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(57) Sang ché dé cap dén hop chat ma hiru dung lam chat hoat hoa kénh IK1. Theo két qua
nghién ctru trén chét hoat hoa kénh IK 1, cac tac gia sang ché da phat hién ra rang hop chit
benzothiophen thé hién tac dung chira bcnh dau ndi tang, dau do viém, dau do viém xuong
khép, dau than kinh, hodc rdi loan gay ra dau & co va khép, do d6 hoan thanh sang ché.
Hop chit theo sang ché ¢o tac dong hoat hoa kénh IK1, va cling c6 thé duoc sir dung lam
tac nhan dé phong va/hodc diéu tri dau noi tang, dau do viém, dau do viém xwong khép,
dau than kinh, hoidc rdi loan gy ra dau & co va khép. Ngoai ra, chit hoat hoa kénh IK1 ¢
thé dugc dung 1am tic nhan dé phong va/hodc diéu tri dau do viém, dau do viém xuong
khép, dau than kinh, va réi loan gy ra dau & co va khép.
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Linh vue ky thuit dugc dé cip

Séng ché d& cap dén hop chit benzothiophen hitu dung lam thanh phan hoat
tinh trong dugc phém, cu thé 1a duoc phém dé diéu tri dau noi tang, dau do viém, dau
do viém xwong khép, dau than kinh, hodc rdi loan gdy ra dau & co va khop. Ngoai ra,
sang ché dé cap dén tac nhan dé phong va/hodc didu tri dau do viém, dau do viém
xuong khép, dau than kinh, hodc rdi loan gay ra dau & co va khop chira chat hoat hoa
kénh kali dugc hoat hoa boi canxi dan trung gian (sau ddy goi tat 1a chat hoat hoa kénh

IK1).
Tinh trang ky thuit ciia siang ché

Keénh kali dugc hoat hoa bai canxi duge biéu hién trong céc té bao dong vat
khéc nhau, va dong vai trd quan trong trong su diéu chinh céc chic ning té bao. Theo
do, kénh kali duoc hoat hoéa bdi canxi thuc hién bai tiét kali bang cach mo kénh dép
g dé lam tang canxi ndi bao trong céc té bao d& bj kich thich va cac té bao khac, va
diéu chinh c4c hiéu thé mang bang cach cam tmg su cuong phan cuc mudn. Kénh kali
duoc hoat hoa boi canxi duge phan loai thanh kénh dan lén (BK), kénh din nho (SK),
va kénh dan trung gian (IK). Trong sb cac kénh nay, da dugc xac nhén la kénh IK dugc
biéu hién trong cac té bao bach cdu, cac hdng cau, cac nguyén bao soi, cac t€ bao noi
mac, cac biéu mo duomg hd hip, duong tiéu hoa, cac day than kinh ngoai vi, cdc hach
ré lung. va cdc té bao twong tu va da dugc dé nghi la kénh IK c6 lién quan dén cac
bénh ma huong dén cac bénh nay (CurrentMedicinal Chemistry, 2007, vol. 14, p.
1437-1457). Ngoai ra, tir thuc té da duoc bao cdo la kénh mo kép IK1/SK cai thién cac
co quan ndi tang va nhu dong rudt bat thuomg (Gastroenterology, 2008, vol. 134, Issue
4, Supplement 1, p. A-544, T1386), kha nang diéu tri hoi ching kich thich ruét (IBS-

irritable bowel syndrome) da dugc dé xudt.

Mat khac, ¢6 bao céo réng kénh IK1 duoc biéu hién theo hé than kinh cam
giac, nhung khong c6 su thay doi trong mic biéu hién theo mo hinh dau than kinh va
md hinh dau do viém (Neuroscience, 2005, vol. 131, p. 161-175) va béo cdo rang IK1
~¢o lién quan dén tac dung giam dau cta chat chu van PPAR (The Journal of

Pharmacology va Excho Experimental Therapeutics, 2006. vol. 319, p. 1051-1061).
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Tuy nhién, quan diém nhét dinh da khong thu duoc su lién quan gitta kénh IK1 va rdi
loan dau. Hon nita, chua c6 bdo cdo nao cho thdy riang chat hoat héa kénh IK1 1a chét
tac dong trong dau do viém, dau do viém xuong khép, dau than kinh, hodc rdi loan gay

ra dau ¢ co va khop, dung cho cac moé hinh ddng vat bénh li.
Ban chit ky thuit ciia sing ché
Vién dé duoc giai quyét boi sang ché

Séng ché dé xuét hop chit mdi ma hitu dung lam thanh phén hoat tinh cua
thudc, cu thé 1a, duoc phém dé phong va/hodc diéu tri dau ndi tang, dau do viém, dau
do viém xuong khép, dau than kinh, hodc réi loan gay ra dau & co va khép.

Ngodi ra, sang ché dé cép dén tac nhan dé phong hodc diéu tri dau do viém,
dau do viém xuong khép, dau than kinh, hogc rdi loan gdy ra dau & co va khép chira
chét hoat hoa kénh IK1.

Phuong thirc giai quyét cac van dé

Céc tac gia sang ché da tién hanh cac nghién ctru chuyén sdu trén cac chét hoat
hoa kénh IK1, va do d6, céc tac gia da phat hién ra ring hop chét benzothiophen theo

sang ché cé cac tdc dong hitu dung, do dé hoan thanh sang che.

Theo do, sang ché d€ xuat dén hop chat c6 cong thirc (I) hodc mudi cta ching,
va duge phdm bao gém hop chit co cong thie (I) hodc mudi ciia chung va ta dugc

duoc dung.

Cong thure 1

(trong do,
X 14 -O-, -CH»-, -NH-, hoic -N (alkyl bac thip)-,

n la s6 nguyén nam trong khoang tur 1 dén 3,
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R! 14 -H, halogen, hodc alkyl béac thap,
R? va R3 1a giéng nhau hoac khac nhau, va 1 -H, halogen, alkyl bac thap, hodc halo-
alkyl bac thép,
R* 14 -H hodc -Lk-NH-R?,
Lk 14 alkylen bac thap hodc lién két,
RO 14 alkyl béac thép, -alkylen bac thdp-OH, hoac xycloalkyl,
mién 1a trong trudng hop ma R* 1a -H, X 1a -N (alkyl bac thip)-, va
R’ 1a -H hoic alkyl bac thip.)
Ngoai ra, trir khi dugc mo ta khac di, khi cac ky hiéu theo cong thirc hda hoc

nhit dinh trong ban mé ta nay ciing dwoc sir dung theo cong thirc héa hoc khac, céc ky

hiéu giong nhau mi€u ta cac y nghia giong nhau.

Hon nita, d& c6 phat hién bing cac thir nghiém dugc ly dung cho cac mo hinh
dong vat bénh ly ma chét hoat hoa kénh IK 1 14 hitu hiéu cho dau do viém, dau do viém
xuong khop dau than kinh, hodc réi loan gay ra dau & co va khép, do d6 hoan thanh

sang che.

Theo d6, sang ché d& xuét dén tic nhan dé phong va/hodc diéu tri dau do viém,
dau do viém xuong khop dau than kinh, hosc rdi loan gy ra dau & co va khép chia
chét hoat hoa kénh IK 1 l1am thanh phéan hoat tinh,

Hon nita, sang ché dé xudt dén duoc phém dé diéu tri dau noi tang, dau do
viém, dau do viém xuong khdp, dau than kinh, hodc réi loan gy ra dau & co va khop
chtra hop chit c6 cong thire (I) hodc mudi cta ching.

Trong khi do, dugc phém bao g6m chéat dé diéu tri dau noi tang, dau do viém,
dau do viém xuong khop, dau than kinh, hodc rdi loan gay ra dau & co va khép chira
hop chét co cong thire (I) hodc mubi clia chung.

Hon nita, sang ché dé xuét:

(1) hop chét cé cong thuc (I) hodc mudi cua ching dé sir dung trong san xuét dugc
phdm dé diéu tri dau néi tang, dau do viém, dau do viém xuong khép, dau than kinh,
hodc rdi loan gay ra dau & co va khép;

(2) hop chét c6 cong thue (I) hodc mudi cla ching dé sir dung diéu tri dau ndi tang,
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dau do viém, dau do viém xuong khdp, dau thin kinh, hodc réi loan gay ra dau & co va
khop;

(3) hop chit c6 cong thire (I) hoic mudi ctia chung dé diéu tri dau noi tang, dau do
viém, dau do viém xuong khop, dau than kinh, hogc ri loan gy ra dau & co va khop;

va

Trong khi d6, thuat ngir “dbi tuong” la con ngudi hodc dong vat khac can
phong hodc didu tri, va theo phuong 4n nhit dinh, 13 con nguoi can phong hodc diéu

tri.
Hiéu qua dat dugc cua sang ché

Hop chét c6 cong thic (I) hoidc mudi cta chiung co6 tac dong hoat héa kénh
K1, va c6 thé duge dung lam tac nhan d& phong va/hoic diéu trj dau ndi tang, dau do

viém, dau do viém xuong khdp, dau than kinh, hodc rdi loan gay ra dau & co va khop.

Ngoai ra, chat hoat hoa kénh IK1 cfing ¢6 thé duge sir dung lam tic nhan dé
phong va/hoac diéu trj dau do viém, dau do viém xuong khép, dau than kinh, hodc roi

loan gay ra dau ¢ co va khop.
Mo ta chi tiét sang ché

Sau day, sang ché s@ duoc mo ta chi tiét.

7
A9

Trong ban md ta nay, “alkyl bac thap” la alkyl mach théng hodc mach nhanh cé
tir 1 dén 6 nguyén tir cacbon (con dugc goi tt 1a Ci6 alkyl; sb cacbon sau day duoc
goi theo cach gidng nhu vay), va cac vi du cua chung bao gbém metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, va hodc alkyl béac
thép tuong tu. Theo phuong an khéc, alkyl bac thap 1a Ci4 alkyl, theo phuong an khic
nira, alkyl bac thap 1a metyl. etyl. n-propyl. hodc tert-butyl. van theo phuong an khac,
alkyl bac thap la metyl, van theo phuong an khac, alkyl bac thép 14 alkyl mach thang
hodc mach nhanh c6 4 nguyén tir cacbon (Cy4 alkyl), va van theo phuong an khac, alkyl

bac thap la tert-butyl.

Trong ban mo ta, “halo-alkyl bac thap” 1a alkyl bac thip duoc thé tir 1 dén S
nguyén tir halogen. Theo phuong an khéc, halo-alkyl bac thap 1a alkyl bac thap dugc
thé tir 1 dén 3 nguyén tit halogen, va theo phuong 4n khéc nita, halo-alky! bac thép la -
CFs.
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Trong ban mo6 ta, “alkylen bac thép” la Ci alkylen mach thrfmg hoac mach
nhanh, va céc vi du cia ching bao gdm metylen, etylen, trimetylen, tetrametylen,
pentametylen, hexametylen, propylen, metyl metylen, etyl etylen, 1,2-dimetyl etylen,
1,1,2,2-tetrametyl etylen, va cac alkylen bac thip tuong tu. Theo phwong an khac,
alkylen ‘béc thdp 1a Ci4 alkylen, theo phuong 4n khéc nita, alkylen bac thip 1a Cs

alkylen, va van theo phuong 4n khac, alkylen béac thap la metylen.
Trong ban mo ta, “halogen”™ la F, Cl, Br, hodc I.

Trong ban md ta, “xycloalkyl” la nhém vong hydrocacbon no c6 tir 3 dén 10
nguyén tir cacbon (Cs.i0), va ¢6 thé ¢6 cdu. Céc vi du clia chiing bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, adamantyl, va céc
xycloalkyl twong tw. Theo phuong 4n khéc, xycloalkyl 14 xycloalkyl c6 tir 3 dén 8
nguyén tu cacbon (Cjg xycloalkyl), va theo phuong an khac nita, xycloalkyl la

xyclobutyl.
Céc phuong an theo sang ché dugc thé hién dudi day.

(1) Hop chit c¢6 cong thirc (I) va mudi ctia chung, trong d6 R! 1a -H, -F, hoac -CHs,
theo phuong an khéc, R' 1a -H hodc alkyl bac thip, theo phuong an khac nita, R' 1a -H
hodc -CHs, van theo phuong an khac, R' la -H, van theo phuong 4n khac, R' la
halogen, van theo phuong 4n khac, R' 1a -F, van theo phuong 4n khac, R' 1a alkyl bac

thdp, va van theo phuwong 4an khac, R! 14 -CHs.

(2) Hop chét c6 cong thire (I) va mudi cia chung, trong d6 R? 1a -H hodc halogen,
theo phuong an khac, R? 1a -H, -F, hoic -Cl, theo phuong an khac nita, R? 1a -H, van

theo phwong 4n khac, R? 1a halogen, va van theo phuong an khac, R? 1a -F hoic -Cl.

(3) Hop chiét c6 cong thire (I) va mudi cta chiing, trong d6 R? 14 halogen hozc halo-
alkyl bac thép, theo phuong an khéc, R’ 1a -F, -Cl, ho#c -CFs, theo phuong 4n khac
nita, R® 1a halogen, van theo phuong 4n khac, R? 1a -F hoic -Cl, van theo phuong an
khéc, R? la -Cl, van theo phuong an khéc, R* la halo-alkyl bac thdp, va van theo

phuong an khac, R? 1a -CFs.
(4) Hop chét c6 cong thire (I) va mudi cua chung, trong d6 R* 1a -Lk-NH-R®.

(5) Hop chét c6 cong thire (I) va mudi clia chiing, trong d6 Lk 1a alkylen bac thip,
theo phuong an khac, Lk 1a Cy4 alkylen, va theo phuong 4n khéac nita, Lk 1a -CHa-.
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(6) Hop chit c6 cong thuc (I) va mudi cia chung, trong do R® 1a C4 alkyl, -Ca
alkylen-OH hodc Ci. xycloalkyl, theo phuong an khac, R® 1a Css xycloalkyl, theo
phuong an khac nita, R® 1a xyclobutyl, van theo phuong 4n khac, R 1a C4 alkyl, va van

theo phuong 4n khac, R 1a tert-butyl.

(7) Hop chét c6 cong thirc (I) va mudi ctia ching, trong d6 R® 14 -H hosc -CHs, va

theo phuong én khac, R° 1a -H.

(8) Hop chét co cong thtre (I) va mudi cla chung, trong d6 X 1a -O- hodc -CHz-, theo
phuong an khac, X la -O-, va theo phuong an khéc nita, X 1a -CHa-.

(9) Hop chat c¢6 cong thirc (I) va mudi ciia chung, trong d6 n bang 2.

(10) Hop chat co cong thire (I) va mudi clia chung, ma 1a sy két hop cua 2 hodc nhiéu

cac phuong an dugc md ta trong muc tir (1) dén muc (9).

Ngoai ra, cac vi du cu thé cta sy két hop trong muc (10) bao gém cac phuong

an sau day.

(11) Hop chét ¢6 cong thire (I) va mudi ctia chiing, trong d6 R! 14 alkyl béac thap, R?
la -H, R? 1a halogen, R* a -Lk-NH-R®, Lk 1a -CHa-, R? 1a C3.g xycloalkyl, R’ 1a -H, X
14 -O-, va n bang 2.

(12) Hop chét c6 cong thirc (I) va mudi cua chung, trong do R' 1a -H, R? 1a halogen,
R? 1 halo-alkyl bac thap, R* la -Lk-NH-R’, Lk 1a -CH>-, R® la Cs.s xycloalkyl, R® 14 -
H, X 14 -O-, va n bang 2.

(13) Hop chét c6 cong thire (I) va mudi ctia chung, trong d6 R! 14 alkyl bac thép, R?
1a halogen, R? 1a halogen, R* 1a -Lk-NH-R’, Lk 1a -CHa-, R Ia Cs.g xycloalkyl, R3[4 -
H, X la -O-, va n bang 2.

Ngoai ra, cac vi du vé cac phuong an khac cua sy két hop trong muc (10) bao

gém cac ph?m tur ph?m (a) dén phén (D).
(a) Hop chét c6 cong thire (I) va mudi cia chung, trong dé R* 1a -Lk-NH-R°.
(b) Hop chat & phén (a) va mudi ctia ching, trong d6 X la -O- hoic -CHa-.
(¢) Hop chét & phan (b) va mudi ctia ching, trong d6 n bang 2.
(d) Hop chét & phén (c) va mudi cua ching, trong d6 Lk 14 -CHa-.

(¢) Hop chét & phan (d) va mudi cua chung, trong d6 R® 1a -H.
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(f) Hop chét & phéan (e) va mudi ciia chiing, trong d6 R® 1a Cy4 alkyl, -Cs alkylen-OH,

hoac Cs.g xycloalkyl.

Céc vi du vé cac phuong 4n cua hop chét cu thé duge bao gdm trong sang ché
bao gém cac hop chat sau ddy va cac mudi clia chung:

axit 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)
metyl]morpholin-4-yl} benzoic,

axit 5-(6-clo-2-flo-1-benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)
metyl]jmorpholin-4-yl} benzoic,

axit  2-{(3R)-3-[(tert-butylamino)metyl)piperidin-1-yl}-5-[6-(triflometyl)-1-
benzothiophen-3-yl] benzoic,

axit 5-[5-clo-6-(triflometyl)-1-benzothiophen-3-yl]-2-{(2R)-2-[(xyclobutylamino)
metyl]morpholin-4-yl} benzoic, hodc

axit 5-(6-clo-5-(flo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)
metyl]morpholin-4-yl} benzoic.

Céc vi du vé cac phuong an khac ctia hop chét cu thé duoc bao gdm trong sang
ché bao gbém céc hop chét sau ddy va cac mudi ctia chung:

hydroclorua cua axit 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl} benzoic,

hydroclorua  cvoa  axit 5-(6-010-2-ﬂo-1-benzothiophen-3—y‘l)-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl} benzoic,

hydroclorua cta axit 2-{(3R)-3-[(tert-butylamino)metyl]piperidin-1-yl}-5-[6-
(triflometyl)-1-benzothiophen-3-yl] benzoic,

hydroclorua cua axit 5-[5-clo-6-(triflometyl)-1-benzothiophen-3-yl]-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl} benzoic, hodc

hydroclorua cta axit 5-(6-clo-5-flo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl} benzoic.

Céc hop chit co cong thuce (I) ¢ thé ¢d mét cac chat dong phéan hinh hoc tuy
thudc vao cac kiéu phan tir thé ciia chung. Trong ban md ta ndy, ngay ca trong cic

trudong hop céc hop chét c6 cong thire (T) chi xudt hién trong mot dang chét dong phan,
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sang ché bao gém cac dong phan khac va cling bao gom cac dong phan duoc tach ra

hoac hdn hop cla chung.

Ngoai ra, hop chét c6 cong thirc (I) ¢6 thé c¢6 nguyén tir cacbon khong d6i
xtmg hoac khong déi xtmg truc, va cac chét ddng phan quang hoc dugc dya trén d6 co
thé c6 mit. Sang ché ciing bao gébm déng phan quang hoc dugc tach ra clia hop chit co

cdng thirc (I) hodc hén hgp cua chung.

Hon nita, sang ché ciing bao gbm tién duge chit duge dung cua hop chat duogc
dai dién boi cong thie (I). Tién duge chit duge dung la hop chét c6 nhém ma ¢6 thé
duoc chuyén thanh nhém amino, nhom hydroxyl, nhom carboxyl, hodc cac nhom
twong tu bing sy phan ly trong dung méi hogc trong cac diéu kién sinh ly. V& nhém
tao thanh tién duoc chat, cdc nhom duge mo ta trong Prog.Med., 1985, vol. 5, p. 2157-
2161, va “Pharmaceutical Research and Development, Drug Design” (Hirokawa

Publishing Company), 1990, vol. 7, p. 163-198 co6 thé duoc minh hoa bé’mg vi du.

Ngoai ra, mudi ctia hop chét ¢6 cong thire (I) 1a mudi duoe dung cia hop chat
¢6 cong thire (I), va hop chit ¢6 cong thire (I) co thé tao thanh mudi bd sung axit hogdc
mudi véi bazo tiy thudc vao céac kiéu phan tir thé cta chung. Cac vi du cu thé v& mudi
bao gdbm cac mudi bd sung axit cua cic axit vO co nhu axit clohydric, axit
hydrobromic, axit hydroiodic, axit sulfuric, axit nitric, axit phosphoric, va axit vd co
twong ty, va cac axit hitu co nhu axit formic, axit axetic, axit propionic, axit oxalic,
axit malonic, axit succinic, axit fumaric, axit maleic, axit lactic, axit malic, axit
mandelic, axit tartaric, axit dibenzoyltartaric, axit ditoluoyltartaric, axit citric, axit
metansulfonic, axit etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit
aspartic, axit glutamic, va cac axit hiru co tuong tu, cac mudi véi cac bazo vo co nhu
natri, kali, magie, canxi, nhom, va cac mudi twong tw, va cac bazo hitu co nhu
metylamin, etylamin, etanolamin, lysin, ornitin, va cdc bazo tuong tu, cac mudi voi
cac axit amin khac nhau nhu axetylleuxin, va cac mubi twong tu va cac dan Xudt axit

amin, mudi amoni, va cac hgp chat tuong tu.

Hon nita, sang ché cling bao gdém céc hydrat hodc céc solvat khac nhau cua
hop chét c6 cong thie (I) hodc mudi ctia chiing, va céc chat tinh thé da hinh. Ngoai ra,
sang ché cling bao gdm cac hop chat dan nhén véi cac dong vi phong xa hodc khong

phong xa khac nhau.
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Phuong phéap diéu ché

Hop chit ¢6 cong thic (I) va mudi cla chung c6 thé duoe diéu ché bing céch
ap dung cac phuong phap téng hop da biét khac nhau, sir dung céc ddc trung dua trén
cAu tric co ban cua ching hodc céac kiéu phé“m ttr thé. Tai thoi diém do, co thé hiru hiéu
trong cong nghé diéu ché ma nhom chtrc duge thé bang nhém bao vé phu hgp (nhom
ma c6 thé d& dang bi chuyén thanh nhom chirc) & giai doan tir vét liéu ban déu dén ban
thanh phdm tiy thudc vao céc kidu nhém chirc. V& nhém bao vé nay, cac nhom bao vé
duoc mo ta trong “Greene's Protective Groups in Organic Synthesis (xuét ban lan thu
4,2006)” dugc viét bai P. G.M. Wuts va T. W. Greene c6 thé dugc minh hoa béng vi
du, va cac nhém béo vé nay tuy thude vao cac diéu kién phan tng. Trong phuong phap
nay, d4u tién, nhom bao vé duge dua vao, phan tng duge thuc hién, va nhom bao vé

duoc loai bo, néu can thiét. Bang cach nay, c6 thé thu dugc hop chat mong mudn.

Ngoai ra, tién duoc chat cia hop chét co cong thie (I) co thé dugc diéu ché
bang cach thuc hién thém phan tng bang cach dua vao nhom dic biét & giai doan tir
vat lidu ban ddu dén ban thanh phim theo cich gidng nhau nhu tién dugc chat cta
nhém bao vé dugc mo ta trén, hodc str dung hop chét thu duoc c6 cong thirc (I). Phan
g c6 thé dugc thyc hién bing cach ap dung cdc phuong phap dugc biét tir cac
chuyén gia trong linh vuc chuyén nganh nhu phuwong phip este hoa, amit hoa, khir

nudce, hodc cac phuong phéap thong thuong.

Sau day, cac phuong phap diéu ché tiéu biéu cho hop chat cé cong thirc (I) s&
duoc mé ta. Mdi phuong phép diéu ché ciing c6 thé dugc thuc hién c6 tham chiéu dén
cac Tai liéu tham khao dugec mo ta trong ban mo ta. Ngoai ra, phuong phap diéu ché

theo sang ché khong bi gidi han véi cac vi du duge mo ta dudi day.

So db phan ung 2

<>j
BOH <

0
\R + OR®

(A) (B) M

(Theo so d6 phan tng, Hal la Cl, Br, hodc I.)
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Hop chét c6 cong thire (I) bao gém (i) hop chét ¢ cong thirc (I), trong d6 R 1a
alkyl bac thap (sau ddy goi tit 1a hop chét co cong thirc (I-1)), va (ii) hop chét ¢ cong
thirc (I), trong do R3 1a -H (sau ddy goi tat 1a hop chit c6 cong thuc (I-2)). Mdi phuong

phap diéu ché thong thuong sé duoc mo ta dudi day.

(1) Hop chét co cong thue (I-1) c6 thé duge diéu ché tir cac hop chét (A) va
(B). Phan ung duoc goi la phan ung ghép doi Suzuki, trong d6 hop chit (I) duoc diéu
ché bing cach phan (g axit boronic hop chit (A) va hop chat (B). Phan tng c6 thé
dugc thue hién trong su khong c¢6 mit cia dung mdi, hodc dung mdi tro vdi phéan ting,
nhu céc hydrocacbon thom bao goém toluen, xylen va cac hydrocacbon thom twong tu,
céc ete bao gdm Et,0, THF, DME, dioxan, va céac ete twong tu, cac hydrocacbon d
halogen hoa bao gdm DCM, DCE, cloform, va cac hydrocacbon d halogen hoa turong
tu, va cadc dung moi aprotic bao gém DMEF, DMSO, EtOAc, CH3CN, va cac dung moi
aprotic tuong tu, va trong diéu kién lam néng dén nhiét do nhiét do hdi luu tir nhiét do
phong. Phan tng dugc thuc hién trong su ¢6 mit ctia paladi, phdi tir photphin, va bazo
kim loai. V& paladi, Pd (PPhs)s, Pd (OAc)s, Pdadbas, va céc paladi ¢ thé dugc sir
dung. V& phdi tir photphin, BINAP, DPPF, PPhs, P (Bu')s va cic phdi tir photphin
tuong tu co thé duoc sur dung. V& bazo kim loai, Na;CO3, K2COs, Cs2CO3, NaOBuU!,

K3POy va cac bazo kim loai twong tu cé thé duoc st dung.

(i) Hop chét co cong thuc (I-2) cé thé dugc diéu ché béng su khtr alkyl hoa
R’ ctia hop chit c6 cong thue (I-1). Vi du, su khir alkyl héa 1a sy thity phan va céc qua
trinh tuong tu. Trong trudong hop thily phan kiém, céc bazo kim loai nhu NaOH, KOH,
NayCOs, Cs2COs, va cic bazo kim loai twong tu c6 thé duoc st dung. Trong trudng
hop thuy phan axit, axit clohydric va cac axit tuong tu cé thé duoc sir dung. Trong ca
cac truong hop, nhiét d6 phan ung tir diéu kién lam lanh bang nudc da dén diéu kién
nhiét d6 hdi luu, va c6 thé thuc hién phan Ung trong céac diéu kién trong d6 chat nén
khong dugc phan huy. Vé dung méi, cac ancol nhu MeOH, EtOH, va céc ancol twong
ty, cac dung mdi aprotic nhu DMF, DMSO, va cac dung mdi aprotic tuong tu, nudc

hodc cédc dung moi hdn hop ctia ching ¢6 thé dugce sir dung.

Quy trinh téng hop vat liéu ban dau 1
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So d6 phan tmg 3
HO_ oH
Br B~
R? R?
\ R1 E— \ R1
R® S =& S

(1 (A)

Hop chét ban dau (A) c6 thé thu dugc bing cach phan tmg hop chat (1) va cac

hop chét axit boric nhu triisopropylborat va cac hop chat tuong tu.

Trong phan tmg nay, hop chat (1) va hop chét axit boric nhu triisopropylborat
va cac hop chat tuong tu duogc tron theo céc lugng twong dwong, hodc mot trong hai
hop chét nay theo luong du, chat phan tng organolithium nhu nBuLi va cac chit phan
tng tuong tu dugc bd sung vao hdn hop trong diéu kién 1am lanh t5t hon 12 nim trong
khoang tir -78°C dén 0°C, va san phdm thu dugc dugc khudy trong dung moi tro véi
phan tmg hodc trong sy khong c6 mat cia dung moi thuong trong khoang tr nhiét do
thip dén nhiét do phong, t6t hon 14 trong khoang nhiét d tir 0°C dén 30°C, trong thoi
gian tir 0,1 gio dén S ngay. Céc vi du vé dung moi da st dung & dy bao gbm, nhung
khong bi gi¢i han voi, cac hydrocacbon nhu hexan va cac hydrocacbon tuong tu, va
céc ete nhu Et,0, THF, va cac ete twong tu mién 1a dung moi khong gdy anh hudng

dén phan tmg.
Quy trinh téng hop vat lidu ban dau 2

So dd phan tmg 4

Hal - Hal

) (B)

Hop chit ban dau (B) c6 thé thu dugc bing cach phan tmg hop chét (2) va hop
cht (3).

Trong phan ung nay, hop chét (2) va hop chét (3) duge tron theo cac lugng

tvong duong, hodc mot trong hai chét nay theo lugng du, va hdn hop duge khudy
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trong dung moi tro véi phan tmg trong sy khong c6 mit cua dung moi, thuong trong
khoang thoi gian tir 0,1 gid dén 5 ngay tir lam ngudi dén lam nong dén nhiét do hoi
lru, t6t hon 1a trong khoang nhiét do tir 0°C dén 80°C. Cac vi du vé dung méi dugc su
dung & day bao g6m, nhung khong bi gi¢i han véi, cac hydrocacbon thom, céc ete, céc
hydrocacbon da halogen hoa, DMF, DMSO, EtOAc, CH3CN, va cac dung moi hdn
hop cua ching. Khi phan tmg dugc thuc hién trong sy ¢6 mdt cia bazo hiru co nhu
TEA, DIPEA., va cac bazo hitu co twong tu. hodc trong su c6 mét clia bazo v co nhu
K>CO3, NaxCO3, KOH, va cac bazo vo co tuong ty, truong hop nay co thé thuén loi vé

tién trinh troi chay ctia phan img.
Tai liéu tham khao

S. R. Sandler va W. Karo, “Organic Functional Group Preparations”, xuét ban lan thir 2,

vol. 1, Academic Press Inc., 1991

“Courses in Excho Experimental Chemistry” (xuét ban 1an thu 5) duoc bién tap bai

The Chemical Society of Japan, vol. 14 (2005) (Maruzen Co., Ltd.)

Quy trinh téng hop vat liéu ban dau 3

So d6 phan tng 5
X Lk—OH_ X Lk—OH
Fo5 « j/ « j
N N
H o)
OR5 (3-1)
— OR5
Hal
(2) Hal 4
x Lk—N-R’
Lk Lv H
(<)
<<)
(B-1)

(Theo so d phan ung, Lv 1a halogen, -OMs, -OTs hodc céc gbc tuong tur.)
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Hop chét (B-1) 1a phuong 4n ctia hop chét ban dau (B) thu duoc boi su chuyén
hoa hop chét (4), ma thu dugc bing cach phan ung hop chat (2) va hop chat (3-1),
thanh hop chét (5) va sau dé phan tng voi hop chét (6). Hop chét (4) thu duge tir hop
chit (2) va hop chét (3-1) theo cach gidng nhau dugc md ta trong Quy trinh téng hop
vat li€u ban diu 2 dugc mé ta trén. Hop chét (5) thu dugc béng su chuyén héa nhom
OH ctia hop chét (4) thanh nhom roi chuyén nhu halogen, -OMs, -OTs, hoic cac nhém
twong ty st dung cac phuong phép thong thuong (“Courses in Excho Experimental
Chemistry” (xuét ban lan thu 5) bién tap bdi The Chemical Society of Japan, vol. 14
(2005) (Maruzen Co., Ltd.)). Budc cudi cung, hop chét (B-1) thu dugc bang cach phan
ung hop chét (5) va hop chét (6) sir dung céc diéu kién gidng nhau nhu trong Quy

trinh téng hop vat liéu ban dau 2 duoc mo ta trén.

Hop chét c¢6 cong thirc (I) duoc tach ra va dugc tinh ché lam hop chét tu do,
mudi cta ching, hydrat, solvat, hodc chét da hinh dang tinh thé. Mudi ctia hop chit co

cong thire (I) c6 thé duge diéu ché bai phan tmg tao thanh mubi thuong.

Viéc tach ra va tinh ché dugc thuc hién bang cach 4p dung cic cong doan héa
hoc thong thuong nhu tich chiét, két tinh phan doan, cac kiéu khéc nhau cua sic ky

phéan doan, va cac cong doan tuong tu.

Céc chat ddng phan khac nhau co thé duge diéu ché bang cach lua chon hop
chét ban dau thich hop, hodc co thé duoc phén tach st dung sy khac biét vé cac tinh
chit vat ly gitra cac dong phéan. Vi dy, céc chit ddng phan quang hoc thu dugc bing
cac phuwong phéap phén tich quan hoc thong thuomg (vi dy, két tinh phan doan dén dén
mubi dong phan khong déi quang véi bazo hodc axit quang hoat, hodc phép sdc ky sir
dung c6t thu tinh hodce cac phuong phap tuong tu) cua hdn hop triét quang, va cling ¢6

thé dugc diéu ché tir hop chat ban diu quang hoat thich hop.

Hoat tinh duoc ly ctia hop chat ¢6 cong thirc (I) dd duoc xac nhén béi cac thir

nghiém dugc thé hién dudi day.

Ngoai ra, trong cac vi du thir nghiém tur 2 dén 6, 0,5% metyl xenluloza dang

huyén phu da duoc sir dung 1a thude thir.
Vi du thr nghiém 1: Thir nghiém phép do hoat tinh m¢ kénh 1K1

Céc té bao ((1) cac t& bao T84 (ma duoc biét dén lam cac té bao biéu hién
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Kénh IK1) hoic (2) cac t bao biéu hién Kénh IK1 & nguoi (Gen chuyén:
NM_002250,2, st dung céc té bao: CHO dhfr-)) duge nudi & khay vi thé giéng c6 384
giéng dé dugc 12000 té bao/giéng. Sau khi & qua dém, mdi trudong da duoc hut, va 20
uL FLIPR chét phan tng thit nghiém hiéu thé mang (BO cong cu thir nghiém hiéu thé
mang FLIPR, dugc san xudt boi Molecular Devices LLC) da dugc bd sung vao moi
truong, sau d6 U & nhiét do phong trong khoang 1 gio. Cuong do huynh quang da duoc
do & budc song 530 nm/590 nm, ma da duoc dét ¢ tri s6 trudc. Thém 20 pL dung dich
dém chura thude thtr (ma chira 0,01% axit pluronic va 20 mM Hepes-NaOH (pH7,4);
0,2% CHAPS trong HBSS) vao, sau d6 u & nhiét do phong trong khoang 1 gio, va tri
s6 bd sung di dugc do. Hoat tinh cua thudc thtr d3 duoc xac dinh tr cac tri sb tuong
di ma liéu phap NS-309 (6.7-diclo-1H-indol-2,3-dion 3-oxim, dugc san xuat boi
Sigma-Aldrich Co., LLC; 0,2 uM; dung dich DMSO) d& duoc dat 1a 100%, va liéu
phéap DMSO da dugc dit 1a 0%. Tri s hoat héa (%) & mdi nong do da dugc v& dua
theo ndng dd cua thude thi, va tri s6 ECso da dugc tinh bang phuong phap hoéi quy

Logitic.

Céc tri s6 ECso ctia anh hudng md Kénh IK1 ciia nhiéu hop chét vi du dién
hinh theo sang ché dugc thé hién theo Bang sau day (trong Bang nay, S6 thir tu c6
nghia 1a s6 lugng, va Ex c6 nghia la s6 hop chit vi du. Tuong tu s& duoc ap dung sau
ddy). Bang 1 thé hién cac két qua khi s dung céc té bao T84, va Bang 2 thé hién cac
két qua khi su dung céc t¢ bao biéu hién Kénh IK1 & ngudi (Gen chuyén :
NM_002250,2, st dung céc té bao : CHO dhfr-). Vi P<0,05 trong méi thir nghiém,

duoc xac dinh 1a cé su khac nhau dang ké.

Bang 1
Séthouty | ECso Séthirty | ECso
Ex10 3,89 uM | Ex14 3,17 uM
Ex11 3,07uM | Ex16 8,04 uM
Ex12 1,75uM | Ex18 0,920 uM
Ex13 3,76 M | Ex19 1,50 uM
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Bang 2
Sé thirtw | ECso Sé thirtw | ECso
Ex10 0,093 uM | Ex14 0,028 uM
Ex11 0,011 uyM | Ex16 0,033 uM
Ex12 0,024 yM | Ex18 0,048 uM
Ex13 0,052 uM | Ex19 0,0055 uM

Vi du thir nghiém 2: Tac dong chimg dau bung do chudng dai truc trang chudt

Sau khi cac con chudt duc Wistar (CLEA Japan, Inc.) dd dugc gy mé véi
isofluran, bong bong dd duoc dua vao trong dai trang. Sau khi tinh, thude thir duge
dung qua duong miéng, va sau dé 1 giod, chimg dau bung dan dén sy mé rong bong
bong da dugc do béng vét chi thi cua hanh vi gép bung. Mdi kich thich (15, 30, 45, 60
mmHg) duge thuc hién ldp di lap lai nhiéu lan khoang 5 phut trong cy ly 5 phut. Thi
nghiém khéac nhau dang ké ctia nhom dung méi va nhom thudc thtr duoc thuc hién
trong sy so sanh gita cac nhom st dung kiém dinh Student’s t-test hodc kiém dinh

Dunnett. V&i P<0,05 trong mdi thir nghiém, duoc xac dinh la ¢ su khac nhau déng ké.

Co6 tac dong trong thir nghiém ching dau bung do chuéng truc trang chudt cua
nhiéu hop chit vi du dién hinh theo sang ché duoc thé hién trong Bang sau day (Trong
Bang nay, MED c¢ nghia la liéu luong tac dong t6i thiéu. Tuong tu s& dugc 4p dung
sau ddy). Mdi hop chat Vi du Ex10 hodc Ex18 dugc dua ra hoat hoa dang ké trong mbi

liéu luong dugce thé hién trong Bang sau ddy.

Bang 3

S6 the tu MED S4 thu tu MED

Ex10 0.3 mg/kg | Ex18 0,3 mg/kg

Vi du thir nghiém 3: Tac dong trc ché phan bb trong lugng chan sau trong ta dugc gy

ra viém khop ¢ chudt

Mau nay la mau dé nghién ctru dau do viém. 50 pL vi khuin Mycobacterium
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tuberculosis da chét H37Ra (dugc san xudt boi DIFCO Laboratories) & huyén phu
trong parafin léng da duoc dung vao dudi da trong chin sau bén phai cta chudt cai
Lewis (duoc san xuit bai Charles River Laboratories, Japan) dé dugc 10 mg/mL.
Ngay tiép theo, dung moi hodc thude thir duge ding qua duong miéng. Sau | hodc 2
gio, sw phan bé trong luong gitta chan sau trai va chan sau phai duoc do st dung may
thir Incapacitance (duoc san xuat boi Linton Instrumentation). Thir nghiém khac nhau
dang ké ctia nhom dung méi nhom thude thir duge thuc hién trong su so sanh gifta cac

nhém st dung kiém dinh Student’s t-test hodc kiém dinh Dunnett. Vi P<0,05 trong

28557

mdi thir nghiém, dugc x4c dinh 1a c6 sw khic nhau dang ké.

du dién hinh theo sang ché dugc thé hién trong Bang sau day. Mdi hop chat vi du Ex10

Ex11, Ex14 hodc Ex18 dugc dua ra hoat héa déng ké trong mdi lidu luong thé hién

C6 tac dong trong chudt viém khép bi giy ra boi ta dugc ctia nhiéu hop chat vi

trong Bang sau day.

Bang 4

Vi du thr nghiém 4: Téc dong trc ché phan bd trong lugng chan sau trong mé hinh

Sétherty | MED Séthaty | MED
Ex10 3 mg/kg Ex14 1 mg/kg
Ex11 3 mg/kg Ex18 3 mg/kg

monoiodoaxetat-gdy ra viém xuong khép

thé duoc danh gia st dung mau. Thir nghiém nay duoc thuc hién dua vao The Journal
of Pharmacology va Excho Experimental Therapeutics, 2010, vol. 334, p. 955-963.
Dudi sy gdy mé isofluran, 1 mg/vi tri monoiodoaxetat (sau day goi tat 1aMIA) (dugc
san xudt boi Sigma-Aldrich Co., LLC) dung dich duoc ding mét 14n khoang khép gbi

bén phdi cua cac con chudt duc SD (dugc san xuat bdi Charles River Laboratories,

Mau la mau clia viém xuong khép, va anh huéng dau do viém xuong khép cé

2

Japan). MIA dugc hoa tan trong nude mudi sinh 1y, va 50 uL cta ching da duge dung

st dung kim c6 kich thuée 0,036cm x 1,27cm. 3 tudn sau viéc dungMIA, dung moi

hodc thude thir duge dung qua dudng miéng. Sau 1 hodc 2 gio, su phan bb trong lugng

gitta chan sau bén trai va bén phai dugc do sir dung may thur Incapacitance (dugc san
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xuét boi Linton Instrumentation). Thir nghiém khéc nhau dang ké ciia nhém dung mdi
va nhom thude thir dd duoc thuc hién trong sy so sanh gitta cac nhom sir dung kiém
dinh Student’s t-test hodc kiém dinh Dunnett. Vi P<0,05 trong mdi thir nghiém, duoc

xéac dinh la cé sy khac nhau dang ké.

C6 tac dong twong tmg voi mau monoiodoaxetat-géy ra viém xwong khop cua
nhidu hop chét vi du dién hinh theo sang ché dugc thé hién trong Bang sau day. M&i
hop chat Vi du Ex10, Ex11, Ex14 hodc Ex18 dugc dua ra hoat héa dang ké trong mdi

liéu lugng dugc thé hién trong Bang sau day.

Bang 5
Sb thir tw | Ty 1& cai thién S thirtw | Ty 1é cai thién
Ex10 >50% (1mg/kg) Ex14 42% (1mg/kg)
Ex11 >50% (1mg/kg) Ex18 >50% (1mg/kg)

Vi du thr nghiém 5: Tac dong tri s6 ngudng d& tén thuong trong mau reserpin-gdy ra

dau co.

M3Au nay la miu ma mé phong bénh réi loan gy ra dau & co va khop. Thir
nghiém nay duoc thyc hién dua vao Pain, 2009, vol. 146, p 26-33. Reserpin (1 mg/kg)
duoc dung dudi da cac con chudt duc SD (duoc san xuit béi Japan SLC, Inc, Japan)
mot lan mot ngay trong 3 ngdy. Sau 5 ngay, dung moi hodc thude thtr duoc ding qua
duong miéng. Sau 2 gio, tri s ngudng d& tdn thuong dugc do sir dung thiét bi
Randall-Selitto (duoc san xuat bdiMuromachi Kikai Co., Ltd.) trong co bung chan.
Thtr nghiém khéac nhau dang ké ctia nhom dung moi va nhom duoc dung thudc thir
duoc thuc hién trong su so sanh gilta cac nhom su dung kiém dinh Student’s t-test
hoic kiém dinh Dunnett. O day, tri s6 thu dugc bing cach dua dung moi vao chudt
thudng ma reserpin khong dugc ding duge dat 1a 100%, va tri s6 ctia nhom reserpin
ma trong dung moi duge dung dugc dit 1a 0%. Véi P<0,05 trong mdi thir nghiém,

duoc xac dinh la cé sy khac nhau dang keé.

Do do, hop chat Vi du tidu biéu 10 (Ex10) theo sang ché da thé hién ty 1¢ cai

thién cao hon 50% ¢ lidu lugng 1 mg/kg. Két qua nay da dugc hoat hoa dang ké.

Vi du thir nghiém 6: Anh hudng tri s6 ngudng dé tén thuong trong chudt bi cét
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than kinh phé vi

Pa duoc bio cdo ring mau nay 1a miu ma c6 céc triéu chimg nhu rdi loan gy
ra dau & co va khop. MaAu da duoc lam dua vao Neuroscience, 2009, vol. 164, p. 1252-
1262. Cac con chuot duc SD (dugc san xudt boi Japan SLC, Inc, Japan) dugc gdy mé
vG1 somnopentyl, sau do di sat gan hinh kiém xuong Grc. Dudng rach da duoc thuc
hién theo duong trung binh tir hinh kiém xuong wc dén phia duéi. Da day va thuc quan
dudi co hoanh di 10 ra, va cac day than kinh phé vi trén ca hai mat cua thuc quan dugc
cit ngang. Co bip va da di dugc khéu theo thu ty. Tir 1 dén 3 tuan sau khi phiu thuat,
su giam tri s6 ngudng dé ton thuong da dugc xac nhan. Dung méi hodc thube thir da
duoc dung qua dudong miéng, va sau 2 gio, tri s6 ngudng dé t6n thuong da dugce do st
dung thiét bi Randall-Selitto (dugc san xudt bdiMuromachi Kikai Co., Ltd.) trong co
bung chan. Thir nghiém khac nhau dang ké ctia nhom dung moi va nhém thudc thir da
duoc thuc hién trong su so sanh gitta cac nhém su dung kiém dinh Student’s t-test
hodc kiém dinh Dunnett. V&i P<0,05 trong moi thir nghiém, duge xac dinh 1a c6 sy

khac nhau déng ké.

Sy tac dong cua nhiéu hop chat Vi du tiéu biéu theo sang ché duoc thé hién
trong Bang sau ddy la ty 1¢ cai thién khi tri s6 clia nhém trong d6 dung moi da duge
ding vao nhém phiu thuét gia da duoc dit 1a 100%, va tri sb ctia nhém trong d6 dung
méi da duoe ding trong nhém phau thuat da dugc dat 1a 0%. M3i hop chat Vi du Ex10,
Ex14, Ex15 hodc Ex18 dugc dua ra hoat hoa dang ké trong mdi lidu luong thé hién

trong Bang sau day.

Béang 6
S6 thir tu Ty 1& cai thién S thir tu Ty 1& cai thién
Ex10 >50% (3mg/kg) Ex15 >50% (3mg/kg)
Ex14 >50% (3mg/kg) Ex18 >50% (3mg/kg)

Tur két qué cta céc thir nghiém trén, da dugce xac nhén la nhiéu hop chét cua
cong thuc tiéu biéu (I) hodc céc mudi cta chung thé hién & hoat héa mé kénh IK1. Do
do, da duoc thé hién 1a cac hop chét theo sang ché c6 hoat hoa ma Kénh IK1, theo do,
tac dong hoat hda kénh IKI.

Ngoai ra, tir cac két qua cla céc thir nghiém trén, da tim thdy 1a hop chét c6
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cong thirc (I) hodc mudi cua ching thé hién co tac dong chimg dau bung do chudng
truc trang chudt, tdc dong tc ché trén su phén bd trong lugng chan sau cua chudt ta
duoc gdy ra viém khdp, tic dong e ché trén sy phan b trong lugng chan sau trong
méu monoiodoaxetat-gdy ra viém xuong khdp, tac dong trén tri sb ngudng dé ton
thuong theo mau reserpin-gdy ra dau co, va tri s ngudng dé t6n thwong & chudt bi cit
than kinh phé vi. Theo d6, hop chét c6 cong thire (I) hodc mudi cia chung co thé dugce
s dung trong sang thé va/hodc diéu tri cho dau noi tang, dau do viém, dau do viém
xuong khop. dau than kinh, hoac rdi loan gay ra dau & co va khop. O day, dau noi
tang, vé phuong an nhat dinh, 14 tridu ching IBS (chiéu trimg dau bung). Ngoai ra, dau

do viém xuong khép la dau do viém xuong khép.

Hon nita, tir cac két qua trong cac thir nghiém & trén, d4 thdy ring chét hoat
hoa kénh IK1 ciing ¢ thé duoc sir dung cho sang ché va/hoic diéu tri dau do viém,

dau do viém xuong khép, dau than kinh, hodc rdi loan gay ra dau & co va khép.

Duogrc phém bao gdm mét hodc hai hoic nhiéu loai hop chét hon c6 cong thirc
() hodic mudi ctia chung lam thanh phén hoat tinh c6 thé duge diéu ché st dung cac ta
dugc ma thuong dugc dung trong linh vuc nay, theo do, céac ta duge cho viéc diéu ché
duoc liéu, cac cht mang cho viéc diéu ché dugc liu, va céc ta dugc tuong tu theo céc

phuong phép thuong duge sir dung.

Viée dung thudc c6 thé duoc thuc hién hodc béng cach dung thudc qua duong
miéng theo cdc dang vién nén, vién tron, vién nang, hat nho, bdt, dung dich, va cac
dang tuong tu, hodc cac lan tiém thudc qua dudng ngoai rudt, nhu qua gian khép,
trong tinh mach, hodc cac lan tiém trong co, va cac lan tiém thudc qua duong ngoai
rudt khéc, thude dan, dung dich thudc nho mét, thuéc m& tra mét, diéu ché chit léng
qua da, thudéc md, miéng dip vao da, diéu ché chét 1ong qua niém mac, miéng dép

niém mac, thuoc hit, va cac dang tuong tu.

Ché pham dang rén cho viéc dung thudc qua duong miéng theo sang ché dugc
sir dung ¢ dang vién nén, bot, hat nho, hodc cdc dang twong tu. Trong ché phém ran
nay, mdt hodc nhiéu (cac) thanh phﬁn hoat tinh duoc tron véi it nhét voi ta duge khong
¢6 hoat tinh theo phuong phap thong thuong, ché pham c6 thé chira cac chét phu gia
khong hoat tinh, nhu chét boi tron, chit phan huy, chat lam 8n dinh, hodc chit hd trg

su hoa tan. Néu can thiét, vién nén hodc vién tron co thé dugc boc véi duong hodc
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mang cua chit c6 thé hoa tan trong rudt hodc da day.

Ché pham dang long cho viéc dung thudc qua dudng miéng chtra cac nhii
tuong, dung dich, huyén phu, sird, con ngot duoc dung, hodc cac ché phim dang 16ng
tuong tw, va cling chira cac chét pha lodng thuong duoc st dung, vi dy, tinh ché nude
hodc EtOH. Ngoai ra chit pha lodng tro, ché phdm dang long ciing c6 thé chua cac
chét phy, nhu chit hd tro su hoa tan, chit lam ém, va chit tao huyén phu, céc chit lam

ngot, cac gia vi, chat thom, va céac chat khir trung.

Cac lan tiém cho viéc dung thudc qua dudng ngoai rudt bao gdm diéu ché dung
dich chira nuéc hodc khong chira nude khir tring, cac thé huyén phi va cac nhil twong.
Dung mdi chira nudc bao gdm, vi du, nudc cét cho viée tiém va nuéc mudi sinh ly.
Céc vi du vé dung méi khong chira nudc bao gém cac alcohol nhu EtOH. Ché phim
ndy c6 thé chira thém chat trwong luc, chit khir tring, chét 1am 4m, chét nhil tuong
héa, chit lam phan tan, chét lam 6n dinh, hodic chit hd trg su hoa tan. Cac ché phém
nay dugc khu trung, vi du, béng cach loc nho bd loc gift vi khudn, hdn hop giét vi
khuén, hodc chiéu xa. Ngoai ra, cac ché pham ciing c6 thé duoc sir dung bing cach
diéu ché ché pham dang rin khir tring, va viéc hoa tan hodc tao huyén phi trong nudc

khu tring hodc dung moi khur trung cho viée tiém trudce khi str dung.

Chat dé sir dung bén ngoai bao gém céc thuéc md, thudc cao, kem, chat dong,
thudc dip, chat phun, thudc xirc ngoai da, thuéc nho mét, thubc md tra mit, va cac
chit tuong tu. Céc chét chira thong thudong dugce st dung 1a cac bazo chira thude md,
céc bazo dang xtc ngoai da, diéu ché chit 1ong chira nudc hodc khong chira nude, cac

huyén phu, nhil tuong, va cac chét twong tu.

Nhu cac chét qua niém mac nhu thudc x6ng, chit qua xoang miii, va cac chét
tuong tw, cac chit nay & dang rén, 1ong, hodc trang thai ban ran dugc st dung, va co
thé dugc diéu ché theo phuong phép da biét thong thuong. Vi du, t& duoc da biét, va
chat diéu chinh pH, chét khir tring, chit co hoat tinh b& mat, chét béi tron, chét lam 6n
dinh, chét lam déc. hodc cdc chat tuong tu co thé thich hop duoc bd sung vao do. Péi
véi viée dung ching, dung cu thich hop cho viée hit hodc viée thdi co thé dugc st
dung. Vi du, hop chét c6 thé duge dung riéng hodc & dang bot trong hdn hop lam
thanh cdng thirc, hodc & dang dung dich hodc huyén phi két hop véi chit mang duoc

dung, bing cach sir dung dung cu hogc binh phun da biét thong thuong, nhu dung cu
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x6ng do viéc dung thude, va céc dung cu tuong tu. Thudc x6ng dang bot khd hodc
dang tuong tu c6 thé la dé sir dung cho viéc ding thudc riéng 1¢ hodc nhidu, va vién
nang chira kho bot hodc bot ¢ thé duoge sir dung. Ngoai ra, ddy co thé 1a dang nhu
phun sol khi tao 4p ma sir dung chat phun thich hop, vi du, khi thich hop nhu

clofloalkan, cacbon dioxit, va céac khi twong tu, hodc cac dang khac.

Trong viéc dung thudc qua duong miéng, lidu luong hang ngay thuong nim
trong khoang tir 0,001 dén 100 mg/kg, t6t hon 1a nim trong khoang tir 0,01 dén 30
mg/kg, va tdt hon nita 1a ndm trong khoang tir 0,01 dén 10 mg/kg, cho mdi thé trong,
dung theo mot phan hogc theo tir 2 dén 4 phan tach biét. Trong trudng hop ding qua
dudng tinh mach, liéu lugng hang ngay dugc dung thich hop nim trong khoang tir
0,0001 dén 10 mg/kg cho mdi thé trong, mot lAn mot ngay hodc hai hodc nhiéu lan mot
ngdy. Ngoai ra, chat ding qua niém mac duoc ding & liéu lwong ndm trong khoéng tir
0,001 dn 100 mg/kg cho mdi thé trong, mdi ldn mot ngay hodc hai hodc nhiéu lan mot
ngay. Lidu luong duoc xac dinh thich hop theo trudong hop riéng 1¢ bing cach 14y cac

triéu chung, d6 tudi, va gidi tinh, va cdc yeu to twong ty vao xem xét.

Mic du su bién doi tuy thudce vao cac 16 trinh dung, cac dang lidu lugng, céac vi
tri dung, hodc cac loai t& dugc va chét phu gia, duoc phém theo sang ché chura tir 0,01
dén 100% theo trong lugng, va theo phuong an nhét dinh, 1a chira tir 0,01 dén 50%
theo trong lugng cia mot hodc nhiéu loai hop chét c6 cong thuc (I) hodc mudi cla

chung, 1am thanh phan hoat tinh.

Hop chit ¢6 cong thirc (I) ¢6 thé duoc sir dung két hop véi cic chét khéac nhau
dé diéu tri hodc phong céc bénh ma hop chét ¢ cong thuc (I) duge coi 1a hitu hidu.
Trong viéc str dung duoc két hop, viéc dung déng thoi hodc riéng bi€t trong sy lién tuc
¢6 thé dugc thuc hién, hodc viée dung ¢ thé duoc thuc hién & tai mot khoang thoi
gian mong mudn. Viéc didu ché phai dugc ding ddng thoi c6 thé 1a hdn hop hodc c6

thé duoc diéu ché riéng 1é.
Vi du thue hién sing ché

Sau day, cac phuong phap diéu ché hop chét co cong thire (I) s& duge mo ta chi
tiét hon dua trén cac vi du. Hon nita, sang ché khong bi gi¢i han véi cac hop chét duoc
mo ta trong cic vi du nhu duge md ta dudi day. Ngoai ra, cac phuong phap diéu ché

hop chét ban dau dugc thé hién trong cac vi du didu ché, va cac phuong phép diéu ché
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hop chat c6 cong thirc (I) dugce thé hién trong cac vi du. Ngoai ra, cac phuong phap
didu ché hop chat ¢6 cong thie (I) khong bi gisi han & cac phuong phap diéu ché trong
cac vi du cu thé nhu dudi day, nhung hop chit co cong thirc (I) c6 thé duoc diéu ché
bing bat ky su két hop clia cac phuong phap diéu ché hoic cac phuong phap hién

nhién vai chuyén gia trong linh vuc nay.

Ngoai ra, cac chit viét tat sau ddy dugc sir dung trong cac vi duy, cac vi du di€u

ché, cac bang dudi day, va ban mo ta.

AIBN: 2,2'-azobisisobutyronitril, dung dich nudc mudi: dung dich nude mubi bdo hoa,
BINAP: 2,2'-bis (diphenylphosphino)-1,1'-binaphtyl, CHAPS: 3-[(3-
cholamidopropyl)dimetylammonio]-1-propanesulfonat, DCE: dicloetan, DCM:
diclometan, DIPEA: diisopropyletyl amin, DME: [,2-dimethoxyetan, DMF: N,N-
dimetylformamit, DMSO: dimetyl sulfoxit, DPPF: 1,1'-bis
(diphenylphosphino)ferroxen, Et:O: dietyiete, EtOAc: etylaxetat, EtOH: etanol,
HBSS: dung dich mudi can bing cia Hank, Hepes: 4-(2-hydroxyetyl)-1-piperazin axit
etansulfonic, Hepes-NaOH (pH 7,4): dung dich Hepes chira nuéc ma nong d6 pH duoc
diéu chinh dén pH 7,4 v6i NaOH, KOBu": kali tert-butoxit, MED: lidu luong tac dong
t8i thiéu, MeOH: metanol, MgSO4: sulfat magie khan, Na;SOs: natri sulfat khan,
NaOBu': natri tert-butoxit, Pd (OAc): paladi (II) axetat, Pdxdbas: tris
(dibenzylideneaxeton)dipaladi (0), Pd (PPhs)a: tetrakis (triphenylphosphin)paladi (0), P
(BuY)s: tri-tert-butylphosphin, PPhs: triphenylphosphin, nBuLi: n-butyl lithium, TEA:

trietyl amin, THF: tetrahydrofuran, va cot silica gel: phép sdc ky cot silica gel.
-OMs: metansulfonyloxy, va -OTs: p-toluensulfonyloxy.

S4 thtt tu: s6 thir tu, Pr: sd thur tu hop chét vi du diéu ché, Ex: s6 thir tu hop
chit vi du, Ref: cac vi du hodc cac vi du didu ché ma da duoc dé cap dén (Vi dy, trong
truong hop ma Ex10 duoc chi dn ¢ cot Ref cia Ex15 trong bang sau ddy, né biéu dién
hop chét vi du 15 (Ex15) c6 thé dugc didu ché theo cach gibng nhau nhu da mo ta
trong cac vi du nguyén ban cua hop chat vi du 10 (Ex10)), Dat: dir liéu hoa ly, Str:
cong thuce céu tric hda hoc, va Inf: thong tin vé hoat dong quang hoc va vé mubi cia
hop chét. (Chiral la chét quang hoat. Trong trudng hop khong duge mé ta mot cach chi
tiét twong Umg véi mudi, no la dang tu do. Ngoai ra, vi dy, trong truong hop ma HCI

duoc mo ta trong cac bang, n6 la monohydroclorua.)
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NMR (CDCL): tri sé chuyén vi héa hoc & cua 'H-NMR dugc do trong dung
mdi CDCls, NMR (DMSO-ds): tri s6 chuyén vi héa hoc 8 cua 'H-NMR dugc do trong
dung m6i DMSO-dg, va NMR (DMSO-d¢ + D20): tri sb chuyén vi hoa hoc & cua 'H-
NMR dugc do bang cach thém D20 vao DMSO-ds.

EI: cac tri s m/z duge do bing EI-MS, ESI: cac tri s& m/z duge do bang ESI-
MS, APCI: céc tri s6 m/z duge do bang APCI-MS, va APCI/ESL: céc tri sé m/z dugc
do bang APCI va ESI tai cung thoi diém. Ngoai ra, trong trudng hop ma c6 + hodc —
tai hau té cta ESI, + ¢6 nghia la tri s& MS duoc do theo kiéu ion duong, va -c6 nghia

1a tri s6 MS duoc do theo kiéu ion 4m.

Ngoai ra, dé thuan tién, néng do mol/L dugc biéu dién 1a M. Vi du, dung dich

NaOH chira nude 1M c6 nghia la dung dich NaOH chira nude 1 mol/L.

Nhiéu xa tia X dang bot duge do bé‘mg cach st dung RINT-TTR II dugc san
xudt bai Rigaku Corporation trong céc didu kién sau day, d6 la, dng: Cu, dong dién
qua 6ng: 300 mA, dién ap qua bng: 50 kV, do rong ldy mau: 0,020, toc do quét:
49/min, budc song: 1. 54056x107%m, va géc do nhiéu xa (20): tir 2,5° dén 40°.

M3i tinh thé 14n luot duge ddc trung bdi miu nhiu xa tia X dang bt va trong
nhidu xa tia X dang bot, khoang cach giita cac mang tinh thé hogc mdu tong thé la
quan trong trong viéc xdc dinh tinh thé tiy thudc vao ban chét cta dit liéu. Vi cuong
d6 twong ddi co thé thay ddi & muc do khong dang ké tiry thude vao hudng phat trién
cta tinh thé, c& hat, hodc cac diéu kién do, né khong can thiét biéu hién mot cach chit

~

ché.
Vi du diéu ché 1

Dung dich nBuLi trong hexan (1,59M, 33,6mL) dugc bd sung timg giot vao
hdn hop 6-clo-1-benzothiophen (6,00g) va THF (180mL) & nhiét d6 -78°C, sau do
khudy tai nhiét do -78°C trong khoang 30 phut. Nhi€t do hén hop phan ung duge lam
tang 1én -40°C, sau do khudy trong khoang 5 phut, va sau d6 iodometan (10,1g) dugc
b sung vao d6 & nhiét d§ -40°C. Nhiét do hdn hop phan mg duoc 1am ting dén nhiét
d6 phong, sau do khudy trong khoang 12 gio. Nude duoc bd sung vao hén hgp phan
Urng & nhiét do phong, sau do tach chiét v6i EtOAc. Lop hitu co duge rira véi dung
dich nuéc mudi, duoc lam kho bang MgSOq, va sau d6 ¢d ddc dudi 4p sudt giam, qua

d6 thu duoce hdn hop hop chét 6-clo-2-metyl-1-benzothiophen (6.41g).
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Vi du diéu ché 2

Hon hop 6-clo-2-metyl-1-benzothiophen (6,40g), cloform (100mL), va brom
(5,88g) duoc khudy ¢ nhiét do phong trong khoang 18 gid, va sau do ¢ dic dudi ap
suat giam. Phan con lai dugc hoa tan trong EtOAc, va 16p hitu co duge rira voi nudc,
dung dich NaS,03 chtra nuée 10% va dung dich nudc mudi theo thtr tu. Lop hiru co
dugc lam kho bing Na;SO4 va duoc ¢6 dic dudi ap sut giam. Phan con lai duoc tinh
ché bang cot silicagel (dung méi hoa tan: hexan), qua d6 thu duge hdn hop hop chét 3-
bromo-6-clo-2-metyl-1-benzothiophen (8,50g).

Vi du diéu ché 3

Hon hop 6-(triflometyl)-1-benzothiophen (1,57g), axit axetic (8mL), va N-
bromosuxinimit (1,58g) dwoc khudy & nhiét d6 60°C trong khoang 18 gid. Hon hop
phan Umg da lam mat & nhiét do phong dugc pha lodng vai cloform. Lép hitu co duoc
rira voi dung dich Na;S203 chira nudce bao hoa, dung dich Na;COs chira nudc bdo hoa,
nudc, va dung dich nudec mudi theo thir ty, duge lam kho bingMgSOs, va sau do co
dac dudi 4p sut giam. Phan con lai dugc tinh ché bang cot silicagel (dung méi hoa
tan: hexan), qua d6 thu duoc hdn hop hop chit 3-bromo-6-(triflometyl)-1-
benzothiophen (1,94g).

Vi du diéu ché 4

Hop chét phirc hgp boran-dimetyl sulfua (12,4mL) duoc bd sung vao hdn hop
6-clo-5-flo-1-benzothiophen-2-axit cacboxylic (10,0g) va THF (100mL) trong diéu
kién lam nguoi bang nuéc d4, sau d6 khudy & nhiét d6 phong trong khoang 30 phut.
Hon nita, hn hop phan tng duge khudy & nhiét do 50°C trong khoang 4 gio, va
dioxan (50mL) dugc b6 sung vao do, sau do khudy & nhiét d6 80°C trong khoang 2
gio. Nude duoe bd sung vao hdn hop phan ung duoc lam ngudi bang nude da, sau do
tach chiét véi EtOAc. L6p hitu co duoc rira v6i dung dich nuée mudi, duogce lam kho
bang MgSOa, va duge ¢b dic dudi p sudt giam. Phan con lai dugc tinh ché bing cot
silicagel (dung méi hoa tan: hexan /EtOAc), qua d6 thu duoc hdn hop (6-clo-5-flo-1-
benzothiophen-2-yl) metanol (3,83g).

Vi du diéu ché 5

Hon hop (6-Clo-5-flo-1-benzothiophen-2-yl) metanol (5,94g) dugc hoa tan
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trong DCM (59mL), va thionyl clorua (4,89g) dugc bd sung vao d6 trong diéu kién
lam ngudi bing nudc d4, sau d6 khudy & nhiét do phong trong khoang 2 gio. Thionyl
clorua (1,63g) hon nira duoc bd sung vao hdn hop phan tng, sau d6 khudy & nhiét do
phong trong khoang 30 phat. Hén hop phan umg dugc c¢6 ddc dudi ap sut giam.
EtOAc dugc bd sung vao phan con lai, va 16p hitu co duoc rira véi natri bicacbonat
chira nudc bdo hoa va dung dich nudc mudi theo thir tu, duoc lam kho bang MgSOa,
va duge c6 dac dudi dp suat giam. Phan con lai duge tinh ché bing cot silicagel (dung
méi hoa tan: hexan), qua d6 thu dugc hdn hop 6-clo-2-(clometyl)-5-flo-1-
benzothiophen (4,93g).

Vi du diéu ché 6

Hon hgp 6-clo-2-(clometyl)-5-flo-1-benzothiophen (4,93g) va THF (47mL)
dugc bd sung vao hdn hop lithi-nhém hydrua (1,19g) va THF (30mL) trong diéu kién
lam ngudi bang nudc d4, sau do khudy trong khoang 30 phut trong diéu kién lam nguoi
bang nudc da. Hon hop phan tmg duoe khudy & nhiét do phong trong khoang 2 gid, va
nude (1,2mL), dung dich NaOH chtra nuwdc 15% (1,2mL), va nudc (3,6mL) duoc bd
sung vao dé trong diéu kién lam lanh bang nudc dé theo thi tu, sau do khuéy & nhiét
d6 phong trong khoang 30 phut. Vat liéu khong duge hoa tan dwoc phan tach bing
viéc loc sir dung Xelit, va dich loc dugc c6 dic dudi ap suét giam. Phén con lai dugc
tinh ché bang cot silicagel (dung méi hoa tan: hexan), qua d6 thu dugc hdn hop 6-clo-

5-flo-2-metyl-1-benzothiophen (4,02g).
Vi du diéu ché 7

Hon hop 4-clo-2,5-diflobenzaldehyt (21,1g), rodanin (16,7g), natri axetat
(39,2g), va axit axetic (68mL) duogc gia nhiét dén nhiét d6 hdi luu trong khoang 4 gio.
Nude (300mL) duoc bd sung vao hdn hop phan ting da 1am ngudi dén nhiét d6 phong,
sau do khudy trong khoang 3 gio. Két tia duoc thu gom bang cach loc, va lam kho
dudi 4p suat giam (34.1g). Dung dich NaOH (31,7g) trong nudc (284mL) dwoc bd
sung vao san phdm thu dugc (34,1g), sau d6 khudy & nhiét d6 80°C trong khoang 3
gid. Axit clohydric da ¢6 dic (66mL) duoc bd sung vao hdn hop phan tng di lam
ngudi & nhiét do phong, sau dé khudy & nhiét do phong trong khoang 30 phut. Két tia
dugc thu gom bang cach loc (29,3g). Hon hop san phim thu duoc (29,3g), DMSO
(293mL), va KOBu' (26,2g) duoc khudy & nhiét do 80°C qua dém. Nudc axit Xitric
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bao hoa (450mL) duoc bd sung vao hdn hgp phan tng da lam ngudi dén nhiét do
phong, sau dé khudy & nhiét d6 phong trong khoang 30 phut. Két tia dugc thu gom
bang cach loc, rira v&i nudce, va duge lam kho dudi ap sudt giam, qua d6 thu duge hdn

hop 6-clo-5-flo-1-benzothiophen-2-cacboxylic axit (21,9g).
Vi du diéu ché 8

Hon hop 6-(triflometyl)-1-benzothiophen-2-cacboxylic axit (2,17g), dong
(0,25g), va quinolin (8mL) dugc khudy & nhiét d6 200°C trong khoang 5 gio. Hon hop
phan ng da lam ngudi dén nhiét do phong duoc pha lodng véi EtOAc. Lép hitu co
duogc rira voi axit clohydric 1M va dung dich nudce mudi theo thu tw, duoc lam kho
bing Na»SOu, va dugc ¢ ddc dudi 4p suit giam. Phan con lai dugce tinh ché bing cot
silicagel (dung mdi hoa tan: hexan), qua d6 thu dwoc hdn hop 6-(triflometyl)-1-
benzothiophen (1,62g).

Vi du diéu ché 9

Thém tung giot dung dich nBuLi trong hexan (2,76M; 18,6 mL vao hdn hop 6-
clo-1-benzothiophen (7,20g) va THF (216mL) tai nhiét do -78°C, sau do khuéy tai
nhiét do -78°C trong khoang 30 phut. Nhiét d6 hdn hop phan tmg dugc ting lén dén -
40°C, sau d6 khudy trong khoang 5 phut, va sau d6 N-flobenzensulfonimit (21,5g)
duoc bd sung vao do tai nhiét do -40°C. Nhiét d6 hdn hop phan tmg duoc ting lén dén
nhiét d6 phong, sau d6 khudy trong khoang 12 gi. Nude duoc bd sung vao hdn hop
phéan tng tai nhiét do phong, sau d6 tach chiét voi EtOAc. Lép hitu co dugc rira véi
dung dich nudc mudi, dugc lam khé béng NaxS0s, va dugc cd dac dudi ap sudt giam.
Phén con lai dugc tinh ché bing cot silicagel (dung méi hoa tan: hexan), qua d6 thu

duoc hdn hop 6-clo-2-flo-1-benzothiophen (3,12g).
Vi du diéu ché 10

Dung dich nBuLi trong hexan (1,59M; 36,7mL) dugc bd sung timg giot vao
hdn hop 3-bromo-6-clo-2-metyl-1-benzothiophen (8,48g), triisopropylborat (11,0g), va
THF (148mL) tai nhiét d6 -78°C dudi moi truong khi argon, sau dé khqu tai nhiét do
-78°C trong khoéang 30 phut. Sau khi nhiét d6 hdn hop phan tmg dugc ting dén nhiét
d6 phong, hén hop phan tmg dugc khudy trong khoang 1 gid. Axit clohydric 1M dugc
bd sung vao d6, sau do khudy & nhiét do phong trong khoang 30 phit va chiét véi

EtOAc. L6p hitu co duoc rira voi dung dich nude mudi, duge 1am khéd bang NaxSOs,
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va dugc ¢6 dac dudi ap sudt giam. Hexan dugc bo sung vao phan con lai, va két tia
dugc thu gom bang cach loc. San pham dé locwas dugc lam kho dudi 4p suat giam,

qua d6 thu dugc hdn hop (6-clo-2-metyl-1-benzothiophen-3-yl) axit boronic (1,47g).
Vi du diéu ché 11

Dung dich nBuLi trong hexan (2,76M; 9,1mL) dugc bd sung timg giot vao hén
hgp 6-clo-2-flo-1-benzothiophen (3,11g) va THF (62mL) tai nhiét do -78°C dudi moi
truong khi argon. Sau khi nhiét d6 hon hop phan tng dugc ting 1én -50°C trong
khoang hon 40 pht, triisopropylborat (6,27g) dugc bd sung vao do, va nhiét d¢ dugc
tang dén nhiét do phong, sau d6 khudy trong khoang 12 gid. Axit clohydric 1M dugc
bd sung vao hdn hgp phan tng tai nhiét d6 phong, sau d6 khudy trong khoang 15 phut
va chiét v&i EtOAc. Lop hitu co duge rira véi dung dich nudc mudi, duoe 1am kho
biang NaySOs, va dugc cd dic dudi 4p sudt giam. Dung moi hdn hop EtOAc va hexan
duoc bd sung vao phan con lai, va két tha da diéu ché dugc thu gom bing cach loc.
San pham da thu gom bang cach loc duoc lam kho dudi ap suét giam, qua d6 thu dugc

hdn hop (6-clo-2-flo-1-benzothiophen-3-yl) axit boronic (2,81g).
Vi du diéu ché 12

Dung dich isopropyl magie clorua trong THF (2,0M; 27,2mL) dugc bd sung
ting giot vao hon hop 1-bromo-2-clo-5-flo-4-metylbenzen (8,10g) va THF (55mL) tai
nhiét d6 -10°C dudi mdi truong khi argon, sau do khuéy tai nhi¢t do -10°C trong
khoang 45 phut. Hon hop iot (18,4g) va THF (26mL) duge b6 sung timg giot vao hdn
hop phan tng tai nhiét do -75°C, sau d6 khudy tai nhiét d -75°C trong khoang 3 gio.
Dung dich Na;$;03 chira nudc bdo hoa dugc bd sung vao hdn hgp phan tmg tai nhiét
d6 -75°C, sau d6 khudy & nhiét do phong trong khoang 15 phut. Natri bicacbonat chira
nudc bdo hoa duge bd sung vao hdn hop phan tmg tai nhiét do phong, sau d6 tach
chiét voi EtOAc. Lop hitu co duoc rira voi dung dich nuée mudi, duge lam kho bang
Na;SO0u. va sau do cb dac dudi ap sudt giam, qua dé thu duge hdn hop 1-clo-4-flo-2-

iodo-5-metylbenzen (9,71g).
Vi du diéu ché 13

Metyl diflo (flosulfonyl)axetat (18,2mL) va ddng iot (2,74g) duoc bd sung vao
hén hop 1-clo-4-flo-2-iodo-5-metylbenzen (9,71g) va DMF (120mL) tai nhiét do
phong, sau d6 khudy tai nhiét d§ 95°C trong khoang 3,5 gi¢r dudi moi trudng khi

-28-



28557

argon. EtOAc dugc b sung vao hon hop phan ng da lam ngudi dén nhiét do phong,
sau do khuéy, va vat liéu khong dugc hoa tan duge phan tach béng viéc loc sir dung
loc Xelit. Nudc duge bd sung vao dich loc, sau do tach chiét voi EtOAc. Lép hitu co
duoc rira véi dung dich nudce mudi, duoc 1am khd bang Na,SOs, va duge ¢d dic dudi
4p sudt giam. Phén con lai duoc tinh ché bang cot silicagel (dung moi hoa tan: hexan),

qua do thu dugc hdn hgp 1-clo-4-flo-5-metyl-2-(triflometyl)benzen (5,64g).
Vi du diéu ché 14

N-bromosuxinimit (5,19¢) va AIBN (218 mg) duoc b6 sung vao hdn hop 1-
clo-4-flo-5-metyl-2-(triflometyl)benzen (5,64g) va cacbon tetraclorua (85mL) tai nhiét
do phong, sau do khudy tai nhiét d6 80°C trong khoang 12 gio. Sau khi hon hop phan
g dugc lam nguoi dén nhiét d6 phong, N-bromosuxinimit (5,19g) va AIBN (218 mg)
hon nita duoc bd sung vao do, sau do khudy khoang 1 ngay tai nhiét do 80°C. Natri
bicacbonat chira nudc bdo hoa va dung dich Na;S203 chira nude bdo hoa dugc b6 sung
vao hdn hop phan tmg da lam ngudi dén nhiét do phong, va sau do6 tach chiét voi
cloform. Lop hitu co dugc rira véi dung dich nude mubi, duoc lam kho béng NazS0s4,
va duoc ¢6 dac dudi ap sudt giam. Phén con lai dugc tinh ché bang cot silicagel (dung
mdi hoa tan: hexan), qua d6 thu dugc hdn hop 1-(bromometyl)-5-clo-2-flo-4-

(triflometyl)benzen (3,08g).
Vi du diéu ché 15

H3n hop 4-Metylmorpholine 4-oxit (2,47g) dugc bd sung vao hén hop 1-
(bromometyl)-5-clo-2-flo-4-(triflometyl)benzen (3,08g) va axetonitril (31mL), sau dé
khudy trong khoang 1 gi¢ trong bé nude va hon nita & nhiét do phong trong khoang 1
gio. Ammoni clorua chira nudc bdo hoa duge bd sung vao hdn hgp phan ung trong
diéu kién lam ngudi bang nudc da, sau do tach chiét véi EtOAc. Lép hitu co dugc rira
v6i dung dich nudce mudi, duoc 1am khé bang NaxSOs, va duge cb dac dudi ap suét
giam. Phén con lai dugc tinh ché bang cot silicagel (dung moi hoa tan: hexan /EtOAc),

qua do thu dugc hdn hgp 5-clo-2-flo-4-(triflometyl)benzaldehyt (1,32g).
Vi du diéu ché 16

Hon hop metyl 5-bromo-2-flobenzoat (5,00g), (2S)-morpholin-2-yl metanol
(3,39g), DIPEA (4,16g), va DMSO (25mL) dugc khudy tai nhiét do 80°C trong khoang

36 gio. Nude dugce bd sung vao hdn hop phan tng da lam ngudi vé nhiét ¢o phong,
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sau do tach chiét véi dung moi hon hop EtOAc va EtO. Lép hitu co duge rira voi
nudce va dung dich nude mudi theo thtr tu, duoc lam kho béng NaxSOs, va dugc ¢o dac
dudi ép suét giam. Phin con lai dugc tinh ché bang cot silicagel (dung mdi hoa tan:
hexan /EtOAc), qua do thu duogc hén hop metyl 5-bromo-2-[(2S)-2-
(hydroxymetyl)morpholin-4-yl]benzoat (4,69g).

Vi du diéu ché 17

Metansulfonyl clorua (2,35g) dugc bd sung vao hdn hop metyl 5-bromo-2-
[(2S)-2-(hydroxymetyl)morpholin-4-yl]benzoat (3,08g), DCM (46mL) va TEA (2,83g)
tai nhiét do phong, sau d6 khudy & nhiét do phong trong khoang 2 gio. Natri
bicacbonat chira nudc bo hoa duge bd sung vao hdn hop phan tng tai nhiét do phong,
sau d6 tach chiét voi cloform. Lép hitu co duge rira véi dung dich nude mudi, dugc
lam kho bang NaxSOs, va dugc cd dic dudi ap suit giam. Hon hop phan con lai,
DMSO (15mL), va xyclobutylamin (6,63g) dugc khuéy & nhiét d6 60°C trong khoang
18 giv. Nudc duge bd sung vao hdn hop phan ung da lam ngudi xudng nhiét d6 phong,
sau d6 tach chiét véi dung moi hon hop EtOAc va EtO. Lop hitu co duge rira voi
nude va dung dich nude mudi theo thir tu, duge lam kho bing Na;SO4, va dugc o dic
dudi ap suét giam. Phin con lai dugc tinh ché bang cot silicagel co ban (dung moi hoa
tan: hexan /EtOAc), qua d6 thu dugc hdén hop metyl 5-bromo-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl} benzoat (1,96g).

Vi du diéu ché 18

Hén hop tert-butyl (4-[4-bromo-2-(methoxycacbonyl)phenyl]-1,4-diazepan-1-
cacboxylat) (3,00g), MeOH (10mL), va dung dich hydroclorua trong dioxan (4M;
10mL) dugc khudy o nhiét d6 phong trong khoang 3 gio, va dugce ¢ didc dudi ap suét
giam. Natri bicacbonat chtra nudc bdo hoa dugc bd sung vao phan con lai, sau do tach
chiét v&i EtOAc. Lop hitu co duge duge 1am khé bing Na;SOs, va sau d6 ¢d dic dudi
ap sudt giam, qua d6 thu dugc hdn hgp metyl 5-bromo-2-(1,4-diazepan-1-yl)benzoat
(1,96g).

Vi du diéu ché 19

DCE (19mL), axit axetic (364 mg), va natri triacetoxyborohydrua (1,93g) dugc

tron v metyl 5-bromo-2-(1,4-diazepan-1-yl)benzoat (950 mg) theo th tu,

axetaldehyt (401 mg) dugc bd sung vao do, va sau d6 hdn hgp phan ung duge khudy &
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nhiét d6 phong trong khoang 2 gi¢. Natri bicacbonat chira nudc bdo hoa dugc bd sung
vao hdn hop phan tmg, sau d6 khuay manh trong khoang 10 phut va chiét véi cloform.
Lop hitu co duge duoc lam khé bing NaxSO4 va dugce ¢ dic dudi ap sudt giam. Phan
con lai dugc tinh ché bang cot silicagel co ban (dung mdi hoa tan: hexan /EtOAc), qua

d6 thu dugce hon hop metyl 5-bromo-2-(4-etyl -1,4-diazepan-1-yl)benzoat (624 mg).
Vi du diéu ché 21

Hén hop (6-clo-5-flo-2-metyl-1-benzothiophen-3-yl)axit boronic (598 mg),
metyl 5-bromo-2-[(2S)-2-(hydroxymetyl)morpholin-4-yl]benzoat (577 mg), Pd (PPh3)4
(202 mg), DME (11,5mL), va dung dich Na,COs chtra nuéc 2M (2,6mL) duoc khudy
& nhiét d6 80°C trong khoang 5 gid dudi méi truong khi argon. Hon hop phan tng da
lam ngudi xudng nhiét do phong duoc chiét v&i dung méi hdn hop EtOAc va Et0.
Lép hitu co dugce rira v6i dung dich nude mudi, va dugc c6 dac dudi dp sudt giam.
Phén con lai dugc tinh ché bang cot silicagel (dung moi hoa tan: hexan /EtOAc), qua
d6 thu duge hdn hop metyl 5-(6-clo-5-flo-2-metyl-1-benzothiophen-3-yl1)-2-[(2S)-2-
(hydroxymetyl)morpholin-4-yl]benzoat (750 mg).

Vi du diéu ché 21-1

Hén hop (6-clo-2-metyl-1-benzothiophen-3-yl) axit boronic (2,40g), metyl 5-
bromo-2-[(2S)-2-(hydroxymetyl)morpholin-4-yl]benzoat (2,50g), Pd (PPhs)s (875 mg),
DME (50mL), va dung dich Na;CO3 chtra nugc 2M(11,4mL) dugc khudy & nhiét do
80°C trong thoi gian qua dém dudi moi truong khi argon. Sau khi hdn hop phén ung
da lam ngudi xudng nhiét do phong duge pha lodng véi EtOAc, vat liéu khong dugc
hoa tan dugc loai bo bang cach loc xelit, va dich loc dugc ¢ dic dudi ap suét giam.
vPhén con lai thu duge duge tinh ché bang cot silicagel (dung méi hoa tan: hexan
/EtOAc), qua d6 thu dugc hdn hgp metyl 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-
[(2S)-2-(hydroxymetyl)morpholin-4-yl]benzoat (3,18g).

Vi du diéu ché 22

Metansulfonyl clorua (0,28mL) dugc bd sung vao hdn hop metyl 5-(6-clo-5-
flo-2-metyl-1-benzothiophen-3-yl1)-2-[(25)-2-(hydroxymetyl)morpholin-4yl]benzoat
(740 mg), DCM (14,8mL), va TEA (0,69mL) diéu kién lam lanh bing nudc dé va khi
argon, va nhiét do duogc tang dén nhiét do phong, sau do khudy trong khoang 2 gio.

Natri bicacbonat chira nudc bdo hoa duoc b sung vao hdn hop phan tng, sau do tich
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chiét véi cloform. Lép hitu co dugc rira véi dung dich nuée mudi, duge lam kho bing
Na;SOs, va sau d6 cd dic dudi dp sudt giam. Phin con lai dugc tinh ché biang cot
silicagel (dung moi hoa tan: hexan /EtOAc), qua do thu dugc hdn hgpmetyl 5-(6-clo-5-
flo-2-metyl-1-benzothiophen-3-yl)-2-[(2S)-2-{[(metylsulfonyl)oxy]metyl} morpholin-
4-yllbenzoat (791 mg).

Vi du diéu ché 22-1

Metansulfonyl clorua (1,86g) duoc b6 sung vao hdn hop metyl 5-(6-clo-2-
metyl-1-benzothiophen-3-yl)-2-[(2S)-2-(hydroxymetyl)morpholin-4-yl]benzoat
(3,18g), DCM (32mL), va TEA (2,24g) trong diéu kién lam ngudi bang nuéc da, sau
d6 khudy tai cung nhiét d trong khodng 1,5 gio. Natri bicacbonat chira nu6c bdo hoa
dugc bd sung vao hdn hop phan tng trong diéu kién lam ngudi bang nudc dé, sau do
tach chiét voi cloform. L6p hitu co duge duoe lam khé bing NaxSOs, va sau d6 ¢d ddc
dudi 4p sudt giam, qua do thu dugc hdn hop metyl 5-(6-clo-2-metyl-1-benzothiophen-

3-yD)-2-[(2S)-2-{[(metylsulfonyl)oxy]metyl} morpholin-4-yl]benzoat (3,58g).
Vidul

Hon hop (6-clo-2-metyl-1-benzothiophen-3-yl)axit boronic (1,02g), metyl 5-
bromo-2-{(2R)-2-[(xyclobutylamino)metyl]morpholin-4-yl}benzoat (898 mg), Pd
(PPh3)4 (271 mg), DME (29mL) va dung dich Na,CO3 chtra nuéc 2M (4,7mL) duoc
khudy & nhiét d6 100°C trong khoang 18 git dusi moi truong khi argon. Nude duoce
bd sung vao hdn hop phan tng da 1am ngudi xubng nhiét do phong, sau do tach chiét
vii EtOAc. Lop hitu co duge duge lam kho béng MgSQs, va dugce cb ddc dudi ap suét
giam. Phan con lai dugc tinh ché bang cot silicagel co ban (dung méi hoa tan: hexan
/EtOAc), qua dé thu duoc hdn hgp metyl 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-
{(2R)-2-[(xyclobutylamino)metyl]morpholin-4-yl} benzoat (970 mg).

Vidu 10

Hon hop metyl 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-
[(xyclobutylamino)metyljmorpholin-4-yl} benzoat (950 mg), dung dich NaOH chira
nudc 1M (9,5mL), va EtOH (10mL) dugc khudy & nhiét d§ 50°C trong khoang 12 gio.
Hon hop phan ung da lam ngudi xubng nhiét dd phong dugc trung hoa voi axit
clohydric 1M, va dugc c¢6 dac dudi ap sudt giam. Phan con lai duge tinh ché béng cot

silicagel octadexyl (dung moéi hoa tan: axit clohydric/dioxin 0,001M). Phan d tach rira
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duogc ¢ dic dudi ap suat giam va dugc hoa tron véi EtOH. Axit clohydric 1M (1,8mL)
dugc bd sung vao dé, va duge co diac dudi ap suét giam. Phén con lai duge ria voi
EtOH, qua d6 thu dwoc hén hop monohydroclorua cua axit 5-(6-clo-2-metyl-1-
benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)metyl]morpholin-4-yl} benzoic
(830 mg).

Vidu 25

Hon hop metyl 5-(6-clo-5-flo-2-metyl-1-benzothiophen-3-yl)-2-[(2S5)-2-
{[(metylsulfonyl)oxy]metyl} morpholin-4-yl]benzoat (1,00g), DMSO (10mL), va
xyclobutylamin (1,35g) dugc khudy & nhiét do 60°C trong khoang 12 gid, va hon nita
khudy tai nhiét d6 80°C trong khoang 12 gio. Nudc duge bd sung vao hdn hop phan
g da 1am ngudi xudng nhiét do phong, sau d6 tach chiét véi EtOAc. Lép hiu co
duogc rura voi dung dich nudce mudi, duoc lam kho béng NayS0Os4, va dugc ¢d dic dudi
ap suat giam. Phan con lai dugc tinh ché bing cét silicagel co ban (dung méi hoa tan:
hexan /EtOAc), qua d6 thu dugc hdn hop metyl 5-(6-clo-5-flo-2-metyl-1-
benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)metyl]morpholin-4-yl} benzoat
(845 mg).

Vidu 30

Metansulfonyl clorua (178 mg) dwoc bé sung vao hdn hgp metyl 5-(6-clo-2-
metyl-1-benzothiophen-3-yl)-2-[(3S5)-3-(hydroxymetyl)piperidin-1-yl]benzoat (293
mg), DCM (5mL), va TEA (207 mg) tai nhi¢t d phong, sau do khudy & nhiét do
phong trong khoang 1,5 gio. Natri bicacbonat chira nudc bdo hoa duge bd sung vao
hén hop phan ung tai nhiét d6 phong, sau dé tach chiét véi cloform. Lop hitu co dugce
rira voi dung dich nude mudi, duge lam kho bang Na;SOu, va duge co dic dudi ap
sudt giam. Hon hop phan con lai va DMSO (4mL). va l-amino-2-metyl-2-propanol
(610 mg) duoc khuéy ¢ nhiét do 60°C trong khoang 18 gid, va hon nita khuéy tai nhiét
d6 80°C trong khoang 6 gio. Nude duoc bd sung vao hdn hop phan tng da lam ngudi
xudng nhiét d6 phong, sau do tach chiét véi EtOAc. Lép hitu co dugce rira véi nudce, va
dung dich nudc mubi theo thit ty, duge lam kho bang NaxSOs, va duoc ¢ dic dudi ap
sudt giam. Phan con lai duge tinh ché bang cot silicagel co ban (dung méi hoa tan:
hexan /EtOAc), qua dé thu duogc hdn hop metyl 5-(6-clo-2-metyl-1-benzothiophen-3-
y1)-2-[(3R)-3-{[(2-hydroxy-2-metylpropyl)amino]metyl} piperidin-1-yl]benzoat (114
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mg).
Vidu 31

Hon hop metyl 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl}benzoat (2,05g), dung dich NaOH chtra
nudc 1M (6,0mL), va MeOH (15mL) duoc khuéy & nhiét dd 50°C trong khoang 19 gio
dudi méi truong khi argon. Axit clohydric 1M (6,0mL) duoc b6 sung vao hdn hop
phan tmg da lam ngudi xubng nhiét d6 phong, va dugce c6 dac dudi ap suat giam. Phan
con lai duoc tinh ché bing cot silicagel (dung moi hoa tan: cloform/MeOH). San phdm
da tinh ché dwoc hoa tron voi dioxan/HO (40 mL/2mL), va dung dich axit
hydrobromic chira nuéc 47% (0,70mL) dugc bd sung vao d6, sau do khudy tai nhiét do
60°C trong khoang 13 gio. San pham thu duogc duge lam ngudi xudng nhiét 6 phong,
va két tia duge thu gom bing cach loc, qua do thu dugc hdn hop monohydroclorua
cla axit 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-
[(xyclobutylamino)metylJmorpholin-4-yl} benzoic (1,65g).

Theo cach gidng nhau nhu cdc phuong phap duoc mé ta trong céc vi du di€u
ché hodc cac vi du & trén, cac hogp chat trong cac vi du di€u ché va cac vi du thé hién

trong cac bang sau day dugc di€u che.
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Pr21 Chiral
Pr21-1 Chiral
Pr21-2 Chiral
Pr21-3 Chiral
Pr21-4 Chiral
0
F N\)"’/,/O\S//O
P122 Chiral | ©! O O o. & CH,
] CH,
S O
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Béng 13
S thir tu Inf Cong thirc cAu triic hoa hoc
@)
N\/I"/’//O\ //O
- Cl > "CH
Pr22-1 Chiral 0. ) 3
] CH,
o
57 ch,
N PO N
Pr22-2 Chiral 7 CH
Br/CE[(O\CHS o
@)
o
F N\)’ O~ v
Pr22-3 Chiral | F O S
F O | O-ch, © e
S @)
Q""//O\S,
Pr22-4 Chiral | F O O o 3 “CH,
F | \CH3
S O
Bang 14
So thu tu Inf
Ex1 Chiral
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Bang 15
S thir tu Inf Cdng thic cdu tric hoa hoc
Ex2 Chiral
Ex3 Chiral
Ex4 Chiral
Ex5 Chiral
Ex6 Chiral
Ex7 Chiral
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Bang 16
S6 thtr tu Inf Cong thuc cAu tric héa hoc

Ex8

Ex9 Chiral
HCl

Ex10 Chiral
HCl

Ex11 Chiral
HCI

Ex12 Chiral
HCI

Ex13 Chiral
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Bang 17
S thir tu Inf Cong thirc cdu truc hoa hoc

HCI

Ex14 Chiral
HCI

Ex15 Chiral
HCI

Ex16 Chiral
HCI

Ex17 Chiral
HCI

Ex18 Chiral
HCl

Ex19 Chiral
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Bang 18
S thir tu Inf Cong thirc cAu tric hoa hoc

HCl

Ex20 | chiral
HCI

Ex21 Chiral
HClI

Ex22 Chiral

Ex23 HCI
HCI

Ex24 Chiral

Ex25 Chiral




28557

Béang 19
S6 thur tu Inf Cong thuc cAu trac hoa hoc
Ex26 Chiral
Ex27 Chiral
Ex28 Chiral
Ex29 Chiral
Ex30 Chiral
HBr
B3 Chiral
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Béang 20
Soutlh“ Vi du Dit liéu hoa 1y
NMR (CDCl):2,57 (3H,d,J=1,2Hz),6,91-6,94 (1H,m),7,25
Prl Prl (1H,dd,J=2,0,8,5Hz),7,54 (1H,d,J=8,5Hz),7,71
(1H,d,J=2,0Hz)
NMR (CDCl:):2.55 (3H.5),6,91 (1H.,s),7,03
Prl-1 Prl (1H,dt,J=2,4.8.8Hz),7.41 (1H.dd,]=2,2,8,8Hz),7,55
" (1H.dd,J=5,1,8,7Hz)
P2 P2 NMR (CDCl):2,53 (3H,s),7,32-7,37 (1H,m),7,56-7,62
(1H,m),7,67-7,71 (1H,m)
NMR (CDCls):2,55 (3H,s),7,46 (1H,d,J=9,3Hz),7,75
Pr2-1 | Pr2 ( (lH,d,J)=6,4Hz)
Pr3 Pr3 E1:280,282
P31 P NMR (CDCls):2,53 (3H,s),7,15 (1H,dt,J=2,4,8,8Hz),7,42
(1H,dd,J=2,4,8,6Hz),7,64 (1H,dd,J=5,0,8,8Hz)
Pr3-2 | Pr3 El:314,316
NMR (CDCl):1,92 (1H,t,J=6,1Hz),4,92
Prd Pr4 (2H,dd,J=0.8.6,1Hz),7,13-7,17 (1H,m),7,46
(1H.d,J=9,4Hz),7,82 (1H,d,J=6,6Hz)
Prs prs | NMR(CDCL):4.82 (2H.d,J=0.8Hz).7,22-7,24 (1H,m),7,47
(1H.d,J=9,3Hz),7.81 (1H,d,J=6,6Hz)
Pr6 Pr6 NMR (CDCl5):2,57 (3H,d.J=1,2Hz),6,90 (1H,brs),7,37
(1H,d,J=9,6Hz),7,72 (1H,d,J=6,6Hz)
Pr7 Pr7 ESI-: 229
Pr7-1 Pr7 APCI/ESI-: 279
Pr8 Pr8 FIL:.202
Pr8-1 Pr8 EI:236
P19 P19 NMR (CDCls):6,67 (1H,d,J=2,3Hz),7.31
(1H,dd,J=1,9,8,6Hz),7,52 (1H,d,]=8,6Hz),7,61-7,65 (1H,m)
Prlo | Prio NMR (DMSO-ds+D20):2,66 (3H,5),7,34
(1H,dd,J=2.0,8,7Hz),7,91-7,97 (2H,m)
Prio-1 | Prlo NMR (DMSO-d¢+D10):7,71 (1H,d,J=8,5Hz),8,42
(1H,s),8,46 (1H,5),8,55 (1H,d,J=8,5Hz)
Pr10-2 | Prl0 ESI-: 209
Pr10-3 | Prl0 APCI/ESI-: 279
Pr10-4 | Prl0 ESI-: 243

-46-




28557

Bang 21
Sotfrh“ Vi du Dit liéu hoa Iy
T . NMR (DMSO-derD30):7.37-7,49 (1HLm),7,93-8,07
(2H.m)
Pri2 | Pri2 E1:270
Pr13 | Pri3 EI212
Prid | Prid E1:290, 292
Pr15s | Prls 1226
Pri6 | Pri6 APCUESL+: 330,332
Pri6.1 | Pri6 ESL+: 399. 401
Pri62 | Pri6 ESI+: 328, 330
| NMR (CDCl):1,35-1,50 (9H,m), 1,84-2,00 (2H,m),3,20-
Pr16-3 | Pri6 336 (4H.m).3.41-3,63 (4H,m),3,88 (3H,5),6,89
(1H.d.J=8,9Hz),7.36-7,43 (1H,m),7.68 (1H,d,J=2,6Hz)
Pri7 | Prl7 APCI/ESI+: 383,385
Pri7-1| Prl7 APCUESI+: 371,373
Pris | Prig APCUESIF: 313,315
: NMR (CDCl):1,72-1,83 (1HLm),2,11-2,21 (1H,m),2,91
(1H.dd.J=5.2.9,9H7),3.24-3,32 (1H,m),3,34-3,43
Pris-1 | Pri8 (2H.m).3.60-3,68 (1H,m),3.88 (3H.5).,6,65
(1H.d.J=9.0Hz) 7,37 (1H,dd,=2,6,9,0Hz),7,69
(1H.d.J=2.6Hz)
Pri9 | Prio APCUESL- 341,343
Pr19-1 | Pri9 ESIT: 353,355
P20 | Ex25 APCUESI+: 383, 385
Pr20-1 | Ex25 APCUESI+: 383, 385
P2l | Pr2l APCI/ESI+ 450
Prol-1 | Pr2l-1 APCUESI+: 432
P12 | Pr2l APCIESI+: 452
P13 | Pr2l APCLESI+: 450
P14 | Pr2l APCI/ESI+: 430
P2 | Pr22 APCIESI+: 528
P21 | Pr22-1 APCUESIL: 510
P22 | P2 ESI+ 406, 408
P23 | Pr22 APCUESI+: 530
P24 | P2 APCIESI+: 528
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S6 thur
tur

Vidu

Dir liéu hoa ly

Ex1

Ex1

APCI+485
NMR (DMSO-de):1,50-1,69 (4H,m),2,06-2,13 (2H,m),2,40-2,48
(4H,m),2,55-2,65 (2H,m),2,85-2,93 (1H,m),3,11-3,18
(2H,m),3,25-3,32 (1H,m),3,55-3,68 (2H,m),3,82 (3H.s),3,88-
3,93 (1H,m),7,23 (1H.d,J=8,5Hz),7,36-7,38 (2H,m),7,50
(1H,dd,J=2.3,8,5Hz),7.59 (1H.,d,J=2,3Hz),8,10 (1H,s)
NMR (CDCL):1,59-1,79 (4H,m),2,17-2,30 (2H,m),2,46
(3H,5).2.60 (1H,dd,J=4,0,12,2Hz),2,67-2,81 (2H,m),3,00
(1H,dt,J=3,1,11,4Hz).3,17-3,32 (3H,m),3,80-3,94 (SH,m),3,97-
4,04 (1H,m).7,14 (1H,d,J=8,4Hz),7,24
(1H.dd,J=1,9,8,6Hz).7,35 (1H,d,J=8,6Hz),7,41
(1H,dd,J=2,2.8,4H7),7.73 (1H,d,J=2,2Hz),7,75 (1H,d,J=1,9Hz)

Ex2

Ex1

APCI+:469
NMR (DMSO-d¢):1,46-1,68 (4H,m),2,04-2,15 (2H,m),2,41-2,52
(4H,m),2,56-2,66 (2H,m),2,86-2,94 (1H,m),3,11-3,18
(2H,m),3,27-3,33 (1H,m),3,56-3,69 (2H,m),3,82 (3H,s),3,88-
3,94 (1H,m),7,18-7,24 (2H,m),7,38 (1H,dd,J=5,2,8,8Hz),7,50
(1H.dd,J=2,1,8,4Hz),7,59 (1H,d,J=2,1Hz),7,87
(1H,dd,J=2,4,9,2Hz)

Ex3

Ex1

APCI/ESI+:539
NMR (CDCls):1,59-1,79 (4H,m),2,16-2,29 (2H,m),2,56-2,82
(3H,m),3,00 (1H,dt,J=3,1,11,3Hz),3,16-3,32 (3H,m).3,77-3,95
(5H,m),3,96-4,05 (1H,m),7,16 (1H,d,J=8,4Hz),7,58
(1H.dd.J=2.2.8,4Hz),7,60 (1H,s).7,90 (1H,d,J=2,2Hz),7.93
(1H.5),8,24 (1H,s)

Ex4

Ex1

APCI+:491

Ex5

Ex1

APCI/ESI+: 489

Ex6

Ex1

APCI/ESI+: 455

Ex7

Ex1

APCI/ESI+: 489
NMR (CDCl):1,57-1,79 (4H,m),2,13-2,29 (2H,m),2,53-2,80
(3H,m),2,99 (1H,dt,J=3,1,11,4Hz),3,17-3,31 (3H,m),3,79-3,94
(5H.m),3,97-4,04 (1H,m),7,14 (1H.,d,J=8,6Hz),7,34
(1H,dd,J=2,0,8,6Hz),7,54-7,59 (2H,m),7,70
(1H,d,J=2,0Hz),7,90 (1H,d,J=2,2Hz)

Ex8

Ex1

APCI/ESI+: 443
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Bang 23
50 | yidy Dt liéu héa Iy
thu tu ' ¥
Ex9 | Exl APCUESIT: 489
ESL+: 471
NMR (DMSO-ds): 1,68-1,88 (2H,m),2,11-2,35 (4H,m),2,47
e0 | Exto (3H.5).2.85-3.15 (4H.m).3,16-3,33 (2H,m),3,64-3,84

(2H,m),3,98-4,14 (2H,m),7,35-7,43 (2H,m),7,55
(1H,d,J=8,4Hz),7.65 (1H,dd,J=2,2,8,4Hz),7,83
(1H,d,J=2,2Hz),8,11-8,16 (1H,m),9,10 (1H,brs),9,33 (1H,brs)

APCI/ESI+: 475
NMR (DMSO-ds):1,68-1,88 (2H,m),2,10-2,30 (4H,m),2,80-
3,14 (4H,m),3.17-3,25 (1H.m),3,25-3.40 (1H,m),3,64-3,81
Ex11 | Ex10 (2H,m),3,94-4,12 (2H;m),7.48-7,55 (2H,m),7,63
(1H,d,J=8,7Hz).7,77 (1H,dd,J=2,1,8,3Hz),7,96
(1H,d,J=2,1Hz),8.22 (1H,d,J=2,1Hz),9,03 (1H,brs),9,20
(1H,brs)

APCI/ESI+: 491 |
NMR (DMSO-dg):1,67-1,88 (2H,m),2,07-2,31 (4H,m),2,86-
3,14 (4H,m).3,20 (1H,d,J=11,7Hz),3,25-3,32 (1H,m),3,64-
3,82 (2H,m).3,96-4,13 (2H,m),7,56 (1H,d,J=8,3Hz),7,78
(1H,d,J=8,8Hz),7,83-7,89 (1H,m),8,00-8,08 (2H,m),8,19
(1H,5),8,63 (1H,5),9,11 (1H,brs),9,40 (1H,brs)

Ex12 | ExI10

ESI+: 455
NMR (DMSO-de):1,69-1,86 (2H,m),2,12-2,35 (4H,m),2,46
(3H,5),2,86-3,14 (4H,m),3,17-3,24 (1H,m),3,26-3,33
(1H,m),3,65-3,80 (2H,m).,4,01-4,11 (2H,m),7,23
(1H.dt.J=2.5,9,0Hz).7.39 (1H,dd.,J=5,2,8,8Hz),7,56
(1H,d.J=8,4Hz).7,65 (1H,dd,J=2,1,8,4Hz),7,83
(1H,d,J=2,1Hz),7,89 (1H,dd.J=2.4,9,1Hz),9.20 (1H,brs),9,52
(1H,brs)

Ex13 | Exl10

APCI/ESI+: 491
NMR (DMSO-d¢):1,21-1,41 (10H,m),1,63-1,76 (1H,m),1,90-
2,03 (2H,m),2,11-2,22 (1H,m),2,82-2,99 (3H,m),3,01-3,10
(1H,m),3,13-3,21 (1H,m),3,35-3,42 (1H,m),7,77-7,84
(2H,m),7,95 (1H,dd,J=2,2,8,2Hz),8,02 (1H,d,J=8,6Hz),8,21
(1H,d,J=2,0Hz),8,24 (1H,s),8,47 (1H,brs),8,58-8,74 (2H,m)

Ex14 | Ex10
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Bang 24
Sotg‘” Vidy D lidu héa ly
' APCI/ESI+: 525
NMR (DMSO-de):1,68-1,87 (2H,m),2,11-2,30 (4H,m),2,84-
Exls | Exio | 315 (4Hm).3.16-3,34 (2H,m).3,66-3,83 (2H,m),3,97-4,13
(2H,m),7,54 (1H,d,J=8,5Hz),7,86 (1H,dd,J=2,3.8,5Hz),7,99
(1H,s),8,02 (1H,d,J=2,3Hz),8,28 (1H,5),8,80 (1H,s),9,07
(1H,brs),9,28 (1H,brs)
APCI/ESI+: 473
NMR (DMSO-de):1,31 (9H,s),2,47 (3H,s),2,87-3,04
Exl6 | Ex10 (2H,m),3,07-3,37 (4H,m),3,72-3,82 (1H,m),3,98-4,13
(2H,m),7,34-7,42 (2H,m),7,54 (1H,d,J=8,3Hz),7,65
(1H,dd,J=2,2.8,3Hz),7,83 (1H.d,J=2,2Hz),8,11-8,14
(1H,m),8,54 (1H,brs),8,80 (1H,brs)
Ex17 | ExI0 ESI+: 477
APCI/ESI+: 489
NMR (DMSO-de):1,68-1.87 (2H,m),2,11-2,35 (4H,m),2,48
(3H.5).2.84-3,15 (4H,m).3,16-3.24 (1H,m),3,25-3,34
Ex18 | Ex10 (1H,m),3,65-3.81 (2H,m),3,99-4,11 (2H,m),7,27
(1H,d,J=10,2Hz),7,53 (1H.,d,J=8,3Hz),7,64
(1H,dd,J=1,8,8,3Hz),7,81 (1H,d,J=1,8Hz),8,30
(1H,d,J=6,9Hz),9,14 (1H,brs),9,42 (1H,brs)
APCI/ESI+: 491
NMR (DMSO-de):1,31 (9H.5s),2,48 (3H,s),2,88-3,04
Ex19 | Ex10 (2H,m),3,06-3,27 (4H,m),3,71-3,82 (1H,m),3,99-4,14
(2H,m),7,28 (1H,d,J=10,2Hz),7,53 (1H,d,J=8,3Hz),7,66
(1H,dd,J=2,2,8,3Hz),7,82 (1H,d,J=2,2Hz),8,31
(1H.,d,J=7,0Hz),8,48-8,65 (1H,m),8,89-9,03 (1H,m)
Ex20 | Ex10 ESI+: 475
Ex21 | Ex10 ESI+: 441
Ex22 | Ex10 ESI+: 487
Ex23 | Ex10 APCI/ESI+: 429
Ex24 | Ex10 APCI/ESI+: 475
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S4 thu
tur

Vidu

Dit li¢u hoa ly

Ex25

Ex25

APCI/ESI+: 503
NMR (CDCl3):1,61-1.79 (4H.m).2.17-2,28 (2H.m),2,46
(3H.s),2,60 (1H.dd.J=4.1,12,2Hz),2.68-2,81 (2H,m),3,00
(1H.dt,J=3,1,11,5Hz),3,18-3,31 (3H,m),3,80-3,93
(5H,m),3,97-4,04 (1H,m),7,14 (1H.,d,J=8,4Hz),7,17
(1H,d,J=9,9Hz),7,38 (1H,dd,J=2,2,8,4Hz),7,71
(1H,d,J=2,2Hz),7,77 (1H,d,J=6,6Hz)

Ex26

Ex25

APCI/ESI+: 505
NMR (CDCl):1,59-1,81 (4H,m),2,17-2,31 (2H,m),2,61
(1H,dd,J=4,0,12,3Hz),2,68-2,81 (2H,m),3,00
(1H,dt,J=3,0,11,4Hz),3,17-3,33 (3H,m),3,80-3,95
(5H,m),3,98-4,04 (1H,m),7,15 (1H,d,J=8,5Hz),7,55
(1H,5).7,59-7,64 (2H,m),7,91-8,00 (2H,m),8,20 (1H,brs)

Ex27

Ex25

APCI/ESI+: 505
NMR (CDCl5):0,95-1,20 (10H,m),1,68-1,95 (4H,m),2,39-2,63
(3H,m),2,76-2,87 (1H,m),3,30-3,39 (1H,m),3,43-3,55
(1H,m).3.92 (3H.s).7.14 (1H.d,J=8,4Hz),7.53 (1H,s),7,56
(1H.dd,J=2,2,8,4Hz),7,61 (1H,d,J=1,4,8,6),7,86
(1H,d,J=2,2Hz),7,96 (1H,d,J]=8,6Hz),8,17-8,20 (1H,m)

Ex28

Ex25

APCI/ESI+: 487
NMR (CDCL): 1,11 (9H.,5),2,45 (3H.5).2,61
(1H,dd,J=4,3,11,5Hz),2,71-2,84 (2H,m),3,02
(1H,dtJ=3,1,11,5Hz),3,17-3,25 (1H,m),3,27-3,35
(1H,m),3,78-3,93 (5H,m),3,97-4,04 (1H,m),7,14
(1H,d,J=8,3H7).7,24 (1H,dd.J=1,8,8,6Hz),7,35
(1H,d,J=8,6Hz),7,40 (1H,dd.J=2,1,8,3Hz),7,71
(1H,d,J=2,1Hz),7,75 (1H,d,J=1,8Hz)

Ex29

Ex25

APCI/ESI+: 505
NMR (CDCL): 1,12 (9H,5),2,46 (3H,5),2,61
(1H,dd,J=4.4,11,5Hz),2,72-2.83 (2H.m),3,02
(1H,dt,J=3,1.11,4Hz).3.17-3.25 (1H,m),3,28-3,34
(1H,m),3,78-3,94 (5H.m).3.97-4,04 (1H,m),7,14
(1H.d,J=8.4Hz),7.18 (1H.d.J=10,0Hz),7,39
(1H,dd.J=2.3,8.4Hz),7,69 (1H,d.J=2,3Hz),7,77
(1H,d,J=6,6Hz)

Ex30

Ex30

APCI/ESI+: 501
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30 1) Vidy Dit lidu hoa 1y
' ESI+: 471

NMR (DMSO-d): 1,72-1,88 (2H.m),2,07-2,26 (4H,m),2,47
(3H,5),2,83-3,16 (4H,m),3.18-3,32 (2H,m),3,68-3,82
Ex31 | Ex31 (2H,m),3,91-4,01 (1H,m),4,04-4,14 (1H,m),7,34-7,42
(2H,m),7,54 (1H,d,J=8,4Hz),7,65 (1H.dd,J=2,2,8,4Hz),7.83
(1H,d.J=2,0Hz),8,14 (1H,dd,J=0,6,1,8Hz),8.72-8,94 (2H,m)
20 (°)=8.3.16,3.16,9,17,2.24,0

Kha nang (mg dung trong céng nghiép

Hop chét trong sang ché co tac dong hoat héa kénh IK1, va c6 thé duge ding
lam tac nhan dé phong va/hodc didu tri dau ndi tang, dau do viém, dau do viém xuong
khop, dau thin kinh, hodc rdi loan gy ra dau & co va khop.

Ngoai ra, theo két qua da thu dugc theo sang ché, chét hoat hoa kénh IK1 ciing
¢6 thé dugce sir dung lam tac nhan dé phong va/hodc diéu tri dau do viém, dau do viém

xuong khép. dau than kinh, hodc rdi loan gay ra dau & co va khop.
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YEU CAU BAO HO
1. Hop chit ¢6 cong thirc (1) nhu sau hodc mudi ctia ching,

Cong thue 1

(trong do,

X 1a -O-, -CHa-, -NH-, hodc -N (Ci.6 alkyl)-,
n 1a s6 nguyén nim trong khoang tur 1 dén 3,
R! 1a -H, halogen, hoic C.6 alkyl,

mdi R? va R? 1a gidng nhau hodc khic nhau, va la -H, halogen, Ci. alkyl, hodc halo-
Ci-6 alkyl,

R* 1a -H hodc -Lk-NH-R°,

Lk la Ci. alkylen hodc lién két,

R%1a Ci. alkyl, - Ci alkylen-OH, hoac xycloalkyl,

mién 1a trong truong hop ma R* 1a -H, X 1a -N (Ci.6 alkyl)-, va

R’ 1a -H hodc Ci.6 alkyl.).

2. Hop chét hoac mudi ciia chung theo diém 1, trong d6 R* 1a -Lk-NH-R°.

3. Hop chét hogc mudi cua chung theo diém 2, trong d6 X la -O- hodc -CHo-.
4, Hop chit hodc mubi ctia chung theo diém 3, trong d6 n béng 2.

5. Hop chét hoac mudi ctia chung theo diém 4, trong d6 Lk la -CHa-.

6. Hop chat hoac mudi ctia ching theo diém 5. trong do R* 1a -H.
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7. Hop chét hodc mudi cta ching theo diém 6, trong d6 R° 1a C4 alkyl, -C4 alkylen-
OH, hodc Cs.s xycloalkyl.
8. Hop chét hodc mubi ctia ching theo diém 1, trong d6 R' 1a Ci6 alkyl, R* 1a -H, R 1a
halogen, R* 1a -Lk-NH-R’, Lk 1a -CHa-, R? la C3.s xycloalkyl, R I -H, X 1a -O-, va n
bing 2.
9. Hop chit hoic mudi cia ching theo diém 1, trong d6 R' 1a C i alkyl, R? 1a halogen,
R3 1 halogen, R* 1a -Lk-NH-R’, Lk 1a -CH,-, R® 1a C3.8 xycloalkyl, R’ 1a -H, X 13 -O-,
va n bang 2.
10. Hop chat hoic mudi cta ching theo diém 7, trong d6 hop chit nay dugc chon tir
nhém bao gom:

axit 5-(6-clo-2-metyl-1-benzothiophen-3-yl)-2- {(2R)-2[(xyclobutylamino)
metyl] morpholin-4-yl}benzoic,

axit 5-(6-clo-2-flo-1-benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)metyl]
morpholin-4-yl}benzoic,

axit 2-{(3R)-3-[(tert-butylamino)metyl)piperidin-1-yl}-5-[6-(triflometyl)-1-
benzothiophen-3-yl]benzoic,

axit 5-[5-clo-6-(triflometyl)-1-benzothiophen-3-yl]-2- {(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl}benzoic, va

axit 5-(6-clo-5-(flo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-
[(xyclobutylamino)metyl]morpholin-4-yl} benzoic.
11. Hop chit hodc mubi ctia ching theo diém 10, trong d6 hop chat nay la axit 5-(6-
clo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)metyl] morpholin-4-
}d}benzok:hoécrnuéicﬂachung.
12. Hop chét hodc mudi cta chung theo diém 10, trong d6 hop chét nay 13 axit 5-(6-
clo-5-flo-2-metyl-1-benzothiophen-3-yl)-2-{(2R)-2-[(xyclobutylamino)metyl]
morpholin-4-yl}benzoic hodc mudi ctia chung.
13. Duoc phdm bao gém hop chit hodc mudi cia chung theo diém 1 va ta duoc duge

dung.





