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TOM TAT

Hang s6 phdn ly axit ciia cdc axit yéu thé hién mét vai tro quan trong dé gidi thich nhiéu co ché
phan ig trong héa hoc hitu co va cdc tinh chdt héa 1y ciia cac hé sinh hoc.

Phirong phdp trac quang dwoc sir dung dé xdac dinh gid tri pK, cua 20 dan xudt phenolic dira vio phé
UV-Vis cia ching. Trong truong hop nay dit liéu phé UV-Vis di dwoc dinh dang boi mét co so div liéu
3 chieu. Cdc gid tri pK, ciia ching duoc tinh bang gidi thudt PCA sir dung dit liéu nay. Phé mé phong
BCNMR cua 20 dan xudt phenolic co cdu triic twong tw nhan duoc tie co hoc phan te MM3 da duoc sie
dung dé xdy dung quan hé dinh heong giita do doi héa hoc va tinh chat acid (QCSARs). Quan hé tuyén
tinh QCSARs dwoc dinh gid bang ky thudt loai bé dan timg triong hop. M6 hinh 5 tham sé tot nhat dwoc
thé hién & cdc gid tri thong ké R2 luyén = 98,20 va gid tri R2 kiém tra = 97,10. Ky thudt mé phong Monte
Carlo dirge sir dung dé tim kiém hé s6 hiéu chinh t6i wu trong phwong trinh héi quy bang viéc tao s6 ngau
nhién. Cac mé hinh quay lai dw dodn hang sé phan ly axit ciia cdc dan xudt phenolic méi. Cac gid tri PK,
nhan dwoc tur 2 moi quan hé QCSARs phu hop 16t véi cdc gid tri thuc nghiém va tai liéu.

Tir khéa: quan hé dinh lwong d¢ doi héa hoc va tinh axit (QCSARs), hang sé phan ly axit pK,
mo phong Monte Carlo, mé hinh

*

1. MO PAU

Hién nay viéc xac dinh hing s phén ly axit ciia cic axit yéu 1a mot trong nhiing van dé quan trong
gitp giai thich nhiéu co ché phan tg, tinh chat hoa hoc va tinh chat ctia cac hé sinh hoc trong ty nhién
[1:2].

Trong nhitng nim gan ddy, cing v6i sy phat trién cia nganh khoa hoc may tinh v&i nhiéu phuong
phap tinh toan khac nhau, trong d6 viéc sir dung phuong phap tinh toan 1y thuyét dwa vao phén tich hoi
quy dang duoc sir dung rong rii va hiéu qua khong chi trong cac linh vure hoa hoc 1y thuyét ma con trong
nhiéu linh vure héa hoc khac [4]. Trong thoi gian ndy c6 nhiéu cong trinh xac dinh hang s6 phan ly axit
clia cac hop chat hitu co vai cac hudng nghién ctru sir dung phwong phap khac nhau, mdi phuong phép
déu c6 mot uu diém riéng [1: 2].

Trong bai bao nay, cac gia tri hang sd pK, cua cac dan xuét phenolic dugc xac dinh bang con duong
thuc nghiém va con dudng 1y thuyét dua trén phé mo phong *CNMR nhan dugce tir cac tinh toan co
hoc phén tur. Xac dinh pK, bang phan tich thanh phan chinh (PCA) dua vao két qua dir liéu phd UV-Vis
thuc nghiém nhan dugc tir ki thudt chuan do trac quang. M6 hinh héi quy tuyén tinh boi dugc xay dung
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tir mdi quan hé dinh lugng gitra gia tri d§ doi héa hoc cua cacbon va tinh axit (QCSARs). Cac mo hinh
tuyén tinh duoc xay dung tir k¥ thuat thong ké va mé phong Monte Carlo. Céc gia tri pKa_éc dinh tir cac
mo hinh tuyén tinh dugc so sanh véi gia tri pK, nhan dugc tir thye nghiém va gia tri tham khao.

2. PHUONG PHAP

2.1. X4c dinh pK_ bing thyc nghi¢m

2.1.1. Thiét bi, héa chit, dung cu

Céc thiét bi va hoa chit duoc st dung dé do phd UV-Vis cua cac phenolic bao gom:

- May UV-Vis SHIMADZU, may do pH, can phan tich, cuvet thach anh, dung cu thi nghi¢m.

- Héa chit gom: phenol, hydroquinone, 4-nitrophenol, 3-nitrophenol, 2-nitrophenol, chi thi
phenolphtalein, bromothymolblue, dung dich natri hydroxit.

2.1.2. Po va xir Iy pho UV-Vis

bo phé UV-Vis cua cac phenolic thyc hién nhu sau:

- Ldy 30ml dung dich cdc axit: phenol 0,1M, hydroquinon 0,001 M va axit 3-nitrophenol 0,001 M cho
1an Iuot vao ba cdc thuy tinh dung tich 50 ml, thém vao mdi cc dung dich chi thi bromothylmol
blue két hop v6i phenolphtalein.

- Ldy 30ml dung dich cdc axit: Axit 4-nitrophenol, 2-nitrophenol déu c¢6 ndng do 0,001M cho vao
hai cbe thuy tinh 50 ml, thém 0,5 ml dung dich chi thi bromothylmol blue vao mdi cdc.

- Do pH ciia mdi cbc dung dich va ghi gia tri pH.
- biéu chinl} pH trong cbe bang cach nho ting giot dung dich NaOH c¢6 ndng do thich hop sao cho
pH thay d6i dang ke.
- Ghi gia tri pH va do ph6 UV-Vis tai khoang buéc song tir 350nm dén 700nm
Dit liéu phd UV-Vis duge dinh dang thanh ma tran dit liéu phd 3 chiéu sir dung dé tinh hang s6 pK,
bang thudt toan phan tich thanh phan chinh, kiéu dinh dang din ¢ Bang 1.

Bing 1: Dit liéu dau vao ciia hé phé UV-Vis

Chi s6 chiéu tht 3 Chi sb chiéu tht 2

Chi s6 chiéu thir 1 D¢ hap thu quang

Chi sb chiéu 1: Budc song

Chi s6 chiéu 2: Gia tri pH

Chi s6 chiéu 3: Nong do axit

2.1.3. Xdc djnh pK_ tir dit ligu pho UV-Vis

Céc gié tri pK, duge xdc dinh tir dit liéu phé UV-Vis bang thuat toan phén tich thanh phén chinh
(PCA) duogc tich hgp trong DATAN 3.0 voi tuy chon axit HA hodc axit H,A tuong mg, chon s6 budc
lap bang 10.

2.2. X4c dinh pK, bing Iy thuyét

2.2.1. Di¥ li¢u va phan mém

CAu triic phan tir va gia tri pK, cua céc dan xuét phenolic tinh baing ACDLABS 8.0 [[1]], dwara &
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Bang 2. Gia tri d6 doi hoa hoc tinhan dugc tir phé md phong *C NMR ciia cac phenolic ciing duoc xac
dinh bang ACDLABS 8.0 [[1]].
Trong bai bao nay, phuong trinh ban thuc nghiém ciing dugc s dung dé kiém tra [1].

pK:" =pK; + A(pK,) (1)

Trong d6 pK, 14 gia tri xdc dinh cudi clng tir thye nghiém; A(pK , ) duogc tinh cho tat ca céc vi tri

the con lai ctia phan tir.

Hinh 1. Khung phdn tir ciia dan xudt phenolic

Bing 2. Cdu triic phin tir va gid tri pK cua cac phenolic.

Hop chat R, R, R, R, R, pK_ [[1]]
1 -S(CH,) -H -H -H -H 9,23
2 -CH,Br -H -H -H -H 9,35
3 -CH3 -H -H -Cl -H 9,35
4 -CH,CI -H -H -H -H 9,46
5 -H -S(CH,) -H -H -H 9,47
6 -H -CH,CI -H -H -CH, 9,61
7 -H -H -CH,CI -H -H 9,68
8 -CH, -H -Cl -H -H 9,87
9 -H -H -C(CH,), -H -H 10,13
10 -CH, -CH, -H -H -H 10,42
11 -CH3 -H CH(CH,), -H -H 10,59
12 -CH, -H -CH, -H -H 10,61
13 -N(CH,), -H -H -H -H 10,62
14 -CH -H -OCH, -H -H 10,80
15 -CH, -H -CH, -H -CH, 10,97
16 -CH, -H CH(CH,), -H -H 10,56
17 -CH,OH -H -H -H -H 9,83
18 -CH3 -H -H -Cl -H 9,35
19 -H -H -OCH, -H -H 10,21
20 -Br -H -Br -H -OCH, 6,95

2.2.2. Xdy dung moé hinh QCSARs

M6 hinh QCSARs dugc xay dung tir quan h¢ dinh gitra d doi hoa hoc t, va gia tri pK| béng ki thuat
hoi quy da bién [[3], [4]] voi giai thuat thém va loai dan timg bién s6. M6 hinh QCSARs tt nhat nhan
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dugc dung dé dy doan gia tri pK, cua cac phenolic méi. Chéat lwong mo hinh QCSARs thé hién qua gia
tri R? luyén va R? dy doan > 90% [[2], [3]]-

Mo hinh QCSARs dugc x4y dung tur dit ligu cAu trac duara & Béng 2, dugc dung du doan gia tri pK|
cua cac phenolic méi.
Mo hinh QCSARs tong quat:

ngbimc (voii=1-5) (2)
DY)

1-———].100 (3)
2 (YY)

Gia tri R%: R?=

Trong do: Y, ¥ vaY lan luot la gia tri thuc nghiém, du doan va trung binh; 7, 1a gia tri d¢ doi hoa
hoc trén nguyén tir cacbon thir i, C 13 hang sb, b, la cac tham s6.

Ngoai ra mo6 hinh QCSARSs ciing duoc xay dung bang phuong phap mé phong Monte Carlo. Phuong
phdp m6 phong Monte Carlo str dung k¥ thuat do tim céac gia tri C va b, t6i uu dya vao thuat toan tao sb
ngiu nhién. M6 hinh QCSARs duogc xay dung dén khi dimg lai va chit luong ciing dwoc danh gia dyua
vao cac gia tri R? luyén va R? du doan > 90% [[2], [3]].

3. KET QUA VA THAO LUAN

3.1. Xac dinh pK bang thye nghi¢m

Sau khi do ph6 UV-Vis cua cac phenolic, dir lidu phd dugc dua ra & Hinh 2 (a, b). Tir Hinh 2a, nhan
thdy c6 mot dinh hap thu & budc song A = 620nm, d6 hap thy ting va khong dbi ¢ pH > 8,90, diéu nay phu
hop v6i mau xanh duong cia chi thi. Tir pH = 9,38 xuét hién dinh hip thu & budc séng A = 550nm va dinh
hép thy giam dan vé phia budc song ngin dong thoi do hip thu ting dan tir pH = 9,38 dén pH = 11,89,
diéu nay phu hop vé6i sy thay d6i méau ca chi thi tir xanh duong sang mau do ciia chi thi phenolphtalein.
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Hinh 2: Phé UV-Vis ciia: a) phenol; b) Hydroxyquinol

Tir Hinh 2b nhén thiy c6 mot dinh hap thu ¢ bude song A = 620nm tuong tw nhu d6i voi phd UV-Vis
cua phenol. Ngoai ra tai pH = 8,93 xuat hién mot dinh & A = 400nm va mot dinh tai A = 425nm, nhu thé
cho thay d6 hap thy ting dan do khi thay d6i pH bang dung dich NaOH thi xuét hién qua trinh phan tng
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chuyén d6i dan timg nhom OH trong vong ciia chit hydroxyquinol tao ra mudi natri ctia hydroxyquinolat
va quinon c¢6 mau vang twoi va mau vang cang dam dan khi thém cang nhiéu dung dich NaOH.

Tir Hinh 3a nhan thay c6 hai dinh hip thu & A = 619nm va A = 440nm, d6 hép thy cia dinh & budc
song A = 619nm ting dan phu hop véi sy ddm déan cta dung dich c6 mau xanh duong cua chi thi. O budc
song A = 400nm xuét hién dinh hap thu va do hap ting dan. Diéu nay dwoc giai thich 1a do ¢ trang thai tur
do, dung dich 4-nitrophenol mau vang nhat, khi diéu chinh pH bfmg dung dich NaOH thi c6 su tao thanh
mudi natri ctia 4-nitrophenol ¢6 mau vang tuoi, mau vang cang dam khi thém dan dung dich NaOH.
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— —
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Hinh 3: Phé UV-Vis ciia: a) 4-nitrophenol; b) 3-nitrophenol

bdi voi 3-nitrophenol, phé UV-Vis duoc do ¢ pH = 6,77 duogc din ra & Hinh 3b. Phd xuét hién hai
dinh & budc song A = 619nm va budce song A = 400nm, diéu nay ciing thé hién tinh chét tuong tu cua
4-nitrophenol ¢ Hinh 3a. Tu pH = 8,35 trd 1€n, xuét hién dinh & bude song A = 515nm do hép thu quang
tang dan dén pH = 11,28 rdi 6n dinh, ting khong dang ké. Diéu nay phu hop voi su chuyén mau dung
dich tr xanh cua chi thi bromothymolblue sang mau do cua chi thi phenolphatalein.

Tu dir liéu phé UV-Vis nhan dugc tir thue nghiém, cac gid pK cua mot vai phenolic dugc xac dinh
bang thuat toan phén tich thanh phan chinh (PCA), két qua dwa ra ¢ Bang 3.

Bang 3: Gia tri pK , cua 5 chd'tphenolic duoc xdc dinh twe dir liéu phé UV-Vis thuc nghiém.

Hop chat Nong do pK
phenol 0,100M 9,87
hydroxyquinol 0,001M 9,89
4 —nitrophenol 0,001M 7,22
2 - nitrophenol 0,001M 7,30
3 - nitrophenol 0,001M 8,38

Tt dix liéu phd UV-Vis ctia hop chét 4-nitrophenol, bang k¥ thuat phén tich thanh phan chinh (PCA),
cac dir liéu phé duogc loc va loai bo nhirng dir liu it quan trong, giir lai phﬁn dir liéu quan trong nhét, dac
biét 1a tinh chét phd dién hinh dic trung ciia hop chat 4-nitrophenol. Tinh chét phd co ban nhit dugc dua ra
trén Hinh 4a. Tinh chét pho dién hinh dic trung nay dugc sir dung dé xac dinh gié tri pK, cua 4-nitrophenol.

Céc hop chit khac ciing dugc thuc hién trén nguyén tic tuong ty, gid tri pK, cua céc chit phenolic
duoc chon, dan ra ¢ Bang 3. Nhu vy, cac gia tri pK, duoc xac dinh bﬁng con duong thyc nghiém tr
phuong phap chuan do tric quang so mau két hop phuwong phap phén tich thanh phan chinh 1a phuong phap
moi ap dung thanh cong ky thuat tric quang v6i phuong phap thong ké phan tich thanh phan chinh (PCA).
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Sau khi nhan duoc gia tri pK , gian d6 phan bd cuia cac ciu tir trong dung dich 4-nitrophenol ciing
duogc xdy dung, din ra trén Hinh 4b. Gian d6 phan bd nay thé hién qué trinh thay d6i ndng do cua cac
ciu tir trong dung dich khi thay d6i pH. Tir gian d phan b ndy c6 thé giai thich duoc tinh chat cta cac
hé sinh hoc trong ty nhién ciing nhu co ché phan (mg hoa hoc xay ra giita cac cau tir trong moi truong
& mdi pH khac nhau.
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Hinh 4: Ph6 UV-Vis va Gian do phdn bé cdc cdu tir trong dung dich ciia 4-nitrophenol:
a) Thanh phan pho UV-Vis giit lai sau khi dir liéu pho dwoc loc bang PCA.
b) Gian do phan bo nong do cac cau tir theo pH.
3.2. Xac dinh pK bang ly thuyét
3.2.1. Xdy dung mé hinh QCSARs

Song song voi phuong phéap thuc nghiém dua ra ¢ trén, cong trinh nay cling ap dung phuong phap
ly thuyét dé xac dinh pK cua cac phenolic dya vao dit li¢u ph6 mé phong BCNMR nhan duge tir phuong
phap tinh todn co hoc phan ta. D9 doi hoa hoc t, (i = 1-5) cta cdc nguyén tir cacbon trén khung phan tir
phenol duoc sir dung dé xay dung mo hinh hdi quy da tham sb (QCSARs). Cac mé hinh duoc xay dung
dua vao ky thuat thém hodc loai dan ting bién s6. Cac md hinh QCSARSs cung voi gia tri théng ké duoc
dan ra & Bang 4.

Bdng 4: Cac mo hinh QCSARs xdy dung tir cac phenolic

o o o Gia tri thong ké

k Tham s6 d¢ doi hoa hoc 7, trén cac nguyén tur cacbon > >

R luvén R du dodn
1 T, 35,40 15,50
2 T, T, 62,40 35,50
3 T, T, T, 88,10 82,60
4 Ty Ty Ty T 94,40 88,30
5 T,T, T, T, T 98,20 97,10

4 2 3 6.5

Bing phuong phap phan tich ANOVA mét yéu t6 kiém tra chat lugng mé hinh khi thay déi bién,
cho thay su thay déi sé luong bién k trong md hinh QCSARS ¢6 anh hudng 16n dén chit lugng mé hinh,
diéu nay thé hi¢n ¢ gid tri xac dinh hoi quy R?  (F=37,475>F  =5318)vaR? . (F=14200>
F, .= 5,987).
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Trong 5 md hinh QCSAR dua ra & Bang 4, cho thdy mo hinh QCSARs vé&i k = 5 thé hién chét luong
=0,982vaR? . =0,971. M6 hinh QCSARs nay v&i h¢ s6 hdi quy
cling nhu cac tham sb thong ké dua ra chi tiét tro‘ng Bang 5. Cac gia trj thong ké t-student va gia trj xac
sut P dua ra trong Bang 5 ciing thé hién va khang dinh 16 chét lugng mo hinh QCSARSs phtt hop voi
nhém hgp chét phenolic.

mo hinh tdt nhét vé6i gid tri R

luyén

Bing 5: Gid tri thong ké ciia cac hé s6 trong mé hinh QCSARs véi k = 5.

S6TT Bién s6 Heé sb Gid tri t Gia tri P
1 Hang s -59,530 20,98 P=5,633.10"2 <a=0,05
2 T, 0,173 2331 P=1,333.10"2 <0=0,05
3 T, 0,120 13,48 P=2,067.10° <o=0,05
4 T, 0,139 23,75 P=1,032.10"2 <a=0,05
5 T, 0,045 5,79 P=4717.10° <o=0,05
6 T 0,080 8,40 P=7475.10"7 <0=0,05

Kha niang dy doan ctia mé hinh QCSARs véi k = 5 nay dugc kiém tra ddnh gid bang ki thuat loai
dan timg trudng hop dua vao gia tri thong ké sai s6 trung binh tuyét d6i toan cuc GAME, % = 0,772, va
sai s6 tuong ddi tuyét d6i ARE dua ra & Bang 6. M6 hinh QCSARs:

pK, = -59,530 + 0,1731, + 0,120, + 0,1397, + 0,0457, +0,080t,  (4)

Céc gia tri pK_ cung véi gid tri sai s6 ARE cuia 20 dan xuit phenolic dugc dy doan tir k§ thuat loai
dan timg trudng hop dua ra ¢ Bang 6.

Bang 6. Gia tri pK  tinh todn va ARE,% cua 20 dan xudt phenolic twong g & Bing 2.

STT  pK[[1]] pK,,  ARE%  STT pK [[11] pK.,  ARE%
1 9,23 9318 0,949 11 10,59 10,508 0,774
2 9,35 9441 0,969 12 10,61 10,701 0,858
3 9,35 9341 0,093 13 10,62 10,534 0,806
4 9,46 9413 0,495 14 10,80 10,960 1,481
5 9,47 9,605 1,429 15 10,97 10,946 0,221
6 9,61 9382 2,371 16 10,56 10,508 0,492
7 9,68 9,675 0,048 17 9,83 9,839 0,087
8 9,87 10,045 1,776 18 9,35 9341 0,093
9 10,13 10,044 0,853 19 10,21 10,191 0,191
10 10,42 10298 1,171 20 6,95 6970 0289

3.2.2. Phwong phdp moé phong

Ngodi ky thut xdy dung mé hinh da bién s6 QCSARs bang phuong phép thong ké dwa ra & trén,
mo hinh QCSAR ciing dugc xay dung bang ky thuit mé phong Monte Carlo. Nguyén tic ciia phuong
phap nay dua trén thudt toan tao ra s6 ngau nhién dé xac dinh hé sé ciia mé hinh hdi quy. Cac hé s6 mo
hinh dugc thay d6i lién tuc, phan bd xac suit chat lwong mé hinh dugc xac dinh lién tuc theo su thay
d6i ctia cac hé s6 trong mo hinh. Gia tri thong ké R? luyén va gia tri thong ké R? dy doén ciing duoc dua
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ra twong tmg. Qua trinh nay dugc thyc hién dén khi phan bd chat lwgng mo hinh QCSARs cao nhét thi
qua trinh tim kiém cac h¢ so cia mo6 hinh QCSARs dugc dung lai. M6 hinh QCSARs dua ra nhu sau:
pK, =-66,999 +0,1801, + 0,126t, + 0,1391, + 0,0461, + 0,093t,  (5)
Chét lugng mé hinh QCSARs (5) dua ra ciing dugc danh gia thong qua gia trj thong ké:
R? . =0985vaR? . =0974

luyén d
3.3. Dy doan gia tri pK_
Céc md hinh QCSARs dua ra bang 2 k¥ thuat ¢ trén dugc sir dung dé dy doan gia tri pK, cua 5 chét
phenolic & Bang 3. Két qua dy doan tir 2 mo hinh QCSARs dua ra ¢ Bang 7.

Bang 7. Gia tri pK  cua 5 phenolic nhdn dwoc tir cac mo hinh QCSARs (4) va (5).

Ph.trinh (1) QCSARs(4) QCSARs(5) Thyc nghiém Tai liéu
pK, ARE% pK, ARE% pK, ARE% pK, ARE% [[6][7]]
Phenol 9,860 1,119 9,902 1,986 9,886 0,685 9,870 0,979 9,89
Hydroxyquinonol 9,800 0,971 9,921 1,817 9,803 0,222 9,890 1,248 9,85
4-nitrophenol 7,230 0,596 7,292 0,334 7,199 0,501 7,220 0,119 7,18
2-nitrophenol 7,140 0,508 7,341 0,721 7,194 0,477 7,300 0,406 7,24
3-nitrophenol 8,340 0,303 8,362 0,121 8,348 0,040 8,380 0,202 8,39

Céc gia tri pK, nhan dugc tir cac md hinh QCSARs (4) va QCSARs(S) rt gan véi gid tri pK__nhan
dugce tir dir liéu phd UV-Vis thuc nghiém trac quang, pK, nhéan tir phuong trinh (1) va gia tri tham khéao
tlr cac tai li¢u [6], [7]. So sanh gia tri pK, du bao tir cic m6 hinh QCSARs (4) va QCSARs (5) v6i pK,
nhén tur thyc nghi€ém dugc thé hién ¢ Hinh 5.

Hop chat

105+
10.0- 1054
10,0
95
i 951
.%.: 9.0+ pK - Thamkho i{: 9.0 N
:E 854 pK -QCSARs E 85 »  pK-Puongtih (1
é 804 pK -Monte Carlo @ 8.0 o pK-Monte Carlo
/5] PK Phuing tinh (1) 75 A pK-Thamkho
ol At e pmein " s
1 2 3, 4 5 R 9o 10 1
Hopdiit pK - Thic nghiem

Hinh 5. Méi twong quan giita cdc gid tri pK duw doan va pK  thuc nghiem
3.4. Gian d6 phan bo

Gian do phan bd néng dd cac céu tir trong dung dich phenolic dugc xay dung tir gia tri pK, duoc du
do4n bang md hinh QSCARSs (4) va QCSARS(5) so sanh v6i phan bd cu tir trong mg nhan duge tir pK,
thuc nghiém, phuong trinh (1) va tai liéu [6], [7] biéu dién ¢ Hinh 6 va Hinh 7.
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0.0104

0.104
o [HAMQCSARS o [HAFQCSARs
0.008 o [AMQUSARs 008 o [AFQCSARs
4 [HA}-Monte Cardo A [HA-Vonte Carlo
00064 v [A]Vonte Carlo 006 v [A]Vonte Carlo
5 < [HAFThue nghiem ’ < [HA]Thue nghigm
= > [AFThengiem o > [A]Thic nghigm
0004 o [HAFPhubng tinh(1) 0044 o [HAMPubngtrinh (1)
* [AlPuonguini(]) o [AlPhuhgtrinh (1)
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Hinh 6: Gian do phdn bé cdc cdu ti trong dung dich: a) hydroxyquinol; b) phenol

T Hinh 6 nhan thay sy phu hop rat tot gitra cac gia tri pK, tinh tir cic m6 hinh QCSARs (4),
QCSARSs(5) va pK_ tir thyc nghi¢ém, phuong trinh (1) va tir tai liéu [[6],[7]].

00010 0.00104
°  [HAMQCSARs = [HAQCSARs
0.0008 o [AQCSARs 0.0008 1 o [AHQCSARs
4 [HA-Monte Carlo 4 [HA]-Monte Carlo
0.0006 v [A]-Monte Carlo 0.0006 v [A]-Monte Carlo
T < [HAFThuc nghigm 5 < [HA}FThue nghiem
= 000 > [A}Thue nghiem = 0.00044 > [ATThucnghigm
0004+ *  [HA}-Phuong trinh (1) - +  [HA}-Phubng trinh (1)
¢ [A}Phubng tiinh (1) o [A]-Phuong trinh (1)
0.0002-] —e— [HA}Thamkhéo 0.0002 —e— [HA}Thue nghiem
—— [A}Thamkiho —— [A}Thuc nghiem
0.0000 ; ;
O‘WJ 3 7 3 9 6 7 8 9 10 11 12
pH pH
a) b)

Hinh 7. Gidan d6 phdn bé cdc cau tir trong dung dich: a) 4-nitrophenol; b) 3-nitrophenol
Tir Hinh 7 nhan thay su phu hop rit tot gita cac gia tri pK, tinh tr m6 hinh QCSARs (4),
QCSARSs(5) va pK, tir thuc nghi¢m, phuong trinh (1) va tai ligu [6], [7].
Gia tri GAME% duoc tinh bé“mg biéu thuc:
100
GAME’% - n Z|(pKa—tn )i _(pKa—tt)i | /(pKa—tn )i (6)
i=1
Sai s6 ARE, % duoc tinh bang biéu thirc:
|p I<a-tn _pKa-tt
IPK,.,

,vapK  1acac gia tri nhan duoc tir thue nghiém va dy doan.

ARE,% = .100 )

V6ipK

t
4. KET LUAN
Cong trinh nay thanh cong trong viéc xay dung mo hinh QCSARs(4) va QCSARs(5) dua trén dir
lidu phd mo phong *CNMR. Mbi quan hé giita gia tri d6 doi hoa hoc T, cua nguyén tir cacbon voi gia
tri pK, duoc xay dung bang ky thuat hdi quy da bién va k¥ thuat mé phong Monte Carlo c¢6 nhiéu trién
vong tng dung trong du doan tinh chat cac chit ngoai tinh gia tri pK,. Cac mo hinh dy doan chinh xéc
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gia tri pK_ ctia phenolic dé mo ta phan b cac cau tir trong dung dich giup nhanh chong giai thich dugc
nhiéu hién tuong va co ché phan tng hoa hoc trong trong cac hé sinh hoc

DETERMINATION OF DISTRIBUTION DIAGRAM AND ACID-DISSOCIATION CONSTANT
OF PHENOLIC DERIVATIVES USING SPECTROPHOTOMETRIC METHOD, SIMULATION
SPECTRA *CNMR AND MULTIVARIATE MODELS

Bui Chien Thang® — Pham Van Tat®
(1) University of Dalat - (2) University of Thu Dau Mot

ABSTRACT

The acid-dissociation constants of weak acids play an important role for explaining a lot of reaction
mechanisms in organic chemistry and physicochemical properties of biological systems.

The spectrophotometric method was used for determining values pK of 20 phenolic derivatives using
their UV-Vis spectra. In this case, the spectral data UV-Vis were formatted by three-dimensional spectral
database. The pK values of them were calculated by PCA algorithm using this database. The simulation
spectra 3C NMR of 20 similar phenolic derivatives structurally derived from molecular mechanics
MM3 were used for constructing quantitative chemical shift and acidity relationships (QCSARs). The
linear relations QCSARs were validated by leave-one-out technique. The best 5-descriptors model was
presented in statistical values R’ training 98.20 and R’ test 97.10. The Monte Carlo simulation technique
was used to detect the optimal adjustable coefficient values in regression equation by generating random
numbers. These in turn used for predicting acid-dissociation constants of new phenolic derivatives.
The values pK  resulting from two linear relations QCSARs agree well with those from experimental
measurements and literature.

Keywords: quantitative chemical shift and acidity relationships (QCSARs),
acid-dissociation constants pKa, Monte Carlo simulation technique, multivariate model.
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