KHAO SAT SUPROTON HOA G TRANG THAI CO BAN CUA MOT SO
AXETOPHENON THE BANG PHUONG PHAP TINH LUONG TU GAN DUNG

(The computational study on a protonisation in the ground state of a series
of substituted axetophenones)
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Basicity of carbonyl molecules in their electronic ground state is well-recognised by
many experimental data. In this peper, we show that the computed protonisation energies
are to be correlated with a number of calculated parameters such as, the net charge on the
carbonyl oxygen atom before and after protonisation, charge on the proton of the studied
molecules
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Tir 1au ngudi ta déu biét rat 15 1a cac hop chat cacbonyl thé hién tinh bazo thong qua
nhiéu s6 liéu thuc nghiém bang cdc phuong phap hoé Iy khic nhau [1, 2]. Trong nhiéu
phan (ing hod hoc khéc nhau su proton hod xdy ra bang su tdn cong cta ion H* vio vi tri
oxigen cia nhém cécbonyl. D€ hiéu thém bén chét cia qud trinh nay. chiing t6i muén
thong qua céc s6 liéu tinh todn lugng tir gép thém sy khang dinh nhiing qui luat da duoc
xdc lap. D6i twong chon dé tinh todn la diy propiophenon thé & vi tri para ¢ dang téng
quét nhu sau :
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Dang B Dang BH*

X - Nhém thé tai vi tri para
Su tinh todn duge ti€én hanh theo phwong phap MNDO thu6c chuong trinh MOPAC [3 ].

KET QUA VA THAO LUAN

Dang phan tir B cua hop chat cacbonyl trude khi xdy ra su proton hod va dang BH*
sau proton hod déu duoc (6i wu hod hinh hoc, sau d6 méi tién hanh tinh todn. Cic két qua
tinh nang lugng proton hoa dugc ghi tai bang 1

Nhin vao cdc s6 liéu Pg tinh dugc ta thdy rang gid tri Pz con phu thudc vao ban chat
nhém th€ X. Sy phu thudc d6 hdu nhu tuyén tinh trong méi twong quan véi hing s6
Hammett o ( xem hinh 1). Céc s6 liéu nang luong proton hod pg & bang 1 dao dong trong
khoang tir 6,63 dén 7,43 eV da chi ra rang v6i nhém thé ddy electron gié tri p tang lén;
trong khi d6 gid tri ndy giam di (ng v6i nhém thé hit electron. Qui luat ndy ciing da phan
anh ding khi ta quan st mat do dién tich trén nguyén tr O ctia nhém cacbonyl trudc va
sau proton hod (xem bang 2). .
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‘Bang 1: Nang luong proton hoa tinh toan (eV) cia phan tir khao sat.

N° x 2 Nang luong tong E (eV ) Nangluong**
Dang B * Dang BH'* = proton hoi Pi(eV)

I | H 0.00 -1458. 91 -1466.05 | -7.14

1. | CH, |-017 -1695.42 -1622.,62 ‘ -7.20

I, | CH, |-0268 | -168223 -1689.51 -7.28

IV_| NH, [-0.66 -1946.21 -1955.64 -7.43

vV CL  |+0.23 -1790.41 -1797.38 -6.97

VI | CN | +0.66 -1769.35 -1776,21 -6,86

vil | No, |+0,778 | -2185.14 -2291,71 6.63

*) Dang B - Nang lugng Ejg ciia C=0 trudce khi bi proton hoa
Dang BH* - Nang lugng Eg,,, ctia C=0 sau khi bi proton hod
**) Pg = Egy, - Eg
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Hinh 1. Su phu thuoc nang luong proton hoa véi hing s6 Hammett o

Cac két qua tinh mat do dién tich g, duoc liét ké ¢ bang 2 cho dang B trude khi xay
ra proton hod Ja cao hon déi véi nhém thé day electron. Diéu nay hoan toan phi hop véi
qui luat chung s¢ lam thuan loi qua trinh proton hod [4]. Hinh anh nay ciing dugc thé
hién kha ro nét doi voi nhém the hit electron. Két qua tinh nay da giai thich nguyén nhan
tai sao nang luong proton hod pg tang ( 7,14 - 7.43 eV ) doi v6i nhém thé day electron;
Nang lugng nay giam di ( 7,14 - 6 63eV ) cho truong hop cia nhém thé hit electron.

Bang 2 : Mat do dién tich electron trén nguyén t& O va H

Ne { Py Mat dé dién tich g, Mat do dién
| (eV) Dang B Dang BH' tich q,,
I | -714 | 02912 -0,1551 0.2793
| 720 | 02917 20,1614 02712
m_ [ 728 | 02940 04793 | 02646
v | 743 | 02958 01818 | 0.2605
V| 697 | -0.2850 01507 | 0.2817
"vi_ | 686 | 02829 | 01461 | 0284 ]
Vil | 663 | 02741 | 01152 | 02987 |
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~ Nhiimg $6 liéu tinh cho g, trude va sau khi proton hod mang dau am da phan dnh ding

qui luat sir phan bé mat do electron.. Su proton hod x4y ra tai nhém cacbonyl manh hay
yéu con phu thude vio ban chét clia nhém thé tai vi tri para thuoc nhan benzen. Quan he
giita nang lugng proton hod pg v6i mat do dién tich tinh todn q, trudc va sau proton hoa
dugc trinh bay trén cdc hinh 2 va 3.
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Hinh 2 : Su phu thudc p; vao q, 0 dang B

Gid tri qu, dao dong trong khodng 0.26 - 0,30 chimg t6 mat do dién tich khong bi khoanh
viing ma di giai toa déu trén toan khung phan tir. Su phu thuoc pg vao qy, ciing duoc
phan dnh trén d6 thi 4 gan nhu tuyén tinh mot lan nira chi r6 qua trinh proton hod con
chiu anh hudng vao ban chit cia nhém thé para clia nhan benzen

Hinh 3: Su phu thuoc pg vao q, ¢ dang BH*
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Hinh 4 : Quan hé giira
nang luong proton hoa va
mat do dién tich cua

Pé gitip ich phdn nao cho su giai thich qua trinh proton hod chiing t6i ghi lai mot s6 tham
s6 hinh hoc quan trong nhu : do dai lién két d, goc lién két o, géc van © quanh nhém
C=0 thu dugc tir két qua tinh ( xem bang 3 )
Bang 3 Cac thar: s6 hinh hoc lién quan thudc dang B va BH® clia phan t khao sat.

Dang B Dang BH*

N® | d(c-x) .® dic-x) ,® | d(o-H*) .® | a(c-o-H*) | ® (c-c-oHY)

I 1,09 1,10 0.96 | 1102 0.4

11 1,52 1,51 0,96 L1195 2.3

111 1,38 1,34 0.96 i 119.7 1.4

I\ 1,44 1.40 | 0.96 1193 0.2

v 1,78 W e s’ | N BRTY 1.9

VI 1,45 1,44 0,97 | 120.0 0.5
VII 1,53 1.53 0,97 L1198 0.6
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Nhin vao cic s6 liéu & bing 3 chiing ta nhan thdy ring do dai lién két d(o-H* ) hdu
nhu khong thay déi gi tir 0,96 - 0,97 © .Két qua nay ciing ré nhan thdy déi véi géc lien
két o (c-o- H* ) chiing dao dong chung quanh 120° trong tit ca cdc trudng hop:

Gé6c van o ( c-c-oH*) thay déi khong ddng ké khoang + 2,5° [5].

KET LUAN

Khao sit su proton hod & trang thai co ban cho mét s6 propriophenon thé para dua
trén céc s6 liéu tinh lugng tir gén ding da cho phép chiing téi rit ra mot s6 nhan xét sau :

1. Pa xdc dinh dugc cic gid tri nhu nang luong proton hod, mat do dién tich trén
nguyén tr oxygen cia nhom C=0 tru6e va sau khi proton hod ciing nhwr céc tham s6
hinh hoc: d6 dai lién két, géc lién két, goc van lién quan.

2. Xét anh huong cua cdc nhém th€ para khic nhau cia nhan benzen dén qud trinh
proton hod thong qua dai lwgng nang luong proton hod tai nhém cicbonyl va da tim
dugc moi lién quan tuyén tinh va phi hgp véi nhirnh qui luat da duge xdc lap.

Cong trinh dwoc hoan thanh véi sie giiip dé vé tai chinh ciia dé tai nghién cine khoa
hoc co ban 56.1401. Tdc gia xin chan thanh cam on .
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