Yoo () aand) —(¢)alaall dualad) cilad sl — &S S daala Alaa

alislN) ) 5al jedall Al de s o 4 8 dbley) 5 dgllaiiy) il

e Al a5 JlA Jala edlad
A58 S daala — aglall 4408

DAY

Sl A as diie (Sl (550 e S AL Ao o B sl ddl gl Ay Sl T A

A I A5l claal (e e s 5 Gl Glil€e 3k oty LS (e 2 ) Ji

Jeny s 30 S0 Lo s S I el i) il Alee (8 OIS ) @ pS) 53 e s ST

« HOMO 28Ul iy a0 S 8 (s a5 (s S0 ol 53l (8 i) o5 <)

i al g SN )5l el dili) e ju il Sy e Bl dlay 55 SOMOLUMO

LUMO HOMO s s sisa s ol 2 5 dpddaiin) ol so ol il oyl g o3lel 55 K0l 455 S
LIS Y5l el Al de e cull et A ) < Sl e A ddley) ddle

-

dadial)
dagall lilaadl ac(Arnaud,2000)isiiall s pad YV U 5 jall gl dilia) e
(Coote et al.1999)«(Jenkins&Odriscoll,2003)s , PR ol

(Davis et al.,2000) ¢3S )a il 0 Lgual o5 (Coote&Davis,2000):
Dsial Bl ol A8 ) DA 4(Giese,1983) lilail. (Davis&Coote,1999).
1,1-) s (monosubstituted) & s— — (HCY=CHZ) clsU (X-'CH,) 5 —al
%A o s8I o sS (B-effect)Z 5 (a-effect) (Y) il sall ALl (disubstituted
s A a5 8 5 53 Ao Al de o a5 pagad) e S0 e
Yy e e i dlle Al 8 dle) el o (Z)omsad O I ALaYY(Z)pa saall
DY) i O BaaY LS (sl ) sl (s S (5 al 53 dils) de
el Js L S S 5 el saal i) e (Z) i small ey 53 i)

b hsale 5l L Jual de game Jio el o)l ) i) duals @l cilia gl

Yo



Yoo () aand) —(¢)alaall dualad) cilad sl — &S S daala Alaa

Ll b il i LS a1 15 el ) sdall Ailia) G o <V 2xs
PCA iu& Jaas s 4 (Heberger et al., 2000) «(Heberger & Lopata, 1998)
el w e 3y sl sl cannal (S (principle component analysis)
o cdau gl o5 8 Jd g iS5 Comaia cJans sie <5 8 i 5l o0 4 5 (Harman, 1967)

Ll ) Alay) cllee LS sha o

Sllasal)
osially el KB dagall A8l 3l Claal) (cany sl MOPAC 7l aadiiad
delss 8 ol Al cli g S ol aga 5 dabiaall ol ,A) e 35 Sy A8BESIS 5 5al)
A8UaD ) gise lead el yal) 138 aadiin LS (LS LS ) ) 5 el ) g3al) Ails))
(High occupied molecular orbital)(J ss—ie Jui 5 ) HOMON Gy 5
(Low unoccupied molecular orbital)(d s—ie ,—¢ Jn,f LLJ)LUMO
J—al (e Energy minimization sl jeesi dilee <ot SOMO 2 jaiall Jtin ) U
AUSHIN  (AM1) gl s Aoty iy jall | dsigd JE) 380 e Jgeaal
Ayl clal Molecular mechanics2 (MM2) zali » olaaiu) @l s modell
statistics program for (SPSS) gl y alasin) iy AdlEiy) Alal) 8 siall 42 il
e all g kN Y s el edall dila) de e o 2D JlasYthe social science

el 13a 35 sl Jel sl aaas Jal e @llig oDlel 5 580l 480 il

LiBUY g il

(e s Sy AAESY Lesa s (il dagal) Ak 3l claall (V) Jsand)
A5 LUMO 5 HOMO @ty ) s¥) Al Gl sl s GoSIY) (A (a grall 2 (50 )80
AAES 30l ) canen LSV 030 g 5 a8 Jelal 8 o i Al el S ol e
bl e al (V) sl G SV G pasadl g )0 e A S
O S Jalall g &0 353 e da g s AEUSIKS Aol ad deadiea) 3 jall ) 53all
el 3l ol 2ea s SOMO Jlia f Aa (s sisa sy sall [l 3 jdial

A\l



Yoo () aand) —(¢)alaall dualad) cilad sl — &S S daala Alaa

o e A geall (o gl A0 5 Agalal) GulEY) il gead 380 3l claallz(V) Jsaa

substituted Ethylene Total ED EHOMO(e.V) ELUMO(e.V) |PA(e,V)
Ph, Ph 4.2007 -8.89415 | -0.01579 8.00
Me, CI 4.2217 -9.94215 0.82538 9.76
H, Et 4.2260 -10.00741 | 1.37846 9.58
Me, Me 4.2278 -9.67239 1.29354 9.24
Me, OAC 4.2685 -9.24579 1.32452 9.10
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Alkene (X,Y) | CHOHUiw S50 | 'CHoCNJi sl
Me, Me 2.38 4.34
H, Et 2.48 4.34
Me, OAC 2.83 4.38
Me, CI 3.32 4.49
Ph, Ph 5.15 6.52

JAQMM 278K }dgﬁAsus_g‘).\:\@J\ JJ;‘MLI?):LSK 3l da ) i Aulaa ruﬂ\ sa®
-(Heberger&Fischer,1993) «(Fischer&Wu,1993). i siladl

i Lavie Y] Alal 30— Al 3al) siaall e 3 GEeY) a8 € Jsaad Gay

Ay s SNV 3 m gl e e S e 3l s S Jeny (3 50 )0 550
aie A eyl el b siaall 4l el dley) Aila o Jsaall 13a DUS (e Jaadly 5 2A7
I st e 2l G e Jdie sl j3a s Jie (oS5 50 Hia e S ol

LAY Clabaadly 45 Jae Jel(Ph, Ph)sdlass s 5 ued

Ayl Alal 8 (GSI- jal i) aieall (Keal/mole) due) jall Z8le) ad:(£)J s

Radical
Iy | CHOHU 53 | CHACN i
Me, Cl 21.1872 23.4660
Me, Me 46.0821 20.6475
H, Et 52.2669 22.5424
Me, OAC 61.9386 35.9215
Ph, Ph 92.5522 61.5482
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Model Model a R R?
No.
1 Constant 111.314
Total Electron Density | -25.184 | 0.649 | 0.421
2 Constant 16.345
lonization potential -1.262 0.908 | 0.824
Constant 6.632
3 Steric Energy -7.88E-02 | 0.689 | 0.474
4 Constant 19.543
HOMO Energy level 1.542 0.766 | 0.586
Constant 6.291
> LUMO Energy level -1.537 0.948 | 0.899
Constant -71.956
6 Total Ele_ctron Density 18.880 0697 | 0.485
Steric Energy -0.133
Constant 74.761
7 Total Electron Density | -14.215
lonization Potential -1.076 0970 | 0.940
Constant 289.801
8 Total Electron Density | -65.335
Ster_lc Energy_ 0.163 0.999 | 0998
lonization Potential -1.364
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Model Model a R R
No.
1 Constant 120.991
Total Electron Density | -27.846 | 0.605 | 0.366
2 Constant 15.477
lonization potential -1.340 0.813 | 0.660
Constant 3.102
3 Steric Energy 5.215E-02 | 0.936 | 0.876
4 Constant 19.665
HOMO Energy level 1.720 0.720 | 0.519
Constant 5.051
> [TLUMO Energy level | -1.892 | 0.984 | 0.968
Constant 64.518
6 Total Electron Density | -14.468
Steric Energy 4 505E-02 0999 0.998
Constant 73.834
7 Total Electron Density | -16.009
Steric Energy 3.757E-02 | 0.999 | 0.998
HOMO Energy level 0.267
Constant 62.339
8 Total Electron Density | -13.934
Steric Energy 4.397E-02
LUMO Energy level | -4.64E-02 0-999 | 0.998
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Effect of polarity and steric on the rate addition of free
radicals to Alkenes

Najla.J.Khalil and Mostafa.R.Aeyd
College of science - University of Kirkuk

Abstract

In this investigation, the effective factors on the addition rate for hydroxy methyl and
cynomethyl free radicals to some alkenes have been studied using quantum mechanics
methods. Where in this study, physical properties like the electron density on the two
carbon atoms which participate in the free radical addition on alkene has been studied.
These two carbon atoms are: the one which hold the single electron in the free radical
and the second which is the unsubstituted carbon in the alkene. Also, the energy level
HOMO, LUMO and SOMO have been calculated. In addition, the relations between the
log of the addition rate constant of the free radical into the alkene and the electronic
properties mentioned above have been investigated. The results have shown that the
polarity, ionization potential, the energy levels HOMO & LUMO and the steric
hinderance are the main effective factors in the determination of the addition rate
constant for the free radicals into the alkenes.
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