCHFF K BILT
FREl A ST F B
TEEE G e A BT
B+ F ¢ A a4 Stilbene 2
Azobenzene 7 (% F atE o e fra
A Y Lt R
- K2 iets o BAPLRF)E > B
Flae =ty 2 v nEpMg R e
g Tk B e R AT 6 pE A F
—gﬁﬁmﬁib¢M%§%mpz
31 0% o g gL it g;ﬁ»m i 1 iEs e e
P= S =S SN
ﬁfiﬁﬂﬁﬂi“rs\l-‘icﬁé—’ﬁE i\xrﬂfu —Ziip*

A
“F 6”34
11\—

‘\

‘_‘J-El,

e
8

Qo

I~ RPF

E R g 5 F A B

(NSC-90-2113-M-164-001) > @ % & &

o ¥ o AR et B R R € AR et

CERLEY SR A T

R A ;}%

1. P C. Chen, J. C. Wu, S. C. Chen,
Computers & Chemistry, 25, 2001.

2. P.C.Chen,J. C. Tzeng, S. C. Chen,
Computers & Chemistry, 25, 2001.

3. P C. Chen, S. C. Tzeng, F. M.
Chang, Computers & Chemistry, 23,
503, 1999.

4. P C. Chen, S. C. Tzeng, J. Mol.
Struct. (Theochem), 467, 243,
1999.

5. P C.Chen, W. Lo, C. C. Tzeng, J.
Mol. Struct. (Theochem), 428, 257,
1998.

6. P C.Chen, W. Lo, K. H. Hu, Theor.
Chim. Acta, 95, 99, 1997.

7. P.C.Chen, W. Lo, K. H. Hu, J. Mal.
Struct. (Theochem), 389, 91, 1997.

8. P C. Chen, J. Chin. Chem. Soc., 42,
755, 1995.

9. P C. Chen, C. W. Wu, J. Mal.
Struct. (Theochem), 37, 87, 1995.

10. Y. V. 11 ichev, J. Wirz, J. Phys.
Chem. A, 104, 7856, 2000.

11. S. Hammerum, Int. J. Mass
Spectrom. lon Processes, 165, 63,
1997.

12. J. Henriksen, S. Hammerum, Int. J.
Mass Spectrom., 179, 301, 1998.

13. J. S Francisco, Chem. Phys.
Letters, 294, 319, 1998.

14. K. P. Sudlow, A. A. Woolf, J.
Fluorine Chem., 96, 141, 1999.

15. Z. X. Chen, H. Xiao, W. Song, J.
Mol. Struct. (Theochem), 460, 167,
1999.

16. B. S. Jursic, J. Mol. Struct.
(Theochem), 492, 35, 1999.
17. B. S Jursic,c J. Mol. Struct.

(Theochem), 499, 137, 2000.

18. E. Vayner, D. W. Badl, J Maol.
Struct. (Theochem), 496, 175,
2000.



Hll\

Hg
O|7/ /olO\ O|7' = ‘HB\ \O (|)|7 /010
Hll 11 C
H Cy No His E / His n N8
15\C6/ xc? \o9 \Cs/ %CZ_NQ\ Ce c” \o
o — T TN, = @
Csg C 5 3 5 3
~~ 2 3 = ~ ~c R
H14/ C|4 Hio Hi4 ('r \le Hid |4 Hio
His His His
i m
-511.867850 -511.814903 -511.848403
Hig
AN
[ &
His Cy Ng H Cq O10~
e’ e N e Ne=Ng Hiy
I | o IVt al rotati ! o
c c internal rotation 5. _Cs 9
b N eF N — ™  09N8C2-C3=90° —> H,~ C7 >y
“ | Hiz -511.771298 | 12
His His
-511.848403 -511.824524
05 07
I o Al o
H 1 10~ 15~ 1 /
15>ce” Cp=Ng His Ce” C=Ng Hyp
I N - I I N/
Cs. _GCs O9 : ) Cs Cs 10
u.” NeZ N —_— internal rotation - ——= 4 \Cé ~
14 |4 Hio 09-N8-C2-C3=90 14 |4 Hqo
His His
\%
-511.824524 -511.824610
07 07 07
d 0 | 10 H C” Oo
H 1 10~ H N N 15 1 /
15> ¢y \CZ=N8/ 1 NN _Hn ~Cg” NCp=Ng Hyp
(,“ | o Il I Og C!l C|: \010/
C 9 —_— C C
5 3 5 3 > 5. Cs
N F NP NP
Hi4 C|4 \H12 Hig C|4 \H12 Hid ci“ Hiz
His His His
A% VI Vil
-511.824524 -511.785586 -511.824610

T

2-nitrophenol I/ #T—" [EEHE |

3



N NGBS

PM3 DFT
=xp Calculated | Correlated | calculated | Correlated
CH3NH; -23 -23.0 -23 -95.17443 -19.8
CH3CH2NH, -48 -48.0 -48.023 | -134.19135 -43.8
CH3NHCH3 -19 -19.0 -18.977 | -134.18014 -30.2
CH3CH,;CH2NH, -70 -68.3 -68.2893 | -173.20513 -61.4
(CH3),CHNH, -84 -84.7 -84.6883 | -173.20863 -69.8
CH3CH,NHCH;3 -46 -47.4 -47.4166 | -173.19706 -51.1
(CH3)sN -24 -23.6 -23.6058 | -173.18798 -39.9
CH,=NH," 745 745.0 744.9999 | -94.35554 740.1
CH3CH=NH," 657 657.4 657.4485 | -133.39496 661.4
CH,=NHCH3z" 695 694.6 694.5524 | -133.37671 697.5
CHsCH,CH=NH,"| 636 624.0 623.9512 | -172.41197 623.7
(CH3),C=NH," 590 590.7 590.6842 | -173.42981 595.1
CH3CH=NHCH5;" 615 625.6 625.6492 | -172.41334 625.2
CH,=NHCH,CH3"| 653 653.7 653.7143 | -172.39726 650.3
CH,=N(CH3)3" 661 661.0 661.0003 | -172.39527 661.0
CHsNH," 842 842.0 842 -94.89818 843.6
CH3CH,NH,' 807 797.2 797.205 | -133.92041 792.9
CH3sNHCH3" 776 785.8 785.795 | -133.92833 790.3
CH3CH,CHoNH,' 777 778.9 778.9303 | -172.93641 757.1
(CH3),CHNH," 758 753.3 753.2648 | -172.94153 751.4
CH3CH,NHCH3" 740 731.5 731.4635 | -172.94963 746.4
(CHa3)sN* 731 742.3 742.3414 | -172.95363 748.9
CH,=CHNH," 838 838.0 838 -132.78816 837.8
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Exp PM3 DFT
Cdculated | Correlated | Calculated | Correlated
CH-OH -202 -202.4 -202.405 | -115.02095 | -203.5
C,HsOH -235 -234.9 -234.922 | -154.04028 | -233.8
CH3OCHj5 -184 -183.3 -183.267 | -154.02374 | -185.6
(CH3),CHOH -273 -273.4 -273.405 | -193.05961 | -269.5
CH,O -109 -108.6 -108.595 | -113.87038 | -109.1
CHsCHO -166 -166.8 -166.811 | -152.89876 | -162.1
CH5CH,CHO -187 -188.7 -188.693 | -191.91182 | -193.4
CH3COCH;3 -217 -214.9 -214.901 | -191.92457 | -216.4
CH,=0OH" 709 709.0 709 -114.15158 713.8
CH;CH=0H" 595 596.7 596.7063 | -153.20107 585.0
CH30=CH," 657 655.3 655.2937 | -153.17256 653.6
CHsCH,CH=0OH"| 550 541.6 541.6195 | -192.21817 541.9
CH3CH=0CH3" 561 565.1 565.0672 | -192.21869 565.8
(CH3),C=0H" 490 492.2 492.1973 | -192.24263 495.8
CH3CH,0=CH, 593 595.1 595.116 | -192.19906 599.3
CH5OH" 845 845.0 845 -114.67541 859.2
CoHsOH" 775 760.1 760.0675 | -153.70346 752.7
CH3OCH3" 783 797.9 797.9325 | -153.71059 794.1
CH,=CHOH" 765 771.2 771.2276 | -152.59456 778.7
CH,O" 941 941.0 941 -113.52696 923.6
CH;CHO" 821 814.8 814.7724 | -152.57830 828.3
CH3CH,CHO" 773 753.6 753.573 | -191.59809 751.5
CH3COCH;" 719 738.4 738.427 | -191.62355 734.0
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