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va quy trinh giiéu ché no. Hop cl}ét nay la htru ich dé 1am dugc pham. Sang ché con dé cap
dén dugc pham va dugc pham két hop chtra hop chat nay.
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Linh vwe ky thuat dwec dé cap
Sang ché dé cap dén hop chit 4H-pyrolo[3,2-c]pyridin-4-on dugc thé va quy
trinh diéu ché n6. Hop chét nay 12 hitu ich dé 1am dugc pham.
Tinh trang ky thuit ciia sing ché

Mot trong sd nhitng dic tinh co ban nhét cta cac té bao ung thu 1 kha ning cla
chiing chiu dugc su ting sinh man tinh trong khi & cdc md binh thudng viéc di vao va
tién trién qua chu ky phan chia té bao duoc kiém soat mot cach chit chg @& ¢am bao sy
nodi can bang cia sd lugng té bao va duy tri chitc ning mo binh thudng. Viéc mét kiém
soat ting sinh dugc nhén manh 13 mdt trong s6 sau dAu hiéu ciia bénh ung thu [Hanahan
D and Weinberg RA, Cell 100, 57, 2000; Hanahan D and Weinberg RA, Cell 144, 646,
2011].

Chu ky phén chia t& bao (hodc chu k¥ té bao) clia sinh vat nhan chuan dam bao
su sao chép cua by gen va su phin phéi ctia n6 cho t bao con chau bang cach di qua
trinh tu dugc sip xép va diéu hoa ctia bién thé gen. Chu ky té bao dugc chia thanh bbn
pha lién tuc:

1. Pha G1 1a thoi gian trude khi sao chép ADN, trong d6 té bao phat trién va

nhay véi su kich thich bén ngoai.

2. Trong pha S t& bao sao chép ADN cua n6, va

3. trong pha G2 thuc hién viéc chudn bi dé di vao sy phan bao nguyén nhiém.

4. Trong qua trinh phén bao nguyén nhiém (pha M), cac nhi®m sic thé da duoc
sao chép nhan dugc sir Gng ho riéng biét bang thiét bi thoi dugc tao ra tir cac soi
thoi, va viéc chia té bao thanh hai té bao con chau két thic.

Pé dam bao do trung thuc cao khic thuong can c6 dé phan bd mdt cach chinh
x4c cia cAc nhidm séc thé cho t& bao con chéu, viéc chuyén tiép qua chu ky té bao duoc
didu hoa va kiém soat mot cdch nghiém ngit. Céc enzym cn thiét cho sy tién trién qua
chu ky nay phai dugc hoat hoa vao ding thoi diém va ciing duogc tit di ngay khi di qua
pha tuong Ung. Piém kiém soat trong tng ("diém kiém so4t") s& dimg hoic lam tré sy
tién trién qua chu ky t& bao néu phat hién ra sy hu hai cia ADN, hodc viéc sao chép
ADN hoic tao thanh thiét bi thoi chua két thic. Piém kiém soat qué trinh phén bao

nguyén nhiém (con duge goi 1a didm kiém soét thoi hodc diém kiém soat t6 hop thoi)

-2-



27011

kiém soat viéc gén mot cach chinh xac sgi thoi cia thiét bi thoi vao vung gén thoi (diém
gin két ciia soi thoi) ctia cdc nhiém sdc thé da duogc sao chép. Piém kiém soét qua trinh
phén bao nguyén nhiém s& hoat dong mién sao c6 ving gin thoi khong gin két va tao
ra tin hiéu chd nhim cung cp thoi gian thoi gian cho viéc phan chia té bao dé dam bao
ring m&i ving gén thoi dugc gin vao mot cuc thoi, va dé hiéu chinh 15i gin két. Do
véy, diém kiém soat qua trinh phan bao nguyén nhi®m s& ngdn ngira t& bao phan bio
nguyén nhiém khong bi phan chia té bao hoan chinh v6i cac nhiém sic thé khong gén
két hodc gin két nham [Suijkerbuijk SJ and Kops GJ, Biochem. Biophys. Acta 1786,
24, 2008; Musacchio A and Salmon ED, Nat. Rev. Mol. Cell. Biol. 8, 379, 2007]. Mot
khi tt ca céc ving gin thoi duoc gin két véi thoi phan bao nguyén nhiém theo kiéu
ludng cuc (hai cuc) chinh xéc, diém kiém soét duoc théa man va té bao budc vao pha
sau va tiép tuc dén hét qua trinh phan bao nguyén nhiém.

Diém kiém so4t qua trinh phan bao nguyén nhiém dugc thiét 1ap bang mang luéi
phirc gdbm nhiéu protein thiét yéu, bao gdm céc thanh vién ctia hg MAD (mitotic arrest
'_c‘i‘eﬁcient, MAD 1-3) va Bub (Budding uninhibited by benzimidazol, Bub 1-3), Mps1
kinaza, c¢dc20, ciing nhu céc thanh phén khac [xem Bolanos-Garcia VM and Blundell
TL, Trends Biochem. Sci. 36, 141, 2010], nhiéu protein nay dugc biéu hién qué mirc &
té bao tang sinh (vi du té bao ung thu) va md [Yuan B et al., Clin. Cancer Res. 12, 405,
2006]. Chuc nang chinh cua diém kiém soét qué trinh phan bio nguyén nhiém khong
thoa man 12 nhdm gift phirc thiic ddy ky sau/xyclosom (APC/C) & trang théi bét hoat.
Ngay khi diém kiém soat dugc théa man APC/C ubiquitin-ligaza huéng xyclin B va
securin dé phan huy theo kiéu thily phan dan dén viéc tach cac cip nhidm sic thé va di
ra khoi qua trinh phan bao nguyén nhiém.

Céc thé dot bién bAt hoat ciia Ser/Thr kinaza Bub1 ngan ngira viéc lam tré trong
qué trinh tién trién qua sy phan bao nguyén nhiém khi xu Iy t& bao ndm men S.
cerevisiae bing thudc 1am mét én dinh sgi thoi, nhim nhan dién Bubl 1a protein diém
kiém so4t phan bao nguyén nhiém [Roberts BT ez al., Mol. Cell Biol., 14, 8282, 1994].
RAt nhidu cong b gin day di cung cép cac bang chiing cho thiy Bub1 c6 nhiéu vai trd
trong qué trinh phan bao nguyén nhiém, nhu d3 duoc Elowe xem xét [Elowe S, Mol.
Cell. Biol. 31, 3085, 2011. Cu thé, Bubl 13 mdt trong sb cac protein diém kiém soat
phan bao nguyén nhiém dAu tién gin két voi ving gén thoi ctia cic nhiém séc thé da

duogc sao chép va co thé c6 vai trd 1am protein khung d€ ciu thanh phirc diém kiem soét
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phén bao nguyén nhiém. Thém vao d6, qua qua trinh phosphoryl héa histon H2A, Bubl
dinh vi protein shugoshin vao vuing doan trung tdm cta cac nhi®m sic thé dé ngan ngira
su chia tdch s6m cuia cac cip nhiém sic thé [Kawashima et al. Science 327, 172, 2010].
Ngoai ra, ciing véi Histon H3 phosphoryl héa ¢ Thr-3, protein shugoshin ¢6 chirc néng
nhu vi tri gin két cho phirc hanh khéch nhiém sic thé bao gdm protein survivin,
borealin, INCENP va Aurora B. Phirc hanh khach nhiém sic thé duoc théy 1a b0 cam
bién d0 cang trong co ché diém kiém soét phan bao nguyén nhiém, ma né hoa tan cac
gin két soi thoi-viing gén thoi dugc tao thanh nhim nhu gin két syntelic (ca hai ving
gén thoi cung kiéu gén vao mot cuc thoi) hodc meroteiic (mot ving g'fm thoi dugc gén
vao hai cuc thoi) [Watanabe Y, Cold Spnhan Harb. Symp. Quant. Biol. 75, 419, 2010].
Céc dit lidu gin day @& xuét rang viéc phosphoryl héa histon H2A & Thr 121 bing Bubl
kinaza 13 da dé dé dinh vi AuroraB kinaza dé hoan thanh diém kiém so4t viéc hiéu chinh
gén két nhdm [Ricke et al. J. Cell Biol. 199, 931-949, 2012].

Chirc ning diém kiém so4t phan bao nguyén nhiém khong hoan chinh da dugc
lién két vé6i tinh bdi khong chinh va tao u [Weaver BA va Cleveland DW, Cancer Res.
67, 10103, 2007; King RW, Biochim Biophys Acta 1786, 4, 2008]. Trai lai, sy rc ché
hoan toan diém kiém so4t phan bao nguyén nhiém da duge thira nhan la dan dén sy tach
nhi®m sic thé sai 1éch trAm trong va gy ra qua trinh chét theo 14p trinh & cac té bao
khdiu [Kops GJ et al., Nature Rev. Cancer, 5, 773, 2005; Schmidt M and Medema RH,
Cell Cycle, 5, 159, 2006; Schmidt M and Bastians H, Drug Res. Updates 10, 162, 2007].
Do d6, viéc loai b diém kiém soat phan bao nguyén nhiém thong qua sy tc ché duoc
Iy cac hop phén clia diém kiém soat phan bao nguyén nhiém, nhu Bub1 kinaza, thé hién
mdt phuong phép méi trong didu tri rdi loan ting sinh bao gdm céc khéi u rin nhu
cacxinom, sacOm, cac bénh bach cu va bénh 4c tinh dong lympho hodc céc 161 loan
khac két hop v6i su ting sinh té bao khong thé kiém soat dugc.

Sang ché dé cap dén hop chit héa hoc c6 kha ning rc ché Bubl kinaza.

Céc thubc chéng phan bao nguyén nhiém duogc phat trién nhu vinca alkaloid,
taxan hodc epothilon hoat hoa diém kiém soat phan bao nguyén nhiém, khién cho su
phan bao nguyén nhiém nging lai bing cach lam n dinh hozc 1am bat 6n dong luc soi
thoi. Viéc ngirng lai nay ngan ngira viéc tch céc nhidm sic thé da duogc sao chép dé tao
thanh hai té bao con chau. Viéc ngimg lai dugc kéo dai trong qua trinh phén bao nguyén

nhidm 1am cho té bao di ra khéi qué trinh phan bao nguyén nhiém ma khong c6 sy phan
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bao (giam hodc phong theo phan bao nguyén nhiém) hogc roi vao thim hoa phan bao
nguyén nhiém din dén 1am chét t& bao [Rieder CL va Maiato H, Dev. Cell 7, 637, 2004].

Tr4i lai, chit trc ché Bub1 ngin ngira viéc tao thanh va/hodc chic ning cia diém
kiém so4t phan bao nguyén nhiém va/hodc co ché hiéu chinh gin két nhdm soi thoi-
viing gén thoi, ma cubi cing 12 din dén viéc phan ly nhiém sic thé nghiém trong, gay
ra céi chét theo chuong trinh va 1am chét té bao.

Phét hién nay cho thdy ring chét irc ché Bub1 c6 thé 1a phép trj liéu c6 gid tri dé
dléu tri rdi loan ting sinh di kém véi cdc qud trinh ting sinh té bao khong kiém soat
“duqc gia ting nhu vi dy, bénh ung thu, bénh viém, bénh viém khép, bénh do virut, bénh
tim mach, hodc bénh ndm & dong vat mau néng nhu ngudi.

WO 2013/050438, WO 2013/092512, WO 2013/167698, WO 2014/147203, WO
2014/147204, W02014202590, W02014202588, W02014202584, W02014202583
boc 16 indazol duge thé, pyrazol dugc thé, xycloalkylpyrazol dugc thé, 1a cac chét G
ché Bub1 kinaza.

WO 2010/145998 bdc 16 din xuét pyrimidinylpyrolopyridinon, c6 thé hiru ich
lam chét trc ché kinaza.

Ban chit ky thuit ciia sing ché

Do su that 1a cac bénh ung thu dic biét dugc biéu hién béng cac qué trinh ting
sinh té bao khong kiém soat & md ciia cac co quan khéc nhau trong co thé nguoi hoic
d6ng vat van khong dugc coi 1a bénh kiém soat duoc & mirc du bang céc liéu phap thudc
sin ¢6, muc dich clia sdng ché 13 tim ra thudc c6 tac dung diéu tri méi, t6t hon 1a Grc ché
cac dich méi va cung cép cac lua chon tri liéu méi (vi du, thudc c6 dic tinh dugce ly
duogc cai thién).

Do d6, chét trc ché Bub1 1a hop chét c6 gia tri ma c6 thé 1a phép tri liéu lya chon
bd sung du & dang riéng ré& hodc két hop véi thube khac.

Theo khia canh thi nhét, sang ché dé cap dén hop chét c6 cong thirc chung (1):
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trong do:

Rl
R2

1a hydro, C1-Cs-alkyl hodc C1-Cs-haloalkyl;
14 hydro, C1-Cs-alkyl hodc C1-Cs-haloalkyl; hodc

R! va R? cing v6i nguyén tir cacbon ma chiing gén vao tao thanh nhéan xycloalkyl ¢6 3

R

R4
RA
RB

dén 6-canh;

1a hydro, C1-Cs-alkyl, C1-Cs-haloalkyl, R''-C(O)-, R''O-C(O)- hosc phenyl-Ci-
Cs-alkyl-, trong d6 nhdm phenyl nay tuy y duoc thé, mot hodc nhiéu 1an, doc 1ap
v6i nhau, bang R;

14 hydro, C1-Cs-alkyl hodc C1-Cs-alkoxy-Cz-Cs-alkyl-;

1a hydro, hydroxy hodc Ci-Cs-alkyl;

1a hydro; hodc

RE va R? cing nhau tao thinh mét lién két bd sung;

A

b
4

12 nhém duogc chon tir:

® )
, _N hodc _
* * *

trong d6 * ding dé chi diém gén két ctia nhom nay véi phén con lai ctia phén tr
va nhém nay tuy y duoc thé, mot hoic nhiéu 1an, doc 1ap véi nhau, béng R>;

12 hydroxy, halogen, xyano, Ci-Cs-alkyl, Ci1-Cs-alkoxy, Ci-Cs-haloalkyl hodc
C1-Cs-haloalkoxy;

1a nhém duoc chon tir:

(R (R, (R%), (R%),
*‘@N * / \ N *‘@N hOélC *4<—_|—\;N
S NH 8y N N NH

trong d6 * ding dé chi diém gin ciia nhém néu trén véi phén con lai clia phan
tr;

ddc 1ap véinhau 1a halogen, hydroxy, nitro, Xyano, C1-Cs-alkyl, C1-Cy-haloalkyl,
C1-Ce-alkoxy, C3-Cs-xycloalkyl, C3-Ce-haloxycloalkyl, R°R'*N-, R!-C(O)-NH-
, R''0O-C(0)-NH- hozc R°R!°N-C(0)-NH-,
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trong d6 C1-Cs-alkoxy nay tity y dugc thé mot, hai hogc ba 14n, doc 1ap v6i nhau,
bang halogen va tiy ¥ dugc thé mot 1an bang hydroxy, Ci-Cs-alkoxy, R°R!N-,
C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoic phenyl, tiy y dugc thé
mot hodc nhiéu 14n, doc 1ap véi nhau, bing R;

R®, R19 doc 14p vé6i nhau 13 hydro, Ci-Cs-alkyl, C3-Ce-xycloalkyl, C1-Cs-haloalkyl, Cs-
Ce-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y dugc thé, mot
hodc nhidu 14n, doc 1ap vi nhau, bing R, or

R® va R1° ciing véi nguyén tit nito ma chiing gén vao tao thanh nhéan dj vong chtta nito
¢6 3 dén 6-canh, tiy ¥ chira mdt nguyén tir khac loai bd sung hoic nguyén tir
khéc loai chira nhém duge chon tir O, NH va S, va c6 thé tiiy ¥ dugc thé, mot

~ hodc nhiéu 14n, ddc 14p v6i nhau, bing R’;

R ddc 1ap véi nhau 1a Ci-Cs-alkyl, C3-Cs-xycloalkyl, Ci-Cs-haloalkyl hodc Cs3-Ce-
haloxycloalkyl;

m b%lng 0, 1, 2 hoac 3;

n béng 0, 1, hoac 2;

hoic N-oxit, muéi, chit hd bién hodc chit ddng phén 14p thé ctia hop chét nay, hodc

mudi ciia N-oxit, chat hd bién hodc chit ddng phan lap thé nay.

Theo khia canh thi hai, sang ché dé xuét cac hop chét c6 cong thirc (I) nhu md

ta trén day,

trong do

R!  lahydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl;

R2  lahydro, Ci-Cs-alkyl hodc C1-Cs-haloalkyl; hodc

R! va R? cuing vé6i nguyén tir cacbon ma chiing gén vao tao thanh nhan xycloalkyl c6 3
dén 6-canh;

R}  1ahydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, R!!-C(O)- hodc R 0O-C(0)-;

R* 14 hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Cz-Cs-alkyl-;

RA 13 hydro, hydroxy hodc C1-Cs-alkyl;

RE 14 hydro; hoic

RE va R? cung nhau tao thanh mét lién két bd sung;

A la nhém
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*

trong d6 * dung dé chi diém gin két ciia nhém nay véi phin con lai ciia phan tir
va nhom nay tuy y duogc thé, mot hodc nhiéu 1an, doc 18p vé6i nhau, b'fmg R>;

1a hydroxy, halogen, xyano, Ci-Cs-alkyl, C1-Cs-alkoxy, Ci-Cs-haloalkyl hodc
C1-Cs-haloalkoxy;

12 nhém dugce chon tir:

8 8
(R)pm (R, (R%), (R,
*@N N 1N 1Ny hoie .7 1N
U NH \N’NH NVNH

trong d6 * ding dé chi diém gén ctia nhém néu trén véi phén con lai ctia phan
t;

ddc 1ap v6i nhau 1a halogen, hydroxy, nitro, xyano, Ci-Cs-alkyl, Ci-Cs-haloalkyl,
C1-Cs-alkoxy, C3-Ce-xycloalkyl, C3-Ce-haloxycloalkyl, R°R!°N-, R!!-C(O)-NH-
, R110-C(0)-NH- ho#c R°R1°N-C(0)-NH-,

trong d6 Ci-Cs-alkoxy nay tuy y dugc thé mot, hai hoic ba 14n, ddc 1ap v6i nhau,
bang halogen hodc tity y dugc thé mot 14n bang hydroxy, C1-Cs-alkoxy, R'R'N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoidc phenyl, tily y duoc

thé mot hodc nhidu 14n, doc 14p vdi nhau, bang R;

R®, R0 @oc 1ap vé6i nhau 1a hydro, Ci-Cs-alkyl, C3-Cs-xycloalkyl, Ci-Cs-haloalkyl, Cs-

Ce-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y dugc thé, mot

hoic nhiéu lan, ddc 1ap véi nhau, bang R>, or

R® va R cing véi nguyén tir nito ma chiing gin vao tao thanh nhan di vong chira nito

Rll

c6 3 dén 6-canh, thy ¥ chira mdt nguyén tit khac loai bd sung hodic nguyén tir
khéc loai chira nhém dugce chon tir O, NH hodc S, va co thé tuy y dugce thé, mot
hoic nhidu 1an, ddc 14p v6i nhau, bang R;

doc 1ap v6i nhau 1a Ci-Cs-alkyl, C3-Ce-xycloalkyl, Ci-Cs-haloalkyl hodc C3-Cs-
haloxycloalkyl;

bing 0, 1, 2 hoic 3;
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N bﬁng 0, hodc 1;
hodc N-oxit, mudi, chit hd bién hodic chit déng phén lép thé cua hop chét nay, hodc

mudi ciia N-oxit, chit hd bién hoic chit ddng phéan 1ap thé nay.

Theo khia canh thit ba, sang ché dé xuét cac hop chit c6 cong thirc (I) nhu mo ta

trén .dﬁy,

trong d6:

R!  1ahydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl;

R?  1ahydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl; hodc

R! va R? cung vé6i nguyén tir cacbon ma chiing gén vao tao thanh nhan xycloalkyl ¢6 3
dén 6-canh;

R3  1ahydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, R'-C(O)- hodc R''0-C(O)-;

R*  1ahydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Cr-Cs-alkyl;

RA 13 hydro, hydroxy hodc Ci-Cs-alkyl;

RE  a hydro; hoic

RB va R? cing nhau tao thanh mot lién két bd sung;

A la nhém

trong d6 * ding dé chi diém gén két cia nhém nay véi phén con lai ciia phén tit
va nhém nay tuy ¥ dugc thé, mot hodc nhidu 14n, doc l4p véi nhau, bang R’;

R> 14 hydroxy, halogen, xyano, C1-C4-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl hodc
C1-Cs-haloalkoxy;

E 1a nhém dugce chon tir:

R NVNH

trong d6 * dung d€ chi diém gan cia nhom néu trén véi phan con lai cia phan

tr;
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R®, R7 ddc 1ap véi nhau 1a hydro, halogen, hydroxy, xyano, Ci-Cs-alkyl, Ci-Ce-alkoxy,
C3-Cs-xycloalkyl, C3-Cg-haloxycloalkyl, RR!'N-, R!1-C(0)-NH-, R"'O-C(O)-
NH- hoic R°R!°N-C(0)-NH-,
trong d6 Ci-Cs-alkoxy nay tuy y dugc thé mot, hai hodc ba 1an, doc 1ap v6i nhau,
bing halogen hodc tity y dwoc thé mdt 13n bang hydroxy, C1-Cs-alkoxy, R'R'’N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 5 dén 6 canh hodc phenyl, tuy y duge
thé mot hodc nhidu 14n, doc 14p v6i nhau, bing R3;

R? R!° @oc 1ap véi nhau 1 hydro hodc Ci-Cs-alkyl;

R!!  dbc 1ap véi nhau 1a C1-Cs-alkyl, C3-Cs-xycloalkyl hogc Cs-Ce-haloxycloalkyl;

hodc N-oxit, mudi, chat hd bién hoic chét ddng phan 1ap thé cta hop chét nay, hoic

mudi ctia N-oxit, chit hd bién hodc chit ddng phén 14p thé nay.

Theo khia canh thit tu, sang ché dé xuét cac hop chét c6 cong thire (I) nhu mo ta

trén day,

trong do:

R!  1a hydro hodc Ci-Cs-alkyl;

R?  1a hydro hodc Ci-Cs-alkyl; hodc

R! va R? cing véi nguyén tir cacbon ma ching gén vio tao thanh nhan xycloalkyl c¢6 3
dén 6-canh;

R® 13 hydro, C1-Cs-alkyl, R!-C(O)- hodc RMO-C(0)-;

R* 13 hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Co-Ca-alkyl;

R2A 14 hydro;

RB 13 hydro; hodc

RE va R? cing nhau tao thanh mot lién két b sung;

A 1a nhém

trong d6 * dung dé chi diém gén két ctia nhom ndy véi phén con lai ctia phan tir
va nhom nay tuy y dugc thé, mot hodc nhiéu 1an, doc 14p véi nhau, bang R?;
R°  lahalogen;

E 1a nhém dugc chon tu:

-10-
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trong d6 * diing dé chi diém gin cta nhém néu trén véi phén con lai ctia phan
tr;

RS, R7 doc 1ap v6i nhau 13 hydro, halogen, Ci-Cs-alkyl, Ci-Ce-alkoxy, RRIN-, R!!-
C(0)-NH- hozic R°R!N-C(0)-NH-,
trong do6 Ci-Ce-alkoxy nay tuy y dugc thé mot, hai hodc ba lan, doc 13p véi nhau,
bang halogen hoic tiy y duge thé mot 14n bang hydroxy, metoxy, (CH3)2N-,
xyclopropyl, heteroxycloalkyl c6 5 canh hodc phenyl, tuy y dugc thé mot hoic
nhiéu 14n, doc 14p vé6i nhau, bang R;

R? R!° @oc 1ap véi nhau 1a hydro hodc Ci-Cs-alkyl;

R ddc 1ap véi nhau 1a Ci-Cs-alkyl, C3-Cs-xycloalkyl hodc C3-Cg-haloxycloalkyl;

hodic N-oxit, mudi, chit hd bién hodc chit déng phan 1ap thé cua hop chit nay, hodc

mudi ctia N-oxit, chit hd bién hoic chit ddng phén 1ap thé nay.

Theo khia canh thtr nam, sang ché dé xuét cac hop chét c6 cong thirc (I) nhur md
ta trén day,
R! 13 hydro hodc metyl;
R? 13 hydro hodc metyl;
R3 1a hydro, metyl, iso-propyl-C(O)- hodc tert-butyl-O-C(O)-;
R* 14 hydro, etyl hodc 2-metoxy-etyl;
RA 13 hydro;
RB 13 hydro; hodc
RB va R? cung nhau tao thanh mét lién két bd sung;
A 12 phenyl, tly y duoc thé bing mdt hodc hai nguyén tt flo;

E 1a nhém dugc chon tur:
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trong d6 * ding dé chi diém gén ciia nhém néu trén véi phén con lai ctia phan
tr;

13 hydro, metyl, HoN-, R!-C(0)-NH- hodc R°R!°N-C(O)-NH-;

14 hydro, flo, metyl, metoxy, xyclopropylmetoxy, tetrahydrofuran-3-ylmetoxy,
2-hydroxyetoxy, 2-metoxyetoxy,
2,2-difloetoxy, 2,2 2-trifloetoxy, 2-(dimetylamino)etoxy, propoxy
3,3,3-triflopropoxy, butoxy, 3,3-dimetylbutoxy hodc benzyloxy,

R?, R' dc 1ap v6i nhau 1a hydro hogc etyl;

Rll

doc 14p v6i nhau 1a metyl, iso-propyl, tert-butyl, xyclopropyl hodc
floxyclopropyl;

hodc N-oxit, mudi, chit hd bién hoic chét ddng phan 1ap thé ctia hop chét nay, hoic

mudi ciia N-oxit, chit hd bién hodic chit déng phan 14p thé nay.

Theo khia canh thir sau, sang ché d& xuét cac hop chét c6 cong thirc (I) nhu md

ta trén day,

) HN—A

(Ia)
trong do
R! 14 hydro hodc metyl;
R? 13 hydro hodc metyl;
R3  1a hydro, metyl, iso-propyl-C(O)- hoac tert-butyl-O-C(O)-;
R*  1ahydro, etyl hodc 2-metoxy-etyl;
RA 14 hydro;
A 1a phenyl, tuy y duoc thé bang mot hodc hai nguyén tir flo;
E 1a nhém duoc chon tur:
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trong d6 * ding dé chi diém gin ctia nhém néu trén véi phén con lai clia phan
tr;

R® 14 hydro, metyl, HoN-, R!1-C(O)-NH- hoic R°R!°N-C(O)-NH-;

R’ 14 hydro, flo, metyl, metoxy, Xyclopropylmetoxy, tetrahydrofuran-3-ylmetoxy,
2-hydroxyetoxy, 2-metoxyetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-(dimetyl-
amino)etoxy, propoxy 3,3,3-triflopropoxy, butoxy, 3,3-dimetylbutoxy hodc
benzyloxy, '

R®, R @oc 1ap vé6i nhau 13 hydro hodc etyl;

R doc 14p véi nhau 13 metyl, iso-propyl, tert-butyl, xyclopropyl hodc
floxyclopropyl;

hodc N-oxit, mubi, chit hd bién hoic chét déng phén 1ap thé cua hop chét nay, hodc

mubi ctia N-oxit, chit hd bién hodc chit déng phan lap thé nay.

Theo khia canh thtr bay, sang ché d& xuit cac hop chét c6 cong thire (I) nhuw md

ta trén day,

trong do:

R!  1a hydro, C1-Cs-alkyl hodc C1-Cs-haloalkyl;

R?  1ahydro, Ci-Cs-alkyl hodc C1-Cs-haloalkyl; hodc

R! va R? cung v6i nguyén tir cacbon ma chuing gén vao tao thanh nhéan xycloalkyl c6 3
dén 6-canh;

R3 14 hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, R!!-C(O)-, R"O-C(O)- hogc phenyl-Ci-
Cs-alkyl, trong d6 nhom phenyl nay tuy y dugc thé, mot hodc nhidu lan, doc 1ap
v6i nhau, bang R5;

R*  1ahydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Cr-Cs-alkyl;

RA 13 hydro, hydroxy hogc Ci-Cs-alkyl;

RB 13 hydro; hodc
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RB va R? cung nhau tao thanh mét lién két bd sung;
A 12 nhém

*

trong d6 * dung dé chi diém gén két cia nhém nay véi phén con lai ctia phan tix
va nhém nay tuy y duoc thé, mét hodic nhiéu 14n, doc 1ap v6i nhau, bﬁng R’;

R’  1a hydroxy, halogen, xyano, C1-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl hodc
C1-C4-haloalkoxy;

E 1a nhém:

(R®)n

trong d6 * ding dé chi diém gin ctia nhém néu trén véi phén con lai ctia phéan
tr;

R®  ddclap véinhau la halogen, hydroxy, nitro, Xyano, Ci-Cs-alkyl, Ci-Cs-haloalkyl,
C1-Cs-alkoxy, C3-Ce-xycloalkyl, C3-Cs-haloxycloalkyl, R°R!°N-, R!-C(O)-NH-
, R1"O-C(0)-NH- hoic R°R!*N-C(0)-NH-;

R®, R1° d@oc 1ap vé6i nhau 1a hydro, Ci-Cs-alkyl, C3-Ce-xycloalkyl, Ci-Cs-haloalkyl, Cs-
Ce-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y duoc thé, mot
hogic nhiéu 14n, dc 14p v6i nhau, bang R, hoic

R® va R!? cing véi nguyén tit nito ma ching gén vio tao thanh nhan di vong chira nito
¢6 3 dén 6-canh, tlly y chira mdt nguyén tir khac loai bd sung hozic nguyén tir
khéac loai chira nhém duoc chon tir O, NH va S, va ¢6 thé tuy y dugce thé, mot
hodc nhidu 14n, doc 14p v6i nhau, bang R%;

R dbc 1ap véi nhau 1a C-Cs-alkyl, C3-Cs-xycloalkyl, C1-Cs-haloalkyl hogdc C3-Cs-
haloxycloalkyl;

m b%mg 0, 1, 2 hodc 3;

hodc N-oxit, mudi, chat hd bién hodc chét déng phan 1ap thé cua hop chét nay, hodc

mudi ciia N-oxit, chat hd bién hodc chit ddng phan 14p thé nay.
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Theo khia canh khéc, sang ché dé xut cac hop chét c6 cong thirc (T) nhu mo ta

trén day, c6 cong thirc (Ic) trén day,

trong do

Rl
R2

1a hydro, Ci-Cs4-alkyl hodc Ci-Cs-haloalkyl;
1a hydro, C1-Cs-alkyl hodc Ci-Cs-haloalkyl; hodc

R! va R? cing véi nguyén tir cacbon ma chiing gén vao tao thanh nhan xycloalkyl c6 3

R3
R4
RA
RB

dén 6-canh;

13 hydro, C1-Cs-alkyl, C1-Cs-haloalkyl, R'!-C(O)- hodc R'0-C(0)-;
1a hydro, Ci-C4-alkyl hodc Ci-Cy-alkoxy-Ca-Ca-alkyl;

1a hydro, hydroxy hodc Ci1-Cs-alkyl;

1a hydro; hodc

R® va R? cung nhau tao thanh mét lién két b sung;

A

RS

13 nhém dugce chon tir:

*

trong d6 * ding @& chi diém gén két ctia nhom nay véi phén con lai ctia phan tit
va nhom nay tuy y dugc thé, mot hodc nhiéu 14n, doc 18p v6i nhau, béng R3;

1a hydroxy, halogen, xyano, C1-Cs-alkyl, C1-Cs-alkoxy, Ci-Cs-haloalkyl hodc
Ci1-Cs-haloalkoxy;

12 nhém:

(R®)m

trong d6 * dung dé chi diém gin ctia nhém néu trén véi phén con lai ciia phan
t; 7

doc 1ap voi nhau 1a halogen, hydroxy, nitro, xyano, C1-Cs-alkyl, C1-Cs-haloalkyl, |
C1-Cs-alkoxy, C3-Ce-xycloalkyl, C3-Ce-haloxycloalkyl, R°R'°N-, R!-C(O)-NH-
, R110-C(0)-NH- hoic R°R!°N-C(0)-NH-;

R®, R!? doc 14p v6i nhau 1a hydro, C1-Ca-alkyl, C3-Ce-xycloalkyl, Ci-Cs-haloalkyl, Cs-

Cs-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y dugc thé, mot

hodc nhiéu lan, ddc 1ap véi nhau, bang R>, hodc
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R® va R ciing v6i nguyén tir nito ma chiing gin vao tao thanh nhéan di vong chira nito
¢6 3 dén 6-canh, tiy ¥ chira mot nguyén tir khac loai bd sung hodc nguyén tir
khac loai chira nhém dugc chon tir O, NH hoac S, va cé thé tay y duoc thé, mot
hodic nhiéu 14n, d6c 14p vé6i nhau, bang R’;

R ddc 1ap v6i nhau 1a Ci-Cs-alkyl, C3-Ce-xycloalkyl, C1-Cs-haloalkyl hodc C3-Ce-
haloxycloalkyl;

m bﬁng 0, 1, 2 hoac 3;

hc_)_aflc N-oxit, mubi, chit hd bién hoic chit déng phan 1ap thé cua hop chét nay, hodc

mudi cia N-oxit, chit hd bién hodc chit ddng phan 14p thé nay.

Theo khia canh khéc, sang ché dé xuét cac hop chit c6 cong thirc (I) nhu mo ta

trén day, c6 cong thire (Ic) trén day,

trong d6:

R! 13 hydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl;

R?  1a hydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl; hodc

R! va R? ciing véi nguyén tir cacbon ma chiing gin vao tao thanh nhan xycloalkyl c6 3
dén 6-canh;

R3> 14 hydro, C1-Cs-alkyl, Ci-Cs-haloalkyl, R"-C(O)- hoic R!'O-C(O)-;

R* 13 hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Ca-Cs-alkyl,

RA 13 hydro, hydroxy hodc Ci-Cs-alkyl;

R® 14 hydro; hodc

R va R? ciing nhau tao thanh mét lién két bd sung;

A la nhém dugce chon tir:

*

trong d6 * ding dé chi diém gin két ctia nhom nay véi phan con lai cia phén tir
va nhém nay tuy y dugce thé, mot hodic nhiéu 14n, doc 18p v&i nhau, b%lng R3;

R’  1a hydroxy, halogen, xyano, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl hodc
Ci1-Cs-haloalkoxy;

E 12 nhém:
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trong d6 * ding dé chi diém gén ciia nhém néu trén véi phan con lai clia phan
tr;

R%, R7 @oc 1ap voi nhau 13 hydro, halogen, hydroxy, xyano, Ci-Cs-alkyl, Ci-Cs-alkoxy,
Cs-Cs-xycloalkyl, C3-Cs-haloxycloalkyl, R°R1N-, R!'-C(0)-NH-, R'0-C(O)-
NH- hoic R°R!°N-C(0)-NH-,

R% R0 @oc 14p v6i nhau 1a hydro hodc Ci-Cs-alkyl;

R ddc 14p v6inhau 1a Ci-Cs-alkyl;

hoidc N-oxit, mudi, chit hd bién hodc chit ddng phan 1ap thé ctia hop chét nay, hodc

muéi ctia N-oxit, chat hd bién hodc chét ddng phan 1ap thé ny.

Theo khia canh khac, sang ché d& xuét cac hop chét c6 cong thirc (I) nhu mo ta

trén day, c6 cong thire (Ic) trén day,

trong do,

R! 1 hydro hodc Ci-Cs-alkyl;

R?  1a hydro hoic Ci-Cs-alkyl; hogic

R! va R? cung véi nguyén tir cacbon ma chiing gin vao tao thanh nhan xycloalkyl c6 3
dén 6-canh;

R3  1ahydro, C1-Cs-alkyl, R1-C(O)- hodc R!O-C(0)-;

R*  1a hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Ca-Cas-alkyl;

RA 13 hydro;

RE® 13 hydro; hodc

RE va R2 cing nhau tao thanh mot lién két bd sung;

A la nhém dugce chon tu:

*

trong d6 * diing dé chi diém gén két ciia nhém nay véi phén con lai ctia phan tit
va nhém nay tuy y duoc thé, mot hodic nhiéu 14n, doc 14p v6i nhau, bang R5;

R’  la halogen;
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E la nhém:

trong d6 * ding d& chi diém gén ciia nhém néu trén véi phén con lai ctia phan
tir;

RS, R7 doc 1ap véi nhau 13 hydro, halogen, Ci-Cs-alkyl, R°R!°N-, R!!-C(O)-NH- hodc
R°R!°N-C(0)-NH-;

R®, R!? doc 1ap véi nhau 13 hydro hodc Ci-Cs-alkyl;

R!'  ddc 1ap véi nhau 1a Ci-Cs-alkyl,

hodc N-oxit, mubi, chit hd bién hoic chét déng phén lap thé caa hop chét nay, hodc

mudi ctia N-oxit, chit hd bién hoidc chit ddng phan lap thé nay.

Theo khia canh khac, sang ché dé xuét cac hop chét c6 cong thirc (I) nhu mo ta
trén day, c6 cong thirc (Ic) trén day,
trong d6
R!  Iahydro hodc metyl;
R?  1a hydro hodc metyl;
R3 14 hydro, metyl, iso-propyl-C(O)- hodc tert-butyl-O-C(O)-;
R*  la hydro, etyl hodc 2-metoxy-etyl;
RA  lahydro;
RB® 14 hydro; hodc
RB va R? cung nhau tao thanh mot lién két bd sung;
A la i)henyl, thy v duoc thé bang mot nguyén tir flo;
E la nhém:

trong d6 * ding dé chi diém gin két cia nhém néu trén véi phén con lai ctia phan
tr; va

R  1ahydro, metyl, HoN-, R'-C(0)-NH- hogc R°R'’N-C(0)-NH-;

R7  lahydro, flo hodc metyl;
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R®, R doc 14p v6i nhau 1a hydro hoic etyl;
R!! 13 metyl hodc iso-propyl;
hodic N-oxit, mubi, chit hd bién hodc chit déng phan 1ap thé cua hop chét nay, hodc

mubi cia N-oxit, chat hd bién hoic chit ddng phéan l4p thé nay.

Theo khia canh khéc nita, sang ché @& xuét hop chét c6 cong thirc (I) nhu duge

mo ta trén day dugc chon tir nhém bao gom:

6,6-dimetyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on,

7‘ 2-(3-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
1-etyl-6,6-dimetyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on,
1-etyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on,
tert-butyl 4-oxo-3-(phenylamino)-2-(pyridin-4-yl)-1,4,6,7-tetrahydro-5H-
pyrolo[3,2-c]pyridin-5-carboxylat,
3-[(4-flophenyl)amino]-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on,
2-(2-aminopyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-

- pyrolo[3,2-c]pyridin-4-on,

1-(2-metoxyetyl)-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
1-etyl-3-[(4-flophenyl)amino]-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
2-(2-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
1-etyl-2-(2-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
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N-{4-[4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-
2-yl]pyridin-2-yl}axetamit,
N-{4-[1-etyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-
c]pyridin-2-yl]pyridin-2-yl}axetamit,
2-(3-flopyridin-4-y1)-3-(phenylamino)-1,5-dihydro-4H-pyrolo[3,2-
c]pyridin-4-on,
2-(3-flopyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on,
1-etyl-3-{4-[4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-
c]pyridin-2-yl]pyridin-2-yl}ure,

~ 5-metyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
2-(2-aminopyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
2-metyl-N-{4-[5-(2-metylpropanoyl)-4-oxo-3-(phenylamino)-4,5,6,7-
tetrahydro-1H-pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl}propanamit,
2-(3-flopyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4 H-
pyrolo[3,2-c]pyridin-4-on,
2-(3-metoxypyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on,
N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-
c]pyridin-2-yl]pyridin-2-yl} axetamit,

- N-{4-[5-metyl-4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro- 1H-pyrolo[3,2-
c]pyridin-2-yl]pyridin-2-yl}xyclopropancarboxamit, |
(1R,2R)-2-flo-N-{4-[5-metyl-4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-
1H-pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl} xyclopropancarboxamit,
2-[3-(2-hydroxyetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
5-metyl-3-(phenylamino)-2-(3-propoxypyridin-4-yl)-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on,
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2-[3-(2,2-difloetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
5-metyl-3-(phenylamino)-2-[3-(2,2,2-trifloetoxy)pyridin-4-yl]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(2-metoxyetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(benzyloxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-
tctrahydro-4H-pyrolo [3,2-c]pyridin-4-on,
5-metyl-3-(phenylamino)-2-[3-(3,3,3-triflopropoxy)pyridin-4-yl]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
5-metyl-3-(phenylamino)-2-{3-[(3S)-tetrahydrofuran-3-ylmetoxy]pyridin-
4-yl}-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(3,3-dimetylbutoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-(3H-imidazo[4,5-b]pyridin-7-yl)-5-metyl-3-(phenylamino)-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(xyclopropylmetoxy)pyridin-4-yl1]-3-[(3,4-diflophenyl)amino]-
1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-3-[(4-flophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-3-[(3-flophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,

(18,28)-2-flo-N-{4-[ 5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-
1H-pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl} xyclopropancarboxamit,
2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(3-flophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(4-flophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-[3-(2,2-difloetoxy)pyridin-4-y1]-3-[(3,4-diflophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
2-{3-[2-(dimetylamino)etoxy]pyridin-4-yl}-3-[(4-flophenyl)amino]-
1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
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3-[(3,4-diflophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl}-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on,
3-[(4-flophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on, va
3-[(3-flophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-
tétrahydro-4H-pyrolo[3 ,2-c]pyridin-4-on,

hodc N-oxit, mubi, chit hd bién hodic chét déng phén lap thé coa hop chét nay, hoac

mubi ctia N-oxit, cht hd bién hodc chit ddng phan 1ap thé nay.

Theo mdt khia canh, sang ché d& xuit hop chit c6 cong thirc (I) nhu duge mo ta
trong cac vi dy, nhu dugc déc trung bdi tén cla ching & ph?ln dé muc, nhu duoc néu
trong diém 6 yéu ciu bao ho, vai/hoic cong thirc chu tao ctia ching ciing nhu sy két hop

bd sung clia tat ca cac goc dugce bdc 1o mot cach cu thé trong hop chat cia céce vi du.

Theo khia canh khac, sang ché dé xut hop chét trung gian nhu dugc st dung aé
téng_ hop chung.

Theo mot khia canh dic biét, sang ché dé xuét hop chét trung gian (1-2),

1-2
trong d6 R!, R%, R3, RA, RB, A va E c6 nghia duoc néu trong céc khia canh va phuong

an dugc mo ta trong ban md ta nay hodc theo diém bAt ky trong s6 cac diém tir 1 dén 6.

Phin md ta con boc 10 viéce sir dung hop chét trung gian (1-2),
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trong d6 R!, R, R3, RA, RB, A va E c6 nghia dugc néu trong céc khia canh va phuong
an dugc mo ta trong ban mo ta nay hodc theo diém bét ky trong sb cac diém tir 1 dén 6
d8 didu ché hop chét c6 cong thirc (I) nhur duge x4c dinh trong ban md ta nay hogdc N-
oxit, mubi, chat hd bién hodc chit ddng phan lap thé ctia hop chit nay, hodc mudi cta

N-oxit, chat hd bién hodc chit ddng phén 14ap thé nay.

Phin mé ta con boc 19 viée sit dung hop chit trung gian bat ky dugc mo ta trong
ban mo ta nay dé didu ché hop chét ¢6 cong thire (I) nhu duge xac dinh trong ban mo
t4 nay hodc N-oxit, mudi, chit hd bién hodc chit ddng phan 1ap thé cta hop chét nay,

hodic mudi ciia N-oxit, chit hd bién hoic chit ddng phan lap thé nay.

Theo khia canh khéc nita, sang ché d& xuét hop chéit c6 cong thirc (1),

trong do:

R!  1ahydro, Ci-Ce-alkyl;

R?  lahydro, Ci-Ce-alkyl;

R* 13 hydro, C1-Cs-alkyl, R-C(O)- hodic R10-C(O)-;
R* 13 hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-C,-Cs-alkyl;
RA 13 hydro;

RB  1a hydro; hodc

RB va R? cing nhau tao thanh mét lién két b sung;

A la nhém
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*

trong d6 * dung dé chi diém gén két cia nhom nay véi phan con lai ctia phan tir
va nhém nay tuy y duge thé, mot hoic nhiéu 1an, doc 1ap v6i nhau, béng R3;
la halogen;

1a nhom:

trong d6 * dung @& chi diém gin ctia nhém néu trén voéi phén con lai ciia phan
tir;

doc 1ap voi nhau 13 halogen, hydroxy, nitro, Xyano, Ci-Cs-alkyl, Ci1-Cs-haloalkyl,
C1-Ce-alkoxy, R°R!N-, R!'-C(0)-NH-, R!'0-C(0)-NH- hogc R’R!*N-C(O)-
NH-;

R%, R0 doc 1ap vé6i nhau 13 hydro hodc C1-Cs-alkyl,

Rll

m

doc 1ap véi nhau 1a C1-Cs-alkyl, C3-Cs-xycloalkyl hodc Cs-Ce-haloxycloalkyl;
bing 0 hodc 1;

hogc N-oxit, mudi, chit hd bién hoic chit ddng phén 1ap thé ciia hop chét nay, hoic

mubi ctia N-oxit, chit hd bién hodc chit ddng phéan 1ap thé nay.

Rl
R2

Theo phuong an khéc cuia khia canh néu trén, sang ché dé xuét hop chit c6 cong
thie (1), trong do:

12 hydro, C1-Cs-alkyl hodc Ci-Cs-haloalkyl;

12 hydro, C1-Cs-alkyl hodc Ci-Ce-haloalkyl; hodc

R! va R? cling v6i nguyén tir cacbon ma ching gén vao tao thanh nhan xycloalkyl ¢6 3

Rl
R2

dén 6-canh;

Theo phuong an khéc ctia khia canh néu trén, sang ché dé xut hop chit c6 cong
thae (I), trong do:

13 hydro, Ci-Cs-alkyl hodc C1-Cs-haloalkyl;

1a hydro, C1-Cs-alkyl hodc Ci-Cs-haloalkyl; hodc
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R! va R? cing véi nguyén tir cachon ma chiing gén vao tao thanh nhan xycloalkyl ¢6 3
dén 6-canh;

Theo phuong 4n khac cuia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thirc (I), trong d6:
R! 13 hydro, Ci-Cs-alkyl hodc Ci-Ce-haloalkyl.

Theo phuong 4n khéc cua khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (I), trong do:
R!  1a hydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl.

Theo phuong 4n khac cua khia canh néu trén, sang ché @& xuét hop chét c6 cong
thire (I), trong d6:
R!  1a hydro hodc Ci-Cs-alkyl.

Theo phuong an khéc cua khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (I), trong do6:
R! 13 hydro hodc metyl.

Theo phuwong an khac ctia khia canh néu trén, sang ché @& xuét hop chit c6 cong
thirc (I), trong do:
R?  1a hydro, Ci-Ce-alkyl hodc Ci-Ce-haloalkyl.

Theo phuong an khéc cia khia canh néu trén, sang ché d& xuét hop chit c6 cong
thire (I), trong do6:
R?  1a hydro, Ci-Cs-alkyl hodc C1-Cs-haloalkyl.

Theo phuong 4n khac ctia khia canh néu trén, sang ché dé xuat hgp chét co cong

thirc (I), trong do:
R?  1ahydro hoic Ci-Cs-alkyl.
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Theo phuong an khac ctia khia canh néu trén, sang ché @& xuét hop chét c6 cong
thirc (I), trong do:
R?  1a hydro hodc metyl.

Theo phuong an khéc cua khia canh néu trén, sng ché d& xut hop chét c6 cong
thirc (D), trong dé:
R! va R? cling v6i nguyén tit cacbon ma ching gin vao tao thanh nhan xycloalkyl c6 3
dén 6 canh, tét hon 12 nhan xycloalkyl ¢6 3 dén 4 canh.

Theo phuong an khéc cua khia canh néu trén, sang ché @& xuét hop chét c6 cong
thire (I), trong do:
R3 14 hydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, R!!-C(O)-, R"O-C(O)- hoidc phenyl-Ci-
Cs-alkyl, trong d6 nhém phenyl nay tiry y duoc thé, mot hodc nhiéu 14n, doc lap

v6i nhau, bing R5.

Theo phuong an khac cia khia canh néu trén, sang ché dé xuét hop chit c6 cong
thirc (I), trong do:
R® 1 hydro, C1-Cs-alkyl, Ci-Ca-haloalkyl, R!-C(O)- hoic R1O-C(O)-.

Theo phuong an khéc cua khia canh néu trén, sang ché d& xult hop chit c6 cong
thic (I), trong do:
R3 14 hydro, Ci-Cs-alkyl, R!'-C(O)- hodc R1'O-C(O)-.

Theo phuong an khac cta khia canh néu trén, sang ché @& xuét hop chit c6 cong
thirc (I), trong do:
R3 14 hydro, metyl, iso-propyl-C(O)- hodc tert-butyl-O-C(O)-.

Theo phuong 4n khac cua khia canh néu trén, sdéng che d¢ xuat hgp chat c6 cong

thl’rc (I), trong do:
R* 14 hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Cz-Cs-alkyl.
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Theo phuong an khac cta khia canh n€u trén, sang ché d& xuét hop chét c6 cong
thie (I), trong do:
R*  1ahydro, Ci-Cs-alkyl hodc Ci-Cz-alkoxy-C2-Cs-alkyl.

Theo phuong an khéc cia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (I), trong do:
R*  1a hydro, etyl hodc 2-metoxy-etyl-.

Theo phuong an khac cia khia canh néu trén, sing ché dé xuét hop chét c6 cong
thac (I), trong do: |
RA 13 hydro, hydroxy hodc Ci-Cs-alkyl;
RE 13 hydro; hodc
RB va R? cing nhau tao thanh mét lién két bd sung.

Theo phuong an khac cta khia canh néu trén, sang ché @& xuét hop chét c6 cong
thie (I), trong do:
RA 13 hydro;
RE  1a hydro; hodc

RB va R? cing nhau tao thanh mét lién két bd sung.

Theo phuong an khac cta khia canh néu trén, sang ché dé xut hop chit c6 cong
thie (I), trong do:
RA 13 hydro, hydroxy hodc Ci1-Cs-alkyl;

Theo phuong an khac ctia khia canh néu trén, sang ché dé xuit hop chit c6 cong
thic (I), trong do:

R” 13 hydro hodc Ci-Cs-alkyl.
Theo phuong an khéc ctia khia canh néu trén, sang ché dé xult hop chit c6 cong

thic (I), trong d6:
RA 13 hydro hodc hydroxy.
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Theo phuong 4n khéac ctia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (I), trong do:
RA 13 hydro.

Theo phuong 4n khéac cua khia canh néu trén, séng ché d& xult hop chét c6 cong
thtre (I), trong do:
RB  Ia hydro.

Theo phuong &n khac ctia khia canh né€u trén, sang ché d& xuit hop chét c6 cong
thac (I), trong do:
RE va R2 cing nhau tao thanh mot lién két bd sung.

Theo phuong an khéac cia khia canh néu trén, séng ché dé xuét hop chét c6 cong
thire (1), trong do:
A 12 nhom:

*

trong d6 * dung dé chi di€ém gan két ciia nhom nay véi phan con lai cua phén tir

va nhém ndy tiy ¥ duge thé, mot hozic nhidu 14n, doc 1ap v6i nhau, bang R>.

Theo phuong 4n khéac cia khia canh néu trén, sang ché d& xuét hop chit c6 cong
thtre (I), trong do:
A 1a phenyl, tuy y dugc thé bang mdt hogc nhiéu nguyén tir flo, t5t hon 1a tuy y

duoc thé bang mot nguyén tir flo.

Theo phuong an khéc cta khia canh néu trén, sang ché dé xut hop chét c6 cong
thire (1), trong do:
A 1a phenyl, tuy y dugc thé bang mdt hoic nhiéu nguyén tir flo, t6t hon 12 tuy y

dugc thé bing mot hodc hai nguyén tir flo.

Theo phuong 4n khic cta khia canh néu trén, sang che de xuat hop chat c6 cong

thirc (1), trong do:
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R’  1a hydroxy, halogen, xyano, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl hodc
Ci-Cs-haloalkoxy.

Theo phuong an khac cua khia canh néu trén, sang ché d& xult hop chét c6 cong
thic (I), trong do:
R>  lahalogen.

Theo phuong 4n khéac cta khia canh néu trén, sang ché dé xuét hop chét c6 cong
thace (1), trong do:
R>  laflo.

Theo phuong 4n khéc cta khia canh néu trén, sng ché d& xuét hop chit c6 cong
thire (I), trong do:

E 1a nhém dugce chon tu:

(R (R%),

) (R%), (R®),
*—@N /4 \N **@N hodc *4@[\]
/ , — , — —
S NH \N/NH Ny NH

trong d6 * dung dé chi diém gén cta nhém néu trén véi phan con lai cia phan

t;

Theo phuong 4n khéc cta khia canh néu trén, sang ché d& xuét hop chit c6 cong
thire (I), trong do:

E 14 nhém duogc chon tu:

(R%),, (R%),
NwNH

trong d6 * dung dé chi diém gan ciia nhém néu trén v6i phén con lai cua phan

t;
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Theo phuong an khac ctia khia canh néu trén, sang ché deé xuat hop chat c6 cong

thirc (I), trong d6:

E la nhém dugc chon tir:
— D\
* N va * / N
\ 7 _
7 6
R R NVN H

trong d6 * dung dé chi di€ém gan cia nhém néu trén voi phan con lai cla phén

tir;

Theo phuong an khéc cua khia canh n€u trén, sang ché @& xuit hop chit c6 cong

thirc (I), trong do6:
E 12 nhom:
«—# N
N%/N H

trong d6 * dung d€ chi diém gan ctia nhém néu trén véi phan con lai cia phan

tr;

Theo phuong an khac cua khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (I), trong do:
E 12 nhém:
(R*)n

* N
\_ 4
trong d6 * dung dé chi diém gin két cia nhém néu trén voi phén con lai ciia phan

tu.

Theo phuong an khéc cuia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thic (I), trong do:
E 12 nhém:

-30-



trong d6 * ding dé chi diém gén két ciia nhém néu trén véi phén con lai cia phan
tur; trong do

RS, R7 c6 nghia nhu duge néu trong cong thirc chung (T) theo diém bét ky trong
sb cac diém tir 3 dén 6,

R8, doc 1ap voi nhau, c6 nghia nhu duge néu trong cong thirc chung (I) theo diém
1 hoac 2, va

m béng 0, 1 hoac 2.

Theo phuong an khac cta khia canh néu trén, sang ché d& xuét hop chit c6 cong
inuc (I), trong do:
E l1a nhém:

trong d6 * ding dé chi diém gin két ctia nhém néu trén véi phén con lai ctia phan
tr; trong do

R®, R7dc lap v6i nhau 1a  hydro, halogen, hydroxy, xyano,
C1-Cs-alkyl, C1-Cs-alkoxy, Cs-Ce-xycloalkyl, C3-Ce-haloxycloalkyl, R°R'N-,
R!1-C(0)-NH-, R!10-C(0)-NH- hodc R°R!*N-C(O)-NH-,

R® ddc 14p v6i nhau 1a halogen, hydroxy, nitro, xyano, Ci-Cs-alkyl, Ci-Cs-haloalkyl,
C1-Cy-alkoxy, C3-Ce-xycloalkyl, C3-Cg-haloxycloalkyl, R°R'°N-, R!-C(O)-NH-
, R110-C(0)-NH- hoic R°R!*N-C(O)-NH-;
m bang 0, 1 hoic 2.

Theo phuong an khac cia khia canh néu trén, sang ché d& xuét hop chét co cong
thirc (I), trong do:
E l1a nhom:
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trong d6 * dung dé chi diém gén két ciia nhém néu trén véi phén con lai ctia phan
tu; trong d6

RS, R7 ddc 1ap véi nhau 13 hydro, halogen, C1-Cs-alkyl, R°R!°N-, R"-C(O)-NH- hoic
R°R!°N-C(O)-NH-;

R® doc 1ap voi nhau 12 halogen, hydroxy, nitro, xyano, C1-Cs-alkyl, Ci-Cs-haloalkyl,
C1-C4-alkoxy, C3-Ce-xycloalkyl, C3-Ce-haloxycloalkyl, R°R'N-, R'-C(0)-NH-
, R110-C(0)-NH- hoic R°R!'N-C(0)-NH-;
m bing 0, 1 hoc 2.

Theo phuong an khéc cta khia canh néu trén, sing ché dé xuét hop chét c6 cong

thire (I), trong do:
E la nhém:
(R®)
N\ AN
R’ R®

trong d6 * ding dé chi diém gén két ctia nhém néu trén véi phén con lai ctia phan
tur; trong d6

R®  l1a hydro, metyl, HoN-, R!-C(0)-NH- hogc R°R!°N-C(O)-NH-;

R7  1ahydro, flo hodc metyl;

RS ddc 1ap voi nhau 1a halogen, hydroxy, nitro, Xyano, C1-Cs-alkyl, C1-C4-haloalkyl,
C;-Cs-alkoxy, C3-Cs-xycloalkyl, C3-Ce-haloxycloalkyl, R°R'*N-, R''-C(0)-NH-
, R110-C(0)-NH- hoic R°R!'N-C(0)-NH-;
m bang 0, 1 hoic 2.

Theo phuong 4n khac ciia khia canh néu trén, sang ché d& xuét hop chit c6 cong
thic (1), trong do:
E 1a nhom:
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7 6
R R
trong d6 * dung d€ chi di€m gan két ctia nhdm néu trén véi phan con lai cua phin

tur.

Theo phuong &n khéc cuia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (I), trong do:
Ii6, R’ doc 1ap vé6i nhau 1 hydro, halogen, hydroxy, xyano, Ci-Cs-alkyl, C1-Cs-alkoxy,
C3-Cs-xycloalkyl, C3-Ce-haloxycloalkyl, R°R!'N-, R!'-C(O)-NH-, R"O-C(0)-
NH- hoic R°R!°N-C(O)-NH-.

Theo phuong an khéc cua khia canh néu trén, sang ché d& xuét hop chat c6 cong
thte (I), trong do:
RS, R doc 1ap v6i nhau 1a hydro, halogen, Ci-Cs-alkyl, R°R!N-, R-C(O)-NH- hoic
R°R!'N-C(O)-NH-.

Theo phuong an khéc cua khia canh néu trén, sang ché d& xuét hop chit c6 cong
thac (1), trong do:
R¢, R7 ddc 1ap v6i nhau 1a hydro, halogen, hydroxy, xyano, C1-Cs-alkyl, C1-Ce-alkoxy,
. Cs-Ce-xycloalkyl, Cs-Ce-haloxycloalkyl, R°RN-, R'.-C(0)-NH-, R1O-C(O)-
NH- hoic R°R!'N-C(O)-NH-.
trong d6 C1-Ce-alkoxy nay tuy y duoc thé mot, hai hoic ba 1an, doc 1ap véi nhau,
bing halogen hodc tity y dugc thé mot 1an bang hydroxy, C1-Cs-alkoxy, R°R'N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoidc phenyl, tuy ¥ dugc

thé mot hoic nhiéu 14n, doc 18p v6i nhau, bﬁng R>;

Theo phuong an khac cta khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (1), trong do:
R, R7 doc 1ap v6i nhau 13 hydro, halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, R°R!N-, R'!-
C(0)-NH- hoic R°R1°N-C(0)-NH-,
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trong do Ci-Ce-alkoxy nay tuy y dugc thé mot, hai hodc ba lan, doc 14p v6i nhau,
bing halogen hoic tiy ¥ dugc thé mot 14n bang hydroxy, C1-Cs-alkoxy, R°R!’N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoic phenyl, tuy y duoc

thé mot hodc nhiéu 14n, doc 14p vi nhau, bang R3;

Theo phuong an khac ctia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (I), trong do:
RS  lahydro, halogen, hydroxy, xyano, C1-Cs-alkyl, C1-Cs-alkoxy, C3-Ce-xycloalkyl,
C3-Cs-haloxycloalkyl, R®R'°N-, R!-C(0)-NH-, R!'0-C(0)-NH- hozic RR!’N-
C(O)-NH-.

Theo phuong an khac ctia khia canh n€u trén, sang ché d& xuét hop chét co6 cong
thirc (I), trong d6:
R®  doc lap v6i nhau 14 hydro, Ci-Cs-alkyl, R°R''N-, R!!-C(O)-NH- hogc R°R'’N-
C(O)-NH-.

Theo phuong an khac cia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thtrc (I), trong do:
R® 1 hydro, metyl, HoN-, R!'-C(O)-NH- hogc R°R'°N-C(O)-NH-.

Theo phuong 4n khac cia khia canh néu trén, sang ché d& xuét hop chét co6 cong
thirc (I), trong do:

R’ 12 hydro, halogen, hydroxy, xyano, C1-Cs-alkyl, C1-Cs-alkoxy, C3-Cs-xycloalkyl,
C3-Ce-haloxycloalkyl, R%RI°N-, R!-C(0)-NH-, R"'O-C(0)-NH- hoic R°R'N-
C(O)-NH-.

Theo phuong 4n khéc cua khia canh néu trén, sang ché dé xut hop chit c6 cong
thuce (I), trong do:

R7  ddc lap vé6i nhau 1a hydro, halogen hodc Ci-Cs-alkyl.

Theo phuong 4n khac cia khia canh néu trén, sang ché d& xuét hop chit c6 cong
thic (I), trong do:

R?” 14 hydro, flo hodc metyl.
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Theo phuong 4n khac cua khia canh néu trén, séng ché @& xuit hop chét c6 cong

thire (I), trong do:

R7

13 hydro, halogen, hydroxy, xyano, C1-Cs-alkyl, C1-Cs-alkoxy, C3-Ce-xycloalkyl,
C3-Ce-haloxycloalkyl, RR'N-, R!'-C(0)-NH-, R''0-C(0)-NH- hodc R°R!’N-
C(O)-NH-.

trong d6 C1-Cs-alkoxy nay tuy y dugc thé mdt, hai hoic ba 14n, doc 1ap véi nhau,
bing halogen hoic tily ¥ dugc thé mot 1an bang hydroxy, C1-Cs-alkoxy, R°R!N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoic phenyl, tiy y dugc

thé mdt hodc nhidu 14n, doc 14p v6i nhau, bing R5;

Theo phuong an khéc ctia khia canh néu trén, sing ché dé& xuat hop chit c6 cong

thire (I), trong do:
R’  @dc lap v&i nhau 13 hydro, halogen, C1-Cg4-alkyl hodc Ci-Ce-alkoxy,

trong d6 C1-Ce-alkoxy nay tuy y dugc thé mot, hai hodc ba 1an, doc 14p véi nhau,
bing halogen hoic tity y dugc thé mét 1an bang hydroxy, Ci-Cs-alkoxy, R°R!*N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 5 dén 6 canh hoic phenyl, tily y dugc

thé mot hogic nhidu 14n, doc 1ap v6i nhau, bang R>;

Theo phuong an khac cta khia canh néu trén, sang ché @ xuit hop chat c6 cong

thire (I), trong do:

R’  1a hydro, flo, metyl hodc Ci-Ce-alkoxy,
trong d6 C1-Cg-alkoxy nay tuy y dugc thé mot, hai hodc ba 1an with flo hodc tiry
y dugc thé mot 1An biang hydroxy, metoxy, (CHs)N-, xyclopropyl,
tetrahydrofuran-3-yl hodc phenyl;
Theo phuong an khéac ctia khia canh néu trén, sang ché d& xult hop chit c6 cong
thire (I), trong d6:
R7 13 hydro, flo, metyl, metoxy, xyclopropylmetoxy-, tetrahydrofuran-3-ylmetoxy-

, 2-hydroxyetoxy-, 2-metoxyetoxy-, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-
(dimetylamino)etoxy-, 3,3,3-triflopropoxy, propoxy, butoxy, 3,3-
dimetylbutoxy hodc benzyloxy,
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Theo phuong 4n khéc cta khia canh néu trén, sang ché d& xuit hop chét c6 cong
thirc (I), trong d6:
RS ddc 1ap v6i nhau 13 halogen, hydroxy, nitro, xyano, C1-Cs-alkyl, C1-Cs-haloalkyl,
C1-Cs-alkoxy, C3-Ce-xycloalkyl, C3-Ce-haloxycloalkyl, R°R!°N-, R1-C(O)-NH-
, R110-C(0)-NH- hoic R°R!'N-C(0O)-NH-.

Theo phuong 4n khac ctia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (I), trong do:
R®  ddc l4p v6i nhau 13 hydro, halogen, Ci-Cs-alkyl, R°R!N-, R!!-C(0)-NH- hodc
~ R°R!N-C(O)-NH-.

Theo phuong an khac ctia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (I), trong do:
R®  ddc 1ap vé6i nhau 12 halogen, hydroxy, nitro, xyano, C1-Cs-alkyl, Ci-Cs-haloalkyl,
C1-Cs-alkoxy, C3-Ce-xycloalkyl, C3-Ce-haloxycloalkyl, R°R!°N-, R!!-C(0O)-NH-
, R1'0-C(0)-NH- hoic R°R!'N-C(0O)-NH-.
trong d6 C1-Ce-alkoxy nay tuy y dugc thé mot, hai hodc ba 1an, ddc 14p v6i nhau,
bing halogen va tily y dugc thé mot 14n bang hydroxy, Ci-Cs-alkoxy, R°R'N-,
C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hodc phenyl, tiy v dugc thé

mét hodc nhiéu 1an, doc 1ap véi nhau, bang R>.

Theo phu'ong 4n khéc ctia khia canh néu trén, sang ché d& xuat hop chét c6 cong
thire (I), trong do:
R®  doc lap voinhau 14 halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, R°R'°N-, R"-C(O)-NH-
hoic RR!*N-C(0O)-NH-.
trong d6 C1-Ce-alkoxy nay tuy y duoc thé mot, hai hodc ba 1an, doc 14p v6i nhau,
bing halogen hoic tiy ¥ dugc thé mot 1an bing hydroxy, C1-Cs-alkoxy, R°R''N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoic phenyl, tiy ¥ duoc

thé mot hodc nhidu 1An, doc 14p v6i nhau, bing R>.
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Theo phuong 4n khac cta khia canh néu trén, sang ché d& xuét hop chét c6 cong
thirc (1), trong do:
R®  ddc lap véi nhau 12 halogen, Ci-Cs-alkyl, C1-Cg-alkoxy, R°R!N-, R!-C(O)-NH-
hodc R°R!"N-C(O)-NH-.
trong d6 Ci-Cs-alkoxy nay tuy y dugc thé mdt, hai hodc ba 1an, doc 14p v6i nhau,
bing halogen hoic tity y dugc thé mot 1an bang hydroxy, C1-Cs-alkoxy, R°R!N-
, C3-Cg-xycloalkyl, heteroxycloalkyl c¢6 5 dén 6 canh hoic phenyl.

Theo phuong an khac cta khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (1), trong do:

R, R0 doc lap vo6i nhau 13 hydro, Ci-Cs-alkyl, Cs-Cs-xycloalkyl, Ci-Cs-
haloalkyl, C3-Cs-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y
duoc thé, mot hodc nhidu 1an, doc 14p véi nhau, bing R, hodc

R? va R1% ciing v6i nguyén ti¥ nito ma chiing gén vao tao thanh a 3- to 6-membered nhan
di vong chira nito, tiy y chira mdt nguyén tir khac loai bd sung hoic nguyén tir
khéc loai chira nhém dugc chon tir O, NH va S, va ¢6 thé tily y dugc thé, mot

hodc nhidu 14n, doc 14p vé6i nhau, bang R>.

Theo phuong an khéac ctia khia canh né€u trén, sang ché dé xuét hop chét c6 cong
thire (1), trong do:
R%, R10 doc lap v6i nhau 1a hydro, Ci-Cs-alkyl, Cs-Ce-xycloalkyl, Ci-Cs-
haloalkyl, C3-Ce-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y
dugc thé bing R,

Theo phuong an khéac ctia khia canh né€u trén, sang ché d& xuét hop chét c6 cong
thirc (I), trong do:
R%, R0 doc lap voi nhau 13 hydro, Ci-Cs-alkyl, Cs-Ce-xycloalkyl, Cs3-Ce-
haloxycloalkyl hodc Ci-Cs-haloalkyl.

Theo phuong an khéc cia khia canh néu trén, sang ché dé xuét hop chét co6 cong
thirc (I), trong do:

R’ R0 ddc 1ap v6i nhau 1a hydro hodc Ci-Cs-alkyl.
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Theo phuong 4n khac ctia khia canh néu trén, sdng ché d& xuét hop chét c6 céng
thire (I), trong do:
R®, R10 ddc 1ap véi nhau 13 hydro hogc etyl.

Theo phuong &4n khac cia khia canh n€u trén, sang ché d& xuét hop chét c6 cong
thirc (1), trong do:
R® va R!° cling v6i nguyén tir nito ma chiing gén vao tao thanh nhan dj vong chia nito
¢6 3 dén 6-canh, tlly ¥ chira mét nguyén tit khic loai b6 sung hodc nguyén tix
khac loai chira nhém dugc chon tir O, NH hodc S, va c6 thé tuy y dugc thé, mot

hodc nhiéu 1an, dc 1ap véi nhau, bang R>.

Theo phuong &n khac ctia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (I), trong d6:
R? ddc 1ap véi nhau 13 hydro, C1-Cs-alkyl, C3-Ce-xycloalkyl, Ci-Cs-haloalkyl, Cs-
Cs-haloxycloalkyl hogc phenyl, trong d6 nhom phenyl ndy tiy y dugc thé bing
R’

Theo phuong 4n khac cta khia canh néu trén, sang ché d& xuét hop chit c6 cong
thire (I), trong do:
R®  ddc 1ap vé6inhau 1a hydro hodc Ci1-Cs-alkyl.

Theo phuong an khéc cuia khia canh néu trén, sang ché d& xuét hop chit c6 cong
thire (I), trong d6:
R?  d0oc lap véi nhau 1a hydro, C1-Cs-alkyl, C3-Cs-xycloalkyl, C3-Cs-haloxycloalkyl
hodc Ci-Cys-haloalkyl.

Theo phuong an khéc cuia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thuc (I), trong do:
R!  ddc lap vé6i nhau 1a hydro, Ci-Cs-alkyl, C3-Ce-xycloalkyl, Ci-Cs-haloalkyl, Cs-
Cs-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y dugc thé bang
R’.
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Theo phuong an khac cta khia canh néu trén, sang ché dé xuét hop chét c6 cong
thirc (I), trong do:
R0 doc lap véi nhau 13 hydro hodc Ci-Cs-alkyl.

Theo phuong an khac cia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thire (I), trong d6:
R ddc lap véi nhau 1a hydro, Ci-Cs-alkyl, C3-Ce-xycloalkyl, C3-Ce-haloxycloalkyl
hodc C1-Cs-haloalkyl.

Theo phuong an khac cta khia canh néu trén, sang ché d& xuét hop chét c6 cong
thue (1), trong do:
R!!  dbc lap véi nhau 1a Ci-Cs-alkyl, C3-Ce-xycloalkyl, Ci-Cs-haloalkyl hodc Cs-Cs-
haloxycloalkyl.

Theo phuong an khéc ctia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thire (I), trong d6:
R!!  ddc 1ap v6i nhau 1a C1-Cs-alkyl, Cs3-Cs-xycloalkyl hodc Cs-Ce-haloxycloalkyl.

Theo phuong an khéc ctia khia canh néu trén, sang ché dé xuét hop chét c6 cong
thac (I), trong do:
R!!'  ddc 1ap vé6i nhau 1a Ci-Cs-alkyl, xyclopropyl hodc floxyclopropyl.

Theo phuong an khéc cuia khia canh néu trén, sang ché d& xuit hop chit c6 cong
thac (I), trong do:
Ril  doc 14p v6i nhau 1a metyl, iso-propyl, tert-butyl, xyclopropyl hodc
floxyclopropyl;

Theo phuong 4n khéc ctia khia canh néu trén, sang che de xuat hop chat c6 cong

thie (I), trong do:
R!!  ddc lap v6i nhau la Ci-Cs-alkyl.
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Theo phuong én khéc cta khia canh néu trén, sang ché d& xuét hop chét c6 cong
thtre (I), trong do:
R ddc 1ap v6i nhau 1a metyl hodc iso-propyl.

Theo phuong &n khéc cua khia canh néu trén, sang ché @& xuét hop chét c6 cong
thirc (I), trong do:
R!!  ddc 1ap véi nhau 1a metyl, iso-propyl hodc tert-butyl.

Theo phuong 4n khéic ctia khia canh néu trén, sang ché d& xuét hop chét c6 cong
thirc (I), trong do:
m béng 0, 1, 2 hoac 3.

Theo phuong 4n khac ctia khia canh néu trén, sang ché @& xuét hop chit c6 cong
thirc (I), trong do:
m br:ing 0, 1, 2 hoac 3.

Theo phuong an khéac cua khia canh néu trén, sang ché d& xuét hop chit co cong
thire (I), trong do:

m bang 0 hoic 1.

Theo phuong 4n khac cia khia canh néu trén, sang ché d¢ xuat hgp chat co cong

thirc (I), trong do6:
m bang 0.

Theo phuong an khac cia khia canh n€u trén, sang ché d& xuét hop chit c6 cong
thire (I), trong do:
n bang 0, 1, hoic 2;

Theo phuong 4n khéc cla khia canh néu trén, sang che dé xuat hop chat c6 cong

thire (I), trong do6:
n bﬁng 0, hoac 1.
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Theo phuong an khéc cia khia canh néu trén, sang ché @& xuét hop chét c6 cong
thire (I), trong do:
n bang 0.

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thirc (I) néu trén, trong
d6 hop chit c6 cong thirc (I) nay 14 hop chit c6 cong thire (Ia)

(Ia)
trong d6 R!, R%, R?, R* RA, A va E c6 nghia nhu dugc néu trong c4c khia canh va
phuong an néu trén; hodc N-oxit, mubi, chit hd bién hodc chit ddng phén lap thé cia

hop chét nay, hodc mudi ciia N-oxit, chét hd bién hodc chét ddng phan 1ap thé nay.

Theo khia canh khéc, sang ché dé xuét hop chét c6 cong thirc (I) néu trén, trong
d6 hop chit c6 cong thirc (I) nay 13 hop chét c6 cong thic (Ib)

(Ib)
trong d6 R!, R3, R%, RA, A va E c6 nghia nhu dugc néu trong céc khia canh va phuong

an néu trén, hodc N-oxit, mubi, chat hd bién hoic chét d@)ng phén 1ap thé cua hop chét

nay, hodc mubi ctia N-oxit, chat hd bién hodic chit ddng phan 14p thé nay.

Theo khia canh khéc, sang ché d& xuét c4c hop chét c6 cong thirc (Ib), trén ddy,
trong do:
R! 13 hydro; va
R3  lahydro; va
R*  lahydro;va
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A la nhém phenyl; va
l1a nhém:

sl

R’ R®

trong d6 * dung @& chi diém gén két ctia nhom néu trén véi phén con lai cia phan
tr; va

R®, R7 ddc 1ap v6i nhau 1a hydro hodc halogen;

hodc N-oxit, mudi, chét hd bién hoic chit déng phén lap thé cua hop chét nay, hoic

mudi ciia N-oxit, chit hd bién hodc chit ddng phan lap thé nay.

Theo khia canh khéac nita, sang ché d& xut hop chét c6 cong thirc (I), c6 mit

duéi dang mudi cua ching.

Cén phai hiéu rang, sang ché dé cap dén su két hop bd sung bat ky trong phuong
4n hogc khia canh bét k¥ theo sang ché v& hop chét c6 cong thirc chung (1) néu trén.

Tét hon nita, sang ché bao gbm hop chit c6 cong thirc chung (I) dugc boc 19

trong phan vi du dudi day ctia ban mo ta nay.

Theo khac canh khéc, sang ché dé cap dén phwong phap diéu ché hop chét theo
sang ché, phuong phép ndy bao gdm cac budc nhu dugc md ta trong phén thuc nghiém

cuia ban mo ta nay.

Theo khia canh khac, sang ché dé xuit dugc phim chira lugng c6 hiéu qua didu
tri ctia hop chit c6 cong thirc (I) va chét b trg duge dung dé diéu trj bénh néu trén, dic

biét dé diéu tri khoi u méu, khoi u ran va/hodc di cdn cua ching.

Theo phuong 4n khéc, sang ché d& xuét hop chét theo cac diém yéu cau bao hd
dugc boc 10 trong phﬁn yéu cAu bao ho trong d6 cac dinh nghia dugc gidi han theo cac
dinh nghia dugc wu tién hodc dugc vu tién hon nhu dugc boc 16 dudi day hoac cac géc

duogc boc 10 mdt cach cu thé cua cac hop chét vi du va su két hop bd sung cua chung.
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M ta chi tiét sang ché
Phan dinh nghia

Céc thanh phan 1a tily y dugc thé nhu néu trong ban mo ta nay, c6 thé dugc thé
tiép, hodc néu khong c6 chu y khac, mdt hodc nhiéu lan, doc 18p v&i nhau & bét ky vi tri
6 thé nao. Khi c6 su thay dbi xay ra nhiéu hon mét 14n & bat ky thanh phan nao, mdi
dinh nghia 12 doc l4p. Vi dy, khi R!, R?, R3, R4, R3, R, R7, R, R%, R!? va/hodc R, Xuét
hién nhiéu hon mot 1an & bét ky hop chit c6 cong thirc (I) mdi dinh nghia cia R!, R?,
R3, R4 R5, RS R7, R® R%, R1%va R 1a doc 1ap.

Néu mot thanh phan gbém c6 nhiéu hon mot phan, vi du Ci-Cs-alkoxy-Cz-Cs-
alkyl-, vi tri ciia phan tr thay thé c6 thé c6 thé & vi tri bat ky thich hop trén thanh phén
bét ky. D4u nbi & dau hozic cubi mdi phan tir thé hién diém gin véi phén con lai cia
phan tir. Néu vong dugc thé, phin tir thé c6 thé & vi tri bat ky thich hop clia vong, ca

trén nguyén ti nito clia vong néu thich hop.

Thuat ngit “chira” khi dugc st dung trong ban mo ta nay c6 nghia la bao gdm

“gdm co”.

Néu dugc dé cép dén 1a “nhu dugc néu trén” hodc “dugc néu trén” trong phan
mb ta, c6 nghia 1a dugc tham khao dén bit ky phan bdc 16c nao trong ban md ta & bat

ky trang nao trudc do.

Néu dugc dé cap dén 1a “nhu dugce néu trong ban md ta nay”, “dugc mo ta trong
ban md ta nay”, “dugc dé xuat trong ban mo ta” hodc “dugc thé hi¢n trong ban md ta”
trong phan mo ta, c6 nghia 1a dugc tham khao dén bat ky phan bc 19c nao trong ban

mo ta & bat ky trang nao trude d6 hodc sau do.
“Mot cach thich hop” trong ngit canh ciia sang ché dugc hiéu 1a c6 nghia 1a c6

thé v& mit héa hoc duoc thuc hién bdi cac phuong phap trong hiéu biét ctia ngudi c6

hiéu biét trung binh trong linh vuc.
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Tot hon, néu cac thuat nglt néu trong ban mo ta ndy c6 y nghia nhu sau:

Thuat ngit “nguyén tr halogen”, “halo” hodc “Hal” dugc hiéu c6 nghia 12 nguyén

tr flo, clo, brom hoéc iot, t6t hon 1a nguyén t flo, clo, brom hodc iot.

Thuét ngit “Ci1-Ce-alkyl” dugc hiéu cé nghia 1a nhém hydrocacbon mach thing
hodc mach nhénh, no, héa tri mot cé 1, 2, 3, 4, 5 hodc 6 nguyén tr cacbon, vi du nhém
metyl, etyl, propyl, butyl, pentyl, hexyl, iso-propyl, iso-butyl, sec-butyl, tert-butyl, iso-
pentyl, 2-metylbutyl, 1-metylbutyl, 1-etylpropyl, 1,2-dimetylpropyl, neo-pentyl, 1,1-
dimetylpropyl, 4-metylpentyl, 3-metylpentyl, 2-metylpentyl, 1-metylpentyl, 2-
etylbutyl, 1-etylbutyl, 3,3-dimetylbutyl, 2,2-dimetylbutyl, 1,1-dimetylbutyl, 2,3-
dimetylbutyl, 1,3-dimetylbutyl, hodc 1,2-dimetylbutyl, hodc chét ddng phéan cua chiing.
Tt hon, néu nhém néu trén c6 1, 2, 3 hoic 4 nguyén tir cacbon (“C1-Cs-alkyl”), vi du,
nhom metyl, etyl, propyl, butyl, iso-propyl, iso-butyl, sec-butyl, tert-butyl, t6t hon nita
c6 1, 2 hodc 3 nguyén tir cacbon (“C;-Cs-alkyl”), vi du, nhém metyl, etyl, n-propyl-
hoac nhom iso-propyl.

Thuét ngit “Ci-Cehaloalkyl” dugc hiéu c6 nghia 14 nhém hydrocacbon mach
théng hodc mach nhéanh, no, hoa tri mét, trong d6 thuat ngitt “C1-Cs-alkyl” nhu dugce xéc
dinh & trén va trong do, mot hogc nhiéu nguyén tir hydro dugc thay thé bang nguyén tir
halogen, theo cach gidng nhau hoic khac nhau, #izc la, mot nguyén tir halogen doc 14p
v6i mot nguyén tir halogen khac. Cu thé, nguyén tir halogen 1a F. Nhém C1-Ces-haloalkyl
nay 1a, vi dy, —-CF3, -CHF2, -CHoF, -CF2CF3, -CH.CHoF, -CH.CHF,, -CHCF3, -
CH,CH,CF3, hoac -CH(CH2F).. Tét hon, néu nhém nay chtra 1, 2, 3 hodc 4 nguyén tu
cacbon (“Ci-Cs- haloalkyl”).

Thuét ngit “C1-Cs-alkoxy” dugc hiéu c6 nghia 1a nhém hydrocacbon mach théng
hodc mach nhanh, no, hda tri mot ¢6 coéng thirc —O-alkyl, trong d6 thuét ngit “alkyl”
duoc xac dinh trén day, vi du nhém metoxy, etoxy, n-propoxy, iso-propoxy, n-butoxy,

iso-butoxy, tert-butoxy hodc sec-butoxy, hodc chét ddng phan ctia chiing.
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Thuat ngir “Ci-Cs-haloalkoxy” dugc hiéu c6 nghia 1a nhém Ci-Cs-alkoxy mach
théng ho#c mach nhénh, no, hoa tri mot, nhu dugc xac dinh & trén, trong d6 mot hodc
nhiéu trong sé cac nguyén tir hydro dugc thay thé, theo cach gidng nhau hay khac nhau,
bang nguyén tir halogen. Cu thé 13, nguyén ti halogen néu trén 1a F. Vi dy, nhém Ci-
Cs-haloalkoxy néu trén 14 —OCF3, -OCHF», -OCH>F, -OCF2CF3, hodc -OCH,CFs.

Thuét ngit “C1-Cs-alkoxy-Ca-Cs-alkyl” dugc hiéu c6 nghia 1a nhém alkyl mach
thﬁng ho#c mach nhéanh, no, hoa tri mdt, nhu dugc xac dinh & trén, trong 46 mot hodc
nhiéu trong sé cic nguyén tir hydro dugc thay thé, theo cach gidng nhau hay khac nhau,
béng nhém Ci-Cs-alkoxy, nhu dugc xac dinh & trén, vi du, nhém metoxyalkyl,
etoxyalkyl, propyloxyalkyl, iso-propoxyalkyl, butoxyalkyl, iso-butoxyalkyl, tert-
butoxyalkyl hodc sec-butoxyalkyl, trong d6 thuét ngtt “Ca-Ca-alkyl” nhu dugc xac dinh

& trén, hoac chat dong phén cua ching.

Thuét ngit “Cs-Cs-xycloalkyl” dugc hiéu c6 nghia 12 vong hydrocacbon no, héa
tri mot, mot hoidc hai vong chira 3, 4, 5 hodc 6 nguyén tir cacbon (“Cs-Ce-xycloalkyl”).
Nhém C3-Ce-xycloalkyl nay 13, vi du, vong hydrocacbon mdt vong, vi dy, xyclopropyl,

xyclobutyl, xyclopentyl, hodc xyclohexyl hodc vong hydrocacbon hai vong.

Thuét ngit “Cs-Cshaloxycloalkyl” dugc hiéu c6 nghia 12 nhan hydrocacbon vong
don hoic ddi, no, hda tri mot chira 3, 4, 5 hodc 6 nguyén tir cacbon, trong d6 thuét ngir
“C3-Ce-xycloalkyl” nhu duge xac dinh & trén va trong d6, mot hodc nhidu nguyén tir
hydro dugc thay thé bang nguyén tir halogen, theo cach gidng nhau hozc khac nhau, tzc
la, mdt nguyén tir halogen ddc 14p véi mot nguyén tir halogen khac. Tét hon, néu nguyén

t& halogen nay 1a F, Cl, Br hodc I. Tt hon nita, néu nguyén tir halogen nay 1a F.

Thuét ngit “nhén xycloalkyl c6 3 dén 6 canh” duoc hiéu 1a nhan hydrocacbon
vong don hodc ddi, no, hoa tri mdt chira 3, 4, 5 hodc 6 nguyén tir cacbon. Nhan
xycloalkyl c6 3 dén 6 canh ndy 13, vi dy, nhan hydrocarbon don vong, vi du xyclopropyl,
xyclobutyl, xyclopentyl hodc xyclohexyl, hodc nhan hydrocarbon hai vong.
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Thuit ngt “nhan di vong chira nito c6 3 dén 6 canh”, dugc hiéu 13 nhan
hydrocacbon vong don hodc d6i, no hodc no mot phén, hoa tri mot chira 2, 3, 4, 5 hodc
5, nguyén tir cacbon, va mt nito nguyén tir, ty ¥ chita mot nguyén tir khéc loai khéc
(hodc nhém chira nguyén tir khac loai) dugc chon tir nhém bao gdm O, S, va NH. Khi
R® va R ciing v6i nguyén tir nito ma chiing gin vao tao thanh nhan di vong chtra nito

c6 3 dén 6 canh, nhan di vong nay noi véi phan con lai ciia phén tir qua nguyén tit nito.

T4t hon 13, heteroxycloalkyl c6 3 dén 6 canh nay co thé chua 2, 3, 4, hodc 5
nguyén t&r cacbon, va mot hodc nhiéu trong s cic nhém chira nguyén ti khac loai néu
trén (“heteroxycloalkyl c6 3 dén 6 canh”), t5t hon nita heteroxycloalkyl nay c6 thé chra
4 hoic 5 nguyén ti cacbon, va mdt hodc nhiéu trong sd cic nhém chira nguyén tir khac

loai néu trén (“heteroxycloalkyl ¢6 5 dén 6 canh”).

Tét hon, néu heteroxycloalkyl ndy c6 thé 13, nhung khong chi gi6i han &, vong
4 canh, nhu azetidinyl, hodc vong 5 canh, nhu tetrahydrofuranyl, pyrolidinyl,
imidazolidinyl hodc pyrazolidinyl, pyrolinyl hodc vong 6 canh, nhu tetrahydropyranyl,
piperidinyl, morpholinyl, dithianyl, thiomorpholinyl hodc piperazinyl. Tuy vy,

heteroxycloalkyl nay c6 thé duge ngung tu benzo.

Thuét ngit “heteroxycloalkyl c6 4 dén 7 canh” hodc “nhan di vong c6 4 dén 7
canh”, dugc hiéu 13 nhan hydrocacbon vong don hodc d6i, no hodc no mot phf?tn, hoa tri
mot chira 3, 4, 5 hodc 6, nguyén tir cacbon, va mot hodc nhiéu nhém chira nguyén tir
khéc loai duge chon tir O, S, S(=0), S(=0),, va NR10, trong d6 R!® nhu dugc x4c dinh
trong ban mo ta nay; tiy y mot nguyén tir cacbon trén nhan duge thay thé bang nhom
C(=0), nhom heteroxycloalkyl néu trén cé thé dwoc gin v6i phan con lai ctia phan tir

thdong qua nguyén tir cacbon bét ky hodc nguyén t nito, néu c6 mit.

T6t hon 13, heteroxycloalkyl ¢6 4 dén 7 canh nay c6 thé chira 3, 4, hodc 5 nguyén
tr cacbon, va mot hoic nhiéu trong s6 cac nhom chtra nguyén ti khac loai néu trén
(“heteroxycloalkyl c6 4 dén 6 canh™), tot hon nita heteroxycloalkyl ndy c6 thé chira 4
ho#c 5 nguyén ti cacbon, va mot hodc nhidu trong sd cac nhém chita nguyén tir khac

loai néu trén (“heteroxycloalkyl c6 5 dén 6 canh™).
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Tbt hon, néu heteroxycloalkyl néu trén co thé 1a vong 4 canh, nhu azetidinyl,
oxetanyl, hoic vong 5 canh, nhu tetrahydrofuranyl, dioxolinyl, pyrolidinyl,
imidazolidinyl, pyrazolidinyl, pyrolinyl, hoic vong 6 canh, nhu tetrahydropyranyl,
piperidinyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl, hodc trithianyl, hodc
vong 7 canh, vi du nhu vong diazepanyl, nhung khong chi gi6i han & cac vong ndy. Tuy

y, heteroxycloalkyl nay co thé dugc ngung tu benzo.

Nhu da néu 6 trén, vong chita nguyén t nito da néu co thé khong no mot phan,
nghia la n6 c6 thé chira mdt hoac nhidu lién két d6i, chang han nhu, nhung khong gici
han &, vong 2,5-dihydro-1H-pyrolyl, 4H-[1,3,4]thiadiazinyl, 4,5-dihydrooxazolyl, hoac
4H-[1,4]thiazinyl, vi du, hodc n6 co6 thé duge ngung tu benzo, chéng han nhu, nhung

khong gidi han &, vong dihydroisoquinolinyl, vi du.

Tuong tu, nhu duge st dung & day, thuit ngit “Ci1-Ce”, nhu dugc st dung trong
toan van ban ndy, vi dy, trong ngit canh dinh nghia vé “C1-Ce-alkyl”, “Ci-Ce-haloalkyl”
duoc hidu c6 nghia 12 nhém alkyl c6 sé nguyén tir cacbon hitu han 1a 1 dén 6, tikc Ia 1,
2, 3, 4, 5 hodc 6 nguyén tir cacbon. Cén dugc hiéu thém réng, thuat ngt “Cq1-Cs” can
duoc dién giai 1a pham vi phy bat ky bao gdm trong d6, vi du C1-Cs, C2-Cs, C3-Cs, Ci-
C2, C1-Cs, tdt hon 1a C1-C2, C1-C3,C1-Cy,

Thuét ngit “C1-C4”, nhu dugce st dung trong toan bd tai liéu nay, vi du, trong ngit
canh dinh nghia vé “C1-Cs-alkyl”, “Ci1-Cs-haloalkyl”, “C;-Cs-alkoxy”, hodc “Ci-Cs-
haloalkoxy” cin dugc hiéu c6 nghia 1a nhém alkyl co s6 luong nguyén tir cacbon hitu
han nim trong khoang tir 1 dén 4, tirc 13, 1, 2, 3 hoidc 4 nguyén tir cacbon. Céan duoc
hiéu thém rang, thuat ngt “Ci-C4” can duoc dién giai 1a pham vi phy bét ky bao gdbm
trong d6, vi du C1-C4, C2-Ca, C3-Cs, C1-Ca, C1-C3, tdt hon 1a C1-Cz, C1-C3, C1-Cy, trong
truomg hop “Ci1-Ce-haloalkyl” hodc “Ci-Cs-haloalkoxy™ t6t hon nita 1a Ci-Ca.

Ngoai ra, nhu duge st dung & déy, thuat ngit “Cs-Ce”, nhu duoc st dung trong
toan b tai liéu nay, vi dy, trong ngit canh dinh nghia vé “C3-Ce-xycloalkyl” cin dugc

hiéu c6 nghia 12 nhom xycloalkyl c6 sb luong nguyén tir cacbon hiru han nim trong
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khoang tir 3 dén 6, tirc 13, 3, 4, 5, hoic 6 nguyén tir cacbon. Cén dugc hiéu thém rﬁng,
thuat ngit “C3-Cs” cin dugc dién giai 1a pham vi phu bét ky bao gbdm trong d6, vi du,
C3-Cs, C4-Cs, C3-Cs, C3-Ca, C4-Cs, Cs-Cs ; cu thé 1a Cs-Ce.

D& tranh nghi ngo, trong cac cong thirc héa hoc nhém metyl ¢6 mit & dau cia
gbc alkyl hoic du6i dang phan tir thay thé c6 thé dugc thé hién bing *-CHj hoic bang

*

, trong d6 * 1a diém gin két véi phén con lai clia phéan tir (hodic gbc alkyl), nhu

da duge chuyén gia trong linh vuc nay biét dén.

Dé tranh nghi ngd, khi R! va R? cling véi nguyén tir cacbon ma chung gin vao
tao thanh nhén xycloalkyl c¢6 3 dén 6-canh, R 13 hydro (nghia 13, R® va R? cliing nhau
khong tao thanh mét lién két bd sung).

Pé tranh nghi ngd, khi RB va R? cling nhau tao thanh mot lién két bd sung, hop
chét c6 cong thuc (I) 1a hop chét c6 cong thirc (Ib)

(Ib)
trong do
RI, R3, R% RA, A va E c6 nghia nhu dugc néu trong céc khia canh va phuong an
néu trén; hodc N-oxit, mudi, chit hd bién hodc chét ddng phan 1ap thé cta hop chét

nay, hodc mudi ctia N-oxit, chét h3 bién hodc chit ddng phan lap thé nay.

Thuat ngit “duoc thé” c6 nghia 1, mot hoic nhiéu hydro trén nguyén tit x4c dinh
duoc thay thé bz“mg mot ph?m t¢ lura chon tir nhom xéc dinh, véi diéu kién hoa tri binh
thuong cia nguyén tr xac dinh trong céc tinh hubng hién tai khong dugc vuot qua, va
su thé din t6i hop chat én dinh. Sy két hop ctia cac phin tir thé va/hogic cac bién thé chi
¢6 thé dugc cho phép néu nhu sy két hop nay din t6i hop chét 6n dinh.
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Thuét ngir “dugc thé tiy ¥ c6 nghia 1a sy thé tiy y bang cac nhom, gbc hoic

phén cu thé.

Phin tir thé hé nhéan c6 nghia 13 phin ti thay thé dugc gin vao hé nhéan thom
ho#c khong thom, vi dy, thay thé hydro sin c6 & hé nhan nay.

1
Ayq2?

Theo st dung trong ban mo t& nay, thuat ngit “mdt hogc nhiéu”, vi du trong dinh
nghia vé céc phan tir thé ciia hop chit c6 cong thirc chung theo sdng ché, dugc hidu co
nghia 13 “mot, hai, ba, bdn hodc nim, cu thé 13 mot, hai, ba hoic bdn, tdt hon nita mot,

hai hoiic ba, tham chi cu thé hon nita 1a mot hozc hai”.

Hop chét ¢6 cong thirc chung (I) c6 thé tdn tai dusi dang céc bién thé ddng vi.
Do d6, sang ché bao gdm mot hozic nhiéu bién thé ddng vi ctia hop chét c6 cong thirc

chung (I), dac biét 1a hop chét chira dotéri c6 cong thirc chung (I).

Thuét ngit “bién thé déng vi” clia hop chét hodc chét phan ing duge dinh nghia
12 hop chét chira ty phan khong tw nhién ciia mt hogic nhiéu ctia chit dong vi ciu thanh
hop chét nay.

Thuét ngit “bién thé ddng vi ctia hop chét c6 cong thic chung (I)” dwoc dinh
nghia 1a hop chét c6 cong thirc chung (I) chua ty phén khong tu nhién cua mot hodc
nhidu ctia chit ddng vi cAu thanh hop chét nay.

Thuét ngit “ty phan khong tu nhién” duoc hiu 1a ty phan ctia ddng vi nay cao
hon dd phong phu ty nhién cta né. B9 phong pht tu nhién cia chét dbng vi duoc ap
dung trong ngit canh ndy dugc md ta trong “Isotopic Compositions ctia Elements 19977,

Pure Appl. Chem., 70(1), 217-235, 1998.

Vi du vé chét dong vi ndy bao gbm céc chét déng vi phong xa va bén cia hydro,
cacbon, nito, oxy, phospho, luu huynh, flo, clo, brom va iot, 14n lugt nhu 2H (dotéri),
3H (tl'iti) 11C 13C 14C ISN, 170’ 180, 321), 33P, 33S, 34S, 35S, 36S, 18F, 36C1, 82B1', 123L 1241’

'125'1 1297 3 1311
5 .
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V& viéc didu tri va/hodc phong ngira cac ri loa dugc néu trong ban md ta nay,
t6t hon 12 bién thé ddng vi ciia hop chat c6 cong thirc chung (I) chira dotéri (“hop chat
chira dotéri c6 cong thirc chung (I)”). Bién thé ddng vi cta hop chét c6 cong thirc chung
(D) trong d6 mdt hodc nhidu nguyén tir ddng vi phéng xa nhu 3H hodc C, dugc dua
vao, 1a hitu dung, vi dy, trong céc nghién ctiru vé thubc va/hodc sy phan bd trong md
nén. Céc chit ddng vi nay 1a dugc dic biét wu tién do ching d& két hop va phat hién.
Chit ddng vi giai phéng positron nhu '¥F hogc !'C ciing c6 thé duge dua vao hgp chat
c6 cong thirc chung (I). Bién thé ddng vi nay cta hop chét c6 cong thirc chung (I) 1a
hitu dung trong céc tmg dung chup anh in vivo. Hop chét chira dotéri va chira 1*C c6
cdng thirc chung (I) cling c6 thé duoc st dung trong phép phan tich phd khéi (H. J. Leis
et al., Curr. Org. Chem., 1998, 2, 131) trong cac nghién ciru lam sang hodc tién 1am

sang.

N6i chung, bién thé ddng vi ciia hop chét c6 cong thirc chung (I) ¢6 thé duge
q_i_é‘_u ché bing cac phuong phdp ma chuyén gia trong linh vyc ndy da biét, nhur cac
phuong phép dugc md ta trong cac So d6 va/hoiic cac vi du trong ban md ta nay, bang
cach thay thé chét phan tng bing bién thé dong vi cua chét phan tmg nay, tot hon 14
bang chét phan tng chira dotéri. Ty thudc vao vi tri dotéri héa mong mudn, trong mot
s6 trudng hop dotéri tir D20 c6 thé duoce két hop truc tiép vao hop chét hodc vao chat
phan g hitu ich d8 tdng hop céc hop chét nay (Esaki et al., Tetrahedron, 2006, 62,
10954; Esaki et al., Chem. Eur. J., 2007, 13, 4052). Khi dotéri cling la chét phéan Gng
hitu ich d& két hop dotéri vao phan tir. Viée dotéri c6 xuc tac lién két olefin (H. J. Leis
et al., Curr. Org. Chem., 1998, 2, 131; J. R. Morandi et al., J. Org. Chem., 1969, 34 (6),
1889) va lién Kkét axetylen (N. H. Khan, J. Am. Chem. Soc., 1952, 74 (12), 3018; S.
Chandrasekhar et al., Tetrahedron, 2011, 52, 3865) 1a cach nhanh chong dé Kkét hop
dotéri. Cac chét xuc tac kim loai (nghia 13, Pd, Pt, va Rh) v6i sy ¢6 mit cia khi dotéri
¢4 thd duge sit dung dé trao ddi dotéri truc tiép cho hydro trong nhém chirc chira
hydrocarbon (J. G. Atkinson et al., US Patent 3966781). Nhiéu loai chét phan ting dotéri
héa va khdi kién tao tdng hop 12 c6 ban trén thi trudng tir cac cong ty, vi du nhu C/D/N
Isotopes, Quebec, Canada; Cambridge Isotope Laboratories Inc., Andover, MA, USA;
va CombiPhos Catalysts, Inc., Princeton, NJ, USA. Cac thong tin bd sung vé tinh trang
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k¥ thuat cua viée trao d6i dotéri-hydro dugc néu, vi du trong Hanzlik et al., J. Org.
Chem. 55, 3992-3997, 1990; R. P. Hanzlik et al., Biochem. Biophys. Res. Commun.
160, 844, 1989; P. J. Reider et al., J. Org. Chem. 52, 3326-3334, 1987; M. Jarman et
al., Carcinogenesis 16(4), 683-688, 1993; J. Atzrodt et al., Angew. Chem., Int. Ed. 2007,
46, 7744; K. Matoishi et al., J. Chem. Soc, Chem. Commun. 2000, 1519-1520; K.
Kassahun et al., W02012/112363.

Thuét ngit “hop chét chira dotéri c6 cong thirc chung (I)” dugc dlnh nghia 1a hop
chét c6 cong thirc chung (I), trong d6 mdt hodc nhiéu nguyén tir hydro dugc thay thé
bing mdt hoic nhidu nguyén tir dotéri va trong d6 do phong phu cua dotéri tai mdi vi
tri dotéri héa cta hop chét c¢6 cong thirc chung (I) cao hon d6 phong phu ty nhién cia
dotéri, khoang 0,015%. Piéc biét, trong hop chét chira dotéri c6 cong thirc chung (1) do
phong phu cta dotéri tai mdi vi tri dotéri héa hop chét c6 cong thire chung (I) cao hon
.1"0%, 20%, 30%, 40%, 50%, 60%, 70% hoic 80%, tot hon 13 cao hon 90%, 95%, 96%
hodic 97%, t6t hon nita 1a cao hon 98% hodc 99% tai mdi vi tri d6. Can phai hiéu ring
d6 phong phu ciia dotéri tai mdi vi tri dotéri héa phu thudc vao dd phong phu ctia dotéri

tai cac vi tri dotéri hoéa hoa.

Viéc két hop chon loc mot hodc nhidu nguyén tir dotéri vao hop chét c6 cong
thirc chung (I) cé thé 1am thay ddi ddc tinh hoa hoc 13n vat Iy (vi du nhu tinh axit [A.
Streitwieser et al., J. Am. Chem. Soc., 1963, 85, 2759; C. L. Perrin, et al., J. Am. Chem.
Soc., 2007, 129, 4490], basicity [C. L. Perrin, et al., J. Am. Chem. Soc., 2003, 125,
15008; C. L. Perrin in Advances in Physical Organic Chemistry, 44, 144; C. L. Perrin
et al., J. Am. Chem. Soc., 2005, 127, 9641], lipophilicity [B. Testa et al., Int. J. Pharm.,
1984, 19(3), 271]) v/hogc profin chuyén héa clia phan tir va c6 the 1am thay doi ty 18
ctia hop chét gbc véi cac chét chuyén héa hoic luong chét chuyén héa dugc tao thanh.
Céac thay dbi nay co thé tao ra mot s6 wu diém trj liéu nhét dinh va do dé, c6 thé duogc
wu tién trong mot sd trudng hop. TY 18 chuyén héa duogc giam xubng va chuyén huéng
chuyén héa, trong d6 ty 1& chuyén héa thay d6i, da dugc thong béo (D.J . Kushner et
al., Can. J. Physiol. Pharmacol., 1999, 77, 79; A. E. Mutlib et al., Toxicol. Appl.
Pharmacol., 2000, 169, 102). Su thay dbi nay trong qu4 trinh tiép xtic vé6i thudc gbe va

chét chuyén héa c6 thé c6 tac dong quan trong dén dic tinh duoc ly, kha ning dung nap

-51-



27011

va hiéu qua ctia hop chét chira dotéri ¢6 cong thirc chung (I). Trong mot s6 truong hop,
viéc thay thé dotéri s& kht hodc loai trir viéc tao thanh chét chuyén héa ddc hoic khong
mong mubn va thic day viéc tao thanh chét chuyén héa mong mudn (vi du Nevirapine:
A. M. Sharma et al., Chem. Res.Toxicol., 2013, 26, 410; Uetrecht et al., Chemical
Research in Toxicology, 2008, 21, 9, 1862; Efavirenz: A. E. Mutlib et al., Toxicol.
Appl. Pharmacol., 2000, 169, 102). Trong cac truong hop khéc, tdc dung chi yéu cia
viéc dotéri héa 1a 1am giam tdc do thanh thai toan than. Két qua 13, thoi gian ban hiy
sinh hoc cta hop chét ting 1én. Loi ich 1am sang tiém nang c6 thé bao gdbm kha ning
duy tri viéc tiép xuc toan than twong tu voi ndng do dinh giam xubng va ting ndng do
day. Didu nay c6 thé 1am giam céc tac dung phy va lam tang hiéu qua, tiy thudc vao
mdi quan hé duge ly hoc/ dugc dong hoc cua hop chét cy thé. Indiplon (A. J. Morales
et al., Abstract 285, The 15% North American Meeting cta International Society of
Xenobiotics, San Diego, CA, October 12-16, 2008), ML-337 (C. J. Wenthur et al., J.
Med. Chem., 2013, 56, 5208), va Odanacatib (K. Kassahun et al., W02012/112363) la
cac vi du vé tac dung ctia dotéri ndy. Cac trudng hop khac nita da dugc thong béo trong
d6 ty 18 chuyén héa giam dan dén viéc gia tang sy tiép xtc cla thudc ma khéng lam
thay ddi tdc do thanh thai toan than (vi du Rofecoxib: F. Schneider et al., Arzneim.
Forsch. Drug. Res., 2006, 56, 295; Telaprevir: F. Maltais et al., J. Med. Chem., 2009,
52,7993). Cac thudc dotéri hoa thé hién tac dung nay c6 thé c6 yéu cdu lidu giam xudng
(vi dy, s luong lidu diing giam hodc liéu lvgng thip hon vén dat duge tic dung mong

muon) va‘hodc c6 thé lam gidm ganh ning chuyén hoa.

Hop chéit ¢6 cong thirc chung (I) ¢6 thé ¢6 nhidu vi tri tiém nang dé thn cong dé
chuyén hoa. Pé tdi wu héa tac dung duge mo ta trén day vé dic tinh héa hoc 14n 1y hoc
va profin chuyén hoa, c6 thé lya chon hop chét chtra dotéri c6 cong thirc chung (I) cb
kidu trao d6i mét hoic nhiéu dotéri-hydro nhét dinh. Pic biét, nguyén tir dotéri ciia hop
chét chtra dotéri c6 cong thirc chung (I) dugc gén vao nguyén tir cacbon va/hodc nim &
cac vi tri nay cda hop chét c6 cong thic chung (1), 1a céc vi tri thn cong dé chuyén héa

enzym, vi du nhu xytocrom Paso.

Truong hop dang s6 nhiéu cua thut ngit cac hop chét, cac mudi, cac dang da

hinh, c4c hydrat, cdc solvat va tuong tu, dugc sit dung & day, céc thuét ngit s6 nhiéu
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nay ciing c¢6 nghia 1a hop chét, mudi, dang da hinh, chét déng phan, hydrat, solvat hodc
tuong tu.

Thuat ngtt “hop chat én dinh” hogic “c4u triic 6n dinh” c6 nghia 13 hop chit ma
né du virng chic dé vuot qua qua trinh tach téi mirc d6 tinh khiét hitu dung tir hdn hop

phan tmg va phéi ché thanh dugc phim hiéu qua.

Hop chét theo sang ché c6 thé chira mot hodc nhiéu tAm khong d6i xung, tuy
thudc vao vi tri va ban chit ciia cac phén tir thé khac nhau mong mudn. Céc nguyén tir
cacbon khong ddi xing c6 thé tdn tai & dang cAu hinh (R) hoic (S), sinh ra cac hdn hop
triét quang trong truong hop tdm khong d6i xng don va hdn hop khong d6i quang trong
truong hop nhidu tim khong d6i xtng. Trong nhiing trudng hop nhét dinh, tinh khong
db6i xtng ciing c6 thé hién dién do su quay han ché xung quanh mot lién két x4c dinh,

vi du, lién két trung tAm ndi hai vong thom dugc thé cuia cac hop chét xac dinh.

Céc phén tir thé trén vong ciing c6 thé tn tai & dang cis hodc trans. Sdng ché du
dinh tAt ca cac cAu hinh nhu vay (bao gdm cac chit ddng phén d6i anh va céc chét dong

phéan khong d6i quang), dugc bao gdm trong pham vi ctia sdng ché.

Hop chét wu tién 12 cac hop chit tao ra hoat tinh sinh hoc dwoc mong mudn hon.
Céc chit ddng phan va chit dong phén 13p thé dugc tach, tinh khiét hodc tinh khiét mot
phén hoic cac hdn hop triét quang hodc khong d6i quang ctia hop chit theo sang ché
ciing dugc bao gdm trong pham vi bao ho ciia sang ché. Viéc tinh ché va tach céac chat

nay c6 thé dugc hoan thanh bang cac k¥ thut tidu chuén d3 biét trong linh vuec.

Chét ddng phan quang hoc ¢6 thé thu dugc bing cach tach cac hdn hop triét
quang theo quy trinh thong thudng, vi dy, bing viéc tao ra cac mubi dbng phan khong
d6i quang nhd sir dung mdt axit hodic bazo ¢6 hoat tinh quang hodc tao ra cic chét dong
phéan khong d6i quang ddng hoa tri. Vi du vé céac axit thich hop d6 1a axit tartric,
diaxetyltartric, ditoluoyltartric va axit camphorsulfonic. Hdn hop cta cic chét dong
phan khong dbi quang c6 thd dugc tach thanh timg chit ddng phan khong ddi quang

riéng biét dua trén co s& vé su khéc biét vat Iy va/hodc hoa hoc cua chung bang phuong
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phap da biét trong linh vuc, vi dy, bing phuong phap sic ky hoic két tinh phan doan.
Sau do, cac bazo hoic axit cé tinh hoat quang dugc giai phong tir cac mudi déng phan
khong ddi quang da tach. Mot quy trinh tach céc chit ddng phan quang hoc khéc lién
quan dén viéc str dung phuong phép sic ky khong dbi xtng (vi du, cdt HPLC khong a6i
xGng), ¢6 hodc khong cAn budc tao din xuét thong thudng, dugc lwa chon mdt céach tbi
wru dé t6i da héa su tach cac chit ddng phan dbi anh. Cot HPLC khong dbi xtng thich
hop dugc san xuit boi Daicel, vi du, Chiracel OD va Chiracel OJ trong s6 nhiéu loai
cot khac, tAt ca déu c6 thé dugc lua chon theo cach thong thudng. Qua trinh tach enzym,
¢6 hozic khong qué trinh tao dan xudt, cling c6 thé hiru dung. Twong ty, hop chit hoat
quang theo sang ché c6 thé thu duge bing qué trinh tong hop khong d6i xting nho sir

dung cac nguyén li¢u khéi dau c6 tinh hoat quang.

Dé han ché céc kiéu khac clia cac chat dong phan v6i nhau, tham khao trong tai

liéu TUPAC Rules Section E (Pure Appl Chem 45, 11-30, 1976).

Sang ché bao gdm tAt ca cac chit ddng phan 13p thé c6 thé cia hop chit theo
sing ché & dang chit ddng phan lap thé don, hodc & dang hdn hop bit ky ciia cic chéit
ddng phan l1ap thé nay, vi du céc chét ddng phéan R- hodc S-, hodc cac chét ddng phan
E- hoic Z-, theo ty 1& bat ky. Qua trinh tach mot chit ddng phan 1ap thé don, vi du chat
ddng phan d6i anh don hogc chit ddng phan khong d6i quang don, cua hop chét theo
sang ché c6 thé dat duge bang phuong phép thich hgp bét ky da biét trong linh vuc, nhu
phuong phép séc ky, nhét 1a phuong phap sic ky khong ddi xtmg.

Ngoai ra, hgp chét theo sang ché co thé tdn tai & dang cac chét hd bién. Vi duy,
hop chét bat ky theo sdng ché ma chira phin pyrazol lam nhém heteroaryl, vi du c6 thé
tdn tai & dang chat hd bién 1H hoac chét hd bién 2H, hogc tham chi & dang hdn hop véi
lugng bét ky cuda hai chét hd bién, hoic phén triazol, vi du c6 thé ton tai & dang chit hd
bién 1H, chét hd bién 2H, hodc chit hd bién 4H, hodc tham chi & dang hon hop véi

fugng bét ky ctia céc chat hd bién 1H, 2H va 4H néu trén, cy thé 1a:

-54-



H
N N N
\< Y \(/ “NH \(/ SN
N—-’/ N— N—--'/
H
Chét hd bién 1H Chét hd bién 2H Chét hd bién 4H

Vi du v& chét hd bién theo sang ché dwoc thé hién dudi day (chung c6 thé ton tai
riéng r& hogc trong hdn hop bit ky gdm ba chit hd bién véi ty 18 bat ky).
(0] S

R R R
RA RB RA RB RA RB
Vi du vé chét hd bién theo sang ché duoc thé hién dudi dy (chiing c6 thé ton tai

riéng r& hoic trong hdn hop bat ky gE‘)m ba chét hd bién vdi ty 18 bat ky).
SH
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3
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Vi du v& chét hd bién theo sang ché dugc thé hién du6i dy (chung c6 thé ton tai

riéng r& hoic trong hdn hop bét ky gdm ba chit hd bién véi ty 16 bét ky).
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Vi du khac vé chit hd bién theo séng ché duoc thé hién dudi ddy cho hop chét
theo sang ché trong d6 E la:

Hop chét chira nhém E néu trén c6 thé tdn tai riéng r& hoic trong hdn hop gbm

céc chét hd bién dud6i day véi ty 16 bat ky:
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| (R, (R%),
NVN H ! H N\¢N
trong d6 * dung dé chi diém gén két cia nhém néu trén véi phén con lai ciia phan

tur.

Sang ché bao gdm tit ca cac chét ddng phan hd bién c6 thé cua hop chét theo
sang ché & dang chit ddng phan hd bién don, hoic & dang hén hop bét ki ciia cac chét

ddng phén hd bién nay, theo ty 1€ bit ky.

Ngoai ra, hop chét theo séng ché c6 thé tdn tai & dang cac N-oxit, cac dang ndy
dugc xé4c dinh trong d6, it nhat mdt nito ctia hop chét theo sang ché dugc oxy hoa. Sang

ché bao gdom tat ca cac N-oxit c6 thé nay.

Sang ché ciing @& cép dén cac dang hitu dung cia hop chét dwoc boc 16 trong
ban md ta ndy, nhu cac chét chuyén hoéa, hydrat, solvat, tién duogc chit, mudi, dic biét
1a mubi dugc dung va céc chit dong két tha.

Hop chit theo sang ché c6 thé tdn tai & dang hydrat ho#ic solvat, trong d6 hgp
chét theo sang ché chira dung moi phén cuc, cu thé 1a nu6c, metanol hoic etanol, vi du
1am yéu t6 chu trac mang luéi tinh thé cua hop chit. Lugng dung mdi phan cuc, cu thé
12 nuwdce, c6 thé tdn tai theo ty 18 hop thitc hodc khdng hgp thirc. Trong trudng hop solvat
hop thire, vi du hydrat, 14n lugt cac dang hemi-, (semi-), mono-, sesqui-, di-, tri-, tetra-
, penta- v.v., solvat hodc hydrat la c6 thé. Sang ché bao gdbm tAt ca cac hydrat hodc solvat

nhu vay.

Ngoai ra, hop chét theo sang ché c6 thé ton tai & dang tu do, vi du & dang kiém
tu do hodc axit tu do hodc ¢ dang ion ludng tinh hodc ¢ thé ton tai & dang mudi. Mudi
nhu vay c6 thé 1a mudi bét ky, mudi cong hitu co hodc vd co, t6t hon 12 mubi cong hitu

co hodic vo co duge dung bit ky, dugc st dung thong thuong trong linh vuc duge phim.

-56-



27011

~,

Thuét ngit “mudi dugc dung" ding dé chi mudi cong axit vo co hoic hitu co
turong d6i khong ddc tinh ctia hop chét theo sang ché. Vi dy, xem trong tdi liéu S. M.
Berge, et al. “Pharmaceutical mubis,” J. Pharm. Sci. 1977, 66, 1-19.

Mubi duoc dung thich hop ciia hop chét theo séng ché c6 thé 13, vi dy, mudi cong
axit ctia hop chét theo sang ché mang nguyén tir nito, trong mach hodc trong vong, vi
du, mudi ndy c6 tinh kiém diy di, nhu mudi cong axit véi axit vo co, nhu axit clohydric,
bromhydric, hydroiodic, sulfuric, bisulfuric, phosphoric hodc axit nitric, vi du, hodc voi
axit hitu co, nhu axit formic, axetic, axetoaxetic, pyruvic, trifloaxetic, propionic,
butyric, hexanoic, heptanoic, undecanoic, lauric, benzoic, salixylic, 2-(4-hydroxy-
benzoyl)-benzoic, camphoric, xinamic, Xyclopentanpropionic, digluconic, 3-hydroxy-
2-naphtoic, nicotinic, pamoic, pectinic, persulfuric, 3-phenylpropionic, picric, pivalic,
2-hydroxyetansulfonat, itaconic, sulfamic, triflometansulfonic, dodexylsulfuric,
etansulfonic, benzensulfonic, para-toluensulfonic, metansulfonic, 2-naphtalensulfonic,
naphtalindisulfonic, axit camphorsulfonic, axit xitric, tartaric, stearic, lactic, oxalic,
malonic, suxinic, malic, adipic, alginic, maleic, fumaric, D-gluconic, mandelic,
ascorbic, glucoheptanoic, glyxerophosphoric, aspartic, sulfosalixylic, hemisulfuric

hodc axit thioxyanic.

Ngoai ra, mudi dugc dung thich hgp khéc cia hop chét theo sang ché ma c6 tinh
axit d?ly da, 12 mubi cta kim loai kiém, vi du mubi natri hodc mubi kali, mudi cia kim
loai kiém thd, vi du mudi canxi hoic mubi magie, mudi amoni hodc mudi vé6i kiém hitu
co ma nd tao ra cation chép nhén duge vé mit sinh 1y, vi du mubi v6i N-metyl-glucamin,
dimetyl-glucamin, etyl-glucamin, lysin, dixyclohexylamin, 1,6-hexadiamin,
etanolamin, glucosamin, sarcosin, serinol, tris-hydroxy-metyl-aminometan, amino-
propandiol, kiém sovak, 1-amino-2,3,4-butantriol. Ngoai ra, cic nhém chtra nito bazo
¢6 thé duoc chuyén thanh bac bén bang céc chit nhu alkyl halogenua béc thap nhu
metyl, etyl, propyl, va butyl clorua, bromua va iodua; dialkyl sulfat nhu dimetyl, dietyl,
va dibutyl sulfat va diamyl sulfat; cac halogenua mach dai nhu dexyl, lauryl, myristyl
va strearyl clorua, bromua va iodua; céc aralkyl halogenua nhu benzyl ,va phenetyl

bromua va céc chat khac.
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Ngudi ¢6 hiéu biét trung binh trong linh vic s& nhan thdy rang, cac mudi cong
axit ctia hop chét yéu ciu bao ho c6 thé dugc didu ché bang phan ung giita cac hop chit
véi axit vO co hodc hitu co thich hgp thong qua phuwong phéap bét ky trong s nhiéu
phuong phép dé biét. Theo céch khéc, céc mudi ciia kim loai kiém va kim loai kiem thd
clia chc hop chit axit theo sang ché dugc didu ché bing phan tng gifta hop chét theo

sang ché vé6i kiém thich hop thong qua nhiéu phuong phéap di biét.

Sang ché bao gdm tat ca cac muodi cd thé c6 ctia hop chat theo sang ché ¢ dang

mubi don hodc & dang hdn hop bat ky ciia cac mudi nay, theo ty 18 bat ky.

Trong ban md ta nay, cu thé 14 trong phan thir nghiém, 8 tdng hop cac hop chét
trung gian va céc hop chét vi du theo sang ché, néu hop chit dugc néu & dang mubi véi
bazo hoic axit twrong tmg thi thanh phan hop thirc chinh x4c clia dang mudi ndy, khi thu
duoc bang qua trinh didu ché va/hodc tinh ché twong tng, trong hiu hét cac truong hop

déu 1a chua biét.

Trir khi duogc xac dinh theo cach khac, cac hdu t§ ciia tén héa hoc hodc cong thirc
cAu trac nhu "hydroclorua", "trifloaxetat", "mudi natri", hoic "x HCI", "x CF3COOH",

"x Na*", cdn dugc hiéu khéng phai 12 chi rd luong phdp, ma chi la dang mudi.

Céch hiéu nay dugc 4p dung twong tu cho céc trudng hop, trong do viéc tbng
hop céc hop chit trung gian hodc hop chit vi du hodc mudi cia chiing da thu dugc, bang
cac quy trinh didu ché va/hoic tinh ché duge mo t, & dang solvat, nhu hydrat v6i thanh

phin hop thie chua biét (néu dugce x4c dinh).
Mubi bao gbm mudi khong tan trong nuéc va, cu thé 13, mudi tan trong nuéc.
Thém vao d6, din xult cia hop chét c6 cong thire (I) va mudi cia ching duge
chuyén hoa thanh hop chét c6 cong thire (I) hodc mudi ctia né trong hé thdng sinh hoc

(tin chét sinh hoc hodc tién dugc chit) dugc bao ham trong sang ché. He théng sinh

hoc nay 13, vi du, co thé dong vat ¢6 v, dic biét 1a nguoi. Tién chat sinh hoc, vi du,
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dugc chuyén héa thanh hop chét c6 cong thire () hoic mudi ctia n6 bang cac quy trinh

chuyén hoéa.

Nhu duoc st dung & day, thudt ngir “este co thé thiy phin dugc in vivo” dugc
hiéu c6 nghia 14 este c6 thé thiy phan duoc in vivo ciia hop chit theo sang ché chira
nhém cacboxy hodc hydroxy, vi du, este dugc dung dugc thiy phin trong co thé nguoi
hodc dong vat dé tao ra axit hodc ruou gbc. Este dugc dung thich hgp clia carboxy bao
gbm, vi du, alkyl, xycloalkyl va phenylalkyl tiy y dugc thé, dic biét 1 benzyl este, Ci-
Cs alkoxymetyl este, vi du, metoxymetyl, Ci-Cs alkanoyloxymetyl este, vi dy,
pivaloyloxymetyl, phtalidyl este, C3-Cs xycloalkoxy-carbonyloxy-Ci-Cs alkyl este, vi
du, 1-xyclohexylcarbonyloxyetyl; 1,3-dioxolen-2-onylmetyl este, vi du, 5-metyl-1,3-
dioxolen-2-onylmetyl; va Ci-Ce-alkoxycarbonyloxyetyl este, vi du, 1-metoxycarbonyl-
oxyetyl, va c6 thé dugc tao ra tai nhém carboxy bét ky trong cac hop chit theo sang

ché.

Este c6 thé thuy phan dugc in vivo cia hop chit theo sang ché chira nhém
hydroxy bao gbm este vd co nhu phosphat este va [alpha]axyloxyalkyl ete va cac hop
chét lién quan 13 két qua ciia qua trinh thity phan in vivo bé giy este dé thu dugc nhém
hydroxy gbc. Vi du vé [alpha]-axyloxyalkyl ete bao gdm axetoxymetoxy va 2,2-
dimetylpropionyloxymetoxy. Tap hop cac nhom tao ra este co thé thuy phan duoc in
vivo cua hydroxy bao gdm alkanoyl, benzoyl, phenylaxetyl va benzoyl dugc thé va
phenylaxetyl, alkoxycacbonyl (dé thu dugc alkyl cacbonat este), dialkylcacbamoyl va
N-(dialkylaminoetyl)-N-alkylcarbamoyl (dé thu dugc carbamat), dialkylaminoaxetyl va

carboxyaxetyl. Sang ché bao gOm tit ca cac este nhu vay.

Ngoai ra, sang ché bao gdm tit ca cic dang tinh thé hodc dang da hinh kha di cua
hop chét theo sang ché, & dang da hinh don hoic & dang hdn hop cua nhidu hon mot
dang da hinh, theo ty 18 bat k.

Trong ngit canh vé cac dic tinh cla hop chét theo sang ché, thuat ngit “profin
dugc dong hoc” c6 nghia 1a mot thong s6 don 1& hodc td hop cia ching bao gbm cac

thong sb6 do thdm, d6 sinh kha dung, tiép xuc, va duogc ly nhu khoang thoi gian, hodc
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cudng dd cua tac dung dugc ly, nhu dugc do trong thir nghiém thich hop. Cac hop chét
¢6 profin dugc dong hoc dugc cai thién co thé, vi du, dugc st dung véi lidu thép hon
dé dat duoc tac dung twong tu, cb thé dat duoc thoi gian tac dung 1au hon, hodc c6 thé

dat duoc t hop cta ca hai tac dung nay.

Thuat ngit “két hop” theo sang ché dugc st dung nhu da biét ddi voi nguoi c6
k¥ nang trong linh vuc va co thé c6 mat & dang két hop cb dinh, két hop khong c¢b dinh

hodc kit gdm nhiéu phén.

“Duge phim két hop ¢ dinh” theo sing ché duoc st dung nhu da biét di véi
n;gﬁbi c¢6 hiéu biét vé linh vuc nay va dugc xé4c dinh 12 t8 hop, trong do6 hoat chét thir
nhAt da néu va hoat chét thir hai d& néu ciing c6 mit trong mdt dang liéu don vi hodic
trong mot thuc thé duy nhét. Mot vi du v& “t hop ¢b dinh” 1a duoc pham, trong d6 hoat
chét th(t nhAt d4 néu va hoat chét thir hai d4 néu c6 mit trong hdn hop dé ding dong
thdi, nhu trong ché phim phdi ché. Mot vi du khéac v& “td hop cb dinh” 14 duge pham,
trong do6 hoat chét thr nhat d3 néu va hoat chét tht hai d3 néu c6 mit trong mot don vi

ma khong nam trong hdn hop.

Su két hop khong cb dinh hoc “kit gdm nhiéu phan” theo séng ché duoc str dung
nhu d3 biét déi véi ngudi c6 k§ ning trong linh vuc va duge x4c dinh 12 sy két hop,
trong d6 hoat chét thi nhét néu trén va hoat chat thr hai néu trén c¢6 mat trong nhiéu
hon mot don vi. Mot vi du vé su két hop khong cb dinh hozc kit gém cac phén 1a su két
hop, trong d6 hoat chét thi nhat néu trén va hoat chét th hai néu trén tn tai riéng biét.
Céc thanh phan cita vidc két hop khong ¢b dinh hodc kit gdm nhiéu phén c6 thé dugc
dua vao theo cach riéng biét, tudn ty, cing lac, ddng thoi hodc duge bd tri theo thit tu
thoi gian. Dugc pham két hop bét ky cia hop chét c6 cong thirc (I) theo sdng ché véi

tac nhan chéng ung thu nhu dugc xac dinh dudi dayla mot phuwong an clia séng ché.

Thut ngit “tdc nhan hoa tri liéu chéng ung thu”, bao gdm, nhung khong chi gi¢i
han &,
131I-chTNT, abarelix, abiraterone, aclarubicin, ado-trastuzumab emtansine,

afatinib, aflibercept, aldesleukin, alemtuzumab, axit Alendronic, alitretinoin,
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altretamin, amifostine, aminoglutethimit, Hexyl aminolevulinate,amrubicin, amsacrine,
anastrozole, ancestim, anethole dithiolethione, angiotensin II, antithrombin III,
aprepitant, arcitumomab, arglabin, arsenic trioxit, asparaginase, axitinib, azacitidine,
basiliximab, belotecan, bendamustine, belinostat, bevacizumab, bexarotene,
bicalutamide, bisantrene, bleomycin, bortezomib, buserelin, bosutinib, brentuximab
vedotin, busulfan, cabazitaxel, cabozantinib, canxi folinate, canxi levofolinate,
capecitabine, capromab, carboplatin, carfilzomib, carmofur, carmustine, catumaxomab,
celecoxib, celmoleukin, ceritinib, cetuximab, chlorambucil, chlormadinone,
chlormethine, cidofovir, cinacalcet, cisplatin, cladribine, clodronic axit, clofarabine,
copanlisib , crisantaspase, cyclophosphamide, cyproterone, cytarabine, dacarbazine,
dactinomycin, darbepoetin alfa, dabrafenib, dasatinib, daunorubicin, decitabine,
degarelix, denileukin diftitox, denosumab, depreotide, deslorelin, dexrazoxane,
dibrospidium clorua, dianhydrogalactitol, diclofenac, docetaxel, dolasetron,
doxifluridine, doxorubicin, doxorubicin + estrone, dronabinol, eculizumab,
edrecolomab, elliptinium axetat, eltrombopag, endostatin, enocitabine, enzalutamide,
epirubicin, epitiostanol, epoetin alfa, epoetin beta, epoetin zeta, eptaplatin, eribulin,
erlotinib, esomeprazole, estradiol, estramustine, etoposide, everolimus, exemestane,
fadrozole, fentanyl, filgrastim, fluoxymesterone, floxuridine, fludarabine, flouraxil,
flutamit, axit folinic, formestane, fosaprepitant, fotemustine, fulvestrant, gadobutrol,
gadoteridol, gadoteric axit meglumine, gadoversetamide, gadoxetic axit, gallium
nitrate, ganirelix, gefitinib, gemcitabine, gemtuzumab, Glucarpidase, glutoxim, GM-
CSF, goserelin, granisetron, granulocyte colony stimulating factor, histamin
dihydroclorua, histrelin, hydroxycarbamid, hat I-125, lansoprazole, axit ibandronic,
ibritumomab tiuxetan, ibrutinib, idarubicin, ifosfamide, imatinib, imiquimod,
improsulfan, indisetron, axit incadronic, ingenol mebutate, interferon alfa, interferon
beta, interferon gamma, iobitridol, iobenguane (123I), iomeprol, ipilimumab,
irinotecan, Itraconazole, ixabepilone, lanreotide, lapatinib, Iasocholine, lenalidomide,
lenograstim, lentinan, letrozole, leuprorelin, levamisole, levonorgestrel, levothyroxine
natri, lisuride, lobaplatin, lomustine, lonidamin, masoprocol, medroxyprogesterone,
megestrol, melarsoprol, melphalan, mepitiostane, mercaptopurine, mesna, methadone,
methotrexate, methoxsalen, metylaminolevulinate, —metylprednisolone, metyl-

‘testosterone, metirosine, mifamurtide, miltefosine, miriplatin, mitobronitol,
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mitoguazone, mitolactol, mitomycin, mitotane, mitoxantrone, mogamulizumab,
molgramostim, mopidamol, morphine hydroclorua, morphine sulfat, nabilone,
nabiximols, nafarelin, naloxone + pentazocine, naltrexone, nartograstim, nedaplatin,
nelarabine, axit neridronic, nivolumabpentetreotide, nilotinib, nilutamide, nimorazole,
nimotuzumab, nimustine, nitracrine, nivolumab, obinutuzumab, octreotide,
ofatumumab, omacetaxine mepesuccinate, omeprazole, ondansetron, oprelvekin,
orgotein, orilotimod, oxaliplatin, oxycodone, oxymetholone, ozogamicine, tri liéu gen
p53, paclitaxel, palifermin, paladi-103 seed, palonosetron, axit pamidronic,
panitumumab, pantoprazole, pazopanib, pegaspargase, PEG-epoetin beta (metoxy
PEG-epoetin beta), pembrolizumab, pegfilgrastim, peginterferon alfa-2b, pemetrexed,
pentazocine, pentostatin, peplomycin, Perflubutane, perfosfamide, Pertuzumab,
picibanil, pilocarpine, pirarubicin, pixantrone, plerixafor, plicamycin, poliglusam,
polyestradiol phosphat, polyvinylpyrolidon + natri hyaluronate, polysaccharide-K,
pomalidomide, ponatinib, porfimer natri, pralatrexate, prednimustine, prednisone,
procarbazine, procodazole, propranolol, quinagolide, rabeprazole, racotumomab,
radium-223 clorua, radotinib, raloxifene, raltitrexed, ramosetron, ramucirumab,
ranimustine, rasburicase, razoxane, refametinib , regorafenib, axit risedronic, rhenium-
186 etidronate, rituximab, romidepsin, romiplostim, romurtide, roniciclib , samarium
(153Sm) lexidronam, sargramostim, satumomab, secretin, sipuleucel-T, sizofiran,
sobuzoxane, natri glycididazole, sorafenib, stanozolol, streptozocin, sunitinib,
talaporfin, tamibarotene, tamoxifen, tapentadol, tasonermin, teceleukin, technetium
(99mTc) nofetumomab merpentan, 99mTc-HYNIC-[Tyr3]-octreotide, tegafur, tegafur
+ gimeracil + oteracil, temoporfin, temozolomide, temsirolimus, teniposide,
testosterone, tetrofosmin, thalidomide, thiotepa, thymalfasin, thyrotropin alfa,
tioguanine, tocilizumab, topotecan, toremifene, tositumomab, trabectedin, tramadol,
trastuzumab, trastuzumab emtansine, treosulfan, tretinoin, trifluridine + tipiracil,
trilostane, triptorelin, trametinib, trofosfamide, thrombopoietin, tryptophan, ubenimex,
valatinib, valrubicin, vandetanib, vapreotide, vemurafenib, vinblastine, vincristine,
vindesine, vinflunine, vinorelbine, vismodegib, vorinostat, vorozole, vi cu thuay tinh

yttrium-90, zinostatin, zinostatin stimalamer, axit zoledronic, zorubicin.
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D3 phat hién ra, va phat hién nay cdu thanh co s& cta sang ché nay, 13 hop chét

theo sang ché co céac dic tinh bat ngd va hiru ich.

Cu thé, hop chit theo sang ché néu trén bat ngd duogc phat hién 1a e ché mot
cach hidu qua Bub] kinaza va do d6, c6 thé dwgc sir dung dé diéu tri hodc phong ngira
bénh v& su phat trién, ting sinh va/hosc sdng s6t té bao khong thé kiém soat dugc, dap
g mién dich té bao khong thich hop hoic dap ung viém té bao khong thich hop hoic
céc bénh ma duge kém theo boi sy phat trién, ting sinh va/hoic sdng so6t té bao khong
thé kidm soat dugc, dap tng mién dich té bao khong thich hop hodc dap ung viém té
bao khong thich hop, cu thé trong d6, su phat trién, tang sinh va/hodc séng sot té bao
khong thé kiém soat dugc, dép tmg mién dich té bao khong thich hop hodc dép ung
viém té bao khong thich hop dugc trung gian béi Bubl kinaza, vi dy nhu cac khéi u
méu, khoi u rin, va/hodc cc di cin cia ching, vi du bénh bach cAu va hoi chung rdi
loan sinh ty, u lymphd éc tinh, u vung dAu va cb bao gdm u ndo va cac di cin & nio,
khéi u ving 16ng nguc bao gbm khédi u phbi khong phai t& bao nho va té bao nhé, u da
day - rudt, u ndi tiét, u vii va u phu khoa khac, u tiét niéu bao g(“)m cac u ¢ than, bang

quang va tién liét tuyén, u ¢ da, va sacoma va/hodc cic di cdn cia chung.

Céc hop chét trung gian dugc st dung dé téng hop hop chét theo cac diém tir 1
dén 6 yéu cAu bao hd nhu duge md ta dudi day 1a mot khia canh khac nira ciia sang ché.
Céc hop chét trung gian dugc uu tién 1a céc hop chét trung gian vi du nhu duge boc 19

dudi day.
Quy trinh chung

Hop chét theo sang ché c6 thé dugc didu ché theo céc quy trinh tir Quy trinh 1

dén 4 sau.

So d6 va cac phurong thirc md t& dudi day minh hoa cac con duong tbng hop cho
hop chit c6 cong thirc chung (I) theo sang ché va khong du dinh gi¢i han sang ché. Hién
nhién d6i voi ngudi c6 k§ ning trong linh vyc 1a thir tu chuyén d6i nhu dugc minh hoa

trong cac so dd c6 thé duge cai bién theo nhiéu cach khac nhau. Do do, thir tu chuyén
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d6i minh hoa trong cdc so dd khong du dinh giéi han bdi céc thit tw nay. Ngoai ra, sy
hoén chuyén ctia phin tir thé bit ky trong s cac phan tir thé R!, R%, R%, R, RA va R?,
c6 thé dat duoc trude va/hodc sau cac chuyén ddi minh hoa. Cac chuyén dbi nay c6 thé
nhu viéc dua vao nhom bao vé, tich nhom bao v€, phan tng khir hodc oxy héa nhom
chirc, phan g khir hydro, phan tng halogen hc’)a,}thé nguyén tir H bang kim loai, phan
g thé hodc cic phan (g khac da biét dbi véi ngudi ¢ k§ niang trong linh vuc. Céc
chuyén ddi nay bao gbm chuyén dbi dé dwa vao nhém chirc ma nhém chirc ndy cho
phép hoan chuyén thém cic phan tir thé. Nhém bao vé thich hop va viéc dua vao va
tach cac nhom nay 1a da biét véi ngudi c6 k§ ning trong linh vuce (vi dy, xem trong tai
lidu T.W. Greene and P.G.M. Wutts in Protective Groups in Organic Synthesis, 3"

edition, Wiley 1999). Cac vi du cu th8 dwoc md ta trong cac doan tiép sau.

So dd 1
0 A

. N=C=S L0
N Chét phan tmg B R~ N
1 _— H

RRz 0] R’

R? R® R R R®
Chét phan tmg A 11

HNT E

Chét phan tmg C

—— —_—
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So @ 1: Quy trinh didu ché hop chét c6 cong thirc chung (I), trong do R!, R% R, RY,
RA, RB, A va E c¢6 nghia nhu da néu d6i véi cong thirc chung (I) néu trén.

Chét phan tng A, chit phan tng B va chét phan mg C c6 ban trén thi trudng hodc c6
thé dugc didu ché bang cac quy trinh sin c6 trén trang thong tin cong cong, ma ngudi
6 hiéu biét trung binh vé linh vuc nay di biét. Céc vi du cu thé dugc md ta trong cac

doan tiép sau.

Piperidin-2,4-dion dugc thé thich hgp c6 cong thirc chung (chét phan tng A), vi
du nhu piperidin-2,4-dion, c6 thé duoc cho phan ting véi isothioxyanat duge thé thich
hop (chét phan Gng B), vi du nhu phenylisothioxyanat, trong hé dung mo6i thich hop, vi
du nhu axetonitril, véi su ¢6 mat ciia bazo thich hop, vi du nhu trietylamin hodc DBU,
& nhiét 6 ndm trong khoang tir -78°C dén +100°C. Tét hon 12 phan tmg niy dugc tién
hanh & 0°C hodc +100°C d8 tao ra hop chit c6 cong thirc chung (1-1). Céc phan tmg
tuong tu da dwoc tién hanh trong céc tai liéu chuyén nganh (D. E. Worrall, J. Am. Chem.
Soc., 1940, 62, 675).

Hop chit trung gian c6 cong thitc chung (1-1) c6 thé dugc chuyén hoa thanh Hop
chét trung gian c6 cong thirc chung (1-2) bing cach phan tng v6i amin thich hop, vi du
nhy 1-(pyridin-4-yl)metanamin, trong hé dung moéi thich hop, vi du nhu etanol va etyl
axetat, & nhiét 40 nam trong khoang tlr nhiét d6 trong phong dén diém sdi cta ciia dung
moi twong tmg, tot hon 13 phan Gng nay dugc tién hanh & diém soi cia ciia dung moi
twong Gng, nhy 6 nudc dugc tao thanh trong phan timg dugc loai bo ra khoi phan ng
bang cac phuwong phdp ma chuyén gia trong linh vyc nay da biét, vi du nhu loai bo déng
s6i nude (didu kién Dean-Stark) hoic bang sang phan ti, dé tao ra Hop chét trung gian

c6 céng thic chung (1-2).

Hop chét trung gian c6 cong thirc chung (1-2) dugc cho phan Gng véi bazo
va/hodc chét phan tng oxy héa, t6t hon 1a chét oxy héa, vi du nhu hydro peroxit hodc
SIBX (axit iodoxybenzoic 6n dinh, trong hé dung méi thich hop, vi du nhu metanol, &
nhiét 36 nim trong khoang tir -30°C dén diém soi ciia ciia dung mdi twong ng. Tét hon
1a phan Ung nay duoc tién hanh & diém soi cia cia dung moi twong Gng, dé tao ra Hop

chét trung gian c6 cong thirc chung (I”).
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Hop chit trung gian c6 cong thirc chung (I') dugc cho phén tng voi chét alkyl
héa chta nhém roi chuyén duogc thich hgp, vi du nhu Cl, Br, aryl sulfonat, vi du nhu
p-toluen sulfonat, hodc alkyl sulfonat, vi du nhuw metan sulfonat hodc triflometan
sulfonat, véi su c6 mit cia bazo, vi du nhu natri hydrua, kali cacbonat, xeri cacbonat,
trong hé dung moi thich hop, vi du nhu dimetylformamit, & nhi€t do nim trong khoang
tir 0°C dén diém sdi ctia ctia dung méi twong Gng, dé tao ra hop chét c6 cong thirc chung

@.

So dd 2

o R-a

R3

N

- . “ -

1

R N\4
R R
(Ib)

So dé 2: Quy trinh diéu ché hop chét c6 cong thirc chung (Ib), trong d6 R!, R% R3, RY,

RA, RB, A va E ¢6 nghia nhu da néu ddi véi cong thirc chung (1) néu trén.

Hop chét trung gian c6 cong thirc chung (1-2) dugc cho phan ting trong diéu kién
khtr hydro, nhu cic phan Gng da biét (J. H. Hutchinson, et al., J. Med. Chem., 1996, 39,
4583 — 4591, N. L. Subasinghe, et al., Bioorg. Med. Chem. Lett., 2013, 23, 1063 — 1069,
C.F: Jones, et al., Synlett, 2010, 654 — 658, M. Noguchi, et al., Bull. Chem. Soc. Japan,
1986, 59, 1355 - 1362). Céc didu kién nay c6 thé dugc thuc hién bang céch st dung, vi
du, chét xuc tac kim loai, vi du nhu paladi trén than, trong hé dung mdi thich hop, vi du
nhu dimetylaxetamit, & nhi¢t do nim trong khoang tir 0°C dén 200°C ciia dung mdi

tuong Ung, t5t hon 13 & nhiét do cao, dé tao ra hop chét c6 cong thirc chung (Ib).
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So d@é 3: Quy trinh didu ché hop chit c6 cong thirc chung (III), trong d6 R!, R?, R, R,
RA, RB, R7 va A ¢6 nghia nhu d4 néu ddi véi cong thirc chung (I) néu trén va R"3 1aR-

C(O)-, R"O-C(O)- hodc R°RIN-C(O)-.

Hgp chét trung gian c6 cong thire chung (II) dugc cho phan tmg vé6i chét phan ing axyl
hoéa, 12 chét axyl héa co thé dugc tao ra tai ché, dé tao ra hop chét c6 cong thirc chung
(IIT). Loai phan ung nay la da biét r6 (vi du vé céc tai liéu chuyén nganh la: S.
Miwatashi, ef al., J. Med. Chem., 2005, 48, 5966 — 5979; J. Zhao, et al., Bioorg. Med.
Chem. Lett., 2014, 24,. 2802 —2806; M. P. Hay, et al., J. Med. Chem., 2010, 53, 787 —
797; J. M. Keith, et al., Med. Chem. Lett, 2012, 3, 823 — 827; J. Liang, et al., Eur. J.
Med. Chem., 2013, 67, 175 — 187).

Vi du khong giéi han vé loai chét phan tmg nay la:

i) axit carboxylic chit phan tg khir nudc thudong duge sir dung trong viée tao
lién két amit, vi du nhu (HBTU, HATU, PyBOP, BOP, T3P, EDC, DIC,
DCC)

1) axit flohydric, axit clohydric, axit bromhydric, t5t hon 13 véi su c6 mit cua
bazo

iii)  axit anhydrit, tt hon 1 véi sy ¢6 mit cla bazo

iv)  cloformat, tdt hon 12 véi su ¢6 mit clia bazo

V) isoxyanat, t6t hon 14 vé6i su ¢6 mit ctia bazo

Vi) isothioxyanat, tot hon 14 v&i sy c6 mit cta bazo
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So dé 4: Quy trinh didu ché hop chét ¢6 cong thirc chung (I), trong d6 R', R%, R?, RY,
R%, R®, A va E c6 nghia nhu d néu d6i v6i cong thirc chung (I) néu trén. Ngoai ra, su
hoan chuyén cua phan tir thé bit ky trong s6 cc phan tir thé, R, R%, R%, RY, R’, R?, A
va E c6 thé dat dugc trude va/hodc sau cac chuyén dbi minh hoa. Gbc R trong chét phan
tng D c¢6 thé 1a hydro 8 thé hién axit boronic hosic nhém alkyl dé thé hién boronic este,
tuy y c& hai nhém R ¢6 thé dugc gin v6i nhau dé thé hién, vi dy, pincacol boronic este.
The phén ti thay thé Z trong Hop chét trung gian c6 cdng thirc chung 4-1, 4-4 va 4-6
¢6 thé 12 nhém rdi chuyén duoc thich hop, vi du nhu Cl, Br, 1, aryl sulfonat, vi du nhu
p-toluen sulfonat, hodc alkyl sulfonat, vi du nhu metan sulfonat hodc triflometan

sulfonat.

Cac chuyén doi nay c6 thé nhu viéc dua vao nhém bao V¢, tach nhom bao Ve,

phan tmg khtr hodc oxy héa nhém chirc, phan tng halogen hoa, thé nguyén tit H bing
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kim loai, phan tng thé hodc cac phan tng khac da biét d6i véi ngudi c6 k§ ning trong
linh vuc. Cac chuyén dbi nay bao gdm chuyén dbi dé dua vao nhém chirc ma nhém
chirc nay cho phép hoan chuyén thém cac phan tir thé. Nhom bao vé thich hgp va viéc
dua vao va tach cac nhom ndy 13 da biét voi ngudi c6 k§ ning trong linh vuc (vi dy,
xem trong tai liéu T.W. Greene and P.G.M. Wutts in Protective Groups in Organic
.Synthesis, 3rd edition, Wiley 1999). Céac vi du cu thd dugc mo ta trong cac doan tiép

sau,

Hop chit trung gian c6 cong thitc chung (IV) 12 ¢6 ban trén thi trudng hogc duge
thong bao trong trang thong tin cdng cong, xem hudng dan, vi du, ctia Menichincheri
et al., W02014/72220 Al; Clark et al., J. Heterocyclic Chem., 1993, 30, 829 — 831;
Clark et al., J. Med. Chem., 1993, 36, 2645 — 2657; Schneller et al., J. Med. Chem.,
1978, 21, 990 — 993.

Hop chét trung gian c6 cong thitc chung (IV) hodc Hop chét trung gian c6 cong
thirc 4-3 ¢6 thé dwoc cho phan tmg dé dua vao phén tir thay thé Z, t6t hon 13 halogenua,
c4c phan (rng nay 12 da dugc chuyén gia trong linh virc nay biét dén (xem Menichincheri
et al., WO2014/72220 A1 (dwa vao bromua va iodua); Smith et al., Bioorg. Med. Chem.
Tcti,, 2007, 17, 673 — 678 (dua vao bromua) Cee et al., W02014/22752 Al (dua vao
bromua)) dé tao ra Hop chit trung gian c¢6 cong thirc 4-1 tir hop chét ¢ cong thirc (IV)
hodc Hop chét trung gian c6 cong thirc 4-4 tix hop chét c6 cong thirc 4-3.

Hop chét trung gian c¢6 cong thirc chung (IV) hodc Hop chét trung gian c6 cong
thirc 4-2 ¢6 th duogc cho phan tmg ¢ dua vao nhém R*, vi dy nhu nhom alkyl bing
cach alkyl hoa trong diéu kién bazo (Marchionni et al., W02009/40399 A1) hodc skt
dung phéan tmg Mitsunobu (US2007/142414 A1) hodc nhém tert-butoxycarbonyl (Boc)
(Kim et al., WO2013/62344 Al; Voss et al., W02015/22073 Al) d8 tao ra Hop chét
trung gian c6 cong thirc 4-3 tir hop chét c¢6 cong thirc chung (IV) hodc Hop chét trung
gian c6 cdng thirc 4-4 tir hop chét c¢6 cong thirc 4-1 hodc Hop chét trung gian c6 cong

thitc 4-5 tir hop chét c6 cong thirc 4-2.
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Hop chét trung gian ¢ cong thire chung 4-1 hodc Hop chit trung gian c6 cong
thic 4-4 ¢6 thé duwgc cho phan tng d& dua vao phan tir thay thé E, vi du nhu nhém aryl
hodc heteroaryl bing cach sir dung phan @ng c6 xtic tac kim loai, vi du nhw phén tmg
Suzuki. Cac phan g nay la d38 dugc chuyén gia trong linh vuc nay biét dén
(WO02007/39740 A2; Cee et al., W0O2014/22752 Al; Smith et al., Bioorg. Med. Chem.
Lett., 2007, 17, 673 — 678) va c6 thé dugc st dung dé tao ra Hop chét trung gian co
cdng thie 4-2 tir hop chéit c6 cong thirc chung 4-1 hogc Hop chét trung gian c6 cong
thtrc 4-5 tir hop chét c6 cong thirc 4-4.

Hop chét trung gian c6 cong thirc chung (4-5) ¢6 thé duoc cho phan ing véi chéit
phan ng halogen hdéa thich hgp, vi du nhu ddng(I) bromua va N-bromosucxinimit, tbt
hon 13 N-bromosucxinimit, trong hé dung mdi thich hop, vi du nhu axetonitril, & nhiét
d6 ndm trong khoang tir 0°C dén diém sdi ctia ctia dung mdi tuong ting, t6t hon 13 phan
mg nay dugc tién hanh & nhiét do trong phong, dé tao ra hop chét c6 cong thirc chung
(4-6). Céc vi du twong tu vé brom héa pyrol di dugc d3 dugc cong b trudc day bang
cach sir dung lactam (Aiello, E. et al., J. Heterocyclic Chem., 1982, 19, 977 — 979;
Duranti, A. et al., Bioorg. Med. Chem., 2003, 11, 3965 — 3973).

Hop chét trung gian c6 cong thirc chung (4-6) ¢6 thé duoc cho phan ting véi a
thich hop amin bdc mdt, vi du nhu primary thom amin va amin bac mot, tdt hon 1a
primary thom amin, vi du nhu anilin hodc 3-aminothiophen, véi su ¢6 mit cuia bazo, vi
du nhu lithi bis(trimetylsilyl)amit (LHMDS), véi su c6 mdt cua chét xuc tac, vi du nhu
a thich hop phdi tir, t6t hon 1a 2-(di-tert-butylphosphino)-2',4',6'- triisopropyl-3,6-
dimetoxy-1,1'-biphenyl (tBuBrettPhos) va véi sy c6 mit clia chét tién xuc tac, vi du nhu
a paladi chét tién xuc tac, tét hon 1a clo[2-(dixyclohexylphosphino)-3,6-dimetoxy-
2'.4' 6'-triisopropyl-1,1'-biphenyl][2-(2-aminoetyl)phenyl]paladi(Il) (san phdm cong
BrettPhos-PreCat MTBE ete) trong hé dung mdi thich hgp, vi du nhu tetrahydrofuran
(THF), & nhiét d nam trong khoang tir 0°C dén 200°C, t5t hon 12 phan tmg nay duoc
tién hanh & 80°C, d& tao ra hop chét c6 cong thirc chung (I’).

Hop chét trung gian c6 cong thic chung (I”) dugc cho phan tng véi chét alkyl
héa chira nhom roi chuyén dugc thich hop, vi du nhu Cl, Br, aryl sulfonat, vi du nhu p-

toluen sulfonat, hodc alkyl sulfonat, vi du nhu metan sulfonat hodc triflometan sulfonat,

-70-



27011

vGi su c6 mit ciia bazo, vi du nhu natri hydrua, kali cacbonat, xeri cacbonat, trong hé
dung méi thich hgp, vi du nhu dimetylformamit, & nhiét do ndm trong khoang tir 0°C
dén diém s6i cla cia dung moi trong Gng, dé tao ra hop chat trung gian c6 cong thirc
chung (I).

So db 5

A
HoN~

Chét phan img E

So d@é 5: Quy trinh diu ché hop chit c6 cong thic chung (I), trong d6 R, R?, R3, R,
R’, RB, A va E c6 nghia nhu d4 néu d6i voi cong thirc chung (I) néu trén. Ngoai ra, su
hoén chuyén ciia phan tir thé bét ky trong sb cac phan tir thé, R!, R2, R, R*, R5, RB, A
va E ¢c6 thé dat dugc truéc va/hodc sau cic chuyén d4i minh hoa. Phin tir thay thé 7
trong Hop chét trung gian c6 cong thitc chung 4-6 c6 thé 12 nhom roi chuyén dugce thich
hop, vi du nhu Cl, Br, L, aryl sulfonat vi du nhu p-toluen sulfonat, hodc alkyl sulfonat
vi du nhu metan sulfonat hodc triflometan sulfonat. Cac chuyén dbi nay co6 thé nhu viéc
dua vao nhém bao vé, tdich nhom bao vé, phan tng khir hodc oxy héa nhém chire, phan
tng halogen hoa, thé nguyén tir H bang kim loai, phan tng thé hodc cac phan tng khéc
da biét d6i v6i ngudi c6 k¥ nang trong linh vuc. Cac chuyén dbi nay bao gbm chuyén
dbi dé dua vao nhém chirc ma nhém chie nay cho phép hoan chuyén thém céc phén tir
thé. Nhoém bao vé thich hop va viéc dua vao va tach cac nhém nay 1a da biét v6i ngudi
¢6 k¥ niang trong linh vyc (vi dy, xem trong tai liu T.W. Greene and P.G.M. Wuts in
Protective Groups in Organic Synthesis, 3rd edition, Wiley 1999). Cac vi du cu thé dugc

mo ta trong cac doan ti€p sau.
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Hop chét c6 cong thirc (I) ciing c6 thé dugc didu ché bang cach sir dung cac
phwong phap téng hop duge mo ta trén So d6 3. Chét phan tmg E va chit phan ing F
c6 ban trén thi trudng hodc c6 thé duge didu ché bang cac quy trinh sén c6 trén trang

thong tin cong cdng, ma ngudi co hiéu biét trung binh v& linh vuc nay da biét.

1,3-dicarbonyl dugc thé thich hgp c¢6 cong thirc chung (V) c6 thé dugc cho phan
g v6&i hop chét dugc thé thich hop c6 cong thitc chung (chét phan ung F) trong d6 Z
1a nhom roi chuyén duoc thich hop, vi du nhu bromua, clorua, véi sy c6 mét cua mudi
amoi, vi du nhu amoni axetat c6 thé tao ra Hop chét trung gian c6 cong thitc chung (4-
5). Céac vi du tuong tu vé viéc tao thanh nhan pyrol theo cdch nay da dugc cong b6 trude
day biang cach sir dung lactam (Anderson, D. R. et al., J. Med. Chem., 2007, 50, 2647
—2654; Amici, R. etal., ]. Med. Chem., 2008, 51, 487 — 501; Bargiotti, A. et al., J. Med.
Chem., 2009, 52, 293 —307; Voss etal., WO 2015/022073 Al).

Hop chét trung gian c6 cong thirc chung (4-5) c6 thé dugc cho phan ting v6i chit
phén (ng halogen hoéa thich hop, vi du nhu d6ng(I) bromua va N-bromosucxinimit, t6t
hon 12 N-bromosucxinimit, trong hé dung méi thich hop, vi du nhu axetonitril, & nhiét
d6 nim trong khoang tir 0°C dén diém s6i ctia cia dung moi twong ng, t6t hon 1 phan
{ng nay duoc tién hanh & nhiét o trong phong, dé tao ra hop chét c6 cong thirc chung
(4-6). Cac vi du tuong tu v& brom hoa pyrol d dugc da dugce cong b trude day bang
cach st dung lactam (Aiello, E. et al., J. Heterocyclic Chem., 1982, 19, 977 — 979;
Duranti, A. et al., Bioorg. Med. Chem., 2003, 11, 3965 —3973).

Hop chét trung gian ¢6 cong thic chung (4-6) c6 thé dugc cho phan g véi a
thich hgp amin bic mdot, vi du nhu primary thom amin va amin béc mot, t6t hon 1a
primary thom amin, vi dy nhu anilin hodc 3-aminothiophen, v6i su ¢6 mét cia bazo, vi
du nhu lithi bis(trimetylsilyl)amit (LHMDS), véi sy ¢6 mit cua chét xtc tac, vi du nhu
a thich hgp phéi ti, tdt hon 13 2-(di-tert-butylphosphino)-2',4',6"- triisopropyl-3,6-
dimetoxy-1,1'-biphenyl (tBuBrettPhos) va v6i sy ¢6 mét ciia chét tién xuc tac, vi du nhu
a paladi chéit tidn xtic tac, tdt hon 1a clo[2-(dixyclohexylphosphino)-3,6-dimetoxy-
2' 4" 6'-triisopropyl-1,1'-biphenyl][2-(2-aminoetyl)phenyl]paladi(Il) (san phdm cong
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BrettPhos-PreCat MTBE ete) trong hé dung moéi thich hop, vi du nhu tetrahydrofuran
(THF), & nhiét d6 nim trong khoang tir 0°C dén 200°C, tét hon 14 phan tmg nay dugc
tién hanh & 80°C, dé tao ra hop chét c6 cong thirc chung (I”).

Hop chét trung gian c6 coéng thirc chung (I°) dugc cho phan Gng véi chét alkyl
hoéa chira nhom roi chuyén duoc thich hop, vi du nhu Cl, Br, aryl sulfonat, vi du nhu p-
toluen sulfonat, hoic alkyl sulfonat, vi du nhu metan sulfonat hogc triflometan sulfonat,
voi sy ¢6 mit cua bazo, vi du nhu natri hydrua, kali cacbonat, xeri cacbonat, trong hé
dung moi thich hop, vi du nhu dimetylformamit, & nhiét 4o ndm trong khoang tir 0°C
dén didm sbi cna cia dung méi twong ng, dé tao ra hop chét trung gian c6 cdng thirc

chung (I).

Chuyén gia trong linh vuc nay da biét duoc ring, néu c6 nhiéu tim hoat dong
trong hop chit ban diu hodc hop chét trung gian, c6 thé cin phai bao vy mot hodc
nhiéu tAm hoat ddng ndy mot cich tam thoi bang nhém bao vé dé cho phan tmg dién ra
mot cach cu thé & tam phéan tmg mong mudn. Mo ta chi tiét v& viéc str dung mot luong
16n nhém bao vé da dugc ching minh dugce tim théy, vi dy, trong T. W. Greene,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1999, 3rd Ed., hodc trong
P. Kocienski, Protecting Groups, Thieme Medical Publishers, 2000.

Hop chét theo séng ché dugc tach va tinh ché theo cach da biét, vi du, bang cach
chung cét dung moi trong chdn khéng va tai két tinh can thu duge tir dung mdi thich
hop hodc cho né qua mdt trong s§ cac phwong phap tinh ché théng thudng, nhu sic ky
trén nén mang thich hgp. Thém vao do, c6 thé ap dung HPLC pha dao. Hop chét theo
sang ché c6 da nhém chirc bazo hodc axit, co thé tao thanh mudi, nhu trong trudng hop
hop chét theo sang ché da nhém chite bazo, vi du 12 mudi trifloaxetat hodc format, hodc
trong truong hop hop chét theo sang ché di nhém chire axit, vi dy Ia mudi amoni. Mudi
thudc loai nay cé thé duoc bién dbi 1an lugt thanh dang bazo tu do hoic axit tu do cia
n6, bang cac phuong phap ma chuyén gia trong linh vuc ndy da biét, hoic duoc sir dung
du6i dang mudi trong cac thir nghiém sinh hoc tiép theo. Thém vao d6, qua trinh sdy
kho trong khi tach hgp chét theo sang ché c6 thé khong loai bé duge hoan toan vét cia

dc“)ng dung mdi, dic biét nhu axit formic hodc axit trifloaxetic, dé tao ra solvat hoic
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phttc. Chuyén gia trong linh vuc nay s€ nhin thdy solvat hodc phirc ndo 1a chip nhan
dugc dé st dung trong céc thir nghiém sinh hoc tiép theo. Can phai hiéu ring dang cu
thé (vi du, mudi, bazo tu do, axit tu do, solvat, ké ca phtrc) cua hop chét theo séng ché
nhu dugc tach va duge mo ta trong ban mo ta nay 1a khong nhét thiét chi & dang trong
d6 hop chit nay c6 thé ap dung cho thit nghiém sinh hoc dé dinh lugng hoat tinh sinh

hoc dic hiéu.

Mubi ciia hop chét c6 cong thire (I) theo sang ché c6 thé thu dugc bing cach hoa
tan hop chét tw do trong dung méi thich hgp (vi du keton nhu axeton, metyletylketon
hoic metylisobutylketon, ete nhu dietyl ete, tetrahydrofuran hodc dioxan, hydrocarbon
clo héa nhu metylen clorua hodc cloform, hodc rugu béo phan tir lugng thép nhu
metanol, etanol ho#c isopropanol) chira axit hodc bazo mong mubn, hoic dé tiép theo,
bd sung axit hoic bazo mong muén vao d6. Axit hodc bazo c6 thé sir dung trong quy
trinh tdch mudi, thy thudc vao lidu da axit hodc don axit hodc bazo c6 lién quan va tiy
thudc vao mudi nao 13 mong mudn, véi ty 18 dang phan tir hoic ty 1€ khac. Mubi thu
dirge bang cach loc, tai két tinh, két tinh bing khoéng dung moi cho mubi hodc bang
cach lam bay hoi dung moi. Mubi thu dugc c¢6 thé duge chuyén héa thanh hop chat tu
do, ma dén luot né c6 thé dugc chuyén héa thanh mudi. Theo cach nay, mudi khong
dugc dung, ma co thé thu dugc, vi du, & dang san phém xtr Iy trong qué trinh sén xuét
trén quy mo cong nghiép, co thé duoc chuyén héa thanh mudi dugc dung bang cic quy
trinh ma chuyén gia trong linh vuc nay da biét. Pugc wu tién dic biét 1a hydroclorua va

cac quy trinh dugc st dung trong phan vi du.

Chét ddng phan khong déi quang tinh khiét va chit dong phan d6i anh tinh khiét
ctia hop chét va mudi theo sang ché ¢6 thé thu dugc, vi du béng cach tong hop bét ddi
xtng, bang céach str dung hop chét ban dau bit d6i xtng trong qu4 trinh tbng hop hoic
bang cach tach hdn hop chét ddng phan dbi anh va chét ddng phan khong d6i quang thu
dugc trong qué trinh tong hop.

Hdn hop chit déng phan dbi anh va chét ddng phan khong d6i quang c6 thé tach
thanh chit ddng phan ddi 4nh tinh khiét va chit ddng phan khong dbi quang tinh khiét

bang cac phuwong phap ma chuyén gia trong linh vuc nay da biét. Tt hon, néu hdn hop
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chét ddng phan khong déi quang dugce tach bang cach két tinh, cu thé 13 két tinh phan
doan, hoac sic ky. Hén hop chét df?)ng phéan dbi anh c6 thé dugce tach, vi du, béng cach
tao thanh chit ddng phan khong dbi quang véi chét bd tro bit d6i ximg, dung giai chat
ddng phan khong dbi quang thu dugc va loai bo chit bd trg bit ddi xing nay. Dé 1am
chit bd trg bat dbi xung, vi du, axit bat dbi xung co thé dugc sir dung dé tach bazo déng
phén dbi anh, vi du nhu axit mandelic va bazo bét dbi xtmg c6 thé dugc sir dung dé tach
axit ddng phan dbi anh bang cach tao thanh mudi ddng phan khong d6i quang. Thém
vao d6, chit din xuit ddng phan khong ddi quang nhu este ddng phan khong d6i quang
c6 thé duge tao thanh 1an luot tir hdn hop chit ddng phan d6i anh ciia rugu hodc hdn
hop chit ddng phan dbi anh cua axit, bang cach st dung 14n lugt axit bat dbi xtng hodc
ruou bét d6i ximg, 1am chét bd trg bét dbi xtmg. Ngoai ra, phirc chét ddng phan khong
dbi quang hoic clathrat dong phan khong d6i quang c6 thé duoc sir dung dé tach hdn
hop chét ddng phan d6i anh. Theo cach khac, hdn hop chit ddng phan déi anh c6 thé
dugc tach bang cach sir dung cot tach bét ddi xtmg trong sic ky. Phuong phap thich hop
khac dé tach chit ddng phan db6i anh 1a tach bing enzym.

Theo khia canh dugc wu tién, sang ché dé xuit quy trinh diéu ché hop chét theo
cac diém tir 1 dén 6 yéu cu bao ho theo cac vi dy, cling nhu céc hop chét trung gian

dugce st dung dé diéu ché chung.

Tay ¥, hop chét c6 cong thire (I) ¢6 thé dugc chuyén hoa thanh mudi cta ching,
hoic, tiy ¥, mubi ciia hop chit c6 cong thuc (I) c6 thé dugc chuyén hoa thanh hop chét
tu do. Céc quy trinh trong Ung la thong thuong d6i voi chuyén gia trong linh vuc nay.

Tinh hitu ich thuong mai

Nhu da néu & trén, hop chét theo sang ché bat ngd duoc phét hién 1a e ché mét
cach hiéu qua Bubl ma cubi cung din dén té bao bi chét, vi du, viéc chét theo chuong
trinh, va do do, co thé dugc sir dung dé diéu tri hodc phong ngura bénh vé su phét trién,
tang sinh va/hodc sdng s6t t& bao khong thé kiém soat dugc, dap tng mién dich té bao
khong thich hop hodc ddp img viém té bao khoéng thich hop hodc céc bénh ma duoc
kém theo bdi su phat trién, ting sinh va/hogc sbng sot té bao khong thé kiém soat duoc,

d4p tmg mién dich té bao khong thich hop hogc dép émg viém té bao khong thich hop,
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cu thé trong d6, sy phat trién, ting sinh va/hoic sdng sét t& bao khong thé kiém soat
duogc, dap tmg mién dich té bao khong thich hop hodc dép ing viém té bao khong thich
hop dugc trung gian bdi Bubl, vi du nhu, khdi u tan sinh lanh tinh va 4c tinh, cu thé
hon 12 c4c khdi u méu, khéi u rin, vd/hodc cac di cin cia chiing, vi du bénh bach cau
va hoi chimg rdi loan sinh tiy, u lymphd 4c tinh, u ving du va cd bao gdm u ndo va
céc di can ¢ ndo, khébi u viing 16ng nguc bao gdm khdi u phbi khong phai t& bao nho va
t& bao nhd, u da day - rudt, u ndi tiét, u vii va u phu khoa khéc, u tiét niéu bao gém cac
u & than, bang quang va tién liét tuyén, u ¢ da, va sacoma va/hogc cac di can cia chung.
Pic biét 1a khéi u mau, khéi u rin, va/hodc di cin cia khéi u va, bang quang, xuong,
fifo, hé than kinh trung wong va ngoai bién, cd tir cung, rudt Kkét, tuyén ndi tiét (vi du,
tuyén giap va vé thuong than), noi tiét, mang trong tir cung, thuc quan, da day-rudt, té
bao mam, than, gan, phdi, thanh quan va héu dudi, u trung biéu md, budng trimg, tuyén
tuy, tién liét tuyén, truc trang, than, rudt non, mo mém, da day, da, tinh hoan, ni¢u quan,
4m dao va 4m ho ciing nhu khéi u tan sinh 4c tinh bao gbm khdi u nguyén phét & cac
co quan ndy va khéi u thir phat & céc co quan xa (“khdi u di can”). Khdi u mau c6 thé
1a, duoc vi du béng dang lan chdm va lan nhanh cta bénh bach cAuvau lympho, cu thé
1a bénh non-Hodgkins, bénh bach cAu tiy man tinh va cép tinh (chronic va acute
myeloid leukemia - CML / AML), acute lymphoblastic leukemia (ALL), bénh
Hodgkins, bénh da u tiy va u lympho té bao T. Ciing dugc bao ham 14 hoi ching loan
san ty, u tan sinh tr tvong bdo, hdi ching can ung thu, va ung thu clia céc vi tri nguyén

phat khong xac dinh cling nhu khdi u 4c tinh lién quan dén AIDS.

Theo khia canh khéc, sang ché @& xuét viéc sir dung hop chét c6 cong thie (I) dé
diéu tri khdiu cd tir cung, vu, phéi té bao khong nhd, tién liét tuyén, rudt két va khdi u
ac tinh va/hodc di cin cua ching, dic biét dugc uvu ti€n dé diéu tri chiing ciing nhu
phuong phap diéu tri khéi u cd tir cung, vu, phéi té bao khong nhd, tién liét tuyén, rudt
két va khdi u 4c tinh va/hodc di cin cia chiing bao gdm budc ding lugng c6 tac dung

tri liéu ctia hop chét cé cong thic (1).
Do d6, theo khia canh khac, sang ché dé cap dén hop chit c6 cong thirc chung

(1), hodc N-oxit, mudi, chat hd bién hoic chét ddng phan lap thé ctia hop chét nay, hoic

mudi ctia N-oxit, chit hd bién hogc chit ddng phén 1ap thé, t6t hon 12 mudi dugc dung
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ctia né hoic hdp hop cua chung, nhu duge md ta va xac dinh ¢ day, dé sir dung trong

diéu tri hodc phong ngtra bénh, dic biét dé sir dung trong diéu tri bénh.

Phin md t& con boc 10 viée st dung hop chat c6 cong thirc chung (I) md ta & trén
hodc chit ddng phan 1ap thé, chit hd bién, N-oxit, hydrat, solvat, hoic mubi ciia né, tét
hon 132 mudi duge dung clia né, hoic hdn hgp clia ching, dé phong ngtra hodc didu tri
161 loan tdng sinh hodc rdi loan déap ung dan dén 1am chét té bao, nghia 13, viéc chét theo

chuong trinh.

Thuat ngit “khong thich hgp” trong ngit canh cla sing ché, nhit 13 trong ngit
canh “d4p tng mién dich té bao khong thich hop hodc dap ing viém té bao khong thich
hop”, nhu dugce sir dung trong ban mo ta nay, t6t hon duogc hiéu c6 nghia 12 mot déap
ing ma thap hon hoc cao hon so véi binh thudng va c6 lién quan véi, chiu trach nhi¢m

v&, hodc din dén bénh 1y clia c4c bénh néu trén.

Tét hon 13, viée sir dung dé diéu tri hodc phong ngira bénh, dic biét 1a dé didu

tri, trong d6 bénh 1a bénh vé khoi u mau, khdi u ran va/hodc di cdn cua ching.

Phan mé ta con boc 10 viéc sir dung hop chat c¢6 cong thirc (I) d€ phong ngura
hodc diéu tri khoi u cd tit cung, v, phdi té bao khong nho, tién ligt tuyen, rudt ket va
khdi u 4c tinh va/hoic di can ciia chung, dic biét dugc wu tién cho viéc diéu tri cac khoi

u nay.

Phin md ta con bdc 1§ viée sit dung hop chét c6 cong thie (I) hodc chit dong
phén lap thé, chat hd bién, N-oxit, hydrat, solvat, hodc mudi cta no, cu thé 1a mudi duoc
dung ctia n6, hodc hdn hop clia chiing, nhu dugc mo ta trong ban mo ta nay, dé san xuét
thubc dé didu tri hodc phong bénh, trong d6 bénh nay la r6i loan ting sinh hodc 16i loan
dap tmg dan dén 1am chét t& bao, nghia 13, viéc chét theo chuong trinh Theo mdt phuong
an, bénh nay 1a céc loai u miu, u rén va/hodc cac di can cta chung. Theo mdt phuong
an khéc, bénh nay 1a khéi u cb tir cung, vu, phéi té bao khong nho, tién liét tuyén, rudt

két va khoi u 4c tinh va/hodc di can cla ching.
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Phuong phéap diéu trj cac rbi loan ting sinh cao

Phin md ta con boc 16 phuong phap sit dung hop chét theo séng ché va duoc
pham chira hop chit nay, dé diéu trj cac rdi loan ting sinh cao & dong vat ¢6 vi. Hop
chét c6 thé dugce st dung dé tc ché, ngin chan, lam giam, 1am thuyén gidm, v.v., sy
tdng sinh té bao va/hoic su phén chia té bao, va/hoic din dén té bao bi chét, vi du, su
chét t& bao theo 1ap trinh. Phuong phap ndy bao gbm budc st dung cho dong vit c6 vu
cAn diéu tri, bao gdbm ca ngudi, mot lugng clia hop chét theo sang ché, hodc mudi duge
dung, chét déng phéan, dang da hinh, chét chuyén héa, hydrat, solvat hodc este cia no;
v.v., lugng nay co6 hiéu qua didu tri rdi loan néu trén. R&i loan ting sinh cao bao gém,
nhung khong chi gigi han &, vi dy, bénh véy nén, u sti va cac bénh ting san khac anh
huéng dén da, bénh phi dai tién liét tuyén lanh tinh (benign prostate hyperplasia-BPH),
céc khéi u rin nhu ung thu v, ung thu dudng hd hép, ndo, cac co quan sinh san, dudng
ti€u hoa, duong tiét niéu, mit, gan, da, dau va cb, tuyén giap, tuyén cén giap va cac di
can xa cda chung. R6i loan néu trén cling bao gém c4c u lymphd, sacom va bénh bach

cau.

Vi du vé ung thu vl bao gdbm, nhung khong chi gidi han &, ung thu bi€u moé 6ng
din sita xAm lan, ung thu biéu md thiy xam 1an, ung thu biéu moé 6ng dén sira tai chd,

va ung thu biéu md thity tai chd.

Vi du v& ung thu dudong ho hip bao gbm, nhung khong chi gi6i han & ung thu
phéi té bao nho va khong phai té bao nhd, cling nhu ung thu phé quan va u nguyén bao
phéi mang phbi.

Vi du vé ung thu nfo bao gdm, nhung khong chi gi6i han &, u than ndo va u than
kinh dém duéi doi, u t€ bao hinh sao ti€u nio va ndo, u nguyén bao tiy, u mang ndo

that, ciing nhu khéi u than kinh ngoai bi va u tuyén ting.

Céac khdi u thudc co quan sinh san nam gigi bao gbdm, nhung khong chi gi¢i han
&, ung thu tién liét tuyén va ung thu tinh hoan. Cac khéi u thudc co quan sinh san nir
giéi bao gdbm, nhung khdng chi giéi han &, ung thu ndi mac ti cung, cd tir cung, budng

tring, 4m dao va 4m hg, cling nhu sacom tir cung.
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Céc khdiu & duong ti€u hoa bao gém, nhung khong chi gigi han ¢, ung thu hau
mdn, dai trang, dai - truc trang, thyc quan, tii mat, da day, tuy, truc trang, rudt non va

ung thu tuyén nudc bot.

Céc khéi u & dudmg tiét nidu bao gdbm, nhung khong chi gi6i han &, ung thu bang

quang, duong vat, thin, bé thin, niéu quan, niéu dao va ung thu than nhd & ngudi.

Céc ung thu & mét bao gdm, nhung khong chi gi6i han ¢, u héc séc t6 trong mét

va u nguyén bao vong mac.

Vi du vé ung thu gan bao gdm, nhung khong chi gi¢i han &, ung thu té bao gan
(ung thu té bio gan c6 hoic khong thay dbi dang xo det), ung thu duong méat (ung thu

duong din mat trong gan) va ung thu té bao gan dudng mét hdn hop.

Céac ung thu ¢ da bao gbm, nhung khéng bi gi6i han boi, ung thu bidu md té bao
véy, sacom Kaposi, u sic tb 4c tinh, ung thu da té bao Merkel va ung thu da khong séc
t6.

Céc ung thu vung d4u va cb bao gdbm, nhung khdng chi gi6i han ¢ ung thu thanh
quén, ha hau, mii hiu, miéng hiu, ung thu moi va khoang miéng va té bao viy. Cacu
lymphd bao gdm, nhung khong chi gi6i han & u lymphd lién quan dén AIDS, u lymphd
khong Hodgkin, u lymphd té bao T & da, u lymphd Burkitt, bénh Hodgkin va u lympho
thudc hé thin kinh trung wong.

Céc sacdm bao gom, nhung khong chi gidi han &, sacom m6é mém, sacdm xuong,

u md bao xo 4c tinh, sacom lymphd, va sacdm co van.
Bénh bach cau bao gdm, nhung khong chi giéi han &, bénh bach cau cap dong

tity, bénh bach cu cip dong lymphd, bénh bach cau lympho bao mén tinh, bénh bach

cau nguyén bao tiy mén tinh va bénh bach cau t€ bao toc.
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Céc roi loan nay da dugc mo ta dic trung & ngudi, nhung ciing ton tai v4i bénh
cin twong tu & cac dong vat c6 v khéc va co6 thé duge diéu tri bang cach st dung dugc

phim theo séng ché.

Thuat ngit “didu tri” hodc “viéc diéu tri” nhu dugc néu trong toan bo ban md ta
nay dugc st dung theo cach thong thuong, vi du, quan ly hodc cham s6c dbi tuong nhim
muc dich chién théng, lam thuyén giam, lam giam, lam diu, cai thién tinh trang, v.v.,

cua bénh hodc rdi loan, nhu cacxinOm.

Phuong phép diéu tri cac rdi loan kinaza

Phan mo ta ciing bdc 16 phuwong phap didu tri cac rdi loan két hop véi hoat tinh
kinaza ngoai bao giy phéan bao khac thuong, bao gbm, nhung khong chi giéi han &, dot
quy, suy tim, gan to, tim to, tiéu duong, bénh Alzheimer, X0 nang, cic triéu chung cua

dao thai co quan ghép, sé¢ nhiém tring hogc bénh hen.

Luong hi€u qua ctia hop chét theo sang ché c6 thé dugc sir dung dé diéu trj cac
rdi loan nhu viy, bao gém céc bénh (vi dy, ung thw) néu trong phan tinh trang k¥ thujt
& trén. Tuy nhién, cac bénh ung néu trén va cac bénh khac c6 thé dugc didu tri br?lng hop
chit theo sang ché, bét luan co ché tac dong va/hoic mbi quan hé giita kinaza va rdi

loan nhu thé nao.

Thuét ngit “hoat tinh kinaza b4t thuong” hodc “hoat tinh tyrosin kinaza bét
thudng” bao gdbm su biéu hién hogc hoat tinh bét thudong bét ky ctia gen ma héa kinaza
hodc cua polypeptit ma né ma hoéa. Vi du vé hoat tinh bét thuong nhu vy, bao gom,
nhung khong bi giéi han béi, su biéu hién qua mirc ciia gen hodc polypeptit; su khuéch
dai gen; cac dot bién din dén hoat tinh kinaza c6 hoat tinh co ban hodc hoat tinh qua

murc; cac dot bién, khuyét, thay thé, bd sung gen, V.v.

Phén mé ta ciing bdc 16 phuong phép ché hoat tinh kinaza, nhét 13 kinaza
ngoai bao gdy phan bao, bao gbm budc sir dung mot lwgng hiéu qua ciia hop chét theo
séng ché, bao g(‘?)m mudi, dang da hinh, chét chuyén hoéa, hydrat, solvat, tién dugc chét

(vi du, este) cua ching va cac dang dbng phan khong dbi quang cta ching. Hoat tinh
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kinaza c6 thé duoc rc ché & trong t€ bao (vi dy, in vitro), hodc trong t€ bao cua dong

vat ¢ vu, nhat 1a & ngudi bénh can dugc dicu tri.

Phuong phép diéu tri ri loan tao mach
Phén m ta ciing bdc 16 phwong phép diéu tri rdi loan va bénh di kém véi sy tao

mach quéa mirc vi/hodc bt thudng.

Céc biéu hién cia sy tao mach khong phu hgp va khong dung vi tri co thé gy
hai cho co quan. C6 rat nhiéu tinh trang bénh 1y di kém véi su phat trién ctia mach méu
ngoai bién. Céc tinh trang bénh ly nay bao gbm, vi du, bénh mang luéi do déi thdo
duong, bénh tic mach vong mac thiéu mau cuc bd, va bénh mang lusi do sinh non
[Aiello et al. New Engl. J. Med. 1994, 331, 1480 ; Peer et al. Lab. Invest. 1995, 72,
638], age-related macular degeneration [AMD ; see, Lopez et al. Invest. Opththalmol.
Vis. Sci. 1996, 37, 855], ting nhdn 4p tao mach mdi, bénh vay nén, xo vOng mac,
angiofibroma, ching viém, bénh thap khép man tinh (theumatoid arthritis-RA), chimg
tai hep, chirng tai hep nong mach, chiing tai hep ghép mach, v.v.. Ngoai ra, viéc cap
mau gia tang s&€ di kém véi mo é&c tinh va tao hinh mdi, khuyén khich su ting sinh, dan
dén sy mo rong khéi u mot cach nhanh chéng va di cin. Thém vao d6, sy phat trién cua
mach mau méi va bach huyét trong khéi u tao ra 18i thoét cho t& bao ndi loan, khuyén
khich su di can va két qua 13 m& rong viing ung thu. Do d6, hop chét theo sang ché c6
thé duoc str dung dé diéu tri va/hoic phong ngtra céac 161 loan tao mach bét ky néu trén,
vi du, béng trc ché va/hoic loai trir sy tao thanh mach; béng céch trc ché, phong bé, loai
trlr, lam giam, v.v.. su ting sinh t& bao mang trong hoic céc loai khic c6 lién quan dén
su tao mach, cling nhu lam chét té bao hodc 1am cac loai t& bao nay chét theo chuong

trinh.

Bénh trong cac phuong phép nay t6t hon 1a cac loai u mau, u rin va/hodc céc di

cdn cta ching.

Hop chét theo sang ché c6 thé duge st dung, dic biét trong diéu tri va phong

ngira, ttc 1a du phong, dic biét trong phép tri liéu su phat trién va di can ctia khdi u, dic
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biét nhat 1a doi véi cac khoi u ran thudc moi chi dinh va moi giai doan c¢6 hodc khong

di€u tri so b su phat trien khoi u.

Duoc phdm chira hop chét theo sang ché

Sang ché ciing @& cap dén dugce phdm chira mot hoidc nhiéu hop chét theo sang
ché. Duoc phdm nay c6 thé duoc sir dung dé dat duoc hiéu qua dugc Iy mong mudn
b%mg cach st dung cho bénh nhén can dugc diéu tri. Theo muc dich cua séng ché, bénh
nhan 1a dong vat c6 vu, bao gém ca nguéi, cin dugc diéu tri tinh trang bénh ly hodc

bénh cuy thé.

Do d6, sang ché dé cap dén dugc phim chira chit mang hozc chét b tro duge

dung va lugng c6 hiéu qué di€u tri ctia hgp chat hodc mudi ciia né theo sang che.

Chit mang hogc chét bd trg dugc dung t6t hon 14 chit mang khong doc tinh va
khong gy hai cho bénh nhan véi ndng dd tuwong Gmg véi hoat tinh hi€u qua cla hoat
chit, sao cho bt ky tac dung phu nao c6 thé quy cho chit mang déu khong l1am mét cic
tac dung c6 lgi ctia hoat chét. Chit mang va chit bd tro 1a tht ca cac loai chét phu gia

gitip cho dugc phdm tré nén thich hop dé dung.

Luong c6 hidu quéa diéu tri ctia hop chit t6t hon 1a lugng tao ra dugc két qua

hogc thuc hién mdt su tac dong du dinh 1én tinh trang bénh cu thé dang duoc diéu tri.

Hop chét theo sang ché c6 thé duoc sir dung cing véi chit mang hodc chét bd
trg duge dung da biét trong linh vuc sit dung dang don vi lidu lugng hiéu qua thong
thuong bét ky, bao gdm c4c ché pham giai phong nhanh, giai phong cham va giai phong
theo thoi gian, theo dudng ubng, dudng ngoai tiéu hoa, dudng tai chd, dudng mili,

dudng mat, dudng dudi ludi, dudng truc trang, duong 4m dao, va theo dudng tuong ty.

Pé dung theo dwong ubng, cic hop chit c6 thé dugc bao ché thanh ché phim rén
hoic 16ng nhu dang vién nang, vién tron, vién nén, vién ngam det, vién ngdm, dang tan,
dang bdt, dung dich, huyén phu hodc nhil tuong va ¢ thé duoc bao ché theo phuong

phép da biét trong linh vuc san xuét duge phdm. Dang bao ché rin c6 thé 12 vién nang,
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vién nang nay c6 thé thudc loai gelatin vé cimg hoic mém thong thudng chira chit bd
tro, vi du, chét hoat dong bé mat, chit 1am tron va chit don tro nhu lactoza, sucroza,

canxi phosphat va tinh bot ngo.

Theo phuong 4n khac, hop chét theo sang ché c6 thé dugc tao vién nén véi cac
nén vién nén théng thudng nhur lactoza, sucroza va tinh bot ngd két hop véi chit dinh
nhu acaxia, tinh bt ngd hodc gelatin, chét phén hiy du dinh dé hd tro cho su pha vo va
hoa tan vién nén sau khi dung nhu tinh bt khoai tay, axit alginic, tinh bdt ngd va gom
guar, gdm tragacanth, acaxia, chét 1am tron du dinh dé cai thién dong tao hat vién nén
va d& ngan chan su két dinh ciia nguyén liéu vién nén véi bé mit cia khudn va chay
dap vién nén, vi duy, bdt talc, axit stearic hodc magie, canxi hodc k€m stearat, chét
nhudm, chit tao mau va chét tao huong nhu bac ha, dau cay 1oc dé hoic huong vi anh
dao, du dinh dé ting cudng chét lugng thim m¥ cta vién nén va khién cho ching dé
duoc chép nhan hon dbi véi bénh nhan. T4 duge thich hop dé st dung trong dang lidu
long dung qua dudng miéng bao gbm dicanxi phosphat va chét pha loang nhu nuéc va
ruou, vi du, etanol, rurgu benzyl va rugu polyetylen, c6 hodc khong bd sung chét hoat
dong bé mit, chit tao huyén phu hodc chét nhii héa duge dung. Cac nguyén liéu khac
nhau khac c6 thé c6 mit & dang mang bao hoic theo cach khéc, dé lam thay d6i dang
vat ly cda don vi liéu. Vi du, vién nén, vién tron hodc vién nang c6 thé dugc boc bing

senlac, duong hodc ca hai.

Dang bt va dang hat phéan tan dugc la thich hop dé bao ché hdn dich nudc. Cac
dang néu trén cung cAp hoat chét phéi tron véi chét phan tan hodc chit lam 4m, chét tao
huyén phil va mot hoic nhiéu chét bao quan. Chét phan tan hodc chat 1am am va chét
tao huyén phti thich hop dugc minh hoa béi cac chét d3 néu & trén. Céc ta dugc bd sung,
vi du céc chét 1am ngot, chét tao huong va chét tao mau mo ta & trén, cling cb thé c6

~

mat.

Duoc phdm theo sang ché ciing c6 thé & dang nhil twong diu-trong-nuée. Pha
dAu c6 thé 1a diu thuc vat nhu parafin 16ng hogc hdn hop ctia cac dAu thuc vat. Chét
nhil héa thich hop c6 thé 1a (1) gdom c6 trong ty nhién nhu gém acaxia va gébm

tragacanth, (2) phosphatit c6 trong tu nhién nhu dau trong va lexithin, (3) este hodc este
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mot phz;‘ln thu duoc tir axit béo va hexitol anhydrit, vi dy, sorbitan monooleat, (4) cac
san phim ngung tu clia este mot phén nay véi etylen oxit, vi du, polyoxyetylen sorbitan

monooleat. Nhil twong ciing c6 thé chira cac chét tao ngot va tao huong.

Huyén phu dang diu c6 thé dugc bao ché bang cach tao huyén phit hoat chét
trong dau thuc vat, vi du nhu dau lac, du 6liu, dau viung hodc dau dira, hoic trong dau
khoang nhu parafin long. Huyén phit dang dau c6 thé chira chit 1am dic, vi du nhu séap
ong, parafin rin hoic rugu xetylic. Huyén phil nay cling ¢6 thé chira mot hodc nhiéu
chét bao quan, vi du, etyl hodc n-propyl p-hydroxybenzoat; mdt hodc nhiéu chét tao
mau; moOt hodc nhidu chét tao hwong; va mdt hozic nhiéu chit tao ngot nhu sucroza hodc

sacarin.

Xi-rd va cbn ngot c6 thé dugc phéi ché vai chat tao ngot, vi du nhu glyxerol,
propylen glycol, sorbitol hodc sucroza. Cac ché phdm nhu vay ciing c6 thé chtra chét
lam diu va chit bao quan, nhu metyl va propyl paraben va chit tao hwong va chét tao

mau.

Hop chét theo sang ché ciing c6 thé dugc st dung theo dudng ngoai tiéu héa, tirc
13, theo duong dudi da, duong tinh mach, duong trong 5 mat, duong trong bao hoat
dich, dudng trong co, hodc dudng trong phiic mac, & dang bao ché phan liéu tiém chira
hop chét, tét hon trong chét pha loang chdp nhan dugc v& mit sinh 1y v6i chit mang
duge dung ma c6 thé & dang dung dich v khudn hoic hdn hop ciia cac dung dich nhu
nudc, nudc mudi, dung dich dextroza va cic dung dich duong lién quan, ruou nhu ruou
etanol, isopropanol, hoic hexadexyl, glycol nhu propylen glycol hodc polyetylen
glycol, glyxerol ketal nhu 2,2-dimetyl-1,1-dioxolan-4-metanol, ete nhu poly(etylen
glycol) 400, dau, axit béo, este cia axit béo hodc glyxerit cia axit béo, hodc glyxerit
axit béo axetyl hoa, c6 hodc khong co bd sung chét hoat dién dugc dung nhu xa phong
hoic chét téy, chit tao huyén phu nhu pectin, carbomer, metyxenluloza,
hydroxypropylmetyl-xenluloza, hodc cacboxymetylxenluloza, hodc chét nhii twong héa

va céc chit phu gia duoc dung khac.
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Vi du vé cac dau c6 thé duge st dung trong cac dang bao ché ding ngoai dudng
tiéu hoa theo sang ché 1a dau c6 ngudn gbe tir ddu mo, diu dong vat, thuc vat hodc
ngudn gbc téng hop, vi du, dau lac, ddu dau tuong, ddu vimg, diu hat bong, dau ngd,
dau 6liu, m& khoang va dau khoang. Axit béo thich hgp bao gbm axit oleic, axit stearic,
axit isostearic va axit myristic. Este cua axit béo thich hop 13, vi du, etyl oleat va
isopropyl myristat. Xa phong thich hop bao gdm cac mudi kim loai kiém véi axit béo,
amoni, vd mudi trietanolamin va cac chét tiy thich hop bao gbm chét tiy cation, vi du
dimetyl dialkyl amoni halogenua, alkyl pyridin halogenua, va alkylamin axetat; chit tay
anion, vi du, alkyl, aryl, va olefin sulfonat, alkyl, olefin, ete va monoglyxerit sulfat, va
sulfosuxinat; chét téy khong ion, vi du, amin oxit béo, axit béo alkanolamit, va cac
copolyme poly(oxyetylenoxypropylen) hodc etylen oxit hodc propylen oxit; va chét tiy
ludng tinh, vi du, cac mudi alkylbetaaminopropionat, va mubi 2-alkylimidazolin amoni

béac bén, ciing nhu hdn hop clia chung.

Céac dugc phim ding ngoai dudng tiéu hda theo sang ché thudng chira hoat chat
trong dung dich v6i lugng tir 0,5% dén 25% trong lugng. Céc chit bao quan va chét
dém cling c6 thé dugc st dung theo céch c6 loi. pé giam thiéu dén murc thép nhét hoic
loai b0 su kich tai vi tri tiém, dugc phém nhu vay c6 thé chtra chit hoat dién khong ion
c6 chi sb can bing ua nudce - ua béo (hydrophile-lipophile balance - HLB) t5t hon ndm
trong khoang tir 12 dén 17. Lugng chét hoat dong b& mit trong ché phdm nhu vay tbt
hon ndm trong khoang tir 5% dén 15% theo trong lugng. Chét hoat dong bé mit c6 thé
1a thanh phén don c6 chi sé HLB néu trén hodc c6 thé 1a hdn hop ctia hai hoic nhidu

thanh phn ¢6 chi s6 HLB mong mudn.

Vi du v& chit hoat dong bé mit dugc sir dung trong ché phim ding ngoai dudong
tiéu hoa 1a nhém cac este polyetylen sorbitan cia axit béo, vi du, sorbitan monooleat va
cac san phdm cdng phan tir lugng cao cla etylen oxit vdi bazo ki nudce, dugce tao ra bing

phan ng ngung tu gifta propylen oxit véi propylen glycol.
Dugc phdm c6 thé & dang huyén phii nuéc tiém dugce vo khuAn. Huyén phii nhu

véy c6 thé dugc phdi ché theo cac phuong phap da biét st dung cac chét phan tan hodc

tao 4m va chét tao huyén pht thich hgp, vi du nhu natri cacboxymetylxenluloza,
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metylxenluloza, hydroxypropylmetyl-xenluloza, natri alginat, polyvinylpyrolidon, gdm
tragacanth va gdm acaxia; chét phan tan hoic tao 4m c6 thé 1a phosphatit xuét hién tu
nhién nhu lexithin, san phém ngung tu cia alkylen oxit véi axit béo, vi du,
polyoxyetylen stearat, san phém ngung tu cua etylen oxit voi rugu béo mach dai, vi du,
heptadeca-etylenoxyxetanol, san phim ngung tu ciia etylen oxit véi este timg phén thu
duoc tir axit béo va hexitol nhu polyoxyetylen sorbitol monooleat hodc san phim ngung
tu cua etylen oxit véi este timg phan thu dugc tr axit béo va hexitol anhydrit, vi du

polyoxyetylen sorbitan monooleat.

Ché phdm vb tring tiém duge ciing c6 thé 1a dung dich hoic hén dich vo trung
tiém duoc trong chét pha lodng hoic dung méi khong doc, st dung duoc theo duong
ngoai ti€u hoa. Chét pha logng va dung moi c6 thé dugc st dung 13, vi du, nuéc, dung
dich Ringer, dung dich natri clorua dang truong va dung dich glucoza dang truong.
Ngoai ra, cac diu c¢b dinh v6 khuin thudong dugc st dung 1am dung mdi hodc mdi trudng
tao h5n dich. Pbi v6i muc dich nay, dAu 6n hoa cb dinh bét ky co thé dugc st dung bao
gdm cac mono hodc diglyxerit tbng hop. Ngoai ra, axit béo nhu axit oleic c6 thé dugc

st dung trong viéc bao ché cac che pham tiém.

Ché phdm theo séng ché ciing c6 thé dugc ding & dang vién dt d& ding thubc
theo dudng truc trang. Ché phdm nhu vay c6 thé dugc diéu ché bang cach két hop thudc
véi ta duge khong giy kich thich phu hop, ta dugc nay 1a dang rdn & nhiét do thuong
nhung & dang 16ng & nhiét dj tryc trang va do d6 s€ tan chay trong tryc trang dé giai

phong thude. Nguyén liéu nhu vay 13, vi dy, bo cacao va polyetylen glycol.

Ché pham giai phong c6 kiém soat dé dung ngoai dudng tiéu hoa bao gbdm ché

phim dang liposom, vi ciu polyme va gel polyme da biét trong linh vuc nay.

C6 thé mong mubn hoic can phai dua dugc phém vao bénh nhan bang dung cu
phan phdi co hoc. Huéng din va viéc st dung dung cu phén phéi co hoc dé phan phbi
dugc pham 13 da biét trong linh vuc ndy. Vi dy, k§ thuét dung truc tiép dé dua thube
truc tiép vao ndo thuong lién quan dén viéc dit bng phan phdi thubc vao trong hé ndo

thét ctia bénh nhan dé di vong qua hang rao mau ndo. Mot hé phan phéi c6 thé chy dugc
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nhu vy, sit dung dé van chuyén thudc ti nhitng viing gidi phiu dic trung cua co thé,

duge md ta trong patent My s6 5,011,472, cip ngay 30/04/1991.

Ché phim theo sang ché ciing c6 thé chira cac thanh phan két hop duogc dung
thong thuong khac, thuong duge goi 1a chit mang hoic chét pha lodng, néu cin hoic
néu mudn. Cac quy trinh théng thuong dé bao ché cac ché phdm nhu viy & dang lidu

thich hop c6 thé duogc st dung.

Céc thanh phin va phuong thirc nhu vay bao gdm céc loai duge mo ta trong cac
tai liéu tham khao sau, mdi tai liéu trong s nay dugc két hop bang cach tham khao
trong sang ché nay: Powell, M.F. et al., "Compendium of Excipients for Parenteral
Formulations" PDA Journal of Pharmaceutical Science & Technology 1998, 52(5),
238-311 ; Strickley, R.G "Parenteral Formulations of Small Molecule Therapeutics
Marketed in the United States (1999)-Part-1" PDA Journal of Pharmaceutical Science
& Technology 1999, 53(6), 324-349 ; and Nema, S. et al., "Excipients and Their Use in
Injectable Products” PDA Journal of Pharmaceutical Science & Technology 1997,
51(4), 166-171.

Céc thanh phan dugc st dung thong thudng co thé duoc str dung khi thich hgp
dé& bao ché ché phim cho dudng dung dy dinh bao gbm:
chét axit hoa (vi dy, bao gém, nhung khong chi gigi han &, axit axetic, axit xitric, axit
fumaric, axit clohydric, axit nitric);
chét kiém hoéa (vi du, bao gém, nhung khdng chi gigi han &, dung dich amoniac, amoni
cacbonat, dietanolamin, monoetanolamin, kali hydroxit, natri borat, natri cacbonat, natri
hydroxit, trietanolamin, trolamin);
Chét hép phu (vi du bao gdm, nhung khong chi gi6i han boi, bot xenluloza va than hoat
tinh);
chét ddy sol khi (vi dy, bao gbm, nhung khong chi gi¢i han &, cacbon dioxit, CCloFa,
F2CIC-CCIF2 va CClF3)
chét thay thé khong khi (vi du, bao gbm, nhung khong chi gi6i han 6, nito va argon);
chit bao quan chéng nim (vi duy, bao gdm, nhung khong chi gi6i han ¢, axit benzoic,

butylparaben, etylparaben, metylparaben, propylparaben, natri benzoat);
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chit bao quan chéng vi khuan (vi dy, bao gdbm, nhung khong chi gi6i han &, benzalkoni
clorua, benzetoni clorua, rugu benzylic, xetylpyridin clorua, clobutanol, phenol, rugu
phenyletyl, phenylmercuric nitrat va thimerosal);

chét chéng oxy héa (vi du, bao gdbm, nhung khong chi gi¢i han 6, axit ascorbic, ascorbyl
palmitat, hydroxyanisol butyl hoa, hydroxytoluen butyl hoéa, axit hypophosphic,
monothioglyxerol, propyl galat, natri ascorbat, natri bisulfit, natri formaldehyt
sulfoxylat, natri metabisulfit);

chit két dinh (vi du, bao gdm, nhung khong chi gi6i han &, polyme khéi, cao su tir nhién
va tdng hop, polyacrylat, polyuretan, silicon, polysiloxan va copolyme styren-
butadien) ;

chit dém (vi dy, bao gdm, nhung khong chi giéi han &, kali metaphosphat, dikali
phosphat, natri axetat, natri xitrat khan va natri xitrat dihydrat)

chét mang (vi du, bao gém, nhung khong chi gidi han &, xi-rd acaxia, xi-r6 thom, con
ngot thom, xi-rd anh dao, xi-rd cacao, xi-ré cam, Xi-ro, dau ngo, dau khoang, dAu lac,
diu vimg, dung dich tiém natri clorua kim khu4n va nuéc cét tiém kim khuan)

chét tao chelat (vi du, bao gdbm, nhung khong chi gi6i han &, edetat dinatri va axit edetic)
chit tao mau (vi dy, bao gdm, nhung khong chi gi6i han &, FD&C Red No. 3, FD&C
Red No. 20, FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Orange
No. 5, D&C Red No. 8, caramel va oxit st dod);

chét 1am trong (vi du, bao gdm, nhung khong chi giéi han &, bentonit);

chét nhii hoéa (vi du, bao gém, nhung khong chi gigi han ¢, acaxia, xetomacrogol, rugu
xetylic, glyxeryl monostearat, lexithin, sorbitan monooleat, polyoxyetylen 50
monostearat);

chét bao nang (vi du, bao gdm, nhung khong chi giéi han &, gelatin va xenluloza axetat
phtalat)

chét tao huong (vi dy, bao gdm, nhung khéng chi gi¢i han &, dau hdi, dau qué, cacao,
mentol, ddu cam, diu bac ha va vanilin);

chét gay 4m (vi duy, bao gdm, nhung khong chi gi6i han &, glyxerol, propylen glycol va
sorbitol); |

chét rira dai (vi du, bao gdm, nhung khong chi gi¢i han 6, dau khoéang va glyxerin);
dau (vi du, bao gém, nhung khéng chi gigi han 6, dau lac, dau khoéng, dAu 6liu, dau

lac, diu ving va dau thuc vat);
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kem nén (vi du, bao gdm, nhung khong chi giéi han &, lanolin, kem ua nudc, kem
polyetylen glycol, m& khoang, m& khoang ua nudc, kem tring, kem vang va kem nuéc
hdng);

chét tang thém (phan phdi qua da) (vi du, bao gbm, nhung khong chi giéi han &, rugu
mot 14n hodc rugu nhiéu 14n, regu don hoa tri hodc da héa tri, rrou béo no hodc khong
no, este béo no hodc khong no, axit dicacboxylic no hodc khong no, tinh dAu, dan xuét
phosphatidyl, xephalin, terpen, amit, ete, keton va ure)

chét déo hoa (Vi du, bao gdbm, nhung khdng chi gi6i han &, dietyl phtalat va glyxerol);
dung moéi (vi dy, bao gém, nhung khong chi gidi han &, etanol, dau ngd, déu hat bong,
glyxerol, isopropanol, dau khoéng, axit oleic, dau lac, nuée tinh khiét, nudc cAt tiém,
nuéc cat tiém vo khudn va nude tudi rira vo khuén) ;

chét hd cimg (vi dy, bao gdbm, nhung khong chi giéi han &, rugu xetylic, sap este xetyl,
sap vi tinh thé, parafin, rugu stearylic, sap tring va sap vang);

nén dat (vi dy, bao gdm, nhung khong chi gi6i han &, bo cacao va polyetylen glycol
(h6n hop));

chét hoat dong bé mit vi du, bao gém, nhung khong chi giéi han &, benzalkoni clorua,
nonoxynol 10, oxtoxynol 9, polysorbat 80, natri lauryl sulfat va sorbitan mono-
palmitat) ;

chét tao huyén phu (vi duy, bao gém, nhung khong chi gi¢i han &, thach agar, bentonit,
carbome, cacboxymetylxenluloza natri, hydroxyetyl xenluloza, hydroxypropyl
xenluloza, hydroxypropyl metylxenluloza, cao lanh, metylxenluloza, tragacanth va
veegum);

chét tao ngot (vi du, bao gdm, nhung khdng chi gi¢i han &, aspartam, dextroza, glyxerol,
manitol, propylen glycol, sacarin natri, sorbitol va sucroza);

chét chdng dinh vién nén (vi du, bao gdm, nhung khéng chi gi6i han &, magie stearat
va bot talc);

chit két dinh vién nén (vi du, bao gdm, nhung khong chi gi¢i han 6, acaxia, axit alginic,
cacboxymetylxenluloza natri, dudng nén, etylxenluloza, gelatin, dung dich glucoza,
metylxenluloza, polyvinyl pyrolidon khong lién két ngang va tinh bot gelatin hoa so
b0);
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chét hoa lodng vién nén va vién nang (vi du, bao gbm, nhung khéng chi giéi han &,
diaxit canxi phosphat, kaolin, lactoza, manitol, xenluloza vi tinh thé, bot xenluloza,
canxi cacbonat két tia, natri cacbonat, natri phosphat, sorbitol va tinh bot);

éhét boc vién nén (vi duy, bao gém, nhung khong chi giéi han &, dung dich glucoza,
hydroxyetyl xenluloza, hydroxypropyl xenluloza, hydroxypropyl metylxenluloza,
metylxenluloza, etylxenluloza, xenluloza axetat phtalat va senlac);

ta dugc ép truc tiép vién nén (vi dy, bao gém, nhung khong chi gidi han 6, diaxit canxi
phosphat);

chét phén rd vién nén (vi du, bao gém, nhung khong chi gidi han 6, axit alginic,
cacboxymetylxenluloza canxi, xenluloza vi tinh thé, polacrilin kali, polyvinylpyrolidon
lién két ngang, natri alginat, natri tinh bot glycolat va tinh bot);

chét chay trong vién nén (vi du, bao gém, nhung khong chi gidi han &, keo silic oxit,
tinh b6t ngd va bt talc);

chét 1am tron trong vién nén (vi dy, bao gdm, nhung khdng chi gi6i han &, canxi stearat,
ma_gie stearat, dau khoang, axit stearic va kém stearat);

éhét tao mau duc vién nén/vién nang (vi du, bao gbm, nhung khong chi gi¢i han &, titan
dioxit);

chét tao béng vién nén (vi du, bao gdm, nhung khong chi gi6i han &, sap carnuba va sap
tring);

chét 1am ddc (vi dy, bao gdm, nhung khong chi gi6i han &, sép ong, rugu xetylic va
parafin); '

chét tao tinh truong (vi du, bao gém, nhung khong chi giéi han &, dextroza va natri
clorua);

chét ting cuong do nhét (vi dy, bao gdm, nhung khong chi giéi han 6, axit alginic,
bentonit, carbome, cacboxymetylxenluloza natri, metylxenluloza, polyvinyl pyrolidon,
natri alginat va tragacanth); va

chét 1am 4m (vi du, bao gdm, nhung khong chi giéi han &, heptadecaetylen oxyxetanol,
lexithin, sorbitol monooleat, polyoxyetylen sorbitol monooleat va polyoxyetylen
stearat).

Duoc phim theo séng ché c6 thé duoc minh hoa nhu duéi day:

Dung dich tiém tinh mach vd khuén: Dung dich Smg/mL chta hgp chit mong mudn

theo sang ché ¢6 thé dugc tao ra nhd sit dung nude cat tiém vo khuan va do pH duoc
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hidu chinh néu can thiét. Dung dich dugc pha loang dé sir dung 1 dén 2mg/ml cing v6i
dextroza 5% v khuén va duoc ding & dang truyén tinh mach trong thoi gian khoang
60 phut.

Bot dong kho dé ding theo dudng tinh mach: Ché phdm vo khudn c6 thé dugc diéu ché
bing (i) tir 100 dén 1000mg hop chit mong mudn theo sang ché & dang bot dong kho,
(ii) 32 dén 327mg/mL natri xitrat, va (iii) tir 300 dén 3000mg Dextran 40. Cong thirc
phéi ché dugc hoan nguyén bang nudc mudi hodc dextroza 5% tiém vo khuén t6i néng
d6 nim trong khoang tir 10 dén 20mg/mL, san phim nay dugc pha lodng thém bing
nuéc mubdi hodc dextroza 5% t&i ndng dd nim trong khoang tir 0,2 — 0,4mg/mL, va
dugc dung theo cach tiém liéu cao trong tinh mach hodc truyén tinh mach trong thoi
gian tir 15 dén 60 phuit.

Huyén phi ding theo dudng trong co: Dung dich hogc huyén pht sau c6 thé duge diéu
ché, dé tiém trong co:

50 mg/mL hop chét theo sang ché mong mudn khong tan trong nuéc

5 mg/mL natri carboxymetylxenuloza

4 mg/mL. TWEEN 80

9 mg/mL natri clorua

9 mg/mL ruogu benzylic

Vién nang vo cimg: S& lugng nhiéu vién nang don vi dugce didu ché bing cach nap diy
vao mdi mot vién nang galantin cing hai phén bing 100mg hoat chét dang bot, 150mg
lactoza, 50mg xenluloza va 6mg magie stearat.

Vién nang gelatin mém: Hdn hop gbm hoat chét trong diu an nhu diu d4u twong, dau
hat bong hodc dau dliu duge didu ché va dugc bom b%mg bom dich chuyén duong vao
trong gelatin néng chay dé tao ra vién nang gelatin mém chtra 100mg hoat chét. Vién
nang dugc rira sach va lam kho. Hoat chit c6 thé dugc hoa tan trong hdn hgp cula
polyetylen glycol, glyxerin va sorbitol dé diéu ché hdn hop thubc c6 thé tron 1an véi
nudc.

Vién nén: S& lugng nhiéu vién nén dugc didu ché theo phuong thirc thong thudng, sao
cho don vi lidu lwong 13 100mg hoat chét, 0,2mg silic dioxit dang keo, 5Smg magie
stearat, 275mg xenluloza vi tinh thé, 11mg tinh bot va 98,8mg lactoza. Nguyén li¢u boc
dang nuéc va khong ¢ dang nudce thich hop ¢o thé duge phu dé ting cudng vi dé chiu,

cai thién dang vé bén ngoai va do 6n dinh hodc d¢€ lam chém sy hap thu.
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Vién nén/vién nang giai phong nhanh: Pay 1a cic dang bao ché rin udng duoc tao ra
theo cic quy trinh thong thudng va quy trinh méi. Dang don vi nay dugc dung theo
duong udng khong cin nude dé hoa tan ngay va phan phéi thudc. Hoat chét dugc két
hop trong dich 16ng chira thanh phén nhu duong, gelatin, pectin va chét 1am ngot. Dich
16ng nay dugc ran hoa thanh vién nén hoic vién nén dai bang cac ky thuat dong kho va
chiét & trang thai rin. Céc hop chét thudc c6 thé dugc ép nén cliing véi dudng va polyme
nhét dan hoi va nhiét dan hdi hodc cac thanh phﬁn sti bot dé tao ra céc nén xép du dinh

dé giai phong nhanh, khong can nuéc.

Liéu lugng va cach dung

Dua vao céc k¥ thuat xét nghiém chuén da biét d danh gi4 hop chit hitu dung
trong diéu tri rbi loan ting sinh cao va r6i loan tao mach, béng cac xét nghiém ddc tinh
chuin va béng cac thir nghiém phén tich dugc ly chuén dé quyét dinh viéc diéu tri tinh
trang bénh xac dinh ¢ trén & dong vat c6 va va bang céach so sénh cac két qua nay véi
Kkét qua cda cac thudc da biét duge str dung dé didu tri cac tinh bénh nay, lidu lugng hi€u
quéa cua hop chit theo sang ché c6 thé dugc x4c dinh mot cach d& dang dé diéu tri cho
mdi mot chi dinh mong mubn. Lurgng hoat chét cin sir dung trong diéu tri cho mot trong
sb céc tinh trang bénh nay c6 thé thay d6i nhiéu theo cdc d4nh gia nhu hop chét cy thé
va don vi lidu luong sit dung, phuong thirc ding, thoi gian didu tri, tudi va giéi tinh cia

bénh nhan dugc diéu tri va ban chit va mic do tinh trang bénh 1y can diéu tri.

Téng lwong hoat chét cin duogc st dung thong thuong ndm trong khoang tir
0,001mg/kg dén 200mg/kg thé trong mdi ngay va t6t hon tir 0,01mg/kg dén 20mg/kg
thé trong mdi ngay. Phac d6 1idu lwong hitu dung trén 14m sang nam trong khoang tir
mot dén ba 1an mot ngay dén mot 14n mdi 4 tudn. Ngoai ra, "nhitng ngdy nghi thudc"
trong d6, bénh nhan khong dugc ding thube trong mot thoi gian nhét dinh, c6 thé c6 loi
dbi v6i su can bang chung giita tic dung dugc ly va kha ning dung nap. Liéu lugng don
Vi cO thé chira tir 0.5mg dén 15 00mg hoat chit va c6 thé dugc st dung mot hoic nhiéu
1An mdi ngdy hodc dudi mot 1dn mdi ngay. Lidu lugng trung binh hang ngay dé ding
theo duong ti€ém, bao gbm tiém tinh mach, trong co, dudi da va ngoai dudng tiéu hoa,
va st dung céc k¥ thuét truyén tét hon nim trong khoang ttr 0,01 dén 200mg/kg tong
thé trong. Phac dd 1iéu luong trung binh hing ngdy theo dudng truc trang t5t hon tir
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0,01 dén 200mg/kg tdng thé trong. Phéc 6 lidu lrong trung binh hing ngay theo dudng
am dao tdt hon tir 0,01 dén 200mg/kg tdng thé trong. Phac dd liéu lugng trung binh
hing ngay theo dudng tai chd tét hon tir 0,1 dén 200mg dugc ding tir mot dén bon lan
mdi ngdy. Nong d6 qua da tét hon 13 ndng d6 cin thiét dé duy tri liéu luong hing ngay
ndm trong khoang tir 0,01 dén 200mg/kg. Phéc d6 lidu lwong trung binh hing ngay theo
duong x06ng hit t5t hon tir 0,01 dén 100mg/kg tong thé trong.

Puong nhién, phac dd liu luong ban dau va tiép tuc cu thé cho mbi mét bénh
nhén s& thay dbi tily theo ban chét va mrc d6 ning cuia tinh trang bénh dugc x4c dinh
bai bac s§ chan doan, hoat tinh cta hop chét cu thé dugce st dung, tudi va tinh trang
toan than ciia bénh nhan, thoi gian ding, dudng ding, tdc do bai tiét thude, su két hop
thudc va yéu t6 twong tu. Phuong thirc didu tri mong mubn va sb luong liéu lugng cua
hop chét theo sang ché hodc mubi hoic este dugc dung hoic hdn hop ciia chung c6 thé
duoc xac dinh bsi ngudi c¢6 k¥ ning trong linh vuc st dung cac xét nghiém didu tri

thong thudng.

Liéu phép diéu tri két hop

__ Hop chét theo séng ché c6 thé dugc st dung & dang dwgc phdm duy nhit hoic
két hop v6i mot hodc nhidu duoc phdm khac, trong d6 viéc két hop khong gay ra céc
tac dung phu khong mong mudn. Cac dugc phim két hop nay c6 thé 1a cac chét khac
c6 tac dung chéng ting sinh, vi du dé diéu tri khdi u mau, khéi u rin va/hoic di cin cla
chung va/hoic cac chét dé didu tri cac tac dung phu khong mong mubdn. Sang ché ciing

dé xuat ca cac to hop nay.

Céc chét chdng ting sinh cao khéc thich hop dé ding v6i dugc phdm theo sang
ché bao gdm, nhung khong chi gi6i han &, cac hop chét da duoc x4c nhan 13 st dung
duge trong didu tri bénh u tin sinh trong tai liéu: Goodman and Gilman's The
Pharmacological Basis of Therapeutics (Ninth Edition), Molinoff et al., do McGraw-
Hill xuét ban, trang 1225-1287, (1996), dugc két hop vao ddy bang cach vién dan, dac
biét cac tdc nhan chéng ung thu (hoa tri liéu) nhu duogc xac dinh trén day. Cac td hop
ndy 6 thé td hop liéu khong cb dinh hodc td hop liéu cé dinh ty theo timg trudng hop.
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Céac phuong phép thtr nghiém déc tinh dugc ly hodc dugc phim cu thé 1a da dugc

ngudi c6 hiéu biét trung binh trong linh vuc nay biét 13.

Céc thir nghiém kiém tra vi du mé ta & ddy dung d& minh hoa sang ché va sang

ché khéng chi giGi han & cac vi du x4c dinh nay.

Chuyén gia trong linh vyc nay s& hi€u dugc rang, sang ché khong bi gidi han boi
c4c phuong 4n cu thé dugc md ta trong ban md ta nay, ma con bao ham toan bd céac bién
thé cua cac phuong an ndy mién 13 chiing ndm trong y tudng va pham vi clia sang ché

nhu duoc xac dinh bai cac diém yéu cau bao hd kém theo.

Céac vi du dudi ddy minh hoa séng ché mot cach cu thé nhung khéng lam giéi
han pham vi cua sang ché. Céc hop chét theo sang ché khac, ma quy trinh diéu ché

chung khong duge mo td mot cach rd rang, ¢6 thé dugc diéu ché theo céach tuong tu.

Céc hop chét, dugc dé cap trong céc vi du va mudi cia ching 14 cac phuong 4n
dugc uu tién clia sang ché cling nhu mdt yéu cau bao ho bao ham toan bd cac sy ket
hop bd sung clia cac gdc ciia hop chét c6 cong thire (T) nhur dugce boc 19 trong cac vi du

cu thé.

Thuét ngit “theo” trong phan thir nghiém dugc st dung trong ngit canh ma quy

trinh dugc dé cap dén dugc st dung “mdt cach tuong tu”.

Vi du thwe hién sang ché
Cac bang sau li¢t ké céc chir viét tit dugc st dung trong doan ndy va trong phén

Vi du v& hop chit trung gian va phan Vi du mién 1a chiing khong can giai thich trong

ban mo ta.
| Chix viét tat Y nghia
AcOH Axit axetic (axit etanoic)
dung dich nudc trong nudc
Boc t-butoxycarbonyl
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BOP (benzotriazol-1-
yloxy)tris(dimetylamino)phosphonihexaflophosphat

br vach rong

CI Ion héa hda hoc

Cs2C03 xeri cacbonat

d vach do6i

DAD bo do mang diot (diode array detector)

DBU 1,8-diazabixyclo(5,4,0)undec-7-en

DCC N,N¢-dixyclohexylcarbodiimit

DCM diclometan

dd Cép vach doi

DiC N,N'-diisopropylcarbodiimit

DIPEA diisopropyletylamin

DMA Dimetylaxetamit

DMF N,N-dimetylformamit

DMSO dimetyl sulfoxit

dt Ciap vach ba

EDC 1-etyl-3-(3-dimetylaminopropyl)carbodiimit

ELSD Bd do tan xa bay hoi (Evaporative Light Scattering
Detector)

EtOAc etyl axetat

EtOH etanol

eq. duong lugng

EST Ton héa phun dién (ES)

h gio

HATU 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridinium 3-oxit hexaflophosphat

HBTU (o-benzotriazole-10y1)-N,N,N',N,-tetrametyluroni
hexaflophosphat

HCI axit clohydric

HPLC phuong phép sic ky 16ng hiéu ning cao

-05-




27011

K2COs kali cacbonat

LC-MS Sic ky 1ong - Phd khdi

m da vach

min phut

MeCN axetonitril

MeOH metanol

MS phé khoi

NaCl Natri clorua

"NaHCO3 natri hydro cacbonat hodc natri bicacbonat

NMR pho6 cdng hudng tir hat nhan: dich chuyén hoa hoc (8)
duoc tinh theo ppm. Do dich chuyén héa hoc dugc hiéu
chinh bing cach dit tin hiéu DMSO dén 2,50 ppm, trir
khi c6 quy dinh khéc.

PDA Mang diot quang

Pd/C paladi trén than hoat tinh

PyBOP (Benzotriazol-1-yloxy)tripyrolidinophosphoni
hexaflophosphat

q vach bbn

r.t. hodc rt hodc RT Nhiét d6 trong phong

R¢

Thoi gian lvu (nhu duge do bang HPLC hoic UPLC)
tinh theo phut

S vach don

bdo hoa Béo hoa

SIBX Axit 2-iodoxybenzoic bén

SM Nguyén liéu ban dau

SQD bo do tir cuc don (single quadrupole detector)
T3P Anhydrit propylphosphonic

t vach ba

td Ba vach d6i

TEA trietylamin

TFA axit trifloaxetic
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THF | tetrahydrofuran
UPLC phuong phép sic ky 16ng siéu hiéu ning

Céc chit viét tit khac c6 nghia thong thudng cia chung ma chuyén gia trong linh
vuc ndy da biét.

Cac khia canh cia sang ché dugc mé ta trong ban mo ta nay duge minh hoa b%mg
cac vi du sau, 1a cac vi du khong nhim muc dich giéi han séng ché theo bét ky cach

nao.

M ta thir nghiém cu thé

Céc dang dinh NMR trong phin mé ta thir nghiém cu thé dugc thong bao khi
chiing xuét hién trong phd, céc tac dong thit bac cao hon c6 thé da khong duogc xem xét.

Cac phan ung btic xa 10 vi séng co thé thuc hién bing 16 vi séng Biotage
Initator® duoc lap tiiy ¥ bd phan ngudi méay. Thoi gian phan tng duge thong béo st
dung viéc dun nong bing 10 vi séng nén duge hiéu 13 thoi gian phan ting cb dinh sau
khi dat dugc nhiét do phan tng da dinh.

Hop chit va hop chit trung gian dugc tao ra bang phuong phap theo séng ché c6
thé cAn phai tinh ché. Phuong phap tinh ché cdc hop chét hitu co 12 da biét doi v6i ngudi
hiéu biét trung binh trong linh vuc k¥ thut nay va c6 thé c6 nhiéu céch tinh ché hop
chét nay. Trong mot s§ trudmg hop, c6 thé khong can thiét phai tinh ché. Trong mot sd
truong hop, hop chét c6 thé dugc tinh ché bang phuong phép két tinh. Trong mét sb
trudng hop, tap chét c6 thé dugc khudy 1én nho str dung dung méi thich hgp. Trong mdt
s6 truong hop, hop chét c6 thé duoc tinh ché bang phuong phap sic ky, tot hon 14
phuong phép sic ky nhanh, vi du st dung céc bng silicagel nap sin, vi du tir nha cung
cAp Separtis nhu silicagel Isolutep Flash hoc silicagel Isolute® Flash NH> két hop véi
may tinh ché tw dong Isolera® (Biotage) va dung méi rira giai, vi du nhu gradient gbdm
hexan/etyl axetat hodc diclometan/metanol. Trong mot sb trudong hop, hop chét c6 thé
dugc tinh ché bang phuong phap HPLC didu ché nho sit dung, vi dy, hé tinh ché tu
dong Waters dugc trang bi d4u do mang diot va/hodc khéi phé ké ion hoéa phun dién
truc tuyén két hop véi cot pha déo nap sén thich hop va dung méi rira giai, vi du nhu
gradient gdm nudc va axetonitril ma hén hop nay co thé chira céc chét phu gia nhu axit

trifloaxetic, axit formic hodc dung dich amoniac.
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Trong mdt sb trudng hop, cac phuong phap tinh ché nhu dugc md ta trén day co
thé cung cp cho hop chit theo séng ché c6 di nhom chire bazo hoic axit & dang mudi,
nhur trong trudong hop hop chét theo sang ché di nhém chirc bazo, vi du 13 mudi
trifloaxetat hodc format, hodc trong trudng hop hop chét theo sang ché da nhom chirc
axit, vi du 1a mudi amoni. Mubi thudc loai niy c6 thé duoc bién ddi 14n luot thanh dang
bazo tu do hodc axit tu do clia no, bing cac phuong phap ma chuyén gia trong linh vuc
nay da biét, hodc duoc st dung dudi dang mudi trong cac thir nghiém sinh hoc tiép theo.
Cén phai hiéu ring dang cu thé (vi dy, mubi, bazo tu do v.v.) clia hop chit theo sang
ché nhu dugc tach nhu dwgc md ta trong ban mé ta nay 1a khong nhét thiét chi & dang
trong d6 hop chét nay c6 thé ap dung cho thtr nghi€ém sinh hoc dé dinh lugng hoat tinh
sinh hoc dac hiéu.

Phin trdm hiéu suit dugc thong béo trong céc vi du sau duge tinh theo cac hgp
phén ban diu duoc sir dung véi lugng mol thip nhét. Céc chét 1éng nhay 4m va khong
khi va cac dung dich dugc chuyén béng xiranh hoic 6ng thong, va dua vao binh phan
ang qua vach cao su. Céc dung moi va chét phan tung thuong mai dugc st dung ma
khéng can tinh ché tiép. Thuét ngit “dugc cb trong chan khong” ding dé chi viéc ding
thiét bi lam bay hoi kiéu quay Buchi & 4p sut tdi thiu khoang 15 mm Hg. T4t ca cac
nhiét do duoc thong bao khong hi€u chinh theo dd Celsius (°C).

DPé co thé hiéu ro séng ché hon, céc vi du sau duoc dua ra. Cac vi du nay chi
nhim muc dich minh hoa, va khong nhim gidi han pham vi ctia séng ché theo cach bt

ky. T4t ca cac cong bd dugce dé cap t6i & day dugc tich hop bang cach vién dan.

Diéu kién phan tich LC-MS
Dit liéu LC-MS dugc dua ra trong phin mé ta thir nghiém cu thé dudi day ding

dé chi cac diéu kién sau (trir khi c6 quy dinh khéc):

Waters Acquity UPLC-MS: Binary Solvent Manager, Sample
Hé théng: Manager/Organizer, Column Manager, PDA, ELSD, SQD 3001 hodc
7.Q4000

Cot: Acquity UPLC BEH C18 1,7 50x2,1mm

Al =nudc + 0,1% thé tich axit formic (99%)

Dung mbi: , _
A2 = nudc + 0,2% thé tich amoniac (32%)
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B1 = axetonitril

Gradien: 0-1,6 phut 1-99% B, 1,6-2,0 phut 99% B

Luu luong: |0,8 ml/phut
Nhiét d6:  |60°C

Bom: 2,0 ul
Phat hién: |Khoang quét DAD 210—400 nm --> Béang dit liéu dinh
ELSD:
MS ESI+, ESI- chuyén -> cac khoang quét khac nhau (thong bdo voi
Phuong
vun)
phép:

Phuong phép 1: A1 + Bl
Phuong phép 2: A2 + B1

Céc diéu kién HPLC diéu ché

“Tinh ché bing HPLC diéu ché” dugc dua ra trong phin mb ta thir nghiém cu thé duéi
day dung dé chi (trir khi c6 quy dinh khéac) cac diéu kién sau:

Phan tich (tién va hau phén tich: Phuong phap A):

He théng: Waters Acquity UPLC-MS: Binary Solvent Manager, Sample
Manager/Organizer, Column Manager, PDA, ELSD, SQD 3001
Cot: Acquity BEH C18 1,7 50x2,1mm
Dung moi: A = nudc + 0,1% thé tich axit formic (99%)
» B = axetonitril
Gradien: 0-1,6 phut 1-99% B, 1,6-2,0 phut 99% B
Luu lugng: 0,8 ml/phut
Nhiét do: 60°C
Bom: 2,0 ul
Phat hién: Khoang quét DAD 210-400 nm
MS ESI+, ESI-, khoang quét 160-1000 m/z
ELSD
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Phén tich (tién va hau phan tich: Phuong phap B):

Waters Acquity UPLC-MS: Binary Solvent Manager, Sample

Hé thdng:
Manager/Organizer, Column Manager, PDA, ELSD, SQD 3001
Cot: Acquity BEH C18 1,7 50x2,Imm
Dung moi: A =nuéc + 0,2% thé tich amoniac (32%)
B = axetonitril
-Gradien: 0-1,6 phut 1-99% B, 1,6-2,0 phut 99% B
Luu lugng: 0,8 ml/phut
Nhiét do: 60°C
Bom: 2,0 ul
Phat hién: Khoang quét DAD 210400 nm
MS ESI+, ESI-, khoang quét 160-1000 m/z
ELSD

HPLC diéu ché (Phwong phap axit):

Hé théng Waters Autopurificationsystem: Bom 2545, Bd quén ly

Hé théng: mau 2767, CFO,
o DAD 2996, ELSD 2424, SQD 3001
Cot: XBridge C18 5pm 100x30 mm
Dung mi: A =nudc + 0,1% thé tich axit formic (99%)
B = axetonitril
Gradien: 0—1 phut 1% B, 1-8 phut 1-99% B, 8-10 phut 99% B
Luu luong: 50 ml/phut
Nhiét do: RT
Dung dich: t6i da 250 mg /2,5 ml dimetyl sufoxit hoic DMF
Bom: 1x2,5ml
Phat hién: Khoang quét DAD 210—400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z
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HPLC diéu ché (Phuong phap bazo):

Hé théng Waters Autopurificationsystem: Pump 2545, Sample

Hé théng: Manager 2767, CFO,
DAD 2996, ELSD 2424, SQD 3001
Cot: XBridge C18 S5pm 100x30 mm
Dung moi: A =nuéc + 0,2% thé tich amoniac (32%)

B = axetonitril

Gradien: 0—1 phut 1% B, 1-8 phut 1-99% B, 8-10 phut 99% B
Luu lugng: 50 ml/phut

Nhiét do: RT

Dung dich: t6i da 250 mg / 2,5 ml dimetyl sufoxit hoic DMF
Bom: 1x2,5ml

Phét hién: Khoang quét DAD 210—400 nm

MS ESI+, ESI-, khoang quét 160-1000 m/z

Diéu kién séc ky cot nhanh
“Tinh ché bang sic ky cot (nhanh)” dugc dua ra trong phén mb ta thir nghiém cu
thé du6i day dung dé chi viéc sir dung hé théng tinh ché Biotage Isolera. V& phin md

ta k§ thuat, xem “Biotage product catalogue™ trén www.biotage.com.

Téng hop hop chét vi du 1
Hop chit trung gian 1-1-1 (4-hydroxy-6,6-dimetyl-2-oxo-N-phenyl-1,2,5,6-
tetrahydropyridin-3-carbothioamit)
o s @
HN | N
OH
~Bb sung nho giot tir tt DBU (9 g, 8,8 mmol) vao dung dich chira 6,6-dimetyl-piperidin-
2,4-dion (5 g, 35,4 mmol) va phenylisothioxyanat (4,79 g, 35,4 mmol) trong MeCN (35
ml) dugc lam lanh xudng 0°C bing bé nuéc da. Hon hgp phéan ung nay dugc khudy
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trong 16 h va tiép theo, 6t vao hdn hgp nude da chira HCI dic (6 ml) va chét rén thu
duoc dugce tao thanh duge gom va sa"ly trong chan khong & 80°C. Chét rén thu duoc

duoc tai két tinh tir EtOH dé tao ra san phdm mong mudn (7,8 g, 80%).

Hop chét trung gian 1-2-1 (6,6-dimetyl-2-0x0-N-phenyl-4-[(pyridin-4-ylmetyl)amino]-
1,2,5,6-tetrahydropyridin-3-carbothioamit)

Iz

Dung dich chtta Hop chét trung gian 1-1-1 (13,14g, 47,7 mmol) va 1-(pyridin-4-
yDmetanamin trong EtOH (40 ml) va EtOAc (40 ml) dugc dun néng ¢ nhiét do hdi luu
trong 60 h. Trong qua trinh lam lanh, san phim két tiia va dugc gom bang cach loc (8
g, 46%).

1HNMR (400 MHz, DMSO-ds) 8 ppm 1,15 (s, 6H), 2,69 (s, 2H), 4,77-4,83 (d, 2H),
7,16-7,22 (m, 1H), 7,31-7,40 (m, 4H), 7,42-7,49 (m, 2H), 7,64 (s, 1H), 8,56-8,60 (m,
2H), 14,02 (s, 1H), 14,96 (s, 1H)

Vi du 1 (6,6-dimetyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-

O

W

pyrolo[3,2-c]pyridin-4-on)

o R
HN | N\
N
Hdn hop gdm Hop chit trung gian 1-2-1 (5,26 g, 14,4 mmol), hydro peroxit (34% trong
nuée, 2,5 ml, 28,7 mmol) trong MeOH (20 ml) dugc dun nong & 100°C trong 4 h. Tinh
ché bang sic ky silicagel (EtOAc:MeOH) 8 tao ra san phAm mong mudn (1,6 g, 32%).
'H NMR (400 MHz, DMSO-ds) & ppm 1,28 (s, 6H), 2,86 (s, 2H), 6,62-6,76 (m, 3H),
7,09 (t, 2H), 7,19 (s, 1H), 7,55-7,61 (d, 2H), 7,68 (s, 1H), 8,40-8,47 (d, 2H), 12,11
(s,1H).

Téng hop hop chit vi dy 2
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1

HN N

éﬁi
OH

Bé sung nhé giot tir tir DBU (11,24g, 74 mmol) vao duhg dich chtra piperidin-2,4-dion

Hop chét trung gian 1-1-2

(5 g, 44 mmol) va phenylisothioxyanat (5,98g, 44 mmol) trong MeCN (40 ml) duoc
lam lanh xubng 0°C bang bé nuéc d4. Hdn hop phan tng ndy dugc khudy trong 16 h va
tiép theo, rét vao hdn hop nude d4 chira HCI dic (6 ml) va gom chét ran thu duge dugce
tao thanh. Tinh ché chét rin bing Biotage (SNAP silica 340 g (EtOAc:Hexan)) dé tao
ra san phdm mong mudn (1,75 g, 16%).

TH NMR (400 MHz, DMSO-ds) 8 ppm 2,62 (t, 1 H) 2,76 (t, 1 H) 3,29 (td, 1 H) 3,42 (td,
1iH)7,18-7,34 (m, 1 H) 7,34 -7,56 (m, 4 H) 8,14 (br. s., 1 H) 14,58 (s, 1 H) 16,51 (br.
s, 1 H)

Hop chét trung gian 1-2-2

i 1 0
HN N
5\%
N AN
N
N

Dung dich chita Hop chét trung gian 1-1-2 (1,7 g, 6,8 mmol) va 1-(pyridin-4-
yl)metanamin (888 mg, 8,2 mmol) trong EtOH (7,25 ml) va EtOAc (7,25 ml) duoc dun
néng & nhiét d hdi luu trong 48 h. Co va tinh ché bang sic ky silicagel (EtOAc:MeOH)
dé tao ra san phAm mong mudn (1,13 g, 49%).
iH NMR (300 MHz, DMSO-ds) & ppm 2,65 - 2,77 (m, 2 H) 3,14 (dt, 2 H) 4,77 (d, 2 H)
7,14 - 7,26 (m, 1 H) 7,29 - 7,49 (m, 6 H) 7,70 (br. s., 1 H) 8,54 - 8,65 (m, 2 H) 13,77
(br.s., 1 H) 14,78 (s, 1 H)

Vi du 2  (3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on)
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HN -

Hdn hop gébm Hop chét trung gian 1-2-2 (2,13 g, 6,8 mmol), hydro peroxit (34% trong
nuée, 3,47 ml, 34 mmol) trong EtOH:DCM (2:1, 138 ml) dugc khqu & nhiét d6 trong
phong trong 16 h. Chét rén thu duge duge tinh ché bing cach st dung Biotage (SNAP
NH28 g (EtOH:DCM)) dé tao ra san phim mong mudn (1,04 g, 50%).

g NMR (300 MHz, DMSO-ds) & ppm 2,85 (t, 2 H) 3,36 - 3,45 (m, 2 H) 6,53 - 6,68 (m,
3 H) 7,05 (t, 2 H) 7,13 (br. s., 1 H) 7,38 (s, 1 H) 7,40 - 7,49 (m, 2 H) 8,27 - 8,47 (m, 2
H) 11,78 (s, 1 H)

Téng hop hop chit vi du 3
Hop chét trung gian 1-2-3

11,0

HN N

X
N X
Hol

N

Dung dich chira Hop chét trung gian 1-1-2 (450 mg, 1,8 mmol) va 1-(3-metylpyridin-
~ 4-yDmetanamin (310 mg, 2,5 mmol) trong EtOH (2 ml) va EtOAc (2 ml) trong mdi
truong Argon dugc dun néng trong 6ng bit kin & 100°C trong 24 h. B6 sung mot phén
4-(metylamino)-3-metylpyridin nita (44 mg, 0,365 mmol) va dung dich nay dugc dun
néng & 100°C trong 16 h. Lam ngudi hdn hgp phan tmg ndy va gom chét rin bang cach
loc va rira bing EtOH, dietyl ete va hexan va sdy trong chén khong & 60°C dé tao ra san
phim mong mudn (258 mg, 40%).

TH NMR (400 MHz, DMSO-ds) 8 ppm 2,28 - 2,34 (m, 3 H) 2,72 (t, 2 H) 3,15 (td, 2 H)
4,73 (d, 2 H) 7,15 - 7,22 (m, 1 H) 7,24 (d, 1 H) 7,32 - 7,40 (m, 2 H) 7,40 - 7,46 (m, 2
H) 7,70 (br. s., 1 H) 8,39 (s, 1 H) 8,42 (d, 1 H) 13,72 (br. s., 1 H) 14,79 (s, 1 H)

Vi du 3 (2-(3-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on)
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Hén hop gdbm Hop chit trung gian 1-2-3 (123 mg, 0,35 mmol), hydro peroxit (34%
t}oﬁg nude, 71 ul, 0,7 mmol) trong MeOH (1,3 ml) duoc khudy & 60°C trong 1 h. Dap
t4t phan tng bang cach bd sung natri thiosulfat bdo hoa (dung dich nudc). Chiét cac pha
hitu co bing EtOAc va tiép theo, cd. Chét rén thu dugc dugce tinh ché bang cach sir dung
Biotage (SNAP silica 2x 25 g (MeOH:DCM)) dé tao ra san phdm mong mubn (14 mg,
13%).

H NMR (300 MHz, DMSO-ds) 8 ppm 2,20 (s, 3 H) 2,82 (t, 2 H) 3,42 (td, 2 H) 6,39 -
6,55 (m, 3 H) 6,79 - 6,94 (m, 2 H) 7,06 (s, 1 H) 7,23 (d, 1 H) 7,34 (s, 1 H) 8,25 - 8,34
(m, 2 H) 11,30 (s, 1 H)

Téng hop hop chét vi du 4
Vi du 4 (1-etyl-6,6-dimetyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on)

0]

H
N
HN |\
N

/

Bé sung iodoetan (120 mg, 0,87 mmol) vao hén hop gdm Vi du 1 (96 mg, 0,29 mmol),
K2COs (135 mg, 0,87 mmol) trong DMF (5 ml) ¢ 0°C. Hon hop phén tng nay dugc aé
cho 4m tir tir @&n nhiét do trong phong va khudy trong 5 ngay. Sau 2 ngay, mot phén
iodoetan b sung (24 mg, 0,15 mmol) dugc dugc bb sung vao. Hdn hop phan ng nay
dugc pha lodng bang nudc va chiét bang EtOAc. Gom céc 16p EtOAc varira bang dung
dich NaCl bdo hoa va co. Tinh ché bing Biotage (SNAP silica 25 g, (EtOAc:Hex) dé
tao ra san phdm mong mudn (14 mg, 13%).

IH NMR (400 MHz, DMSO-ds) & ppm 1,11 (t, 3 H) 1,29 (s, 6 H) 2,52 (br. s., 2 H) 2,89
(s, 2H) 3,99 (q, )2 H) 6,41 - 6,54 (m, 3 H) 6,86 - 6,96 (m, 2 H) 6,99 (s, 1 H) 7,12 (s, 1
H) 7,26 - 7,40 (m, 2 H) 8,38 - 8,63 (m, 2 H)
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Tbng hop hop chét vi du 5
Vi du 5 (l-etyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-

c]pyridin-4-on)

HN -
R N

éf)é—@

Bb sung iodoetan (692 mg, 4,4 mmol) vao hdn hop gém Vi du 2 (450 mg, 1,5 mmol),
Cs2COs (2,4 g, 7,4 mmol) trong DMF (25 ml) & 0°C. Hon hop phéan tng nay dugc dé
cho 4m tir tir @én nhiét d6 trong phong va khudy trong 2 ngay. Hon hgp phén tmg nay
dugc pha lodng bang nudc va chiét bing EtOAc. Gom cac 16p EtOAc varira bang dung
dich NaCl bdo hoa va cb. Tinh ché bing Biotage (SNAP NH 28 g, (EtOH:DCM) dé tao
ra san phAm mong mudn (192 mg, 39%).

TH NMR (400 MHz, DMSO-ds) & ppm 1,03 - 1,18 (t, 3 H) 2,90 (t, 2 H) 3,42 (td, 2 H)
4,00 (q, 2 H) 6,42 - 6,56 (m, 3 H) 6,85 - 6,96 (m, 2 H) 7,07 (br. s., 1 H) 7,11 (s, 1 H)
7,29 - 7,38 (m, 2 H) 8,34 - 8,59 (m, 2 H)

Téng hop hop chit vi du 6
Hop chét trung gian 1-1-3

0O o s /@
A
OH
Bb sung nho giot tr tr DBU (5,36 g, 35,2 mmol) vao dung dich chta N-fert-
butoxycarbonyl-piperidin-2,4-dion (5 g, 23,4 mmol) va phenylisothioxyanat (3,33 g,
'24;6 mmol) trong MeCN (50 ml) dugc lam lanh xudng -10°C. Hon hgp phéan tng nay
duoc khudy trong 1 h &-10°C va tiép theo, & RT trong 16 h. Chét két ttia duoc tao thanh
va dugc gom b%lng cach loc va rira b&ng MeCN va Hexan. Chét rin thu dugc dugc hoa
tan trong dietyl ete:MeOH (95:5) va rira ba 1an bang NH4Cl nira bdo hoa (dung dich
nuéc), NaCl bdo hoa (dung dich nuéce), loc qua phéu loc ky nuéc va cd dé tao ra san

phédm mong mudn (1,0 g, 11%).
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'H NMR (400 MHz, DMSO-ds) & ppm 1,42 - 1,54 (m, 9 H) 2,81 (t, 2 H) 3,77 (t, 2 H)
7,27 - 7,35 (m, 1 H) 7,40 - 7,50 (m, 2 H) 7,58 (d2 H) 12,82 (br. s., 1 H) 15,25 (br. s., 1
H)

Hop chit trung gian 1-2-4

xi&i”@

Dung dich chita Hop chit trung gian 1-1-3 (1 g, 2,9 mmol) va 1-(pyridin-4-
yl)metanamin (466 mg, 4,3 mmol) trong EtOH (20 ml) va EtOAc (20 ml) trong moi
truong Argon dugc dun néng & nhiét do hdi Iy trong 40 h. Hon hop phan ung duoc loc
va pha lodng v6i DCM:MeOH (10:1), rira bing NH4Cl nira bdo hoa (dung dich nudc)
va c6. Tinh ché biang Biotage (SNAP silica 50 g, (EtOAc:Hex) d8 tao ra san phAm mong
mudn (310 mg, 25%).

Vi du 6 (tert-butyl 4-oxo-3-(phenylamino)-2-(pyridin-4-yl)-1,4,6,7-tetrahydro-5H-

LA
|N\ a

H

pyrolo[3,2-c]pyridin-5-carboxylat)

H3n hop gdm Hop chét trung gian 1-2-4 (300 mg, 0,68 mmol), hydro peroxit (34%
trong nudce, 349 ul, 3,4 mmol) trong MeOH:DCM (1:2, 22,5 ml) dugc khudy & nhiét do
trong phong trong 16 h. Dap t4t phan Gmg bing cach bd sung NaHCO3 bdo hoa (dung
dich nuéc) va chiét bing EtOAc. Céc pha hitu co duge rira bang NaHCOs bao hoa (dung
dich nuéc), NaCl bio hoa (dung dich nwéc) va cd. Chét rén thu duge duge tinh ché bang
cach str dung Biotage (SNAP silica 25 g (MeOH:DCM)) dé tao ra san phidm mong mudn
(30 mg, 11%).

'H NMR (300 MHz, DMSO-ds) & ppm 1,44 (s, 9 H) 2,97 (t, 2 H) 3,96 (t, 2 H) 6,54 -
6,72 (m, 3 H) 7,05 (t, 2 H) 7,43 (s, 1 H) 7,47 (d2 H) 8,41 (d, 2 H) 12,01 (s, 1 H)
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Téng hop hop chét vi du 7
Hop chét trung gian 1-1-4

F
S¥e)
HN N
s
OH

B4 sung TEA (231 mg, 0,32 mmol) vao hdn hop gbém piperidin-2,4-dion (3,692 g, 32,6
mmol) va 4-flophenylisothioxyanat (5 g, 32,6 mmol) trong MeCN (20 ml) va dun néng
& nhiét d6 hoi luu trong 16 h. Hén hop phéan g niy dugc pha lodng bang dietyl ete va
itra ba 14n bang NaHCOs ntra bo hoa (dung dich nuéc). Cac 16p hitu co duge cho qua
bng silic oxit SNAP 20 g va ¢b. Cac 16p nudc duge chiét bing DCM:MeOH (10:1) va
cac 16p hitu co dugc cho qua 6ng silic oxit SNAP 10 g va két hop véi cac phan khic va
c6. Chét rén thu duge duge két tinh tir EtOH hai lan dé tao ra san phdm mong mubn
(2,4 g, 28%).

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,61 (t, 1 H) 2,77 (t, 1 H) 3,22 - 3,31 (m, 1 H)
3,36 -3,50 (m, 1 H) 6,83 - 7,01 (m, 1 H) 7,18 - 7,34 (m, 2 H) 7,37 - 7,51 (m, 2 H) 8,14
(br.s., 1 H) 14,50 (s, 1 H)

Hop chét trung gian 1-2-5

F
Sye]
| H
N AN
Ho |l
N

Dung dich chwa Hop chét trung gian 1-1-4 (0,8 g, 3,0 mmol) va 1-(pyridin-4-
yl)metanamin (497 mg, 4,5 mmol) trong EtOAc (40 ml) dugc dun néng & nhiét do hoi
luu v6i biy chira sang phan ti (4 A) trong 16 h, dé cho ngudi va cd. Tinh ché bing
Biotage (SNAP silica 50 g, (DCM:MeOH) @8 tao ra chit rén ma n6 dugc khudy véi
isopropanol. Chét rin thu dugc dugc gom tao ra san phidm mong mudn (470 mg, 44%).
'H NMR (400 MHz, DMSO-ds)  ppm 2,67 - 2,77 (m, 2 H) 3,14 (td, 2 H) 4,77 (d2 H)
7,15 -7,27 (m, 2 H) 7,30 - 7,38 (m, 2 H) 7,38 - 7,47 (m, 2 H) 7,69 (br. s., 1 H) 8,48 -
8,67 (m, 2 H) 13,73 (t, 1 H) 14,72 (s, 1 H)
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Vi du 7 (3-[(4-flophenyl)amino]-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-

H
N
HN -
B N
m

H

c]pyridin-4-on)

Hdn hop gdm Hop chét trung gian 1-2-5 (630 mg, 1,77 mmol), hydro peroxit (34%
trong nude, 903 pul, 8,84 mmol) trong MeOH:DCM (1:2, 30 ml) dugc khudy & nhiét ¢
trong phong trong 60 h va tiép theo, co. Chat rén thu dugc dugce tinh ché bang cach sit
dung Biotage (SNAP NH 55 g (MeOH:DCM)) & tao ra san phAm mong mudn & dang
mubi. Chét rén nay dugc hoa tan trong EtOH va khudy v6i Amberlyst trong 16 h, loc
va ¢b. Tinh ché bing Biotage mét 1in nita (SNAP NH 28 g (MeOH:DCM)) d¢ tao ra
san phim mong mudn (260 mg, 46%).-

'H NMR (300 MHz, DMSO-ds) 8 ppm 2,85 (t, 2 H) 3,40 (td, 2 H) 6,55 - 6,66 (m, 2 H)
6,83 - 6,93 (m, 2 H) 7,10 (s, 1 H) 7,31 - 7,38 (m, 1 H) 7,40 - 7,45 (m, 2 H) 8,31 - 8,41
(m, 2 H) 11,76 (br. s., 1 H)

—Tc")ng hop hop chét vi du 8
Hop chét trung gian 1-2-6

WY
HN N
e
N X
Hoo |l
N
NH,
Hdn hop gdm Hop chét trung gian 1-1-2 (1,35 g, 5,4 mmol) va (2-aminopyridin-4-yl)-
metanamin (1,339 g, 10,9 mmol) trong DMA (15,5 ml) dugc dun néng trong éng bit
kin & 120°C trong 90 phut. Hdn hgp phén tng dugc ¢ va tinh ché biang cach sit dung
Biotage (SNAP silica 100g (EtOH:DCM)) dé tao ra san phém mong mubn (778 mg,
40%).
IH NMR (400 MHz, DMSO-ds) & ppm 2,68 (t, /=6,59 Hz, 2 H) 3,14 (td, 2 H) 4,56 (d,
2 H) 5,99 (s, 2 H) 6,34 (s, 1 H) 6,42 (dd1 H) 7,15 - 7,23 (m, 1 H) 7,31 - 7,41 (m, 2 H)
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7,41 - 7,47 (m, 2 H) 7,68 (br. s., 1 H) 7,87 (d, 1 H) 13,64 - 13,80 (m, 1 H) 14,78 (s, 1
H)

Vi du 8 (2-(2-aminopyridin-4-y1)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-

O

W
NH,

c]pyridin-4-on)

0

H
N
HN |\
N
H

B sung paladi trén than (10%, 2,33 g, 2,19 mmol) vao dung dich chtra Hop chét trung
gian 1-2-6 (774 mg, 2,19 mmol) trong DMA (45 ml) va TFA (250 mg, 2,19 mmol)
trong moi trudng Argon va dun néng & 120°C trong 4 h. B6 sung TEA (0,5 ml) vao va
pha logng hdn hop nay véi DCM va lgc. Chét rén thu dugc duoc rira bing DMA va
DCM/MeOH. Cb dic dich loc. Tinh ché bing Biotage (SNAP NH 28 g (EtOH:DCM))
&é tao ra san phAm mong mudn (230 mg, 33%).

TH NMR (400 MHz, DMSO-ds) 8 ppm 2,81 (t, 2 H) 3,34 - 3,42 (m, 2 H) 5,63 (s, 2 H)
6,53 - 6,65 (m, 4 H) 6,68 (dd, 1 H) 6,97 - 7,08 (m, 3 H) 7,17 (s, 1 H) 7,73 (d, 1 H) 11,52
(s, 1 H)

Téng hop hop chét vi du 9
Vi du 9 (1-(2-metoxyetyl)-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-

HN —

B N

éfe,}@

/O

Bé sung 2-cloetyl metyl ete (155 mg, 1,6 mmol) vao hdn hop gébm Vi du 2 (100 mg,

0,33 mmol), K2COs3 (454 mg, 3,3 mmol) trong DMF (6 ml) ¢ 0°C. Hon hop phan tng
nay duoc dé cho Am tir tir dén nhiét do trong phong va khudy trong 16 h. Tiép theo, dun

pyrolo[3,2-c]pyridin-4-on)

néng hdn hop phan tmg & 100°C trong 1 h. Mot lugng bd sung 2-cloetyl metyl ete (78
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mg, 0,8 mmol) va K»COs3 (227 mg, 1,6 mmol) dugc bd sung vao va hdn hop phan tng
dwoc dun néng bing cach st dung 10 vi séng & 120°C trong 2 h. Hon hop phan tng nay
dugc dé cho ngudi, pha lodng véi nude va chiét bing EtOAc. Gom céc 16p EtOAc va
rira bang dung dich NaCl bdo hoa va cb. Tinh ché bing Biotage (SNAP silica 10 g,
(EtOH:DCM) dé tao ra san phidm mong mudn (21 mg, 18%).

TH NMR (400 MHz, DMSO-ds) 8 ppm 2,90 (t, 2 H) 3,11 (s, 3 H) 3,33 - 3,46 (m, 4 H)
4,15 (t, 2 H) 6,44 - 6,56 (m, 3 H) 6,86 - 6,96 (m, 2 H) 7,06 (s, 1 H) 7,10 (s, 1 H) 7,31 -
7,40 (m, 2 H) 8,39 - 8,60 (m, 2 H)

Téng hop hop chit vi du 10
Vi du 10 (2-metyl-N-{4-[5-(2-metylpropanoyl)-4-oxo-3-(phenylamino)-4,5,6,7-
tetrahydro-1H-pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl} propanamit)

H
\ —
B N
N N\ /
H NH
(0]

Bé sung isopropionyl clorua (62 mg, 0,58 mmol) vao dung dich chira hop chét cia Vi
du 8 (37 mg, 0,12 mmol) va pyridin (161 pl, 1,16 mmol) trong THF (3,3 ml) & RT va
dung dich nay khudy trong 30 phut. B4 sung mét phén isopropionyl clorua nita (44 mg,
0,56 mmol) va dung dich nay khudy trong 16 h & RT. Dép t4t phan tmg bing cach bd
sung MeOH va toluen va cd. Tinh ché bang TLC diéu ché (silica, (MeOH:DCM) dé tao
ra san phidm mong muén (3 mg, 5%). |

'H NMR (300 MHz, DMSO-ds) & ppm 1,07 (dd, 12 H) 2,74 (m, 1 H) 2,93 (t, 2 H) 3,53
(m, 1 H) 4,07 (t, 2 H) 6,55 - 6,65 (m, 3 H) 6,99 - 7,06 (m, 2 H) 7,19 (dd, 1 H) 7,39 (s, 1
H) 8,08 (d, 1 H) 8,26 - 8,32 (m, 1 H) 10,29 (s, 1 H) 12,13 (br. s., 1 H)

Téng hop hop chit vi du 11

Vi du 11 (l-etyl-3-[(4-flophenyl)amino]-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on)
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B sung iodoetan (503 mg, 3,2 mmol) vao hdn hop gbm Vi du 7 (260 mg, 0,8 mmol),
K2CO3 (669 mg, 4,8 mmol) trong DMF (10 ml) va khudy & nhiét d6 trong phong trong
16 h. H3n hop phan Gng dugc cd, bd sung nuéc va hdn hop nay dugc chiét bang
DCM:MeOH (100:1). Thu gom 16p hitu co va ¢6 dic. Tinh ché bang Biotage (SNAP
NH 28 g, (MeOH:DCM) tiép theo 13, Biotage (SNAP silica 25 g, (MeOH:DCM)) dé
tao ra san phAm mong muébn (80 mg, 28%).

TH NMR (400 MHz, DMSO-ds) & ppm 1,11 (t, 3 H) 2,90 (t, 2 H) 3,42 (td, 2 H) 3,99 (q,
2 H) 6,41 - 6,59 (m, 2 H) 6,70 - 6,84 (m, 2 H) 7,00 - 7,16 (m, 2 H) 7,25 - 7,39 (m, 2 H)
8,44 - 8,63 (m, 2 H)

Téng hop hop chét vi du 12
Hop chét trung gian 1-2-7

i1
HN N
e
N X
Hoo |l
N
Dung dich chira Hop chét trung gian 1-1-2 (500 mg, 2 mmol) va 1-(2-metylpyridin-4-
yl)metanamin (1,13 g, 9,1 mmol) trong EtOAc (50 ml) trong mdi trudng Argon dugc
dun néng & nhiét 6 hdi luu trong 5 ngdy. Lam ngudi hén hop phan ng nay va cd. Tinh
ché bing Biotage (SNAP silica 50 g, (MeOH:DCM) @2 tao ra san phdm mong mudn
(380 mg, 53%).
IH NMR (400 MHz, DMSO-ds) 8 ppm 2,46 (s, 3 H) 2,65 - 2,74 (m, 2 H) 3,13 (td, 2 H)
4,71 (d, 2 H) 7,10 - 7,22 (m, 2 H) 7,31 - 7,39 (m, 2 H) 7,39 - 7,45 (m, 2 H) 7,67 (br. s.,
1 H) 8,25 - 8,39 (m, 1 H) 8,42 (d, 1 H) 13,75 (br. s., 1 H) 14,77 (s, 1 H)

Vidu 12 (2-(2-metylpyridin-4-yl)—3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
- ¢]pyridin-4-on)
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Hon hgp gébm Hop chét trung gian 1-2-7 (375 mg, 1,06 mmol), hydro peroxit (34%
trdhé nude, 543 pl, 5,32 mmol) trong MeOH:DCM (1:2, 21 ml) duoc khudy & nhiét do
trong phong trong 16 h. Hon hop phan ting ndy dugc pha lodng bang EtOAc va rira
bing NaHCO; bio hoa (dung dich nuéc) va tiép theo, cd. Chét rén thu dugc dugc khudy
v6i EtOH:DCM va loc dé tao ra san phdm mong mudn (120 mg, 35%)).

TH NMR (300 MHz, DMSO-ds) 8 ppm 2,32 (s, 3 H) 2,85 (t, 2 H) 3,36 - 3,45 (m, 2 H)
6,59 (d, 2 H) 6,64 (t, 1 H) 7,05 (dd, 2 H) 7,09 (s, 1 H) 7,24 (dd, 1 H) 7,32 (s, 1 H) 7,36
(s, 1H) 8,22 (d, 1 H) 11,71 (s, 1 H)

Téng hop hop chét vi du 13
Vi du 13 (1-etyl-2-(2-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-

pyrolo[3,2-c]pyridin-4-on)

W

0

H
N
HN |\
N

/

B sung jodoetan (110 mg, 0,71 mmol) vao hdn hgp gbm Vi du 12 (75 mg, 0,24 mmol),
Cs2C03 (384 mg, 1,18 mmol) trong DMF (4 ml) & 0°C. Hon hop phan tmg nay dugc aé
cho 4m tir tir dén nhiét do trong phong va khudy trong 16 h. Tinh ché bing Biotage
(SNAP silica 10 g, (MeOH:DCM) d& tao ra sin pham mong mudn (28 mg, 34%).

'H NMR (300 MHz, DMSO-ds) & ppm 1,02 - 1,15 (m, 3 H) 2,34 - 2,42 (m, 3 H) 2,89
(t, 2 H) 3,41 (td, 2 H) 3,90 - 4,10 (m, 2 H) 6,36 - 6,56 (m, 3 H) 6,91 (t, 2 H) 7,00 - 7,09
(m,2H) 7,13 (d, 1 H) 7,18 (s, 1 H) 8,35 (d, 1 H)

Téng hop hop chét vi du 14
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Vi du 14 (N-{4-[4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-
2-yl]pyridin-2-yl}axetamit)

B6 sung axetyl clorua (44 mg, 0,56 mmol) vao dung dich chira hop chét ciia Vi du 8
(150 mg, 0,47 mmol) trong pyridin (10 ml) & 0°C va dung dich nay khudy trong 30
phut. B6 sung mot phén axetyl clorua nita (44 mg, 0,56 mmol) va dung dich nay khudy
trong 1 h & 0°C. B6 sung mot .phakln axetyl clorua nita (44 mg, 0,56 mmol) va dung dich
nay khudy trong 1 h & 0°C. B4 sung mdt phén axetyl clorua nita (44 mg, 0,56 mmol) va
dung dich nay khudy trong 1 h & 0°C. B6 sung mdt phan axetyl clorua nita (88 mg, 1,1
mmoi) va dung dich nay khudy trong 1 h & RT. B& sung médt phin axetyl clorua nita (88
mg, 1,1 mmol) va dung dich nay khudy trong 1 h & RT. Hdn hop phan tmg nay dugc
pha loing bang DCM:MeOH va rira bang NaHCO; ntra bdo hoa (dung dich nudc) va
c6. Tinh ché bing Biotage (SNAP silica 10 g, (MeOH:DCM) tiép theo 13, tinh ché
Biotage mot 14n nita (SNAP NH 28 g, (MeOH:DCM)) dé tao ra san phAm mong mudn
(100 mg, 59%).

'H NMR (300 MHz, DMSO-ds) 8 ppm 2,01 - 2,13 (m, 3 H) 2,78 - 2,88 (m, 2 H) 3,34 -
3,45 (m, 2 H) 6,53 - 6,65 (m, 3 H) 7,02 (t, 2 H) 7,06 - 7,15 (m, 2 H) 7,30 (s, 1 H) 8,03
(d1 H) 8,19 (s, 1 H) 10,29 (s, 1 H) 11,75 (s, 1 H)

Téng hop hop chit vi du 15
Vi du 15 (N-{4-[1-etyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-

O

H
N
HN N\ —
| N
N N\ /

) o

o)

' é]pyridin-Z-yl] pyridin-2-yl }axetamit)

0]
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B6 sung iodoetan (55 mg, 0,35 mmol) vao hdn hgp gbdm Vi du 14 (85 mg, 0,24 mmol),
Cs2C03 (307 mg, 0,94 mmol) trong DMF (3 ml) § RT va khuAy hdn hop nay & nhiét do
trong phong trong 1 h. B4 sung mét phan iodoetan nita (28 mg, 0,18 mmol) va khudy
hdn hop nay & nhiét do trong phong trong 1 h. Hdn hgp phén ing nay dugc pha lodng
béng nuéc va chiét bing DCM:MeOH (100:1). Gom c4c 16p hitu co, ¢ va tinh ché
bing Biotage (SNAP NH 28 g, (MeOH:DCM)). Chét rén tach dugc dugc khudy trong
EtOH néng va loc dé tao ra san phim mong mudn (60 mg, 66%).

TH NMR (400 MHz, DMSO-ds) 6 ppm 1,18 (t, 3 H) 2,08 (s, 3 H) 2,90 (t, 2 H) 3,43 (td,
2 H) 4,00 (q, 2 H) 6,44 - 6,56 (m, 3 H) 6,88 - 6,96 (m, 2 H) 7,01 (dd, 1 H) 7,05 (br. s.,
1 H) 7,08 (s, 1 H) 8,10 (s, 1 H) 8,15 (d, 1 H) 10,45 (s, 1 H)

Téng hop hop chét vi du 16
Hop chét trung gian 1-2-8

¥
HN N
e
N N
e
E Z
Hbn hop gdm Hop chéit trung gian 1-1-2 (200 mg, 0,8 mmol) va 3-flopyridin-4-yl-
metanamin (203 mg, 1,6 mmol) trong DMA (2,5 ml) dwgc dun noéng trong bng bit kin
& 120°C trong 90 phut. Hon hop phén tmg dugc ¢ va tinh ché bang cach sir dung
Biotage (SNAP silica 25g (EtOH:DCM)) d8 tao ra san phAm mong mudn (124 mg,
43%).
TH NMR (400 MHz, DMSO-ds) & ppm 2,74 (t, 2 H) 3,12 - 3,19 (m, 2 H) 4,84 (d, 2 H)

7.15-7.22 (m, 1 H) 7,32 - 7,40 (m, 2 H) 7,40 - 7,48 (m, 3 H) 7,72 (br. s., 1 H) 8,47 (dd,
1 H) 8,58 (d, 1 H) 13,64 - 13,84 (m, 1 H) 14,77 (s, 1 H)

Vi du 16 (2-(3-flopyridin-4-yl)-3-(phenylamino)-1,5-dihydro-4H-pyrolo[3,2-c]pyridin-
4-on)
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Bb sung TFA (26,1 pl, 38,7 mg, 0,34 mmol) tiép theo 13, 10% Pd/C (361 mg, 0,34
mmol) vao dung dich chira Hop chét trung gian 1-2-8 (121 mg, 0,34 mmol) trong DMA
(7 ml) trong 6ng bit kin trong mdi trudng Argon. Hon hop phan Gng dugce dun nong &
120°C trong 5 h. H6n hop phan ting nay dugc dé cho ngudi, pha loang véi DCM va loc.
Chét xtc tac duge rira bing MeOH:DCM va ¢b c4c pha hitu co. Tinh ché bang Biotage
(SNAP NH 11 g, (EtOH:DCM)), tiép theo 13, TLC diéu ché (silicagel, 20 x 20 cm,
MeOH:DCM 5:95) dé tao ra san phdm mong mudn (10 mg, 9%).

'H NMR (400 MHz, DMSO-ds) 8 ppm 6,43 (d, 1 H) 6,54 - 6,63 (m, 3 H) 6,95 - 7,09
(m, 3 H) 7,47 - 7,64 (m, 2 H) 8,19 - 8,30 (m, 1 H) 8,55 (d, 1 H) 10,79 (d, 1 H) 11,59
(br.s., 1 H)

Téng hop hop chét vi du 17
Hop chét trung gian 1-2-9

i1 )

SN N

éme
N AN
B
NS

Dung dich chira Hop chét trung gian 1-1-5 (250 mg, 0,95 mmol) va (3-flopyridin-4-
yl)metanamin (240 mg, 1,91 mmol) trong DMA (2,5 ml) dugc dun nong bang céach sir
- dung 106 vi séng & 130°C trong 30 phat. Hdn hop nay dugc loc va tinh ché bang HPLC
didu ché (phuong phép bazo) 8 tao ra san phdm mong mubn (126 mg, 34%).

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,79 (t, 2 H) 2,94 (s, 3 H) 3,31 - 3,35 (m, 2 H)
4,84 (d, 2 H) 7,14 - 7,24 (m, 1 H) 7,33 - 7,40 (m, 2 H) 7,40 - 7,48 (m, 3 H) 8,47 (m, 1
H) 8,58 (d, 1 H) 13,59 (br. s., 1 H) 14,68 (s, 1 H)

Vi du 17 (2-(3-flopyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on))
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Hon hop gdm Hop chét trung gian 1-2-9 (124 mg, 0,34 mmol), hydro peroxit (34%
trong nuéc, 60,5 pl, 0,67 mmol) trong EtOH (5 ml) dugc dun néng & 90°C trong 2 h.
Tinh ché bing HPLC diéu ché (phwong phép bazo) d8 tao ra san phim mong mubn (50
mg, 44%).

'H NMR (400 MHz, DMSO-ds) & ppm 2,84 - 2,91 (m, 3 H) 2,95 (t, 2 H) 3,56 (t, 2 H)
6,56 (d, 2 H) 6,61 (t, 1 H) 7,00 (m, 2 H) 7,40 (m, m 1 H) 7,54 (s, 1 H) 8,18 (m, 1 H)
8,48 (d, 1 H) 11,43 (s, L H)

Téng hop hop chét vi du 18
Vi du 18 (2-(3-flopyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-

O

NN
F

c]pyridin-4-on)

0

H
N
HN |\
N
H

B sung TFA (26,1 pl, 38,7 mg, 0,34 mmol) tiép theo 13, 10% Pd/C (361 mg, 0,34
mmol) vao dung dich chira Hop chét trung gian 1-2-9 (121 mg, 0,34 mmol) trong DMA
(7 ml) trong dng bit kin trong moi trudng Argon. Hdn hgp phan tmg dugc dun néng &
120°C trong 5 h. Hon hop phén (g nay dugc dé cho ngudi, pha lodng véi DCM va loc.
Chét xtic tac duge rira bing MeOH:DCM va ¢6 céc pha hitu co. Tinh ché bang Biotage
(SNAP NH 11 g, (EtOH:DCM)), tiép theo 13, TLC diéu ché (silicagel, 20 x 20 cm,
MeOH:DCM 5:95) dé tao ra san phAm mong mudn (16 mg, 13%).

IH NMR (400 MHz, DMSO-ds) 3 ppm 2,86 (t, 2 H) 3,40 (td, 2 H) 6,50 - 6,65 (m, 3 H)
7,00 (t, 2 H) 7,14 (br. s., 1 H) 7,40 (dd, 1 H) 7,45 - 7,52 (m, 1 H) 8,18 (d, 1 H) 8,48 (d,
1 H) 11,45 (br. s., 1 H)

Téng hop hop chét vi du 19

Vi du 19 (l-etyl-3-{4-[4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-
c]pyridin-2-yl]pyridin-2-yl }ure)
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B4 sung etyl isoxyanat (30 mg, 423 pmol) vao dung dich chira hgp chét ctia Vi du 8 (45
mg, 141 pmol) trong pyridin (1 ml). Hén hop nay duge khudy & nhiét d6 trong phong
trong 16 h va co. Tinh ché bing HPLC diéu ché (phuong phép bazo) dé tao ra san phim
mong mudn (30 mg, 51%).

TH NMR (400 MHz, DMSO-ds) 8 ppm 1,07 (t, 3 H) 2,83 (t, 2 H) 3,09 - 3,22 (m, 2 H)
3,39 (td, 2 H) 5,76 (s, 1 H) 6,53 - 6,59 (m, 2 H) 6,62 (t, 1 H) 6,97 - 7,06 (m, 3 H) 7,08
(s, 1H) 7,27 (s, 1 H) 7,42 (s, 1 H) 7,94 (d, 1 H) 8,10 (br. s., 1 H) 9,02 (s, 1 H) 11,69 (br.
s.;-1 H)

Téng hop hop chét vi du 20

Hop chét trung gian 1-1-5

i 2 O

Y N

éﬁ,
OH

B6 sung DBU (2,697 g, 17,7 mmol) nhé giot tir tir vao hdn hgp dugc lam lanh bang
nudc d4 gdbm  N-metyl-piperidin-2,4-dion (1,408 mg, 11,1 mmol) va
phenylisothioxyanat (1,497 g, 11,1 mmol) trong MeCN (15 ml) va khudy hdn hop nay
trong 16 h. Rét hdn hop phan ting ndy vao hdn hop nude da chira HCI dic (2,6 ml).
Chiét hdn hop nay bang EtOAc. Céc 16p hitu co két hop dugc rira bang dung dich NaCl
bdo hoa, loc qua bd loc ki nude va co dédc. Tinh ché bing Biotage (SNAP silica 340 g
(EtOAc:Hexan)) dé tao ra san phAm mong muédn (1,68 g, 55%).

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,82 (t, 2 H) 2,96 (s, 3 H) 3,47 (t, 2 H) 7,22 -
7,35 (m, 1 H) 7,36 - 7,51 (m, 4 H) 14,57 (br. s., 1 H) 16,48 (br. s., 1 H)

Hop chét trung gian 1-2-10
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Dung dich chira Hop chét trung gian 1-1-5 (860 mg, 3,3 mmol) va 1-(pyridin-4-
yDmetanamin (709 mg, 6,6 mmol) trong EtOH (25 ml) va EtOAc (25 ml) dugc dun
néng & nhiét d6 hdi luu véi by chira sang phén tir (4 A) trong 16 h. Hén hop ndy duoc
dé cho ngudi, co va tinh ché bang HPLC diéu ché (Phuong phap: Waters XBridge C18
5p 100x30mm; dung mdi A: nude + 0,2% Vol. amoni hydroxit (32%), dung mbi B:
Axetonitril; Gradient: 0,00-0,50 phat 20% B (25 to 70ml/phut), 0,51-5,50 phut 20-80%
B; Luu lugng: 70ml/phut) dé tao ra san phim mong mudn (322 mg, 28%).

TH NMR (400 MHz, DMSO-ds) 8 ppm 2,75 (t, 2 H) 2,93 (s, 3 H) 3,32 - 3,37 (m, 2 H)
4,77 (d, 2 H) 7,16 - 7,22 (m, 1 H) 7,32 - 7,39 (m, 4 H) 7,41 - 7,47 (m, 2 H) 8,50 - 8,64
(m, 2 H) 13,66 (br. s., 1 H) 14,68 (s, 1 H)

Vi du 20 (5-metyl-3-(phenylamino)-2-(pyridin-4-y1)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-

¢ 1O
\N —

B N
&N@

H

c]pyridin-4-on)

Hdn hop gdm Hop chét trung gian 1-2-10 (17 mg, 48 pmol), hydro peroxit (34% trong
nude, 9 ul, 96 pmol) trong EtOH (1 ml) dugc dun nong trong dng bit kin & 80°C trong
1 h. Tinh ché bang HPLC diéu ché (phuong phép bazo) dé tao ra san phAm mong muén
(9 mg, 58%).

'H NMR (400 MHz, DMSO-ds) & ppm 2,87 (s, 3 H) 2,95 (t, 2 H) 3,55 (t, 2 H) 6,54 -
6,68 (m, 3 H) 7,05 (dd, 2 H) 7,38 - 7,46 (m, 3 H) 8,33 - 8,41 (m, 2 H) 11,76 (br. s., 1 H)

Téng hop hop chét vi du 21
Hop chét trung gian 1-2-11
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Dung dich chua Hop chit trung gian 1-1-5 (860 mg, 3,3 mmol) va 4-
(aminometyl)pyridin-2-amin (807 mg, 6,6 mmol) trong EtOH (25 ml) va EtOAc (25
fl) duge dun nong & nhiét d6 hdi luu vi by chira sang phén tit (4 A) trong 16 h. Hon
hop nay duge dé cho ngudi, c6 va tinh ché bing HPLC diéu ché (Phuong phap: Waters
XBridge C18 5 p 100x30 mm; dung méi A: Water + 0,2% Vol. amoni hydroxit (32%),
dung méi B: Axetonitril; Gradient: 0,00—0,50 phut 27% B (25 to 70 ml/phut), 0,51-5,50
phut 27-77% B; Luu lugng: 70 ml/pht) dé tao ra san phAm mong mudn (230 mg, 19%).
'H NMR (400 MHz, DMSO-ds) & ppm 2,74 (t, 2 H) 2,94 (s, 3 H) 3,27 - 3,38 (m, 2 H)
4,56 (d, 2 H) 5,98 (s, 2 H) 6,34 (s, 1 H) 6,41 (dd, 1 H) 7,15 - 7,22 (m, 1 H) 7,32 - 7,39
(m, 2 H) 7,41 - 7,46 (m, 2 H) 7,87 (d, 1 H) 13,63 (br. s., 1 H) 14,69 (s, 1 H)

Vi du 21 (2-(2-aminopyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-

J

N AN
NH

pyrolo[3,2-c]pyridin-4-on)

0

Z

H
N
B
N
H
2
Hdn hop gébm Hop chét trung gian 1-2-11 (11 mg, 30 pmol), hydro peroxit (34% trong
nude, 5 ul, 60 pmol) trong EtOH (1 ml) dugc dun néng trong bng bit kin & 80°C trong
1 h. Tinh ché bang HPLC diéu ché (phuong phép bazo) dé tao ra san phdm mong muén
(5 mg, 51%). '
H NMR (400 MHz, DMSO-ds) & ppm 2,85 (s, 3 H) 2,90 (t, 2 H) 3,53 (t, 2 H) 5,64 (s,
2 H) 6,53 - 6,59 (m, 3 H) 6,62 (t, 1 H) 6,68 (dd, 1 H) 7,02 (dd, 2 H) 7,22 (s, 1 H) 7,73
(d, 1 H) 11,51 (s, 1 H)

_Téng hop Hop chét cta Vi dy 22 - 2-(3-metoxypyridin-4-yl)-5-metyl-3-(phenylamino)-
1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-12

Dung dich chira Hop chét trung gian 1-1-5 (250 mg, 0,95 mmol) va 1-(3-metoxypyridin-
4-yl)metanamin (263 mg, 1,9 mmol) trong DMA (2,5mL) dugc dun néng trong éng bit
kin & 130°C bing cach sir dung 10 vi séng trong 30 phut. Dé cho ngudi. Tinh ché bang
HPLC diéu ché (phwong phép bazo) dé tao ra san phim mong mudn (135 mg, 37%).
1H-NMR (400 MHz, DMSO-d6), 8 [ppm]= 2,53-2,58 (2H), 2,79 (2H), 2,94 (3H), 3,31-
3,36 (8H), 3,94 (3H), 4,65 (2H), 7,16-7,22 (1H), 7,28-7,46 (5H), 8,25 (1H), 8,39 (1H),
13,58 (1H), 14,68 (1H).

Vidu22
2-(3-metoxypyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-

2 HN/Q

H3C
N | N\ 74 \N
N _
H

Q
CH,

cjpyridin-4-on

Hbn hop gdbm Hop chét trung gian 1-2-12 (133 mg, 348 pmol), hydro peroxit (34%
trong nuéc, 63ul, 695 pmol) trong MeOH (10 mL) dugc dun néng & 90°C trong 1h.
Tinh ché bang HPLC diéu ché (Phuong phap: Waters XBridge C18 15p 100x30mm;
dung moi A: Water + 0,2% Vol. amoni hydroxit (32%), dung moi B: Axetonitril;
Gradient: 0,00-0,50 phut 26% B (25 to 70mL/phut), 0,51-5,50 phut 26-40% B; Luu
lwong: 70mL/phut) dé tao ra san phim mong muén (27,5 mg, 23%).

1H-NMR (400 MHz, DMSO-d6), bd dich chuyén [ppm]= 2,88 (3H), 2,96 (2H), 3,55
‘(ZH), 3,93-3,97 (3H), 6,52-6,63 (3H), 7,00 (2H), 7,35 (1H), 7,48 (1H), 7,95 (1H), 8,33
(1H), 11,12 (1H).
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Vi du 23 - N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-
cInyridin-2-yl]pyridin-2-yl}axetamit

B4 sung axetyl clorua (23,5 mg, 300 pmol) vao dung dich chira hop chét cia Vi dy 21
(50 mg, 150 pmol) trong pyridin (2 ml). Hon hgp phan tmg dugc khudy & nhiét d6 trong
phong trong 16h va co. Can duogc tinh ché bang HPLC diéu ché (phuong phap bazo) aé
tao ra san phdm mong mudn (15 mg, 25%).

1H-NMR (400 MHz, DMSO-d6), P6 dich chuyén [ppm]= 2,04-2,10 (3H), 2,84-2,96
(6H), 3,55 (2H), 6,55-6,70 (4H), 7,02 (2H), 7,13 (1H), 7,34 (1H), 8,04 (1H), 8,20 (1H),
10,29 (1H), 11,74 (1H). |

Vi du 24 - N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-
c]pyridin-2-yl]pyridin-2-yl}xyclopropancarboxamit

Bé sung xyclopropanoyl clorua (31,4 mg, 300 pmol) vao dung dich chira hop chét ctia
Vi du 21 (50 mg, 150 pmol) trong pyridin (2 ml). Hon hop phan ung dugc khudy &
nhiét d6 trong phong trong 16h va c6. Can dugc tinh ché bang HPLC diéu ché (phuong
phép bazo) dé tao ra san pham mong muén (15 mg, 25%).

1H-NMR (400 MHz, DMSO-d6), B9 dich chuyén [ppm]= 0,80 (4H), 1,99 (1H), 2,84-
2,95 (5H), 3,54 (2H), 6,54-6,65 (3H), 7,02 (2H), 7,12 (1H), 7,34 (1H), 8,04 (1H), 8,20
(1H), 10,61 (1H), 11,72 (1H).

Vi du 25 - rel-(1R,2R)-2-flo-N-{4-[5-metyl-4-oxo-3-(phenylamino)-4,5,6,7-
tetrahydro-1H-pyrolo[3 ,2-¢]pyridin-2-yl]pyridin-2-yl}xyclopropancarboxamit
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B6 sung HATU (74 mg, 195 pmol) tiép theo 13, DIPEA (25,2 mg, 195 pmol) vao dung
dich chira axit cis-2-floxyclopropancarboxylic (20,3 mg, 195 pmol) trong DMF (0,5ml)
va khudy & nhiét do trong phong trong 10 phut. BS sung dung dich chira hop chét cua
Vi du 21 (50 mg, 150 pmol) trong DMF (1,5 ml) vio dung dich nay va hdn hgp phan
tng dugc khudy & nhiét d§ trong phong trong 16h. B6 sung dung dich chira axit cis-2-
floxyclopropancarboxylic (20,3 mg, 195 pmol), HATU (74 mg, 195 umol) va DIPEA
(25,2 mg, 195 pmol) trong DMF (0,5ml) vao hén hgp phan ng ndy va khudy & nhiét
d6 trong phong trong 24h. Hon hgp phan tng duge dun néng & 50°C trong 24h. Hén
hop phan tng nay duoc tinh ché bing HPLC diéu ché (phwong phép bazo) dé tao ra san
phdm mong mubn (22 mg, 31%).

1H-NMR (400 MHz, DMSO-d6), P6 dich chuyén [ppm]= 1,07-1,28 (1H), 1,57-1,70
(1H), 2,16-2,23 (1H), 2,52-2,55 (1H), 2,85-2,98 (5H), 3,54 (2H), 4,74-5,14 (1H), 4,85
(1H), 5,01 (1H), 6,55-6,65 (3H), 7,03 (2H), 7,13 (1H), 7,30-7,39 (1H), 8,05 (1H), 8,24
(1H), 10,69 (1H), 11,79 (1H).

Téng hop Hop chit cia Vi du 26 — 2-[3-(2-hydroxyetoxy)pyridin-4-yl]-5-metyl-3-
(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on

PO
Hso\@%N
| H

N X

o) ~

OH

Hop chit trung gian 1-2-13

Dung dich chtta Hgp chit trung gian 1-1-5 (250 mg, 0,95 mmol) va 2-{[4-
(aminometyl)pyridin-3-yl]oxy }etanol (192 mg, 1,14 mmol) trong DMA (2,5mL) dugc

dun néng trong 6ng bit kin & 130°C bang cach st dung 16 vi séng trong 3h. Dé cho
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ngudi. Tinh ché biang HPLC diéu ché (phuong phép axit) dé tao ra sin phdm mong
mudn (73 mg, 17%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 2,75-2,84 (2H), 2,89-2,99
(3H), 3,27-3,33 (2H), 3,72-3,80 (2H), 4,18 (2H), 4,69 (2H), 4,92 (1H), 7,17-7,45 (TH),
8,23 (1H), 8,38 (1H), 13,60 (1H), 14,69 (1H).

Viduy 26
2- [3 -(2-hydroxyetoxy)pyridin-4-y1]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-

H3C.

N —

H o
4
Hdn hop gdm Hop chét trung gian 1-2-13 (70 mg, 170 pmol), hydro peroxit (34% trong
nuée, 30,6 pl, 339 pmol) trong MeOH (1 mL) dugc dun néng & 90°C trong 24h. Tinh

pyrolo[3,2-c]pyridin-4-on

H

ché bang sic ky silicagel tao ra san phidm mong mubn (7 mg, 10%).

1H-NMR (400 MHz, DMSO-d6), P9 dich chuyén [ppm]= 2,82-2,97 (5H), 3,38-3,45
(2H), 3,51-3,61 (2H), 3,87 (2H), 4,21-4,33 (2H), 5,57-5,61 (1H), 6,54-6,64 (3H), 6,97-
7,08 (2H), 7,23-7,43 (2H), 7,45-7,58 (1H), 7,96 (1H), 8,40 (1H), 11,33 (1H).

Tbng hop Hop chét caa Vi du 27 — 2-[3-(xyclopropylmetoxy)pyridin-4-y1]-5-metyl-3-
(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Dung dich chira Hop chit trung gian 1-1-5 (126 mg, 0,468 mmol) va 1-[3-

Hop chét trung gian 1-2-14

(xyclopropylmetoxy)pyridin-4-ylJmetanamin (100 mg, 0,561 mmol) trong DMA (2
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mL) duge dun néng trong dng bit kin & 130°C bang céach st dung 16 vi séng trong 3h.
DPé cho ngudi. Tinh ché bang HPLC diéu ché (phuong phap axit) dé tao ra san phdm
mong muén (31 mg, 15%).

1H-NMR (400 MHz, DMSO-d6), P$ dich chuyén [ppm]= 0,34-0,42 (2H), 0,52-0,61
(ZH), 1,23-1,33 (1H), 2,83 (2H), 2,94 (3H), 3,29-3,32 (2H), 4,02 (2H), 4,67 (2H), 7,07-
7,22 (1H), 7,26-7,49 (5H), 8,22 (1H), 8,35 (1H), 13,57 (1H), 14,68 (1H).

Vi du 27
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on

Hbn hop gdm Hop chét trung gian 1-2-14 (29 mg, 69 pumol), hydro peroxit (34% trong
nuée, 12,4 pl, 137 umol) trong MeOH (1 mL) duoc dun néng & 90°C trong 24h. Tinh
ché bang HPLC diéu ché (phwong phép bazo) dé tao ra san pham mong mudn (9 mg,
30%).

1H-NMR (400 MHz, DMSO-d6), P9 dich chuyén [ppm]= 0,27-0,44 (2H), 0,51-0,63
(2H), 1,28-1,39 (1H), 2,87-3,00 (5H), 3,50-3,61 (2H), 3,87-4,04 (2H), 6,52-6,61 (3H),
6,98 (2H), 7,22-7,38 (1H), 7,38-7,54 (1H), 7,98 (1H), 8,31 (1H), 11,01 (1H).

Téng hop Hop chét ctia Vi du 28 — 5-metyl-3-(phenylamino)-2-(3-propoxypyridin-4-
y1)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-15
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Dung dich chita Hop chit trung gian 1-1-5 (250 mg, 0,952 mmol) va 1-[3-
~ (propyloxy)pyridin-4-yl]metanamin (190 mg, 1,14 mmol) trong DMA (2,5 mL) duogc
dun néng trong 6ng bit kin & 130°C trong 3h. Pé cho ngudi. Tinh ché bang HPLC diéu
ché (phwong phép axit) dé tao ra san phim mong mudn (58 mg, 13%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 1,01 (3H), 1,79 (2H), 2,75-
2,85 (2H), 2,94 (3H), 3,30-3,33 (2H), 4,12 (2H), 4,65 (2H), 7,05-7,21 (1H), 7,24-7,49
(5H), 8,22 (1H), 8,37 (1H), 13,57 (1H), 14,68 (1H).

Vidu 28
5-metyl-3-(phenylamino)-2-(3-propoxypyridin-4-yl)-1,5,6,7-tetrahydro-4H-

-y

H3C.
N | N\ 72 N

N —

2
c
Hdn hop gdm Hop chét trung gian 1-2-15 (56 mg, 136 pmol), hydro peroxit (34% trong
nuéce, 24,6 pl, 273 pmol) trong MeOH (1 mL) duoc dun néng & 90°C trong 24h. Tinh

pyrolo[3,2-c]pyridin-4-on

Hj

ché bang HPLC diéu ché (phuong phép bazo) tao ra san phidm mong muébn (14 mg,
26%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 0,96 (4H), 1,81 (2H), 2,86-
3,05 (5H), 3,48-3,62 (2H), 3,97-4,13 (2H), 6,50-6,60 (3H), 6,97 (2H), 7,30 (1H), 7,41-
7,49 (1H), 7,98 (1H), 8,32 (1H), 10,99 (1H).

"Téng hop Hop chét cia Vi du 29 — 2-[3-(2,2-difloetoxy)pyridin-4-yl]-5-metyl-3-

(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-2-16
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Dung dich chira Hop chét trung gian 1-1-5 (250 mg, 0,952 mmol) va 1-[3-(2,2-
difloetoxy)pyridin-4-ylJmetanamin (215 mg, 1,14 mmol) trong DMA (2,5 mL) duoc
dun néng trong éng bit kin & 130°C trong 3h. Pé cho ngudi. Tinh ché bang HPLC didu
ché (phuong phap axit) dé tao ra san phdm mong mudn (69 mg, 16%).

1H-NMR (400 MHz, DMSO-d6), P6 dich chuyén [ppm]= 2,78 (2H), 2,94 (3H), 3,25-
3,31 (2H), 4,55 (2H), 4,69 (2H), 6,44 (1H), 7,07-7,22 (1H), 7,26-7,50 (5H), 7,28 (1H),
8,30 (1H), 8,46 (1H), 13,58 (1H), 14,69 (1H).

Vidu 29
2-[3-(2,2-difloetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

Hbn hop gdm Hop chét trung gian 1-2-16 (68 mg, 157 pmol), hydro peroxit (34% trong
nuéc, 28,3 ul, 314 pmol) trong MeOH (1 mL) dugc dun néng & 90°C trong 24h. Tinh
ché bang HPLC diéu ché (phuong phap bazo) tao ra san phidm mong muén (21 mg,
30%).

1H-NMR (400 MHz, DMSO-d6), B3 dich chuyén [ppm]= 2,52-2,55 (2H), 2,86-3,00
(5H), 3,57 (2H), 4,33-4,47 (2H), 6,45 (1H), 6,41-6,61 (4H), 6,97 (2H), 7,44-7,55 (1H),
8,06 (1H), 8,37 (1H), 11,03 (1H).

Téng hop Hop chét cia Vi du 30 — 5-metyl-3-(phenylamino)-2-[3-(2,2,2-
triﬂoetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin—4-on
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Hop chét trung gian 1-2-17

Dung dich chtra Hop chit trung gian 1-1-5 (250 mg, 0,952 mmol) va 1-[3-(2,2,2-
trifloetoxy)pyridin-4-ylJmetanamin (236 mg, 1,14 mmol) trong DMA (2,5 mL) dugc
dun néng trong dng bit kin & 130°C trong 3h. Pé cho ngudi. Tinh ché bang HPLC didu
ché (phwong phap axit) dé tao ra san phidm mong muén (76 mg, 17%).

1H-NMR (400 MHz, DMSO-d6), Bd dich chuyén [ppm]= 2,77 (2H), 2,94 (3H), 3,29-
3,33 (2H), 4,70 (2H), 5,00 (2H), 7,17-7,22 (1H), 7,33-7,46 (5H), 8,34 (1H), 8,50 (1H),
13,57 (1H), 14,68 (1H).

Vidu 30
5-metyl-3-(phenylamino)-2-[3-(2,2,2-trifloetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4 H-
pyrolo[3,2-c]pyridin-4-on ’

Hbn hop gdbm Hop chét trung gian 1-2-17 (75 mg, 166 umol), hydro peroxit (34% trong
nuéc, 30 pl, 333 umol) trong MeOH (1 mL) dugc dun néng & 90°C trong 24h. Tinh ché
bing HPLC diéu ché (phuong phép bazo) tao ra sén phim mong mudn (24 mg, 33%).
1H-NMR (400 MHz, DMSO-d6), B¢ dich chuyén [ppm]= 2,88 (3H) 2,93 (2H), 3,56
(2H), 4,84 (2H), 6,49-6,60 (3H), 6,96 (2H), 7,24-7,51 (3H), 8,10 (1H), 8,44 (1H), 11,06
(1H).

‘Téng hop Hop chit cua Vi du 31 — 2-[3-(2-metoxyetoxy)pyridin-4-yl]-5-metyl-3-
(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-18

Dung dich chita Hop chit trung gian 1-1-5 (864 mg, 3,29 mmol) va 1-[3-(2-
metoxyetoxy)pyridin-4-ylJmetanamin (500 mg, 2,74 mmol) trong DMA (10 mL) dugc
dun ndéng trong 6ng bit kin & 130°C trong 60 pht. Dé cho ngudi. Tinh ché bang sdc ky
silicagel (DCM:MeOH) dé tao ra san phdm mong mudn (507 mg, 43%).

1H-NMR (400 MHz, DMSO-d6), D¢ dich chuyén [ppm]= 2,75-2,84 (2H), 2,90-2,97
(3H), 3,32-3,34 (5H), 3,69-3,74 (2H), 4,26-4,32 (2H), 4,65 (2H), 7,13-7,22 (1H), 7,30-
7,46 (5H), 8,18-8,26 (1H), 8,37-8,43 (1H), 13,58 (1H), 14,68 (1H).

Vi du 31
2-[3-(2-metoxyetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

Hdn hop gdbm Hop chét trung gian 1-2-18 (507 mg, 1,19 mmol), hydro peroxit (34%
trong nudc, 214,3 pl, 2,38 mmol) trong MeOH (9 mL) dugc dun néng & 90°C trong 3h.
Tinh ché bang séc ky silicagel (DCM:MeOH) va két tinh tr MeOH tao ra san phdm
mong mudn (70 mg, 15%).

1H-NMR (400 MHz, DMSO-d6), D dich chuyén [ppm]= 2,86-2,96 (5H), 3,39-3,42
(3H), 3,56 (2H), 3,79 (2H), 4,30-4,35 (2H), 6,54-6,63 (3H), 7,00 (2H), 7,33 (1H), 7,49
(1H), 7,97 (1H), 8,38 (1H), 10,94 (1H).

-129-



27011

Téng hop Hop chit cia Vi du 32 — 2-[3-(benzyloxy)pyridin-4-yl]-5-metyl-3-
(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-2-19

Dung dich chtta Hgp chit trung gian 1-1-5 (250 mg, 0,953 mmol) va 1-[3-
(benzyloxy)pyridin-4-ylJmetanamin (204 mg, 0,953 mmol) trong DMA (1 mL) dugc
dun néng trong dng bit kin & 120°C trong 90 phut. Dé cho ngudi. Tinh ché bang HPLC
didu ché (phuong phép bazo) dé tao ra san phdm mong mudn (116 mg, 25%).
1H-NMR (400 MHz, DMSO0-d6), P6 dich chuyén [ppm]= 2,67-2,77 (2H), 2,88-2,95
(3H), 3,27 (2H), 4,72 (2H), 5,32 (2H), 7,19 (1H), 7,30-7,45 (8H), 7,52 (2H), 8,24 (1H),
8,44 (1H), 13,58 (1H), 14,70 (1H).

Vidu 32
2-[3-(benzyloxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

Hdn hop gébm Hop chét trung gian 1-2-19 (116 mg, 0,253 mmol), hydro peroxit (34%
trong nuée, 45,6 pl, 0,51 mmol) trong MeOH (4 mL) dugc dun néng ¢ 90°C trong 3h.
Tinh ché bang HPLC diéu ché (phuong phép bazo) tao ra san phdm mong muén (24
mg, 21%).

-130-



27011

1H-NMR (400 MHz, DMSO-d6), D9 dich chuyén [ppm]= 2,88 (3H), 2,95 (2H), 3,37-
3,59 (2H), 5,36 (2H), 6,50 (2H), 6,58 (1H), 6,96 (2H), 7,30-7,49 (8H), 7,94 (1H), 8,31
(1H), 11,17 (1H).

Téng hop Hop chit cia Vi du 33 — 5-metyl-3-(phenylamino)-2-[3-(3,3,3-
triflopropoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-20

Dung dich chtta Hop chét trung gian 1-1-5 (250 mg, 0,953 mmol) va 1-[3-(3,3,3-
triflopropoxy)pyridin-4-yllmetanamin (210 mg, 0,953 mmol) trong DMA (1 mL) dugc
dun néng trong 6ng bit kin & 120°C trong 90 phit. Pé cho ngudi. Tinh ché bang HPLC
diéu ché (phuong phap bazo) d8 tao ra san phdm mong mudn (111 mg, 24%).
1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 2,74-2,95 (7H), 3,31-3,35
(2H), 4,42 (2H), 4,63 (2H), 7,19 (1H), 7,31-7,45 (5H), 8,27 (1H), 8,44 (1H), 13,57 (1H),
14,68 (1H).

Vi du 33

5-metyl-3-(phenylamino)-2-[3-(3,3,3-triflopropoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
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Hbn hop gdm Hop chét trung gian 1-2-20 (111 mg, 0,239mmol), hydro peroxit (34%
trong nudc, 43,1 pl, 0,48 mmol) trong MeOH (4 mL) duoc dun néng & 90°C trong 16h.
Tinh ché bang HPLC diéu ché (phuong phap bazo) tao ra san phim mong mudn (32
mg, 30%).

1H-NMR (400 MHz, DMSO0-d6), D6 dich chuyén [ppm]= 2,86-3,00 (7H), 3,56 (2H),
4,31 (2H), 6,51-6,61 (3H), 6,97 (2H), 7,33 (1H), 7,51 (1H), 8,02 (1H), 8,36 (1H), 10,93
(1H).

Téng hop Hop chit coa Vi du 34 — 5-metyl-3-(phenylamino)-2-{3-[(3S)-
tetrahydrofuran-3-ylmetoxy]pyridin-4-yl}-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
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Dung dich chra Hop chit trung gian 1-1-5 (250 mg, 0,953 mmol) va [3-

c|pyridin-4-on
Hop chét trung gian 1-2-21

(tetrahydrofuran-3-ylmetoxy)-4-pyridylJmetanamin (198 mg, 0,953 mmol) trong DMA
(3,5 mL) dugc dun noéng trong 6ng bit kin & 130°C trong 60 phut. Pé cho ngudi. Tinh
ché bing HPLC diéu ché (phuong phép bazo) dé tao ra san phdm mong mudn (40 mg,
9%).

1H-NMR (400 MHz, DMSO0-d6), B¢ dich chuyén [ppm]= 1,67-1,75 (1H), 1,99-2,08
(1H), 2,66-2,82 (3H), 2,89-2,95 (3H), 3,31-3,38 (2H), 3,58-3,69 (2H), 3,74-3,84 (2H),
4,05-4,17 (2H), 4,65 (2H), 7,19 (1H), 7,29-7,44 (5H), 8,24 (1H), 8,39 (1H), 13,55 (1H),
14,68 (1H).

Vidu 34

5-metyl-3-(phenylamino)-2-{3-[(3 S)-tetrahydrofuran-3-ylmetoxy]pyridin-4-yl}-
1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on

-132-



Hdn hop gdbm Hop chét trung gian 1-2-21 (40 mg, 88 pmol), hydro peroxit (34% trong
nudce, 65 pl, 160 umol) trong MeOH (0,65 mL) dugc dun néng & 90°C trong 16h. Tinh
ché bing HPLC diéu ché (phwong phép bazo) tao ra san phidm mong muén (10 mg,
27%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 1,74 (1H), 2,07 (1H), 2,71-
2,82 (1H), 2,85-2,95 (4H), 3,51-3,77 (5H), 3,87 (1H), 4,03-4,21 (2H), 6,51-6,62 (3H),
6,99 (2H), 7,36 (1H), 7,46 (1H), 7,97 (1H), 8,33 (1H), 11,03 (1H).

Téng hop Hop chit ctia Vi du 35 — 2-[3-(3,3-dimetylbutoxy)pyridin-4-yl]-5-metyl-3-
(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-22

Dung dich chtra Hop chit trung gian 1-1-5 (250 mg, 0,953 mmol) va 1-[3-(3,3-
dimetylbutoxy)pyridin-4-yl]metanamin (198 mg, 0,953 mmol) trong DMA (3,5 mL)
duoc dun nong trong dng bit kin & 130°C trong 60 phut. Dé cho ngudi. Tinh ché bang
HPLC diéu ché (phuong phip bazo) dé tao ra san phAm mong mudn (45 mg, 11%).
TH-NMR (400 MHz, DMSO-d6), B¢ dich chuyén [ppm]= 0,96-1,05 (9H), 1,74 (2H),
2,78 (2H), 2,94 (3H), 3,31-3,35 (2H), 4,21 (2H), 4,62 (2H), 7,19 (1H), 7,29-7,45 (SH),
8,22 (1H), 8,42 (1H), 13,54 (1H), 14,68 (1H).

Vidu 35
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2-[3-(3,3-dimetylbutoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-

HaCly
| A\ / \N
N —
H

()

{TCHS

HsC CH,

4H-pyrolo[3,2-c]pyridin-4-on

Hn hop gdm Hop chit trung gian 1-2-22 (43 mg, 95 pmol), hydro peroxit (34% trong
nuée, 70 pl, 172 pmol) trong MeOH (0,7 mL) dugc dun néng & 90°C trong 16h. Tinh
ché bang HPLC diéu ché (phuong phép bazo) tao ra san phidm mong mudn (20 mg,
50%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 0,84-1,03 (9H), 1,74 (2H),
2,85-2,94 (5H), 3,54 (2H), 4,12 (2H), 6,48-6,58 (3H), 6,89-7,01 (2H), 7,29 (1H), 7,44
(1H), 7,97 (1H), 8,33 (1H), 10,99 (1H).

Téng hop Hop chit ctia Vi du 36 — 2-(3H-imidazo[4,5-b]pyridin-7-yl)-5-metyl-3-
(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-23

Dung dich chtra Hop chit trung gian 1-1-5 (250 mg, 0,953 mmol) va 1-(3H-
imidazo[4,5-b]pyridin-7-yl)metanamin (141 mg, 0,953 mmol) trong DMA (1,1 mL)
duogc dun néng trong dng bit kin & 120°C trong 90 phut. DPé cho ngudi. Tinh ché bang
HPLC diéu ché (phuong phap bazo) dé tao ra san phdm mong mudn (22 mg, 5%).
1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 2,85-2,96 (5H), 3,29-3,32
(2H), 5,08 (2H), 7,16-7,24 (2H), 7,33-7,46 (4H), 8,37 (1H), 8,48 (1H), 13,15 (1H),
13,73 (1H), 14,70 (1H).
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Vidu 36
2-(3H-imidazo[4,5-b]pyridin-7-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
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pyrolo[3,2-c]pyridin-4-on

Hdn hop gdbm Hop chit trung gian 1-2-23 (18 mg, 46 umol), ure hydro peroxit (6,4 mg,
69 pmol) trong MeOH (1,8 mL) dugc dun néng & 50°C trong 16h. Tinh ché bang HPLC
didu ché (phuong phap axit) dé tao ra san phdm mong muén (2,5 mg, 15%).

TH-NMR (400 MHz, DMSO-d6), B¢ dich chuyén [ppm]= 2,89 (3H), 2,99-3,12 (2H),
3,58 (2H), 6,59-6,71 (3H), 6,99-7,15 (3H), 7,98 (1H), 8,09 (1H), 8,54 (1H), 11,84 (1H),
13,27 (1H).

Téng hop Hop chit ctia Vi du 37 — 2-[3-(xyclopropylmetoxy)pyridin-4-y1]-3-[(3,4-
diflophenyl)amino]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-1-6
F
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Bé sung nho giot tir tr DBU (6,67 g, 43,8 mmol) vao hdn hop gém N-tert-
i;utoxycarbonyl-2,4-piperidindion (7,48 g, 35,1 mmol) va 3,4-diflophenylisothioxyanat
(6,19 g, 35,1 mmol) trong MeCN (35 mL) dugc lam lanh xudng 0°C trong moi trudng
Argon. Chét rén dugc tao thanh va mot lugng MeCN bd sung (10 mL) duoc bd sung
vao va hdn hop phan tng dugc khudy & nhiét do trong phong trong 16h. Rt hdn hop
phan g vao hdn hop nuée d4 chira HCI dic (5 mL). Chat két tia dugc tao thanh va
dugc gom bang céch loc, sdy trong chdn khong dé tao ra san phim mong mudn (11,36
g, 84%).

1H NMR (400 MHz, CDCI3-d6) ppm 1,56 (9 H), 2,80 — 2,84 (2 H), 3,83 — 3,87 (2 H),
7,11 -17,14 (1 H), 7,14 - 7,26 (1 H), 7,37 — 7,42 (1 H), 13,61 (1 H).
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Hop chét trung gian 1-1-7
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B6 sung TFA (13,6 mL, 177 mmol) vao dung dich chtra Hop chét trung gian 1-1-6
(11,35 g, 29,5 mmol) trong DCM (60 mL) va khudy & nhiét do trong phong trong 3h.
Hon hgp phan tng nay dugc cd va cin dugc két tinh tir EtOAc tao ra san pham mong
mudn (7,48 g, 89%).
1H NMR (400 MHz, DMSO-d6) ppm 2,62 — 2,77 (2 H), 3,27 - 3,43 (2 H), 7,22 (1 H),
7,44 - 7,64 (2 H), 9,15 (0,5 H), 9,34 (0,5 H), 14,26 (0,5 H), 14,61 (0,5 H), 16,36 (1 H).

Hop chét trung gian 1-2-24
F
@F
o s

HN N

QX
N N
B
Vj /

Dung dich chtra Hop chit trung gian 1-1-7 (250 mg, 0,879 mmol) va 1-[3-
(xyclopropylmetoxy)pyridin-4-yljmetanamin (188 mg, 1,06 mmol) trong DMA (2,6
mL) dugc dun néng trong b6ng bit kin & 130°C trong 60 phut. Dé cho ngudi. Tinh ché
bing HPLC diéu ché (phuong phap bazo) d8 tao ra san phim mong mudn (70 mg, 18%).
1H-NMR (400 MHz, DMSO-d6), B¢ dich chuyén [ppm]= 0,31-0,42 (2H), 0,52-0,62
(2H), 1,22-1,32 (1H), 2,78 (2H), 3,12-3,31 (2H), 4,02 (2H), 4,67 (2H), 7,14 (1H), 7,30
(1H), 7,41 (1H), 7,64-7,77 (2H), 8,21 (1H), 8,34 (1H), 13,61 (1H), 14,88 (1H).

Vi du 37

2-[3-(xyclopropylmetoxy)pyridin-4-y1]-3-[(3,4-diflophenyl)amino]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
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Hbn hop gdm Hop chét trung gian 1-2-24 (130 mg, 292 pmol), hydro peroxit (34%
trong nuéc, 52,7 pl, 585 pmol) trong MeOH (9,9 mL) dugc dun néng & 90°C trong 16h.
Tinh ché bing HPLC diéu ché (phwong phép bazo) tao ra sén phAm mong mubn (40
mg, 33%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 0,25-0,40 (2H), 0,48-0,61
(2H), 1,22-1,33 (1H), 2,84 (2H), 3,36-3,44 (2H), 3,96 (2H), 6,32-6,45 (2H), 6,98-7,10
(2H), 7,29 (1H), 7,48 (1H), 8,05 (1H), 8,33 (1H), 11,16 (1H).

Téng hop Hop chét cta Vi du 38 — 2-[3-(xyclopropylmetoxy)pyridin-4-yl]-3-[(4-
flophenyl)amino]-1,5,6,7-tetrahydro-4H-pyrolo|[3,2-c]pyridin-4-on

|
-

Dung dich chta Hop chit trung gian 1-1-7 (250 mg, 0,879 mmol) va 1-[3-

Hop chét trung gian 1-2-25

(xyclopropylmetoxy)pyridin-4-ylJmetanamin (201 mg, 1,13 mmol) trong DMA (2,8
mL) dugc dun ndng trong b6ng bit kin & 130°C trong 60 phut. Pé cho ngudi. Tinh ché
béng HPLC diéu ché (phuwong phap bazo) dé tao ra san phdm mong mudn (50 mg, 12%).
1H-NMR (400 MHz, DMSO-d6), B¢ dich chuyén [ppm]= 0,30-0,42 (2H), 0,51-0,62
(2H), 1,22-1,32 (1H), 2,77 (2H), 3,12-3,31 (2H), 3,96-4,08 (2H), 4,66 (2H), 7,19 (2H),
7,28-7,42 (3H), 7,69 (1H), 8,11-8,35 (2H), 13,64 (1H), 14,70 (1H).

Vidu 38
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2- [3}_-ﬂ(xyclopropylmetoxy)pyridin-4-y1]-3 -[(4-flophenyl)amino]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on

T
=z
IZ__
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L
z

Hbn hop gdm Hop chit trung gian 1-2-25 (60 mg, 141 pmol), hydro peroxit (34% trong
nudce, 25,4 pl, 281 pmol) trong MeOH (4,8 mL) dugc dun néng & 90°C trong 16h. Tinh
ché bing HPLC diéu ché (phuong phap bazo) tao ra san phim mong mudn (30 mg,
54%).

1H-NMR (400 MHz, DMSO0-d6), P6 dich chuyén [ppm]= 0,29-0,42 (3H), 0,51-0,61
(3H), 1,22-1,38 (1H), 2,84 (2H), 3,36-3,43 (2H), 3,94-4,01 (3H), 6,51-6,57 (2H), 6,82
(2H), 7,07 (1H), 7,28 (1H), 7,33 (1H), 7,99 (1H), 8,31 (1H), 11,04 (1H).

Téng hop Hop chét cia Vi du 39 — 2-[3-(xyclopropylmetoxy)pyridin-4-y1]-3-[(3-
flophenyl)amino]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-1-8

E
RIREN
HsC” YO T:?:[iﬂ\”

OH

B6 sung nho giot tir tr DBU (6,31 g, 41,5 mmol) vao hdn hop gdm N-tert-
butoxycarbonyl-2,4-piperidindion (7 g, 32,8 mmol) va 3-flophenylisothioxyanat (5,03
g, 32,8 mmol) trong MeCN (37 mL) dugc lam lanh xubng 0°C trong mdi trudng Argon
va tiép theo khudy & nhiét do trong phong trong 16h. Rét hdn hop phan tmg vao hon
hop nude da chira HCI déc (5 mL). Chét két tia dugc tao thanh va duoc gom bang cach

loc, siy trong chdn khéng tao ra san phim mong mudn (11,99 g, 99%).

Hop chét trung gian 1-1-9
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Bb sung TFA (20 mL) vao dung dich chira Hop chit trung gian 1-1-8 (11,9 g, 32,5
mmol) trong DCM (80 mL) va khudy & nhiét d6 trong phong trong 3h. Hon hop phén
ung nady dugc cd va cén dugce két tinh tir EtOAc tao ra san phdm mong mudn (5,1 g,
59%,).

1H NMR (400 MHz, CDCI3) ppm 2,81 —2,84 (2 H), 3,43 - 3,48 (2 H), 5,67 (1 H), 6,98
-7.01 (1 H), 7,32 -7,40 (2 H), 14,10 (1 H).

Hop chét trung gian 1-2-26

F
HN N
e
N AN
e
O/

Dung dich choa Hgp chit trung gian 1-1-9 (250 mg, 0,939 mmol) va 1-[3-
(xyclopropylmetoxy)pyridin-4-ylJmetanamin (201 mg, 1,13 mmol) trong DMA (2,8
mL) dugc dun néng trong 6ng bit kin & 130°C trong 60 phut. Pé cho ngudi. Tinh ché
béng HPLC didu ché (phuong phap bazo) dé tao ra san phdm mong mudn (60 mg, 15%).
1H-NMR (400 MHz, DMSO0-d6), P6 dich chuyén [ppm]= 0,31-0,43 (2H), 0,52-0,61
(2H), 1,22-1,33 (1H), 2,78 (2H), 3,12-3,31 (2H), 4,02 (2H), 4,68 (2H), 7,02 (1H), 7,16
(1H), 7,29-7,42 (2H), 7,53 (1H), 7,74 (1H), 8,22 (1H), 8,35 (1H), 13,64 (1H), 14,97
(1H).

Vidu 39

2-[3-(xyclopropylmetoxy)pyridin-4-y1]-3-[(3-flophenyl)amino]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
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Hoén .hqp gbm Hop chét trung gian 1-2-26 (100 mg, 234 pmol), hydro peroxit (34%
tfdhg nudce, 42,3 pl, 469 umol) trong MeOH (8 mL) dugc dun néng & 90°C trong 16h.
Tinh ché bing HPLC diéu ché (phuong phép bazo) tao ra san phim mong mudn (30
mg, 33%).

1H-NMR (400 MHz, DMSO-d6), P9 dich chuyén [ppm]= 0,28-0,39 (2H), 0,50-0,60
(2H), 1,22-1,34 (1H), 2,84 (2H), 3,35-3,44 (2H), 3,93-4,01 (2H), 6,21 (1H), 6,30 (1H),
6,40 (1H), 6,95-7,09 (2H), 7,31 (1H), 7,55 (1H), 8,04 (1H), 8,33 (1H), 11,15 (1H).

Vi du 40 — (1S,2S)-2-flo-N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-
1H-pyrolo[3,2-¢c]pyridin-2-yl]pyridin-2-yl} xyclopropancarboxamit

B4 sung HATU (262 mg, 690 pmol) tiép theo 13, DIPEA (167 mg, 1,29 mmol) vao
dung dich chutra axit (18S,2S)-2-floxyclopropancarboxylic (71,8 mg, 690 pmol) trong
DMEF (0,5ml) va khudy & nhiét do trong phong trong 10 phiit. B6 sung dung dich chita
hop chét ctia Vi du 21 (100 mg, 300 pmol) trong DMF (1,5 ml) vao dung dich nay va
hén hop phéan tng duge khudy & 50°C trong 16h. Hon hop phén Gmg nay dugc tinh ché
bang HPLC diéu ché (phuong phép bazo) va sic ky silicagel (MeOH:DCM+0,1% NH3)
dé tao ra san phdm mong mudn (45 mg, 34%).

1H-NMR (400 MHz, DMSO0-d6), D6 dich chuyén [ppm]= 1,10-1,29 (1H), 1,57-1,69
(1H), 2,15-2,23 (1H), 2,52-2,54 (1H), 2,84-2,95 (5H), 3,54 (2H), 4,73-5,17 (1H), 4,84
(1H), 5,00 (1H), 6,55-6,64 (3H), 7,02 (2H), 7,13 (1H), 7,35 (1H), 8,04 (1H), 8,23 (1H),
10,68 (1H), 11,78 (1H).
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Téng hop Hop chét ctia Vi du 41 — 2-[3-(2,2-difloetoxy)pyridin-4-y1]-3-[(3-flophenyl)-
amino]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on

F
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HN N
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N AN
o) ~
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F

Hop chét trung gian 1-2-27

Dung dich chtra Hop chét trung gian 1-1-9 (250 mg, 0,939 mmol) va 1-[3-(2,2-
difloetoxy)pyridin-4-ylJmetanamin (201 mg, 1,13 mmol) trong DMA (2,8 mL) dugc
dun néng trong dng bit kin & 130°C trong 60 phuit. Dé cho ngudi. Tinh ché bing HPLC
didu ché (phuong phap bazo) d8 tao ra san phdm mong mudn (100 mg, 24%)).
1H-NMR (400 MHz, DMSO-d6), P9 dich chuyén [ppm]= 2,53-2,76 (1H), 2,69-2,80
(1H), 3,11-3,31 (2H), 4,46-4,63 (2H), 4,69 (2H), 6,43 (1H), 7,02 (1H), 7,16 (1H), 7,30-
7,42 (2H), 7,54 (1H), 7,76 (1H), 8,30 (1H), 8,46 (1H), 13,65 (1H), 14,97 (1H).

Vidu 41
2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(3-flophenyl)amino]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

Hdn hop gdm Hop chét trung gian 1-2-27 (120 mg, 275 pmol), hydro peroxit (34%
trong nudc, 49,6 pl, 550 pmol) trong MeOH (9,3 mL) duoc dun néng ¢ 90°C trong 16h.
Tinh ché bang HPLC didu ché (phuong phap bazo) tao ra san phdm mong mudn (30
mg, 27%).
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1H-NMR (400 MHz, DMSO-d6), D¢ dich chuyén [ppm]= 2,84 (2H), 3,35-3,43 (2H),
4,39 (2H), 6,19-6,42 (3H), 6,41 (1H), 6,94-7,01 (1H), 7,07 (1H), 7,33 (1H), 7,60 (1H),
8,12 (1H), 8,39 (1H), 11,18 (1H).

Téng hop Hop chit cta Vi du 42 - 2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(4-
flophenyl)amino]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on '
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Hop chét trung gian 1-2-28

t)ung dich chira Hop chét trung gian 1-1-4 (250 mg, 0,939 mmol) va 1-[3-(2,2-
difloetoxy)pyridin-4-yl]metanamin (212 mg, 1,13 mmol) trong DMA (2,8 mL) dugc
dun néng trong dng bit kin & 130°C trong 60 pht. P& cho ngudi. Tinh ché bing HPLC
diéu ché (phuong phép bazo) dé tao ra san phAm mong mudn (100 mg, 22%).
1H-NMR (400 MHz, DMSO-d6), P$ dich chuyén [ppm]= 2,64-2,78 (2H), 3,10-3,31
(2H), 4,46-4,62 (2H), 4,68 (2H), 6,43 (1H), 7,19 (2H), 7,32 (1H), 7,37-7,43 (2H), 7,71
(1H), 8,30 (1H), 8,46 (1H), 13,65 (1H), 14,71 (1H).

Vidu 42

2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(4-flophenyl)amino]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

Hdn hop gdbm Hop chét trung gian 1-2-28 (110 mg, 252 pmol), hydro peroxit (34%
trong nuéc, 45,4 ul, 504 pmol) trong MeOH (8,6 mL) dugc dun nong & 90°C trong 16h.
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Tinh ché bing HPLC diéu ché (phuwong phép bazo) tao ra san phim mong mubn (40
mg, 39%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 2,84 (2H), 3,35-3,43 (2H),
4,40 (2H), 6,46 (1H), 6,44-6,60 (2H), 6,80 (2H), 7,00-7,19 (1H), 7,30 (1H), 7,38 (1H),
8,07 (1H), 8,37 (1H), 11,06 (1H).

Téng hop Hop chét cia Vi du 43 - 2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(3,4-diflo-
phenyl)amino]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
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Hop chét trung gian 1-2-29

Dung dich chira Hop chét trung gian 1-1-7 (250 mg, 0,879 mmol) va 1-[3-(2,2-
difloetoxy)pyridin-4-ylJmetanamin (199 mg, 1,06 mmol) trong DMA (2,6 mL) dugc
dun néng trong 6ng bit kin & 130°C trong 60 phut. Dé cho ngudi. Tinh ché bang HPLC
didu ché (phuong phap bazo) dé tao ra san phAm mong mudn (90 mg, 18%).

1H-NMR (400 MHz, DMSO-d6), P9 dich chuyén [ppm]= 2,66-2,77 (2H), 3,11-3,31
(2H), 4,55 (2H), 4,69 (2H), 6,43 (1H), 7,11-7,18 (1H), 7,32 (1H), 7,42 (1H), 7,67 (1H),
7,76 (1H), 8,30 (1H), 8,46 (1H), 13,62 (1H), 14,88 (1H).

Vi du 43

2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(3,4-diflophenyl)amino]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

-143-



Hdn hop gébm Hop chét trung gian 1-2-29 (140 mg, 308 pmol), hydro peroxit (34%
trong nuéc, 55,5 pl, 616 pmol) trong MeOH (10,5 mL) dwgc dun néng & 90°C trong
16h. Tinh ché bing HPLC didu ché (phuong phap bazo) dé tao ra san phdm mong muébn
(30 mg, 23%).

1H-NMR (400 MHz, DMSO-d6), B9 dich chuyén [ppm]= 2,82-2,88 (2H), 3,36-3,44
(2H), 4,41 (2H), 6,29-6,45 (3H), 6,97-7,10 (2H), 7,32 (1H), 7,52 (1H), 8,13 (1H), 8,40
(1H), 11,19 (1H).

Téng hop Hop chit ciia Vi du 44 - 2-{3-[2-(dimetylamino)etoxy]pyridin-4-yl}-3-[(4-
flophenyl)amino]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-2-30
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Dung dich chta Hop chit trung gian 1-1-4 (250 mg, 0,939 mmol) va 2-{[4-
(aminometyl)pyridin-3-yl]oxy}-N,N-dimetyletanamin (220 mg, 1,13 mmol) trong
DMA (2,8 mL) dugc dun néng trong bng bit kin & 130°C trong 60 phut. Dé cho nguodi.
Tinh ché bang HPLC diéu ché (phuong phép bazo) dé tao ra san pham mong mudn (60
mg, 14%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 2,22 (6H), 2,64-2,77 (4H),
3,170-3,29 (2H), 4,23 (2H), 4,64 (2H), 7,14-7,24 (2H), 7,29 (1H), 7,40 (2H), 7,69 (1H),
8,22 (1H), 8,40 (1H), 13,62 (1H), 14,70 (1H).
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Vi du 44
2-{3-[2-(dimetylamino)etoxy]pyridin-4-yl}-3-[(4-flophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on

N—CHg
HsC

Hdn hop gdbm Hop chét trung gian 1-2-30 (110 mg, 248 pmol), hydro peroxit (34%
trong nudc, 44,7 ul, 496 umol) trong MeOH (8,4 mL) dwgc dun néng & 90°C trong 16h.
Tinh ché bang HPLC didu ché (phuong phap bazo) tao ra san phim mong mudn (4 mg,
4%,). _

1H-NMR (400 MHz, DMS0-d6), P$ dich chuyén [ppm]= 2,32 (6H), 2,73 (2H), 2,85
(2H) 3.,32 -3,34 (2H) , 4,39 (2H), 6,59 (2H), 6,78-6,94 (2H), 7,02-7,20 (2H), 7,33-7,37
(1H), 7,45 (1H), 7,94 (1H), 8,41 (1H), 12,18 (1H)

Téng hop Hop chit ctia Vi du 45 - 3-[(3,4-diflophenyl)amino]-2-[3-(2-metoxyetoxy)-
pyridin-4-yl]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-2-31
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Dung dich chra Hop chit trung gian 1-1-7 (250 mg, 0,879 mmol) va 1-[3-(2-
metoxyetoxy)pyridin-4-ylJmetanamin (192 mg, 1,06 mmol) trong DMA (2,6 mL) duogc
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dun néng trong 6ng bit kin & 130°C trong 60 phiit. Dé cho ngudi. Tinh ché bing HPLC
diéu ché (phuong phap bazo) dé tao ra san phdm mong muén (90 mg, 23%).

1H-NMR (400 MHz, DMSO-d6), B9 dich chuyén [ppm]= 2,76 (2H), 3,14 (2H), 3,31
(3H), 3,71 (2H), 4,30 (2H), 4,66 (2H), 7,12-7,17 (1H), 7,30 (1H), 7,41 (1H), 7,64-7,77
(2H), 8,24 (1H), 8,40 (1H), 13,61 (1H), 14,88 (1H).

Vi du 45
3-[(3,4-diflophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
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Hbn hop gdm Hop chét trung gian 1-2-31 (120 mg, 268 pmol), hydro peroxit (34%

Ha

trong nuéc, 44,2 ul, 535 pmol) trong MeOH (9,1 mL) dugc dun néng & 90°C trong 16h.
Tinh ché bang HPLC diéu ché (phuong phap bazo) tao ra sén phim mong mudn (30
mg, 27%).

1H-NMR (400 MHz, DMSO-d6), B9 dich chuyén [ppm]= 2,84 (2H), 3,35-3,43 (5H),
3,72-3,78 (2H), 4,27-4,35 (2H), 6,31-6,38 (1H), 6,42-6,48 (1H), 6,99-7,13 (2H), 7,34
(1H), 7,51 (1H), 8,06 (1H), 8,40 (1H), 11,08 (1H).

Téng hop Hop chét ciia Vi du 46 - 3-[(4-flophenyl)amino]-2-[3-(2-metoxyetoxy)-

pyfidin—4-y1] -1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-2-32
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Dung dich chua Hop chit trung gian 1-1-4 (250 mg, 0,939 mmol) va 1-[3-(2-
metoxyetoxy)pyridin-4-yllmetanamin (205 mg, 1,13 mmol) trong DMA (2,8 mL) dugc
dun néng trong dng bit kin & 130°C trong 60 phiit. Dé cho ngudi. Tinh ché bang HPLC
didu ché (phuong phép bazo) dé tao ra san phAm mong mudn (80 mg, 20%).

1H-NMR (400 MHz, DMSO-d6), D6 dich chuyén [ppm]= 2,66-2,77 (2H), 3,14 (2H),
3,32 (3H), 3,68-3,73 (2H), 4,27-4,32 (2H), 4,65 (2H), 7,19 (2H), 7,30 (1H), 7,37-7,43
(2H), 7,69 (1H), 8,23 (1H), 8,39 (1H), 13,64 (1H), 14,70 (1H).

Vidu 46
3-[(4-flophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

Hdn hop gém Hop chét trung gian 1-2-32 (120 mg, 279 pmol), hydro peroxit (34%
trong nudc, 50,2 pl, 557 pmol) trong MeOH (9,4 mL) duge dun néng & 90°C trong 16h.
Tinh ché bang HPLC diéu ché (phuong phép bazo) tao ra sén pham mong mudn (30
mg, 27%).

1H-NMR (400 MHz, DMSO-d6), Do dich chuyén [ppm]= 2,84 (2H), 3,36-3,45 (5H),
3,73-3,82 (2H), 4,26-4,36 (2H), 6,54-6,56 (1H), 6,58 (1H), 6,84 (2H), 7,11 (1H), 7,31
(1H), 7,36-7,45 (1H), 8,00 (1H), 8,38 (1H), 10,97 (1H).
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Téng hop Hop chit cia Vi du 47 - 3-[(3-flophenyl)amino]-2-[3-(2-metoxyetoxy)-
pyridin-4-y1]-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
Hop chét trung gian 1-2-33

H,C”

Dung dich chtra Hop chdt trung gian 1-1-9 (250 mg, 0,939 mmol) va 1-[3-(2-
metoxyetoxy)pyridin-4-yljmetanamin (205 mg, 1,13 mmol) trong DMA (2,8 mL) dugc
dun néng trong dng bit kin & 130°C trong 60 phiit. Dé cho ngudi. Tinh ché bing HPLC
didu ché (phuong phap bazo) dé tao ra san phAm mong mubn (80 mg, 20%).

1H-NMR (400 MHz, DMSO-d6), P9 dich chuyén [ppm]= 2,76 (2H), 3,14 (2H), 3,32
(3H), 3,69-3,73 (2H), 4,28-4,32 (2H), 4,66 (2H), 7,02 (1H), 7,16 (1H), 7,29-7,42 (2H),
7,54 (1H), 7,74 (1H), 8,24 (1H), 8,40 (1H), 13,64 (1H), 14,97 (1H).

Vidu 47
3-[(3-flophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on

F

¢ D
HN | N\ 7 \N
N

H o —
i
HaC
Hdn hop gébm Hop chét trung gian 1-2-33 (140 mg, 325 pmol), hydro peroxit (34%
trong nuée, 58,6 ul, 650 pmol) trong MeOH (11 mL) dugc dun néng & 90°C trong 16h.
Tinh ché bang HPLC didu ché (phuwong phap bazo) va séc ky silicagel tao ra san phim

mong mubn (20 mg, 16%).
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1H-NMR (400 MHz, DMSO-d6), D3 dich chuyén [ppm]= 2,85 (2H), 3,36-3,43 (5H),
3,74-3,78 (2H), 4,31 (2H), 6,24 (1H), 6,30-6,42 (2H), 6,97-7,09 (2H), 7,36 (1H), 7,59
(1H), 8,04 (1H), 8,40 (1H), 11,08 (1H).

Nghién ctru hoat tinh sinh hoc

Céc thlr nghiém sau co thé dugc st dung d& minh hoa tinh hitu ich thuong mai cua
hop chét theo sang ché.

Céc vi du duoc thlr nghiém mot hodc nhiéu 1an trong cac thir nghiém sinh hoc chon
loc. Khi dugc thir nghiém nhiéu hon mot 14n, sé lidu dugc bio cdo & dang céc tri sd
trung binh hodc tri sb trung vi, trong d6

otri sb trung binh, con dugc goi 1a tri s6 trung binh sd hoc, 1a téng céc tri s thu duoc

chia cho sb 14n tht nghiém, va

«tri s trung vi 13 s6 nhém & giita ciia c4c tri s6 khi dugc sip xép theo thir tu ting

dan hoic giam dan. Néu nhu 6 tri s trong tap hop dit liéu 1a 18, thi tri sb trung vi
1 tri s6 & gitra. Néu sb tri s6 trong tap hop dit liéu 12 chin, thi tri s trung vi 14 tri
s6 trung binh s6 hoc cta hai tri sb & gifta.
Céc vi du dugc téng hop mot hodc nhidu 1an. Khi duoc tong hop nhiéu hon mot
14n, s liéu tir cac thir nghiém sinh hoc 1a céc tri s6 trung binh dugc tinh todn nho st

dung céc tép hop s6 1iéu thu dugc tir thir nghiém ctia mot hodc nhiéu 16 téng hop.

Thir nghiém Bubl kinaza

Hoat tinh trc ché Bubl ciia cic hop chit dugc md ta trong sang ché duge dinh
lwong bing cach st dung thit nghiém gén két kinaza chuyén héa ning lugng huynh
quang phén giai theo thoi gian (time-resolved fluorescence energy transfer-TR-FRET)
ma do kha ndng phosphoryl héa cia péptit tong hop Biotin-Ahx-VLLPKKSFAEPG
(d4u tan cing C & dang amit), dugc mua tir, vi du Biosyntan (Berlin, Germany) nho
midn xiic téc (t4i t& hop) ciia Bubl & ngudi (axit amin 704-1085), duge biéu hién ¢ cac
t& bao con trang Hi5 vdi dau tan cing N dugce gén thé His6 va tinh ché bang 4i luc- (Ni-
NTA) va séc ky theo loai ¢d.

Trong thir nghiém thong thuong, 11 ndng d6 khac nhau ctia mdi hop chét (0,1
nM, 0,33 nM, 1,1 nM, 3,8 nM, 13 nM, 44 nM, 0,15 pM, 0,51 pM, 1,7 uM, 5,9 pM va
20 pM) dugc thi nghiém thanh hai by trong cing mot dia vi chun d6. Vi muc dich
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nay, dung dich hop chét c6 ndng d gip 100 14n (trong DMSO) dugc diéu ché nhu trén
bang cach pha lodng theo day (1:3,4) dung dich gbc 2 mM trong dia vi chuin do ngudn
384 15 thé tich nhé trong subt (Greiner Bio-One, Frickenhausen, Germany), tir d6 50 nl
hop chit dugc chuyén vao dia vi chuén d9 thé tich nhé mau den cta cing nha cung cp.
Tiép theo, 2 pL Bubl (ndng @6 cudi cing ctia Bubl duge diéu chinh tiry thudc vio hoat
tinh cila mé enzym dé nim trong khoang dong tuyén tinh ctia thir nghiém: thong thuong
~ 200 ng/ml dugc st dung) trong dung dich dém thir nghiém trong nuéc [50 mM
Tris/HCI pH=7,5, 10 mM magie clorua (MgCl), 200 mM Kkali clorua (KCl), 1,0 mM
dithiothreitol (DTT), 0,1 mM natri ortho-vanadat, 1% (thé tich) glyxerol, 0,01 % (khdi
lugng/thé tich) albumin huyét thanh bd (BSA), 0,005% (thé tich) Trition X-100
(Sigma), 1x hdn hop chét trc ché proteaza khong chita EDTA hoan chinh (Roche)] dugc
b sung vao cac hop chét trong dia thir nghiém va hdn hgp nay dugc U trong 15 phut &
22°C d& cho can bang so bd phirc enzym-chét trc ché gia dinh trudc khi bét dAu phan
ung kinaza, dugc khoi mao bang cach bd sung 3 pL dung dich ndng d6 gip 1,67 lan
(trong dung dich dém thir nghi¢m) adenosin-tri-phosphat (ATP, ndng d6 cubi cing 10
uM) va chét nén peptit (ndng d6 cudi cting 1 pM). Hon hop thu dugc (thé tich cudi ciing
5 pl) duoc u & 22°C trong 60 phut, va phan ng duoc dung lai bing cach bd sung 5 ul
dung dich EDTA trong nu¢e (50 mM EDTA, trong 100 mM HEPES pH=7,5 va 0,2 %
(khéi lugng/thé tich) albumin huyét thanh bo) cling chtra chat phat hién TR-FRET (0,2
uM streptavidin-X1.665 [Cisbio Bioassays, Codolet, France] va 1 nM khang thé khang-
phosho-Serin [Merck Millipore, cat. # 35-002] va 0,4 nM khang thé IgG khang chudt
duoc danh ddu LANCE EU-W1024 [Perkin-Elmer, san phdm s6 AD0077, hoic c6 thé
sir dung khang thé IgG khang chudt duge dénh d4u Terbi-cryptat dugc mua tir Cisbio
Bioassays]). Hon hop da dirng lai dugc  trong thoi gian 1 gid & nhiét d§ 22°C dé cho
pliép hinh thanh phtrc hgp gitta peptit va cac chét phat hién. Tiép theo, lugng san phim
duge danh gia bang cach do viée chuyén ning lugng cong huéng tir phirc Eu-chelat-
khéng thé nhan dién dugc gbc Phosphoserin dén streptavidin-XL665 gén vao gbc biotin
clia peptit. Véi muc dich nay, viéc phat ra huynh quang & buéc séng 620 nm va 665 nm
sau khi kich thich & 330-350 nm duoc do trong may doc dia TR-FRET, vi du Rubystar
hoac Pherastar (déu dugc mua tir BMG Labtechnologies, Offenburg, Germany) hodc
Viewlux (Perkin-Elmer) va ty s6 ctia mirc dd phat ra (665 nm/622 nm) dugc dung lam

chi sé cho luong chét nén phosphoryl héa. Céc dit liéu dugc tiéu chuén hoa bang cach
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st dung hai bd 16 ddi chting cho hoat tinh Bub1 cao- (= phan (mg enzym khong c6 chét
Grc ché = 0 % = trc ché t6i thidu) va thip- (= tit ca cac hop phan thir nghiém khong c6
enzym = 100 % = trc ché i da). ICso céc tri s& duge tinh toan bing cach hiéu chinh dit
lidu ttc ché chuén héa theo phuong trinh thng ké 4 thong s& (Ti thidu, T6i da, ICso,
Hill; Y = Max + (Min - Max) / (1 + (X/ICso)Hill)).

Vidy o Thtr nghiém Bubl1 kinaza
ICso trung binh [mol/L]
1 1,16 E-8
2 7,89 E-9
3 2,44 E-7
4 1,46 E-8
5 3,51 E-8
6 1,09 E-8
7 1,98 E-8
8 1,38 E-7
9 3,54 E-7
10 3,19 E-7
11 6,45 E-8
12 1,54 E-8
13 9,72 E-7
14 1,83 E-8
15 7,90 E-8
16 1,91 E-8
17 8,70 E-9
18 1,15 E-8
19 1,95 E-8
20 1,34 E-8
21 1,70 E-7
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Vi du sb Thit nghiém Bub1 kinaza
ICso trung binh [mol/L]
22 2,69 -8
23 232E-8
24 1,53 E-8
25 1,71 B-8
26 476 E-8
27 2,17E-8
28 5,16 E-8
2 7,08 -8
30 8,43 E-8
3 9,93 E-9
32 416 E-8
33 5,18 E-8
34 225E-8
33 8,50 E-8
36 348 -8
37 5,08 E-8
38 5,61 E-8
39 241 E-8
40 281 -8
H 3,68 E-8
42 L1 E-7
43 136 B-7
M 6,99 E-8
4> 2,80 E-8
46 328 E-8
47 1,04E-8
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YEU CAU BAO HO
1. Hop chét c6 cong thirc (1):
R\
R
trong do:
R! 13 hydro, Ci-Ce-alkyl hodc Ci-Ce-haloalkyl;
R?  1a hydro, Ci-Ce-alkyl hodc Ci-Cs-haloalkyl; hodc

R! va R? cing v6i nguyén ti cacbon ma chiing gén vao tao thanh nhan xycloalkyl c6 3

R3

R4
RA
RB

dén 6-canh;

12 hydro, C1-Cs-alkyl, C1-Cs-haloalkyl, R1!-C(O)-, R"'O-C(O)- hogc phenyl-Ci-
Cs-alkyl-, trong d6 nhém phenyl nay tiy ¥ dugc thé, mot hogc nhiéu lan, doc 1ap
v6i nhau, bang R%;

12 hydro, C1-Cs-alkyl hodc C1-Cs-alkoxy-Ca-Cs-alkyl-;

14 hydro, hydroxy hodc Ci1-Cs-alkyl;

13 hydro; hodc

RB va R? ciing nhau tao thanh mot lién két bd sung; A 1a nhom dugc chon tir:

RS

X NN
H | ~ N hoac | y

trong d6 * dung dé chi diém gin két cia nhom nay véi phén con lai cia phan tir
va nhém nay tuy y duoc thé, mot hodc nhiéu 14n, doc 14p véi nhau, bang R>;

12 hydroxy, halogen, xyano, Ci-Cs-alkyl, Ci-Cs-alkoxy, C;-Cs-haloalkyl hodc
Ci1-Cs-haloalkoxy;

1a nhém dugce chon tu:
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(R®)nm (R, (R%), (R%),
*‘@N 4 _\ N *@N hoac *@N
s NH SN Ny NH

trong d6 * dung dé chi diém gén clia nhém néu trén voi phén con lai ciia phan
t;

doc 14p voi nhau 13 halogen, hydroxy, nitro, xyano, Ci-Cs-alkyl, C1-Cs-haloalkyl,
C-Ce-alkoxy, C3-Cs-xycloalkyl, C3-Ce-haloxycloalkyl, R°R!°N-, R!-C(O)-NH-
, R110-C(0)-NH- hoic R°R!’N-C(0)-NH-,

trong d6 Ci-Cs-alkoxy nay tuy y dugc thé mot, hai hodc ba 14n, ddc 1ap véi nhau,
bing halogen va tiy y dugc thé mot 1an bang hydroxy, Ci-Ca-alkoxy, R°R''N-,
C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh hoic phenyl, tuy y dugc thé

mdt hodc nhidu 14n, ddc 14p véi nhau, bang R;

‘R, R dc 1ap v6i nhau 1 hydro, Ci-Cs-alkyl, C3-Ce-xycloalkyl, C1-Ca-haloalkyl, Cs-

Cs-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl ndy tuy y duoc thé, mot

hodc nhidu 14n, ddc 1ap v6i nhau, bang R>, hodc

R? va R10 ciing v6i nguyén tit nito ma chiing gén vao tao thanh nhan di vong chira nito

c6 3 dén 6-canh, tly y chira mot nguyén tir khac loai bd sung hodc nguyén tr
khéc loai chira nhém dugc chon tir O, NH va S, va ¢o thé tay y duogc thé, mot
hoiic nhidu 14n, doc l4p véi nhau, bang R;

doc 14p voi nhau 1a Ci-Cs-alkyl, C3-Cs-xycloalkyl, Ci-Cs-haloalkyl hodc Cs-Ce-
haloxycloalkyl;

béng 0, 1, 2 hoic 3;

béng 0, 1, hodc 2;

hodc N-oxit, mubi, chit hd bién hoidc chét déng phan lap thé cua hop chét ndy, hodc

mubi ctia N-oxit, chit h3 bién hodc chat ddng phan I4p thé nay.

2. Hop chét c6 cong thire (1) theo diém 1,

trong do:

Rl
R2

13 hydro, C1-Cs-alkyl hodc Ci-Cs-haloalkyl;
13 hydro, Ci-Cs-alkyl hodc Ci-Cs-haloalkyl; hodc
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R! va R? cung véi nguyén tir cacbon ma chiing gén vao tao thanh nhan xycloalkyl c6 3

R3
R4
RA
RB

dén 6-canh;

13 hydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, R'!-C(O)- hogc R"'O-C(O)-;
12 hydro, Ci-Cs-alkyl hodc C1-Cg-alkoxy-Cz-Cy-alkyl-;

14 hydro, hydroxy hodc Ci-Cs-alkyl;

1a hydro; hodc

R® va R? cing nhau tao thanh mét lién két bd sung;

A

RS

la nhém

*

trong d6 * ding dé chi diém gén két cia nhém nay véi phén con lai ctia phan tt
vA nhém ndy tiy ¥ dugc thé, mot hodc nhidu 1an, doc 18p véi nhau, bang R’;

1a hydroxy, halogen, xyano, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl hodc
C1-Cs-haloalkoxy;

1a nhém dugc chon tu:

(R®). (R%), (R%), (R%),
*@N s/ \N **?:\;N hoac *«@N
SUNH LT N NH

trong d6 * ding dé chi diém gén cta nhém néu trén véi phén con lai ctia phan
tr;

doc 1ap véi nhau 12 halogen, hydroxy, nitro, xyano, C1-Cs-alkyl, C1-Cs-haloalkyl,
C1-Ce-alkoxy, C3-Cs-xycloalkyl, C3-Cg-haloxycloalkyl, R°R'*N-, R''-C(O)-NH-
, R110-C(0)-NH- hoic R°R!’N-C(0)-NH-,

trong d6 C1-Ce-alkoxy nay tuy y duoc thé mot, hai hodc ba 14n, doc 14p vé6i nhau,
bing halogen hoic ty ¥ dugc thé mot 1an bing hydroxy, C1-Ca-alkoxy, R°R''N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh ho#c phenyl, tiy ¥ dugc

thé mdt hodc nhiéu 1an, doc 14p véi nhau, bang R>;
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R?, R!? ddc 1ap v6i nhau 1a hydro, Ci-Cs-alkyl, C3-Cs-xycloalkyl, Ci-Cs-haloalkyl, Cs-
Ce-haloxycloalkyl hodc phenyl, trong d6 nhém phenyl nay tuy y dugc thé, mot
ho#c nhiéu 14n, doc 14p v6i nhau, bang R, hoic

R? va R!° ciing v6i nguyén tir nito ma chiing gin vio tao thinh nhan di vong chtra nito
c6 3 dén 6-canh, tiy v chira mot nguyén ti khéc loai bd sung hodc nguyén tir
khéc loai chira nhém dugc chon tir O, NH hodc S, va co6 thé tuy y duoc thé, mét
hozc nhidu 13n, doc 1ap véi nhau, bang R®;

R doc lap véi nhau 1a Ci-Cs-alkyl, C3-Ce-xycloalkyl, C1-Cs-haloalkyl hogc Cs-Ce-
haloxycloalkyl;

m  bing0, 1, 2 hoic 3;

N  bing0, hogc 1;

hodc N-oxit, mudi, chét hd bién hodc chét déng phén lap thé cua hop chét nay, hoic

muébi ciia N-oxit, cht hd bién hodc chit dong phan 1ap thé nay.

3. Hop chét c6 cong thirc (I) theo diém 1 hoic 2, trong d6:

R! 1 hydro, Ci-Cs-alkyl hodc C1-Cs-haloalkyl;

R? 14 hydro, Ci-Cs-alkyl hodc C1-Cs-haloalkyl; hodc

R! va R? cung véi nguyén tir cacbon ma chiing gén vao tao thanh nhan xycloalkyl ¢6 3
dén 6-canh;

R3®  la hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, R!'-C(O)- hodc R 0-C(0)-;

R“ 13 hydro, Ci-Cs-alkyl hodc C1-Cs-alkoxy-Ca-Cs-alkyl;

RA2 13 hydro, hydroxy hodc Ci-Cs-alkyl;

RB 14 hydro; hodc

RB va R2 ciing nhau tao thanh mét lién két bd sung;

A la nhém

trong d6 * dung dé chi diém gin két cia nhém nay voi phén con lai cua phén tir
va nhém nay tuy y dugce thé, mot hodc nhiéu lan, doc 14p v6i nhau, bang R5;

R’ 14 hydroxy, halogen, xyano, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-Cs-haloalkyl hodc
Ci1-Cs-haloalkoxy;
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E la nhém dugc chon tur:

* _N * / \N

R R NVNH

trong d6 * ding dé chi diém gin cia nhém néu trén véi phan con lai cia phan
tr;

RS, R7 doc 1ap voi nhau 1a hydro, halogen, hydroxy, xyano, C1-Cs-alkyl, C1-Ce-alkoxy,
Cs-Cs-xycloalkyl, C3-Ce-haloxycloalkyl, R°R!°N-, R!'-C(0)-NH-, R0-C(0)-
NH- hodc R°R!°N-C(0)-NH-, :
trong d6 C1-Ce-alkoxy nay tuy y dugc thé mot, hai hoic ba 1an, doc 1ap v&i nhau,
bing halogen hoic tity ¥ duoc thé mot 1an bing hydroxy, Ci-Cs-alkoxy, R°R1’N-
, C3-Ce-xycloalkyl, heteroxycloalkyl c6 5 dén 6 canh hodc phenyl, tiy y dugc
thé mot hodic nhidu 14n, doc 14p v6i nhau, bang R’;

R®, R!% @oc 14p véi nhau 1a hydro hodc Ci-Cs-alkyl;

Rl ddc lap voi nhau 1a Ci-Cs-alkyl, C3-Ce-xycloalkyl hodc Cs-Ce-haloxycloalkyl;

hoic N-oxit, mubi, chit hd bién hodc chit ddng phan 14p thé clia hop chét nay, hodc

mudi cia N-oxit, chat hd bién hodc chit ddng phan lap thé nay.

4. Hop chét c6 cong thire (I) theo diém bét ky trong s céc diém 1 dén 3, trong d6

R!  1a hydro hodc Ci-Cs-alkyl,

R?  1ahydro hodc Ci-Cs-alkyl; hodc

R! va R? cung vé6i nguyén tir cacbon ma chiing géin vio tao thanh nhén xycloalkyl c6 3
dén 6-canh;

R?®  1a hydro, C1-Cs-alkyl, R!-C(O)- hodc R!0O-C(O)-;

R* 13 hydro, Ci-Cs-alkyl hodc Ci-Cs-alkoxy-Ca-Cs-alkyl;

RA 14 hydro;

RB 13 hydro; hodc

RB va R? cung nhau tao thanh mot lién két bd sung;

A lanhém
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*

trong d6 * dung dé chi diém gin két cia nhém nay véi phan con lai ctia phan tir
va nhom nay tuy y duge thé, mot hodic nhiéu 14n, doc 14p v6i nhau, b%lng R>;
R>  lahalogen;

E 12 nhém dugce chon tir:

R R NVNH

trong d6 * ding dé chi diém gin cia nhém néu trén véi phén con lai ciia phan
t;

RS, R7 doc 1ap vé6i nhau 1a hydro, halogen, Ci-Cs-alkyl, Ci-Ce-alkoxy, RR!'N-, R-
C(0)-NH- hoic R°R!'N-C(0)-NH-,
trong d6 Ci-Ce-alkoxy nay tuy y dugc thé mot, hai hoic ba lan, doc 1ap véi nhau,
bang halogen hoic tiy y duoc thé mot 1an b.%u_lg hydroxy, metoxy, (CH3)2N-,
xyclopropyl, heteroxycloalkyl c6 5 canh hodc phenyl, tiy y dugc thé mot hoic
nhidu 14n, doc 1ap v6i nhau, bang R’;

R?, R!? doc 1ap véi nhau 12 hydro hodc Ci-Cs-alkyl;

R ddc 1ap véinhau la Ci-Cs-alkyl, C3-Cs-xycloalkyl hodc Cs-Ce-haloxycloalkyl;

hoic N-oxit, mudi, chit hd bién hozic chit ddng phan 1ap thé cna hop chét nay, hoic

mudi ctia N-oxit, cht hd bién hodc chit ddng phén 1ap thé nay.

5. Hop chét c6 cong thirc (I) theo diém bat ky trong sb cac diém 1 dén 4,
trong do6:

R!  lahydro hogc metyl;

R?  la hydro hodc metyl; |

R3 12 hydro, metyl, iso-propyl-C(O)- hodc tert-butyl-O-C(O)-;

R*  1ahydro, etyl hodc 2-metoxy-etyl;

RA  lahydro;

RE® 13 hydro; hodc
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RE va R? ciing nhau tao thinh mt lién két bd sung;
A 1a phenyl, tiry ¥ dugc thé bing mdt hogic hai nguyén tir flo;
E 1a nhém dugce chon tir:

* _N */\N

NVNH

trong d6 * ding d& chi diém gén ciia nhém néu trén véi phén con lai ctia phan
t;

RS 14 hydro, metyl, HoN-, R1-C(0)-NH- hoic R°R!'N-C(O)-NH-;

R’  1a hydro, flo, metyl, metoxy, xyclopropylmetoxy, tetrahydrofuran-3-ylmetoxy,
2-hydroxyetoxy, 2-metoxyetoxy, 2,2-difloetoxy, 2,2,2-trifloetoxy, 2-(dimetyl-
amino)etoxy, propoxy, 3,3,3-triflopropoxy, butoxy, 3,3-dimetylbutoxy hodc
benzyloxy,

R®, R1 @oc 1ap v6i nhau 14 hydro hodc etyl;

R!!  ddc 1ap v6i nhau 1a metyl, iso-propyl, tert-butyl, xyclopropyl hodc
floxyclopropyl;

hodc N-oxit, mudi, chit hd bién hodic chit déng phan 1ap thé cta hop chét nay, hodc

mubi ctia N-oxit, chét hd bién hogic chit déng phan 13p thé nay.

6. Hop chét c6 cong thirc (I) theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6
hop chét nay dugc chon tir nhém bao gom:
6.6-dimetyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on
3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
2-(3-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-
4-on
1-etyl-6,6-dimetyl-3-(phenylamino)-2-(pyridin-4-y1)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]
pyridin-4-on
1-etyl-3-(phenylamino)-2-(pyridin-4-yl)-1,5 ,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-

4-on
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tert-butyl 4-oxo-3-(phenylamino)-2-(pyridin-4-yl)-1,4,6,7-tetrahydro-5SH-pyrolo[3,2-c]
pyridin-5-carboxylat
3-[(4-flophenyl)amino]-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-
4-on
2-(2-aminopyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-
4-on
1-(2-metoxyetyl)-3-(phenylamino)-2-(pyridin-4-yl)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]
- pyridin-4-on
1-etyl-3-[(4-flophenyl)amino]-2-(pyridin-4-yl1)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]
pyridin-4-on
2-(2-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-
4-on
1-etyl-2-(2-metylpyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]
pyridin-4-on
N-{4-[4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-2-
yl]pyridin-2-yl}axetamit
N-{4-[1-etyl-4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-2-
yl]pyridin-2-yl}axetamit
2-(3-flopyridin-4-y1)-3-(phenylamino)-1,5-dihydro-4H-pyrolo[3,2-c]pyridin-4-on
2-(3-flopyridin-4-yl)-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-
on
1-etyl-3-{4-[4-0x0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-2-
yl]pyridin-2-yl}ure
5-metyl-3-(phenylamino)-2-(pyridin-4-y1)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]pyridin-4-on
2-(2-aminopyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c]
pyridin-4-on
2-metyl-N-{4-[5-(2-metylpropanoyl)-4-oxo-3-(phenylamino)-4,5,6,7-tetrahydro-1 H-
pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl} propanamit,
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2-(3-flopyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[ 3,2-
c]pyridin-4-on
2-(3-metoxypyridin-4-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-pyrolo[3,2-
c|pyridin-4-on
N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-2-
yl]pyridin-2-yl}axetamit
N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-pyrolo[3,2-c]pyridin-2-
yl]pyridin-2-yl}xyclopropancarboxamit
(1R,2R)-2-flo-N-{4-[5-metyl-4-oxo0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-
pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl}xyclopropancarboxamit
2-[3-(2-hydroxyetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
5-metyl-3-(phenylamino)-2-(3-propoxypyridin-4-yl)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
2-[3-(2,2-difloetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
) pyrolo[3,2-c]pyridin-4-on
5-metyl-3-(phenylamino)-2-[3-(2,2,2-trifloetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
2-[3-(2-metoxyetoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4 H-
pyrolo[3,2-c]pyridin-4-on
2-[3-(benzyloxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
5-metyl-3-(phenylamino)-2-[3-(3,3,3-triflopropoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
5-metyl-3-(phenylamino)-2-{3-[(3S)-tetrahydrofuran-3-ylmetoxy|pyridin-4-yl}-
1,5,6,7-tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
2-[3-(3,3-dimetylbutoxy)pyridin-4-yl]-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
2-(3H-imidazo[4,5-b]pyridin-7-yl)-5-metyl-3-(phenylamino)-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
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2-[3-(xyclopropylmetoxy)pyridin-4-yl1]-3-[(3,4-diflophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-3-[(4-flophenyl)amino]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
2-[3-(xyclopropylmetoxy)pyridin-4-yl]-3-[(3-flophenyl)amino]-1,5,6,7-tetrahydro-
4H-pyrolo[3,2-c]pyridin-4-on
(18,25)-2-flo-N-{4-[5-metyl-4-ox0-3-(phenylamino)-4,5,6,7-tetrahydro-1H-
pyrolo[3,2-c]pyridin-2-yl]pyridin-2-yl}xyclopropancarboxamit
2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(3-flophenyl)amino]-1,5,6,7-tetrahydro-4H-
p&rolo[3,2-c]pyridin-4-0n
2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(4-flophenyl)amino]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
2-[3-(2,2-difloetoxy)pyridin-4-yl]-3-[(3,4-diflophenyl)amino]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
2-{3-[2-(dimetylamino)etoxy |pyridin-4-yl}-3-[(4-flophenyl)amino]-1,5,6,7-
tetrahydro-4H-pyrolo[3,2-c]pyridin-4-on
3-[(3,4-diflophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
3-[(4-flophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
3-[(3-flophenyl)amino]-2-[3-(2-metoxyetoxy)pyridin-4-yl]-1,5,6,7-tetrahydro-4H-
pyrolo[3,2-c]pyridin-4-on
hoic N-oxit, mudi, chit hd bién hodc chét d(‘Sng phan 1ap thé cua hop chét nay, hodc

mudi ctia N-oxit, chit hd bién hogic chét ddng phan l4p thé nay.

7. Dugc phim chira it nhit mot hop chét c6 cong thirc chung (I) theo diém bat ky trong

sb cac diém tr 1 dén 6, ciing vdi it nhét mot chét bd trg duge dung.

8. Dugc pham két hop chira mdt hodc nhiéu thanh phan hoat tinh thtr nhét duge chon tir
hop chit c6 cong thirc chung (I) theo diém bt ky trong sb cac diém tir 1 dén 6, va mot
hodc nhiéu thanh ph.'?m hoat tinh thir hai dugc chon tir tic nhén hoéa tri liu chéng ung

thu va tac nhan chéng ung thu dic higu dich.
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2. Hop chét c6 cong thirc 1-2:

1-2
trong d6 R, R%, R3, RA, RB, A va E c6 nghia theo diém bét ky trong sb cac diém tir 1
dén 6;
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