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Basicity ofcarbonyl molecules in their electronic groiuid state is well-recognised by 
many experituental 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 attd after protonisation. charge on the proton of the studied 
molectdes 

MO DAU 

Tir lau ngudi la d^u bie't ra't ro la cac hop chat cacbonyl the hien tfnh baza thong qua 
nhi^u s6 lieu ihuc nghiem bang cac phuang phap hoa ly khac nhau [1, 21. Trong nhi^u 
phan ling hoa hpc khac nhau sir proton hoa xay ra bang sir liin cong ciia ion H* vao vi tri 
oxigen cua nhom cacbonyl. De hieu them ban cha't ciia qua liinh niiy. chi'mg loi inu6'n 
lh6ng qua cac s6' lieu tfnh toiin lupng lu gop them sir khang dinh nhung qui luat dil duac 
xac lap. D6i tucmg chpn de tfnh loan la day propiophenon the a vi iri para c6 diing l6ng 
qual nhu sau : 

O _ X " 

:H, x^OH -C H 

Dang B Dang BH" 

X - Nhom the' tai vi trf para 
Sir tfnh loan dupe tie'n hanh theo phuang phap MNDO thupc chuang trinh MOPAC [3 ]. 

Kf T QUA VA THAO LUAN 

Dang phan lu B ciia hap cha't cacbonyl tru6c khi xay ra su proton hoa va dang BH"̂  
sau proton hod d^u dupe loi iru hoa hinh hpc, sau do mdri lien hanh tfnh loan. Cac ket qua 
tfnh nang luong proton hoa dupe ghi tai biing 1 

Nhin vao cdc s6 lieu P^ tfnh dupe la iha'y rang gia tri PE con phu thupc vao ban cha't 
nh6m the' X. Sir phu ihupc do h^u nhu luyen tfnh trong moi luang quan vai hang so 
Hammett a ( xem hinh 1). Cac s6' lieu nang luong proton hoa p^ a bang 1 dao dong trong 
khoang tir 6,63 de'n 7,43 eV da chi ra rang vai nhom the day electron gia tri p̂ . tang len"; 
trong khi d6 gia tri nay giam di ung vdi nhom the' hiil electron. Qui luai nay cung da phan 
dnh diing khi la quan sat mat dp dien tfch tren nguyen tir O cua nhom cacbonyl irirdc va 
sau proton hod (xem bang 2). 
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Bang 1 : 

X 

H 
CH. 
CH, 
NH, 
CL 
CN 
NO, 

Nang lUdng proton hoa ti'nh toan (eV) cua phan 

CT 
Nang luong tong E ( eV ) 

Dang B * 

0,00 1 -1458.91 
-0.17 
-0.268 
-0.66 
+0.23 
+0.66 
+0,778 

-1695.42 
-1682.23 
-1946.21 
-1790.41 
-1769,35 
-2185,14 

Dang BH*» 

-1466.05 
-1622.62 
-1689.51 
-1955.64 
-1797.38 
-1776,21 
-2291,71 

tukhao sat. 

1 Nanglmmg** 

proton hoa PnieV) 

-7.14 
-7,20 
-7.28 
-7,43 
-6.97 
-6,86 
-6.63 

*) Diuig B - Nang lupng £„ ciia C=0 lru6c khi bi proton hoa 
Diuig BH* - Nang lupng EBH+ ciia C=0 sau khi bi proton hoa 
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Hinh 1. Sir phu thuoc niing Immp proton hoa \(n hang so Hammett o 

Cite kei quii tfnh mill dp dien tfch q^ dupe liet ke a biing 2 cho dimg B iruac khi xay 
ra proton hoii l;i ciio han doi vai nhom the dfiy electron. Dieu nay hoan loan phii hap vdi 
qui luiii chung so lam thuan Ipi qiui irinh proton hoii [4]. Hinh anh nay cung dupe the 
hien khii ro net doi vai nhom ihe hut electron. Kei qua tfnh nay da giiii ihi'ch nguyen nhan 
Itii siio niing luong proton hoii p̂ : lang ( 7.14 - 7,43 eV ) doi vai nhom the day electron; 
Nang lupng niiy giiim di ( 7.14 - 6 63eV ) cho iruang hap ciia nhom the hiil electron. 

Bang 2 : Mat do dien tich electron tren nguyen t u O va H 

N" 

I 
11 

m 
IV 
V 
VI 
VI! 

(eV) 

-7,14 
-7,20 
-7,28 
-7.43 
-6,97 
-6.86 
-6.63 

Mat du dien tich qo 

DangB 
-0.2912 
-0,2917 
-0.2940 
-0,2958 
-0.2850 
-0.2829 
-0.2741 

Dang BH^ 
-0.1551 
-0,1614 
-0.1793 
-0,1818 
-0,1507 
-0.1461 
-0.1152 

Mat du dien 
tich q„. 

0,2793 
0,2712 
0.2646 
0,2605 
0,2817 
0.2841 
0.2987 
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Nhung so li^u tfnh cho qo iruac va sau khi proton hoa mang dau i\m da phan anh diing 
qui luat sir phan b6' mat dp electron.. Su proton hoa xay ra tai nhom cacbonyl niiuih hay 
ya'u con phu thupc vao ban chat ciia nhom the tai vi trf para thupc nhan benzen. Quan he 
giiJa nang lupng proton hoa pe vdi mat dp dien tfch tfnh loan q^ iruac va sau proton hoa 
dupe trinh b^y tren cac hinh 2 vii 3. 
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, Hinh 2 : Su phu thupc p^ vao q,, u dang B Hinh 3: Su phu thuoc p^ vao q,,»" dang HH' 
Gia tri qH+ dao dpng trong khoang 0.26 - 0,30 chimg to mat 6o dien ifch khong bi khoiuih 
vung ma da giiii loa deu tren loiin khung phan tir. Sir phu ihupc p,. vao q,,̂  cung dupe 
phan anh trSn d6 Ihi 4 gan nhu tuy '̂n tfnh mpi Ian nCra chi ro quii iiinh proton hoii con 
chiu iinh huang vao ban chal ciia nhom ih '̂ piira cua nhan benzen 
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///;//; 4 : Quan he glura' * 
nanĵ  luong proton hoa va t 
mat dp dien tich cua 
proton. 

De' giup fch phdn nao cho sir giai ihfch quii trinh proton hoii chung toi ghi liii mpt so tham 
so hhih hpc quan irpng nhu : dp dai lien ket d. goc lien ket a, goc van o) quanh nhom 
C=0 ihu dupe lir ket qua tfnh ( xem biing 3 ) 

Bang 3 Cac th ̂ r̂  i so hinh hpc lien quan thupc dang B va BH* cua phan tir khao sat. 

N" 

I 
II 
III 
IV 
V 
VI 
VII 

DangB 
d(c-x) ,® 

1,09 
1.52 
1.38 
1,44 
1,78 
1,45 
1,53 

Dang BH* 

d(c-x) ,® 
1,10 
1.51 
1.34 
1.40 
1,76 
1.44 
1,53 

d(o-H") . ® 
0,96 
0.96 
0,96 
0.96 
0.97 

a (c-o- H" ) 
110.2 
119.5 
119.7 
119.3 
119,8 

0,97 1 120.0 
0,97 1 119.8 

(0 ( c-c-oH'') 
0,4 
2.3 
1.4 

-0.2 
1,9 
0,5 
0.6 
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Nhin vao cac s6 lieu a bang 3 chung la nhan iha'y rang dp dai lien kei d(o-H* ) hau 
nhu khOng ihay doi gi lir 0.96 - 0.97 ® .Kd'l qua nay cung ri nhan iha'y doi v6i goc lien 
ket a (c-o- H* ) chung dao dpng chung quanh 120" trong la't Cii cac Irucmg hop; 
Goc van 0) ( c-c-oH*) ihay ddi khong dang ke khoang ± 2.5" [51. 

KET LUAN 

Khao sat su proton hoa a trang thai ca ban cho mpt so propriophenon the para dua 
tren cac s6' lieu tfnh lupng lir giin dung da cho phep chiing loi rut ra mpt so nhan xel sau : 

1. Da xac dinh dupe cac gia iri nhu nang lupng proton hoa. mat dp dien tfch tren 
nguyen lir oxygen cua nhom C=0 trudre va sau khi proton hod cung nhu cac tham s6 
hinh hpc: do dai lien ket, goc lien ket. goc van lien quan. 

2. Xel cinh huang cua cac nhom the para khac nhau cua nhan benzen den qua irlnh 
proton hoa thong qua dai lupng nang lupng proton hoa tai nhom cacbonyl va da tim 
dupe moi lien quan luyen tfnh va phii hpp v6i nhirnh qui luat da dupe xac lap. 

Cong trinh dirac liodtt tlidnh vai sir giup da ve tai chinh cua de tai nghien ci'nt khoa 
hpc ca ban 56.}40}. Tdc gid xin chdn tlidnh cdtn an . 
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