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THIET KE PANH GIA HOAT TINH KHANG UNG THU IN SILICO
VA NGHIEN CUU ADME CUA DAN CHAT TUONG PONG THUOC

GEDATOLISIB NHU CHAT UcC CHE PI3K
e Nguyén Hué¢ Minh' ¢ L& Thi Tuong Vi’ ¢ Pham Cinh Em""
! Triomg Pai hoc Quoc té Hong Bang
2 Bénh vién Nhi dong Thanh pho

TOM TAT

Mot loat hop chdt lai méi chita nhan benzimidazol va 1,3,5-triazin duoc thiét ké tir thuoc
Gedatolisib. Céc hop chdt nay da dwoc sang loc cho hoat tinh khéng ung th in silico trén thu thé
phosphoinositide 3-kinase (PI3K) bang phirong phdp docking phén tik sit dung AutoDock Vina. Hop
chdt 6 va 24 cho thdy twong tac manh nhat véi ai luc lan lwot la -11,4 va -11,5 Kcal/mol khi so sanh
Vvéi thuoc doi chitmg Gedatolisib (-11,6 Kcal/mol) tai vi tri hoat dong ciia PI3K. Pdc biét, hop chat
24 da thanh ldp hai lién két hydrogen manh tai acid amin Lys807 va Asp758 véi dé dai lién két lan
lwot 1a 2,96 va 1,90 A. Ngodi ra, hop chdt nay cho thdy cdc tuwong tdc finh dién va ky nwée giong nhw
phoi tik dong két tinh Gedatolisib. Théng s6 ADME ciing dé duwoc danh gid cho hop chdt 24 khi so
sanh thuoc doi chiéu Gedatolisib va Paclitaxel. Cdc két qud thu dwoc dw dodn rang hop chat lai nay
6 thé c6 cau hinh ADME tot. Mt khdc, hop chdt 24 cho thd’y cdc ddc tinh Iy héa ciia cac hop chat
dan dau dang mdnh rat dieoc quan tam dé phat trién thuoc sau nay. Cong trinh nay da mo duong
cho viéc tong hop hop chat lai nay va danh gia hoat tinh khdang ung thie tiém ndng ciia no.

Tw khéa: benzimidazol, triazin, khang ung thu, ADME, docking phan tur

DESIGN, EVALUATION OF IN SILICO ANTICANCER ACTIVITY AND
ADME STUDIES OF GEDATOLISIB ANALOGUES AS PI3K INHIBITOR
e Nguyen Hue Minh e Le Thi Tuong Vi ¢ Pham Canh Em

ABSTRACT

A novel series of hybrids of benzimidazole-1,3,5-triazine were designed from the Gedatolisib
drug. These compounds were screened for in silico anticancer activity in phosphoinositide 3-kinase
(PI3K) receptor by molecular docking method using AutoDock Vina. Compounds 6 and 24 showed
the strongest interactions with the affinity values of -11.4 and -11.5 Kcal/mol, respectively compared
with reference drug Gedatolisib (-11.6 Kcal/mol) at the active site of PI3K. In particular, compound
24 established two strong hydrogen bonds with Lys807 and Asp758 amino acids with bond lengths
of 2.96 and 1.90 A, respectively. In addition, this compound showed electrostatic and hydrophobic
interactions that resemble the co-crystallization ligand Gedatolisib. ADME profile was also evaluated

for compound 24 in comparison to Gedatolisib and Paclitaxel as reference drugs. The obtained
results predicted that these hybrids may show a good ADME profile. On the other hand, compound
24 showed the physical-chemical properties of fragment and lead-like compounds which are of
great interest for further drug development. This work paved the way for the synthesis of this hybrid
and the evaluation of its potential anticancer activity.
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1. DAT VAN BE

Theo B4o cao ung thr thé gii (World Cancer Report) nim 2020 thi c6 hon 18 triéu ca ung thur
méi va gan 10 triéu ca tir vong lién quan dén ung thu da xay ra trén toan cau vao nim 2018 [1]. Ung
thw 1 nguyén nhan dau tién hoic thit hai gy tit vong sém & nhimg ngudi trong d6 tudi 30-69 & phan
16n quoc gia trén thé gidi. Ung thu ddc trung bdi su phat trién khong kiém soat clia té bao cd thé lay
lan sang cac bd phan khéc clia co thé (duoc goi la di cin) va xam 1an cac mo khac. Cac nd luc phong
ngtra 1a rat quan trong dé han ché ty 1é mac ung thu nhung diéu tri ung thu thuong lién quan dén sy
can thiép ctia thudc. Tac nhan héa tri giy doc té bao van tiép tuc déng mot vai trd quan trong trong
diéu tri ung thu, dic biét nhimg nd luc kham pha tac nhan diéu tri ung thu méi dang dan chuyén
sang lidu phap huéng muc tiéu (thudc chi tic ché su ting sinh va lay lan ciia té bao ung thw) va liéu
phap mién dich (ting cuong hé thong mién dich hoic thay ddi cach thiic hoat dong clia hé mién
dich). Pay 14 hai phuong phap duoc tri liéu ung thir hiéu qué va it doc hai [2,3]. Mic du 6 rat nhiéu
loai thudc chong ung thu dang luu hanh nhung nhiéu loai ung thu khé diéu tri dan dén ty 18 t& vong
cao. Ngoai ra, doc tinh, su phét trién nhanh chéng ctia dé khang va hiéu qua han ché lién quan dén
cac chat khang ung thu hién ¢ cho thay tinh cap thiét phai kham pha ra cac hop chat méi c6 thé
khic phuc nhimg han ché ciia cac loai thudc hién c6 [4].

Mot phan tich vé cac loai thude duoc FDA Hoa Ky chap thun cho thdy 59% céc tac nhan nhém
phan t&r nhd bao gom cac di vong chira nitrogen [5]. Imidazol/ benzimidazol va triazin nim trong
top dau cac di vong nitrogen xut hién thuong xuyén nhat trong cac loai thudc phan tit nhé [5]. Cac
hé théng vong nay 1a thanh phan quan trong ctia khung cau tric duoc quan tim nghién ctu trong
héa duoc hién dai, do d6 tré thanh “nhan hoat tinh” (hay pharmacophore) quan trong cho viéc thiét
ké thuéc mai. Cac hop chat chira vong imidazol/benzimidazol va triazin thé hién hoat tinh duoc ly
da dang bao gdm khang ung thu, khang khuan, khang virus va khang nam [6 - 8]. Mot loat céc loai
thu6c khang ung thu chang han nhu dacarbazin, bentamustin hydrochlorid, nilotinib, altretamin,

dioxadet va enasidenib mesylat c6 thanh phan cAu triic chtra nhan imidazol/ benzimidazol va triazin
(Hinh 1).
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Hinh 1. M6t s6 thuoc tri ung thie cé chika nhan imidazol/ benzimidazol va triazin

Phuong phép lai phan ti¥ 1a mot chién luoc tong hop/thiét ké sang tao lién quan dén viéc hop
nhit hoic pha tron cac don nhan hoat tinh (hay pharmacophore) ctia cac loai thudc khac nhau thanh
mot cau tric phan ti méi hodc két hop hai hoic nhiéu duoc chat khang ung thu tiém ning truc tiép
thong qua lién két phan ly/khong phan ly, va dua trén kha ning ctia cac nhém chirc dé giit lai 4i luc
va hoat tinh ddi vé&i cac muc tiéu sinh hoc trong phan tit lai duoc thiét ké. Suhién dién ctia hai hoic
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nhiéu duoc chat/“nhan pharmacophore” trong mot don vi khong chi hiép dong tac dung ma con
tang cuong kha ning \ic ché da muc tiéu sinh hoc.

Muc dich ctia nghién ctru nay 1a thiét k&, nghién ctu in silico docking phan tir nhém dan chat lai
imidazol - triazin twong dong véi thude tri ung thu Gedatolisib di vong tiém ning cho hoat tinh
khang ung thu trén thu thé PI3K. Dan chat t6i uu sé tiép tuc dwoc nghién ctru thong sd hoa li
Lipinski va duoc dong hoc ADME in silico (hap thu, phan bd, chuyén héa va thai trir) d€ tao nén
tang va co s& khoa hoc cho cac giai doan tiép theo ciia nghién ciru, phat trién thudc diéu tri ung thu
méi 1a tdng hop va danh gid hoat tinh in vitro va in vivo.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

1. Poi tuong

Dan chat twong dong véi thude Gedatolisib tiém ning vé hoat tinh khang ung thur.

2. Nguyén liéu va thiét bi

Laptop DELL Inspiron 15 5000 core i5, RAM 20 GB, Window 10, card dd hoa NVIDIA duoc
stt dung d€ nghién ctu trén may tinh in silico thong qua cac phan mém chuyén dung bao gdm:
AutoDock Vina, AutoDock Tools, Chem3D, Discovery Studio, SwissADME va ADMETIab2.0.

3. Phuong phap nghién ctru

Nghién ctru docking phan tir

D€ sang loc tuong tac ciia cic dan xuat lai imidazol - triazin twong dong véi thude Gedatolisib
v6i cac dich tic dong tiém niang PI3K, nghién ciru docking duoc thuc hién bang phin mém Autodock
Vina. Ciu tric 3D ctia phosphoinositide 3-kinase loai I (PI3K, PDB id: 7TWE) duoc tii tir ngan
hang dit liéu protein (www.rcsb.org). Trude khi thuc hién docking, thu thé protein dugc chuén bi
bing cach két hop tat ca hydrogen khong phan cuc va loai bd nudc két tinh thong qua giao dién do
hoa Autodock va Discovery Studio. Thong s6 “grid box” dugc tity chinh theo enzym PI3K sao cho
kich thudc ludi bao phii hoan toan vi tri tac dong cia enzym (Bang 1).

Bang 1. Thong s6 “grid box” ctia enzym

Enzym Kich thuéc Trung tam
X y z X y z
PI3K 26 26 26 29.778 0.000 21.111

PI3K: phosphoinositide 3-kinase

Nghién cttu dwoc dong hoc in silico (ADME)

Nghién ctru hap thu, phan b, chuyén héa va thai trir (ADME) va thong s6 Lipinski trén may
tinh duoc thuc hién bing giao thirc phan mém online (SwissADME va ADMETIab2.0).

3. KET QUA VA BAN LUAN

3.1. Thiét ké dén chit lai imidazol - triazin twong ddng v6i thudc Gedatolisib

Gedatolisib 1a mot loai thudc thir nghiém dé diéu tri ung thw béi Celcuity, Inc. Thudce ban dau
duoc phat trién bdi Wyeth, sau d6 hiang duoc Pfizer mua lai vao nim 2009. Gedatolisib 1a mot tac
nhan nham muc tiéu kép phosphoinositide 3-kinase (PI3K) va rapamycin (mTOR) & dong vt ¢ vu
trong con duong tin hiéu PI3K/mTOR, c6 hoat tinh khang ung thu tiém ning. Viéc kich hoat con
duong PI3K/mTOR thiic ddy su phat trién, ton tai va kha ning dé khang ciia té bao chong lai héa tri
va xa tri. Khi tiém tinh mach, Gedatolisib tic ché ca PI3K va mTOR kinase, c¢6 thé din dén qua trinh
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apoptosis va tic ché sy phat trién ctia cac té bao ung thu biéu hién qua mic PI3K/mTOR [9]. Hién
nay, Gedatolisib da duoc sit dung trong cac thir nghiém 1am sang vé diéu tri neoplasm, ung thu
budng trimg, ung thu v, ung thu tién trién va ung thu ndi mac ti cung.

Sau qua trinh sang loc so bd trén 400 hop chét cé chita nhan benzimida va triazin (< 10 Kcal/
mol trén PI3K) ciing nhur vdi sy tiém ning trong diéu tri nhiéu loai ung thw khac nhau ctia Gedatolisib
(-11,6 Kcal/mol trén PI3K), nghién ctu da tién hanh thiét ké cac dan chat twong dong vdi thude
Gedatolisib dua trén su bién d6i mot sd vi tri cu triic va b sung nhan pharmacophore cho hoat tinh
khang ung thu (Hinh 2). Dan chat lai benzimida — triazin da thay vong benzimi (Gedatolisib) thanh
nhan benzimidazole v&i nhém thé N-benzyl va nhan di-thé triazin gan trén nhém 2-aminobenzimizol
duoc chuyén d6i tir tri-thé triazin ctia Gedatolisib. Cac nhém thé R (Br, Cl, F, Ome va N(Me),) vaR,
(amin vong no ctia N bic 2) khac nhau duoc chon dua trén tiém ning khang ung thu trong cc
nghién ciu da cong bd (Bang 1). Cac dan chat duoc thiét két 1a hoan toan mdi trén thé gidi dong
thoi cé thé tong hop theo quy trinh d3 nghién ctu.
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Hinh 2. Thiét ké dén chat lai imidazol - triazin twong dong véi thuoc Gedatolisib

Bang 2. Cau triic din chat lai imidazol - triazin twong dong véi thuéc Gedatolisib

Hop R R, Hop R | R

chat chat

1 Br Piperidinyl 26 F Pyrrolidinyl

2 Br 4-Methylpiperidinyl 27 F 4-(dimethylamino)piperidinyl
3 Br Morpholino 28 F 3-Chloropyrrolidinyl

4 Br Piperazinyl 29 F 4-Chloropiperidinyl

5 Br 4-Methylpiperazinyl 30 F 4-Bromopiperidinyl

6 Br Pyrrolidinyl 31 OMe | Piperidinyl

7 Br 4-(dimethylamino)piperidinyl | 32 OMe | 4-Methylpiperidinyl

8 Br 3-Chloropyrrolidinyl 33 OMe | Morpholino
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9 Br 4-Chloropiperidinyl 34 OMe Piperazinyl

10 Br 4-Bromopiperidinyl 35 OMe 4-Methylpiperazinyl

11 Cl Piperidinyl 36 OMe Pyrrolidinyl

12 Cl 4-Methylpiperidinyl 37 OMe 4-(dimethylamino)piperidinyl
13 Cl Morpholino 38 OMe 3-Chloropyrrolidinyl

14 Cl Piperazinyl 39 OMe 4-Chloropiperidinyl

15 Cl 4-Methylpiperazinyl 40 OMe 4-Bromopiperidinyl

16 Cl Pyrrolidinyl 41 | N(Me), | Piperidinyl

17 Cl 4-(dimethylamino) piperidinyl| 42 | N(Me), | 4-Methylpiperidinyl

18 Cl 3-Chloropyrrolidinyl 43 | N(Me), | Morpholino

19 Cl 4-Chloropiperidinyl 44 | N(Me), | Piperazinyl

20 Cl 4-Bromopiperidinyl 45 | N(Me), | 4-Methylpiperazinyl

21 F Piperidinyl 46 | N(Me), | Pyrrolidinyl

22 F 4-Methylpiperidinyl 47 | N(Me), | 4-(dimethylamino)piperidinyl
23 F Morpholino 48 | N(Me), | 3-Chloropyrrolidinyl

24 F Piperazinyl 49 | N(Me), | 4-Chloropiperidinyl

25 F 4-Methylpiperazinyl 50 | N(Me), | 4-Bromopiperidinyl

3.2. Két qua docking phén tir

Sau khi thiét ké dan chat lai imidazol - triazin, nghién ctiu in silico duoc thuc hién trén receptor
khang ung thu phosphoinositide 3-kinase (PI3K) dé sang loc ai luc lién két vé&i thuée ddi chiéu
dwong Gedatolisib bang phan mém Autodock Vina. D& danh gia chat luong mé hinh docking, phdi
ttr thudc Gedatolisib trén PI3K duoc tién hanh gan két bang Autodock Vina va so sanh véi cau tric
tinh thé dong két tinh sin co trén PI3K. Két qua pre-docking ctia ligand dong két tinh cho thiy
phuong phap twong thich t6t (Hinh 2). Két qua docking tuong tac gitta receptor - ligand thé hién
trong Bang 3-4 va Hinh 3-4.

Vi tri tac dong Cau triic Gedatolisib va dong két tinh
Hinh 2. Két qud pre-docking ciia Gedatolisib
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Bang 3. Két qua ai luc lién két véi PI3K tai vi tri tac dong clia cac dan chat thiét ké

Comp. AL | Comp.| AL Comp. AL | Comp.| AL | Comp. | AL
1 -10,8 11 -11,2 21 -11,2 31 -11,1 41 -10,8
2 -10,8 12 -10,8 22 -11,0 32 -11,0 42 -11,2
3 -10,7 13 -11,1 23 -11,3 33 -10,9 43 -11,1
4 -11,0 14 -11,2 24 -11,5 34 -10,9 44 -11,1
5 -10,8 15 -10,8 25 -10,8 35 -10,4 45 -11,1
6 -11,4 16 -11,0 26 -11,2 36 -11,0 46 -11,3
7 -10,4 17 -10,5 27 -10,4 37 -10,7 47 -10,8
8 -10,7 18 -10,7 28 -11,0 38 -10,6 48 -11,3
9 -10,8 19 -10,9 29 -10,8 39 -10,5 49 -11,2
10 -10,8 20 -10,8 30 -10,8 40 -10,4 50 -11,0
Ged -11,6 PTX | -84

Comp.: Hop chat, AL: Ai luc (Kcal/mol), Ged: Gedatolisib, PTX: Paclitaxel

Tat ca cac dan chat lai imidazol - triazin thiét ké déu cé ai luc tot (-10,4 dén -11,5 Kcal/mol) va
tao duoc lién két hydrogen véi receptor PI3K. Hai hop chat 6 va 24 cé tuong tac tot nhat véi
receptor PI3K vdi 4i luc lién két 1an luot 13 -11.4 va -11.5 Kcal/mol khi so sanh véi thude Gedatolisib
(-11.6 Kcal/mol) tai vi tri tac dong. CAu triic ctia hai hop chat nay duoc thé hién & Hinh 3. Hop chit
24 ¢6 cAu tric chita nhém N-(4-fluorobenzyl) tai vi tri 1 trén nhan benzimidazol va nhém piperazinyl

trén nhan 1,3,5-triazin.
Br O F F@
N

O O
6
Hinh 3. Cau triic 2 hop chat tiem ndng tac dong trén thu thé PI3K

Bang 4. Két qua nghién ctu in silico cia mdt s6 dan xuat lai imidazol - triazin tiém ning

Ligand | <i:1ili;col) Loai lién két Vi tri acid amin lién két
Lién két carbon hydrogen (3,52 A) Val882
Lién két carbon hydrogen (3,10 A) Asp950
6 -11.4 Lién két m-anion (3,87 A) Asp964
Lién két n- (3,88 A) I1e879
Lién két m-alkyl (4,38-5.44 A) Ile831, I1e963, Leul090, Lys807
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Lién két hydrogen (2,96 A) Lys807
Lién két hydrogen (1,90 A) Asp758
Lién két carbon hydrogen (3,57 A) Val882
Lién két carbon hydrogen (3,17 A) Asp950

24 115 Lién két halogen Fluorine (3,02 A) Met804

Lién két m-anion (3,98 A) Asp964
Lién ket 7- (3.87 A) 11e879
Lién két m-alkyl (4,42-5.42 A) I1e831, 11963, Met804, Lys807
Lién két hydrogen (1,94 A) Val882
Lién ket hydrogen (3,09 A) His967
Lién két hydrogen (2,00 A) Asp841
Lién két carbon hydrogen (3,69 A) Gly835
Lién két carbon hydrogen (3,65 A) Agp950

Ged -11,6 | Liénkét m-anion (4,16 4) Asp836
Lién két m-6 (3,56 A) 11963
Lién két -6 (3,29 A) Gly966
Lién két 7-n T-shaped (4,85 A) His967
Lién két alkyl (5,09-5,24 A) Lys875, 11e881, Val882, Met953
Lién két n-alkyl (4.84-5.30 A) [1e879. I1e963, 1le831

Ged: Gedatolisib

VAL
357 A:882

A:953

Gedatolisib - PI3K (2D) Gedatolisib - PI3K (3D)

Hinh 4. M6 hinh 2D va 3D vé su twong tac hop chat 24
va Gedatolisib trén receptor phosphoinositide 3-kinase (PI3K)
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Hop chit 6 khong tao duoc lién két hydrogen manh va chi tao duoc 2 lién két carbon hydrogen
tai acid amin Val882 va Asp950 vé&i do dai lién két 1an luot 1a 3,52 va 3,10 A . Diéu nay cho thay hop
chit 6 it tiém ning hon hop chit 24 va Gedatolisib trong hinh thanh lién két quan trong (lién két
hydrogen manh) dé twong tac véi receptor PI3K. Hop chat 24 da tao duoc 2 lién két hydrogen manh
v6i acid amin Lys807 (2,96 A) va Asp758 (1,90 A ) véi do dai lién két ngan < 3.0 A tai nhén triazin
va nhém thé piperazinyl. Ngoai ra, hop chét 24 ciing hinh thanh dwoc 2 lién két carbon hydrogen tai
C ctia nhém N-methylpipeazinyl va benzyl véi acid amin Val882 va Asp950 véi d6 dai lién két 1an
luot 14 3,57 va 3,17A . Hop chat 24 con tao duoc lién két halogen (Fluorine) véi do dai 3,02 A véi
acid amin Met804 tai nhom 4-fluoro ctia N-(4-fluorobenzyl) trén nhan benzimidazol. Mét khac,
hop chét 24 ciing tao duoc cac tuong tac ky nudc véi PI3K gom: m-anion (3,98 A), -6 (3,87 A )
va 7 -alkyl (4,42-5,42 A). Dic biét, hop chat 24 ¢ su twong tac véi PI3K & vi tri tac dong tuong
dong véi Gedatolisib tai cac acid amin sau: Val882, Asp950, 11e879, Tle831 va I1e963. Két qua
nghién ciu docking da du doan hop chat méi 24 ¢ mic do tiém ning tuong duong véi thude khang
ung thu manh Gedatolisib.

3.3. Két qua in silico duwoc dong hoc ADME

Nghién ctu in silico ctia dan chat 24 dugc thuc hién dé€ xac dinh dién tich bé mat (PSA) va céc
thong s héa 1y khac theo quy tic Lipinski [10]. Lipinski da goi y ring kha ning hap thu ctia mot
hop chét t6t hon néu phan tit dat duoc it nhat ba trong bon quy tac sau:

a. Nhom cho lién két hydrogen (nHD) > 5

b. Nhém nhan lién két hydrogen (nHA) > 10

c. Khéi lugng phan ti (MW) nhé hon 500

d. LogP nhé hon 5

DAan chat 24 tuan thd ba trén bon quy tic Lipinski giéng véi thudc Gedatolisib (PSA =
128,29 A2, nHD =2, nHA =8, MW =615,73 g/mol va lopP =2,71) trong khi thude ung thu khéc
paclitaxel (PTX) chi tuan thd hai quy tic Lipinski. Hop chat 24 (C,,H,,CIFN, O,, PSA = 153,51
42) ¢6 thong s6 nHD = 3, nHA = 10 va lopP = 2,71 théa quy tic Lipinski, trong khi MW = 712,18
g/mol > 500 khong thda quy tic. Picu nay du doan hop chat 24 c6 thé hap thu tot.

Sau khi danh gia ADME in silico, dan chat 24 thé hién wu diém hap thu t6t & rudt nguoi khi so
sanh véi Ged va PTX. Diéu nay cho thy tiém ning phét trién thudc ung thu diung duong udng ctia
cac dan chat nay. Ngoai ra, dan chat 24 duoc du doan khong thé hién tinh thAm qua hang rao méau
ndo, do d6 it doc trén than kinh trung wong (Bang 5).

Bang 5. Thong s6 duoc dong hoc in silico ciia dan chat 24

Théng sb 24 Ged PTX
D¢ tan trong nuoc (mg/mlL) 2,1.10* 9,36.10°3 1,85.10*
Phan loai Tan kém Tan trung binh Tan kém

Duoc dong hoc

Hap thu qua duong rudt Tot Tot Thap
Tham qua hang rao mau no Khong Khong Khong
Co chat P-gp Co Co Co
Chat ic ché CYP1A2 Khong Khong Khong
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Chat tic ché CYP2C19 Co Co Khong
Chat ic ché CYP2C9 Co Co Khong
Chat tic ché CYP2D6 Cé C6 Khong
Chat ic ché CYP3A4 Co Co Khong
Log Kp (thém qua da, cm/s) -7,70 -8,34 -8,91
CL (mL/phut/kg) 4,346 4,658 2,99

CL - hé s thanh thdi, Ged: Gedatolisib, PTX: Paclitaxel

LogK cang érg (voi K tinh bfﬁﬂg cm/s) tbi phdi tir cang it thAm qua da. Do d6, dan chat 24 (log
Kp =-7,70) cho thay kha nang tham qua da tot hon Ged (log Kp =-8,34) va PTX (log Kp =-8,91).
Nghién ciru vé chuyén héa cho thay dan chét 24 c6 thé tic ché nhiéu enzym nhu CYP2C19, CYP2C9,
CYP2D6 va CYP3A4 tuong tu nhu Ged.

Hé s6 thanh thai (CL) 1a mot thong sé quan trong trong viéc quyét dinh khoang liéu ciing nhu
14 mot cong cu dé danh gia su bai tiét. Dan chat 24 (CL = 4,35 mL/phut/kg) va Ged (CL = 4,66 mL/
phut/kg) déu cé gia tri < 5.0 mL/phuit/kg va thé hién gia tri CL cao hon thudc ddi chiéu PTX (CL =
2,99 mL/phit/kg). Do d6, cac dan chat 24 c6 thé duoc bai tiét nhanh hon va khoang lidu duing thude
ngan hon PTX.

4. KET LUAN

Nghién ctiu da sang loc so b hon 400 din chét chira nhan imidazol va triazin cho tac dong trén
receptor PI3K. Két qua cho thay cac dan chat déu c6 ai luc < 10 Kcal/mol va Gedatolisib c6 ai luc
cao nhat véi gia tri -11,6 Kcal/mol trén PI3K. Nghién ctiu tién hanh thiét ké 50 dan chét lai chita ca
nhan benzimidazol va 1,3,5-triazin médi c6 cau tric twong dong véi Gedatolisib d& cho tac dong
tiém ning trén receptor PI3K. Két qua nghién ctu di cho thay hop chét 24 c6 ai luc t6t nhat véi
receptor PI3K (-11,5 Kcal/mol), dic biét c6 thong s6 héa i Lipinski va duoc dong hoc tét. Pay 1a
dan chat rat tiém ning dé tong hop va danh gia hoat tinh khang ung thu trén té bao in vitro va trén
dong vat in vivo cho phat trién thudc diéu tri ung thu méi.

LOI CAM ON

Nghién ctru ndy duoc Truong Pai hoc Qudc té Hong Bang cap kinh phi thuc hién dudi ma s6 dé
tai GVTC15.23.
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