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Introduction

Researching the problems in chemistry by means of the
modern experimental technologies of physical instruments,
nowadays, physical organicchemistry is becoming one of the most
active and important research fields in chemistry. The main in-
tent has been to aim this book toward the level of the graduate
student, that is a level of understanding which can include read-
ers from chemically oriented to the physically oriented back-
ground. The attention of this book focused on some interesting
problems in physical organic chemistry recent years, such as ni-
troxide and superoxide anion radicals, molecular electronic struc-
ture, solvent effects, etc.

The book is arranged so that a cover to cover reading should
smoothly develop the necessary theory and background preceding
the problems discussed to follow.

The first two chapters are primarily theoretical. They begin
with the theory of quantum chemistry and then lead into detailed
theoretical discussions of organic molecular orbital methods.
Then the theoretical aspects and the instrumental methods of
electron spin resonance (ESR) are covered. These backgrounds
have constantly found applications to the problems of physical

organic chemistry.
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A special section is included on the problems of physical or-
ganic chemistry, which is the main part of the book. In chapter 3
discussions have been focused on the molecular electronic struc-
ture and properties of piperidine nitroxides and their derivatives.
Then the 4-substituent effects of piperidine nitroxides have been
studied detailed in chapter 4. In the following chapter solvent ef-
fects and microenvironmental effects have been discussed more
detailed. The last chapter of this section covers the superoxide,
its yielding methods, reactivities in aqueous solutions and in non-
water solutions, and the reactions with quercetin.

The third section is devoted to an integrated coverage of the
relationships between solvent effects and molecular structure of
compounds used as probes.

It would be impossible to acknowledge adequately all the
persons who worked with me or hepled me. Nevertheless certain
persons have influenced and inspired me to a special degree and
deserve my explicit thanks: Dr. Professor Liu Youcheng (Science
and Technology University of China), Professor Liu Zhongli
(Lanzhou University).

As always, I shall welcome comments from readers and try

to correct all the mistakes that they will find.
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1.1 HFEBEARF

BRFUEPHTBEAHENE, ¥RARFHRUMW, HP
4
BTFHRE m=1
BERHE =1

h
#’ﬁé;=fi=l

FRETHRMM, KB a, FERER) HHNM, 1a,=0.529 18
X107 m; BB Eh HH{, 1IEh=e"/a,~27.212 eV,

EERAMREMT, FERBFARN, MTH = TBEM
4‘%?&95}5‘ FARTRAM.

- —2 AL DI DIPIE
=1 =1 k=
+ 3 T+ Z (1.1.D

i<t < Tu

RETFHRA (B, i ) FERT. APLWENBTHLE
BEBROLHFERPHLE, FTHEXRRIEZRE M HET
BRUMERNE L MENER), S THE. K- B THRIE. &-
BHFEAET- G FHFE. TR™HEH Schrodinger HBAE

| N
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A

H ¢(r,R) = E¢(r,R) (1.1. 2)
ATERSTORE; WAB ¢ SATLTr REER RAX,
FFUUERBRCAMBIENRE. MOERME T8
FURR, A FAFCTHEIRERNORDEHKINGS. B
HEMBRBELE 3 ntn) MERNRMSHTBILFERATHE
M. ATERBERL, WA AFLERE,

1.2 Born-Oppenheimer JT{ll

o¥0000tOreaessonysnbin et tre stV esncetuss cortonaerelone et sacemsbonscertin st brsssotac vestnecanbong coabons urbne, oo Vo carbon

HTFEMBTFHHEARTIRESE. ERESITERELRS
FEUMRARTRY HEATLHELBIBER FHEFH MY FHF. 5
BRI,

Born-Oppenheimer # H, Schrodinger 75 # 89 #% 77 LI R FF 4
B S (MD HEE MEBRNTHRR), MR (M <<
LMTR—AEEBEUBRNES T BORENFTE Q1.2 HE
.

BROTENFRBRLATFREKRSBE, FUBNEHSHRT
EHHRRES. EERDAFKDOIBPITLLARBENEHR
WX RS A MR . & Born-Oppenheimer 3§ {8l . 43 F 8 & 8 & ¥
CIcy: A

¥(r,R) = ¥r(r)PR) a.2.D
R v, () M FRESHEAEENE THER. ERREETH
RFS, HFUBEHE R YSE, TE5ENRTEXX. PR L
BAFMNEER. CHRERTRGPHEDIRSD.
FL Q.1.1) RFANBERARTES N
H=Te+h+V 1.2.2)

Sooh T RBHENT; VEGEKERAGTHRNBREL,
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h= Eﬁ, = (- %v,z - f—:) 1.2.3)
B . & *

W h-+VIRNE T WA BRE TR E shrodinger HE

h+ V)W) = E' (R)¥a(r) (1.2 4)
Y ARERN, E'(R) BEm AE TS HPEH 0 A E
Frote Bk m /6 5 008 RHE T 8. B MR N E L M T
MATHE. HE—ATFRTFSRBEMHN, B4 E R B&
MERBEE, X TR TFES, B (R) RE/ME B B A 2 8
EFROTHEEE ..

£ 1.1 %, rzamm@ SR TRREX. B
—AMENBELE, TUSEEREEYER, AL RaER
HRNNE TR B

[—2%W-§§+§%Nmnw®mw

1.2.5)

RHPEMRBRAGEBER
ErhFakR, £l

7 Born-Oppenheimer
ABT, REFHFR
E'(R) EHEREHB
BEHKAE 2.1,

NFEARNLGT, N \/_
U HESLEREKBRT ST

WA ETAEE. B12] NEFAFEBEATER
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1.3 Hartree E,D%Tj%

e cettincotuns otttV ccrtae st ceaBin, con¥ons crsPncarboassonannsestiny cosbieg srabesy ortieg seadia omabaen

7 Born-Oppenheimer il F, EEBHE NI R ES T —
ARENBEEGP B TEANERBANER, WRBFIFE
(1.2.5), TRB{FEAFIE AR

H=Y(-1vn-32+ 31 asp
XFE I RUBRETHE; F-PRMBREX B THRS
B E=ARMUWEBF-BFHFE.

A 1 Z

4 ho=— 5= 2, o (1.3.2)
ER5ETF i MeREX. I Q.3 XATEEX
H= Eh + Z (1.3-3)

m%ua*@%mﬁmiu@m Nﬁﬁ%&mwmuﬁﬁ
HY =Ev (M EREETHFHRF Q.3.4)
EFHELTR, PARE—-/I I AERMFE (1.3.4) TH
—HENW I =ZERFE.
#¢C=EWA£¢#=2xn=mem)(L&m
BREEHETFHEETFRE, FE (1.3.4) HREZRETHXH
HRET (R1.49) K

= IIv.
' (1.3.6)
E = > E.
BEBERFREATHILTAHFRAANN, BIEHMHE
FARARMRA, MBS THETELSHFEY lkeV/mol K 8.4X

10*kJ/mol.,



