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Linh vire ky thuit dwoc dé cip

Sang ché dé xuat cac hop chat ma 1a chét Gc ché tyrosin kinaza, cu thé 1a chit e ché
Bruton tyrosin kinaza (“BTK”) hiru dung dé diéu tri bénh nhu bénh ung thu, ty mién, viém,

va huyét khéi ngh&n mach. Ngoai ra, sang ché con dé xuit duoc pham chua cac hop chit nay.
Tinh trang ky thuit ciia sang ché

BTK, thanh vién ctia ho Tec khong thu thé tyrosin kinaza, cAn thiét cho phat tin hiéu té
bao B cing hudng tir thu thé té bao B. N6 duoc bidu hién & té bao B va té bao sinh huyét khéc
nhu bach cau don nhén, dai thuc bao va té bao 16n. Chirc ning ciia né trong nhiéu khia canh
khac nhau ctia chirc niang té bao B ma duy tri danh muc té bao B (xem Gauld S. B. va cOng
su., B cell antigen receptor signaling: roles in cell development va disease. Science, 296:1641-
2.2002.) Té bao B dong vai tro trong viém khép dang thip (xem Perosa F., va cong su., CD20-
depleting therapy in autoimmune diseases: from basic research to the clinic. J Intern Med.
267:260-77. 2010 va Dorner T, va cong su. Targeting B cells in immune-mediated
inflammatory disease: a comprehensive review of mechanisms of action and identification of
biomarkers. Pharmacol Ther. 125:464-75. 2010 va Honigberg, L., va cdng su, The selective
BTK inhibitor PCI-32765 blocks B cell and mast cell activation and prevents mouse colagen
indiced ching viém khé6p. Clin. Immunol. 127 S1:S111.2008) va trong c4c bénh tyr mién khac
nhu lupus ban dé hé thdng va ung thu (xem Shlomchik M. J., va cong su, The role of B cells
in Ipr/lpr-induced autoimmunity. J. Exp Med. 180:1295-1306. 1994; Honigberg L. A., The
Bruton tyrosin kinaza inhibitor PCI-32765 blocks B-cell activation and is efficacious in
models of autoimmune disease and B-cell malignancy. Proc. Natl. Acad. Sci.107:13075-80.
2010; va Mina-Osorio P, va cong su., Suppression of viém than tiéu cau in lupus-prone NZB
x NZW mice by RN486, a selective inhibitor of Bruton's tyrosin kinaza. Chitng viém khép
Rheum. 65:2380-91.2013).
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Ciing c6 tiém nang ddi v6i cc chit e ché BTK dé diéu trj bénh di img (xem Honigberg,
L., va cOng su, The selective BTK inhibitor PCI-32765 blocks B cell and mast cell activation
and prevents mouse colagen indiced chimg viém khop. Clin. Immunol. 127 S1:S111. 2008).
Luu ¥ rang chit tre ché ddo nguoc dugc 1am gidm qua min da thu dong (PCA) do phirc khang
nguyén IgE & chudt. Phét hién nay thdng nhét v6i phat hién duge néu véi té bao 16n dot bién
BTK va chudt bi danh bai va dé xuét ring cac chit tc ché BTK ¢6 thé hiru dung dé didu tri
bénh hen, bénh di g phu thudc IgE theo duong gio.

Theo d6, céc hop chit ma rc ché BTK ¢6 thé hitu dung trong diéu tri bénh nhu bénh tu

mién, bénh viém, va ung thu.
Ban chat ky thuit cia sang ché

Theo khia canh thtr nhit, sang ché nhdm dén hop chit c6 Cong thire (I):

R2 ,/\/
\H S/\F“
g '
@
trong doé:
R! va R? ddc lap 1a hydro, alkyl, alkoxy, halolakyl, hodc halo;

X la =O-, -CONR-, —-NRCO-, hodac —-NR-CO-NR' trong dé R va R' doc 1dp la hydro
hoac alkyl;

Ar 14 heteroaryl hoac phenyl trong d6 heteroaryl va phenyl tuy y duoc thé bang mot,
hai, hodc ba phén ttr thé doc lap dugc chon tur alkyl, halo, haloalkyl, alkoxy, va hydroxy;

A 1a —N- hoic —CR’- trong d6 R> 1a hydro, alkyl, xyclopropyl, halo, haloalkyl,

haloalkoxy, alkoxy, hodc xyano;
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Y 14 lién két hodc alkylen;

vong Z 1a heteroxycloamino tuy y dugc thé bang mot hoic hai phan tir thé doc lap duoc

chon tir alkyl, hydroxy, alkoxy, va flo;

R31a nhém c6 cong thire (i), (ii), (iii) hodc (iv):

R4 RP R3 RP R3 R® hoic — RO
— >—<—— >—<— or Z\W
/\’2_<RC . ?Z\S RC ‘ z\ﬁ RC ,
o) O

(i) (i) (iii) (iv)

trong do:

R? 14 hydro, flo, hodc xyano; voi diéu kién 1a khi R® 1a xyano thi R® la hydro va R®
khong phai 1a hydro;

R’ 14 hydro hodc alkyl; va

R® 1a hydro, hydroxyalkyl, alkoxyalkyl, alkyl (tuy y dugc thé bang mot hogc hai phan
tir thé doc 1ap duoc chon tir hydroxy, hydoxyalkyl, heteroaryl (tuy y dugc thé bang mot hodc
hai phan tir thé doc 1ap duoc chon tir alkyl va heteroxyclyl trong d6 heteroxyclyl tuy y dugc
thé bing mot hoic hai phan tir thé doc 1ap dugce chon tir halo va alkyl), va -CONRR' (trong
d6 R va R'% doc 1ap 1a hydro hodc alkyl, hodc R’ va R cing véi nguyén tir nito ma ching
gin vao tao thanh heteroxyclyl tuy y duoc thé bang mot hodc hai phén tir thé duoc chon tir
alkyl va heteroxyclyl)), xycloalkyl (tily y duoc thé bing mot hode hai phan tir thé doc 1ap dugce
chon tir halo, alkyl, alkoxyalkyl va aryl; hogc trong d6 hai phan tir thé lién ké ciia xycloalkyl
cung vOi nguyén to cacbon ma ching gin vao tao thanh nhom heteroxyclyl),
heteroxyclylalkyl, heteroxyclyl (trong d6 heteroxyclyl va heteroxyclyl trong heteroxyclylalkyl
thy v duoc thé bang mot, hai, hodc ba phin tir thé trong d6 hai trong s& cac phan tir thé tuy y
doc 1ap duge chon tir alkyl, alkoxy, hydroxy, halo, amino, va oxo, va mot trong phan tir thé
tuy y 1a alkyl, hydroxyalkyl, alkoxy, alkoxyalkyl, axyl, haloalkyl, alkylsulfonyl,
alkoxycarbonyl, hodc heteroxyclyl trong d6 heteroxyclyl duge thé bing mot hodc hai phéan tir
thé doc 1ap duoc chon tir hydro, alkyl, halo, hydroxy, va alkoxy), hodc ~(alkylen)-NR®R” (trong
d6 R6 va R7 dbc 1ap 1a hydro, alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, xycloalkyl, hoac
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heteroxyclyl trong d6 heteroxyclyl tuy y dugc thé béng mot hoac hai ph?m tir thé doc 1ap dugce

chon tir alkyl, halo, hydroxy, hydroxyalkyl, alkoxyalkyl, axyl, va alkoxycarbonyl; hoac R® va

(o) x1-x2
j S
hodc N™ o t/kN
R7 cling v6i nguyén tir nito ma chung gin vao tao thanh trong d6 mot
hogc hai trong s6 X', X? va X? 1a nito va nhém con lai la cacbon va vong tuy y dugc thé bang

mot hodc hai phﬁn tr thé doc 1ap dugc chon tir alkyl, haloalkyl, va halo); va/hoac
mudi duoc dung cua ching véi diéu kién la:

khi A la —N-, thi R* 1a xyano va R® la heteroxycloaminolalkyl trong do
heteroxycloamino trong heteroxycloaminoalkyl tuy y dugc thé bang mot hodc hai phén tir thé
doc 1ap duge chon tir alkyl, alkoxy, hydroxy, halo, amino, va oxo, va nguyén t nito cua
heteroxycloamino dugc thé bang heteroxyclyl trong d6 heteroxyclyl dugc thé bang mdt hoic

hai phan tir thé doc 1ap duoc chon tir hydro, alkyl, halo, hydroxy, va alkoxy.

Theo mét phuong an, khi R> trong céac hop chét c6 cong thire (I) va/hodc mudi dugc
dung cua chung (va phuong an bat ky cua ching dugc boc 16 ¢ ddy) 1a nhoém c6 cong thire (i),
(ii), hodc (iii) trong d6 R*1a xyano, cac hop chét theo sang ché 1a chét (rc ché cong hoa tri co
thé ddo ngwoc cia BTK, tie 13, chiing ¢6 thé tao thanh lién két cong hoa tri ¢6 thé dao nguoc

v6i nhom thiol cua ge xystein, cu thé 1a v6i Cys481 ctia BTK.

Theo phuong an khéc, khi R® trong cdc hop chét co6 cong thuce (I) va/hodc mubi duoc
dung cua chung (va phuong an bat ky ctia ching dugc b 1§ & ddy) 1a nhém c6 cong thic (i),
(i), hodc (iii) trong d6 R* 1a hydro hodc flo, hodc R>1a nhom ¢6 c¢bng thic (iv), cac hop chat
theo sang ché 1a chét trc ché cong hoa tri khong thé dao ngugce cua BTK, tire 1a, ching ¢6 thé
tao thanh lién két cdng hoa tri khong thé dao ngugc voi nhom thiol cia géc Xystein, cu thé 1a

vGi Cys481 cua BTK.

Theo khia canh th hai, séng ché nhim dén dugc pham chira hgp chét co cong thic (1)
(hodc bit ky trong s6 cac phwong 4n cta chung duoc boc 16 ¢ day), va/hodc mudi duge dung

cta chung; va ta dugce dugc dung.
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(a)  Theo phuong 4n (a) clia khia canh thtr hai, phdi phim la phdi pham ran ding qua

duong miéng bao gdm:

(1) hop chét c6 Cong thuc (I) va/hoac mudi duoc dung cia ching (hodc phuong 4n

bat ky ctia chiing dugc boc 1§ & day): va

(i)  phuong tién dé giai phong hop chit ndy va/hodc mudi duge dung ciia ching’

trong rudt.

(b)  Theo phuong 4n (b) ciia khia canh thit hai, phdi phdm 1a phéi pham ran ding
qua duong miéng bao gbm phuong tién dé giai phong lugng ¢6 hiéu qua chita bénh cia hop
chét c6 Cong thire (I) va/hodc mudi duoc dung ctia chung (hodc phuong an bét ky cta ching

duoc boc 16 & day) tir phdi pham dung qua dudong miéng nay trong rudt.

Trong s& phwong 4n (a) hodc (b), theo mdt phuong én hop chét c6 cong thire (I) va/hodc
mudi duge dung cia ching (hodc phuong 4n bét ky ciia chiing dugc boc 10 ¢ day) dugc giai

phoéng trong rudt non.

Theo phuong 4n khéc nita ciia phuong 4n (a) hodc (b) va cac phuong an chira trong do,
trong d6 (i) hop chét ¢6 cong thire (I) va/hodc mudi duoc dung cia ching (hodc cac phuong
4n cua ching duogc bdc 16 & day); va/hodc (ii) dang lidu dung chira hop chét c6 cong thie (1)
(hodc cac phuong an ctia ching dugc boc 16 ¢ day); va’/hodc mubi duoc dung cta chung; dugc
bao véi it nhat mot chat bao trong d6 chat bao nay doc lap duge chon tir (khi nhidu hon mot
chéit bao c6 mit) chét bao rudt va chit bao gidi phong thoi gian tré bao khong phai rudt, tbt

hon 13 chét bao 12 mot hodc nhiu chit bao rudt.

Theo mot phuong 4n, khi hop chét c6 cong thire (1) va/hodc mudi dugc dung cia ching
(hoic cac phuong 4n cta chung duge boc 16 ¢ ddy) va/hoac dang lidu dung bao gbm hop chét
¢6 cbng thire (I) va/hodc mudi duge dung ctia chung (hodc céc phuong an cta ching dugc boe
16 & day) duoc bao voi chét bao rudt, chat bao rudt 1a polyme. Theo phuong an khéc, khi hop
chét ¢6 cong thirc (I) va/hodc mudi duoce dung clia chiing va/hodc dang liéu ding bao gdm hop
chét c6 cong thire (I) va/hodc mudi duoc dung clia chiing dugc bao véi chét bao rudt, chat bao
rudt 12 polyme anion duge chon tir polymetacrylat (vi du, metacrylic axit ethacrylat poly,

metacrylic axit metyl metacrylat poly); polyme trén co s¢ xenluloza (vi dy, xenluloza axetat
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phtalat CAP, xenluloza axetat trimellitat CAT, xenluloza axetat suxinat CAS,
hydroxypropylmetyl-xenluloza phtalat HPMCP, hydroxypropylmetylxenluloza axetat suxinat
HPMCAS), va cic dan xuit polyvinyl nhu polyvinyl axetat phtalat PVAP. Theo phuong an
khéac nita, cht bao rudt &n mon trong duong da day rudt c6 pH tir khoang 4,5 dén khoang 7
hoic tir khodng S hodc 5,5 dén khoang 7 d& giai phong hop chat c6 cong thire (I) va/hodc mubi

duoc dung cla chung (hodc cac phuong an cia chung dugc boc 10 ¢ day).

Khi chét bao khéng phai rudt duoc st dung, dang lidu dung giai phong thoi gian tré
khong bao rudt ¢ thé duoc dung & trang thai nhanh va chat bao giai phong thoi gian tré co
thé duoc thiét ké dé an mon, v& tung, hodc tré nén co thé thAm cao trong khoang 0,3 dén
khoang 3 gidr hodc trong khoang 0,5 dén khoang 2 gidr sau khi ding dé giai phong hop chét c6
cong thire (1) (hodc cac phuong an cua ching duoc boc 16 ¢ ddy) va/hodc mudi duge dung cia

chung.

Phin mb ta con boc 16 phuong phép didu tri bénh c¢6 thé didu tri bang cach (rc ché BTK
& dong vét c6 v can ching phuong phap ndy bao g6m dung cho dong vat c6 vl can ching,
duoc phim chira lwong ¢6 hiéu qué cta hop chét ¢6 Cong thire () (hodc bt ky trong sb cic
phuong an ctia ching duge boc 10 ¢ ddy) va/hodc mubi duge dung cia chung, va ta dugce dugc
dung. Theo mot phuong 4n bénh is ung thu, tu min, viém, hodc bénh huyét khdi nghén mach.
Theo mo6t phuong én, bénh 1a viém chét ndo trang chay mau hoai tir cAp, viém nio tiy cép lan
tda, Bénh Addison, bénh thiéu gammaglobulin, bénh rung téc vung, bénh rung téc 16ng toan
than, bénh thoai hoa tinh bdt, viém cit séng dinh khép, viém than khang GBM/khang TBM ,
hoi chimg khang phospholipid (APS), hoi chimg khang thé khang phospholipid, bénh thiéu
mau do khong tao du huyét cdu, ching viém khop, phu mach tu mién, loan than kinh sinh
dudng gia dinh ty mién, viém gan ty mién, m& mau tu mién, suy giam mién dich ty mién, bénh
tai trong tu mién dich (AIED), viém co tim tu mién, viém buéng trimg tu mién, viém tdy tu
mi&n, bénh Iy vong mac tw mién, ban xudt huyét gidm tiéu cau huyét khéi ty mién (ATP), bénh
tuyén gidp trang tu mién, ching may day tu mién, bénh thiéu mau hily hdng cau tw mién, bénh
than kinh soi truc va noron, Bénh Balo, Bénh Behcet, bénh pemphigoid bong nuéc, bénh ly
¢o tim, Bénh Castleman, bénh khong dung nap gluten, Bénh Chagas, hdi chiing mét moéi man
tinh, bénh da ddy than kinh hiy myelin do viém man tinh (CIDP), viém tiy xuong da b tai

phét man tinh (CRMO), Hoi ching Churg-Strauss, pemphigoid ¢6 s¢o/pemphigoid niém mac
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lanh tinh, bénh tiéu chay m&, Hdi chirng Cogans, bénh agglutinin lanh, khéi tim bam sinh,
viém co tim coxsackie, Bénh CREST, Bénh Crohn, bénh day than kinh ngoai bién hiy myelin,
viém da dang éc pét, viém da co, Bénh Devic (viém tuy - thi than kinh), tiéu duong, lupus dia,
Hoi ching Dressler, kho mit, loan than kinh sinh dudng gia dinh, lac ndi mac t&r cung, viém
thuc quén tang bach cAu eosin, viém bao co bach cAu 4i toan, héng ban nut, Cryoglobulinemia
hdn hop can thiét, Hi chimg Evans, viém ndo tuy di img thuc nghi¢m, hdi chimg fibromyalgia
, viém xo phé nang, viém dong mach té bao khdng 16 (viém dong mach thai duong), viém co
tim té bao 16n, viém thén tiéu cau, Hoi chimg Goodpasture, granulomatosis véi polyangiitis
(GPA) (trudc day goi 1a Bénh u hat Wegener), Bénh Graves, Hoi ching Guillain-Barre, Viém
tuyén giap Hashimoto, bénh tan mau, Ban tan huyét Henoch-Schonlein, ecpet thai nghén, giam
gamma globulin - huyét, xo phdi vo cin, ban xudt huyét giam tiéu cau tu phéat (ITP), Bénh
than IgA, bénh gdy climg li€n quan dén 1gG4, lipoprotein didu hoa mién dich, bénh viém co
thé vui, bénh viém rudt, bénh viém bang quang k& , chimg viém khép & tré em, tiéu dudng &
tré em(tiéu dudng loai 1), viém co & tré em, Hoi chimg Kawasaki , Hi chimg Lambert-Eaton,
viém mach huy bach cAu, bénh li ken ph:fmg, lichen xo hoéa, bénh viém két mac dang gd, bénh
IgA tuyén tinh (LAD), lupus (SLE), lupus bao gbém bénh viém than lupus, bénh Lyme, bénh
mian tinh, bénh Meniere (siing nuéc mé nhi), viém da vi mach, bénh md lién két hon hop
(MCTD), loét Mooren, Bénh Mucha — Habermann, Mang nhéy Pemphigoid, da xo cing,
chirng nhuoc co ndng, viém co dich t€, ching ngu ril, bénh tang truong luc co than kinh, chimg
giam bach ciu, BONG NUGC DANG PEMPHIGUS, hoi chimg giat co mit - gidt co, viém
day thin kinh thi gidc, bénh cuong gidp trang, bénh viém khép, viém da co do thip khép,
PANDAS (Réi loan tam thin-tu mién dich & tré do nhiém khuén cau chubi), bénh thodi héa
tiéu ndo dang chit déo, bénh huyét cAu tb - niéu kich phat vé dém (PNH), hoi ching Parry
Romberg, pars planitis (viém mang bo dao ngoai vi), hoi ching Parsonnage-Turner, bién
chung than kinh ngoai bién, viém nféo va day cot séng quanh mach, bénh thiéu méu 4c tinh,
bénh pemphigut nhu bénh pemphigus thé thuong va pemphigut 14, hoi chimg POEMS, viém
nut quanh dong mach, viém da co do thap khop,viém da co, hoi chiung sau nhdi mau co tim,
hoi ching hau phau mang ngoai tim, xo gan & mat nguyén phat, viém xo chai duong mat
nguyén phat, xo gan mat nguyén phat, viém da do progesteron, bénh vay nén, viém khép vay
nén, bénh viém khép Véy nén, chirng bét san héng cAu don thudn, viém da mu hoai thu, hién

tuong raynauds , chimg viém khép phan tng, hoi chimg loan dudng than kinh giao cAm phan
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xa, hoi ching Reiter, viém da sun tai dién, hoi chimg chin khong yén, xo hod sau mang bung,
s6t thip khép, viem khép dang thép, bénh sarcoid, hoi chimg Schmidt, viém mang cimg, bénh
cing da, hoi ching Sjogren, tu mién tinh dich va tinh hoan, hdi chirg cung nguoi, bénh Still,
viém mang trong tim ban cAp nhiém khuén(SBE), hdi chimg Susac, viém mit dong cam, Viém
dong mach Takayasu, viém dong mach thai duong/Viém dong mach té bao khong 16, xuit
huyét giam tiéu cau(TTP), hdi chimg Tolosa-Hunt , viém tiy ngang, hdi ching da tuyén tu
mién loai I, II, va III, bénh viém loét dai trang, bénh md li€n két khong phan biét (UCTD),

viém mang bo dao, viém mach, bénh da bong rop, bach bién, dau 4m hd man tinh, hoac luput.

Theo mot phuong an ctia phuwong phap nay, dong vat c6 vi méc bénh ty mién, vi dy,
bénh viém rudt, ching viém khép, lupus bao gbm viém than lupus ban do, viém khép dang
thap, viém khép vay nén, viém xuong khép, bénh still, viém khép man thanh thiéu nién, tiéu
duong, chirmg nhuge co ning, u hat véi Polyangiitis, Viém tuyén gidp Hashimoto, bénh cuong
giap trang, Bénh cuong giap tu mién, hdi chimg Sjogren , kho mit (bao gém kho mit Sjogren
va khong kho mat Sjogren), da xo ctng, Hoi ching Guillain-Barre, viém néo tuy cap lan tda,
Bénh Addison, hdi ching giat co mat - giat co, viém cot song dinh khép, hoi chung khang thé
khang phospholipid, bénh thiéu méu do khong tao di huyét ciu, viém gan ty mién, bénh tiéu
chay md&, Hoi chung Goodpasture, xuét huyét giam tiéu cAu mién dich, viém day than kinh thi
giac, bénh xo climg bi, xo gan & mat nguyén phat, hoi ching Reiter, Viém dong mach
Takayasu, viém dong mach thai duong, bénh thiéu mau huy héng ciu ty mién, Bénh u hat
Wegener, bénh vay nén, bénh rung toc 16ng toan than, Bénh Behcet, hdi chimg mét mo6i man
tinh, loan than kinh sinh dudng gia dinh, lac ndi mac tir cung, viém bang quang k&, bénh ting
truong luc co than kinh, xo cing bi, bénh pemphigut nhu bénh pemphigut thong thuong
va/hodc pemphigus vay 14, Bong nuéc pemphigoid, thoai hoa diém vang do tudi tac (khd va
u6t), vong mac ddi thdo duong, ghép mang sung, phinh dong mach chd bung, bénh

pemphigoid bong nuéc, hodc hoi chimg vulvodynia.

Theo phuong 4n khic, bénh tu mién 12 lupus, bénh luput pemphigut vulgaris, chimg
nhuoc co nang, hoi ching Sjogren, kho mat, da xo cirng, Bénh u hat Wegener, bénh thiéu mau
hay hdng cau ty mién, ban xudt huyét giam tiéu cau tu phat, Granulomatosis v&i Polyangiitis,

hodc viém khép dang thap.
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Theo phuong 4n khac cua phuong phap nay, dong vét co va mic tinh trang hodc bénh
mién dich t& bao khéc loai, vi du, bénh té bao chu déi véi manh ghép, cdy ghép, truyén mau,
qué man, di mg, siéu nhay loai I, viém két mac di ung, viém miii di ing, hodc bénh viém da

tang di img. Theo phuong an khac, bénh la bénh viém da tang di img.

Theo phuong 4n khac nira ciia phuong phap nay, dong vat co vu mic bénh viém, vi du,
bénh hen, viém rudt thira, viém tuy, viém tiéu phé quéan, viém phé quan, viém tui chiu, viém
cd tur cung, viém dudng mat, viém tii mat, viém dai trang, viém két mac, viém bang quang,
viém tuyén 18, viém da, viém da co, viém ndo, viém noi tdm mac, viém ndi mac tor cung, viém
rudt, viém rudt non, viém mom 16i cAu, viém mao tinh hoan, viém mac, viém co, viém da day,
viém da day rudt, viém gan, viém tuyén md hoi mung mu, viém thanh quan, viém v, viém
mang nao, viém tuy séng, viém co tim, viém co, viém than, viém loét da day, viém tinh hoan,
viém xuong, viém tai, viém tuy, viém mang tai, viém mang ngoai tim, viém phic mac, viém
hong, viém mang phoi, viém tinh mach, viém thanh phé nang, viém phéi, viém truc trang,
viém tuyén tién liét, viém than - bé than, viém mili, viém 6ng dan trirmg, viém xoang, viém
niém mac miéng, viém mang hoat dich, viém gén, viém amidan, viém mang bd ddo, viem am
dao, viém mach, hodc viém am hd. Theo phuong dn khéc cia khia canh nay, dong vat cé vi
mac viém bénh vé da ma bao gém, vi du, chimg viém da, chimg viém da tiép xuc, cham bdi
nhiém, chirmg may day, trimg cé do, va thuong tdn vay nén tao seo trén da, mdi ndi, hodc md

hodc co quan khac. Theo phuong an khéc, bénh viém 1a bénh hen hodc ching viém da.

Theo phuong 4n khac nita ciia phuong phap nay, dong vét c6 v mic bénh viém va/hoic
tw mién, bao gém bénh viém va/hodc tu mién cép tinh, trong do liéu phép corticosteroid dugc
str dung 1am lidu phap dong thir nhit hodc thir hai hogc li¢u phép duy tri dong thi nhat hodc
thtr hai. Theo mot phuong an, hop chét c6 cong thirc (1) (hodc cac phuong 4n bét ky ctia chung

duge boe 10 & day) duoc st dung dé diéu tri:

R&i loan ndi tiét: Thiéu ning vo tuyén thuong than — than so cép hodc thir cp
(hydrocortison hodc cortison la lua chon thir nhAt: chét twong tu tong hop co thé dugc sir dung
két hop v6i khodng-corticoid khi dugc dp dung; trong bd sung khoang-corticoid so sinh la dédc
biét quan trong); tang san thuong than bam sinh; viém tuyén gidp khong mung mu; chimg tang

canxli huyétkét hop v6i ung thu.
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R6i loan thap khép: Lam Iéu phap phu dé dung ngan han (dé kéo bénh nhan qua doan
cAp hoic trdm trong) &: viém khop vay nén, viém khép dang thip, bao gbm viém khép dang
thap & thanh nién (cac truong hop duge chon ¢6 thé can liéu phéap duy tri lidu thap), viém cot
séng dinh khép, viém tai thanh mac cip va dudi cap, viém bao gin khong dic hiu cép, bénh
gut, chirg viém khop do gut cAp tinh, viém xwong khép sau sang chén, viém mang hoat dich

cta bénh viém xwong khép, viém mom 101 céu.

Bénh vé colagen: Trong qué trinh lam trAm trong hodc lam liéu phéap duy tri & céc
truong hop duge chon cua: Lupus ban do hé théng, viém da co hé théng (viém da co), viém

co tim thap khép.

Bénh ngoai da: Bénh pemphigut; viém da dang €c pét bong rop; hdng ban da dang ning
(Hoi chirng Stevens-Johnson); viém da troc vdy; u sui dang nim; bénh vay nén nang; viém da

tiét ba ning.

Tinh trang di Ung: Kiém so4t céc tinh trang ning hodc lam bét luc céc tinh trang di ing
kho ubn dé thich hop céc thir nghiém cta diéu tri thong thuong: di img theo mua hodc quanh
nim; bénh hen phé quan; viém da tiép xuc; Bénh viém da tang di (mg; bénh huyét thanh; phan

ng qué man vai thude.

Bénh vé mat: Qua trinh dj ing cAp tinh va man tinh ndng va viém lién quan dén mit va
mang phu cta né nhu: loét ria mang sirng di ing, bénh zona mét, viém doan trudc, viém mang
bd dao chau sau lan tda va viém mang mach, viém mit déng cam, viém két mac di ing, viém
gidc mac, viém mang mach-vong mac, viém day than kinh thi giac, viém mong mat va viém

mong mat-thé mi.

Bénh ho hip: U hat triéu chimg; hoi ching Loeffler khong quén ly dugc bang cacth
thong thuong; bénh ngd doc beryllium; viém phdi sic, t1 cap hodc xam tan lao phéi khi duge

diing ddng thoi v6i liéu phap hoa hoc chéng lao thich hop

R61 loan huyét hoc: Ban xuét huyét gidm tiéu cau tu phat & ngudi 1on; giam tiéu cau
thir cdp & ngudi 16n; bénh tan mau (ty mién) méc phai; chimg giam nguyén hong cau (ching

thidu mau RBC ); thiéu méu khong téi tao (hdng ciu) bam sinh.
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Bénh u: D& quan ly giam dau cta: bénh bach ciu va u lympho & nguoi 16n, bénh bach

cau cdp O tré con.

Trang thai pht: DE gay ra dai hodc mién giam nuéce tiéu c6 protein trong hoi chirng hu

than, kém ure-huyét, cia dang tai phat hodc do lupus ban do.

Bénh da day rudt: Dé kéo bénh nhan qua giai doan nang cta bénh trong: viém loét dai

trang, viém doan rudt hoi.

Bénh khéc: Viém mang nio do lao v6i chan dudi mang nhén hodc de doa chéan khi duoc
ding dong thoi véi lidu phap hoa hoc chdng lao thich hgp; bénh giun xofn v6i mdi trudng

than kinh hodc co tim.

Hop chit c6 cong thire (I) va/hoac mudi duoc dung cia ching c6 thé ding dé diéu tri
céc bénh néu trén tuy y két hop véi corticosteroid, khong corticosteroid, e ché mién dich,
va/hoic chat khang viém. Theo mot phuong an, chét e ché mién dich dugc chon tir interferon
alpha, interferon gamma, xyclophosphamit, tacrolimus, mycophenolat mofetil, metotrexat,
dapson, sulfasalazin, azathioprin, chit khang CD20 (nhu rituximab, ofatumumab,
obinutuzumab, hodc veltuzumab, hodc phién ban tuong tu sinh hoc ctia ching), chét khang
TNFalpha (nhu entanercept, infliximab, golilumab, adalimumab, hodc certolizumab pegol
hodic phién ban tuong tu sinh hoc cita ching), chit khang IL6 déi véi phéi tir hodc thu thé cia
n6 (nhu tocilizumab, sarilumab, olokizumab, elsililumab, hodc siltuximab), chét khang I1.17
dbi véi phéi tr hodc thu thé cia n6 (nhu secukinumab, ustekinumab, brodalumab, hodc
ixekizumab), chét khang IL1 d6i voi phdi tir hodc thu thé ctia n6 (nhu véi rilonacept,
canakinumab, hodc anakinra), chét chéng L2 dbi véi phéi t hodc thu thé cia nd (nhu
basiliximab hodic daclizumab), chit chéng CD2 nhu alefacept, chit chong CD3 nhu
muromonab-cd3, chit chéng CD80/86 nhu abatacept hoac belatacept, chét thy thé chéng-
sphingosin-1-phosphat nhu fingolimod, chét chéng C5 nhu eculizumab, chét chbng integrin
alpha4 nhu natalizumab, chat chéng a4f7 nhu vedolizumab, chét chéng mTOR nhu sirolimus
hoac everolimué, chét chéng canxineurin nhu tacrolimus, va chit chdng BAFF/BlyS (nhu
belimumab, VAY736, hodc blisibimod), leflunomit va teriflunomit. Tét hon 13, chit Gc ché
mién dich 12 rituximab, ofatumumab, obinutuzumab, hodc veltuzumab, hodc phi€n ban tuong

tu sinh hoc cua ching.
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Theo phuong an khac nita cia phuong phép nay, dong vat c6 vi mic ung thu. Theo
mot phuong an, ung thu la rdi loan tang sinh té bao B, vi du, u lympho té bao B 16n khuéch
tan, u lympho cé nang, u lympho té bao man tinh (CLL), bach cu man tinh thé lympho, Bénh
bach cAu man tinh do tiy xuong tao ra, bénh bach cdu tang lympho bao B cAp tinh (B-ALL),
B-ALL duong tinh v6i nhiém sic thé Philadelphia, Bach cAu tién lympho B, u lympho loai té
bao nhé (SLL), Pau tiy xwong, U lympho ac tinh khong Hodgkin té bao B, u lympho lympho-
tuong bao/ Bénh tang globulin dai phan t&, u lympho & bao B ving ria cia lich, u thy té bao
huyét tuong, u twong bao, u lymphd té bao B vung ria ngoai hach, u lympho té bao B vung ria
nut, u lympho té bao v, u lympho té bao B 16n & trung thét, u lympho té bao B 16n ndi mach,
ung thu hach chinh phi, u lympho Burkitt/bénh bach ciu, hodc bénh bach cdu hat dang
lympho.

Theo phuong an khéc nita ciia phuong phdp nay, dong vat co vu mic rdi loan nghén
mach huyét khi, vi du, nhoi méau co tim, dau that nguc, bi tdc tro lai sau phau thuat tao hinh
mach, tai phéat hep van tim sau phau thuat tao hinh mach, bi thc trd lai sau ghép bic cau dong
mach vanh chu, tai phat hep van tim ghép bic cdu dong mach vanh chu, dot quy, thiéu méu
ndo chuyén tiép, rbi loan bénh dong mach ngoai bién, thuyén tic phdi, hodc huyét khbi tinh

mach sau.

Theo khia canh thir ba, sang ché nhim dén hop chit c6 Cong thic (I) (va phuong dn
bat ky ctia chung duoc boc 10 & ddy) va/hoic mubi duge dung ctia ching dé dung 1am thude.
Theo mdt phuong an, viéc st dung hop chét c6 cong thire (1) va/hodc mudi duge dung cia
ching d& didu tri bénh trung gian bai BTK, vi du, bénh 1a bénh viém, bénh tw mien, ung thw,

hozc bénh huyét khdi nghén mach dugc md ta trong khia canh thir ba va cac phuong an & day.

Phin mb ta con boc 16 viée st dung hop chit c6 Cong thire (I) (hogc batky trong s6 cac
phuong an ctia ching dugc boc 16 ¢ day) va/hoac mudi duoc dung cta ching, trong san Xudt
thubc dé didu tri bénh & dong vat c6 v trong d6 BTK gép phén vao bénh 1y va/hodc tridu
chimg bénh. Theo mdt phuong an cua khia canh nay, bénh la ung thu, tu mién, viém, hoic

bénh nghén mach huyét khdi duge mo ta trong khia canh thir ba va cdc phuong n ¢ ddy.

Theo bét ky trong s6 cac khia canh néu trén lién quan dén viéc di€u tri ung thu, cac

phuong an khéc bao gbm cho dung hop chit ¢6 cong thire (1) (hodc bét ky trong s6 cac phuong
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an cua chung duoc boc 1§ ¢ day) va/hoac mudi duoc dung cua ching, két hop v6i chét chong
ung thu. Khi liéu phap két hop duoc sit dung, cac chat ¢6 thé duge dung dong thoi (nhu sin

phém thube két hop c¢d dinh) hoic tudn tu.
Theo khia canh thr nAm, sang ché nhédm dén hop chét trung gian c6 cong thire (II):

Ar
RZ K\\/

NH, S/\FN
- &
C %
(ID)
trong do:
R!, R2 R3, X, Ar, Y, va vong Z 1 nhu duoc xéac dinh ¢ khia canh thir nhét trén day;
hodc mudi cia ching.

Theo khia canh thir bay, séng ché dé& xudt quy trinh didu ché:

(1).  hop chit c6 Cong thuc (I) trong d6 R* 1a xyano, A la —CR3- va nhém khac nhu

xac dinh ¢ trén : hodc
mudi duoc dung cia chung;
bao gom:

(a)  cho hop chit c6 Cong thue (ID):
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(1)
trong do:
R! R R3, X, Ar, Y, va vong Z 1a nhu dugce xdc dinh & khia canh thu nhét trén day;

phan tmg v6i aldehyt c6 cong thire R°CHO trong d6 R 14 nhu dugc xac dinh ¢ khia

canh thtr nhét trén day; hodc

(b)  cho hop chit c6 Cong thire (IID):

N/
O
PN
\
R3 Y@\m
(I1I)
trong do:

R! R2 R3, X, Ar, Y, va Z 1a nhu dugc xac dinh & khia canh thix nhét trén day;

phéan ung vé1 hop chit c6 Cong thirce R*CH=C(CN)COL trong d6 L 1a nhom roi chuyén
duéi didu kién phan ung axyl hoa trong d6 R° 1a nhu dugc x4c dinh 6 khia canh thir nhét trén

day; hoac
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(2). hop chét c6 Cong thire (I) trong d6 R* la hydro, A la —CR?- va nh6m khac 1a nhu
duoc xac dinh & khia canh thir nhit trén ddy: hogc mudi duge chia ching; bao gbm cho hop

chét c6 Cong thie (I1D):

x—Ar
RZ ,/\\/

NH2 S/\R1
]
x
\
trong do:

R! R2 R3, X, Ar, Y, va vong Z 12 nhu dugc xdc dinh ¢ khia canh thu nhét trén day;

phan tng véi hop chit c6 Cong thirc RR° C=CHCOL trong d6 L la nhém roi chuyén
du6i diéu kién phan Gmg axyl hoa trong d6 RP va R¢ 14 nhu duoc xac dinh & khia canh thir

nhit trén day;
(c) tuy y tao ra mudi cong axit ctia hop chét thu dugc tir Bude (1) hodc (2) & trén;
(d) tuy y tao ra bazo tu do cua hop chit thu duoc tir Buée (1) hodc (2) & trén.

Mo ta chi tiét sing ché
Dinh nghia:

Trir khi ¢6 quy dinh khac, céc thuét ngit sau day dugc st dung trong ban mo td va yéu

cAu bao hod duoc xac dinh nham muc dich cia sidng ché va c6 nghia sau day:

"Alkyl" nghia 1a gbe hydrocacbon héa tri mot bio hoa mach thing co tir mot dén sau
nguyén tor cacbon hoac gbc hydrocacbon hoéa tri mot bao hoa mach nhanh ¢6 tir ba dén séu
nguyén tir cacbon, vi du, metyl, etyl, propyl, 2-propyl, buty! (bao gdm tht ca cac dang dong
phan), pentyl (bao gdm tat ca cac dang dbng phan), va tuong tu.
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"Alkylen" nghia la gbc hydrocacbon hoa tri hai bdo hoa mach thing ¢ tir mot dén sau
nguyén tir cacbon hodc gbc hydrocacbon hoéa tri hai bdo hoa mach nhénh c6 tr ba dén sau
nguyén tir cacbon trir khi ¢6 quy dinh khéc vi du, metylen, etylen, propylen, I-metylpropylen,

2-metylpropylen, butylen, pentylen, va tuong tu.

"Alkylsulfonyl" nghia la géc —SO2R trong dé R la alkyl nhu x4c dinh ¢ trén , vi du,

metylsulfonyl, etylsulfonyl, va tuong tu.
"Amino" nghia la -NHoa.

"Alkoxy" nghia la gbc -OR trong d6 R 1 alkyl nhu xac dinh & trén , vi dy, metoxy,

etoxy, propoxy, hodc 2-propoxy, n-, iso-, hodc fert-butoxy, va tuong tu.

"Alkoxyalkyl" nghia la gbc hydrocacbon hoa tri mdt mach thang co6 tir mot dén sau
nguyén tu cacbon hoac gbc hydrocacbon hoa tri m§t mach nhanh c6 tr ba dén sau cacbon dugc
thé voi nhém alkoxy, (theo mot phuong d4n mot hodc hai nhoém alkoxy), nhu x4c dinh ¢ trén,

vi du, 2-metoxyetyl, 1-, 2-, hodc 3-metoxypropyl, 2-etoxyetyl, va tuong tu.

"Alkoxycarbonyl" nghia la gbc -C(O)OR trong d6 R 12 alkyl nhu xdc dinh & trén , i

du, metoxycarbonyl, etoxycarbonyl, va tuong tu.

"Axyl" nghia la gbc -COR trong d6 R 1a alkyl, haloalkyl, hodc xycloalkyl, vi dy, axetyl,
propionyl, xyclopropylcarbonyl, va tuong tw. Khi R la alkyl, géc con goi & day la
alkylcarbonyl.

"Xycloalkyl" nghia la gbc hydrocacbon hoa tri mot bao hoa mach vong c6 tir ba dén
mudi nguyén tir cacbon trong d6 mot hodc hai nguyén tir cacbon c6 thé duoc thay béi nhém

ox0, vi du, xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl, va twong ty.
"Carboxy" nghia la -COOH.
"Halo" nghia Ia flo, clo, bromo, hodc iodo; theo mot phuong 4n flo hodc clo.

"Haloalkyl" nghfa 1 gbc alkyl nhu xéc dinh ¢ trén, duge thé bang mot hoge mot dén

nim nguyén tir halogen (theo mot phuong 4n flo hodc clo,) bao gbm céc gde dugce thé béi cac
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halogen khac nhau, vi du, -CH2Cl, -CF3, -CHF», -CHyCF3, -CF2CF3, -CF(CHs)2, va tuong tu.
Khi alkyl duoc thé chi bing flo, n6 ¢6 thé duge goi trong sang ché la floalky!.

"Haloalkoxy" nghia la gbc —OR trong d6 R 1a haloalkyl nhu xac dinh ¢ trén vi dy, -
OCF3, -OCHF», va tuong tu. Khi R 1a haloalkyl trong d6 alkyl dugc thé chi bang flo, n6 ¢6 thé

duoc goi trong sang ché 14 floalkoxy.

"Hydroxyalkyl" nghia la gbc hydrocacbon hoa tri mot mach thang ¢6 tir mot dén séu
nguyén tir cacbon hodc géc hydrocacbon hoa tri mot mach nhanh c6 tir ba dén séu cacbon dugc
thé v&i mot hodc hai nhém hydroxy, véi diéu kién 1a néu hai nhém hydroxy ¢6 mat ching déu
khong & trén cung nguyén tir cacbon. Cac vi du dai dién bao gém, nhung khong giéi han 0,
hydroxymetyl, 2-hydroxyetyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymetyl)-2-
metylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 1-
(hydroxymetyl)-2-hydroxyetyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl va 2-
(hydroxymetyl)-3-hydroxypropyl. Céc vi du khac bao gbm, nhung khong gi¢i han &, 2-
hydroxyetyl, 2,3-dihydroxypropyl, va 1-(hydroxymetyl)-2-hydroxyetyl.

"Heteroxyclyl" nghia 1a nhém don vong hodc hai vong hoa tri mot bdo hoa hodc khong
bao hoa (hai vong dung hop hodc hai vong béc cdu) c6 tir 4 dén 10 nguyén tr trén vong trong
d6 mot hodic hai nguyén tir trén vong 12 di nguyén tir duge chon tir N, O, va S(O)a, trong dén
1a s6 nguyén tir 0 dén 2, nguyén tir trén vong con lai la C. Ngoai ra, mot hoac hai nguyén tu
cacbon trén vong trong vong heteroxyclyl co thé tuy y dugc thay bang nhém —CO. Dic biét
hon 14 thuédt ngt heteroxyclyl bao gdm, nhung khong gi6i han &, oxetanyl, pyrolidino,
piperidino, homopiperidino, 2-oxopyrolidinyl, 2-oxopiperidinyl, morpholino, piperazino,
tetrahydropyranyl, thiomorpholino, hexahydropyrolo[1,2-a]pyrazin-6(2H)-on-yl, tetrahydro-
1H-oxazolo[3,4-a]pyrazin-3(SH)-on-yl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazin-yl, 3-
oxa-8-azabixyclo[3.2.1]octane-yl, va tuong tu. Khi vong heteroxyclyl la khong bao hoa no ¢co

thé chira mot hodc hai lién két doi trén vong voi diéu kién 1a vong la khong thom

"Heteroxyclylalkyl" nghia 1a gbc —(alkylen)-R trong d6 R 1a vong heteroxyclyl nhu xac

dinh & vi du trén, tetraydrofuranylmetyl, piperazinylmetyl, morpholinyletyl, va tuong tu.
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"Heteroxycloamino" nghia 12 nhém don vong hoa tri mot bao hoa hodc khong bao hoa
c6 tir 4 dén 8 nguyén tir trén vong trong d6 mot hodc hai nguyén tr trén vong 1a di nguyén tir
duoc chon tr N, O, hodc S(O)n, trong do n la s6 nguyén tir 0 dén 2, nguyén tir trén vong con
lai 1a C v6i didu kién 14 it nhit mot trong s& cac nguyén tr trén vong 1a N. Ngoai ra, mot hoac
hai nguyén tir cacbon trén vong trong vong heteroxycloamino ¢ thé tuy y duge thay bang
nhom —CO. Khi vong heteroxycloamino 1a khong bao hoa no ¢ thé chira mot hodc hai lién

két doi trén vong voi diéu kién la vong khong thom.

"Heteroxycloaminoalkyl" nghia la gbc —(alkylen)-R trong d6 R 12 heteroxycloamino

nhu dugc mo ta & trén.

"Heteroaryl" nghia la gbc thom don vong hodc hai vong héa tri mot ¢6 tr 5 dén 10
nguyén tr trén vong trong d6 mot hoac nhiéu, (theo mdt phuong an mot, hai, hodc ba), nguyén
tr trén vong la di nguyén tu dﬁqc chon tr N, O, va S, nguyén tir trén vong con lai la carbon.
Céc vi du dai dién bao gdm, nhung khong gi6i han o, pyrolyl, thienyl, thiazolyl, imidazolyl,
furanyl, indolyl, isoindolyl, oxazolyl, isoxazolyl, benzothiazolyl, benzoxazolyl, quinolinyl,

isoquinolinyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl, tetrazolyl, va tuong ty.

"Pong vit ¢6 vi " nhu duoc st dung ¢ ddy nghia la dong vét nha (nhu cho6, meo, va

ngua), va ngudi. Theo mdt phuong an, dong vét c6 vi la nguoi.

Séng ché con bao gdm tién thude cua céc hop chét c6 cong thire (I) (hodc bét ky trong
sb cac phuong én cta ching dugc boc 10 ¢ déy) va/hodc mudi duoc dung cta ching. Thuét
ngit tién thudc nham dé thé hién chit mang lién két cong hoa tri, ma c6 kha nang giai phong
thanh phan hoat tinh ¢6 cdng thirc (I) (hodc bét ky trong s6 cac phuong 4n ctia chung duoc boc
16 & day) khi tién thudc dugc ding cho dbi twong dong vét c6 vu. Giai phéng thanh phan hoat
tinh xdy ra trong co thé. Tidn thube 6 thé duge diéu ché bang cac k¥ thuat da biét doi véi
chuyén gia trong linh vuc. Céc k¥ thuét nay thudng cai bién cac nhém chirc thich hop trong
hop chét dugc cho. Nhém chirc duge cai bién nay tuy nhién tai tao nhém chirc gbc trong co
thé hodc bang cach thao tac thong thuong. Tién thudc cua cac hop chét co cong thie (I) (hodc
bét ky trong s6 cdc phuong 4n cua ching dugc boc 16 ¢ déy) bao gbm cac hop chat trong d6
hydroxy, amino, carboxylic, hodc tuong ty dugc cai bién. Cac vi du cua tién thudc bao gém,

nhung khong gidi han & este (vi du, dan xuat axetat, format, va benzoat), carbamat (vi du, N, N-
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dimetylaminocarbonyl) ctia hydroxy hodc nhém chirc amino trong cac hop chét ¢6 cong thic
(1)), amit (vi dy, trifloaxetylamino, axetylamino, va tuong ty), va tuong tu. Tién thudc cia cic
hop chét c6 cong thie (1) (hodc bét ky trong sé cac phuong 4n cla ching duge boc 10 ¢ déy)

va/hodc mudi duge dung cta chung cling thudc pham vi cua séang ché.

Séng ché con bao gdm dang da hinh (v6 dinh hinh ciing nhu tinh thé) va dang do tori
héa cua cac hop chat ¢6 cong thire (I) (hodc bét ky trong sb cac phuong an clia ching duge

bdc 16 & day) va’hodc mubi duoc dung cua chung.

"Mudi duge dung" clia hop chét nghia la mubi ma 1a duge dung va c6 hoat tinh dugc

ly mong mudn ctia hop chat bo me. Mudi nay bao gom:

mubi cOng axit, dugc tao thanh voi axit vo co nhu hydrochloric axit, hydrobromic axit,
sulfuric axit, nitric axit, phosphoric axit, va tuong tu; hodc dugc tao thanh v6i axit hitu co nhu
formic axit, axit axetic, propionic axit, hexanoic axit, Xyclopentanepropionic axit, glycolic
axit, pyruvic axit, lactic axit, malonic axit, sucxinic axit, malic axit, maleic axit, fumaric axit,
tartaric axit, xitric axit, benzoic axit, 3-(4-hydroxybenzoyl)benzoic axit, xinnamic axit,
mandelic axit, metansulfonic axit, etansulfonic axit, 1,2-etandisulfonic axit, 2-
hydroxyetansulfonic  axit, benzensulfonic  axit,  4-clobenzensulfonic — axit, — 2-
naphthalenesulfonic axit, 4-toluensulfonic axit, camphorsulfonic axit, glucoheptonic axit, 4,4'-
metylenbis-(3-hydroxy-2-en-1-carboxylic axit), 3-phenylpropionic axit, trimetylaxit axetic,
tertiary butylaxit axetic, lauryl sulfuric axit, gluconic axit, glutamic axit, hydroxynaphthoic

axit, salicylic axit, stearic axit, muconic axit, va tuong tu; hodc

mubi tao thanh khi proton axit c6 mit trong hop chét bd me hodc la dugc thay béng ion
kim loai, vi du, ion kim loai kiém, ion kiém thd, hodc ion nhom; hodc két hop v6i bazo hitu
co nhu etanolamin, dietanolamin, trietanolamin, tromethamin, N-metylglucamin, va tuong ty.
CAn hiéu rang mudi duoc dung 1a khong doc. Thong tin bd sung vé mudi dugce dung thich hgp
¢6 thé tim thiy trong Remington's Pharmaceutical Sciences, tai ban lan tha 17, Mack

Publishing Company, Easton, PA, 1985, dugc két hop vao day bang cach vién dan.

Céc hop chét theo sang ché ¢6 thé c6 thm khong dbi xtmg. Cac hop chét theo sang ché

chira nguyén tor duoc thé khong dbi xing co thé duogc phéan 14p ¢ dang hoat tinh tuy y hodc
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triét quang. Pa biét trong linh vyc cach dé diéu ché dang hoat tinh ty y, nhu bang cach phan
giai vat liéu. Tét c4 cac dang khong d6i xung, dong phan khong d6i quang, triét quang, la dang
riéng 1€ va két hop ciia ching, thudc pham vi sang ché, trir khi héa hoc 1ap thé hodc dang ddng

phén cu thé duoc quy dinh cu thé.

Mot sb cac hop chit c6 cong thie (1) nhat dinh (hoic bat ky trong s6 cac phuong 4n clia
chung dugc boc 19 ¢ day) va/hodc mubi duge dung cia ching ¢ thé ton tai 1a chit hd bién
va/hodc chit ddng phan hinh hoc. Tt ca cht hd bién ¢6 thé va dong phan cis va trans, & dang
riéng 1é va két hop clia ching, thudc pham vi sing ché. Ngoai ra, nhu duge st dung & day
thuat ngir alkyl bao gdm tat ca cic dang dong phén ¢6 thé cia nhom alkyl nay mic du chi mot
vai vi du duoc néu ra. Ngoai ra, khi nhom mach vong nhu heteroaryl, heteroxyclyl dugc thé,
ching bao gf)m tAt ca cac dang déng phén vi tri mdc du chi c6 méot s6 vi du dugc néu ra. Ngoai
ra, tit ca cdc dang hydrat cia hop chét c6 Cong thirc (I) (hodc bat ky trong sb cic phuong an

cua chung dugc boc 10 & day) va/hodc mudi duoc dung cia ching déu thudc pham vi sang ché.
"Ox0" hodc "carbonyl" nghia 1a nhém =(O).

"Tuy chon" hodc "tuy y" nghia la sau sy kién hodc tinh huéng dugc mo td nhung can
khdéng xay ra, va mo ta bao gbm trudng hop trong do su kién hoac tinh hubng xay ra va truong
hop trong d6 khong xay ra. Vi dy, " nhom heteroxyclyl tuy y duoc thé bang nhom alkyl " nghia
la the alkyl ¢ thé cAn khong c6 mit, va md ta bao gbm tinh hubng trong d6 nhém heteroxyclyl
duoc thé bing nhém alkyl va tinh hubng trong d6 nhom heteroxyclyl khong dugc thé bang
alkyl.

"Chét mang hodc ta dugc duge dung” nghia la chét mang hodc td dugc ma hitu dung
trong diéu ché dugce pham ma thuong an toan, khong doc va khong sinh hoc cing khong mong
mubdn, va bao gdm chit mang hoidc t4 dugc ma chép nhan cho muc dich thi y cling nhu st
dung dugc & nguoi. "Chét mang/ta dugc duge dung" nhu duge dung trong ban mo ta va yéu

ciu bao hd bao gdm ca mdt va nhiéu hon mot ta dugc nay.

Cau "trong d6 hai trong s6 céc phan tir thé tiy y doc lap dugc chon tir alkyl, alkoxy,
hydroxy, halo, va oxo, va mdt trong phan tir thé tuy v 1a alkyl, xycloalkyl, hydroxyalkyl,
alkoxyalkyl, axyl, haloalkyl, alkylsulfonyl, alkoxycarbonyl, hodc heteroxyclyl" trong dinh
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nghia cua heteroxyclyl dbi v6i Re ¢ Cong thire (I) (va clu tuong ty & trong yéu ciu bao ho
va/hodc ban mo ta) nghia la khi heteroxyclyl duoc thé bang mot phan tir thé, phan tr thé co
thé 1a bt ky trong sé phan tir thé tuy y dugc liét ké. Khi vong heteroxyclyl dugc thé bang hai
phén tir thé, thi hodc 12 ¢4 hai phan tir thé c6 thé duge chon tir alkyl, alkoxy, hydroxy, halo, va
ox0 hodc mot trong hai phén tit thé duoc chon tir alkyl, alkoxy, hydroxy, halo, va oxo va phan
tir thé con lai dugce chon tir alkyl, xycloalkyl, hydroxyalkyl, alkoxyalkyl, axyl, haloalkyl,
alkylsulfonyl, alkoxycarbonyl, va heteroxyclyl. Va khi vong heteroxyclyl duoc thé bang ba
phin tir thé, thi hai phan tir thé duoc chon tir alkyl, alkoxy, hydroxy, halo, va oxo va phan ti
thé ther ba dugc chon tir alkyl, xycloalkyl, hydroxyalkyl, alkoxyalkyl, axyl, haloalkyl,
alkylsulfonyl, alkoxycarbonyl, va heteroxyclyl.

"Diéu tri" hoac "viéc di€u tri" bénh bao gom:

(1) phong bénh, tic 1a dan dén triéu chimg 14m sang ctia bénh khong phat trién & dong
VAt c6 vii ma c6 thé da phoi 16 hodc phoi 16 trude ra bénh khong chwa xuat hién hodc thé hién

triéu chirng cua bénh;

(2) tre ché bénh, tire 13, 1am dimg hodc 1am gidm sy phét trién ctia bénh hogc triéu chimg

lam sang cua no; hodc
(3) giam bénh, tic 13, dan dén sy thoai lui bénh hodc trigu ching lam sang cua no.

"Luong c6 hiéu qua chira bénh" nghia la luong cua hop chét c6 Cong thue (1) (hodc bét

ky trong s6 cac phuong an ctia ching dugc boc 16 & diy), ma, khi dung cho dong vat c6 vi daé

“didu trj bénh, da dé 1am diéu tri nay c6 tac dung dbi véi bénh. "Lugng c6 hiéu qua chira bénh"
s thay ddi phu thudc vao hop chét, bénh va muc do trdm trong ciia né va do tudi, khdi luong,

v.v., cia dong vat c6 vu duoc diéu tri.

Cac phwong an

Theo céc phuong 4n 1-24 duéi ddy va cac phuong an hodc dudi phuong an chira trong

do, sang ché bao gbm:
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l. Hop chat c6 Cong thirc (I) nhu duge xéc dinh trong phurong 4n thir nhét cta khia
canh thir nhét néu trén, bao g61n chét déng phéan E hodc Z cta ching, va/hodc mudi duge dung

cua chung.

2. Hop chat ctia phuong 4n 1 va/hodc mudi duge dung ctia ching trong do: R! va

R? doc 1ap 1a hydro, alkyl, alkoxy, halolakyl, hodc halo;

X 1a —O-, -CONR-, -NRCO-, hodc -NR-CO-NR' trong d6 R va R' doc lap la hydro
hodc alkyl;

Ar 14 heteroaryl ho#c phenyl trong d6 heteroaryl va phenyl tuy y dugc thé bang mot,
hai, hodc ba ph?m tir thé doc 1ap duogc chon tir alkyl, halo, haloalkyl, alkoxy, va hydroxy;

A 1a —N- hoic —CR3- trong d6 R3 1a hydro, alkyl, xyclopropyl, halo, haloalkyl,

haloalkoxy, alkoxy, hodc xyano;
Y 1a lién két hodc alkylen;

vong Z 1a heteroxycloamino tuy y dugc thé bang mot hodc hai phan tir thé doc 1ap duge

chon tir alkyl, hydroxy, alkoxy, va flo;
R’la nhom c6 cong thire (i), (ii), (iii) hodc (iv):
Ry R° Ry R° Ry R° —
— — — hodc = R
N N e e
o) 00 o) o
(i) (i) (iii) (iv)

trong do:

R? 14 hydro, flo, hodc xyano; voi diéu kién 1a khi R?® 1a xyano thi R® 1a hydro va R®
khong phai 1a hydro;

RP® 14 hydro hodc alkyl; va

R® 14 hydro, alkyl tiy ¥ dugc thé bing mot hodc hai phan tir thé doc 1ap dugc chon tir

OH, heteroaryl (tuy y dugc thé bang mot hodc hai phan tir thé doc 1ap duge chon tr alkyl va
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heteroxyclyl trong d6 heteroxyclyl tuy y duoc thé bang mdt hodc hai phén tir thé doc 1ap dugc
chon tir halo va alkyl), va -CONR’R!%(trong d6 R va R0 doc 14p 1a hydro hogc alkyl, hodc R’
va R' cling vé6i nguyén tir nito ma ching gén vao tao thanh heteroxyclyl tiy y duoc thé bang

mot hodc hai phén ttr thé duoc chon tr alkyl va heteroxyclyl),

xycloalkyl tuy y duoc thé bang mot hogc hai phan tir thé doc 1ap duge chon tir halo,

alkyl va aryl,
hydroxyalkyl,
alkoxyalkyl,

heteroxyclylalkyl, heteroxyclyl (trong dé heteroxyclyl va heteroxyclyl trong
heteroxyclylalkyl tiy ¥ duoc thé bing mot, hai, hogc ba phan i thé trong do hai trong s6 céc
phén tlr thé tuy y doc lap duoc chon tir alkyl, alkoxy, hydroxy, halo, amino, va oxo, va mot
trong phéan tir thé thy y la alkyl, hydroxyalkyl, alkoxy, alkoxyalkyl, axyl, haloalkyl,
alkylsulfonyl, alkoxycarbonyl, hodc heteroxyclyl trong d6 heteroxyclyl duogc thé bang mot
hodc hai phin tit thé doc 1ap dugc chon tir hydro, alkyl, halo, hydroxy, va alkoxy), hodc

(o 16M)-NROR (trong do RS va R7 doc lap 1a hydro, alkyl, haloalkyl, hydroxyalkyl,
alkoxyalk};L xycloalkyl, hodc heteroxyclyl trong d6 heteroxyclyl tuy y duoc thé bang mdt hodc
hai phan tir thé doc 1ap duge chon tir alkyl, halo, hydroxy, hydroxyalkyl, alkoxyalkyl, axyl, va

alkoxycarbonyl; hoic R® va R’ cung v6i nguyén ti nito ma ching gin vao tao thanh
y y g guy g 2

9] x},){?
i j oA
( ¥ hole (j/
N - .M, A
\‘{' *"') k\“: LA < . Al U2 on 31N s N . \ < s
trong d6 mot hodc hai trong s0 X', X* va X° 1a nito va nhém con lai la

cacbon va vong tuy y dugc thé béng moOt hodc hai phén t thé doc lap duogc chon tir alkyl,

haloalkyl, va halo);
va/hoac mudi dugce dung cta ching véi diéu kién la:

khi A 1a —N-, sau d6é R® la xyano va R® la heteroxycloaminolalkyl trong do
heteroxycloamino trong heteroxycloaminoalkyl tiy y dugc thé bang mot hoic hai phén tir thé

doc 1ap duoc chon tur alkyl, alkoxy, hydroxy, halo, amino, va oxo, va nguyén tr nito cua
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heteroxycloamino duoc thé bang heteroxyclyl trong d6 heteroxyclyl duoc thé bang mét hoic

hai phan tir thé doc 1ap duoc chon tir hydro, alkyl, halo, hydroxy, va alkoxy.

3. Hop chét theo cac phwong 4n 1 dén 2 va/hodc mudi duoc dung cta ching trong
do A la —N-.
4. Hop chét theo cac phwong 4n 1 dén 2 va/hodc mubi duge dung ciia ching trong

d6 A 1a —CR?-. Theo mdt phuong 4n cua phuong an 4, R3 1a hydro, metyl, etyl, isopropyl, flo,
hoic clo. Theo phuong an thir hai ctia phuong 4n 3, R* 1a hydro.

5. Hop chit theo bét ky trong s cac phuong an 1 dén 4 va cac phuong &n chia
trong d6 va/hodc mudi duge dung ciia chung trong dé —X-Ar duge gin vao cacbon & vi tri 4

cua vong phenyl, cacbon cua vong phenyl dugc gan vao N ctiia vong ure la vi tri 1.

6. Hop chét theo bét ky trong s6 cac phuong 4n 1 dén 5 va céac phuong 4n chua
trong d6 va/hodc mudi dugce dung ciia ching trong do X 1a —O-. Trong s phuong 4n 6, theo
phuong 4n thir tu, Ar 1a heteroaryl hodc phenyl trong dé heteroaryl va phenyl tiy y dugc thé _
bang mot, hai, hogc ba phan tir thé ddc 1ap duoc chon tir alkyl, halo, haloalkyl, alkoxy, va
hydroxy. Trong s6 phwong 4n 6, theo phuong an thir nam, Ar 14 pyridinyl, pyrimidinyl, thienyl,
hodc pyrazinyl, tuy y duoc thé br?mg mot, hai, hodc ba phén ttr thé ddc lap dugc chon tur alkyl,
halo, haloalkyl, alkoxy, va hydroxy. Trong s6 phuong 4n 6, theo phuong an thir sau, Ar 1a
phenyl trong d6 phenyl tiy y duoc thé bang mot, hai, hodc ba phan tir thé doc 1ap dugc chon

tur alkyl, halo, haloalkyl, alkoxy, va hydroxy, t6t hon 1a duoc thé véi mot hodc hai flo.

7. Hop chat theo bét ky trong s6 cac phuong 4n 1 dén 6 va cac phuong an chua
trong d6 va/hoic mudi dugce dung ciia chung trong d6 X 1a -CONR- hoidc -NRCO-. Trong sb
phuong &n 6, theo phuong an thir tu, Ar 1a heteroaryl hodc phenyl trong d6 heteroaryl va phenyl
ty v duoc thé bang mét, hai, hodc ba phéan tir thé doc 1ap duoc chon tir alkyl, halo, haloalkyl,
alkoxy, va hydroxy. Trong s& phuong 4n 7, theo phuwong an thir nam, Ar la pyridinyl,
pyrimidinyl, thienyl, hoic pyrazinyl, thy y duoc thé bang mot, hai, hodc ba phén tir thé doc 1ap
dwoc chon tir alkyl, halo, haloalkyl, alkoxy, va hydroxy. Trong s phuong 4n 7, theo phuong
an thtr sdu, Ar la phenyl trong d6 phenyl tiiy y dugc thé bang mat, hai, hodc ba phan tir thé doc

1ap duoc chon tur alkyl, halo, haloalkyl, alkoxy, va hydroxy, t5t hon 14 mot hodc hai flo.
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8. Hop chét theo bat ky trong s céc phuong 4n 1 dén 7 va céc phuong 4n chira
trong d6 va/hodc mudi duge dung ctia ching trong d6 R! va R2 doc 1ap 1a hydro hodc halo, tdt

hon 14 hydro hodc flo, t6t hon nita 1a R! va R? 1a hydro hodc R' 1a hydro va R21a flo.

9. Hop chit theo bét ky trong s cac phuong 4n 1 dén 8 va cac phuong &n chira
trong d6 va/hoic mudi duoc dung cia chung trong d6 Y 1a alkylen va vong Z la pyrolidinyl,
va theo mdt phuong 4n, pyrolidin-2-yl hodc azetidin-3-yl. Trong sb phwong an 9, theo mot
phuong an, Y 1a metylen. Trong b phuong 4n 9, theo phuong an thir hai, vong pyrolidinyl
duoc gan & C2 va hoa hoc 1ap thé & cacbon cua vong pyrolidinyl duoc gin vao Y 1a (R) hoidc

(S). Trong sb phwong 4n 9, 1a phuong 4n khac, trong d6 R°1a nhém ¢6 cdng thire (i) hodc (iv).

10.  Hop chit theo bat ky trong s6 cic phuong an 1 dén 9 va cac phuong an chira
trong d6 va/hodc mubdi duge dung cua chung trong d6 Y 1a lién két va vong Z la pyrolidinyl
hodc piperidinyl va dugc gin vao ure vong nito & cacbon C-3, nguyén tir nito cta pyrolidinyl
hoc piperidinyl 12 vi tri C-1. Theo mot phwong 4n, héa hoc 1ap thé & cacbon clia pyrolidinyl

hodc piperidinyl duoc gin vao nito ure vong 1a (R).

11.  Hop chét theo bat ky trong sb céc phuong 4n 1 dén 10 va céac phuong an chira
trong d6 va/hodc mudi duge dung ctia ching trong d6 R? 14 hydro. Trong s6 phuwong 4n 11,
theo mdt phuong an, R’1a nhém c¢6 cong thire (i). Trong sé phuong an 11, theo phuwong an thir
hai, R’1a nhém ¢6 cong thire (ii) hodc (iii). Trong sé phuong 4n 11, theo phuong an thir ba,
R*la nhém ¢6 cong thire (iv). Trong sé cac phuong 4n tir mot dén ba cua phuong 4n 11, theo
mot phuong an nho RP va R¢ 1a hydro. Trong sb cac phuong an tir mot dén ba cua phuong 4n
11, theo mdt phuong dn nhod khac R® 12 hydro va R¢ 1a alkyl hodc hoic -(alkylen)-NRCR (trong
d6 R® va R7 doc lap la hydro, alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, xycloalkyl, hoac
heteroxyclyl trong d6 vong heteroxyclyl tily y duoc thé bing mot hodc hai phén tir thé doc 1ap
dugc chon tr alkyl, halo, hydroxy, hydroxyalkyl, alkoxyalkyl, axyl, va alkoxycarbonyl), tdt
hon 1a R® va R7 doc 14p 1a hydro hodc alkyl.

12. Hop chét theo bét ky trong s6 cac phwong 4n 1 dén 11 va cac phuong 4n chira
trong d6 hodc mudi duoc dung ctia chung trong d6 R® 1a xyano. Trong s6 phuong 4n 12, theo
mot phuong an, R31a nhom c6 cong thic (i). Trong sd phuong 4n 12, theo phuong an thr hai,

R>1a nhém ¢6 cOng thire (ii) hodc (iii).
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(a)  Trong sb cic phuong an mot va hai clia phuong 4n 12, theo mot phuong 4n nho
R¢ 1a xycloalkyl , ma tiy ¥ duoc thé bang mot hodc hai phan tir thé doc 1ap duge chon tir halo,
alkyl, alkoxyalkyl va aryl; hodc trong dé hai phén tir thé lién ké cua xycloalkyl cung véi
nguyén tu cacbon ma chung gén vao tao thanh nhém heteroxyclyl. Theo mdt phuong 4n R° 1a

xyclopropyl,  1-metylxyclobutyl,  1-phenylxyclopropyl,  l-metylxyclopropyl,  2,2-

N K 0
@]
difloxyclopropyl, o, ,hodc / .

(b).  Trong sb cic phuong 4n mot va hai ctia phuong 4n 12, theo mot phuong 4n nho

Re 14 alkyl khéng duogc thé. Theo mot phuong an RE 14 isopropyl hogc tert-butyl.

(c).  Trong sb cic phuong 4n mot va hai cia phuong én 11, theo mdt phuong 4n nho
R° 12 -(alkylen)-NR®R (trong d6 R va R7 doc 1ap 1a hydro, alkyl, haloalkyl, hydroxyalkyl,
alkoxyalkyl, xycloalkyl, hodc heteroxyclyl. Theo phuong 4n nho6 khac R 1a —C(CH3)2NHz, —
C(CH3)NHCH3, —C(CH3):N(CH3)2, —C(CH;3)NHCH.CH3, —C(CH3)NHCH(CH3)2, -
C(CH3)2NHxyclopropyl, —C(CH3)2NH(CH2)2OCHjs, —C(CH3),0OCHCHj, , -

C(CH3)2N(CH2CH3)(oxetan-3-y1), —C(CH3)2N(CHj3)(oxetan-3-yl), hoac —C(CHs)NH(oxetan-
3-yl).

(d)  Trong sb cac phuong 4n mot va hai ciia phuong an 12, theo phuong an nho khéc
R¢ 1a heteroxyclylalkyl trong d6 heteroxyclyl trong heteroxyclylalkyl tuy y duoc thé bang mot,
hai, hodc ba phén tir thé trong d6 hai trong s6 cdc phan tir thé tiy y doc 1ap duge chon tir alkyl,
alkoxy, hydroxy, halo, amino, va oxo, va mot trong phén tir thé tay ¥ 1a alkyl, hydroxyalkyl,
alkoxyalkyl, axyl, haloalkyl, alkylsulfonyl, alkoxycarbonyl, hodc heteroxyclyl trong do6
heteroxyclyl tuy y dugce thé béng mot hodc hai phﬁn tr thé doc lap dugc chon tur alkyl, halo,

hydroxy, va alkoxy.

Theo mot phuong an nho cia phuong an nhé (d), R 1a ~C(CHsz)amorpholin-4-yl, —
C(CH3)2-4-(2,2,2-trifloetyl)piperazin-1-yl, —C(CH3)2-4-(1-metyl)piperidin-1-yl,

—C(CHj3)2-4-etyl-3-oxopiperazin-1-yl,
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C(CHs)tetrahydropyran-4-yl,  -C(CHs)2-4-metoxycarbonylpiperazin-1-yl,  -C(CH3)2-4-
(oxetan-4-yl)piperazin-1-yl, -C(CHs)2-4-(3-metyloxetan-4-yl)piperazin-1-yl, -C(CHz)2-4-1-
butoxycarbonylpiperazin-1-yl, -C(CHs),-4-axetylpiperazin-1-yl, -C(CH3)2-4-
metoxycarbonylpiperazin-1-yl, , -C(CHs)z-piperazin-1-yl, , -C(CHs)2-3,3-diflopyrolidin-1-yl,
, -C(CHs)2-(S)-3-metoxypyrolidin-1-yl, -C(CH3)2-(R)-3-metoxypyrolidin-1-yl,

- C(CHz3)2-(S)-2-(metoxymetyl)pyrolidin-1-yl, -C(CH3)2-(R)-2-
O
) P
# [
| K
(metoxymetyl)pyrolidin-1-yl, , -C(CHs3)-4-
metylpiperazin-1-yl, -C(CHs)z-4-etylpiperazin-1-yl, -C(CHs)2-4-isopropylpiperazin-1-yl, -
C(CHs)2-4-(2-metoxyetyl)piperazin-1-yl,  -C(CHs)2-4-axetylpiperazin-1-yl,  -C(CHs)2-4-
(3R,5S)-3,4,5-trimetylpiperazin-1-yl,  -C(CHs)2-4-(3R,55)-3,5-dimetylpiperazin-1-yl, -
C(CH3)2-4-(3R,58)-dimetylmorpholin-4-yl, -C(CHs),-piperidin-1-yl, -C(CHs)2-pyrolidin-1-
yl, -C(CHs),-3-oxo-piperazin-1-yl, hodc -C(CHs)-(3-oxo-4-metylpiperazin-1-yl). Theo
phwong 4n nho thi hai cia phuong an nhé (d), R® 1a heteroxyclylalkyl trong dé heteroxyclyl
trong heteroxyclylalkyl dugc thé bang heteroxyclyl khac trong d6 heteroxyclyl khac duoc thé

bang alkyl trén cacbon cua heteroxyclyl khac.

(e).  Trong s cac phuong én mot va hai ciia phuong dn 12, theo phuong an nho khac
nita R¢ 1a heteroxyclyl tuy y duoc thé bang mat, hai, hoic ba phén tir thé trong d6 hai trong s6
céc phan tir thé tiry y doc 1ap duoc chon tir alkyl, alkoxy, hydroxy, halo, amino, va oxo, va mot
trong phan tir thé tiy y 1a alkyl, hydroxyalkyl, alkoxyalkyl, axyl, hogdc heteroxyclyl. Theo mot
phuong 4n nhd cta phuong 4n nhéd (e), R® la 3-metyloxetan-3-yl, 3-etyloxetan-3-yl, 3-
flooxetan-3-yl,  3-aminooxetan-3-yl, 4-metylpiperidin-4-yl, = 3-metylazetidin-3-yl, 1-
metylazetidin-3-yl, 4-metyl-4-tetrahydropyranyl hodc 1,3-dimetylazetidin-3-yl. Theo phuong

ohn 4y, 0
S N
4n nho khac (), R¢ 1a 0, 0, S, O, hogc @O.

(g) Theo phuong an nho khéc ctua phuong an 12, R 1a alkyl ma tuy y dugc thé bang
mot hodc hai phén tir thé doc 1ap duoc chon tir hydroxy, hydoxyalkyl, va heteroaryl dugc thé
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bang mot hodc hai phan tir thé doc 1ap duoc chon tir alkyl va heteroxyclyl trong d6 heteroxyclyl
tuy y dugce thé bang mot hodc hai phén tir thé ddc 1ap duoc chon tir halo va alkyl. Theo phuong
an khac, R® 1a alkyl duge thé bing mot hodc hai phan tir thé hydroxy. Theo phuong an khac,

Re1a

OH

Theo phuong 4n nho, R¢ 1a alkyl dugc thé bang heteroaryl ma tuy y duoc thé bang mot
hogic hai phan tir thé doc 1ap dugc chon tr alkyl va heteroxyclyl trong d6 heteroxyclyl tuy y
duogc thé bang mot hoic hai phan tir thé doc 1ap duoc chon tir halo va alkyl. Trong phuong 4n

nho nay, theo phuong an khac, R¢ 1a
(N
»
\”}(Q K ](Q \%{4/5
, hodc

Theo phuong 4n nhd khac, R¢ 1 alkyl ma dugce thé bang -CONR’R'’,trong d6 R va
R'® doc 1ap 1a hydro hodc alkyl, hodc R? va R'° cing v6i nguyén tir nito ma ching gin vao tao
thanh heteroxyclyl tuy y duoc thé béng mot hodc hai phén t&r thé duoc chon tir alkyl va
heteroxyclyl. Trong phuong 4n nho nay la phuong én trong dé R® va R'0 déu 12 hydro hodc
alkyl. Theo phuong an khac, R 1a —~C(CH3)-CONH2 hoac —C(CH3)2-CON(CHs)a.

Theo phuong 4n nhé khéc, R¢ 1a alkyl duoc thé bang -CONR’R', trong d6 R” va R
cung voi nguyén tir nito ma ching gin vao tao thanh heteroxyclyl tiy y dugc thé bang mot
hodc hai phan tir thé dugc chon tir alkyl va heteroxyclyl. Trong phuong é4n nhé nay 1a phuong
an trong d6 heteroxyclyl duge tao thanh boi R? va R'? ciing véi nguyén tr nito ma ching gin

vao 1a 4-metylpiperazinyl, hodc 4-(oxetan-3-yl)piperazin-1-yl.

13, Céc hop chét theo bit ky trong céc phuong én 3, 5, 6, va 8-10 (ttc 1a, A 1a —N-;

“X-Ar duoc gin vao cacbon & vi tri 4 ctia vong phenyl, cacbon cua vong phenyl dugc gan vao
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N cua vong ure la vitri 1; X 1a O; Y la lién két; vong Z 1a pyrolidinyl hodc piperidinyl va dugc
gin vao ure vong nito & cacbon C-3, nguyén tir nito clia vong pyrolidinyl hodc piperidinyl la
C-1; hoa hoc 1ap thé & cacbon ctia pyrolidinyl hodc piperidinyl duoc gin vao nito mach vong
1a (R)), trong d6 R°la nhéom cé cong thire (i), R* 1a xyano, R® 1a hydro va R 1a
heteroxyclylalkyl, trong d6 heteroxyclyl trong heteroxyclylalkyl tuy y duoc thé bang mat, hai,
hogc ba phan tir thé trong do hai trong sb cac phan tr thé ty y doc 1ap duoc chon tir alkyl,
alkoxy, hydroxy, halo, amino, va oxo, va mdt trong phan tir thé tuy y 1a alkyl, hydroxyalkyl,
alkoxy, alkoxyalkyl, axyl, haloalkyl, alkylsulfonyl, alkoxycarbonyl, hodc heteroxyclyl trong
dé heteroxyclyl dugce thé b_éng mot hodc hai phén ttr thé doc lap duogc chon tu hydro, alkyl,

halo, hydroxy, va alkoxy.
Theo phuong 4n nho cua phuong 4n nay, R° la
I3

Oy, £/ }%i@“ﬁ,

, ! , hodc

Céc hop chit dai dién dugc liét ké trong Bang I duéi day:

Bang I
Hop | Tén MS
chat #
M+1

1 (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxypheny1)-2,3-dihydro-1H-

imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4,4-dimetylpent-2- | 5372

ennitril
2 (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-

imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(tetrahydro-2H- | 565,5

pyran-4-yl)acrylonitril
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(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(1-
metylxyclobutyl)acrylonitril

549.4

(R)-2-(3-(4-amino-2-o0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-

morpholinopent-2-ennitril

608,3

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-
(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

663,3

(R)-2-(3-(4-amino-2-o0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-
(2,2,2-trifloetyl)piperazin-1-yl)pent-2-ennitril

689.,3

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(1-
metylpiperidin-4-yl)pent-2-ennitril

620,4

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-

xyclobutylacrylonitril

535,4

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-(4-(2-
metoxyetyl)piperazin-1-yl)-4-metylpent-2-ennitril

665.,3

10

(R)-metyl 4-(5-(3-(4-amino-2-ox0-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-yl)-4-xyano-2-

metyl-5-oxopent-3-en-2-yl)piperazin-1-carboxylat

665,3
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11

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-6-hydroxy-4-(2-
hydroxyetyl)hex-2-ennitril

583,2

12

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4,4-
dimetylpent-2-ennitril

537,0

13

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-
(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

662,8

14

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-

morpholinopent-2-ennitril

607,8

15

(S)-metyl 4-(5-(2-((4-amino-2-0xo0-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-yl)-4-

xyano-2-metyl-5-oxopent-3-en-2-yl)piperazin-1-carboxylat

665,7

16

(R)-1-(1-acryloylpiperidin-3-yl)-4-amino-3-(4-phenoxypheny!)-1H-
imidazo[4,5-c]pyridin-2(3H)-on

456,2

17

(R)-4-amino-1-(1-(but-2-ynoyl)piperidin-3-y1)-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on

468,2

18

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-

metyl-3-oxopiperazin-1-yl)pent-2-ennitril

635.3

19

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-((3R,5S)-3,5-
dimetylpiperazin-1-yl)-4-metylpent-2-ennitril

635,3
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20

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(tetrahydro-2H-
thiopyran-4-yl)acrylonitril

581,2

21

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(3-

oxopiperazin-1-yl)pent-2-ennitril

621,3

22

(S)-1-((1-acryloylpyrolidin-2-yl)metyl)-4-amino-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on

4559

23

(S)-4-amino-1-((1-(but-2-ynoyl)pyrolidin-2-yl)metyl)-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on

467,9

24

(R)-2-(3-(4-amino-3-(4-(2,6-diflophenoxy)phenyl)-2-0x0-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-
metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

699.3

25

(R)-2-(3-(4-amino-3-(4-(2,3-diflophenoxy)phenyl)-2-0x0-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-
metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

699,2

26

(R)-2-(3-(4-amino-3-(3-flo-4-phenoxyphenyl)-2-o0x0-2,3-dihydro-
1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-
(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

681.,4

27

(R)-2-(3-(4-amino-3-(2-flo-4-phenoxyphenyl)-2-0x0-2,3-dihydro-
1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-
(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

681,3

28

(R)-2-(3-(4-amino-3-(3-metyl-4-phenoxyphenyl)-2-0x0-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-
metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

6773
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29

(R)-2-(3-(4-amino-2-o0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-(5,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)-4-metylpent-2-ennitril

645,3

30

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(3-
metyloxetan-3-yl)piperazin-1-yl)pent-2-ennitril

677,3

31

(R)-2-(3-(6-amino-8-0x0-7-(4-phenoxyphenyl)-7H-purin-9(8H)-
yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-
yl)pent-2-ennitril

663,8

32

(R)-2-(3-(6-amino-8-0x0-7-(4-phenoxyphenyl)-7H-purin-9(8H)-
yl)piperidin-1-carbonyl)-3-(4-metyl-1-(oxetan-3-yl)piperidin-4-
yl)acrylonitril

635.,0

33

(R)-2-(3-(6-amino-8-0x0-7-(4-phenoxyphenyl)-7H-purin-9(8H)-
yl)piperidin-1-carbonyl)-4-metyl-4-(4-(3-metyloxetan-3-
yl)piperazin-1-yl)pent-2-ennitril

34

(S)-2-(2-((4-amino-2-ox0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-
(4-metylpiperazin-1-yl)pent-2-ennitril

620,9

35

(S)-2-(2-((4-amino-2-o0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-
(4-metyl-3-oxopiperazin-1-yl)pent-2-ennitril

635,0

36

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-

(metyl(oxetan-3-yl)amino)pent-2-ennitril

607.,9
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37

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(4-
metyltetrahydro-2H-pyran-4-yl)acrylonitril

579,2

38

(R)-2-(3-(4-amino-3-(4-(2-flophenoxy)phenyl)-2-ox0-2,3-dihydro-
1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-mety1-4-(4-
(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril

681,3

39

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(1-
oxidotetrahydro-2H-thiopyran-4-yl)acrylonitril

597,2

40

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-(4-etyl-3-

oxopiperazin-1-yl)-4-metylpent-2-ennitril

649,3

41

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihy dro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-
xyclopropylacrylonitril

521,2

42

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(4-metyl-1-
(oxetan-3-yl)piperidin-4-yl)acrylonitril

635,3

43

(R)-tert-butyl 4-(5-(3-(4-amino-2-oxo-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-¢c]pyridin-1-yl)piperidin-1-y1)-4-xyano-2-

metyl-5-oxopent-3-en-2-yl)piperazin-1-carboxylat

707,5

44

(R)-4-(4-axetylpiperazin-1-y1)-2-(3-(4-amino-2-0x0-3-(4-
phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-1-
yl)piperidin-1-carbonyl)-4-metylpent-2-ennitril

649.3
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45

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-((1R,5S)-3-oxa-
8-azabixyclo[3.2.1]octan-8-yl)-4-metylpent-2-ennitril

634,5

46

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbony!)-3-(1-
phenylxyclopropyl)acrylonitril

597.4

47

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-
(piperazin-1-yl)pent-2-ennitril

607.4

48

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(1-
metylxyclopropyl)acrylonitril

5353

49

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4,4-dimetyl-5-(4-

metylpiperazin-1-yl)-5-oxopent-2-ennitril

648.,7

50

(R)-5-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-yl)-4-xyano-N,N,2,2-

tetrametyl-5-oxopent-3-enamit

5939

51

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4,4-dimetyl-5-(4-

(oxetan-3-yl)piperazin-1-yl)-5-oxopent-2-ennitril

690,7

52

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(2,2-
difloxyclopropyl)acrylonitril

557,2
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53

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-((1R,5S)-3-
oxabixyclo[3.1.0]hexan-6-yl)acrylonitril

563,2

54

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(6-(4-
metylpiperazin-1-yl)pyridin-2-yl)pent-2-ennitril

698.0

55

(R)-2-(3-(4-amino-2-ox0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-
(pyridin-2-yl)pent-2-ennitril

599,7

56

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(4-
metylpiperazin-1-yl)pyrimidin-2-yl)pent-2-ennitril

698.9

57

(R)-4-amino-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-

metylpent-2-ennitril

538.3

58

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-(3,3-
diflopyrolidin-1-yl)-4-metylpent-2-ennitril

628,3

59

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-((S)-3-
metoxypyrolidin-1-yl)-4-metylpent-2-ennitril

622,2

60

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbony!)-4-((R)-3-
metoxypyrolidin-1-yl)-4-metylpent-2-ennitril

622,3
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61

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-((R)-6-
oxohexahydropyrolo[1,2-a]pyrazin-2(1H)-yl)pent-2-ennitril

661,4

62

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-((R)-2-
(metoxymetyl)pyrolidin-1-yl)-4-metylpent-2-ennitril

636,4

63

2-((R)-3-(4-amino-2-ox0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-((S)-2-
(metoxymetyl)pyrolidin-1-yl)-4-metylpent-2-ennitril

636,3

64

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin- 1-carbonyl)-4-metyl-4-((S)-6-
oxohexahydropyrolo[1,2-a]pyrazin-2(1H)-yl)pent-2-ennitril

661,3

65

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(4-
etyltetrahydro-2H-pyran-4-yl)acrylonitril

593,2

66

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-3-(4-
(metoxymetyl)tetrahydro-2H-pyran-4-yl)acrylonitril

609,3

67

| (R)-4-amino-1-(1-(2-floacryloyl)piperidin-3-y1)-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on

474,1

Pdng phan E hoidc Z theo bat ky céc hop chit nao trong Bang 1, va/hodc mubi

duoc dung cua bit ky hop chit nao trong sé chung céc hop chit ciing duoce dua vao trong pham

vi cla sang ché,

Sang ché ciing dé cap dén cac hop chit sau:
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4-amino-1-((3S)-1-(oxiran-2-carbonyl)piperidin-3-yl)-3-(4-phenoxyphenyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on;

4-amino-1-((3S)-1-(2,3-dihydroxypropanoyl)piperidin-3-yl)-3-(4-phenoxyphenyl)-
1H-imidazo[4,5-c]pyridin-2(3H)-on;

4-amino-1-((3S)-1-(2-hydroxypropanoyl)piperidin-3-yl)-3-(4-phenoxypheny!)-1H-
imidazo[4,5-c]pyridin-2(3H)-on;

(S)-4-amino-1-(1-(3-hydroxypropanoyl)piperidin-3-y1)-3-(4-phenoxyphenyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on;

4-amino-1-(((2R)-1-(oxiran-2-carbonyl)pyrolidin-2-yl)metyl)-3-(4-phenoxyphenyl)-
1H-imidazo[4,5-c]pyridin-2(3H)-on;

4-amino-1-(((2R)-1-(2,3-dihydroxypropanoyl)pyrolidin-2-yl)metyl)-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on;

4-amino-1-(((2R)-1-(2-hydroxypropanoyl)pyrolidin-2-yl)metyl)-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on; va

(R)—4-amino-1-((1-(3-hydroxypropanoyl)pyrolidin-Z-yl)metyl)-3—(4-phenoxyphenyl)-
1H-imidazo[4,5-¢]pyridin-2(3H)-on;

va/hodc mudi duge dung cua chung.

Céc hop chét nay c6 thé duoc diéu ché theo So dd 4 duge dé cap duéi va c6 cung loi

ich nhu cac hop chét c6 cong thir (I).

So dd tong hop chung

Céc hop chét theo sang ché ¢6 thé duoc tao ra bang cac phuong phap duge md ta trong

céc so d6 phan tng thé hién dudi day.

Vit lidu khoi diu va chét phan g dugc dung dé diéu ché cac hgp chat hodc 1a ¢6 ti

cac nha cung cip thuong mai nhu Aldrich Chemical Co., (Milwaukee, Wis.), Bachem
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(Torrance, Calif.), hodc Sigma (St. Louis, Mo.) hoac dugc diéu ché bang phuong phap da biét
d6i v6i chuyén gia trong linh vuc theo quy trinh duge dé cap trong céc tai liéu tham khao nhu
Fieser va Fieser's Reagents for Organic Synthesis, Tap 1-17 (John Wiley va Sons, 1991);
Rodd's Chemistry of Carbon Compounds, Tdp 1-5 va Supplementals (Elsevier Science
Publishers, 1989); Organic Reactions, Tép 1-40 (John Wiley va Sons, 1991), March's
Advanced Organic Chemistry, (John Wiley va Sons, tai ban lin thi 4th) va Larock's
Comprehensive Organic Transformations (VCH Publishers Inc., 1989). Cac so d6 nay chi 1a
minh hoa ctia mdt s& phuong phap ma nhd d6 cac hop chét theo sang ché ¢6 thé duoc tong
hop, va cac cai bién trong hon thdéi véi céc so dd nay co thé duogc thuc hién va s& go1y cho
chuyén gia trong linh vuc tham khao dén sang ché. Vat liéu khoi dau va hop chét trung gian,
va thanh phim cta phan tng c6 thé duoc phéan lap va duge tinh ché néu mubn sir dung céc k§
thuat thong thuong, bao gdm nhung khong gii han & loc, chung cét, tinh thé hoa, sic ky va
twong tu. Cac vat liéu nay co thé dugc dic trung hoa sir dung cac phuong tién thong thuong,

bao gém hang s6 vat 1y va dit liéu quang pho.

Trir khi ¢6 quy dinh khac di, cdc phan ing duge boc 16 & day tién hanh & 4p suit khi
quyén qua khodng nhiét do tir khoang —78 °C dén khoang 150 °C, hodc tir khoang 0 °C dén
khoéng 125 °C hoéc ¢ khoang nhiét do phong (mdi truong), vi du, khoang 20 °C.

Céc hop chét c6 cong thic (1) trong d6 R® 12 nhom ¢6 cdng thire (i) va cdc nhém khac
duoc xac dinh trong phén Ban chit k¥ thuit cua sang ché ¢6 thé duge didu ché nhu duge minh

hoa va dugc md ta trong So do 1 dudi day.

So dd 1
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Phan Ung cua hop chét dihaloheteroaryl nhu 4,6-diclo-5-nitropyrimidin v6i amin ¢6
cong thirc NH(PG), trong d6 PG 1a nhém bao vé amino thich hop nhu benzyl tao ra hop chat
¢6 Cong thue 1. Phan tng duge thuc hién trong dung mdi hiru co thich hop nhu dioxan,
diclometan, va tuong tu. Viée ddi chd ciia nhom halo th hai béi hgp chat amino 6 cong thire
2 trong d6 Y va vong Z 1a nhu dugc xac dinh trong phan Ban chét k§ thuét cia sang ché va
PG'la nhém bao vé amino thich hgp nhu Boc, tao ra hop chét c6 Cong thirc 3. Phan Gmg duoc
thue hién trong diclometan, dioxan, tetrahydrofuran, va tuong tu v6i bazo bd sung nhu
trietylamin. Céac hop chét c6 cong thirc 2 nhu (R)-tert-butyl 3-aminopiperidin-1-carboxylat,
(S)-tert-butyl  3-aminopiperidin-1-carboxylat, (R)-tert-butyl 3-(aminometyl)pyrolidin-1-
carboxylat,  (S)-tert-butyl ~ 3-(aminometyl)pyrolidin-1-carboxylat, (R)-tert-butyl  2-
(aminometyl)azetidin-1-carboxylat, va (S)-tert-butyl 2-(aminometyl)azetidin-1-carboxylat,
bén trén thi trudng hodc ¢6 thé duoc didu ché bing phuong phap da biét trong linh vie. Nhém

nitro clia cac hop chit ¢6 cong thirc 3 ¢6 thé bi khir bang chit phan (mg nhu Zn va amoni
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clorua trong EtOAc hodc v6i Fe hodc SnCl trong dung moi nhu axit axetic trong EtOH dé tao

ra cac hop chat ¢ cong thic 4.

Céc hop chét ¢6 cong thirc 4 ¢6 thé duge vong hoa dé tao ra benzimidazolon c6 cong
thirc 5 bang cach gia nhiét 4 trong dung mdi hitu co nhu dicloetan va tuong tu, v6i carbonyl
diimidazol, phosgen hodc duong lugng phosgen (vi du, diphosgen hogc triphosgen), voi su ¢6
mit ctia bazo nhu trietyl amin, diisopropyletyl amin, va tuong tu. Vigc loai boé nhom bao vé
amino PG tao ra hop chét c¢6 cong thirc 6. Céc didu kién phan Gng duoc sir dung la dya trén
ban chét cta nhém bao vé amin. Vi dy, khi PG 12 nhém benzyl né c6 thé bi loai ra thong qua
hydrat héa str dung xtc tac Pd/C va twong tu véi phu gia nhu axit axetic dé tao ra hop chét ¢6
Cong thirc 6. Phan (mg cta 6 voi aryl boronic axit ¢6 cong thie 7 trong do RY R% Ar,vaXla
nhu duge xac dinh trong phan Ban chét ky thuat cua sang ché qua phan tng lién hop trung
gian dong (lién hop Chan-Lam) st dung, vi du, Cu(OAc)2 lam chét xtic tac trong dung moi
nhu DCM, véi phu gia nhu TEMP hodc oxygen va bazo nhu pyridin hodc trietylamin tao ra
hop chat c6 Cong thirc 8. Céc hop chét ¢6 cong thic 7, vi du (4-phenoxyphenyl)boronic axit,
2-[4-(3-flophenoxy)-phenyl]-4,4,5,5-tetrametyl-1,3,2-dioxaborolan, 4-(4-
flophenoxy )phenylboronic axit, 4-(3-flophenoxy)phenylboronic axit, 4-(3,5-diflophenoxy)-
phenylboronic axit, 4-(4-clo-2-flophenoxy)phenyl-boronic axit, va 4-(3-
(triflometyl)phenoxy)phenyl boronic axit hodc la ban trén thi truong hodc ¢o thé duoc diéu

ché tir phenyl halogenua bing cach trao dbi lithi halogen va dirng véi triisopropy! borat.

Taty ¥, hop chét 8 ¢6 thé duoc didu ché bing cach cho phan img hop chat 5 thit nhat véi
boronic axit 7, sau d6 loai b6 nhém bao vé amino dudi cac diéu kién dugc md ta & trén. Viéc
loai bd nhém bio vé amino PG! trong hop chét 8 tao ra hop chét ¢6 cong thirc 9. Cac dicu kign
phén tng dugc str dung la dua trén ban chét ctia nhém bao vé amin. Vi dy, khi PG' 1a Boc né
6 thé bi loai ra dudi cac didu kién phan (mg thuy phén axit nhu xir Iy v6i axit nhu TFA, HCL,

va tuong tu.

Hop cht 9 sau dé c6 thé dugc chuyén ddi thanh hop chét 6 Cong thire (I) bang phuong
phap da biét trong linh vuc. Vi du, cic hop chit ¢6 cong thire (I) c6 thé dugc diéu ché bang
cach lién hop hop chit 9 véi axit c6 cong thirc 10 hodc axit c6 ngudn goc tir hop chét 10 nhu

axit clorua, trong d6 R?, R®, va R® la nhu dugc mo ta trong phén Ban chit k¥ thuét cua sang
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ché dé tao ra hop chat co6 Cong thire (I). Khi hop chit 10 duge st dung, phan tmg dugc thuc
hién dudi cac didu kién lién hop amit tiéu chuan nhu v6i sy ¢6 mit cia HATU, DCC, cacbon
diimidazol (CDI) va tuong tu. Céac hop chét c6 cong thic 10 hodc cac din xudt axit clorua cia
chiing béan trén thi truedng (vi du acryloyl clorua) hodc ching ¢6 thé dugc diéu ché bang phuong
phap da biét trong linh vuc, nhu san pham ngung tu cda xyanoaxit axetic va aldehyt nhu

isobutyraldehyt hodc pivaldehyt.

Hop chit ¢6 cong thire (I) trong d6 R* 1a xyano con duge didu ché bang ngung tu thi
nhit hop chét 9 véi 2-xyanoaxit axetic dudi cac diéu kién lién hop amit tiéu chuan nhu cacbon
diimidazol (CDI) va tuong tw dé tao ra hop chét co Cong thire 11. Ngung tu hop chat ¢6 Cong
thie 11 véi aldehyt c6 cong thirc RECHO trong d6 R¢ 1a nhu dugce xac dinh trong phan Ban
chéit k§ thuat clia sang ché dudi cac diéu kién phan mg ngung ty tiéu chuan nhu st dung bazo
nhu piperidin va tuong tu, v6i sy ¢6 mat hodc khdng c6 mit axit axetic va twong tu, trong dung
modi nhu etanol va tuong tu ¢ nhiét do nam trong khoang tr nhiét do phong dén hoi luu sau dé
tao ra hop chét c¢6 Cong thire (I). Cac hop chat c6 cong thie R°CHO bén trén thi trudng hodc
chung cé thé duoc diéu ché bang phuong phap da biét trong linh vuc, vi du, axetaldehyt,
xyclopropylaldehyt, isobutyraldehyt, 3-metyloxetan-3-carbaldehyt, 2-(dimetylamino)-2-
metylpropanal, 2-metyl-2-(1-piperidyl)propanal,  tert-butyl ~ (2S)-2-formylpyrolidin-1-
carboxylat va 2-metyl-2-(morpholin-4-yl)propanal dugc ban trén thi truong. Etoxy-2-
metylpropanal dugc diéu ché tir isobutyraldehyt nhu duge mé ta trong Don PCT 2007142576.
Céc hop chét RECHO trong d6 R° 1a ~(alkylen)-NRR7 c6 thé dwoc diéu ché bang cach xir ly
isobutryaldehyt v4i brom dé tao ra bromoisobutryaldehyt sau do ddi chd cia bromua bang

cach thém HNR®R'.

Tay ¥, hop chét 11 ¢6 thé con duge ngung tu véi nhom tién chét ciia R°CHO va sau d6
duoc chuyén dbi thanh hop chat co6 Cong thire (1). Vi du, hop chét 11 ¢6 thé duoc ngung tu
v6i tert-butyl 2-metyl-1-oxopropan-2-ylcarbamat sau d6 loai bo nhém bao vé amino dé tao ra
hop chét c6 Cong thire (I) trong d6 R® la 2-aminopropan-2-yl. Phan ing ngung tu ¢6 thé con
duoc thuc hién bang cach thém aldehyt R®CHO mong mubn véi bazo nhu pyrolidin hodc
piperidin c6 hodc khong c6 clotrimetylsilan trong diclometan hodc dung mdi thich hop khac
(vi du dioxan va etanol). Céac hop chét c6 cong thire (I) trong d6 R°1a nhém c6 cong thire (ii)-

(iv) c6 thé duoc didu ché nhu duge mo ta trong so dd 2. Bang cach tuén theo quy trinh dugc
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mo ta & trén va thé hop chit 9 bﬁmg vat liéu khoi dau thich hop, nhu 2-butynoic axit,
vinylsulfonyl clorua, (E)-prop-1-ene-1-sulfonyl clorua, 1-propyn-1-sulfonyl clorua, cac hop

chit ¢6 cong thue (I) ¢6 thé thu dugc.

Tuy y, dé diéu ché cac hop chét ¢6 cong thire (1) trong d6 R%la nhém c6 cong thie (ii),
céc hop chit ¢6 cong thirc 11 ¢6 thé duoc phan img v6i xyanometansulfonyl clorua, dugc ban
trén thi truong, dé tao ra xyanometylsulfonamit ma c6 thé dugc ngung tu v6i cac aldehyt c6

cOng thire 12 véi TMSCI va pyrolidin dé tao ra cac cau triic ¢6 cong thuc (I).

Sodo 2
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_Ar X 1/\\/
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N =0 y L~ N7 TN 0
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Céc hop chit c¢6 cong thirc (I) trong d6 A=CH c6 thé dwoc diéu ché nhu duge md ta
trong so dd 3. 2,4-diclo-3-nitropyridin c6 thé duge phan (mg dau tién v6i hop chét amino c6
cong thire 2 trong d6 Y va vong Z la nhur dugce xac dinh trong phan Ban chat k¥ thuat cia séng
ché va PG'1a nhém bao vé amino thich hop nhu Boc. Phan (mg tiép theo voi amin ¢6 cong
thirc NH(PG); trong d6 PG 12 nhém bao vé amino thich hop nhu 4-metoxybenzyl trong dung
mdi nhur DMF tao ra hop chét ¢c6 Cong thire 14. Khir nhém nitro bing cach hydrat héa véi

Pd/C hodc béng cach khir voi Zn, Fe, hodc SnCl duéi céc diéu kién tiéu chuén, tao ra hop chét
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c6 Cong thire 15. Ngung tu voi carbonyldiimidazol hodc duong lugng phosgen tao ra ure vong
16. Lién hop Chan-Lam cé thé duge thuc hién & giai doan nay va téng hop cac hop chét )]

dugc thuc hién nhu duge mo ta trong So dd 1.

Tay v, hop chit 17 ¢6 thé duoc diéu ché bang cach xir Iy ban dau vé6i axit nhu TFA dé
loai ¢4 hai nhém bao vé va sau d6 thiét lap nhom PG! (vi du Boc). Sau do xu ly voéi
dimetylformamit dimetylaxetal tao ra hop chit c6 Cong thirc 18. Phan tmg dudi cac didu kién
Chan-Lam nhu dugc mé ta & trén sau do6 tao ra hop chit 19. Tiép theo khir bdo vé bang cach
xtr ly 19 véi axit nhu HCI hodc TFA trong dung mo1 nhu Diclometan, dioxan, MeOH, hodc
EtOH tao ra hop chit c6 Cong thic 20. Didu ché cac hop chit ¢o cong thuc (I) sau d6 duoc

diu ché theo cach twong tu v6i cac phuong phap dugc md ta trong cac So dd 1 va 2.
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So dd 4 duéi day thé hién viée didu ché cc hop chit co cong thirc 21, 22, 24, va 25.
Lién hop axit béan trén thi truong nhu 3-hydroxypropanoic axit hodc 2-hydroxypropanoic axit
(1a raxemat hoic 1a chat ddng phén (S) hodc (R)) v6i hop chét 20 tir so d6 2 sit dung chat phan
tng nhu HATU trong dung mdi nhu DMF tao ra cac hop chat c6 cong thire 21 va 22 twong
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ung. Acryloyl clorua c6 thé duge thém vao hop chat 20 trong dung mdi nhu DMF véi bazo
nhu trimetylamin hodc diisopropyletylamin dé tao ra hop chit c6 Cong thirc 23. Oxy hoéa voi
chit phan g nhu osimi tetroza va N-metyl morpholin oxit (NMO) trong hdn hop cua axeton
va nudce tao ra diol ¢6 cong thirc 24. Hop chit 25 ¢6 thé duge didu ché tir hop chit c6 Cong
thire 23 bang cach oxy hoa voi chéit oxy héa nhu mCPBA trong dung mdi nhu toluen hogc
diclometan hodc bang tert-butyl hydro peroxit (TBHP) va xic tac alkaloit canh-ki-na (Phan
rng epoxit hda Sharpless).

So do 4
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RYEA g/l RYTA
NH SJRZ NH, N7 R? NH SJRZ
2 R HATU 2 2 N
N7~ NTX N N
o Mo o
N ~_-OH Z N 0 N o)
HO,C \

\
! : 2 Y /K/\ , JS/
zoC hoge ~ ¢H 21@ 22
HO

/\I{Cl x—Ar

)
Rk/f /\\
~~n2
A NH, Sé/ R
x—
N
- N N N™™>
R1\"//\\ NeNA4 NI ] | >——‘O
I Qg axeton/nudc ~ kA/ N o
NHy = acetone/water \\{ OH
S @
K/ N>:O 24 HO
A \ 0

Y. /K% X/Ar
@ mCPBA, DCM
2 \ R1\//,//\\
~~p2
NH2 S;/ R

NN

1 =0

kA/ N 0
Y
@'Jkﬂ
25 0

Phuong phép chung A

Mot s& hop chét khac co thé duoc diéu ché sir dung phuong phap chung dugc thé hién
duéi day.
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Buéde 1

Pit vao binh thét ¢b ddy tron 100-mL duoc suc va duy tri v6i khi quyén ctia 02, aryl
boronic axit (1,0 duong lugng), TEA (4,0 duong lugng), Cu(OAc)2 (0,50 duong lugng),
TEMPO (1,10 duong luong) va sang mol (4A) (500 mg) trong diclometan (0,1 mM). Dung
dich thu dugc duoc khudy trong 30 phut va sau d6 arylboronic axit (2,00 duong luong) dugc
thém. Dung dich thu dugc dugc khudy qua dém & nhiét do phong. Hon hop thu duge duge cd
dic dudi chan khong. Can duge ap dung 18n cot silica gel tach rira véi diclometan/metanol dé

tao ra san pham mong mudn A.
Buéce 2

Dung dich cta A (1,0 duong lugng) trong dioxan dugc thém hydro clorua(12M). Dung
dich thu duoc duoc khudy trong 3 h & 85°C trong bé dau. Phan tmg sau d6 duge dimg bang
cach thém natri bicarbonat (bdo hoa). Dung dich thu dugc dugc chiét véi DCM/MeOH(10:1)
va céac 16p hitu co duoc két hop. Hon hop thu duge duge rira v6i natri clorua bio hoa. Hon
hop duoc 1lam khd qua natri sulfat khan va dugc c¢d ddc dudi chén khong. Tao ra 360 mg

(100%) B.

Budc 3
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Dit vao binh thét ¢ day tron 50-mL,B (1,0 duong lugng), 2-xyanoaxit axetic (1,0
duong lugng), HATU (1,5 dwong lugng), TEA (3,0 duong lugng) va N,N-dimetylformamit
(0,1 mMol). Dung dich thu dugc duoc khudy trong 2 gi & nhiét do phong. Dung dich thu
duoc dugc chiét v6i diclometan va cac 16p hiru co dugc két hop. Hon hop thu dugc dugce rira
v6i 6x100 mL nuée. Hon hop duoc 1am khd qua natri sulfat khan va dugc ¢d dac d&éi chéin

khéng. Can duoc 4p dung 1én ¢t silica gel voi diclometan/metanol dé tao ra hop chét C.
Budc 4

Pit vao binh thot ¢d day tron C (1,0 dwong luong) ma dugce hoa tan trong DCM dén
ndng do bing 0,2M. Dung dich duge 1am ngudi dén 0 °C, va aldehyt (3,0 duong lugng) dugc
thém sau d6 pyrolidin (6,0 duong lugng) va TMSCI (4,0 duong luong). Phan ung dugc lam
Am dén nhiét do phong va duoc khuéy trong 3h hodc dén khi sm dugc tiéu thy. Nude duge
thém va cac 16p duge tach. Lép hitu co duge lam kho qua natri sulfat, duoc loc va dung moi
duoc loai trong chan khong. Tinh ché bang hoic 1a sic ky silica gel hoac HPLC didu ché tao
ra cac hop chit mong mudn D. Aldehyt hodc la dugc mua trén thi truong, bang phuong phap
duoc thé hién dusi day hodc bing phuong phap da biét trong tai liéu tham khdo (tirc 1a oxy
héa ruou théng qua cac diu kién Swern hodc véi chat oxy héa nhu PCC hodc Dess-Martin

periodinan).
Phuong phéap chung B

Diéu ché aldehyt tlr isobutuyraldehyt

1) Bry, DCM
LN
NS = N
2) HNR1R2 ,

R4

Dung dich ctia 2-metylpropanal (1,0 duong luong) trong DCM (0,2M) dugc lam lanh
bang bé nuéc da duge thém brom (1,0 duong luong) nho giot. Sau 1 gio, hau hét dung mai
duoc loai ra tir dung dich 2-bromo-2-metylpropanal thu dugc trong chan khong. Vat liéu nay
duoc pha lodng trong DCM (8 ml) & nhiét do phong va amin (2,0 duong luong) dugc thém.
Sau khi khudy qua dém, hdn hop duoc pha loang véi nude mudi (30 mL) va cac 16p duge tach.

Lép hitu co duoc lam kho (MgSO4), duge loc va dugce co dac dé phan lap aldehyt mong mudbn
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ma hodc 1a dugce su dung truc tiép trong budc tiép theo hodc dugc tinh ché bang sic ky silica

gel trude khi sir dung.
Thir nghiém

Hoat tinh trc ché BTK, thoi gian dn dinh cta phie lién két BTK chét G ché, va kha
ndng cua cac hop chét theo sang ché dé tao ra lién két cong hoa tri khong thé dao nguoc hoic
lign két cong hoéa tri ¢6 thé dao nguge véi Cys 481 (UniprotKB Sequence IDQ06187) cua
BTKc6 thé duoce thir st dung thir nghiém trong dng nghiémva/hodctrong co thé duge md ta

trong Vi du Sinh hoc dudi day.

Hoat tinh rc ché BTK ctia hop chét ¢6 cong thire (I) va‘hodc mudi duoc dung cua ching
theo séng ché co thé duoc thi stir dung thi nghiém trong ong nghiémvalhodctrong co thé dugc
md ta trong Vi du Sinh hoc 1, 3, 4, va 5 dudi déy. Viéc xac dinh hoat tinh rc ché kinaza béng
bit ky trong s6 cic thir nghiém nay duge xem la hoat tinh e ché kinaza trong pham vi sang
ché ngay ca khi bét ky hodc tat ca trong sb cac thir nghiém khéac khong tao ra viéc xac dinh

hoat tinh rc ché kinaza.

Khong bi rang budc bai 1y thuyét thuyét co gidi cu thé bat ky, theo cic phuong dn trong
dé hop chét theo sang ché 1a chét tc ché cong hoéa tri ddo nguoc dugc, tin rang nhém xystein
sulthydryl va nguyén tir cacbon tao thanh mot phan ctia lién két 61 cacbon-cacbon trong nhém
R’trong hop chét c6 Cong thuc (I) trong d6 R°1a nhom ¢6 cong thire (1), (ii) hodc (iii) trong do
R? 1a xyano, (xem Codng thirc (I)) c6 thé tao thanh lién két cong hoa tri, ddo nguoc dugc, tic
13, khong bén, nhu trong d6 Cys 481 cla BTKtin cong nguyén tir cacbon thiéu electron cua
lien két d6i cacbon-cacbon trong nhém R® 1iét ké & trén trong hop chit theo sang ché dé tao ra

phu pham thiol.

Theo mot s6 phwong 4n, nguyén tir cacbon thiéu electron cta olefin & xa cacbon dugc
gin vao nhom R? (trong d6 R*1a xyano) tic la, nguyén tr cacbon dugc gin vao nhém R® va
R¢ (xem Cong thire (I) trong céc hop cht theo sang ché). Do do, két hop ctia nhém R? (trong
d6 R*1a xyano) va cde gbe "-N-CO-, -NSO2 hogc -N-8O-" va gbc olefinic ma ching lién két
véi trong cac hop chét theo sang ché c6 thé 1am ting kha ning phan tng cia olefin dé tao ra

phu pham thiol véi gbc xystein vi trf hoat tinh trong BTK.
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Céc hop chét theo sang ché ma 1a chét trc ché cong hoa tri co thé dao nguoc c6 thé lién
két voi BTK theo hai cach khac nhau. Ngoai lién két cdng hoa tri khong bén, dugc ban & trén,
ching duoc tin 13 con tao ra lién két khong cong hoéa tri (vi dy, thong qua lién két van der
Waals, lién két hydro, lién két ky nudc, lién két ua nudc, va‘hodc lién két nap tinh dién) v6i

BTK, lién két khong cong hoa tri du dé e ché it nhit mdt phén hoat tinh kinaza ciia BTK.

Nhu duge boc 16 & ddy, lién két cong hoa tri khong bén x4y ra gifta olefin trong chat uc
ché va chudi bén thiol gbc xystein 481 & hodc gan vi tri trong d6 chat tre ché ¢6 lién két khong

cOng hoa tri néu trén voi BTK.

Pé lam ching, cic hop chét theo sdng ché ma 1a chat e ché cong hoéa tri co thé dao
nguoc c6 ca lién két cong hoa tri trung gian xystein va lién két khong cong hoa tri voi BTK.
Diéu nay nguoc véi chét e ché dao nguoc dugc khong cong hoa tri ma e ché BTK chi qua

lién két khong cong hoa tri va khoogn ¢6 lién két cong hoa tri trung gian xystein.

Lién két cta cac hop chit theo séng ché v6i BTK theo hai cach trong hdn hgpdugce dé
cap & trén tao ra chét rc ché cong hoéa tri ddo ngugce dugc co tdc @6 cham va thoi gian tac dong
kéo dai, trong mét s6 truong hop so véi chét e ché cong hoa tri khong déo nguoc duoc ma
khong tao ra phu pham protein khong dédo nguoc duge vinh ctru. Sy trong hdn hopgitra chét
uc ché cdng hoa tri ddo nguoc dugc va khong dao nguoc duoc, dac biét 1a cac hop chit duogc

bdc 16 ¢ day, co thé c4 biét hoa st dung cac thir nghiém dugc boc 10 ¢ day.

No6i chung, lién két lién quan dén chét rc ché ma tao ra lién két cong hda tri co thé dao
nguoc véi BTK ma dn dinh khi BTK & cdc céu hinh nhét dinh va dé bi pha v& khi BTK & cac
cAu hinh trong hdn hop(trong ¢ hai truong hop dusi céc diéu kién sinh ly), trong khi do tuong
thc gifta chat e ché ma tao ra lién két cong hoa tri khong thé dao nguoc voi BTK 1a 6n dinh

du6i cac diéu kién sinh ly ngay ca khi BTK ¢ céc cAu hinh khac nhau.

Lién két cong hoa tri c6 thé dao nguoc thuong tao ra cac dic tinh duy nhit lién quan
dén thoi gian én dinh ctia hop chét & vi tri lién két chira xystein. Trong boi canh nay, thoi gian
&n dinh d& cap dén khoang thoi gian ciia phic hop chét-dich dudi céc diéu kién trong hon
hop(xem Copeland RA, Pompliano DL, Meek TD. Thoi gian 6n dinh thude-dich va suy ra cta
n6 dé t&i wu hoa chi. Nat. Rev. Drug Discov. 5(9), 730-739 (2006).
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Su c6 mit cud lién két cOng hoda tri co thé dao nguoc trong chét trc ché cong hoa tri ddo
nguoc duge nhu duge boe 16 & day co thé dan dén thoi gian 6n dinh kéo dai khi so véi hop
chit ma khéng tao ra lién két cong hoa tri véi BTK. Theo mdt phuong andugce boc 16 & déy
céc hop chét theo sang ché ma 1a chét wc ché cong hoa tri c6 thé dao nguoc c6 thoi gian 6n
dinh bing it nhit khoang 1 gio. Thoi gian n dinh ¢6 thé duge do st dung thir nghiém chiém
gift trong mdi truong sinh hoa hodc té bao (xem Vi du Sinh hoc 2 va 9 dudi day). Ngoai ra,
thoi gian 4n dinh co thé dugc do stir dung thtr nghiém chirc nang sau thoi gian rira troi duge

xac dinh.

Céc hop chat ma tao ra lién két cong hoa tri khong thé dio ngugc trong chit tc ché
cOng hoa tri khong dao nguge duoc co cung dic diém thoi gian 6n dinh kéo dai ndy nhung tuy
nhién c6 thé khac biét véi chat tre ché cong hoa tri ddo nguge duge st dung thir nghiém tinh
dao ngugc. Kha nang cua hop chét theo séng ché dé tao ra lién két cong hoa tri dao nguoc
duoc hoic khong dao nguge duge voi Cys481 cia BTK, ¢ thé dugc xac dinh béng cac thu
nghiém dugc md ta trong Vi du Sinh hoc 2, 6-8 dudi day. Viéc xac dinh kha nang dao nguoc
lien két cia lidn két cong hoa tri gitta gbc xystein va lién két olefinic clia hop chat theo sang
ché bing bét ky trong sb cac Vi du Sinh hoc 2, 6-8 dudi ddy duge xem 1a lién két ddo nguge
dugce trong pham vi sang ché ngay ca khi mot hodc ca hai trong s6 cac phuong phap khac

khong tao ra xac dinh kha nang dao nguoc lién két.

Viéc cho dung va Duoc phém

Noi chung, cac hop chét theo sang ché s& dugc dung v6i lugng ¢ hiéu qua chita bénh
bing bat ky trong s6 cac phuong phéap cho dung dugc chép nhan d6i v6i cac chit ma c6 hitu
ich twong tu. Luong ¢6 hiéu qué chita bénh ctia céc hop chat c6 cong thire (I) c6 thé nam trong
khong tir khodng 0,01 dén khoang 500 mg mdi kg trong lugng co thé bénh nhan modi ngay,
ma c6 thé duogc dung & don liéu hodc da liéu. Theo mot phuong an, mirc lidu dung s€ la khoang
0,1 dén khoang 250 mg/kg mdi ngay. Theo phuong 4n khac muc lidu dung s& 1a khoang 0,5
dén khoang 100 mg/kg m&i ngay. Mirc lidu ding thich hop c6 thé 1a khoang 0,01 dén khoang
250 mg/kg mdi ngay, khoang 0,05 dén khoang 100 mg/kg mdi ngdy, hodc khoang 0,1 dén
khoang 50 mg/kg mdi ngdy. Trong khoang ny liéu ding ¢6 thé 1a khoang 0,05 dén khoang
0.5, khoang 0,5 dén khoang 5 hodc khoang 5 dén khoang 50 mg/kg mdi ngdy. bé dung qua
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duong miéng, ché phém 6 thé duoc tao ra dudi dang vién nén chira khoang 1,0 dén khoang
1000 miligam thanh phan hoat tinh, cu thé 1a khoang 1,0, 5,0, 10, 15, 20, 25, 50, 75, 100, 150,
200, 250, 300, 400, 500, 600, 750, 800, 900, va 1000 miligam thanh phan hoat tinh. Luong
thuc té ctia hop chit theo sang ché, tirc 1a, thanh phdn hoat tinh, s& phu thudc vao nhiéu yéu 6
nhu muc do tram trong cia bénh duogc didu tri, tudi tac va suc khoe tuong dbi cua dbi tuong,

hiéu luc ctia hop chat duge st dung, duong va dang dung, va cac yéu to khac.

Noéi chung, cac hop chét theo séng ché s& dugc dung lam duge phim bang bat ky mot
trong s6 cac dudng sau ddy: dung qua dudng miéng, toan than (vi dy, ép da, trong mii hodc
by thube dan), hodc ngoai rudt (vi dy, trong co, trong tinh mach hodc duéi da). Cach dung
duoc wu tién 1a st dung qua dudng miéng ché do lidu dung hang ngay thich hop, ma c6 thé
duoc diéu chinh theo mrc do kho chiu. Ché phém c6 thé & dang vién nén, thubc vién, vién
nang, ban rén, bot , ché phém giai phéng duy tri, dung dich, huyén phu, cdn ngot, sol khi, hodc

bat ky ché pham thich hop khéc.

Viéc chon ché phém phu thudc vao nhiéu yéu t6 hac nhau nhu cach dung thude (vi du,
dé dung qua dudong miéng, phéi pham duéi dang vién nén, thudc vién hodc vién nang la dugc
wu tién) va sinh kha dung cta chét thude. Gan ddy, dugc pham da dugc phat trién dac biét dbi
voi thuc“')c'ma‘t thé hién sinh kha dung kém dya trén nguyén tic 12 sinh kha dung c6 thé ting nhd
tang dién tich bé mat tirc 13, giam kich thude hat. Vi du, Sang ché My s0 4,107,288 md ta duge
phim c6 hat v6i kich thuéc nim trong khoang tir 10 dén 1,000 nm trong d6 vat ligu hoat tinh
duoc hd tro trén ma tran lién két chéo cta cac dai phéan ti. Sang ché My sb 5,145,684 mo ta
viéc sén xut duoc pham trong d6 chét thude duoc tan bot thanh hat nano (kich thude hat trung
binh bing 400 nm) v6i s c6 mit ciia chit bién doi bé mat va sau d6 dugc phan tan trong moi
trudng 1ong dé tao ra duge pham ma thé hién sinh kha dung cao dang ké. Sinh kha dung cia
thudc ma phan huy & pH da day co thé ting bang cach cho dung thudc nay trong phdi pham

ma giai phéng thudc trong té trang.

Ché phém bao gém no6i chung, hop chit c6 Cong thire (1) va/hodc mudi dugc dung cua
chung két hop vai ta duge duge dung nhu chét lién két, chit hoat dong bé mit, cht pha loang,
chét tao dém, chét chdng dinh, chét truot, polyme wa nuGe hodc ky nudc, chét lam cham, tac

nhan 1am 6n dinh hodc chat on dinh, chat phén rd hodc chat siéu phan rd, chat chdng oxy hoa,
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chét chéng tao bot, chit don, huong vi, mau, chét bdi tron, cht hép thu, chét bao quan, chét
1am mém, hodc chit tao ngot, hoic hén hop cia ching, ma tao diéu kién xir Iy hop chét c6
cong thire (I) (hodc cac phuong 4n ctia ching duge boc 10 ¢ déy) va/hoac mudi duoc dung cta
ching trong ché pham ma c6 thé duoc st dung trong linh vyc dugc. Bét ky trong s6 céc k§
thuat da biét va cac t4 duoc c6 thé duoc s dung khi thich hgp va nhu duoc hiéu trong linh
vue, xem vi du, Remington: The Science and Practice of Pharmacy, t4i ban 1an thir hai mét,
(Pharmaceutical Press, 2005); Liberman, H. A., Lachman, L., va Schwartz, J.B. Eds.,
Pharmaceutical Dosage Forms, Tap 1-2 Taylor va Francla 1990; va R.I. Mahato, Ansel's
Pharmaceutical Dosage Forms and Drug Delivery Systems, tai ban lan thr hai (Taylor &

Francis, 2012).

Theo cac phuong 4n nhét dinh, phéi phim c6 thé bao gdm mot hodc nhiéu chét diéu
chinh d6 pH hodc chit tao dém, vi dy, axit nhu axit axetic, boric, xitric, fumaric, maleic,
tartaric, malic, lactic, phosphoric va hydrochloric; bazo nhu natri hydroxit, natriphosphat, natri
borat, natri xitrat, natriaxetat, natrilactat va tris-hydroxymetylaminometan; va dém nhu
xitrat/dextroza, natri bicarbonat, amoni clorua, va tuong ty. Cac dém nay dugc dung lam bazo
¢6 thé co6 ion ddi khac so vai natri, vi du, natri, magie, canxi, amoni, hodc ion ddi khac. Cac
axit, bazo va dém nay bao gom véi luong can dé duy tri pH cia ché pham trong khoang chép

nhan dugc.

Theo céc phuong an nhét dinh, phéi phim c6 thé con bao gdm mot hodc nhiéu mubi
v6i lwong cAn dé mang ndng d osmol/dung dich ctia ché phdm dén khodng chap nhan duge.
Cac mudi nay bao g@)m cac mudi ¢ cation natri, natri hodc amoni va anion clorua, xitrat,
ascorbat, borat, phosphat, bicarbonat, sulfat, thiosulfat hodc bisulfit; cac mudi thich hop bao

g@)m natri clorua, natri clorua, natri thiosulfat, natri bisulfit va amoni sulfat.

Theo céc phuong an nhat dinh, phéi phdm c6 thé con bao gdm mot hogc nhicu chat
chéng tao bot dé giam su tao bot trong qua trinh xtr ly ma c6 thé tao ra sy dong su phan tan
nuée, bot trong mang hoan thién, hodic thuong lam hong qué trinh xi 1y. Cdc chat chdng tao

bot vi du bao gom nhil twong silicon hodc sorbitan sesquoleat.

Theo céc phuong an nhét dinh, phdi pham c6 thé con bao gdbm mdt hodc nhiéu chét

chéng oxy hoa, nhu chét chéng oxy hoa khong thiol, vi dy, hydroxytoluen butyl hoa (BHT),
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natri ascorbat, axit ascorbic hodc dan xudt ciia no, va tocopherol hogc dan xut ctia né. Theo
cac phuong an nhat dinh, chit chéng oxy hoa lam tang tinh 6n dinh hoa hoc trong d6 yéu cau.
Céc chét khac nhw axit xitric hodc mudi xitrat hoic EDTA ¢6 thé con dugc thém dé oxy héa

cham.

Theo cac phuong 4n nhat dinh, phdi pham c6 thé con bao gdm mot hodc nhiéu chét bao
quéan dé we ché hoat tinh cua vi khudn. Céc chét bdo quéan thich hgp bao gdbm chit chura thiy
ngan nhu merfen va thiomersal; clo dioxit dugc lam dn dinh; va cac hop chit amoni bac bdn

nhu benzalkonium clorua, xetyltrimetylamoni bromua, va xetylpyridini clorua.

Theo cac phuong an nhit dinh, phéi pham c6 thé con bao gdm mdt hodc nhiéu chét lién
két. Lién két tao ra chit lugng két dinh va bao gdm, vi du, axit alginic va mudi cta ching; dan
xuidt xenluloza nhu carboxymetylxenluloza, metylxenluloza (vi du, Metocel®),
hydroxypropylmetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza (vi duy,
Klucel®), etylxenluloza (vi dy, Ethocel®), va xenluloza vi tinh thé (vi du, Avicel®); dextroza
vi tinh thé; amyloza; magie nhom silicate; polysaccarit axit; bentonit; gelatin; polyvinyl-
pyrolidon/vinyl axetat copolyme; crosspovidon; povidon; tinh bdt; tinh bot hd hoéa trudce;
tragacan, dextrin, dwong, nhu sucroza (vi du, Dipac®), glucoza, dextroza, molaza, manitol,
sorbitol, xylitol (vi du, Xylitab®), va lactoza; gom tu nhién hodc téng hop nhu keo, tragacan,
chét nhay goém ghatti cua vo isapol, polyvinylpyrolidon (vi dy, Polyvidone® CL, Kollidon®
CL, Polyplasdone® XI.-10), arabogalactan thong, Veegum®, polyetylen glycol, polyetylen

oxit, sap, natri alginat, va tuong tu.

Theo céc phuong n nhét dinh, phéi phdm co thé con bao gdm chét phan tan va/hodc
chét didu bién do nh6t. Chit phan tén va/hodc chat diéu bién do nhot bao gdm cac vat liéu ma
kiém soét sy khuéch tan va dong nhét ctia thudc qua mdi truong 16ng hodc phuong phap tao
hat hoic phwong phép tron. Theo mot sd phuong éan, cac chét nay con tao diéu kién cho tinh
hiéu qua bao hodc x6i mon ma trén. Céc chét tao diéu kién khuéch tan/cac cht phén tan vi du
bao gém, vi du, polyme wua nudc, chit dién phan, Tween®60 hodc 80, PEG,
polyvinylpyrolidon (PVP; dugc ban trén thi truong dudi tén Plasdone®), va chat phan tan trén
co s& carbohydrat nhu, vi du, hydroxypropyl xenluloza (vi du, HPC, H--PC-SL, va HPC-L),
hydroxypropyl metylxenluloza (vi du, HPMC K100, RPMC K4M, HPMC K15M, va HPMC
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K100M), carboxymetylxenluloza  natri, — metylxenluloza,  hydroxyetyl-xenluloza,
hydroxypropyl-xenluloza, hydroxypropylmetylxenluloza phtalat, hydroxypropyl-
metylxenluloza axetat stearat (HPMCAS), xenluloza khéng tinh thé, polyetylen oxit, magie
nhom silicat, trietanolamin, polyvinyl alcohol (PVA), vinyl pyrolidon/vinyl axetat copolyme
(S630), 4-(1,1,3,3-tetrametylbutyl)-phenol polyme v6i etylen oxit va formaldehyt (con goi la
tyloxapol), poloxame (vi du, Pluronics F68®, F88®., va F10®8, ma la copolyme khdi cua
etylen oxit va propylen oxit); va poloxamin (vi du, Tetronic 908®, con goi la Poloxamin 908®,
ma la copolyme khéi bén chire ning dan xuét tir viéc thém tudn ty propylen oxit va etylen oxit
vao etylendiamin (BASF Corporation, Parsippany, N.J.)), polyvinylpyrolidon K12,
polyvinylpyrolidon K17, polyvinylpyrolidon K25, hodc polyvinylpyrolidon K30,
polyvinylpyrolidon/vinyl axetat copolyme (S-630), polyetylen glycol, vi dy, polyetylen glycol
¢6 thé ¢6 khéi luong phén tir bing khoang 300 dén khoang 6000, hodc khoang 3350 dén
khoang 4000, hodc khoang 7000 to 5400, natri carboxymetylxenluloza, metylxenluloza,
polysorbat-80, natri alginat, gdm, nhu, vi dy, gdm tragacan va gom keo, gdbm guar, xanthan,
bao gdbm gbm xanthan, dudng, nhya xenluloza, nhu, vi du, natri carboxymetylxenluloza,
metylxenluloza, natri carboxymetylxenluloza, polysorbat-80, natri alginat, polyetoxylated
sorbitan monolaurat, sorbitan monolaurat polyetoxyl hoa, povidon, carbome, rugu polyvinyl
(PVA), anginit, chitosan va két hop cta chung. Chét tao déo nhu xenluloza hodc trietyl
xenluloza con ¢6 thé duge dung 1am chit phan tan. Chét phén tan ddc biét 1a hiru dung trong
phén tan liposome va phén tan tu nhii héa 1a dimyristoyl phosphatidy! colin, colin phosphatidyl
tu nhién tir trimg, phosphatidyl glyxerol ty nhién tir trimg, cholesterol va isopropy! myristat.
Noi chung, cac muc chét lién két bang khoang 10 dén khoang 70% dugc dung trong ché pham
vién nang gelatin dugc don bot. Mirc sir dung chit lien két trong phdi pham thay doi bt ké
nén truc tiép, tao hat udt, dAm lan, hodc str dung cac ta duge khac nhu chit d6n ma ban than
n6 ¢ thé déng vai trd nhu chét lién két trung binh. Nguoi phdi ché trong linh vuc ¢6 thé xé4c
dinh murc chét lién két cho ché phadm, nhung muc st dung chét lién két bang dén 90% va co

ban hon 1a dén 70% trong ché pham vién nén 1a thong thuong.

Theo cac phuong an nhit dinh, phdi pham c6 thé con bao gdm mot hodc nhiéu chét pha
lodng ma dé cap dén cac hop chat héa hoc ma duoc sir dung dé pha loang hop chét c6 1i trudce
khi phén phéi. Cac chét pha loang con ¢ thé duoc st dung dé on dinh cac hop chét vi cing

¢6 thé tao ra moi trudng 6n dinh hon Cac mudi dugc hao tan trong dung dich dém (ma c6 thé
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con tao ra su kiém soat pH hodc duy tri) dugc st dung 1am chat pha lodng trong linh vuc, bao
gbm, nhung khong gi6i han & dung dich nudc mudi dém phosphat. Theo cdc phuong 4n nhét
dinh, chét pha lodng lam ting khdi ché phim dé tao diéu kién nén hodc tao ra khéi du dé tron
ddng nhit dé lam diy vién nang. Céc hop chit nay bao gém vi du, lactoza, tinh bot, manitol,
sorbitol, dextroza, xenluloza vi tinh thé nhu Avicel®.; canxiphosphat dibazo, dicanxiphosphat
dihydrat; tricanxiphosphat, canxiphosphat; lactoza kha, lactoza sdy phun; tinh bot ho hoéa
trude, duong nén, nhu Di-Pac®  (Amstar);  hydroxypropyl-metylxenluloza,
hydroxypropylmetylxenluloza axetat stearat, chét pha lodng trén co s& sucroza, dudng banh
keo; canxi sulfat monohydrat don bazo, canxi sulfat dihydrat; canxilactat trihydrat, dextrat;
chét rén ngi cdc thiy phan, amyloza; xenluloza nghién bdt, canxi carbonat; glyxin, cao lanh;

manitol, natri clorua; inositol, bentonit, va tuong tu.

Theo cac phuong an nhit dinh, phéi phém c¢6 thé con bao gdm mdt hodc nhidu chét
phén i ma bao gdm c4 sy tan rd va phan tan ctia dang liéu dung khi tiép xtc voi dich da day
rudt. Tac nhan phan ra hoac chét phan rd tao diéu kién tan ra hodc phan rd chit. Cac vi du cua
tac nhan phan rd bao gém tih bot, vi du, tinh bdt tu nhién nhu tinh bot ngd hodc tinh bot khoai
tay, tinh bot hd hoéa trude nhu National 1551 hodc natri tinh bdt glycolat nhu Promogel® hoéc
Explotab®, xenluloza nhu sén phém g0, xenluloza metyl tinh thé, vi du, Avicel®, Avicel®
PH101, Avicel® PH 102, Avicel® PH105, Elceme® P100, Emcocel®, Vivacel®, va Solka-
Floc®, metylxenluloza, croscarmeloza, hodc xenluloza lién két chéo, nhu natri carboxymetyl-
xenluloza lién két chéo (Ac-Di-Sol®), carboxymetylxenluloza lién két chéo, hoidc
croscarmeloza lién két chéo, tinh bot lién két chéo nhu natri tinh bot glycolat, polyme lién két
chéo nhu crosspovidon, polyvinylpyrolidon lién két chéo, alginat nhu axit alginic hodc mubi
cua alginic axit nhu natri alginat, dét sét nhu Veegum® HV (magie nhdm silicat), gdbm nhu
aga, gua, minh quyét, Karaya, pectin, hodc tragacan, natri tinh bt glycolat, bentonit, bot bién
tu nhién, chit hoat dong bé mat, nhua nhu nhuya trao ddi cation, cui chanh, natri lauryl sulfat,

natri lauryl sulfat trong tinh bot két hop, va tuong tu.

Theo cac phuong é4n nhét dinh, phdi phim c6 thé con bao gdm chét giup x6i mon. Chat
giup x61i mon bao gbm vat liéu ma kiém soét sy x6i mon cua vat liéu cu thé trong dich da day
rudt. Chét gitip x6i mon thuong la da biét v6i chuyén gia trong linh vyec. Chét giup x6i mon vi

du bao gbm, vi dy, polyme ua nuéc, chét dién phan, protein, peptit, va axit amin.
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Theo cac phuong 4n nhét dinh, phdi phdm c¢6 thé con bao gdm mot hoge nhiéu chét don
ma bao gdm cic hop chét nhu lactoza, canxi carbonat, canxiphosphat, canxiphosphat dibazo,
canxi sulfat, xenluloza vi tinh thé, bot xenluloza, dextroza, dextrat, dextran, tinh bot, tinh bt
hd hoéa trude, sucroza, xylitol, lactitol, manitol, sorbitol, natri clorua, polyetylen glycol, va

tuong tu.

Theo céc phuong an nhét dinh, phéi phém ¢6 thé con bao gém mot hodc nhiéu chét tao
mui va/hoac chit lam ngot vi duy, siro keo, axesulfam K, alitam, hot, tho, aspartam, chudi, qua
mong kem Bavarian, ly chua den, keo lam béng bo dun v&i duong, canxi xitrat, long ndo,
caramen, anh doa, s co la kem anh dao, qué, keo cao su, chanh, rugu pan chanh, kem chanh,
keo bong, ca cao, cola, anh dao lanh, chanh lanh, dudong hoa hoc, xylamat, dextroza, ciy
khuynh diép, eugenol, fructoza, rugu pan hoa qua, gimg, glyxyrrhetinat, siro glyxyrrhiza (cam
thao), nho, budi, mat ong, isomalt, chanh, chanh 14 cam, kem chanh, monoamoni glyrrhizinat,
maltol, manitol, ciy thich, thuc quy, menthol, kem bac ha, qua mong hdn hgp, neohesperidin
DC, neotam, cam, 1&, dao, bac ha, kem bac ha, bot, mam x6i, bia vi ré cy, ruu rum, saccarin,
safrol, sorbitol, bac ha luc, kem bac ha luc, dau tdy, kem dau tdy, c6 ngot, sucraloza, sucroza,
natri saccarin, saccarin, aspartam, axesulfam natri, manitol, talin, sylitol, sucraloza, sorbitol,
kem Thuy S¥, tagatoza, quyt, thaumatin, mirt qua thép cAm, vani, 6¢ ché, dua, anh dao dai,
cay 10¢ dé, xylitol, hoidc két hop bat ky cta cic thanh phan tao mui nay, vi duy, hdi-menthol,
anh dao-hoi, qué-cam, anh déo-qué, s6 ¢b la — bac ha, mét ong-chanh, chanh-chanh 14 cam,

chanh-bac ha, menthol-khuynh diép, cam-kem, vani-bac ha, va hdn hop ctia ching.

Theo céc phuong 4n nhét dinh, phdi phdm c6 thé con bao gdm mdt hogc nhiéu chét boi
tron va chit trugt ma 12 cac hop chit ngan ngira, lam giam hodc ¢ ché sy két dinh hodc ma
sat cua vat liéu. Cac chét boi tron vi du bao gém, vi duy, axit stearic, canxi hydroxit, bt tan,
natri stearyl lumerat, hydrocacbon nhu dau khoéng, hodc du thuc vt hydro hoa nhu dau dau
twong hydro hoa, axit béo cao va kim loai kiém cta ching va mudi kim loai kiém thd, nhu
nhom, canxi, magie, k&m, axit stearic, natri stearat, glyxerol, bot tan, séap, axit boric, natri
benzoat, natriaxetat, natri clorua, leuxin, polyetylen glycol (vi du, PEG4000) hoac
metoxypolyetylen glycol nhu Carbowax®, natri oleat, natri benzoat, glyxeryl behenat,
polyetylen glycol, magie hodc natri lauryl sulfat, silic dioxit keo nhu Syloid®, Cab-O-Sil®,

tinh bot nhu tinh bt ngd, dau silicone, chét hoat dong bé mit, va twong t.



53597 57/127

Theo céac phuong an nhét dinh, ph6i pham c6 thé con bao gdbm mot hodc nhiéu chit tao
déo ma 12 cac hop chit duoc dimg dé 1am mém chit bao giai phong bao rudt hodc tri hodn dé
cho chung it vd. Chét tao déo thich hgp bao gbm, vi du, polyetylen glycol nhu PEG 300, PEG
400, PEG 600, PEG 1450, PEG 3350, va PEG 800, axit stearic, propylen glycol, axit oleic,
trietyl xitrat, dibutyl sebacat, trietyl xenluloza va triaxetin. Theo mdt sb phuong én, chét tao

déo con co thé thuc hién chirc nang nhu chét phén tin hodc chit thim uét.

Theo cac phuong an nhét dinh, phéi pham c6 thé con bao gdbm mdt hodc nhiéu chit lam
tan ma bao gém céc hop chit nhu triaxetin, trietylxitrat, etyl oleat, etyl caprylat, natri lauryl
sulfat, natri doccusat, vitamin E TPGS, dimetylaxetamit, N-metylpyrolidon, N-
hydroxyetylpyrolidon, polyvinylpyrolidon, hydroxypropylmetyl xenluloza, hydroxypropyl
xyclodextrin vi du Captisol®, etanol, n-butanol, isopropyl rugu, cholesterol, mudi mat,
polyetylen glycol 200-600, glycofurol, transcutol, propylen glycol, va dimetyl isosorbide va
twong tu. Theo mot phuong an, nhiéu chat lam tan la vitamin E TPGS va/hogc Captisol® hodc

B-hydroxypropylxyclodextrin.

Theo cac phuong an nhit dinh, phdi phdm ¢6 thé con bao gdm mot hodc nhidu chét tao
huyén phi ma bao gbm cac hop chét nhu polyvinylpyrolidon, vi dy, polyvinylpyrolidon K112,
polyvinylpyrolidon K17, polyvinylpyrolidon K25, hodc polyvinylpyrolidon K30, vinyl
pyrolidon/vinyl axetat copolyme (S630), polyetylen glycol, vi du, polyetylen glycol ¢é thé ¢
khéi luong phéan tir bing khoang 300 dén khoang 6000, hogc khoang 3350 dén khoing 4000,
hodac khoang 7000 dén khoang 5400, natri carboxymetylxenluloza, metylxenluloza,
hydroxypropylmetylxenluloza, —hydroxymetylxenluloza axetat stearat, polysorbat-80,
hydroxyetylxenluloza, natri alginat, gdm, nhu, vi du, gom tragacan va gébm keo, gdm gua,
xanthan, bao gém xanthan gun, duong, nhua Xxenluloza, nhu, vi duy, natri
carboxymetylxenluloza, metylxenluloza, natri carboxymetylxenluloza,
hydroxypropylmetylxenluloza, hydroxyetylxenluloza, polysorbat-80, natri alginat, sorbitan

monolaurat polyetoxyl héa, sorbitan monoleat polyetoxyl , povidon va twong ty.

Theo céc phuong an nhét dinh, phdi phim co thé con bao gdm mot hogc nhicu chat hoat
dong bé mit ma bao gém cac hop chit nhu natri lauryl sulfat, natri docusat, Tween 20, 60 hoac

80, triaxetin, vitamin E TPGS, sorbitan monooleat, polyoxyetylen sorbitan monooleat,
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polyoxyetylen sorbitan monolaurat, polysorbat, polaxome, mudi mét, glyxeryl monostearat,
copolyme ctia etylen oxit va propylen oxit, vi dy, Pluronic® (BASF), va tuong tu. Mot s6 chét
hoat dong bé mit khéac bao gdm glyxerit axit béo polyoxyetylen va dau thuc vat, vi du, dau
thau dau polyoxyetylen (60) hydro hoa; va polyoxyetylen alkylete va alkylphenyl ete, vi du
octoxynol 10, octoxynol 40. Theo mot s6 phuong an, chét hoat dong bé mit ¢6 thé duoc bao

gbm dé lam tang tinh 6n dinh vat ly hoic nhim cac muc dich khéc.

Theo cac phuong an nhét dinh, phéi pham c6 thé con bao gdbm mot hodc nhiéu chit tang
cuong do nhét ma bao gbm, vi du, metyl xenluloza, gom xanthén, carboxymetyl xenluloza,
hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza, hydroxypropylmetyl xenluloza
axetat stearat, hydroxypropylmetyl xenluloza phtalat, carbome, polyvinyl ruou alginat, keo,

chitosan va két hop clia chiing.

Theo céc phuong an nhat dinh, phéi phim c6 thé con bao gdm mot hoge nhiéu chit
thAm w6t ma bao gdm céc hop chit nhu oleic axit, glyxeryl monostearat, sorbitan monooleat,
sorbitan monolaurat, trietanolamin oleat, polyoxyetylen sorbitan monooleat, polyoxyetylen
sorbitan monolaurat, natri docusat, natri oleat, natri lauryl sulfat, natri doccusat, triaxetin,

Tween 80, vitamin E TPGS, mudi amoni va twong tu.

Duoc phém duoc boc 10 & day cd thé 1a thu duoc béng cach tron mot hodc nhiéu tac
duoc rin nhu chét mang, chét lién két, chat don, chét tao huyén phu, chét tao mui, chét tao
ngot, chét phén ra, chét phén tan, chét hoat dong bé mat, chét boi tron, chit tao mau chét pha
loang, chit lam tan, chit tao 4m, chét tao déo, chét 1am 6n dinh, chit ting cudng xam nhép,
chét thAm u6t, chit chéng tao bot, chét chéng oxy hoa, chét bao quéan, hodc mdt hodc nhiéu
két hop ctia chiing v6i mot hodc nhidu trong s6 cic hop chét duoc boc 10 & day, tuy y nghién
hdn hop thu dugc, va xir ly hdn hop hat, sau khi thém céc tic dugc thich hop, néu mubn, dé

thu duoc vién nén.

Duoc phidm dugc boc 1§ & day con bao gOm vién nang lam tir gelatin, cling nhu vién
nang mém, duoc bit kin lam tir gelatin va chit tao déo, nhu glyxerol hodc sorbitol. Vién nang
¢6 thé con duoge lam tir polyme nhu hypromeloza. Vién nang ¢6 thé chira thanh phan hoat tinh
trong hén hop véi chét dén nhu lactoza, chét lién két nhu tinh bdt, va/hoic chit bdi tron nhu

bot tan hodc magie stearat va, ty y, chat lam 6n dinh. Trong vién nang mém, ciac hop chat
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hoat tinh c6 thé dugc hoa tan hodc tao huyén phu trong chét long thich hgp, nhu dau béo,
paraffin 1éng, lipit, chit lam tan, hodc polyetylen glycol long. Ngoai ra, chét lam 6n dinh c6
thé dugc thém. Tat ca phdi phim dé dung qua duong miéng nén & dang liéu dung thich hop

dé dung nhu vay.

Phéi pham nay c6 thé duoc san xuit bang cac k¥ thuat dugc ly théng thuong. Cac ky
thuét duoc ly thong thuong bao gbm, vi du, mot hoac két hop ctia cac phuong phap: (1) tron
kho, (2) nén truc tiép, (3) nghién, (4) tao hat kho hodc khong nude, (5) tao hat uét, (6) nong
chay, hodc (7) dun. Xem, vi dy, Lachman va cong su, The Theory and Practice of Industrial
Pharmacy, t4i ban lan thé 3. (1986). Phuong phap khac bao gdm, vi du, sdy phun, bao dudng,
tao hat nong chdy, tao hat, séy phun tﬁng s61 hodc bao (vi du, bao wurster), bao tiép tuyén, séy

dau, tao vién nén, lam dun, dun/ phun dun, va tuong tu.

Cén hidu rang c6 su chong 1in dang ké gitra cac ta duoc dung trong dang lidu ding ran
duogc boc 10 & day. Do do, cac phu gia liét k€ ¢ trén co thé chi dung dé minh hoa, va khong
lam giGi han, loai td dugc ma co thé chua trong dang liéu dung ran nhu dugce boc 16 & day.
Dang va lugng cua ta duoc nay c6 thé da duoc xac dinh boi chuyén gia trong linh vuec, theo

dic diém cu thé mong muon.

Theo mot sé phuong 4n, dang lidu ding rén duge boc 19 & day 1a dang lieu dung qua
dudng miéng bao rudt, tirc 1a, 1a dang lidu dung qua duong miéng cua dugc pham nhu dugc
mo ta & day ma st dung chit bao rudt dé tac dong viée giai phéng ciia hop chét trong rudt ciia
duong da day rudt. Thudc va/hodc vién nén "bao rudt" dé cap dén thubc va/hodc vién nén ma
duge bao v6i chit ma duy tri nguyén ven trong da day nhung hoa tan va giai phong thudc khi
dén rudt (theo mot phuong an rudt non). Nhu dugce st dung ¢ day "chét bao rudt", 1a vat liéu,
nhu vt lidu polyme hodc céc vat liéu ma boc 151 chét co6 hiéu qua chita bénh hodc 1a & dang
lidu dung hodc la cac hat. Thong thuong, lugng co ban hodc tat ca trong sb vat lidu chét bao
ruodt duge hoa tan truée khi chit hoat tinh chita bénh giai phéng tir dang liéu dung, sao cho dat
duoc su tan ra duy tri cua 161 chét c6 hiéu qua chita bénh hodc hat trong rudt non va/hodc ruot
gia. Chit bao rudt dugc ban dén, vi du, Loyd, V. Allen, Remington: The Science and Practice
of Pharmacy, Téi ban 14n tht hai mét, (Pharmaceutical Press, 2005; va P.J. Tarcha, Polymes

for Controlled Drug Delivery, Chuong 3, CRC Press, 1991. Phuong phap dé 4p dung chét bao
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rudt vao dugce phém 1a da biét trong linh vuc, va bao gém vi du, Cong bb don sang ché M§ 36

2006/0045822.

Dang lidu dung bao rudt ¢ thé 1a vién nén ép hoic dic hodc dun (dugce bao hoac khong
duoc bao) chira cac hat, bot, vién, hot hodc hat cua hop chét ¢6 cong thue (I) (hodc cac phuong
an bét ky cta ching) va/hodc mudi duge dung cua chung va/hoac cac ta duge khac, ma chinh
chiing duoc bao hodc khong dugc bao tao ra it nhét vién nén hodc hop chét c6 cong thic (1)
duoc bao. Dang liéu dung bao rudt dung qua dudng miéng 6 thé con 14 vién nang (dugc bao
hodc khong dugc bao) chira vién, hot hodc hat cia hop chét c6 cong thic (1) (hodc cac phuong
4n bat ky cua ching) va/hodc mudi dugce dung cua chiang va/hodc cac ta duge khac, ma chinh
chiing dugc bao hodc khong dugc bao tao ra it nhét mot trong s6 chung duoc bao. Mot s6 vi
du cta chét bao ma ban dau duoc dung lam chit bao rudt 1a sdp ong va glyxeryl monostearat;
sép ong, sen lic va xenluloza; va ruou xetyl, ma it va sen lic cling nhu sen lic va axit stearic
(Sang ché My s 2,809,918); polyvinylaxetat va etyl xenluloza (Séng ché My 56 3,835,221).
Gan day hon, chét bao dugc dung 1a copolyme trung tinh ctia polymetacrylic axit este (Eudragit
L30D). (F. W. Goodhart va cong su, Pharm. Tech., trang 64-71, thang tu, 1984); copolyme
clia metacrylic axit va metacrylic axit metyl este (Eudragit S), hodc copolyme trung tinh cua
polymetacrylic axit este chira stearat kim loai (Mehta va cOng suSang ché M§ s 4,728,512 va

4,794,001), xenluloza axetat suxinat, va hypromeloza phtalat.

Anion polyme bat ky thé hién dic diém tinh tan phy thugc pH c6 thé duge sit dung la
chét bao rudt trong cic phuong phap va ché phdm dugc boc 16 & day dé dat duge phan phdi
dén rudt. Theo mdt phuong an, phén phdi dén rudt non. Theo phuong an khac, phan phéi dén
ta trang. Theo mot s6 phuong an polyme dugc bdc 19 & day la anion carboxylic polyme. Theo
cac phuong an khac, polyme va hdn hop thich hgp cta chiung, va mot s6 trong cac dic diém

cua chung, bao g6m, nhung khong giéi han ¢
Sen lic:

Con goi 1a sita dugc tinh ché, né la san pham tinh ché thu duoc tir su bai tiét nhya cua

con trung. Chat bao nay hoa tan trong moi truong pH>7;

Acrylic polyme:
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Hiéu suét cta acrylic polyme (chinh 1 tinh tan ctia chung trong dich sinh hoc) ¢6 thé
thay ddi dua trén mutc dd va loai thé. Céac vi du cua thich hop acrylic polyme bao g6m
metacrylic axit copolyme va amoni metacrylat copolyme. Chudi Eudragit L, S, va RS (dugc
s&n xuét bai Rohm Pharma va duoc goi 12 Evonik®) c6 san 14 tan trong dung mdi hiru co,
phén tan trong nudce, hodc bot kho. Chubi Eudragit RL, NE, va RS khong tan trong duong da
day rudt nhung thAm dugc va chi yéu dugc dung dé nhdm dich rudt. Chudi Eudragit L, L-30D
va S khong tan trong da day va tan trong rudt va co thé duoc chon va diéu ché dé phan ra &

gia tri pH 16n hon 5,5 hodc thap hon 5 hodc cao hon 7;.
Dan xuét Xenluloza:

Céc vi du cia din xuét xenluloza thich hop 1a: etyl xenluloza; hon hop phan tmg ctia
axetat este mot phan cua xenluloza voi phthalic anhydrit. Hiéu sut c6 thé thay doi dua trén
muc do va loai thé. Xenluloza axetat phtalat (CAP) phén ra trong pH>6. Aquateric (FMC) la
hé trén co s& nudce va la CAP pseudolatex dugc sdy phun véi kich thuéc hat <1 pm. Céc thanh
phan khac trong Aquateric ¢6 thé bao gdm pluronic, Tween, va monoglyxerit axetyl hoa. Cac
din xuét xenluloza thich hop khac bao gbém; xenluloza axetat tritnellitat (Eastman);
metylxenluloza (Pharmacoat, Metocel); hydroxypropylmetyl xenluloza phtalat (HPMCP);
hydroxypropylmetyl xenluloza suxinat (HPMCS); va hydroxypropylmetylxenluloza axetat
suxinat (HPMCAS vi du, AQOAT (Shin Etsu)). Hiéu sut ¢6 thé thay doi dwa trén mirc do va
loai thé. Vi du, HPMCP nhu, cac cap HP-50, HP-55, HP-55S, HP-55F la thich hop. Hiéu suét
6 thé thay dbi dua trén mic do va loai thé. Vi du, thich hgp céc cp cua
hydroxypropylmetylxenluloza axetat suxinat bao g6m, nhung khong gi6i han &, AS-LG (LF),
ma tan 13 & pH 5, AS-MG (MF), tan rd & pH 5,5, va AS-HG (HF), ma tan ra 6 pH cao hon.

Céac polyme nay dugc cho 1a céc hat, hodc 1a bot min dé tan ra trong nudc;
Poly Vinyl Axetat Phtalat (PVAP):

PVAP tan ra trong pH>5, va no thdm it hon nhiéu vao hoi nuéce va dich da day. Mo ta
chi tiét cita polyme trén va tinh dan phu thude pH ciia ching c6 thé tim thy trong bai bao tén
1a "Enteric coated hard gelatin capsules" bai Professor Karl Thoma va Karoline Bechtold ¢
http://pop.www.capsugel.com/media/library/enteric—coated-hard—gelatin-capsules.pdf. Theo

mdt s6 phuong 4n, chat bao co thé, va thuong, chua chat tao déo va c6 the céc ta dugc bao



53597 62/127

khéc nhu chét tao mau, bot tan, va/hodc magie stearat, ma la da biét trong linh vuc. Céc chét
tao déo thich hop bao gom trietyl xitrat (Citroflex 2), triaxetin (glyxeryl triaxetat), axetyl trietyl
xitrat (Citroflec A2), Carbowax 400 (polyetylen glycol 400), dietyl phtalat, tributyl xitrat,
monoglyxerit axetyl héa, glyxerol, este axit béo , propylen glycol, va dibutyl phtalat. Cu thé
1a, anion carboxylic acrylic polyme thuong s& chira 10-25% theo khdi lugng cua chét tao déo,
dic biét 1a dibutyl phtalat, polyetylen glycol, trietyl xitrat va triaxetin. Cac k¥ thudt bao thong
thuong nhu thiét bi bao téng sbi hoic Wurster, hodc bao phun hodc bao duong dugc dung dé
ap dung chit bao. D¢ day cua chét bao phai di dé dam bao rang dang liéu ding qua dudng

miéng van nguyén ven dén khi dat dén vi tri phan phbi tiép xtic trong duong rudt.

ChAt tao mau, chit hoat dong bé mit, chat chéng dinh, chit chng tao bot, chit boi tron
(vi du, sap carnuba hoac PEG) va phu gia khac ¢o thé duogc thém vao chét bao ngoai chét tao
déo dé hoa tan hodc phan tan vét liéu chit bao, va cai thién hiéu suét bao va san phém duoc

bao.

Dé tang tdc sy tan ra cla chit bao rudt, chit bao kép, nira do day cia polyme bao rudt
(vi du, Eudragit .30 D-55) ¢6 thé duoc 4p dung, va chét bao rudt bén trong c6 thé c6 dém Ién
dén pH 6,0 v6i sy c6 mat ctia 10% axit xitric, sau do 10p cudi cung cua Eudragit L 30 D-55
tiéu chudn. Ap dung hai 16p ctia chit bao rudt, mdi nira do dy cia 16p bao rudt chinh, Liu va
Basit ¢6 kha nang tang tdc su tan ra chét bao rudt so v6i hé bao twong tu dugce ap dung, khong

dém, 1a 16p don (Liu, F. va Basit, A. Journal of Controlled Release. 147 (2010) 242-245.)

Tinh nguyén ven cua chit bao rudt c6 thé dugc do, vi du, bang cach lam héng thude
trong vi hat. Dang liéu dung bao rudt hodc hat c6 thé duogc thir trong thir nghiém tan ra trudce
tién trong dich da day va tach biét trong dich rudt nhu dugc md ta trong USP dé xac dinh chuc

nang cua chung.

Phéi phdm vién nén va vién nang dugc bao rudt chira cac hop chét theo sang ché co thé
duoc tao ra biang phuong phép da biét trong linh vurc. Vi dy, vién nén chira hop chit duoc boc
10 & day c6 thé duge bao rudt voi dung dich bao chira Eudragit®, dietylphthlat, rugu isopropyl,

bot tan, va nude st dung chao bao thong khi bén (thiét bi bao Freund Hi).
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Tuy y, dang lidu dung da don vi bao gém hat bao rudt ma co thé duoc két hop vao vién

nén hodc vao vién nang c6 thé dugce diéu ché nhu sau.
Vit liéu 101:

Vat liéu 16i cho hat phan 16p chit bao rudt riéng c6 thé duge céu thanh theo cdc nguyén
thc khac nhau. Céc hat dugc tao 16p voi chit hoat tinh (tirc 13, hop chét c¢6 cong thic (I) (bao
gbm cac phuong dn duge boc 16 ¢ day) va/hodc mudi duge dung ciia chiing cta chang), tiy y
duoc tron voi chét kidm hodc dém, c6 thé dugc st dung 1am vat liéu 16i dé xir 1y thém. Céc hat
ma dugc phan 16p voil chét hoat tinh ¢c6 thé 1a hat tan trong nuéc bao g@)m oxit, xenluloza,
polyme hitu co trong hdn hopva céc vat liéu khéc, riéng né hofc trong hon hop hodc hat tan
trong nudc bao gbm mubi vo co khac nhau, duong, cac chat khong gidng nhau va cac vat liéu
khéc, riéng n6 hodc trong hdn hop. Ngoi ra, cic hat c6 thé bao gom chét hoat tinh dudi dang
tinh thé, dang két ty, dang nén v.v. Kich thude cia hat khong cAn thiét di v6i sang ché nhung
c6 thé thay dbi trong khoang xAp xi 0,1 dén 2 mm. Cac hat duge phan 16p v6i chat hoat tinh
duoc tao ra béng cach hodc la tao 16p bot hodc dung dich/huyén phu st dung vi du k¥ thuét

tao hat hoac tao 1&6p bao phun.

Trude khi tao 16p hat, chét hoat tinh ¢6 thé dugc trén v6i cac thanh phén khac. Céc
thanh phén nay co thé 1a chét lién két, chat hoat dong bé mit, chat don, chét phén ra, phu gia
kidm hoic cc thanh phin khac va/hodc duoc dung riéng n6 hode trong hdn hop. Chét lién két
vi du 1a polyme nhu hydroxypropyl metylxenluloza (HPMC), hydroxypropyl-xenluloza
(HPC), carboxymetylxenluloza natri, polyvinyl pyrolidon (PVP), hodc duong, tinh bot hodc
chit dugc dung khac voi dic didm cb két. Chit hoat dong bé& mit thich hop dugc théy trong

nhom ctia chit hoat dong bé mit duge dung khong ion hodc ion nhu vi du natri lauryl sulfat.

Tay ¥, chét hoat tinh tiy ¥ dwoc tron voi thanh phan thich hop c6 thé duge phdi ché
trong vat liéu 16i. Véat liéu 101 nay co thé duoc san xuét béng cach dun / tao ciu, cau héa hoic
nén sir dung thiét bi xr 1y thong thuong. Kich thude ciia vt liéu 16i duoc phéi ché 1a xAp xi
trong khoang tur 0,1 dén 4 mm va vi du, tr 0,1 dén 2 mm. Vat lidu 16i dugc san xuét ¢6 thé con

duoc tao 16p va6i thanh phan bd sung bao gdbm chit hoat tinh va/hoic duoc dung dé xtr ly thém.
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Chét hoat tinh duoc tron v6i thanh phan dugc dé thu duge ddc diém gia cong va xit Iy
mong mudn va ndng do thich hop ca chit hoat tinh trong ché pham cudi. Céu thanh dugc nhu
chat don, chét lién két, chit bdi tron, chit phan ra, chat hoat dong bé mat va phy gia duge dung

khac c6 thé dugc sir dung.

Tay ¥, vat liéu 16i néu trén c6 thé duge diéu ché bang s dung ky thuat sdy phun hoic

dong phun.
(Céc) 16p chét bao rudt:

Trudce khi 4p dung (cac) 16p chét bao rudt 1én vt liéu 161 duéi dang céc hat riéng €, cac
hat ¢6 thé tiy ¥ duoc boc bing mot hodc nhiéu (céc) 16p tach bao gom tac duge dugce tly ¥
bao gdm cac hop chat kidm nhu hop chit dém pH. (Cac)/16p tach nay, tach vat ligu 18i khoi
16p bén ngoai 1a (cac) 16p chit bao rudt. Cac)/16p tach nay bao vé vat liéu 131 cua chét hoat

tinh 14 tan trong nuwéc nude hodc phan ra nhanh trong nudc.

(Céc) 16p tach ¢6 thé 1a tuy y dugc 4p dung 1én vat liéu 161 bang quy trinh bao hogc
phan 16p trong thiét bi thich hop nhu chao bao, thiét bi tao hat bao hogc trong thiét bi ting soi
sir dung nude va/hode dung moi hiru co cho qua trinh bao. Do (céac) 16p tach tuy y ¢6 thé duoc
ap dung cho vét liéu 161 béng cach str dung k¥ thuéit bao bot. Vit ligu cho 16p tach la cac hgp
chit dugc dung nhu, vi du, duong, polyetylen glycol, polyvinylpyrolidon, ruou polyvinyl,
polyvinyl axetat, hydroxypropyl xenluloza, metylxenluloza, etylxenluloza, hydroxypropyl
metyl xenluloza, carboxymetylxenluloza natri, mubi tan trong nuée cia polyme bao rudt va
loai khac, dugc dung riéng n6 hoéc trong hdn hgp. Cac phu gia nhu chit tao déo, chét tao mau,
chit nhudm, chét chéng két phu chit don va chét chéng tinh, nhu vi du magie stearat, titan

dioxit, bot tan va phu gia khéac cé thé con bao gém vao (cac) 16p tach.

Khi 16p tach tiy ¥ duoc dp dung 1én vat liu 16i n6 c6 thé cau thanh do day thay doi
duoc. Do day tbi da cua (cic) 16p tach thuong chi gioi han boi cac diéu kién xu ly. L6p tach
¢6 thé ding 1am chét can khuéch tan va c6 thé dong vai tro 1a ving dém pH. (Céc) 16p tach
duoc 4p dung tuy y khong can thiét ddi v6i sang ché. Tuy nhién, (cac) 16p tach co thé cai thién
tinh 6n dinhhéa hoc cua chit hoat tinh va/hodc déc tinh vat ly cta dang liéu dung vién nén da

don vi méi.
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Tay ¥, 16p téch ¢6 thé dugc tao thanh fai chd bang phan tmg giita 16p polyme bao rudt
duoc 4p dung 1én vét liéu 161 va hop chét phan Ung kiém trong vat liéu 16i. Do do, 16p tach
layer tao thanh bao gdm mubi tan trong nudc tao thanh giita (cac) polyme 16p bao rudt va hop

chéat phan tmg kiém ma & vi tri d€ tao ra muoi

Mot hoac nhiéu 16p bao rudt duge ap dung lén vat ligu 181 hoac 1én vét liéu 161 dugc boc
véi (céac) 16p tach bing cach sir dung k§ thuat bao thich hop. Vit li¢u 16p bao rudt c6 thé 1a
dwoc phan tdn hodc hoa tan trong hodc 1a nuéc hodc trong dung mai hitu co thich hop. Déi véi
polyme 16p bao rudt, mot hodc nhiéu, riéng biét hodc két hop, cua cac hop chit sau ddy co thé
duoc st dung, vi du dung dich hoac chét phan tan clia metacrylic axit copolyme, xenluloza
axetat phtalat, hydroxypropyl metylxenluloza phtalat, hydroxypropy!l metylxenluloza axetat
suxinat, polyvinyl axetat phtalat, xenluloza axetat trimellitat, carboxymetyletylxenluloza, sen

lic hodc (cac) polyme bao rudt thich hop khac.

Lép bao rudt chira chéit tao déo duoc dung dé thu duoc dac diém co hoc mong mudn,
nhu d6 mém déo va dd cung cla lop bao rudt. Chét tao déo nay 1a vi dy, nhung khong gidi
han & triaxetin, xitric axit este, phthalic axit este, dibutyl sebacat, rugu xetyl, polyetylen glycol,

polysorbat hodc chit tao déo khéc.

Luong chét tao déo khac la t8i wu ddi voi mdi cong thire 16p bao rudt, lién quan dén
(cac) polyme 16p bao rudt duoc chon, (céac) chét tao déo duogc chon va lugng dugc ap dung
cua (cic) polyme nay, theo cidch ma dac diém co hoc, tac 1a dd mém déo va do cing cia (cac)
16p bao rudt, vi du nhu do cimg Vickers, duogc didu chinh sao cho néu vién nén 1a mong muén
khang axit cua vién boc bang (cac) 16p bao rudt khong lam ting dang ké trong qua trinh nén
vién vao vién nén. Luong chit tao déo thuong la trén 5% theo khdi luong cia (cac) polyme
16p bao rudt, nhu 15-50% va hon nhu 20-50%. Cac phu gia nhu chét phén tan, chit tao mau,
chét nhudm mau polyme vi du poly(etylacrylat, metylmetacrylat), chét chéng két phu va chéng
tao bot c6 thé con bao gbm trong (cac) 16p bao rudt. Céc hop chét khac ¢6 thé duge thém vao
lam ting d6 day ciia mang va giam khuéch tan dich axit da day vao vét liéu nhay axit. D day
t61 da ctia chét bao rudt duoc ap dung thuong chi bi gi6i han boi cac diéu kién xur Iy va dic

diém tan rd mong mudn.

L6p bao ngoai:
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Vién duoc boc véi (cac) 16p bao rudt cd thé tuy y con duge boc vé1 mot hodc nhiéu
(céc) 16p bao ngoai. (Cac) 16p bao ngoai la tan trong nudce hode phan ra nhanh trong nudc.
(Cac) 16p bao ngoai ¢o thé duoc ap dung cho hat phén 16p bao rudt bang quy trinh bao hogc
phan 16p trong thiét bi thich hop nhu chéo bao, thiét bi tao hat bao hogc trong thiét bi tang soi
str dung nude va/hodc dung mdi hitu co cho quy trinh bao hodc phan 16p. Vit liéu cho 16p bao
ngoai dugc chon trong sb cac hop chit duoc dung nhu, vi du duong, polyetylen glycol,
polyvinylpyrolidon, ruwgu polyvinyl, polyvinyl axetat, hydroxypropyl xenluloza,
metylxenluloza, etylxenluloza, hydroxypropyl metyl xenluloza, carboxymetylxenluloza natri
va chit khac, duoc dung riéng hodc trong hdn hop. Phu gia nhu chét tao déo, chit tao mau,
chit nhudm, chét don, chit chéng két phuva chét chéng tinh, nhu vi du magie stearat, titanium
dioxit, bot tan va cac phu gia khac c6 thé con bao gdm trong (cac) 16p bao ngoai. Céac 16p bao
ngoai co thé con ngan tich ty tiém nang cac hat phan 16p bao rudt, con co thé bao vé 16p bao
rudt d6i voi dat gy trong qué trinh nén va ting cudng qué trinh tao vién nén. Do day tbi da
ctia (cac) 16p bao ngoai dugc ap dung thuong giGi han boi cac diéu kién xtr ly va ddc diém tan

rd mong mudn. L6p bao ngoai ¢6 thé con duge dung lam 16p bao mang vién nén.

Chét bao rudt cua vién nang gelatin mém c6 thé bao gdm nhil tuong, dau, vi nhil twong,
hé tw nhit héa, lipit, triglyxerit, polyetylen glycol, chét hoat dong bé mt, chat lam tan khac va
tuong tu, va két hop cta ching, dé 1am tan chét hoat tinh. P9 déo clia vién nang gelatin mém
duoc duy tri bang nuée du va chit tao déo. Ngoai ra, di v6i vién nang gelatin gelatin c6 thé
con duoc hoa tan trong nude sao cho viéc phun phai duge thue hién & tbc dd vai do Am tuong
ddi tuong dbi thap nhu ¢6 thé dugce hoan thanh trong tang so6i hodc Wurster. Ngoai ra, viéc
lam kho c6 thé duoc thuc hién ma khong loai nuée du hodc chat tao déo gy ra dut gdy vo
vién nang. Cac hdn hop ban trén thi truong t6i wru dé bao rudt vién nang gelatin mém nhu
Instamodel EPD (Enteric Polymeic Dispersion), dugc cung cép tur Ideal Cures, Pvt. Ltd.
(Mumbai, An D). Trong pham vi phong thi nghiém vién nang bao rudt co thé dugc diéu ché
bing cach: a) quay vién nang trong binh thot ¢b hozic nhén chim vién nang trongn dung dich
VAt lidu bao rudt dwoc gia nhiét tir tir v6i chét tao déo 6 nhiét do thip nhét c6 thé hoic b) trong

thiét bi phun quy m6 phong thi nghiém/tang soi va sau d6 sdy kho.

DPéi véi cac chét hoat tinh nude, ¢o thé 1a dic biét mong mubn dé két hop thudc trong

N
A

pha nuée ctia nhii twong. Nhil tuong "nudce trong dau” nay tao ra modi truong sinh ly thich hop
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cho thudc va co thé tao ra giao dién ddu-nuée ma c6 thé bao vé thude khoi cac tic dung phu
ctia pH hodc enzym ma co thé 1am tho4i bién thubc. Ngoai ra, ché phdm nudc trong dau nay
¢6 thé tao ra 16p lipit, ma c6 thé twong téc ¢6 loi voi lipit trong té bao clia co the, va c6 thé lam
tAng chia cit ché phdm 1én mang t€ bao. Chia cft c6 thé lam tang hip thu thudc trong phdi

phim nay vao tudn hoan va do do ¢6 thé lam tang tinh sinh kha dung ctia thude.

Theo mot s6 phuong 4n nhil tuong nudce trong dAu bao gdm pha dau chira moi trudng
hodc carboxylic axit mach dai hoac este hodc ruou cua chung, chét hoat dong bé mit hodc tac

nhéan hoat tinh bé mit, va pha nudc chira co ban nude va chét hoat tinh.

Carboxylic axit chudi vira va dai 1a cdc chudi ndm trong khoang tir Cs to C2 v6i ba lién
két khong bio hoa (cling phan nhanh). Céc vi du cta axit mach thang bdo hoa 1 n-dodecanoic
axit, n-tetradecanoic axit, n-hexadecanoic axit, caproic axit, caprylic axit, capric axit, lauric
axit, myristic axit, palmitic axit, stearic axit, arachidic axit, behenic axit, montanic axit va
melissic axit. Cling hitu dung 1& monocarboxylic axit mach thang monoolefinic khong bdo hoa.
Céc vi du cua chung la oleic axit, gadoleic axit va erucic axit. Cling hitu dung 1a
monocarboxylic axit mach thang khong bdo hoa (polyolefinic). Cac vi du cua chung 1a linoleic
axit, rixinoleic axit, linolenic axit, arachidonic axit va behenolic axit. Cac axit phan nhanh hitu
dung bao gém, vi du, diaxetyl tartaric axit. Cac mach olefinic khong bao hoa 6 thé con duogc

hydroxyl héa hodc etoxyl hoa dé ngan oxy hoa hogc thay d6i ddc diém bé mat.

Céc vi du cua carboxylic axit este mach dai bao gém, nhung khong gi6i han 6, cac loai
tr nhom gdém: glyxeryl monostearat; glyxeryl monopalmitat; hoén hop cua glyxeryl
monostearat va glyxeryl monopalmitat; glyxeryl monolinoleat; glyxeryl monooleat; hdn hop
cia glyxeryl monopalmitat, glyxeryl monostearat, glyxeryl monooleat va glyxeryl
monolinoleat; glyxeryl monolinolenat; glyxeryl monogadoleat; hdn hop cua glyxeryl
monopalmitat, glyxeryl monostearat, glyxeryl monooleat, glyxeryl monolinoleat, glyxeryl
monolinolenat va glyxeryl monogadoleat; glyxerit axetyl héa nhu monoglyxerit axetyl hoa
tinh ché; hdn hop cua propylen glycol monoeste, monoglyxerit tinh ché, natri steroyl lactylat
va silicon dioxit; d-alpha tocopherol polyetylen glycol 1000 suxinat; hén hgp ctia mono- va
di-glyxerit este nhu Atmul; canxi stearoyl lactylat; etoxylated mono- va di-glyxerit; lactat

mono- va di-glyxerit; lactylat carboxylic axit este cua glyxerol va propylen glycol; lactylic este
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cta carboxylic axit mach dai; polyglyxerol este cua carboxylic axit mach dai, propylen glycol
mono- va di-este cua carboxylic axit mach dai; natri stearoyl lactylat; sorbitan monostearat;
sorbitan monooleat; cac sorbitan este khic cua carboxylic axit mach dai; monoglyxerit
sucxinyl hoa; stearyl monoglyxeryl xitrat; stearyl heptanoat; xetyl este cua sdp; stearyl
octanoat: Cg-Cso cholesterol/lavosterol este; va este carboxylic axit mach dai sucroza. Cac vi
du ctia este carboxylic axit mach dai tu nhii hoa bao gém cac loai tr nhém gé)ln stearat, pamitat,
rixinoleat, oleat, behenat, rixinolenat, myristat, laurat, caprylat, va caproat. Theo mot s6
phuong &n pha diu c6 thé bao gdm két hgp cuia 2 hoidc nhiéu carboxylic axit mach dai hodc
este hodc ruou cia chung. Theo mot sb phuong én chét hoat dong bé mit mach trung c6 thé
dugc st dung va pha diu c6 thé bao gdm hdn hop cla caprylic/capric triglyxerit va Cg/Cio
mono-/di-glyxerit ctia caprylic axit, glyxeryl caprylat hodc propylen glycol monocaprylat hodc

hdn hop ctia chung.

Ruou ma c6 thé duge st dung vi du nhu dang hydroxyl ctia carboxylic axit vi du ¢ trén

va ca ruou strearyl.

Chét hoat tinh bé mat hoic chit hoat dong bé mat 1a cac phan tir mach dai ma c6 thé
tich tu & giao dién ua nude/ky nude (nuée/diu) va mat do bé mat thip hon & giao dién. K ét
qua la ching ¢6 thé 6n dinh nhii twong. Theo mot s6 phuong 4n clia sang ché, chat hoat dong
bé mit ¢6 thé bao gom: Ho Tween® (polyoxyetylen sorbat) cua chét hoat dong bé mit, ho
Span® (sorbitan long chain carboxylic axit esters) clua chét hoat dong bé mat, ho Pluronic®
(copolyme khdi etylen hodc propylen oxit) cua chét hoat déng bé mit, cac ho Labrasol®,
Labrafil® va Labrafac®(mdi glyxerit polyglycol hoa) ctia chét hoat dong bé mit, sorbitan este
ctia oleat, stearat, laurat hodc carboxylic axit mach dai khac, poloxame (copolyme khoi
polyetylen-polypropylen glycol hodc Pluronic®.), sorbitan khac hodc este carboxylic axit
mach dai sucroza, mono va diglyxerit, dan xuét PEG ctia caprylic/capric triglyxerit va hdn hop
ctia chung hosc hdn hop cua hai hodc nhiéu trong s6 chiing. Theo mot s6 phuong 4n pha chat
hoat dong bé mit c6 thé bao gdm hdn hop cua Polyoxyetylen (20) sorbitan monooleat (Tween

80®) va sorbitan monooleat (Span 80®).

Pha nuéc c6 thé tiy y bao gdm chét hoat tinh duoc tao huyén ph nuée va dém.
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Theo mét s6 phuwong 4n, nhil twong nay la nhil tuong thap, vi nhil trong va nhil tuong
tinh thé 1ong. Theo cac phuong 4n khac nhil twong nay ¢6 thé tiy y bao gom chét tang cuong
thdm thdu. Theo cac phuong an khac, chét phan tan phun kho hodc vi hat hodc hat nano chira

vi nhil twrong duoc boc, nhil trong thap hoc tinh thé 16ng c6 thé dugce st dung.

Theo mot sb phuong 4n, dang lidu ding rin duge boe 16 ¢ dy 1a dang liéu dung giai
phong duy tri thoi gian khong bao rudt. Thudt nglt "giai phong duy tri thoi gian khong bao
rudt" nhu dugc s dung ¢ diy dé cap dén viéc phan phéi sao cho giai phong thudc c6 thé thyc
hién & mot s6 vi tri thuong dinh truge trong duong rudt xa hon vi tri ma c6 thé duoc thuc hién
néu khong 6 thay dbi giai phong tri hoan. Theo mot s phwong én phuong phép tri hodn giai
phong 1a chét bao ma tré nén thim thiu dugc, hoa tan, v&, va/hodc khéng con nguyén ven sau
thoi gian duge thiét ké. Chét bao trong dang liéu dung giai phong duy tri thoi gian ¢6 thé ¢6
thoi gian ¢d dinh dé an mon sau do thube duoc giai phong (chét bao thich hop bao gdm chat
bao polyme nhu HPMC, PEO, va tuong tu) hodc co 161 chira (cac) chét siéu phan tan hodc
(céc) chit thAm loc hodc chét hit nuc nhu mudi, polyme ua nudc, thong thuong polyetylen
oxit hoac alkylxenluloza, mudi nhu natri clorua, magie clorua, natriaxetat, natri xitrat, duong,
nhu glucoza, lactoza, hodc sucroza, hodc tuong tur, ma rut nudc qua mang ban thdm hoic chét
tao khi nhu xitric axit va natri bicarbonat ¢6 hodc khong c6 axit nhu xitric axit hodc bat ky
trong s cac axit trén két hop trong dang lidu dung. Mang ban thAm nay, trong khi hau hét
khong thdm vao thudc ciing khong vao chit thim loc, ma thim vao nuéc ma thim & toc do
gin ¢6 dinh dé di vao dang liéu dung @ 1am tang 4p sudt va v& sau &p suit nhai vuot qua
ngudng nhat dinh qua thoi gian tr& mong mudn. Do thAm qua mang nay cua thudc nén nhd
hon 1/10 so v&i nuée va theo mdt phuong an nhé hon 1/100 do thdm nude. Tuy y, mang c6

thé trd nén xdp bang céch khir kiém chat chiet duge nudce qua thoi gian tré mong mudn.

Dang lidu dung thdm loc da dugc md ta trong Theeuwes US 3,760,984, va dang lidu
dung phé v thdm loc duge md ta trong Baker US 3,952,741. Dang lidu ding phé v& thim loc
nay c6 thé tao ra xung giai phong don hodc xung da néu cac thiét bi khac nhau véi thoi gian
khac nhau duoc st dung. Thoi gian pha v& thim loc c6 thé duge kiém soét bing cach chon
polyme va dd day hogc dién tich mang ban thAm bao quanh 15i ma bao gbm ca thud va chét
thdm loc hodc chit xadm nhép. Do ap suét ¢ dang lidu dung lam tang nudc thAm vao bd sung,

mang kéo dai dén diem v ctia nd, va sau d6 thude duoc giai phong. Tuy y, dién tich v& cu thé
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¢6 thé dugc tao ra trong mang bang cach cé dién tich mong hon, yéu hon trongm ang hodc
béng cich thém vat liéu yéu hon vao dién tich mang chit bao. Mot sb polyme duogc wu tién véi
t{inh thdm nudc cao ma c6 thé duogc st dung lam mang ban thdm 1a xenluloza axetat, xenluloza
axetat butyrate, xenluloza nitrat, polyvinyl lién két chéo, ruou, polyuretan, nylon 6, nylon 66,

va nylon thom. Xenluloza axetat 12 polyme dac biét uu tién.

Theo phuong 4n khéc, cht bao tri hodn thoi gian ma bat dau tri hoan giai phong thubc
sau khi chét bao rudt tan ra it nhit mot phan bao gbm polyme hit nudc, d& x6i 1¢ khi tiép xtic
v6i nude bit diu dn mon tir tir theo thoi gian. Céac vi du ciia polyme nay bao gdm xenluloza
polyme va din xuht cta bao gbém, nhung khong gi6i han &, hydroxyalkyl xenluloza,
hydroxymetyl  xenluloza,  hydroxyetyl  xenluloza, hydroxypropyl xenluloza,
hydroxypropylmetyl xenluloza, carboxymetylxenluloza, xenluloza vi tinh thé; polysaccarit va
din xuét cta chung; polyalkylen oxit, nhu polyetylen oxit hodc polyetylen glycol, cu thé 1a
polyetylen glycol khdi luong phan tir cao; chitosan; poly(vinyl alcohol); gobm xanthan; maleic
anhydrit copolyme; poly(vinyl pyrolidon); tinh bot va polyme trén co s¢ tinh bdt; maltodextrin;
poly (2-etyl-2-oxazolin); poly(etylenimin); polyuretan; hydrogel; polyacrylic axit li€n két

chéo; va két hop hoic tron 1An ctia bt ky trong s6 chung.

Mot sb polyme wa nuée dé xo6i 1¢ thich hop dé tao ra chit bao dé x6i 1& 1a poly(etylen
oxit), hydroxypropyl metyl xenluloza, va két hop ctia poly(etylen oxit) va hydroxypropyl
metyl xenluloza. Poly(etylen oxit) dugc sir dung ¢ déay dé cép dén polyme tuyén tinh cla etylen
oxit khong dugc thé. Khoi luong phan tr ctia poly(etylen oxit) polyme ¢o thé thay doi tur
khoang 103 Daltons dén khoang 107. Daltons. Khoang khoi lugng phén tir ctia poly(etylen oxit)
polyme 13 tir khoang 2 1an 10°.dén 2 lan 10° Daltons va dugc ban boi The Dow Chemical
Company (Midland, Mich.) goi 1a nén tan trong nuéc SENTRY® POLYOX™, cip NF
(National Formulary). Khi khéi luong phan tir cta polyetylen oxit cao hon dugce dung, chét ua
nude khac, nhu mudi hodc dudng, nhu glucoza, sucroza, hodc lactoza, ma thac déy x61 moOn

hodc phan rd chit bao nay, cling dugc bao gbm.

Dang lidu dung duy tri thoi gian ¢6 thé la vién thude co hoc nhu vién nang Enterion®
ho#c vién nang nhay pH ma co thé giai phéng thubc sau thoi gian dugc 14p trinh trude hodc

khi n6 nhan tin hiéu ma c6 thé dugc chuyén hodc khi n6 roi khoéi da day.
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Luogng cua hop chét theo sang ché trong phoi pham c6 thé thay ddi trong khoang day
du dugce dung boi chuyén gia trong linh vuc. Thong thuong, phdi phdm s& chira, trén co s&
phan tram khéi luong (% khéi lugng), tir khoang 0,01-99,99 % khdi lugng ctia hop chét c6
Cong thire (I) dwa trén tong phdi phédm, véi can bing 1a mot hogc nhiéu ta duge duge thich

hop. Theo mot phuong an, hop chét c6 mat & mirc bang khoang 1-80 % khéi luong.

Céc hop chét theo sang ché c6 thé dugc st dung két hop v6i mot hodic nhiéu thude khac
trong diéu tri bénh hodc tinh trang ma céc hop chét theo sang ché hodc thude khac c6 thé c6
loi cho chung, trong d6 két hop cua thubc cing nhau 1a an toan hon hodc hiéu qua hon dung
tung thude riéng 1€, (Céc) thude khac nay c6 thé duge dung, bang dudng va véi lugng thuong
ding do d6, ddng thoi hogc tudn tr v6i hop chit theo sang ché. Khi hop chét theo sing ché
dwoc st dung ddng thai véi mot hode nhidu thube khéc, duge phdm & dang liéu dang don vi
chira thude khéc nay va hop chit theo séng ché dugc uu tién. Tuy nhién, liéu phap két hop ¢6
thé con bao gdm liéu phap trong d6 hop chét theo sang ché va mot hoac nhiéu thudc khac dugc
ding theo thoi gian biéu chong l4n khac nhau. Con bao ham rang khi dugc két hop voi mot
hozc nhiéu thanh phan hoat tinh khac, cac hop chét theo sang ché va thanh phan hoat tinh khéc

c6 thé duoc sir dung & lidu thip hon khi m&i thanh phan duoc sir dung riéng.

Theo d6, duoc pham theo sang ché con bao gobm duge phdm ma chira mdt hoac nhiéu

thanh phan hoat tinh khéc, ngoai hop chét theo sang ché.

Céc két hop trén bao gdm két hop ctia hop chét theo sang ché khong chi véi mot hop
chit hoat tinh khac, ma con véi hai hoac nhiéu hop chit hoat tinh khac. Tuong tu, cac hop chét
theo sang ché c6 thé duoc st dung két hop véi thuéc khac ma duge st dung dé phong ngira,
diéu tri, kiém soat, cai thién, hodc gidm nguy co bénh hodc tinh trang ma cac hop chét theo
sang ché hiru dung cho ching. Cac thude khac nay c6 thé dugc ding, bang dudng va voi lugng
thuong ding do dé, ciing véi hodc tudn tw véi hop chét theo sang ché. Khi hop chit theo sang
ché duoc str dung déng tho1i vo1 mét hodc nhiéu thude khac, dugc phém, nhu san phém thudc
két hop ¢6 dinh, chta thubc khac nay ngoai hop chét theo sang ché 1a duoc uu tién. Theo do,
duoc pham theo sang ché con bao gém dugc phim ma con chira mot hodc nhiéu thanh phan

hoat tinh khac, ngoai hop chit theo sang ché. Ty 1& khéi lugng cua hop chét theo sang ché so
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v6i thanh phan hoat tinh thir hai ¢6 thé thay ddi va s& phu thuge vao liéu higu qua cia méi

thanh phan. Thong thuong, lidu hiu qua cia mdi hop chét s& duoc sir dung.

Trong do dbi tuong méc hoic ¢6 nguy co méc bénh ty mién, bénh viém, hodc bénh di
ung, hop chit ¢6 Cong thire (I) va/hodc mubi duge dung ctia ching ¢6 thé dugc str dung v6i
mot hodic nhidu chét chira bénh sau ddy trong két hop bt ky: chat diét mién dich (vi du,
tacrolimus, xyclosporin, rapamixin, metotrexat, xyclophosphamit, azathioprin, mercaptopurin,
mycophenolat, hoac FTY720), glucocorticoid (vi dy, prednison, cortison axetat, prednisolon,
metylprednisolon, dexamethason, betamethason, triamxinolon, beclometason, fludrocortison
axetat, deoxycorticosteron axetat, aldosteron), thuc chdéng viém khong steroid (vi dy,
salixylat, arylalkanoic axit, 2-arylpropionic axit, N-arylanthranilic axit, oxicams, coxib, hoac
sulphonanilit), chit trc ché dic hiéu Cox-2 (vi du, valdecoxib, celecoxib, hodc rofecoxib),
leflunomit, thioglucoza vang, thiomalat vang, aurofin, sulfasalazin, hydroxycloquinin,
minoxyclin, protein lién két TNF-.alpha. (vi du, infliximab, etanrcept, hodc adalimumab),
abatacept, anakinra, interferon-.beta., interferon-.gamma., interleukin-2, vic xin di ung, khang

histamin, antileukotrien, chit cht vén beta, theophyllin, hodc chit chéng tac dong kiéu colin.

Trong d6 ddi tuong mic hodc ¢6 nguy co mic rdi loan ting sinh té bao B (vi du, u tiy
té bao huyét twong), d6i tugng c6 thé duoc diéu tri bang hop chét co6 Cong thire (I) va/hodc
mudi duge dung clia chiing trong két hop bét ky véi mot hodc nhiu chét chéng ung thu khac.
Theo mdt sé phuong an, mot hodc nhiéu trong s6 chét chéng ung thu chét tién chét rung té
bao. Cac vi du cta chit chéng ung thu bao gbm, nhung khong gi6i han 6, bat ky trong sb céc
hop chit sau: gossyphol, genasense, polyphenol E, Clofusin, tt c cac trans-retinoic axit
(ATRA), bryostatin, phéi tir gy chét té bao lién quan dén yéu t6 hoai tr u (TRAIL), S-aza-2"-
deoxyxytidin, tAt ca trans retinoic axit, doxorubixin, vincristin, etoposit, gemxitabin, imatinib
(Gleevec™),  geldanamyxin, 17-N-Allylamino-17-Demetoxygeldanamyxin = (17-AAG),
flavopiridol, 1LY294002, bortezomib, trastuzumab, BAY 11-7082, PKC412, hodc PD184352,
Taxol™, con goi 1 "paclitaxel,” ma 1a thudc chéng ung thu da biét ma hoat dong bang cach
taing cuong va lam 6n dinh viéc hinh thanh vi 6ng, va chét tuong tu cua Taxol™, nhu
Taxotere™. Céc hop chét ma c6 bo khung taxan bazo 1a déu hiéu cau tric thong thudng, cling
d4 thé hién c6 kha ning chan té bao trong pha G2-M do vi éng dwoc 6n dinh va c6 thé 12 hit

dung d& didu tri ung thu két hop véi cac hop chét duge boc 16 ¢ day.
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Céc vi du khac cta chét chong ung thu dé dung két hop v6i hop chét c6 Cong thire (1)
va/hoic mudi duge dung clia chung bao gdm chét e ché phat tin hiéu protein kinaza hoat hoa
mitogen, vi du, U0126, PD98059, PD184352, PD0325901, ARRY-142886, SB239063,
SP600125, BAY 43-9006, wortmannin, hodc L'Y294002; chit trc ché Syk; chat trc ché mTOR;

va khang thé (vi du, rituxan).

Chét chéng ung thu khac ma c6 thé duoc str dung két hop véi hop chét c¢6 Cong thirc
(I) va’hoac mubi dugc dung cta ching bao gdbm Adriamyxin, Dactinomyxin, Bleomyxin,
Vinblastin, Cisplatin, acivixin; aclarubixin; acodazol hydroclorua; acronin; adozelesin;
aldesleukin; altretamin; ambomyxin; ametantron axetat; aminoglutethimit; amsacrin;
anastrozol; anthramyxin; asparaginaza; asperlin; azaxitidin; azetepa; azotomyxin; batimastat;
benzodepa; bicalutamit; bisantren hydroclorua; bisnafit dimesylat; bizelesin; bleomyxin sulfat;
brequinar natri; bropirimin; busulfan; cactinomyxin; calusteron; caraxemit; carbetime;
carboplatin; carmustin; carubixin hydroclorua; carzelesin; cedefingol; chlorambuxil;
cirolemyxin; cladribin; crisnatol mesylat; xyclophosphamit; xytarabin; dacarbazin;
daunorubixin hydroclorua; dexitabin; dexormaplatin; dezaguanin; dezaguanin mesylat;
diaziquon;  doxorubixin; doxorubixin hydroclorua; droloxifen; droloxifen xitrat;
dromostanolon propionat; duazomyxin; edatrexat; eflornithin hydroclorua; elsamitruxin;
enloplatin; enpromat; epipropidin; epirubixin hydroclorua; erbulozol; esorubixin hydroclorua;
estramustin; estramustin phosphatnatri; etanidazol; etoposit; etoposit phosphat; etoprin;
fadrozol hydroclorua; fazarabin; fenretinit; floxuridin; fludarabin phosphat; flouraxil;
fluroxitabin; fosquidon; fostriexin natri; gemxitabin; gemxitabin hydroclorua; hydroxyure;
idarubixin hydroclorua; ifosfamit; ilmofosin; interleukin II (bao gém interleukin 11 tai td hop,
hodc rIL2), interferon alfa-2a; interferon alfa-2b; interferon alfa-nl; interferon alfa-n3;
interferon beta-1a; interferon gamma-1 b; iproplatin; irinotecan hydroclorua; lanreotide axetat;
letrozol; leuprolit axetat; liarozol hydroclorua; lometrexol natri; lomustin; losoxantron
hydroclorua; masoprocol; maytansin; mechlorethamin hydroclorua; megestrol axetat;
melengestrol axetat; melphalan; menogaril; mercaptopurin; metotrexat; metotrexat natri;
metoprin; meturedepa; mitindomit; mitocarxin; mitocromin; mitogillin, mitomalxin;
mitomyxin; mitosper; mitotan; mitoxantron hydroclorua; mycophenolic axit; nocodazol,
nogalamyxin; ormaplatin; oxisuran; pegaspargaza; peliomyxin; pentamustin; peplomyxin

sulfat; perfosfamit; pipobroman; piposulfan; piroxantron hydroclorua; plicamyxin; plomestan;
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porfimer natri; porfiromyxin; prednimustin; procarbazin hydroclorua; puromyxin; puromyxin
hydroclorua; pyrazofurin; riboprin; rogletimit; safingol; safingol hydroclorua; semustin;
simtrazen; sparfosat natri; sparsomyxin; spirogermanium hydroclorua; spiromustin;
spiroplatin; streptonigrin; streptozoxin; sulofenur; talisomyxin; tecogalan natri; tegafur;
teloxantron hydroclorua; temoporfin; teniposit; teroxiron; testolacton; thiamiprin; thioguanin;
thiotepa; tiazofurin; tirapazamin; toremifene Xitrat; trestolone axetat; trixiribin phosphat;
trimetrexat; trimetrexat gluxuronat; triptorelin; tubulozol hydroclorua; uraxil mu tac; uredepa;
vapreotit; verteporfin; vinblastine sulfat; vincristin sulfat; vindesin; vindesin sulfat; vinepidin
sulfat; vinglyxinat sulfat; vinleurosin sulfat; vinorelbin tartrat; vinrosidin sulfat; vinzolidine

sulfat; vorozol; zeniplatin; zinostatin; zorubixin hydroclorua.

Céc chat chéng ung thu khéc c6 thé dugc st dung két hop voi hop chét c6 Cong thire
(I) va/hodc mudi dugce dung cliia ching bao g6m: 20-epi-1, 25 dihydroxyvitamin D3; 5-
ethynyluraxil; abirateron; aclarubixin; axylfulven; adexypenol; adozelesin; aldesleukin; chét
dbi van ALL-TK; altretamin; ambamustin; amidox; amifostin; axit aminolevulinic; amrubixin;
amsacrin; anagrelit; anastrozol; andrographolit; chit trc ché hinh thanh mach; chét déi van D;
chit dbi van G; antarelix; chéng-dorsalizing morphogenetic protein-1; chan androgen, ung thu
biéu mod tuyén tién liét; antiestrogen; antineoplaston; oligonucleotit d6i nghia; aphidicolin
glyxinat; chét didu bién gen diét té bao; chat diéu chinh diét t€ bao; axit apurinic; ara-CDP-
DL-PTBA; arginin deaminaza; asulacrin; atamestan; atrimustin; axinastatin 1; axinastatin 2;
axinastatin 3; azasetron; azatoxin; azatyrosin; dAn xuét baccatin I1I; balanol; batimastat; chét
dbi van BCR/ABL; benzochlorin; benzoylstaurosporin; dAn xuét beta lactam; beta-alethin;
betaclamyxin B; betulinic axit; chét trc ché bFGF; bicalutamit; bisantren; bisaziridinylspermin;
bisnafit; bistraten A; bizelesin; breflat; bropirimin; budotitan; buthionin sulfoximin;
canxipotriol; calphostin C; dAn xuét camptothexin; canarypox IL-2; capexitabin; carboxamit-
amino-triazol; carboxyamidotriazol; CaRest M3; CARN 700; chit e ché din xuét sun;
carzelesin; chit (rc ché casein kinaza (ICOS); castanospermin; xecropin B; xetrorelix; chlorlns;
cloquinoxalin sulfonamit; xcicaprost; cis-porphyrin; cladribin; chédt tuong tu clomifen;
clotrimazol; collismyxin A; collismyxin B; combretastatin A4; chét tuong tu combretastatin;
conagenin; crambesxidin 816; crisnatol; cryptophyxin 8; dAn xuit cryptophyxin A; curaxin A;
xyclopentanthraquinon; xycloplatam; xypemyXin; xytarabin ocfosfat; yéu t6 xytolytic;

xytostatin; dacliximab; dexitabin; dehydrodidemnin  B; deslorelin; dexamethason;



53597 75/127

dexifosfamit; dexrazoxan; dexverapamil; diaziquon; didemnin B; didox; dietylnorspermin;
dihydro-5-azaxytidin; 9-dioxamyxin; diphenyl spiromustin; docosanol; dolasetron;
doxifluridin; droloxifen; dronabinol; duocarmyxin SA; ebselen; ecomustin; edelfosin;
edrecolomab; eflomithin; elemen; emitefur; epirubixin; epristerit; chét tuong tu estramustin;
chit chu van estrogen; chit ddi van estrogen; etanidazol; etoposit phosphat; exemestan;
fadrozol; fazarabin; fenretinit; filgrastim; fmasterit; flavopiridol; flezelastin; fluasteron;
fludarabin; flodaunorunixin hydroclorua; forfenimex; formestan; fostriexin; fotemustin;
gadolinium texaphyrin; gali nitrat; galoxitabin; ganirelix; chét tc ché gelatinaza; gemxitabin;
chét e ché glutathion; hepsulfam; heregulin; hexametylen bisaxetamit; hyperixin; ibandronic
axit; idarubixin; idoxifen; idramanton; ilmofosin; ilomastat; imidazoacridon; imiquimod;
immunostimulant peptit; chét trc ché thu thé yéu to tang trudng 1 tuong ty insulin; chét chu
van interferon; interferon; interleukin; iobenguan; iododoxorubixin; ipomeanol, 4-; iroplact;
irsogladin; isobengazol; isohomohalicondrin B; itasetron; jasplakinolit; kahalalit F; lamellarin-
N triaxetat; lanreotit; leinamyxin; lenograstim; lentinan sulfat; leptolstatin; letrozol; yéu td wc
ché bénh bach ciu; alpha interferon bach ciu; leuprolit+estrogent+progesteron; leuprorelin;
levamisol; liarozol; chit twong tu polyamin tuyén tinh; disaccarit peptit hut m&; hop chét bach
kim hat md; lissoclinamit 7; lobaplatin; lombrixin; lometrexol; lonidamin; losoxantron;
lovastatin; loxoribin; lurtotecan; lutetium texaphyrin; lysofyllin; peptit gdy liét; maitansin;
mannostatin A; marimastat; masoprocol; maspin; chit wc ché matrilysin; chit (e ché
metalloproteinaza ma tran; menogaril; merbaron; meterelin; methioninaza; metoclopramit;
chit e ché MIF; mifepriston; miltefosin; mirimostim; ARN chudi do6i khong khép;
mitoguazon; mitolactol; cht tvong tu mitomyxin; mitonafit; yéu td tang trudng nguyén bao
soi mitotoxin -saporin; mitoxantron; mofaroten; molgramostim; khang thé don dong, kich
thich t& mang dém ngudi; monophosphoryl lipit A+ thanh té bao myobacterium sk;
mopidamol; chét trc ché gen khing da thudc; liéu phap trén co s& chit diét da u 1; chit chng
ung thu mu tac; mycaperoxit B; chiét xuAt thanh té bao vi khuan Mycobacteria; myriaporon;
N-axetyldinalin; benzamit thé N: nafarelin; nagrestip, naloxon+pentazoxin; napavin,
naphterpin; nartograstim; nedaplatin; nemorubixin; neridronic axit; endopeptidaza trung tinh;
nilutamit; nisamyxin; chét didu bién nitric oxit; chat chéng oxy hoa nitroxit; nitrullyn; O6-
benzylguanin; octreotit; okixenon; oligonucleotit; onapriston; ondansetron; ondansetron;

orcaxin; chit kich xytokin dung qua dudng miéng; ormaplatin; osateron; oxaliplatin;
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oxaunomyxin; palauamin; palmitoylrhizoxin; pamidronic axit; panaxytriol, panomifen;
parabactin; pazelliptin; pegaspargaza; peldesin; pentosan polysulfat natri; pentostatin;
pentrozol; perflubron; perfosfamit; ruou perillyl; phenazinomyxin; phenylaxetat; chét we ché
phosphataza; picibanil; pilocarpin hydroclorua; pirarubixin; piritrexim; plaxetin A; plaxetin B;
chit tre ché hoat héa plasminogen; phirc bach kim; hop chét bach kim; phirc bach kim-triamin;
porfime natri; porfiromyxin; prednison; propyl bis-acridon; prostaglandin J2; chét tc ché
proteasome; chét diéu bién mién dich trén co s& protein A; chét trc ché protein kinaza C; chét
trc ché protein kinaza C, microalgal, chét e ché protein tyrosin phosphataza; chét e ché purin
nucleosit phosphorylaza; purpurin; pyrazoloacridin; lién hop hemoglobin polyoxyetylerie
pyridoxyl hoa; chit dbi vén raf; raltitrexed; ramosetron; chét e ché ras farnesyl protein
transferaza; chit (e ché ras; chat ¢ ché ras-GAP; retelliptin khir metyl hoa; reni Re 186
etidronat; rhizoxin; ribozyme; R.sub.11 retinamit; rogletimit; rohitukin; romurtit; roquinimex;
rubiginon B1; ruboxyl; safingol; saintopin; SarCNU; sarcophytol A; sargramostim; chit bat
chuée Sdi 1; semustin; chét 1do hoa din xuét 1; oligonucleotit ¢6 nghia; chét e ché chuyén
nap tin hiéu; chét didu bién chuyén nap tin hiéu; protein lién két khang nguyén chudi don;
sizofuran; sobuzoxan; natri borocaptat, natri phenylaxetat; solverol; protein li€n két
somatomedin; sonermin; sparfosic axit; spicamyxin D; spiromustin; splenopentin;
spongistatin 1; squalamin; chét trc ché té bao gdc; chit e ché phén chia té bao gde; stipiamit;
chét tc ché stromelysin; sulfinosin; chit ddi van peptit rudt hoat mach siéu hoat tinh; suradista;
suramin; swainsonin; glycosaminoglycan tbng hop; tallimustin; tamoxifen methiodit;
taufomustin; tazaroten; tecogalan natri; tegafur; tellurapyrylium; chat e ché telomeraza;
temoporfin; temozolomit; teniposit; tetraclodecaoxit; tetrazomin; thaliblastin; thiocoralin;
thrombopoietin; chit bat chudc thrombopoietin; thymalfasin; chdt chi véan thy thé
thymopoietin; thymotrinan; hoocmon kich thich thyroid; etyl etiopurpurin thiéc; tirapazamin;
titanoxen biclorua; topsentin; toremifen; yéu 6 té bao gbc totipotent; chét e ché dich m;
tretinoin; triaxetyluridin; trixiribin; trimetrexat; triptorelin; tropisetron; turosterit; chét trc ché
tyrosin kinaza; tyrphostin; chit e ché UBC; ubenimex; yéu t6 tc ché tang truéng dan Xudt
khoang ni¢u sinh duc; chit d6i van thu thé urokinaza; vapreotit; variolin B; h¢ vecto, liéu phap
gen h@)ng ciu; velaresol; veramin; verdin; verteporfin; vinorelbin; vinxaltin; vitaxin; vorozol;

zanoteron; zeniplatin; zilascorb; va zinostatin stimalamer.
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Chét chéng ung thu khac nita ma c6 thé duoc stir dung két hop véi hop chét c6 Cong
thire (1) va/hodc mudi duge dung ctia ching bao gbm chit alkyl héa, chét chdng chuyén hoéa,
san phém tu nhién, hoic hoocmon, vi dy, mu tac nito (vi du, mecloethamin, xyclophosphamit,
chlorambuxil, v.v.), alkyl sulfonat (vi du, busulfan), nitrosoure (vi du, carmustin, lomusitne,
v.v.), ho#c triazen (decarbazin, v.v.). Cic vi du cia chét chéng chuyén héa bao gdbm nhung
khong gidi han ¢ chét tuong tu folic axit (vi dy, metotrexat), hodc chét twong tu pyrimidin (vi

du, Xytarabin), chét twong tu purin (vi du, mercaptopurin, thioguanin, pentostatin).

Céc vi du ctia san pham ty nhién hitu dung dé két hop voi hop chét c6 Cong thire (I)
va/hodc mudi duge dung ctia ching bao gbém nhung khong gi6i han ¢ vinca alkaloid (vi du,
vinblastin, vincristin), epipodophyllotoxin (vi du, etoposide), chit khang sinh (vi du,
daunorubixin, doxorubixin, bleomyxin), enzym (vi du, L-asparaginaza), hoac cht bién ddi

dap tmg sinh hoc (vi du, interferon alpha).

Céc vi du ctia chit alkyl héa ma ¢6 thé dugc st dung két hop voi hop chit ¢6 Cong thire
(I) va’/hoac mubi duogc dung cia chiung bao g6m, nhung khong gi¢i han &, mu tac nito (vi du,
mecloethamin, xyclophosphamit, chlorambuxil, melphalan, v.v.), etylenimin va
metylmelamin (vi dy, hexamethlymelamin, thiotepa), alkyl sulfonat (vi dy, busulfan),
nitrosoure (vi dy, carmustin, lomusitne, semustin, streptozoxin, v.v.), hodc triazen (decarbazin,
v.v.). Cac vi du cua chét chong chuyén hoa bao gbm, nhung khong gi6i han & chét tuong tu
folic axit (vi du, metotrexat), hodc chét twong tu pyrimidin (vi du, flouraxil, floxuridin,

Xytarabin), chét twong tu purin (vi du, mercaptopurin, thioguanin, pentostatin).

Céac vi du ctia hoocmon va chét d6i van hiru dung két hop véi hop chét c6 Cong thirc
(I) va/hodc mubi duoc dung ctia chung bao g6m, nhung khong gi¢i han 6, adrenocorticosteroid
(vi du, prednison), progestin (vi du, hydroxyprogesteron caproat, megestrol axetat,
medroxyprogesteron axetat), estrogen (vi du, diethlystilbestrol, ethinyl estradiol), antiestrogen
(vi du, tamoxifen), androgen (vi du, testosteron propionat, fluoxymesteron), chan androgen (vi
du, flutamit), chit tvong tw hoocmon giai phong gonadotropin (vi du, leuprolit). Cac chét khac
ma ¢6 thé duoc st dung trong cdc phuong phap va ché pham duoc boc 10 & day dé diéu tri
hodc phong ngua ung thu bao gbm phure lién hop bach kim (vi du, cisplatin, carboblatin),

anthraxendion (vi du, mitoxantron), ure dugc thé (vi du, hydroxyure), dan xuét metyl hydrazin
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(vi du, procarbazin), thube ngidn can tuyén thuong than-than (vi du, mitotan,

aminoglutethimit).

Céc vi du ctia chét chong ung thu ma hoat dong bang céch chin té bao trong pha G2-
M do vi éng duge én dinh va ma c6 thé dugc st dung két hop véi hop chit chit e ché BTK
theo sang ché bao gdm khong gi¢i han thudc dugc ban trén thi trudng sau ddy va thudc dang
phat trién: Erbulozole (con goi 1a R-55104), Dolastatin 10 (con goi 1a DLS-10 va NSC-
376128), Mivobulin isethionat (con goi la CI-980), Vincristin, NSC-639829, Discodermolit
(con goi 1a NVP-XX-A-296), ABT-751 (Abbott, con goi la E-7010), Altorhyrtins (nhu
Altorhyrtin A va Altorhyrtin C), Spongistatins (nhu Spongistatin 1, Spongistatin 2,
Spongistatin 3, Spongistatin 4, Spongistatin 5, Spongistatin 6, Spongistatin 7, Spongistatin 8,
va Spongistatin 9), Cemadotin hydroclorua (con goi la LU-103793 va NSC-D-669356),
Epothilones (nhu Epothilone A, Epothilone B, Epothilone C (con goi la desoxyepothilone A
hoic dEpoA), Epothilone D (con goi 1a KOS-862, dEpoB, va desoxyepothilone B), Epothilone
E, Epothilone F, Epothilone B N-oxit, Epothilone A N-oxit, 16-aza-epothilone B, 21-
aminoepothilone B (con goi la BMS-310705), 21-hydroxyepothilone D (con goi la
Desoxyepothilone F va dEpoF), 26-floepothilone), Auristatin PE (con goi 1a NSC-654663),
Soblidotin (con goi la TZT-1027), LS-4559-P (Pharmacia, con goi la LS-4577), LS-4578
(Pharmacia, con goi 1a LS-477-P), LS-4477 (Pharmacia), [.S-4559 (Pharmacia), RPR-112378
(Aventis), Vincristin sulfat, DZ-3358 (Daiichi), FR-182877 (Fujisawa, con goi 1a WS-9885B),
GS-164 (Takeda), GS-198 (Takeda), KAR-2 (Hungarian Academy of Scienceé), BSF-223651
(BASF, con goi la ILX-651 va LU-223651), SAH-49960 (Lilly/Novartis), SDZ-268970
(Lilly/Novartis), AM-97 (Armad/Kyowa Hakko), AM-132 (Armad), AM-138 (Armad/Kyowa
Hakko), IDN-5005 (Indena), Cryptophycin 52 (con goi la LY-355703), AC-7739 (Ajinomoto,
con goi 1a AVE-8063A va CS-39.HCI), AC-7700 (Ajinomoto, con goi la AVE-8062, AVE-
8062A, CS-39-L-Ser.HCI, va RPR-258062A), Vitilevuamide, Tubulysin A, Canadensol,
Centaureidin (con goi 1a NSC-106969), T-138067 (Tularik, con goi la T-67, TL-138067 va
TI-138067), COBRA-1 (Parker Hughes Institute, con goi la DDE-261 va WHI-261), H10
(Kansas State University), H16 (Kansas State University), Oncocidin A1 (con goi la BTO-956
va DIME), DDE-313 (Parker Hughes Institute), Fijianolide B. Laulimalide, SPA-2 (Parker
Hughes Institute), SPA-1 (Parker Hughes Institute, con goi la SPIKET-P), 3-IAABU
(Cytoskeleton/Mt. Sinai School of Medixine, con goi 1a MF-569), Narcosin (con goi la NSC-
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5366), Nascapin, D-24851 (Asta Medica), A-105972 (Abbott), Hemiasterlin, 3-BAABU
V(Cytoskeleton/Mt. Sinai School of Medixine, con goi la MF-191), TMPN (Dai hoc Bang
Arizona), Vanadoxen axetylaxetonat, T-138026 (Tularik), Monsatrol, Inanoxin (con goi la
NSC-698666), 3-1AABE (Xytoskeleton/Mt. Sinai School of Medixine), A-204197 (Abbott),
T-607 (Tuiarik, con goi 1a T-900607), RPR-115781 (Aventis), Eleutherobins (nhu
Desmetyleleutherobin, Desaetyleleutherobin, Isoeleutherobin A, va Z-Eleutherobin),
Caribaeoside, Caribaeolin, Halichondrin B, D-64131 (Asta Medica), D-68144 (Asta Medica),
Diazonamit A, A-293620 (Abbott), NPI-2350 (Nereus), Taccalonolit A, TUB-245 (Aventis),
A-259754 (Abbott), Diozostatin, (-)-Phenylahistin (con goi 1a NSCL-96F037), D-68838 (Asta
Medica), D-68836 (Asta Medica), Myoseverin B, D-43411 (Zentaris, con goi 1a D-81862), A-
289099 (Abbott), A-318315 (Abbott), HTI-286 (con goi la SPA-110, mudi trifloaxetat)
(Wyeth), D-82317 (Zentaris), D-82318 (Zentaris), SC-12983 (NCI), Resverastatin
phosphatnatri, BPR-OY-007 (National Health Research Institutes), va SSR-250411 (Sanofi).

Trong do d6i tuong méc hodc ¢6 nguy co méc rdi loan nghén mach huyét khéi (vi du,
dot quy), dbi tuong c6 thé dugce diéu tri bing hop chat ¢6 Cong thirc (1) trong két hop bét ky
v6i mot hodc nhiéu chit chdng nghén mach huyét khoi khac. Céc vi du cta chét chdng nghén
mach huyét khéi bao gdm, nhung khong gi6i han bat ky trong s6 cac hop chét sau: chét tan
cuc huyét (vi dy, alteplaza anistreplaza, streptokinaza, urokinaza, hodic chat hoat hoa
plasminogen md), heparin, tinzaparin, warfarin, dabigatran (vi du, dabigatran etexilat), chét
\rc ché yéu td Xa (vi dy, fondaparinux, draparinux, rivaroxaban, DX-9065a, otamixaban,
LYS17717, hodc YMI150), ticlopidin, clopidogrel, CS-747 (prasugrel, LY640315),
ximelagatran, hodc BIBR 1048.

Cac vidu

Céc ché phdm sau day cta cac hop chét c6 cong thie (I) va cac hop chét trung gian
(Tham khao) duoc duara dé cho phép chuyén gia trong linh vuc hiéu rd hon va thuc hién sang

ché. Ching khong dugc coi la giéi han pham vi sang ché, ma chi 1a dé minh hoa va dai dién

sang ché. Vach fJJJ & alken cacbon, trong cac hop chét du6i dy thé hién rang cac hop chat
dugc phan 1ap 1a hdn hop khong xac dinh cla chat dong phan (E) va (2).
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Tham khao 1

Tong hop tert-butyl (R,E)-3-(4-(((dimetylamino)metylen)amino)-2-0xo-2,3-dihydro-
1H-imidazo[4,5-¢]pyridin-1-yl)piperidin-1-carboxylat

\N/

Sy
o
N
| =0
Z N
CN‘BOC

Buoc 1

Cl
NO NH, l
l AN 2 . TEA > —
_ DMF NH
N Cl N.
Boc

Dit vao binh thét ¢d day tron 100-mL, 2,4-diclo-3-nitropyridin (8 g, 41,45 mmol, 1,00
duong luong), N,N-dimetylformamit (50 mL), tert-butyl (R)-3-aminopiperidin-1-carboxylat
(8,3 g, 41,44 mmol, 1,00 duong lugng), va TEA (6,29 g, 62,16 mmol, 1,50 duong luong).
Dung dich thu duoc dugc khudy qua dém & 25°C. Dung dich thu dugc duge pha loang voi
H,0, duoc chiét véi etylaxetat va cac 16p hitu co dugc két hop. Hon hop thu dugc duge rira
v&i natri clorua bio hoa va duoc lam kho qua natri sulfat khan va duge ¢6 ddc. Cén duge ap
dung 1én cot silica gel va dugc tach rira véi etylaxetat/ete diu hoa (1:1) dé tao ra 8 g (51%)
tert-butyl (R)-3-((2-clo-3-nitropyridin-4-yl)amino)piperidin-1-carboxylat 1a chit dau mau

vang.

Bude 2
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@ i-PrOH, TEA, hdi
N‘Boc [:i:j
N\Boc

bit vao binh thot cd day tron 250-mL tert-butyl (R)-3-((2-clo-3-nitropyridin-4-

yl)amino)piperidin-1-carboxylat (8 g, 22,42 mmol, 1,00 duong lugng), i-propanol (100 mL),
bis[(4-metoxyphenyl)metyl]amin (5,78 g, 22,46 mmol, 1,00 duong luong), va TEA (2,955 g,
29,20 mmol, 1,30 duong lugng). Dung dich thu duge duge khudy qua dém & 95°C. Hon hop
phan tng duge lam ngudi va duge ¢6 dac dudi chin khong. Taora 12 g (92%) tert-butyl (R)-
3-((2-(bis(4-metoxybenzy1)amin0)—3-nitropyridin—4-yl)amino)piperidin—1-carb0xylat 1a chét

dau mau vang.

Budce 3
o~ o~
Fe
- NO, ACOH/ MeOH=1:1, NH
0 NS ? nhiétdo phong O NS 2
ZSNH Z > NH

[:iiL\Boc [:ijL\B

bat vao binh thot cd day tron 250-mL tert-butyl (R)-3-((2-(bis(4-
metoxybenzyl)amino)-3-nitropyridin~4-yl)amino)piperidin—l-carboxylat (10 g, 17,31 mmol,
1,00 duong luong), AcOH/MeOH (1:1,100 mL), va Fe (9,69 g, 173,04 mmol, 10,00 duong
luong). Dung dich thu duge duoc khudy qua dém & 25°C va sau d6 dugc ¢ ddc dudi chan

khong. Gia tri pH cta dung dich duoc diéu chinh dén 8,0-9,0 véi natri bicarbonat. Dung dich
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thu duoc dugc chiét voi diclometan va céc 16p hitu co dugc rira v6i natri bicarbonat, dugc loc
va duoc 1am khd qua natri sulfat khan, sau d6 dugc cd déc dudi chan khong dé tao ra 8,8 g
(92,8%) tert-butyl (R)-3-((3-amino-2-(bis(4-metoxybenzyl)-amino)pyridin-4-

yl)amino)piperidin-1-carboxylat la chét diu mau vang.

Budc 4

CDI, CH4CN, 70°C
/@/\N e /@/\N y
NH
\O N7 2 \O N7 X N
| =0
Z N

NH

N-B
@\ C\ oC
Boc

Dit vao binh thoét cb day tron 250-mL tert-butyl (R)-3-((3-amino-2-(bis(4-metoxy-
benzyl)amino)pyridin-4-yl)amino)piperidin-1-carboxylat (12 g, 19,72 mmol, 1,00 duong
lugng, 90%), CH3CN (100 mL), va CDI (5,336 g, 32,91 mmol, 1,50 duong lugng). Dung dich
thu dugce dugc khuéy qua dém & 80°C. Hon hop phéan tng dugce 1am ngudi va dugce cd déc.
Can duoc ap dung 1én cot silica gel va dugc tach rira voi etylaxetat/ete dau hoa (1:5) dé tao ra
11 g (89%) tert-butyl (R}-3-(4-[bis[(4-met0xy-phenyl)metyl]-amino]-2—0xo-1H,2H,3H-

imidazo[4,5-c]pyridin-1-yl)piperidin-1-carboxylat la chét rdn mau vang.

Bude 5

NH,
N
X
N TFACH2C2 N =0
~ N = N
0 N
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N NH
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Dit vao binh thot cd day tron 50-mL tert-butyl (R)-3-(4-[bis[(4-metoxyphenyl)-
metyl]amino]-2-0xo-1H,2H,3H-imidazo[4,5-c]pyridin-l—yl)piperidin-1-carboxylat (1,5 g,
2,61 mmol, 1,00 duong lugng), diclometan (30 mL), va trifloaxit axetic (30 mL). Dung dich
thu duge dugc khudy trong 4 gitr & 50° C. Gid tri pH ciia dung dich dwoc diéu chinh dén 9 véi
natri bicarbonat. Dung dich thu dugc dugce chiét véi diclometan va céac 16p hiru co duge két
hop va dugc 1am khd qua natri sulfat khan. Hon hop thu duge duge ¢6 dac dudi chan khong
dé tao ra 0,45 g (73,7%) (R)-4-amino-1-(piperidin-3-yl)-1,3-dihydro-2H-imidazo([4,5-

c]pyridin-2-on 12 chat ran mau vang sang.

Buéde 6
NH,
Boc,O(1,1 duong lugng), 1,4-dioxan/H,0(1:1), H
Na,COs5(3,5 duong lugng), nhiét dd phong, 1 gio N™ X N
|
=

NH,
L,
N
| =0 o
Z N N>:
C\NH CN‘BOC

Dbat vao binh thot ¢b day tron 100-mL (R)-4-amino-1-(piperidin-3-yl)-1,3-dihydro-2H-

y

imidazo[4,5-c]pyridin-2-on (1 g, 4,29 mmol, 1,00 duong luong), 1,4-dioxan/H>O (1:1, 50
mL), Boc2O (1,03 g, 4,72 mmol, 1,03 duong luong), va natri carbonat (1,5 g, 14,15 mmol,
1,50 dwong lugng). Dung dich thu dugc duge khuéy trong 1 gio & 25°C, sau do dugc chiét véi
diclometan va cac 16p hitu co duoc két hop. L6p hitu co thu dugc dugc rira véi nude va natri
clorua bio hoa va sau d6 duoc ¢d dic dudi chan khong. Can dugc ap dung 1€n cot silica gel va
duoc tach rira véi diclometan/metanol (30:1) dé taora 1,2 g (84%) tert-butyl (R)-3-(4-amino-
2-0x0-2,3-dihydr0-1H-imidazo[4,5-c]pyridin—1-yl)piperidin-l—carboxylat A chit rin mau

vang sang.

Bude 7
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bat vao binh thot cd day tron 100-mL tert-butyl (R)-3-(4-amino-2-0xo0-2,3-dihydro-
1H-imidazo[4,5-¢]pyridin-1-yl)piperidin-1-carboxylat (6,5 g, 19,50 mmol, 1,00 duong lugng)
va DMF-DMA (50 mL). Dung dich thu duoc dugc khudy trong 1 gir & 40° C va sau d6 duoc
¢6 dic dudi chan khong. Hon hop thu duge sau dé dugc pha loéng voi CH2Cl va dugc ria
v6i nuée mudi. Céac 16p hitu co dugc két hop va dugc cd dac dudi chan khong, va dugc rira
v6i hexan. Chét rfin duoc gom bang cach loc dé tao ra 5,0289 g (66%) tert-butyl (R,E)-3-(4-
(((dimetylamino)metylen)amino)-2-oxo-2,3-dihydro-1H-imidazo[4,5 -c]pyridin-1-

yl)piperidin-1-carboxylat 1 chét ran.
LC-MS m/z: 389,2 (M+1)
Tham khao 2

Tdng hop 4-amino-3-(4-phenoxyphenyl)-1-[(3R)-piperidin-3-y1]-1H,2H,3H-
imidazo[4,5-c]pyridin-2-on

o-Ph

NH,
NN

|/N>=O

O

Budce 1
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Dit vao binh thét ¢d day tron 250-mL, tert-butyl (R)-3-(4-[bis[(4-metoxyphenyl)-
metyl]amino]-2-oxo-1H,2H,3H-imidazo[4,5-c]pyridin-1-yl)piperidin-1 -carboxylat (10 g,
17,43 mmol, 1,00 duong lugng), diclometan (100 mL), (4-phenoxyphenyl)boronic axit (7,5 g,
35,04 mmol, 2,00 duong lwong), TEMPO (3 g, 19,20 mmol, 1,10 duong luong), va TEA (7 g,
69,18 mmol, 4,00 duong lugng), Cu(OAc) (1,6 g, 8,81 mmol, 0,50 duong lugng). Dung dich
thu dwoc dugc khudy qua dém & 25°C dudi khi quyén oxy 4p sudt méi truomg. (4-
Phenoxyphenyl)boronic axit (7,5 g, 35,04 mmol, 2,00 duong luong) dugc thém va dung dich
thu duoc duoc dé phan ing qua dém ¢ 25 °C. Can dugc ap dung lén cot silica gel va dugc tach
rba véi etylaxetat/ete dau hoa (1:3) dé tao ra 1,5 g (12%) tert-butyl (R)-3-(4-[bis[(4-
metoxyphenyl)metyl]amino]-2-o0xo-3-(4-phenoxyphenyl)-1 H,2H,3H-imidazo[4,5-c]pyridin-

1-yl)piperidin-1-carboxylat la chét rin mau vang.

Budc 6
O/
o-Ph
O/Ph
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| =0 N

Dit vao binh thot ¢ day tron 250-mL, tert-butyl (R)-3-(4-[bis[(4-metoxyphenyl)-
metyl]amino]-2-0xo—3-(4-phenoxypheny1)-1H,2H,3H-imidazo[4,S-C]pyridin-l-yl)piperidin-
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1-carboxylat (5 g, 6,07 mmol, 1,00 duong luong, 90%), diclometan (80 mL), va trifloaxit
axetic (80 mL). Dung dich thu dugc dugc khudy trong 5 h & 50°C. Hon hop thu duge dugce cd
dic dudi chan khong. Gia tri pH cta dung dich duge didu chinh dén 9 v6i natri bicarbonat.
Dung dich thu dugc dugc chiét voi diclometan v céc 16p hitu co dugc két hop va dugc lam
khd qua natri sulfat khan. Can dugc 4p dung 1€n cot silica gel va duoc tidch rira voi
diclometan/metanol (30:1) dé tao ra lg (41%) 4-amino-3-(4-phenoxyphenyl)-1-[(3R)-
piperidin-3-yl]-1H,2H,3H-imidazo[4,5-c]pyridin-2-on la chét rdn mau vang sang.

Vidul

Téng hop (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydroimidazo[4,5-
¢]pyridin-1-yl)piperidin-1-carbonyl)-4,4-dimetylpent-2-ennitril

O’Ph

NH,
| =0
X N
g
N

Buéce 1
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o-Ph NH,

CN
HO NZ SN
NH M I =0
2 o) A N
NN A’
@ =0 HATU, TEA, DMF C\N o
Z N
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Dit vao binh thét ¢6 day tron 10-mL 4-amino-3-(4-phenoxyphenyl)-1-[(3R)-piperidin-
3-yl]-1H,2H,3H-imidazo[4,5-c]pyridin-2-on (79 mg, 0,20 mmol, 1,00 dwong luong), N,N-
dimetylformamit (2 mL), TEA (0,082 mL, 1,50 duong luong), HATU (113 mg, 0,30 mmol,
1,50 duong luong), va 2-xyano-4,4-dimetylpent-2-enoic axit (46 mg, 0,30 mmol, 3,00 duong
lugng). Dung dich thu dugc dugc khudy trong 2,5 h & nhiét d phong va sau d6 duoc ding
béng cach thém nude. Dung dich thu dugce dugce chiét voi diclometan va cdc 16p hitu co duge
két hop va duge ¢d dic dudi chin khong. San pham thd duge tinh ché bang HPLC diéu ché
véi cac didu kién sau day (2#-HPLC phén tich-SHIMADZU(HPLC-10)): Cot, Gemini-NX
C18 AXAI Puoc déng goi, 21,2 x150mm Sum 11nm; pha dong, NUOC VOI 0,05%TFA va
ACN (20,0% ACN lén dén 50,0% trong 8 phut); Thiét bi do, 254 nm dé tao ra 50 mg (47%)
hop chét tiéu dé 1a chit ran mau trang. LC-MS m/z: 537,2 (M+1)

Vidu?2

Téng hop (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydroimidazo[4,5-
c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1 -yl)pent-2-ennitril
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Buéce 1
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bat vao binh thot cd day tron 50-mL,tert-butyl (R.E)-3-(4-(((dimetylamino)-
metylen)amino)-2-0xo-2,3-dihydro-1H-imidazo[4,5-c]pyridin-1 -yl)piperidin-1-carboxylat

(200 mg, 0,51 mmol, 1,00 duong lugng), diclometan (20 mL), TEA (208 mg, 2,06
mmol, 4,00 duong luong), TEMPO (88,5 mg, 0,57 mmol, 1,10 duong lugng), va Cu(OAc)
(46,7 mg, 0,26 mmol, 0,50 duong luong). Dung dich thu duoc dugc khuéy trong 0,5 h & 25°C.
(4-Phenoxyphenyl)boronic axit (220 mg, 1,03 mmol, 2,00 duong luong) dugc thém va dung
dich thu duoc dugc dé phan img qua dém & 25°C. Can duge dp dung 1€n cOt silica gel va dugc
tach rira voi diclometan/etylaxetat (5:1) dé tao ra 150 mg (52%) tert-butyl (R)-3-[4-[(E)-
[(dimetylamino)metyliden]amino]-2-0xo-3 -(4-phenoxypheny!)-1H,2H,3H-imidazo[4,5-

c]pyridin-1-yl]piperidin-1-carboxylat la chét rin mau vang séng.

Bude 2
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bat vao binh thot ¢d day tron 25-mL tert-butyl (3R)-3-[4-[(E)-[(dimetylamino)-
metyliden]-amino]-2-0x0-3-(4-phenoxyphenyl)-1H,2H,3 H-imidazo[4,5-c]pyridin-1-
yl]piperidin-1-carboxylat (150 mg, 0,27 mmol, 1,00 duong luong), 1,4-dioxan (6 mL), va
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hydro clorua (3 mL). Dung dich thu dugc duoc khudy qua dém & 50° C. Hon hop phan tng
duoc dimg véi nuée. PH cia dung dich dugce diéu chinh dén 9 v6i natri bicarbonat. Dung dich
thu duge duge chiét véi diclometan:CH3OH=10:1 va cac 16p hitu co duge két hop. Hon hop
thu dugc duoc rira voi natri clorua va cac 16p hitu co duge két hop, dugc lam khod qua natri
sulfat khan va duogc c¢d dic dudi chan khong. Can dugc ap dung 1én cot silica gel va dugc tach
rira v6i diclometan/metanol (30:1) dé tao ra 80 mg (74%) 4-amino-3-(4-phenoxyphenyl)-1-
[(3R)-piperidin-3-y1]-1H,2H,3H-imidazo[4,5-c]pyridin-2-on 1a chét rdn mau vang sang.

Budce 3
o-Ph o-Ph
OH H
NH, NG NH,
~N\ HATU, TEA, DMF Xy

| =0
N
O O
o

Dit vao binh thét ¢d day tron 50-mL 4-amino-3-(4-phenoxyphenyl)-1-[(3R)-piperidin-
3-yl]-1H,2H,3H-imidazo[4,5-¢]pyridin-2-on (2 g, 4,98 mmol, 1,00 dwong lugng), N,N-
dimetylformamit (20 mL), 2-xyanoaxit axetic (402,5 mg, 4,73 mmol, 0,95 duong lugng),
HATU (2,84 g, 7,47 mmol, 1,50 duong lugng), va TEA (1,51 g, 14,92 mmol, 3,00 duong
lugng). Dung dich thu duogc dugc khudy trong 1 gid & nhiét do phong va sau d6 dugc dung
v61i nude. Dung dich thu duge dugce chiét v6i etylaxetat va cac 16p hiru co duge két hop. Lop
hitu co duoc rira v6i natri clorua bao hoa, duge lam kho qua natri sulfat khan va dugc cd dac
du6i chan khong. Can dugc ap dung 1én cdt silica gel voi diclometan/metanol (30:1) dé tao ra
1.3 g (56%) of 3-[(3R)-3-[4-amino-2-oxo-3-(4-phenoxyphenyl)-1H,2H,3H-imidazo[4,5-

c]pyridin-1-yl]piperidin-1-yl]-3-oxopropanenitril la chét rdn mau vang séng.

Budc 4
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NH,
TMSCI,CH:Cl,, nhiét d6 phong, 1 gior N i >:O

C\/(\ Ong

Dit vao binh thot ¢ day tron 50-mL 3-[(3R)-3-[4-amino-2-0x0-3-(4-phenoxyphenyl)-
1H,2H,3H-imidazo[4,5-c]pyridin-1—yl]piperidin-l-yl]-3-oxopropanenitril (800 mg, 1,71
mmol, 1,00 duong luong), diclometan (20 mL), 2-metyl-2-[4-(oxetan-3-yl)piperazin-1-
yl]propanal (1,0875 g, 5,12 mmol, 3,00 duong lugng), TMSCI (922 mg, 8,49 mmol, 4,97
dwong lugng), va pyrolidin (0,607 g). Dung dich thu dugc dugc khudy trong 1 gir & nhiét dd
phong. Hn hop thu dugc duoc cd dic dudi chan khong. San phém tho dugc tinh ché bang
TLC didu ché, sau d6 duoc tinh ché bing HPLC diéu ché dudi cac dicu kign sau day (2#-
HPLC phan tich-SHIMADZU(HPLC-10)): Cot, Gemini-NX C18 AXAI Dugc dong gbi, 21,2
x150mm 5Sum 11nm; pha dong, nudc véi 0,05%TFA va ACN (20,0% ACN lén dén 40,0%
trong 10 phat); Thiét bi do, uv 254nm) dé tao ra 0,478 g (42%) hop chit tiéu d@ 1a chét ran
mau vang sang, LC-MS m/z: 663,3 (M+1).

Vi du 3

Tong hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-3 -(4-phenoxyphenyl)-1H-
imidazo[4,5-¢]pyridin-2(3H)-on

o-Ph
NH,
N/ N
(@)



53597 91/127

Dit vao binh thét ¢6 ddy tron 100-mL, (R)-4-amino-3-(4-phenoxyphenyl)-1-(piperidin-
3-yl)-1H-imidazo[4,5-c]pyridin-2(3H)-on (150 mg, 0,37 mmol, 1,00 dwong lugng), DCM-
CH3O0H (6 mL), TEA (113 mg, 1,12 mmol, 3,00 duong lugng). Sau d6 thém prop-2-enoyl
clorua (40,1 mg, 0,44 mmol, 1,20 duong lugng) nho giot kem khudy & 00C trong 5 phut. Dung
dich thu duoc duoc khuéy trong 2 gio & 0 °C. Hon hop thu duoc duge ¢d dic dudi chan khong.
Cian duoc ap dung lén cot silica gel voi diclometan/metanol (30:1). San pham tho (100 mg)
duogc tinh ché bang HPLC didu ché véi cac diéu kién sau day (Cot, XBridge Prep C18 OBD
Cot,5um,19%150mm; pha dong, nuée véi 0,05%TFA va ACN (25,0% ACN Ién dén 45,0%
trong 8 phut). 54,5 mg san pham cta (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on thu dugc la chit rdn mau tring. LC-MS
m/z: 465,2 (M+1)

Vidu4

Téng hop (R)-4-amino-1-(1-(but-2-ynoyl)piperidin-3-yl)-3-(4-phenoxyphenyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on

o-Ph
NH, Q
N7 N
g
N
W\

Dit vao binh thot ¢6 day tron 100-mL, (R)-4-amino-3-(4-phenoxyphenyl)-1-(piperidin-
3-yl)-1H-imidazo[4,5-¢]pyridin-2(3H)-on (150 mg, 0,37 mmol, 1,00 duong luong), N,N-
dimetylformamit (15 mL), but-2-ynoic axit (31,42 mg, 0,37 mmol, 1,00 duvong lugng), HATU
(213,2 mg, 0,56 mmol, 1,50 duong luong), TEA (113,4 mg, 1,12 mmol, 3,00 duong lugng).
Dung dich thu dugc dugc khudy trong 2 gi & nhiét do phong. Phan mg sau d6 duge dung
béng cach thém 50 mL nude. Dung dich thu duoc dugc chiét v4i 3x50 mL of diclometan va

cac 16p hiru co duge két hop. Hon hop thu duge duge rira véi 50 mL nuée mudi. Hon hop
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duoc lam khd qua natri sulfat khan va duge c6 dac dudi chén khong. Can dugc 4ap dung lén
cot silica gel v6i diclometan/metanol (30:1). San pham tho (100 mg) duge tinh ché bang HPLC
didu ché nhu duoc mé ta trong vi du 3 dé thu dugc 86,5 mg (50%) (R)-4-amino-1-(1-(but-2-
ynoyl)piperidin-3-yl)—3-(4-phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)—on la chét ran
mau tring. LC-MS m/z: 468,2 (M+1).

Vidus

Tdng hop (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(1 -metylpiperidin-4-yl)pent-2-

ennitril

Budce 1

Dat vao binh day tron 3 ¢d 250-mL, metyl 2-(piperidin-4-yl)axetat hydroclorua (10 g,
51,63 mmol, 1,00 duong lugng), diclometan (100 mL).Dung dich thu duoc dugc khudy trong
30 phut & 0 °C. Tiép theo thém trietylamin (15,65 g, 154,66 mmol, 3 dwong luong), Boc20
(12,4 g, 56,82 mmol, 1,1 duong luong). Dung dich thu dugc duoc dé phén ing, kém khuéy,
them 14h & 25°C. Gié tri pH cta dung dich dugc didu chinh dén 7,0 véi axit xitric (3 %). Hon
hop thu dugc dugc rira v6i 2 x 100 mL nude va 2 x 100 mL nuéc mudi bdo hoa. Cin duge ap
dung 1én cOt silica gel véi etylaxetat/ete dau hoa (1:10). Tao ra 10 g (75,2%) tert-butyl 4-(2-

metoxy-2-oxoetyl)piperidin-1-carboxylat 1a chét dau khong mau.

Buéc 2
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Dat vao binh déy tron 3 ¢6250-mL, LDA (46,7 mL, 3,00 duong lugng), tetrahydrofuran
(80 mL), tert-butyl 4-(2-metoxy-2-oxoetyl)piperidin-1-carboxylat (8 g, 31.1 mmol, 1,00
duong lugng). Dung dich thu dugc duge khudy trong 30 phat & -78 °C. Then CHsI (22 g, 155
mmol, 5,00 duong lugng) duoc thém. Dung dich thu duoc duoc dé phan ung, kem khuéy,
thém 1 gio ¢ -78 °C. LDA bd sung (46,7 mL, 3,00 duong lugng) dugce thém & -78 °C va sau
0,5h, CHsI (22 g, 155 mmol, 5,00 duong luong) dugc thém. Phan ung dugc khuéy 16h ¢ nhiét
dd phong. Phan ung sau d6 dugc dung bang cach thém 200 mL NH4CL. Dung dich thu dugc
duoc chiét véi 2x200 mL etylaxetat va cac 16p hitu co duge két hop. Hn hop thu duge duoc
rira v6i 2x200 mL nuée va 2x200 mL natri clorua bdo hoa. Céan dugc tinh ché béng séc ky
silica gel st dung etylaxetat/ete dau hoa (1:35). Tao ra 6 g (68%) tert-butyl 4-(1-metoxy-2-

metyl-1-oxopropan-2-yl)piperidin-1-carboxylat la chét ddu mau vang sang.
Budce 3

Dat vao binh day tron ba ¢6 100-mL, LiAIH4 (1,6 g, 42,2 mmol, 4,00 duong lugng),
tetrahydrofuran (50 mL), tert-butyl 4-(1-metoxy-2-metyl-1-oxopropan-2-yl)piperidin-1-
carboxylat (3 g, 10,5 mmol, 1,00 duong lugng). Dung dich thu dugc dugce khuéy trong 3 h & -
78°C. Hbn hop phan tng dugc lam 4m dén 0°C. Phan umg sau d6 duoc dimg bang céch thém
1,6 mL nu6ce, sau d6 1,6 mL 15% NaOH dugc thém sau dé 4,8 mL H20. Chét rin duoc loc
dé tao ra trong 1,5 g (83%) 2-metyl-2-(1-metylpiperidin-4-yl)propan-1-ol 1a chit dau mau
hong.

Budc 4

Dit vao binh thét cd day tron 100-mL, oxalic diclorua (440 mg, 3,47 mmol, 1,20 duong
lwong), diclometan (50 mL), & -78 °C dét trong DMSO (684 mg, 8,75 mmol, 3,00 duong
luong), 2-metyl-2-(1-metylpiperidin-4-yl)propan-1-ol (500 mg, 2,92 mmol, 1,00 duong
luong), TEA (1,48 g, 14,6 mmol, 5,00 duong luong). Dung dich thu dugc dugc khuéy trong
30 phut ¢ -78 °C. Dung dich thu dugc duge dé phan tmg, kém khudy, thém 2 git & 25°C. Phan
ing sau do duoc dung bang c4ch thém nuge. Dung dich thu duge dugc chiét voi diclometan
va cac 16p hitu co dugce két hop va dugce lam khd qua natri sulfat khan va duogc ¢d dac dudi
chan khong. Tao ra 385 mg (88%) 2-metyl-2-(1-metylpiperidin-4-yl)propanal la chét diu mau

vang.
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Bude 5

Dit vao binh thot c¢b day tron 100-mL, (R)-3-(3-(4-amino-2-oxo0-3-(4-phenoxyphenyl)-
2,3-dihydro—1H-imidazo[4,5-c]pyridin-1-y1)piperidin—1-y1)—3-oxopropanenitril (100 mg, 0,19
mmol, 1,00 duong lugng, 90%), diclometan (50 mL), 2-metyl-2-(1-metylpiperidin-4-
yl)propanal (108 mg, 0,57 mmol, 3,00 duong lugng), TMSCI (115 mg, 1,01 mmol, 5,00 duong
luong, 95%), pyrolidin (75,8 mg, 1,01 mmol, 5,00 duong luong, 95%). Dung dich thu dugc
dwoc khudy trong 16h & nhiét do phong. San phim thd dugc tinh ché bang HPLC diéu ché véi
c4c didu kién sau diy (Cot, Gemini-NX C18 AXAI Pugc dong g6i, 21,2 x150mm 5Sum 11nm;
pha déng, NUGC VOI 0,05%TFA va ACN (20,0% ACN Ién dén 50,0% trong 8 phut); Thiét
bi do, 254 nm. Tao ra 15,5 mg (12%) (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1 ~carbonyl)-4-metyl-4-(1-metylpiperidin-
4-yl)pent-2-ennitril 1a chit rin mau vang sang. LC-MS m/z: 620,3 (M+1).

Vidu6

Tong hop (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-¢]pyridin-1-yl)piperidin-1-carbonyl)-6-hydroxy-4-(2-hydroxy etyl)hex-2-ennitril

o-Ph

HO
Budce 1

Trong binh ddy tron ba ¢6 250-mL duoc suc va duy tri véi khi quyén tro clia nito,
HMPA (6,0 mL) va LDA (16,8 mmol) trong THF khé (20 mL) & -780C dugc xtr ly v6i
axetonitril (690 mg, 16,8 mmol). Dung dich dugc khudy trong 30 phat, va (2-
bromoetoxy )(tert-butyl)dimetylsilan (3,4 g, 14,3 mmol) trong THF (15 mL) dugc thém nho
giot. Tiép tuc khudy trong 2 gid, sau d6 phan thir hai cia LDA (16,8 mmol trong 20 mL THF)
dugc thém. Dung dich dugc khudy trong 30 phut, va (2-bromoetoxy)(tert-butyl)dimetylsilan
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(3.4, 14,3 mmol) trong THF (15 mL) dugc thém nho giot. Phan tng dugc dé cho tién hanh
trong 2 gid. NH4CI nuée bao hoa dugce thém, va hdn hop duge dé dén nhiét do phong. Dietyl
ete duogc thém, cac pha dugce tach, va 16p nudce dugc chiét véi dietyl ete. Cac pha hitu co két
hop dugc rira v61 nuéce mudi, dugce lam kho qua Na2SO04, va dugce co dic. Sic ky cdt [silica,

ete diu hoa] tao ra chit dau khong mau (3,2 g, 53%).
Budc 2

Dat vao binh déy tron ba ¢6 250-mL duoc suc va duy tri voi khi quyén tro cua nito, 4-
[(tert-butyldimetylsilyl)oxy]—2-[2-[(tert-butyldimetylsilyl)oxy]etyl]butanenitril (1 g 2,80
mmol, 1,00 duong luong) trong toluen (15 mL). DIBAL-H(1M) (3,36 mL, 1,20 duong lugng)
duoc thém & -78 °C va dung dich thu dugc duge khudy trong 1 gity & -78 °C trong bé nito 1ong.
Nude (0,7 mL) duge thém va hdn hop duogc dé dén nhiét d6 phong. NaOH nuége (0,7 mL, 4M)
duoc thém va tiép tuc khudy trong 15 phat. Nuge (2,1 mL) duge thém va huyén phu duoc
khuéy thém 15 phut. Hon hop duoc lam khd qua with Na2SO4 va dugce ¢ dac dudi chan
khong. Cén dugc tinh ché bing silica gel cot voi PE/EA (20:1). Tao ra 900 mg (89%) of 4-
[(tert-butyldimetylsilyl)oxy]-2-[2-[(tert-butyldimetylsilyl)oxy]etyl]butanal la chét dau khong

mau.
Budce 3

bat vao lo 8-mL, 3-[(3R)-3-[4-amino-2-0x0-3-(4-phenoxypheny!)-1H,2H,3H-
imidazo[4,5-c]pyridin-1-yl]piperidin-1-yl]-3-oxopropanenitril (150 mg, 0,32 mmol, 1,00
duong luong), 4-[(tert-butyldimetylsilyl)oxy]-2-2-[(tert-butyldimetylsilyl)oxy]etylbutanal
(346 mg, 0,96 mmol, 3,00 duong lugng), TMSCI (173 mg, 1,59 mmol, 5,00 duong luong),
pyrolidin (114 mg, 1,61 mmol, 5,00 duong luong), diclometan (2 mL). Dung dich thu duoc
duoc khuéy trong 3 h ¢ nhiét d phong. Hon hop thu duge duge ¢6 dac dudi chan khong. Can
duoc ap dung 1én cot silica gel voi diclometan/metanol (30: 1). Tao ra 120 mg (46%) 2-[[(3R)-
3-[4-amino-2-oxo-3-(4-phen0xyphenyl)—1H,2H,3H-imidazo[4,5-c]pyridin-l—yl]piperidin-1-
yl]carbonyl]-6-[(tert-butyldimetylsilyl)oxy]—4-[2-[(tert-butyldimetylsilyl)oxy]etyl]hex-Z-

ennitril 1a chat ran mau vang.

Bude 4
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biat vao binh thot cd ddy tron 25-mL, 2-[[(3R)-3-[4-amino-2-0x0-3-(4-
phenoxyphenyl)-1H,2H,3H-imidazo[4,5-c]pyridin-1-yl]piperidin-1-yl]carbonyl]-6-[(tert-
butyldimetylsilyl)oxy]-4-[2-[(tert-butyldimetylsilyl)oxy etyllhex-2-ennitril (120 mg, 0,15
mmol, 1,00 duong lugng), trifloaxit axetic (1 mL), diclometan (5 mL). Dung dich thu dugc
duoc khudy trong 2 gio' & nhiét dd phong. Phan img sau d6 dugc dimng bing cach thém natri
bicarbonat bdo hoa. Dung dich thu dugc duoc chiét v&i 3x20 mL DCM/MeOH(10:1) va céc
16p hitu co duge két hop. Hon hop thu duge dugc rira véi natri clorua béo hoa. Hon hop duge
lam kh qua natri sulfat khan va dugc ¢o dic du6i chan khong. Can duge tinh ché bang TLC
didu ché véi DCM/MeOH (15:1). San phim thd duoc tinh ché bang HPLC diéu ché vé6i cac
diéu kién sau day (Atlantis Prep T3 OBD Cot, 19*150mm Sum 10nm; pha dong. Nudc voi
0.1% FA va MeCN (20,0% MeCN lén dén 50,0% trong 10 phut); Thiét bi do, 254 nm. Tao ra
7,9 mg (9%) of (R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
clpyridin-1-yl)piperidin-1-carbonyl)-6-hydroxy-4-(2-hy droxyety)hex-2-ennitril la chét rin
mau tring. LC-MS m/z: 583,2 (M+1).

Vidu7

Toéng hop (R)-2-(3-(4-amino-3-(4-(2,6-diflophenoxy)phenyl)-2-o0x0-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-
yl)pent-2-ennitril

Budce 1
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Dit vao binh thét ¢d day tron 250-mL dugce suc va duy tri véi khi quyén cta 02,
Cu(OAc)2 (6,96 g, 38,3 mmol, 1,00 duong lugng), pyridin (15,2 g, 192 mmol, 5,00 duong
luong) va 4A mol, sang (5 g) trong diclometan (100 mL). Dung dich thu dugc duge khudy
trong 30 phat va sau d6 2,6-diflophenol (5 g, 38,4 mmol, 1,00 duong lugng) va (4-
bromophenyl)boronic axit (15,4 g, 76,6 mmol, 2,00 duong lugng) dugc thém. Dung dich thu
duoc duoc khudy qua dém & nhiét do phong. Hon hop thu duoc duge ¢d dac dudi chan khong.
Cin duoc ap dung 1én cot silica gel va duge tich rira voi ete dau hoa. Taora 5,5 g (50%) of 2-

(4-bromophenoxy)-1,3-diflobenzen la chét ddu mau vang.
Buéce 2

Dit vao binh day tron ba ¢6 250-mL duoc suc va duy tri voi khi quyén tro cua nito, 2-
(4-bromophenoxy)-1,3-diflobenzen (5,5 g, 19.3 mmol, 1,00 duong lugng) trong
tetrahydrofuran (100 mL). Dung dich 2,5 M cua nBuli trong hexan (11,6 mL, 1,50 duong
lwgng) duge thém & -78 °C va dung dich thu duge duoc khudy trong 30 phut va sau d6 trimetyl
borat (4,03 g, 38,8 mmol, 2,00 duong lugng) dugc thém. Phén tmg dugc dé Am dén nhiét do
phong va dung dich thu dugc duge khudy trong 3 h & nhiét do phong. Phan tng sau d6 dugc
dimg bang cach thém hydro clorua(2M). Dung dich thu duoc dugc chiét v6i 3x150 mL ete va
cac 16p hiru co dugce két hop. Hén hop thu dugc duoc rira v6i 1x200 mL natri clorua (bao hoa).
Hon hop duoc 1am khd qua natri sulfat khan va duoc cd dic dudi chan khong. Can dugc ap
dung 1én cdt silica gel voi diclometan/metanol (50:1). Tao ra 2,15 g (45%) [4-(2,6-

diflophenoxy)phenyl]boronic axit la chét ran mau nau.
Budce 3

Dit vao binh thot c¢d déay tron 100-mL dugc suc va duy tri voi Khi quyén ctia 02, (R,E)-
tert-butyl 3-(4-(((dimetylamino)mety1en)amino)-2-0xo-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)piperidin-1-carboxylat (500 mg, 1,29 mmol, 1,00 duong lugng), TEA (521 mg,
5,15 mmol, 4,00 duong lugng), Cu(OAc)2 (117 mg, 0,64 mmol, 0,50 duong lugng), TEMPO
(221 mg, 1,41 mmol, 1,10 duong lugng) va Ms(4A) (500 mg) trong diclometan (50 mL). Dung
dich thu dugc dugc khuéy trong 30 phut va sau dé [4-(2,6-diflophenoxy)phenyl]boronic axit
(644 mg, 2,58 mmol, 2,00 duong luong) duge thém. Dung dich thu dugc duge khuéy qua dém

& nhiét do phong. Hon hop thu dugc dugce ¢6 dic dudi chan khong. Can dugc ap dung lé€n cOt
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silica gel vo6i diclometan/metanol  (30:1). Tao ra 490 mg (R,E)-tert-butyl 3-(4-
(((dimetylamino)metylen)amino)-2-0xo-3-(4-phenoxyphenyl)-2,3-dihydro—1H-imidazo[4,5-

c]pyridin-1-yl)piperidin-1-carboxylat la chét rdn mau nau.
Budce 4

Dung dich cta (R,E)-tert-butyl 3-(4-(((dimetylamino)metylen)amino)-2-oxo-3-(4-
phenoxyphenyl)-2,3-dihydro- 1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-carboxylat (490 mg,
0,83 mmol, 1,00 duong lugng) trong 30 mL dioxan dugc thém 15 mL hydro clorua (12M).
Dung dich thu dugc dugc khudy trong 3 h & 85°C trong bé dau. Phan tng sau d6 dugc dung
bing cach thém natri bicarbonat (bdo hoa). Dung dich thu dugc dugce chiét voi 3x100 mL
DCM/MeOH(10:1) va céc 16p hitu co duge két hop. Hon hop thu dugce duoc rira véi 1x100
mL natri clorua (bdo hoa). Hon hop dugc lam kho qua natri sulfat khan va dugc cd dic dudi
chan khong. Tao ra 360 mg (100%) 4-amino-3-[4-(2,6-diflophenoxy)phenyl]-1-[(3R)-
piperidin-3-yl]-1H,2H,3H-imidazo[4,5-¢]pyridin-2-on la chat rdn mau nau.

Budce 5

Dit vao binh thoét cb day tron 50-mL,4-amino-3-[4-(2,6-diflophenoxy)phenyl]-1-[(3R)-
piperidin-3—yl]-1H,2H,3H-imidazo[4,5-c]pyridin-2-on (360 mg, 0,82 mmol, 1,00 duong
luong), 2-xyanoaxit axetic (70 mg, 0,82 mmol, 1,00 duong lugng), HATU (470 mg, 1,24
mmol, 1,50 duong luong), TEA (250 mg, 2,47 mmol, 3,00 duong luong), N,N-
dimetylformamit (10 mL). Dung dich thu duoc dugc khudy trong 2 gi¢ & nhiét do phong. Dung
dich thu duoc dugc chiét v&i diclometan va cac 16p hitu co dugce két hop. Hon hop thu dugc
duoc rira véi 6x100 mL nude. Hdn hop dugc lam kho qua natri sulfat khan va duge ¢d dac
duéi chan khong. Cin duoc ap dung 1én cot silica gel v6i diclometan/metanol (30:1). Tao ra
260 mg (63%) (R)-3-(3-(4-amino-3—(4-(2,6-diﬂophenoxy)pheny1)-2—0x0-2,3-dihydro-IH-

imidazo[4,5-c]pyridin-1-yl)piperidin-1-y1)-3 -oxopropanenitril la chét ran mau nau.

Theo phwong phap & budc 4 clia vi du 2 tao ra (R)-2-(3-(4-amino-3-(4-(2,6-
diflophenoxy)phenyl)-2-0x0-2,3 -dihydrd- 1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-
carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin- 1-yl)pent-2-ennitril. LC-MS m/z: 699,2 (M+1)

Vidu 8
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Téng hop (R)-2-(3-(4-amino-3-(4-(2,3-diflophenoxy)phenyl)-2-0x0-2,3-dihydro-1H-
imidazo[4,5-¢]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-
yl)pent-2-ennitril

)

F
F

NH, Q

e
N

A

o)

O,

N
\\/N\Co
Bude 1

Dit vao binh thot ¢6 250-mL duge suc va duy tri voi khi quyén ctia 02, Cu(OAc)2
(6,96 g, 38,3 mmol, 1,00 duong lugng), pyridin (15,2 g, 192mmol, 5,00 duong luong) va 4A
mol, sang (5 g) trong diclometan (100 mL). Dung dich thu dugc duoc khudy trong 30 phut va
sau do6 2,3-diflophenol (5 g, 38,43 mmol, 1,00 duong lugng) va (4-bromophenyl)boronic axit
(15,4 g, 76,6 mmol, 2,00 duong luong) duoc thém. Dung dich thu dugc duge khuéy qua dém
& nhiét do phong. Hon hop thu dugc duge ¢6 dac dudi chan khong. Cian dugc ap dung l€n cot
silica gel v6i ete dau hoa. Tao ra 3,17 g (29%) of 1-(4-bromophenoxy)-2,3-diflobenzen la chét

dau khong mau.
Buéc 2

Dit vao binh day tron ba ¢b 250-mL duoc suc va duy tri v6i khi quyén tro cua nito, 1-
(4-bromophenoxy)-2,3-diflobenzen (3,17 g, 11,12 mmol, 1,00 duong luong) trong
tetrahydrofuran (100 mL). Dung dich 2,5 M cua nBuLi (6,7 mL, 1,50 duong luong) dugc thém
& -78 °C va dung dich thu dugc dugce khudy trong 30 phat va sau do trimetyl borat (2,32 g,
22.3 mmol, 2,00 duong lugng) duoc thém. Dung dich thu duoc duogc khuéy trong 3 h ¢ nhiét
dod phong. Phan tng sau d6 dugc dung béng cach thém HCI (2M). Dung dich thu duoc duoc
chiét véi 3x150 mL ete va cac 16p hitu co duoc két hop. Hon hop thu duge dugc rira véi 1x200

mL natri clorua (bdo hoa). Hon hop duge lam khd qua natri sulfat khan va dugc co dac dudi
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chan khong. Can dugc ap dung Ién cot silica gel voi diclometan/metanol (50:1). Taora 1l g

(36%) [4-(2,3-diflophenoxy)phenyl]boronic axit la chét rdn mau tring.

Theo phuong phap dugc md ta trong Vi du 2 nhung st dung [4-(23-
diflophenoxy)phenyl]boronic axit tao ra hop chét tiéu dé. LC-MS m/z: 699,2 (M+1).

Vidu9

Téng  hop (R)-2-(3-(4-amino-3-(3-flo-4-phenoxyphenyl)-2-ox0-2,3-dihydro-1H-
imidazo[4,5-¢]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-
yl)pent-2-ennitril

N7 N
x | N>=O
it
N
i CN
=
ﬁ\N\\/Nfo

Theo phuong phap dugc md td trong vi du 7 nhung st dung (3-flo-4-
phenoxyphenyl)boronic axit tao ra (hop chét tiéu dé& st dung cac phuong phap duge mo ta

trong Vi du 2. LC-MS m/z: 681,4(M+1).
Vidu 10

Téng  hop (R)-2-(3—(4-amino-3-(2-ﬂo-4-phen0xypheny1)-2-0x0-2,3-dihydro-lH-
imidazo[4,5-c]pyridin-1-yl)piperidin- 1-carbonyl)-4-metyl-4-(4-(oxetan-3 -yl)piperazin-1-
yl)pent-2-ennitril
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Theo phuong phip dugc md ta trong Vi du 7 nhung st dung (2-flo-4-
phenoxyphenyl)boronic axit (dugc diéu ché nhu md ta trong Don PCT 2012158764, 22/11/201
tao ra hop chét tidu dé. LC-MS m/z: 681,2 (M+1).

Vidull

Tong hop (S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro- 1 H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-
yl)piperazin-1-yl)pent-2-ennitril

o-Ph
NH,

NS

o
< N>=N

W

N

N K/N\Co

Budce 1

Dung dich ctia 2,4-diclo-3-nitropyridin (5 g, 25,9 mmol) trong DMF (50 mL) duogc
thém Et:N (5,2 g, 51,8 mmol) va (S)-tert-butyl 2-(aminometyl)pyrolidin-1-carboxylat (5,4 g,
27,2 mmol). Hon hop thu dugc duge khuéy & nhiét do phong qua dém, sau d6 dugc loc va
phan loc duoc ¢b dic dén khd. Can dugce xir ly voi nude (150 mL) va dugce chiét v6i DCM (30
mL x 3). Pha hitu co két hop dugc rira v6i nude mudi (40 mL), dugce lam kho qua NaxSOq, va
duoc cO0 dac dén khd. 6,9g tao thanh cua (S)-tert-butyl 2-(((2-clo-3-nitropyridin-4-
yl)amino)metyl)pyrolidin-1-carboxylat dugc st dung trong bude tiép theo ma khong can tinh

ché thém.
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Budc 2

Dung dich cua (S)-tert-butyl 2-(((2-clo-3-nitropyridin-4-yl)amino)metyl)pyrolidin-1-
carboxylat (6,9 g, 19,4 mmol) trong i-PrOH (100 mL) dugc thém bis(4-metoxybenzyl)amin
(7,5 g, 29,1 mmol) va TEA (5,9 g, 58,2 mmol). Hon hop duoc hdi luu qua dém. Sau khi lam
ngudi dén nhiét do phong, hdn hop duge ¢b dac dén kho. Can duoc tinh ché béng sdc ky silica
gel (chit rira gidi: ete dAu hoa / etylaxetat tir 5:1 dén 2:1) d@ tao ra 4,4g (S)-tert-butyl 2-(((2-
(bis(4-met0xybenzy1)amino)-3-nitropyridin-4-yl)amino)metyl)pyrolidin—1-carb0xy1at 1a chit

ran mau vang sang.
Buéce 3

Dung dich cua (S)-tert-butyl 2-(((2-(bis(4-metoxybenzyl)amino)-3-nitropyridin-4-
yl)amino)metyl)pyrolidin-1-carboxylat (4,4 g, 7,6 mmol) trong EtOH (100 mL) duoc thém
NH4Cl1 (2,0 g, 38,1 mmol) va HoO (10 mL), sau d6 thém timg mé bui k&m (2,5 g, 38,1 mmol)
trong khi khudy. Hon hop thu duge duge hdi luu trong 3 h trude khi loc qua xélit. Phan loc
dugc cod dac dé tao ra cdn ma dugc hoa tan lai trong nuée (50 mL) va duoc chiét véi etylaxetat
(100 mL x 3). Pha hitu co két hop duge rira v6i nuée mudi (400 mL), duge lam khd qua
NaSO4, dugc co6 dac dé¢ tao ra 2,9g (S)-tert-butyl 2-(((3-amino-2-(bis(4-
metoxybenzyl)amino)pyridin-4-yl)amino)metyl)pyrolidin—1-carboxylat la chét rin mau vang

sang dugc sir dung truc tiép trong budc tiép theo.
Budgce 4

Dung dich cua (S)-tert-butyl 2-(((3-amino-2-(bis(4-metoxybenzyl)amino)pyridin-4-
yl)amino)metyl)pyrolidin-1-carboxylat (2,9 g, 5,3 mmol) trong axetonitril khan (30 mL) dugc
thém CDI (2,6 g, 15,9 mmol) ting phan. Hon hop thu duge duge hdi luu trong 2 gio trude khi
coO dac dé tao ra cin ma duoc tinh ché bé‘mg sdc ky silica gel voi PE : EtOAc =2 : 1 dé tao ra
2,6g (S)-tert-butyl 2-((4-(bis(4-metoxybenzyl)amino)-2-0x0-2,3-dihydro-1H-imidaz0[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-carboxylat la chét rin mau vang sang dugc st dung truc tiép

trong bugc tiép theo.

Budce 5



53597 103/127

Dung dich cua (S)-tert-butyl 2-((4-(bis(4-metoxybenzyl)amino)-2-0x0-2,3-dihydro-
1H-imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-carboxylat (7 g, 12,2 mmol) trong DCM
khan (100 mL) dugc thém Cu(OAc) (2,2 g, 12,4 mmol), TEMPO (2,1 g, 13,4 mmol), sang
phan tir 4A (20 g) va EtsN (20 g, 196 mmol), sau d6 thém ting phan 4-phenoxyphenylboronic
axit (10,5 g, 48,9 mmol) trong khi khudy. Hn hop duoc khudy & nhiét d phong trong 78 h
du6i khi quyén O,. Dung méi duoc ¢d dic va can dugc tinh ché bang silica gel cdt v6i PE :
EtOAc = 2 : 1 dé tao ra (S)-tert-butyl 2-((4-(bis(4-metoxybenzyl)amino)-2-o0xo-3-(4-
phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-¢c]pyridin- 1-yDmetyl)pyrolidin-1-carboxylat

(3,2 g,36%) 1a chét rin mau vang sang.
Bude 5

(S)-tert-butyl 2-((4-(bis(4-metoxybenzyl)amino)-2-oxo-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-¢]pyridin-1-yl)metyl)pyrolidin-1-carboxylat (2 g, 2,7 mmol) duoc
hoa tan trong TFA (10 mL) va dugc khudy & nhiét do phong qua dém. Phan tmg dugc cd déc
va cin duoc pha lodng véi H20 (50 mL) va dugce chiét v6i EtOAc. Pha nudce duge diéu chinh
dén pH = 13 v6i NaOH nuée va duge chiét véi EtOAc (2 x 100 mL), va pha hitu co duge cd
dic dé tao ra 870 mg (S)-4-amino-3-(4-phenoxyphenyl)-1-(pyrolidin-2-ylmetyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on dugc sir dung trong budc tiép theo ma khong can tinh ché

thém.
Budce 6

Dung dich cua (S)-4-amino-3-(4-phenoxyphenyl)-1-(pyrolidin-2-ylmetyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on (200 mg, 0,5 mmol) trong DMF (10 mL) ¢ 0 °C duoc thém
Et;N (150 mg, 1,5 mmol), 2-xyanoaxit axetic (47 mg, 0,55 mmol) va HATU (284 mg, 0,75
mmol). Sau khi khudy trong 30 phat ¢ 0 °C, phan ung dugc rét vao nude (20 mL) va dugc
chiét bing EtOAc (30 mL trong hai 1an), pha hitu co dugc ¢d ddc va can dugc tinh ché bang
sac ky silica gel tach rira v6i PE : EtOAc=1:1 dé tao ra 70 mg (S)-3-(2-((4-amino-2-0x0-3-
(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-1 -yl)metyl)pyrolidin-1-yl)-3-

oxopropanenitril 1a chat ran mau trang.

Budce 7
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Dung dich cta (S)-3-(2-((4-amino-2-ox0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-yl)-3-oxopropanenitril (80 mg, 0,17 mmol), 2-
metyl-2-(4-(oxetan-3-yl)piperazin-1-yl)propanal (72 mg, 0,34 mmol) va pyrolidin (120 mg,
1,7 mmol) trong DCM (2 mL) & nhiét dd phong duogc thém tir tir clo(trimetyl)silan (69 mg,
0,68 mmol) nhé giot. Sau 30 phit, phan tng duoc pha loang véi DCM (20 mL) va duoc rira
v6i NaHCO3 nuée (20 mL). Lép hitu co duge 1am khd qua Na2SO4 khan, dugc loc va duge
0 dic dé tao ra cin tho, ma duoc tinh ché bang TLC didu ché dé tao ra (S)-2-(2-((4-amino-2-
0x0-3-(4-phenoxyphenyl)-2,3-dihydro- 1H-imidazo[4,5-c]pyridin-1-yl)metyl)pyrolidin-1-
carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril la chét rin mau trang (10
mg, 9%). LC-MS m/z: 662,8 (M+1).

Vidu 12

Téng hop (S)-1-((1-acryloylpyrolidin-2-yl)metyl)-4-amino-3-(4-phenoxyphenyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on

o-Ph
NHa Q
N7 N
W

Dung dich cua (S)-4-amino-3-(4-phenoxyphenyl)-1-(pyrolidin-2-ylmetyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on (200 mg, 0,17 mmol) va DIPEA (129 mg, 1,0 mmol) trong
DCM (2 mL) duge thém tr tir acryloyl clorua (45 mg, 0,50 mmol) nhé giot & 0 °C. Sau 30
phut, phin tmg dugc pha loang véi DCM (20 mL) va dugc rira v6i NaHCO3 nuée (20 mL).
L6p hitu co duge 1am kho qua NaxSO4 khan, duge loc va duogc ¢b dac dé tao ra can tho, ma
duoc tinh ché bang TLC didu ché dé tao ra 70 mg (S)-1-((1-acryloylpyrolidin-2-yl)metyl)-4-
amino-3-(4-phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on la chit rin mau tring. LC-
MS m/z: 455,9 (M+1).

Vidu 13



53597 105/127

Tong hop (S)-4-amino-1-((1-(but-2-ynoyl)pyrolidin-2-yl)metyl)-3-(4-
phenoxyphenyl)-1H-imidazo[4,5-c]pyridin-2(3H)-on

o-Ph

NH,
N T =0
XN
oy
N
o}

Dung dich cta (S)-4-amino-3-(4-phenoxyphenyl)-1-(pyrolidin-2-ylmetyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on (200 mg, 0,17 mmol) va DIPEA (129 mg, 1,0 mmol) trong
DCM (10 mL) duoc thém tir tr but-2-ynoyl clorua (50 mg, 0,50 mmol) nho giot 6 0°C.0,5h
sau, phan tmg duoc pha lodng v6i DCM (20 mL) va dugc rira v6i NaHCO3 nuée (20 mL). Lép
hitu co duoc lam kho qua NaxSO4 khan, duge loc va duge c6 dac dé tao ra can tho, ma duoc
tinh ché bang TLC diéu ché dé tao ra 50mg (S)-4-amino-1-((1-(but-2-ynoyl)pyrolidin-2-

yl)metyl)-3-(4-phenoxyphenyl)-1H-imidazo[4,5-¢]pyridin-2(3H)-on 12 chit rin mau tring.
LC-MS m/z: 467,9 (M+1).

Vi dy 14

Téng hop (R)-4-amino-1 -(1-(2-floacryloyl)piperidin-3-yl)-3-(4-phenoxyphenyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on

o-Ph

NH, ;:é

Y o
X N
Onf
i

Dung dich cua (R)-4-amino-3-(4-phenoxyphenyl)-1-(piperidin-3-yl)-1H-imidazo[4,5-
c]pyridin-2(3H)-on (154 mg, 0,38 mmol, 1,0 duong lugng) trong 2 mL DMF dugc thém
diisopropyletylamin (0,2 mL, 1,1 mmol). 2-floprop-2-enoic axit (51,8 mg, 0,580 mmol) dugc
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thém sau d6 HATU (97 mg, 1,1 mmol). Sau khi khudy 1h, vt liéu dugc tinh ché truc tiép bang
HPLC diéu ché (Shimadzu, cot C18; nudc pha dong véi 0,05% TFA va ACN (10% dén 90%
qua 20 phut). Cac doan duoc tinh ché duogc pha lodng v6i natri bicarbonat bdo hoa va DCM
va céc 1ép duoc tach. Lop hitu co duoc 1am kho véi MgSOs, dugc loc va duge cd dac. No
duogc hoa tan trong murc tdi thiéu ctia nude va axetonitril va duoc lam kho lanh dé thu duoc
65 mg (R)-4-amino-1-(1-(2-floacryloyl)piperidin-3-yl)-3-(4-phenoxyphenyl)-1H-
imidazo[4,5-c]pyridin-2(3H)-on 1a chit rin mau tring. LC-MS m/z: 474,1 (M+1).

Cac vi du sinh hoc
Vidul
Thir nghiém hoat tinh enzym ctia BTK

Thtr nghiém kinaza trén co s¢ Caliper (Caliper Life Sciences, Hopkinton, MA) dugc st
dung dé do we ché ctia hoat tinh kinaza BTK cta hop chit theo sang ché. Dich pha loAng hang
loat ctia cac hop chét thir duge u véi BTK téi to hop ctia nguoi (0,5 nM), ATP (16 uM) va co
chét peptit nhan phospho FAM-GEEPLY WSFPAKKK-NH: (1 pM) & nhiét d6 phong trong 3
h. Phan g sau d6 duge chim dut voi EDTA, ndng do cudi 20 mM va san phim phan img
duoc phosphoryl hoa dugc dinh lugng trén méy chép hinh dé ban Caliper (Caliper LabChip
3000). Phan trim trc ché dugc tinh todn ddi voi mdi dich pha loang hop chat va nong do ma
tao ra 50% tc ché duge tinh toan. Gi tri dugc thé hién 1a ICso. ICso di véi mot s hop chat

theo sang ché nhét dinh duoc dé xuat dudi day.

Hop chét sd trong
) ICs0 (uM)
Bang hop chat I

0,0082

2 0,0091
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3 0,0216
4 0,0078
5 0,0025
6 0,0059
7 0,0018
8 0,0239
9 0,0078
10 0,007

11 0,0786
12 0,0066
13 0,0211
14 0,0172
15 0,0723
16 0,0012
17 0,0133
18 0,0037
19 0,0078
20 0,0145

107/127
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21 0,0046
22 0,0048
23 0,0259
24 0,0047
25 0,0054
26 0,0035
27 0,0049
28 0,0048
29 0,0018
30 0,0015
31 0,0037
32 0,0029
34 0,0231
35 0,0262
36 0,0157
37 0,0043
38 0,0057
39 0,0053

108/127
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40 0,0057
41 0,0031
42 0,0041
43 0,0225
44 0,0033
45 0,0251
46 0,0131
47 0,0031
48 0,009

49 0,0128
50 0,0083
51 0,0241
52 0,012

53 0,0042
54 0,0178
55 0,0031
56 0,0078
57 0,0614

109/127
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58 0,0042
59 0,0026
60 0,0024
61 0,0025
62 0,0059
63 0,0014
65 0,0024
66 0,002

67 0,0012

Vidu?2

Do mtc chiém gii ciia & t€ bao don nhdn mau ngoai vi clia nguoi

110/127

Hiéu Iuc ctia cac hop cht dé e ché hoat tinh BTK ¢6 thé dugc danh gia bang céch lién

két céc hop chét véi dich ¢ té bao don nhan mau ngoai vi cia ngudi (PBMC) ma chira BTK.

Pham vi chiém giit ctia BTK dugc do sau khi xt 1y t€ bao véi céc hop chét va phat hién BTK

khong chiém giit thong qua viéc lién két v6i chiém gitr ciia (R,E)-N-(2-(4-(4-(3-(4-amino-3-

(2-flo-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1 -yl)piperidin-1-yl)-4-oxobut-2-en-

1-yl)piperazin- 1-yDetyl)-3-(5,5-diflo-7,9-dimetyl-5H-414,514-dipyrolo[ 1,2-¢:2',1'-

f][1,3,2]diazaborinin-2-yl)propanamit lam mau do.

Tém lai, méu ngudi thu duge tr tinh nguyén vién khoe manh va dugce phﬁn phdi 5 ml

trong mdi 9 éng 15 ml riéng biét. Dich pha loang hang loat clia hop chat dugc thir dbi véi kha

niang dugc thém céac ndng do cudi nay b4t diu & 10 uM va dugc pha lodng hang loat 3-1an dbi
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v6i tong s6 9 dich pha loang hang loat. Cac hop chét duoc dé tuong tac v6i mau trong 1 gio.
PBMC sau d6 duoc phén 1ap tr mdi 6ng str dung Ficoll. Cac PBMC dugc phan 1ap sau do
duge tao huyén phu loai trong 1 ml mdi trudng RPMI1640 va mAu do chiém gitt dugc thém
vao ndng do bang 1 uM cho mdi mau trong 1h. Cac PBMC dugc rira, duoc dung giai, va dugc
danh gia bang SDS-PAGE. Huynh quang trong gel dugc sir dung dé do pham vi wc ché cta
mAu do chiém git BTK lién két véi BTK. Sau do, tong BTK trong méi miu duge xéc dinh

bang k§ thuat Western blot v6i khang thé BTK (BD Bioscience Cat#611117).

Thir nghiém nay con duge thay dbi dé do do bén cia lién két BTK trong cac PBMC. O
ddy, ndng do ctia hop chit 2 uM dugc thém vao mau toan phén cta ngudi trong 1 gid. Céc
PBMC duoc phén 1ap str dung Ficoll, duoc rira, va dugc tao huyén phu lai trong mo1 trudng
hodc 1a trong 4 gid hodc 18 h ¢ 37 °C. Mau do chiém giit dugc thém vao ndng do bang 1 uM
cho mdi mAu trong 1 gid, va chiém gitt BTK sau d6 dugc xac dinh theo cach gidng nhu duoc

mo ta & trén.
Vidu3
Phong ta biéu hién CD69 trong céc mAu mau toan phan clia nguoi

Hoat héa thu thé té bao B dan dén ting hoat tinh BTK, huy dong canxi va hoat hoa té
bao B (xem Honigberg L.A., va cong su,Proc Natl Acad Sci U S A. 107:13075-80. 2010). Cac
chét e ché BTK thé hién chin hoat hoa té bao B nhu dugc do bang biéu hién CD69 (xem
Karp, R., va c¢éng su, Inhibition of BTK with AVL-292 Translates to Protective Activity in
Animal Models of Rheumatoid Arthritis. Inflammation Research Association Meeting, thang
9. 2010). CD69 duoc biéu hién sau khi hoat hoa té bao B 1a s do hoat tinh BTK trong méu
toan phan. Cac phan uge ciia mau toan phandugc u trude v6i dich pha lodng hang loat cua hop
chét thir trong 30 phut sau d6 hoat hoa véi khéang-IgM (dé Fab'2, 50 pg/ml). Cac mau dugc 4
qua dém ¢ 37° C va sau d6 dugc nhudm vé6i PE dénh dau khang CD20 va APC dénh dAu khang
CD69 (BD Pharmingen) trong 30 phut theo hudng dAn ctia nha sén xuAt. Mé4u toan phén sau
d6 duoc dung gidi va cac té bao gin trén bidu hién CD20 dugc dinh luong dbi v6i biéu hién
CD 69 bang FACS. Phin tram ¢ ché duoc tinh toan trén co s ddi chimg DMSO ddi v6i
khong wc ché va duoc v& d6 thi 1a chirc ning cua ndéng do hop chét thir tir d6 gia tri ICso duge

tinh toan.
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Vidu4
Uc ché chimg viém khép do colagen ¢ chudt

Uc ché trc ché ching viém khép do colagen & chudt (mCIA) 1a m6 hinh bénh ctia dong
vat tiéu chudn d6i véi viem khop dang thap. Nghién ctru truée ddy chung minh rang viéc tic
ché BTK 14 hiéu qua dé chin mCIA (xem Honigberg L.A., va cong su, Proc Natl Acad Sci U
S 4. 107:13075-80. 2010). Bt dau vao ngay 0 chudt DBA/1 dugc tiém véi nhil twong cia
colagen Loai II trong T4 dugc Freund day du. Chudt duoc taing cudng 21 ngay sau do dé dong
bd su phat trién ctia bénh. Sau khi phat trién bénh nhe, dong vat dugc tuyén chon trong nghién
ctru va 14y ngau nhién. Dung lidu qua dudng miéng, Q.D. thuong trong 11 ngay vd1 hop chat
thir hoc dexamethason (0,2 mg/kg) 1am dbi ching. Mot nhom chi nhan chat dan thudc. Cho
diém 1am sang (0 —4) dya trén pham vi sung tay va do trdm trong cua chimg viém Khap. Diém
cho tht ca bén chi duoc thém déi voi diém t6i da bing 16. Khang thé khang colagen va tong
Te duoc do déi véi mdi dong vat bang Elisa vao cudi nghién ctu (Bolder BioPath, Boulder,

CO).
Vidu5

Hdi phuc hoat tinh kinaza khi thdm tach dé dénh gid lién két cong héa tri khong dio

nguoc dugc voi dao ngugce duge

Hop chét va/hodc mudi duoc dung theo sang ché & n@)ng dd 16n hon 10 lan so véi gia
tri ICso cua n6 duoc thém vao dung dich cua protein kinaza (5 nM) trong dém chira 20 mM
Hepes [pH 7,5], 5 mM MgCl, 0,01% Triton X-100, va 1 mM dithiothreitol. Sau 60 phut & 22°
C, phén tmg duoc chuyén dén catxet thdm tach (0,1-0,5 mL Slide-A-Lyzer, MWCO 10 kDa,
Pierce) va duge thdm tach dbi voi 1 L dém (20 mM Hepes [pH 7.5], 5 mM MgCl, 0,01%
Triton X-100, va 1 mM dithiothreitol.) & 22° C. Dém thim tach dugc trao ddi hai 1an mdi ngdy
dén cubi thir nghiém. Cac phan udc duge loai ra tur catxet thAm tach mdi 24 gio va duge phin
tich ddi v6i hoat tinh kinaza protein. Hoat tinh kinaza cho mdi mu duge chuén héa dén ddi
chimg DMSO cho thoi diém d6 va dugc bicu hién 1a trung binh mean + SD. S& quan st thiy
rang hoat tinh kinaza s& trd lai trén thAm tach dbi v6i hop chét theo sang ché trong d6 R® 1a

xyano va khong tré lai ddi v6i hop chét theo sang ché trong d6 R* 1a hydro hogc flo.
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Vidub6
Phan tich phd khéi lugng

Kinaza protein ma ¢ ché boi hop chit va/hoic mubi duge dung theo sang ché c6 thé
dugc dua qua phan tich phd khéi lwong dé danh gia viée tao thanh phy phim cng hoa tri vinh
ctru, khong dao ngugc duge. Phuong phdp phén tich thich hop dé danh gia protein day du
nguyén ven hodc doan peptit tao ra khi phén cit trypxin ctia kinaza protein thuong la da biét
trong Iinh vuc (xem Lipton, Mary S., Ljiljana, Pasa-Tolic, Eds. Mass Spectrometry of Proteins
and Peptides, Methods and Protocols, tai ban l4n tht hai. Humana Press. 2009). Phuong phép
nay xac dinh phu pham protein vinh ctru, khong dao nguoc dugc bang cach quan sat dinh khoi
lugng ma tuong Umg voi khéi lugng ciia mau dbi chimg cong voi khdi lwong cua phu phim

khéng dao nguoc duge. Hai phuong phap nay duge mo ta dudi day.
Phan tich phd khdi lugng cta kinaza ddy du nguyén ven
Phuong phép:

Kinaza protein (5 pM) (nhu BTK) duoc G v6i hop chét theo sang ché (25 uM, 5 duong
lwong) trong 1 gid' & nhiét do phong trong dém (20 mM Hepes [pH 8,0], 100 mM NacCl, 10
mM MgCly). MAu déi chimg ciing dugc diéu ché ma khong ¢6 hop chét theo sing ché. Phan
ung duoc dung bang cach thém thé tich bang nhau ctia 0,4% axit formic, va cac mau duge
phén tich bang séc ky 1éng (cot Microtrap C18 Protein [Michrom Bioresources], 5% MeCN,
0,2% axit formic, 0,25 mL/phut; dugc tach rira véi 95% MeCN, 0,2% axit formic) va sic phé
khéi ESI ndi dong (LCT Premier, Waters). Khdi lugng phan tir ctia kinaza protein va phu pham
bét ky co thé dugc xac dinh v6i phén mém mé cudn MassLynx (xem don sang ché W02014

011900, va PCT/US2010/048916).

Céc két qua: Phan tich sfic phod khéi nguyén ven dd phan giai cao cta protein kinaza,
nhu BTK, ma bi trc ché bai hop chat theo sang ché trong d6 R® 1 xyano s& tao ra quang phd
tuwong ty v6i kinaza khong cé chét e ché (vi du mau dbi ching). S& khdng ¢6 sy tao thanh
dinh m&i trong khéi phé tuong tmg v6i khdi lugng phan tir cia kinaza cong v6i khoi lugng
phéan tir ciia hop chdt. Nguoc lai, phan tich sic phd khoi nguyén ven do phén gidi cao cia

kinaza protein ma bi rc ché béi hop chit theo séng ché trong d6 R® 1 hydro hoic flo s& tao ra
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su hinh thanh dinh méi (vi du dinh khong 6 trong mau ddi chimg khong ¢6 chét trc ché) trong
khé pho tuong tmg vi khdi lwong phén tit clia kinaza cdng voi khdi luong phén tir ciia chit
trc ché kinaza khong ddo nguoc duge. Trén co s¢ thir nghiém nay, phu phém protein khong

dao ngugce dugce nay s€ la rd rang dbi voi chuyén gia trong linh vyec.
Phan tich phd khéi lugng clia ty hoai trypxin kinaza
Phuong phép:

Protein (10-100 pmol) dugc u voi hop chit va/hoic mudi duge dung theo sang ché
(100-1000 pmol, 10 duong lwong) trong 3h trude khi tu hoai trypxin. lodoaxetamit ¢6 thé duoc
str dung lam chat alkyl hoa sau khi 0 hop chit. Mu doi chimng con duge diéu ché ma khong
su dung hop chét va/hoic mudi duge dung theo sang ché. Dé tiéu hoa trypxin phan uéc 1 pl
(3,3 pmols) duoc pha lodng véi 10 ul 0,1% TFA truge khi rat vi C18 Zip truc tiép lén dich
MALDI st dung alpha xyano-4-hydroxy xinnamic axit lam ma trén giai hép (5Smg/mol trong
0,1% TFA:Axetonitril 50:50) hogc Sinapinic axit lam ma trdn giai hap (10mg/mol in 0.1%
TFA:Axetonitril 50:50) (xem PCT/US2010/048916).

Céc két qua: Phan tich sc phd khdi do phan giai cao cla cac doan trypxin cia kinaza
ma bi e ché béi hop chét va/hodc mudi duoc dung theo sang ché trong d6 R?*1a xyano, s& tao
ra phd twong tu v6i kinaza khong c6 mit chét (rc ché (vi dy mau ddi chimg). S& khdng c6 bang
chirng ctia peptit cai bién ma khong c6 trong mau dbi chung. Trén co s thir nghiém nay, phu
pham protein khong vinh ctru, khong dao nguoc duoc s& hién nhién dbi v6i chuyén gia trong

linh vuec.

Nguoc lai, phén tich sic phd khdi d6 phan giai cao cta cac doan trypxin cia kinaza ma
bi (rc ché béi cac hop chét theo sang ché trong d6 R? 1a hydro hoic flo, s€ tao ra ph6 ma bao
odm peptit cai bién ma khong ¢6 trong mau doi chimg. Trén co s¢ thir nghiém nay, phu pham
protein khong dao ngugc duge sé hién nhién dbi véi chuyén gia trong linh vuc. Ngoai ra, trén
co s& khoi luong chiét xuét va mau phan doan MS-MS , trinh ty cta peptit bién ddi c6 thé

duoc ghi nhan, nho d6 xéac dinh goc xystein ma la vi tri bién doi cdng hoa tri.

Vidu7
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Xéc dinh Thoi gian 6n dinh Thubc-Kinaza

Sau day 12 phuong phép ma c6 thé duge dung dé phan biét xem hop chét thé hién toc
dd phén tach cham hodc khong tdn tai tr BTK, nhu thuong xay ra néu lién két cong hoa tri
duoc tao thanh gitra hop chét va dich. Chi bao ddi v6i phan tich cham 1a kha ning cta hop
chét ¢6 1oi dé chin lién két cua phan tir danh diu huynh quang i luc cao v6i vi tri hoat tinh
kinaza, nhu dugc phat hién st dung chuyén tai nang luong cong hudng huynh quang phén giai
thoi gian (TR-FRET). Thir nghiém dugc thuc hién trong dém chira 50 mM Hepes pH 7,5, 10
mM MgCla, 0,01% Triton X-100, va 1 mM EGTA.

Buéc thit nhit cia quy trinh 1a & 500 nM BTK (Invitrogen Cat. #PV3587) v6i 1,5 uM
hop chét theo sang ché trong 30 phut trong thé tich bang 10 pL. Hon hop sau d6 dugc pha
loing 5 14n bang cach thém 40 uL dém. Thé tich 10 pL cta dung dich kinaza/hop chét duoc
pha loang sau d6 duoc thém vao giéng cua tAm 384 giéng thé tich nho (nhu Greiner Cat.
#784076). Dbi v6i miu do cho dao nguoc ciia tuong tac lién két kinaza-hop chat, dung dich
canh tranh chira ca cht danh d4u huynh quang ai luc cao va khang thé lién hop v6i Europium
duge didu ché. Ddi voi BTK, dung dich canh tranh chira 1,5 uM chit danh diu 178 (Invitrogen
Cat. #PV5593), ma 1a phdi tir 4i luc cao doc quyén ddi véi BTK lién hop voi flophore
AlexaFluor 647. Dung dich canh tranh con chira 80 nM khéang thé khang polyhistidin lién hgp
v6i Buropium (Invitrogen Cat. #PV5596) ma dugc thiét ké dé lién két nhan tinh ché
polyhistidin trong BTK.

Sau khi thém 10 pL dung dich canh tranh cta tAm Greiner, hon hop duge 0 trong mot
gidr hodc hon @& cho phép thoi gian phan tich cau céc chét e ché khong cong hoéa tri va lién
két cac chit danh d4u 4i luc cao. Ky vong 1a cac chét e ché cong hoa tri va phén tach chdm
s& chan lién két cia chét danh déu trong khi céc chét ¢ ché khong cong hoéa tri phén tach
nhanh thi khong. Lién két ctia chit ddnh déu véi BTK dugc phat hién st dung TR-FRET gitra
gbc Europium ctia khang thé khéang histidin va nhom AlexaFluor 647 cia chét danh dau 178.
Lién két dugc danh gia st dung dung cu tao 4o anh Perkin Elmer (Model 2101) dugc trang bi
thiét bi loc va guong thich hop véi thir nghiém TR-FRET loai LANCE. Dt liéu dugc vé dd
thi & ty 1€ phén trim cta tin hiéu thu duge khong ¢6 hop chét canh tranh. Tin hiéu nén thu

duoc bing cach bo qua BTK tir phén tmg. Néu hop chét la chit te ché cdng hoa tri khong dio
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nguoc dugc, chit danh diu s& chin hoan toan khoi lién két voi dich trong subt toan bo thoi
gian thir nghiém. Néu hop chét 1a chét e ché cong héa tri dao nguge dugc, chit danh du s&
lién két dich nhu hop chét phan tach tir dich. D& do do bén, khoang chiém gitr ddi v6i céc hop

chét duoc boc 16 & day & 1, 6, va 24 gid rira troi dugce thé hién dudi day.

Hop chit trong | % chiém giit & Hop chédt trong | % chiém git &
Bang hop chét I & Béang hop chat I &
trén 1, 6,va24 gio trén 1, 6, va 24 gio
1 97,036 10 94,392
82,199 77,985
70,975 49,145
2 93,602 12 95,906
85,49 96,44
65,826 90,847
3 65,626 13 91,54
58,519 83,963
46,073 49,152
4 90,005 14 91,481
66,344 76,396
18,2 22,922
5 93,773 15 91,927
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83,103 85,356
57,488 50,188
6 94,404 16 96,326
86,64 97,673
67,505 102,07
7 61,932 17 81,247
-1,3946 78,623
-12,344 74,744
8 93,335 18 93,065
89,195 73,513
80,873 31,704
9 93,363
70,733
31,4

Vidu 8§

Kha ning dao ngugc cia lién ket

Nghién ctru sau day dugc phat trién dé xé4c dinh xem hop chit tao thanh lién két cong

hoa tri khong thé ddo ngugc hodc lién két cong hoa tri c6 thé ddo nguoc vdi cac dich cia no

hay khong. Cac phan tng dugc dicu ché voi dich protein & ndng do cao hon so véi cac hop
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chét ¢6 loi. Ca hop chét cOng hoéa tri dao ngugce duge va khong ddo nguge dugce lién két dich
va trd nén nghéo tir dung dich. Sau d6 phan img dugc x& ly bang nhidu bao gdm ca lam bién
tinh v6i 5 M guanidin hydroclorua va ty hoai véi trypxin, pha vo nép ding cta dich. S& thay
ring viéc nhiéu nay dua cac hop chét cong hoéa tri dao nguge duoc thanh dung dich do sy phén
ly tir dich trong khi cac hop chét cong hoa tri khong ddo nguge duge van lién két voi dich.
Nong do cia hop chét trong dung dich dugc danh gia ca trude va sau khi 1am nhiéu st dung
shc k¥ 16ng hidu nang cao (HPLC) lién hop v6i séc phd khdi doi. St dung kg thudt nay, co the
chirng minh rang hop chét cong hoa tri khong dao ngugce duge theo sang ché trong d6 R* 1a
hydro hodc flo dugc lam ngheo tir dung dich ¢ ca trang thai ty nhién va lam nhiéu, trong khi
cac hop chit dugc boc 16 & day trong d6 R? 1a xyano duge lam ngheo & trang thai gip nép
nhung tré lai dung dich sau khi lam nhiém dich ching minh rang cic hop chét nay tao thanh

lién két cdng hoa tri ddo nguoc duoc.
Vi dy phdi phim
Sau day la duoc pham dai dién chira hop chét c6 Cong thire (I).
Phéi pham vién nén

Céc thanh phan sau ddy dugc tron k¥ va nén vao vién nang co ranh.

Thanh phan Dinh lvong mdi vién nén mg
hop chét theo séng ché 400

bdt ngod 50
croscarmeloza natri 25

lactoza 120

magie stearat 5

Phoi pham vién nang

Céc thanh phan sau ddy dugc tron k¥ va nap vao vién nang gelatin vo cung.
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Thanh phéan Dinh luong mdi vién nang mg
hop chét theo sang ché 200

dich phun lactoza dugc lam khd 148

magie stearat 2

Phéi pham tiém duoc

Hop chét theo sang ché (vi du, hop chét 1) trong 2% HPMC, 1% Tween 80 trong nuée
DI, pH 2,2 v6i MSA, q.s. dén it nhit 20 mg/mL

Sang ché trén day dugc mo té chi tiét bang cach minh hoa va vi du, nham muc dich lam
r5 va dé hidu. Do d6, can hiéu ring phan md ta trén chi nhim minh hac va khong gi6i han.
Pham vi cua sang ché ¢6 thé, do d6, duge xac dinh khong vién dan dén phén mo ta trén day,
ma thay vao d6 dugc xdc dinh vién dan dén yéu cau bao ho kém theo sau ddy, cung vdi toan

bd pham vi tuong duong véi yéu ciu bao ho nay.



53597 120/127

YEU CAU BAO HOQ

1. Hop chét dwgc chon tir nhém sau:

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4,4-dimetylpent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-(1-metylxyclobutyl)acrylonitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-morpholinopent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yD)piperidin-1-carbonyl)-4-metyl-4-(4-(2,2,2-trifloety l)piperazin-1-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-¢]pyridin-
1-y])piperidin-1-carbonyl)-4-metyl-4-(1-metylpiperidin-4-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-xyclobutylacrylonitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-(4-(2-metoxyetyl)piperazin-1-yl)-4-metylpent-2-ennitril;
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(R)-metyl 4-(5-(3-(4-amino-2-0xo0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)piperidin-1-yl)-4-xyano-2-metyl-5-oxopent-3-en-2-yl)piperazin-1-

carboxylat;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-6-hydroxy-4-(2-hydroxyetyl)hex-2-ennitril;

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4,4-dimetylpent-2-ennitril;

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-
yl)pent-2-ennitril;

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
¢]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-morpholinopent-2-ennitril;

(S)-metyl 4-(5-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-yl)-4-xyano-2-metyl-5-oxopent-3-en-2-yl)piperazin-

1-carboxylat;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-metyl-3-oxopiperazin- 1-yl)pent-2-ennitril;

2-((R)-3-(4-amino-2-ox0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-((3R,5S)-3,5-dimetylpiperazin-1-yl)-4-metylpent-2-

ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-

1-yl)piperidin-1-carbonyl)-3-(tetrahy dro-2H-thiopyran-4-yl)acrylonitril;
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(R)-2-(3~(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5 -c]pyridin-
1-yl)piperidin- 1-carbonyl)-4-metyl-4-(3-oxopiperazin-1-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-3-(4-(2,6-diflophenoxy)phenyl)-2-o0x0-2,3-dihydro-1H-
imidazo[4,5-¢]pyridin-1-yl)piperidin- 1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-
1-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-3-(4-(2,3-diflophenoxy )phenyl)-2-0x0-2,3-dihydro- 1H-
imidazo[4,5-¢]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3 -yl)piperazin-
1-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-3-(3-flo-4-phenoxyphenyl)-2-0xo0-2,3-dihydro- 1H-imidazo[4,5-
c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3 -yl)piperazin-1-yl)pent-2-

ennitril;

(R)-2-(3-(4-amino-3-(2-flo-4-phenoxyphenyl)-2-oxo-2,3-dihydro- 1H-imidazo[4,5-
c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3 -yl)piperazin-1-yl)pent-2-

ennitril;

(R)-2-(3-(4-amino-3-(3-metyl-4-phenoxyphenyl)-2-0x0-2,3 -dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3 -yl)piperazin-1-yl)pent-2-

ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxypheny1)-2,3-dihydro- 1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-(5,6-dihydro-[1,2,4]triazolo[4,3 -a]pyrazin-7(8H)-yl)-4-

metylpent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro- 1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(3-metyloxetan-3 -yl)piperazin-1-yl)pent-2-

ennitril;
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(R)-2-(3-(6-amino-8-oxo-7-(4-phenoxyphenyl)-7H-purin-9(8H)-yl)piperidin-1-
carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-ennitril;

(R)-2-(3-(6-amino-8-ox0-7-(4-phenoxyphenyl)-7H-purin-9(8H)-yl)piperidin-1-
carbonyl)-3-(4-metyl-1-(oxetan-3-yl)piperidin-4-yl)acrylonitril;

(R)-2-(3-(6-amino-8-0x0-7-(4-phenoxyphenyl)-7H-purin-9(8H)-yl)piperidin-1-
carbonyl)-4-metyl-4-(4-(3-metyloxetan-3-yl)piperazin-1-yl)pent-2-ennitril;

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-(4-metylpiperazin-1-yl)pent-2-

ennitril;

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-(4-metyl-3-oxopiperazin-1-
yl)pent-2-ennitril;

(S)-2-(2-((4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)metyl)pyrolidin-1-carbonyl)-4-metyl-4-(metyl(oxetan-3-yl)amino)pent-

2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-(4-metyltetrahydro-2H-pyran-4-yl)acrylonitril;

(R)-2-(3-(4-amino-3-(4-(2-flophenoxy)phenyl)-2-ox0-2,3-dihydro-1H-imidazo[4,5-
clpyridin-1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-

ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-

1-yD)piperidin-1-carbonyl)-3-(1-oxidotetrahydro-2H-thiopyran-4-yl)acrylonitril;
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(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-(4-etyl-3-oxopiperazin-1-yl)-4-metylpent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-xyclopropylacrylonitril;

(R)-2-(3~(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-(4-metyl-1-(oxetan-3-yl)piperidin-4-yl)acrylonitril;

(R)-tert-butyl 4-(5-(3-(4-amino-2-oxo0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-yl)-4-xyano-2-metyl-5-oxopent-3-en-2-

yl)piperazin-1-carboxylat;

(R)-4-(4-axetylpiperazin-1-yl)-2-(3-(4-amino-2-oxo-3-(4-phenoxyphenyl)-2,3-
dihydro-1H-imidazo[4,5-¢]pyridin- 1-yl)piperidin-1-carbonyl)-4-metypent-2-ennitril;

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c|pyridin-
1-yl)piperidin-1-carbonyl)-4-((1R,5S)-3-o0xa-8-azabixyclo[3.2.1]octan-8-yl)-4-

metylpent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbony1)-3-(1-phenylxyclopropyl)acrylonitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-(piperazin-1-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-(1-metylxyclopropyl)acrylonitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4,4-dimetyl-5-(4-metylpiperazin-1-yl)-5-oxopent-2-ennitril;
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(R)-5-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-¢]pyridin-
1-yl)piperidin-1-yl)-4-xyano-N,N,2,2-tetrametyl-5-oxopent-3-enamit;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yD)piperidin-1-carbonyl)-4,4-dimetyl-5-(4-(oxetan-3-yl)piperazin-1-yl)-5-oxopent-2-

ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo [4,5-c]pyridin-
1-yD)piperidin-1-carbonyl)-3-(2,2-difloxyclopropyl)acrylonitril;

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo [4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-((1R,5S)-3-oxabixyclo[3.1 .0]hexan-6-yl)acrylonitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1 H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbony!)-4-metyl-4-(6-(4-metylpiperazin-1 -yl)pyridin-2-yl)pent-2-

ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1 H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-(pyridin-2-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro- 1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-(4-(4-metylpiperazin-1 -yl)pyrimidin-2-yl)pent-2-

ennitril;

(R)-4-amino-2-(3-(4-amino-2-0xo0-3-(4-phenoxypheny1)-2,3 -dihydro-1H-imidazo[4,5-
c]pyridin-1-yl)piperidin-1-carbonyl)-4-metylpent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1 H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-(3,3-diflopyrolidin-1 -yl)-4-metylpent-2-ennitril;
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2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-((S)-3-metoxypyrolidin-1-yl)-4-metylpent-2-ennitril;

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-((R)-3-metoxypyrolidin-1-yl)-4-metylpent-2-ennitril;

2-((R)-3-(4-amino-2-o0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-((R)-6-oxohexahydropyrolo[ 1,2-a]pyrazin-
2(1H)-yl)pent-2-ennitril;

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c|pyridin-
1-yl)piperidin-1-carbonyl)-4-((R)-2-(metoxymetyl)pyrolidin-1-yl)-4-metylpent-2-

ennitril;

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-((S)-2-(metoxymetyl)pyrolidin-1-yl)-4-metylpent-2-

ennitril;

2-((R)-3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-4-metyl-4-((S)-6-oxohexahydropyrolo[ 1,2-a]pyrazin-
2(1H)-yl)pent-2-ennitril;

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yl)piperidin-1-carbonyl)-3-(4-etyltetrahydro-2H-pyran-4-yl)acrylonitril; va

(R)-2-(3-(4-amino-2-0x0-3-(4-phenoxyphenyl)-2,3-dihydro-1H-imidazo[4,5-c]pyridin-
1-yD)piperidin-1-carbonyl)-3-(4-(metoxymetyl)tetrahydro-2H-pyran-4-yl)acrylonitril;

ho#c mudi duge dung cua bat ky trong so cac hop chat néu trén.
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2. Duoc phém chira hop chét va/hodc mudi duoc dung theo mot diém 1 va ta duoc

dugc dung.





