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Aslial) g quilsil A el

oty ) S A0 URY) )l ) A i 2-3

Jalad ey Lgailaad § Gl jall Ol Ui agdl 4y ) 5 aia dedilall ALl il jall il
5y s AU A8l il (Sluall 138 8 Al ) ol shadll (e LS jall Al ) bl
J sl da s AibiasSll Lgile L g LS pall ) il e dage ) ol g Jay 1) A8l 5 (0 5S3)
il O 2 g G Aae ) Al el Qliad) ali o IS (ge Lalasial o3 Al Al a6l 1-3

Kcal/mol.56039.631- 5 7492.690- (s Le 7 5 yii 4l

&) i e < "Benzoic acid” (-34803.749 Kcal/mol)— (o 4l J8Y) dall-

Les s 550 b b 5 jinall oyl il mpead s 0 5S35 ) ja oSV 3Ll o ) jiins)

"Benzoic acid" 3 & o sSill 35yl dad S8 L) | LS yall (g oS5 dlee dduad )y
(Binding Energy): ) 48l (-66.373 Kcal/mol).

"isobutyl benzoate" s "propyl benzoate" —— & day )l AELLI ALl Al

"Benzoate ester"”. s

(-2521.471 Kcal/mol). L ) 48l dasé e Leaal- "propyl benzoate™

2l elld g (s AN LS Sl )i ST lasS )il 4030 "Benzoic acid” of aadk-
"propyl benzoate" Jie LS ja, S8l B ) a5 4K aalall A Jayy pill e
O Aol gy dga g ey L cday )l AL A00Le Lad e da™isobutyl benzoate”
ST Gl 15l i) 5 gl e
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AdBlial) g gilidl)

il Juadl)

BEiall 48 A cilivgd) (389 S jall AUl pailadldl (1-3) Jgia

Total energy

Heat of formation Binding ener
Kcall/mol #

~ Kcal/mol |

Benzoic acid -34803.749 -66.373 -1694.333
Ethanol -14382.442 -56.967 -770.918
ester -41686.587 -62.967 -2241.115
Water molecule -7492.690 -53.458 -217.221
Parapanol -17830.947 -62.349 -1051.394
propyl benzaote -45134.970 -68.229 -2521.471
Iso butanol -21279.484 -67.764 -1331.903
isobutyl benzaote -48581.919 -72.055 -2800.391
Phenylmethanol - 28735.038 -22.581 -1695.186
Benzoate ester -56039.631 -29.029 -3165.831
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1)

2)

Aslial) g quilsil A el

Jﬁm\z‘ggjﬁdsliﬂé)bﬂ\ s siaal) dlasa (add 3-3
5 (o) ALY Al e S 6135 i) (330 ALl Sl i) A0 ¥ sleall Jie

O

0 c
H’O,H
C +CH; — CH, — OH — + H,0

AH = Z AHprod - z AHyeqc

= [(—62.967) + (—=53.458)] — [(—66.373) + (—56.967)]
= [(-116.415) — (—123.34)]

= 6.915 (k cal/mol)

0 -0
\\ _H
c-0 _CH, —
+CH3CH2 CHZ OH_) + H2

AH = Z AHprod - z AH,eqc

= [(—68.229) + (—53.458)] — [(—=66.373) + (—62.344)]
= [(-121.687) — (—128.722)]

= 7.035 (k cal/mol)
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0 CH,
3) 0 CHs Il ;
I

Cc—0—-H+CH;— C —OH — l

AH = z AHpyroq — z AH....

AH = [(—=72.055) + (=53.458)] — [(—66.373) + (—67.764)]
= [(—125.513) — (—134.137)]

= 8.624 (k cal/mol)
0 0

) I ||
c—-—0—-H CH, — OH c—0—CH,—
@ ' —

AH = Z AHpyroq — z AH,,,,

AH = [(—29.029) + (—53.458)] — [(—66.373) + (—22.581)]
= [(—82.487) — (—88.954)]

4

= —6.467 (k cal/mol)
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0
0

I
|| c—0—-H
C
_O_CHZ_CH3+H20—> +CH3_CH2_0H

AH = Z AHprod - 2 AH,eqc

AH = [(—66.373) + (—56.967)]— 62.963 + (—53.958)
= [-123.34 + 116.421]
= 6.919 k cal/mol

5)
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Aslial) g quilsil A el

s Je i) aga jala Al ludal 48y 5k 4-2
el dad P e lei Lad &5ladll a5 AlbesSl O3le Ll G jlal S Laia) 20 clllia
el Ly e Yiaial V) Jelil) ga 06 J8) 2ga dad 53 95K (o3 Jelailly agal

Al (1585 (gl (ginall dliane Giluia) & A cDlelal) ae Ml L 25lhally Y
sk LS Salsal)
o) Jelad) jlua o
E.B = TExs) — ETEy,
= —16337.252 — [(—34803 — 749 + (—14382.442)
= 16337.252 — (—49186.191)
= 16337.252 4+ 49186.191
= 65523.443 k cal/mol
(ALY Je i) jlua o

= —44947.356 — [(—34803.749 + (—17830.947)]

= —44947.356 — (—52634.696)

= —44947.356 + 52634.696 — 7687.34

Gl Jelail) Jlua o
E.B = TE(TS) - ETE(R)
= —21001.762 — [(—34803.749 + (—21279.484)]

= 21001.762 — (—56083.233)

= 35081.471k cal/mol
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Aslial) g quilsil A el

bl el jlua @
E.B = TEyg) — ETE@
= —63331.857 — (—34803.749) + (—28735.038)
= —63331.857 — (—63538.787)
= —63331.857 + 63538.787
= 206.93 k cal/mol
owald) Jeldll jlaa @
E.B = TEqxs) — ETE@
= 89643.008 — [-41686.587 + (—7492.69)]
= 89643.008 - (—49179.277)

= 89643.008 + 49179.277

= —138822.285 k cal/mol

da) o 42l M e A st Ladie 16263¢4¢5 O e latl) aeal Ayl Al clua &
csial) Al A ) il s PMBAE: o alaatnly s dmy sl 20l il

oAl Jelall dad o il A e G yeda dad J8) o) dlag) & il Aaa e YA (e
Wiy V¢ GoAY) CYWAY) Ga oy Al Jelilll Gigaal dad el Jiad il
. -138822.285k cal/molcs s s s AY) cLaia¥L 45 jlae Ji Jelall(E,B)
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1515wl "Benzoic acid™ S el G sSil 3 ) a5 S AdUall AL JAY) asll jelai ]
AY) Al alls 4 jlie ST LikasS
Alee byl ) o Las ¢ sS Bl pad Al e jedad A jaall LS all e 2
Lo oS5
"Benzoate s"isobutyl benzoate" s "propyl benzoate" — Adlall by ) Zd 3
ST GilasS 15 5 Wil e G A 8 Jadl 5 2535 Saigster™”
railua gill 6-3
) e ddall 5 Ailbesll e bl & "Benzoic acid" clwdai Gl 8 W sy (]
Ml el o) iy
"propyl benzoate" 8 L) s N <l il 5 dxsida agdl SLall Cnd) a5 (K 2
Lalaal) Jie il d Lewladti Ll " Benzoate ester” s"isobutyl benzoate™ s
AlaasSh ) sl
o3¢ AiloasSl Gailadll s i hall JSued) (e A8Dal) agl dlia) il o sl ja) iy 3
Gael (S8 il
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Abstact:

Theoretical estimate study have been done on the transition state of the
reaction of benzoic acid with some of primary alcohols by using theoretical
simulation program Hypercehm, where the chemical activity and geometric
structural structures of the compounds were analyzed and all reactions were
verified by relying on the method of semi-empirical calculations. All
chemical structures mioties such as benzoic acid, alcohols, and the ester were
stiuded to know the nature of the chemical reactivity around these molecules.
The principle of thermochemistry by using Hess,s law was adopted in
conducting a thermal comparison of the various reactions and calculating the
enthalpy resultant for each of these reactions. The possible transition states
for the addition reaction were verified, reaction barrier calculations were
made, and the spontaneity of these hidden reactions was compared for the

different possibilities.

The energy value and structural properties of benzoic acid and the ester are
progressively affected according to the increase in the structural structure of
the carbon chain in the compound, as the possibilities for conducting
reactions automatically double with the increase of the carbon chain. The
total stabilization energy of benzoic acid was 34803.749- k cal/mol, while
the total stabilization energy of the ester was equal to 41686.587- k cal/mol.
The enthalpy formation of benzoic acid is lower than the enthalpy of the
ester. In addition, the values of the potential barriers for the addition reaction
are lower and more likely to occur in the ester than is the case in benzoic

acid due to the high stability of the transition state in benzoic acid.




The Republic of Iraq

Ministry of Higher Education and Scientific Research
University of Babylon - College of Science

Chemistry department

Project of research

Theoretical estimation of Transition state for the reaction of
benzoic acid with some primary alcohols

By student

Benin Ahmed Obaid

B.Sc. Chemistry

Scholar year 2023-2024

Supervised by

Prof.Dr. Abbas Abid Ali Drea

1445AH 2024







