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(57) Sang ché dé cap dén hop chat heteroaryl duoc thé c6 cong thic 1:

trong do:

A duoc chon tir nhém bao gébm N va CH,

va trong do:

R!, M va R3 dugc xac dinh theo diém 1 yéu cau bao hd. Ngoai ra, sang ché con dé cap dén
cac hop chét néu trén dé diéu tri bénh duoc chon tir nhém bao gém bénh hen, bénh phoi tic
ngh&n man tinh (Chronic Obstructive Pulmonary Disease-COPD), bénh viém miii di ing,
béph viém da di ing, bénh lupus ban do, bénh viém than lupus va bénh viém khop dang
thap.
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Linh vire k§ thuét dwoe dé cap

Séang ché dé xudt cac hop chit heteroaryl dugc thé c6 cong thic 1:

M
0 R®
< A
CH; N\
—
N = R1

hodc c6 cong thic 17:

M
o) R’

~ A
CHS—N\N P By

i

trong do:
A duoc chon tir nhém bao gém N va CH;
va trong do:

R', M va R? 1a nhu dugc x4c dinh sau ddy. Ngoai ra, sang ché con dé xut cac hop chit
c6 cong thirc 1 hodc 1° dé diéu tri bénh duoc chon tir nhém bao gém bénh hen, bénh
phdi tic nghén man tinh (Chronic Obstructive Pulmonary Disease-COPD), bénh viém
mii di ing, bénh viém da di Gng, bénh lupus ban dd, bénh viém thén lupus va bénh
viém khép dang thap.

Tinh trang ky thuit ciia sang ché

Céc chit Grc ché SYK

Sang ché lién quan dén hop chit ma \ic ché protein kinaza Syk (spleen tyrosine
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kinase - Syk), quy trinh diéu ché, duoc phdm chira hop chét nay va mé ta viéc st dung

ching trong bao ché thudc.

- Syk 1a mdt tyrosin kinaza ndi bao, n6 c6 chirc ndng trung gian quan trong trong su
truyén tin hiéu cua cac thu thé khac nhau trong té bao B, dudng bao, bach ciu don nhan
to, dai thuc bao, bach ciu trung tinh, té bao T, té bao tua va té bao biéu md. Cac thu thé
ma & do, Syk thuc hién chirc ndng quan trong trong sy truyén tin hi€u bao gém, vi du cac
thu thé cua IgE (FcRI) va IgG (FeyR1) trén dudng bao va t& bao B, thu thé té bao B
(BCR) va thu thé t& bao T (TCR) trén cac té bao B va té bao T, thu th ICAMI1
(ICAMIR) trén t& bao biéu md ciia duong ho hép, thu thé DAP12 trén té bao diét tu
nhién, té bao tua va hity c6t bao, thu thé dectin 1- trén tiéu quin thé té bao T hd tro (té
bao Th-17, ciling nhu cac thu thé integrin ctia cdc integrin B1, B2 va B3 trén bach ciu
trung tinh, bach ciu don nhén to va dai thuc bao (Wong et al.; Expert Opin. Investig.
Drugs (2004) 13(7), 743-762; Ulanova et al.; Expert Opion. Ther. Target (2005) 9(5);
901-921; Wang et al.; J. Immunol. (2006) 177, 6859-6870; Leib und Gut-Landmann et
al.; Nature Immunology (2007) 8, 630-638; Slack et al., European J. Immunol. (2007)
37, 1600-1612). Cac qua trinh phan tir duoc mb ta rd nhat trong sy truyén tin hiéu cia
Fcl. Trong dudng bao, su gén két cua IgE v&i Fel dan toi su lién két chéo cua cac thu thé
IgE va su tuyén chon va kich hoat Lyn (mét tyrosin kinaza thudc ho Src). Lyn hoat tinh
s& phoshoryl hoa céc doan dugc goi la doan ITAM, céc doan nay c6 mat trong nhiéu thu
thé da liét ké & trén va bang cach do sinh ra cac vi tri lién két ddi voi ving SH2 ctia Syk.
Két qua cua su lién két vdi doan ITAM, Syk duoc kich hoat va sau do, phosphoryl héa
céc chét nén khac nhau ma ching cin thiét cho viéc giai phong cac chit trung gian di
tmg va viém, vi dy nhu histamin va B-hexosamidaza (BHA), ciing nhu trong tong hop

céc chét trung gian lipit, vi du nhu prostaglandin va leukotrien.

Theo quan diém vé chirc ning chinh ctia né trong cic duodng truyén tin hiéu khac
nhau, Syk da dugc xem la mot dich tri liéu ctia cac bénh khac nhau, vi du nhu bénh viém
mili di (mg, bénh hen, bénh tu mién, bénh viém khép dang thap, bénh thiéu xwong, bénh
losing xuong, COPD va cac bénh ung thu bach ciu va bénh u lymphd khac nhau (Wong
et al.; Expert Opin. Investig. Drugs (2004) 13(7), 743-762; Ulanova et al.; Expert Opion.
Ther. Target (2005) 9(5); 901-921; Sigh and Masuda. Annual Reports in Medicinal
Chemistry (2007) Vol 42; 379-391; Bajpai et al.; Expert Opin. Investig. Drugs (2008)
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Vol 15 (5); 641-659; Masuda and Schmitz; PPT (2008) Vol 21; 461-467; Riccaboni et
al., Drug Discovery Today (2010) Vol 00 (0); 517-530; Efremov and Luarenti, Expert
Opin Investig Drugs. (2011) 20(5):623-36).

Bénh viém miii di tng va bénh hen 13 cic bénh c6 lién quan dén c4c phan tng di
Ging va c4c qua trinh viém va lién quan dén nhiéu loai té bao khéac nhau, vi du nhu dudng
bao, bach cau 4i toan, té bao T va té bao tua. Sau khi xay ra su tiép xuc vadi di ang
nguyén, cac thu thé globulin mién dich 4i luc cao cta IgE (Fcl) va IgG (FeyR1) dugc
kich hoat va kich thich sy gii phong céc chét trung gian tién viém va cac chét 1am co
phé quéan. Do d6, chét trc ché hoat tinh Syk kinaza can phai c6 kha ning trc ché céc bude
nay.

Bénh viém khép dang thép (RA) [amdt bénh tu mién, trong d6 cac cAu trac xuong
va day ching bao quanh khdp bi pha hily theo kiéu lily tién. V& sinh 1y bénh hoc ctia
bénh viém khép dang thip, cac té bao B doéng vai trd quan trong, nhu di duge chimg
minh, vi du bing viéc sit dung rituximab tri liéu, mot khang thé tiéu diét t€ bao B. Ngoai
chirc nang cda Syk trong su truyén tin hiéu ctia BCR (thy thé nay sau khi bi kich thich
cling gdy ra su giai phong cic chét trung gian tién viém), Syk ciing déng vai trd quan
trong trong sy truong thanh va sy ting sinh cla té bao B (Cheng et al. Nature (1995)
378, 303-306, Cornall et al., PNAS (2000) 97(4), 1713-1718). Do do, chét rc ché hoat
tinh Syk kinaza c6 thé 14 mot lwa chon tri liéu trong diéu tri bénh tu mién nhu bénh viém
khép dang thép va cac bénh ¢o6 su ting sinh cao cua té bao B, vi du nhu bénh u lymphd
té bao B.

Bénh phdi tic nghén man tinh (COPD) dugc dic trung boi sy tén hai suy gidm
lién tuc vé chirc nang phdi va tén thuong viém mén tinh dudng khi, sy tdn thuong nay
dugc khoi phat va gy ra boi cac chit ddc hai thudc tat ca cac loai va gop phan vao su
duy tri tién trinh bénh. O muc dd té bao, trong bénh COPD dic biét c6 sy nhén 1én cua
té bao lympho T, bach ciu trung tinh, bach cAu hat va dai thuc bao. Cu thé, co su gia
tang vé sd lugng té bao lymphd duong tinh véi CD8, chung c6 lién quan truc tiép véi
su suy gidm chuc nang phéi. Pac trung khac cua bénh COPD d6 1a sy hu tdn clp tinh
chtre ning phbi (trAm trong), dic trung béi cac nhiém trung do virut (vi dy, virut Rhino),

hodc do vi khuan (vi du, Streptococcus pneumoniae, Haemophilus influenzae va
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Moraxella catarrhalis).

Xét vé chirc nang tién viém cua Syk trong céc dai thuc bao, t€ bao T va bach cau
trung tinh nhu mo ta & trén (xem tai li¢u: Wong et al.; Expert Opin. Investig. Drugs
(2004) 13(7), 743-762; va cAc tai liéu vién din trong d6), chit e ché hoat tinh Syk
kinaza c6 thé 1a mot phuong thirc tri liéu mai dé diéu tri céc qué trinh viém nam dudi
ctia bénh COPD. Ciing di duoc ching minh ring, Syk trong té bao biéu mo cua dudng
hé6 hap c6 lién quan dén su hap thu qua trung gian ICAMIR va su sao chép tiép sau cia
virut Rhino va ciing da dugc chimg minh rang, si-ARN khang Syk phong bé cac bude
nay (Wang et al.; J. Immunol. (2006) 177, 6859-6870; Lau et al.; J. Immunol. (2008)
180, 870-880). Do d, chét e ché hoat tinh Syk kinaza ciing c6 thé duoc st dung theo

c4ch tri lidu trong cac dot trdm trong gy ra béi virut Rhino.

Céac nghién ctru khac nhau cho thdy rang, Syk c6 lién quan dén sy chuyén dang
ac tinh ctia cac lymphd bao (dugc tom tit trong tai liéu cua Sigh and Masuda, Annual
Reports in Medicinal Chemistry (2007) Vol 42; 379-391). Protein dung hop TEL-Syk
v6i hoat tinh Syk co ban chuyén dang té bao B ctia bénh nhéan bi hoi chiing rdi loan sinh
tly, protein dung hop ITK-Syk c6 hoat tinh co ban dugc phan 14p tir bénh nhan bi bénh
u lympho té bao T ngoai vi (PTCL). Ngoai ra, Syk c6 hoat tinh co ban dugc phat hién
trong céac té bao u lympho té bao B cua bénh nhan, nhét 13 trong bénh bach cau ting
lymphd bao cép tinh dong B (B-ALL), bénh u lymphd nang (FL), bénh u lympho té bao
B 16n lan toa (DLBCL), bénh u lympho té bao v6 va bénh u lymphd khong Hodgkin té
bao B (NHLs) ciing nhu trong bénh bach cdu cap dong tity (AML). Trén co sé nhitng
dir liéu nay, c¢6 vé nhu Syk la mot tién gen sinh ung thu trong té bao tao mau va 1a dich

tiém nang trong diéu tri cac bénh ung thu bach cAu va bénh u lymphd xéac dinh.

Bénh ban xuit huyét giam tiéu cau tu phat (Idiopathic thrombocytopenic purpura
- ITP) 1a mdt bénh tu mién, trong d6 cic tuy khang thé IgG khang lai khang nguyén c6
mit trén tiéu cAu lién két va phé huy tiéu cAu. Bénh nhan bi ITP c6 do thanh thai tiéu
cau phu IgG tudn hoan ting cao thong qua dai thyc bao & lach va ¢ gan. Xét vé chuc
nang thong qua trung gian FcyR tién viém cta Syk trong céac dai thyc bao, chit tc ché
Syk dugc xem la c6 1oi ich tri liéu trong cic bénh giam t€ bao mau dugc trung gian boi

FcyR nhu bénh ITP. Thyc vy, chét irc ché Syk R788 (R406) gitp céi thién s6 lugng



24964

tiéu cau trong mdt nghién ctru nhdn md tai mot trung tdm trén bénh nhén bi ITP

(Podolanczuk et al; Blood (2009) 113, 3154-3169).

Bénh bong nudc dang pemphigus (Ujiie et al. Journal of Dermatology 2010; 37:
194-204) 1a mot bénh da ty mién, phdng gidp dudi biéu bi, méan tinh rit hiém khi bao
gdm niém mac. Bénh bong nu6c dang pemphigus duge dic trung boi sw ¢6 mit cia cac
tu khang thé globulin mién dich G (IgG) dic hidu ddi vé6i cac khang nguyén ctia bénh
ly thugng bi bong nudc dang pemphigus BP230 (BPAgl) va BP180 (BPAg2).
Pemphigus vulgaris (Venugopal et al. Dermatol. Clin. 2011;29:373-80) la mot bénh da
phdng gidp man tinh véi cac tdn thuong trén da hiém khi giy ngira, nhung thuong gay
dau. Bénh pemphigus thé thong thuong 1a mot bénh tu mién gay ra bdi cac tu khang thé
IgG khang lai ca desmoglein 1 va desmoglein 3 din dén sy mét luc cb két gitra céac té
bao simg trong biéu bi. Bénh nay dwoc dic trung bdi cac myn phdng gidp 16n mém nhiin
va cac vét trot da niém mac. Trong c4 hai bénh, cac tu khang thé IgG lién két voi thy
thé Fc gama (FcR va kich hoat FcRva su truyén tin hiéu xu6i dong thong qua Syk kinaza.
Do d6, chit &rc ché hoat tinh Syk kinaza ma chét nay phong bé su truyén tin hidu xuoi
dong ctiia FcRg c6 thé dugc st dung theo cach tri liéu dé didu tri cho bénh nhan bi bénh
bong nudc dang pemphigus va bénh pemphigus thé théng thudng.

Bénh lupus ban d6 hé thong (Systemic lupus erythematosus - SLE) 1a mot bénh
tu mién man tinh ma n6 c6 thé tac dong mot cach co ban dén bat ky co quan ndo ctia co
thé. Bénh nay dugc dic trung béi tinh trang viém vi mach da hé théng va sy ¢6 mit cia
cac tu khang thé. Chudt thiéu hut FcyR dugc bao vé tranh khdi mot ) dang SLE trong
cc mAu tién 1am sang lién quan dén bénh, cho thiy rang, chit trc ché Syk c6 thé ¢6 loi
ich tri liéu trong bénh SLE xét theo quan diém vé chirc ning qua trung gian FcyR tién

viém cua Syk trong céc té bao khac nhau.

Cac hop chét 1,6-naphtyridin da dugc biét 1a chit e ché SYK. Vi du, céc ti liéu
patent My s6 US 3,928,367, US 4,017,500, US 4,115,395 va US 4,260,759 md ta céac
hop chét 5-amino-1,6-naphtyridin c6 hoat tinh chéng ndm va khéang khuén. Ngoai ra, tai
liéu WO 9918077 md ta cac hop chat 5-piperazinyl-1,6-naphtyridin 1am chét dbi khang
serotonin. Ngoai ra, tai liéu patent My s US 7,321,041 md ta céc hop chit 1,6-
naphtyridin duoc thé 1am chét @c ché SYK, tuy nhién cac hop chét 1,6-naphtyridin nay
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c6 kiéu thé hoan toan khac so v&i céc hop chit theo sang ché. Twong tu, tai liéu WO

2011092128 boc 16 vé cac hop chét 1,6-naphtyridin duoc thé tai vi tri 5 va vi tri 7.

Trong tai liéu WO 2012/167733, WO 2012/167423 va tai liéu WO 2012/123312,
céc dan xudt naphtryidin khac nhu pyrido[3,4-b]pyrazin ciing dugc thé tai vi trf 5 va tai

vi tri 7 da duge boc 16 1am chét Gc ché SYK.

Ngoai ra, tai liéu WO 01/83485 boc 10 cac hop chit imidazopyrimidin va
triazolopyrimidin dugc thé 1am chét tc ché SYK, trong khi tai liu WO 2008/113469

boc 10 cac hop chat imidazo- va triazolopyrimidin dugc thé 1am chét trc ché GSK 3.

Tuong tu, céc hop chét quinolon da dugc biét 1am chét e ché SYK. Vi du, tai
liu WO 2006038041 va WO 2013014060 ca hai déu bdc 16 vé cc hop chét quinolin
duge thé tai vi tri 5 va vi tri 7, tuy nhién kiéu thé — nhat 14 tai vi trf 7 — hoan toan khac

so v6i kiéu thé ctia cac hop chat ¢6 cong thie 1 clia sdng ché.

Negoai ra, WO 2015/017610A1 (cong bb ngay 5 thang 2 nam 2015) boc 16 chét
trc ché SYK tuong tu vé mit ciu tao, trong d6 nguyén t& nhan ¢ vi tri 2 1a C bat budc
duoc thé bang R? (tuy nhién, trong cac hop chit cua sang ché nguyén tir nhan & vi tri 2
14 N bét bude duge thé bing metyl). Do vay, hop chat ctia WO 2015/017610A1 1a tuong
tu v& mit ciu tao nhung khong tring véi hop chét cua sang ché. V& mit chirc ning, hop

chét theo sang ché ¢6 d6 chon loc SYK cao.

Céc tac gia sang ché da bt ngd phat hién ra ring, cic hop chét ¢ cong thirc 1 va
1’ va dic biét 1a cac hop chét co cong thirc 1a, 1a°, Ic, 1¢’, ma dugec mo ta sau day, la
dic biét thich hop trong didu tri cac bénh vé hd hép, bénh di tng, bénh lodng xuong,
bénh da diy - rudt, bénh tw mién, bénh viém va cdc bénh thudc hé thong than kinh trung
wong hodc ngoai bién, dic biét 1a trong diéu tri bénh hen, bénh viém miii di ng, bénh
viém khép dang thép, bénh viém da di img, bénh lupus ban do (SLE) va COPD, dic biét

vi tAt ca cac hop chét theo sang ché du thé hién cac kha ning mong mudn sau:
o kha ning e ché SYK cao (dugc phan anh bing céc gia tri ICso “thap” dbi v6i
viéc trc ché SYK)
o kha ning wc ché kinaza Aurora B rit thdp (duoc phan anh bang céac gia tri ICso

“cao” doi vé4i viée ttc ché AURB)
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o kha ning Gc ché kinaza FLT-3 thap (duoc phan anh bang céac gia tri ICso “cao”
dbi véi viéc te ché FLT-3)

o kha nang tc ché kinaza GSK3p thip (duoc phan 4nh bang céc gia tri ICso “cao”
dbi vé6i viée e ché GSK3p)

DAu hiéu nay hoan toan bit ngd dbi v6i ngudi ¢6 hidu biét trung binh trong linh
vuc ndy, vi cac hop chit ¢6 cong thic 1 va 1° theo sang ché c6 mot s khéc biét v& mit
c4u tric quan trong so vé6i hop chét da biét trude day trong linh vuc. Vi dy, cac hop chat
c6 cobng thirc 1 va 1’ theo séng ché khac vé6i cac hop chét 1,6-naphtyridin, quinolon,
pyrido[3,4-b]pyrazin, imidazopyrimidin va triazolopyrimidin da biét trudc ddy & chd,

ching két hop cac dAu hiéu sau:

o tAt ca cac hop chét nay déu ¢ nhing thay ddi co ban khac nhau & hé vong di
vong thom hai vong trung tdm (vi du, nhiing thay ddi co ban din dén hop chét

benzopyrazol, v.v.)

o tAt ca cac hop chit nay déu co sur thé nhom metyl gin véi vi tri E trong cong thirc

1 va /hoac 1’ va
e tAt ca cac hop chét nay déu c6 gbe c6 cong thic T:

0

ol

M

t6t hon 1a gbc c6 cong thie T’
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Ban chét ky thuit ciia sang ché

Muc dich cta sang ché 1a dé xuét hop chét heteroaryl dugc thé va duoc phdm

chira hop chit nay.

Cu thé hon, sang ché d& xuit hop chit c6 cong thiic 1:

M
0 R’
= A
CH N
8 \N/ _— o

trong do:

A duoc chon tir nhém bao gém N va CH;

va trong do:

M dugc chon tir nhém bao gdm -CHa-, -O-, -NH- va -N(C-alkyl)-;
R? duoc chon tir nhém bao gdbm metyl va etyl;

va trong do:

R! duge chon tir nhém bao gdm:

Ce-10-aryl, Het va Hetaryl;

gbc nay tiry ¥ con dugce thé béi mot, hai hodc ba phan tir thé Z,

trong d6 mdi mot Z 1a mot phan tir thé dugc chon tir nhém bao gbm:

-0
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-OH, oxo, -CN, halogen, -Ci-s-alkyl, -O-C.¢-alkyl, -Ci.6-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3), -CO-NHCH3;, -CO-NHa, -(Cis-alkylen)-O-(Ci-3-
alkyl), -O-Het,

gbe nay tuy ¥ con duge thé boi mot, hai hodc ba phan tir thé X,

trong d6 mdi mot X duge chon tir nhém bao gém halogen, -OH, oxo, -C1.4-alkyl, -O-Ci.
s-alkyl, -Cis-haloalkyl, -O-(Cis-alkylen)-Het, Het, Hetaryl, -NH>, -NH(CHs), -
N(CH3)a,

trong d6 phén tir thé X tiy y con dugc thé béi mot, hai hodc ba phén tir thé ctia nhém

dugc chon tir oxo, -OH, halogen va Ci.3-alkyl,
va trong do:
Het dugc chon tir nhém bao gdm:

di vong mot vong 5 dén 6 canh ¢6 1, 2, 3 hoi#ic 4 nguyén tit khac loai ma mdi nguyén tu

doc 1ap v6i nhau duge chon tu N, S va O,

va di vong hai vong 9 dén 11 ¢6 1, 2, 3 hodc 4 nguyén ti khac loai ma mdi nguyén ti

ddc 1ap véi nhau duge chon tt N, S va O;
Hetaryl dugc chon tir nhém bao gbm:

di vong thom mot vong 5 dén 6 canh c6 1, 2, 3 hodc 4 nguyén tir khac loai ma mdi

nguyén ti doc 1ap véi nhau duge chon tir N, S va O;

va di vong thom hai vong 9 dén 11 canh c6 1, 2, 3 hodc 4 nguyén tir khic loai ma mobi

nguyén ti doc 1ap v6i nhau duge chon tir N, S va O;
va muoi dugc dung cua cac hop chat néu trén.

Theo mot phuwong 4n wu ti€n, sang ché d& xuét hop chét co6 cong thirc 1° néu trén:

-10-
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M
o) R

y ~ A
. N\N/ = R

=

trong d6 cac gbc A, Het, Hetaryl, R' va R* dugc xé4c dinh nhu & trén,
va mubi duge dung cia cac hop chat néu trén.

Theo mot phuong &n wu tién khéc, sing ché d& xudt hop chét c6 cong thirc 1 hodc

c6 cong thirc 17 néu trén, trong do:

M la -CHa-;

va trong d6:

R? 1a metyl;

va trong do:

R! duge chon tir nhém bao gdm:

phenyl, Het va Hetaryl,

gbc nay tiry y con dugc thé boi mot, hai hodc ba phan tir thé Z,
trong do mdi mot Z 12 mot ph?m tt thé duogc chon tir nhém bao gém:

-OH, oxo, -CN, halogen, -Ci.¢-alkyl, -O-Ci.¢-alkyl, -Ci-¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CHs),, -CO-NHCH3, -CO-NHoa, -(Ci.3-alkylen)-O-(Ci-3-
alkyl), -O-Het,

gbc nay iy y con dugce thé bi mot, hai hodic ba phan ti thé X,

trong d6 mdi mot X dugc chon tir nhém bao gém halogen, oxo, -Ci4-alkyl, -O-Ci4-

alkyl, -C14-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NH>,

trong do phan tir thé X tury y con duoc thé bdi mot, hai hodc ba phan ti thé ctia nhom
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dugce chon tlir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duge dung ctia cac hop chit néu trén.

Theo mdt phuong an uu tién khéc, sdng ché dé xuét hop chit c6 cong thirc 1a néu

trén:

hodc c6 cong thuc 1a’,

(@]
CH,
= NN
CH;
\N/ ~ i
R ia

trong do:

R! dugc chon tir nhém bao gdm:

phenyl, Het va Hetaryl;

gbc nay tly y con dugc thé bai mot, hai hodc ba ph?m t thé Z,
trong do mdi mot Z 12 mot phﬁn tr thé duoc chon tir nhém bao gf“)m:

-OH, oxo, -CN, halogen, -Ci¢-alkyl, -O-C1.6-alkyl, -Ci-¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3),, -CO-NHCHjs, -CO-NH, -(Ci.3-alkylen)-O-(Ci.3-

-12-



24964

alkyl), -O-Het,
gbc nay tlly y con duge thé béi mot, hai hodc ba phan tir thé X,

trong 46 mdi mot X dugc chon tir nhém bao gdm halogen, oxo, -Ci-alkyl, -O-C4-

alkyl, -Ci.4-haloalkyl, -O-(Ci4-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan i thé X thy y con dugc thé bdi mot, hai hodc ba phén tir thé clia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mubi dugc dung cia cac hgp chét néu trén.

Theo phuong an uu tién khéc, sang ché dé xuit hop chat c6 cong thirc 1a hodc c6

cong thirc 1a” néu trén, trong do R! la:
a) dugc chon tir nhom bao gdm Het va Hetaryl;
gbc nay tiy ¥ con dugce thé bdi mot, hai hodc ba phan tir thé Z,

trong do mdi mét Z 13 mot phﬁn ttr thé dugc chon tir nhom bao g?)m -OH, oxo, -CN,
halogen, -Ci-6-alkyl, -O-C1¢-alkyl, -Ci-6-haloalkyl, xycloalkyl 3 dén 7 canh, Het,
Hetaryl, -CO-N(CH3),, -CO-NHCH3, -CO-NHa, -(Ci-3-alkylen)-O-(Ci.3-alkyl), -
O-Het,

gbe nay ty ¥ con dugc thé bsi mot, hai hoge ba phan tir thé X,
trong do mdi mot X duoc chon tir nhdém bao gém halogen, oxo, -Ci.s-alkyl,
-0-Cj4-alkyl, -C1-4-ha10alky1, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tir thé X tiry y con duge thé bai mot, hai hogic ba phan tir thé cia nhom

dugc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
hodc trong d6 R! 1a:
b) phenyl,
géc nay tuy y con dugc thé boi mot, hai hosic ba ph?m tir thé Z,

trong do mdi mot Z 1a mot phén t thé duge chon tir nhém bao gém, -CN, halogen, -C;i-
s-alkyl, -(C1.3-alkylen)-Hetaryl, -(Ci-3-alkylen)-Het, -Ci.¢-haloalkyl, xycloalkyl 3
dén 7 canh, Het, Hetaryl,

géc nay tuy y con dugc thé boi mdt, hai hoidc ba phén tr thé X,
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trong d6 moi mot X dugc chon tir nhém bao gdm halogen, oxo va -Ci4-alkyl,
va mudi dugc dung cua céc hgp chat néu trén.

Theo mot phuong an uu tién khéc, sang ché @& xuit hop chét c6 cong thirc la

hodc ¢6 cong thic 12’ néu trén, trong do:

R! la:
di vong thom mot vong 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khac loai ma mdi
nguyén tir doc 14p véi nhau duoc chon tir nhom bao gém N, Ovas,

hoic di vong thom hai vong 9 dén 11 canh ¢6 1, 2, 3 ho#c 4 nguyén tit khac loai ma

mdi nguyén ti doc 14p v6i nhau duge chon tir nhom bao gém N,Ovas,

trong d6 gbc R! ndy dugc gin véi phan con lai ctia phan tr thong qua nguyén ti C hodc

thong qua nguyén tir N va tuy y con dugc thé bdi mot, hai hodc ba phén tir thé Z,
trong d6 mdi mot Z 1a mot phén tir thé duoc chon tir nhom bao gdm:

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-O-Ci¢-alkyl, -Ci¢-haloalkyl, xycloalkyl 3 dén 7 canh, Het, Hetaryl, -CO-N(CH3),, -
CO-NHCHjs;, -CO-NHa, -(Ci3-alkylen)-O-(Ci.3-alkyl), -O-Het,

gbe nay tily ¥ con duoc thé boi mot, hai hogc ba phan tir thé X,

trong d6 mdi mot X duge chon tr nhom bao g@)m halogen, oxo, -Ci4-alkyl, -O-Cj.4-

alkyl, -Ci.4-haloalkyl, -O-(Ci4-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tir thé X tuy ¥ con duogc thé boi mot, hai hodc ba phan tir thé ctia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duge dung ctia cac hop chét néu trén.

Theo phuong an uu tién khac, sang ché @& xuét hop chit c6 cong thirc 1a hodc

cong thirc 1a’ néu trén, trong do:

R! duge chon tir nhém bao gdm pyridinyl, pyrimidinyl, pyrazinyl, pyrolyl, imidazolyl,
pyrazolyl, thiophenyl, furanyl, pyrazolopyridinyl, indazolyl, thiazolyl, imidazo-
pyridinyl va indolyl,

trong dé gbc R! nay duoc gin voi phan con lai cia phan tir thong qua nguyén ti C hodc
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thdng qua nguyén ti N va tuy y con duoc thé boi mot, hai hogic ba phan tir thé Z,
trong d6 mdi mot Z 1a mot phan tir thé duge chon tir nhém bao gdm:

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-O-metyl, -O-etyl, O-propyl, O-butyl, -Ci.3-haloalkyl, xycloalkyl 3, 4, 5 hodc 6 canh,
Het, Hetaryl, -CO-N(CH3),, -CO-NHCH3, -CO-NHa, -(Ci3-alkylen)-O-(Ci3-alkyl), -O-
Het,

gbc nay tiy y con dugc thé bai mot, hai hoiic ba phan tir thé X,

trong d6 mdi mot X dugc chon tir nhém bao gdm halogen, oxo, -Ci.4-alkyl, -O-C14-

alkyl, -Ci.4-haloalkyl, -O-(C1.4-alkylen)-Het, Het, Hetaryl, -NHa,

trong d6 phan tir thé X tlly ¥ con dugce thé boi mot, hai hodc ba phan tir thé ctia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duoc dung ctia cdc hop chét néu trén.

Theo phuong 4n uu tién khéc, sang ché dé xuét hop chit c6 cong thuc 1a hodc c6

cong thirc 1a’ néu trén, trong do:

R! 1a phenyl,

gbc nay tity ¥ con dugce thé béi mot, hai hodc ba phin tir thé Z,
trong d6 moi mot Z 1a mot phﬁn t& thé duoc chon tir nhém bao gbm

-OH, oxo, -CN, halogen, -Ci.¢-alkyl, -O-Ci¢-alkyl, -Ci-¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3), -CO-NHCHjs, -CO-NH>, -(Ci-3-alkylen)-O-(Ci.3-
alkyl), -O-Het,

gbc nay tly ¥ con dugce thé bdi mot, hai hodc ba phan tir thé X,

trong do mdi mot X duoc chon tir nhoém bao gE”)m halogen, oxo, -Ci4-alkyl, -O-Ci.4-

alkyl, -Ci-4-haloalkyl, -O-(C14-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tir thé X tuy ¥ con duoc thé boi mot, hai hodc ba phin tir thé cia nhém

dwoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duge dung cuia cac hgp chét néu trén.

Theo phuong an dac biét uu ti€n, sang ché dé xuit hop chét c6 cong thirc 1a hodc
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cbng thirc 1a’ néu trén, cac hop chit nay duoc chon tir nhém bao goém:

0 Khéng dbi xtmg

O Khong déi xim Iy
n Khéng dbi xtng 8 e & N
o

" N
—N
SN y” SN NN Ny
\/ \ =\~ AN \ /
\ N
033

° Khong dbi xtmg

z
~z

ZT

o Khoéng dbi xtmg )
(o} Khéng doi xting

H
% Nﬁé
_N‘ B o
N { Nn
~N
N/ N = N |
E \N/ > O
OH
b b

o o
H Khéng déi xtmg
A L. . (@)
o Khéng ddi ximg
H ° "~ N
A A . —N
i Khong doi ximg =
]\
[e] o) N/N
" N H
— NH
N\ = =
N
Lo»
/
N N
F "i‘ 0
F S b

-16-



24964

H 0 Khong dbi ximg

H Khéng dbi ximg o

Hﬁé Khéng dbi xung
@]

v ,°  Khongddiximg H ,° Khongddixing
N

Khong dbi ximg

H
N

o

o
‘S
\ - —
A NN
\N/ Pz O\
o —N
| Q
0 \

b b 3

(o} Khong déi xtimg

N . O Khongddiximg
N
o]
" N

\ =
=

N

| n




y 0 Khong dbi ximg

" N

\
\
/)

z

0  Khong dbi xing

H
N
o
" N
N\ — /
N
B,
/
N
\
>
(0] A o
Hﬁé Khéng doi xing
o]
" N

\

24964

O ‘ 0 A s
¥ Khéng ddi ximg Hﬁ? Khong dbi xtimg

o} 0
" SN >~ N
—N
N\ = \
NT NF NP N
F N
N
F e \
95 2
H 0 Khong dbi xing H o Khong dbi xtng

(o)
" N
-——N\ _ / \
N \ N
/
r\>7

0  Khong dbi xung

" Khong dbi xtmg H
Nﬁé Nﬁé
(o)

Khéng dbi xtng

o}
" N
- \N/ /

W0

Z\
U

©  Khong dbi xting

ZT

-18-



24964

“ O Khong dbi xing

. H
H Khong doi xtimg N
? O

o Khong déi xting o Khong doi ximg

H
N

) O Khong dbi ximg N
] Khong dbi xung H o Khong do6i ximg
? i

—N
~ N NN \ \N
—N )
- \ _ NS O N
PN "
lo] \ \

b > 3 >

o) a A ., A=
% Khong doi ximg O Khéng d6i ximg
SN
\ _ r" SN
™\ N F
N /N N I N’<

va mudi dugce dung cia cac hop chat néu trén.

Theo phuong 4n uu tién khéc, sang ché d xuat hop chét c6 cong thirc lc:

(e}
H
N
CH,
—
CH; N
/ 1
N
R ic

hodc c6 cong thuc 1c’:
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0]
H
CH,
T~
CH;
/ 1
N R ic

trong do:

R! dugc chon tir nhém bao gbm:

phenyl, Het va Hetaryl;

gbe nay tiry y con dugc thé bsi mot, hai hoic ba phan tir thé Z,
trong d6 mdi mot Z 1a mdt phﬁn tr thé duoc chon tir nhém bao g@)m:

-OH, oxo, -CN, halogen, -Ci-¢-alkyl, -O-C.¢-alkyl, -Ci.¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3),, -CO-NHCH3, -CO-NH,, -(Ci3-alkylen)-O-(Ci3-
alkyl), -O-Het,

gbc nay tiy ¥ con duoc thé béi mot, hai hodc ba phan tir thé X,

trong d6 mdi mot X dugc chon tir nhém bao gbm halogen, oxo, -Ci4-alkyl, -O-C1.4-

alkyl, -Ci.4-haloalkyl, -O-(C1.s-alkylen)-Het, Het, -NHa,

trong d6 phan tir thé X tuy y con duoc thé bai mot, hai hodc ba phan tir thé clia nhém

dugc chon tlr oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duge dung ciia cac hop chét néu trén.

Theo phuong an uu tién khéc, sang ché dé cap dén céc hop chét c6 cong thirc 1c

hodc cong thirc 1¢’ néu trén, trong d6 R! 1a
a) dugc chon tir nhém bao gdm Het va Hetaryl,
gbc nay tiy ¥ con duge thé boi mot, hai hodc ba phén tir thé Z,

trong do mdi mot Z 1a mot phén tr thé duoc chon tir nhém bao gém -OH, oxo, -

CN, halogen, -C1.-¢-alkyl, -O-C1.¢-alkyl, -Ci¢-haloalkyl, xycloalkyl 3 dén 7 canh,
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Het, Hetaryl, -CO-N(CH3s),, -CO-NHCH3, -CO-NH,, -(Cis-alkylen)-O-(Ci.3-
alkyl), -O-Het,

gbc nay tiy ¥ con dugc thé béi mét, hai hoic ba phan tir thé X,
trong d6 mdi mdt X duoc chon tir nhém bao gbm halogen, oxo, -Ci.4-alkyl,
-O-Cj4-alkyl, -Ci4-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHa,

trong d6 phan tir thé X tiy y con dwoc thé boi mot, hai hodc ba phan tir thé cia
nhom duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-
butyl,

hoic trong d6 R! 1a:
b) phenyl,
gbc nay tiry ¥ con duge thé boi mot, hai hodic ba phan tir thé Z,

trong do mdi mot Z 1a mot phén tr thé dugc chon tr nhém bao g@)m, -CN,
halogen, -Ci.6-alkyl, -(Ci-3-alkylen)-Hetaryl, -(Ci-3-alkylen)-Het, -Ci-¢-haloalkyl,
xycloalkyl 3 dén 7 canh, Het, Hetaryl,

gbc nay tiy ¥ con dwoc thé boi mét, hai hodc ba phan tir thé X,
trong d6 mdi mdt X dugc chon tir nhém bao g6m halogen, oxo va -C1.-alkyl,
va mudi dugc dung cia cac hop chat néu trén.

Theo m6t phuong an uu tién khac, sdng ché dé cap dén cac hop chét cong thirc

l¢ hodc cong thuc 1¢’, trong do:
R! Ia:
di vong thom mot vong 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khac loai ma mdi

nguyén ti doc 1ap vdi nhau duge chon tir nhom bao gf”)m N,Ovas,

hoac di vong thom hai vong 9 dén 11 canh ¢6 1, 2, 3 hoic 4 nguyén tir khac loai ma

mdi nguyén tir doc 14p v6i nhau duge chon tir nhém bao g(‘?)rn N,Ovas,

trong d6 gbc R nay dugc gén v6i phan con lai ctia phan tir thong qua nguyén tir C hodic

thong qua nguyén ti N va tiy y con dugc thé boi mot, hai hodc ba phan tir thé Z,

trong d6 mdi mot Z 1a mot phén tir thé duoc chon tir nhém bao gbm:
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-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-O-Ci.¢-alkyl, -Ci.¢-haloalkyl, xycloalkyl 3 dén 7 canh, Het, Hetaryl, -CO-N(CHs),, -
CO-NHCHjs, -CO-NHa, -(Ci3-alkylen)-O-(Ci-3-alkyl), -O-Het,

gbc nay ty y con dugc thé boi mot, hai hodc ba phan tir thé X,

trong d6 mdi mdt X dugc chon tr nhém bao gdm halogen, oxo, -Ci4-alkyl, -O-C4-

alkyl, -Ci-4-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, -NHo,

trong d6 phan tir thé X tury ¥ con dugc thé boi mot, hai hogc ba phan tir thé clia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi dugc dung cta cac hop chat néu trén.

Theo phuong an wu tién khéc, sang ché dé cap dén céc hop chét c6 cong thirc 1c

hodc cong thic 1¢’ néu trén, trong do:

R! dugc chon tir nhém bao gdm pyridinyl, pyrimidinyl, pyrazinyl, pyrolyl, imidazolyl,
pyrazolyl, thiophenyl, furanyl, pyrazolopyridinyl, indazolyl, thiazolyl, imidazo-
pyridinyl va indolyl,

trong d6 gbc R! nay dugc gin v6i phan con lai ctia phan tir thong qua nguyén ti C hogic

thong qua nguyén ti N va tiy y con dugc thé bai mot, hai hodc ba phan tir thé Z,
trong do mbi mot Z 1a mot phén t&r thé duoc chon tir nhém bao gém:

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-O-metyl, -O-etyl, O-propyl, O-butyl, -Ci-3-haloalkyl,xycloalkyl 3, 4, 5 hodc 6 canh,
Het, Hetaryl, -CO-N(CH3)2, -CO-NHCHj3, -CO-NHz, -(C1-3-alkylen)-O-(Ci.3-alkyl), -O-
Het,

gbc nay try ¥ con dugce thé bdi mot, hai hodc ba phan tir thé X,

trong d6 mdi mdt X duge chon tir nhém bao gdm halogen, oxo, -Ci4-alkyl, -O-C1.4-

alkyl, -Ci.4-haloalkyl, -O-(C14-alkylen)-Het, Het, -NHo,

trong d6 phén tir thé X tiy y con duge thé b&i mot, hai hodc ba phin tir thé ciia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,

va muoi duoc dung cia cic hop chat néu trén.
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Theo phuong an wu tién khéc, sang ché dé xut cac hop chét c6 cong thic 1¢ hodc

cong thic 1¢’ néu trén, trong do:

R! 1a phenyl,

gbc nay ty ¥ con duoc thé boi mot, hai hodic ba phén tir thé Z,
trong d6 mdi mot Z 1a mot phén tir thé duoc chon tir nhém bao gbm:

-OH, oxo, -CN, halogen, -Ci.¢-alkyl, -O-Ci.6-alkyl, -Ci-¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3)2, -CO-NHCH3, -CO-NHa, -(Cis-alkylen)-O-(Ci.3-
alkyl), -O-Het,

gbc nay tly ¥ con duge thé boi mot, hai hodic ba phan tir thé X,

trong d6 mdi mdt X duogc chon tr nhém bao gém halogen, oxo, -Ci4-alkyl, -O-Cj.4-

alkyl, -Ci.4-haloalkyl, -O-(Ci4-alkylen)-Het, Het, -NHoa,

trong d6 phan tir thé X tiy ¥ con dugc thé boi mot, hai hodc ba phan tir thé ctia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duoc dung ctia cic hop chit néu trén.

Theo phuong an dac biét uvu tién, sang ché dé xuét cac hop chét co cong thiic 1c

hodc cong thirc 1¢’ néu trén, cac cong thirc nay duoc chon tir nhém bao gom:
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o) Khong déi ximg

b
va mudi dugc dung cta cac hgp chat n€u trén.

Theo khia canh khac, sang ché dé& xuat hop chét trung gian dugc chon tir nhém

bao gdm cdng thirc 6:

hop chét c6 cong thirc 7:

hop chét c6 cong thirc 8:
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CH;—Nvéng 1

va hop chit c6 cong thire 11:

/// —
CH3-—N, vong 1
X 11

trong d6 R! nhu dugc x4c dinh ¢ trén hodc nhu dugc xac dinh trong diém yéu cau
bao hd 1 va trong d6 Hal 1a Cl hodc Br
va trong d6 PG 1a nhoém bao vé dugce chon tir nhém bao gdm benzyl, 1-phenyletyl,
1-(4-metoxyphenyl)etyl.
Theo khia canh khéc, sing ché dé xuit hop chét trung gian dugc chon tir hop chét
c6 cong thire 10.2:

H

S

-—N _
N Brio..

Theo khia canh khéc, sang ché dé xuit mot trong s6 céc hop chét ¢6 cong thic 1
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ho#ic 1’ néu trén (hodc cong thirc phu bt ky trong sb cac cong thire phu 1a, 1a°, Ic, 1¢%)

dé diéu tri bénh ma bénh nay c6 thé dugc diéu tri b'flng cach trc ché enzym SYK.

Theo khia canh khéc, sang ché dé xult mot trong sb cac hop chét c6 cong thuc 1
hozic 1° néu trén (hodc cong thirc phu bat ky trong s6 cac cong thic phu 1a, 1a°, Ic, 1¢”)
dé didu tri bénh duogc chon tir nhém bao gdbm bénh viém miii di img, bénh hen, COPD,
hoi chung suy hd hap cip & ngudi 16n, viém phé quan, bénh u lympho té bao B, viém
da va viém da tiép xuc, bénh viém da di tng, viém mii - két mac di ung, bénh viém
khép dang thap, hoi chiing khang phospholipit, bénh Berger, hoi ching Evans, bénh
viém loét dai trang, bénh viém cau than dua vao khang thé di ung, bénh giam bach cau
hat, hoi chitng Goodpasture, bénh viém gan, ban di itng Henoch-Schonlein, bénh viém
mach mau qua man, bénh thiéu méu tan mau min dich, bénh thiéu méau tan mau tu
mi&n, ban xuét huyét giam tidu ciu ty mién, hoi chimg Kawasaki, bénh viém két mac di
mg, bénh lupus ban do, bénh viém thén lupus, bénh u lympho té bao vo, bénh giam
bach cdu trung tinh, bénh xo cling cot bén teo co khong mang tinh gia dinh, bénh xo
ctrng dong mach, bénh Crohn, bénh da xo cliing, bénh nhuoc co ndng, bénh lodng xuong,
cac bénh tiéu xuong, bénh thiéu xuong, bénh Véy nén, hoi chirng Sjogren, bénh xo cung
bi, bénh u lympho té bao T, bénh may day / phi mach, bénh u hat cia Wegener va bénh
ti€u chay md.

Theo khia canh khac, sang ché d& xuét cic hop chét c6 cong thic 1 hodc 1° néu
trén (hodc c6 cdng thirc phu bat ky trong s6 cac cong thirc phu 1a, 1a’, 1c, 1¢) dé diéu
tri bénh dugc chon tir nhdém bao g6m bénh hen, COPD, bénh viém miii di ing, h0i chung
suy ho hép cép & nguoi 1on, viém phé quan, bénh viém da di ing, viém da tiép xuc, ban
Xuét huyét gidm tiéu cau tu mién, bénh viém khép dang thép, bénh lupus ban do, bénh

viém théan lupus va viém miii - két mac di ing.

Theo khia canh dic biét wu tién khéc, sdng ché d& xut cac hop chét co cong thirc
1 hodc 1’ néu trén (hoac c6 cong thirc phu bét ky trong sb cac cong thirc phu 1a, 12, 1c,
1¢*) @ diéu tri bénh dwoc chon tir nhém bao gdm bénh hen, COPD, bénh viém miii di
ng, bénh viém da di g, bénh lupus ban dd, bénh viém thén lupus va bénh viém khép

dang thép.

Theo khia canh khéc, sang ché @& xuét duoc phém chira mot hoac nhiéu hop chét
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c¢6 cong thire 1 hodc 17 néu trén (hodc c6 cong thirc phu bat ky trong s céc cong thuc

phu 1a, 1a’, Ic, 1c’) va ta dugc dugc dung.

Theo khia canh khac, sang ché @& xuit dugc phém chtra mdt hodc nhiéu hop chét
c6 cong thirc 1 hodc 1’ néu trén (hodc c6 cong thirc phu bat ky trong sb cac cong thirc
phu la, 1a’, Ic, 1¢’) két hop véi mot hoat chét duogc chon tir nhém bao gém céc chét
khang cholin, chit huéng giao cam betamimetic, corticosteroit, chét trc ché PDE4, chét
trc ché EGFR, chit d6i khang LTD4, chit trc ché CCR3, chit &rc ché iNOS, chat ddi
khang CRTH2, chét tic ché enzym HMG-CoA reductaza va NSAID.

MG ta chi tiét sang ché
Thuat ngit va cac dinh nghia dugc st dung

Trir khi duge quy dinh theo cach khéc, tit ca cac phan tir thé 14 doc 14p v6i nhau.
Vi dy, néu nhu nhiéu nhém Ci-¢-alkyl 12 cac phan tir thé c6 thé tai mot nhom, vi du trong
truong hop ba phan tir thé, thi Ci-s-alkyl doc 1ap v6i nhau c6 thé 14 metyl, n-propyl va
tert-butyl.

Trong pham vi ctia don sang ché, theo dinh nghia vé céac phan tir thé c6 thé, cac
phin tir thé nay ciing ¢6 thé dugc trinh bay & dang mot cAu trac. Ky hiéu (*) trong cdu
trac cua phin ttr thé can dwoc hiéu c6 nghia 14 diém lién két voi phan con lai ciia phan
ta. Ngoai ra, nguyén tir cua phan tir thé tiép sau diém lién két dugc hiéu c6 nghia 1a
nguyén tr & vi tri s6 1. Do d6, vi du cac nhém N-piperidinyl (I), 4-piperidinyl (II), 2-tolyl
(IID), 3-tolyl (IV) va 4-tolyl (V) dugc trinh bay nhu sau:

*\N * * * *
O, ., o, U, Q.
I IT III 1A A%

Néu nhu khong c6 ky hiéu (*) trong ciu tric ctia phan tir thé, thi mdi mot nguyén
tir hydro c¢6 thé dugc loai ra tai phén tir thé va do d6, héa tri gidi phong ra cé thé ding

lam vi tri gén két vi phan con lai ctia phan tir. Do d6, vi du, nhém VI

CL

c6 thé 1a 2-tolyl, 3-tolyl, 4-tolyl va benzyl.

VI
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Khéc véi ky hidu * trong pham vi ctia don sang ché, ky hiéu X; ciing duoc hidu
1a diém lién két ctia nhom R! véi chu tric c6 cong thire 1 va X» 13 diém lién két coa
nhom R2 véi ciu triic ¢6 cong thirc 1.

Thuat ngit "Ci-s-alkyl" (bao gdm ca nhém ma né 1a mot phan cta cac nhém khac)
c6 nghia 1a nhom alkyl phan nhanh va khong phan nhanh c6 1 dén 6 nguyén tir cacbon
va thuat ngtt "Cy-3-alkyl" c¢6 nghia la nhém alkyl phan nhanh va khong phan nhanh ¢6 1
dén 3 nguyén tir cacbon. Do d6, "Ci-s-alkyl" biéu thi nhém alkyl phan nhanh va khéng
phén nhanh c6 1 dén 4 nguyén tir cacbon. Nhém alkyl ¢6 1 dén 4 nguyén tir cacbon 13
duoc wu tién. Vi du v& nhém nay bao gbm: metyl, etyl, n-propyl, iso-propyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl hodc hexyl. Nhitng chit
viét tit Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, -Bu, v.v., tlly ¥ ciing ¢6 thé dugc str dung cho céc
nhém néu trén. Trir khi dugc quy dinh theo cach khac, cidc dinh nghia propyl, butyl,
pentyl va hexyl bao gdm tit ca dang ddng phan c6 thé cua cac nhém mong mudn. Do
do, vi du, propyl bao gdm n-propyl va iso-propyl, butyl bao gbm iso-butyl, sec-butyl va
tert-butyl, v.v.

Thuét ngft "Ci-s-alkylen" (bao gdm ci nhém ma né 1a mot phan cta cic nhém
khac) c6 nghia 1a nhém alkylen phan nhanh va khong phan nhénh c6 1 dén 6 nguyén tir
cacbon va thuét ngit "Ci-s-alkylen" c6 nghia 1a nhém alkylen phan nhénh va khong phan
nhénh c6 1 dén 4 nguyén tir cacbon. Nhom alkylen c6 1 dén 4 nguyén tir cacbon 1a dugc
wu tién. Vi du v& nhém nay bao gdm: metylen, etylen, propylen, 1-metyletylen, butylen,
1-metylpropylen, 1,1-dimetyletylen, 1,2-dimetyletylen, pentylen, 1,1-dimetylpropylen,
2,2 -dimetylpropylen, 1,2-dimetylpropylen, 1, 3-dimetylpropylen hodc hexylen. Trir khi
duoc quy dinh theo cach khac, cac dinh nghia propylen, butylen, pentylen va hexylen
bao gdm tit ca dang ddng phan c6 thé cua cac nhém mong mudn cé sd lwgng cacbon
nhu nhau. Do d6, vi du, propyl ciing bao gdm 1-metyletylen va butylen bao gbm 1-

metylpropylen, 1,1-dimetyletylen, 1,2-dimetyletylen.

Néu nhu mach cacbon dugc thé béi mot nhém ma nhém nay cling véi mot hodc
hai nguyén tit cacbon cia mach alkylen tao thanh vong cacbon vong c6 3, 5 hodc 6

nguyén ttr cacbon, vong nay bao gom, khong ké cac vong khac, cac vong minh hoa sau:
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Thuét ngit "Cz-s-alkenyl" (bao gdm ca nhém ma né 1a mot phan cla cac nhém
khac) c6 nghia la nhom alkenyl phan nhanh va khong phan nhanh c6 2 dén 6 nguyén tir
cacbon va thuét ngit "C»r-s-alkenyl" c6 nghia la nhém alkenyl phan nhanh va khong phan
nhénh c6 2 dén 4 nguyén tir cacbon, v6i didu kién cdc nhém nay co it nhat mot lien két
d6i. Nhém alkenyl c¢6 2 dén 4 nguyén tir cacbon 1a duoc wu tién. Céc vi du bao gdm:
etenyl hodc vinyl, propenyl, butenyl, pentenyl hodc hexenyl. Trir khi dugc quy dinh theo
céch khac, cac dinh nghia propenyl, butenyl, pentenyl va hexenyl bao gdm tit ca dang
dbng phan c6 thé ctia cac nhém mong mudn. Do d6, vi du, propenyl bao gdm 1-propenyl
va 2-propenyl, butenyl bao gbdm 1-, 2- va 3-butenyl, 1-metyl-1-propenyl, 1-metyl-2-

propenyl v.v.

Thuét ngit "Ca-¢-alkenylen" (bao gdm ca nhém ma né 13 mot phén ctia cac nhém
khac) c6 nghia 1a nhom alkenylen phan nhanh va khong phan nhanh c6 2 dén 6 nguyén
tir cacbon va thuét ngit "Cz-s4-alkenylen" c6 nghia 1a nhém alkylen phan nhénh va khong
phan nhanh c6 2 dén 4 nguyén tir cacbon. Nhém alkenylen ¢6 2 dén 4 nguyén tir cacbon
1a dugce wu tién. Vi du v& nhom nay bao gdm: etenylen, propenylen, 1-metyletenylen,
butenylen, 1-metylpropenylen, 1,1-dimetyletenylen, 1, 2-dimetyletenylen, pentenylen,
1,1-dimetylpropenylen, 2,2-dimetylpropenylen, 1, 2-dimetylpropenylen, 1, 3-
dimetylpropenylen hodc hexenylen. Trur khi dugc quy dinh theo cach khac, céc dinh
nghia propenylen, butenylen, pentenylen va hexenylen bao gbm tét ca dang ddng phan
c6 thé ctia cac nhém mong mudn c6 s lugng cacbon nhu nhau. Do d6, vi dy, propenyl
cling bao gébm I-metyletenylen va butenylen bao gdm 1-metylpropenylen, 1, 1-
dimetyletenylen, 1, 2-dimetyletenylen.

Thuat ngi "aryl" (bao gdm ca cdc nhém ma la mot phén ctia cac nhém khéc) cb
nghia 1a cac hé vong thom c6 6 hodc 10 nguyén tir cacbon. Céc vi du bao gbm: phenyl
hoic naphtyl, nhom aryl duge vu tién 1a phenyl. Trir khi dugc quy dinh theo cach khac,
cdc nhém thom c6 thé dugc thé béng mot hodc nhidu nhém dugc chon tir trong sb metyl,

etyl, iso-propyl, tert-butyl, hydroxy, flo, clo, brom va iot.

Thuét ngtt "aryl-Ci.¢-alkylen" (bao gdm ca cac nhém ma la mot phén cta cac
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nhém khac) c6 nghia 1a nhém alkylen phan nhanh va khéng phan nhanh c6 1 dén 6
nguyén tir cacbon, nhém nay dugc thé bang hé vong thom cé 6 hodc 10 nguyén tir
cacbon. Cac vi du bao gdm: benzyl, 1- hodc 2-phenyletyl hodc 1- hodc 2-naphtyletyl.
Tru khi dugc quy dinh theo cach khac, cdc nhém thom c6 thé duoc thé béng mot hoac
nhiéu nhém duge chon tir trong sd metyl, etyl, iso-propyl, fert-butyl, hydroxy, flo, clo,

brom va iot.

Thuét ngit "heteroaryl-Ci.¢-alkylen" (bao gdm ca cdc nhém ma 12 mot phan ciia
céc nhom khac) c6 nghia 13 - tham chi ngay ca cac nhém nay di duge bao gém trong
"aryl-Ci.s-alkylen" - cdc nhém alkylen phan nhénh va khong phan nhénh c6 1 dén 6
nguyén tir cacbon, nhém nay dugc thé bing heteroaryl.

Néu khéng dugc xac dinh cu thé theo cach khac, heteroaryl thudc loai nay bao
gém cac nhém di vong thom 5 hodc 6 canh hodc cdc vong heteroaryl hai vong 5 dén 10
canh ma ching c6 thé chira mdt, hai, ba hoic bbn nguyén tr khac loai dugc chon tu
trong sd oxy, luu huynh va nito, va chira nhidu lién két d6i lién hop khién cho hé thom
dugc tao ra. Sau day 1a vi du vé nhom di vong thom 5 hozic 6 canh hodc vong heteroaryl

hai vong;:

RN NN R RN RORARRe:
(7 2 () DI 000 ¢

N

@@ J@Ei@O@ﬁ@t@Co

Trir khi dugc quy dinh theo céch khéc, cic heteroaryl nay co6 thé duoc thé bang
mot hodc nhidu nhém dugc chon tir trong s6 metyl, etyl, iso-propyl, tert-butyl, hydroxy,

flo, clo, brom va iot.

Sau day 1a cac vi du vé heteroaryl-C.¢-alkylen:
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Thuat ngit "Ci-s-haloalkyl" (bao gdm ca cac nhém ma 13 mdt phan cia cac nhém
khac) c6 nghia 1a nhém alkyl phan nhanh va khong phan nhanh c6 1 dén 6 nguyén ti
cacbon, nhém ndy duoc thé bang mot hoic nhiéu nguyén tir halogen. Thuit ngit
"Ci-s-alkyl" c6 nghia 1a nhém alkyl phan nhanh va khong phan nhanh c¢6 1 dén 4 nguyén
t&r cacbon, nhém nay duoc thé bang mot hodc nhidu nguyén tir halogen. Nhom alkyl c6
1 dén 4 nguyén tir cacbon la dugc vu tién. Céc vi du bao gém: CF;, CHF,, CHYF,
CH:CFs.

Thuat ngit "Cs-7-xycloalkyl" (bao gdm ca cdc nhém ma 12 mdt phan ctia cac nhém
khac) c6 nghia 12 nhém alkyl vong c6 3 dén 7 nguyén tir cacbon, néu khong duoc xac
dinh cu thé theo cach khac. Céc vi du bao gdm: xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl hodc xycloheptyl. Trir khi dugc quy dinh theo cach khéac, nhom alkyl vong
¢6 thé dugc thé bang mot hodc nhidu nhém duoc chon tir trong sé metyl, etyl, iso-propyl,

tert-butyl, hydroxy, flo, clo, brom va iot.

Néu khong dugc xédc dinh cu thé theo cach khac, thuit ngit "Cs-10-xycloalkyl"
cling c6 nghia la nhém alkyl mot vong c6 3 dén 7 nguyén tir cacbon va ciing c6 nghia 13
nhém alkyl hai vong ¢6 7 dén 10 nguyén tir cacbon, hoic nhém alkyl mot vong ma dugc

tao cAu bang it nhit mot cau Ci3-cacbon.

Trir khi duwoc quy dinh theo cach khac, thuét ngir "vong di vong" hodc "di vong"
c6 nghia 14 vong di vong 5, 6 hodc 7 canh, no, no mot phﬁn hodc khong no ma ching cé
thé chira mot, hai hoic ba nguyén tir khéc loai, dugc chon tir trong sb oxy, luu huynh va
nito, trong khi vong c6 thé dugc lién két v6i phan tit thong qua nguyén tir cacbon hoic
thong qua nguyén tu nito, néu nhu ¢6 mdt nguyén tir nay. Mic dit dugc bao gdm boi
thuat ngir "vong di vong" hodc "di vong", nhung thuét ngit "vong di vong no" dé cap
dén cac vong no 5, 6 hodc 7 canh. Céc vi du bao gém:

DR NSSORGRGRORGRE

2
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Maic du dugce bao gém bdi thuat nglt "vong di vong" hodc "nhém di vong", nhung
thuat nglt "nhém di vong no mot phﬁn" dé cap dén cac vong 5, 6 hodc 7 canh, no mdt
phén ma ¢6 chira mot hodc hai lién két d6i, khong co nhiéu lién két doi duoc tao ra dén
muc hé thom duoc tao ra, trir khi dugc xac dinh cu thé theo cach khéc. Cac vi du bao

gom:

33 Q00000

Mic du dugc bao gdm béi thuat ngit "vong di vong" hodc "di vong", nhung thuét
ngtt "vong di vong thom", "nhém di vong khong no" hodc "heteroaryl" dé cap dén cac
nhém di vong thom 5 hodc 6 canh hodc cac vong heteroaryl hai vong 5 dén 10 canh ma
chung c6 thé chira mot, hai, ba hodc bdn nguyén tir khac loai, dugc chon tir trong sb 0Xy,
lru huynh va nito, va chtra nhiéu lién két doi lién hop khién cho hé thom dugc tao ra,

trir khi khong dugce xéc dinh cu thé theo cach khac. Vi du vé& nhém di vong thom 5 hozc

6 canh bao gdm:
0 Ne = — 0 N 0 X
&N
7 () ol oNe

Trir khi dugce néu theo cach khac, vong di vong (hodc di vong) c6 thé duoc tao ra

¢6 nhom keto. Cac vi du bao gobm:

\\ .0 Q\,O 0 Q
° HN N N
é i(/ N N OSO @Oz K/:T o

9
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Mic di duoc bao gdm bdi thudt ngit "xycloalkyl", nhung thuét ngit "xycloalkyl

hai vong" théng thudng dé chi vong cacbon hai vong 8, 9 hogc 10 canh. Céc vi du bao

hAhAPRAMATD A D

Mic du da duoc bao gdm bai thuét ngit "di vong", nhung thuat ngit "di vong hai

gom

vong" thuong dé chi vong hai vong 8, 9 hoic 10 canh ma ching c6 thé chtra mét hoic
nhiéu nguyén tr khéac loai, t6t hon 1 dén 4, t&t hon nita 1 dén 3, thAm chi tdt hon nita 1
dén 2, t6t nhét 12 1 nguyén tir khac loai, dugc chon tir trong sd oxy, luu huynh va nito,
trir khi khong dugc xé4c dinh cu thé theo cach khac. Vong co thé dugc lién két véi phan
tir thong qua nguyén tir cacbon ctia vong hodc thong qua nguyeén tir nito cia vong, néu

¢6 mot nguyén tu nay. Cac vi du bao gom:

N

Mic du da duge bao gdm boi thuat ngit "aryl", nhung thuit ngit "aryl hai vong"
d8 chi vong aryl hai vong 5 dén 10 canh ma c6 chtra céc lién két doi lién hop da dé tao

ra mot hé thom. Mdt vi du v& aryl hai vong d6 13 naphtyl.

Mic di dd dugc bao gdm trong thudt ngit "heteroaryl”, nhung thudt ngit
"heteroaryl hai vong" dé chi vong heteroaryl hai vong 5 dén 10 canh ma né c6 thé chia
mot, hai, ba hodc bdn nguyén tr khéc loai, dugc chon tur trong sb oxy, luu huynh va
nito, va chira céc lién két doi lién hop du dé tao ra mot hé thom, trir khi dugc xac dinh

cu thé theo cach khac.

Mic di duge bao gdbm boi thuat ngit "xycloalkyl hai vong" hodc "aryl hai vong",
nhung thuét ngit "xycloalkyl ngung tu" hodc "aryl ngung tu" dé chi cac vong hai vong,
trong d6 cau phan tach cic vong dé chi mot lién két don truc tiép. Sau day 1a cac vi du

vé xycloalkyl hai vong ngung tu:

D D O a0 00 0
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Mic du dugc bao gdm bai thut ngit "di vong hai vong" hodc "heteroaryl hai
vong", nhung thuat nglt "di vong hai vong ngung tu" cua "heteroaryl hai vong ngung
tu" dé chi cac di vong hai vong 5 dén 10 canh ma c6 chira mdt, hai, ba hodc bbn nguyén
ttr khéc loai, dugc chon tir trong sb oxy, luu huynh va nito va trong d6 ciu phan tach
cac vong dé chi mot lién két don truc tiép. Ngoai ra, "heteroaryl hai vong ngung tu" con
chtra cac lién két ddi lién hop du dé tao ra mot hé thom. Céc vi du bao g@)m pyrolizin,
indol, indolizin, isoindol, indazol, purin, quinolin, isoquinolin, benzimidazol,
benzofuran, benzopyran, benzothiazol, benzothiazol, benzoisothiazol, pyridopyrimidin,

pteridin, pyrimidopyrimidin,
N N N N N HN N \N M N
C0 Uy U Wy K5 R0 Uy
3 N b 3 H b b H S
S o
Oy O
N o

"Halogen" trong pham vi bdo ho cua sang ché dé chi flo, clo, brom hodc iot. Trir

khi duoc thdng bao ngugc lai, flo, clo va brom dugc xem la céc halogen dugc vu tién.

Hop chét c6 cong thiic chung 1 hodic 17 ¢6 thé c¢6 cac nhom axit, chil yéu 13 nhém
cacboxyl va/hodc cic nhém kiém, vi du nhu nhém chirc amino. Do d6, hop chét c6 cong
thirc chung 1 hodc 1° ¢c6 thé c6 mat & dang céc mudi bén trong, nhu mudi voi axit vo co
duoc dung nhu axit clohydric, axit sulphuric, axit phosphoric, axit sulphonic hodc axit
hitu co (vi du nhu axit maleic, axit fumaric, axit xitric, axit tartaric hodc axit axetic) hodc
nhu mubi véi kiém duoc dung nhu céc kim loai kim hozc kim loai kiém thd hydroxit
hoidc cacbonat, kém hodc amoni hydroxit hodc cidc amin hitu co vi du nhu dietylamin,

trietylamin, trietanolamin, khong ké céc hop chét khac.

Nhu d3 néu & trén, hop chét c6 cong thirc 1 hodc 17 ¢6 thé dwgc chuyén ddi thanh
mudi cia chung, nhét 13 viéc sir dung & dang duoc phim 1am mudi chip nhan dugc vé
mat sinh ly va mudi duoc dung ctia ching. Mot mit, cac mudi ndy c6 thé c6 mit & dang
mudi cong axit chdp nhan dugc vé mit sinh Iy va dugc dung ctia hop chét c6 cong thirc
1 v6i cac axit v co hodc axit hitu co. Mac khac, hop chét c6 cong thire 1 hodc 1° khi R

12 hydro c6 thé dugc chuyén ddi bang cach phan tng véi cic kiem vo co thanh mudi
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chép nhén dugc vé mit sinh 1y va duge dung véi cac cation kim loai kiém hodc kiém
thd 1am ion ddi. Mudi cong axit c6 thé dugc diéu ché, vi du nho st dung axit clohydric,
axit bromhydric, axit sulphuric, axit phosphoric, axit metansulphonic, axit axetic, axit
fumaric, axit suxinic, axit lactic, axit xitric, axit tartaric hodc axit maleic. Cling c6 thé
str dung cac hdn hop cia cc axit néu trén. Pé diéu ché cac mubi kim loai kiém va kiém
thd cia hop chit c6 cong thirc 1 hodc 17, trong d6 R biéu thi hydro, tot hon 1 sir dung
céc hydroxit va hydrit kim loai kiém va kiém thé, trong d6 cac hydroxit va hydrit ctia
kim loai kiém, dic biét natri va kali, 14 duoc wu tién, trong khi natri va kali hydroxit 1a

dic biét dugce uu tién.

Hop chét c6 cong thire chung 1 hodc 17 tlly ¥ ¢6 thé dyoc chuyén 84i thanh mubi
cta ching, 0ac biét 1a viéc sir dung & dang dyoc phim lam mubi cong axit dyoc dung
clng véi axit vo ¢o hoic axit hitu ¢6. Vi du vé axit thich hop cho muc dich nay bao gdm
axit suxinic, axit bromhydric, axit axetic, axit fumaric, axit maleic, axit metansulphonic,
axit lactic, axit phosphoric, axit clohydric, axit sulphuric, axit tartaric hodc axit xitric.

Ciing c6 thé st dung hon hgp cia céc axit néu trén.

Sang ché dé cap dén hop chét c6 cong thirc 1 mong mudn, thy ¥ & dang chét dong
phan quang hoc riéng biét, hdn hop cua cac chét ddng phan dbi anh hodc cht triét quang
riéng biét, & dang chét hd bién cling nhu & dang kiém tu do hodc cac mubi cong axit
twong tng voi axit duge dung - vi du nhu mubi cong axit véi cic axit hydrohalogenua -
vi du axit clohydric hodc axit bromhydric - hodc axit hitu co — vi du nhu axit oxalic,

fumaric, diglycolic hodc axit metansulphonic.

Hop chit ¢6 cong thire 1, 1a va 1c theo sang ché ty v c6 thé c6 mit & dang triét
quang, nhung cling co thé thu dugc & dang ddng phan ddi anh tinh khiét, tic 13 & dang
(R) hoac (S). Pugc uu tién 1a cac hop chat v&i hoa hoc 1ap thé dic trung c6 cong thiic
1’, ddc biét 1a hop chét véi hoa hoc 1ap thé dic trung c6 mot trong s6 cac cong thirc 12’
va lc’.

Sang ché dé cap dén cac hop chit mong mubn, thy ¥ & dang ddng phan quang
hoc, ddng phan khong dbi quang riéng biét, hdn hop cla cac chét déng phan khong dbi
quang, hdn hop ctia cac chét ddng phan ddi anh hoic chét triét quang riéng biét, & dang

cac chét hd bién cling nhu & dang kiém ty do hodc cdc mudi cong axit twong tng voi
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cac axit dugc dung - vi du nhu mudi cdng axit véi céc axit hydrohalogenua - vi du axit
clohydric hoac axit bromhydric - hodc axit hitu co — vi du nhu axit oxalic, fumaric,

diglycolic hodc axit metansulphonic.

Sang ché dé cap dén cac hop chat c6 cong thic 1 hodc 1’twong tmg & dang mubi
duoc dung ctia ching. Cac mubi duoc dung nay ctia hop chit ¢6 cong thirc 1 hodc 1’
cling ¢6 thé c6 mit & dang hydrat trong Gng cla ching (vi du, Monohydrat, dihydrat,
v.v.) cling nhu ¢ dang solvat twong trng cta chung.

Theo muc dich cta sang ché, hydrat cia hop chét theo cong thirc 1 hodc 17 ¢
nghia 12 mudi két tinh ciia hop chit theo cong thtrc 1 hodc 1°, chira nude két tinh.

Theo muc dich cia sang ché, solvat ciia hop chét theo cong thirc 1 hodc 1 ¢6
nghia 13 mudi két tinh ctia hop chit theo cong thirc 1 hodc 1°, chita cic phan tir dung
moi (vi dy, Etanol, metanol, v.v.) trong mang luéi tinh thé.

Nguoi cé k¥ ning sé& biét cac phuong phéap chuan dé thu duge cic hydrat va solvat
(vi du, t4i két tinh tir dung moi twong (mg hogc tir nuée).

Céc phuong phap didu ché
Cac vi du theo sang ché duoc didu ché nhu dugc thé hién trong cac so dd 1,2

hodc 3.

Sodod 1:
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D 1a CH,

GlaChodc N

TIlaC

E 12 C hogc N, tothon 1a N

Hal 1a Br hoac Cl

v6i X 1a -B(OH),, pinacol este cua axit boronic, -trifloborat hodc -SnBus
PG 1a nhom bao vé (vi du, benzyl, 1-phenyletyl, 1-(4-metoxyphenyl)etyl)
va R! 1a nhu dugc xé4c dinh ¢ trén trong ban mo ta nay.

So dd 2:
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D la CH,
G la Choac N
TlacC

Ela Chodc N, tothon1a N

Ala CH hodc N

Hal 1a Br hoac Cl

v6i X 1a -B(OH),, pinacol este cla axit boronic, -trifloborat hodc -SnBus
PG 12 nhém bao vé (vi du, benzyl, 1-phenyletyl, 1-(4-metoxyphenyl)etyl)
va R! 14 nhu dugc x4c dinh & trén trong ban mé ta nay.

Nguyén liéu ban dau c6 cong thirc 2, 3, 4, 5 va 10

Téng hop cac Lactam c6 cong thire 2 tir so d61va2

Téng hop (R)-4-[(R)-1-hydroxyetyl]-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on
¢ cong thire 2.1 trong céc vi du 1-3, 7- 13, 17, 50- 84 va (R)-4-[(S)-1-hydroxyetyl]-1-
[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on c6 cdng thirc 2.2 trong céc vi dy 4-6, 14-
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16, 18-49.

Buée 1: Téng hop axit (1'R,3R/S)-1-(1’-(4-Metoxyphenyletyl)-5-oxo-3-pyrolidin

carboxylic (hdn hop cia cac chit ddng phan khong ddi quang)

O\ Il,," ‘/©/
° OH + “m - N _o

OH NH2 o

SN

OH

Huyén phd cia 100g hop chit (R)-1-(4-metoxy-phenyl)-etylamin va 95g axit
itaconic trong 0,5L 1-metyl-2-pyrolidinon dugc gia nhiét dén nhiét 4o 80°C trong thoi
gian 1 gio. Dung dich duoc khudy trong thoi gian 4 gid nita & nhiét d6 120°C. Hon hop
phan ing dugc lam ngudi xuéng nhiét d6 25°C va dugc rét vao trong 1,51 nude khu
khoang. Phan két tua duoc loc ra, duge rira bang nudc khir khoang va 1am kho & nhiét
do 50°C.

Hiéu suit: 195g (hiéu sudt dinh lugng) chat rin & dang hdn hop cla céc chit déng
phan khong d6i quang

Phan tich (phuong phéap G): R¢: 2,6 phit va 2,7 phat, M+H)™: 264

Bude 2: Toéng hop (R/S)-N-Metoxy-5-oxo-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-

3-cacboxamit & dang hdn hop cta céc chat ddng phan khong dbi quang

OH lo}

260g hop chét 1,1°-cacbonyldiimidazol (CDI) dugc bd sung vao dung dich chira
285g axit (1'R,3R/S)-1-(1"-(4-metoxyphenyletyl)-5-oxo-3-pyrolidin carboxylic (hdn
hop ctia cac chét ddng phan khéng d6i quang) trong 1,4L 2-metyltetrahydrofuran ¢ nhiét
dd 20°C. Huyén phd dwoc khudy & nhiét do 20°C trong thoi gian 80 phit. 235mL
etyldiisopropylamin (DIPEA) va 130g N,O-dimetylhydroxylamin hydroclorua dugc bd
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sung vao d6. Huyén phit duoc khudy trong thoi gian 3 gid & nhiét do 20°C. Trong didu
kién lam lanh, 850mL axit clohydric 4M duoc bd sung vao dé. Pha hitu co dugc tach va
rira hai 1an bang 500mL axit clohydric 1N. Pha nudc dugc tai chiét hai 1dn bang 500mL
etyl axetat. Cac pha hitu co két hop duoc 1am khd trén natri sulfat. Sau khi loc, dung

mdi dugc 1am bay hoi trong diéu kién ap sut giam.

Hiéu sut: 271g (82% theo ly thuyét) hop chét (R/S)-N-Metoxy-5-oxo-1-[(S)-1-
(4-metoxyphenyl)-etyl]-pyrolidin-3-cacboxamit (hdn hop cia cac chit dong phan khong

d6i quang) & dang dau.

Phén tich (phuong phap H): Re: 11,1 pht (41% dién tich) va 13,8 phut (59% dién
tich), (M+H)": 307

Buée 3: Tong hop (R/S)-4-Axetyl-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on &
dang hdn hop cua cac chét ddng phan khong dbi quang

530mL dung dich 3M chita metylmagie bromua trong dietylete duoc b sung tir
tr vao dung dich da lam lanh chta 271g (R/S)-N-metoxy-5-oxo-1-[(S)-1-(4-
metoxyphenyl)-etyl]-pyrolidin-3-cacboxamit (hdn hgp cua céc chét ddng phan khong
d6i quang) trong 1,4L 2-metyltetrahydrofuran sao cho nhiét d6 duoc duy tri ¢ dudi 0°C.
Sau khi hoan thanh viéc bd sung, nhiét do duoc duy tri trong thoi gian 75 phut ¢ nhiét
d6 0°C va sau d6, duge lam 4m 1én nhiét d6 20°C. Huyén phii dugc khudy 16 gio & nhiét
d6 20°C. Trong diéu kién 1am lanh, 650mL axit clohydric 4M dugc b6 sung vao d6. Pha
hitu co duge tach va rira bing 500mL dung dich natri cacbonat bao hoa va bang 500mL
nuéc mudi bio hoa. Pha hitu co dugce 1am kho trén natri sulfat. Sau khi loc, dung moi

dugc lam bay hoi trong didu kién ap suét giam.

Hidu sult: 188g (81% theo ly thuyét) (R/S)-4-Axetyl-1-[(S)-1-(4-metoxy-
phenyl)-etyl]-pyrolidin-2-on (hdn hop cua cac chit ddng phan khong ddi quang) & dang
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dau.
Phan tich (phwong phap H): R¢: 7,4 phut va 9,6 phut, (M+H)": 262

Bude 4: Két tinh (R)-4-Axetyl-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on trong

cac dicu kién epime héa cam tng bang ki€ém

S

103g hén hop cia cac chit ddng phan khong ddi quang (R/S)-4-axetyl-1-[(S)-1-
(4-metoxyphenyl)-etyl]-pyrolidin-2-on dugc hoa tan trong 155mL 1-butanol & nhiét do
25°C. 18mL benzyltrimetylamoni hydroxit (dung dich 40% trong metanol) duogc bd
sung vao d6. Dung dich dugc khudy trong thoi gian 30 phit & nhiét d§ 25°C. Dung dich
duoc lam lanh xubng nhiét 4o 0°C. Su két tia bit dau dién ra. Huyén phu duoc khudy
trong thoi gian 15 phat ¢ nhiét d§ 0°C. 100mL n-heptan duoc bd sung tir tir vao d6 va
huyén phi duge khudy trong thoi gian 30 phit & nhiét d6 0°C. Viée bd sung céc phéan
100mL cta n-heptan dugc lap lai 4 14n, tiép theo bang viéc khudy huyén phi ¢ nhiét do
0°C trong thoi gian 30 phut. Phan két tia duoc tach riéng, duge rira bang n-heptan va
lam kho & nhiét do 50°C.

Hiéu suét: 77,1g chit rin mau be (75% theo ly thuyét) voi do tinh khiét déng
phén khong d6i quang 12 ~95 : 5 (phuong phép H).

D& tinh ché thém, san phim thd dugc hoa tan trong 310mL 2-metyl-2-butanol &
nhiét do 40°C (nhiét do < 50°C). Dung dich dugc lam lanh tir tir Xuéng nhiét dd 0°C. Su
két tha bt dau dién ra. O nhiét dd 0°C, 385mL n-heptan dugc bd sung vao dé va huyén
phi duoc khudy trong thoi gian 1 gio. Phan két tia duoc loc ra, dwoc rira biang n-heptan
va lam kho & nhiét d§ 50°C.

Hiéu sut: 68,7g (67% theo ly thuyét) chit rin khong mau véi do tinh khiét dong
phén khong ddi quang 14> 99 : 1.
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Phéan tich (phuong phap H): R 6,8 phat, M+H)™: 262

Bude 4: Két tinh (R)-4-Axetyl-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on trong

cac di€u kién epime héa cam Ung bang kiém

13,2g hdn hop cua céc chét ddng phan khong d6i quang (R/S)-4-axetyl-1-[(S)-1-
(4-metoxyphenyl)-etyl]-pyrolidin-2-on dugc hoa tan trong 18mL 1-butanol & nhi€t do
25°C. Dung dich duoc 1am lanh xudng nhiét d6 3°C va dugc xir Iy bang 100mg (R)-4-
Axetyl-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on. Hén hop tao ra dugc khudy
trong thoi gian 15 phat & nhiét d¢ 3°C; tai diém nay, 2,3mL benzyltrimetyl-amoni
hydroxit (dung dich 40% trong metanol) dugc bd sung vao d6. Dung dich dugc khudy
trong thoi gian 30 phut ¢ nhiét d 3°C. 64mL n-heptan duoc bd sung tir tir trong thoi
gian 1 gio & nhiét do ndm trong khoang tir 0 dén 3°C va huyén phu dugc khudy trong
thoi gian 60 phit & nhiét dd 0°C. Phan két tia dugc tich riéng, dugce rira bing n-heptan
va lam kho & nhiét o 30°C.

Hiéu suét: 10,6 g chét rin mau be (80% theo ly thuyét) véi do tinh khiét dong
phan khong ddi quang 12 ~98 : 2 (phwong phéap H).

Phan tich (phwong phap H): R¢: 6,8 phut, (M+H)": 262

Buée 5: Téng hop  (R)-4-[(R)-1-hydroxyetyl]-1-[(S)-1-(4-metoxyphenyl)-etyl]-

pyrolidin-2-on c6 cong thirc 2.1

0\
\|/©/ o<
N Y :
o -

N =0

l’,,’

o (/

OH
2.1

94,6mg diclo (pentametylxyclopentadienyl)-iridi(III) dime va 105mg (S,S)-N-(p-
toluensulfonyl)-1,2-diphenyletylendiamin [(R,R)-TsDPEN] dugc hoa tan trong 20mL
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axetonitril va sau do, dugc nap vao huyén phu dic chira 50g (R)-4-axetyl-1-[(S)-1-(4-
metoxyphenyl)-etyl]-pyrolidin-2-on va 65g natri format trong 500mL nudc & nhiét 4o
25°C. Huyén phi dic duge gia nhiét téi nhiét d6 60°C va duge khudy & nhiét d6 nay
trong khi dugc suc bang nito trong thdi gian 3 gio. Phan tmg duge pha lodng & nhiét do
60°C bang 500mL isopropyl axetat va sau d6, dugc lam mat xubng nhiét d6 madi trudong.
Céc 16p duogc tach, va phan hitu co dugc rira hai 1an bang 300mL nudce. Phin hitu co
duoc cd thanh dang dau ran. Nguyén lidu con lai duge két tinh ba 1an tir etyl axetat va
céc hexan, tiép theo bang viéc 1am kho trong mot 10 chan khong bang dong nito & nhiét
do 30°C.

25,4g chét ran mau be véi do tinh khiét ddng phan khong d6i quang 13 >99:1

Buéc 6: Tbéng hop (R)-4-[(S)-1-hydroxyetyl]-1-[(S)-1-(4-metoxyphenyl)-etyl]-

pyrolidin-2-on c6 cong thuc 2.2
N —_—
© OH
2.2

9,46mg diclo (pentametylxyclopentadienyl)-iridi(III) dime va 10,52mg (R,R)-N-
(p-toluensulfonyl)-1,2-diphenyletylendiamin [(R,R)-TsDPEN] dugc hoa tan trong ImL
axetonitril va sau d6, duoc nap vao huyén phu dic chtra 5g (R)-4-axetyl-1-[(S)-1-(4-
metoxyphenyl)-etyl]-pyrolidin-2-on va 6,5g natri format trong 50mL nuéc ¢ nhiét do
25°C. Huyén phu dic duge gia nhiét 1én nhiét d6 60°C va dugc khudy & nhiét do nay
trong khi dugc suc bang nito trong thoi gian 3 gid. Phan Gng dugc pha lodng ¢ nhiét do
60°C bang 50mL isopropyl axetat va sau d6, dugc lam mat xubng nhiét d6 moi trudng.
Céac 16p dugc tach, va phén hitu co dugc ria bang 20mL nudc. Phan hitu co duge cd
thanh dau. Dau dugc hoa tan trong 8mL isopropyl axetat & nhiét do hdi lvu. Dung dich
duoc lam mat xudng nhiét d6 mdi trudng, & d6 sy két tinh xuét hién. Hon hop dugc pha
lodng theo ting giot bing 10mL heptan & nhiét do moi trudng. Hbn hop duge khuay

trong thoi gian 30 phut. Cac chét rén duoc tp hop bing cach loc, dugc ria bing dung
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dich chira isopropyl axetat 20% thé tich trong heptan va lam kho trong 16 chan khong
bang dong nito & nhiét do 55°C. 3,82g chat rdn mau be véi do tinh khiét dong phan
khéng dbi quang 13 99:1.

Phéan tich (phuong phap I): R: 12,9 phat, (M+H)": 264

Tbng hop [(1S)-1-[(3R)-1-[(1S)-1-(4-Metoxyphenyl)etyl]-5-oxo-pyrolidin-3-yl]etyl] 4-

metylbenzensulfonat c6 cong thuc 2.3

B4 sung 42mL pyridin va 42mL diclometan (DCM) vao hdn hop cta 20,0g (R)-
4-[(S)-1-hydroxyetyl]-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on ¢6 cong thirc
2.2, 21,67g p-toluensulfonyl clorua va 0,92g N,N-dimetylpyridin-4-amin. Hdn hop tao
ra duoc khudy & nhiét d6 34°C trong thoi gian 18 gid trong mdi trudong khi argon. Hén
hop phan tng dugc pha lodng bang isopropyl axetat va dugc rira bang nudc va axit
clohydric 2M. Céac pha hitu co két hop duogc 1am kho trén magie sulfat, loc va cd trong
chan khong. Phan con lai duoc két hop trong isopropyl axetat va n-heptan. Phén két tia
duoc loc ra, duge rira bang n-heptan/isopropyl axetat va dugce lam kho dé tao ra 19,83¢g
[(1S)-1-[(BR)-1-[(1S)-1-(4-metoxyphenyl)etyl]-5-oxo-pyrolidin-3-yl]etyl] 4-
metylbenzensulfonat c6 cong thirc 2.3 & dang ran.

Phén tich: HPLC-MS: R = 0,680 phut (phuong phép J), M+H =418
Téng hop cac axit boronic, este boronic, BF3 borat va stanan ¢6 cong thirc 4
Tbng hop R'-Hal 3
Téng hop 4-Bromo-1-tert-butyl-pyrazol cé céng thitc 3.1 trong cdc vidu 2, 18,

Buéce 1: Tong hop 1-tert-Butyl-pyrazol
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Bb sung 40,0mL axit clohydric dédc timg giot & nhiét 4o dudi 50°C vao hdn hop
duoc khqu cua 34,48g 1,1,3,3-tetrametoxy-propan va 26,20g tert.-butylhydrazin
hydroclorua trong 230mL etanol, sau d6, hdn hop dugc khudy trong diéu kién hdi luu
trong thoi gian 2 gid. Hon hop phan tng dugc pha lodng bang nudc. Dung mdi hau hét
duoc loai bd bang cach chung cit va phan nudce con lai dugc chiét bang dietylete. Cac
pha nudc két hop dugc kiém héa bang dung dich natri hydroxit 10N va duoc chiét bing
dietylete. Cac pha hitu co két hop dugce rira bing nuéc mudi bio hoa, 1am kho trén natri

sulfat, loc va cb trong chan khong dé tao ra 21,90g 1-tert-butyl-pyrazol & dang dau.
Phén tich: HPLC-MS: R = 0,412 phut (phuong phap A), M+H = 125

Burde 2: Tong hop 4-Bromo-1-tert-butyl-pyrazol

PN
§_‘//N
A

Br
31

N
G

B6 sung 31,5g N-bromosuxinimit theo tiing phan vao hdn hop ciia 21,9g 1-tert-
butyl-pyrazol trong 150mL DCM & nhiét do ndm trong khoang tir 0 dén 10°C. Hn hop
tao ra dugc khudy trong thoi gian 30 phut. Hon hop phan tmg dugc cho phép dat t6i
nhiét d6 mdi truong. Phan két tha duge loc ra va duge rira bing DCM. Céc phan chiét
hitu co két hop duoc rira bang nude va nudce mudi bdo hoa, 1am kho trén magie sulfat,

loc va ¢ trong chan khong dé tao ra 34,0g 4-bromo-1-tert-butyl-pyrazol & dang dau.
Phén tich: HPLC-MS: R;= 1,35 phut (phuong phap B), M+H =203 / 205

Tong hop trans 4-[4-(4-Bromo-pyrazol-1-yl)-xyclohexyl]-1-metyl-piperazin-2-on co
cong thirc 3.2 trong vi du 12

Nguyén liéu ban dau 1-spiro[7-azoniabixyclo[2,2,1]heptan-7,4'-[ 1'-metyl-2'-oxo-
4'-piperazin]metan-sulphonat] thu dugc nhu dugc mo ta trong tai lieu WO2011092128.
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B6 sung 91mg natri hydrua (NaH) vao dung dich chira 506mg 4-bromopyrazol
trong 7,5mL dimetylaxetamit (DMA). Hon hop tao ra dugc khudy & nhiét do trong
phong trong thoi gian 10 phtt, trude khi 1,0g 1-spiro[7-azoniabixyclo[2,2,1]heptan-7,4'-
[1'-metyl-2'-0x0-4'-piperazin]|metan-sulphonat] dugc bd sung vao d6 va hdn hop duoge
khudy & nhiét d6 100°C trong thoi gian 40 phut. B sung thém 70mg NaH vao d6 va
hdn hop phan ing dugc khudy & nhiét do 120°C trong thoi gian 40 phit. Dung méi dugc
loai bé bang cach chung cit va phan con lai duoc két hop ciing MeOH va dugc tinh ché
bang phuong phap rpHPLC (XbridgeC18, axetonitril/nuGe, amoniac) dé sau khi lam
dong khd, tao ra 850mg trans 4-[4-(4-bromo-pyrazol-1-yl)-xyclohexyl]-1-metyl-

piperazin-2-on ¢ dang chit ran.
Phén tich: HPLC-MS: R¢ = 0,45 phut (phuong phép C), M+H =341/ 343

Téng hop 5-Bromo-2-(diflometyl)pyridin c¢é céng thirc 3.3 trong vi du 51

Br / = /— Br: I \
. I + F" _ . P o
N H ?F \ N
O 33

Dung dich chita 1g 5-bromopyridin-2-cacbaldehyt trong 50mL DCM duogc lam
lanh xudng nhiét d6 -70°C, sau d6, 1,55mL dietylaminosulfurtriflorua dugc bd sung
ting giot vao d6 trong thoi gian 20 phut. Huyén phi duoc khudy trong thoi gian 30 phut
& nhiét do trong phong, sau d6, 10mL nudc duge bd sung & nhiét d6 0°C, tiép theo bang
cach bd sung tir tir 20mL NaHCO3 bdo hoa (hinh thanh khi). Cac pha dugc tich va 2mL

HC1 4M trong dioxan dugc bb sung vao pha hitu co ma pha nay duge cb trong chén
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khong dé tao ra 1,06g san pham 1a chét rin mau vang.
Phan tich: HPLC-MS: R = 0,72 phtt (phuong phép D), M+H =208 / 210.

Tong hop 7-Bromo-3-metyl-1,2,4,5-tetrahydro-3-benzazepin cé cong thitc 3.4 trong vi
du 55

7-Bromo-3-metyl-1,2.4,5-tetrahydro-3-benzazepin c6 thé thu dugc nhu dugc méb
ta trong tai li€u cla cac tdc gia Shah, Unmesh; Lankin, Claire M.; Boyle, Craig D.;
Chackalamannil, Samuel; Greenlee, William J.; Neustadt, Bernard R.; Cohen-Williams,
Mary E.; Higgins, Guy A.; Ng, Kwokei; Varty, Geoffrey B.; Zhang, Hongtao;
Lachowicz, Jean E. Bioorganic and Medicinal Chemistry Letters, 2008, 78, 4204 - 4209.

. — (2
Br Br
3.4

Téng hop 6-Bromo-N,N, I-trimetyl-indol-2-cacboxamit c6 cong thitc 3.5 trong vi du 56
4/
/ OH /N_
3.5

Hon hop cta 0,68g axit 6-bromo-1-metyl-indol-2-carboxylic, 1,1g 2-(1H-7-
azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronihexaflophosphat (HATU) va 0,55mL
trietylamin trong 2ml N-metyl-2-pyrolidinon (NMP) va 3mL tetrahydrofuran (THF)
dugc khudy ¢ nhiét do trong phong trong thoi gian 2 gio, tiép theo bang viéc bd sung
4,0mL dung dich dimetylamin 2M trong THF. Hon hop phan tng dugc khudy & nhiét
do trong phong trong thoi gian 30 phat. Hon hgp phan tng dugc pha lodng bang DCM
va duoc rira bang dung dich nudc natri bicacbonat bdo hoa. Céc pha hitu co két hop
duoc c6 trong chan khong. Nguyén li€u thd duoc tinh ché bang phuong phap séc ky
nhanh (DCM - DCM : metanol 90:10) dé tao ra 0,66g 6-bromo-N,N, 1-trimetyl-indol-

2-cacboxamit c6 cong thie 3.5 & dang dau.
Phan tich: HPLC-MS: R; = 0,85 phut (phuwong phap E), M+H = 281 / 283

Téng hop 4-Bromo-1-[(3S)-tetrahydrofuran-3-yljpyrazol c¢é céng thirc 3.6 trong vi du
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70

Buée 1: Téng hop [(3R)-Tetrahydrofuran-3-yl] 4-metylbenzensulfonat

OH
é °
o 0= Q
<Ss Uy /S\‘
)
O OO

Bd sung 73,0g 4-metyl-benzensulfonyl clorua tiép theo bang 1,0g N,N-
dimetylpyridin-4-amin vao dung dich chtra 25,43g (R)-tetrahydro-furan-3-ol trong
60mL pyridin va 250mL DCM. Hén hop phan tng dugc khudy & nhiét 6 trong phong
qua dém. Hon hgp phan tng dugc pha loang bing DCM va duoc rira bang axit clohydric
2M va nude. Cac pha hitu co két hop duge 1am kho trén natri sulfat, loc va c6 trong chan
khéng. Nguyén li¢u tho duge tinh ché bang phuong phap sic ky nhanh (DCM -DCM
- metanol 95:5) dé tao ra 59,46g [(3R)-tetrahydrofuran-3-yl] 4-metylbenzensulfonat &

dang du.
Phén tich: MS: M+H = 243
Buée 2: Toéng hop 4-Bromo-1-[(39)-tetrahydrofuran-3-yl]pyrazol c6 cong thirc 3.6

Br,

Hon hop cia 650mg [(3R)-tetrahydrofuran-3-yl] 4-metylbenzensulfonat, 400mg
4-bromo-1H-pyrazol va 1,40g xesi cacbonat trong 10mL N,N-dimetylformamit (DMF)
duoc khudy o nhiét do 65°C trong thoi gian 6 gio. B6 sung thém 20mg 4-bromo-1H-
pyrazol vao d6 va hdn hop phan ung duge khudy & nhiét @6 65°C qua dém. Hon hop
phan tng dugc pha lodng bang etyl axetat va dugc rira bang nude mudi. Cac pha hitu co
két hop dugc 1am kho trén natri sulfat, loc va cb trong chan khong. Nguyén liéu tho
duoc tinh ché bing phuong phap sic ky nhanh (xyclohexan/etyl axetat 9:1 >1:1) dé tao
ra 476mg 4-bromo-1-[(3S)-tetrahydrofuran-3-yl]pyrazol c6 cong thirc 3.6 la chét ran.
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Phan tich: MS: M+H = 217/ 219

Téng hop 4-Bromo-1-[(3R)-tetrahydrofuran-3-ylJpyrazol cé coéng thirc 3.7 trong vi du

74
/@N... O
Br = o
3.7

Hop chét trung gian nay duoc diéu ché tr (S)-tetrahydro-furan-3-ol trong hai
bude theo phuwong phép diéu ché 4-bromo-1-[(3S)-tetrahydrofuran-3-yl]pyrazol c6 cong
thae 3.6.

Phéan tich: MS: M+H =217/219

Tong hop 4-Bromo-5-metyl-1-tetrahydropyran-4-yl-pyrazol c6 cong thitc 3.8 trong vi
du 79

Buéc 1: Toéng hop 5-metyl-1-tetrahydropyran-4-yl-pyrazol

B6 sung 11,14mL dung dich N-butyllithi 1,6M trong hexan ting giot vao hdn
hop duoc khudy ctia 2,26g 1-tetrahydropyran-4-ylpyrazol trong 20mL THF & nhiét do -
50°C trong moi trudng khi argon. Hon hop dugce khudy & nhiét d6 nam trong khoang tir
-20° dén -15°C trong thoi gian 1,5 gio, trudce khi bd sung 1,11mL metyl iodua ting giot
vao d6. Hon hop tao ra duge khudy & nhiét d6 nam trong khoang tir -20° dén -15°C
trong thoi gian 1,5 gio. 10mL nuéce duoc b sung tirng giot vao d6 va hdn hgp duge cho
phép dat t6i nhiét do moi truong. Hon hop phéan g dugce pha lodng bing nudc, tiép
theo bang céach chiét bang etyl axetat. Cac pha hitu co két hop dugc lam kho trén magie
sulfat, loc va c0 trong chén khong. Phéan con lai dugc tinh ché bang phuong phép
rpHPLC (co ban) dé sau khi lam dong kho, tao ra 1,51g 5-metyl-1-tetrahydropyran-4-

yl-pyrazol 1a chét ran.

Phan tich: HPLC-MS: R; = 0,61 phut (phuong phép F), M+H = 167
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Burée 2: Tong hop 4-Bromo-5-metyl-1-tetrahydropyran-4-yl-pyrazol ¢6 cong thirc 3.8

B6 sung 1,09g bromosuxinimit theo tirng phén vao hdn hop ciia 1,0g 5-metyl-1-
tetrahydropyran-4-yl-pyrazol trong 20mL THF va 20mL etyl axetat & nhiét 4o nim trong
khoang tir 10 dén 20°C. Hon hop phén tng dugc khudy & nhiét do trong phong trong
thoi gian 30 phut va sau d6, dugce lam dung bang dung dich nuéc kali cacbonat bio hoa.
Dung mdi dugc lam bay hoi va phan con lai dugce tinh ché bang phuong phép rpHPLC
(co ban) dé sau khi 1am dong khd, tao ra 1,20g 4-bromo-5-metyl-1-tetrahydropyran-4-

yl-pyrazol c6 cong thirc 3.8 1a chit rin.
Phan tich: HPLC-MS: R; = 0,65 phut (phuong phép F), M+H =245 / 247
Tong hop 4-(4-Bromophenyl)-1-metyl-piperidin c6 cong thirc 3.9 trong vi du 80

r r

CHH

N
H |

Bb sung 50uL formaldehyt (dung dich nuge 37%) vao hdn hop ciia 100mg 4-(4-
bromophenyl)-piperidin hydroclorua va 100mg natri axetat trong 3mL DCM va 0,5mL
metanol. Hon hop tao ra dugc khudy & nhiét do trong phong trong thoi gian 10 phut,
trude khi bd sung 155mg natri triaxetoxybohydrua. Hbn hop phan tmg duoc khudy trong
thoi gian 2 gio va dugce lam dung bang dung dich nuéc natri bicacbonat bdo hoa, tiép
theo bang cach chiét bing DCM. Céc pha hitu co két hop duoc cd trong chan khong dé
tao ra 88mg 4-(4-bromophenyl)-1-metyl-piperidin c6 cong thirc 3.9 1a chét ran.

Phan tich: HPLC-MS: R = 0,38 phut (phuong phéap J), M+H =254 / 256

Téng hop 4-(4-Bromo-3-triflometyl-phenyl)-1-metyl-piperidin c6 cong thirc 3.10 trong
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B6 sung 6,40mL formaldehyt (dung dich nuéc 37%) vao dung dich chira 640mg

vidu 32

N N
H 3.10

4-(4-bromo-3-triflometyl-phenyl)-piperidin trong 16,3mL DCM va 2,9mL metanol.
Hdn hop tao ra duoc khudy & nhiét do moi truong trong thoi gian 1 gio, trwde khi dugce
lam lanh xuéng nhiét do 0°C va 1,02g natri triaxetoxybohydrua dugc bd sung theo timng
phén vao d6. Sau d6, phan tng dugc cho phép 1am Am lén dén nhiét 46 moi trudng va
dugc khudy trong thoi gian 1 gid. Hon hop phan Gng duge lam dung bing dung dich
nuéc kali cacbonat bio hoa, tiép theo bang cach chiét bang DCM. Cac pha hitu co két
hop dugc lam khd trén natri sulfat, loc va c6 trong chan khong. Nguyén li€u thoé dugc
tinh ché bang phuong phap sic ky nhanh (heptan/etyl axetat/metanol) dé tao ra 650mg
4-(4-bromo-3-triflometyl-phenyl)-1-metyl-piperidin c6 cong thirc 3.10 & dang dau.

Phan tich: HPLC-MS: R, = 1,37 phut (phuong phap K), M+H = 323 / 325

Tong hop 4-(4-Bromo-2-triflometyl-phenyl)-morpholin c6 cong thirc 3.11 trong vi du 38

r Br

O — O
F o NH, F _N
3.11 on

Hon hop cta 1,0g 4-bromo-2-(triflometyl)anilin, 786pL bis(2-bromoetyl)ete va
1,45mL diisopropylamin trong 3mL DMA dugc khudy trong mot bng gin kin & nhiét
do 140°C trong thoi gian 2 ngay. Hon hop phéan tmg dugc rot vao trong nudce va duoc
chiét baing TBME. Céc phan chiét hitu co két hop duge rira bang dung dich nuéc natri

bicacbonat bdo hoa, 1am khd trén natri sulfat, loc va co trong chan khong. Nguyén liéu
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thd duge tinh ché bang phuong phép sic ky nhanh (heptan/etyl axetat/metanol) dé tao
ra 833mg (84% mbi 1an HPLC) 4-(4-bromo-2-triflometyl-phenyl)-morpholin c6 coéng
thirc 3.11 & dang dau.

Phén tich: HPLC-MS: R¢ = 2,37 phut (phuong phap K), M+H =310/312
Téng hop 4-Bromo-1-(4,4-difloxyclohexyl)pyrazol c6 cong thitc 3.12 trong vi du 10

Buéc 1: Tong hop tert-butyl este ctia axit N'-(4,4-diflo-xyclohexyliden)-hydrazin-

carboxylic

Dung dich chtta 0,99g tert-butyl este cua axit hydrazincarboxylic trong SmL
metanol dugc bd sung ting giot vao dung dich chira 1,0g 4,4-diflo-xyclohexanon trong
SmL metanol. Hn hop tao ra duoc khudy & nhiét do trong phong trong thoi gian 1 gio.
Dung mdi dugc loai bd bing cach chung ct dé tao ra 1,76g tert-butyl este ctia axit N'-

(4,4-diflo-xyclohexyliden)-hydrazincarboxylic 1a chét ran.
Phéan tich: MS: M+H = 249

Burée 2: Todng hop tert-butyl este ctia axit N'-(4,4-diflo-xyclohexyl)-hydrazin-carboxylic

H
H (0]
N
,N\(O HN \(
I\i 0 O\S
\‘< .

F~F P F
Hon hop ctia 8,0g tert-butyl este cia axit N'-(4,4-diflo-xyclohexyliden)-
hydrazincarboxylic va 800mg paladi trén cacbon trong 48mL metanol dugc hydro hoa
& nhiét do 40°C trong thoi gian 16 gio tai 4p suit 10bar. Chét xuc tac dugc loai bo bang
cach loc va dung méi dugc lam bay hoi trong chin khong dé tao ra 7,82g tert-butyl este

cua axit N'-(4,4-diflo-xyclohexyl)-hydrazincarboxylic.

Phan tich: MS: M-H = 249
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Buéc 3: Tong hop (4,4-Diflo-xyclohexyl)-hydrazin hydroclorua

H_o
AN T CHH
o
——
F~F

B6 sung 40mL axit clohydric 6M trong isopropanol vao hdn hop clia 5,0g tert-
butyl este cta axit N'-(4,4-diflo-xyclohexyl)-hydrazincarboxylic trong 20mL DCM va
hdn hop tao ra dugce khudy & nhiét do trong phong trong thdi gian 12 gid. Dung mdi
duoc lam bay hoi va phan con lai dugce nghién véi toluen. Phan két tia duge loc ra va

duge 1am khé dé tao ra 3,72g (4,4-diflo-xyclohexyl)-hydrazin hydroclorua Ia chét rén.
Phan tich: ESI-MS: M+H = 151

Burée 4: Toéng hop 1-(4,4-difloxyclohexyl)pyrazol

v VH: [ W

CIH

B sung 3,50mL axit clohydric dac, tiép theo béng 1,80g 1,1,3,3-tetrametoxy-
propan vao hdn hop ctia 2,04¢g (4,4-diflo-xyclohexyl)-hydrazin hydroclorua trong 15mL
etanol, sau d6, hdn hop duoc hdi luu trong thoi gian 1 gid. Hon hop phan tng duge pha
loang béng nudc, etanol dugc loai bo bﬁng cach chung cAt. Phan con lai duge kiém hoa
bang dung dich nuéc natri hydroxit (30%) va dugc chiét bang dietylete. Cac pha hitu co
két hop duogc 1am kho trén magie sulfat, loc va ¢ trong chan khong dé tao ra 2,02¢g 1-

(4,4-difloxyclohexyl)pyrazol ¢ dang dau.
Phan tich: HPLC-MS: R¢ = 0,46 phut (phuong phéap C), M+H = 187

Buée 5: Toéng hop 4-Bromo-1-(4,4-difloxyclohexyl)pyrazol
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Br
2/ %
i iN

F~ °F F7OF

3.12
Bé sung 0,55mL brom vao dung dich chta 2,0g 1-(4,4-difloxyclohexyl)pyrazol
trong 5SmL DCM & nhiét do 0°C va hdn hop duoc khudy & nhiét do trong phong trong
thoi gian 15 phat. Dung méi dugc loai b bing cach chung cit va phan con lai dugc két
hop cung DCM va dugc ria bang nudc mudi nira bao hoa. Cac pha hitu co két hop dugce

lam kho trén natri sulfat, loc va cd trong chan khong dé tao ra 2,81g 4-bromo-1-(4,4-

difloxyclohexyl)pyrazol c6 cong thirc 3.12 1a chét ran.
Phan tich: HPLC-MS: R; = 0,60 phut (phuong phap C), M+H =265 / 267

Téng hop 4-Bromo-1-(diflometyl) imidazol cé cong thitc 3.13 trong vi du 83
B
Br\(\ H Br Vi
= Q -
3.13

Pua 30g clodiflometan vao trong hdn hop ctia 10,0g 4-bromo-1H-imidazol trong
60mL DMF trong diéu kién lam lanh bang d4 kho, sau dé, 15,0g kali cacbonat dugc bd
sung vao d6 va hdn hgp phan tmg dugc gia nhiét dén nhiét d6 110°C qua dém trong mot
éng gan kin (4p sult 19bar). B sung 30g clodiflometan khac va 5g kali cacbonat vao
d6 va hdn hop phan tng duge gia nhiét dén nhiét dd 110°C qua dém (ap suét 9bar). Hon
hop phan ting dugc cho phép dat téi nhiét do moi truong, sau do, duoc pha lodng bing
nuée va duoe chiét bing etyl axetat. Cac phin chiét hitu co két hop dugc rira bing nuéce
mudi bdo hoa, 1am kho trén magie sulfat, loc va c6 trong chén khong. Phén con lai duoc
tinh ché bing phuong phap rpHPLC (SunfireC18, axetonitril/nude axit trifloaxetic) dé
tao ra 3,07g 4-bromo-1-(diflometyl) imidazol.

Phan tich: HPLC-MS: R = 0,371 phut (phuong phéap J), M+H =197/ 199

Céc bromua sau day c6 san trén thi truong:
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e3-Bromoimidazo[1,2-a]pyridin-6-cacbonitril c6 cong thic 3.14 trong vi du 43,
e4-Bromo-1-(3,3,3-triflo-propyl)pyrazol cé cong thirc 3.15 trong vi du 15, 76

¢ 3-Bromo-1H-indazol-5-cacbonitril ¢6 cong thitc 3.16 trong vi du 16
e2-Bromo-5-flo-pyridin c¢6 cong thirc 3.17 trong vi du 41

e 4-(4-Bromophenyl)-1-metyl-piperidin c6 cdng thirc 3.18 trong vi du 42

e 2-(4-Bromo-2-metyl-phenyl)-1,2-thiazolidin 1,1-dioxit c6 cong thirc 3.19 trong
vidu71

e 7-Bromo-2-metyl-3,4-dihydro-1H-isoquinolin c6 cdng thirc 3.20 trong vi du 75
e4-Bromo-1-isopropoxy-2-metoxy-benzen cé cong thirc 3.22 trong vi du 81

e 5-Bromo-1-metyl-indazol-3-amin c6 cong thirc 3.23 trong vi du 36,
2-(4-Bromophenyl)-1,2-thiazolidin 1,1-dioxit ¢c6 cong thirc 3.24 trong vi du 33
e4-Bromo-1-(diflometyl)pyrazol c6 cong thirc 3.25 trong vi du 40

e 4-Bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol c¢6 cong thirc 3.26 trong vi
du3

e 1-[(4-Bromophenyl)metyl]-2-metyl-1H-imidazol c¢6 cong thic 3.27 trong vi du
17

Téng hop hop chét c6 cong thirc 4 (R'-X) (So dd 1 va 2)

Téng hop Tributyl-[2-(diflometyl)thiazol-4-yl]stanan c6 cong thic 4.1 trong vi du 35
r X
5 5
o= F 41

E

B& sung tir tir 1,01mL dung dich [bis(2-metoxyetyl)amino]sulfur triflorua 2,7M
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(trong toluen) & nhiét d6 0°C vao hdn hop ciua 500mg 4-tributylstannylthiazol-2-
cacbaldehyt trong SmL DCM, sau d6, hdn hop dugc cho phép lam 4m 1én dén nhiét do
mdi truong va dugce khudy trong thoi gian 2 gid. Hén hop phan tng dugc pha lodng
bing DCM va dugc rira bang nude. Cac pha hitu co két hop duoc 1am kho trén natri
sulfat, loc va c0 trong chan khong. Nguyén li¢u thd dugc tinh ché bang phuong phap
sic ky nhanh (heptan/etyl axetat/metanol) dé tao ra 440mg (82% mdi 1an HPLC)
tributyl-[2-(diflometyl)thiazol-4-y1]stanan c6 cong thirc 4.1 & dang dau.

Phan tich: HPLC-MS: R; = 2,72 phut (phuong phap M), M+H = 425
Stanan sau day c6 san trén thi trudong:
e Tributyl(thiazol-4-yl)stanan c6 cdng thtc 4.2 trong vi du 29

Téng hop 3-metyl-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,4,5-tetrahydro-3-

benzazepin c¢6 cong thic 4.3 trong vi du 55

-, - XL N3

+ B—=B  —— _

Br o o m
4.3

3.4

100mg  7-bromo-3-metyl-1,2,4,5-tetrahydro-3-benzazepin, = 127mg  bis-
(pinacolato)-diboron, 20mg 1,1'-bis(diphenylphospino)feroxendiclopaladi(Il) va
123mg kali axetat dugc tao huyén pht trong 2mL dioxan va hdn hop duge khudy & nhiét
do 100°C trong thoi gian 1,25 gio. Hon hop duge pha lodng sau khi lam lanh bang
dioxan, dugc loc qua Xelit, dugc rira bing dioxan va dung mdi dugc 1am bay hoi trong
chan khong dé tao ra 220mg (92%, ham lugng 50%) 3-metyl-7-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1,2,4,5-tetrahydro-3-benzazepin c6 cong thirc 4.3 & dang dau,

dau nay dugc sir dung trong budc tiép theo khong can tinh ché thém.
Phan tich: HPLC-MS: R¢ = 0,45 phiit (phuong phép N), M+H = 288

Céc este boronic sau dy duoc tbng hop theo cach twong tu va dugc sir dung khong can

tinh ché thém:

° 1-metyl-4-{4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-pyrazol-1-
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yl]-xyclohexyl}-piperazin-2-on c6 cong thirc 4.4 khéoi d4u tir cong thire 3.2 (trong
vi du 12). Céc diéu kién phan tng: 4 gio, 100°C. Hidu suit: 81% (ham luong
36%). Phén tich: HPLC-MS: R = 0,41 phut (phuong phip O), M+H = 389

° 2-Diflometyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-pyridin ~ ¢6
cong thtc 4.5 khoi dau tir cong thire 3.3 (trong vi du 51). Céc diéu kién phan Gng:
45 phut, 100°C. Hiéu suét: 82% (ham lugng 40%). Phan tich: HPLC: R, = 0,25
phut (phuong phap N); MS: M+H = 256

) N,N, 1-Trimetyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indol-2-
cacboxamit c¢6 cong thirc 4.6 khoi dau tir cdng thirc 3.5 (trong vi du 56). Cac didu
kién phan ing: 3 gio, 100°C. Hiéu sut: 84% (ham luong 50%). Phan tich: HPLC-
MS: R = 0,69 phut (phuwong phap N), M+H = 329

° 1-[(3S)-Tetrahydrofuran-3-yl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)pyrazol c6 cong thuc 4.7 khaoi dau tir cong thirc 3.6 (trong vi du 70). Cac
didu kién phéan tng: 3 gid, 100°C. Hiéu suét: 59% (ham lugng 50%). Phan tich:
HPLC-MS: R; = 0,49 phut (phuong phép N), M+H = 265

° 2-[2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-1,2-
thiazolidin 1,1-dioxit c6 cong thuc 4.8 khéi dau tir cong thirc 3.19 (trong vi du
71). Céc diéu kién phan Gng: 3 gio, 100°C. Hiéu sudt: 86% (ham lugng 50%).
Phan tich: HPLC-MS: R¢ = 0,64 phut (phuong phap N), M+H =338

° 1-[(3R)-Tetrahydrofuran-3-yl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)pyrazol c6 cong thic 4.9 khéi dau tir cong thirc 3.7 (trong vi du 74). Céc
diéu kién phan tmg: 5 gio, 100°C. Hiéu suét: 43% (ham luong 38%). Phan tich:
HPLC-MS: R; = 0,54 phut (phuong phéap J), M+H = 265

® 2-metyl-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro- 1 H-
isoquinolin ¢6 cdng thirc 4.10 khdi déu tir cong thirc 3.20 (trong vi dy 75). Céc
diéu kién phan tmg: 2 gid, 100°C. Hiéu suét: 99% (ham luong 43%). Phan tich:
HPLC-MS: R = 0,41 phut (phuong phép J), M+H =274

) 4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-1-(3,3,3-
triflopropyl)pyrazol c6 cong thic 4.11 khoi dau tir cong thire 3.15 (trong vi du
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76). Céac didu kién phan tmg: 4 gid, 100°C. Hiéu suét: 29% (ham luong 25%).
Phan tich: HPLC-MS: R¢ = 0,61 phut (phuong phép J), M+H = 291

° 1-metyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl]piperidin c6 cong thirc 4.12 khéi du tir cong thire 3.9 (trong vi du 80).
Céc diéu kién phéan tng: 4 gid, 100°C. Hiéu suat: 84% (ham luong 50%). Phan
tich: HPLC-MS: R¢ = 0,47 phtt (phuong phéap J), M+H = 302

e 2-(4-Isopropoxy-3-metoxy-phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan c6 cong thirc 4.13 khéi dau tir cong thirc 3.22 (trong vi du 81). Cac
didu kién phan Gng: 3 gid, 100°C. Hiédu suat: 87% (ham lugng 40%). Phan tich:
HPLC-MS: R¢ = 0,75 phut (phuong phap J), M+H = 293

° 2-[4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]-1,2-thiazolidin
1,1-dioxit ¢6 cong thirc 4.14 khoi dau tir cong thirc 3.24 (trong vi du 33). Céc
diéu kién phan Gng: 2,5 gid, 80°C, trong DMF. Hidu suét: 68% (ham lugng 95%)).
Phan tich: HPLC-MS: R¢ = 2,04 phut (phuong phap K), M+H = 324

Céc vi du sau dugc tdng hop theo cach tuong tu vi du nhu d3 md ta nhung st
dung bis(triphenylphosphin)paladi(Il) clorua (0,05 duong luwong) thay cho 1,1°-
bis(diphenylphospino)feroxendiclopaladi(Il) lam chit xtc tac (xem trong phin mé ta &

trén):

® 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indazol-3-amin c6
cong thire 4.15 khéi du tir cong thire 3.23 (trong vi du 36 ). Céc diéu kién phan
ung: 1 gio, 95°C. Hiéu suét: 89% (ham lugng 85%). Phan tich: HPLC-MS: Rt =
1,76 phut (phuong phap K), M+H = 274

° 1-metyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2-
(triflometyl)phenyl]piperazin c6 cong thirc 4.16 khoi dau tir cong thirc 3.10 (trong
vi du 32). Cac diéu kién phan tng: 1,5 gid, 95 °C. Hiéu sudt: 61% (ham luong
95%). Phan tich: HPLC-MS: R; = 1,66 phut (phuong phap K), M+H = 371

° 1-(Diflometyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol ¢d
cong thirc 4.17 khoi dau tir cong thirc 3.25 (trong vi du 40). Céc diéu kién phan
ung: 2,5 gio, 95 °C. Hiéu suét: 70% (ham lugng 95%). Phan tich: HPLC-MS: Rt
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= 1,97 phut (phuong phéap K), M+H = 245

° 4-[4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-2-
(triflometyl)phenylJmorpholin c¢6 cong thirc 4.18 khoi dau tir cong thirc 3.11
(trong vi du 38). Cac diéu kién phan tng: 1 gid, 95 °C. Hiéu suit: 99% (ham
lugng 78%). Phan tich: HPLC-MS: R = 2,67 phut (phuong phép K), M+H =358

Téng hop I-tert-Butyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol cé céng

Br lo) E ,g
\ S o \
| N B0 —_— | N
;\ + ’ ;\
3.1 4.19

thitc 4.19 trong cdc vidu 2,18,

B6 sung timg giot 100mL dung dich N-butyllithi 2,5M trong hexan vao hdn hop
duge khudy cta 50g 4-bromo-1-tert-butyl-pyrazol c¢6 cong thirc 3.1 trong 230mL THF
trong mdi trudng khi argon & nhiét d6 dudi -60°C, sau d6, hdn hop dugce khudy & nhiét
dd nay trong thoi gian 5 phut, trude khi 52mL 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan dugc bd sung tirng giot vao d6 & nhiét do dudi -60°C. Hon hgp phan tng
dugc cho phép dat téi nhiét do moi trudng. Hdn hop duoc lam lanh b%tng bé nude da va
duoc pha lodng bang dung dich dém phosphat nuéc va nude va duge trung hoa bang
dung dich nudc axit clohydric 2M. Dung méi hitu co dugc loai bd bang cach chung cét
va phdn con lai dugc chiét bing DCM. Céc phan chiét hitu co két hop dugc rira bang
nuéc mudi bao hoa, lam kho trén natri sulfat, loc va cd trong chan khong dé tao ra 44,26 g

1-tert-butyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol 1a chét ran.
Phan tich: HPLC-MS: R; = 0,904 phut (phuong phap F), M+H = 251

Téng hop 5-metyl-1-tetrahydropyran-4-yl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazol c6 cong thire 4.20 trong vi du 79
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Hop chét trung gian nay dugc didu ché tir 4-bromo-5-metyl-1-tetrahydropyran-
4-yl-pyrazol c6 cong thirc 3.8 theo phuong phép diéu ché I-tert-butyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol c¢6 cong thirc 4.19.

Hiéu suét: 94% cua 4.20
Phén tich: HPLC-MS: R¢ = 0,58 phut (phvong phéap J), M+H = 293

Tong hop  I-metyl-4-[4-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)pyrazol-1-yl]-
piperidin co cong thircc 4.21 trong vi du 49

H V;{ V¢
& ~ & - &

451 o}( 2

Hon hop cia 250mg tert-butyl este cia axit 4-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-pyrazol-1-yl]piperidin-1-carboxylic c¢6 cong thic 4.51 va 0,5mL
axit trifloaxetic trong 2mL DCM duoc khudy & nhiét do trong phong trong thoi gian 1
gid. Dung mdi dugc loai bd bang cach chung cAt va phan con lai dugc két hop cung
10mL DCM, tiép theo bang viéc bd sung 494pL formaldehyt (dung dich nudc 37%).
Hdn hop phan tng duoc khudy & nhiét do trong phong trong thoi gian 1 gid, trude khi
421mg natri triaxetoxybohydrua dugc bd sung vao d6. Hon hop tao ra duge khudy &
nhiét d6 trong phong trong thoi gian 30 phut, dugc pha lodng bang dung dich nudc natri
bicacbonat bdo hoa va duoc chiét bing DCM. Cac pha hitu co két hop duoc lam khd
trén natri sulfat, loc va c6 trong chan khong dé tao ra 99mg 1-metyl-4-[4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-yl]piperidin c¢6 cong thirc 4.21 1a chét rén.
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Phén tich: HPLC-MS: R, = 1,25 phut (phuong phép K), M+H = 292

Céc axit boronic, este boronic va BF3 borat sau dy c6 san trén thi truong:

Axit (3,4-dimetoxyphenyl)boronic cé cong thirc 4.22 trong vi du 1

2-xyclopropyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin ¢6 cong
thirc 4.23 trong vi du 50

2-Metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol c6 cong thirc
4.24 trong cac vidu 8, 73

Axit (3,4,5-trimetoxyphenyl)boronic cé cong thirc 4.25 trong vi du 52

tert-Butyl-5-metoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indol-1-
cacboxylat c6 cong thirc 4.26 trong vi du 53

1-(2-Metoxyetyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol ~ ¢é
cong thire 4.27 trong vi du 57

1-etyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol c6 cong thuc
4.28 trong vi du 58

Axit [6-(triflometyl)-3-pyridyl]boronic ¢ cdng thirc 4.29 trong céc vi du 4, 61
Axit (1-metylindazol-5-yl)boronic c¢6 cong thirc 4.30 trong vi du 62

1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol cé cong thirc
4.31 trong vi du 63

1-Tetrahydropyran-4-yl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazol c6 cong thirc 4.32 trong céc vi du 47, 64

1-Isopropyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol ¢6 cOng
thire 4.33 trong vi du 65

4-[5-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-2-pyridylJmorpholin ~ ¢6
cdng thire 4.34 trong vi du 66

1-metyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl|piperazin c6
cong thirc 4.35 trong céc vi du 26, 67
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e 1,3-Dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol cé cong
thirc 4.36 trong vi du 68

e 1,5-Dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol cé cong
thtrc 4.37 trong vi du 69

e Axit (1-metylindazol-6-yl)boronic c6 cong thirc 4.38 trong vi du 72

e 7-clo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indol ¢6 cdng thirc
4.39 trong cac vi du 48, 77

e 1-xyclopropyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol c6 cong
thirc 4.40 trong vi du 78

e tert-Butyl 4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-
yl]piperidin-1-cacboxylat c6 cong thuc 4.41 trong cac vidu 9, 45, 82

e Kali 5-metyl-2-thiophenetrifloborat c6 cong thirc 4.42 trong vi du 54

e Kali 6-metoxy-3-pyridyltrifloborat c6 cong thtrc 4.43 trong vi du 59

e Kali 4-(triflometyl)phenyltrifloborat c6 cong thirc 4.44 trong vi du 60

e 5-flo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin c¢6 cong thirc 4.45
e Axit (4-morpholinophenyl)boronic c¢6 cong thirc 4.46 trong vi du 22

e Axit (1-metylindazol-5-yl)boronic c¢6 cong thirc 4.47 trong vi du 28

e 2-Isopropoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin ¢6 cong
thirc 4.48 trong vi du 27

e 1-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol cé cong thirc
4.49 trong vi du 14

e 1-xyclohexyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxoborolan-2-yl)-1H-pyrazol  ¢é
cong thirc 4.50 trong vi du 7

e tert-butyl este cua axit 4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
pyrazol-1-yl]piperidin-1-carboxylic c6 cong thirc 4.51 trong vi du 49

Téng hop di vong ¢6 cong thirc 5 va 10 tir so d6 1 va 2
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Téng hop 4,6-Diclo-2-metyl-pyrazolo[4,3-c]pyridin (cong thirc 5.1) trong cdc vi du I-
3,7-13,17, 50- 83

N
N Zal N=NF ¢
5.1

B6 sung 10,0g 4,6-diclo-3aH-pyrazolo[4,3-c]pyridin (c6 san trén thi truong tai
codng ty Sphinx Scientific Laboratory Corporation) vao hdn hop ctia 9,5g trimetyloxoni
tetrafloborat trong 300mL DCM trong moi truong khi argon. Hon hop phan tmg duoc
khudy & nhiét d trong phong qua dém. B6 sung 2,7g trimetyl-oxoni tetrafloborat khac
va 2,0mL etyldiisopropylamin (DIPEA) vao d6 va hdn hgp phén ing duoc khudy & nhiét
d6 trong phong qua dém. Hon hop phan tmg dugc pha lodng bang nude, duoc loc va
pha hitu co dugc co trong chan khong. Nguyén liéu tho dugc két hop vao trong dung
dich nudc natri bicacbonat nita bao hoa. Phan két tua duoc loc ra, dugc rira béng nudc
va duoc 1am kho dé tao ra 8,2g 4,6-diclo-2-metyl-pyrazolo[4,3-c]pyridin c6 cong thitc

5.1 14 chét rén.
Phén tich: HPLC-MS: R, = 0,45 phut (phuong phép C), M+H =202 / 204

Téng hop 6-Bromo-2-metyl-indazol-4-ol c6 céng thirc 10.2 trong cdc vi du 14- 16, 18,
22, 26- 29, 32, 33, 35, 36, 38, 40- 43, 45, 47- 49

Buée 1: Tong hop 6-Bromo-4-metoxy-2-metyl-indazol
-~ 7

74 =
N, — =N _

B6 sung 4,23g trimetyloxoni tetrafloborat vao dung dich chita 5,0g 6-bromo-4-
metoxy-1H-indazol trong 50mL 1,4-dioxan & nhiét do trong phong. Hon hop phan ting
dugc khudy o nhiét d§ 40°C trong thoi gian 3 gid va dugc dé yén qua dém. Hdn hop
phan Gng dugc rét vao trong nude. Phén két tha dugc loc ra, duoc rira bang nude va

dugc lam kho dé tao ra 4,26 g 6-bromo-4-metoxy-2-metyl-indazol la chét ran.
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Phéan tich: HPLC-MS: R¢ = 1,78 phut (phuong phap K), M+H =241 /243
Buéc 2: Toéng hop 6-Bromo-2-metyl-indazol-4-ol c6 cong thirc 10.2
- H
= —
_ —N,
N Br N Br

10.2

S
=

—N

B6 sung 53,06mL dung dich bo tribromua (1M trong DCM) vao huyén phu chira
4,26g 6-bromo-4-metoxy-2-metyl-indazol trong 42,6mL DCM & nhiét d6 0°C. Hon hop
phan tng dugce cho phép dat téi nhiét 40 mdi truong va dugce khudy trong thoi gian 3
ngay. B6 sung thém 10mL dung dich bo tribromua khic (1M trong DCM) véao d6 va
hdn hop phan tng duoc khudy & nhiét o trong phong trong thoi gian 8 gi. Hon hop
duoc rét vao trong nude. Phén két ta duoc loc ra va dugc nghién v6i axetonitril dé tao
ra 2,8g 6-bromo-2-metyl-indazol-4-ol c¢6 cong thic 10.2 1a chit ran. Phin dich loc
axetonitril dugc két hop véi 16p DCM va duoc cd trong chan khong. Phén con lai duoc
nghién v&i axetonitril dé tao ra 1,08g 6-bromo-2-metyl-indazol-4-ol ¢6 cong thirc 10.2
1a chit rin. Hai phan rén dugc két hop dé tao ra 3,88g 6-bromo-2-metyl-indazol-4-ol

¢6 cong thue 10.2 1a chét ran.

Phan tich: HPLC-MS: R; = 1,49 phut (phuong phép K), M+H =227/ 229

Téng hop cac hop chit trung gian 6, 7, 8 va 11 tir so d61va2

Tong hop (4R)-4-[(IR)-1-(6-clo-2-metyl-pyrazolo[4, 3-c[pyridin-4-yl)oxyetyl]-
pyrolidin-2-on (cong thirc 7.1) trong cdc vi du 1-3, 7- 13, 17, 50- 83

Buéc 1: Tbéng hop (4R)-4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]pyridin-4-yl)-
oxyetyl]-1-[(1S)-1-(4-metoxyphenyl)etyl]pyrolidin-2-on
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5.1 2.1

B6 sung 4,51g NaH trong dau khoang (60%) vao hdn hop cta 20,0g 4,6-diclo-2-
metyl-pyrazolo[4,3-c]pyridin c¢6 cong thuc 5.1 va 30,1g (R)-4-[(R)-1-hydroxyetyl]-1-
[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on c6 cong thirc 2.1 trong 1L dioxan. Hon
hop tao ra duoc khudy & nhiét do 100°C trong thoi gian 15 gid. Dung mbi duoc loai bd
bang cach chung cat t&i 1/3. Phan con lai duoc két hop trong DCM va dﬁqc rira bang
dung dich amoni clorua bdo hoa va nuéc. Cac pha hitu co két hop duge 1am kho trén
magie sulfat, loc va ¢ trong chan khong dé tao ra 44,8g (88% mdi 1an séc ky HPLC)
(R)-4-[(R)-1-(6-clo-2-metyl-2H-pyrazolo[4,3-c]pyridin-4-yloxy)-etyl]-1-[(S)-1-(4-
metoxy-phenyl)-etyl]-pyrolidin-2-on 1 cht rén.

Phan tich: HPLC-MS: R; = 0,65 phtt (phuong phép J), M+H = 429
Theo céch khéc, hop chét c6 cong thire 6.1 ¢ thé dugc tong hop nhu sau:

Dung dich chtra 20,0g 4,6-diclo-2-metyl-pyrazolo[4,3-c]pyridin c6 cong thirc 5.1
va 25,4g (R)-4-[(R)-1-hydroxyetyl]-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on c6
cong thire 2.1 trong 250mL dioxan duogc bd sung vao huyén ph dic chira 9,6g NaH
trong dau khoang (60%) trong 50mL dioxan & nhiét 9 20°C. Hon hop tao ra duoc khudy
& nhiét do 40°C trong thdi gian 5,5 giv. Hon hop duge lam mat xubng nhiét d6 méi
truong va duoc lam dimg bang cach bd sung tir tir 36mL HCl 4M trong dioxan. Hon
hop phan ing dugc pha loang bang 200mL isopropyl axetat va nuéc (100mL). Cac 16p
duoc tach, va phan nude duge chiét hai 14n bing 100mL isopropyl axetat. Cac phan hitu
co duoc phan tich d& c6 dugc 40,78g (4R)-4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-
c]pyridin-4-yl)oxyetyl]-1-[(1S)-1-(4-metoxyphenyl)etyl]pyrolidin-2-on  trong khéi
luvong dung dich 796,3g cho hiéu sudt 99%. Viéc tinh ché hop chit c6 cong thiic 6.1 6
thé dugc tién hanh bing cach ¢6 dung dich isopropyl axetat tho chira 50g hop chét cong
thire 6.1 trong chan khong con 200mL trong d6 cac chét rin duoc két tinh. 500mL heptan
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dugc nap tir tr vao huyén phil dic & nhiét d6 20°C va hdn hop dugc khqu trong thoi
gian 2 gid. Chét rin duoc tap hop bang céach loc, dugc rira bang heptan, va 1am kho &
nhiét 6 30°C, 46,9g hop chét c6 cong thirc 6.1 duge tach phan l4p & dang chét rin mau
be trong 92% thu hoi.

Buée 2: Tbéng hop (4R)-4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]pyridin-4-
yl)oxyetyl]pyrolidin-2-on ¢6 cong thirc 7.1

E Z —_——
’/ -
N N=NF ¢y

6.1 71

Hon hop cia 1,0g (R)-4-[(R)-1-(6-clo-2-metyl-2H-pyrazolo[4,3-c]pyridin-4-
yloxy)-etyl]-1-[(S)-1-(4-metoxy-phenyl)-etyl]-pyrolidin-2-on ¢ cong thirc 6.1 va ImL
anisol trong SmL axit trifloaxetic (TFA) dugc khudy & nhiét d6 80°C trong thoi gian 17
gi0. Dung moi dugc loai bo bing cach chung cét. Phin con lai dugc két hop trong DCM
va duge rira bang dung dich nudc natri bicacbonat bdo hoa. Céc pha hitu co két hop
duoc cd trong chan khong va phan con lai duoc nghién véi dietyl ete. Phan két tha duoc
loc ra va duge 1am kho dé tao ra 0,37g (R)-4-[(R)-1-(6-clo-2-metyl-2H-pyrazolo[4,3-
c]pyridin-4-yloxy)-etyl]-pyrolidin-2-on c6 cong thic 7.1 1a chét rén.

Phén tich: HPLC-MS: R = 0,47 phut (phuong phap J), M+H =295

Tong hop (4R)-4-[(1R)-1-(6-Bromo-2-metyl-indazol-4-yl)oxyetyl]pyrolidin-2-on (céng
thirc 7.5) trong cdc vi du 14- 16, 18, 22, 26- 29, 32, 33, 35, 36, 38, 40- 43, 45, 47- 49

Buée 1: Tong hop (4R)-4-[(1R)-1-(6-Bromo-2-metyl-indazol-4-yl)oxyetyl]-1-[(1S)-1-
(4-metoxyphenyl)etyl]pyrolidin-2-on
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B6 sung 4,44g di-tert-butyl azodicacboxylat (DBAD) trong thoi gian 30 phut vao
hdn hgp cta 1,46g 6-bromo-2-metyl-indazol-4-ol ¢ cong thirc 10.2, 1,86g (R)-4-[(S)-
1-hydroxyetyl]-1-[(S)-1-(4-metoxyphenyl)-etyl]-pyrolidin-2-on ¢6 cong thiac 2.2 va
5,06g triphenylphosphin trong 36,5mL THF. Hbn hop tao ra dugc khudy & nhiét do
trong phong trong thoi gian 18 gid. Dung moi dugc lam bay hoi va phén con lai dugc
nghién v6i TBME. Phén két tia duoc loc ra va dugc rira béng TBME. Dich loc dugc co
trong chan khong va phan cin tao ra dugc tinh ché bing phuong phép sic ky nhanh
(heptan/etyl axetat/metanol) d8 tao ra 2,36g (54% mdi 1an sic ky HPLC) (4R)-4-[(IR)-
1-(6-bromo-2-metyl-indazol-4-yl)oxyetyl]-1-[(15)-1-(4-metoxyphenyl)etyl|pyrolidin-

2-on ¢6 cong thuc 6.5 12 chét ran.
Phan tich: HPLC-MS: R = 2,00 phut (phuong phap K), M+H =472 / 474

Buée 2: Toéng hop (4R)-4-[(1R)-1-(6-Bromo-2-metyl-indazol-4-yl)oxyetyl]pyrolidin-2-

on c6 cong thire 7.5

/\QN ?/\QNH
S
~ —_— o)
— ] | © i Z N=
N Br o Br
/

1.5

6.5

Hén hop cua 583mg (63% mdi 1an sic ky HPLC) (4R)-4-[(1R)-1-(6-bromo-2-
metyl-indazol-4-yl) oxyetyl]-1-[(1S)-1-(4-metoxyphenyl) etyl] pyrolidin-2-on ¢6 cdong
thire 6.5 trong 10mL TFA duoc khudy & nhiét do 70°C trong thoi gian 18 gid. Dung méi
duoc loai bo béng cach chung cAt. Phan con lai dugc két hop trong DCM, dugc rét vao

trong dung dich nuéc natri bicacbonat bdo hoa va duoc chiét. Cac pha hitu co két hop
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duoc lam kho trén natri sulfat, loc va cd trong chan khong. Nguyén liéu thoé dugc tinh
ché bang phuong phap sic ky nhanh (heptan/etyl axetat/metanol) dé tao ra 321mg (84%
mdi 1An sic ky HPLC) (4R)-4-[(1R)-1-(6-bromo-2-metyl-indazol-4-yl) oxyetyl]
pyrolidin-2-on c6 cong thirc 7.5.

Phén tich: HPLC-MS: R = 1,63 phut (phuong phap K), M+H =338 / 340
Tbng hop céc axit boronic va este boronic c6 cong thuc 11 tir so dd1va2
Téng hop axit [2-metyl-4-[(1R)-1-[(3R)-5-oxopyrolidin-3-yl]etoxy]pyrazolo[4,3-c]-
pyridin-6-yl]boronic cé cong thirc 11.1 trong cdc vidu 3, 10, 13, 17, 83

400mg  (R)-4-[(R)-1-(6-clo-2-metyl-2H-pyrazolo[4,3-c]pyridin-4-yloxy)-etyl]-
pyrolidin-2-on ¢6 cbéng thuc 7.1, 620mg bis-(pinacolato)-diboron, 122mg 1,1°-
bis(diphenylphospino) feroxendiclopaladi(Il) va 360mg kali axetat dugc tao huyén phu
trong 4mL dioxan va hon hop dugc khudy & nhiét d6 100°C trong thoi gian 1 gio. Hon
hop dugc pha lodng bﬁng dioxan, dugc loc qua Xelit, dugc rira béng dioxan va dung
moi dugc lam bay hoi trong chin khong dé tao ra 1,09g axit [2-metyl-4-[(1R)-1-[(3R)-
5-oxopyrolidin-3-yl]etoxy]pyrazolo[4,3-c] pyridin-6-yl]boronic (th6) c6 cdng thirc 11.1

& dang diu, diu nay duge st dung trong bude tiép theo khong can tinh ché thém.
Phan tich: HPLC-MS: R; = 0,26 phut (phuong phap S), M+H = 305

Tong hop  (4R)-4-[(1R)-1-[2-metyl-6-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)-
indazol-4-yl]oxyetyl]pyrolidin-2-on cé cong thirc 11.3 trong cdc vidu 15, 16, 41, 42, 43
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500mg (4R)-4-[(1R)-1-(6-bromo-2-metyl-indazol-4-yl)oxyetyl|pyrolidin-2-on

L5 11.3

cd cobng thic 7.5, 563mg bis-(pinacolato)-diboron, 52mg bis(triphenylphosphin)-
paladi(Il) clorua va 435mg kali axetat dugc tao huyén phu trong 5SmL dioxan va hdn hop
tao ra dugc khudy & nhiét do 95°C trong thoi gian 1 gi. Hdn hgp phan ting duge cho
phép dat t6i nhiét A moi trudng, dugce pha lodng bang nude va duoc chiét bing DCM.
Céc pha hitu co két hop dugc 1am khd trén natri sulfat, loc va co trong chan khong. Phin
con lai dugce tinh ché bang phuong phap sic ky nhanh (heptan/etyl axetat/metanol) dé
tao ra 505mg (78% mdi lan sic ky HPLC) (4R)-4-[(1R)-1-[2-metyl-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)indazol-4-yl]oxyetyl|pyrolidin-2-on c6 cong thic
11.3.

Phén tich: HPLC-MS: Rt = 1,76 phut (phuong phap K), M+H = 387
Tbng hop céc vi du patent c6 cong thire 1

Téng hop (4R)-4-[(1R)-1-[6-(3,4-Dimetoxyphenyl)-2-metyl-pyrazolo[4,3-c[pyridin-4-
ylJoxyetyl]pyrolidin-2-on (vi du 1)

ungl

: OH 0 ’
o B o)
H' Ho~ Q ~ = N
N - 0]
—N\\“ P O + ? N/ #
N cl
o)
|
7.1 4.22 Vidul 7

Hon hop ctia 150mg (4R)-4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]pyridin-4-
yloxyetyl]pyrolidin-2-on ¢6 cdng thirc 7.1, 139mg axit (3,4-dimetoxyphenyl)boronic
¢ cong thirc 4.22, 17,9mg bis(triphenylphosphin)paladi(II) clorua va 764pL dung dich
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nudc natri cacbonat 2M trong 1,7mL DMF dugc khudy & nhiét do 90°C trong thoi gian
20 gid. Hon hop phan tng duge cho phép dat téi nhiét do moi truong va duge tinh ché
bang phuong phap rpHPLC dé sau khi 1am dong khé, tao ra 42mg hop chit cia vi duy 1.

Phan tich: HPLC-MS: R; = 3,72 phut (phuong phép T), M+H = 397

Tong  hop  (4R)-4-[(1R)-1-[6-(I-tert-Butylpyrazol-4-yl)-2-metyl-pyrazolo[4, 3-c]-
pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 2)

Buée 1: Tong hop (4R)-4-[(1R)-1-[6-(1-tert-Butylpyrazol-4-yl)-2-metyl-pyrazolo[4,3-
c]pyridin-4-yljoxyetyl]-1-[(1S)-1-(4-metoxyphenyl)etyl]pyrolidin-2-on

,B N
N | N o)

6.1 .19 8.1

J
/Igll""

B6 sung 5,0mL dung dich nudc natri cacbonat 2M vao hdn hop ciia 1,0g (4R)-4-
[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]|pyridin-4-yl)oxyetyl]-1-[(1S)-1-(4-metoxy-
phenyl)etyl]pyrolidin-2-on c6 cong thirc 6.1, 790mg 1-tert-butyl-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl) c¢6 cong thic 4.19 va 170mg 1,1 -bis(diphenylphospino)
feroxendiclopaladi(Il) (phtrc hop v6i DCM (1:1)) trong 6mL dioxan. Hon hgp tao ra
duogc khudy trong mot dng gén kin & nhiét dd 140°C trong thoi gian 1 gio. Hon hgp phan
ing duoc rét vao trong DCM. Phan két tua duge loc ra. Dich loc duoc cd trong chin
khong va phan cin tao ra dugc tinh ché bang phuong phép sic ky nhanh (DCM/metanol
= 1/0 > 9/1) dé tao ra 1,0g (50% mdi phd NMR) (4R)-4-[(1R)-1-[6-(1-tert-
butylpyrazol-4-yl)-2-metyl-pyrazolo[4,3-c]pyridin-4-ylJoxyetyl]-1-[(1S)-1-(4-
metoxyphenyl)etyl]pyrolidin-2-on cé cong thirc 8.1 & dang dau.

Phan tich: HPLC-MS: R¢ = 0,63 phut (phuong phép C), M+H = 517

Buée 2: Téng hop (4R)-4-[(1R)-1-[6-(1-tert-Butylpyrazol-4-yl)-2-metyl-pyrazolo[4,3-
c]pyridin-4-ylloxyetyl]pyrolidin-2-on (vi du 2)
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Hdn hop cia 3,90g (36% mdi lan sic ky HPLC) (4R)-4-[(1R)-1-[6-(1-tert-
butylpyrazol-4-yl)-2-metyl-pyrazolo[4,3-c]pyridin-4-ylJoxyetyl]-1-[(1S)-1-(4-
metoxyphenyl)etyl]pyrolidin-2-on c6 cong thuc 8.1 trong 25mL TFA duoc khudy &
nhiét d6 80°C trong thoi gian 3 gio. Hon hop phéan tmg duge tinh ché bang phuong phap
rpHPLC (SunfireC18, axetonitril/nuéc, TFA va XbridgeC18, axetonitril/nudc,
amoniac) va cac phan mong muén duoc lam dong kho. Phén con lai duoc nghién véi
TBME va mot lugng nhd axeton. Dung mdi dugce loai bd bang cach chung cit va phan

con lai duoc 1am kho dé tao ra 410mg hop chat trong vi du 2 13 chét rén.
Phan tich: HPLC-MS: R; = 0,52 phut (phuong phéap C), M+H = 383
Theo céch khéc, hop chét c6 cong thirc 8.1 ¢6 thé duoc téng hop nhu sau:

Tbng hop etyl 3-amino-1-metyl-1H-pyrazol-4-cacboxylat

O MeNHNH,, NaOEt Q
EtOH, THF
NC\fLOEt > ——N/TLOEt
NZ

OFEt NH>

Dung dich chtra etyl 2-xyano-3-etoxyacrylat (5,0g, 30mmol) trong THF khan
(10mL) dugc nap ting giot vao hdn hop cua natri etoxit (4,02g, 59mmol) va
metylhydrazin (1,36 g, 30mmol) trong etanol tuyét d6i (10mL) & nhiét d6 0°C trong diéu
kién nito. Sau khi lam gia hdn hgp da khudy trong thoi gian 90 phiit, dung dich chua
axit clohydric khan (3,22M trong CPME, 28mL, 90mmol) dugc nap vao phan ing tung
giot. Sau dd, phan ung dugc ¢ trong chan khong thanh chét rén, duoc pha lodng bing

isopropyl axetat (20mL) va dugc cd thanh chéit rin. Dang bdt nhio thd dugc tao huyén

-72-



24964

phu trong isopropyl axetat ndng (75mL) va dugc loc néng. Dich loc dugc c6 trong chin
khong con x4p xi 15mL, & d6 chét rén két tinh khi lam mat xudng nhiét d6 madi truong.
Hdn hop dugc pha lodng bang cach bd sung timg giot heptan (30mL). Hdn hop dugc
khudy trong thoi gian 1 gid & nhiét do moi truong. Etyl 3-amino-1-metyl-1H-pyrazol-
4-cacboxylat dugc tach phan 1ap bang cach loc, dugc rira bang heptan va duoc 1am khd
trong chan khong dé tao ra 3,7g 1a chét rdn mau vang da cam véi hiéu suit 74%. 'H
NMR (500 MHz, DMSO-d%) & = 7,87 (s, 1H), 5,3 (bs, 2H), 4,15 (q, J = 7,2 Hz, 2H),
3,60 (s, 3H), 1,23 (t, J= 7,2 Hz, 3H).

Téng hop etyl 3-bromo-1-metyl-1H-pyrazol-4-cacboxylat

O O
i I
/=" TOEl iscamyl Nitrit S
—N, | — = __N
N7 NH CuBrs, MeCN N~ Br

Isoamyl! nitrit (420mg, 3,6mmol) dugc nap ting giot vao hdn hop duge khudy
cua etyl 3-amino-1-metyl-1H-pyrazol-4-cacboxylat (400mg, 2,4mmol) va dong (IT)
bromua (660mg, 3,0mmol) trong axetonitril khan (10mL) & nhiét o mdi trudong. Phan
tng dugc khudy trong thoi gian 1 gio; tai thoi diém nay, phan tng dugc pha lodng bing
isopropyl axetat (100mL). Hon hop dugc ria bing nude (100mL) va duge cb dén cin
dang diu. Tién hanh tinh ché bing phuong phap sic ky silicagel bing metyl t-butyl ete
va hexan tao ra etyl 3-bromo-1-metyl-1H-pyrazol-4-cacboxylat (350mg) la chét rdn mau
tréng v6i hiéu sudt 64%. 'H NMR (500 MHz, CDCl3) 8 = 7,83 (s, 1H), 4,30 (q, J= 17,1
Hz, 2H), 3,90 (s, 3H), 1,35 (t, J= 7,2 Hz, 3H).

Tbng hop axit 3-Bromo-1-metyl-1H-pyrazol-4-carboxylic

§ NaOH. H,0. Q
L o PN
/= OEt 557C S OH
—N —— —N !
N Br Sau do, HCH, N Br

Dung dich nuéc chira natri hydroxit (2M, 10mL, 20mmol) dugc nap vao hdn hop
cia etyl 3-bromo-1-metyl-1H-pyrazol-4-cacboxylat (2,0g, 8,6mmol) trong etanol
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(20mL) & nhiét d0 moi truong. Phan tng dugce khqu & nhiét dd 50°C trong thoi gian 1
gi®; tai thoi diém nay, phan tmg dugc 1am mét xudng nhiét do mdi trudng. Dung dich
nudc chira axit clohydric (3M, 6,7mL, 20mmol) dugc nap timg giot vao phan tng dé
gdy ra sy két tinh. Cac phan rén chta axit 3-bromo-1-metyl-1H-pyrazol-4-carboxylic
duogc tip hop bing cach loc, duge rira béng nudc, tiép theo bang heptan, va duge lam
khd dé thu duoc 1,4g 13 chit rin mau tring v6i hiéu sudt 79%. 'H NMR (400 MHz,
DMSO-d%) & =12,59 (s, 1H), 8,27 (s, 1H), 3,85 (s, 3H).

Téng hop 1-(1-(tert-Butyl)-1H-pyrazol-4-yl)etan-1-on

O
Br _— PritgCl-LiICH Dioxan M
N THF, 45 °C R
S e i N
} N
VAN Sau do, AcO s

Phirc isopropyl magie clorua lithi clorua (1,3M trong THF, 28,4mL, 37mmol)
duoc nap vao dung dich chira 4-bromo-1-(tert-butyl)-1H-pyrazol (5,0g, 25mmol) trong
THF khan (25mL) trong mdi treong khi argon & nhiét d¢ moi truong. Dioxan khan (3,3g,
37mmol) dugc nap vao phan Ung, va phan ung duoc khudy & nhiét 46 45°C trong thoi
gian 4 gid. Hon hop tao ra dugc 1am mat xubng nhiét dd moi truong va duge nap vao
dung dich anhydrit axetic khan (7,5g, 73mmol) trong THF (25mL) ¢ nhi€t do -20°C.
Hon hop tao ra dugce 1am Am 18n nhiét d6 moi trudng va duge co dén can. Hon hop dugc
hoa tan trong metyl t-butyl ete (50mL) va dugc rira bing nudc (25mL). Phan hitu co
duoc cd dé tao ra 1-(1-(tert-butyl)-1H-pyrazol-4-yl)etan-1-on thd & dang dau (7,6g, 36%
trong luong) va hiéu suit 67%. Tién hanh két tinh trong hdn hop clia metyl t-butyl ete
va heptan tao ra nguyén liéu tinh khiét theo phép phan tich. 'H NMR (500 MHz, CDCl3)
87,96 (s, 1H), 7,86 (s, 1H), 2,37 (s, 3H), 1,55 (s, 9H).

Téng hop 6-(1-(tert-Butyl)-1H-pyrazol-4-yl)-2-metylpyrano[4,3-c]pyrazol-4(2H)-on

) i C
0 O 5% PA{OAC), 7.5% BuXPHOS 2
i P LiOWBu. Dioxan, 90 “C ”:f’:::f"’*“"o
S OH % . —N i
Y ( + L;' I . . N . i N A U/‘J S
Yool ~N Sau do,TFA, MeCH. 75°C TN
;\l. " 8[ * ‘)l.
N
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Hon hop cua lithi tert-butoxit (0,970g, 12mmol), paladi (II) axetat (27mg,
0,12mmol), va di-tert-butyl(2,4,6-trisopropylbiphenyl-2-yl)phosphin (77mg, 18mmol)
trong 1,4 dioxan khan va da khtr bd khi (4mL) trong moi trudong khi argon dugc khudy
& nhiét 46 méi trudng trong thoi gian 15 phiit. Hon hop duoc gia nhiét t6i nhiét d6 90°C,
va duogc khudy ¢ nhiét do nay trong thoi gian 5 phtt. Dung dich chira axit 3-bromo-1-
metyl-1H-pyrazol-4-carboxylic (500mg, 2,4mmol) va 1-(1-(tert-Butyl)-1H-pyrazol-4-
yl)etan-1-on (490mg, 2,9mmol) trong 1,4-dioxan khan va da kht b6 khi (7mL) trong
mdi trudng khi argon dugc nap vao huyén phu dic dua vao chét xtc tac ¢ nhiét d6 90°C
tung giot trong thoi gian 50 phut. Phan tmg duoc khudy & nhiét 46 90°C trong thoi gian
30 phut. Phan Ung dugc lam mat xudng nhiét d6 maéi truong va dugc lam dimg bing
cach bd sung axit trifloaxetic (SmL). Phan tmg dugc cd thanh chét rdn chra diu. Hon
hop dugc tao huyén phi trong hdn hop cla axetonitril (20mL) va axit trifloaxetic
(20mL). Hdn hop dugc khudy & nhiét do 75°C trong thoi gian 14 gid, sau d6 dugc cd
thanh chét rén chira diu. Hon hop duogc tao huyén phul trong isopropyl axetat (70mL) va
duoc rira hai 14n bang nudc (40mL). Phan hitu co duge cd thanh chit rin. Tién hanh tinh
ché bang phuong phép sdc ky silicagel v6i etyl axetat va hexan tao ra 6-(1-(tert-Butyl)-
1H-pyrazol-4-yl)-2-metylpyrano[4,3-c]pyrazol-4(2H)-on la chit rin mau da cam
(650mg) v6i hiéu suit 98%. 'H NMR (500 MHz, CDCls) & = 8,06 (s, 1H), 7,94 (s, 1H),
7,84 (s, 1H), 6,68 (s, 1H), 4,04 (s, 3H), 1,60 (s, 9H).

Téng hop 6-(1-(tert-Butyl)-1H-pyrazol-4-yl)-2-metyl-2,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-on

? ;
Fe” N0 NH4OAc, DMSO, .
-N | ] 110 °C N NH
N A :
N ST R N el N
il N i e ) i!l N
N sau do 20 °C, H,0 L N
4 \
A .

Hén hop cta 6-(1-(tert-Butyl)-1H-pyrazol-4-yl)-2-metylpyrano[4,3-c]pyrazol-
4(2H)-on (980mg, 3,6mmol) va amoni axetat (1,11g, 14mmol) trong DMSO khan
(4mL) duoc khudy & nhiét d6 110°C trong thoi gian 4 gid; tai thoi diém nay, luong

amoni axetat khac (1,11g, 3,6mmol) dugc nap vao phan tng. Sau khi khudy trong thoi
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gian 4 gio nita & nhiét d6 110°C, phan ing dugc lam mat xuéng nhiét d0 moi truong va
duogc pha lodng bang nudc (20mL). Cac phan rin chira 6-(1-(tert-Butyl)-1H-pyrazol-4-
yl)-2-metyl-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-on dugc tach phan 14p bang cach
loc, dugc rira béng nudge, va dugce 1am kho dé tao ra 880mg véi hidu suét 90%. 'H NMR
(500 MHz, DMSO-d®) & = 10,59 (s, 1H), 8,54 (s, 1H), 8,39 (s, 1H), 8,06 (s, 1H), 6,73
(s, 1H), 3,99 (s, 3H), 1,53 (s, 9H).

Tbng hop 6-(1-(tert-Butyl)-1H-pyrazol-4-yl)-4-clo-2-metyl-2H-pyrazolo[4,3-c]pyridin

O C
PR PO duong Tuong) "
N M 2070 S XN
RS S —N i
N™ - - AN
N Ln

~N [ r\‘

X -

z/ 1‘\

Phosphoro (V) oxyclorua (848mg, 5,53mmol) dugce nap vao hdn hop ctia 6-(1-
(tert-Butyl)-1H-pyrazol-4-yl)-2-metyl-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-on
(500mg, 1,84mmol) trong axetonitril khan (5SmL) trong moi trudng khi argon. Phan tng
duoc khudy & nhiét do 75-80°C trong thoi gian 3 gio; tai thoi diém nay, phan ting duge
lam maét xubng nhiét d6 moi truong. Phan Gmg dugc rét tir tir vao trong dung dich nudce
natri bicacbonat bdo hoa (45mL). Hdn hop duge khudy trong thoi gian 20 phit va dugc
cd trong chan khong dé loai bo dung mdi axetonitril. Huyén phit nu6e sén sét tao ra
duogc pha lodng bang isopropyl axetat (S0mL) va duoc rira bang nudce (2 x 20mL). Phan
hitu co duge ¢d thanh diu ma diu nay dugc rin hoa khi dé yén dé tao ra 6-(1-(tert-
Butyl)-1H-pyrazol-4-yl)-4-clo-2-metyl-2H-pyrazolo[4,3-c]pyridin 1a chét rdn mau vang
(690mg, 73% trong luong) véi hiéu suit 92%. Nguyén lidu tinh khiét theo phép phan
tich thu dugc bing cach két tinh trong n-propanol va heptan. 'H NMR (500 MHz,
CDCl3) 6 = 8,08 (s, 1H), 8,00 (s, 1H), 7,95 (s, 1H), 7,52 (s, 1H), 4,20 (s, 3H), 1,62 (s,
9H).

Téng hop (R)-4-((R)-1-((6-(1-(tert-Butyl)-1H-pyrazol-4-yl)-2-metyl-2H-pyrazolo[4,3-
c]pyridin-4-yl)oxy)etyl)-1-((S)-1-(4-metoxyphenyl)etyl)pyrolidin-2-on (cong thirc 8.1)
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Hoén hop cua (R)-4-((R)-1-hydroxyetyl)-1-((S)-1-(4-metoxyphenyl)etyl)-
pyrolidin-2-on (173mg, 0,66mmol), 6-(1-(tert-Butyl)-1H-pyrazol-4-yl)-4-clo-2-metyl-
2H-pyrazolo[4,3-c]pyridin (190mg, 66mmol) va natri hydrua (60% trong lugng, 66mg,
1,6mmol) trong 1,4 dioxan khan (3mL) dugc khudy trong mdi truong khi argon & nhiét
d6 50-70°C trong thoi gian 18 giod. Hon hgp phan Gng dugce lam mét xubng nhiét d6 moi
truong va dugc lam dung bang cach bd sung tir tir dung dich hydro clorua (4M trong 1,4
dioxan, 0,245mL, 0,98mmol). Phan Gng dugc pha lodng bang isopropyl axetat (20mL)
va nude (20mL). Cac 16p duge tach, va phan nudc duge chiét hai 1dn bang isopropyl
axetat (20mL). C4c 16p hitu co két hop dugc ¢b thanh dau. Tién hanh tinh ché bing
phuong phap sic ky silicagel véi metanol va metyl tert-butyl ete tao ra (R)-4-((R)-1-((6-
(1-(tert-Butyl)-1H-pyrazol-4-yl)-2-metyl-2H-pyrazolo[4,3-c]pyridin-4-yl)oxy)etyl)-1-
((S)-1-(4-metoxyphenyl)etyl)pyrolidin-2-on (185mg) 1a bot mau tring v6oi hiéu suit
55%. '"H NMR (500 MHz, CDCl3) & = 7,94 (s, 1H), 7,89 (s, 1H), 7,76 (s, 1H), 7,20 (s,
1H), 7,10 (d, J= 8,8 Hz, 2H), 6,57 (d, J= 8,7 Hz, 2H), 5,48 (dddd, /=4,8, 6,1, 6,1, 6,1
Hz, 1H), 5,43 (q, J = 7,0 Hz, 1H), 4,13 (s, 3H), 3,66 (s, 3H), 3,47 (t, /= 9,0 Hz, 1H),
2,96 (dd, J=5,1, 9,8 Hz, 1H), 2,74-2,66 (m, 1H), 2,66-2,57 (m, 2H), 1,64 (s, 9H), 1,48
(d, J=17,1 Hz, 3H), 1,33 (d, J= 6,2 Hz, 3H).

Téng hop (4R)-4-[(1R)-1-[6-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl)-2-metyl-
pyrazolo[4,3-c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 3)
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B sung 3mL dioxan va 65pL dung dich nuéc natri cacbonat SM vao hén hgp
cia 50mg axit [2-metyl-4-[(1R)-1-[(3R)-5-0xopyrolidin-3-yl]etoxy]pyrazolo[4,3-
¢]pyridin-6-yl]boronic c6 cong thirc 11.1, 46,2mg 4-Bromo-1-(tetrahydro-2H-pyran-2-
yl)-1H-pyrazol c6 cong thirc 3.26 va 20mg paladi-X-phos. Hon hop tao ra duge gia nhiét
& nhiét dd 110°C trong thoi gian 14 gid. Hon hop duoc 1am mat xubng nhiét d6 moi
truomg va duge tinh ché bang phuong phéap rpHPLC. C4c pha hitu co két hop duoc lam
dong kho dé tao ra hop chét trong vi du 3 vé6i lugng 21mg.

Phén tich: HPLC-MS: R; = 0,86 phut (phuong phép Z1), M+H =411

Hop chét trong vi du 17 dugc tbng hop theo cach tong ty nhu trong vi du 3 st dung 1-
[(4-bromophenyl)metyl]-2-metyl-1H-imidazol c6 cong thirc 3.27.
Phan tich: HPLC-MS: R, = 0,73 phut (phuong phap Z1), M+H = 431

Téng hop  (4R)-4-[(1R)-1-[6-(4-hydroxy-3-metoxy-phenyl)-2-metyl-pyrazolo[4,3-
c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 8)

OH

7.4 2 Vidu 8 -

o

B sung 400uL dung dich nude natri cacbonat 2M vao hdn hop cua 100mg (4R)-
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4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]pyridin-4-yl)oxyetyl]pyrolidin-2-on c6 cong

thac 7.1, 110mg 2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol c6

cong thtrc 4.24 va 37mg 1,1 -bis(diphenylphospino)feroxen-diclopaladi(Il) (phttc hgp

v6i DCM (1:1)) trong 1mL dioxan va 0,5mL metanol. H3n hop phan img dwoc khudy &

nhiét do 140°C trong thoi gian 15 phut trong diéu kién chiéu xa bang vi séng. Hon hop

phan tng duge loc qua rpSiO2, dugc rua bang metanol va duoc tinh ché bing phuong

phap rpHPLC dé sau khi 1am dong kho, tao ra 80mg (hiéu sut: 68%) hop chét trong vi

du 8 12 chét ran.

Phéan tich: HPLC-MS: R¢ = 0,47 phtt (phuvong phép S), M+H = 383

Céc vi du sau duogc tbng hop theo cach twong tu nhu trong vi du 8.

c]pyridin-4-
ylJoxyetyl]pyrolidin-2-on

yl)indol-1-
cacboxylat co cong

thirc 4.26

Vidu Axit boronic /este Hié;u Phan tich
hodc BF3 borat suat
(twong g voi
cong thuc 4)

Vidu7 1-xyclohexyl-4- 50mg | HPLC-MS:
(R)-4-((R)-1-(6-(1- (4,4,5,5-tetrametyl- | (47%) | R¢=0,72 phat (phuong
xyclohexyl- 1H-pyrazol-4- 1,3,2- phép U),
yl)-2-metyl-2H- dioxoborolan-2- M+H =409
pyrazolo[4,3-c]pyridin-4- yl)-1H-pyrazol cé
yloxy)etyl)pyrolidin-2-on cong thirc 4.50
Vidu 53 tert-butyl 5-meth- | 51mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(5- oxy-3-(4,4,5,5- (51%) | R¢= 0,64 phut (phuong
metoxy-1H-indol-3-yl)-2- tetrametyl-1,3,2- phéap U),
metyl-pyrazolo[4,3- dioxaborolan-2- M-+H = 406

'H NMR (DMSO, 400
MHz) § = 1,42 (3H, d),
2,20 — 2,36 (2H, m),
2,75 — 2,89 (1H, m),
3,12 (dd, 1H), 3,40(1H,
t), 3,82 (3Ms), 4,12
(3H,s), 5,58-5,68

-79-




24964

(IH,m), 6,79 (1HL,d),
7,32 (1H, d), 7.41
(1Hs), 7,53 (1H, s),
7,80 (1H,s), 7,96 (1H,
s), 8,42 (s, 1H), 11,2

(1H,s).
Vidu 54 kali 5-metyl-2- | 36mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | thiophen-tri- (67%) | R¢= 0,68 phut (phuong
(5-metyl-2-thienyl)pyrazolo- | floborat c6 cong | phép V),
[4,3-c]pyridin-4-yl]oxyetyl]- | thic 4.42 M+H =357
pyrolidin-2-on
Vidu 55 3-metyl-7-(4,4,5,5- | 29mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrametyl-1,3,2- (46%) | Ry= 0,62 phut (phuong
(3-metyl-1,2,4,5-tetrahydro- | dioxaborolan-2-yl)- phép V),
3-benzazepin-7-yl)pyrazolo- | 1,2,4,5-tetrahydro- M-+H =420
[4,3-c]pyridin-4-yl]oxyetyl]- | 3-benzazepin  ¢6
pyrolidin-2-on cong thuc 4.3
Vidu 56 N,N, 1-trimetyl-6- 34mg | HPLC-MS:
N,N, 1-trimetyl-6-[2-metyl- | (4,4,5,5-tetrametyl- | (49%) | Rt= 0,59 phut (phuong
4-[(1R)-1-[(3R)-5-0xopyrol- | 1,3,2- phép V),
idin-3- dioxaborolan-2- M+H =461
yl]etoxy]|pyrazolo[4,3- yl)indol-2-
¢]pyridin-6-yl]indol-2- cacboxamit c6 cong
cacboxamit thirc 4.6
Vidu 59 kali  6-metoxy-3- | 37mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(6- pyridyl-trifloborat | (66%) | R¢= 0,57 phut (phuong
metoxy-3-pyridyl)-2-metyl- | c6 cong thuc 4.44 phép V),
pyrazolo-[4,3-c]pyridin-4- M+H =368
yl]oxyetyl]-pyrolidin-2-on
Vi du 60 kali 4-| 19mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | (triflometyl)phenyl | (31%) |R¢=0,75 phut (phuong
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[4-(triflometyl)phenyl]- trifloborat c6 cong phép V),

pyrazolo[4,3-c]pyridin-4- thirc 4.44 M+H = 405

yl]-oxyetyl]pyrolidin-2-on

Vidu 64 1-tetrahydropyran- | 48mg | HPLC-MS:

(4R)-4-[(1R)-1-[2-metyl-6- | 4-yl-4-(4,4,5,5- (76%) | R¢=0,57 phat (phuong

(1-tetrahydropyran-4-yl- tetrametyl-1,3,2- phap W),

pyrazol-4-yl)pyrazolo[4,3- | dioxaborolan-2- M+H =411

c]pyridin-4-yl]oxyetyl]- yl)pyrazol c6 cong

pyrolidin-2-on thirc 4.32

Vidu 65 1-isopropyl-4- 3lmg | HPLC-MS:

(4R)-4-[(1R)-1-[6-(1-is0- (4,4,5,5-tetrametyl- | (55%) | R¢=0,61 phut (phuong

propylpyrazol-4-yl)-2- 1,3,2- phép W),

metyl-pyrazolo[4,3- dioxaborolan-2- M+H =369

c]pyridin-4-yl]- yl)pyrazol c6 cong "H NMR (DMSO, 400

oxyetyl]pyrolidin-2-on thire 4.33 MHz) 6 = 1,35 (3H, d),
1,46 (6H,d), 2,20 — 2,32
(2H, m), 2,72 — 2,83
(1H, m), 3,12 (m, 1H),
3,38(1H, t), 4,10 (3H,s),
4,48-4,59 (1H,m), 5,50-
5,60 (1H,m), 7,30 (1H,
s), 7,51 (1H, s), 7,99
(1H, s), 821 (1H, s),
8,41 (s, 1H).

Vidu 66 4-15-(4,4,5,5- 49mg | HPLC-MS:

(4R)-4-[(1R)-1-[2-metyl-6- | tetrametyl-1,3,2- (76%) | R¢= 0,46 phut (phuong

(6-morpholino-3-pyridyl)- dioxaborolan-2-yl)- phap W),

pyrazolo[4,3-c]pyridin-4- 2-pyridyl]- M+H =423

ylJoxyetyl]pyrolidin-2-on morpholin c¢6 cOng

thic 4.34
Vidu 67 1-metyl-4-[4- 20mg | HPLC-MS:
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(4R)-4-[(1R)-1-[2-metyl-6- | (4,4,5,5-tetrametyl- | (24%) | R¢= 0,46 phut (phuong
[4-(4-metylpiperazin-1- 1,3,2- phap W),
yl)phenyl]pyrazolo[4,3- dioxaborolan-2- M+H =435
c]pyridin-4-yl]oxyetyl]- yl)phenyl]-
pyrolidin-2-on piperazin c6 cdng

thac 4.35
Vidu 68 1,3-dimetyl-4- 36mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(1,3- (4,4,5,5-tetrametyl- | (67%) | R¢= 0,52 phat (phuong
dimetylpyrazol-4-yl)-2- 1,3,2- phép W),
metyl-pyrazolo[4,3- dioxaborolan-2- M+H =355
c]pyridin-4- yl)pyrazol c6 cong
yl]oxyetyl]pyrolidin-2-on thirc 4.36
Vidu 69 1,5-dimetyl-4- 39mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(1,5- (4,4,5,5-tetrametyl- | (72%) | R¢= 0,52 phut (phuong
dimeth-ylpyrazol-4-yl)-2- 1,3,2- phap W),
metyl-pyrazolo[4,3- dioxaborolan-2- M+H =355
c]pyridin-4- ylpyrazol c6 cong
ylJoxyetyl]pyrolidin-2-on thirc 4.37
Vidu 70 1-[(39)- 14mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrahydrofuran-3- | (23%) |R¢= 0,55 phut (phuong
[1-[(3S)-tetrahydrofuran-3- | yl]-4-(4,4,5,5- phap W),
yl]pyrazol-4- tetrametyl-1,3,2- M+H =397
yl]pyrazolo[4,3-c]pyridin-4- | dioxaborolan-2-
yl]oxyetyl]-pyrolidin-2-on | yl)pyrazol cé cong

thirc 4.7
Vidu71 2-[2-metyl-4- 42mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-[4-(1,1- (4,4,5,5-tetrametyl- | (58%) | R¢= 0,66 phut (phuong
dioxo-1,2-thiazolidin-2-yl)- | 1,3,2- phéap W),
3-metyl-phenyl]-2-metyl- dioxaborolan-2- M+H =470

pyrazolo[4,3-c]pyridin-4-
ylJoxyetyl]pyrolidin-2-on

yl)phenyl]-1,2-

thiazolidin 1,1-
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dioxit c6 cong thirc

4.8

Vidu 72 Axit (I- | 34mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | metylindazol-6- (57%) | R¢=0,67 phut (phuong
(1-metylindazol-6-yl)pyraz- | yl)boronic c6 cong phép W),
olo[4,3-c]pyridin-4- thirc 4.38 M+H =391
yl]oxyetyl]pyrolidin-2-on
Vidu 74 1-[(3R)-tetrahydro- | 13mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | furan-3-yl]-4- (25%) | R¢=0,47 phut (phuong
[1-[(3R)-tetrahydrofuran-3- | (4,4,5,5-tetrametyl- phép V),
yl]pyrazol-4- 1,3,2- M+H =397
yl]pyrazolo[4,3-c]pyridin-4- | dioxaborolan-2-
ylJoxyetyl]-pyrolidin-2-on | yl)pyrazol cé cong

thire 4.9
Vidu 75 2-metyl-7-(4,4,5,5- | 18mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrametyl-1,3,2- (23%) | R¢=10,61 phut (phuong
(2-metyl-3,4-dihydro-1H- dioxaborolan-2-yl)- phép V),
isoquinolin-7- 3,4-dihydro-1H- M+H = 406
yl)pyrazolo[4,3-c]pyridin-4- | isoquinolin ¢ cOng
ylJoxyetyl]-pyrolidin-2-on | thirc 4.10
Vidu 76 4-(4,4,5,5- 17mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrametyl-1,3,2- (25%) | R¢= 0,44 phat (phuong
[1-(3,3,3-triflopropyl)- dioxaborolan-2-yl)- phép X),
pyrazol-4-yl|pyrazolo[4,3- 1-(3,3,3-triflo- M+H =423
c|pyridin-4-yl]oxyetyl]- propyl)pyrazol cé
pyrolidin-2-on cong thuc 4.11
Vidu 77 7-clo-2-(4,4,5,5- 27mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(7-clo- tetrametyl-1,3,2- (32%) | R¢= 0,59 phut (phuong
1H-indol-2-yl)-2-metyl- dioxaborolan-2-yl)- phép X),
pyrazolo[4,3-c]pyridin-4- 1H-indol c6 cong M+H =410

ylJoxyetyl]pyrolidin-2-on

thtc 4.39
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Vidu 78 1-xyclopropyl-4- 40mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(1- (4,4,5,5-tetrametyl- | (51%) | R¢= 0,40 phat (phuong
xyclopropylpyrazol-4-yl)-2- | 1,3,2- phap X),
metyl-pyrazolo[4,3- dioxaborolan-2- M+H = 367
c]pyridin-4- yl)pyrazol c6 cong
ylJoxyetyl|pyrolidin-2-on thirc 4.40
Vidu 79 5-metyl-1- 26mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrahydropyran-4- | (28%) | R¢=0,39 phat (phuong
(3-metyl-1-tetrahydropyran- | yl-4-(4.,4,5,5- phap Y),
4-yl-pyrazol-4-yl)pyrazolo- | tetrametyl-1,3,2- M+H = 425
[4,3-c]pyridin-4-yl]oxyetyl]- | dioxaborolan-2-
pyrolidin-2-on yl)pyrazol c6 cong

thic 4.20
Vidu 80 1-metyl-4-[4- 24mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | (4,4,5,5-tetrametyl- | (32%) | R¢= 0,50 phut (phuong
[4-(1-metyl-4-piperidyl)- 1,3,2- phép Y),
phenyl]pyrazolo[4,3- dioxaborolan-2- M+H =434
c|pyridin-4- yl)phenyl]-
yl]Joxyetyl]pyrolidin-2-on piperidin c6 coOng

thac 4.12
Vidu 81 2-(4-isopropoxy-3- | 35mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(4- metoxy-phenyl)- (35%) | R¢=0,51 phat (phuong
isopropoxy-3-metoxy- 4,4,5,5-tetrametyl- phap Y),
phenyl)-2-metyl-pyrazolo- 1,3,2-dioxaborolan M+H = 425

[4,3-c]pyridin-4-yl]oxyetyl]-
pyrolidin-2-on

c6 cong thuc 4.13

Céc vi du sau duge tng hop theo cach twong tur nhu trong vi du 8 nhung stt dung

cac dung modi phan tng khac nhau:
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Vi du Axit boronic /este Hi@u Phén tich
(twong ting v6i suat
cong thirc 4) Dung
moi
Vidu 11 I1mg HPLC-MS:
(45)-4-[(1R)-1-[2-metyl-6- (9%) R¢= 0,463 phut
[2-metyl-4-[(1R)-1-[(3R)-5- (phuong phap C)
oxopyrolidin-3-yl]etoxy]- M+H =519
pyrazolo[4,3-c]pyridin-6- dioxan
yl]pyrazolo[4,3-c]pyridin-4-
yl]oxyetyl]pyrolidin-2-on
Vidu 12 trans 1-metyl-4-{4- | 13mg HPLC-MS:
1-metyl-4-[4-[4-[2-metyl-4- | [4-(4,4,5,5- (10%) R¢ = 0,423 phut
[(IR)-1-[(3R)-5- tetrametyl-1,3,2- (phuong phap C)
oxopyrolidin-3- dioxaborolan-2-yl)- M+H = 521
yl]etoxy]pyrazolo[4,3- pyrazol-1-yl]-
c|pyridin-6-yl]pyrazol-1-yl]- | xyclohexyl}-piper- dioxan
xyclohexyl]piperazin-2-on | azin-2-on ¢ cong
thic 4.4
Vi du 62 Axit (1- | 33mg HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | metylindazol-5- (50%) R¢= 0,55 phut
(1-metylindazol-5- yl)boronic cé cong (phuong phap V),
yl)pyrazolo[4,3-c]pyridin-4- | thtic 4.30 M+H =391
yl]oxyetyl]pyrolidin-2-on DMA THNMR (DMSO, 400
MHz) & = 1,42 (3H,
d), 2,20 — 2,38 (2H,
m), 2,75 — 2,88 (1H,
m), 3,18 (dd, 1H),
3,40(1H, t), 4,08
(3H,s), 4,13 (3H,s),
5,59-5,68 (1H,m),
7,53 (1H, s), 7,65
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(1H,s), 7,70 (1H, d),
7,80 (1H,s), 8,12 (1H,
s), 8,16 (1H, d).

Téng hop  (4R)-4-[(1R)-1-[2-metyl-6-[ 1-(4-piperidyl)pyrazol-4-yl]pyrazolo[4,3-
c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 9)

Buée 1: Tbéng hop tert-Butyl 4-[4-[2-metyl-4-[(1R)-1-[(3R)-5-0oxopyrolidin-3-
yl]etoxy]pyrazolo[4,3-c]pyridin-6-yl|pyrazol-1-yl]piperidin-1-cacboxylat

X

- p &QH
g O-B = \N
H Z_}\N -N\N/ S \0
—N\\ SN . N —_— \ IN
NZ=NF ¢ 2 é b
N
71 OJ\O>4 &0

Q

4.41 )\_

B4 sung 400uL dung dich nudc natri cacbonat 2M vao hdn hgp ctia 100mg (4R)-
4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]pyridin-4-yl)oxyetyl]pyrolidin-2-on c6 cbng
thirc 7.1, 170mg tert-butyl 4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-
yl]piperidin-1-cacboxylat co cong thirc 4.41 va 37mg L,1-
bis(diphenylphospino)feroxendiclopaladi(Il) (phttc hop véi DCM (1:1)) trong ImL
dioxan va 0,5mL metanol. Hon hop phan tmg duge khudy & nhiét d6 140°C trong thoi
gian 15 phit trong diéu kién chiéu xa bang vi séng. Hén hop phan tmg dugc loc qua
rpSiOz, duge rua bing metanol va duoc tinh ché bang phuong phép rpHPLC
(XbridgeC18, axetonitril/nudc, amoniac) dé sau khi 1am dong kho, tao ra 90mg (80%
mbéi phd NMR) tert-butyl  4-[4-[2-metyl-4-[(1R)-1-[(3R)-5-0xopyrolidin-3-
yl]etoxy]pyrazolo-[4,3-c]pyridin-6-yl]pyrazol-1-yl]piperidin-1-cacboxylat la chét rin.

Phan tich: HPLC-MS: R, = 0,45 phut (phuong phap J), M+H = 510
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Buéec 2: Toéng hop (4R)-4-[(IR)-1-[2-metyl-6-[1-(4-piperidyl)pyrazol-4-yl]-
pyrazolo[4,3-c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 9)

{H

rl>=o

0

)V- Vidu9

Dung dich chira 90mg (80% mdi phd NMR) tert-butyl 4-[4-[2-metyl-4-[(1R)-1-
[(3R)-5-0xopyrolidin-3-yl]etoxy]pyrazolo[4,3-c]pyridin-6-yl]pyrazol-1-yl]piperidin-1-
cacboxylat trong 2mL TFA duoc khudy & nhiét o trong phong trong thoi gian 15 phit.
Hbn hop phan tng dugc tinh ché bing phuong phép rpHPLC (SunfireC18,
axetonitril/nude, TFA) dé sau khi 1am dong khd, tao ra 83mg hop chit trong vi du 9 1a
chét ran.

Phéan tich: HPLC-MS: R¢ = 0,32 phut (phuwong phap J), M+H =410

Toéng hop (4R)-4-[(1R)-1-[6-[1-(4,4-Difloxyclohexyl)pyrazol-4-yl]-2-metyl-pyrazolo-
[4,3-c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 10)

z Br
Q NH 2 }N‘
N N —n
N g~0OH
J N
HO F F
QF
11.1 8.12 Vidu 10 F

Hon hop cta 100mg axit [2-metyl-4-[(1R)-1-[(3R)-5-oxopyrolidin-3-yl]etoxy]-
pyrazolo[4,3-c]pyridin-6-yl]boronic ¢6 cdng thirc 11.1, 87mg 4-bromo-1-(4,4-diflo-
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xyclohexyl)pyrazol c¢6 cong thuc 3.12, 27mg 1,1 -bis(diphenylphospino)feroxen-
diclopaladi(IT) (phtrc hop véi DCM (1:1)) va 493puL dung dich nuéce natri cacbonat 2M
trong 2mL dioxan dwoc khudy & nhiét d6 120°C trong thoi gian 15 phut trong diéu kién
chiéu xa vi séng. Hén hop phan tng duge loc va duge tinh ché bang phuong phap

rpHPLC dé sau khi 1am d6ng khé, tao ra 23mg hop chét trong vi du 10 1a chét rén.
Phan tich: HPLC-MS: R¢ = 0,535 phut (phuong phap C), M+H = 445

'H NMR (DMSO, 400 MHz) & = 1,38 (3H, d), 1,58 (91, s), 2,00 — 2,20 (10H, m), 2,73
—2,86 (1H, m), 3,11-3,16 (m, 1H), 3,38(1H, t), 4,09 (3H,s), 4,39-4,49 (1H,m), 5,50-5,61
(1H,m), 7,31 (1H, s), 7,50 (11, s), 8,00 (1H, s), 8,26 (1H, s), 8,40 (s, 1H).

Téng hop (4R)-4-[(1R)-1-[2-metyl-6-[1-(3,3,3-triflopropyl)pyrazol-4-yl]indazol-4-
yl]oxyetyl]pyrolidin-2-on (vi du 15)

Br H
o NH { o~ o NH
= N-=N —
—N\ - ‘OO + _N O
N B > E
1 = j\l
© 8 =N _\-'K
F gF
1.3 3.15 Vidu 15

B4 sung 389uL dung dich nuéc natri cacbonat 2M vao hdn hop ctia 100mg (4R)-
4-[(1R)-1-[2-metyl-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)indazol-4-yl]-
oxyetyl]pyrolidin-2-on c¢é cdng thuc 11.3, 95mg 4-bromo-1-(3,3,3-triflo-propyl)-
pyrazol c6 cong thirc 3.15 va 9,1mg 1,1°- bis(triphenylphosphin)paladi(II) clorua trong
1,5mL etanol (80% véi toluen). Hdn hop tao ra duoc khuéy & nhiét do 100°C trong thoi
gian 1 gio trong diéu kién chiéu xa vi séng. Hon hop phéan tmg duoc pha loing bing
nuée va duge chiét bang DCM. Céc pha hitu co két hop dugc cd trong chan khong, Phan
cin thd duoc tinh ché bing phuong phap sic ky nhanh (heptan/etyl axetat/metanol) va
bang phuong phép rpHPLC d8 tao ra 27mg (hidu suét: 25%) hop chét trong vi du 15 la

chat ran.

Phan tich: HPLC-MS: R; = 2,33 phut (phuong phap R), M+H = 422
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Cac vi du sau dugc téng hop theo cach tuwong ty nhu trong vi du 15.

yl]imidazo[ 1,2-a]pyridin-6-

cacbonitril

Vidu Bromua Hiéu suét Phan tich
(twong Ung vai
cong thuc 3)
Vidu 16 3-bromo-1H- 12mg HPLC-MS:
3-[2-metyl-4-[(1R)-1-[(3R)- | indazol-5-carbo- | (12%) R¢=2,20 phut
5-oxopyrolidin-3-yl]- nitril c6 cong thire (phuong phép R),
etoxyindazol-6-yl]-1H- 3.16 M+H =401
indazol-5-cacbonitril
Vidu4l 2-bromo-5-flo- 19mg HPLC-MS:
(4R)-4-[(1R)-1-[6-(5-flo-2- | pyridin cé coOng | (27%) R¢=2,23 phut
pyridyl)-2-metyl-indazol-4- | thtc 3.17 (phuong phép R),
yl]oxyetyl]pyrolidin-2-on M+H = 355
Vidu 42 4-(4-bromo- 34mg HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | phenyl)-1-metyl- | (40%) R¢= 1,53 phut
[4-(1-metyl-4-piperidyl)- piperidin c6 codng (phuong phép R),
phenyl]indazol-4- thtrc 3.18 M+H =433
yl]oxyetyl]-pyrolidin-2-on
Vidu 43 3-bromoimidazo- |21mg HPLC-MS:
3-[2-metyl-4-[(1R)-1-[(3R)- | [1,2-a]pyridin-6- | (26%) R¢= 1,65 phut
5-oxopyrolidin-3-yl]eth- cacbonitril co (phuong phéap R),
oxy|indazol-6- cong thtrc 3.14 M+H =401

Tong
pyrolidin-2-on (vi du 22)
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Viduy 22

B6 sung 466pL dung dich nuée natri cacbonat 2M vao hdn hgp ctia 105mg (4R)-

4-[(1R)-1-(6-bromo-2-metyl-indazol-4-yl)oxyetyl]pyrolidin-2-on c¢6 cdng thic 7.4,

96mg axit (4-morpholinophenyl)boronic c6 cdng thirc 4.46 va 109mg 1,1°-

bis(triphenylphosphin)paladi(IT) clorua trong 1,58mL etanol (80% véi toluen). Hon hop

tao ra dugc khudy & nhiét @6 95°C trong thoi gian 1 gio. Hon hop phan ting dugc pha

lodng bang nudc va duoc chiét bing DCM. Céc pha hitu co két hgp duoc ¢ trong chan

khong. Phin cin thé dugc tinh ché bang phwong phap sic ky nhanh (heptan/etyl

axetat/metanol) va bang phuong phap rpHPLC dé tao ra 74mg (hi¢u sudt: 56%) hop chat

trong vi du 22 1a chét ran.

Phén tich: HPLC-MS: R¢ = 2,35 phut (phuong phép R), M+H =421

Céc vi du sau dugc tdng hop theo cach twong tu nhu trong vi du 22, nhung véi

thoi gian phan tng dugc thay dbi.

pyrolidin-2-on

thue 4.49

Vidu Axit boronic /este Hié,u Phan tich
(twong ing véi suat
cong thic 4)

Thoi

gian

phan

ung
Vidu 14 1-metyl-3-(4,4,5,5- | 49mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrametyl-1,3,2- (66%) | Rt=1,86 phut (phuong
(1-metylpyrazol-3- dioxaborolan-2- phép R),
yl)indazol-4-ylloxyetyl]- yl)pyrazol c6 cong 2 giv M+H = 340
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Vidu 18 1-tert-butyl-4- 95mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(1-tert- | (4,4,5,5-tetrametyl- | (80%) |Rt=2,35 phit (phuong
butylpyrazol-4-yl)-2- 1,3,2- phap R),
metyl-indazol-4- dioxaborolan-2- I gio M+H =382
ylJoxyetyl]pyrolidin-2-on | yl)pyrazol c6 cong 'H NMR (DMSO, 500
thtrc 4.19 MHz) =1,28 (3H, d, J=6,1
Hz), 1,56 (9H, s), 2,19 —
2,35 (2H, m), 2,74 (1H, h,
J=8,2 Hz), 3,12 (1H, dd,
J1=9,6, 6,8 Hz), 3,37 (1, t,
J=9,0 Hz), 4,08 (3H, s),
4,76 (1H, d, J=6,0 Hz),
6,71 (1H, s), 7,34 (1H, s),
7,57 (1H, s), 7,91 (1H, s),
8,22 (1H, s), 8,29 (1H, s)
Vidu 26 1-metyl-4-[4- 97mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | (4,4,5,5-tetrametyl- | (72 %) | R¢=1,43 phat (phuong
[4-(4-metylpiperazin-1- 1,3,2- 1,5 gio phap R),
yl)phenyl]indazol-4- dioxaborolan-2- M+H =434
yl]oxyetyl]pyrolidin-2-on | yl)phenyl]-
piperazin c6 cong
thirc 4.35
Vidu 27 2-isopropoxy-5- 78mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(6- (4,4,5,5-tetrametyl- | (90 %) | R¢=2,75 phat (phuong
isopropoxy-3-pyridyl)-2- 1,3,2- 1,5 gio | phdp R),
metyl-indazol-4- dioxaborolan-2- M+H =395
yl]oxyetyl]pyrolidin-2-on | yl)pyridin ¢6 cdng
thirc 4.48
Vidu 28 Axit (1- | 67mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | metylindazol-5- (78 %) | R¢=2,30 phat (phuong
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(1-metylindazol-5- yl)boronic ¢6 cong | 1,5 gi¢ | phap R),
yl)indaz-o0l-4- thirc 4.47 M+H =390
yl]oxyetyl]pyrolidin-2-on
Vidy 32 1-metyl-4-[4- 75 mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | (4,4,5,5-tetrametyl- | (67 %) | Rt=1,75 phat (phuong
[4-(4-metylpiperazin-1-yl)- | 1,3,2- phép R),
3-(triflometyl)phenyl]- dioxaborolan-2-yl)- | 1 gic | M+H =502
indazol-4-yl]oxyetyl]pyrol- | 2-(triflo-
idin-2-on metyl)phenyl]piper

azin c6 cong thic

4.16
Vidu 33 2-[4-(4,4,5,5- 45 mg | HPLC-MS:
2-[4-(4,4,5,5-tetrametyl- tetrametyl-1,3,2- (45 %) | Rc=2,25 phat (phuong
1,3,2-dioxaborolan-2- dioxaborolan-2- phép R),
ylphenyl]-1,2-thiazolidin | yl)phenyl]-1,2- 1gio | M+tH=455
1,1-dioxit thiazolidin 1,1-

dioxit c6 cong thirc

4.14
Vidu 36 1-metyl-5-(4,4,5,5- | 66 mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-(3- tetrametyl-1,3,2- (73 %) | Re=1,97 phat (phuong
amino-1-metyl-indazol-5- | dioxaborolan-2- 1 5o phép R),
yl)-2-metyl-indazol-4- yl)indazol-3-amin M+H = 405
ylJoxyetyl]pyrolidin-2-on | ¢ cdng thirc 4.15
Vidu 38 4-[4-(4,4,5,5- 43 mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | tetrametyl-1,3,2- (40 %) | Re=3,11 phuat (phuong
[4-morpholino-3- dioxaborolan-2-yl)- phap R),
(triflometyl)phenyl]indazol | 2-(triflometyl)- 1gio | M+H=489

-4-yl]oxyetyl]pyrolidin-2-

on

phenyl]morpholin

c6 cong thirc 4.18
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Vidy 40 1-(diflometyl)-4- 53 mg | HPLC-MS:

(4R)-4-[(1R)-1-[6-[1- (4,4,5,5-tetrametyl- | (63 %) | Rt=2,16 phut (phuong

(diflometyl)pyrazol-4-yl]- | 1,3,2- I gio phép R),

2-metyl-indazol-4- dioxaborolan-2- M+H =376

ylJoxyetyl]pyrolidin-2-on | yl)pyrazol c6 cong

thiac 4.17

Vidu47 1-tetrahydropyran- | 68 mg | HPLC-MS:

(4R)-4-[(1R)-1-[2-metyl-6- | 4-y1-4-(4,4,5,5- (75 %) | Rt=1,95 phat (phuong

(1-tetrahydropyran-4- tetrametyl-1,3,2- phép R),

ylpyrazol-4-yl)indazol-4- | dioxaborolan-2- 1,5 gio | M+tH =410

yl]oxyetyl]pyrolidin-2-on | yl)pyrazol c6 cong 'H NMR (DMSO, 500

thtrc 4.32 MHz) =1,29 (3H, d, J=6,1

Hz), 1,92 — 2,08 (4H, m),
2,18 — 2,35 (2H, m), 2,75
(1H, dt, J=14,9, 7,6 Hz),
3,12 (1H, dd, J=9,5, 6,8
Hz), 3,38 (1H, t, J=9,1
Hz), 3,48 (2H, td, J=114,
3,1 Hz), 3,98 (2H, d,
J=11,2 Hz), 4,08 (3H, s),
4,40 (1H, tt, J=10,1, 5,1
Hz), 4,74 (1H, p, J=6,0
Hz), 6,69 (1H, s), 7,33
(1H, s), 7,58 (1H, s), 7,94
(1H, s), 8,23 (1H, s), 8,31
(1H, s)

Vidu 48 7-clo-2-(4,4,5,5- 65 mg | HPLC-MS:

(4R)-4-[(1R)-1-[6-(7-clo- | tetrametyl-1,3,2- (71 %) | R¢=3,05 phat (phuwong
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oxyetyl]pyrolidin-2-on

yl)pyrazol-1-
yl]piperidin co
cong thirc 4.21

1H-indol-2-yl)-2-metyl- dioxaborolan-2-yl)- | 1  gid | phdp R),
indazol-4-yl]oxyetyl]- 1H-indol ¢6 coOng |trong | M+H=409/411
pyrolidin-2-on thirc 4.39 diéu

kién

chiéu

Xa Vi

song
Viduy 49 1-metyl-4-[4- 64 mg | HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | (4,4,5,5-tetrametyl- | (68 %) | Rt=1,25 phat (phuong
[1-(1-metyl-4-piperidyl)- 1,3,2- 1 gio phép R),
pyrazol-4-yl]indazol-4-yl]- | dioxaborolan-2- M+H =423

Téng hop (4R)-4-[(1R)-1-(2-metyl-6-thiazol-4-yl-indazol-4-yl)oxyetyl]pyrolidin-2-on

(vi du 29)

BT

Hoén hgp cua 75mg (4R)-4-[(1R)-1-(6-bromo-2-metyl-indazol-4-yl)oxyetyl]-
pyrolidin-2-on (cdng thirc 9.2), 102uL tributyl(thiazol-4-yl)stanan va 7,8mg 1,1°-

bis(triphenylphosphin) paladi(I) clorua trong 1,5mL dioxan dugc khudy & nhiét do

95°C trong thoi gian 18 gid. Hon hgp phén tng dugce cd trong chan khong. Phén cin thd

duoc tinh ché bing phuwong phap sic ky nhanh (heptan/etyl axetat/metanol) va bing

phuong phép rpHPLC dé tao ra 13mg (hiéu sudt: 19%) hop chét trong vi du 29 1a chat
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rén.
Phéan tich: HPLC-MS: R¢ = 1,98 phut (phuong phép R), M+H = 343

Vi du sau dugc tdng hop theo cach twong tw nhu trong vi du 29, nhung v6i thoi

gian phan tmg dugc thay ddi.

Vidu Stanan Hiéu suat Phan tich

(twong tmg v6i | Thoi gian

cong thirc 4) phan ing

Vidu 35 2-diflometyl-4- 49mg HPLC-MS:
(4R)-4-[(1R)-1-[6-][2- tributylstannanyl- | (42 %) R¢=2,50 phit (phuong
(diflometyl)thiazol-4-yl]-2- | thiazol c6 cong - phép R),
metyl-indazol-4-yl]- thire 4.1 ! gi0 M+H = 393

oxyetyl|pyrolidin-2-on

Téng hop  (4R)-4-[(1R)-1-[2-metyl-6-[ 1-(4-piperidyl)pyrazol-4-yl]indazol-4-yl]-
oxyetyl]pyrolidin-2-on (vi du 45)

=
1]

Q‘O
.li o Q o IHH 0
0 P” i
IH H =l _ 0
= . — Sy -1 D
- o) N o
) " O O
p
- Q u>= iy
A :

441 bw Vi dy 45

B sung 554puL dung dich nudc natri cacbonat 2M vao hdn hop clia 125mg (4R)-
4-[(1R)-1-(6-bromo-2-metyl-indazol-4-yl)oxyetyl|pyrolidin-2-on c¢6 cong thuc 7.5,
167mg  tert-butyl  4-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-yl]-
piperidin-1-cacboxylat c6 cong thitc 4.41 va 13mg 1,1 -bis(triphenylphosphin)-
paladi(IT) clorua trong 1,88mL etanol (80% véi toluen). Hbn hop tao ra dugc khudy &
nhiét d6 95°C trong thoi gian 1 gid. Hon hgp phén tng dugc pha loang bang nudc va
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duoc chiét bing DCM. Cac pha hitu co két hop dugc cd trong chan khong. Phin cin tho
duoc tinh ché bang phuong phép sic ky nhanh (heptan/etyl axetat/metanol). Phin con
lai dugce hoa tan trong 2mL DCM, 500uL TFA dugc bd sung vao d6 va hdn hop tao ra
dugc khudy & nhiét do trong phong trong thoi gian 1 gid. Hon hop phan tng dugc tinh
ché bang phuong phép sic ky nhanh (DCM/metanol/amoniac) va bang cach rira giai qua
c6t SCX (Biotage SCX-3) va tiép theo bang phuong phap rpHPLC dé tao ra 92mg (hiéu
suét: 61%) hop chét trong vi du 45 1 chét ran.

Phan tich: HPLC-MS: R¢ = 1,25 phit (phuong phap R), M+H = 409

Téng hop  (4R)-4-[(1R)-1-[6-(6-xyclopropyl-3-pyridyl)-2-metyl-pyrazolo[4,3-c]
pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 50)

A ]
0 NH o-B
\N } A
~
N cl
71 4.25 Vi du 50

B6 sung 400pL dung dich nuée natri cacbonat 2M vao hdn hop cia 50mg (4R)-
4-[(1R)-1-(6-clo-2-metyl-pyrazolo[4,3-c]pyridin-4-yl)oxyetyl]pyrolidin-2-on c6é cong
thie 7.1, 94mg 2-xyclopropyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin c6
cong thirc 4.23 va 20mg 1,1°-bis(triphenylphosphin)paladi(II) clorua trong ImL DMA.
Hdn hop phan tmg dugc khudy & nhiét do 130°C trong thoi gian 25 phut trong diéu kién
chiéu xa vi séng. Hon hop phan tmg dugc loc qua rpSiO;, dugce ria bang metanol va
dugc tinh ché bang phuong phap rpHPLC dé sau khi lam dong khd, tao ra 22mg (hiéu
suét: 37%) hop chét trong vi du 50 1a chét rén.

Phan tich: HPLC-MS: R; = 0,69 phut (phuong phap U), M+H = 378

Céc vi du sau dugc tong hop theo cich tuong tw nhu trong vi du 50.
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Vidu Axit boronic /este Hi@u Phan tich
(twong Umg voi suat
cong thirc 4)
Vidu?2 1-tert-butyl-4- I,11g HPLC-MS:
(4R)-4-[(1R)-1-[6-(1-tert- (4,4,5,5- (54 %) | R¢=0,50 phut (phuong
butylpyrazol-4-yl)-2-metyl- | tetrametyl-1,3,2- phép C),
pyrazolo[4,3-c]pyridin-4- dioxaborolan-2- M+H =383
yl]oxyetyl]pyrolidin-2-on yl)pyrazol cod 'HNMR (DMSO, 400
cong thtrc 4.19 MHz) 6 = 1,38 (3H, d),
1,58 (9H, s), 2,20-2,34
(2H, m), 2,73-2,85 (1H,
m), 3,11-3,19 (m, 1H),
3,38(1H, t), 4,10 (3H,s),
5,50-5,60 (1H, m), 7,33
(1H, s), 7,52 (1H, s), 7,98
(1H, s), 8,26 (1H, s), 8,41
(s, 1H).
Vidu5l1 2-diflometyl-5- 24 mg | HPLC-MS:
(4R)-4-[(1R)-1-[6-[6- (4,4,5,5- (40 %) |R¢{=0,65 phut (phuong
(diflometyl)-3-pyridyl]-2- tetrametyl-1,3,2- phép U), M+H = 388
metyl-pyrazolo[4,3- dioxaborolan-2-
c]pyridin-4- yl)-pyridin co
yl]oxyetyl]pyrolidin-2-on cong thirc 4.5
Vidu 52 Axit (3,4,5- | 35mg HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | trimetoxy- (54 %) |R¢=0,67 phut (phuong
(3,4,5-trimetoxyphenyl)- phenyl)boronic ¢6 phap W), M+H =427
pyrazolo[4,3-c]pyridin-4- cong thirc 4.25
yl]Joxyetyl]pyrolidin-2-on
Vidu 57 1-(2-metoxy- 36mg HPLC-MS:
(4R)-4-[(1R)-1-[6-[1-(2- etyl)-4-(4,4,5,5- | (62 %) |R¢=0,53 phut (phuong

metoxyetyl)pyrazol-4-yl]-2-

tetrametyl-1,3,2-

phap W), M+H = 385
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metyl-pyrazolo[4,3-

dioxaborolan-2-

(4R)-4-[(1R)-1-[2-metyl-6-
(1-metylpyrazol-4-
yl)pyrazolo[4,3-c]pyridin-4-
yl]oxyetyl]pyrolidin-2-on

tetrametyl-1,3,2-
dioxaborolan-2-
yl)pyrazol co

cong thtrc 4.31

c]pyridin-4- yl)pyrazol co
yl]oxyetyl]pyrolidin-2-on cong thtrc 4.27
Vidu 58 1-etyl-4-(4,4,5,5- | 31mg HPLC-MS:
(4R)-4-[(1R)-1-[6-(1- tetrametyl-1,3,2- | (45 %) |R¢=0,48 phat (phuong
etylpyrazol-4-yl)-2-metyl- dioxaborolan-2- phap V), M+H =355
pyrazolo[4,3-c]pyridin-4- yl)pyrazol co
yl]oxyetyl]pyrolidin-2-on cong thuc 4.28
Vidu6l Axit [6-(triflo- | 15mg HPLC-MS:
(4R)-4-[(1R)-1-[2-metyl-6- | metyl)-3-pyridyl] | (23 %) |R¢=0,65 phiut (phuong
[6-(triflometyl)-3- boronic c¢6 cdng phéap V), M+H =406
pyridyl]pyrazolo[4,3-c]pyri- | thirc 4.29
din-4-yl]oxyetyl]pyrolidin-
2-on
Vidu 63 1-metyl-4- 26mg HPLC-MS:

(4,4,5,5- (50 %) |R¢=0,44 phat (phuong

phép V), M+H = 341

Téng hop (4R)-4-[(1R)-1-[6-(3-Metoxy-4-tetrahydropyran-4-yloxy-phenyl)-2-metyl-

pyrazolo[4,3-c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 73)

Vidu8
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Hbn hop cia 68mg hop chét trong vi du 8, 59mg tetrahydropyran-4-yl 4-
metylbenzensulfonat va 39mg kali cacbonat trong 2ml. DMF duogc khudy & nhiét do
80°C trong thoi gian 3 gid va & nhiét dd 100°C trong thoi gian 10 gid. Hon hop phan
g duoc pha lodng bang nude va dugc chiét bing DCM. Céc pha hitu co két hop dugc
¢d trong chan khong. Phan cin tao ra dugc tinh ché bang phwong phap rppHPLC dé sau
khi lam dong kho, tao ra 37mg hop chét trong vi du 73 1a chét ran.

Phan tich: HPLC-MS: R, = 0,70 phut (phuong phép W), M+H = 467

Téng hop (4R)-4-[(1R)-1-[2-metyl-6-[1-(1-metyl-4-piperidyl)pyrazol-4-yl]pyrazolo
[4,3-c]pyridin-4-yl]oxyetyl|pyrolidin-2-on (vi du 82)

Vidu9 Vi (IK_I 82

B6 sung 17uL formaldehyt (dung dich nuéc 37%) vao hdn hop cua 68mg hop
chét trong vi du 9 va 31mg natri axetat trong 3mL DCM va 0,5mL metanol. Hén hop
tao ra dugc khudy & nhiét do trong phong trong thoi gian 10 phut, trude khi 46mg natri
triaxetoxybohydrua dugc bd sung vao d6. Hon hop phan tng dugc khudy trong thoi gian
1,75 gio trude khi duge [am dung bing nude. Dung méi hitu co duge loai bo bang cach
chung cit. Phan cin tao ra dugc tinh ché bang phuong phap rpHPLC dé sau khi lam
dong kho, tao ra 64mg hop chét trong vi du 82 13 chat rén.

Phan tich: HPLC-MS: R; = 0,28 phut (phuong phap X), M+H = 424

Téng hop  (4R)-4-[(1R)-1-[6-[1-(Diflometyl)imidazol-4-yl]-2-metyl-pyrazolo[4,3-
c]pyridin-4-yl]oxyetyl]pyrolidin-2-on (vi du 83) va 2-metyl-6-[2-metyl-4-[(1R)-1-
[(3R)-5-oxopyrolidin-3-yl]etoxy]pyrazolo[4,3-c]pyridin-6-yl]-5SH-pyrazolo[4,3-
c]pyridin-4-on (vi du 13)
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11.1 3.13 Vi du 83 Vidul3

B sung 670pL dung dich nudc natri cacbonat 2M vao hdn hgp ctia 300mg axit
[2-metyl-4-[(1R)-1-[(3R)-5-oxopyrolidin-3-yl]etoxy]pyrazolo[4,3-c]pyridin-6-
yl]boronic (thd) ¢ cdng thitc 11.1, 60mg 4-bromo-1-(diflometyl)imidazol va 41mg
1,1'-bis(diphenylphospino)feroxendiclo paladi(Il) (phttc hop véi DCM (1:1)) trong
2mL dioxan va 0,5mL metanol. Hon hgp phan tng dugc khuéy ¢ nhiét do 140°C trong
thoi gian 15 phat trong didu kién chiéu xa bing vi séng. Hon hop phan tng duogc loc
qua Agilent PL-Thiol MP-SPE, dugc rtra béng metanol va dugc tinh ché bang phuong
phap rpHPLC dé sau khi 1am dong khd, tao ra 9mg hop chét trong vi du 83 va 4mg hop

chét trong vi du 13 14 cac céc chit rin.
Phan tich (vi du 83): HPLC-MS: R¢ = 0,43 phut (phuong phéap C), M+H =377
Phéan tich (vi du 13): HPLC-MS: R = 0,38 phut (phuong phép C), M+H = 408
Céac phuong phép phan tich

Hop chit vi du duoc didu ché theo céac so dd tong hop néu trén duge mo ta dic

trung bang phuong phap sdc ky va/hodc phuong phép quang phé NMR sau.

Phuong phap sic ky (phuong phap HPLC-MS)
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Phuong phép A

Cot: Xbridge BEH C18, 2,1 x 30mm, 1,7pm
Nha cung cép cot: Waters

Gradient/Dung % Sol % Sol Dong [ml/phuat] [Nhiét o [°C]
moi [H>O, NH3 [axetonitril]

Thoi gian [phut] 0,1%]

0,00 99 1 1,3 60

0,02 99 1 1,3 60

1,00 0 100 1,3 60

1,10 0 100 1,3 60

Phuong phép B:

Cot: Sunfire C18, 3 x 30mm, 2,5um

Nha cung cip cot: Waters

Gradient/Dung % Sol % Sol [Metanol] [Dong [ml/phut] [Nhiét do [°C]
moi [H20, TFA

Thoi gian [phut] [0,1%]

0,0 05 5 1,8 60

0,25 05 S5 1,8 60

1,70 0 100 1,8 60

1,75 0 100 2,5 60

1,90 0 100 2,5 60

Phuong phép C:

Cot: Xbridge BEH C18, 2,1 x 30mm, 1,7pm
Nha cung cip cot: Waters

Gradient/Dung (% Sol % Sol Dong [ml/phut] [Nhiét do [°C]
moi [H20, NH3 [axetonitril]

Thoi gian [phut] 0,1%]

0,00 95 5 1,3 60

0,02 95 5 1,3 60
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1,00 0 100 1,3 60

1,10 0 100 1,3 60
Phuong phép D:

Cot: XBridge C18, 2,1 x 20mm, 2,5pm
Nha cung cap cot: Waters

Gradient/Dung % Sol % Sol [Metanol] Dong [ml/phtt] [Nhiét o [°C]
moi [H20, TFA

Thoi gian [phut] 0,10%)]

0,0 05 5 1,4 60

0,05 95 5 1,4 60

1,00 0 100 1,4 60

1,1 0 100 1.4 60
Phuong phép E:

Cot: Sunfire C18, 2,1 x 20mm, 2,5pm
Nha cung cip cot: Waters

Gradient/Dung % Sol % Sol [Metanol] Dong [ml/phut] [Nhi¢t 4o [°C]
mo1 [H20, TFA

Thoi gian [phut] [0,10%]

0,00 99 1 1,3 60

0,15 99 1 1,3 60

1,10 0 100 1,3 60

1,25 0 100 1,3 60
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Phuong phép F:

Cot: XBridge C18, 3 x 30mm, 2,5um
Nha cung cip cot: Waters

Gradient/Dung (% Sol % Sol Dong [ml/phut] [Nhiét do [°C]
moi [H20, NHj3 0,1%][ axetonitril]

Thoi gian [phut]

0,00 97 3 2,2 60
0,20 07 3 2,2 60
1,20 0 100 2,2 60
1,25 0 100 3 60
1,40 0 100 3 60
Phuong phéap G:

Dung moi rira giai A: Nude / KH2PO4 0,2%, pH =3
Dung moi rira giai B: Axetonitril

Thoi gian [phtt] %A %B  Téc do dong [mL/phut]

0,00 80 20 1,50
5,00 20 80 1,50
8,00 20 80 1,50

Pha tinh dugc st dung 1a Inertsil C8-3 (GL Sciences), Spum; kich thude: 100 x 4,0mm,

(nhiét do cot: héng dinh tai nhiét d6 30°C). Budc song do UV tai 220nm.

Phuong phap H:
Dung moi rira giai A: Hexan
Dung mdi rira giai B: 2-Propanol

Thoi gian [phtt] %A %B  Téc do dong [mL/phut]
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00,00 90 10 1,0
20,00 90 10 1,0
Pha tinh duoc st dung 1a Chiralpak AD-H (Daicel), Spm; kich thuée: 150 x 4,6mm,

(nhiét do cot: héng dinh tai nhiét do 10°C). Budc séng do DAD tai 225nm.

Phuong phép I:

Dung moi rira giai A: Hexan

Dung moi rira gidi B: 2-Propanol

Thoi gian [phut] %A %B Téc d6 dong [mL/phut]

00,00 90 10 1,0

25,00 90 10 1,0

Pha tinh duoc st dung la Chiralpak AD-H (Daicel), Sum; kich thuéce: 150 x 4,6mm,
(nhiét d6 cot: hiang dinh tai nhiét do 10°C).

Budc song do DAD tai 225nm.

Phuong phép J:

Cot: Sunfire C18, 2,1 x 30mm, 2,5um
Nha cung cap cot: Waters

Gradient/Dung (% Sol % Sol Dong [ml/phut] [Nhiét do [°C]
moi [H20, TFA [Axetonitril ]

Thoi gian [phut] (0,1%]

0,0 99 1 1,5 60
0,02 99 1 1,5 60
1,00 0 100 1,5 60
1,10 0 100 1,5 60
Phuong phép K:

Cot: Waters Atlantis dC18 (c6t 2,1 x 50mm, 3um)
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Tbc @6 dong: 1mL/phut

Dung moi A: Axit formic 0,1% /nudc

Dung méi B: Axit formic 0,1% / axetonitril

Thé tich bom: 3pL

Nhiét do cot: 40°C

Buéc song do UV: 215nm

Dung mbi rira giai: 0 dén 2,5 phiit, gradient khong d6i tir 95% dung méi A + 5% dung
méi B dén 100% dung méi B; 2,5 dén 2,7 phut, 100% dung méi B; 2,71 dén 3,0 phut,
95% dung mdéi A + 5% dung moi B.

Do MS stt dung Waters LCT Premier, QTof micro, ZQ hodc Shimadzu LCMS2010EV

Do UV stt dung mang diot quang Waters 2996, mang diot quang Waters 2998, Waters
2487 UV hodc Shimadzu SPD-M20A PDA

Phuong phéap L:

Cot: XBridge C18, 4,6 x 30mm, 3,5pm
Nha cung cap cot: Waters

Gradient/Dung mdi (% Sol [H20, % Sol [ACN] [Dong [ml/phat] [Nhi¢t o [°C]
Thoi gian [phat]  [NH3 0,1%]

0,0 07 3 5 60

0,2 97 3 5 60

1,6 0 100 5 60

1,7 0 100 5 60

Phuong phap M:

Cot: Waters SymmetryShield RP8 (cot 2,1 x 50mm, 3,5pm)
Tbc d6 dong: 1mL/phut

Dung moi A: Axit formic 0,1% /nudc

Dung mo6i B: Axit formic 0,1% / axetonitril

Thé tich bom: 3pL
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Nhiét do cot: 40°C

Budc song do UV: 215nm

Dung méi rira giai: 0 dén 2,2 phut, gradient khong ddi tir 95% dung méi A + 5% dung
mdi B dén 100% dung moi B; 2,2 dén 2,7 phut, 100% dung méi B; 2,71 dén 3,0 phit,
95% dung mdi A + 5% dung méi B.

Do MS str dung Waters LCT Premier, QTof micro, ZQ hodc Shimadzu LCMS2010EV

Do UV st dung mang diot quang Waters 2996, mang diot quang Waters 2998, Waters
2487 UV hodc Shimadzu SPD-M20A PDA

Phuong phap N:
Cot: Xbridge BEH C18, 2,1 x 30mm, 1,7um
Nha cung cap cot: Waters
Gradient/Dung moi (% Sol % Sol Dong [ml/phuat] [Nhiét o [°C]
Thoi gian [phut] [H20, TFA 0,1%] |[[Axetonitril]
0,0 99 1 1,6 60
0,02 99 1 1,6 60
1,00 0 100 1,6 60
1,10 0 100 1,6 60
Phuong phéap O:
Cot: Xbridge BEH Phenyl, 2,1 x 30mm, 1,7um
Nha cung cap ct: Waters
Gradient/Dung mdi %o Sol % Sol Dong [ml/phut] [Nhiét do [°C]
Thoi gian [phat]  [[H20, NH3 0,1%] [Axetonitril]
0,00 05 5 1,3 60
0,02 95 5 1,3 60
1,00 0 100 1,3 60
1,10 0 100 1,3 60
Phuong phéap P:

Cot: Supelco Ascentis Express (¢t 2,1 x 30mm, 2,7um)
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Téc d6 dong: 1ml/phut

Dung mdi A: Axit formic 0,1% /nuéce
Dung méi B: Axit formic 0,1% / axetonitril
Thé tich bom: 3pL

Nhiét do cot: 40°C

Budc séng do UV: 215nm

Dung mdi rira giai: 0 dén 1,5 phut, gradient khong ddi tir 95% dung méi A + 5% dung
modi B dén 100% dung mdi B; 1,5 dén 1,6 phut, 100% dung méi B; 1,60 dén 1,61 phit,
gradient khong ddi tir 100% dung méi B dén 95% dung moi A + 5% dung moi B; 1,61
dén 2,00 phut, 95% dung mdi A + 5% dung mdi B.

Do MS str dung Waters LCT Premier, QTof micro, ZQ hodc Shimadzu LCMS2010EV

Do UV str dung mang diot quang Waters 2996, mang diot quang Waters 2998, Waters
2487 UV hodc Shimadzu SPD-M20A PDA

Phuong phap Q

Cot: Atlantis d C18; 50 x 3mm; 3

Tbc dd dong: 0,6ml/phut

Dung méi A: Axit formic 0,1% trong nudc

Dung mo6i B: Axit formic 0,1% trong axetonitril

Thé tich bom: SuL

Nhiét do cdt: 35°C

Budc song do UV: Phd A cuc dai (v6i bude séng quét nim trong khoang 200-400nm)

Dung mdi rira giai: 0 dén 3,5 phut, gradient khong dbi tir 95% dung moi A + 5% dung
mdi B dén 100% dung mdi B; 3,5 dén 3,8 phut, 100% dung mdi B; 3,8 dén 3,9 phut,
gradient khong ddi tir 100% dung moi B dén 95% dung moi A + 5% dung méi B; 3,9
dén 4,5 phut, 95% dung mdi A + 5% dung mdi B.

Do MS st dung Waters 3100, bd do SQ, céc phuong thirc ES + ve va —ve (Dién thé dau
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cone: 30V, Dién thé mao quan 3,0 KV)

Do UV st dung mang diot quang Waters 2996

Phuong phéap R:

Cot: Phenomenex Kinetex-XB C18 (cot 2,1 x 100mm, 1,7pm)
Tbc dd dong: 0,6mL/phut

Dung moéi A: Axit formic 0,1% /nudc

Dung moéi B: Axit formic 0,1% / axetonitril

Thé tich bom: 3pL

Nhiét d6 cot: 40°C

Budc song do UV: 215nm

Dung méi rira giai: 0 dén 5,3 phiit, gradient khong dbi tir 95% dung mdi A + 5% dung
mdi B dén 100% dung mdi B; 5,3 dén 5,8 phut, 100% dung mbi B; 5,80 dén 5,82 phit,
gradient khong ddi tir 100% dung mbi B dén 95% dung mdi A + 5% dung méi B; 5,82
dén 7 phut, 95% dung mdi A + 5% dung mdi B

Do MS str dung Waters SQD
Do UV st dung mang diot quang Waters Acquity

Phuong phép S:

Cot: Sunfire C18, 2,1 x 30mm, 2,5um

Nha cung cp cdt: Waters

Gradient/Dung moi % Sol % Sol Dong [ml/phut] Nhiét 6 [°C]
Thoi gian [phat]  |[[H20, TFA 0,1%] [Axetonitril]

0,0 99 1 1,3 60

0,02 99 1 1,3 60

1,00 0 100 1,3 60

1,10 0 100 13 60

Phuong phap T:

Cot: Phenomenex Gemini C18 (c6t 2,0mm x 100mm, 3um)
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Dung mdi A: Amoni bicacbonat 2mM dugc thay dbi sang d6 pH 10 bang amoni

hydroxit/ nudc

Dung mdi B: Axetonitril

Thé tich bom:

3ul

Nhiét do cot: 40°C

Budc song do UV: 215nm

Dung moi rira giai: 0 dén 5,5 phut, gradient khong dbi tir 95% dung mdi A + 5% dung
mdi B dén 100% dung méi B; 5,5 dén 5,9 phit, 100% dung mdi B; 5,90 dén 5,92 phit,
gradient khong ddi tir 100% dung moi B dén 95% dung moi A + 5% dung moi B; 5,92
dén 9,00 phut, 95% dung moi A + 5% dung mdi B.

Phuong phép U:
Cot: XBridge C18 3,0x30mm, 2,5um
Nha san xuat cot: Waters
MO ta:
Gradient/Dung mdi% Sol [H20, % Sol Dong [ml/phut] INhiét do [°C]
Thoi gian [phat] [NH4OH 0,1%] [Axetonitril]
0,0 98,0 2,0 2,0 60,0
1,2 0,0 100,0 2,0 60,0
1,4 0,0 100,0 2,0 60,0
Phuong phap V:
Cot: XBridge C18 3,0x30mm, 2,5um
Nha san xuét cot: 'Waters
Gradient/Dung moi % Sol [H20, % Sol IDong [ml/pht] Nhiét do [°C]
Thoi gian [phat]  [NH4OH 0,1%]  [Axetonitril]
0,0 98,0 2,0 2,0 60,0
1,2 0,0 100,0 2,0 60,0
1,4 0,0 100,0 2,0 60,0
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Phuong phap W:
Cot: Sunfire C18 3,0x30mm, 2,5um
Nha san xuét cot: Waters
MO ta:
Gradient/Dung moi % Sol [H20, % Sol Dong [ml/phtt] Nhiét do [°C]
Thoi gian [phut]  [TFA 0,1%] [Axetonitril]
0,0 98,0 2,0 2,0 60,0
1,2 0,0 100,0 2,0 60,0
1,4 0,0 100,0 2,0 60,0
Phuong phéap X:
Cot: Sunfire C18 2,1x50mm, 2,5um

Nha san xuat cot:

‘Waters

MO ta:

Gradient/Dung moi [% Sol [H:20, % Sol [Axetonitril  [Dong [ml/phit] Nhiét d6 [°C]
Thoi gian [phut]  [TFA 0,1%)] 0,08% TFA]
0,0 95,0 5,0 1,5 60,0
0,75 0,0 100,0 1,5 60,0
0,85 0,0 100,0 L5 60,0
Phuong phap Y:
MO0 ta dung cu: Waters Acquity véi 3100 MS
Cot: XBridge BEH C18 3,0 x 30mm, 1,7pm
Nha san xuét cot: Waters
MO ta:
Gradient/Dung moi [% Sol [H20, % Sol Dong [ml/pht] Nhiét do [°C]
Thoi gian [phat]  [NH4OH 0,1%]  [Axetonitril]
0,0 05,0 5,0 1,5 60,0
0,7 0,1 99,9 1,5 60,0
0,8 0,1 99.9 1,5 60,0
0,81 95,0 5,0 1,5 60,0
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1,1 95,0 5,0 1,5 60,0

Phuong phép Z:

Cot: Waters Atlantis dC18 (c6t 2,1 x100mm, 3um)
Téc d6 dong: 0,6mL/phut

Dung méi A: Axit formic 0,1% / nuéc

Dung mdi B: Axit formic 0,1% / axetonitril

Thé tich bom: 3pL

Nhiét do cot: 40°C

Budc séng do UV: 215nm

Dung mdi rira giai: 0 dén 5 phut, gradient khong ddi tir 95% dung médi A + 5% dung
mdi B dén 100% dung méi B; 5 dén 5,4 phut, 100% dung mdi B; 5,4 dén 5,42 phut,
gradient khong ddi tir 100% dung mdi B dén 95% dung mdi A + 5% dung méi B; 5,42
dén 7,00 phit, 95% dung mdi A + 5% dung mdi B.

Do MS str dung Waters LCT Premier, QTof micro, ZQ hodc Shimadzu LCMS2010EV

Do UV st dung mang diot quang Waters 2996, mang diot quang Waters 2998, Waters
2487 UV hoac Shimadzu SPD-M20A PDA

Phuong phép Z1:
Tén phuong phap:
Cot: Sunfire, 3 x 30 mm, 2,5um
Nha cung cap cot: Waters
Gradient/Dung moi (% Sol % Sol Dong [ml/phtt] [Nhiét o [°C]
Thoi gian [phat]  [H20, TFA 0,1%] [Axetonitril]
0,00 07 3 2,2 60
0,20 97 3 2,2 60
1,20 0 100 2,2 60
1,25 0 100 3 60
1,40 0 100 3 60
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Phuong phap phén tich phd NMR
Cdu dang phé NMR trén phé ké Bruker DRX 500MHz

Phd k& NMR sé hiéu ning cao, bang diéu khién vi nhip (microbay) 2 kénh va

tram chu Windows XP chay Topspin version 1.3.

Duogc trang bi:
e Nam chdm dung cu Oxford 11.74 Tesla (tin sé cong hudng proton 500 MHz)
e Bo diéu khién nhiét 4 B-VT 3000
e Phuy kién quang phd gradient GRASP II dé tiép nhan nhanh cac chudi xung 2D
e B0 ngit khoa doteri dé chén gradient

e B cam bién cdng hudng kép hinh hoc Broad Band Inverse Smm cé diéu chinh
va dbi chiéu ty dong (BBI ATMA). Cho phép quan sat 'H véi viéc phat xung/tach
cac nhan trong pham vi tan s& 1N va 3'P véi khéa ?H va céc cudn z-gradient duoc

bao v¢.
Cdu dang phé NMR trén phé ké Bruker DPX 400MHz

Bang didu khién phd k& NMR 2 kénh s6 Bruker 400MHz mdt nhip hiéu ning cao
va may chii Windows XP chay XwinNMR version 3.5.

Puogc trang bi:
e Nam cham dung cu Oxford 9.39 Tesla (tin sé cong hudng proton 400MHz)
e B9 didu khién nhiét d¢ bién dbi B-VT 3300
e B0 do c6 thé ngit dugc 4 nhan (QNP) dé quan sat 'H, 1*C, 'F va 3'P v6i khéa 2H
Cdu dang phé NMR trén phé ké Bruker 500MHz

Phéd k& NMR sb hiéu nang cao, bang diéu khién mot nhip 2 kénh va tram chu
Linux chay Topspin version 2.1 PL6.

Dugc trang bi:

e Nam chiam Bruker-Biospin AVANCE III 500A 11.75 Tesla (thn sb cong huong
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proton 500MHz)
e B0 diéu khién nhiét d6 B-VT 3000

e B0 do quan sat flo Multinuclear Broad Band Smm (BBFO) véi viéc diéu chinh

s6 bao phti pham vi tir N va 3'P ciing nhu '°F véi viéc tach 'H.
Cédu dang phé NMR trén pho ké Bruker DPX 400MHz

Phd ké NMR sb hiéu nang cao, bang diéu khién vi nhip 2 kénh va tram chu Linux

chay Topspin version 2.1 PL6
Duoc trang bi:

e Nam chim Bruker-Biospin AVANCE III DPX400C 9.40 Tesla (tin sb cong
hudng proton 400MHz)

e B0 diéu khién nhiét d6 bién dbi B-VT 3200

B6 do quan sat flo Multinuclear Broad Band 5mm (BBFO) véi viéc diéu chinh s6

bao phii pham vi tir N va 3!P cling nhu °F véi viée tach 'H.
Vi du thwe hién sang ché

Hop chit trong cac vi du sau duoc diéu ché trong tu nhu cac phuong phap téng
hop dugc md ta & trén. Céc hop chit nay thich hop lam chét (rc ché SYK va ¢6 cac gia
tri ICso di véi su e ché SYK thip hon hodc tuong duong 1pmol. Ngoai ra, cic hop
chét nay thé hién kha nang lya chon SYK rat tdt, diéu nay c6 nghia ring - trong khi SYK
bi Grc ché mot cach hiéu qua - thi cac kinaza khic nhu Aurora B (AURB), FLT-3 va
GSK 3B khong bi tc ché hodc hoan toan hiu nhu khong bi trc ché. Do do, tac dung phu
khéng mong mudn clia cc chit trc ché SYK hiéu quéa nay theo sang ché duoc giam thiéu

dén muc thip nhét.

AURB phosphoryl hoa Ser10 va Ser28 trén histon H3, su kién chinh trong qua
trinh ph4n bao nguyén nhiém va ting sinh té bao. Do dé, viéc trc ché AURB ¢6 tiém
nang ngan chin qua trinh ting sinh t& bao va c6 thé 1am tbén thuong cac md ma thé hién
tinh ludn chuyén té bao cao, nhur rudt hodc tiy xwong. Do do, t6t hon 13 phai tranh viéc
trc ché AURB song song clia chit tic ché SYK hiéu qua dé cai thién do an toan 1m sang

téng thé ctia hop chat. Do do, tAt ca cac hop chét vi du déu thé hién gia tri ICso ddi voi
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su rc ché Aurora B cao hon 1M, tét hon cao hon 6uM, t6t hon nita cao hon 10pM, tbt
hon nita cao hon 30puM, t6t hon nita cao hon 45uM, tét nhit cao hon 50uM. Ty 16
AURB-ICs0/SYK-ICs cua tat ca cac hop chét vi du t6t hon cao hon 30, tbt hon nita cao
hon 100.

FLT-3 14 mot thy thé tyrosin kinaza. Khi phdi tir FLT-3 lién két véi thu thé, hoat
tinh tyrosin kinaza ndi sinh cta thu thé dugc kich hoat, sau d6 1an lugt phosphoryl héa
va kich hoat céc phéan tir truyén tin hiéu (nhu SHC) va céc phan tir nay lan luot truyén
tin hiéu trong t& bao. Viéc truyén tin hiéu thong qua FLT-3 déng vai trd quan trong ddi
v6i su sdng sét, ting sinh va biét hoa té bao va co tim quan trong ddi vé6i su phat trién
lymph6 bao (t& bao B va té bao T). Do d6, tét hon 14 tranh su (rc ché FLT-3 song song
ctia chit trc ché SYK hiéu quéa dé cai thién do an toan 14m sang tong thé ctia hop chit.
Do d6, tit ca cac hop chit vi du theo sang ché thé hién gia tri ICso d6i voi su e ché
FLT-3 cao hon 0,30uM, tdt hon cao hon 1 uM, tdt hon nita cao hon 10pM, tdt nhét cao
hon 30puM. Ty 18 FLT-3-ICso/SYK-ICso ctia tit ca cac hop chit vi du t6t hon cao hon

10, t6t hon nita cao hon 30.

Glycogen syntaza kinaza 3 beta (GSK 3f) 1a mdt serin-treonin kinaza huéng vao
prolin, ch4t nay dé& nhan thdy nhat trong cac qua trinh truyén tin hiéu n6i bao TGF-p va
Whnt. GSK 3f tao thun loi cho nhiéu qu4 trinh truyén tin hiéu ndi bao bao gdm ca qua
trinh kich hoat phtrc B-catenin. O ngudi trudong thanh, GSK 3B c¢6 lién quan dén qua
trinh ting sinh té bao va chuyén hoa nang luong, trong khi & tré méi sinh lai ¢6 lién quan
dén su phat trién té bao thin kinh va sy hinh thanh hinh dang co thé. Do d6, tét hon 1a
tranh su trc ché GSK3p song song ctia chét trc ché SYK hidu qua dé cai thién do an toan
1am sang tdng thé cta hop chét. Do do, tit ca cac hop chat vi du theo séng ché thé hién
gié tri ICso dbi v6i su trc ché GSK 3P cao hvn 1puM, t5t hvun cao hvn 10pM.

Ngoai ra, d6i v6i chét e ché SYK 6t hon can ¢6 do 6n dinh nhét dinh trong tiéu
thé gan ngui (twong tng v6i C1 < 60% Qn;% Qn =ty 1€ % clia luu lvgng mau qua gan).
Theo céch khac, s& khé c6 thé dat duge mirc huyét twong ddy du ctia chét Gc ché SYK
& bénh nhan can dugc diéu tri.

Gia tri ICso dbi v6i su tre ché SYK, ddi véi su tic ché Aurora B, dbi véi su uc ché

FLT3 va dbi véi su e ché GSKbeta ciling nhu do 6n dinh trong tiéu thé gan nguoi (Cl
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[% Qu]) cia mdi mot hoat chét vi du riéng bi¢t dugc néu trong bang 1 sau day va duoc

xac dinh qua thyc nghiém nhu sau:
Thir nghiém Syk Kinaza

Syk nguoi tai tb hop (cac axit amin 342-635) duge bidu hién lam protein dung
hop béng thé GST tan cung N, dugc tinh khiét b%mg sdc ky ai luc va dugc [am dong lanh
sau & ndng d6 xép xi 50 - 100uM trong dung dich dém bao quan (25mM HEPES pH
7,5; 25mM MgCly; 5SmM MnCly; 50mM KCI; 0,2% BSA; 0,01% CHAPS; 100uM
NazVOs; 0,5mM DTT, 10% glyxerol) & nhiét do -80°C cho t4i khi st dung.

Hoat tinh xtc tac cia protein dung hop GST-Syk kinaza dugc x4c dinh sir dung
thtr nghiém kinaza phat quang Kinase Glo® (Promega; V6712). Trong thit nghiém ddng
nhit nay, lrong ATP cdn lai sau phan ting kinaza dugc xac dinh bang phan tmg luciferin-
luciferaza st dung su phat quang. Tin hi€u phéat quang thu dugc twong quan véi lugng

ATP van ton tai va do d6 twong quan nguoc lai véi hoat tinh cua kinaza.
Phuong phép

Céc hop chét thir nghiém duoc hoa tan trong DMSO 100% & ndng d6 10mM va
dugc pha lodng trong DMSO té6i ndng do 1mM. Tién hanh pha lodng hang loat trong
DMSO 100%. T4t ca c4c dung dich pha lodng khéc ctia cac chét duoc thuc hién bang
dung dich dém tht nghiém (25mM HEPES pH 7,5; 25mM MgCl; SmM MnCl; 50mM
KCI; 0,2% HSA; 0,01% CHAPS; 100uM Na3VOg; 0,5mM DTT). Céc bude pha lodng
va pham vi ndng d6 duoc lam thich tmg theo nhu cAu. Phén phan uéc 7pl cia cac dung
dich pha lodng nay duogc chuyén vao trong dia Optiplate 384 15 (Perkin Elmer, #
6007290). GST-Syk duoc pha loadng téi 12nM trong dung dich dém thir nghiém va Sul
dung dich pha lodng nay dugc st dung cho thir nghi€ém kinaza (ndng dd cudi cta Syk =
4nM trong tong thé tich 15pul). Sau thoi gian G 15 phut & nhiét d6 trong phong, 3ul hén
hop cua 750nM ATP va 100pg/ml poly (axit L-Glutamic L-Tyrosin ty 1€ 4:1), Fluka #
81357) trong dung dich dém tht nghiém duoc bd sung vao mbi mot 16 va tiép tuc

trong thoi gian 60 phut nita & nhiét 4o trong phong.

Pbi ching dwong 1a cac hdn hgp phan Gng khong chua chit thir nghiém; d6i

chimg 4m (dé tréng) 13 cac hdn hgp phan ung khdng chira kinaza.
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Sau thoi gian 60 phuat, 10ul dung dich Kinaza-Glo® (Promega, Cat. # V6712)
(duoc gia nhiét dén nhiét do trong phong) duge bd sung vao mdi mot 16 va tiép tuc u
trong thoi gian 15 phut nita. Pia dugce doc trong thiét bi doc Envision Luminescence

Reader (Perkin-Elmer).
Panh gia va tinh toan s lidu:

Tép tin d4u ra cta thiét bi doc 1a tép csv c6 chura sb luong 16 va sb6 don vi anh
sang tuong dbi do dugc (RLU). Dé danh gia va tinh toan sb liéu, sb do cta dbi chimg
am duoc thiét dat 12 dbi chitng 100% va sd do cta ddi chimg duong duoc thiét dat 13 dbi
chung 0%. Dua vao céc gia tri nay, gié tri % cua s6 do ctia ndng d6 mdi mot chit duge
tinh toan st dung phan mém Assay Explorer (Accelrys). Thong thuong, cac gia tri %
d6i chimg tinh toan dugc ndm trong khoang gia tri tir 0% dén 100% nhung ciing c¢6 thé
xut hién bén ngoai cac gi6i han nay & ting trudng hop riéng biét dwa vao tinh bién dbi
hodc cac dic tinh cta hop chét. Cac gia tri ICso duoc tinh toan tir cac gid tri % ddi ching
sir dung phan mém Assay Explorer. Cong thirc tinh: [y=(a-d)/(1+(x/c)"b)+d] a = gi4 tri
thép, d = gid tri cao; x = ndng d6 M; c=IC50 M; b = dd déc; y = % dbi chung.

Thir nghi€m aurora B Kinaza

Aurora B ngudi tai td hop (céc axit amin 1-344, s6 dong DU1773, phan ti luong
40,2kDa, University of Dundee) dugc biéu hién 1am protein dung hop béng thé His tan
cung N, dugc tinh khiét bang sic ky 4i luc va duoc lam dong lanh sau & ndéng do x4p xi
0,25 — 0,5mg/ml trong dung dich dém bdo quan (50mM Tris-HCI pH &; 25mM Na-B3-
glyxerophosphat; 0,lmM EGTA; 150mM NaCl; 0,03% Brij-35; 1mM DTT va 10%
glyxerol) & nhiét do -80°C cho téi khi st dung.

Hoat tinh cda protein Aurora B kinaza dugc xac dinh st dung thir nghiém phat
quang Kinaza ADP Glo® (Promega; V9103X). Trong thir nghiém ddng nhét nay, luong
ADP con lai sau phan tng kinaza dugc x4c dinh bang phan tng luciferin-luciferaza sir
dung su phat quang. Tin hi€u phat quang thu dugc tuong quan v6i lugng ADP van ton
tai va do do6 twong quan véi hoat tinh cta protein kinaza.

Phuong phép

Céc chét thir nghiém dugc hoa tan trong DMSO 100% & ndng d6 10mM va dugc
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pha loang trong DMSO t6i ndng d6 5SmM. Tién hanh pha lodng hang loat theo thir tu
1:10 trong DMSO 100%. T4t ca cac dung dich pha lodng thém cta cac chit dugc thuc
hién bang dung dich dém thtr nghiém (50mM Hepes, pH 7,5, 10mM MgCI2, 1mM
EGTA, 60uM Ultra Pure ATP, 0,01% Brij35, 0,1% BSA, SmM B-glyxerophosphat) cho
t6i khi ndng d6 dat t6i 12 ndng dd cao hon 2,5 14n so véi ndng do thir nghiém cudi cling
(ndng do cudi cua cac hop chat: S0uM dén 0,005nM). Phan phan uéc 4pl cia cac dung
dich pha lodng nay dwoc chuyén vao trong dia Optiplate 384 15 (Perkin Elmer, #
6007290). His-Aurora B dugc pha loang t§i 125nM trong dung dich dém thr nghiém va
4ul dung dich pha lodng nay dugc st dung cho thir nghiém kinaza (ndng dd cubi clia
Aurora B = 50nM trong tdng thé tich 10pul). Sau thoi gian @ 15 phut & nhiét do trong
phong, 2pl cia 250uM chit nén ([LRRLSLGLRRLSLGLRRLSLGLRRLSLGI;
University of Dundee) trong dung dich dém thir nghiém dugc bd sung vao mdi mot 16

va tiép tuc U trong thoi gian 60 phut nita & nhiét do trong phong.

Péi chimng duong 1a cac hdn hop phan tmg khong chira chit thir nghiém; d6i

chtng am (dé tréng) 13 c4c hdn hop phan tng khong chira kinaza.

Sau thoi gian 60 phut, 10pl dung dich ADP-Glo® (chét phan tng ADP-Glo
#V912B Promega) (dwoc gia nhiét dén nhiét do trong phong) duge bb sung vao mdi mot
15 va tiép tuc 0 trong thoi gian 40 phut nita. Sau d6, 20ul hdn hop phat hién Kinaza
(dung dich dém phat hién #V913B Promega; chit nén phat hién kinaza #V914B
Promega) duoc bd sung va duge 0 trong thoi gian 40 phit & nhiét d trong phong. Dia
duoc doc trong thiét bi doc Envision Luminescence Reader (Perkin-Elmer).

Danh gia va tinh toan sb liéu:

Tép tin dAu ra cua thiét bi doc 12 tép csv c6 chira s6 lugng 16 va RLU do dugc.
D& danh gia va tinh toan sb liéu, sd do cta d6i chung am dugc thiét dat 1a d6i chig 0%
va sb do cua dbi chung dwong dugc thiét dat 1a ddi chiing 100%. Dua vao cac gia tri
nay, gia tri % cua sb do ciia ndng do mdi mot chit duoc tinh toan st dung phdn mém
Assay Explorer (Accelrys). Thong thuong, cac gia tri % d6i ching tinh toan dugc ndm
trong khoang gié tri tr 0% dén 100% nhung cling c6 thé xuit hién bén ngoai cac gidi
han nay & ting truong hop riéng biét dya vao tinh bién d6i hodc cac dic tinh cia hop

chét. Cac gia tri ICso dugc tinh toén tir cac gia tri % d6i ching st dung phin mém Assay
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Explorer. Cong thirc tinh: [y=(a-d)/(1+(x/c)"b)+d], a = gia tri thdp, d = gi4 tri cao; x =
ndng d6 M; ¢=IC50 M; b = d6 dc; y = % dbi ching.

Thr nghiém FLT3 Kinaza

FLT3 thu dugc tir Invitrogen trong S0mM Tris (pH 7,5); 100mM NaCl; 0,05mM
EDTA, 0,05% NP-40, 2mM DTT; 50% glyxerol # PV3182; Lot 286671; trinh tu xem
dudi day). Enzym dugc pha lodng téi 720nM (35pg/ml) trong dung dich dém pha lodng

enzym va cic phin phan uéc 10ul dugc bao quan & nhiét do -80°C.

Hoat tinh ctia FLT3 dugc xéc dinh sit dung cong ngh¢ thir nghiém Z'-LYTETM
tu Invitrogen (# PV3191)

Phuong phép

Thir nghiém duoc tién hanh trong cac dia 384 156 mau den tir Corning (# 3676)
v6i thé tich cudi ciing 10pul bang cach bd sung 5ul hdn hop kinaza peptit va 2,5ul dung
dich pha loang hop chét. Phan tng dugc khoi ddu bang cach bd sung 2,5ul dung dich
4x ATP. |

Nong dd cubi trong thir nghiém: FLT3 2nM, Tyr2 peptit 4uM, ATP 470uM (ATP
Km cua FLT3)

Déi chimg duong 14 cac hdn hop phan tmg khéng chira hop chat thir nghiém; dbi
chimg am (dé tréng) 13 cac hdn hop phan Gng khéng chira kinaza. D& lam ddi chimg
thém, dung dich phosphopeptit dugc bd sung vao cac 15 khong chira kinaza (= d6i chimg
phosphoryl héa 100%). Phan tng kinaza khong trc ché s& din dén su phosphoryl hoa
tuong Ung vdi 20%-30% cua d6i chimg phosphoryl hoa.

Phan tng duoc tién hanh trong thoi gian 1 gid & nhiét do trong phong truée khi
5ul dung dich hién mau duogc bd sung. Sau khi 1 thém trong thoi gian 1 gid & nhiét do
trong phong, 5pl chit lam dimg phan tng dugc bd sung. Dia dugc doc trén thiét bi doc

Flex Station II 384 (Molecular Devices).

Dé kiém tra vé€ bat ky su trc ché tiém tang nao cla proteaza c6 mét trong dung
dich hién mau, phosphopeptit dugc u v6i dung dich hién mau véi sy ¢6 mét ciia nong

d6 cao nhit cta hop chét thir nghiém (thudng 13 100uM hogc 10uM).
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Panh gi4 va tinh toan s lidu:

Tép vin ban dau ra duoc danh gia bang phdn mém "MS-Excel - VB -Makro" va
phin mém "GraphPadPrism"(Version 5) (GraphPad Software Inc.) duoc st dung dé tinh
toan két qua. Dit liéu vé tc ché FLT3 dugc thong bio & dang M. Dir lidu v& trc ché

proteaza dugc thong bédo & dang % CTL.
Thtr nghiém GSK 3 Kinaza

GSK3beta ngudi (bidu hién va tinh khiét tir cic té bao SF21) thu duoc tir
University Dundee / Scotland (Dr. James Hastie - Dept. of Biochemistry) trong S0mM
Tris (pH 7,5); 150mM NaCl; 0,1mM EGTA, 270mM Succroza, 0,1% B-mercaptoetanol,
ImM benzamidin, 0,2mM PMSF; trinh ty xem duéi day). Enzym dugc pha lo2ng téi
3,56uM (168pg/ml) trong dung dich dém pha loing enzym va céc phan phén udc 6pl
dugc bdo quan & nhiét do -80°C.

Hoat tinh cta protein GSK3p kinaza dugc xdc dinh st dung cdng nghé thir
nghiém Z'-LYTETM tur Invitrogen (# PV3324).

Phuong phép:

Thir nghiém duoc tién hanh trong cac dia 384 16 mau den tir Corning (# 3676)
v6i thé tich cudi cing 10pl bang cach bd sung 5ul hdn hop kinaza peptit va 2,5ul dung
dich pha loang hop chét. Phan tmg dugc khéi dau bang cach bd sung 2,5ul dung dich
4x ATP.

Ndng d6 cubi trong thir nghiém: GSK3p 5nM, Ser/Thr9 peptit 2uM, ATP 7uM
(ATP Km cua GSK3p)

Péi chung duong 1a cac hdn hop phan Gng khong chira hgp chit thir nghiém; dbi
chirmg am (dé tréng) 13 cdc hdn hop phan tng khong chita ATP. DPé lam dbi ching thém,
dung dich phosphopeptit duge bd sung vao cic 15 khong chira kinaza va khong chira
ATP (= dbi chting phosphoryl héa 100%). Phan ting kinaza khong tc ché s& din dén su
phosphoryl hoa tuong tng v6i 20%-30% cua dbi chirg phosphoryl héa.

Phan Gng dugc tién hanh trong thoi gian 1 gioy & nhiét do trong phong. Sau thoi

gian 1 gi®, 5ul dung dich hién mau duoc bd sung. Sau khi 0 thém trong thoi gian 1 gio
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& nhiét do trong phong, 5ul chét 1am dimng phan tng duge bd sung. Sau cing, dia dwoc

doc trén thiét bi doc Flex Station I 384 (Molecular Devices).

Dé kiém tra v€ bat ky su trc ché tiém tang nao cla proteaza c6 mdt trong dung
dich hién mau, phosphopeptit dugc u véi dung dich hién mau véi sy c6 mét cia ndng

d6 cao nhét cua hop chét thir nghiém (thuong 13 100uM).
Danh gi4 va tinh toan sd lidu:

Tép van ban diu ra dugc danh gia bang phan mém "MS-Excel - VB -Makro" va
phin mém "GraphPadPrism"(Version 5) (GraphPad Software Inc.) dugc st dung dé tinh
toan két qua. Dt lidu vé rc ché GSK3beta dugc théng bao & dang M. Dit liéu vé rc ché

proteaza dugc thong bdo ¢ dang % CTL.
Thir nghiém v& d6 6n dinh trong tiéu thé gan nguoi

Ngoai ra, chét trc ché SYK tt hon 12 dic hiéu SYK mot cach déy da nhu d3 mo6
ta & trén dé c6 do dn dinh x4c dinh trong tiéu thé gan nguoi (twong tmg véi Cl < 60%
Qn;% Qp= ty 1€ % ctia luu lugng mau qua gan). Theo cach khac, s&€ kho co6 thé dat dugc

mtre huyét twong dy du ciia chit trc ché SYK & bénh nhan can dugc diéu tri.
Phuong phéap:

Su phéan huy chuyén héa ciia chét tc ché SYK diic hiéu duogc tién hanh & nhiét
d6 37°C bang nhém tiéu thé gan ngudi (cac tiéu thé gan ngudi c6 san trén thi trudng &
dang “BD UltraPool™" ctia cong ty Corning Life Sciences, Fogostraat 12, 1060 LJ
Amsterdam, The Netherlands). Thé tich & sau cing 100l cho mdi thei diém chtra dung
dich dém TRIS pH 7,6 & nhiét d6 trong phong (0,1M), magie clorua (SmM), protein tiéu
thé (1mg/ml) va hop chét thir nghiém & ndng dd cubi 1pM.

Tiép sau mot giai doan 1 so bd ngén & nhiét d6 37°C, phan tng dugc khéi dau
bing cach bd sung beta-nicotinamit adenin dinucleotit phosphat & dang khir ctia n6
(NADPH, 1mM) va dugc hoan thanh bang viéc chuyén mot lugng phan udc vao trong
dung méi sau céc thoi diém khac nhau. Ngoai ra, sy phan huy khong phu thugc NADPH
duoc theo di trong cac phan i khong c6 NADPH, dugc hoan thanh tai thoi diém cubi

cung.

Sau d6, cac phan U da 1am dirmng (hoan thanh) dugc tao vién bang cach ly tAm
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(10000 g, 5 pht).

Luong phan udc cia 16p ndi trén bé mat duge thir nghiém phan tich bing phuong
phéap LC-MS/MS vé lugng con lai ctia hop chét gde. Thoi gian ban hay (t1/2 INVITRO)

duoc xac dinh bang do dbc ctia do thi ban logarit ctia bién dang ndng do - thoi gian.
Danh gia va tinh toan sd lidu:

D0 thanh thai ndi tai (CL_INTRINSIC) dugc tinh toan béng cach xem xét lugng
protein trong phan u:

CL_INTRINSIC [pl/phut/mg protein] = (Ln 2 / (t1/2 INVITRO [phtt] * ham lugng
protein [mg/ml])) * 1000

Ham luong protein [mg/ml] duoc x4c dinh bang bd kit “Bicinchoninic Acid Kit” cta

cdng ty Sigma Aldrich (c6 sin trén thi trudng).

Do thanh thai noi tai nang cdp (CL_UP_INT) duogc tinh todn bing cich xem xét khbi
luong gan [g gan/kg thé trong] va phan phuc hdi tiéu thé [mg protein/g gan]:

CL_UP_INT [ml/phit/kg] = 0,001 * CL_INTRINSIC*khéi lwong gan*phéan phuc hdi

tiéu thé
véi  phan phuc hoi tiéu thé = 45mg protein/g gan
véi  khéi luong gan = 25,7g gan/kg thé trong

Ty 18 % luu luong mau qua gan (% Qn) sau ciing duge tinh toan bang cach xem xét luu

lugng mau qua gan ngudi Q [ml/phiut/kg]:
% Qn [%] =( (Q* CL_UP_INT)/(Q+ CL_UP_INT)/Q)*100

vG6i  luu lugng méu qua gan (Q) = 20,7ml/phut/kg.
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Bang 1:
Vi du sb Céu triic Ucché SYK | Ucché | UcchéFLT3
Giéa tri ICso AURB Gia tri ICso
[uM] Gia tri ICso [uM]
[uM]
1 H§O 0,0160 >50 3,99
\N/ /
/O ?
2 Hgo 0,0144 >50 14,84
"N
;ﬁk@_
3 H P khéng déi xtug 0,0466 >50 17,45
—"\: j ey
-
0
4 khong dugc xac dinh khong dugc | khdong duogc | khong  duogc
xac dinh xac dinh xac dinh
5 khong dugc xac dinh khong duogc | khdong dugc | khong  duogc
xac dinh xac dinh xac dinh
6 khong dugce x4c dinh khong duogc | khong dugc | khong dugce
xac dinh xac dinh xac dinh
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7 ﬁ)q Khong i xing 0,0147 37,30 5,77
IOy
8 %O Khong di ximg 0,0274 >50 13,50
0
oy |
\N 7z (o]
OH
9 %O Khong di xirng 0,0424 >50 3,67
0
—N\ j \N
R
N
Q
10 Nﬁéo Khong dbi xing 0,0218 36,00 8,03
\N/ = \ \/N
!
11 0,9352 >50 37,38

0 A As
i Khong doi xirng
o
NH

o]

N
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12 Hﬁ%o Khong ddi xing 0,0123 34,09 8,33
NT NF A,
hll o
13 Hﬁéo Khong d6i xing 0,8310 >50 >50
_N\N b H (0]
{ AN
N—N
\
14 HS?O xiongasixing | 0,0421 >50 40,80
\N/ /N\
N—
15 §0 Khong dbi xtng 0,0187 33,40 10,08
" iN/N’\_,éF
16 10,60

Hﬁ%o Khéng dbi xtmg 0,0065 >5 0
o) /7
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17 gié% knangasiximg | (0,0316 >50 1,61
-~ )
N =

18 %éo Khong 48 ximg 0,0046 >50 13,40

19 khong dugce x4c dinh khong duogc | khong dugc | khong  dugce
xac dinh xac dinh xac dinh

20 khong dugce xac dinh khong duoc | khong dugce | khong  duoc
xac dinh xac dinh xac dinh

21 khong dugce xac dinh khong duogc | khong duoc | khong  duogc
xac dinh xac dinh xac dinh

22 %o Khong d8i xitng 0,0128 46,90 1,17

- @

23 khong dugce xac dinh khong duogc | khong duoc | khong  duogc
xac dinh xac dinh xac dinh

24 khong dugc xac dinh khong dugc | khong dugc | khdong dugce
xac dinh xac dinh xac dinh

25 khong dugce xac dinh khong duoc | khong duoc | khdong  duge
xac dinh xac dinh xac dinh
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o]

26 ?i% Khéng d6i xing 0,0258 >50 0,95
27 0,1382 >50 26,64
28 0,0335 >50 3,69
29 H 2 Khiong 06 xing 0,0492 >50 20,56
N j
N — S
N=/
30 khong dugc xac dinh khong dugce | khong duogc | khong  duoc
xac dinh xac dinh xéac dinh
31 khong dugc xac dinh khong dugc | khong duge | khdong  duogc
xac dinh xac dinh xac dinh
32 ? knongabixing | 0,0272 >50 2,35
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33 K Khng déi xiing 0,0245 >50 3,88

34 khong duogc xac dinh khong dugc | khong dugc | khong dugce
xac dinh xac dinh xac dinh

35 %i? Kbong 88 xitng 0,0345 >50 19,66

36 %E? Khong d6i xing 0,0172 35,22 2,39

37 khong dugc xac dinh khong dugc | khong duogce | khong  duge
xac dinh xac dinh xac dinh

38 ?E? Khng d6i xing 0,0609 47,10 11,35

Y5

39 khong duoc xéac dinh khong dugc | khong duogc | khong  duge
xac dinh xac dinh xac dinh

40 Khong dsi xiing 0,0343 31,43 8,95

(o]
)_CZQ
(o)

-127-




24964

41 slff Khong d6i ximg 0,1638 >50 42,82
%F
42 ¢ Khong d6i ximg 0,0167 >50 0,55
43 Hﬁ%o Khong déi xitng 0,0649 >50 15,05
[¢) /7
ﬁém
44 khong dugc x4c dinh khong dugce | khong dugce | khong  duogc
xac dinh xac dinh xac dinh
45 ? Ktng bising 0,0147 4521 2,04
46 khong dugc xac dinh khong dugc | khong dugce | khong  duge
xac dinh xac dinh xac dinh
47 nﬁ?’ Khong d6i ximg 0,0067 25,97 4,77
48 Khong dbi ximg 0,0556 >50 16,86

-128-




24964

49 f Keong 46 ing 0,0148 >50 2,78
<,

50 f ’?adg 0,0554 47,95 9,52

51 i ; / Khong d6i xtng 0,3660 49,83 20,87

52 / ; | Khéng d8i ximg 0,0413 >50 >50

53 0,0139 >50 34,12

54 0,0892 >50 16,00

Khdng dbi ximg
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55

f Khong déi xing

0,0436

>50

3,07

56

0,0939

>50

8,94

57

0,0901

>50

31,97

58

=
N—
0P £
Nﬁé Khong doi xing
SN
= N/ o}
Y N
/
H (o}
Nﬁ? Khong dbi xtng
[e]
Y
=
N
/
o
/
H O
Khong dbi xig
(o}
SN
>

0,0366

>50

17,10

59

H o}
N
Khdng d6i ximg
o

0,1437

>50

46,20

60

SN
Z I\N
Z o
[
y P Khéng déi xung
%
o
SN
=
E
FE

0,1448

34,70

9,75
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61 Khéng dbi xing 0,4749 >50 48,10
62 % Khong d6i ximg 0,0193 >50 4,78
%
63 ? Khong di xing 0,0473 >50 13,24
" N
\/ Y
64 nﬁéo thmgdéixt’mg 0,0258 >50 21,62
e W
65 f King 41 xing 0,0211 >50 14,85
I
}.
66 ééo Khéngééixt’mg 0,0385 >50 4,44

e
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67 f Khng dbi xrng 0,0152 >50 1,68
@
68 0,0652 >50 22,43
69 0,1973 >50 45,15
70 0,0345 >50 16,99
-
4
71 % 0,0150 >50 7,65
72 0,0526 >50 19,59
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73

0,0224

49,10

4,17

74

0,0322

>50

11,15

75

O A
Hﬁ% Khong doi xirng
o}

0,0998

8,54

1,59

76

" N
M= = -
N N
o
% Khong dbi xtng
SN

0,0583

46,20

14,80

77

0,0498

43,38

3,75

78

H .
% Khéng ddi xirng
o
=~ N
—N\ — /
N A\

0,0359

>50

22,04
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79 fé 0,0364 >50 26,74
1y
| N/N

80 % Khng d6i xing 0,0224 39,74 1,11
81 0,0240 48,40 5,24
82 Hﬁéo Khoéng d6i xung 090483 >50 7578
83 f Khong dbixing 0,7324 >50 25,60

" N

A

N\/
84 khong dugc xac dinh khong duoc | khong dugc | khong duge
xac dinh xac dinh xac dinh

So sanh kha nang trc ché SYK va kha ning lua chon SYK ciia hop chit theo séng ché
so v4i hop chét lua chon trong tai liéu WO 2013/014060 va tai liéu WO 2011/092128

C6 kha nang @e ché SYK hiéu qua khong phai 1a mot khia canh quan trong duy

nhit ma chit ¢c ché SYK duge st dung 1am thuoc dé diéu tri cdc bénh c6 quan hé dén

SYK cin phai thé hién. Yéu t6 quan trong tuong tw nhu gia tri ICso thap dbi vai viée te
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ché SYK (ICso (SYK) < 1uM) 12 & chd, hop chit mong mudn khong thé hién tac dung
trc ché khong mong mudn trén céc kinaza khac ma viée tre ché nay c6 thé din dén cac
tac dung phu khong mong mubn hodc thdm chi nguy hiém. Vi du v& cé4c kinaza khéc
nhu viy ma t&t hon khong bi trc ché boi chét e ché SYK mong mudn dé 12 AURB,
FLT3 va GSKbeta.

Do d6, cac gia tri ICso d6i v6i SYK, AURB, FLT3 va GSKbeta clia cac hop chét
gin nhau vé mit cu triic duge bdc 16 trong tai lidu WO 2013/014060 va tai lidu WO
2011/092128 da duoc xac dinh bang thir nghiém theo cac thir nghiém phan tich tuong
tu nhu dugce md ta trong chuong 5. Gia tri ICso do duoc dbi v6i SYK, AURB, FLT3 va
GSKbeta cua cac hop chét da biét gin nhét v& mit ciu tric nay duoc néu trong cic bang
tir 2a dén 6¢ sau ddy duoc so sanh véi cac gi tri ICso duoc xac dinh trudce twong Gng
ctia mdt tAp hop cac hop chét dai dién theo sang ché (diéu kién thir nghiém phén tich

nhu nhau).

Ngoai ra, chit (rc ché SYK tét hon 13 dc hiéu SYK mét cach déy da nhu mo ta
& trén dé c6 d6 6n dinh trong tiéu thé gan nguoi xac dinh (twong tng véi Cl1 < 60% Qn;Qn
= luu lwgng mau qua gan). Theo cach khéc, s€ kho co thé dat dwoc murc huyét twong day
du cta chét te ché SYK & bénh nhan can dugc diu tri. Do dé, tuong tu, gié tri Cl cia
cac hop chét gﬁn nhau v& mit cdu trac boc 10 trong tai licu WO 2013/014060 va trong
tai lieu WO 2011/092128 d3 duoc xéc dinh bang thir nghiém theo thir nghiém vé tiéu
thé gan nguoi twong tu nhu duge mo ta trong chuong 5. Gid tri Cl xac dinh bang thir
nghiém cao hon 60% Qn dugc coi 1a khong thé chip nhan dugc nhim dé dat t6i mic

huyét twong day du cta chit e ché SYK tuong tng & bénh nhan can duge diéu tri.
So sanh cac hop chit c6 cdu tric pyrazol duge thé tai alkyl

Trong khi tit ca cac hop chét theo sang ché (xem trong bang 2a) va trong tai lidu
WO 2013/014060 (xem trong bang 2b) ¢6 ciu triic pyrazol dugc thé tai alkyl déu c6 cac
gia tri ICso (SYK) thich hop thdp hon 1pM, thi chi cic hop chat theo sing ché (xem
trong bang 2a) c6 céac gié tri ICso d6i v6i AURB cao hon 50uM (so v6i céc gia tri ICso
(AURB) thdp hon 5pM déang ké cta cac hop chét trong tai licu WO 2013/014060 trong
bang 2b). Tuong tu, gié tri ICso dbi v6i FLT3 cua cac hop chét theo sang ché (bang 2a)
16n hon so v6i cac hop chat trong tai liéu WO 2013/014060 (xem trong bang 2b). Do
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d6, hop chét theo sang ché c6 cu tric pyrazol dugc thé tai alkyl khong chi 13 chit uc

ché SYK hiéu qué (giéng nhu cac hop chit trong tai lieu WO 2013/014060 (xem trong

bang 2b)), ma ching con khong c6 céc tic dung rc ché khdong mong mudn trén céc

kinaza khac nhu AURB, FLT3 va GSK3beta (khac v6i hop chit trong tai lisu WO

2013/014060 (xem trong bang 2b)). Do d6, hop chét theo sang ché ¢6 ciu triic pyrazol

duoc thé tai alkyl thé hién kha ning lya chon SYK duogc cai thién dang ké so véi céc

hop chét gén nhét v& mit cu tric duge boc 10 trong tai liéu W0O2013/014060.

Bang 2a: Hop chit theo sang ché c6 céu triic pyrazol dugc thé tai alkyl

Vi Céu trac ICso tinh | ICsg tinh | ICso tinh | ICsotinh | d0 on

du bang bang bang bang pM dinh

s0 wm | pM | pM | (Ucche trong.
(Ucché | (Ucché | (Ucché | GSK3beta) | ticu thé
SYK) | AURB) | FLT3) C1[%Qn]

2 H%éo 0,0144 | >50 14,8 >10 <23

]}
NZ\F { \/N
18 0,0046 | >50 13,4 >10 <23
§0 Khong dbi ximg

n.d. = khong dugc phat hién
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Bang 2b: Hop chét trong tai liéu WO 2013/014060 c6 ciu tric pyrazol dugc thé tai

alkyl
Vi Céu tric ICsp tinh | ICso tinh | ICso |ICsptinh | d6 6n
du so bang bang tinh bang dinh
uM uM bang uM | trong
(Ucché | (Ucche | puM | (Ucche | ticuthé
SYK) | AURB) | (Ucché | GSK3be Cl
FLT3) ta) [%Qn]
112 xhong aéiximg | (0,006 2,96 1,25 >10 <23
114 §H3 xhong aiximg | 0,0002 2,54 0,049 >10 26
0 N
AN
| o}
N =
\NN"\’CHS
115 CH, wangasiamg | 0,0002 | 0,021 0,041 >10 <23
O/\QN
X
| o)
N N
N
)—CH,
H,C

So sanh céac hop chit ¢6 ciu tric heteroaryl hai vong dugc thé thy v

Trong khi tt ca cac hop chit theo sang ché (xem trong bang 3a) va trong tai liéu

WO 2013/014060 (xem trong bang 3b) c6 ciu triic heteroaryl hai vong dugc thé tuy y

déu c6 gia tri ICso (SYK) thich hop thap hon 1pM, thi chi céc hop chét theo séng ché

(xem trong bang 3a) cd cac gia tri ICso d6i voi AURB cao hon 30uM, hau hét cac gia tri

ndy tham chi cao hon 50pM (so v6i cac gi4 tri ICso (AURB) hau hét thap hon 1uM cta
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céc hop chét trong tai lidu WO 2013/014060 trong bang 3b). Do d6, hop chit theo sang

ché c6 cau tric heteroaryl hai vong dugc thé tity y khong chi 1a cac chét te ché SYK

hiéu qua (gibng nhu hop chét trong tai lieu WO 2013/014060 (xem trong bang 3b)), ma

ching con khong cé cac tic dung e ché khdong mong muodn trén céc kinaza khac nhu

AURB (khac v6i hop chét trong tai liéu WO 2013/014060 (xem trong bang 3b)).

Do d6, hop chét theo sang ché c6 cdu tric heteroaryl hai vong dugc thé tiy y thé

hién kha nang lya chon SYK dugc cai thién dang ké so véi hop chét gin nhit vé mat

cAu trac dugc bdc 16 trong tai liéu WO2013/014060.

Bang 3a: Hop chét theo sang ché c6 cdu tric heteroaryl hai vong dugc thé tuy ¥

Vi Céu tric ICso tinh | ICso tinh | ICso tinh | ICso tinh | d6 On
du bang pM bang uM | bang uM | bang uM dinh
s0 (Ucché | (Ucché | (Ucché | (Ucché | trong ticu
SYK) AURB) | FLT3) | GSK3beta) thé
Cl [%Qn]
62 f xhong asixing | 0,0193 >50 4,78 >10 <23
" N
" N
72 f Khong aéiximg | (),0526 >50 19,6 1,45 <23
36 %" Knong dbiximg | (),0172 35,22 2,39 >10 <23
—N\N/ ‘ \Nz
\
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28

o ‘
% Khdng doi xirng
o]

0,0335 >50

3,69

>10

<23

n.d. = khong dugc phét hién

Bang 3b: Hop chét trong tai lidu WO 2013/014060 c6 céu tric heteroaryl hai vong

duge thé tuy y
Vi du Chu trac ICsotinh | ICsptinh | ICso | ICsotinh | do on
sO bang pM bang tinh bang dinh
(Uc ché pM | bing pM | trong
SYK) (Ucche | pM | (Ucche | tiéuthe
AURB) | (Uc ché | GSK3be | CI[%Qn]
FLT3) ta)
29 0,002 0,293 0,315 >10 44
C:;H3 Khong dbi ximg
o/\‘:%ﬁ
N
N
41 0,001 0,308 0,505 >10 37
(;H3 Khong di ximg
O/\E\\{N
X
| / 0
U0
N
N=/
42 0,002 0,630 0,618 >10 <23
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C:: H3 Khéng dbi ximg
O/\QN
CH,
N
N

61 0,002 0,250 0,411 >10 <23
9H3 Khong dbi ximg
O/.\QN
B
| _ oN
N AN
Ty
81 0,003 0,949 0,514 >10 <23
(:3H3 Khéng dbi xing
e xhongasivimg | 0,002 0,460 0,321 |6,82 49
(@]
O
Nig S
O N/>_CH3
94 9"'3 whong déixing | 0,001 0,298 0,267 n.d. n.d.
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105 CH, xhong aéiximg | 0,001 0,479 0,309 >10 64

107 CH, knong asixing | (0,009 1,82 1,76 >10 38

109 et Khong asixing | (0,001 0,260 0,330 >10 41

o)
X
Ne
N

So sanh cac hop chat c6 ciu tric phenyl dugc thé tai alkoxy

Tht ca cac hop chét theo sang ché (xem trong bang 4a), trong tai litu WO
2011/092128 (xem trong bang 4b) va trong tai liéu WO 2013/014060 (xem trong bang
4¢) ¢6 chu tric phenyl duoc thé tai alkoxy déu c6 gid tri ICso (SYK) thich hgp nhé hon
1uM. Tuy nhién, trong khi hgp chét theo sang ché (xem trong bang 4a) c6 gia tri ICso
ddi v6i AURB cao hon 45uM, thdm chi thudng cao hon 50uM, thi cac gia tri
ICs0(AURB) ctia hop chét trong tai liéu WO 2011/092128 (xem trong bang 4b) va tai
lidu WO 2013/014060 (xem trong bang 4c) hau hét < 5uM, tham chi thudng nho hon
1uM va do d6, hop chét theo sang ché ¢6 cu triic phenyl duge thé tai alkoxy c6 it tic
dung trc ché khéng mong muén trén céc kinaza khac nhw AURB hon so v6i hau hét cac
hop chét trong tai liéu WO 2011/092128 (béng 4b) va trong tai liéu WO 2013/014060

(xem trong bang 4c).

Chi duy nhét hop chét trong vi du 8 cla tai liéu WO 2011/092128 (xem trong
bang 4b) ciing thé hién gia tri ICso (d6i véi AURB) cao hon 50uM, céc hop chat nay c6

vé 5o sanh dugc v6i hop chét theo sang ché, tuy nhién hop chét trong vi du 8 ctia tai lidu
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WO 2011/092128 (xem trong bang 4b) thé hién C1=77% Qx do dn dinh trong tiéu thé

gan ngudi thap hon dang ké 60% Qn ma gi tri nay c6 thé s& dan dén mirc ndng do chét

trc ché SYK trong huyét tuong thip khong di ¢ bénh nhan cin dugc didu tri. Tuong tu,
hop chit & vi du 2 trong tai lidu WO2013/014060 (xem trong bang 4c¢) thé hién ICso
(AURB) = 16,9uM, gi4 tri ICso cao hon m6t chit ddi véi AURB so véi cac hop chat da

biét khac trude day, nhung trudng hop nay ciing vay, d6 6n dinh trong tiéu thé gan ngudi

v6i Cl = 81% Qn 12 khong diy du. Trai lai, hop chét theo sang ché c6 ciu tric phenyl

duge thé tai alkoxy (xem trong bang 4a) thé cac gié tri C1 chap nhan dugc thdp hon 60%

Qn (toan bd C1 = <23)% Qu).

Do d6, hop chét theo sang ché c6 ciu triic phenyl duoc thé tai alkoxy thé hién

kha nang lya chon SYK dugc céi thién dang ké va ngoai ra, do 6n dinh c6 thé chép nhan

trong ti€u theé gan nguoi so véi tat ca cac hop chat gan nhat vé mit cau tric duge boc 10

trong tai liéu WO2013/014060 va trong tai liéu W0O2011/092128.

Bang 4a: Hop chét theo sang ché c6 cdu tric phenyl dugc thé tai alkoxy

Vi Cu triic ICso tinh | ICsotinh | ICsotinh | ICsotinh | do 6n dinh
du s6 bing pM | bang pM | bang uM | banguM | trong tiéu
(Ucché | (Ucché | (Ucché (Uc ché thé
SYK) AURB) FLT3) | GSK3beta) | Cl[%Qn]
1 H_° 0,0160 >50 3,99 >10 <23
NENF
_0
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g ééo Kitng dbining () ()27 >50 13,50 >10 <23
o)
N g |
\N/ 7 (o]
OH
5 %%o Khéng déi xting 050413 >50 >50 >10 <23
81 f womasioms 0,0240 | 48,40 5,24 >10 <23
_N\Ni /N o
PN

n.d.= khong dugc xac dinh

Béng 4b: Hop chét trong tai lidu WO 2011/092128 ¢6 céu triic phenyl dugc thé tai

alkoxy
Vi du Céu truc ICso tinh | ICsotinh | ICsotinh | ICso tinh d6 6n
s6 bing pM | bing pM | bang pM | bang pM dinh
(Ucché | (Ucché | (Ucché | (Ucché | trong tidu
SYK) AURB) | FLT3) | GSK3bet thé
a) Cl [%Qn]
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35 e N xhongasixang | 0,001 5,21 1,18 >10 62
L,
Ny SN CH,
N/ P o}
o
He”
7 %?0 knong déiximg | (),002 2,33 0,452 >10 79
0~ cH,
(1)
N NP O\CH3
O\CH3
Cl
8 %?O xhong abiximg | 0,012 >50 >50 >10 77
CH,
(T )
N O\CH3
Cl
O\CH3
4 0,003 1,85 0,633 >10 33
(0] Khong d6i xitng
X7 SN
N O\CH3
E
O><F
=
1 0,009 5,09 1,53 >10 n.d.
go Khong déi xtmg
07 cH,
X7 NN
|N/ P F
O’?(F

n.d.=khong dugc x4c dinh
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Bang 4c: Hop chit trong tai liéu 2013/014060 c6 chu tric phenyl dugc thé tai alkoxy

Vi Chu truc Ing tinh Ing tinh | ICso I(‘jso tinh do 6n
du béang bang tinh bang pM dinh
s uwM | pM | bing (Uc ché trong
(Ucché | (Ucche | pM | GSK3beta) | ticu the
SYK) | AURB) | (Uc ché C1[%Qu]
FLT3)
2 xhong dbiximg | (0,007 16,9 7,39 >10 81
3
3
8 CH, xhong aéiximg | (0,001 0,643 0,369 >10 58
O/\Q{N
A CH
L
?
CH,
10 1% xhongaéiximg | 0,001 0,271 0,312 >10 57
N
CH,
O .
=
SN O O O-ch,
0
Hsc)\CH3
11 o xhong aéiximg | 0,002 0,752 0,738 >10 24
N
CH,
o)
=
\N O O O\CHS
OH

-145-




24964

102 0,013 2,63 2,27 >10 54

So sanh céc hop chét c6 cAu tric phenyl dugc thé di vong hodc dugc tao vong di vong

Trong khi tit ca cac hop chit theo sang ché (xem trong bang 5a), trong tai liéu
WO 2013/014060 (xem trong bang 5b) c6 cAu tric phenyl dugc thé di vong hodc dugc
tao vong di vong c6 cac gia tri ICsy (SYK) thich hgp nhoé hon 1puM, thi chi cac hop
chét theo sang ché (xem trong bang 5a) c¢6 gia tri ICsy d6i véi AURB hau hét cao hon
451M, hau hét cao hon 50uM (so véi cac gia tri ICs) (AURB) thip hon 1uM ciia chc
hop chét trong tai lidu WO 2013/014060 trong bang 5b). Do d6, hop chét theo sang
ché ¢6 clu triic phenyl duoc thé di vong hoic duoc tao vong di vong khong chi 13 chét
tic ché SYK hiéu qua (giéng nhu hop chét trong tai liéu WO 2013/014060 (xem trong
bang 5b)), ma con khong cé céc tac dung e ché khong mong mudn trén céc kinaza
khac nhw AURB (khac voi hop chét trong tai lieu WO 2013/014060 (xem trong bang
5b)).

Do d6, hop chét theo sang ché co ciu tric phenyl dugc thé di vong hodc dugc
tao vong di vong thé hién kha ndng lya chon SYK dugc cai thién dang ké so voi cac
hop chét gin nhét v& mat ciu trac duoc boc 16 trong tai liéu WO2013/014060.

Béang 5a: Hop chat theo sang ché ¢ cau triic phenyl duoc thé di vong hodc duoc tao

vong di vong

Vi Chu tric ICs, tinh | ICso tinh | ICso tinh | ICso tinh | d6 dn
du bing |binguM | bing |bingpM | dinh
sd uM (Uc ché uM (Uc ché | trong tiéu
(Ucché | AURB) | (Ucché | GSK3bet thé
SYK) FLT3) a) C1 [%Q]
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22 f 0,0128 | 46,90 1,17 >10 25
NOO
26 f kiong dsixing | ().0258 | >50 0,95 >10 <23
Q
42 f xhong atiximg | 0,0167 | >50 0,55 >10 <23
67 éé xnongasixing | 0,0152 | >50 1,68 >10 34
_N\N\ /N
@

Béang 5b: Hop chit trong tai lidu WO 2013/014060 c6 cau tric phenyl dugc thé di

vong hoac dugc tao vong di vong

Vi
du s6

Cau truc

ICso tinh
bang
uM
(Uc ché
SYK)

ICso tinh
bang
pM

(Uc ché

AURB)

ICsp tinh
bang
uM
(Uc ché
FLT3)

ICSO tinh

bang uM

(Uc ché

GSK3bet
a)

do 6n

dinh

trong
tiéu thé

Cl
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[%6Qx]
43 CHy Kesdiis 1 0,001 | 0,144 10,157 | nd. <23
76 CH, wengtiins | 0,002 | 0,075 0,169 | >10 <23
101 %?0 wongasins | 0,002 | 1,05 0,140  |>10 <23
N

So sanh céac hop chit véi ciu tric pyridin dugc thé thy y

Trong khi tAt ca cac hop chét theo sang ché (xem trong bang 6a), trong tai lidu
WO 2011/092128 (xem trong bang 6b) va trong tai liéu WO 2013/014060 (xem trong
bang 6¢) ¢6 cu tric pyridin duge thé tiy ¥ ¢6 céac gia tri ICso (SYK) thich hgp nhé hon
1uM, thi chi cac hop chét theo sang ché (xem trong bang 6a) c6 cic gia tri ICso dbi voi
AURB cao hon 49pM, tham chi hiu hét cao hon 50uM (so véi cic gia tri ICso (AURB)
vao khoang 1uM ctia hop chét trong tai lidu WO 2011/092128 trong bang 6b va trong
tai lieu WO 2013/014060 trong bang 6¢). Do d6, hop chét theo sang ché c6 chu trac
pyridin dugc thé tiry y khong chi 1a chit Ge ché SYK hiéu qué (giéng nhu hop chét trong
tai lieu WO 2011/092128 (bang 6b) va trong tai liéu WO 2013/014060 (xem trong bang

6¢)), ma con khong c6 cac tic dung e ché khong mong muon trén cac kinaza khac nhu
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AURB (khéc véi hop chét trong tai lieu WO 2011/092128 (bang 6b) va trong tai lidu
WO 2013/014060 (xem trong bang 6c¢)).

Do d6, hop chit theo sang ché c6 ciu trac pyridin dugc thé tiy v thé hién kha

ning lya chon SYK dugc cai thién ddng ké so voi hgp chat gan nhat vé mét cau tric

dugc boc 10 trong tai licu WO 2011/092128 hodc trong tai lieu W02013/014060.

Bang 6a: Hop chét theo sang ché c6 clu tric pyridin duge thé thy y

Vi Céu trac ICso tinh | ICso tinh | ICso tinh | ICsotinh | d6 on
du bang M bang pM | bang pM bang pM dinh
O (Ucché | (Ucché | (Ucché | (Ucche | trong tieu
SYK) AURB) FLT3) | GSK3beta) thé
Cl [%Qn]
59 é Knong dbixing | () 1437 >50 46,20 >10 <23
61 f Khéng dbi xtng 0,4749 >50 48,10 >10 <23
N/ 7 | : N i
51 nﬁé" khong aéiximg | 0,3660 49,83 20,87 >10 <23
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41 knong dsiximg | (),1638 >50 42,82 >10 <23
27 % Khong adixang | (),1382 >50 26,64 >10 <23
/k
n.d.= khong duoc xéc dinh

Béng 6b: Hop chét trong tai lidu WO 2011/092128 ¢6 cau tric pyridin dugc thé tiy ¥

Vi | Chu trac ICso tinh | ICso tinh | ICso tinh | ICso tinh | d6 6n
du bang uM | bang uM | bang pM | bang pM | dinh
S0 (Ucché | (Ucché | (Ucché |(Uc ché ’q?nghx
SYK) |AURB) |FLT3) |GSK3beta) |10 te
Cl
[70Qx]
3 ? Khongdmxung 0,0122 1,04 1,82 >10 24
X7 SN
/ — XN
45 e, N Keongddining | () 0002 0,086 0,100 >10 53
Sy
XY SN
N NF SN
=
N
@
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Bang 6¢: Hop chit trong tai liéu WO 2013/014060 c6 cu tric pyridin duoc thé tuy y

Vi | Céu tric I1Cso ICso tinh | ICso tinh | ICso tinh | dd 6n
du tinh bang bang bang uM | dinh
sb bang uM uM (Uc ché trong
M (Uc ché | (Uc ché | GSK3beta) | 6 the
(Uc ché | AURB) | FLT3) Cl
SYK) [76Q]
6 CH,  Kuomgoixins 0,004 |1,03 0,640 |>1 24
O/\QN
B 0
N” IN\
=
Cac chi dinh

Nhu da dugc phat hién, hop chét ¢ cong thirc 1 duoc dic trung bdi pham vi tng
dung cta chung trong linh vuc diéu tri. Pic biét ¢6 thé ké dén céac tng dung trong d6
hop chét c6 cong thic 1 theo sang ché t6t hon duogc sir dung trén co so hoat tinh duoc
Iy ciia chung lam cac chit trc ché Syk. Vi du bao gdm cac bénh vé hd hép, bénh di ung,
bénh lodng xuong, bénh da day - rudt hodc céc rdi loan, bénh mién dich hodc tu mién,
bénh di rng, bénh viém, vi du bénh viém & khép, da va mét va cac bénh thudc hé théng

than kinh trung wong hoic ngoai bién.

Dic biét c6 thé k& dén viéc du phong va diéu tri cic bénh & dudng ho hép va &
phdi c6 kém theo ting san xuét dich nhay, viém va/hoic cac bénh giy nghén dudng khi.
Vi du v& cac bénh nay bao gém bénh hen, bénh hen & tré em, ARDS (hoi ching suy ho
hép cép & ngudi 16n), viém phé quan cép tinh, di tng hodc man tinh, bénh thiéu mau tan
mau tw mién, bénh viém phé quan tic nghén man tinh (COPD) (bao gbm ca viée diéu
tri cac dot ting bénh gay ra boi virut Rhino), cdc chiing ho, bénh viém mili di ing hodc
bénh viém xoang, viém mii - két mac di tng, bénh viém mili mén tinh hodc bénh viém

xoang, bénh viém phé nang, bénh phdi & ngudi ndng dan, ting dap Gng dudng thd, bénh
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viém phé quan nhiém tring hogc bénh viém phdi, chimg gian phé quan, ting ap luc dong
mach phéi, bénh xo héa phdi, phi phé quan, phii phoi, bénh viém phdi hodc bénh viém
phdi kakhai phat bing cac nguyén nhan khic nhau nhu hut, hit phai khi ddc hodc viém
phé quan, bénh viém phdi hodc bénh viém phdi k& khoi phat bdi suy tim, phong xa, hoa

tri liéu, xo hoa nang hodc bénh nhay nhét, thiéu alpha 1-antitrypsin.

Hop chét theo sang ché t6t hon cling thich hop dé diéu tri bénh di ung, vi du nhu
bénh viém miii di tng, viém mili - két mac di ung, bénh viém két mac di ung, va viém

da tiép xtc, bénh may day / phit mach va bénh viém da di ing.

To6t hon cling ¢6 the ké dén viée dicu tri bénh viém dudng da day - rudt. Vi du vé

cac bénh nay 1a bénh Crohn va bénh viém loét dai trang.

Hop chét theo sang ché t&t hon ciing thich hop dé diéu tri bénh viém & khép, &
mach mau va ¢ than hodc bénh viém ¢ da va mét. Vi du v& cac bénh nay do6 1a bénh viém
khép dang thip, bénh viém cdu than do khéang thé, bénh vay nén, hdi chimg Kawasaki,
bénh tiéu chay m& (sprue), bénh xo ciing dong mach va bénh u hat cia Wegener, bénh

viém xuong khép, bénh xo cimg bi toan thé, bénh viém cot sdng dinh khép.

Hop chét theo sang ché tét hon ciing thich hop dé diéu tri bénh tw mién. Vi du vé
cac bénh nay d6 l1a bénh viém gan (dua vao ty mién dich), bénh lupus ban dd, bénh viém
than lupus, bénh lupus hé théng, bénh lupus ban d6 hé thdng, bénh lupus dang dia, bénh
lupus ban do da (cp tinh, ban cip tinh, mén tinh), hoi chimg khang phospholipit, bénh
Berger, hoi chirng Evans, bénh thiéu mau tan mau mién dich, ITP (ban xuét huyét giam
tiéu clu tu mién; nguoi 16n, tré so sinh va tré em), bénh nhugc co nang, hoi ching
Sjogren, bénh xo cung bi, bénh bong nudc dang pemphigus va bénh pemphigus thé
thong thuong.

Hop chit theo sang ché t6t hon ciing thich hop d& didu tri bénh u lympho té bao
B, nhu bénh ung thu bach cu lympho bao man tinh va bénh u lympho khong Hodgkin
hozic bénh u lymphd té bao T.

Hop chit theo séng ché &t hon ciing thich hop dé diéu tri bénh manh ghép chéng

lai vat chu.

Tét hon ciing c6 thé k& dén viéc dy phong va didu tri bénh thudc hé théng thin
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kinh trung wong hodc ngoai bién. Vi du vé cac bénh nay d6 1 bénh da xo cing hoic

bénh xo ctng cot bén teo co khong mang tinh gia dinh cip va mén tinh.

Tét hon cling co thé ké dén viéc du phong va diéu tri bénh lodng xuong, vi du

nhu bénh thiéu xuong lién quan dén bénh, bénh lodng xuong va cic bénh tiéu xwong.

Phin mo ta bdc 16 cu thé dén viée sir dung hop chit c6 cong thire 1 trong didu
ché dugc phém dé didu tri cac bénh dugc chon tir trong s6 bénh hen, COPD, bénh viém
mili di tng, hoi chimg suy hd hap cip & ngudi 16n, viém phé quan, bénh viém da di tng,
viém da tiép xuc, ITP, bénh viém khép dang thép, bénh lupus ban dé hé théng, bénh

viém than lupus, va viém miii - két mac di ing.

Tét nhét, hop chét ¢6 cong thirc 1 co thé dugc sir dung dé didu tri bénh dugc chon
tir trong s bénh hen, bénh viém mili di tmg, bénh viém khép dang thap, bénh lupus ban

do hé théng, bénh viém than lupus, bénh viém da di tmg va COPD.
Céc ché phim két hop

Hop chét ¢ cong thirc 1 ¢6 thé dugc st dung riéng biét hodc cling véi cac hoat
chit khac c6 cong thirc 1 theo sang ché. Hop chét c6 cong thirc 1 tity ¥ cling c6 thé duoc
str dung cuing v6i cac hoat chit dugc khac. Cac hoat chét sir dung & day tét hon c6 thé
duoc Iwa chon, vi du tir trong sb céc chit hudng giao cam betamimetic, chét khéng
cholin, corticosteroit, chét (rc ché PDE4, chat dbi khang LTD4, chét trc ché EGFR, chit
ttc ché MRP4, chét chil van dopamin, khang histamin H1, chét d6i khang PAF, chit trc
ché iNos, chét uc ché enzym HMG-CoA reductaza (statins), chit tc ché PI3-kinaza,
chét d6i khang CCR3, chét déi khang CCR2, chat d6i khang CCR1, chét trc ché TKK2,
chit cht van A2a, chat (rc ché alpha-4-integrin, chat d6i khang CRTH2, histamin 1, c4c
chit chu van H1/H3 két hop, chét e ché p38 kinaza, metylxanthin, chét (e ché ENaC,
chét dbi khang CXCR1, chét dbi khang CXCR2, chat trc ché ICE, chat dbi khang LTB4,
chit ddi khang 5-LO, chét d6i khang FLAP. chit dbi khang LTB4; cromoglyxin, chat
bét chude glucocorticoit phéan ly, cht e ché mién dich, chét kim té bao, thudc chéng
viém khong steroit (NSAIDs), cloquin, hydroxycloquin, khang thé khang TNF, khang
thé khang GM-CSF, khang thé khang CD46, khang thé khang IL-1, khang thé khang IL-
2, khéng thé khang IL-4, khang thé khang IL-5, khang thé khéng IL6, khang thé khang
thu thé TL6, khang thé khang IL-13, khang thé khang IL._18, khéng thé khang CD30 L,
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khang thé khang Ox40L, khang thé khang IL-4/IL-13, khang thé khang IL-23 (p19),
khang thé khang IL-12/IL-23 (p40), khang thé khang CD3, khéng thé khang CD4, khang
thé khang CD154, khang thé CD89, khang thé khang thu thé IL-2/CD25, khang thé
khang CD22, khang thé khang interferon, khang thé khang ICOS, khang thé khang
ICOS, khang thé khang CD20, khang thé khang CD40, khéng thé khang BAFF/BLyS,
khang thé khang CD18, khang thé khang CD62L, khang thé khang CD147, khang thé
khéng integrin, cht 1am can tré chit diéu bién 19 trinh LFA-1, IL-36, c4c chit d6i khang
M-CSF/c-fms, cac tac nhan dung hop CTLA-4, chét diéu bién mTor, cac chit tc ché
thy thé 7 gibng Toll (chét tc ché TLR7), chét trc ché thu thé 9 giéng Toll (chit rc ché
TLRY), chit didu bién ddng kich thich té bao T nhur cac chét dung hgp CTLA-4, chit uc
ché JAK, chét didu bién IRF, chit dbi khang thy thé CX3 chemokin (chat ddi khang
CX3CR1), chit trc ché IRAK (dic biét 1 cac chat irc ché IRAK1 va IRAK4), chat diéu
bién Sphingosine-1-phosphat (cht diéu bién 19 trinh S1P),

hozc cac hdn hop gom hai hodc ba chat néu trén, vi du nhu cac hdn hop clia mat,

hai hodc ba hop chét dwoc chon tir trong s6

o chit trc ché Syk c6 cong thirc 1, chit huéng giao cAm betamimetic, corticosteroit,

chét trc ché EGFR va chit d6i khang PDE4,

e chatuc ché Syk c6 cong thuc 1, chit khang cholin, chit huéng giao cam betamimetic,

corticosteroit, chat tc ché EGFR va chét dbi khang PDE4,

e chét tc ché Syk ¢6 cong thirc 1, chit trc ché PDEA4, corticosteroit va chét rc ché

EGFR,
e chét trc ché Syk c6 cong thirc 1, chét trc ché EGFR va chét tc ché PDE4,
e chit trc ché Syk c6 cong thirc 1 va chét trc ché EGFR,

e chét tc ché Syk c6 cong thic 1, chit hudng giao cam betamimetic va chét khang

cholin

e chituc ché Syk c6 cong thire 1, chit khang cholin, chét huéng giao cam betamimetic,

corticosteroit va chét irc ché PDE4,

e chétuc ché Syk c6 cong thic 1, chét khang cholin, chit huéng giao cam betamimetic,
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corticosteroit, chit e ché iNOS, chét tc ché enzym HMG-CoA reductaza.

Céc hdn hop ctia ba hoat chit ma mdi mot hoat chat dugc léy tr mot trong sb cac

loai hgp chat néu trén cling 1a mdt muyc dich cua sang ché.

Chét huéng giao cam betamimetic st dung thich hop t6t hon 14 cac hop chét
dugc chon tir trong sb arformoterol, carmoterol, formoterol, indacaterol, salmeterol,
albuterole, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol, fenoterol,
hexoprenalin, ibuterol, isoetharin, isoprenalin, levosalbutamol, mabuterol, meluadrin,
metaproterenol, milveterol, orciprenalin, pirbuterol, procaterol, reproterol, rimiterol,
ritodrin, salmefamol, soterenol, sulphonterol, terbutalin, tiaramide, tolubuterol,
zinterol, 6-hydroxy-8-{1-hydroxy-2-[2-(4-metoxy-phenyl)-1,1-dimetyl-etylamino]-
etyl}-4H-benzo[1,4]oxazin-3-on; 8-{2-[2-(2,4-Diflo-phenyl)-1,1-dimetyl-etylamino]-
1-hydroxy-etyl }-6-hydroxy-4H-benzo[ 1,4]oxazin-3-on; 8-{2-[2-(3,5-Diflo-phenyl)-
1,1-dimetyl-etylamino]-1-hydroxy-etyl }-6-hydroxy-4H-benzo[ 1,4]oxazin-3-on; 8-{2-
[2-(4-etoxy-phenyl)-1,1-dimetyl-etylamino]-1-hydroxy-etyl }-6-hydroxy-4H-benzo
[1,4]oxazin-3-on; 8-{2-[2-(4-Flo-phenyl)-1,1-dimetyl-etylamino]-1-hydroxy-etyl}-6-
hydroxy-4H-benzo[ 1,4]oxazin-3-on; N-(5-{2-[3-(4,4-Dietyl-2-oxo-4H-benzo[d][1,3]-
oxazin-1-yl)-1,1-dimetyl-propylamino]-1-hydroxy-etyl }-2-hydroxy-phenyl)-
metansulfonamit; N-(5-{2-[3-(4,4-Dietyl-6-flo-2-ox0-4H-benzo[d][1,3]oxazin-1-yl)-
1,1-dimetyl-propylamino]-1-hydroxy-etyl}-2-hydroxy-phenyl)-metansulfonamit; N-
(5-{2-[3-(4,4-Dietyl-6-metoxy-2-oxo-4H-benzo[d][1,3]oxazin-1-yl)-1,1-dimetyl-
propylamino]-1-hydroxy-etyl }-2-hydroxy-phenyl)-metansulfonamit; N-(5-{2-[1,1-
Dimetyl-3-(2-ox0-4,4-dipropyl-4H-benzo[d][1,3]oxazin-1-yl)-propylamino]-1-
hydroxy-etyl}-2-hydroxy-phenyl)-metansulfonamit; 8-{2-[1,1-Dimetyl-3-(2-0x0-2,3-
dihydro-benzoimidazol-1-yl)-propylamino]-1-hydroxy-etyl } -6-hydroxy-4H-
benzo[ 1,4]oxazin-3-on; 8-{2-[1,1-Dimetyl-3-(6-metyl-2-0x0-2,3-dihydro-
benzoimidazol-1-yl)-propylamino]-1-hydroxy-etyl } -6-hydroxy-4H-benzo[ 1,4 Joxazin-
3-on; 8-{2-[1,1-Dimetyl-3-(2-0x0-5-triflometyl-2,3-dihydro-benzoimidazol-1-yl)-
propylamino]-1 -hjfdroxy-etyl}-6-hydroxy-4H-benzo[1 ,4]oxazin-3-on; 8-{2-[1,1-
Dimetyl-3-(3-metyl-2-0x0-2,3-dihydro-benzoimidazol-1-yl)-propylamino]-1-hydroxy-
etyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-on; N-[2-Hydroxy-5-((1R)-1-hydroxy-2-{2-
[4-(2-hydroxy-2-phenyl-etylamino)-phenyl]-etylamino}-etyl)-phenyl]-formamit; 8-
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Hydroxy-5-((1R)-1-hydroxy-2-{2-[4-(6-metoxy-biphenyl-3-ylamino)-phenyl]-
etylamino}-etyl)-1H-quinolin-2-on; 8-hydroxy-5-[(1R)-1-hydroxy-2-(6-phenetyl-
amino-hexylamino)-etyl]-1H-quinolin-2-on; 5-[(1R)-2-(2-{4-[4-(2-Amino-2-metyl-
propoxy)-phenylamino]-phenyl}-etylamino)-1-hydroxy-etyl]-8-hydroxy-1H-quinolin-
2-on; [3-(4-{6-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymetyl-phenyl)-etylamino]-
hexyloxy }-butyl)-5-metyl-phenyl]-ure; 4-((1R)-2-{6-[2-(2,6-Dichlor-benzyloxy)-
etoxy]-hexylamino }-1-hydroxy-etyl)-2-hydroxymetyl-phenol; 3-(4-{6-[(2R)-2-
hydroxy-2-(4-hydroxy-3-hydroxymetyl-phenyl)-etylamino]-hexyloxy } -butyl)-benzen-
sulfonamit; 3-(3-{7-[(2R)-2-Hydroxy-2-(4-hydroxy-3-hydroxymetyl-phenyl)-
etylamino]-heptyloxy}-propyl)-benzensulfonamit; 4-((1R)-2-{6-[4-(3-xyclopentan-
sulfonyl-phenyl)-butoxy]-hexylamino}-1-hydroxy-etyl)-2-hydroxymetyl-phenol, 4-(2-
{6-[2-(2,6-diclo-benzyloxy)-etoxy]-hexylamino}-1-hydroxy-etyl)-2-hydroxymetyl-
phenol; Vilanterol; N-1-Adamantanyl-2-{3-[(2R)-2-({(2R)-2-hydroxy-2-[4-hydroxy-3-
(hydroxymetyl)phenyl]etyl}amino)propyl]phenyl} axetamit; 2-(3-{2-[2-hydroxy-3-
metansulfonylamino-phenyl)-etylamino]-propyl}-phenyl)-N-[4-(4-hydroxy-phenyl)-2-
vinyl-penta-2,4-dienyl]-axetamit; (1R)-5-{2-[6-(2,2-Diflo-2-phenyl-etoxy)-
hexylamino]-1-hydroxy-etyl}-8-hydroxy-1H-quinolin-2-on; (R,S)-4-(2-{[6-(2,2-Diflo-
4-phenylbutoxy)hexyl]amino}-1-hydroxy-etyl)-2-(hydroxymetyl)phenol; (R,S)-4-(2-
{[6-(2,2-Diflo-2-phenyletoxy)hexyl]amino}-1-hydroxy-etyl)-2-(hydroxymetyl)phenol;
(R,S)-4-(2-{[4,4-Diflo-6-(4-phenylbutoxy)hexyl]amino}-1-hydroxy-etyl)-2-(hydroxy-
metyl)phenol; (R,S)-4-(2-{[6-(4,4-Diflo-4-phenylbutoxy)hexyl]Jamino}-1-hydroxy-
etyl)-2-(hydroxymetyl)phenol; (R,S)-5-(2-{[6-(2,2-Diflo-2-phenyletoxy)hexyl]-
amino }-1-hydroxy-etyl)-8- hydroxyquinolin-2(1H)-on; (R,S)-[2-({6-[2,2-Diflo-2-(3-
metylphenyl)etoxy]hexyl }amino)-1- hydroxyetyl]-2-(hydroxymetyl)phenol; 4-(1R)-2-
{[6-(2,2-Diflo-2-phenyletoxy)hexyl]amino}-1-hydroxyetyl)-2-(hydroxymetyl)phenol;
(R,S)-2-(Hydroxymetyl)-4-(1-hydroxy-2-{[4,4,515-tetrafluor-6-(3-phenylpropoxy)-
hexyl]amino}etyl)phenol; (R,S)-[5-(2-{[6-(2,2-Diflo-2-phenyletoxy)hexyl Jamino}-1-
hydroxy-etyl)-2- hydroxyphenyl]formamit; (R,S)-4-[2-({6-[2-(3-Bromophenyl)-2,2-
difloetoxy]hexyl}amino)-1-hydroxyetyl]- 2-(hydroxymetyl)phenol; (R, S)-N-[3-(1,1 -
Diflo-2-{[6-({2-hydroxy-2-[4-hydroxy-3-(hydroxymetyl)phenyl]etyl }amino)hexyl]-
oxy }etyl)phenyl]-ure; 3-[3-(1,1-Diflo-2-{[6-({2-hydroxy-2-[4-hydroxy-3-(hydroxy-
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metyl)phenyl]etyl}amino)hexyl|oxy}etyl)phenyl]imidazolidin-2,4-dione; (R,S)-4-[2-
({6-[2,2-Diflo-2-(3-metoxyphenyl)etoxy|hexyl } amino)-1-hydroxyetyl]-2-(hydroxy-
metyl)phenol; 5-((1R)-2-{[6-(2,2-Diflo-2-phenyletoxy)hexyl]amino}-1-hydroxyetyl)-
8- hydroxyquinolin-2(1H)-on; 4-((1R)-2-{[4,4-Diflo-6-(4-phenylbutoxy)hexyl]-

amino }-1-hydroxy-etyl)-2-(hydroxymetyl)phenol; (R,S)-4-(2-{[6-(3,3-Diflo-3-
phenylpropoxy)hexyl]amino}-1-hydroxy-etyl)-2-(hydroxymetyl)phenol; (R,S)-(2-{[6-
(2,2-Diflo-2-phenyletoxy)-4,4-diflohexyl]amino } -1-hydroxyethyl)-2-(hydroxymetyl)-
phenol; (R,S)-4-(2-{[6-(2,2-Diflo-3-phenylpropoxy)hexyl]amino}-1-hydroxy etyl)-2-
(hydroxymetyl)phenol; 3-[2-(3-Chlor-phenyl)-etoxy]-N-(2-dietylamino-etyl)-N-{2-[2-
(4-hydroxy-2-o0x0-2,3-dihydro-benzothiazol-7-yl)-etylamino]-etyl }-propionamit; N-(2-
Dietylamino-etyl)-N-{2-[2-(4-hydroxy-2-o0x0-2,3-dihydro-benzothiazol-7-yl)-
etylamino]-etyl}-3-(2-naphthalen- 1-yl-etoxy)-propionamit; 7-[2-(2-{3-[2-(2-Chlor-
phenyl)-etylamino]-propylsulfanyl}-etylamino)-1-hydroxy-etyl]-4-hydroxy-3H-
benzothiazol-2-on, tily y & dang chét triét quang, chit ddng phan dbi anh, chit ddng
phan khong d6i quang va tly y & dang mudi cOng axit, solvat hoic hydrat dugc dung

cua chung.

Theo sang ché, mubdi cong axit cia chit huéng giao cam betamimetic t6t hon
dugc chon tir trong sd hydroclorua, hydrobromua, hydroiodua, hydrosulphat, hydro-
phosphat, hydrometansulphonat, hydronitrat, hydromaleat, hydroaxetat, hydroxitrat,
hydrofumarat, hydrotartrat, hydrooxalat, hydrosuxinat, hydrobenzoat va hydro-p-
toluensulphonat, tot hon 13 hydroclorua, hydrobromua, hydrosulphat, hydrophosphat,
hydrofumarat va hydrometansulphonat. Trong sb cac mubi cong axit néu trén, cic mudi
clia axit clohydric, axit metansulphonic, axit benzoic va axit axetic 1a déc bi€t duoc uu
tién theo sang ché.

Chét khang cholin dugc st dung t6t hon 1a céc hop chét duge chon tir trong s6
cac mubi tiotropium, ddc biét 1a mudi bromua, cac mudi oxitropium, dac biét 1a mudi
bromua, cac mubi flutropium, ddc biét 1a mubi bromua, cac mudi ipratropium, déc biét
la mudi bromua, céc mubi Aclidinium, dic biét 1a mubi bromua, céc mudi
glycopyronium, dic biét la mubi bromua, cac mubi trospium, dac biét 1a mubi clorua,

tolterodin, mudi (3R)-1-Phenetyl-3-(9H-xanthen-9-cacbonyloxy)-1-azoniabixyclo-
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[2.2.2]octan; tropenol este cia axit 2,2-diphenyl propionic-metobromua; scopine este
cua axit 2,2-diphenyl propionic-metobromua; scopine este cla axit 2-Flo-2,2-diphenyl
axetic-metobromua; tropenol este cia axit 2-flo-2,2-diphenyl axetic-metobromua;
tropenol este cua axit 3,3',.4,4'-tetraflo benzilic-metobromua; scopine este cta axit
3,3'.4,4'-tetraflo-benzilic-metobromua; tropenol este cua axit 4,4'-diflo benzilic-
metobromua; scopine este cua axit 4,4'-diflo benzilic-metobromua; tropenol este cua
axit 3,3'-diflo-benzilic-metobromua; scopine este cua axit 3,3'-diflo-benzilic-
metobromua; tropenol este cia axit 9-hydroxy-floren-9-carboxylic-metobromua;
tropenol este cua axit 9-flo-floren-9-carboxylic-metobromua; scopine este cta axit 9-
hydroxy-floren-9-carboxylic-metobromua; scopine este cua axit 9-flo-floren-9-
carboxylic-metobromua; tropenol este cua axit 9-metyl-floren-9-carboxylic-meto-
bromua; scopine este cua axit 9-metyl-floren-9-carboxylic-metobromua; xyclopropyl
tropin este cla axit benzilic-metobromua; xyclopropyltropin este cua axit 2,2-diphenyl
propionic-metobromua; xyclopropyltropin este cua axit 9-hydroxy-xanthen-9-
carboxylic-metobromua; xyclopropyltropin este cua axit 9-metyl-floren-9-carboxylic-
metobromua; xyclopropyltropin este cta axit 9-metyl-xanthen-9-carboxylic-
metobromua; xyclopropyltropin este cua axit 9-hydroxy-floren-9-carboxilic-
metobromua; metyl este xyclopropyltropin este cta axit 4,4'-diflo benzilic-metobromua;
tropenol este cua axit 9-hydroxy-xanthen-9-carboxylic-metobromua; scopine este cia
axit 9-hydroxy-xanthen-9-carboxylic-metobromua; tropenol este cua axit 9-metyl-
xanthen-9-carboxylic-metobromua; scopine este cua axit 9-metyl-xanthen-9-
carboxylic-metobromua; tropenol este cia axit 9-etyl-xanthen-9-carboxylic-
metobromua; tropenol este cia axit 9-Diflometyl-xanthen-9-carboxylic-metobromua;

scopine este clia axit 9-hydroxymetyl-xanthen-9-carboxylic-meto-bromua;
3-[2-(3-clo-phenyl)-etoxy]-N-(2-dietylamino-etyl)-N-{2-[2-(4-hydroxy-2-o0x0-2,3-
dihydro-benzothiazol-7-yl)-etylamino]-etyl} -propionamit;
N-(2-Dietylamino-etyl)-N-{2-[2-(4-hydroxy-2-oxo-2,3-dihydro-benzothiazol-7-yl)-
etylamino]-etyl}-3-(2-naphthalen-1-yl-etoxy)-propionamit;

7-[2-(2-{3-[2-(2-clo-phenyl)-etylamino]-propylsulfanyl} -etylamino)-1-hydroxy-etyl]-

4-hydroxy-3H-benzothiazol-2-on va Darotropium;
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tiy v ¢ dang solvat hodc hydrat cuia chung.

Trong céc mubi néu trén, cac cation tiotropium, oxitropium, flutropium,
ipratropium, glycopyronium, aclidinium va trospium la thanh phén c6 hoat tinh dugc.
D&i véi cac anion, cac mudi néu trén tdt hon co thé chira clorua, bromua, iodua, sulphat,
phosphat, metansulphonat, nitrat, maleat, axetat, xitrat, fumarat, tartrat, oxalat, suxinat,
benzoat hodc p-toluensulphonat, trong khi clorua, bromua, iodua, sulphat,
metansulphonat hodc p-toluensulphonat dugc uu tién lam cac d6i ion. Trong sb tht ca

cac muoi, thi cdc mudi clorua, bromua, iodua va metansulphonat ddc biét dugc uu tién.

Dic biét quan trong 13 mubi tiotropium bromua. Trong trudng hop tiotropium
bromua, dugc phdm theo sang ché &t hon chtra mudi nay & dang tiotropium bromua
monohydrat két tinh, dang nay da biét trong tai litu WO 02/30928. Néu nhu tiotropium
bromua dugc st dung & dang khan trong dugc phim theo sang ché, t6t hon 13 st dung

tiotropium bromua khan két tinh, dang nay da biét trong tai lifu WO 03/000265.
Corticosteroit st dung & dy t&t hon 13 hop chit dugc chon tir trong 56

beclomethasone, betamethasone, budesonide, butixocort, ciclesonide, deflazacort,
dexamethasone, etiprednole, flunisolide, fluticasone, loteprednole, mometasone,
prednisolone, prednisone, rofleponide, triamcinolone, tipredane; Pregna-1,4-dien-3,20-
dione, 6-flo-11-hydroxy-16,17-[(1-metyletyliden) bis(oxy)]-21-[[4-[(nitrooxy)metyl]-
benzoylJoxy]-, (6-alpha,11-beta,16-alpha)- (9CI); 16,17-butylidendioxy-6,9-diflo-11-
hydroxy-17-(metylthio)androst-4-en-3-on; axit 6,9-Diflo-17-[(2-furanylcacbonyl)oxy]-
11-hydroxy-16-metyl-3-oxo-androsta-1,4-dien-17-carbothione (S)-flometyleste; (S)-
flometyl 6,9-diflo-17-[(2-furanylcacbonyl)oxy]-11-hydroxy-16-metyl-3-oxo-androsta-
1,4-dien-17-cacbothionat; xyanometyl este cia axit 6-alpha,9-alpha-diflo-11-beta-
hydroxy-16alpha-metyl-3-oxo-17alpha-(2,2,3,3-tetrametylxyclopropylcacbonyl)oxy-

androsta-1,4-dien-17-beta-carboxylic, mdi hop chét tiy ¥ & dang chét triét quang, chat
ddng phan ddi anh hoic chit ddng phan khong ddi quang ctia ching va tily ¥ & dang

mudi va chat dan xuat, solvat va/hodc hydrat cua chiing.

Steroit t&t nhit duoc chon tir trong s6 budesonide, fluticasone, mometasone,
ciclesonide va (S)-flometyl 6,9-diflo-17-[(2-furanylcacbonyl)oxy]-11-hydroxy-16-

metyl-3-oxo-androsta-1,4-dien-17-cacbothionat, thy y & dang chat triét quang, chit
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ddng phan dbi anh hodc chit déng phan khong dbi quang cta chung va tiy ¥ & dang

muoi va chat dan xuat, solvat va/hodc hydrat ctiia ching.

Tham chiéu bat ky dbi véi steroit bao gdm tham chiéu téi mubi hodc chit din
XUuAt, hydrat hodc solvat bét ky cua céc hop chét néu trén ma c6 thé tdn tai. Vi du vé
mudi va chat din xuét c6 thé cta cac steroit c6 thé 1a: mudi kim loai kiém, vi du nhu
mudi natri hodc kali, sulfobenzoat, phosphat, isonicotinat, axetat, propionat, dihydro

phosphat, palmitat, pivalat hodc furoat cua chung.

Chét ttc ché PDE4 ¢6 thé dugc st dung t6t hon 12 céc hop chét duoc chon tir
trong sd enprofyllin, theophyllin, roflumilast, ariflo (cilomilast), tofimilast,
pumafentrin, lirimilast, apremilast, arofyllin, atizoram, oglemilast, tetomilast; 5-[(N-
(2,5-diclo-3-pyridinyl)-cacboxamit]-8-metoxy-Quinolin (D-4418); 5-[N-(3,5-diclo-1-
oxido-4-pyridinyl)-cacboxamit]-8-metoxy-2-(triflometyl)-Quinolin (D-4396 (Sch-
351591)); amit cua axit N-(3,5-diclopyrid-4-yl)-[ 1-(4-flobenzyl)-5-hydroxy-indol-3-
yl]glyoxylic (AWD-12-281 (GW-842470)); 9-[(2-flophenyl)metyl]-N-metyl-2-
(triflometyl)-9H-Purin-6-amin (NCS-613); 4-[(2R)-2-[3-(xyclopentyloxy)-4-metoxy-
phenyl]-2-phenyletyl]-Pyridin (CDP-840); N-[(3R)-3,4,6,7-tetrahydro-9-metyl-4-oxo-
1-phenylpyrolo[3,2,1-jk][ 1,4]benzodiazepin-3-yl]-4-Pyridincacboxamit (PD-168787);
4-[6,7-dietoxy-2,3-bis(hydroxymetyl)-1-naphthalenyl]-1-(2-metoxyetyl)-2(1H)-
Pyridinon (T-440); 2-[4-[6,7-dietoxy-2,3-bis(hydroxymetyl)-1-naphthalenyl]-2-
pyridinyl]-4-(3-pyridinyl)-1(2H)-Phthalazinone (T-2585); (3-(3-xyclopenyloxy-4-
metoxybenzyl)-6-etylamino-8-isopropyl-3H-purin (V-11294A); beta-[3-(xyclo-
pentyloxy)-4-metoxyphenyl]-1,3-dihydro-1,3-dioxo-2H-Isoindol-2-propanamit (CDC-
801); Imidazo[1,5-a]pyrido[3,2-e]pyrazin-6(5H)-on, 9-etyl-2-metoxy-7-metyl-5-
propyl- (D-22888); 5-[3-(xyclopentyloxy)-4-metoxyphenyl]-3-[(3-metylphenyl)-
metyl]-, (3S,5S)-2-Piperidinon (HT-0712); 4-[1-[3,4-bis(diflometoxy)phenyl]-2-(3-
metyl-1-oxido-4-pyridinyl)etyl]-alpha,alpha-bis(triflometyl)-benzenmetanol (L-
826141); N-(3,5-Diclo-1-oxo-pyridin-4-yl)-4-diflometoxy-3-xyclopropylmetoxy-
benzamit; (-)p-[(4aR*,1056S*)-9-etoxy-1,2,3,4,4a,10b-hexahydro-8-metoxy-2-
metylbenzo[s][1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamit; (R)-(+)-1-(4-
brombenzyl)-4-[(3-xyclopentyloxy)-4-metoxyphenyl]-2-pyrolidon; 3-(xyclo-
pentyloxy-4-metoxyphenyl)-1-(4-N'-[N-2-xyano-S-metyl-isothioureido]benzyl)-2-
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pyrolidon; axit cis[4-xyano-4-(3-xyclopentyloxy-4-metoxyphenyl)xyclohexan-1-
carboxylic]; 2-carbometoxy-4-xyano-4-(3-xyclopropylmetoxy-4-diflometoxy-
phenyl)xyclohexan-1-on; cis[4-xyano-4-(3-xyclopropylmetoxy-4-
diflometoxyphenyl)xyclohexan-1-ol]; (R)-(+)-etyl[4-(3-xyclopentyloxy-4-
metoxyphenyl)pyrolidin-2-yliden]acetat; (S)-(-)-etyl[4-(3-xyclopentyloxy-4-
metoxyphenyl)pyrolidin-2-yliden]acetat; 9-xyclopentyl-5,6-dihydro-7-etyl-3-(2-
thienyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridin ; 9-xyclopentyl-5,6-dihydro-
7-etyl-3-(tert-butyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridin,

tuy v & dang chét triét quang, chit ddng phan dbi anh hozc chét ddng phan khong dbi

quang va tuy y & dang mudi cdng axit, solvat va/hodc hydrat duge dung ctia chiing.

Mubi cdng axit v6i cac axit duge dung ma céc chét (e ché PDE4 néu trén c6 thé
tao ra c6 nghia la, vi duy, mudi duoc chon tir trong ) hydroclorua, hydrobromua,
hydroiodua, hydrosulphat, hydrophosphat, hydrometansulphonat, hydronitrat,
hydromaleat, hydroaxetat, hydrobenzoat, hydroxitrat, hydrofumarat, hydrotartrat,
hydrooxalat, hydrosuxinat, hydrobenzoat va hydro-p-toluensulphonat, tdt hon 1a
hydroclorua, hydrobromua, hydrosulphat, hydrophosphat, hydrofumarat va

hydrometansulphonat.

Chét d6i khang LTD4 c6 thé duoc sir dung t6t hon 14 cac hop chit dugc chon tir
trong s6 montelukast, pranlukast, zafirlukast; (E)-8-[2-[4-[4-(4-flophenyl)butoxy]-
phenyl]etenyl]-2-(1H-tetrazol-5-yl)-4H-1-benzopyran-4-on (MEN-91507); axit 4-[6-
Axetyl-3-[3-(4-axetyl-3-hydroxy-2-propylphenylthio)propoxy]-2-propylphenoxy]-
butyric (MN-001); axit 1-((R)-(3-(2-(6,7-Diflo-2-quinolinyl)etenyl)phenyl)-3-(2-(2-
hydroxy-2-propyl)phenyl)thio)metylxyclopropan-axetic; axit 1-(((1(R)-3(3-(2-(2,3-
diclothieno[3,2-b]pyridin-5-yI)-(E)-etenyl)phenyl)-3-(2-(1-hydroxy-1-metyletyl)-
phenyl)propyl)thio)metyl)xyclopropan axetic; axit [2-[[2-(4-tert-butyl-2-thiazolyl)-5-
benzofuranyl]oxymetyl]phenyl] axetic,

ty v & dang chét triét quang, chét ddng phan dbi anh hoic chit déng phéan khong dbi
quang, tuy y & dang mudi cong axit duoc dung va tlly y & dang mudi va chét din xuét,

solvat va/hodc hydrat cia chung.

Mudi cOng axit véi axit duge dung ma chit d6i khang LTD4 c6 thé c6 kha ning
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tao ra chung c6 nghia I3, vi dy, mudi duge chon tit trong sb hydroclorua, hydro-bromua,
hydroiodua, hydrosulphat, hydrophosphat, hydrometansulphonat, hydronitrat,
hydromaleat, hydroaxetat, hydrobenzoat, hydroxitrat, hydrofumarat, hydrotartrat,
hydrooxalat, hydrosuxinat, hydrobenzoat va hydro-p-toluensulphonat, t6t hon hydro-
clorua, hydrobromua, hydrosulphat, hydrophosphat, hydrofumarat va hydrometan-
sulphonat. Mudi hodc chit din xut ma chét déi khang LTD4 c6 thé c6 kha ning tao ra
ching c6 nghia 1, vi du: mubi kim loai kiém, vi du nhu mudi natri hoic kali, mubi kim
loai kiém thd, sulphobenzoat, phosphat, isonicotinat, axetat, propionat, dihydro

phosphat, palmitat, pivalat hodc furoat.

Chét e ché EGFR duoc st dung tdt hon 1a céc hop chit duogc chon tir trong sb
4-[(3-clo-4-flophenyl)amino]-6-{[4-(morpholin-4-yl)-1-oxo-2-buten-1-ylJamino }-7-
xyclopropylmetoxy-quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-{[4-(N,N-
dietylamino)-1-oxo0-2-buten-1-yl]lamino }-7-xyclopropylmetoxy-quinazolin, 4-[(3-clo-
4-flophenyl)amino]-6-{[4-(N,N-dimetylamino)-1-oxo-2-buten-1-ylJamino}-7-
xyclopropylmetoxy-quinazolin, 4-[(R)-(1-phenyl-etyl)amino]-6-{[4-(morpholin-4-yl)-
1-ox0-2-buten-1-yl]lamino }-7-xyclopentyloxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-{[4-((R)-6-metyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-ylJamino } -
7-xyclopropylmetoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{[4-((R)-6-metyl-
2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-ylJamino}-7-[(S)-(tetrahydrofuran-3-yl)oxy]-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{[4-((R)-2-metoxymetyl-6-0xo-
morpholin-4-yl)-1-oxo0-2-buten-1-yl]Jamino}-7-xyclopropylmetoxy-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-[2-((S)-6-metyl-2-oxo-morpholin-4-yl)-etoxy]-7-metoxy-
quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-({4-[N-(2-metoxy-etyl)-N-metyl-amino]-
1-ox0-2-buten-1-yl }amino)-7-xyclopropylmetoxy-quinazolin, 4-[(3-clo-4-
flophenyl)amino]-6-{[4-(N,N-dimetylamino)-1-oxo-2-buten-1-ylJamino}-7-
xyclopentyloxy-quinazolin, 4-[(R)-(1-phenyl-etyl)amino]-6-{[4-(N,N-bis-(2-metoxy-
etyl)-amino)-1-oxo-2-buten-1-ylJamino}-7-xyclopropylmetoxy-quinazolin, 4-[(R)-(1-
phenyl-etyl)amino]-6-({4-[N-(2-metoxy-etyl)-N-etyl-amino]-1-oxo-2-buten-1-
yl}amino)-7-xyclopropylmetoxy-quinazolin, 4-[(R)-(1-phenyl-etyl)amino]-6-({4-[N-
(2-metoxy-etyl)-N-metyl-amino]-1-oxo-2-buten-1-yl}amino)-7-xyclopropylmetoxy-
quinazolin, 4-[(R)-(1-phenyl-etyl)amino]-6-({4-[N-(tetrahydropyran-4-yl)-N-metyl-
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amino]-1-oxo0-2-buten-1-yl}amino)-7-xyclopropylmetoxy-quinazolin, 4-[(R)-(1-
Phenyl-etyl)amino]-6-({4-[N-(2-metoxy-etyl)-N-metyl-amino]-1-oxo-2-buten-1-
yl}amino)-7-xyclopropylmetoxy-quinazolin, 4-[(R)-(1-Phenyl-etyl)amino]-6-({4-[N-
(tetrahydropyran-4-yl)-N-metyl-amino]-1-oxo-2-buten-1-yl }amino)-7-
xyclopropylmetoxy-quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-{[4-(IN,N-
dimetylamino)-1-oxo-2-buten-1-yl]amino}-7-((R)-tetrahydrofuran-3-yloxy)-
quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-{[4-(N,N-dimetylamino)-1-oxo-2-buten-1-
ylJamino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazolin , 4-[(3-clo-4-flophenyl)amino]-
6-({4-[N-(2-metoxy-etyl)-N-metyl-amino]-1-oxo-2-buten-1-yl}amino)-7-
xyclopentyloxy-quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-{[4-(N-xyclopropyl-N-
metyl-amino)-1-oxo-2-buten-1-ylJamino}-7-xyclopentyloxy-quinazolin, 4-[(3-clo-4-
flophenyl)amino]-6-{[4-(N,N-dimetylamino)-1-oxo-2-buten-1-ylJamino}-7-[(R)-
(tetrahydrofuran-2-yl)metoxy]-quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-{[4-(N,N-
dimetylamino)-1-oxo0-2-buten-1-yl]Jamino}-7-[(S)-(tetrahydrofuran-2-yl)metoxy]-
quinazolin, 4-[(3-ethynyl-phenyl)amino]-6.7-bis-(2-metoxy-etoxy)-quinazolin, 4-[(3-
clo-4-flophenyl)amino]-7-[3-(morpholin-4-yl)-propyloxy]-6-[ (vinylcacbonyl)amino]-
quinazolin, 4-[(R)-(1-phenyl-etyl)amino]-6-(4-hydroxy-phenyl)-7H-pyrolo[2,3-
d]pyrimidin, 3-xyano-4-[(3-clo-4-flophenyl)amino]-6-{[4-(N,N-dimetylamino)-1-oxo-
2-buten-1-yl]amino}-7-etoxy-quinolin, 4-{[3-clo-4-(3-flo-benzyloxy)-phenyl]amino}-
6-(5-{[(2-metansulphonyl-etyl)amino]metyl }-furan-2-yl)quinazolin, 4-[(R)-(1-phenyl-
etyl)amino]-6-{[4-((R)-6-metyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-ylJamino}-7-
metoxy-quinazolin, 4-[(3-clo-4-flophenyl)amino]-6-{[4-(morpholin-4-yl)-1-0x0-2-
buten-1-yl]amino}-7-[(tetrahydrofuran-2-yl)metoxy]-quinazolin, 4-[(3-clo-4-
flophenyl)amino]-6-({4-[N,N-bis-(2-metoxy-etyl)-amino]-1-oxo-2-buten-1-yl}amino)-
7-[(tetrahydrofuran-2-yl)metoxy]-quinazolin, 4-[(3-ethynyl-phenyl)amino]-6-{[4-(5.5-
dimetyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yl]Jamino } -quinazolin, 4-[(3-clo-4-
flo-phenyl)amino]-6-[2-(2.2-dimetyl-6-oxo-morpholin-4-yl)-etoxy]-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-[2-(2.2-dimetyl-6-oxo-morpholin-4-yl)-
etoxy]-7-[(R)-(tetrahydrofuran-2-yl)metoxy]-quinazolin, 4-[(3-clo-4-flo-phenyl)-
amino]-7-[2-(2.2-dimetyl-6-oxo-morpholin-4-yl)-etoxy]-6-[(S)-(tetrahydrofuran-2-
yl)metoxy]-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{2- [4-(2-0x0-morpholin-4-
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yl)-piperidin-1-yl]-etoxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-[1-
(tert.-butyloxycacbonyl)-piperidin-4-yloxy]-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-(trans-4-amino-xyclohexan-1-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-
4-flo-phenyl)amino]-6-(trans-4-metansulphonylamino-xyclohexan-1-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(1-metyl-piperidin-4-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{ 1-[(morpholin-4-yl)cacbonyl]-piperidin-
4-yloxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{1-
[(metoxymetyl)cacbonyl]-piperidin-4-yloxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-(piperidin-3-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-[ 1-(2-axetylamino-etyl)-piperidin-4-yloxy]-7-metoxy-quinazolin, 4-
[(3-clo-4-flo-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-etoxy-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-((S)-tetrahydrofuran-3-yloxy)-7-hydroxy-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-metoxy-etoxy)-quinazolin,
4-[(3-clo-4-flo-phenyl)amino]-6-{trans-4-[(dimetylamino)sulphonylamino]-
xyclohexan-1-yloxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{trans-4-
[(morpholin-4-yl)cacbonylamino]-xyclohexan-1-yloxy }-7-metoxy-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-{trans-4-[(morpholin-4-yl)sulphonylamino]-xyclohexan-1-
yloxy}-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(tetrahydropyran-4-
yloxy)-7-(2-axetylamino-etoxy)-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-
(tetrahydropyran-4-yloxy)-7-(2-metansulphonylamino-etoxy)-quinazolin, 4-[(3-clo-4-
flo-phenyl)amino]-6-{ 1-[(piperidin-1-yl)cacbonyl]-piperidin-4-yloxy }-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(1-aminocacbonylmetyl-piperidin-4-
yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(cis-4-{N-
[(tetrahydropyran-4-yl)cacbonyl]-N-metyl-amino}-xyclohexan-1-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(cis-4-{N-[(morpholin-4-yl)cacbonyl]-N-
metyl-amino}-xyclohexan-1-yloxy)-7-metoxy-quinazolin ; 4-{2-[4-(3-clo-4-flo-
phenylamino)-7-metoxy-quinazolin-6-yloxy]-etyl }-6-metyl-morpholin-2-on, 4- {4-[4-
(3-clo-2-flo-phenylamino)-7-metoxy-quinazolin-6-yloxy]-xyclohexyl }-1-metyl-
piperazin-2-on, 4-[(3-clo-4-flo-phenyl)amino]-6-(cis-4-{N-[(morpholin-4-
yl)sulphonyl]-N-metyl-amino}-xyclohexan-1-yloxy)-7-metoxy- quinazolin, 4-[(3 -clo-
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4-flo-phenyl)amino]-6-(trans-4-etansulphonylamino-xyclohexan-1-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(1-metansulphonyl-piperidin-4-yloxy)-7-
etoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(1-metansulphonyl-piperidin-4-
yloxy)-7-(2-metoxy-etoxy)-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-[1-(2-metoxy-
axetyl)-piperidin-4-yloxy]-7-(2-metoxy-etoxy)-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-(cis-4-axetylamino-xyclohexan-1-yloxy)-7-metoxy-quinazolin, 4-[(3-
ethynyl-phenyl)amino]-6-[ 1-(tert.-butyloxycacbonyl)-piperidin-4-yloxy]-7-metoxy-
quinazolin, 4-[(3-ethynyl-phenyl)amino]-6-(tetrahydropyran-4-yloxy]-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(cis-4-{N-[(piperidin-1-yl)cacbonyl]-N-
metyl-amino }-xyclohexan-1-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-(cis-4-{N-[(4-metyl-piperazin-1-yl)cacbonyl]-N-metyl-amino} -
xyclohexan-1-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{cis-4-
[(morpholin-4-yl)cacbonylamino]-xyclohexan-1-yloxy }-7-metoxy-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-{ 1-[2-(2-oxopyrolidin-1-yl)etyl]-piperidin-4-yloxy }-7-
metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{1-[(morpholin-4-yl)cacbonyl]-
piperidin-4-yloxy }-7-(2-metoxy-etoxy)-quinazolin, 4-[(3-ethynyl-phenyl)amino]-6-(1-
axetyl-piperidin-4-yloxy)-7-metoxy-quinazolin, 4-[(3-ethynyl-phenyl)amino]-6-(1-
metyl-piperidin-4-yloxy)-7-metoxy-quinazolin, 4-[(3-ethynyl-phenyl)amino]-6-(1-
metansulphonyl-piperidin-4-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-(1-metyl-piperidin-4-yloxy)-7(2-metoxy-etoxy)-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-(1-isopropyloxycacbonyl-piperidin-4-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(cis-4-metylamino-xyclohexan-1-yloxy)-
7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{cis-4-[N-(2-metoxy-axetyl)-
N-metyl-amino]-xyclohexan-1-yloxy }-7-metoxy-quinazolin, 4-[(3-ethynyl-
phenyl)amino]-6-(piperidin-4-yloxy)-7-metoxy-quinazolin, 4-[(3-ethynyl-
phenyl)amino]-6-[ 1-(2-metoxy-axetyl)-piperidin-4-yloxy]-7-metoxy-quinazolin, 4-[(3-
ethynyl-phenyl)amino]-6-{1-[(morpholin-4-yl)cacbonyl]-piperidin-4-yloxy }-7-
metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{ 1-[(cis-2,6-dimetyl-morpholin-
4-yl)cacbonyl]-piperidin-4-yloxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-{1-[(2-metyl-morpholin-4-yl)cacbonyl]-piperidin-4-yloxy }-7-
metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{1-[(S,S)-(2-oxa-5-aza-
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bixyclo[2,2,1]hept-5-yl)cacbonyl]-piperidin-4-yloxy }-7-metoxy-quinazolin, 4-[(3-clo-
4-flo-phenyl)amino]-6-{ 1-[(N-metyl-N-2-metoxyetyl-amino)cacbonyl]-piperidin-4-
yloxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(1-etyl-piperidin-4-
yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-{1-[(2-
metoxyetyl)cacbonyl]-piperidin-4-yloxy }-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-{1-[(3-metoxypropyl-amino)-cacbonyl]-piperidin-4-yloxy}-7-
metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-[cis-4-(N-metansulphonyl-N-
metyl-amino)-xyclohexan-1-yloxy]-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-[cis-4-(N-axetyl-N-metyl-amino)-xyclohexan-1-yloxy]-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(trans-4-metylamino-xyclohexan-1-
yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-[trans-4-(N-
metansulphonyl-N-metyl-amino)-xyclohexan- 1-yloxy]-7-metoxy-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-6-(trans-4-dimetylamino-xyclohexan-1-yloxy)-7-metoxy-
quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(trans-4-{N-[(morpholin-4-yl)cacbonyl]-
N-metyl-amino }-xyclohexan-1-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-[2-(2.2-dimetyl-6-oxo-morpholin-4-yl)-etoxy]-7-[(S)-
(tetrahydrofuran-2-yl)metoxy]-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-6-(1-
metansulphonyl-piperidin-4-yloxy)-7-metoxy-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-6-(1-xyano-piperidin-4-yloxy)-7-metoxy-quinazolin, 3-xyano-4-[(3-
chlor-4-fluorphenyl)amino]-6-{[4-(N,N-dimetylamino)-1-oxo-2-buten-1-ylJamino}-7-
etoxy-quinolin, [4-[(3-clo-4-flo-phenyl)amino]-6-{[4-(homomorpholin-4-yl)-1-oxo-2-
buten-1-ylJamino }-7-[(S)-(tetrahydrofuran-3-yl)oxy]-quinazolin, 4-[(3-clo-4-flo-
phenyl)amino]-7-(2-{4-[(S)-(2-oxo-tetrahydrofuran-5-yl)cacbonyl]-piperazin-1-yl}-
etoxy)-6-[(vinylcacbonyl)amino]-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-7-[2-((S)-
6-metyl-2-oxo-morpholin-4-yl)-etoxy]-6-[(vinylcacbonyl)amino]-quinazolin, 4-[(3-
clo-4-flo-phenyl)amino]-7-[4-((R)-6-metyl-2-oxo-morpholin-4-yl)-butyloxy]-6-
[(vinylcacbonyl)amino]-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-7-[4-((S)-6-metyl-
2-0xo-morpholin-4-yl)-butyloxy]-6-[(vinylcacbonyl)amino]-quinazolin, 4-[(3-clo-4-
flo-phenyl)amino]-7-(2-{4-[(S)-(2-oxo-tetrahydrofuran-5-yl)cacbonyl]-piperazin-1-
yl}-etoxy)-6-[(vinylcacbonyl)amino]-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-7-[2-
((S)-6-metyl-2-o0xo-morpholin-4-yl)-etoxy]-6-[(vinylcacbonyl)amino]-quinazolin, 4-
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[(3-clo-4-flo-phenyl)amino]-7-[4-((R)-6-metyl-2-oxo-morpholin-4-yl)-butyloxy]-6-
[(vinylcacbonyl)amino]-quinazolin, 4-[(3-clo-4-flo-phenyl)amino]-7-[4-((S)-6-metyl-
2-oxo-morpholin-4-yl)-butyloxy]-6-[(vinylcacbonyl)amino]-quinazolin, cetuximab,
trastuzumab, panitumumab (=ABX-EGF), Mab ICR-62, gefitinib, pelitinib, canertinib
va erlotinib, thy y & dang chét triét quang, chit dong phan ddi anh hozc chét dng phan
khong dbi quang ctia no, thy ¥ & dang mudi cOng axit dugc dung ciia chiing, solvat

va/hodc hydrat cia chung.

Mudi cong axit véi axit dwoc dung ma chit trc ché EGFR c6 thé c6 kha ning tao
ra ching c6 nghia 1a, vi du, mudi dugce chon tir trong sb hydroclorua, hydrobromua,
hydroiodua, hydrosulphat, hydrophosphat, hydrometansulphonat, hydronitrat,
hydromaleat, hydroaxetat, hydrobenzoat, hydroxitrat, hydrofumarat, hydrotartrat,
hydrooxalat, hydrosuxinat, hydrobenzoat va hydro-p-toluensulphonat, tbt hon
hydroclorua, hydrobromua, hydrosulphat, hydrophosphat, hydrofumarat va

hydrometansulphonat.

Vi du vé chét chu van dopamin ma c6 thé dugc st dung t6t hon bao gdm cac hop
chéit dugc chon tir trong sd bromocriptine, cabergoline, alpha-dihydro-ergocryptine,
lisuride, pergolide, pramipexol, roxindol, ropinirol, talipexol, terguride va viozan. Tham
chiéu bit ky vé cac chit chi van dopamin néu trén trong pham vi bao hd cia sang ché
bao gdm tham chiéu vé mudi cong axit duge dung bat ky va tily ¥ ca céc hydrat cta
chiing ma céc dang nay co thé ton tai. Mudi cdng axit duwgc dung ma c6 thé duoc tao ra
béi cac chét cha van doparhin néu trén c¢6 nghia 13, vi du, mudi dugc dung dugc chon tir
cac mudi cua axit clohydric, axit bromhydric, axit sulphuric, axit phosphoric, axit
metansulphonic, axit axetic, axit fumaric, axit suxinic, axit lactic, axit xitric, axit tartaric

va axit maleic.

Vi du vé khang histamin H1 t5t hon bao gdm céc hop chét dugc chon tir trong sb
epinastine, cetirizine, azelastine, fexofenadine, levocabastine, loratadine, mizolastine,
ketotifen, emedastine, dimetinden, clemastine, bamipin, cexchlorpheniramin,
pheniramin, = doxylamin, clophenoxamin, dimenhydrinate, diphenhydramin,
promethazine, ebastine, olopatadine, desloratidine va meclozine. Tham chiéu bét ky vé

cac khang histamin H1 néu trén trong pham vi bao ho cia sang ché bao gdbm tham chiéu
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vé bat ky muodi cong axit dugc dung nao ma ching c6 theé ton tai.

Vi du vé chét d6i khang PAF tbt hon bao gdm cac hop chit duoc chon tir trong
s6 lexipafant, 4-(2-clophenyl)-9-metyl-2-[3(4-morpholinyl)-3-propanon-1-yl]-6H-
thieno-[3,2-f]-[1,2,4]triazolo[4,3-a][1,4]diazepin, 6-(2-clophenyl)-8,9-dihydro-1-
metyl-8-[(4-morpho-linyl)cacbonyl]-4H,7H-xyclo-penta-[4,5]thieno-[3,2-f][1,2,4]-
triazolo[4,3-a][1,4]diazepin. Tham chiéu bat ky vé cac chét d6i khang PAF néu trén bao
gdm trong pham vi bdo hd cla séng ché bao gdm tham chiéu v& mubi cong axit duoc

dung bat ky ciia ching ma c6 thé tdn tai.

Vi du vé thudc chdng viém khong steroit (NSAIDs) t6t hon bao gdm cac hop chét
dugc chon tir trong sb Aceclofenac, Acemetacin, Axetylsalicylsdure, Alclofenac,
Alminoprofen, Amfenac, Ampiroxicam, Antolmetinguacil, Anirolac, Antrafenin,
Azapropazon, Benorilat, Bermoprofen, Bindarit, Bromfenac, Bucloxinsiure, Bucolom,
Bufexamac, Bumadizon, Butibufen, Butixirat, Carbasalatcanxi, Carprofen, Cholin
magie Trisalicylat, Celecoxib, Cinmetacin, Cinnoxicam, Clidanac, Clobuzarit,
Deboxamet, Dexibuprofen, Dexketoprofen, Diclofenac, Diflunisal, Droxicam, Eltenac,
Enfenaminsiure, Etersalat, Etodolac, Etofenamat, Etoricoxib, Feclobuzon, Felbinac,
Fenbufen, Fenclofenac, Fenoprofen, Fentiazac, Fepradinol, Feprazon, Flobufen,
Floctafenin, Flufenaminsédure, Flufenisal, Flunoxaprofen, Flurbiprofen,
Flurbiprofenaxetil, Furofenac, Furprofen, Glucametacin, Ibufenac, Ibuprofen,
Indobufen, Indometacin, Indometacinfarnesil, Indoprofen, Isoxepac, Isoxicam,
Ketoprofen, Ketorolac, Lobenzarit, Lonazolac, Lornoxicam, Loxoprofen, Lumiracoxib,
Meclofenaminsiure, Meclofen, Mefenaminsiure, Meloxicam, Mesalazin, Miroprofen,
Mofezolac, Nabumeton, Naproxen, Nifluminséure, Olsalazin, Oxaprozin, Oxipinac,
Oxyphenbutazon, Parecoxib, Phenylbutazon, Pelubiprofen, Pimeprofen, Pirazolac,
Priroxicam, Pirprofen, Pranoprofen, Prifelon, Prinomod, Proglumetacin, Proquazon,
Protizininsdure, Rofecoxib, Romazarit, Salicylamid, Salicylsdure, Salmistein,
Salnacedin, Salsalat, Sulindac, Sudoxicam, Suprofen, Talniflumat, Tenidap, Tenosal,
Tenoxicam, Tepoxalin, Tiaprofensdure, Taramid, Tilnoprofenarbamel, Timegadin,
Tinoridin, Tiopinac, Tolfenaminsdure, Tolmetin, Ufenamat, Valdecoxib, Ximoprofen,

Zaltoprofen und Zoliprofen.
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Chét (rc ché MRP4 duoc st dung t6t hon 1a cac hop chét duoc chon tir trong sb
N-axetyl-dinitrophenyl-xystein, cGMP, cholat, diclofenac, dehydroepiandrosteron 3-
glucuronide, dehydroepiandrosteron 3-sulphat, dilazep, dinitrophenyl-s-glutathione,
estradiol 17-beta-glucuronide, estradiol 3,17-disulphat, estradiol 3-glucuronide,
estradiol 3-sulphat, estrone 3-sulphat, flurbiprofen, folat, N5-formyl-tetrahydrofolat,
glycocholat, sulphat cta axit glycolithocholic , ibuprofen, indomethacin, indoprofen,
ketoprofen, sulphat cia axit lithocholic, methotrexate, (axit (E)-3-[[[3-[2-(7-clo-2-
quinolinyl)etenyl]phenyl]-[[3-dimetylamino)-3-oxopropyl]thio]metyl]thio]-
propanoic), alpha-naphtyl-beta-D-glucuronide, nitrobenzyl mercaptopurin riboside,
probenecid, sildenafil, sulfinpyrazone, taurochenodeoxycholat,  taurocholat,
taurodeoxycholat, taurolithocholat, sulphat cuia axit taurolithocholic, topotecan,
trequinsin va zaprinast, dipyridamole, tuy y & dang chét triét quang, chit dong phan db6i

anh, chit dong phan khong d6i quang va mubi cong axit va hydrat dugc dung cta ching.

Vi du v& chét Gc ché JAK t6t hon bao gdm céc hop chét dwgc chon tir trong s

Tofacitinib va Ruxolitinib.

Vi du vé chét e ché mién dich t6t hon bao gdm céc hop chét dugc chon tir trong
s6 mycophenolate mofetil, axit mycophenolic, azathioprine, xyclosporine, tacrolimus,

pimecrolimus, abetimus, gusperimus va leflunomide.
Vi du vé chét kim t& bao d6 1 xyclophosphamide.

Phan mo ta con boc 10 viéce stt dung cac chét uc ché MRP4 trong diéu ché dugc
phém d& didu tri c4c bénh v& ho hép, chita chit tre ché SYK ¢6 cong thirc 1 va chét tre
ché MRP4 theo sang ché, chit wc ché MRP4 tdt hon dugc chon tur trong )
dehydroepiandrosteron 3-sulphat, estradiol 3,17-disulphat, flurbiprofen, indomethacin,
indoprofen, taurocholat, tiry y & dang chét triét quang, chit dong phan ddi anh, chit déng
phan khong d6i quang va mudi cong axit va hydrat duge dung ciia ching. Viéc tach
riéng cac chét ddng phan dbi anh ra khoi céc chét triét quang c6 thé duge thuc hién nho
stt dung cac phuong phap da biét trong linh vuc (vi dy, phwong phép sdc ky trén cac pha

khéng ddi xtmg, v.v.) .

Mubi cong axit véi cac axit duge dung c6 nghia 13, vi du, muodi dugc chon tu

trong s& hydroclorua, hydrobromua, hydroiodua, hydrosulphat, hydrophosphat,
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hydrometansulphonat, hydronitrat, hydromaleat, hydroaxetat, hydrobenzoat,
hydroxitrat, hydrofumarat, hydrotartrat, hydrooxalat, hydrosuxinat, hydrobenzoat va
hydro-p-toluensulphonat, tdt hon 1a hydroclorua, hydrobromua, hydrosulphat,
hydrophosphat, hydrofumarat va hydrometansulphonat.

Sang ché con dé cap dén dugc pham chira hdn hop ctia ba trong s& chét e ché
SYK c¢6 cong thie 1, chét trc ché MRP4 va hoat chit khac theo sang ché, vi du nhu chét
chéng tiét cholin, chét tc ché PDE4, steroit, chét ddi khang L. TD4 hodc thube hudng
giao cam betamimetic, va viéc diéu ché dugc phim néu trén. Dugc phdm nay 13 hitu ich

dé diéu tri cac bénh vé ho hap.

Hop chit ma c6 thé duge st dung lam chit trc ché INOS 14 cac hop chit dugc
chon tir trong sb: S-(2-aminoetyl)isothioure, aminoguanidine, 2-aminometylpyridin,
5,6-dihydro-6-metyl-4H-1,3-Thiazine-2-amin (=AMT), L-canavanine, 2-
iminopiperidin, ~ S-isopropylisothioure, S-metylisothioure, S-etylisothioure, S-
metyltiocitrullin, S-etylthiocitrulline, L-NA (N®-nitro-L-arginine), L-NAME (N®-nitro-
L-argininemetylester), L-NMMA (N®-monometyl-L-arginine), L-NIO (N®-iminoetyl-
L-ornithine), L-NIL (N®-iminoetyl-lysine), axit (S)-6-axetimidoylamino-2-amino-
hexanoic (1H-tetrazol-5-yl)-amide (SC-51) (J. Med. Chem. 2002, 45, 1686-1689), N-
[[3-(aminometyl)phenyl]metyl]-etanimidamide (=1400W), axit (S)-4-(2-
axetimidoylamino-etylsulphanyl)-2-amino-butyric (GW274150) (Bioorg. Med. Chem.
Lett. 2000, 10, 597-600), 2-[2-(4-metoxy-pyridin-2-yl)-etyl]-3 H-imidazo[4,5-b]pyridin
(BYK191023) (Mol. Pharmacol. 2006, 69, 328-337), 2-((R)-3-amino-1-phenyl-
propoxy)-4-clo-5-flobenzonitril (WO 01/62704), 2-((1R,3S)-3-amino-4-hydroxy-1-
thiazol-5-yl-butylsulphanyl)-6-triflometyl-nicotinonitril (WO  2004/041794), 2-
((1R.3S)-3-amino-4-hydroxy-1-thiazol-5-yl-butylsulphanyl)-4-clo-benzonitril (WO
2004/041794),  2-((1R.3S)-3-amino-4-hydroxy-1-thiazol-5-yl-butylsulphanyl)-5-clo-
benzonitril (WO 2004/041794), (2S.4R)-2-amino-4-(2-clo-5-triflometyl-
phenylsulphanyl)-4-thiazol-5-yl-butan-1-ol (WO 2004/041794), 2-((1R.3S)-3-amino-4-
hydroxy-1-thiazol-5-yl-butylsulphanyl)-5-clo-nicotinonitril (WO 2004/041794), 4-((S)-
3-amino-4-hydroxy-1-phenyl-butylsulphanyl)-6-metoxy-nicotinonitril (WO
02/090332), 3-phenyl-3,4-dihydro-1-isoquinolinamin dugc thé vi du nhu (18.5S.6R)-7-
clo-5-metyl-2-aza-bixyclo[4.1.0]hept-2-en-3-ylamin (ONO-1714) (Biochem. Biophys.
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Res. Commun. 2000, 270, 663-667), (4R,5R)-5-etyl-4-metyl-thiazolidin-2-ylidenamin
(Bioorg. Med. Chem. 2004, 12, 4101), (4R,5R)-5-etyl-4-metyl-selenazolidin-2-
ylidenamin (Bioorg. Med. Chem. Lett. 2005, 15, 1361), 4-aminotetrahydrobiopterine
(Curr. Drug Metabol. 2002, 3, 119-121), (E)-3-(4-clo-phenyl)-N-(1-{2-0x0-2-[4-(6-
triflometyl-pyrimidin-4-yloxy)-piperidin-1-yl]-etylcarbamoyl }-2-pyridin-2-yl-etyl)-

acrylamide (FR260330) (Eur. J. Pharmacol. 2005, 509, 71-76), 3-(2,4-diflo-phenyl)-6-
[2-(4-imidazol-1-ylmetyl-phenoxy)-etoxy]-2-phenyl-pyridin (PPA250) (J. Pharmaco
Exp. Ther. 2002, 303, 52-57), 3-{[(benzo[1,3]dioxol-5-ylmetyl)-carbamoyl]-metyl}-4-
(2-imidazol-1-yl-pyrimidin-4-yl)-piperazin-1-cacboxylat (BBS-1) (Drugs Future 2004,
29, 45-52), axit (R)-1-(2-imidazol-1-yl-6-metyl-pyrimidin-4-yl)-pyrolidin-2-carboxylic
(2-benzo[1,3]dioxol-5-yl-etyl)-amide (BBS-2) (Drugs Future 2004, 29, 45-52) va mudi,

tién dugc chét hodc solvat dugc dung cta ching.

Vi du vé chét (rc ché iNOS trong pham vi bao hd ca sang ché cling c6 thé bao
gdm cac oligonucleotit d6i ma, dic biét 1a cac oligonucleotit ddi ma lién két cac axit
nucleic ma héa iNOS. Vi du, tai liéu WO 01/52902 mo ta cac oligonucleotit d6i ma, dic
biét 1a oligonucleotit d6i ma lien két cac axit nucleic ma héa iNOS, dé diéu chinh sy
biéu hién cua iNOS. Do @6, iNOS-oligonucleotit d6i ma nhu duge md ta cu thé trong
tai lidu WO 01/52902 ciing 6 thé duoc két hop v6i chit trc ché PDE4 theo sang ché do

tac dung tuong tu nhu chét tc ché iNOS cua chung.

Chét wrc ché enzym HMG-CoA reductaza thich hgp (con dugc goi 1a cac statin)
t5t hon c6 thé duogc sir dung trong cac hdn hop gbm hai hoic ba hoat chét ciing vé6i hop
chit co cong thuc 1 duge chon tir trong sb Atorvastatin, Cerivastatin, Flurvastatin,
Lovastatin, Pitavastatin, Pravastatin, Rosuvastatin, Simvastatin, tuy y ¢ dang mudi cong
axit, tién dugc chit, solvat hoic hydrat dugc dung cua ching.

Céc ché phim

Dang thich hgp dé sur dung 14, vi du vién nén, vién nang, dung dich, xi-rd, nhii
twong hodc bt co thé xong hit dugc hodc dang sol khi. Ham lugng cua (cac) hop chét
¢6 hiéu qua duoc ly trong mdi mot trudng hop cin phai nim trong khoang tir 0,1 dén
90% khdi lwong, tot hon tir 0,5 dén 50% khdi luong cia téng thanh phan, tirc 13 v6i cac

luong du dé dat dugc pham vi lidu lwong duogc x4c dinh sau day.
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Ché phim c6 thé dugc ding theo duong udng & dang vién nén, & dang bot, dang
bot trong vién nang (vi dy, vién nang gelatin cting), ¢ dang dung dich hodc huyén phu.
Khi duge dung bang cach xong hit, hdn hop hoat chit c6 thé duoc ding & dang bot, &

dang dung dich nude hodc nude - etanol hodc sir dung ché pham khi diy.

Do d6, tbt hon dugc phém dugc dic trung bdi ham lugng clla mot hodc nhiéu

hop chit ¢ cong thirc 1 theo cac phuong 4n wu tién néu trén.

Dic biét tdt hon néu hop chit co cong thirc 1 duge dung theo dudng ubng, va
cling dic biét tot hon néu ching dwgc ding mot hogc hai 1an mdi ngay. Vién nén thich
hop c6 thé thu duge, vi du, bang cach tron két hop (cac) hoat chét véi céc ta duoc da
biét, vi du céc chét pha loang tro nhu canxi cacbonat, canxi phosphat hodc lactoza, chét
phan hily nhu tinh bt ngd hoc axit alginic, chét két dinh nhu tinh bot hodc gelatin, chét
lam tron nhu magie stearat hodc bt talc va/hodc cac chét 1am tri hodn sy giai phong,
nhu cacboxymetyl xenluloza, xenluloza axetat phtalat, hodc polyvinyl axetat. Vién nén

cling c6 thé bao gbm nhiéu 16p.

Do d6, vién nén boc ¢6 thé dugc diéu ché b%mg cach boc cac 16i dugc tao ra theo
céch twong tu nhu vién nén bang cac chét thong thudong dugce st dung dé boc vién nén,
vi du colidon hodc senlac, gdm arabic, bot talc, titan dioxit hodc dudng. Dé dat duoc su
giai phong chdm hodc ngén chin kha ning khong twong hop, 16i cling ¢ thé bao gbm
nhiéu 16p. Tuong tu, 16p boc vién nén c6 thé bao gdm nhiéu 16p dé dat dugc sy giai

phoéng cham, c6 thé st dung céc td duoc néu trén doi véi vién nén.

Xi-rd chira hoat chit hodc hdn hop clia ching theo sang ché c6 thé chira thém
chét tao ngot nhu sacarin, xyclamat, glyxerol hodc dudong va chét diéu vi, vi du, chét
diéu vi nhu vanillin hodc chiét xuét cam. Chung ciing c6 thé chira cac chit phu gia hodc
chét 1am dac huyén phi nhu natri cacboxymetyl xenluloza, chét tao 4m vi du nhu san
phdm ngung cua cic ruou béo véi etylen oxit, hodc chit bao quan nhu
p-hydroxybenzoat.

Vién nang chtta mot hodc nhiéu hoat chét hoic hdn hop cuia céc hoat chét c6 thé,
vi du dugc didu ché bang cach tron két hop hoat chat véi cac chit mang tro nhu lactoza
hoic sorbitol va déng géi chiing thanh vién nang gelatin. Vién dan dat thich hop co6 thé

duoc tao ra, vi du bﬁng cach tron két hgp véi cac chit mang duoc tao ra cho muc dich
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ndy, nhu cac loai m& trung tinh hogc polyetylenglycol hodc din xuét clia ching.

T4 duge ma c6 thé duoc st dung bao gém, vi dy, nudc, dung mdi hitu co duge
dung nhu parafin (vi du, céc phén cét diu mo), déu thuc vat (vi du, dau lac hodc dau
ving), cac rugu don hodc da chirc (vi du, etanol hodc glyxerol), cic chit mang vi du
nhu bot khoang tu nhién (vi du, kaolin, dét sét, bot talc, d4 phan), bot khoang tong hop
(vi du, axit silixic va céc silicat d§ phéan tan cao), cdc duong (vi du, dudng mia, lactoza
va glucoza), cac chét nhii héa (vi du, lignin, nudc thai sulphit, metylxenluloza, tinh bot
va polyvinylpyrolidon) va cac chit 1am tron (vi du, magie stearat, bt talc, axit stearic

va natri lauryl sulphat).

Dé dung theo dudng ubng, vién nén di nhién cé thé chira, ngoai cic chit mang
néu trén, c4c chit phu gia nhu natri xitrat, canxi cacbonat va dicanxi phosphat ciing v&i
c4c chit phu gia khac nhu tinh bdt, t5t hon 1 tinh bot khoai tdy, gelatin va tuong tu.
Ngoai ra, c4c chét 1am tron nhu magie stearat, natri lauryl sulphat va bt tale c6 thé dugc
sit dung dong thoi trong qua trinh tao vién nén. Trong trudng hop huyén phi nudc, céc
hoat chit c6 thé dugc két hop véi cac chét diéu vi hodc chit tao mau khac nhau ngoai

cac td duogc néu trén.

Ciing dugc wu tién néu hop chét c6 cong thirc 1 dugc dung theo cach xong hit,
t6t nhat néu ching dugc ding mot 14n hodc hai 1dn mdi ngay. Pdi véi muc dich nay,
hop chat c6 cong thirc 1 cAn phai ¢6 sin & dang thich hgp dé xong hit. Ché phdm c6 thé
x0ng hit dugc bao gém bt c6 thé x6ng hit duoc, dang sol khi dinh lidu c6 chtra chét déy
hodc dung dich c6 thé xong hit duoc khong chira chét ddy, cac loai nay tlly y c6 mit két

hop v6i céc ta dugc chép nhan dugc vé mit sinh ly thong thudng.

Trong pham vi bao ho cua sang ché, thuat nglt dung dich co thé x0ng hit dugce
khong chira cht day ciing bao gdm ca c4c san phim cd dic hoic dung dich c6 thé x6ng
hit dugc vo tring chuan bi sdn dé ding. Céc ché pham c6 thé dugc st dung theo séng
ché duoc mo ta mot cach chi tiét hon trong phin md ta tiép theo.

Bot ¢6 thé xong hit duoc
Néu céc hoat chit c6 cong thirc 1 c6 mit két hop véi cac ta duge chép nhan dugc

v& mit sinh 1y, céac ta dugc chap nhin dugc vé mit sinh ly sau c6 the dugc st dung dé
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diéu ché bot c6 thé x0ng hit dugc theo sdng ché: monosacarit (vi dy, glucoza hodc
arabinoza), disacarit (vi du, lactoza, sacaroza, maltoza), oligo- va polysacarit (vi du,
dextran), rugu da chic (vi dy, sorbitol, manitol, xylitol), mubi (vi dy, natri clorua, canxi
cacbonat) hodc hdn hop ctia cac td duge nay véi nhau. T6t hon, mono- hodic disacarit
duoc st dung, trong khi st dung lactoza hodc glucoza la duogc uu tién, dic bi¢t nhung
khong chi duy nhét & dang hydrat ctia chiing. Déi voi muc dich cia sang ché, lactoza 1a
ta duoc dugce wu tién dic biét, trong khi lactoza monohydrat 14 dwgce uvu tién nhét. Céc
phuong phap didu ché bot co thé x6ng hit duoc theo sang ché bang cach nghién va tao

siéu min va sau cing bing cach tron cac thanh phan véi nhau 1a da biét trong linh vuc.
Dang sol khi c6 thé xéng hit dugc chtra chét ddy

Dang sol khi ¢6 thé x6ng hit dugc chira chét diy ma dang nay c6 thé dugc st
dung theo sang ché c6 thé chira hop chét c6 cong thirc 1 dugce hoa tan trong khi day hoic
& dang phan tan. Khi d4y ma c6 thé duoc st dung dé didu ché dang sol khi xdng hit theo
sang ché 1a da biét trong linh vyc. Khi ddy thich hop dwogc chon tlr trong sd cac
hydrocacbon nhu n-propan, n-butan hodc isobutan va halohydrocacbon nhu t6t hon cac
dan xuét flo héa cua metan, etan, propan, butan, xyclopropan hodc xyclobutan. Khi day
néu trén c6 thé duoc st dung riéng biét hodc trong cac hdn hop cta ching. Khi day dac
bidt duoc wu tién 13 cic din xudt alkan flo héa dugc chon tr TGl134a
(1,1,1,2-tetrafloetan), TG227 (1,1,1,2,3,3,3-heptaflopropan) va hdn hop cla ching.
Dang sol khi xong din ddng bang chét ddy duogc st dung trong pham vi bdo hd theo
sang ché ciing c6 thé chira cac thanh phin khac nhu cac ddng dung moi, chit 6n dinh,
chat hoat dién, chit chdng oxy hoa, chit lam tron va chét didu chinh do pH. Tét ca cac

thanh phin nay déu da biét trong linh vure.
Dung dich c6 thé xong hit khong chtra chat diy

Hop chit c6 cong thirc 1 theo sang ché t6t hon dugc sir dung dé didu ché dung
dich va huyén phu c6 thé xong hit dwgc khong chia chit day. Dung moi st dung cho
muc dich ndy bao gdbm dung dich nuéc hodc ruou, t6t hon 13 dung dich etanol. Dung
moi ¢6 thé 14 nudce riéng biét hodc hdn hgp cua nude va etanol. Dung dich hodc huyén
phu dugc didu chinh t&i d6 pH ndm trong khoang tir 2 dén 7, t6t hon tir 2 dén 5, st dung

cac axit thich hop. Po pH co thé duoc hiéu chinh st dung céc axit dugc chon tir cac axit
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v co hodc hitu co. Vi dy vé axit v co dic biét thich hop bao gdm axit clohydric, axit
bromhydric, axit nitric, axit sulphuric va/hodc axit phosphoric. Vi du vé axit hitu co dic
biét thich hop bao gém axit ascorbic, axit xitric, axit malic, axit tartaric, axit maleic, axit
suxinic, axit fumaric, axit axetic, axit formic va/hodc axit propionic, v.v. Cac axit v0 co
duoc wu tién 1a axit clohydric va axit sulphuric. Ciing c6 thé sir dung céc axit ma ching
dataora mudi cdng axit béng mot trong sb cac hoat chét. Trong s6 cac axit hitu co, axit
ascorbic, axit fumaric va axit xitric 1a dugc uu tién. Néu mubn, hdn hop cia céc axit néu
trén cling c¢6 thé duogc sir dung, nhét 13 trong trudng hop céc axit c6 cc dic tinh khac
ngoai dic tinh axit hda cua ching, vi du, lam chét tao vi, chét chéng oxy hoa hodc chét
tao phurc, nhu axit xitric hodc axit ascorbic. Theo sang ché, &t nhit 13 st dung axit

clohydric dé diéu chinh do pH.

Cac déng dung moi va/hodc ta dugce khac co thé duoc bd sung vao dung dich c6
thé x6ng hit duoc khong chira chét diy duge st dung cho myc dich ctia sing ché. Pdng
dung moi uu tién 1a céc ddng dung mdi chira cdc nhém hydroxyl hodc cdc nhém phén
cuc khac, vi du, cic ruou - dic biét 1a rugu isopropyl, cac glycol - ddc bi¢t la
propylenglycol,  polyetylenglycol,  polypropylenglycol,  glycolete,  glyxerol,
polyoxyetylen va cac este axit béo ciia polyoxyetylen. Thuat ngit ta dugc va chét phu
gia trong nglt cdnh nay dé chi chit bat ky dugc chip nhan vé mit dugc ly ma chét nay
khong phai 1a mot hoat chit nhung chit nay co6 thé duoc phdi ché cing v6i hoat chét
hodc cac hoat chét trong dung mdi dugc dung dé cai thién céc dic tinh chét luong cia
ché pham chira hoat chét. Tt hon, cac chit nay khéng c6 tic dung duoc Iy hodc két hop
v6i liéu phap diéu tri mong mudn, khong c6 tac dung dugc ly dang ké nao hodc it nhat
la khong co6 tdc dung dugc ly khong mong mudn. T4 duge va chét phu gia bao gdm, vi
du, chét hoat dién nhu lecithin ddu nanh, axit oleic, sorbitan este, nhu polysorbat,
polyvinylpyrolidon, céc chit &n dinh, chét tao phirc, chit chdng oxy héa va/hoic chét
bao quan khac ma chiing bao dam hodc kéo dai thoi gian ban hiy cia duge phim thanh
phém, chét tao vi, cac vitamin va/hodic cc chét phu gia khac da biét trong linh vuc. Chét
phu gia cling bao gdm cac mudi dugc dung nhu natri clorua lam chét tao dang truong.
Céc ta duoc uu tién bao gdm céc chit chbng oxy héa nhu axit ascorbic, vi dy, véi didu
kién n6 con chua dugc sir dung dé diu chinh d6 pH, vitamin A, vitamin E, tocopherol

va cac vitamin hogc tién vitamin twong tu xuét hién trong co thé con ngudi. Chat bao

-175-



24964

quéan c6 thé duoc st dung dé bao vé ché phdm khong bi nhiém béi cac tic nhan gy
bénh. Chét bao quan thich hop 14 cac chit bao quan da biét trong linh vuc, dic biét 1a
xetyl pyridinium clorua, benzalkon clorua hodc axit benzoic hodc cac benzoat nhu natri

benzoat véi néng d6 da biét trong linh vyc.

Déi voi dang didu tri mé ta & trén, cic bao gbi sin sang dé ding chira thude dé
didu tri cac bénh vé ho hip dugc tao ra, kém theo phdn mo ta bén trong bao gdm ci cic
thuat ngft, vi du bénh vé hd hap, COPD hoic bénh hen, ciing v6i imidazolyl-pyrimidin
¢6 cong thirc 1 va mdt hoic nhiéu thanh phén két hop dugc chon tir cac thanh phin md

ta ¢ trén.
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YEU CAU BAO HOQ

1. Hop chét c¢6 cong thic 1:

M
o R’

CH N i 8
: \N/ - F{1

=

trong do:

A dugc chon tir nhém bao gc‘Sm N va CH,

va trong do:

M duoc chon tir nhém bao gdm -CHz-, -O-, -NH- va -N(Ci.4-alkyl)-;
R3 duoc chon tir nhom bao gdm metyl va etyl;

va trong do:

R! dugc chon tir nhém bao gom:

Ce-10-aryl, Het va Hetaryl,

gbc nay tiy y con duge thé béi mot, hai hodc ba phan tir thé Z,
trong do mdi mot Z 1a mot phz‘?m tr thé dugc chon tir nhém bao gém:

-OH, oxo, -CN, halogen, -Ci.6-alkyl, -O-Ci.¢-alkyl, -Ci.6-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3),, -CO-NHCHj3, -CO-NHz, -(Ci-3-alkylen)-O-(Ci-3-
alkyl), -O-Het,

gbc nay iy ¥ con dugce thé bdi mot, hai hodc ba phan tir thé X,

trong do mdi mot X duogc chon tir nhém bao gém halogen, -OH, oxo, -Ci4-alkyl, -O-C;-
s-alkyl, -Ci.4-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHz,-NH(CH3), -N(CHas)z,

trong d6 phan tir thé X tiy y con dugc thé béi mot, hai hodc ba phan tir thé ctia nhém
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duoc chon tir oxo, -OH, halogen va Ci.3-alkyl,
va trong do:
Het dugc chon tir nhém bao gdm:

di vong mot vong 5 dén 6 canh c6 1, 2, 3 hodc 4 nguyén ti khac loai ma mdi nguyén tt

doc 14p v6i nhau duge chon tr N, S va O,

va di vong hai vong 9 dén 11 ¢6 1, 2, 3 hodc 4 nguyén tir khac loai ma mdi nguyén tir

doéc 1ap véi nhau duge chon tr N, S va O;
Hetaryl dugc chon tir nhém bao gém:

di vong thom mdt vong 5 dén 6 canh c6 1, 2, 3 hodc 4 nguyén tir khéc loai ma mdi

nguyén tu doc 14p véi nhau duge chon tr N, S va O;

va di vong thom hai vong 9 dén 11 canh ¢6 1, 2, 3 hodc 4 nguyén tit khac loai ma mdi

nguyén t doc 14p véi nhau duge chon tr N, S va O;
va mubi duge dung cia cac hgp chat néu trén.

2. Hop chat c6 cong thtic 1°:

CH

3 N
N —= /

=z
o)

trong d6 A, Het, Hetaryl, R' va R? dugc xéc dinh theo diém 1,

va mubi dugc dung ctia cac hop chat néu trén.

3. Hop chét c6 cong thirc 1 theo diém 1 hodc c6 cong thic 1° theo diém 2, trong d6:
M la -CHa-,

va trong do:
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R? 12 metyl,

va trong do:

R! duge chon tir nhém bao gbém:

phenyl, Het va Hetaryl;

gbc nay tiy v con dugc thé boi mot, hai hodc ba phén tir thé Z,
trong d6 moi mot Z 1a mot phan tir thé dwoc chon tir nhém bao gdm

-OH, oxo, -CN, halogen, -Ci.¢-alkyl, -O-Ci¢-alkyl, -Ci-6-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3),, -CO-NHCHj3, -CO-NHz, -(Ci-s-alkylen)-O-(Ci.3-
alkyl), -O-Het,

gbc nay tiy y con dugc thé boi mot, hai hodc ba phén tir thé X,

trong d6 mdi mdt X dugc chon tir nhém bao gém halogen, oxo, -Ci4-alkyl, -O-Ci.4-

alkyl, -Ci.4-haloalkyl, -O-(C14-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tir thé X tiry ¥ con dugc thé boi mot, hai hodc ba phan tir thé ctia nhém

dugc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mubi dugc dung clia cac hop chét néu trén.

4. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thic 1a:

hoidc hop chét nay c6 cong thirc 1a’ theo diém 2:
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0]
CH,
= NON
CH——
’ \/ s i
N R ia

trong do:

R! duoc chon tir nhém bao gdm:

phenyl, Het va Hetaryl;

gbe nay tity ¥ con dugce thé boi mot, hai hogc ba phan ti thé Z,
trong d6 mdi mot Z 12 mot ph?m tr thé duge chon tir nhém bao gbm:

-OH, oxo, -CN, halogen, -Ci-¢-alkyl, -O-C1.¢-alkyl, -Ci.¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3),, -CO-NHCH3, -CO-NHz, -(Ci-3-alkylen)-O-(Ci.3-
alkyl), -O-Het,

géc nay tuy y con dugc thé bi mot, hai hodc ba phﬁn tt thé X,

trong d6 mdi mot X duge chon tir nhém bao gdm halogen, oxo, -Ci4-alkyl, -O-Ci.4-

alkyl, -C14-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHa,

trong d6 phén tir thé X tiy ¥ con duge thé béi mot, hai hodc ba phan tir thé ciia nhém

dugc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duge dung cta cac hop chét néu trén.

5. Hop chét c6 cong thic 1a hodc c6 cong thirc 1a’ theo diém 4, trong d6:

R! la:

a) dugc chon tir nhom bao gbm Het va Hetaryl;

gbc nay tiry y con dugc thé boi mét, hai hoic ba phan tir thé Z,
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trong d6 mdi mot Z 1a mot phan tix thé duoc chon tir nhém bao gff)m -OH, oxo, -
CN, halogen, -Ci¢-alkyl, -O-C1.¢-alkyl, -C1.¢-haloalkyl, xycloalkyl 3 dén 7 canh,
Het, Hetaryl, -CO-N(CHz3)2, -CO-NHCH3, -CO-NH, -(Cis-alkylen)-O-(Ci-s-
alkyl), -O-Het,

gbc nay tlly y con dugc thé boi mot, hai hodc ba phan tir thé X,
trong d6 mdi mot X dugce chon tir nhém bao gbm halogen, oxo, -Ci4-alkyl,
-0-C1.4-alkyl, -Ci4-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHa,

trong d6 phan tir thé X tiy y con duoc thé bdi mot, hai hodc ba phin tir thé cta
nhém dugce chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-
butyl,

hoic trong d6 R! la:
b) phenyl,
gbc nay tity y con duge thé bsi mot, hai hodc ba phan ti thé Z,

trong d6 moi mdt Z 1a mot phén tir thé dugc chon tir nhém bao gém, -CN,
halogen, -Ci-¢-alkyl, -(C1.3-alkylen)-Hetaryl, -(C1.3-alkylen)-Het, -Ci-6-haloalkyl,
xycloalkyl 3 dén 7 canh, Het, Hetaryl,

gbc nay tly y con dugce thé bi mot, hai hodc ba phan tir thé X,
trong do mdi mot X dugce chon tir nhém bao gém halogen, oxo va -Cis-alkyl,
va mubi dugc dung cta cac hop chét néu trén.
6. Hop chét c6 cong thirc 1a hodc c6 cong thirc 1a’ theo diém 4 hoic 5, trong d6:
R! la:
di vong thom mot vong 5 dén 6 canh c6 1, 2 hodc 3 nguyén tir khac loai ma mdi

nguyén t doc 1ap véi nhau duge chon tir nhom bao gém N,Ovas,

hoic di vong thom hai vong 9 dén 11 canh c6 1, 2, 3 hodc 4 nguyén ti khéac loai ma

mdi nguyén tt doc 1ap voi nhau duoc chon tr nhom bao gdbm N, O va S,

trong d6 gdc R! nay duoc gin v6i phan con lai cia phan tir thong qua nguyén ti C hodc

thong qua nguyén tir N va tlly y con duge thé béi mot, hai hodc ba phan tir thé Z,
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trong do mdi mot Z 1 mot phén tir thé duoc chon tir nhém bao gém

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-0-Ci.¢-alkyl, -Ci-¢-haloalkyl, xycloalkyl 3 dén 7 canh, Het, Hetaryl, -CO-N(CH3), -
CO-NHCH3, -CO-NHay, -(Ci.3-alkylen)-O-(Ci3-alkyl), -O-Het,

gbc nay tiy y con dugce thé boi mot, hai hodic ba phéan tir thé X,

trong d6 mdi mdt X dugc chon tir nhom bao gbm halogen, oxo, -Ci-alkyl, -O-C.4-

alkyl, -Ci.4-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tir thé X tiy y con duoc thé bsi mot, hai hoic ba phan tir thé ctia nhom

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi duoc dung ctia cac hop chét néu trén.
7. Hop chét c6 cong thirc 1a hodc c6 cong thire 1a’ theo diém 4, trong d6:

R! dugc chon tir nhém bao gdm pyridinyl, pyrimidinyl, pyrazinyl, pyrolyl, imidazolyl,
pyrazolyl, thiophenyl, furanyl, pyrazolopyridinyl, indazolyl, thiazolyl, imidazo-
pyridinyl va indolyl,

trong d6 gbc R! nay dugc gén voi phan con lai clia phan tir thong qua nguyén tir C hodc

thong qua nguyén tr N va tiy y con dugc thé boi mot, hai hodc ba phan tir thé Z,
trong d6 mdi mot Z 13 mot phén tir thé dugc chon tir nhém bao gdm

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-O-metyl, -O-etyl, O-propyl, O-butyl, -Ci3-haloalkyl, xycloalkyl 3, 4, 5 hodc 6 canh,
Het, Hetaryl, -CO-N(CH3),, -CO-NHCH3, -CO-NHa, -(C1.3-alkylen)-O-(Ci3-alkyl), -O-
Het,

gbc nay tuy y con duge thé boi mot, hai hodc ba phan tir thé X,

trong do mdi mdt X duge chon tir nhom bao gém halogen, oxo, -Cis-alkyl, -O-Cj.s-

alkyl, -C1-4-haloalkyl, -O-(Ci.4-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tix thé X tiy y con duoc thé& bai mot, hai hogic ba phan tir thé ctia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,

va mudi duoc dung cta cac hop chat néu trén.
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8. Hop chét c6 cong thirc 1a hodc c6 cong thic 1a’ theo diém 4, trong d6:
R! 1a phenyl,

gbc nay tiry ¥ con dugc thé béi mot, hai hoic ba phan t thé Z,

trong d6 moi mot Z 1a mot phan tir thé duoc chon tir nhém bao gdm

-OH, oxo, -CN, halogen, -Ci.¢-alkyl, -O-C1.¢-alkyl, -Ci¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CHz3);, -CO-NHCH3, -CO-NH», -(Ci-s-alkylen)-O-(Ci-3-
alkyl), -O-Het,

gdc nay tiry ¥ con dugc thé béi mot, hai hodc ba phén tir thé X,

trong do mdi mdt X duge chon tr nhém bao gém halogen, oxo, -Ci4-alkyl, -O-C1.s-

alkyl, -Ci.4-haloalkyl, -O-(Ci4-alkylen)-Het, Het, Hetaryl, -NHa,

trong d6 phan tir thé X tiy ¥ con dugc thé boi mot, hai hodc ba phin tir thé ctia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi dugc dung cua cac hop chit néu trén.

9. Hop chét c6 cong thitc 1a hodc c6 cong thuc 1a’ theo diém 4, trong d6 hop chat nay
duoc chon tir nhém bao gém:

Khong dbi xtng

~ X\ SN

N
\
N\ — — N/ .

\ \N/N
O ? % 02:>

y Khong dbi xting
H () A A: o
H Khong ddiximg = o Knong ddi xing
o
o]
~r SN
_N\/
NN Ny
W
O
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va mudi dugc dung cia cac hop chat néu trén.

10. Hop chit c6 cong thirc 1a hodc c6 cong thirc 1a’ theo diém 4, trong d6 hop chét nay

la:
H O Khong dbi ximg
N
O
~= N N
\
N N

11. Hop chét c6 cong thic 1a hodc ¢6 cong thirc 1a’ theo diém 4, trong d6 hop chét nay

la:
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e Khong dbi ximg

12. Hop chét c6 cong thirc 1a hodc c6 cong thire 12’ theo diém 4, trong d6 hop chét nay
la:

Ho P Khong déi xtmg
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13. Hop chét c6 cong thitc 1a hodc c6 cdng thirc 1a’ theo diém 4, trong d6 hop chat nay

la:
o Khong dbi ximg
H
N
Q
=" N
M
N
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14. Hop chit c6 cong thirc 1a hodic c6 cdng thiic 1a’ theo diém 4, trong d6 hop chit nay
la:

H O Khong dbi xting
N

=" N
_—N\/ /
N \\N
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15. Hop chét c6 cong thirc 1a hodc c6 cong thie 1a’ theo diém 4, trong d6 hop chat nay

la:
H ] Khong ddi ximg
N
O
== SN
N
N Z
N
/
N
(Oj

16. Mudi duoc dung ciia hop chét theo diém bat k¥ trong s6 cac diém 10, 11, 12, 13, 14
hoac 15.

17. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic lc:
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N~ > “nl
R 1c
hodc hop chét ¢6 cong thirc 1¢’ theo diém 2:
O
H
CH,
~—~—
CH N,
3 \ / ;
N R 1¢

trong do:

R! duoc chon tir nhém bao gdm:

phenyl, Het va Hetaryl;

gbe nay tity ¥ con dugc thé boi mot, hai hogc ba phan tr thé Z,
trong d6 mdi mot Z 1a mdt phan tir thé duge chon tlr nhém bao gdm:

-OH, oxo, -CN, halogen, -Ci.¢-alkyl, -O-C1.-alkyl, -Ci-¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3);, -CO-NHCH;, -CO-NHa, -(Cis-alkylen)-O-(Ci.s-
alkyl), -O-Het,

gbc nay tiy y con dugce thé béi mot, hai hodc ba phéan tir thé X,

trong do mdi mot X duge chon tir nhom bao gém halogen, oxo, -Ci4-alkyl, -O-Cj.4-
alkyl, -Ci.4-haloalkyl, -O-(C1-4-alkylen)-Het, Het, -NHo,
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trong d6 phan tir thé X tly ¥ con dugc thé boi mot, hai hoic ba phén tir thé cia nhom

dugc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mubi duoc dung clia cac hop chit néu trén.
18. Hop chét ¢6 cong thirc 1c hodc ¢6 cong thie 1¢’ theo diém 17, trong do:
R!1a:
a) dugc chon tir nhém bao gdm Het va Hetaryl;

gbe nay tily ¥ con duoc thé boi mot, hai hoic ba phan ti thé Z,

trong d6 mdi mot Z 1a mot phén tt thé duoc chon tir nhém bao gém -OH, oxo, -
CN, halogen, -Ci.¢-alkyl, -O-Ci.¢-alkyl, -Ci¢-haloalkyl, xycloalkyl 3 dén 7 canh,
Het, Hetaryl, -CO-N(CHz3)2, -CO-NHCHj3, -CO-NHa, -(Ci-s-alkylen)-O-(Ci-3-
alkyl), -O-Het,

gbc nay tiy y con duoc thé bdi mot, hai hodic ba phan tir thé X,
trong do mdi mot X duogc chon tir nhém bao gém halogen, oxo, -Ci-4-alkyl,
-0-Cj.4-alkyl, -Ci-4-haloalkyl, -O-(Ci4-alkylen)-Het, Het, Hetaryl, -NHo,

trong d6 phan tir thé X tiy ¥ con duoc thé boi mot, hai hodc ba phan tir thé ciia
nhém dugce chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-
butyl,

hoic trong d6 R! la:
b) phenyl,
géc nay tiy y con dugc thé bi mot, hai hoic ba phén tir thé Z,

trong doé mdi mot Z 1a mot phén tir thé duoc chon tir nhém bao gém, -CN,
halogen, -C1-¢-alkyl, -(C1.3-alkylen)-Hetaryl, -(Ci-3-alkylen)-Het, -Ci-¢-haloalkyl,
xycloalkyl 3 dén 7 canh, Het, Hetaryl,

géc nay tuy y con dugc thé boi mét, hai hoidc ba pha‘in tir thé X,
trong do mdi mot X dugc chon tir nhém bao gém halogen, oxo va -Ci4-alkyl,

va muoi duoc dung ciia cac hop chat néu trén.
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19. Hop chét ¢6 cong thirc 1¢ hodc c6 cong thirc 1¢’ theo diém 17 hodc 18, trong d6

R! 1a:
di vong thom mét vong 5 dén 6 canh c6 1, 2 hodc 3 nguyén tr khac loai ma mdi
nguyén tir doc 1ap v6i nhau dugc chon tir nhém bao gdm N, O va S,

hoac di vong thom hai vong 9 dén 11 canh ¢c6 1, 2, 3 hoic 4 nguyén tir khac loai ma

mdi nguyén tir doc 1ap véi nhau duoc chon tir nhém bao gém N,Ovas,

trong d6 gbc R! nay dugc gin véi phan con lai cia phén tir théng qua nguyén tir C hodc

thong qua nguyén tir N va tity y con duoc thé boi mét, hai hodc ba phan tir thé Z,
trong d6 mdi mot Z 13 mot phén tir thé dugc chon tir nhém bao gdm

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-0-Ci-6-alkyl, -Ci-6-haloalkyl, xycloalkyl 3 dén 7 canh, Het, Hetaryl, -CO-N(CHs),, -
CO-NHCH3, -CO-NH3, -(Ci-3-alkylen)-O-(Ci.3-alkyl), -O-Het,

gbc nay tiy ¥ con dugc thé boi mot, hai hodc ba phan tir thé X,

trong dé mdi mdt X duoc chon tir nhém bao gE‘)m halogen, oxo, -Ci.4-alkyl, -O-C1.4-

alkyl, -Ci4-haloalkyl, -O-(C1.4-alkylen)-Het, Het, -NHo,

trong d6 phan tir thé X tiy y con dugc thé boi mot, hai hodic ba phan tir thé cia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi dugc dung ctia cac hop chét néu trén.
20. Hop chét c6 cong thirc 1¢ hodc c6 cong thirc 1¢” theo diém 17, trong do6:

R! duge chon tir nhém bao gdm pyridinyl, pyrimidinyl, pyrazinyl, pyrolyl, imidazolyl,
pyrazolyl, thiophenyl, furanyl, pyrazolopyridinyl, indazolyl, thiazolyl, imidazo-
pyridinyl va indolyl,

trong d6 gbc R! nay duoc gén v6i phan con lai ciia phan tr thong qua nguyén tir C hodc

thong qua nguyén ti N va tlly y con duoc thé béi mot, hai hodic ba phin tir thé Z,
trong d6 mdi mdt Z 1a mot phén tir thé dugc chon tir nhém bao gbm:

-OH, oxo, -CN, halogen, -metyl, -etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
-O-metyl, -O-etyl, O-propyl, O-butyl, -Ci.3-haloalkyl,xycloalkyl 3, 4, 5 hodc 6 canh,
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Het, Hetaryl, -CO-N(CH3)2, -CO-NHCH3, -CO-NH,, -(Ci-3-alkylen)-O-(Ci-3-alkyl), -O-
Het,

gbc nay tiy v con dugc thé boi mot, hai hodc ba phan tir thé X,

trong do mdi mdt X duge chon tir nhéom bao gém halogen, oxo, -Ci4-alkyl, -O-Ci4-

alkyl, -Ci.s-haloalkyl, -O-(Cis-alkylen)-Het, Het, -NHoa,

trong d6 phan ti thé X tiy ¥ con duogc thé boi mot, hai hodc ba phén tt thé cia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mudi dugc dung cia cac hop chit néu trén.

21. Hop chét c6 cong thirc 1¢ hodc ¢6 cong thire 1¢’ theo diém 17, trong d6:

R! 14 phenyl,

gbe nay tiry ¥ con duoc thé bi mot, hai hogc ba phén tir thé Z,

trong d6 mdi mot Z 1a mot phan tix thé dugc chon tir nhém bao gﬁ“)m

-OH, oxo, -CN, halogen, -C1.¢-alkyl, -O-Ci.6-alkyl, -C1.¢-haloalkyl, xycloalkyl 3 dén 7
canh, Het, Hetaryl, -CO-N(CH3);, -CO-NHCH3;, -CO-NHa, -(Cis-alkylen)-O-(Ci.3-
alkyl), -O-Het,

gbc ndy tlry ¥ con dugce thé béi mot, hai hodc ba phéan tir thé X,

trong d6 moi mot X duge chon tir nhom bao gém halogen, oxo, -Cis-alkyl, -O-Ci.4-
alkyl, -Ci4-haloalkyl, -O-(Ci4-alkylen)-Het, Het, -NHo,

trong d6 phan tir thé X thy v con dugc thé béi mot, hai hodc ba phan tir thé cia nhém

duoc chon tir oxo, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl va tert-butyl,
va mubi duge dung cua cac hop chét néu trén.

22. Hop chét c6 cong thirc 1c hodc ¢ cong thirc 1c’ theo diém 17, trong d6 hop chét

nay dugc chon tir nhém bao gom:
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va mudi duoc dung cua cac hop chat néu trén.

23. Hop chét c6 cong thirc 1c hodc ¢6 cong thie 1c’ theo diém 17, trong d6 hop cht
nay la:

H Khong ddi xting

24. Hop chit c6 cong thirc 1c hodc c6 cong thirc 1¢’ theo diém 17, trong d6 hop chét

nay la:
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H O Khéng dbi ximg
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25. Hop chét ¢6 cong thirc 1c hodc c6 cong thirc 1c’ theo diém 17, trong d6 hop chét
nay la:

Khéng dbi ximg

26. Hop chét c6 cong thic 1c hodc c6 cong thirc 1c’ theo diém 17, trong d6 hop chét

Y O
NE
O
—~<
—N
\N/
a —
/N :
=N

27. Mudi dugc dung ctia hop chat theo diém bét ky trong sd cac diém 23, 24, 25 hoic
26.

nay la:

Khéng déi xung

28. Hop chét trung gian dugc chon tir nhém bao gdm:

hop chét ¢ cong thirc 6:
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hop chét c6 cong thirc 7:

hop chét ¢6 cong thirc 8:

va hop chit c¢6 cong thire 11:
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11
trong d6 R' nhu duoc xé4c dinh trong diém 1 va trong d6 Hal 14 Cl hoic Br,
va trong d6 X 1a -B(OH),, pinacol este ctia axit boronic, -trifloborat hodc -SnBus,

va trong d6 PG 1a nhém bao vé dugc chon tir nhém bao gém benzyl, 1-phenyletyl,
1-(4-metoxyphenyl)etyl.

29. Hop chét trung gian 12 hop chit c6 cong thic 10.2:
H

Bripo.

30. Duoc phém, khac biét & chd, duge phém nay chira mdt hodc nhiéu hop chét theo

theo diém bét ky trong sb cac diém tir 1 dén 27 va ta duge duge dung.

31. Duoc phém, khac biét & chd, duoc phém nay chira mét hodc nhiéu hop chét theo
theo diém bat ky trong sb cac diém tir 1 dén 27 két hop v&1 mot hoat chét duge chon tir
nhém bao gdm cic chit khang cholin, chdt huéng giao cim betamimetic,
corticosteroit, chit ¢ ché PDE4, chit trc ché EGFR, chit ddi khang LTD4, chit uc
ché CCR3, chit trc ché iNOS, chat d6i khang CRTH2, chét @c ché enzym HMG-CoA
reductaza va NSAID.
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