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(57) Giai phép hitu ich dé cap dén hop chat c6 cong thirc chung (I):
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trong do:

X 1a nhém (phenyl)metanolyl; va

Y 1a nhom hydro; va

R, 1a nhém hydro, hydroxy, nitro, triflometyl hoac metoxy; va

R, 1a nhom hydro, hydroxy hodc metoxy; va

R3 Ia nhém hydro, hydroxy, metoxy, dimetyl amino hodc benzyloxy; va

R, la nhém hydro, metoxy, iot, hodc cac tautome,

cac dong phan lap thé hoic mudi duoc dung cta chung, cu thé 1a mudi chip nhan duoc
vé mit sinh 1y cua ching vai axit vé co hodc hitu co c6 tinh chat duoc 1y co6 gia tri, cu thé
1a ¢6 tac dung tre ché té bao ung thy MDA-MB-231.

Giai phap hitu ich con dé cap den dugce pham chira hop chat nay dung dé diéu trj bénh,
dic biét 1a cac bénh do su phat trién bat thuong cta té bao, chit chéng khéi u, cu thé 1a
bénh ung thu.
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Linh viee ky thuit dwoc dé cip

Giai phéap hiru ich dé cap dén hop chét benzimidazol ¢ cong thirc chung D:

LN

céc tautome, chit ddng phan lap thé va mudi ciia chung, c6 tinh chét duge 1y ¢o gia tri,
cu thé 12 ¢c6 tac dung wc ché su phat trién té bao bit binh thuong ¢ dong vat co vu, dac
- biét 1a bénh ung thu, cu thé 14 bénh ung thu v, ngoai ra, giai phap hitu ich con dé cap
dén duoc phdm chua hop chit nay.

Tinh trang ky thudt cia gidi phap hiru ich

Su ting sinh té bao 13 mot chu trinh binh thub*ng dién ra trong co thé song, giup
cho co thé sdng thay thé nhiing té bao gia cbi, hu hai thanh nhiing t& bao méi, gitp co
thé séng tiép tuc phat trién. Tuy nhién, do nhidu nguyén nhén khac nhau, din dén su
tang sinh t& bao bit binh thuong, ddn dén hinh thanh khéi u va ung thu. Pay 1 nguyén
nhan chinh thtr hai gy tir vong trén toan thé giéi sau cac cin bénh vé tim, c6 dén 8,8
tridu ngudi chét vao nim 2015. Pén nam 2020, wdce tinh trén toan thé gisi s& co khoang
15 tridu truong hop ung thu méi duge chan dodn va 12 triéu bénh nhan ung thu s& tr
vong. Cac phuong phép diéu tri ung thu chinh hién nay 14 phiu thuét, xa tri va hoa tri.
Trong d6 héa tri 1a sir dung cac tdc nhin héa hoc dé pha v qué trinh sao chép va qua
trinh trao ddi chét ciia t& bao ung thu, tir d6 kiém him sy ting sinh cta céc t& bao ung

thu.

C6 nhidu din xuét benzimidazol khac nhau di duoc md ta, vi du nhu trong bai
bao: Manjunath D. Ghate et al. Mini-Rev Med Chem. 2013, 13, p. 1421 hodc bai bao:
Ozair Alam et al, Arch. Pharm. Chem. Life Sci. 2017, 350, 6, e1700040; trong cong bd
don NZ543959 (A) vé cac dan xuit benzimidazol trc ché protein kinase trong diéu tri
ung thu, cong bd don Chéu Au s6 EP3070092 (A1) va cong bd don CN102206203 (A)

vé cac cac din xuét benzimidazol diéu trj ung thu vi dong MCF-7, céng bé don
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TW200304820 (A) vé cac din xuét ctia phenylbenzimidazol trc ché su ting sinh cia té
bao, dé diéu tri ung thu. Cac hop chit méi c6 khung benzimidazol lién tuc duoc cong
b6 cho thdy cac dAn xuét benzimidazol van chua duge kham pha hét, trong d6 tac dung
ttc ché manh mé 1én té bao ung thu, cu thé 1a ung thu vi. Do do, c6 nhu cau ddi voi cac
hop chit m&i ma co thé \rc ché té bao ung thu vit mot cach hiéu qua.
Ban chit k¥ thuét ciia gidi phap hitu ich

Muc dich ctia giai phép hiru ich 1a d& xuit hop chit benzimidazol, c4c tautome,
chét déng phén lap thé va mudi ctia chiing, c6 tinh chét duogc 1y c6 gia tri, cu thé 1 ¢6
tac dung trc ché su phat trién té bao bit binh thuong ¢ dong vat c6 vu, dic biét 1a bénh

ung thu, cu thé 1a bénh ung thu vii, dugc phim va quy trinh diéu ché hop chit nay.

Cu thé hon, theo mot khia canh, giai phap hiru ich dé xuét hop chét benzimdazol
¢6 hoat tinh trc ché dbi v6i dong té bao ung thu vit MDA-MB-231, hop chit nay c6 cong
thire chung (I):

trong do:
X 1a nhém (phenyl)metanolyl; va
Y la nhém hydro; va
R, 12 nhém hydro, hydroxy, nitro, triflometyl hodc metoxy; va
R, 12 nhém hydro, hydroxy hodc metoxy; va
R3 14 nhém hydro, hydroxy, metoxy, dimetyl amino hodc benzyloxy; va
R4 1a nhom hydro, metoxy, iot;
hodc cac tautome, déng phén lap thé hoic mudi dugc dung ctia chiing.

Mubi duoc dung thich hop cta hop chét theo giai phap hitu ich 13, vi du, mudi
cong axit, vi du axit vd co hodc hitu co, nhu cic axit clohydric, bromhydric, sulfuric,

phosphoric, xitric, L-tartric, glycolic, fumaric, sucxinic hodc maleic, dac biét la axit
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clohydric, bromhydric, sulfuric, phosphoric, xitric, L-tartric, glycolic, fumaric hodc
maleic. Nguoi c6 hidu biét trung binh trong linh vuc ki thuat nay s& biét rang cac mudi
codng axit khac, vi du, nhung khdng chi gidi han &, céc mudi duoc mé ta trong phé“m mo
ta dudi day, cling ¢ thé c6 mat.

Hop chit ¢6 cong thirc (I), hodc mudi duge dung cta ching, c6 tim khong doi
xtng. Cin phai hiéu rang giai phap hiru ich bao ham tit ca cac chit dong phan 1ap thé
(cac chit ddng phan dbi anh va chéit déng phan khong d6i quang) ctia cac hop chat c6
cong thuc (1), hodc mudi duoc dung ctia chung, c6 hoat tinh trc ché dong té bao MDA-
MB-231. Giai phap hitu ich cfing d& xuét chat hd bién bat ky va tAt ca cac dang chét hd
bién cua céc hop chét c6 cong thuce (I), hoac mudi duoc dung cua chung, c6 hoat tinh uc

ché dong té bao MDA-MB-231.

Ciing cin hiéu ring cac hop chét c6 cong thirc (I) nhét dinh, hoic mudi duoc
dung cta ching, c¢6 thé ton tai & dang solvat hoéa ciing nhu dang khong solvat héa nhu,
vi du, dang hydrat hoa. Cin phai hiéu rdng giai phap hitu ich bao ham tit ca cac dang

solvat hoa nhu vy c6 hoat tinh rc ché dong t& bio MDA-MB-231.

Hop chit c6 cong thirc chung (I) néu trén dugc wu tién theo gidi phap hitu ich 1a

hop chit duoc chon tur;
4-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chat I.1)
3-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chét 1.2)
2-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chit 1.3)
(2-(4-metoxyphenyl)-1H-benzo[d]|imidazol-5-yl)(phenyl)metanol (hop chét 1.4)
phenyl(2-(3,4,5-trimetoxyphenyl)- 1H-benzo[d]imidazol-5-yl)metanol (hop chat 1.5)

(2-(4-(dimetylamino)phenyl)- 1H-benzo[d]imidazol-5-yl)(phenyl)metanol  (hop chat
1.6)

phenyl(2-(2-(trifluorometyl)phenyl)-1H-benzo[d]imidazol-5-yl)metanol (hop chat 1.7)

4-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)-2-iot-6-metoxyphenol  (hop
chét 1.8)

(2-(4-(benzyloxy)phenyl)-1H-benzo[d]imidazol-5-yl)(phenyl)metanol (hop chit 1.9)

va cac tautome, chat dong phéan 1ap thé va muoi cua ching.
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Theo khia canh khéc, giai phap hitu ich con d& xuit dwoc phim chira hop chét
trén day, hodc mudi cta né lam thanh phﬁn hoat tinh.
Theo khia canh khac nita, giai phép hiru ich con d& xuét quy trinh diéu ché hop

chit c6 cong thirc chung (I):
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phan tmg v6i hop chét c6 cong thire chung (I11) dé tao ra hop chét c6 cong thirc chung
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M3 ta chi tiét giai phap hitu ich
Sau ddy, giai phap hitu ich s& duoc mé ta mot cach chi tiét hon thong qua cac

phuong 4n cu thé duge wu tién. Tuy nhién, can phai hiéu rang, giai phap hitu ich khong
chi gi6i han & cac phuong an cu thé nay.

Theo mdt khia canh, giai phap hiru ich dé xuét hop chét benzimdazol ¢6 hoat tinh
trc ché d6i voi dong té bao ung thu vi MDA-MB-231, hop chit nay c6 cong thirc chung
(D:
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trong do:

X 1a nhém (phenyl)metanolyl; va

Y la nhém hydro; va

Ri 12 nhém hydro, hydroxy, nitro, triflometyl hodc metoxy; va

Rz 1a nhém hydro, hydroxy hodc metoxy; va

R3 1a nhém hydro, hydroxy, metoxy, dimetyl amino hodc benzyloxy; va

R4 1a nhém hydro, metoxy, iot;

hodc céac tautome, déng phan 13p thé hodc mudi dugc dung cua chung.

Theo mot phuwong 4n dugce uu tién, mudi duoge dung thich hgp cua hop chét theo
giadi phap hiru ich 1a, vi du, mubi cOng axit, vi du axit vd co hodc hitu co, nhu céc axit
clohydric, bromhydric, sulfuric, phosphoric, xitric, L-tartric, glycolic, fumaric, sucxinic
hodc maleic, ddc biét 1a axit clohydric, bromhydric, sulfuric, phosphoric, xitric, L-tartric,
glycolic, fumaric hodc maleic. Ngudi ¢6 hiu biét trung binh trong linh vuc k¥ thuat nay
s biét réng cac mudi cOng axit khéc, vi du, nhung khong chi gidi han ¢, cac mudi duoc
mb ta trong phan mo ta dudi déy, cling c6 thé c6 mit.

Hop chit c¢6 cong thirc (I), hodc mudi dwoc dung cia ching, c¢6 tim khong dbi
xing. Do dé, theo phwong 4n duoc wu tién khac, giai phap hitu ich bao ham tit ca cac
chit ddng phan lap thé (cc chit ddng phan d6i anh va chit ddng phan khong di quang)
cta céc hop chit co cong thire (1), hodc mudi duoc dung ciia chiing, c6 hoat tinh tc ché
dong t& bao MDA-MB-231. Giai phap hitu ich cfing d& xut chat hd bién bat ky va tit
ca cac dang chat hd bién cta cac hop chit ¢ cong thire (I), hoic mudi duge dung cta
chiing, c6 hoat tinh trc ché dong t& bao MDA-MB-231.

Theo phuong 4n duge wu tién khac nita, giai phap hiru ich con dé xuat hop chét
c6 cong thue (I) nhét dinh, hoic mudi duoc dung ciia chung, c6 thé ton tai & dang solvat

hoa cling nhu dang khéng solvat hoa nhu, vi du, dang hydrat hoa. Can phai hiéu rang
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giai phap hitu ich bao ham tit ca cic dang solvat hoa ndy c6 hoat tinh trc ché dong té

bao MDA-MB-231.

Theo phuong an déc biét wu tién, hop chit c6 cong thirc chung (I) néu trén theo

giai phép hitu ich 13 hop chéit dugc chon tir nhém bao gom:
4-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chat I.1)
3-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chét 1.2)
2-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hgp chit 1.3)
(2-(4-metoxyphenyl)-1H-benzo[d]imidazol-5-yl)(phenyl)metanol (hop chit .4)
phenyl(2-(3,4,5 -trimetoxypheﬁyl)-1H-benzo[d]imidazol-S—yl)metanol (hop chat 1.5)

(2-(4-(dimetylamino)phenyl)-1H-benzo[d]imidazol-5-yl)(phenyl)metanol  (hop chit
1.6)

phenyl(2-(2-(trifluorometyl)phenyl)-1H-benzo[d]imidazol-5-yl)metanol (hop chét 1.7)

4-(5-(hydroxy(phenyl)metyl)-1H-benzo[ d]imidazol-2-yl)-2-iot-6-metoxyphenol  (hop
chét 1.8)

(2-(4-(benzyloxy)phenyl)-1H-benzo[d]imidazol-5-yl)(phenyl)metanol (hop chit 1.9)
va céc tautome, chit ddng phan lap thé va mudi ctia chiing.

Theo khia canh khéc nfta, giai phap hitu ich con dé xuét quy trinh diéu ché hop
chét c6 cong thic chung (I):
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phéan g v61 hop chét c6 cong thirc chung (I11) dé tao ra hop chat ¢ cong thirc chung

D.

Cac phuong phép tong hop chung ma cé thé duoc dua vao dé diéu ché cac hop
chét theo giai phap hitu ich duge bdc 1§ trong: Patent My s6 US 2,985,661 (ngay
23/5/1961) hodc Patent s6 W02003066622 (14/8/2003) hodc Patent MF s6
20040059125 (25/3/2004) hoic Patent Canada s6 CA 2572218 (12/01/2006) hodc cong
b6 don quéc té s6 W0/2006/004791 (12/01/2006) va duge boc 19 trong cic bai bio:
Pietro Monforte et al. ARKIVOC 2004, p. 147 hodc K. Niknam et al, J. Iran. Chem. Soc.
2007, 4, 4, p. 438 hodc Tomohiro Yamashita et al, Synth. Commun. 2009, 39, 16, p.
2982 hoic Bui Thi Biru Hué et al. Tap chi Khoa hoc Truong Dai hoc Cin Tho 2015, 37,
p. 75 hodc N.Sekar. et al, Arab. J. Chem. 2016, 9, 2, p. 1125. Céc don giai phap hitu ich
va/hodc patent néu trén dugce dua vao day béng cach vién dan. Mot s6 nguyén liéu ban
d4u nhét dinh khong dugc bde 16 cu thé trén day, 13 hién c6 trén thi trudng hodc co thé
duoc diéu ché theo cac phuong phap ma ngudi co hidu biét trung binh trong linh vuc
nay da biét va mot s6 quy trinh tdng hop cai bién c6 thé dwoc tién hanh theo cac phuong

phép ma nguoi co hiéu biét trung binh trong linh vuc nay da biét.

Theo so dd 1 céc hop chit co cong thie (1) ¢6 thé duge didu ché tir cac dan xuat
cua o-phenylenediamin (II) va céc dan xuét ctia andehit (III), trong d6, X, Y, Ri, Rz, Rs,
R4 duoc dinh nghia trén day, trong hdn hop dung mdi etanol v&i nudc, ti 1¢ clia etanol
voi nude 12 9:1, ¢6 st dung natri metabisunfit (Na2S20s) lam chat oxi héa. Cac hop chit

duoc diéu ché & nhiét d6 phong thi nghiém.

Céc hop chét theo giai phép hitu ich c6 thé c6 cac nguyén tir cacbon khong d6i
xtmg. Céc hdn hop ddng phan khong d6i quang c6 thé dugc phén tach thanh cac dong
phén khong d6i quang riéng biét trén co s& sy khac nhau vé hoa 1y clia ching bang cac
phuong phap ma cac nguoi co hiéu biét trung binh trong linh vuc nay da biét, vi du,
bing phuong phép sic ky hodc phuong phap két tinh phan doan. Céc chit ddng phan
ddi anh c6 thé duoc phan tich bing cach chuyén héa cac hon hop chit dong phan ddi

anh thanh hdn hop chit déng phan khong d6i quang bang phan tmg véi mot hop chit
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quang hoat thich hop (vi du nhu rwrou), phén tach cac chét ddng phan khong d6i quang
va chuyén hoa (vi du su thity phan) cac chit ddng phan khong d6i quang thanh cac dong
phan dbi anh nguyén chit twong tmg. Tt ca cac chét ddng phan nay, bao gdm cac hdn
hop chit ddng phan khong d6i quang va cac chit ddng phan dbi anh nguyén chit duoc
bao gdm trong giai phdp hitu ich.

Céc hop chit theo giai phap hitu ich 1a céac chit (rc ché tidm ning cta té bao
MDA-MB-231 va do d6 thich hop dé sir dung lam chét chéng ting sinh trong diéu tri
(vi du chéng ung thu) & dong vat ¢ v, cu thé 14 ngudi. Cu thé 1, cac hop chat theo
giai phéap hitu ich 1a hiru dung trong viéc phong ngira va diéu tri bénh rdi loan ting sinh
qua mtrc 6 nguoi nhu cic khi u 1anh va 4c tinh cta vi. Ngoai ra, du doan 1a hop chit
theo giai phap hitu ich co thé c6 hoat tinh chéng lai nhiéu bénh ung thu trén than, da

day, budng trung, gan, co van.

Viéc st dung cac hgp chét theo giai phap hitu ich (dudi day goi 1a "cac hoat chat")
c6 thé chiu tic dong cuia phuong phap bét ky c6 kha ning dua cic hop chét dén cac ving
can tac dong. Cac phwong phép nay bao gdm viéc sir dung qua dudng miéng, qua dudng
trong t4 trang, tiém ngoai duong tiéu hoa (bao gdm viéc tiém trong tinh mach, dudi da,
trong co, trong mach hodc truyén dich), stt dung qua duong khu tr, va s dung qua

duong truc trang.

Do d6, theo khia canh khac, giai phap hiru ich con dé xuat dugc pham chira hop

chét trén dy, hodc mudi ctia nd lam thanh phén hoat tinh.

Theo mot sb phuong 4n, dugc phim theo giai phép hitu ich co thé & dang thich
hop dé sir dung qua duong miéng nhu vién nén, vién nang, thudc vién, bot, duoc phém
giai phong cham, dung dich, huyén phu, hodc tiém ngoai dudng tiéu hoa ¢ dang dung
dich vo trung, huyén phi hodc nhil twong v6 trung, st dung khu tri ¢ dang thuéc md
hodc kem bdi hodc & dang thudc dan dé st dung qua duong truc trang. Dugc phém co
thé & dang liéu don vi thich hop dé stir dung mot 1an cac lidu chinh x4c. Dugc pham chira
chét mang hoic ta dugc thong thuong duge dung va hop chét theo giai phép hitu ich 1am
hoat chét. Ngoai ra, dugc phém c6 thé chira thém cic tAc nhén, chit mang, ta duge duoc

dung thich hop dung cho dugc pham.

Theo c4c phuong an khac, cac dang dé sir dung ngoai dudng tiéu hoa bao gom

c4c dung dich hodc céc huyén phu ctia cdc hoat chat ¢ dang dung dich nude vo trung, vi
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du, cac dung dich nudc propylenglycol hodc dung dich nudc dextroza. Cac dang lidu

nay c6 thé dugc dé€m thich hgp néu can.

Theo cac phuong an khéc nira, cic chét mang duoc dung thich hop bao gbm céc
chét don hodc céc chat pha lodng tro, nuge va cac dung moi hitu co khéac nhau. Céac dugc
phim c6 thé chtra thém céc thanh phan khéac nhur cac chit diéu vi, cac chat lién két, cac
t4 dugc va cac chat twong tw néu can. Do d6 dé st dung qua dudng miéng, cac vién nén
chtra cac t4 duogc khac nhau, nhu axit xitric cd thé dwge st dung véi céc chét gdy phan
ra nhu tinh bot, axit alginic va mot s6 silicat phurc nhét dinh va céc tic nhan lién két nhu
sucroza, gelatin va acacia. Ngoai ra, cac chét 1am tron nhu magie stearat, natri lauryl
sulfat va talc thuong 14 hitu dung dé tao vién nén. Céc duge phim rén trong tu cling co
thé duoc st dung trong céc vién nang gelatin 1am d3y mém va cing. Cac nguyén lidu
duoc wu tién bao gdm lactoza hoic dudng sfta va cic polyetylenglycol c¢6 trong luong
phan tr cao. Khi dugc sir dung qua duong miéng ¢ dang cac huyén phi hoic con ngot
chra nudc, cac hoat chét c6 thé duge trdn voi cac chét diéu vi hodc cac chét lam ngot,
c4c chét tao mau hodc c4c thubc nhuém khac nhau va, néu cin cac chit tao nhil twong
hoac céc chét tao huyén phu, cung vo1 cac chét pha lo2ng nhu nudc, etanol,

propylenglycol, glyxerin, hodc cac hdn hop ctia ching.

Vi du thye hién gidi phap hitu ich

Céc vi du sau day mo ta chi tiét thém va cho thiy rd cac phuong n uu tién trong
pham vi ctia gidi phap hitu ich. Céc vi du nay dugc dua ra chi nham muc dich minh hoa,
khong nham gi6i han giai phéap hitu ich, vi ¢6 nhiéu thay ddi c6 thé xuit hién nhung van
nim trong pham vi clia gidi phap hiru ich. Trong cac vi du dudi dy, cac phén tir c6 tam
bat @i xtng duy nhét, trir khi c6 quy dinh khac, ton tai & dang hdn hop raxemic. Cac
phén tir nay c6 hai hodc nhidu tAm bit ddi xtng, trix khi c6 quy dinh khac, ton tai & dang
hdn hop raxemic clia cac chit ddng phan khong d6i quang. Cac chit ddng phan ddi
quang/khong d6i quang c6 thé thu dugce bang cac phuwong phap ma ngudi co hiéu biét

trung binh trong linh vuc nay da biét.
Vi du diéu ché
Vidul

4-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chit 1.1);

-10-
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Hiéu suét: 45%; diém néng chay: 147.2°C; FTIR (KBr), v/em™: 3704, 3213, 3058, 2930,
1278,1027; '"H-NMR (500 MHz, DMSO-d6, & ppm): 5.81 (1H, s), 5.84 (1H, s), 6.91
(2H, d, /=8.5 Hz), 7.19 (2H, m), 7.29 (2H, t, /=7 Hz), 7.44 (4H, m), 7.97(2H, d, J=8
Hz), 9.91(1H, s), 12.53 (1H, s); *C-NMR (125 MHz, DMSO-d6, 3ppm): 74.58, 115.60,
115.60, 115.60, 115.60, 120.58, 121.16, 126.19, 126.19, 126.43, 127.89, 127.89,127.98,
127.98, 139.54, 139.54, 139.54, 146.19, 151.90, 158.99; HRMS (m/z): 315,1285 theo
thue nghiém pic [M-H], 315.11335 theo tinh toan pic [M-H] twong tng véi cong thire
phén tir C20H16N20.

3-(5-(hydroxy(phenyl)metyl)- 1 H-benzo[d]imidazol-2-yl)phenol (hop chat 1.2);

Hiéu suit: 72%; diém nong chay: 147.2°C; FTIR (KBr), v/em™ 3240, 3031, 2924 ,1035;
'H-NMR (500 MHz, DMSO-ds, 8 ppm): 5.81 (1H, s), 5.85 (1H, s), 6.88 (1H, dd, J=1.5,
8Hz), 7.19 (2H, t, J=7Hz), 7.32 (3H, q, J= 8 Hz), 7.40 (2H, J=d, 7 Hz), 7.55 (4H, m),
9.66 (1H, s), 12.65 (1H, s); 3C-NMR (125 MHz, DMSO-d6,5ppm): 74.46, 108.90,
113.16, 116.00, 116.78, 121.77, 122.55, 126.23, 126.23, 126.23, 127.92,127.92,129.87,
131.41, 131.41, 131.41, 146.00, 146.00, 151.25, 157.67; HRMS (m/z): 315,1136 theo
thyc nghiém pic [M-H]", 315.11335 theo tinh toan pic [M-H] twong trng v6i cong thirc
phan tir C2oH16N20.

2-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol (hop chit 1.3);

Hiéu sudt: 56%; diém nong chay: 147.2°C; FTIR (KBr), v/em™ : 3704, 3213, 3058, 2930,
1278,1027; '"H-NMR (500 MHz, DMSO-d6, 8 ppm): 5.81 (1H, s, CH-OH), 5.84 (1H, s,
CH-OH), 6.91 (2H, d, J=8.5 Hz, Ar-H), 7.19 (2H, m, Ar-H), 7.29 (2H, t, /=7 Hz), Ar-
H, 7.44 (4H, m, Ar-OH), 7.97(2H, d, /=8 Hz), 9.91(1H, s, Ar-OH ), 12.53 (1H, s, N-H);
3C-NMR (125 MHz, DMSO-d6, ppm): 74.58, 115.60, 115.60, 115.60, 115.60, 120.58
, 121.16, 126.19, 126.19, 126.43, 127.89, 127.89,127.98, 127.98, 139.54, 139.54,
139.54, 146.19, 151.90, 158.99; HRMS (m/z): 315.1285 theo thuc nghiém pic [M-HJ,
315.11335 theo tinh toan pic [M-H] twong tmg véi cong thirc phan tir C20H16N20o.

(2-(4-metoxyphenyl)-1H-benzo[d]imidazol-5-yl)(phenyl)metanol (hop chit 1.4);

Hiéu suit: 84%; diém nong chay: 156-157 °C; FTIR (KBr), v/iem™! 3353, 3410, 3082,
1608, 1252, 1141, 1017; '"H-NMR (500 MHz, DMSO-ds, § ppm): 3.83 (3H, s), 5.83 (2H,
m), 8.08 (2H, d, J=8.5 Hz), 7.53 (1H, s), 7.46 (1H, d, J = 7.5Hz), 7.40 (2H, d, J=7.5
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Hz),7.31 (2H, t, J=7.5 Hz), 7.20 (2H, m), 7.10 (2H, d, J=8.5 Hz); C-NMR (125 MHz,
DMSO-ds, 8 ppm): 55.29, 74.56, 114.31, 120.76, 122.70, 126.20, 126.46, 127.86,
140.00, 146.17, 151.46; HRMS (m/z): 330.1682 theo thuc nghiém pic [M+H]" ,
330.1368 theo tinh toan pic [M+H]" twong Gmg v&i cong thirc phan tor C21H1sN20x.

pheny1(2-(3,4,5-trimetoxyphenyl)-1H-benzo[d]imidazol-S-yl)metanol (hop chét L.5);

Hiéu sudt: 92%; diém néng chay: 230-231°C; FTIR (v/em™): 3359, 3232, 3094, 1632,
1263, 1131, 1037; 'H-NMR (500 MHz, DMSO-ds, 5 ppm): 7.88 (1H, m), 7.84 (1H, m),
773 (1H, d, /=8 Hz), 7.52 (1H, d, /=8.5 Hz), 7.41 (2H, d, /=7.5 Hz), 7.32 (2H, t, J=7.5
Hz), 7.22 (1H, t, J= 7.5 Hz), 5.93 (1H, 5), 3.79-3.94 (3x-OCHz); "C-NMR (125 MHz,
DMSO-ds, § ppm): 56.62-60.28, 73.77, 106.00, 110.63, 113.34, 124.60, 126.31, 126.89,
128.13, 130.61, 131.72, 141.45, 144.07, 14527, 148.64, 153.45; HRMS (m/z):
391.1516 theo thuc nghiém pic [M+H]*, 390.1579 theo Iy thuyét pic [M+H]" tuong ung
voi cong thire phén tir C23H22N20a.

(2—(4—(dimetylamino)phenyl)-lH-benzo[d]imidazol-S—yl)(phenyl)metanol (hop chét
1.6);

Hiéu suét: 64%; diém noéng chay: 268-269°C; FTIR (KBr), v/iem™' 3312, 1604, 1220,
1136; "H-NMR (500 MHz, DMSO-ds, § ppm): 8.14 (2H, d, /=9 Hz), 7.72 (1H, s), 7.62
(1H, d, J=8.5 Hz), 7.44 (1H, m), 7.42 (2H, m), 7.32 (2H, t, J=7.5Hz),7.22 (14, J=7.5
Hz), 6.93 (2H, d, J=9 Hz), 5.89 (1H, s), 3.07 (6H, s); 3C-NMR (125 MHz, DMSO-ds,
§ ppm): 73.83, 108.39, 110.21, 111.78, 112.74, 123.76, 126.30, 126.86, 128.12, 129.22,
130.71, 131.78, 143.26, 145.43, 149.72, 153.11; HRMS (m/z): 343.1775 theo thuc
nghiém pic [M+H]", 343.1685 theo tinh toan pic [M+H]" twong Gmg v6i cong thirc phan
tir C22H21N;30.

phenyl(2-(2-(trifluorometyl)phenyl)-1H-benzo [d]imidazol-5-yl)metanol (hop chét 1.7);

Hiéu suit: 53%; diém nong chay: 154.8 °C; FTIR (KB), v/iem™ : 3357, 3057, 2905,
1124, 1019; 'H-NMR (500 MHz, DMSO-ds, 5 ppm): 5.84(1H, s), 5.87 (1H, s,), 7.20
(1H, m), 7.24 (1H, m), 7.31 (2H, t, J=7.5 Hz), 7.43 (2H,d, J=7 Hz), 7.52 (1H, s), 7.59
(1H, s), 7.77 (2H, t, J=7.5 Hz), 7.82 (1H, t, /=8 Hz), 7.93 (1H, d, J=7.5 Hz), 12.65 (1H,
s); BC-NMR (125 MHz, DMSO-d6, dppm): 74.54, 121.18, 121.18, 121.18, 122.59,
122.59,126.21,126.21,126.52,126.52, 126.52, 127.96, 127.96, 130.30, 130.30, 132.09,
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132.32, 146.11, 146.11, 149.49; HRMS (m/z): 369,1207 theo thuc nghiém pic [M+H]",
369.1214 theo tinh toan pic [M+H]" tuong tmg voi cong thirc phén tir C21HisN2OFs.

4-(5-(hydroxy(phenyl)metyl)- 1H-benzo[d]imidazol-2-y1)-2-iot-6-metoxyphenol (hop
chit 1.8);

Hiéu suit: 98%; didm nong chay: 228-229 °C; FTIR (v/em™): 3522, 3389, 3032, 1629,
1231, 1111, 1037; '"H-NMR (500 MHz, DMSO-ds, & ppm): 8.33 (1H, d, /=2 Hz), 8.20
(1H, d, /=2 Hz), 7.80 (1H, s), 7.70 (1H, d, /=8.5 Hz), 7.49 (1H, dd, J=8.5 Hz, /=1 Hz),
7.42 (2H, d, J=7.5 Hz), 7.32 (2H, t, J=7.5 Hz), 7.22 (1H, t, /=7 Hz), 5.92 (1H, 5), 3.99
(3H, s); BC-NMR (125 MHz, DMSO-ds, 8 ppm): 56.85, 73.78, 84.97, 110.54, 111.60,
113.21, 115.65, 124.38, 126.30, 126.88, 128.12, 130.33, 130.65, 145.31, 147.21, 147.81,
150.86; HRMS (m/z): 472.0426 theo thuc nghiém pic [M+H]", 472.0284 theo tinh toan
pic [M+H]" twong tng véi cong thirc phan tir C21H17IN20s.

(2-(4-(benzyloxy)phenyl)-1H-benzo[d]imidazol-5 -yl)(phenyl)metanol (hop chit 1.9);

Hiéu sut: 57%; didm néng chay: 125-126 °C; FTIR (KBr), v/em™ 3353, 3061, 1610,
1249, 1130; "H-NMR (500 MHz, DMSO-ds, § ppm): 8.10 (2H, d, /=9 Hz), 7.54 (1H,
$),7.47 BH, t, J=7.75 Hz), 7.41 (4H, t, J="7.25 Hz), 7.34 (1H, t, /= 7.5 Hz), 7.31 (2H,
t,J =175 Hz), 7.20 (4H, m), 5.82 (1H, s), 5.19 (2H, 5); '3C-NMR (125 MHz, DMSO-
ds, & ppm): 69.35, 74.58, 115.13, 120.69, 123.07, 126.21, 126.44, 127.71, 127.87,
127.90, 128.42, 136.77, 139.66, 146.20, 151.55, 159.55; HRMS (m/z): 406.1631 theo
thuc nghiém pic [M+H]*, 406.1781 theo tinh toan pic [M+H]" twong tmg v&i cong thire
phan tir C27H22N20.

Vi du thr nghiém

Hoat tinh in vitro cla cac hop chét c6 cong thirc I theo gidi phap hiru ich ¢6 thé

duoc x4c dinh bang quy trinh sau :

Thtt nghiém chéng tang sinh té bao MDA-MB-231 gidng nhu thir nghiém duoc
boc 16 trong bai bao: F. Denizot va R. Lang, J Immunol Methods 1986, 89, 2, p. 271.
Moi truong nudi cy gbm DMEM (Dulbecco’s modified Eagle’s medium) chira 10%
FCS (huyét thanh bao thai bd), 1mM natri pyruvat, 50 pg/ml penicillin va 25 ug/ml
streptomycin, moi truong vo trung voi do 4m 98%, 5% CO, & 37°C. Té bao ung thu

dwoc chuén bi va xir 1y bang trypsin, nhudm té bao bang trypan blue, tién hanh cay voi
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ty 1& 10* té bao/giéng. Sau 24 gid 0 ¢ 37°C, 5% COy, té bao duoc xit Iy véi mdi trudng
nudi cdy c6 chira cac hop chit duoc thir nghiém tai 100 uM trong 72 gio. Sau 72 gio xu
1y, hoat tinh cua ty thé succinate dehydrogenase (SDH) duoc phat hi¢n sau 3 gio u trong
moi truong nudi cdy chira 3-(4,5-dimetylthiazol-2-y1)-2,5-diphenyltetrazoli bromid
(MTT) duoc chuyén thanh tinh thé formazan hoa tan trong rugu isopropanol. Dung dich
mau tim tao ra dwoc tién hanh do bang phuong phap quang phé & bude séng 570 nm
trén ddu doc vi ban Multikan™, mdi ndng d¢ thir nghiém duoc thuc hién ba lan. Cac
chét trc ché dwoc nhan biét béng sur giam tin hiéu so sanh vai céac 16 khong chia chét e
ché. Ty 1€ trc ché ting sinh dugc tinh theo cong thirc: % e ché = 100 — (Atha nghiem / Adéi
chimg) X 100

va céc gid tri ICso trong tmg v6i ndng do hop chat cin dé e ché 50% duoc xéc dinh,

céac phép do dugc ldp lai 3 1an. K&t qué thu dwoc dugc md ta sau day:

| Kha nang trc ché t€ bao MDA-MB-231
Hop chat
ICso (ug/mL)
110 30,2042,04
L12 14,79+1,08
L17 61,66+1,83

Nhitng loi ich ¢6 thé dat duoc

Hop chét c6 cong thirc (I) hodc mubi dugc dung ctia né c6 tac dung uc ché tot
trén mot sb dong té bao ung thu. Theo do, hop chét c6 cong thirc (I) nay hitu ich lam
thudc chira bénh dé phong va diéu tri cac bénh do tidng sinh té bao bét thuong ¢ dong

vat c6 vii, chat chéng khdi u khac, chét didu tri ung thu, & day 1a ung thu vi.
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YEU CAU BAO HQ

1. Hop chat c6 cong thire chung (I) hodc mubi ctia no:

, " R1— R,
LG

trong do:

X 1a nhém (phenyl)metanolyl; va

Y la nhém hydro; va

R; 12 nhém hydro, hydroxy, nitro, triflometyl hodc metoxy; va

R» 14 nhém hydro, hydroxy hodc metoxy; va

R; 14 nhém hydro, hydroxy, metoxy, dimetyl amino hoac benzyloxy; va

R4 12 nhém hydro, metoxy, iot, hodc chét déng phan lap thé hodc mubi chép nhan
duoc vé& mat sinh 1y ctia chiing.

2. Hop chit c6 cong thire chung (1) theo diém 1, trong d6 c4c hop chit nay la:
4-(5-(hydroxy(phenyl)metyl)-1H-benzo[d]imidazol-2-yl)phenol;
3-(5-(hydroxy(phenyl)metyl)- 1 H-benzo[d]imidazol-2-yl)phenol;
2-(5-(hydroxy(phenyl)metyl)- 1 H-benzo[d]imidazol-2-yl)phenol;
(2-(4-metoxyphenyl)-1H-benzo[d]imidazol-5-yl)(phenyl)metanol;
phenyl(2-(3,4,5-trimetoxyphenyl)-1H-benzo[d]imidazol-5 -yl)metanol;
(2-(4—(dimetylamino)phenyl)-1H—benzo[d]imidazol-S-yl)(phenyl)metanol;
phenyl(2-(2-(trifluorometyl)phenyl)-1H-benzo[d]imidazol-5 -yl)metanol;

4-(5-(hydroxy(phenyl)metyl)- 1 H-benzo[d]imidazol-2-yl)-2-iot-6-

metoxyphenol;
(2-(4-(benzyloxy)phenyl)- 1 H-benzo[d]imidazol-5-yl)(phenyl)metanol;

va céc tautome, chat dong phan 1ap thé va mudi cia ching.

3. Duge phim chira hop chét theo didm bt ky trong s6 cac diém tir 1 dén 2 hodc mudi

ciia n6 1am thanh phan hoat tinh.
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4. Duoc phém két hop chtra hop chét, hoic mudi duoc dung cia ching, nhu duoc xic

dinh trong diém bat ky trong s6 cac diém tir 1 dén 2, va

(a) chét chéng tang sinh dé didu tri bénh ting trudng t& bao bit thuong & dong vit co
v, hoac

(b) chit chéng khdi u khéc.

(c) chét diéu tri ung thu, cu thé & ddy 1a ung thu vi.
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