(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0029641

C07D 403/12; A61K 31/4439; A61K (13) B
31/496; A61K 31/5377; A61K 31/541;
(51) C07D 417/12; CO7D 401/12; CO7D
403/14; CO7D 413/12; A61K 31/415;
CO07D 231/14

(21) 1-2017-02802 (22) 22/12/2015

(86) PCT/US2015/067359 22/12/2015 (87) W02016/106309 30/06/2016

(30) 62/096,308 23/12/2014 US

(45) 25/10/2021 403 (43) 27/11/2017 356A

(73) AXIKIN PHARMACEUTICALS, INC. (US)
6185 E. Cornerstone Court, Suite 106, San Diego, CA 92121, United States of
America

(72) LY, Tai, Wei (US).

(74) Congty TNHH TAm nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) HOP CHAT UC CHE KINAZA 3,5-DIAMINOPYRAZOL VA DUGC PHAM
CHUA HQP CHAT NAY

(57) Séng ché dé xuit 3,5-diaminopyrazol, vi du, cac hop chit co cong thtrc II-a, ma hiru

dung dé diéu bién hoat tinh kinaza dugc diéu chinh & bénh phéi tac nghén man tinh

(COPD), va dugc phdm cua chung. Sang ché con mo ta phuwong phéap st dung ching dé

diéu tri, phong ngtra, hodc cdi thién mdt hodc nhiéu triéu chung cua roi loan, bénh, hoic

tinh trang trung gian b1 kinaza RC.
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Linh vwe ki thuit dwoc dé cap

Sang ché d& xuit 3,5-diaminopyrazol ma hitu dung dé diéu bién hoat tinh cua
kinaza dugc diéu chinh & bénh phéi tc ngh&n man tinh (kinaza RC), va dugc phém
ctia ching. Sang ché con d& xuét phwong phap sir dung ching dé diéu tri, phong ngira,
hodc cai thién mdt hodc nhiéu triéu ching cua rdi loan, bénh, hodc tinh trang trung

gian bai kinaza RC.
Tinh trang k§ thuét ciia sang ché

Kinaza dugc diéu chinh & bénh phdi tic nghén man tinh (kinaza RC) lién quan
chit ch& t6i MAPKKK3, ma diéu chinh truc tiép cac con dudong cua protein kinaza
hoat héa cing thing (SAPK) va protein kinaza diéu bién tin hiéu ngoai té bao (ERK)
bang cach hoat hoa SEK va MEK1/2, tuong tng. Xem, sang ché My sb 7,829,685.
Kinaza RC 1a chét hoat h6a nguoc dong trong dong thac truyén tin hiéu kinaza MAP,
c6 kha nang phosphoryl hoa céc kinza kinaza MAP nhu MKK4 va MKK6. Su hoat
héa cia MKK4 dan dén su phosphoryl hoa cta kinaza MAP kiéu JNK, din dén sy
phosphoryl hoa ctia c-Jun va do dé sy hoat héa ctia phirc tdc nhan phién ma AP-1. Két
qua 13, tang tao interleukin-8, din dén tuyén mo cua té bao viém, nhu bach cu trung
tinh. Viéc hoat héa cia MKK6 dan dén sy phosphoryl hoa kinaza MAP kiéu p38, ma
quan trong trong viéc hoat hoa ciia d4p tmg mién dich va chét diéu bién chinh cua biéu
hién xytokin d& viém. Su biéu hién ciia cing thing té bao, viéc hoat hoa cta nhan t6
phién m4, va tao thira interleukin-8 1a cac déc diém cta nhiéu bénh viém. Do d6, viéc
diéu bién hoat tinh cua kinaza RC c6 thé tiém nang 1a c6 1gi cho bénh nhan véi cac
bénh viém.

Kinaza RC da thé hién dwoc biéu hién cao trong phdi va khi quan. Mot sb trong
céc thé trinh tu dugc bié hién cia kinaza RC & nguoi cling dugc biéu hién trong té bao
biéu mo6 phdi va trong té bao biéu méd xo nang phdi nguyén phat. Phan tich gen chip
ciia bénh nhan méc bénh phé)i tic nghén man tinh (COPD) thé hién 12 kinaza RC ting
1én trong phdi ciia bénh nhan COPD. O mtc té bao, thé hién rang biéu hién cua kinaza

RC dugc ting cudng didu chinh dap ung lai cang thing ting thidm thau hodc oxy hoa.
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Vi du, biéu hién cta kinaza RC trong té bao ting dang ké sau khi phoi 16 ra kali clorua
hodc hydro peroxit. Kali clorua dwa té bao dén cing thing ting thdm thiu. Hydro
peroxit dua té bao dén cing thing oxy héa, ma 1am suy yéu kha ning cua céc t& bao B
kich thich té bao T cy thé. Viéc ting cudng didu chinh nay cia kinaza RC trong té bao
dap ung lai cang thing ting thdm thiu va oxy hoa dé xuét ring biéu hién cao hon cia
kinaza RC trong phdi ctia bénh nhan COPD c6 thé 13 két qua cta cing thing t& bao
gdy ra bdi cac chit kich thich trong khéi thudce 14 hodc cac cing thing giy ra boi déap
g viém d6i véi cac chét kich thich nay.

Do d6, cac chét tc ché kinaza RC 13 hitu dung tiém ning d6i véi didu tri bénh

viém, bao gdm COPD.

Janus Kinaza (JAK) 13 ho cta tyrosin kinaza khong thu thé, ndi bao ma chuyén
dbi cac tin hiéu trung gian xytokin thong qua con dudng tin hiéu JAK/STAT. Ho nay,
bao gbm JAK1, JAK2, JAK3 va TYK2 (tyrosin kinaza 2), dugc mb ta 1an dAu tién hon
20 nam trudc, nhung su phirc tap dudi su hoat héa, diéu bién va cac chirc ning truyén
tin hiéu nhiéu hudng ctia chung van dang dugc khai thac. Xem, vi du, Babon va cong
su, Biochem J. 2014; 462(1), 1-13. Chtrc niang JAK-STAT dut doan hodc 161 loan c6
thé gy ra nhiéu rbi loan, bao gdm hoi chimg suy gidm mién dich va ung thu.
Aaronson va cdng su, Science 2002, 296, 1653—-1655. Théach thirc ban dau voi hu hét
chuong trinh chét Gc ché kinaza nhim dén chi bio khong ung thw 13 d¢é xac dinh murc
do6 chon loc cAn so véi kinome ma s& gi6i han kinaza khéng nham dich gy ra tac dung
phu ctia thudc tiém ning. Chi dinh trong lya chon hop chét so v6i kinome 13 khé khan
do céu triic bao quan cao trong vi tri hoat tinh kinaza. Xem, vi dy, Rokosz va cdng su,
Expert Opin. Ther. Targets 2008, 12(7) 883-903; Bhattacharya va codng su,
Biochemical and Biophysical Research Communications 2003, 307, 267-273.

Do phé hity con duong JAK-STAT c6 thé din dén nhitng tic dung phu khéng
mong mudn, viéc phat trién liéu phép chita bénh ma c6 thé e ché bidu hién kinaza RC

trong khi anh hudng rat it dén chtrc ning ciia JAK 14 rat quan trong.
Ban chét k§ thuit ciia sang ché

Muc dich cia sang ché 13 d& xuét hop chét 3,5-diaminopyrazol cé cong thirc II-
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hoic chit ddng phan 1ap thé, chit ddng phan ddi hinh, hdn hop cia cic chit
ddng phan ddi hinh, hdn hop ciia céc chit ddng phéan phi dbi hinh, hoic bién thé ddng

vi ciia ching; hodc mudi, solvat, hoic hydrat duoc dung ciia ching; trong do:
mdi R? va R? doc 18p 1a Ci-6 alkyl hodc Cs.10 xycloalkyl;

trong d6 mdi alkyl hoic xycloalkyl tiy y dugc thé bing mot hodc nhidu Cig

alkyl, va heteroxyclyl tuy y dugc thé bang mot hodic nhidu Ci. alkyl hodc oxo; va;
nlal,2, 3,4, hodc 5.

Sang ché con dé xuét duoc phdm bao gdm hop chéit duge boc 16 & day, vi du,
hop chét c6 cong thic II-a, bao gbm chét ddng phan 1ap thé, chit dong phan dbi hinh,
hdn hop cta cac chit ddng phan d6i hinh, hdn hop cia cac chit ddng phéan phi dbi hinh,
hodc bién thé ddng vi ciia chung; hosic mubi, solvat, hodc hydrat dugce dung ciia chiing;
va mot hodic nhidu t4 duoc duge dung. Duge phdm c6 thé dugc bao ché dé st dung
don lidu. Dugc phim c6 thé duoc bao ché & dang lidu qua duong miéng, ngoai dudng
ti€u hoa, hodc trong tinh mach. Dang lidu luong qua dudng miéng cod thé 13 vién nén

hoac vién nang. Dugc phém cling c6 thé chira chét tri liéu thr hai.

Séang ché con d& xuit hop chat dugc boc 16 & ddy, vi du, hop chit cé cong thirc
II-a, bao gdm chit ddng phén lap thé, chit ddng phan d6i hinh, hdn hop ciia cic chét
dbng phan dbi hinh, hdn hop cta cic chit ddng phan phi dbi hinh, hoic bién thé ddng
vi cia chung; hodc mudi, solvat, hodc hydrat dugc dung ctia ching dé str dung trong
~ phuong phap diéu tri, phong ngira, hogic cai thién mot hogic nhiéu triéu ching cua rbi
loan, bénh, hodc tinh trang trung gian boi té bao wa eozin; rdi loan, bénh, hoic tinh
trang trung gian bdi bach ciu ua bazo; rdi loan, bénh, hoic tinh trang trung gian bdi té

bao 16n; hodc bénh viém & mot doi tugng.

Sang ché con dé xuit phwong phép in vitro diéu bién hoat tinh ciia kinaza RC,

-4-



29641

bao gbém viéc cho kinaza RC tiép xtic v6i hop chét dugc boc 16 & day, vi du, hop chét
c6 cong thire I, bao gdm chat ddng phan 1ap thé, chit ddng phan d6i hinh, hdn hop cua
cac chit ddng phan dbi hinh, hdn hop cua cac chit ddng phan phi déi hinh, hodc bién

thé dé)ng vi cua ching; hoac mudi, solvat, hodc hydrat dugc dung cia ching.
M ta chi tiét sang ché
Dé gitp hidu sang ché dwoc mé ta & day, cac thuat ngit duge xac dinh dudi day.

Thong thudng, danh phdp dugc st dung & diy va quy trinh thi nghiém trong
héa hoc hitu co, héa dugc, va dugc ly duge mo td & day la da biét va duoc sir dung
thong thuong trong linh vuc. Trir khi ¢6 chi dinh khAc, tit ca cAc thuat ngit k§ thuét va
khoa hoc dugc sit dung & diy nhin chung c¢é ciing nghia nhu thudng duge hiéu béi

chuyén gia trong linh vuc ma séng ché thudc ve.

Thuat ngir “ddi twong” dé cap dén dong vat, bao gdm, nhung khéng giéi han &,
dong vét linh trudong (vi du, ngudi), bo, lon, ctru, dé, ngua, cho, meo, thod, chudt, hodc
chudt nhét. Cac thuét ngit “dbi tuong” va “bénh nhan” dugc st dung hoan dbi & day
vién din dén, vi dy, dbi twong dong vat c¢6 vi, nhu dbi twong ngudi, theo mot phwong
an, nguoi.

Cac thuat ngit “didu tri”, “viéc diu tri”, va “su diéu tri” c6 nghia 1a bao g@)m
lam nhe hodc loai bd 161 loan, bénh, hoic tinh trang, hodc mdt hodc nhiéu triéu ching
lién quan dén rbi loan, bénh, hoic tinh trang; hodc 1am nhe hodc ti¢t trir chinh (céc)
nguyén nhan cua rbi loan, bénh, hoc tinh trang.

99 €6

Céc thuét ngit “phong ngira”, “viéc phong nglra”, va “sy phong ngra” cé nghia
12 bao gdm phuong phap lam cham va/hodc ddy xa s khéi phét ctia r6i loan, bénh,
hoic tinh trang, va/hodc tri€u ching di kém cla nd; ngén chin d6i tuong khoi mic rbi
loan, bénh, hodc tinh trang; hodc gidm nguy co d6i twong méc rdi loan, bénh, hoic tinh

trang.

Thut ngit “luong c6 hiéu qua chita bénh” c6 nghia la bao gém lugng cua hop
chit ma, khi duogc dung, du dé ngédn nglra su phat trién cua, hoic gidm nhe dén murc d6
nao d6, mot hodc nhiéu triéu chimg ciia 161 loan, bénh, hoic tinh trang dugc diéu tri.
Thuat ngft “luong c6 hiéu qua chita bénh” con dé cap dén lugng ciia hop chét du dé

goi ra dap g sinh hoc hodc y hoc ctia phén tir sinh hoc (vi dy, protein, enzym, ARN,
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hodc ADN), té bao, md, hé théng, dong vat, hodc ngudi, ma dang dugc tim kiém boi

nha nghién ciru, béc s§ thi y, y s§, hoic thdy thudc 14m sang.

Thuat ngtt “ICso” hodic “ECso” d& cap dén luong, ndng dd hodc lidu ding cua

hop chét ma can 50% trc ché dap tng tdi da trong thir nghiém danh gia dap Gmg nay.

Thuét ngit “CCso” dé cép dén Iugng, ndng dd hoic lidu ding ciia hop chit ma
tao ra 50% gidm kha ning sinh tdn cta vét chi. Theo mot sb phuong an nhét dinh,
CCsp ctia hop chét 1a lugng, nET)ng d6 hoic lidu dung cda hgp chit can dé gidm di kha
ning sinh tdn ctia té bao dugc xir 1y bing hop chit 50%, so véi cac té bao khong duge
xtt 1y bang hop chit.

99 66

Thudt ngit “chét mang dugc dung”, “t4 dugc dugc dung”, chét mang sinh ly
dung”, hodc “t4 duoc sinh Iy dung” d& cdp dén vit liéu, ché phidm, hodic chit din thubc
dugc dung, nhu chit don, chét pha lodng, dung moi, hodc vit li€u két nang 1dng hodc
rin. Theo mdt phwong 4n, mdi thanh phan 13 “dugc dung” cé y nghia 14 thich hop véi
céc thanh phin khac cua duge phim, va thich hop dé dung tiép xtc véi mé hoic co
quan cia ngudi va dong vat ma khong quéa doc, kich thich, dap tmg di tng, sinh mién
dich, hodc vin dé& khac hoic bién ching, tmg véi ty 16 loi ich/nguy co hop ly. Xem,
Remington: The Science and Practice of Pharmacy, tai ban lan th@ 21; Lippincott
Williams & Wilkins: Philadelphia, PA, 2005; Handbook of Pharmaceutical Excipients,
t4i ban 1an thir 6; Rowe va cdng su, Eds.; The Pharmaceutical Press and the American
Pharmaceutical Association: 2009; Handbook of Pharmaceutical Additives, 3rd ed.;
Ash and Ash Eds.; Gower Publishing Company: 2007; Pharmaceutical Preformulation
and Formulation, tai ban 1an tht 2; Gibson Ed.; CRC Press LLC: Boca Raton, FL,
2009.

Thuat ngit “khoang” hoic “xAp xi” nghia 13 sai s6 chip nhan dugc cho gia tri cu
thé nhu duoc x4c dinh bdi chuyén gia trong linh virc, ma phu thuéc mot phin vao céc
gia tri dugc do hodc xac dinh. Theo mdt sb phuong 4n nhét dinh, thuat ngt “khoang”
hodc “Xép xi” nghia 1a trong khoang sai léch tiéu chudn 1, 2, 3, hodc 4. Theo mdt sb
phwong 4n nhét dinh, thuat ngtt “khoing” hoic “x&p xi” nghia 1 trong khoang 50%,
20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, hodc 0,05% cua gia

tri hoac khoang dugc cho.

Cac thudt ngit “thanh phén hoat tinh” va “chit hoat tinh” d& cép dén hop chét,

-6-
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ma dugc dung, mdt minh hodc Kkét hop véi mot hodc nhiéu t4 duge duge dungcho ddi
tugng dé didu tri, phong ngira, hoic cai thién mét hodc nhidu tridu ching cia rbi loan,
bénh, hoic tinh trang. Nhu duoc sir dung & ddy, “thanh phan hoat tinh” va “chét hoat
tinh” ¢ thé 13 chit déng phan hoat tinh quang hoc hoic bién thé ddng vi ctia hop chét

duge mo ta & day.

Céac thuét ngit “thudc”, “tac nhan chita bénh”, va “tac nhan hoéa hoc tri liéu” @&
cép dén hop chat, hodc duge pham cta chung, ma dugc dung cho doi tugng d€ dicu tri,
phong nglra, hodc cai thi¢n mdt hodc nhicu tri€u chiing cia roi loan, bénh, hodc tinh

trang.

Thuat ngt “alkyl” dé cap dén géc hydrocarbon héa tri mot bdo hoa mach théng
hodic mach nhanh, trong d6 alkyl tiy ¥ dugc thé bing mot hodc nhiéu nhém thé Q nhu
dwoc mo ta & ddy. Vi du, Ci.6 alkyl dé cap dén gbc hydrocarbon hoa tri mot béo hoa
mach thing c6 tir 1 dén 6 nguyén tir cacbon hodc gdc hydrocarbon héa tri mot bdo hoa
mach nhénh c6 tir 3 &n 6 nguyén tir cacbon. Theo mdt s& phuong 4n nhét dinh, alkyl
la géc hydrocarbon héa tri mdt bdo hoa mach théng ma ¢ tir 1 dn 20 (Ci-20), 1 dén 15
(C1.15), 1 d@n 10 (C1-10), hodc 1 dén 6 (Ci.6) nguyén tir cacbon, hodc gbc hydrocarbon
hoéa tri mot bao hoa mach nhanh c6 tir 3 dén 20 (Cs-20), 3 dén 15 (Cs.15), 3 dén 10 (Cs.
10), hodc 3 dén 6 (Cs.6) nguyén tir cacbon. Nhu duge st dung & ddy, cac nhom Cis
mach thing va Cs.s alkyl mach nhénh con goi 13 “alkyl bac thdp”. Cac vi du ciia nhém
alkyl bao gdm, nhung khéng gii han &, metyl, etyl, propyl (bao gdm tit ca cac dang
dbng phan), n-propyl, isopropyl, butyl (bao gbm tat ca cac dang ddng phén), n-butyl,
isobutyl, sec-butyl, t-butyl, pentyl (bao gbm tat ca cac dang ddng phan), va hexyl (bao

gOm tit c4 cac dang dOng phén).

Thuat ngtt “alkenyl” dé cap dén géc hydrocarbon héa tri mdt mach thing hoic
mach nhanh, ma chita mot hodc nhiéu, theo mot phuong &n, mot dén nam, theo mot
phuong 4n khac, mot, (cac) lién két ddi cacbon-cacbon, trong d6 alkenyl tlly v duoc
thé bang mot hodc nhidu nhém thé Q nhu dwgc md ta & ddy. Thuat ngit “alkenyl” bao
gbm cac gbc c6 clu hinh “cis” hodc “trans” hoic hdn hop ciia ching, hoic tiy ¥, cu
hinh “Z” hodc “E” hodc hdn hop ciia chung, nhu dugc hiéu béi chuyén gia trong linh
vuc. Vi dy, Ca.6 alkenyl dé cap dén géc hydrocarbon héa tri mdt khong bado hoa mach

thing c6 tir 2 dén 6 nguyén tir cacbon hogc gbc hydrocarbon hoa tri mot khong bio
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hoa mach nhéanh c6 tir 3 dén 6 nguyén tr cacbon. Theo mdt s6 phuong an nhét dinh,
alkenyl 13 gbc hydrocarbon héa tri mdt mach thing c6 tir 2 dén 20 (Ca-20), 2 dén 15
(Ca-15), 2 dén 10 (Ca-10), hodc 2 dén 6 (Cz.6) nguyén tir cacbon, hodc gbc hydrocarbon
hoéa tri mot mach nhanh c6 tir 3 dén 20 (Cs-20), 3 dén 15 (Cs-15), 3 dén 10 (Cs-10), hodc 3
dén 6 (Cs.6) nguyén tir cacbon. Céc vi du ctia cdc nhém alkenyl bao gdm, nhung khéng

gidi han &, ethenyl, propen-1-yl, propen-2-yl, alyl, butenyl, va 4-metylbutenyl.

Thuét ngtr “alkynyl” d& cap dén gdc hydrocarbon héa tri mét mach thing hoic
mach nhanh, ma chira mét hodc nhidu, theo mét phuong 4n, mdt dén nim, theo mot
phuong 4n khéac, mot, (cac) lién két ba cacbon-cacbon, trong d6 alkynyl tiy ¥ dugc thé
bing mot hoic nhiéu nhém thé Q nhu dugc mé ta & ddy. Vi du, Ca-s alkynyl d& cap
dén gbc hydrocarbon hoa tri mot khong bio hoa mach thing c6 tir 2 dén 6 nguyén ti
cacbon hoic géc hydrocarbon héa tri mot khong bdo hoa mach nhanh cé tir 3 dén 6
nguyén tir cacbon. Theo mdt sé phuong 4n nhat dinh, alkynyl 13 gbc hydrocarbon héa
tri mot mach thing c6 tir 2 dén 20 (C2-20), 2 dén 15 (Ca-15), 2 dén 10 (Ca-10), hodc 2 dén
6 (Ca-6) nguyén tir cacbon, hodc gbc hydrocarbon héa tri mét mach nhanh c6 tir 3 dén
20 (C3-20), 3 dén 15 (C3.15), 3 dén 10 (C3.10), hodc 3 dén 6 (C3.6) nguyén tir cacbon. Céc
vi du cia cdc nhém alkynyl bao gdm, nhung khong gi6i han &, ethynyl (-C=CH),
propynyl (bao gdm tit ca cic dang dong phan, vi du, 1-propynyl (-C=CCHj3) va
propargyl (-CH2C=CH)), butynyl (bao gbm tat ca cic dang ddng phén, vi dy, 1-butyn-
1-yl va 2-butyn-1-yl), pentynyl (bao gdm tat ca cic dang ddng phan, vi dy, 1-pentyn-1-
yl va 1-metyl-2-butyn-1-yl), va hexynyl (bao gdm tét c4 c4c dang ddng phén, vi dy, 1-
hexyn-1-yl).

Thuft ngit “xycloalkyl” dé cap dén gbc hydrocarbon héa tri mot mach vong,
trong d6 xycloalkyl tiry ¥ duoc thé bing mot hoic nhiu nhém thé Q nhu dwoc md ta &
day. Theo mdt phuong 4n, cdc nhom xycloalkyl cé thé bdo hoa hoic khong bio hoa
nhung khong thom, va/hodc xo0dn, va/hodc khong xodn, va/hodc bic ciu, va/hoic
| khong béc ciu, vi/hoic nhém hai vong dung hgp. Theo mdt s6 phuong 4n nhét dinh,
xycloalkyl c¢6 tir 3 dén 20 (Cs-0), tir 3 dén 15 (Cs.15), tir 3 dén 10 (Cs-10), hodc tir 3 dén
7 (Cs.7) nguyén tit cacbon. Cac vi du ctia cdc nhom xycloalkyl bao gbdm, nhung khong
giGi han ¢, xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl,
xyclohexenyl, xyclohexadienyl, xycloheptyl, xycloheptenyl, bixyclo[2.1.1]hexyl,
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bixyclo[2.2.1]heptyl, decalinyl, va adamantyl.

Thuét ngit “aryl” dé cdp dén nhém thom don vong héa tri mot va/hodc nhém
thom da vong héa tri mot ma chira it nhit mot vong cacbon thom, trong d6 aryl tiy y
dugc thé bing mot hoic nhidu nhém thé Q nhu dwgc md ta & ddy. Theo mét sb
phuong 4n nhét dinh, aryl c6 tir 6 dn 20 (Ce-20), tir 6 dén 15 (Ce.15), hodc tir 6 dén 10
(Cs.10) nguyén ti trén vong. Cac vi du clia cac nhém aryl bao gdm, nhung khong gi6i
han &, phenyl, naphthyl, fluorenyl, azulenyl, anthryl, phenanthryl, pyrenyl, biphenyl,
va terphenyl. Aryl con d& cap dén vong cacbon hai vong hodc ba vong, trong d6 mot
trong sb cac vong 13 thom va cac vong khéc trong d6 c6 thé 13 bao hoa, khong bdo hoa
mot ph?m, hodc thom, vi duy, dihydronaphthyl, indenyl, indanyl, hodc
tetrahydronaphthyl (tetralinyl). |

Thuat ngit “aralkyl” hodc “arylalkyl” dé cap dén nhom alkyl héa tri mét duoc
thé bing mdt hodc nhiu nhém aryl, trong d6 aralkyl hoidc arylalkyl tiy v dugc thé
bing mot hodc nhidu nhém thé Q nhu duge md ta & day. Theo mét s& phuong an nhét
dinh, aralkyl c6 tir 7 dn 30 (C7-30), tir 7 dén 20 (C7-20), hoiic tir 7 dén 16 (C7.16) nguyén
tir cacbon. Céc vi du cia cdc nhém aralkyl bao gdm, nhung khong gi6i han &, benzyl,

2-phenyletyl, va 3-phenylpropyl.

Thuéat ngit “heteroaryl” dé cap dén nhém thom don vong héa tri mét hodc nhém
thom da vong hoa tri mot ma chia it nhdt mot vong thom, trong dé it nhit mot vong
thom chita mot hodc nhiéu di nguyén tir doc 1p duge chon tir O, S, N, va P trén vong.
Céc nhom heteroaryl dugce lién két v6i phin con lai cia phan tir thong qua vong thom.
M&i vong ctia nhém heteroaryl c6 thé chita mot hodc hai nguyén tir O, mot hodc hai
nguyeén tir S, mot dén bdn nguyén tr N, vad/hodc mot hodc hai nguyén tix P, véi diéu
kién 12 téng s6 di nguyén tir trong mbi vong 12 bdn hodc it hon va mdi vong chira it
nhit mot nguyén tir cacbon. Theo mét sd phuong 4n nhit dinh, heteroaryl ¢6 tlr 5 dén
20, tir 5 dén 15, hodc tir 5 dén 10 nguyén td trén vong. Céc vi du clia cic nhom
heteroaryl don vong bao gdm, nhung khdéng giéi han &, furanyl, imidazolyl,
isothiazolyl, isoxazolyl, oxadiazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl,
pyridazinyl, pyridyl, pyrimidinyl, pyrolyl, thiadiazolyl, thiazolyl, thienyl, tetrazolyl,
triazinyl, va triazolyl. Cac vi du clia cdc nhém heteroaryl hai vong bao gdm, nhung

khong giéi han &, benzofuranyl, benzimidazolyl, benzoisoxazolyl, benzopyranyl,
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benzothiadiazolyl, benzothiazolyl, benzothienyl, benzotriazolyl, benzoxazolyl,
furopyridyl, imidazopyridinyl, imidazothiazolyl, indolizinyl, indolyl, indazolyl,
isobenzofuranyl,  isobenzothienyl,  isoindolyl,  isoquinolinyl,  isothiazolyl,
naphthyridinyl, oxazolopyridinyl, phthalazinyl, pteridinyl, purinyl, pyridopyridyl,
pyrolopyridyl, quinolinyl, quinoxalinyl, quinazolinyl, thiadiazolopyrimidyl, va
thienopyridyl. Céc vi du ctia cdc nhém heteroaryl ba vong bao gbm, nhung khéng gi6i
han &, acridinyl, benzindolyl, carbazolyl, dibenzofuranyl, perimidinyl, phenanthrolinyl,
phenanthridinyl, phenarsazinyl, phenazinyl, phenothiazinyl, phenoxazinyl, va
xanthenyl. Theo mdt sb phuong 4n nhét dinh, heteroaryl tily ¥ dugc thé bing mot hoic

nhiéu nhém thé Q nhu duge mé ta & day.

Thuét ngit “heteroaralkyl” hoic “heteroarylalkyl” dé cAp dén nhom alkyl hoa tri
mot duge thé bing mot hoiic nhidu céc nhém heteroaryl, trong d6 mdi alkyl va
heteroaryl 13 nhu dwoc x4c dinh & ddy. Theo mét s6 phwong an nhit dinh,
heteroaralkyl tly v dugc thé bing mét hodc nhiéu nhém thé Q nhu dugc mb ta & day.

Thuét ngit “heteroxyclyl” hodic “dj vong” dé cap dén hé vong khong thom don
vong héa tri mot hodc hé da vong héa tri mdt ma chira it nhat mot vong khong thom,
trong d6 mot hoic nhiéu trong sd nguyén tir trén vong khong thom 13 di nguyén tir doc
14p dugc chon tir O, S, N, va P; va nguyén tr trén vong con lai 1a nguyén tir cacbon.
Theo mot sb phuong 4n nhét dinh, heteroxyclyl hodc nhém di vong c6 tir 3 dén 20,
from 3 dén 15, tir 3 dén 10, tir 3 dén 8, tir 4 dén 7, hoc tir 5 dén 6 nguyén tir trén vong.
Nhém heteroxyclyl dugc lién két véi phan con lai ciia phan tir thong qua vong khong
thom. Theo mot sé phwong an nhit dinh, heteroxyclyl 12 hé vong don vong, hai vong,
ba vong, hodc bdn vong, ma cb thé 13 xoén, dung hop, hoic bic cdu, va trong do
nguyén tr nito hodc luu huynh c6 thé duoc oxy hoéa tiy v, nguyén tir nito c6 thé duge
tuy y tao bazo bac bbn, va mot sb vong cO thé 12 bdo hoa, hojic thom mot phén hodc
toan bd. Heteroxyclyl c6 thé dugc gén vao ciu triic chinh & bt ky di nguyén tir hodc
nguyén t cacbon ma tao ra sy tao thanh hop chit 8n dinh. Cac vi du cta cdc nhém di
vong nay bao gdm, nhung khéng gi6i han &, azepinyl, benzodioxanyl, benzodioxolyl,
benzofuranonyl, benzopyranonyl, benzopyranyl, benzotetrahydrofuranyl,
benzotetrahydrothienyl, benzothiopyranyl, benzoxazinyl, B-carbolinyl, chromanyl,

chromonyl, xinnolinyl, coumarinyl, decahydroisoquinolinyl, dihydrobenzisothiazinyl,
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dihydrobenzis'oxazinyl, dihydrofuryl, dihydroisoindolyl, dihydropyranyl,
dihydropyrazolyl, dihydropyrazinyl, dihydropyridinyl, dihydropyrimidiny]l,
dihydropyrolyl, dioxolanyl, 1,4-dithianyl, furanonyl, imidazolidinyl, imidazolinyl,
indolinyl, isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, isochromanyl,
isocoumarinyl, isoindolinyl, isothiazolidinyl, = isoxazolidinyl, = morpholinyl,
octahydroindolyl, octahydroisoindolyl, oxazolidinonyl, oxazolidinyl, oxiranyl,
piperazinyl, piperidinyl, 4-piperidonyl, pyrazolidinyl, pyrazolinyl, pyrolidinyl,
pyrolinyl, quinuclidinyl, tetrahydrofuryl, tetrahydroisoquinolinyl, tetrahydropyranyl,
tetrahydrothienyl, thiamorpholinyl, thiazolidinyl, tetrahydroquinolinyl, va 1,3,5-
trithianyl. Theo mot s6 phuong 4n nhat dinh, heteroxyclyl tity ¥ duoc thé bing mot

hodc nhidu nhém thé Q nhu dugc mo ta & day.

Thuat ngit “heteroxyclylalkyl” dé cip dén nhém alkyl héa tri mot dugc thé
bing mdt hodc nhiéu nhém heteroxyclyl, trong d6 mdi alkyl va heteroxyclyl 1a nhu
duge xac dinh & ddy. Theo mot sb phuong 4n nhit dinh, heteroaralkyl tity y duge thé

béng mot hodc nhiéu nhém thé Q nhu duge md ta & day.

Thuat ngit “alkoxy” dé cap dén —O—alkyl, trong d6 alkyl 1a nhu dwgc xé4c dinh &
day. Vi duy, thuét ngit “Ci.s alkoxy” d& cap dén —O—Ci6 alkyl.

Thuat ngit “halogen”, “halogenua” hodc “halo” dé cap dén flo, clo, brom,
va/hoic ibt.

Thuat ngir “dugc thé tiy y” c6 nghia 1a nhém hoic nhém thé, nhu nhém alkyl,
alkenyl, alkynyl, xycloalkyl, aryl, aralkyl, heteroaryl, hodc heteroxyclyl, c6 thé duogc
thé béng mdt hoc nhiéu nhém thé Q, mbi trong sb chung ddc 1ap dugce chon tur, vi du,
(a) oxo (=0), halo, xyano (—CN), nitro (-NOz), va pentaflosulfanyl (—SFs); (b) Ci-6
alkyl, Cs.¢ alkenyl, Cz.¢ alkynyl, Cs.10 xycloalkyl, Cs.14 aryl, C7.15 aralkyl, heteroaryl,
heteroaralkyl, heteroxyclyl, va heteroxyclylalkyl, mdi trong s6 chung con tiy v duoc
thé bang mot hoic nhiéu, theo mot phuong 4n, mot, hai, ba, hosc bdn, nhém thé Q% va
(c) -B(R®ORY, -B(OR¥ORY, -C(0)R?, —~C(O)OR?, —C(O)NRPR®, —-C(NR¥)NRPR®, —
OR?, —~OC(O)R?, —OC(O)OR?, —OC(O)NRPR®, —OC(=NR*NRP°R®, -OS(O)R?, —
OS(0)2R?, —OS(0)NRPR®, —OS(0),NRPR®, -NRPR¢, —-NR2C(O)RY, —-NR*C(O)ORY, —
NR2C(O)NRPR, -NR2*C(=NRYNRPR¢, -NR2S(0)RY, -NR?$(0),R¢, -NR*S(O)NRR¢,
—NR2S(0),NRPR®, —P(O)R?RY, —P(O)(OR¥RY, —P(0)(OR?)(OR?), —SR?, —S(O)R?, —
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S(0)2R?, —S(O)NRPR®, va —S(0),NRPR¢, trong d6 mdi R?, RP, R¢, va R doc lap 1a (i)
hydro; (ii) Ci alkyl, C2 alkenyl, Cy¢ alkynyl, Cs.10 xycloalkyl, Ce.14 aryl, C7.15
aralkyl, heteroaryl, heteroaralkyl, heteroxyclyl, hodc heteroxyclylalkyl, mdi nhém tiy
y dugc thé b%ng mot hoac nhiéu, theo mot phuong 4n, mdt, hai, ba, hodc bdn, nhém
thé Q% hodc (iii) R® va R°® cing véi nguyén tr N ma ching gin vao tao thanh
heteroaryl hodc heteroxyclyl, tily v duoc thé bing mot hodc nhiéu, theo mét phwong
4n, mot, hai, ba, hodc bdn, nhom thé Q? Nhu dugc st dung & day, tAt c4 cdc nhém ma

¢6 thé duoc thé 13 “duoc thé tiy ¥,” trix khi ¢6 quy dinh cu thé khac.

Theo mdt phuong an, mdi Q? doc 14p dwoc chon tir nhém bao gdm (a) oxo,
xyano, halo, nitro, va pentaflosulfanyl (—SFs); va (b) Cis alkyl, Cs.s alkenyl, Cas
alkynyl, Cs.10 xycloalkyl, C¢.14 aryl, Cr.5 aralkyl, heteroaryl, heteroaralkyl,
heteroxyclyl, va heteroxyclylalkyl; va (c) —-B(R®)OR®E, —-B(OR®)ORE, —C(O)RS, —
C(O)OR®, —C(O)NRRe, —-C(NR°)NRR&, -OR°, —-OC(O)R°, —-OC(O)OR®, -
OC(O)NRfRe, —OC(=NR®)NRRe, —OS(O)R®, —-OS(O):R°, —OS(O)NRRe, -
OS(0),NRRe, -NRR#, -NR°C(O)R", -NR°C(O)OR!, -NR°C(O)NR'ReE, -
NReC(=NRMNRR&, -NR¢S(O)R", -NR°S(0),R", -NR°S(O)NRRE, -NR°S(O);NRR®,
—P(O)RR!, —P(O)(OR®)R!, —P(O)(OR®)(ORY), —SR®, —S(O)R?, —S(0)2R®, —S(O)NR'RE,
va —S(0)NR'RE; trong d6 mdi R®, Rf, Re, va R doc 1ap 1a (i) hydro, Cis alkyl, Ca-
alkenyl, Cy.s alkynyl, Cs.i0 xycloalkyl, Ce.14 aryl, Cr.5 aralkyl, heteroaryl,
heteroaralkyl, heteroxyclyl, hoic heteroxyclylalkyl; hodc (i) Rf va R& cling v6i nguyén

tt N ma chiing gin vao tao thanh heteroaryl ho#c heteroxyclyl.

Céc thuat nglt “hoat tinh quang hoc” va “hoat tinh ddng phan dbi hinh” dé cép
dén tap hop cac phén tir, ma c6 du ddng phan ddi hinh khong it hon khoang 50%,
khong it hon khoang 70%, khong it hon khodng 80%, khong it hon khoang 90%,
khong it hon khoang 91%, khong it hon khodng 92%, khong it hon khoang 93%,
khong it hon khoang 94%, khong it hon khoang 95%, khong it hon khoang 96%,
khong it hon khoang 97%, khong it hon khodng 98%, khong it hon khoang 99%,
khong it hon khoang 99,5%, hodc khong it hon khodng 99,8%. Theo mot s6 phuong 4n
nhét dinh, hop chét bao gdbm khoang 95% hoic nhiéu hon mot chit ddng phan ddi hinh
va khoang 5% hodc it hon chét ddng phan ddi hinh khéc tinh trén tdng khéi lugng cia

raxemat xem Xét.
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Khi mé ta hop chit hoat tinh quang hoc, cic tién t6 R va S dugc ding d& chi
cAu hinh tuyét d6i cta phén tir vé& (cac) tdm khong d6i xtmg cia né. (+) va (-) duoc
ding dé chi su quay quang ciia hop chat, ma 13, huéng trong d6 mit phing cta 4nh
sang bi phan cuc bi quay bai hop chét hoat tinh quang hoc. Tién t6 (-) chi ra ring hop
chét quay trai, tirc 13, hop chét quay mit phing clia 4nh sang bi phén cuc sang trai hodc
nguoc chidu kim ddng hd. Tién td (+) chi ra ring hop chit quay phai, tirc 13, hop chét
quay mit phing clia 4nh sang bi phan cuc sang phai hoic theo chiéu kim dong hd. Tuy
nhién, ddu hiéu cta su quay quang, (+) va (-), khong lién quan dén c4u hinh tuyét déi

cta phan tir, R va S.

Thuét ngit “bién thé ddng vi” dé cap dén hop chét ma chua ty 18 khong tu nhién
ctia chit ddng vi & mot hodc nhidu trong sb céc nguyén tir ma hop thanh hop chét do.
Theo mdt sb phwong an nhét dinh, “bién thé ddng vi” cta hop chét chira cac ty 18
khong ty nhién cia mot hodc nhiéu chét dé)ng vi, bao gém, nhung khéng gidi han &,
hydro (*H), dotori (*H), triti (*H), cacbon-11 (1'C), cacbon-12 (*2C), cacbon-13 (3C),
cacbon-14 (1C), nito-13 (1*N), nito-14 (N), nito-15 (N), oxy-14 (**O), oxy-15
(130), oxy-16 (1°0), oxy-17 (170), oxy-18 (20), flo-17 (*F), flo-18 (*¥F), phospho-31
(*'P), phospho-32 (3?P), phospho-33 (**P), lvu huynh-32 (32S), luu huynh-33 (**S), luu
huynh-34 (3*S), lvu huynh-35 (*3S), Iuu huynh-36 (**S), clo-35 (*Cl), clo-36 (*$Cl),
clo-37 (}7Cl), brom-79 ("Br), brom-81 (*'Br), i6t-123 ('), i6t-125 (1°I), ibt-127
(127D, i6t-129 (1), va i6t-131 (**!I). Theo mot s6 phuong 4n nhét dinh, “bién thé ddng
vi” cta hop chét 13 & dang n dinh, tic 13, khéng phéng xa. Theo mot sd phuong 4n
nhét dinh, “bién thé ddng vi” ciia hop chét chira cac ty 1€ khong ty nhién cia mot hodc
nhidu chét ddng vi, bao gdm, nhung khong giéi han &, hydro (‘H), dotori (*H), cacbon-
12 (*2C), cacbon-13 (13C), nito-14 (**N), nito-15 (’N), oxy-16 (1%0), oxy-17 (70),
oxy-18 (120), flo-17 (VF), phospho-31 (*'P), luu huynh-32 (*2S), luu huynh-33 (*S),
lvu huynh-34 (**S), luu huynh-36 (36S), clo-35 (**Cl), clo-37 (*’Cl), brom-79 (”Br),
brom-81 (*'Br), va i6t-127 (12I). Theo mot s6 phuong 4n nhét dinh, “bién thé dong vi”
ctia hop chét & dang khong dn dinh, tic 13, phong xa. Theo mot s6 phuong &n nhat
dinh, “bién thé ddng vi” cua hop chét chita cac ty 1& khong tu nhién ctia mot hoic
nhidu chét ddng vi, bao gdm, nhung khong gi6i han &, triti (*H), carbon-11 (''C),
cacbon-14 (**C), nito-13 (1*N), oxy-14 (M*0), oxy-15 (1°0), flo-18 (**F), phospho-32
(32P), phospho-33 (3*P), lvu huynh-35 (3*S), clo-36 (*°Cl), i6t-123 (12D), i6t-125 (12°D),
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16t-129 (**1), va 16t-131 (**'I). Can hiéu rang, trong hop chit nhu duoc d& xuit & day,
hydro bét ky c6 thé 1a 2H, nhu vi dy, hodc cacbon bit ky ¢6 thé 1a 3C, nhu vi dy, hodc
nito bt ky c6 thé 13 5N, nhu vi du, va oxy bat ky c6 thé 1a 130, nhu vi du, trong d6
kha thi theo danh gi4 ctia chuyén gia trong linh vuc. Theo mét sb phuong 4n nhét dinh,

“bién thé ddng vi” ctia hop chét chira ty 16 khong ty nhién cia dotori.

Thuét nglt “solvat” dé cap dén phtrc chét hodic hdn chit dugc tao thanh bdi mét
hodc nhiéu phén tir ciia chét tan, vi dy, hop chét dugc dé xuét & day, va mot hoic nhidu
phén tr ctia dung mdi, ma thé hién & lugng hop thirc hoic khong hop thirc. Céc dung
moi thich hop bao gbm, nhung khong giéi han 6, nude, MeOH, etanol, n-propanol,
isopropanol, va axetic axit. Theo mdt s phuong 4n nhét dinh, dung méi 14 dugc dung.
Theo mdt phuong an, phtrc chit hoic hdn chéit & dang tinh thé. Theo mot phuwong 4n
khéc, phirc chét hoic hdn chit & dang khéng tinh thé. Trong d6 dung mdi 13 nudc,
solvat 13 hydrat. Céc vi du ctia hydrat bao gdm, nhung khong gidi han &, a hemihydrat,

monohydrat, dihydrat, trihydrat, tetrahydrat, va pentahydrat.

Thudt ngtt “xay ra trong ty nhi€n” hodc “tu nhién” khi st dung lién quan dén
cac vat liéu sinh hoc nhu cdc phén tir nucleic axit, polypeptit, t& bao chi, va twong tu,
dé cap dén vat liéu ma tim théy trong tu nhién va khdng bi tdc dong bdi con nguoi.

AP

Tuwong tu, “khodng-xay ra trong tu nhién

99

hodc “khodng-ty nhién dé cap dén vt liéu
ma khong tim thy trong tw nhién hodc dugc bién ddi hoic tong hop ciu triic bsi con
ngudi.

Thuét ngit “kinaza RC” dé& cap dén kinaza diéu bién & COPD hoic bién thé ciia
chung. Céc bién thé kinaza RC bao gdm protein co ban tuong dong véi kinaza RC tu
nhién, tic 1a, protein c6 mdt hodc nhiéu sy loai bd, chén, hoic thé axit amin xay ra ty
nhién hodc khong xay ra trong tu nhién (vi du, cac dan xuit, chit ddng déng va cac
doan kinaza RC), so véi trinh ty axit amin cia kinaza RC ty nhién. Trinh ty axit amin
cta bién thé kinaza RC bing it nhit khoang 80% tuong ddng, it nhat khoang 90%
tuong ddng, hoic it nhét khoang 95% tuong ddng véi kinaza RC ty nhién. Mot sb vi
du cua kinaza RC dugc boc 16 trong Sang ché My s6 7,829,685.

~,

Céc thuat ngir “rdi loan, bénh, hodc tinh trang trung gian boi kinaza RC” va “rbi
loan, bénh, hodc tinh trang dugc trung gian badi kinaza RC” dé cap dén rbi loan, bénh,

hodc tinh trang, khéc biét & chd di thuong hodc bi t6i loan, vi dy, it hon hoic nhiéu
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hon binh thuong, hoat tinh ctia kinaza RC. Hoat tinh chirc ning cia kinaza RC di
thudng c6 thé xut hién do bidu hién qua cia kinaza RC trong cac t& bao, biéu hién cua
kinaza RC trong té bao ma thuong khong biéu hién kinaza RC, hodc su rbi loan do su
hoat hoa cdu truc, gly ra, vi dy, boi sy dot bién trong kinaza RC. Réi loan, bénh, hoic
tinh trang trung gian bédi kinaza RC c6 thé dugc trung gian toan bd hodc mot phén bai
hoat tinh cta kinaza RC dj thudng hoic b rdi loan. Cu thé 13, r6i loan, bénh, hodc tinh
trang trung gian bdi kinaza RC 13 loai trong d6 sy diéu bién cta hoat tinh ctia kinaza
RC tao ra hi¢u qua nhét dinh dbi v6i rbi loan, bénh, hodc tinh trang tiém tang, vi duy,
chét trc ché kinaza RC tao ra cai thién nhét dinh trong it nhét mot sb trong cac bénh

nhan dugce di€u tri.

Cau “chit ddng phén 14p thé, chit déng phan dbi hinh, hdn hop cia cac chit
ddng phan d6i hinh, hdn hop cta cic chit ddng phan phi dbi hinh, hodc bién thé ddng
vi clia chung; hodc mudi, solvat, hodc hydrat dugc dung ctia chiing” c6 cung nghia nhu
cau “chit ddng phén 14p thé, chit ddng phan dbi hinh, hdn hop cta cac chat ddng phan
dbi hinh, hdn hop ctia cac chit ddng phan phi d6i hinh, hodc bién thé ddng vi ctia hop
chét duoc vién din & ddy; mudi, solvat, hodc hydrat duge dung ciia hop chét duoge vién
dan & day; hoic mudi, solvat, hodc hydrat dugc dung cua chit déng phan lap thé, chit
ddng phan ddi hinh, hén hop clia cac chét ddng phan d6i hinh, hdn hop cta cac chit

dbng phan phi dbi hinh, hoic bién thé ddng vi ctia hgp chit dugc vién din & day”.
Céc hop chét

Sang ché dé xuét 3,5-diaminopyrazol c6 cong thirc I:

R2
Os_NH, OH
Rl/§ \\ NH R?
N—NH
@

hodc chdt ddng phén 14p thé, chit dong phan d6i hinh, hdn hop cta céc chét
ddng phan dbi hinh, hdn hop ciia cic chét ddng phan phi dbi hinh, hoic bién thé dong

vi ciia ching; hodc mudi, solvat, hodc hydrat dugc dung ctia chung; trong do:

R!1a Cg.14 aryl, heteroaryl, hodc heteroxyclyl;
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mdi R2 va R3 doc 1ap 1a C1.6 alkyl hodc Cs.10 xycloalkyl;

trong d6 mdi alkyl, xycloalkyl, aryl, heteroaryl hodc heteroxyclyl tiy ¥ duoc
thé béng mdt hodc nhiéu nhém thé Q, trong d6 mdi Q dbc 18p dugc chon tir halo, Ci
alkyl, heteroaryl, va heteroxyclyl, mdi trong s6 ching con tily ¥ dugc thé bing mot
hozic nhidu Ci alkyl;

v6i diéu kién 13 hop chit khéng phai 12 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Sang ché ciing d& xuét 3,5-diaminopyrazol c6 cong thirc I:

R2
Ox_NH, OH
H
N \\ NH R?
N—NH

@
hodc chit ddng phén 14p thé, chit ddng phan d6i hinh, hdn hop clia cac chét
dbng phan dbi hinh, hdn hop cia céc chat dong phan phi ddi hinh, hodc bién thé ddng

vi ciia chung; hoic mudi, solvat, hoic hydrat dugc dung cuia ching; trong d6:
R! 14 Ce.14 aryl, heteroaryl, hodc heteroxyclyl;
mdi R? va R? doc 14p 13 Ci alkyl hodic Cs-10 xycloalkyl;

trong d6 mdi alkyl, xycloalkyl, aryl, heteroaryl ho#c heteroxyclyl tity y duogc
thé béng mot hodc nhidu nhém thé Q, trong d6 mdi Q doc l4p dwoc chon tir halo,
amino, aminosulfonyl, Ci.¢ alkyl, Ci.¢ alkoxy, alkylamido, xyano, aryl, heteroaryl, va
heteroxyclyl, mdi trong s6 chiing con tity ¥ dugc thé bing mot hodc nhidu Ci.s alkyl,
halo, xyano, oxo, aralkyl, dialkylamino, arylamido, heteroxyclyl, heteroxyclylalkyl,

ho#c heteroxyclylcarbonyl;

voi didu kién 13 hop chit khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Séang ché ciing dé xudt hop chét c6 cong thirc I, hodic chét ddng phan 1ap thé,
chét ddng phén ddi hinh, hdn hop cla cic chét ddng phan dbi hinh, hdn hop cla céc

chit dong phan phi di hinh, hodc bién thé dbng vi cta chung; hoic mubi, solvat, hodc
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hydrat dugc dung cia ching; trong do6:

R! 14 Ce.14 aryl, heteroaryl, hoic heteroxyclyl; mdi trong sé chung tiy ¥ duogc
thé bing maot hoic nhidu nhém thé Q, trong d6 mbi Q ddc 14p duge chon tir halo, Ci
alkyl, heteroaryl, va heteroxyclyl, mdi trong s& ching con tity ¥ dugc thé bing mot

hodc nhiéu, theo mot phuong an, mot, hai, ba, bdn, ho#c ndm Ci.¢ alkyl; va
mdi R? va R? 13 C1.6 alkyl;

v6i diéu kién 12 hop chéit khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Sang ché ciing d& xuét hop chat c6 cbng thirc I, hodc chit ddng phéan 1ap thé,
chét ddng phan dbi hinh, hdn hop clia cic chit dong phan d6i hinh, hdn hop cia cic
chét dbng phan phi di hinh, hoic bién thé ddng vi cia chiing; hoic mudi, solvat, hoiic

hydrat dugc dung cua chiing; trong dé:

R! 13 Ce.14 aryl, heteroaryl, hodc heteroxyclyl; mbi trong s6 chiing tily v dugc
thé bing mot hoic nhidu nhém thé Q, trong d6 mbi Q ddc 14p dugc chon tir halo, Ci
alkyl, Ci.s alkoxy, alkylamido, amino, sulfonamit, xyano, aryl, heteroaryl, va
heteroxyclyl, mdi trong s6 chiing con tiy ¥ dwgc thé bang mot hoic nhidu, theo mot
phuong an, mot, hai, ba, bdn, hoic nim, nhém duge chon tir halo, Xyano, oxo, aralkyl,
dialkylamino, arylamido, heteroxyclyl, heteroxyclylalkyl, heteroaryl, va
heteroxyclylcarbonyl;

mdi R? va R3 1a Ci alkyl;
v6i didu kién 12 hop chit khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Séang ché ciing d& xuét hop chit ¢6 cong thirc I, hoic chét ddng phan 1ap thé,
chit ddng phan dbi hinh, hdn hop ciia cic chit déng phan d6i hinh, hdn hop cta céc
chét ddng phan phi d6i hinh, hodic bién thé ddng vi ctia chung; hodic mudi, solvat, hoic
hydrat dugc dung cua chung; trong do:

R! 14 phenyl hogc pyridinyl; mdi trong s6 ching tily ¥ dugc thé bang mét hoic
nhiéu nhém thé Q;

mdi R? va R3 1a Cy alkyl; va
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Q la nhu dugc xac dinh & diy;

véi diéu kién 13 hop chit khéng phai 1a 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Sang ché ciing d& xudt hop chét c6 cong thirc I, hodc chit ddng phén lap thé,
cht ddng phan d6i hinh, hdn hop clia cac chit ddng phan dbi hinh, hdn hop cia cac
chéit déng phan phi d61 hinh, hoic bién thé déng vi clia chung; hodc mudi, solvat, hodic

hydrat dugc dung cia ching; trong do:

R! 13 Cg.14 aryl, heteroaryl, hodc heteroxyclyl; mdi trong s§ chung tiy ¥ dugc
thé béng mot hodc nhidu nhém thé Q, trong d6 mdi Q doc 1ap dugc chon tir flo, clo,
bromo, iodo, metyl, morpholinyl, dimetylmorpholinyl, pyrolyl, isopropylpiperazinyl,
metylpiperazinyl, pyridinyl, va benzylpiperazinyl,;

mdi R? va R? 13 Cy.6 alkyl;

véi didu kién 13 hop chét khong phai 14 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Sang ché con dé xult hop chat c6 cong thirc I, hodc chit dong phan 1ap thé, chét
d6ng phan di hinh, hdn hop cta cac chit ddng phan dbi hinh, hdn hop clia céc chét
déng phan phi d6i hinh, hodc bién thé ddng vi ctia chiing; hoic mudi, solvat, hoidc

hydrat dugc dung cuia ching; trong do:

R! 13 Cg.14 aryl, heteroaryl, hodc heteroxyclyl; mdi trong sé ching tuy v duoc
thé béng mot hodic nhiéu nhém thé Q, trong d6 mdi Q ddc 1ap dugc chon tir flo, clo,
bromo, iodo, xyano, amino, aminosulfonyl, metyl, metoxy, morpholinyl,
dimetylmorpholinyl, pyrolyl, isopropylpiperazinyl, metylpiperazinyl, pyridinyl,
benzylpiperazinyl, phenyl, imidazolyl, metoxy, tert-butyl, indazolyl, metylpiperidinyl,
(pyrolidincarbonyl)piperazinyl, flouropiperidinyl, dimetylpyranyl, piperidinyl, benzyl,
1,1-dioxidothiomorpholino, pyrolidinylmetyl, —morpholinometyl, dimetylamino,
oxazolyl, pyrazolyl, (piperidincarbonyl)piperazinyl, axetamido,
(pyrimidinyl)piperizinyl,  piperidinylmetyl,  thiomorpholinyl,  flophenylamido,
metoxyphenylamido, isopropylpiperidinyl, xyanometyl, (triflometyl)phenylamido, va

oxomorpholinyl;

mbi R2 va R? 13 C1.¢ alkyl;
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vé6i diéu kién 13 hop chit khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Séang ché ciing d& xuét hop chét c6 cong thirc I, hodc chit ddng phan 1ap thé,
chit ddng phan dbi hinh, hdn hop ciia cic chit ddng phan dbi hinh, hdn hop cua cac
chét déng phan phi d6i hinh, hoic bién thé déng vi cia chung; hoac mudi, solvat, hoic

hydrat dugc dung cta ching; trong dé:

R! 1a  3-metyl-4-morpholinophenyl,  3-clo-4-morpholinophenyl,  4-
morpholinophenyl, 4-(2,6-dimetylmorpholino)phenyl, 2-morpholino-3-clopyridin-5-yl,
4-(1H-pyrol-1-yl)phenyl,  2-morpholinopyridin-5-yl,  4-(4-isopropylpiperazin-1-
yl)phenyl, 4-(pyridin-2-yl)phenyl, 4-(4-metylpiperazin-1-yl)phenyl, 5-
morpholinopyridin-2-yl, 2-morpholino-3-metylpyridin-5-yl, 2-(4-isopropylpiperazin-
1-yl)-3-metylpyridin-5-yl, 2-(4-metylpiperazin-1 -yl)-3-métylpyridin—5-yl, 3-clo-4-
(2,6-dimetylmorpholino)phenyl, 4-(pyridin-3-yl)phenyl, hodc 3-clo-4-(4-
isopropylpiperazin-1-yl)phenyl;

mdi R? va R? 13 metyl;
v6i didu kién 13 hop chét khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Séang ché con dé xuét hop chit c6 cong thirc I, hodic chat ddng phan 14p thé, chit
ddng phén dbi hinh, hdn hop clia cac chat ddng phan dbi hinh, hdn hop ciia cac chét
déng phan phi dbi hinh, hodc bién thé déng vi ctia chung; hodc mudi, solvat, hodc

hydrat dugc dung cuia ching; trong do:

R! 1a 3-metyl-4-morpholinophenyl, 3-clo-4-morpholinopheny]l,
4-morpholinophenyl, 4-(2,6-dimetylmorpholino)phenyl, 2-morpholino-3-clopyridin-5-
yl, 4-(1H-pyrol-1-yl)phenyl, 2-morpholinopyridin-5-yl, 4-(4-isopropylpiperazin-1-
yl)phenyl, 4-(pyridin-2-yl)pheny]l, 4-(4-metylpiperazin-1-yl)phenyl, 5-
morpholinopyridin-2-yl, 2-morpholino-3-metylpyridin-5-yl, 2-(4-isopropylpiperazin-
1-y1)-3-metylpyridin-5-yl, 2-(4-metylpiperazin-1-yl)-3-metylpyridin-5-yl, 3-clo-4-
(2,6-dimetylmorpholino)phenyl, 4-(pyridin-3-yl)phenyl, 3-clo-4-(4-
isopropylpiperazin-1-yl)phenyl,  1,1’-biphenyl, 4-(1H-imidazol-1-yl)phenyl, 4-
metoxyphenyl, 4-tert-butylphenyl, 1H-indazol-5-yl, 4-(4-metyl-[1,4'-bipiperidin]-1'-
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yDphenyl,  4-(4-(pyrolidin-1-carbonyl)piperazin-1-yl)phenyl,  4-(4-flopiperidin-1-
yDphenyl,  6-(2,6-dimetyltetrahydro-2H-pyran-4-yl)pyridin-3-yl,  4-(piperidin-1-
yDphenyl. 3-clo-4-(2,6-dimetylmorpholino)phenyl, 3-metyl-4-(4-metylpiperazin-1-
yl)phenyl, 3-metyl-4-(piperidin-1-yl)phenyl, 4-(4-benzylpiperazin-1-yl)-3-metylphenyl,
4-(1,1-dioxidothiomorpholino)phenyl, (5-(piperidin-1-yl)pyridin-2-yl)phenyl, 4-(4-
clopiperidin-1-yl)phenyl, 4-(pyrolidin-1-ylmetyl)phenyl, 4-(4-
(dimetylamino)piperidin-1-yl)phenyl, 3-flo-4-morpholinophenyl, 4-(oxazol-5-
yDphenyl, 4-(4-(morpholin-4-carbonyl)piperazin-1-yl)phenyl, 3-axetamidophenyl, 3-
clo-4-(4-metylpiperazin-1-yl)phenyl, 4-flophenyl, 3-xyanophenyl, 4-(4-(pyrimidin-2-
yl)piperazin-1-yl)phenyl, 4-(piperidin-1-ylmetyl)phenyl, 4-thiomorpholinophenyl, 4-
aminophenyl, 4-(aminosulfonyl)phenyl, 2-(4-(pyrolidin-1-yl)piperidin-1-yl)pyridin-5-
yl, 4-(dimetylamino)phenyl, 4-(morpholinometyl)phenyl. 2-metoxyphenyl, 4-(4-

flophenylamido)phenyl, 4-(4,5-dihydro-1H-pyrazol-3-yl)phenyl, 4-(2-
metoxyphenylamido)phenyl, 4-(3-metoxyphenylamido)phenyl, 4-(4-
metoxyphenylamido)phenyl, 4-(4-isopropylpiperidin-1-yl)phenyl 4-(3-

oxomorpholinyl)phenyl, 4-(1H-pyrazol-1-yl)phenyl, 4-(2-xyanometyl)phenyl, 4-((4-
triflometyl)phenylamido)phenyl, hodc 4-(4-metylpiperidin-1-yl)phenyl;

mdi R? va R3 1a metyl;

v6i didu kién 13 hop chét khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Sang ché ciing dé xut 3,5-diaminopyrazol c6 cong thirc II:

R2
Oy NH, OH
H
x_ N "X\, NH R3
Yy =
\\\/ J N—NH
R,
(ID)

hodc chit ddng phan 1ap thé, chit ddng phan d6i hinh, hdn hop ctlia cic chit
ddng phan ddi hinh, hdn hop ctia céc chét ddng phan phi dbi hinh, hoic bién thé ddng

vi ctia chung; hodc muoi, solvat, hodc hydrat dugc dung cta chung; trong do:

-20-



29641

mdi R? va R? doc 1ap 1a Ci.6 alkyl hodc Cs.10 xycloalkyl;
trong d6 mdi alkyl hoic xycloalkyl tiy y dugc thé bang mot hodc nhiéu halo;

mdi R* ddc 18p dugc chon tir halo, Ci6 alkyl, Cr.15 aralkyl, heteroxyclyl, mdi

trong s chung tity ¥ dugc thé bing mot hodc nhiéu Ci.6 alkyl;
trong d6 mdi X va'Y doc 13p 12 N hodc CH; va
nlao,1,2,3, 4, hoic 5;

v6i didu kién 13 hop chét khong phai 13 3-((3-clophenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit.

Sang ché con dé xuét 3,5-diaminopyrazol c6 céng thirc II:

RZ
H
X N~ —NH R
vy \
\ /J N—NH
R,
D

hodc chit ddng phan l4p thé, chit ddng phan dbi hinh, hdn hop cta cac chit
dbng phénvdéi hinh, hdn hop cia cac chit ddng phan phi ddi hinh, hodc bién thé dong
vi ciia chting; hodc mubi, solvat, hoic hydrat duoc dung ctia chiing; trong d6:

mdi R? va R3 doc 14p 13 C1.6 alkyl hodc Cs-10 xycloalkyl;

trong d6 mbi alkyl hodc xycloalkyl tity ¥ durge thé bang mot hoic nhiéu halo;

mdi R* doc 1ap dugc chon tir halo, alkylamido, xyano, Ci.s alkyl, Ci.6 alkoxy,
aryl, C7.15 aralkyl, heteroxyclyl, va heteroaryl, mdi trong s6 chung tity y dugc thé bing
mot hodc nhidu halo, Ci alkyl, aryl, C7.15 aralkyl, heteroxyclyl, dialkylamino, hozc

dialkylaminocarbony];
trong d6 mdi X va Y doc lap 1a N hodc CH; va
nlao0,1,2,3,4, hoic 5;

Séang ché ciing dé xuét 3,5-diaminopyrazol c6 cong thirc II:
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Os__NH, OH
H
X AN~ NH R’
Y’ ~
\ /)/ N—NH
®RY,
(I1)

hodc chit ddng phan 1ap thé, chit dong phan di hinh, hdn hop cia cac chét
ddng phan ddi hinh, hdn hop cia cac chit ddng phan phi ddi hinh, hodic bién thé dong
vi ctia chiing; hodc mudi, solvat, hodc hydrat dugc dung cia chiing; trong do:

mdi R? va R3 doc 1ap 13 Ci.6 alkyl hodc Cs-10 xycloalkyl;

trong d6 mdi alkyl hoic xycloalkyl tiy ¥ duoc thé bing mét hodc nhiéu halo;

mdi R* doc lap duoc chon tir halo, amino, aminosulfonyl, alkylamido,
arylamido, xyano, Ci.s alkyl, Cis alkoxy, aryl, Cris aralkyl, heteroxyclyl, va
heteroaryl, mdi trong sb chung tuy y dugc thé béng mét hodc nhiéu halo, Xyano, 0Xo,
Cis alkyl, aryl, Csi5 aralkyl, heteroxyclyl, oxo, dialkylamino, hodc
dialkylaminocarbonyl;

trong d6 mdi X va Y doc 1ap 1a N hosic CH; va

nlao, 1,2, 3,4, hoic 5;

Theo mét phwong 4n, sang ché dé xuét 3,5-diaminopyrazol c¢6 cong thirc Il-a:

R2
OxNH, OH
R X\—NH R3
= \
\ / 7 N—NH
R,

(II-a)

hodc chit ddng phan 14p thé, chit dong phan d6i hinh, hdn hop clia cac chit
ddng phan @i hinh, hdn hop cia cic chét ddng phan phi dbi hinh, hoic bién thé déng

vi ctiia chiing; hodc mudbi, solvat, hodc hydrat dugc dung ciia ching; trong d6:
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mdi R? va R3 d6c 1ap 13 Ci.6 alkyl hodc Cs.10 xycloalkyl;
trong d6 mdi alkyl hodc xycloalkyl tiy v dugc thé bang mot hoic nhidu halo;

mdi R* doc 14p duoc chon tir heteroxyclyl tity y dugc thé bing mot hodc nhidu

Ci-6 alkyl hodc oxo va heteroaryl tuy y dugce thé bang mot hodc nhiéu Ci.¢ alkyl; va
nlao,1,2,3,4, hoac 5

Céac nhém R2 R3, R* va n trong cong thirc IT-a, con dugc xac dinh & ddy. Tht ca
céc két hop cuia cac phuong an duge dé xut & ddy cho cac nhém nay 13 thudc pham vi

cta sang ché.

Theo mdt sb phwong 4n nhét dinh, R? 13 C1.6 alkyl. Theo mot s6 phuong an nhét
dinh, R? 1 Cs.10 xycloalkyl. Theo mét s phurong 4n nhét dinh, R? 12 metyl.

Theo mot s§ phwong 4n nhét dinh, R? 13 C1.6 alkyl. Theo mdt s6 phuong 4n nhét
dinh, R3 1 Cs.10 xycloalkyl. Theo mét sb phurong 4n nhét dinh, R? 12 metyl.

Theo mdt sb phuong an nhét dinh, R* 12 heteroaryl, tily v dugc thé bing mét
hodc nhidu Ci alkyl. Theo mot sé phuong 4n nhit dinh, R* 1a heteroxyclyl, tiy y
duge thé bang mot hoic nhiéu Ci.s alkyl.

Theo mot sb phuong an nhit dinh, R* 13 heteroaryl, tily ¥ dugc thé bang mot
hodc nhiéu Ci alkyl. Theo mdt ) phuong an nhét dinh, R* 13 heteroxyclyl, tuy y
duge thé bang mot hoidc nhiéu Ci. alkyl. Theo mot ) phuong 4n nhét dinh, R* 1a
heteroxyclyl, tily v duoc thé bing mot hoic nhiéu oxo.

Theo mot sb phuong an nhéit dinh, n 13 0. Theo mot sb phwong an nhit dinh, n
12 1. Theo mdt s6 phuong 4n nhit dinh, n 1 2. Theo mot sb phuong an nhit dinh, n 12

3. Theo mdt sé phuwong an nhit dinh, n 1 4. Theo mdt sb phuong 4n nhit dinh, n 13 5.

Theo mdt phuong an, hop chét dugc d8 xuét & day duogc chon tir:
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CH3 CH3
OH
Oy__NH, OH o NH7/[:fzj
H
% \\ NH CH, N \\ NH CH,
/O/ N-NH /©/ N-NH
(”\N H,C N
J °
0
) CH,
3 4
CH,
O«__NH, OH
H
N N NH CH;
/©/ N-NH
J N
~
9
6
CH; CH,
OH
Ox_NH, O« _NH, OH

N
9 / 5
9 10
o NH?/[:fszH
H
N\;I%/NH CH;
N-NH
~
\
N b
16

\(NJ

17
va céc chit ddng phan 18p thé, cic chat ddng phan dbi hinh, hdn hop cia cac chét ddng
phén d6i hinh, hdn hop cta chéit ddng phan phi dbi hinh, va céc bién thé ddng vi cia

ching; va mudi, solvat, va hydrat dugc dung cda ching.
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Theo mdt phwong an, hop chit dugc dé xuét & day duoc chon tir:

Os_NH,
H
N \\ NH
N-NH
/N
N \)
19
OsNH,

27
CH,
O« _NH, OH
H
N\ CH,
o
N
9
32
CH,
OH

46
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CH,
Os__NH, //@/OH
H
N N NH CH;
N-NH
7\
NN
H 9
54
CH, CH,
. //Q/OH Os__NH, //@\/0}1
H H
N\, ~NH CH, N\%NH CH;,

58
CH,
Os_NH, //@:OH
H

60
CH,
Os__NH, //@/OH
H
N\;g/NH CH;

H;C
63

va c4c chat ddng phan 1ap thé, cac chit ddng phan dbi hinh, hdn hop cia cac chit dong
phan dbi hinh, hdn hop clia chat ddng phéan phi dbi hinh, va cac bién thé ddng vi cua

chiing; va muoi, solvat, va hydrat dugc dung cia chung.

Hop chét dugc dé xuét & ddy 1a nhim bao ham tit ca cac chét ddng phan 1ap thé
c6 thé, trir khi hoa hoc lap thé cu thé duoc dinh 5. Trong d6 hop chit dugc dé xuét &
ddy gdm nhém alkenyl hoic alkenylen, hop chét c6 thé ton tai dudi dang mét hodic hdn
hop clia cac chit ddng phan hinh hoc cis/trans (hodc Z/E). Trong d6 cic chéit ddng
phan cAu tric c¢6 thé hoan ddi nhau, hop chit c6 thé ton tai dudi dang chit hd bién don

hodic hdn hop cac chit hd bién. Diéu nay c6 thé lay dang cia hién twong hd bien
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proton trong hop chét ma gém, vi dy, nhém imino, keto, hodc oxim; hodc cai goi la
hién tugng hd bién hoa tri trong hop chit ma gém gbc thom. Sau d6 hop chat don c6

thé biu hién hon mdt kiéu hién trong dong phan.

Hop chit dwoc dé xuét & day co thé 1a tinh khiét ddng phan déi hinh, nhu chét
ddng phan d6i hinh don hoic chit ddng phan phi d6i hinh don, hodc 13 cac hdn hop
chét ddng phén l4p thé, nhu hdn hop cia cac chét ddng phan dbi hinh, vi du, hén hop
triét quang cta hai chit dong phén ddi hinh; hodc hdn hop cta hai hoic nhidu chit
ddng phan phi d6i hinh. Nhu vy, chuyén gia trong linh vuc hiéu ring viéc cho ding
hop chét & dang (R) clia n6 13 twong dwong, cho cic hop chit ma trai qua epime hoa
trong co thé, v6i viée cho ding hop chit & dang (S) ciia n6. Céc ki thuét thong thuong
dé didu ché/co lap céc chit ddng phan dbi hinh bao gdm tdng hop tir tién chit tinh
khiét quang hoc thich hop, tdng hop khong ddi ximg tir vét liéu khéi dAu ddi ximg,
hodc phan giai hdn hop chét dong phan dbi hinh, vi du, sic ky khong dbi xtng, tai tinh
thé héa, phan gidi, tao mudi ddng phan phi ddi hinh, hoic tao din xuét thanh phu phdm

ddng phan phi dbi hinh sau d6 tach.

Khi hop chét dugc dé xuit & day bao gém gdc axit hodc bazo, né con c6 thé
duoc dé xuit 1a mudi duge dung. Xem, Berge va cdng su, J. Pharm. Sci. 1977, 66, 1-
19; va Handbook of Pharmaceutical Salts, Properties, and Use; Stahl vda Wermuth, Ed.;
Wiley-VCH va VHCA: Zurich, Thuy Si, 2002.

Axit thich hop dé ding trong diéu ché mudi duoc dung bao gdm, nhung khong
gi6i han ¢, axetic axit, 2,2-dicloaxetic axit, axit amin dugc axyl héa, axit béo, alginic
axit, ascorbic axit, L-aspartic axit, benzensulfonic axit, benzoic axit, 4-
axetamidobenzoic axit, boric axit, (+)-camphoric axit, camphorsulfonic axit, (+)-(1S)-
camphorFIO-sulfonic axit, capric axit, caproic axit, caprylic axit, xinamic axit, xitric
axit, xyclamic axit, xyclohexanulfamic axit, dodexylluu huynhic axit, etan-1,2-
disulfonic axit, etansulfonic axit, 2-hydroxy-etansulfonic axit, formic axit, fumaric axit,
galactaric axit, gentisic axit, glucoheptonic axit, D-gluconic axit, D-glucuronic axit, L-
glutamic axit, a-oxoglutaric axit, glycolic axit, hippuric axit, hydrobromic axit,
hydrochloric axit, hydroiodic axit, (+)-L-lactic axit, (+)-DL-lactic axit, lactobionic axit,
lauric axit, maleic axit, (-)-L-malic axit, malonic axit, (+)-DL-mandelic axit,

metansulfonic axit, naphthalen-2-sulfonic axit, naphthalen-1,5-disulfonic axit, 1-
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hydroxy-2-naphthoic axit, nicotinic axit, nitric axit, oleic axit, orotic axit, oxalic axit,
palmitic axit, pamoic axit, perchloric axit, phosphoric axit, L-pyroglutamic axit,
sacaric axit, salixylic axit, 4-amino-salixylic axit, sebaxic axit, stearic axit, sucxinic
axit, lru huynhic axit, tannic axit, (+)-L-tartaric axit, thioxyanic axit, p-toluensulfonic

axit, undexylenic axit, va valeric axit.

Bazo thich hop dé diing trong diéu ché mubi dugc dung, bao gém, nhung khong
giéi han ¢, bazo v0 co, nhu magié hydroxit, canxi hydroxit, kali hydroxit, k&m
hydroxit, hodc natri hydroxit; va bazo hitu co, nhu cdc amin béo va thom, bac mot, bac
hai, bac ba, va bac bdn, bao gém L-arginin, benethamin, benzathin, cholin, deanol,
dietanolamin, dietylamin, dimetylamin, dipropylamin, diisopropylamin, 2-
(dietylamino)-etanol, etanolamin, etylamin, etylendiamin, isopropylamin, N-metyl-
gluxamin, hydrabamin, 1H-imidazol, L-lysin, morpholin, 4-(2-hydroxyetyl)-morpholin,
metylamin, piperidin, piperazin, propylamin, pyrolidin, 1-(2-hydroxyetyl)-pyrolidin,
pyridin, quinuclidin, quinolin, isoquinolin, amin bdc hai, trietanolamin, trimetylamin,
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ma 12 cac din xudt chtrc ciia hop chét, vi du, c6 cong thirc I, va d& chuyén ddi thanh
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phan trao d6i chit. Xem, Harper, Progress in Drug Research 1962, 4, 221-294;
Morozowich va cdng sy trong Design of Biopharmaceutical Properties through
Prodrugs and Analogs; Roche Ed., APHA Acad. Pharm. Sci.: 1977; Gangwar va cOng
su, Des. Biopharm. Prop. Prodrugs Analogs, 1977, 409-421; Bundgaard, Arch. Pharm.
Chem. 1979, 86, 1-39; Farquhar va cdng su, J. Pharm. Sci. 1983, 72, 324-325;
Wernuth in Drug Design: Fact or Fantasy; Jolles va cong sy Eds.; Academic Press:
London, 1984; pp 47-72; Design of Prodrugs; Bundgaard va cdng su Eds.; Elsevier:
1985; Fleisher va cong su, Methods Enzymol. 1985, 112, 360-381; Stella va cong su,

-28-



29641
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Application; Roche Ed.; APHA Acad. Pharm. Sci.: 1987; Bundgaard, Controlled Drug
Delivery 1987, 17, 179-96; Waller va cOng su, Br. J. Clin. Pharmac. 1989, 28, 497-507;
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cong sy, J. Chem. Soc., Chem. Commun. 1991, 875-877; Bundgaard, Adv. Drug
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Bundgaard, Eur. J. Pharm. Sci. 1996, 4, 49-59; Fleisher va cong sy, Adv. Drug
Delivery Rev. 1996, 19, 115-130; Sinhababu va Thakker, Adv. Drug Delivery Rev.
1996, 19, 241-273; Taylor, Adv. Drug Delivery Rev. 1996, 19, 131-148; Gaignault va
cdng su, Pract. Med. Chem. 1996, 671-696; Browne, Clin. Neuropharmacol. 1997, 20,
1-12; Valentino va Borchardt, Drug Discovery bToday 1997, 2, 148-155; Pauletti va
cdng su, Adv. Drug. Delivery Rev. 1997, 27, 235-256; Mizen va cdng sy, Pharm.
Biotech. 1998, 11, 345-365; Wiebe va Knaus, Adv. Drug Delivery Rev. 1999, 39, 63-
80; Tan va cong sy, Adv. Drug Delivery Rev. 1999, 39, 117-151; Balimane va Sinko,
Adv. Drug Delivery Rev. 1999, 39, 183-209; Wang va cOng su, Curr. Pharm. Design
1999, 5, 265-287; Han va cong su, AAPS Pharmsci. 2000, 2, 1-11; Asgharnejad in
Transport Processes in Pharmaceutical Systems; Amidon va cng su, Eds.; Marcell
Dekker: 2000; pp 185-218; Sinha va cdng sw, Pharm. Res. 2001, 18, 557-564; Anand
va cdng su, Expert Opin. Biol. Ther. 2002, 2, 607-620; Rao, Resonace 2003, 19-27;
Sloan va cong su, Med. Res. Rev. 2003, 23, 763-793; Patterson va cOng su, Curr.
Pharm. Des. 2003, 9, 2131-2154; Hu, IDrugs 2004, 7, 736-742; Robinson va c0ng su,
Proc. Natl. Acad. Sci. U.S.A. 2004, 101, 14527-14532; Erion va cdng su, J. Pharmacol.
Exp. Ther. 2005, 312, 554-560; Fang va cdng sy, Curr. Drug Discov. Technol. 2006, 3,
211-224; Stanczak va cong su, Pharmacol. Rep. 2006, 58, 599-613; Sloan va cdng su,
Pharm. Res. 2006, 23, 2729-2747, Stella va cong su, Adv. Drug Deliv. Rev. 2007, 59,
677-694; Gomes va cdng su, Molecules 2007, 12, 2484-2506; Krafz va cdng su,
ChemMedChem 2008, 3, 20-53; Rautio va cong su, AAPS J. 2008, 10, 92-102; Rautio
va cOng su, Nat. Rev. Drug. Discov. 2008, 7, 255-270; Pavan va cong sy, Molecules,
2008, 13, 1035-1065; Sandros va cdng su, Molecules 2008, 13, 1156-1178; Singh va
cong su, Curr. Med. Chem. 2008, 15, 1802-1826; Onishi va cdng su, Molecules, 2008,
13, 2136-2155; Huttunen va cong sy, Curr. Med. Chem. 2008, 15, 2346-2365; va
Serafin va cdng su, Mini Rev. Med. Chem. 2009, 9, 481-497.
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Phuong phap téng hop

Hop chét dugc dé xuét & day c6 thé dugc didu ché, phén 18p, hodc thu dugc
bing phuong phap bit ky da biét dbi véi chuyén gia trong linh vuc; va cac vi du sau
day chi 1a dai dién va khong loai trir cdc phuong phap va quy trinh lién quan khac.
Ciing xem, don sang ché M§ s6 13/830,486 va 13/830,712.

Hop chét c6 cong thirc I ¢6 thé dugc diéu ché nhu dugc thé hién trong so dd 1.
Hop chét I-1 d4u tién duoc chuyén thanh Hop chét I-2 bang cach phan g véi cacbon
disulfua va dimetylsulfat. Hop chét I-2 sau d6 phan tmg v&i amin, nhu R'NHa, dé tao
thanh hop chét I-3. Tuy v, Hop chét I-3 ¢6 thé dugc tao ra bang cach cho isothioxyanat
(R'NCS) phan tng véi Hop chéit I-1 va metyl iodua. Tiép theo, hop chét I-3 phan tng
v6i hydrazin dé tao thanh hop chit I-4, ma sau d6 duoc xir ly bang hop chit carbonyl,
nhu 4-hydroxy-3,5-dimetylbenzaldehyt, dé tao thanh hop chét c6 cong thie I, vi duy,
hop chit I-5. Nhém imin ctia hop chit I-5 c¢6 thé dwgc khir bang tac nhan khir, vi duy,
natri borohydrit (NaBHs) hodic natri xyanoborohydrit (NaB(CN)H3), dé tao thanh hop
chat I-6.

SoddI
R2NCS
I-1
CH,l
NH, NH,
NH, NC o R2NH, NC NH,NH,
NC\/& —_— —_— o - -,
O ~ - RZ -
S7 s E S
I-1 L2 =

CH,

H,C CHO
NH, HO:© NH, \r;:j ~CH; NH,
¢} NH, CH, 0 N= 0 HN
\N s NH \N N _NH N NH
H N NN N

I-4 I-5 L6

Theo mot phuong an khéc, vi dy, hop chit c6 cong thirc I c6 thé duge didu ché
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nhu dugc thé hién trong so d6 II. Hop chéit I-7 phan Gng v6i amin, nhu R2NH,, dé tao
thanh hop chét I-8. Tuy ¥, hop chit I-8 c6 thé dugc tao ra bing cach cho isothioxyanat
(R2NCS) phan ung véi malononitril va metyl iodua. Hop chét I-8 sau d6 dugc xit 1y
bing hydrazin dé tao thanh hop chit 1-9. Nhém xyano ctia hop chit I-9 dugc chuyén
dbi thanh aminocarbonyl, vi du, bing cich phan tng vé6i hydro peroxit. Hop chit I-4

sau d6 ¢6 thé dugc chuyén ddi thanh cac hop chit I-5 va I-6 nhu dugc mo ta & day.

So d6 11
R2NCS
CH,(CN),
CH,l
N NC NH,
NC_ _CN R2NH, NC_ _CN NH,NH, __
L. — e — /AL m
~ - R% - N
S7 S N” S H
H
1-7 L8 Lo
NH,
/0] NH,
—_— R2 — 5 —— 16
\N s NH
b N
I-4
Duoc phim

Puogc d& xudt & day 1a duge phim bao gdm hop chit dwoc dé xuét & day, vi du,
hop chit c6 cong thic II-a, 1am thanh phan hoat tinh, bao gdm chét dong phan 14p thé,
chit ddng phan dbi hinh, hén hop ctia céc chét ddng phan d6i hinh, hdn hop clia cac
chét dé)ng phén phi d6i hinh, ho#ic bién thé déng vi cua chung; hodc mudi, solvat, hodc

hydrat dugc dung cia ching; va t4 dugce duge.

Ta duogc thich hop 1a da biét dbi véi chuyén gia trong linh vue, va cic vi du
khéng gidi han cia td dugce thich hgp dugc dé xuit & day. Bat ké t4 duogc cu thé 1a
thich hop dé két hop vao duge phim hoic dang liéu ding phu thudc vao nhiéu yéu td
da biét trong linh vuc, bao gdm, nhung khong gi6i han &, phuong phap dung. Vi du,

dang liéu ding qua dudng miéng nhu vién nén c6 thé bao gdm cac t4 duge khong thich
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hop dé ding dudi dang liéu dimg ngoai rudt. Tinh thich hop cta ta dugc cu thé c6 thé
con phu thudc vao thanh phﬁn hoat tinh cu thé trong dang lidu dung. Vi du, sy phén
hiy cua mot sb thanh phén hoat tinh ¢6 thé dwoc thic diy boi mét sd ta dugc nhu
lactoza, hodc khi dugc phoi 16 ra nuéc. Thanh phan hoat tinh ma bao gbm amin bac
mdt hodc bic hai dic biét d& dé phan hiy nhanh. Két qua 13, dugc dé xudt & day 1a
duoc phém va dang lidu diing ma chira it, néu c6, lactoza, hodc mono- hodc di-sacarit
khac. Nhu dugc st dung & day, thuat ngit “khong lactoza” nghia 13 lugng cua lactoza
¢6 mit, néu c6, khong du dé co ban 1am ting téc do thoai bién cua thanh ph?m hoat
tinh. Theo mét phuong an, ché phdm khong lactoza bao gém thanh phan hoat tinh
dugc dé xuit & day, chét lién két/chét don, va chit bdi tron. Theo mot phuong an khéc,
dang lidu dung khong lactoza bao gdm thanh phan hoat tinh, xenluloza vi tinh thé, tinh

bot da hd héa so bod, va magié stearat.

Hop chit dwoc dé xuit & day c6 thé dugc ding riéng, hoic két hop véi mot
hozic nhiu hop chit khic dugc dé xudt & ddy. Dugc phdm ma bao gdbm hop chét duoc
dé& xut & day, vi du, hop chét c6 cong thiic I1-a, bao gdm chét déng phan 1ap thé, chat
ddng phan d6i hinh, hdn hop cua cic chit ddng phan dbi hinh, hdn hop ciia céc chét
df“)ng phéan phi d6i hinh, hodc bién thé déng vi cia ching; hoac mudi, solvat, hoic
hydrat duoc dung cta chiing, ¢6 thé dugc bao ché & nhidu dang lidu ding dé ding qua
dudng miéng, ngoai rudt, va tiép xtc. Duge pham con c6 thé duge bao ché 1a dang lidu
ding giai phéng cai bién, bao gdm dang lidu ding giai phong cham, md rong, kéo dai,
duy tri, xung, kiém sodt, tang tdc, nhanh, nhim dich, dugc 18p trinh, va @ dich da day.
Céc dang lidu ding nay c6 thé duoc didu ché theo phuong phép va ky thuét thong
thuong da biét ddi v6i chuyén gia tronh linh vuc (xem, Remington: The Science and
Practice of Pharmacy, trén ddy; Modified-Release Drug Delivery Technology, tai ban
l4n thir 2; Rathbone va cong su, Eds.; Marcel Dekker, Inc.: New York, NY, 2008).

Theo mdt phwong én, duge phém duogc dé xuit & dang lidu diung dé dung qua
dudng miéng, bao gdm hop chét dugc dé xuét & day, vi du, hop chét ¢ cong thirc II-a,
bao gdm chét ddng phan 1p thé, chit ddng phan dbi hinh, hdn hop ciia cac chit dong
phén d6i hinh, hdn hgp cla cac chét ddng phan phi ddi hinh, hoic bién thé déng vi ctia
chang; hodc mubi, solvat, hodc hydrat dugc dung ctia chiung; va mdt hodc nhiéu t4

dugc duge dung.
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Theo mot phuong 4n khéc, dugce phidm duoc d& xuit & dang lidu ding dé dung
ngodi rudt, bao gém hop chit dugc dé xuét & day, vi du, hop chét c6 cong thuc Il-a,
bao gdm chit déng phan 1ap thé, chit ddng phan ddi hinh, hdn hop cta cc chit ddng
phan d6i hinh, hdn hop cta cac chit ddng phan phi d6i hinh, hosic bién thé dong vi cia
ching; hodc mubi, solvat, hodc hydrat duoc dung ciia ching; va mot hoic nhiéu ta

dugc dugce dung.

Theo mét phuong an khéc nita, duge phdm dugc dé xuit & dang lidu dung dé
dung tiép xuc, bao gbm hop chit dugc dé xuit & day, vi du, hop chét c6 cong thirc Il-a,
bao gdm chét ddng phan l4p thé, chit ddng phan d6i hinh, hdn hop ciia cic chit dong
phan d6i hinh, hdn hop cua cac chit ddng phan phi d6i hinh, hoic bién thé ddng vi cia
chung; hodc mubi, solvat, hodc hydrat dugc dung cla ching; va mot hodc nhiéu t4

dugc dugce dung.

Duoc phim dugc dé xuit & day c6 thé dugc dé xuit & dang liéu dung don vi
hodc dang da lidu. Dang lidu diing don vi, nhu dugc sit dung & day, dé cap dén don vi
vét 1y riéng biét thich hop dé ding cho ddi trong ngudi va dong vat, va duge déng gbi
riéng nhu d3 biét trong linh vwc. Mdi lidu don vi chira lugng dinh trudc cia (cic)
thanh phén hoat tinh da dé tao ra hiéu qué chita bénh mong mubn, két hop véi chét
mang hodc t4 duge dugc cin thiét. Céc vi du cua dang liéu ding don vi bao gbm 6ng
thudc tiém, éng tiém, va vién nén va vién nang dugc dong géi riéng. Vi du, 100 mg
liéu don vi chtra khoang 100 mg thanh phén hoat tinh trong vién nén hoic vién nang
duoc dong géi. Dang lidu dung don vi c6 thé dugc ding dudi dang cic phin hozic
nhidu lifu. Dang da lidu 14 nhiéu dang liéu ding don vi twong ddng dugc déng gbi
trong mot hop dé dung dudi dang liéu ding don vi di tach ra. Céc vi du cla dang da

liéu bao gom lo, hop vién nén hodc vién nang, hodc hop panh hodc galong.

Dugc phim dugc dé xuét & day c6 thé duge ding mot, hoic nhidu 14n v6i thoi
gian c4ch nhau. Cin hiéu ring lidu ding va thoi gian didu tri chinh x4c c6 thé thay ddi
theo tudi tac, trong luong, va tinh trang ctia bénh nhan dang diéu tri, va c6 thé duge
xac dinh theo kinh nghiém st dung cic nguyén téc thir da biét hodic bing cach ngoai
suy tir thir nghiém trong co thé hoic trong 6ng nghiém hozc dit liéu chin do4n. Ciing
can hiéu réng dbi voi c4 nhan cu thé bat ky, ché d6 lidu dung cu thé nén dugc diéu

chinh theo thoi gian theo nhu cau c4 nhén va ddnh gid chuyén moén cia nguoi cho
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dung hodc gidm sat viéc cho dung ché phim.
A. Dung qua dudng miéng

Dugc pham duoc dé xuit & ddy dé ding qua dudng miéng c6 thé dugc dé xuét
& dang liéu ding rén, ban rin, hoic long dé ding qua dudng miéng. Nhu duge sit dung
& day, ding qua dudng miéng con bao gdm ding trong ma, ludi, va dudi ludi. Dang
lidu ding qua dudng miéng thich hop bao gém, nhung khong giéi han &, vién nén,
vién tan chdy nhanh, vién nén nhai dugc, vién nang, thubc vién, thubc trin, thube
ngam det, vién thubc hinh thoi, vién ngam, vién nhong, thubc dan, keo nhai tAm thudc,
khéi bot, bot hodc hat siii hoic khong sti hodc, xit miéng, dung dich, nhii twong, huyén
phu, vién nhén, thubc ric, cdn ngot, va xi r6. Ngoai (c4c) thanh phén hoat tinh, dugc
phém c6 thé chira mot hoic nhiéu chét mang hodc t4 dugc dugce dung, bao gém, nhung
khong gidi han &, chét lién két, chit don, chét pha loang, chét phan r4, chit thdm udét,
chét bdi tron, chit chay, chét tao mau, chét trc ché di tra mau, chét tao ngot, chét tao
mui, chit nhii hoa, cht tao huyén phil va 1am phén tén, chit bao quan, dung méi, chat

l1ong khong nudce, axit hitu co, va cac ngudn cacbon dioxit.

Cht lién két hodc chét tao hat tao ra su lién két cho vién nén dé dam bao vién
nén con lai nguyén ven sau khi nén. Chét lién két hodc chét tao hat thich hop bao gbm,
nhung khong gidi han ¢, tinh bdt, nhu tinh bdt ngd, tinh bot khoai tdy, va tinh bot da
hd hoa so bd (vi dy, STARCH 1500); gelatin; duwdng, nhu sucroza, glucoza, dextroxa,
méat duong, va lactoza; gdm tu nhién va téng hop, nhu cdy keo, alginic axit, anginit,
chiét xudt cua réu Irish, gdbm panwar, gdm ghatti, chit nhdy cua v6 mi dé,
carboxymetylxenluloza, metylxenluloza, polyvinylpyrolidon (PVP), Veegum,
arabogalactan cta thong, nhya tragacan nghién bdt, va gdbm guar; xenluloza, nhu etyl
xenluloza, xenluloza axetat, carboxymetyl xenluloza canxi, natri carboxymetyl
xenluloza, metyl xenluloza, hydroxyetylxenluloza (HEC), hydroxypropylxenluloza
(HPC), hydroxypropyl metyl xenluloza (HPMC); xenluloza vi tinh thé, nhu AVICEL-
PH-101, AVICEL-PH-103, AVICEL RC-581, AVICEL-PH-105 (FMC Corp., Marcus
Hook, PA); va hdn hop ctia chiing. Chit don thich hop bao gbm, nhung khéng gi6i han
0, bot tan, canxi carbonat, xenluloza vi tinh thé, xenluloza nghién bot, dextrat, cao
lanh, manitol, silicic axit, sorbitol, tinh bdt, tinh bot da hd hoa so bo, va hdn hop cua

chung. Lugng cua chit lién két hodc cht don trong dugc phdm duoc dé xudt & day
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thay ddi theo loai ché phim, va d3 hién nhién d6i vdi chuyén gia trong linh virc. Chét
lién két hodic chat don c6 thé co6 mit trong khoang tir khoang 50 dén khoang 99% theo

trong lwong trong dugc phdm duge dé xuit & day.

Chét pha loang thich hop bao gdm, nhung khong giéi han &, dicanxi phosphat,
canxi sulfat, lactoza, sorbitol, sucrose, inositol, xenluloza, cao lanh, manitol, natri
clorua, tinh bot kho, va dudng bot. Mot sb chit pha lodng nhit dinh, nhw manitol,
lactoza, sorbitol, sucroza, va inositol, khi c6 mit véi lugng dd, co6 thé tao ra dic tinh
cho mét sb vién nén d4 nén ma cho phép phén 13 trong miéng bing cach nhai. Céc
vién nén duoc nén nay c6 thé ding nhur vién nén nhai duge. Lugng clia chit pha lodng
trong dugc phém dugc dé xuit & day phu thudc vao loai ché phém, va 12 hién nhién

dbi voi chuyén gia trong linh vue.

Chét phan ra thich hop bao gdm, nhung khéng gii han &, aga; bentonit;
xenluloza, nhu metylxenluloza va carboxymetylxenluloza; san phdm g&; bot bién tu
nhién; nén trao dbi cation; alginic axit; gébm, nhu gém guar va Veegum HV; clii cam
quyt; xenluloza lién két chéo, nhu croscarmeloza; polyme lién két chéo, nhu
crospovidon; tinh bdt lién két chéo; canxi carbonat; xenluloza vi tinh thé, nhu natri
tinh bot glycolat; polacrilin kali; tinh bt, nhu tinh bt ng6, tinh bt khoai tay, tinh bt
sén hot, va tinh bot d3 hd hoa so bd; dit sét; align; va hdn hop cia ching. Lugng cla
chét phén rd trong dugc phém duogc dé xubt & day phu thude vao loai ché phém, vala
hién nhién d6i voi chuyén gia trong linh vuc. Dugc phim duoc dé xuit & ddy c6 thé
bao gdm tir khoang 0,5 dén khoang 15% hoic tir khoang 1 dén khoang 5% theo trong

luong cua chét phan ra.

Chét bdi tron thich hop bao gdm, nhung khong gi6i han &, canxi stearat; magié
stearat; dau khoang; dau khoang nhe; glyxerin; sorbitol; manitol; glycol, nhu glyxerol
behenat va polyetylen glycol (PEG); stearic axit; natri lauryl sulfat; bot tan; dau thuc
vat hydro hoéa, bao gdm dau lac, dau hat bong, ddu huéng duong, ddu vimg, dau bliu,
dau ngod, va diu diu nanh; kém stearat; etyl oleat; etyl laureat; aga; tinh bot; thach
tiing; silica hoic silica gel, nhu AEROSIL® 200 (W.R. Grace Co., Baltimore, MD) va
CAB-O-SIL® (Cabot Co. & Boston, MA); va hdn hgp ctia ching. Duge phim dugc @&

xuét & day c6 thé bao gdm khoang 0,1 dén khoang 5% theo trong lwong chét bdi tron.

Chét chay thich hop bao gdm, nhung khéng giéi han &, coloid silicon dioxit,
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CAB-O-SIL® (Cabot Co. & Boston, MA), va bdt tan khong asbestos. Chét tao mau
thich hop bao gbm, nhung khong gi6i han &, chét bit ky dugc phép, duge cip phép,
chét nhuém FD&C tan trong nudc, va chét nhuém FD&C tan trong nuéc dugce tao
huyén phu trén alumin hydrat, va hd mau va hdn hop ctia ching. H6 mau 13 két hop
béi sy hit bam ctia chat nhudm tan trong nuéc vao oxit chira nuéc ctia kim loai ning,
tao ra dang khong tan cta chit nhudm. Chét tao mui thich hop bao gbm, nhung khong
giéi han &, huong vi ty nhién dugc chiét xuét tir cdy, nhu qua, va hdn hop tong hop
cua cac hgp chit ma tao ra cam giac vi dé& chiu, nhu bac ha va metyl salixylat. Chét tao
ngot thich hop bao gﬁ‘)m, nhung khong gidi han &, sucroza, lactoza, manitol, xiro,
glyxerin, va chét tao ngot nhén tao, nhu sacarin va aspartam. Chét nhii héa thich hop
bao gdm, nhung khéng gidi han &, gelatin, cdy keo, tragacan, bentonit, va chit hoat
dong bé mait, nhu polyoxyetylen sorbitan monooleat (TWEEN® 20), polyoxyetylen
sorbitan monooleat 80 (TWEEN® 80), va trietanolamin oleat. Chit tao huyén phi va
lam phin tin thich hop bao gdm, nhung khéng gi6i han &, natri
carboxymetylxenluloza, = pectin,  tragacan, = Veegum, cdy keo, natri
carbometylxenluloza, hydroxypropyl metylxenluloza, va polyvinylpyrolidon. Chét bao
quan thich hop bao gém, nhung khéng gi6i han &, glyxerin, metyl va propylparaben,
bd sung benzoic, natri benzoat va alcohol. Chat thAm w6t thich hop bao gbm, nhung
khéng gidi han &, propylen glycol monostearat, sorbitan monooleat, dietylen glycol
monolaurat, va polyoxyetylen lauryl ete. Dung méi thich hgp bao gdm, nhung khong
gi6i han &, glyxerin, sorbitol, rugu etyl, va xird. Chét 16ng khong nudc thich hop duoc
ding trong nhil trong bao gdm, nhung khong giéi han &, diu khoang va dau hat bong.
Axit hitu co thich hop bao gdm, nhung khong gii han &, axit xitric va tartaric. Céc
ngudn carbon dioxit thich hgp bao gdm, nhung khéng gi6i han &, natri bicarbonat va
natri carbonat.

Cén hiéu ring nhidu chit mang va céc ta dugc c6 thé thuc hién nhidu chic
nang, thdm chi trong cung ché phm.

Dugc phdm dugc dé xuét ¢ day dé ding qua dudng miéng c6 thé duoc dé xuét
dudi dang vién nén duogc nén, bot nghién vién nén, vién thubc hinh thoi nhai dugc,
vién nén hoa tan nhanh, vién nén da nén, hoic vién nén bao rudt, vién nén bao dudng,

hodc bao mang. Vién nén bao rudt 1a vién nén dugc nén c6 bao bang cic chat ma can
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hoat dong cua axit da day nhung hoda tan hodc lam tan rd trongn rudt, do dé bao vé
thanh phan hoat tinh khéi mai trudng axit ctia da day. Lép bao rudt bao gdm, nhung
khong gidi han &, axit béo, chét béo, phenyl salixylat, sap, sen-lic, sen-lic amoni héa,
va xenluloza axetat phthalat. Vién nén bao dudng 12 vién nén dugc nén dugc bao
quanh béi 16p phi duong, ma c6 thé c6 1oi trong viée che vi hoic mui khoé chiu va bao
v€ vién nén khoi bi oxy hoa. Vién nén bao mang 1a vién nén dugc nén ma duge bao
bang 16p moéng hodc mang moéng cua vat lidu tan trong nudc. Lép bao mang bao gdm,
nhung khoéng giéi han &, hydroxyetylxenluloza, natri carboxymetylxenluloza,
polyetylen glycol 4000, va xenluloza axetat phthalat. L6p bao mang tao ra cung dic
diém chung nhu 16p bao dudng. Vién nén da nén 13 vién nén dugc nén 1am bdi nhiefu

hon mdt chu ky nén, bao gom vién nén phén I&p, va vién nén bao nén hodc bao kho.

Dang liéu ding vién nén c6 thé dugc diéu ché tir thanh phin hoat tinh & dang
nghién bot, tinh thé, hoic hat, riéng hoic két hop véi mét hodc nhiéu chét mang hodc
céc ta duge dugc md ta & day, bao gdm chét lién két, chit phén ra, cic polyme giai
phoéng kiém so4t, chat boi tron, chét pha loang, va/hodc chét tao mau. Chét tao vi va
chét tao ngot 1a dac biét hitu dung trong ché phém ctia vién nén va vién thudc hinh thoi

nhai duogc.

Dugc phim dugc dé xuit & ddy dé ding qua dudng miéng c6 thé dugc d& xuét
1a vién nang mém hodic cimg, ma c6 thé 1am tir gelatin, metylxenluloza, tinh bot, hodc
canxi alginat. Vién nang gelatin ctimg, con goi 1a vién nang don kho (DFC), bao gbm
hai phan, mot ph?m phu 1én phﬁn con lai, do d6 bao hoan toan thanh phz‘in hoat tinh.
Vién nang dan hdi mém (SEC) 12 vé hinh ciu, mém, nhu vo gelatin, ma dugc héa déo
bang cach thém glyxerin, sorbitol, hodc polyol twong tw. V6 gelatin mém c6 thé bao
gdm chét bao quan dé ngin ngira su phét trién ctia vi sinh vét. Chét bao quan thich hop
13 c4c chit nhu duge md ta & day, bao gdm metyl- va propyl-paraben, va sorbic axit.
Dang liéu ding 16ng, ban rin, va rin dugc dé xuit & ddy c6 thé duge bao nang trong
vién nang. Dang liéu ding léng va bén rén thich hop bao gém dung dich va huyén phu
trong propylen carbonat, déu thyc vét, hodc triglyxerit. Vién nang chira cac dung dich
nay co thé dugc diéu ché nhu dugc mé ta trong Séng ché My s6 4,328,245; 4,409,239;
va 4,410,545, Vién nang con co thé duoc bao nhu da biét bai chuyén gia trong linh

vue nhim thay d6i hodc duy tri sy hoa tan ctia thanh phﬁn hoat tinh.
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Duoc phim dugc dé xuit & day dé ding qua dudng miéng c6 thé dugc dé xuit
& dang lidu ding 10ng va ban rén, bao gdm chét nhii twong, dung dich, huyén phu, cdn
ngot, va xird. Nhii tvong 13 hé hai pha, trong dé mot chét 1ong duoc phén tan dudi
dang giot nho trong chit 1ong con lai, ma c6 thé 1a dau-trong-nuée hodc nudc-trong-
dau. Chét nhii tvong c6 thé bao gdm chit 1ong khong nudc hoic dung méi duoc dung,
t4c nhan nhii hoa, va chét bao quan. Huyén phii ¢6 thé bao gém chét tao huyén phi va
chét bao quan duge dung. Dung dich cdn nude cb thé bao gém axetal dugc dung, nhu
di(alkyl bac thip) axetal cia alkyl bac thip aldehyt, vi du, axetaldehyt dietyl axetal; va
dung mdi tan trong nudc c¢6 mot hodc nhidu nhém hydroxyl, nhu propylen glycol va
etanol. Con ngot 13 dung dich trong, ngot, va hydroalcoholic. Xir6 13 dung dich nuéc
dugce co cua duong, vi du, sucroza, va co thé con chira chit bao quan. Débi véi dang
lidu ding 1éng, vi du, dung dich trong polyetylen glycol c6 thé duoc pha loang véi
lugng du chaa chét mang long dugc dung, vi du, nudce, thuong duge danh gid dé cho

dung.

Dang liéu ding 16ng va ban rén hitu dung khac bao gdm, nhung khéng gi6i han
0, cac dang chia (c4c) thanh phﬁn hoat tinh duogc d& xuét & day, va mono- hodc poly-
alkylen glycol dialkyl héa, bao gom, 1,2-dimetoxymetan, diglyme, triglyme,
tetraglyme, polyetylen glycol-350-dimetyl ete, polyetylen glycol-550-dimetyl ete,
polyetylen glycol-750-dimetyl ete, trong d6 350, 550, va 750 dé cap dén khdi lwong
phén t&r x4p xi trung binh cuia the polyetylen glycol. Cac ché pham nay c6 thé con bao
gdbm mét hodc nhidu chit chéng oxy héa, nhu butylated hydroxytoluen (BHT),
butylated hydroxyanisol (BHA), propyl gallat, vitamin E, hydroquinon,
hydroxycoumarin, etanolamin, lexithin, xephalin, ascorbic axit, malic axit, sorbitol,
phosphoric axit, bisulfit, natri metabisulfit, thiodipropionic axit va este cia no, va

dithiocarbamat.

Dugc phim duoc dé xudt & day dé ding qua dudng miéng c6 thé con duge dé
Xuit & dang hat mg, vi hat, vi cau, hodc hé nano. Dang lidu diung vi bao co thé duoc
didu ché nhu dugc mo ta trong Séng ché My s 6,350,458,

Dugc phdm dugc dé xuit & day dé ding qua dudng miéng c6 thé duge dé xuat
1a chét khong sui hodc chét sui, hat va bét, dé dugc hoan nguyén thanh dang lidu dung

16ng. Chéit mang dugc dung va cac td duge dung trong chét khong sti hat hodc bdt c6
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thé bao gdm chét pha lodng, chit tao ngot, va chét thim uét. Chit mang dwoc dung va
céc ta duge dung trong chit sii hat hodc bot c6 thé bao gbm axit hitu co va ngudn

cacbon dioxit.

Chéat tao mau va chét tao mii c¢6 thé dugc st dung & tit ca cac dang liéu ding

trén.

Dugc phim dugc dé xudt & day dé ding qua dudng miéng c6 thé dugc bao ché
1a dang lidu ding ngay hoic giai phéng cai bién, bao gdbm dang giai phéng cham, duy

tri, xung, kiém soat, nham dich, va 18p trinh.
B. Dung ngoai rudt

Dugc phdm dugc dé xudt & ddy c6 thé dugc ding ngoai rudt bang cach tiém,
truyén, hodic gin, dé diing cuc bd hogic toan than. Ding ngoai rudt, nhu duge st dung &
day, bao gdbm dung trong tinh mach, trong dong mach, trong bung, ndi tity mac, ndi
tAm thét, trong niéu dao, trong bé, trong so, trong co, trong bao hoat dich, trong bang

quang, va dudi co.

Dugc phdm duoc dé xuét & day dé dung ngoai rudt c6 thé dugc bao ché & dang
lidu ding bét ky ma thich hgp dé ding ngoai rudt, bao gdm dung dich, huyén ph, chit
nhil twong, vi hat, hat mg, vi cAu, hé nano, va dang rén thich hop dé dung dich hodc
huyén phu trong chét 16ng trude khi tiém. Dang lidu ding ndy c6 thé dugce diéu ché
theo phwong phép thong thuong da biét dbi v6i chuyén gia tronh linh vire khoa hoc

dugc (xem, Remington: The Science and Practice of Pharmacy, trén day).

Dugc phidm nhim dé ding ngoai rudt c6 bao gdm mot hodc nhiéu chit mang
dugc dung va ta duge, bao gdm, nhung khong gi6i han &, chét dan thudc nudc, chét
dan thudc tron dugc véi nude, chit dan thudc khong nudc, chit chdng vi tring hoic
chat bao quan chéng su phat trién ciia vi sinh vat, chit én dinh, chét ting cuong 6n
dinh, chét déng treong, chit dém, chét chéng oxy hoa, chét gdy mé cuc bo, chét tao
huyén phu va 1am phén tinsuspending, chit thAm w6t hodc chit nhii hoa, chit tao
phtc, chét co 1ap hoic tao chelat, chét bao vé dong lanh, chét bao quan dong kho, chit

lam day, chét diéu chinh d6 pH, va khi tro.

Chét din thubc nude thich hop bao gdm, nhung khong gi6i han &, nuéce, nuéce

mubi, nude mudi sinh 1y hoic nuéc mudi dém phosphat (PBS), dich tiém natri clorua,
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dich tiém Ringers, dich tiém dextroxa déng truong, dich tiém nudc vo trung, dich tiém
dextroxa va Ringers lactat h6a. Chit dan thubc khéng nudc thich hop bao gdm, nhung
khong gidi han 0, dau cb dinh cé nguén géc thuc vat, dau thau diu, dau ngo, dau hat
bong, dAu 6liu, dau lac, ddu bac ha, ddu cdy rum, dau vung, dau d4u nanh, dau thuc vat
hydro héa, dau d4u nanh hydro héa, va triglyxerit mach trung ctia dau dira, va du hat
co. Chét dan thubc tron 14n dugc véi nude thich hop bao gém, nhung khong gigi han
0, etanol, 1,3-butanediol, polyetylen glycol long (vi du, polyetylen glycol 300 va
polyetylen glycol 400), propylen glycol, glyxerin, N-metyl-2-pyrolidon, N,N-

dimetylaxetamit, va dimetyl sulfoxit.

Chét chéng vi tring hodc chét bao quan thich hop bao gém, nhung khéng gidi
han &, phenol, cresol, mercurial, benzyl alcohol, clobutanol, metyl va propyl p-
hydroxybenzoat, thimerosal, benzalkonium clorua (vi du, benzethonium clorua),
metyl- va propyl-parabens, va sorbic axit. Chat ding trwong thich hop bao gdm, nhung
khong gi6i han &, natri clorua, glyxerin, va dextroxa. Chdt dém thich hop bao gbm,
nhung khéng giéi han &, phosphat va xitrat. Chat chéng oxy hoa thich hop 1 cac chét
those nhu dugc mé ta & diy, bao gdm bisulfit va natri metabisulfit. Chat gy mé cuc
b thich hop bao gdém, nhung khéng giéi han &, procain hydroclorua. Chét tao huyén
phil va 1am phén tén thich hop I3 cac chit nhu dugc mé ta & ddy, bao gdm natri
carboxymetylxenluloza, hydroxypropyl metylxenluloza, va polyvinylpyrolidon. Chat
nhii héa thich hop 13 cac chit dugc md ta & day, bao gdm polyoxyetylen sorbitan
monolaurat, polyoxyetylen sorbitan monooleat 80, va trietanolamin oleat. Chét c6 lap
hoic tao chelat thich hop bao gdm, nhung khong giéi han & EDTA. Chat diéu chinh d
pH thich hop bao gbém, nhung khong giéi han &, natri hydroxit, hydrochloric axit,
xitric axit, va lactic axit. Chét tao phtrc thich hop bao gdm, nhung khéng gidi han 6,
xyclodextrin, bao gdm a-xyclodextrin, B-xyclodextrin, hydroxypropyl-B-xyclodextrin,
sulfobutylete-B-xyclodextrin, va sulfobutylete 7-B-xyclodextrin (CAPTISOL®, CyDex,
Lenexa, KS).

Khi dugc phdm duge d& xudt & day dugc bao ché dé ding da liéu, ché phdm
ngoai rudt da lidu phai chira chét chdng vi tring véi ndng d6 kim ham vi khuén hoic
ham ndm. T4t ca cac ché phdm ding ngodi rudt phai duge vo tring, nhu da biét va

thuc hién trong linh vuc.
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Theo mét phuong 4n, dugc phadm dé ding ngoai rudt dugce dé xuét 13 dung dich
v tring ding ngay. Theo mdt phuong an khac, duoc phdm duge d& xuit 12 san phidm
kho vo trung tan duoc, bao gém bot kho lanh va vién nén dudi da, duwgc hoan nguyén
v6i chat dan thube trude khi ding. Theo mot phuong 4n khac nita, duoc phim duogc dé
xuét 12 huyén phil v tring ding ngay. Theo mét phwong an khéac nita, dugc phdm
dugc dé xut 13 san phdm khé vé trung khéng tan dé hoan nguyén véi chit din thube
truGe khi ding. Con theo mot phwong 4n khac nita, duge phim duogc dé xuét 13 chét

nhii trong vO trung dung ngay.

Dugc phim duge dé xudt & diy dé ding ngoai rudt c6 thé duge bao ché 1a dang
lidu ding diing ngay hoic giai phéng cai bién, bao gdm dang giai phéng cham, duy tr,

xung, ki€m soat, nham dich, va lap trinh.

Duoc phim dugc d& xuit & ddy dé ding ngoai rudt cé thé dwoc bao ché 1a
huyén phu, rén, ban rén, hodc chét long xtc bién, dé dung lam tram céy. Theo mot
phuong 4n, dugc phim duoc dé xuét & ddy duoc phan tan trong ma trdn tro rin, ma
dugc bao bdi mang polyme ngoai tirc 13 khong tan trong dich co thé nhung cho phép
thanh phan hoat tinh trong dugc phdm khuéch tan qua.

Ma trén tro bao gbém, nhung khong giéi han &, polymetylmethacrylat,
polybutyl-methacrylat, polyvinylclorua héa déo hodc khéng hoa déo, nylon héa déo,
polyetylen terephthalat héa déo, cao su tw nhién, polyisopren, polyisobutylen,
polybutadien, polyetylen, etylen-vinyl axetat copolyme, cao su silicon,
polydimetylsiloxan, silicon carbonat copolyme, polyme hut nudc, nhu hydrogel cua
este ctia axit acrylic va methacrylic, collagen, rugu polyvinyl lién két chéo, va

polyvinyl axetat thiy phdn mdt phan lién két chéo.

Cac mang polyme ngoai thich hgp bao gdbm nhung khong gi6i han &,
polyetylen, polypropylen, etylen/propylen copolyme, etylen/etyl acrylat copolyme,
etylen/vinyl axetat copolyme, cao su silicon, polydimetyl siloxan, cao su neopren,
polyetylen clo héa, polyvinylclorua, vinyl clorua copolyme véi vinyl axetat, vinyliden
clorua, etylen va propylen, ionome polyetylen terephthalat, cao su butyl cao su
epiclohydrin, etylen/vinyl rugu copolyme, etylen/vinyl axetat/vinyl alcohol terpolyme,

va etylen/vinyloxyetanol copolyme.

C. Ding tiép xtic
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Dugc pham dugc dé xuat & day c6 thé duoc dung tiép xic véi da, 16 miéng,
hodc niém mac. Dung ti€p xuc, nhu duge sit dung & day, bao gom dung (trong)da, ket
mac, trong mang sung, trong mat, mat, tai, 4p da, mili, &m dao, ni€u dao, h¢ ho hap, va

truc trang.

Duogc phém dugc d& xuit & day co thé dugc bao ché & dang lidu diing bit ky ma
thich hop dé dung tiép xtic cho hiéu qua cuc bd hoic toan thin, bao gdm chét nhii
tuong, dung dich, huyén phu, kem, gel, hydrogel, thudc md, bot ric, bing bo, cdn
ngot, thubc xtrc ngoai da, huyén phu, cdn thudc, bot nhio, bot, mang, sol khi, tudi,
phun, thubc dan, bang, va miéng dép da. Dung tiép xtic ctia duge phim dugc dé xuit &

day c6 thé con bao gdm hat m&, vi hat, vi ciu, hé nano, va hdn hop ciia chiing.

Chét mang dugc dyng va cac ta dugc thich hop dé dung trong ché pham tiép
xtc duge dé xult & day bao gdbm, nhung khéng gidi han &, chit din thubc nude, chit
dan thubc tron duogc véi nude, chit dan thude khéng nude, chit chéng vi trung hodc
chit bao quan chéng sy phat trién ctia vi sinh vat, chit 6n dinh, chit ting cudng tinh
tan, chét déng truong, chit dém, chét chéng oxy hoa, chét gdy mé cuc bdg, chét tao
huyén phu va lam phén tén, chit thAm w6t hodc chét nhii hoa, chit tao phuec, chét co
lap hodc tao chelat, chét tdng cuong xam nhap, chét bao vé dong lanh, chéit bao vé

dong kho, chét 1am day, va khi tro.

Dugc pham c6 thé con duge ding tiép xtc bing dién di, dién chuyén ion, din
thubc qua da, din thube qua da bing siéu 4m, hozc tiém vi kim hoic khong tim, nhu
POWDERJECT™ (Chiron Corp., Emeryville, CA), va BIOJECT™ (Bioject Medical
Technologies Inc., Tualatin, OR).

Duoc phém dugc dé xuit & day co thé dugc dé xuit & dang thuéc ma, kem, va
gel. Chit din thubc dang thubc m& thich hop bao gdm chit din thubc nhon hoic
hydrocacbon, bao gém m& lon, m& lon benzoin hoa, dAu bliu, ddu hat bdng, va céc dau
khac, dau tréng; chit din thudc nhii héa dugc hoic hép thu, nhu diu hat nuéc,
hydroxystearin sulfat, va lanolin khan; chét din thubc loai dugc nuwée, nhu thube ma
hut nuéc; chat dan thube dang thubec mé tan trong nuée, bao gdm polyetylen glycol c6
trong lwong phan tir thay ddi; chit dan thubc nhit twong, hodc 13 chit nhii trong nuéc-
trong-diu (W/O) hodc chit nhii tvong du-trong-nudc (O/W), bao gdm rugu xetyl,

glyxeryl monostearat, lanolin, va stearic axit (xem, Remington: The Science and
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Practice of Pharmacy, trén ddy). Cac chét din thubc ndy dwoc 1am mém nhung thudng

can thém chat chong oxy héa va chat bao quan.

Bazo kem thich hop c6 thé 12 diu trong nudc hodc nudc trong dau. Chit din
thubc dang kem thich hop c6 thé 1a rira duoc bing nuée, va chira pha dau, chét tao
nhii, va pha nudc. Pha ddu con goi 14 pha "trong", ma thuong bao gdm dau a rugu béo
nhu rueou xetyl hoic stearyl. Pha nudc thuong, mic di khong cin thiét, vuot qué pha
déu v& thé tich, va thuong chira chét gitt &m. Chét tao nhii trong ché phdm kem c6 thé

14 chét hoat dong bé mit khong ion, anion, cation, hodc ludng tinh.

Gel c6 thé 1 ban ran, hé kiéu huyén phu. Gel pha don chita dai phan tir dugc
phén phdi co ban ddng nhit qua chit mang 1éng. Chét tao gel thich hop bao gdm,
nhung khong giéi han &, acrylic axit polymer lién két chéo, nhu carbome,
carboxypolyalkylen, va CARBOPOL®; polymer hit nude, nhu polyetylen oxit,
polyoxyetylen-polyoxypropylen copolyme, va polyvinylalcohol; polymer xenluloza,
nhu hydroxypropyl xenluloza, hydroxyetyl xenluloza, hydroxypropyl metylxenluloza,
hydroxypropyl metylxenluloza phthalat, va metylxenluloza; gdm, nhu gdém tragacan
va xanthan; natri alginat; va gelatin. D& diéu ché gel dong nhét, chit phan tan nhu rugu
hodc glyxerin c6 thé duoc thém, hodc chét tao gel co thé duoc phéan tan b%mg cach

nghién bot, tron co hoc, va/hoic khudy.

Duoc phdm dugc dé xuét & day c6 thé duge dung qua tryc trang, qua niéu dao,
qua 4m dao, hodc quanh dm dao & dang thudc dan, thubc dit, nén, thudc dép hoidc
thudc dé dép, bot nhio, bot, thubc b6, kem, thude trat, thubc tranh thai, thudc ma,
dung dich, chéit nhii tuong, huyén phu, nat bong, gel, bot, dich phun, hodc thudc thut.
Céc dang lidu dung nay c6 thé dugc sin xudt bing cic quy trinh thong thudng nhu

duge mo ta trong Remington: The Science and Practice of Pharmacy, trén day.

Thudc dan dung qua tryc trang, niéu dao va am dao la thé rén dé chen vao céc
15 cia co thé, ma rén & nhiét do thudng nhung tan chay hodc mém & nhiét d6 co thé dé
giai phéng (céc) thanh phén hoat tinh bén trong cac 15. Chat mang dugc dung duge
dung trong thudc dan ding trong truc trang va am dao bao gém bazo hodc chit din
thudc, nhu chét hd cling, ma tao ra diém tan chay & xép xi nhiét do co thé, khi duoc
bao ché véi duge phim duge dé xuit & day; va chét chdng oxy hoa nhu duge mo ta &

déy, bao gdm bisulfit va natri metabisulfit. Chét din thudc thich hgp bao gdm, nhung
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khong gi6i han &, bo ca cao (ddu theobroma), glyxerin-gelatin, carbowax
(polyoxyetylen glycol), ddu c4 nha ting, paraffin, sép tring va vang, va hdn hop thich
hop cta mono-, di- va triglyxerit cua axit béo, va hydrogel, nhu rwou polyvinyl,
hydroxyetyl methacrylat, va polyacrylic axit;. Cac két hop clia cdc chit dan thubc khac
nhau c6 thé ciing duge ding. Cac thudc dan ding trong truc trang va 4m dao c6 thé
dugc didu ché bing cach nén hoic duc. Trong lugng thong thuong cia thubc dan dung

trong truc trang va 4m dao lanim trong khoang tir khoang 2 dén khoang 3 g.

Dugc phém dugc dé xuit & day co thé dugc dung trong mit & dang dung dich,
huyén phu, thudc md, chit nhil tuong, dung dich tao gel, bot cho dung dich, gel, thube

dat vao mat, va thuoc cay.

Dugc phdm dwoc d& xuit & day c6 thé dugc ding trong miii hoic bing cach
x0ng vao duong hd hp. Duoc phdm c6 thé dugc dé xuit & dang sol khi hodc dung
dich d& phan phdi bing cach sir dung hdp ting 4p, bom, phun, may phun, nhu may
phun st dung dién thity dong luc hoc dé tao ra suong min, hodc 6ng phun, riéng hodc
Kkét hop véi chét déy thich hop, nhu 1,1,1,2-tetrafloetan hodc 1,1,1,2,3,3,3-
heptaflopropan. Dugc phém con c6 thé dugc dé xuétla bot kho dé thoi, ri€ng hodc két
hop v6i chit mang tro nhu lactoza hodc phospholipit; va giot nhé miii. P& diing trong

mili, bot c¢6 thé bao gdm chét két dinh sinh hoc, bao gdm chitosan hozc xyclodextrin.

Dung dich hodc huyén phu dé dung trong hop tédng ap, bom, phun, may phun,
hoidc 6ng phun c6 thé dugc bao ché dé chira contain etanol, etanol nuéc, hoic chit tuy
y thich hgp dé giai phong phén tan, hoa tan, hodc kéo dai thanh ph'?m hoat tinh dugc dé
Xut & day; chét déy 1a dung mdi; va/hodc chét hoat dong bé mit, nhu sorbitan trioleat,

oleic axit, hodc oligolactic axit.

Dugc phim dugce dé xuit & diy c6 thé dugc micron héa dén kich thudc thich
hop dé phan phdi bang cach xong, nhu khoang 50 micromet hogc it hon, hodc khoang
10 micromet hodc it hon. Cac hat c¢6 kich thudc nay co thé dugc didu ché st dung
phuong phép tdn nhé da biét dbi v6i chuyén gia tronh linh vuc, nhu nghién bom X04n,
nghién bom tang soi, Xt 1y 16ng siéu han dé tao thanh hat nano, ddng thé hoéa cao 4p,

hodc kho phun.

Vién nang, thubc rop, va hop dé ding tong may x6ng hoic khi cu bom c6 thé

duoc bao ché dé chira hdn hop bdt cua duge phém duoc dé xuét & day; bazo bot thich
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hop, nhu lactoza hodc tinh bot; va chét bién dbi hiéu nang, nhu l-leuxin, manitol, hodc
magié€ stearat. Lactoza c6 thé 14 khan hodc duéi dang monohydrat. T4 dugc hoiic chit
mang khac thich hop bao gdm, nhung khéng giéi han &, dextran, glucoza, maltoza,
sorbitol, xylitol, fructoza, sucroza, va trehaloza. Dugc phém duge dé xuit & day dé
dung x6ng/trong miii ¢6 thé con bao gdbm mui thich hop, nhw menthol va levomenthol;

va/hodc chat tao ngot, nhu sacarin va sacarin natri.

Duoc phdm dugc d& xudt & day dé dung tiép xuc c6 thé dugc bao ché dé giai
phoéng ngay 14p tirc hodic giai phong cai bién, bao gdm giai phong cham, duy tri, xung,
kiém soat, nhim dich, va l4p trinh.

D. Giai phong cai bién

Duoc phdm dugc dé xuit & day c6 thé duoc bao ché dudi dang lidu ding giai
phong cai bién. Nhu dugc st dung & ddy, thuat ngit “giai phéng cai bién” dé cap dén
dang lidu dung trong d6 tbc d hodc vi tri giai phong cia (cac) thanh phan hoat tinh
khac véi dang lidu ding ngay khi cho ding cing duong ding. Dang liéu ding giai
phong cai bién bao gdm, nhung khong gi6i han &, dang lidu dung giai phong chim, mo
rong, kéo dai, duy tri, theo nhip tim, kiém so4t, ting tc, nhanh, nhim dich, dwgc 1ap
trinh, va & dich da day. Dugc phim & dang liéu ding giai phong cai bién c6 thé duge
diéu ché st dung nhiéu thiét bi giai phéng cai bién va phwong phap da biét ddi véi
chuyén gia tronh linh vuc, bao gdm, nhung khong giéi han &, thiét bi giai phong kiém
so4t ma tran, thiét bi giai phong kiém soat thdm loc, thiét bi giai phong kiém soat da
hat, nén trao dbi ion, chit bao rudt, chit bao nhiéu 16p, vi cAu, hat md, va két hgp cua
ching. Tc do giai phong cia (cac) thanh phan hoat tinh con c6 thé dugc bién ddi bsi

kich thudc hat va tinh da hinh cta (c4c) thanh phan hoat tinh.

Céc vi du cia giai phéng cai bién bao gdm, nhung khong gi6i han o, cic hop
chit duge mo ta trong Sang ché My sb: 3,845,770; 3,916,899; 3,536,809; 3,598,123;
4,008,719; 5,674,533; 5,059,595; 5,591,767; 5,120,548; 5,073,543; 5,639,476;
5,354,556; 5,639,480; 5,733,566; 5,739,108; 5,891,474; 5,922,356; 5,958,458;
5,972,891; 5,980,945; 5,993,855; 6,045,830; 6,087,324; 6,113,943; 6,197,350;
6,248,363; 6,264,970; 6,267,981; 6,270,798; 6,375,987; 6,376,461; 6,419,961,
6,589,548; 6,613,358; 6,623,756, 6,699,500; 6,793,936; 6,827,947; 6,902,742;
6,958,161; 7,255,876; 7,416,738; 7,427,414; 7,485,322; Bussemer va cong sy, Crit.
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Rev. Ther. Drug Carrier Syst. 2001, 18, 433-458; Modified-Release Drug Delivery
Technology, tai ban 14n tht 2; Rathbone va cong su, Eds.; Marcel Dekker AG: 2005;
Maroni va cdng su, Expert. Opin. Drug Deliv. 2005, 2, 855-871; Shi va cdng su,
Expert Opin. Drug Deliv. 2005, 2, 1039-1058; Polymes in Drug Delivery; Ijeoma va
cong su, Eds.; CRC Press LLC: Boca Raton, FL, 2006; Badawy va cdng su, J. Pharm.
Sci. 2007, 9, 948-959; Modified-Release Drug Delivery Technology, trén day;
Conway, Recent Pat. Drug Deliv. Formul. 2008, 2, 1-8; Gazzaniga va cdng su, Eur. J.
Pharm. Biopharm. 2008, 68, 11-18; Nagarwal va cong su, Curr. Drug Deliv. 2008, 5,
282-289; Gallardo va cong sy, Pharm. Dev. Technol. 2008, 13, 413-423; Chrzanowski,
AAPS PharmSciTech. 2008, 9, 635-638; Chrzanowski, AAPS PharmSciTech. 2008, 9,
639-645; Kalantzi va cdng su, Recent Pat. Drug Deliv. Formul. 2009, 3, 49-63; Saigal
va cOng sy, Recent Pat. Drug Deliv. Formul. 2009, 3, 64-70; va Roy va cdng su, J.
Control Release 2009, 134, 74-80.

1. Thiét bj giai phéng c6 kiém soat nén

Dugc phidm duge d& xuit & diy & dang liéu ding giai phéng cai bién c6 thé
duoc san xuét bang cach sir dung thiét bi giai phong c6 kiém soat nén da biét ddi véi
chuyén gia trong linh vuc. Xem, Takada va cong su trong 4n phim: Enxyclopedia of

Controlled Drug Delivery; Mathiowitz Ed.; Wiley: 1999; Vol 2.

Theo mot sb phwong 4n nhét dinh, dugc phdm dugc dé xuit & day & dang lidu
dung giai phéng cai bién dwoc bao ché bang cach sir dung thiét bj nén c6 thé in mon
dugc, thiét bi nay co thé 1 polyme né ra trong nuéc, cé thé #n mon dugc, hodc tan
duogc, bao gdm, nhung khong gi6i han &, polyme téng hop, va polyme c6 trong tu

nhién va c4c chat dan xuat, nhu polysacarit va protein.

Vit li€u hitu dung trong viéc tao nén 3n mon duge bao gém, nhung khong gidi
han &, kitin, chitosan, dextran, va pululan; thach gom, gébm arabic, gdm karaya, gom tir
ciy bd két ba gai, gobm tragacanth, carrageenan, gdm ghatti, gom gua, gdbm xanthan, va
scleroglucan; tinh bét, nhu dextrin va maltodextrin; chit keo va nuge, nhu pectin;
phosphatit, nhu lexithin; alginat; propylen glycol alginat; gelatin; colagen; vat li¢u
xenluloza, nhu etyl xenluloza (EC), metyletyl xenluloza (MEC), carboxymetyl
xenluloza (CMC), CMEC, hydroxyetyl xenluloza (HEC), hydroxypropyl xenluloza
(HPC), xenluloza axetat (CA), xenluloza propionat (CP), xenluloza butyrat (CB),
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xenluloza axetat butyrat (CAB), CAP, CAT, hydroxypropyl metyl xenluloza (HPMC),
HPMCP, HPMCAS, hydroxypropyl metyl xenluloza axetat trimelitat (HPMCAT), va
etyl hydroxyetyl xenluloza (EHEC); polyvinyl pyrolidon; polyvinyl alcohol; polyvinyl
axetat; este cua axit béo glyxerol; polyacrylamit; axit polyacrylic; copolyme cua axit
etacrylic hodc axit metacrylic (EUDRAGIT®, Rohm America, Inc., Piscataway, NIJ);
poly(2-hydroxyetyl-metacrylat); polylactit; copolyme cia axit L-glutamic va etyl-L-
glutamat; copolyme cia axit lactic — axit glycolic phan huy dugc; axit poly-D-(-)-3-
hydroxybutyric; va cic chit din xuédt clia axit acrylic khac, nhu homopolyme va
copolyme cua butylmetacrylat, metyl metacrylat, etyl metacrylat, etylacrylat, (2-

dimetylaminoetyl)metacrylat, va (trimetylaminoetyl)metacrylat clorua.

Theo mot sb phuong an nhit dinh, dugc phim dugce dé xudt & day dugc bao ché
v6i thiét bi nén khong &n mon dugc. (Céac) thanh phén hoat tinh dige hoa tan hoic
phén tan trong nén tro va dugc giai phéng ban diu bing cach khuéch tan thong qua
nén tro nay khi sir dung. Céc vat liéu thich hop dé sir dung l1am thiét bi nén khoéng n
mon duge bao gém, nhung khong gidi han ¢, chit déo khong tan dugc, nhu
polyetylen, polypropylen, polyisopren, polyisobutylen, polybutadien,
polymetylmetacrylat, polybutylmetacrylat, polyetylen dugc clo hoéa, polyvinylclorua,
copolyme ciia metyl acrylat-metyl metacrylat, copolyme cua etylen-vinyl axetat,
copolyme etylen/propylen, copolyme etylen/etyl acrylat, copolyme vinyl clorua voi
vinyl axetat, vinyliden clorua, etylen va propylen, ionome polyetylen terephtalat, cao
su butyl, cao su epiclohydrin, copolyme etylen/vinyl alcohol, terpolyme etylen/vinyl
axetat/vinyl alcohol, copolyme etylen/vinyloxyetanol, polyvinyl clorua, ni 16ng héa
déo, polyetylen terephtalat héa déo, cao su thién nhién, cao su silicon,
polydimetylsiloxan, va copolyme silicon carbonat; polyme wa nudc, nhu etyl
xenluloza, xenluloza axetat, crospovidon, vd polyvinyl axetat dwgc thiy phén mot
ph?m duoc lién két chéo; va hop chit béo, nhu sap carnauba, sap vi tinh thé, va
triglyxerit.

Trong hé giai phong c6 kiém soét nén, ddng hoc gidi phong mong mudn c6 thé
duoc kiém sodt, vi du, thong qua loai polyme dugc st dung, d§ nhét ciia polyme, kich
thudc hat ciia polyme va/hodc (céc) thanh phén hoat tinh, ty 1& ctia (c4c) thanh phén

hoat tinh so vgi polyme, va cac t4 dugc hodc chét mang khéc trong ché pham.
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Dugc phim dugc d& xudt & ddy & dang lidu ding giai phong cai bién c6 thé
duoc diéu ché bang cac phuong phép da biét dbi véi chuyén gia trong linh vuc, bao

gém nén truc tiép, tao hat khong hodc w6t sau d6 nén, va tao hat chay sau d6 nén.
2. Thiét bj giai phong c6 kiém soat thim théu

Duogc phdm duge dé xuit & diy & dang liéu dung giai phong cai bién c6 thé
dwoc san xuit bang cach st dung thiét bi giai phong c6 kiém soét thdm thiu, bao gbm,
nhung khong gidi han &, hé mot khoang, hé hai khoang, céng nghé mang bit dbi xtimg
(asymmetric membrane technology-AMT), va hé 161 dun (extruding core system -
ECS). Néi chung, cac thiét bi ndy c6 it nht thanh phan: (a) 161 chtra thanh phén hoat
tinh; va (b) mang ban thim c6 it nhit mot cdng phan phdi, bao ngoai 15i. Mang ban
thim kiém soat dong nudc di vao 13i tir méi trudng nude bén ngodi st dung dé giy ra

sur giai phong thude bang cach ddy thudc ra thong qua cdng phan phéi.

Ngoai (cac) thanh phan hoat tinh, 15i ciia thiét bj thAm théu tiy y bao gdm tac
nhén thdm thiu, chét ndy tao luc din dé van chuyén nuéc tir mdi trudong st dung vao
trong 151 cua thiét bi. Mot nhém cac tac nhan thim thdu 13 cic polyme wa nuéc né
dugc trong nudc, cic tdc nhdn ndy con dugce goi 1a “osmopolyme” va “hydrogel”. Tac
nhan 13 polyme uva nuéc ng duge trong nuée thich hgp bao gdm, nhung khéng gisi
han ¢, polyme vinyl va acrylic ua nuéc, polysacarit nhu canxi alginat, polyetylen oxit
(PEO), polyetylen glycol (PEG), polypropylen glycol (PPG), poly(2-hydroxyetyl
metacrylat), axit poly(acrylic), axit poly(metacrylic), polyvinylpyrolidon (PVP), PVP
lién két chéo, ruou polyvinyl (PVA), copolyme PVA/PVP, copolyme PVA/PVP véi
monome ky nudc nhu metyl metacrylat va vinyl axetat, polyuretan ua nudc chira cac
khdi PEO 16m, natri croscarmeloza, carrageenan, hydroxyetyl xenluloza (HEC),
hydroxypropyl xenluloza (HPC), hydroxypropyl metyl xenluloza (HPMC),
carboxymetyl xenluloza (CMC) va carboxyetyl, xenluloza (CEC), natri alginat,

polycarbophil, gelatin, gdm xanthan, va natri tinh bdt glycolat.

Mot nhém téc nhan thidm théu khac 13 osmogen, c6 kha ning hut nude dé tac
dong 1én gradient ap sult thAm thiu qua hang rio cua lép vo bao xung quanh.
Osmogen thich hgp bao gdm, nhung khoéng gi6i han &, cac mudi v co, nhu magié
sulfat, magié clorua, canxi clorua, natri clorua, lithi clorua, kali sulfat, kali phosphats,

natri carbonat, natri sulfit, lithi sulfat, kali clorua, va natri sulfat; dwong, nhu dextroxa,
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fructoza, glucoza, inositol, lactoza, maltoza, manitol, raffinoza, sorbitol, sucroza,
trehaloza, va xylitol; axit hitu co, nhu axit ascorbic, axit benzoic, axit fumaric, axit
xitric, axit maleic, axit sebaxic, axit sorbic, axit axit béo, axit edetic, axit glutamic, axit

p-toluensulfonic, axit sucxinic, va axit tartaric axit; urea; va hdn hop cua chiing.

Céc tac nhan thdm thau c6 tdc d6 hoa tan khac nhau c6 thé duge sir dung dé tac
dung dén mic d6 nhanh chéng ma (c4c) thanh phan hoat tinh bt ddu dugc phan phdi
tir dang liéu. Vi du, duong v6 dinh hinh, nhu MANNOGEM™ EZ (SPI Pharma,
Lewes, DE) ¢6 thé dugc st dung dé tao ra sy phéan phéi nhanh hon trong sudt hai gio
diu dé nhanh chéng tao ra hiéu qua chita bénh mong muén, va sy giai phong déu va
lién tuc lugng con lai dé duy tri mtrc hi¢u qua tri liéu hodc dy phong mong mudn trong
mdt khoang thoi gian kéo dai. Trong trudng hop ndy, (cac) thanh phan hoat tinh dugc
giai phong & téc d6 dé thay thé luong thanh phan hoat tinh da dugc chuyén héa va bai
tiét.

Loi c6 thé con bao gdm nhiéu loai ta duge va chét mang khac nhau nhu dugc
mo ta & ddy dé ting cudng hiéu qua ciia dang liéu dung hodc dé 1am ting sy 6n dinh
hodc xir ly.

Céc vat liéu hitu dung trong viéc tao mang ban thdm bao gém nhiéu loai khac
nhau cua acrylic, vinyl, ete, polyamit, polyeste, va cic chit din xuét xenluloza ma
thAm nuéc duoc va khéng tan trong nude cac d6 pH twong dwong véi sinh 1y, hoic d&
dang 1am cho khéng tan trong nu6c bang bién dbi héa hoc, nhu lién két chéo. Cac vi
du vé polyme thich hop hitu dung trong viéc tao 16p vé, bao gbm cac loai héa déo,
khong héa déo, va gia cd, cua xenluloza axetat (CA), xenluloza diaxetat, xenluloza
triaxetat, CA propionat, xenluloza nitrat, xenluloza axetat butyrat (CAB), CA etyl
carbamat, CAP, CA metyl carbamat, CA sucxinat, xenluloza axetat trimellitat (CAT),
CA dimetylaminoaxetat, CA etyl carbonat, CA cloaxetat, CA etyl oxalat, CA metyl
sulfonat, CA butyl sulfonat, CA p-toluen sulfonat, aga axetat, amyloza triaxetat, beta
glucan axetat, beta glucan triaxetat, axetaldehyt dimetyl axetat, triaxetat cia gom tur
cdy bd két ba gai, hydroxylated etylen-vinylaxetat, EC, PEG, PPG, copolyme
PEG/PPG, PVP, HEC, HPC, CMC, CMEC, HPMC, HPMCP, HPMCAS, HPMCAT,
axit poly(acrylic) va este va axit poly-(metacrylic) va este va copolyme cua chuing, tinh

bot, dextran, dextrin, chitosan, colagen, gelatin, polyalken, polyete, polysulfon,
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polyetesulfon, polystyren, polyvinyl halogenua, polyvinyl este va ete, sip tur nhién, va

sap tong hop.

Mang béan thdm ciing c6 thé 12 mang vi 18 ky nuéc, trong dé, cac 15 gin nhu
dugc nap ddy khi va khéng bi w6t béi moi trudng nuée nhung thim duge hoi nudc,
nhu duge boc 16 trong sang ché My s6 5,798,119. Mang thdm hoi nuéc nhung ky nuée
nay thuong duge lam tr polyme ky nudc nhu polyalken, polyetylen, polypropylen,
polytetrafloetylen, cac chit dan xuit cia axit polyacrylic, polyete, polysulfon,
polyetesulfon, polystyren, polyvinyl halogenua, polyvinyliden florua, polyvinyl este va

ete, sap tu nhién, va sép tong hop.

(C4c) cdng phan phdi trén mang ban thim c6 thé duogc tao ra sau khi bao bang
cach khoan co hoc hoic laze. (Céc) cbng phan phdi ciing c6 thé duge tao ra tai chd
bang cach in mon nut bing vat liéu tan trong nuéc hodc bing cich lam rach mot phin
méng hon ctia mang & trén vét 16m trong 18. Ngoai ra, cac cdng phan phdi ¢ thé duge
tao ra trong qua trinh bao, nhu trong trudng hop bao loai mang bit d6i xtmg dugc boc

16 trong sang ché My s 5,612,059 va 5,698,220.

Téng luong cia (cac) thanh phan hoat tinh dwgc giai phéng va toc do giai
phong vé co ban ¢ thé dugc didu chinh théng qua d6 day va do réng clia mang ban

thdm, thanh phan 15, va s6 lwgng, kich thudc va vi tri ctia cc cong phan phéi.

Dugc phdm & dang lidu giai phong c6 kiém soat tham thau c6 thé con bao gém
céc ta dugc hodc chit mang thong thudong khic nhu duge mo ta & day dé 1am tang hi€u

qua hodc qua trinh bao cheé.

Dang lidu giai phong c6 kiém soat thim théu c6 thé duoc bao ché theo cac
phuong phép va k§ thuét thong thuong da biét ddi véi chuyén gia trong linh vic. Xem,
Remington: The Science and Practice of Pharmacy, trén ddy; Santus va Baker, J.
Controlled Release 1995, 35, 1-21; Verma va cfng sy, Drug Development and
Industrial Pharmacy 2000, 26, 695-708; va Verma va cdng sy, J. Controlled Release
2002, 79, 7-27.

Theo mot s& phuong 4n nhét dinh, dugc phém dugc dé xuit & day dugce bao ché
dué6i dang lidu giai phong c6 kiém soat AMT, bao gbm mang thim thiu bat di xing

bao ngoai 15i bao gdm (cac) thanh phén hoat tinh va t4 duoc dugc dung hodc chét
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mang khac. Xem, Sang ché My sb 5,612,059 va Cong bd don qubc t& sé6 WO
2002/17918. Dang lidu giai phong c6 kiém soat AMT c6 thé duge bao ché theo cac
phuong phap va k§ thuat thong thuong da biét dbi véi chuyén gia trong linh vuc, bao
gE“)m nén truc tiép, tao hat kho, tao hat uét, va phuong phap bao dip.

Theo mdt sé phuong 4n nhit dinh, dugc phdm duoc d& xuét & day dugc bao ché
duéi dang lidu giai phong c6 kiém soat ESC, chira mang thidm thiu bao ngoai 16i bao
gbm (cé4c) thanh ph?ln hoat tinh, hydroxyletyl xenluloza, va t4 dugc dugc dung hoic
chét mang khéc.

3. Thiét bj giai phong c6 kiém soét nhiéu hat

Duoc phim duoc dé xuit & diy & dang lidu ding giai phong cai bién c6 thé
dugc san xudt duéi dang thiét bi gidi phong co kiém so4t nhiéu hat, chira nhiéu hat, hot
nhé, hodc vién, c6 duong kinh tir khoang 10 pm dén khoang 3 mm, khoang 50 pm dén
khoang 2,5 mm, hodc tir khoang 100 pm dén khoang 1 mm. Nhiéu hat ny c6 thé dugc
tao ra nhd cdc qud trinh d3 biét dbi véi chuyén gia trong linh vyc, bao gdm tao hat uét
va kho, dun/tao ciu, nén cudn, két dong-tan chay, va béng cac 181 hat bao phun. Xem,
vi du, Multiparticulate Oral Drug Delivery; Ghebre-Sellassie Ed.; Marcel Dekker:
1994; va Pharmaceutical Pelletization Technology; Ghebre-Sellassie Ed.; Marcel
Dekker: 1989.

Céac ta dugc hodc chét mang khic nhu dugc md td & diy co thé duoc tron véi
dugce phdm dé gitp trong viée xir Iy va tao hinh da hat. C4c hat tao thanh c6 thé chinh
né6 tao vat pham da hat hoic c6 thé dugc bao bai cac vat lidu bao mang khac nhau, nhu
polyme rudt, polyme phinh trong nudc, va tan trong nuéc. Cac da hat cé thé con dugc

diéu ché 1a vién nang hodc vién nén.
4. Phan ph6i nham dich

Duoc phdm duoc dé xuit & day co thé con duge bao ché dé nhim dich mo, thy
thé cu thé, hoic vung khéac cda co thé cua ddi tuong duogc diéu tri, bao gém h€ phéan
phéi hat m&, hong cAu boc kin, va trén co s& khang thé. Cac vi du bao gdm, nhung
khong gidi han &, céc chit duoc boc 16 trong Sang ché M¥§ 6 5,709,874; 5,759,542;
5,840,674; 5,900,252; 5,972,366; 5,985,307; 6,004,534; 6,039,975; 6,048,736;
6,060,082; 6,071,495; 6,120,751; 6,131,570; 6,139,865; 6,253,872; 6,271,359,
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6,274,552; 6,316,652; va 7,169,410.
Phuong phép st dung

Sang ché mé ta phuong phap didu tri, phong ngira, hodc cai thién mot hodc
nhiéu triéu ching cla 161 loan, bénh, hodc tinh trang trung gian béi kinaza RC & dbi
tugng, bao gém viéc cho ddi tugng ding hop chit dwgc dé xudt & day, vi du, hop chét
¢6 cong thirc I, bao gdm chit ddng phan 13p thé, chit ddng phan dbi hinh, hdn hop cta
céc chét ddng phan ddi hinh, hdn hop cia cic chit ddng phan phi d6i hinh, hodc bién
thé df“)ng vi cia chung; hodc mudi, solvat, hydrat, hodc tién thube dugc dung cia

chung.

Sang ché ciing mo taphwong phap diéu tri, phong ngira, hodc cai thién mot hoic
nhiéu triéu chiing cua rdi loan, bénh, hodc tinh trang dép Gng sy cai bién cua hoat tinh
cta kinaza RC & dbi twong, viéc cho dbi twong ding hop chét duge d& xuit & day, vi
du, hop chét c6 cong thire I, bao gdm chét ddng phén 14p thé, chit ddng phan dbi hinh,
hdn hop cia cac chit ddng phan dbi hinh, hdn hop ciia céc chét ddng phan phi dbi
hinh, hodc bién thé ddng vi cta ching; hodic mudi, solvat, hydrat, hoic tién thubc duoc

dung cia chung.

Séng ché ciing md ta phuong phap didu tri, phong ngira, hodc cii thién mot
hodc nhiéu triéu ching cuia roi loan, bénh, hodc tinh trang dap Gng su rc ché cua hoat
tinh cua kinaza RC & dbi tuong, viée cho dbi tuong dung hop chit duge d& xuit & day,
vi dy, hop chét ¢6 cong thirc I, bao gdm chét déng phan lap thé, chat déng phan dbi
hinh, hdn hop cua cac chit ddng phan dbi hinh, hdn hop cia cac chét ddng phan phi
dbi hinh, ho#c bién thé dff)ng vi cua chuing; hodc mudi, solvat, hydrat, hodc tién thube

dugc dung cia ching.

Theo mot phuong 4n, sang ché dé xuét hop chit dugc dé cap & day, vi dy, hgp
chit c6 cong thuc II-a, bao gdm chét ddng phan 1ap thé, chit ddng phan dbi hinh, hdn
hop cua cac chit dong phan dbi hinh, hdn hop cta cac chit ddng phan phi ddi hinh,
hoic bién thé ddng vi ctia ching; hodc mudi, solvat, hodc hydrat dugc dung ctia ching
d8 st dung trong phuong phap dé diéu tri, phong ngira, hodc céi thién mot hodc nhiéu

triéu chiing cla roi loan, bénh, hoic tinh trang lién quan dén eosinophil & doi tugng.

Theo mét phuong &n khac, séng ché @& xuit hop chét duoc dé cap ¢ day, vi du,
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hop chét c6 cong thire II-a, bao gbm chét déng phan 14p thé, chit ddng phan dbi hinh,
hdn hop ciia cac chit ddng phan d6i hinh, hdn hop cta cic chit ddng phin phi déi
hinh, hoidc bién thé ddng vi cua ching; hoic mudi, solvat, hodc hydrat dugc dung cia
ching dé st dung trong phuong phép dé didu tri, phong ngira, hodc cai thién mot hodc
nhiéu triéu chitng cua 16i loan, bénh, hodc tinh trang li€én quan dén basophil & dbi

tuong.

Theo mdt phwong an khac nita, sing ché dé xuit hop chit dugc dé cip & day, vi
du, hop chét c6 cong thirc II-a, bao gdm chét ddng phan 1ap thé, chit déng phan dbi
hinh, hdn hop cua cac chit ddng phan dbi hinh, hdn hop cia cic chét ddng phén phi
dbi hinh, ho#ic bién thé déng vi ctia chung; hodc mubi, solvat, hodc hydrat duge dung
ctia chiing dé sir dung trong phuong phéap dé diéu tri, phong ngira, hodc ci thién mot
hozic nhiéu triéu ching cta rbi loan, bénh, hodc tinh trang lién quan dén dudng bao &

dbi tuong.

~Con theo m¢t phwong 4n khéac nita, sang ché dé xuit hop chét duogc dé cap &
day, vi du, hop chét c6 cong thirc II-a, bao gbm chét ddng phan 14p thé, chit ddng
phén d6i hinh, hdn hop clia cac chit ddng phan d6i hinh, hdn hop cia cic chit dong
phén phi d6i hinh, hodic bién thé ddng vi cia chung; hoic mubi, solvat, hoic hydrat
duge dung cia chung dé sir dung trong phuong phép dé didu tri, phong ngira, hoic cai

thién mo6t hodc nhi€u triu ching clia bénh viém & doi tugng.

Theo mdt phuong 4n, ddi twong 13 dong vat c¢6 vii. Theo mot phuong 4n khac,
d6i twong 13 ngudi.

Céc rdi loan, bénh, hodc tinh trang c6 thé xir ly bi’mg hop chét dugc dé xuit &
day, vi du, hop chét c6 cong thirc II-a, bao gdm chit dong phén lap thé, chét ddng
phan di hinh, hdn hop cta cac chét ddng phan ddi hinh, hén hop cta cic chit dong
phan phi dbi hinh, hoic bién thé déng vi cua ching; hodc mudi, solvat, hodc hydrat
duge dung cta ching; bao gdm, nhung khong gi6i han &, (1) cc bénh viém hodc di
ung, bao gém phan v€ todn than va b1 loan nhay cdm thyc phém, viém da co dia,
chimg may day, di ung thubc, di tng 16ng con trung, di ting thirc dn (bao gdém bénh
celiac va tuong tu), va bénh té bao mast; (2) bénh viém dudng rudt, bao gdm bénh
Crohn, viém loét dai trang, chirng viém rudt hdi, va viém rudt non; (3) viém mach, va

hoi chitng Behcet; (4) bénh viy nén va céc bénh viém da, bao gdm chung viém da,
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bénh cham, viém da co dia, viém da tiép xic di Gmg, chiing may day, bénh ly vé da do
virut bao gdm céc bénh cé ngudn gbc tir papillomavirut & ngudi, nhiém HIV hodc
RLYV, cac bénh ly vé da do vi khudn, ndm, va vat ky sinh khéac, va lupus ban d6 ngoai
da; (5) bénh suyén va cac bénh di ung dudng ho hép, bao gém bénh hen di rng, hen do
tap thé duc, viém miii di ung, viém tai gifta, viém két mac di ung, bénh phéi qué mén,
va bénh phdi tic nghén man tinh; (6) cdc bénh tw mién, bao gdm chimg viém khép
(bao gdbm dang thip khép va viém khép), lupus ban dé hé thdng, dai thao dudng loai I,
chirng nhugc co ning, bénh da xo cliing, bénh Graves, va viém than tiéu cén;{(7) tinh
trang bai khéang bo phan ghép (bao gdm bai khéng bd phan ghép ciing loai va bénh vat
chu khang bd phan ghép), vi du, bai khang ghép da, bai khang cdy co quan cling, bai
khang cdy tiy xuong; (8) sbt; (9) bénh tim mach, bao gdm Suy tim c4p, huyét ap thép,
cao huyét 4p, dau thit nguc, nhdi mau co tim, dau tim, suy tim sung huyét, xo vita
déng mach, bénh dong mach vanh, hep van tim, hep t4c tinh mach; (10) R6i loan mach
mau nio, bao gém chin thuong so néo, tai bién mach méu n#o, thiéu mau cuc bo, tén
thuong tai twdi mau va ching phinh mach; (11) ung thu vi, ung thu da, ung thu tuyén
tién liét, ung thu ¢d tit cung, ung thu tir cung, ung thu budng trimg, ung thu tinh hoan,
ung thu bang quang, ung thu phéi, ung thu gan, ung thu thanh quan, ung thu khoang
miéng, ung thu dai trang va ung thu duong ti€u hoéa (vi dy, ung thu thuc quan, ung thu
da day, ung thu tuyén tuy), ung thu nfo, ung thu tuyén giap, ung thuy mau, va ung thu
hé bach huyét; (12) chiing xo héa, bénh md lién két, va u hat, (13) co quan sinh duc va
sinh san, bao gdm ching 1di loan cwong duong; (14) rdi loan tiéu héa, bao gém viém
da day, loét da day, budn noén, viém tuy va chiing ndén mta; (15) r6i loan than kinh,
bao gdm bénh Alzheimer; (16) rdi loan gidc ngt, bao gdm ching mét ngii, chimg ngu
rli, hoi chirng ngung thd khi ngi, va hoi chimg giam thong khi béo phi (Hoi ching
Pickwick); (17) cac chung dau; (18) rdi loan than; (19) rbi loan thi gidc, bao gdm

chirng cudom nudc; va (20) cac bénh truyén nhidm, bao gdm HIV,

Theo mdt sd phuong an nhét dinh, rdi loan, bénh, hoic tinh trang dugc chon tir
nhém bao gém bénh suyén, bénh hen di tng, hen do tap thé dyc, viém miii dj tng,
viém miii di ing quanh nidm, viém miii di tng theo mua, viém da co dia, qua mén do
tiép xuc, viém da tiép xuc, viém mang két, viém két mac dj tng, viém phé quan &i
toan, di tng thirc dn, viém da day rudt tdng bach cAu 4i toan, bénh viém duong rudt,

viém loét dai trang, bénh Crohn, bénh té bao mast, hoi chirng cao IgE, bénh lupus ban

-54-



29641

do hé théng, bénh Véy nén, myun tring cé, bénh da xo cling, bai khang bd phan ghép
clng loai, tén thuong tai twéi mau, bénh phdi tic nghén man tinh (COPD), Hbi ching
Churg-Strauss, bénh viém xoang, bénh bach céu wa bazo, may day man tinh, ting bach
ciu ua bazo, bénh cham, chimg viém khép, viém khép dang thip, viém khép vay nén,

va viém khép xuong man tinh.

Theo mdt sb phuong én nhét dinh, réi loan, bénh, hoc tinh trang 13 bénh suyén,
hen do tip thé duc, viém miii di tmg, viém da co dia, bénh phdi tic nghén man tinh,
hoic viém két mac di ing. Theo mét sb phuong an nhét dinh, rdi loan, bénh, hoic tinh

trang 13 COPD.

Phu thudc vao rdi loan, bénh, hoic tinh trang dugc diéu tri, va tinh trang ciia dbi
turong, hop chét hoic duge phidm duge d& xuit & ddy c6 thé duge ding qua dudong
miéng, ngoai rudt (vi dy, trong co, trong bung, trong tinh mach, ICV, tiém hodc truyén
trong bé, tiém, hoic céy dudi da), duong dung x6ng, miii, &m dao, truc trang, dudi
ludi, hodc tiép xuc (vi dy, 4p da hodc cuc bd) va co thé duoc bao ché, riéng hodc cung
nhau, trong don vi lidu ding thich hop véi ta duoc, chit mang, chat phuy, va chit ddn
thudc duge dung thich hgp cho mdi dudong dung. Sang ché con dé xuét viée cho ding
hop chit hodc duoc phdm dugc dé xudt & ddy trong ché phim tram, trong d6 thanh
phén hoat tinh dugc giai phong trong khoang thoi gian dinh truée.

Trong didu tri, phong ngira, hodc cai thién mot hosic nhidu triéu chimg cta rbi
loan, bénh, va tinh trang, mtrc liéu diing thich hop thudng nim trong khoang tir 0,001
dén 100 mg mdi kg trong luong co thé cua dbi twong mdi ngay (mg/kg mdi ngay), tir
khoang 0,01 dén khoang 75 mg/kg mdi ngay, tir khoang 0,1 dén khoang 50 mg/kg mdi
ngay, tir khoang 0,5 dén khoang 25 mg/kg mdi ngay, hoic tir khoang 1 dén khoang 20
mg/kg mdi ngay, ma c6 thé dugc dung & dang don lidu hodc da lidu. Trong khoang
ndy, lidu ding c6 thé nim trong khoang khoang 0,005 dén khoang 0,05, tir khoang
0,05 dén khoang 0,5, tir khoang 0,5 dén khoang 5,0, tir khoang 1 dén khoang 15, tir
khoang 1 dén khoang 20, hodc tir khoang 1 dén khoang 50 mg/kg mdi ngay. Theo mot
s6 phuong 4n nhét dinh, mirc lidu ding ndm trong khoang tir khoang 0,001 dén khoang
100 mg/kg mdi ngay. Theo mot s& phuong 4n nhét dinh, muc lidu ding nim trong
khoang tir khoang 0,01 dén khoang 75 mg/kg mdi ngdy. Theo mot sb6 phuong 4n nhét
dinh, muc liéu ding nim trong khoang tir khoang 0,1 dén khoang 50 mg/kg mdi ngay.
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Theo mét sé phwong 4n nhit dinh, mirc liéu ding ndm trong khoang tir khoang 0,5 dén
khoang 25 mg/kg mdi ngdy. Theo mot sb phwong an nhét dinh, mirc liéu ding ndm

trong khoang tir khoang 1 dén khoang 20 mg/kg mdi ngay.

bé ding qua duong miéng, duge phdm dugc dé xuit & day c6 thé duoc bao ché
& dang vién nén chura tir khoang 1,0 d¢én khoang 1.000 mg thanh phan hoat tinh, theo
mot phuong an, khodng 1, khoang 5, khodng 10, khodng 15, khoang 20, khoang 25,
khoang 50, khoang 75, khoang 100, khoang 150, khoang 200, khoang 250, khoang
300, khoang 400, khoang 500, khoang 600, khoadng 750, khoang 800, khoang 900, va
khoang 1.000 mg thanh phan hoat tinh dé diéu chinh triéu ching cia liéu ding cho
bénh nhan dugc diéu tri. Dugc phém c6 thé duoc cho dung & ché db tir 1 dén 4 1n mdi

ngay, bao gébm mot 14n, hai 1an, ba I4n, va bon 14n mdi ngay.

Tuy nhién, cin hidu ring, muc liéu cu thé va tdn suit cta lidu ding cho bénh
nhén cu thé bat ky c6 thé thay dbi va s& phu thudc vao nhidu yéu t& bao gém hoat tinh
ctia hop chit cu thé duoc ding, tinh 6n dinh chuyén hoéa va do dai hoat dong ctia hop
chét do, tubi tac, trong luong co thé, sirc khoe chung, gi6i tinh, khau phan an, cach
thuc va thoi gian ding, tdc d6 bai tiét, két hop thude, do trdm trong cla tinh trang cu

thé, va liéu phéap dang diéu trj ctia vét chu.

Theo mdt phuong 4n, duge d& xuit & day 1a cac phwong phép in vitro diéu bién
hoat tinh cta kinaza RC, bao gém viéc cho kinaza RC tiép xac véi hop chét dugc dé
xuét & day, vi du, hop chit c6 cong thirc II-a, bao gbm chét ddng phan 14p thé, chét
ddng phan d6i hinh, hdn hop cta cac chit dong phan d6i hinh, hdn hop clia céc chét
ddng phan phi dbi hinh, hodic bién thé ddng vi cua chung; hoic mudi, solvat, hoic
hydrat dugc dung cia ching. Theo mdt phuong én, kinaza RC dugc biéu hién bang té

bao.

Hop chét dugc dé xuit ¢ day, vi du, hop chét c6 cong thirc II-a, bao gdm chét
dbng phén lap thé, chét ddng phan d6i hinh, hdn hop clia céc chét ddng phéan ddi hinh,
hdn hop cta cac chit ddng phan phi d6i hinh, hodc bién thé ddng vi cua chung; hoic
mudi, solvat, hodc hydrat dugc dung ctia chung; con co thé duoc két hop hodc dugc s
dung két hop véi cac tdc nhan khic hitu dung trong diéu tri, phong ngtra, hodc cai
thién mot hodc nhiéu triéu chiing cua céc r6i loan, bénh, hodc tinh trang ma hop chét

duoc d& xuit & day 1a hitu dung cho chiing, bao gbm, nhung khéng gidi han &, bénh
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suyén, COPD, viém mili di tmg, bénh cham, bénh Véy nén, viém da co dia, s6t, nhiém
tring, lupus ban d6 hé théng, d4i thao dwdng, viém khép dang thip, bénh da xo cing,
ching xo vita ddng mach, thai ghép, bénh viém dudng rudt, ung thu, cac bénh lay

nhiém, va cac bénh ly duoc néu & day.

Theo mét s phuong 4n nhét dinh, hop chét dugc dé xudt & day c6 thé duge két
hop v6i mot hodic nhiéu thube steroid da biét trong linh vuc, bao gém, nhung khong
giéi han &, aldosteron, beclometason, betamethason, deoxycorticosteron axetat,
fludrocortison, hydrocortison (cortisol), prednisolon, prednison, metylprednisolon,

dexamethason, va triamcinolon.

Theo mot sb phuong 4n nhit dinh, hop chét duoc dé xudt & day c6 thé két hop
v6i mot hodc nhidu tac nhan chdng vi khudn da biét trong linh vuc, bao gdm, nhung
khong gidi han &, amikaxin, amoxixilin, ampixilin, arsphenamin, azithromyxin,
aztreonam, azloxilin, baxitraxin, carbenixilin, xefaclor, xefadroxil, xefamandol,
xefazolin, xephalexin, xefdinir, xefditorin, xefepim, xefixim, xefoperazon, xefotaxim,
xefoxitin, xefpodoxim, xefprozil, xeftazidim, xeftibuten, xeftizoxim, xeftriaxon,
xefuroxim, chloramphenicol, xilastin, xiprofloxaxin, clarithromyxin, clindamyxin,
cloxaxilin, colistin, dalfopristin, demecloxyclin, dicloxaxilin, dirithromyxin,
doxyxyclin, erythromyxin, enrofloxaxin, ertepenem, ethambutol, flucloxaxilin,
fosfomyxin, furazolidon, gatifloxaxin, geldanamyxin, gentamixin, herbimyxin,
imipenem, isoniazid, kanamyxin, levofloxaxin, linezolid, lomefloxaxin, loracarbef,
mafenit, moxifloxaxin, meropenem, metronidazol, mezloxilin, minoxyclin, mupiroxin,
nafxilin, neomyxin, netilmixin, nitrofurantoin, norfloxaxin, ofloxaxin, oxytetraxyclin,
penixilin, piperaxilin, platensimyxin, polymyxin B, prontoxil, pyrazinamit,
quinupristin, rifampin, roxithromyxin, spectinomyxin, streptomyxin, sulfaxetamit,
sulfamethizol, sulfamethoxazol, teicoplanin, telithromyxin, tetraxyclin, ticarxilin,

tobramyxin, trimethoprim, troleandomyxin, trovafloxaxin, va vancomyxin.

Theo mdt sb phuong 4n nhit dinh, hop chéit duoc dé xuét & day c6 thé két hop
v6i mdt hodc nhidu tdc nhan chéng ndm da biét trong linh vuc, bao gdbm, nhung khong
giGi han @, amorolfin, amphoterixin B, anidulafungin, bifonazol, butenafin,
butoconazol, caspofungin, xiclopirox, clotrimazol, econazol, fenticonazol, filipin,

fluconazol, isoconazol, itraconazol, ketoconazol, micafungin, miconazol, naftifin,
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natamyxin, nystatin, oxyconazol, ravuconazol, posaconazol, rimocidin, sertaconazol,

sulconazol, terbinafin, terconazol, tioconazol, va voriconazol.

Theo mdt s6 phwong 4n nhét dinh, hop chét duge dé xuit & day co6 thé két hop
v6i mot hodic nhiéu thude chdng déng da biét trong linh vuc, bao gdm, nhung khéng
giéi han &, axenocoumarol, argatroban, bivalirudin, lepirudin, fondaparinux, heparin,

phenindion, warfarin, va ximelagatran.

Theo mot s6 phwong an nhét dinh, hop chét dugce dé xuit & day c6 thé két hop
v6i mot hodc nhidu thube tan huyét khéi da biét trong linh vyc, bao gém, nhung khong
giéi han &, anistreplaza, reteplaza, t-PA (alteplaza activaza), streptokinaza,

tenecteplaza, va urokinaza.

Theo mét sb phuong 4n nhét dinh, hop chét duoc dé xuét & dy c6 thé két hop
v6i mot hodic nhiéu tdc nhin khang viém khong steroid dd biét trong linh vuc, bao
gém, nhung khong giéi han &, axeclofenac, axemetaxin, amoxiprin, aspirin,
azapropazon, benorilat, bromfenac, carprofen, celecoxib, colin magié salixylat,
diclofenac, diflunisal, etodolac, etoricoxib, faislamin, fenbufen, fenoprofen,
flurbiprofen, ibuprofen, indometaxin, ketoprofen, ketorolac, lornoxicam, loxoprofen,
lumiracoxib, meclofenamic axit, mefenamic axit, meloxicam, metamizol, metyl
salixylat, magié salixylat, nabumeton, naproxen, nimesulit, oxyphenbutazon,
-parecoxib, phenylbutazon, piroxicam, salixyl salixylat, sulindac, sulfinpyrazon,

suprofen, tenoxicam, tiaprofenic axit, va tolmetin.

Theo mot sb phuong 4n nhét dinh, hop chéit duoc dé xuét & day c6 thé két hop
v6i mot hodc nhidu tic nhan hiy tiéu ciu da biét trong linh vuc, bao gém, nhung
khong gidi han &, abxiximab, xilostazol, clopidogrel, dipyridamol, ticlopidin, va

tirofibin.

Hop chét duge dé xuét & diy con cb thé ding két hop vé6i cac nhém hop chét
khéc, bao gdm, nhung khéng gi6i han &, (1) tdc nhéan alpha-adrenergic; (2) thube
chéng loan nhip; (3) chét chéng x0 vita dong mach, nhu céc chit ttc ché ACAT; 4)
thubc khang sinh, nhu anthraxyclin, bleomyxin, mitomyxin, dactinomyxin, va
plicamyxin; (5) chét chdng ung thu va chét chéng gay doc té bao, vi du, tc nhan alkyl
héa, nhu mu tac nito, alkyl sulfonat, nitrosouré, etylenimin, va triazen; (6) thude chéng

déng tu, nhu axenocoumarol, argatroban, bivalirudin, lepirudin, fondaparinux, heparin,
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phenindion, warfarin, vi ximelagatran; (7) tic nhan chéng d4i thdo duodng, nhu
biguanit (vi du, metformin), céc chit trc ché glucosidaza (vi duy, acarboza), insulin,
meglitinit (vi du, repaglinit), sulfonyluré (vi du, glimepirit, glyburit, va glipizit),
thiozolidindion (vi du, troglitazon, rosiglitazon, va pioglitazon), va chét chi van
PPAR-gamma; (8) tic nhan chéng nidm, nhu amorolfin, amphoterixin B,
anidulafungin, bifonazol, butenafin, butoconazol, caspofungin, xiclopirox, clotrimazol,
econazol, fenticonazol, filipin, fluconazol, isoconazol, itraconazol, ketoconazol,
micafungin, miconazol, naftifin, natamyxin, nystatin, oxyconazol, ravuconazol,
posaconazol, rimocidin, sertaconazol, sulconazol, terbinafin, terconazol, tioconazol, va
voriconazol; (9) thube chéng viém, vi du, tdc nhan chéng viém khong steroid, nhu
axeclofenac, axemetaxin, amoxiprin, aspirin, azapropazon, benorilat, bromfenac,
carprofen, xelecoxib, colin magié salixylat, diclofenac, diflunisal, etodolac, etoricoxib,
faislamin, fenbufen, fenoprofen, flurbiprofen, ibuprofen, indometaxin, ketoprofen,
ketorolac, lornoxicam, loxoprofen, lumiracoxib, meclofenamic axit, mefenamic axit,
meloxicam, metamizol, metyl salixylat, magié salixylat, nabumeton, naproxen,
nimesulit, oxyphenbutazon, parecoxib, phenylbutazon, piroxicam, salixyl salixylat,
sulindac, sulfinpyrazon, suprofen, tenoxicam, tiaprofenic axit, va tolmetin; (10) chét
chéng chuyén hoa, nhu chit dbi van folat, chit twong tw purin, va chét twong tw
pyrimidin; (11) thude chéng két 1ap tiéu cdu, nhu chit chin GPIIb/IIla (vi du,
abxiximab, eptifibatit, va tirofiban), chit ddi van P2Y(AC) (vi dy, clopidogrel,
ticlopidin va CS-747), xilostazol, dipyridamol, va aspirin; (12) chét kim ham phan
chia, nhu methotrexat, FK506 (tacrolimus), va mycophenolate mofetil; (13) cic khéng
thé khang TNF hoac thu thé TNF tan duoc, nhu etanercept, rapamyxin, va leflunimit;
(14) céc chét e ché aP2; (15) tic nhan beta-adrenergic, nhu carvedilol va metoprolol;
(16) chét phan l4p axit mat, nhu questran; (17) chit chin kénh canxi, nhu amlodipin
besylat; (18) tdc nhan héa hoc tri li€u; (19) chét &rc ché xyclooxyaza-2 (COX-2), nhu
xelecoxib va rofecoxib; (20) xyclosporin; (21) thubc gdy doc té bao, nhu azathioprin
va xyclophosphamit; (22) thubc 1¢i tiéu, nhu clothiazit, hydroclothiazit, flumethiazit,
hydroflumethiazit, bendroflumethiazit, metylclothiazit, triclomethiazit, polythiazit,
benzothiazit, ethacrynic axit, ticrynafen, chlorthalidon, furosenit, muzolimin,
bumetanit, triamteren, amilorit, va spironolacton; (23) chit trc ché enzyme chuyén

endothelin (ECE), nhu phosphoramidon; (24) enzym, nhu L-asparaginaza; (25) Chét
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trc ché Yéu t6 VIIa va Chét wc ché Yéu t6 Xa; (26) chét wc ché farnesyl-protein
transferaza; (27) fibrat; (28) chét tirc ché yéu t6 ting trwdng, nhw chit didu bién hoat
tinh PDGF; (29) chét kich thich bai tiét hoocmon ting trudng; (30) chit tc ché HMG
CoA reductaza, nhu pravastatin, lovastatin, atorvastatin, simvastatin, NK-104 (a.k.a.
itavaétatin, nisvastatin, hodc nisbastatin), va ZD-4522 (con goi la rosuvastatin,
atavastatin, hodc visastatin); chit tc ché neutral endopeptidaza (NEP); (31) tac nhin
doan sinh san, nhu glucocorticoid (vi du, cortison), kich thich tb nit/khang kich thich
t6 nit, kich thich t6 nam/khang kich thich t6 nam, progestin, va chit d6i van hoocmon
gidi phéng hoocmon lutein, va octreotit axetat; (32) thubc 1dm suy giam mién dich;
(33) chit d6i van thu thé mineralocorticoid, nhu spironolacton va eplerenon; (34) tac
nhan phéa v& vi cdu tric hinh éng, nhu ecteinasxidin; (35) tic nhan on dinh vi cdu truc
hinh 6ng, nhu paxitaxel, doxetaxel, va epothilon A-F; (36) chit ¢ ché MTP; (37)
niaxin; (38) chit tc ché phosphodiesteraza, nhu chét e ché PDE III (vi du, xilostazol)
va chét tc ché PDE V (vi dy, sildenafil, tadalafil, va vardenafil); (39) san phém dan
xuét tir thuc vat, nhu vinca alkaloid, epipodophyllotoxin, va taxan; (40) chit dbi van
yéu t6 hoat héa tidu cdu (PAF); (41) phirc chit phbi hop platin, nhu cisplatin,
satraplatin, va carboplatin; (42) chit m& kénh kali; (43) chit tc ché prenyl-protein
transferaza; (44) chét trc ché protein tyrosin kinaza; (45) chét e ché than t; (46) chét
{tc ché squalen synthetaza; (47) steroid, nhu aldosteron, beclometason, betamethason,
deoxycorticosteron axetat, fludrocortison, hydrocortison (cortisol), prednisolon,
prednison, metylprednisolon, dexamethason, va triamxinolon; (48) chét rc ché TNF-
alpha, nhu tenidap; (49) chét tc ché thrombin, nhu hirudin; (50) tac nhin tan huyét
khéi, nhu anistreplaza, reteplaza, tenecteplaza, chét hoat héa plasminogen md (tPA),
tPA tai td hop, streptokinaza, urokinaza, prourokinaza, va phiic chit hoat hoéa
streptokinaza plasminogen anisoyl hoéa (APSAC); (51) chit d6i vin thu thé
thromboxan, nhu ifetroban; (52) chit rc ché topoisomeraza; (53) chit wc ché
vasopeptidaza (chat trc ché NEP-ACE kép), nhu omapatrilat va gemopatrilat; va (54)
cac chit hén tap khac, nhu, hydroxyuré, procarbazin, mitotan, hexametylmelamin, va

hop chét vang.

CAc tac nhan, hodc thubc khac ndy, c6 thé duoc ding, bing duong ding va véi
lugng thuong dung cia ching, dbng thoi hodc 1an luot véi hop chét dugc dé xuit &

day, vi du, hop chit c6 cong thic II-a, bao gbm chét ddng phan 1ap thé, chit dong
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phan d6i hinh, hdn hop ciia céc chit ddng phan d6i hinh, hdn hop cua cac chét ddng
phan phi ddi hinh, hodc bién thé déng vi cia ching; hodc mudbi, solvat, hodc hydrat
duoc dung cua chung. Khi hop chét duoc dé xuét & day duoc ding cing thoi diém véi
mot hodc nhidu thubc khéc, dwoc phdm chira thube khéc nay ngoai hop chét duwoc dé
xudt & day co thé duge si dung, nhung khong dugc yéu cAu. Theo d6, dugc phém
duoc dé xuét & day bao gbm duoc phdm ma con chira mdt hodic nhiéu thanh phén hoat

tinh hodic tc nhén chita bénh khéac, ngoai hop chét duge dé xuét & day.

Ty 18 khéi lugng cta hop chét duge d& xuét & ddy so v6i thanh phéan hoat tinh
thir hai ¢6 thé thay di, va s& phu thudc vao lidu hiéu qua ctia mdi thanh phan. Thong
thuong, liéu hiéu qua ctia mbi thanh phén s& dugce st dung. Do d6, vi dy, khi hop chét
duge d& xuit & day duoc két hop véi NSAID, ty 18 khéi lugng cta hop chét so véi
NSAID c¢6 thé nim trong khoang tir khoang 1.000:1 dén khoang 1:1.000, hoic khoang
200:1 dén khoang 1:200. Céc két hop ctia hop chét dugce dé xult & day va thanh phin
hoat tinh khéc thudng s& con nim trong khoang néu trén, nhung trong mdi trudng hop,

lidu hidu qua ctia mdi thanh phén hoat tinh nén dugc st dung.

Hop chit duoc dé xuét & day cé thé con duge dé xudt 1a vat phém san xult st
dung cac vt lidu bao gbi da biét dbi v6i chuyén gia trong linh vuc. Xem, vi du, Sang
ché M§ s 5,323,907; 5,052,558; va 5,033,252. Céac vi du cua cac vat lidu bao goi
duoc bao gém, nhung khoéng gidi han &, goi boc, binh, éng, vat x6ng, bom, tui, lo,
hop, 6ng ti€m, va vat li€u bao goi bét ky thich hgp cho ché phém duoc chon va cach

dung va di€u tri dy kién.

Puoc bdc 10 & day con 1a cac bd kit ma, khi dwge stit dung bdi béc si, co thé don
gian hoéa viéc cho dung cac lugng thich hgp cia thanh phan hoat tinh cho ddi tuong.
Theo mot s6 phuong 4n nhét dinh, bd kit dugc @& xuét & diy bao gdm hop va dang liéu
dung cia hop chit dugc dé xult & day, vi du, hop chit ¢6 cong thirc I, bao gém chét
ddng phan 14p thé, chit ddng phan d6i hinh, hdn hop cta cac chit ddng phan dbi hinh,
hén hop cia cac chit ddng phan phi d6i hinh, hoic bién thé ddng vi ctia ching; hoic

mudi, solvat, hydrat, hodc tién thudc dugc dung cia ching.

B kit ¢6 thé bao gdbm hop bao gdbm dang lidu dung cua hop chit dugc d& xuét &
day, vi du, hop chit c6 cong thic I, bao gdm chit ddng phan 1ap thé, chit ddng phan
dbi hinh, hdn hop cta céc chit déng phan dbi hinh, hdn hop ciia cic chit ddng phan
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phi dbi hinh, hodc bién thé ddng vi cua ching; hodc mudi, solvat, hydrat, hoic tién
thube dugc dung ciia chung, trong hdp bao gdm mot hodc nhidu (céc) tac nhan chita

bénh khéic duge mo ta & day.

Céc bo kit duge dé xuit & day c6 thé con bao gdm cac thiét bi ma dwgc sit dung
dé cho dung thanh phan hoat tinh. Cac vi du cta cac thiét bi nay bao gdm, nhung
khong giGi han ¢, éng tiém, tai truyén nho giot khong kim, miéng thudc cao, va may
x6ng. Cac b kit duoc dé xudt & day c6 thé con bao gdm bao cao su dé cho ding thanh

phan hoat tinh.

Céc bd kit dugc dé xudt & day c6 thé con bao gém chit dén thubc duge dung
con ¢6 thé dugc str dung dé cho ding mot hodc nhiéu thanh phén hoat tinh. Vi dy, néu
thanh phan hoat tinh dugc d& xudt & dang rin ma phai hoan nguyén dé ding ngoai
rudt, bd kit c6 thé bao gdm hop bit kin cua chit din thudc thich hop trong d6 thanh
phén hoat tinh c6 thé duoc hoa tan dé tao thanh dung dich v6 triing khéng chit hat tirc
12 thich hop dé dung ngoai rudt. Cac vi du ctia chit din thubc duge dung bao gdm,
nhung khéng gi¢i han &: chit din thubc nuéc, bao gdm, nhung khong gidi han &,
Nude cho Dich ti€ém USP, Dich tiém Natri Clorua, Dich ti€ém Ringer, Dich tiém
Dextroxa, Dich tiém Dextroxa va Natri Clorua, va Dich tiém Ringer Lactat hoa; chét
dan thubc tron duge voi nude, bao gdbm, nhung khéng gidi han &, rugu etyl, polyetylen
glycol, va polypropylen glycol; va chét din thubc khéng nuéce, bao gbm, nhung khong
gi¢i han &, dau ngo, dau hat bong, dau lac, dau vung, etyl oleat, isopropyl myristat, va
benzyl benzoat.

Sang ché s& dugc hiéu rd hon nho cac vi du khong gi6i han sau day.

Vi du thye hién séang ché

Nhu duogc sir dung & ddy, cac bidu twong va quy ude duge dung trong cic quy
trinh, so dd va vi du nay, bét ké chir viét tit cu thé duge xac dinh cu thé hay khéng, 14
théng nhét v6i chir viét t4t duge dung trong tai lidu khoa hoc duong thoi, vi du, the
Journal of the American Chemical Society hodc the Journal of Biological Chemistry.
Dic biét 13, nhung khong gi6i han, cac chit viét tit sau day c6 thé dugc sir dung trong
cac vi du va trong sudt ban md ti: g (gram); mg (milligram); mL (millilit); pL

(microlit); L (lit); mM (millimol); pM (micromol); Hz (Hertz); MHz (megahertz);
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mmol (millimol); dwong lugng (duwong lwong); hr hodic gid (gid); min (phut); MS (phd
khéi); NMR (cong huong tir hat nhan); ESI (ion héa tia dién); ACN (axetonitril);
CDCI; (cloform dotori héa); DCM (diclometan); DMF (N,N-dimetylformamit);
DMSO (dimetylsulfoxit); DMSO-ds (dimetylsulfoxit dotori hoa); EtOAc (etyl axetat);
EtOH (etanol); Et,O (dietylete); MeOH (metanol); PE (ete ddu héa); TBDME (tert-
butyldimetylete); THF (tetrahydrofuran); DIPEA (N,N-diisopropyletylamin); TEA
(trietylamin); DBU (1,8-diazabixyclo[5.4.0]Jundec-7-en); DMAP (4-
dimetylaminopyridin); AIBN (1,1’-azobis(xyclohexancarbonitril); CDI
(carbonyldiimidazol); EDCI hodac EDC (N’-etyl-N-(3-dimetylaminopropyl)-
carbodiimit); TBTU (O-(benzotriazol-1-yl1)-N,N,N’,N’-tetrametyluroni tetrafloborat);
Me (metyl); Et (etyl); iPr (isopropyl); tBu (tert-butyl); Boc (tert-butoxylcarbonyl); Cbz
(benzylcarbomat); Fmoc (9-fluorenylmetyl carbomat); Bn (benzyl); PMB (para-
metoxy benzyl); Bs (4-bromo-benzensulfonyl); TMS (trimetylsilyl); TsOH (tosylic
axit); TsO (tosylat); DEAD (dietylazodicarboxylat), DIAD
(diisopropylazodicarboxylat); AcCl (axetyl clorua); TFA (trifloaxetic axit); TBAF
(tetra-n-butylamoni florua); va tBuOK (kali tert-butoxit).

Ddi v6i tht ca trong sb cac vi du sau ddy, cac phuong phap gia cong va tinh ché
tieu chudn da biét dbi voi chuyén gia trong linh vuc ¢6 thé duge st dung. Trir khi c6
quy dinh khéc, tAt ca nhiét d6 dugc thé hién & dang °C (d6 C). T4t ca cac phan tmg
dugc thuc hién ¢ nhiét d6 phong trir khi duge luu y khac di. H¢ phuong phap téng hop
o day la nham léy vi du héa hoc tng dung dugc thong qua vi€c st dung cac vi du cu
thé va khong biéu thi pham vi cta sang ché. Céac vi du ciia téng hop lién quan c6 thé

tim thdy , vi du, trong Pon sang ché My s 13/830,486 va 13/830,712.

Vat liéu khéi ddu dugc ding trong cac vi du duge mo ta & day hoic 1a ¢ ban
trén thi trudng hodc c6 thé dugc didu ché bing phuong phap da biét d6i v6i chuyén gia
trong linh vuec.

Vidul

5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-isopropylpiperazin-1-yl)phenyl)

amino)-1H-pyrazol-4-carboxamit 1
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Piéu ché 2-xyano-3,3-bis(metylthio)acrylamit I-2. Hdn hop cia 2-
xyanoaxetamit (10 g, 118,9 mmol) va kali hydroxit (6,661 g, 118,9) trong ACN (100
mL) dugc khudy & nhiét d6 phong trong 1 gio sau d6 thém tir tir cacbon disulfua
(9,054 g, 118,9 mmol) & nhiét d6 phong. Sau khi dung dich duoc khudy trong 3 gio &
nhiét d6 phong, dimetylsulfat (19,5 g, 154,6 mmol) dugc thém va hén hop phan ting
dwoc khudy qua dém & nhiét d6 phong. Sau d6 chéat d& bay hoi dwgc loai dudi chan
khong, va cdn dugc hoa tan lai trong EtOAc va dugc rira lan luot bang nudc va nudc
mudi, dugc 1am khd qua MgSOs khan, va dugc cd trong chan khong. Chét rin thu
dugc duoc nghién nhé vé6i EtOAc/hexan, dugc loc, va duge 1am kho dé tao ra hop chét

I-2 (9,4 g, 42% séan luong, 99,0% tinh khiét) 13 chit rin mau vang,

2-xyano-3,3-bis(metylthio)acrylamit I-2 (0,500 g) dugc hoa tan trong 15 mL
EtOH va 4-(4-(2-propyl)-piperazin-1-yl)anilin (1,0 duong luong) dugc thém. Phan tng
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duge khudy & 75°C dén khi amit khéi diu khéng c6 mit boi HPLC. Khi hoan thanh
(18 gidy), phan tng duge dua dén nhiét do phong va duge loc dé thu duge 2-xyano-3-
((4-(4-isopropylpiperazin-1-yl)phenyl)amino)-3-(metylthio)acrylamit Al 1a chét bot

mau tim. San phim dugc dé kho duédi chan khong trong 1 gid.

JU
&Nﬁ;ﬁf}{z

2-xyano-3-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)-3-(metylthio)
acrylamit Al

2-xyano-3-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)-3-(metylthio)
acrylamit Al sau dé dugc tao huyén phu trong 10 mL EtOH va hydrazin hydrat (1,0
duong luong) dugc thém nho giot. Phan tng duge gia nhiét & 75 °C dén khi A1 khong
c6 mat (HPLC). Khi hop chét trung gian khong c6 mit (18 gio), phan tmg duoc dua
dén nhiét 6 phong va dugc loc dé thu duge 5-amino-3-((4-(4-isopropylpiperazin-1-
yl)phenyl)amino)-1H-pyrazol-4-carboxamit A2 13 chét bot mau tim. San phidm dwoc

dé kho dudi chan khong trong 1 gid.

5-amino-3-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)- 1H-pyrazol-4-

carboxamit A2

5-amino-3-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)-1H-pyrazol-4-
carboxamit (0,200 g) A2 dugc tao huyén phi trong EtOH (4 mL) va piperidin (5 giot).
Hon hop phan tmg dugc gia nhiét & 80°C trong khi khuéy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,122 g) dugc thém. Sau 18 h, hdn hgp phan Gng dugc lam
ngudi dén nhiét d6 phong. Chét rén dugc tach dwoc gom bing cach loc hut va dugc

gidi bing etanol dé tao ra sin phdm imin thd A3, dugc sir dung ma khong cAn tinh ché.
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Huyén phii cia A3 (246 mg) trong DMF (2 mL) va MeOH (4 mL) duogc thém
tlr tr natri borohydrit (39 mg) & nhiét d6 phong. Sau khi hdn hop phan tng duoc
khudy & nhiét d6 phong trong 1 gid, nudc duge thém va chét rin thu duge duoc gom
b:?mg cach loc hat. Chét két tua léy lai dugc hoa tan trong DMSO, dwoc loc qua nit
bbng, ma con duge gidi bang EtOH. Phin loc DMSO va EtOH dwgc gom, va nudce
duoc thém dén khi chat két tua tao thanh. Huyén phu thu dugc dugce 1am lanh trong ti
lanh trong 3 gio. Chét két tua tao thanh dugc loc, duge ria béng nudc, va dugc lam
khé dé thu duoc hop chét 1 (75 mg, 95,1% tinh khiét) 12 chit bot. 'H-NMR (500MHz,
DMSO): 11,36 (s, 1H), 8,22 (s, 1H), 8,13 (s, 1H), 7,12 (s, 2H), 6,91 (s, 2H), 6,79 (d, J
= 8Hz, 2H), 6,12 (s, 3H), 4,16 (d, J = 8Hz, 2H), 2,97 (m, 4H), 2,67 (m, 1H), 2,55 (m,
4H), 2,18 (s, 6H), 1,00 (s, 6H).

Vi dy tham chiéu 2

Téng hgp 3-((3-clo-4-morpholinophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)

amino)-1H-pyrazol-4-carboxamit 2

c1\/©/ \
N-NH

()
2

Hop chit trung gian 5-amino-3-((3-clo-4-morpholinophenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cich co ban tuong tw véi cach dwge mo ta

cho A2 ctiia vi du 1.

5-amino-3-((3-clo-4-morpholinophenyl)amino)-1H-pyrazol-4-carboxamit (530
mg, 1,57 mmol) va 3,5-dimetyl-4-hydroxybenzaldehyt (0,285 g, 1,90 mmol, 1,2 duong
luong) duge tao huyén phit trong EtOH (9 mL) va piperidin (5 giot) dugc thém. Hén
hgp phan Umg dugc gia nhiét & 80°C trong 18 giv va sau d6 dugc lam ngudi dén nhiét
d6 phong. Chat két tha dugc tach duge gom bing cach loc hit va duoc gidi bing

etanol dé tao ra imin tho 13 chit bot mau vang.

Huyén phi cta imin (312 mg, 0,67 mmol) trong DMF (15 mL) va MeOH (3
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mL) duoc thém tir tir natri borohydrit (51 mg, 1,34 mmol, 2,0 duong luong) & nhiét do
phong. Sau khi hdn hgp phan Gng dugc khudy & nhiét d6 phong trong 30 phut, nuéce
(100 mL) dugc thém dén khi dung dich trong thu dugc. Dung dich khudy thu dugc,
HCI (3,0 N) dugc thém nhé giot dén khi chét két tha van con. Tiép tuc khudy trong bé
nudc da trong 1 gio. Chét két ta tao thanh duoc loc, duogc rira bﬁng nude, va dugc lam
kho d thu dugc hop chét 2 (291 mg. 93% san lugng, 95,7% tinh khiét) 13 chét bot
mau tring. "TH-NMR (500MHz, DMSO): 11,47 (s, 1H), 8,54 (s, 1H), 7,51 (s, 1H), 7,04
(s, 2H), 6,92 (s, 2H), 6,68 (m, 3H), 4,17 (m, 2H), 3,71 (m, 4H), 2,86 (m, 4H), 2,14 (s,
6H).

Vidu3

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-morpholinophenyl)amino)-
1H-pyrazol-4-carboxamit 3

Hop chét trung gian 5-amino-3-((4-morpholinophenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo cach co ban tuong tu véi cach dugc md ta cho A2 cla

vidul.

5-amino-3-((4-morpholinophenyl)amino)-1H-pyrazol-4-carboxamit (1,06 g,
3,51 mmol) va 3,5-dimetyl-4-hydroxybenzaldehyt (0,790 g, 5,26 mmol, 1,5 duong
lwong) dugce tao huyén phil trong EtOH (25 mL) va axetic axit (2.5 mL). Hén hop
phan ing dugc gia nhiét & 80°C trong 24 gid va sau do dugc lam ngudi dén nhiét do
phong va dugc ¢b trong chan khong dén x4p xi mot nira thé tich gbc. Chét két tiia dugc
tach dugc gom bang cach loc hit va duoc gidi bang etanol dé tao ra imin thd 13 chat

bdt mau cam.

Dung dich ctia imin (1,36 g, 3,13 mmol) trong DMSO (15 mL) va MeOH (3
mL) duoc thém tir tir natri borohydrit (180 mg, 6,26 mmol, 2,0 duong luong) & nhiét
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d6 phong. Sau khi hdn hop phan tng dwoc khudy & nhiét d6 phong trong 48 gidy, nude
dugc thém va chét két tia tao thanh dwoc phén 18p bing cach loc hut va dwoc rira bang
nude. Chit két tia 14y lai dugc hoa tan trong DMSO (6 mL), duge loc qua nut bong,
ma duge gidi thém bang EtOH (3 mL). Cac phin loc DMSO va EtOH duogc gom, va
nude duogc thém dén khi chét két tua tao thanh. Huyén phu thu duge dugce lam lanh
trong ti lanh trong 3 gio. Chét két tia tao thanh duoc loc, dugc ria béng nudc, va
duogc 1am kho dé thu duoc hop chét 3 (1,125 g, 82% san lugng, 97% tinh khiét) 1a chét
b6t mau tring. 'H-NMR (500MHz, DMSO): 11,37 (s, 1H), 8,26 (s, 1H), 8,13 (s, 1H),
7,14 (m, 2H), 6,92 (s, 2H), 6,81 (d, J=8Hz, 2H), 6,63 (s, 2H), 4,16 (d, J] = 8Hz, 2H),
3,71 (m, 4H), 2,96 (m, 4H), 2,14 (s, 6H).

Vidu4

Téng hop 3-((4-(2,6-dimetylmorpholino)phenyl)amino)-5-((4-hydroxy-3,5-dimetyl
benzyl)amino)-1H-pyrazol-4-carboxamit 4

CH,
Os_NH, OH
H
NN NH CH,
o
H,C N
0
CH;
4

Hop chét trung gian 5-amino-3-((4-(2,6-dimetylmorpholino)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc didu ché theo cach co ban twong tw véi cach duge mod ta

cho A2 ciavidu 1.

5-amino-3-((4-(2,6-dimetylmorpholino)phenyl)amino)-1H-pyrazol-4-
carboxamit (0,530 g) dugc tao huyén phu trong EtOH (11 mL) va piperidin (5 giot).
Hbn hop phén ung dwgc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,330 g) dugc thém. Sau 18 gid, hdn hgp phén tmg duge lam
ngudi dén nhiét d6 phong. Chét rin dugc tach duoc gom b?mg cach loc hut va duogc

gidi bing etanol dé tao ra sin pham imin thd dugc sir dung ma khéng can tinh ché.

Huyén phit ciia imin (100 mg) trong DMF (1 mL) va MeOH (2 mL) dugc thém
tir tir natri borohydrit (17 mg) & nhiét do phong. Sau khi hén hgp phén tng dugc
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khudy & nhiét o phong trong 1 gid, nude duge thém va chit rin thu duge duoc gom
bang cach loc hut. Chit két tia ldy lai dugc hoa tan trong DMSO, dugc loc qua nut
bong, ma dugc gidi thém bing EtOH. Céc phin loc DMSO va EtOH dugc gom, va
nuée duge thém dén khi chét két tia tao thanh. Huyén phu thu duoc duge lam lanh
trong tu lanh trong 3 gio. Chét két tua tao thanh duogc loc, duoc ria béng nudc, va
duoc 1am khé dé thu dugc hop chét 4 (60 mg, 99% tinh khibt) 1a chit bot. 'H-NMR
(500MHz, DMSO): 11,37 (s, 1H), 8,26 (s, 1H), 8,12 (s, 1H), 7,14 (m, 2H), 6,92 (s, 2h),
- 6,81 (m, 2H), 6,62 (s, 3H), 4,16 (d, ] = 8Hz, 2H), 3,68 (m, 2H), 3,37 (d, J =8Hz, 2H),
2,16 (s, 6H), 1,13 (d, J = 8Hz, 6H).

Vi du tham chiéu 5

Téng hop  3-((5-clo-6-morpholinopyridin-3-yl)amino)-5-((4-hydroxy-3,5-dimetyl
benzyl)amino)-1H-pyrazol-4-carboxamit 5

Os_NH, //@/ OH
H CH,

Hop chit trung gian 5-amino-3-((5-clo-6-morpholinopyridin-3-yl)amino)-1H-
pyrazol-4-carboxamit duoc diéu ché theo cich co ban twong tw véi cach dugc md ta

cho A2 cua vi du 1.

5-amino-3-((5-clo-6-morpholinopyridin-3-yl)amino)-1H-pyrazol-4-carboxamit
(0,091 g) duge tao huyén phi trong EtOH (10 mL) va piperidin (5 giot). Hon hgp phan
tng duoc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt
(0,060 g) duoc thém. Sau 18 gio, hdn hgp phan tng dugc 1am ngudi dén nhiét do
phong. Chat rin dwoc tach dugc gom bang cach loc hut va duge gidi bang etanol dé

tao ra san pham imin tho (122 mg) duoc sit dung ma khong can tinh ché.

Huyén phtt ctia imin (122 mg) trong DMF (3 mL) va MeOH (1 mL) dugc thém
tir tr natri borohydrit (20 mg) & nhiét dd phong. Sau khi hdn hgp phén tmg dugc

khudy & nhiét do phong trong 1 gid, nude duge thém va chét ran thu dugc duoc gom
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bang cach loc hat. Chit két tia 14y lai dwoc hoa tan trong DMSO, duge loc qua nut
bong, ma dugc gidi thém béng EtOH. Cac phén loc DMSO va EtOH dugc gom, va
nudc dugc thém dén khi chét két tha tao thanh. Huyén phu thu dugc duge lam lanh
trong ta lanh trong 3 gio. Chét két tha tao thanh duoc loc, dugc rira béng nudc, va
dugc 1am kho dé thu dugce hop chét 5 (99 mg, 96,5% tinh khiét) 13 chét bot. 'H-NMR
(500MHz, DMSO): 11,51 (s, 1H), 8,74 (s, 1H), 8,19 (s, 1H), 8,13 (s, 1H), 8,08 (s, 1H),
6,92 (s, 2H), 6,74 (m, 3H), 4,17 (d, J = 8Hz, 2H), 3,72 (m, 4H), 3,07 (m, 4H), 2,14 (s,
6H).

Vidué6

Téng hop  3-((4-(1H-pyrol-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)

amino)-1H-pyrazol-4-carboxamit 6

CH,
0«__NH, f@ OH
H
N\;%/NH CHs

Hop chét trung gian 3-((4-(1H-pyrol-1-yl)phenyl)amino)-5-amino- 1H-pyrazol-
4-carboxamit dugc didu ché theo cich co ban tuong tu véi cach dwoc mé ta cho A2

cua vidu 1.

3-((4-(1H-pyrol-1-yl)phenyl)amino)-5-amino-1H-pyrazol-4-carboxamit (0,150
g) dugc tao huyén phi trong EtOH (10 mL) v piperidin (5 giot). Hdn hop phan tng
dugc gia nhiét ¢ 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt (0,040
g) dugc thém. Sau 18 gid, hdn hgp phan ting dugc 1am ngudi dén nhiét d6 phong. Chét
rin dugce tach duge gom béng cach loc hut va dugce gidi bé‘mg etanol dé tao ra san
phim imin thé dugc sit dung ma khong can tinh ché.

Huyén phti ctia imin (275 mg) trong DMF (2 mL) va MeOH (4 mL) dugc thém
tir tr natri borohydrit (50 mg) & nhiét d6 phong. Sau khi hdn hgp phan Gng dugc
khudy & nhiét d6 phong trong 1 gid, nude duge thém va chét rin thu duoc duoc gom

bang cach loc hut. Chét két tha léy lai duoc hoa tan trong DMSO, dugc loc qua nut
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bong, ma dugc giéi thém biang EtOH. Cac phin loc DMSO va EtOH dugc gom, va
nude duge thém dén khi chit két tia tao thanh. Huyén phi thu duoc dugc 1am lanh
trong ti lanh trong 3 gid. Chét két tia tao thanh dugc loc, dugc rira bing nudc, va
duoc 1am kho dé thu dwoc hop chit 6 (75 mg, 99% tinh khiét) 1a chat bot. 'H-NMR
(500MHz, DMSO): 11,50 (s, 1H), 8,65 (s, 1H), 8,14 (s, 1H), 7,35 (m, 4H), 7,19 (s,
2H), 6,93 (s, 2H), 6,68 (s, 3H), 6,20 (s, 2H), 4,18 (d, J = 8Hz, 2H), 2,15 (s, 6H).

Vi du tham chiéu 7

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((6-morpholinopyridin-3-yl)

amino)-1H-pyrazol-4-carboxamit 7

Hop chdt trung gian 5-amino-3-((6-morpholinopyridin-3-yl)amino)-1H-
pyrazol-4-carboxamit dugc didu ché theo cich co ban twong tu véi cach duge mo ta

cho A2 ctua vi du 1.

5-amino-3-((6-morpholinopyridin-3-yl)amino)-1H-pyrazol-4-carboxamit (0,200

g) dugc tao huyén phu trong EtOH (10 mL) va piperidin (5 giot). H3n hop phan ting
| dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt (0,050
g) dugc thém. Sau 18 gid, hdn hop phan ing dwgc 1am ngudi dén nhiét d6 phong. Chét
rin dugc tich duge gom b?mg cach loc hut va dugc gidi béng etanol dé tao ra san

pham imin thé dugc st dung ma khéng can tinh ché.

Huyén pht ctia imin (241 mg) trong DMF (2 mL) va MeOH (4 mL) dugc thém
tir tir natri borohydrit (42 mg) & nhiét do phong. Sau khi hdn hgp phin tng dugc
khudy & nhiét d6 phong trong 1 gid, nue duge thém va chét fén thu dugc dugc gom
b?mg céch loc hat. Chét két toa léy lai dugc hoa tan trong DMSO, dugc loc qua nut
bong, ma dugc gidi thém bing EtOH. Cac phan loc DMSO va EtOH dugc gom, va

nude duge thém dén khi chit két tia tao thanh. Huyén phi thu dugc duge 1am lanh
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trong tu lanh trong 3 gio. Chét két tha tao thanh duoc loc, duoc rira br?mg nudc, va
dugc 1am khd dé thu duoce hop chit 7 (75 mg, 99% tinh khiét) 13 chit bot. 'H-NMR
(500MHz, DMSO): 11,36 (s, 1H), 8,27 (s, 1H), 8,18 (s, 1H), 8,13 (s, 1H), 7,63 (s, 1H),
6,91 (s, 2H), 6,74 (d, J = 8Hz, 1H), 6,66 (s, 3H), 4,16 (d, J = 8Hz, 2H), 3,69 (m, 4H),
3,28 (m, 4H), 2,14 (s, 6H).

Vi du tham chiéu 8

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((3-metyl-4-morpholinophenyl)

amino)-1H-pyrazol-4-carboxamit 8

Hop chit trung gian 5-amino-3-((3-metyl-4-morpholinophenyl)amino)-1H-
pyrazol-4-carboxamit dugc didu ché theo cach co ban twong ty véi cach dugc md ta

cho A2 cta vi du 1.

5-amino-3-((3-metyl-4-morpholinophenyl)amino)-1H-pyrazol-4-carboxamit
(0,150 g) duoc tao huyén phi trong EtOH (3 mL) va piperidin (5 giot). Hén hop phan
tng dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt
(0,100 g) dugc thém. Sau 18 gid, hdn hop phan tng dugc lam ngudi dén nhiét do
phong. Chét rén duoc tach dugc gom béng céach loc hut va dugce gioi béng etanol dé

tao ra san phdm imin thd duoc sir dung ma khdng can tinh ché.

Huyén phil ctia imin (145 mg) trong DMF (2 mL) va MeOH (4 mL) dugc thém
tlr tr natri borohydrit (24 mg) & nhiét do phong. Sau khi hdn hgp phan tng dugc
khudy & nhiét do phong trong 1 gidy, nuée duge thém va chit rén thu duoc duge gom
bing cach loc hit. Chat két tua Iy lai duoc hoa tan trong DMSO, duge loc qua nit
bong, ma dugc gidi thém bing EtOH. Céc phén loc DMSO va EtOH dugc gom, va
nuéc duge thém dén khi chét két tia tao thanh. Huyén phu thu duoc duge 1am lanh

trong ti lanh trong 3 gid. Chét két tia tao thanh dugc loc, dugc rira béng nudc, va
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dugc 1am khé dé thu dugc hop chit 8 (100 mg, 99% tinh khiét) 14 chit bot. 'H-NMR
(500MHz, DMSO): 11,43 (s, 1H), 8,34 (s, 1H), 8,13 (s, 1H), 7,07 (m, 2H), 6,91 (m,
3H), 6,64 (s, 3H), 4,16 (d, ] = 8Hz, 2H), 3,70 (m, 4H), 2,74 (m, 4H), 2,19 (s, 3H), 2,15
(s, 6H).

Vidu9

Tbng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(pyridin-2-yl)phenyl)amino)
-1H-pyrazol-4-carboxamit 9

CH,
0 NHZ//Q/OH
N N NH CH;
N-NH
IS
\ N
9

Hop chit trung gian 5-amino-3-((4-(pyridin-2-yl)phenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo cach co ban tuong tu véi cach duge mo ta cho A2 ciua

vidu 1.

5-amino-3-((4-(pyridin-2-yl)phenyl)amino)- 1H-pyrazol-4-carboxamit (0,200 g)
duge tao huyén phii trong EtOH (4 mL) va piperidin (5 giot). Hon hop phan tng dugc
gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt (0,143 g)
dugc thém. Sau 18 gid, hdn hop phan tng dugce 1dam ngudi dén nhiét do phong. Chat
ran dugc tach dugc gom b?mg cach loc hit va duge gidi bing etanol dé tao ra san

phim imin thd dugc st dung ma khéng cin tinh ché.

Huyén phil ctia imin (350 mg) trong DMF (3 mL) va MeOH (6 mL) duoc thém
tir tir natri borohydrit (62 mg) & nhiét d§ phong. Sau khi hdn hgp phan tmg dugc
khudy & nhiét d6 phong trong 1 gid, nuéc duge thém va chat rin thu dugc duoc gom
bing céch loc hut. Chét két tua 14y lai duoc hoa tan trong DMSO, dugc loc qua nit
bong, ma dugc gidi thém béng EtOH. Cac phan loc DMSO va EtOH dugc gom, va
nuée duge thém dén khi chit két tia tao thanh. Huyén phi thu duwoc dugc 1am lanh
trong td lanh trong 3 gio. Chét két tia tao thanh dugc loc, duoc rira béng nudc, va

duoc 1am khd dé thu dwoc hop chét 9 (110 mg, 97,7% tinh khiét) 13 chit bot. 'H-NMR
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(500MHz, DMSO): 11,58 (s, 1H), 8,85 (s, 1H), 8,57 (m, 1H), 8,15 (s, 1H), 7,95 (d,
J=8Hz, 2H), 7,79 (m, 4H), 7,33 (m, 2H), 7,21, (m, 1H), 6,94 (s, 2H), 6,70 (s, 3H), 4,19
(m, 2H), 2,15 (s, 6H).

Vidu 10

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-metylpiperazin-1-yl)
phenyl)amino)-1H-pyrazol-4-carboxamit 10

CH,
0s__NH, //@\/0}1
H

N\ NH CHs

10

Hop chit trung gian 5-amino-3-((4-(4-metylpiperazin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cich co ban twong tu véi cach duge mo ta

cho A2 ciavidul.

5-amino-3-((4-(4-metylpiperazin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit
(0,250 g) dugc tao huyén phu trong EtOH (5 mL) va piperidin (5 giot). Hon hop phan
tmg dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt
(0,167 g) dugc thém. Sau 18 giy, hdn hop phan tng dugc lam ngudi dén nhiét do
phong. Chét rin dugc tach dugc gom bing cach loc hit va duoc gidi bing etanol dé

tao ra san phim imin thd duoc sir dung ma khéng can tinh ché.

Huyén phii ctia imin (250 mg) trong DMF (2 mL) va MeOH (4 mL) duoc thém
tlr tir natri borohydrit (42 mg) & nhiét d9 phong. Sau khi hdn hgp phan mg dugc
khudy & nhiét d6 phong trong 1 gid, nude dugc thém va chét rin thu dugce duge gom
béng cach loc hut. Chat két tia le‘iy lai dugc hoa tan trong DMSO, dugc loc qua nut
bong, ma dugc gidi thém béng EtOH. Cac ph?m loc DMSO va EtOH dugc gom, va
nudc dugc thém dén khi chét két tua tao thanh. Huyén phu thu duge duge 1am lanh
trong tu lanh trong 3 gio. Chét két taa tao thanh dugc loc, dugc rira béng nudc, va
duoc lam khd dé thu dugc hop chit 10 (30 mg, 94% tinh khiét) 1 chét bot. 'H-NMR
(500MHz, DMSO): 11,38 (s, 1H), 8,29 (s, 1H), 8,13 (s, 1H), 7,15 (m, 2H), 6,92 (s,
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2H), 6,84 (m, 2H), 6,63 (s, 3H), 4,16 (s, 2H), 3,11 (s, 2H), 2,99 (s, 2H), 2,89 (s, 2H),
2,58 (s, 3H), 2,14 (s, 6H), 1,57 (m, 2H), 1,23 (s, 1H).

Vi du tham chiéu 11

Tbéng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((5-morpholinopyridin-2-y1)

amino)-1H-pyrazol-4-carboxamit 11

CH,
Os__NH, f@(OH
H
CH
Nx N & NH ’
\ N-NH
Y%
()
o)
11

Hop chdt trung gian 5-amino-3-((5-morpholinopyridin-2-yl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong tu voi cach duwoc mé ta

cho A2 ctia vidu 1.

5-amino-3-((5-morpholinopyridin-2-yl)amino)-1H-pyrazol-4-carboxamit (0,153
g) dugc tao huyén phu trong EtOH (3 mL) va axetic axit (1 mL). Hn hop phan tng
dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt (0,105
g) dugc thém. Sau 18 gid, hdn hop phan ting duge 1am ngudi dén nhiét 46 phong. Chét
rin dugc tach dugc gom bﬁng cach loc hat va duoc gidi bang etanol dé tao ra san

phim imin thé dugc sir dung ma khong cin tinh ché.

Huyén phil ctia imin (80 mg) trong DMF (4 mL) va MeOH (2 mL) dugc thém
tir tir natri borohydrit (140 mg) & nhiét d6 phong. Sau khi hdn hop phan tng dugc
khudy & nhiét d6 phong trong 1 gi¥, nuéc duoc thém va chit rén thu duoc dugc gom
bang cach loc hut. Chét két tia 14y lai dwgc hoa tan trong DMSO, duge loc qua nit
bong, ma dugc gidi thém bﬁng EtOH. Céc phin loc DMSO va EtOH duoc gom, va
nuée duge thém dén khi chat két taa tao thanh. Huyén phu thu duoc duge lam lanh
trong td lanh trong 3 gio. Chét két tua tao thanh dugc loc, dugc rira béng nudc, va
duoc lam kho dé thu dugc hop chét 11 (77 mg, 98,5% tinh khiét) 1a chit bot. 'H-NMR
(500MHz, DMSO): 11,93 (s, 0,4H), 11,43 (s, 0,6H), 9,65 (s, 0,4H), 9,15(s, 0,6H), 8,13
(s, 0,6H), 8,00 (s, 0,4H), 7,95 (s, 1H), 7,59 (d, 0,6H), 7,42 (m, 0,4H), 7, 32 (m, 0,6H),

-75-



29641

6,94 (m, 2,3 H), 6,77 (s, 0,8H), 6,70 (s, 1,2H), 6,56 (m, 0,6H), 5,70 (m, 0,4H), 4,17(m,
2H), 3,73 (s, 4H), 3,01 (m, 4H), 2,14 (s, 6H).

Vi du tham chiéu 12

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((5-metyl-6-morpholinopyridin-
3-yl)amino)-1H-pyrazol-4-carboxamit 12

12

Hop chat trung gian 5-amino-3-((5-metyl-6-morpholinopyridin-3-yl)amino)-
1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban tuwong ty véi cach duge md

td cho A2 cuia vi du 1.

5-amino-3-((5-metyl-6-morpholinopyridin-3-yl)amino)- 1 H-pyrazol-4-
carboxamit (0.340 g) dugc tao huyén phi trong EtOH (18 mL) va axetic axit (1 mL).
Hon hop phan tmg duoc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,240 g) duoc thém. Sau 18 gid, hdn hop phan tng duoc lam
ngudi dén nhiét do phong. Chéit rin duoc tich duoc gom bing cach loc hut va duge

gidi bing etanol dé tao ra san phim imin thd dugc sir dung ma khong cin tinh ché.

Huyén phil cta imin (73 mg) trong DMF (2 mL) va MeOH (1 mL) dugc thém
tlr tr natri borohydrit (12 mg) & nhiét d6 phong. Sau khi hdn hgp phan tng dugc
khuéy & nhiét d6 phong trong 1 gio, nudc duge thém va chét rén thu dugc dugc gom
bang cach loc hat. Chit két tia 1dy lai dugc hoa tan trong DMSO, dwoc loc qua nit
bong, ma dugc gidi thém bang EtOH. Céc ph?m loc DMSO va EtOH dugc gom, va
nude duge thém dén khi chit két tia tao thanh. Huyén phu thu dugc dugc lam lanh
trong t lanh trong 3 gid. Chét két tia tao thanh duoc loc, duge rira bing nudc, va
duoc 1am kho dé thu duge hop chét 12 (60 mg, 97,6% tinh khiét) 1a chét bot. 'H-NMR
(500MHz, DMSO): 11,44 (s, 1H), 8,47 (s, 1H), 8,10 (s, 2H), 7,58 (s, 1H), 6,92 (s, 2H),
6,68 (s, 3H), 4,16 (d, J=6 Hz, 2H), 3,71 (t, J=5 Hz, 4H), 2,91 (t, J=5 Hz, 4H), 2,20 (s,
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3H), 2,14 (s, 6H).
Vi dy tham chiéu 13

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((6-(4-isopropyl piperazin-1-yl)-
5-metylpyridin-3-yl)amino)-1H-pyrazol-4-carboxamit 13

CH;,
0+ __NH, //@\/01{

H

N\;/\/NH CHj

13

Hop chét trung gian 5-amino-3-((6-(4-isopropylpiperazin-1-yl)-5-metylpyridin-
3-yl)amino)- 1H-pyrazol-4-carboxamit dwoc didu ché theo cich co ban twong tw véi

cach dugc md tad cho A2 ciavidu 1.

5-amino-3-((6-(4-isopropylpiperazin-1-yl)-5-metylpyridin-3-yl)amino)-1H-
pyrazol-4-carboxamit (0,210 g) dugc tao huyén phii trong EtOH (12 mL) va axetic axit
(0,5 mL). Hdn hop phan Ung dugc gia nhi€t & 80°C trong khi khudy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,130 g) dwgc thém. Sau 18 gid, hdn hop phin tng duoc lam
ngudi dén nhiét do phong. Chét rin dugc tach duge gom bang cach loc hit va dugc

gi6i bing etanol dé tao ra san phdm imin thé dugc st dung ma khong cin tinh ché.

Huyén phil ctia imin (50 mg) trong DMF (3 mL) va MeOH (1,5 mL) dugc thém
tr tir natri borohydrit (10 mg) & nhiét d6 phong. Sau khi hdn hop phan Gng dugc
khudy & nhiét d6 phong trong 1 gid, nrée dwgc thém va chit rin thu duge dige gom
béng cach loc hut. Chét két tha léy lai dugc hoa tan trong DMSO, dugc loc qua ntt
bong, ma dugc gidi thém bang EtOH. Cac phz“m loc DMSO va EtOH dugc gom, va
nuée duge thém dén khi chit két tia tao thanh. Huyén phu thu dugc dugce lam lanh
trong tu lanh trong 3 gio. Chéat két taa tao thanh duoc loc, dugc rira béng nude, va
duoe 1am khé dé thu duge hop chat 13 (41 mg, 99,3% tinh khiét) 1a chét bot. 'H-NMR
(500MHz, DMSO): 11,43 (s, 1H), 8,43 (s, 1H), 8,14 (s, 1H), 8,07 (s, 1H), 7,55 (s, 1H),
6,92 (s, 2H), 6,68 (s, 3H), 4,16 (d, J=6, 2H), 2,90 (m, 4H), 2,66 (m, 1H) 2,56 (m, 4H),
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2,18 (s, 3H), 2,14 (s, 6H), 1,00 (d, J=7, 6H).
Vi du tham chiéu 14

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((5-metyl-6-(4-metylpiperazin-
1-yD)pyridin-3-yl)amino)-1H-pyrazol-4-carboxamit 14

14

Hop chét trung gian 5-amino-3-((5-metyl-6-(4-metylpiperazin-1-yl)pyridin-3-
yl)amino)-1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong ty véi cach

duoc mod ta cho A2 cta vidu 1.

5-amino-3-((5-metyl-6-(4-metylpiperazin-1-yl)pyridin-3-yl)amino)-1H-pyrazol-
4-carboxamit (0,21 g) dugc tao huyén phil trong EtOH (8 mL) va axetic axit (1 mL).
Hbn hop phan ung dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,136 g) dugc thém. Sau 16 gid, hdn hgp phan tng duge lam
ngudi dén nhiét d6 phong. Chét rin dugc tach dugc gom bang cach loc hit va duge

gi0i bang etanol dé tao ra sdn pham imin thd dugc sir dung ma khong can tinh che.

Huyén phi cta imin (153 mg) trong DMF (3 mL) va MeOH (1 mL) duoc thém
tir tir natri borohydrit (25 mg) & nhiét d6 phong. Sau khi hdn hop phan tmg dugc
khudy & nhiét d6 phong trong 1 gid, nudc dugc thém va huyén phu thu duge dugc
khudy trong 30 phat. Chét rén duoc gom bang cich loc hit, dugc rira bang nude, va
duoc lam khod @8 thu dwoc hop chét 14 (41 mg, 99,3% tinh khiét) 13 chit bot mau
tring. "H-NMR (500MHz, DMSO): 11,43 (s, 1H), 8,51 va 8,44 (s,s, 1H), 8,12 va 8,08
(s,s, 2H), 7,59 va 7,56 (s,s, 1H), 6,92 (s, 2H), 6,69 (d, J=5 Hz, 3H), 4,16 (d, J=6 Hz,
2H), 3,17 (m, 1H), 3,04 (m, 1H), 2,91 (m, 4H), 2,60 (s, 1H), 2,44 (s, 2H), 2,22 (s, 2H),
2,18 (d, J=3 Hz, 3H), 2,14 (s, 6H).

Vi du tham chiéu 15

-78-



29641

Téng hop  3-((3-clo-4-(2,6-dimetylmorpholino)phenyl)amino)-5-((4-hydroxy-3,5-
dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit 15

CH,
O« _NH, OH
H
N N NH CHs
N-NH
H3C\(\N
Cl
o]
CH,
15

Hop chdt trung gian 5-amino-3-((3-clo-4-(2,6-dimetylmorpholino)phenyl)
amino)-1H-pyrazol-4-carboxamit dugc didu ché theo cach co ban twong tu v6i cach

duoc mo ta cho A2 cia vi du 1.

5-amino-3-((3-clo-4-(2,6-dimetylmorpholino)phenyl)amino)-1H-pyrazol-4-
carboxamit (0,235 g) dwgc tao huyén phu trong EtOH (4,7 mL) va piperidin (5 giot).
Hbn hop phan tng duoc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,145 g) dugc thém. Sau 18 gid, hén hop phan tng duge lam
ngudi dén nhiét do phong. Chét rin dugc tach duogc gom béng cach loc hut va dugc

gidi bang etanol dé tao ra san phdm imin tho dwgc st dung ma khong can tinh ché.

Huyén pht cia imin (55 mg) trong DMF (1 mL) va MeOH (1 mL) dugc thém
tir tir natri borohydrit (8 mg) & nhiét do phong. Sau khi hén hop phan tmg duoc khudy
& nhiét do phong trong 1 gidy, nudc duge thém va chét rin thu duoc dugc gom bing
cach loc hut. Chat két tia Iéy lai dugc hoa tan trong DMSO, dugce loc qua nit bong,
ma duge gidi thém biang EtOH. Cac phin loc DMSO va EtOH dugc gom, va nudc
duge thém dén khi chit két tua tao thanh. Huyén phil thu dugc duge 1am lanh trong ti
lanh trong 3 gio. Chét két tua tao thanh duge loc, dugce rira béng nudc, va duoc lam
kho d& thu dugc hop chét 15 (55 mg, 97,5% tinh khiét) 1a chit bot. 'H-NMR
(500MHz, DMSO): 11,50 (s, 1H), 8,62 (s, 1H), 8,15 (s, 1H), 7,56 (s, 1H), 7,07 (d, 1H),
7,0 (d, 1H), 6,92 (s, 2H), 6,71 (m, 1 H), 6,68 (s, 2H), 4,16 (m, 2H), 3,71 (m, 2H), 3,01
(d, 2H), 2,30 (t, 2H), 2,14 (s, 6H), 1,10 (d, 6H).

Vidu 16

Tbng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(pyridin-3-yl)phenyl)amino)
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-1H-pyrazol-4-carboxamit 16

CH,
Os__NH, //@/0}1
ﬁ\;g/m—l CHs
-NH
~
V.
N
16

Hop chét trung gian 5-amino-3-((4-(pyridin-3-yl)phenyl)amino)-1H-pyrazol-4-
carboxamit dugc didu ché theo cach co ban twong ty véi cach dugc mé ta cho A2 cia

vidu 1.

5-amino-3-((4-(pyridin-3-yl)phenyl)amino)-1H-pyrazol-4-carboxamit (0,330 g)
dugc tao huyén phu trong EtOH (20 mL) va piperidin (5 giot). Hon hop phan tng
dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt (0,250
g) duoc thém. Sau 18 gid, hdn hop phan tng dugc 1am ngudi dén nhiét 4o phong. Chét
ran dugc tach duge gom bing cach loc hut va duoc gibi bﬁng etanol dé tao ra san

phém imin thd dugc sir dung ma khéng cin tinh ché.

Huyén phil ctia imin (64 mg) trong DMF (6 mL) va MeOH (3 mL) dugc thém
tir tir natri borohydrit (10 mg) & nhiét d6 phong. Sau khi hdn hgp phan tng dugc
khqu ¢ nhiét do phong trong 1 gio, nudc duge thém va chét rén thu duge duge gom
bang céach loc hut. Chét két tua 14y lai dugc hoa tan trong DMSO, dugc loc qua nit
bodng, ma dugc gidi thém béng EtOH. Céac phé”m loc DMSO va EtOH dugc gom, va
nude duge thém dén khi chit két tha tao thanh. Huyén phi thu duoc dwoc 1am lanh
trong tu lanh trong 3 gio. Chét két tha tao thanh duoc loc, duge rira béng nudce, va
duoc lam kho dé thu dugc hop chit 16 (57 mg, 98,4% tinh khiét) 13 chit bot. 'TH-NMR
(500MHz, DMSO): 11,57 (s, 1H), 8,83 (m, 1H), 8,79 (s, 1H), 8,46 (m, 1H), 8,16 (s,
1H), 7,99 (m, 1H), 7,57 (d, J=9 Hz, 2H), 7,41 (m, 1H), 7,35 (d, J=9 Hz, 2H), 6,93
(2H), 6,71 (m, 3H), 4,19 (d, J=6 Hz, 2H), 2,15 (s, 6H).

Vi dy tham chiéu 17

Téng hop 3-((3-clo-4-(4-isopropylpiperazin-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-
dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit 17
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CH,

Os__NH, //@/OH
CH.

H
N\ NH 3

Cl \
N-NH

17

Hop chit trung gian  5-amino-3-((3-clo-4-(4-isopropylpiperazin-1-
yl)phenyl)amino)-1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong tir

vGi cach duge mé ta cho A2 ciia vi du 1.

5-amino-3-((3-clo-4-(4-isopropylpiperazin-1-yl)phenyl)amino)-1H-pyrazol-4-
carboxamit (0,460 g) dugc tao huyén phi trong EtOH (8 mL) va piperidin (5 giot).
Hdn hop phan tng dugc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-
hydroxybenzaldehyt (0,270 g) duoc thém. Sau 18 gir, hdn hop phan tng duoc lam
nguodi dén nhiét do phong. Chét rin duogc tach duoc gom bang cach loc hut va dugc

gidi bang etanol d¢ tao ra san pham imin thoé dugc st dung ma khong can tinh cheé.

Huyén phi ctia imin (80 mg) trong DMF (2 mL) va MeOH (1 mL) duoc thém
tir tir natri borohydrit (12 mg) & nhiét do phong. Sau khi hdn hop phan tng duoc
khudy & nhiét d6 phong trong 1 gid, nudc duge thém va chét rin thu dugc duge gom
béng cach loc hat. Chét két tua léy lai dugc hoa tan trong DMSO, dugc loc qua nut
bong, ma dugc gidi thém bang EtOH. Céc phén loc DMSO va EtOH dugc gom, va
nude duge thém dén khi chit két tia tao thanh. Huyén phu thu dugc dugc lam lanh
trong td lanh trong 3 gio. Chét két tia tao thanh duoc loc, dugc ria béng nudc, va
duge 1am kho dé thu dugc hop chit 17 (60 mg, 96,1% tinh khiét) 12 chat bot. 'H-NMR
(500MHz, DMSO): 11,95 (s, 1H), 8,57 (s, 1H), 8,14 (s, 1H), 7,54 (s, 1H), 7,01 (m,
2H), 6,92 (s, 2H), 6,67 (m, 3H), 4,16 (d, J=6 Hz, 2H), 2,86 (s, 4H), 2,68 (m, 1H), 2,57
(s, 4H), 2,14 (s, 6H), 1,00 (d, J=7 Hz, 6H).

Vi du tham chiéu 18

Téng hop 3-([1,1'-biphenyl]-4-ylamino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-1H-

pyrazol-4-carboxamit 18
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Hop chét trung gian 5-amino-3-((3-clo-4-(4-isopropylpiperazin-1-yl)phenyl)
amino)-1H-pyrazol-4-carboxamit dugc didu ché theo cach co ban tuong ti v6i cach

duge mo ta cho A2 ciia vi du 1.

3-([1,1'-biphenyl]-4-ylamino)-5-amino-1H-pyrazol-4-carboxamit (0,086 g)
duoc tao huyén phil trong EtOH (10 mL) va axetic axit (0,5 mL). Hon hop phan g
dwoc gia nhiét & 80°C trong khi khudy, va 3,5-dimetyl-4-hydroxybenzaldehyt (0,270 -
g) dugc thém. Sau 20 gid, hdn hop phan tng duge 1am ngudi dén nhiét d6 phong. Chét
rin dugc tach dugc gom bing cach loc hut va dugc gidi bang etanol dé tao ra san
phdm imin thé dugc sir dung ma khong cén tinh ché. Imin thd dugc két hop véi DMF
(1 mL) va MeOH (1 mL) va dugc xir ly v6i 2 duong lugng cua natri borohydrit ¢ nhiét
do phong. Sau 5 gidy, nuée duge thém, va chit két tha duge tach duoc gom bing cach
loc hat, dwoc rira bing nudc, va duoc 1am khé dé thu dugc hop chat 18 (60 mg) 13 chit
bot. 'H-NMR (500MHz, DMSO): 11,54 (s, 1H), 8,71 (s, 1H), 8,15 (s, 1H), 7,59 (d,
2H), 7,50 (s, 2H), 7,40 (t, 2H), 7,31 (d, 2H), 7,24 (t, 1H), 6,93 (s, 2H), 6,69 (s, 3H),
4,19 (d, 2H), 2,15 (s, 6H).

Vidu 19

3-((4-(1H-imidazol-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-1H-

pyrazol-4-carboxamit 19

CHj;
(6] NH2 //@ OH
H
< X —NH CHy
N-NH
/N
N \)
19
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Hop chéit trung gian 3-((4-(1H-imidazol-1-yl)phenyl)amino)-5-amino-1H-
pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong tw véi cach dugec md ta

cho A2 cta vidu 1.

3-((4-(1H-imidazol-1-yl)phenyl)amino)-5-amino-1H-pyrazol-4-carboxamit

(0,246 g) duge tao huyén phi trong EtOH (10 mL) va piperidin (5 giot). Hon hop phén
tng dugc gia nhiét & 80°C trong khi khudy, va 1,4 duong lwong cia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 20 gid, hdn hop phan tGng dugc 1am ngudi dén
nhiét d§ phong. Chét rén dugc tach dugc gom béng cach loc hut va dugc gidi béng
etanol dé tao ra san phadm imin thd dugc sir dung ma khéng cin tinh ché. Imin tho
duoc két hop véi DMF (1 mL) va MeOH (1 mL) va dugc xtt Iy véi 2 duong lwong cua
natri borohydrit & nhiét do phong. Sau 5 gid, nudc duge thém, va chit két tia dugc
tach duoc gom bing cach loc hut, duge rira bang nuéc, va duoc 1am khé dé thu duogc
hop chit 19 (25 mg) 13 chét bot. 'H-NMR (500MHz, DMSO): 2,15 (s, 6H), 4,19 (d,
2H), 6,70 (s, 3H), 6,93 (s, 2H), 7,05 (s, 1H), 7,35 (s, 2H), 7,42 (d, 2H), 7,58 (s, 1H),
8,06 (s, 1H), 8,15 (s, 1H), 8,76 (s, 1H), 11, 54 (s, 1H)

Vi du tham chiéu 20

Tbéng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-metoxyphenyl)amino)-1H-

pyrazol-4-carboxamit 20

CH,
Os__NH, K@0}1
H
N N CH,
/©/ N-NH
~0
20

Hop chit trung gian 5-amino-3-((4-metoxyphenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo cich co ban twong tyr v6i cach duge mo ta cho A2 cia
vidul.

5-amino-3-((4-metoxyphenyl)amino)- 1H-pyrazol-4-carboxamit (160 mg) dugc
tao huyén phu trong EtOH (10 mL) va piperidin (5 giot). Hon hop phan tng dugc gia
nhiét & 80°C trong khi khudy, va 1,4 duong lugng cua 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 24 gio, hén hop phén g duoc 1am ngudi dén
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nhiét d6 phong. Chét rin duogc tich dwoc gom bing cach loc hit va duge gidi bang
etanol dé tao ra san phém imin tho dugc sir dung ma khong can tinh ché. Imin tho
dugc két hop véi DMF (1 mL) va MeOH (1 mL) va duge xit Iy v6i 2 dwong lugng cia
natri borohydrit & nhiét do phong. Sau 5 gio, nuédc duge thém, va chat két tia dugc
tach dugc gom b%mg cach loc hut, dugc ria béng nude, va duge lam kho dé thu dugc
hop chit 20 (20 mg) 14 chét bot. 'H-NMR (500MHz, DMSO): 2,17 (s, 6H), 3,68 (s,
3H), 4,16 (d, 2H), 6,64 (m, 3H), 6,77 (d, 2H), 6,92 (s, 2H), 7,18 (d, 2H), 8,14 (s, 1H),
8,31 (s, 1H), 11,38 (s, 1H).

Vi du tham chiéu 21

Téng hop 3-((4-(tert-butyl)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-
1H-pyrazol-4-carboxamit 21

CH,
0<__NH, //Q/OH
H
N N NH CH;
><©/ N-NH
21

Hop chét trung gian 5-amino-3-((4-(tert-butyl)phenyl)amino)-1H-pyrazol-4-
carboxamit dugc didu ché theo cach co ban twong ty v6i cach dwgc mod ta cho A2 cua

vidu 1.

5-amino-3-((4-(tert-butyl)phenyl)amino)-1H-pyrazol-4-carboxamit (98 mg)
duge tao huyén phi trong EtOH (10 mL) va piperidin (5 giot). H5n hgp phan tng
duge gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng ciia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 20 gid, hdn hgp phan tng duge 1dm ngudi dén
nhiét d6 phong. Chét rin duoc tach dugc gom bing cich loc hit va dugc gidi bing
etanol dé tao ra san phdm imin thé dugc st dung ma khong cin tinh ché. Imin thd
duoc két hop véi DMF (1 mL) va MeOH (1 mL) va dugce xut Iy véi 2 duong lugng cua
natri borohydrit & nhiét do phong. Sau 5 gid, nuéc duge thém, va chit két tia duoc
tach dugc gom béng cach loc hat, dugc rira béng nude, va duge lam khod dé thu duoc
hop chit 21 (90 mg) 1a chit bot. 'H-NMR (500MHz, DMSO): 1,23 (s, 9H), 2,14 (s,
6H), 4,17 (d, 2H), 6,64 (m, 3H), 6,92 (s, 2H), 7,10 (m, 2H), 7,20 (d, 2H), 8,13 (s, 1H),
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8,40 (s, 1H), 11,53 (s, 1H).
Vi du tham chiéu 22

Téng hop 3-((1H-indazol-5-yl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-1H-

pyrazol-4-carboxamit 22

CH,
O«__NH, //@OH
H
N N NH CH;
N-NH
HN\ -
N
22

Hop chdt trung gian 3-((1H-indazol-5-yl)amino)-5-amino-1H-pyrazol-4-
carboxamit dugc diéu ché theo cich co ban tuong tu véi cach duge mo ta cho A2 cia

vidul.

3-((1H-indazol-5-yl)amino)-5-amino-1H-pyrazol-4-carboxamit (99 mg) dugc
tao huyén phu trong EtOH (10 mL) va piperidin (5 giot). H6n hop phan tng duoc gia
nhiét & 80°C trong Kkhi khuéy, va 1,5 duong lugng cua 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 20 gid, hdn hop phan tng duoc 1am ngudi dén
nhiét d6 phong. Chit rén duoc tich dugc gom bang cach loc hiit va duge gidi bing
etanol d& tao ra san phidm imin thé dugc sir dung ma khong can tinh ché. Imin tho
duge két hop v6i DMF (1 mL) va MeOH (1 mL) va duoc xit Iy v6i 2 duong luong ciia
natri borohydrit & nhiét d6 phong. Sau 5 gid, nuéc dugc thém, va chit két tha dugc
tach dugc gom b?mg cach loc hat, duoc rira bing nuée, va dugc 1am kho dé thu duoc
hop chét 22 (112 mg) 1a chit bot. 'H-NMR (500MHz, DMSO): 2,15 (s, 6H), 4,18 (d,
2H), 6,66 (m, 3H), 6,93 (s, 2H), 7,12 (d, 1H), 7,37 (d, 2H), 7,66 (m, 1H), 7,86 (s, 1H),
8,14 (m, 1h0, 8,47 (s, 1H), 11,43 (s, 1H), 12,75 (s, 1H).

Vi dyu tham chiéu 23

5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-metyl-[1,4'-bipiperidin]-1'-y1)
phenyl)amino)-1H-pyrazol-4-carboxamit 23

-85-



29641

23

Hop chit trung gian 5-amino-3-((4-(4-metyl-[1,4'-bipiperidin]-1'-yl)
phenyl)amino)-1H-pyrazol-4-carboxamit dwoc didu ché theo cach co ban twong ty vé6i

cach duoc md ta cho A2 cia vi du 1.

5-amino-3-((4-(4-metyl-[1,4'-bipiperidin]-1'-yl)phenyl)amino)- 1H-pyrazol-4-

carboxamit (99 mg) dwoc tao huyén phil trong EtOH (10 mL) va piperidin (5 giot).
Hbn hop phan tng duoc gia nhiét & 80°C trong khi khudy, va 1,5 dwong lwong cia
3,5-dimetyl-4-hydroxybenzaldehyt duwoc thém. Sau 20 gid, hdn hop phan tng dugc
1am ngudi dén nhiét dd phong. Chit rin duoc tach duoc gom bing cach loc hut va
duoc gidi bang etanol dé tao ra san pham imin thd duge st dung ma khong cén tinh
ché. Imin th6é duge két hop véi DMF (1 mL) va MeOH (1 mL) va duoc xit 1y vé6i 2
duong lugng cua natri borohydrit & nhiét do phong. Sau 5 gio, nuéc dugec thém, va
chét két tia dugc tach dugc gom béng cach loc hut, dugc rira béng nudc, va dugc lam
kho dé thu dugc hop chat 23 (112 mg) 1a chit bst. 'H-NMR (500MHz, DMSO): 2,15
(s, 6H), 4,18 (d, 2H), 6,66 (m, 3H), 6,93 (s, 2H), 7,12 (d, 1H), 7,37 (d, 2H), 7,66 (m,
1H), 7,86 (s, 1H), 8,14 (m, 1h0, 8,47 (s, 1H), 11,43 (s, 1H), 12,75 (s, 1H).

Vi du tham chiéu 24

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-(pyrolidin-1-carbonyl)
piperazin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit 24
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24

Hop chét trung gian 5-amino-3-((4-(4-(pyrolidin-1-carbonyl)piperazin-1-yl)
phenyl)amino)-1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban tuong tu véi

cach duoc mé ta cho A2 ciavidu 1.

5-amino-3-((4-(4-(pyrolidin-1-carbonyl)piperazin-1-yl)phenyl)amino)-1H-

pyrazol-4-carboxamit (60 mg) duoc tao huyén phu trong EtOH (10 mL) va piperidin
(5 giot). Hon hop phan tng dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong
lugng cta 3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 2 ngay, hdn hop phan
mg dugc 1am ngudi dén nhiét d6 phong. Chat rin dugc tich dugc gom bang céach loc
hat va duge gidi béng etanol dé tao ra san phém imin th6é dugc st dung ma khong can
tinh ché. Imin thé dugc két hop v6i DMF (1 mL) va MeOH (2 mL) va duogc xtt Iy voi
2 duong lugng cua natri borohydrit & nhiét d§ phong. Sau 6 gid, nudc duge thém, va
chét két tha duoc tach duge gom béng cach loc hut, duogc rira béng nude, va duge lam
kho dé thu dugce hop chit 24 (40 mg) 14 chét bot. 'H-NMR (500MHz, DMSO): 11,38
(s, 1H), 8,28 (s, 1H), 8,14 (s, 1H), 7,14 (d, 2H), 6,92 (s, 2H), 6,82 (d, 2H), 6,64 (s,
3H), 4,16 (d, 2H), 3,28 (m, 8H), 2,97 (m, 4H), 2,14 (s, 6H), 1,75 (m, 4H).

Vi du tham chiéu 25

3-((4-(4-flopiperidin-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-
1H-pyrazol-4-carboxamit 25

25

Hop chit trung gian 5-amino-3-((4-(4-flopiperidin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc didu ché theo cach co ban tuwong tu véi cach duoc md ta

cho A2 ciavidul.

5-amino-3-((4-(4-flopiperidin-1-yl)phenyl)amino)- 1 H-pyrazol-4-carboxamit

-87-



29641

(320 mg) dugc tao huyén phu trong EtOH (15 mL) va axetic axit (1 mL). Hén hop
phan ng duogc gia nhiét & 80°C trong khi khuéy, va 1,5 duong lugng cua 3,5-dimetyl-
4-hydroxybenzaldehyt dugc thém. Sau 16 gi®, hdn hgp phan tng dwgc 1am ngudi dén
nhiét d6 phong. Chét rin dugc tich dugc gom bang cach loc hit va dugc gidi bang
etanol dé tao ra san phim imin thd dwoc sit dung ma khong cdn tinh ché. Imin tho
duoc két hop véi DMF (2 mL) va MeOH (0,5 mL) va dwoc xit Iy v6i 2 dwong lugng
clia natri borohydrit & nhiét d6 phong. Sau 1 gid, nuée duge thém, va chit két tia duge
tach dugc gom béng cach loc hut, duogc rira béng nuée, va duoc lam kho dé thu dugc
hop chét 25 (92 mg) 1a chit bot. 'H-NMR (500MHz, DMSO): 11,37 (s, 1H), 8,27 (s,
1H), 8,14 (s, 1H), 7,13 (d, 2H), 6,92 (s, 2H), 6,83 (d, 2H), 6,63 (m, 3H), 4,793 (m,
1H), 4,16 (d, 2H), 3,17 (m, 2H), 2,94 (m, 2H), 2,14 (s, 6H), 1,95(m, 2H), 7,80 (m, 2H).

Vi du tham chiéu 26

3-((6-((2R,65)-2,6-dimetyltetrahydro-2H-pyran-4-yl)pyridin-3-yl)amino)-5-((4-
hydroxy-3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit 26

CH,
Os__NH, K@\/ OH
H
N\:%/NH CH;
NS .
N\ N-NH
Y
0
26

Hop chét trung gian 5-amino-3-((6-((2R,68)-2,6-dimetyltetrahydro-2H-pyran-
4-yl)pyridin-3-yl)amino)-1H-pyrazol-4-carboxamit dugc didu ché theo cach co ban

tuong tu voi cach duge mo td cho A2 cua vidu 1.

5-amino-3-((6-((2R,65)-2,6-dimetyltetrahydro-2H-pyran-4-yl)pyridin-3-
yl)amino)-1H-pyrazol-4-carboxamit (1,020 g) dugc tao huyén phu trong EtOH (3 mL)
va axetic axit (0,5 mL). H3n hop phan tng dugc gia nhiét & 80°C trong khi khudy, va
1,5 duong lugng cua 3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 12 gio, hén
hop phan mg dugc 1am ngudi dén nhiét o phong. Chit rén dugc tach duge gom bing
cach loc huat va dugce gioi b%mg etanol dé tao ra san phém imin thé dugc sit dung ma

khong can tinh ché (0,955 g). Imin thd (0,056 g) dugc két hop véi DMF (2 mL) va
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MeOH (1 mL) va dugc xt Iy voi 2 dwong lugng cla natri borohydrit & nhiét d6 phong.
Sau 30 phut, nu6c duge thém, va chét két tia dugc tach dugc gom béng cach loc hut,
duge rira bang nuée, va dugc lam khé dé thu duge hop chét 26 (36 mg) 1a chét bot.
TH-NMR (500MHz, DMSO): 11,35 (s, 1H), 8,27 (s, 1H), 8,15 (d, 2H), 7,64 (d, 1H),
6,91 (s, 2H), 6,74 (d, 1H), 6,68 (m, 3H), 4,16 (d, 2H), 3,92 (d, 2H), 3,62 (m, 2H), 2,25
(t, 3H), 2,14 (s, 6H), 1,14 (d, 6H).

Vi du 27

5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(piperidin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit 27

CH,

O _NH, f@ OH
H\I/ CH,

27

Hop chét trung gian 5-amino-3-((4-(piperidin-1-yl)phenyl)amino)-1H-pyrazol-
4-carboxamit dugc diéu ché theo cich co ban tuong ty v6i cdch duge mo ta cho A2

ciavidul.

5-amino-3-((4-(piperidin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit (89 mg)
dugc tao huyén phu trong EtOH (10 mL) va piperidin (5 giot). Hon hgp phan ting
dugc gia nhiét & 80°C trong khi khudy, va 1,5 duwong lugng cta 3,5-dimetyl-4-
hydroxybenzaldehyt duoc thém. Sau 20 gid, hén hop phan tmg dugc 1am ngudi dén
nhiét do phong. Chét rén dugc tach dugc gom bang cach loc hut va dugc gidi bing
etanol dé tao ra san phém imin thd duge sir dung ma khong can tinh ché. Imin tho
dugc két hop véi DMF (1 mL) va MeOH (1 mL) va duge xit 1y vé6i 2 dwong lugng ciia
natri borohydrit & nhiét d6 phong. Sau 5 gid, nudc duoc thém, va chit két tia dugc
tach dugc gom béng cach loc hut, dugc rira b%ng nudce, va duoc lam kho dé thu duogc
hop chét 27 (36 mg) 1a chét bot. 'TH-NMR (500MHz, DMSO): 11,37 (s, 1H), 8,23 (s,
1H), 8,14 (s, 1H), 7,11 (d, 2H), 6,92 (s, 2H), 6,79 (d, 2H), 6,63 (s, 2H), 4,16 (d, 2H),
2,95 (, 5H), 2,14 (s, 6H), 1,60 (m, 4H), 1,48 (m, 2H).
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Vi du tham chiéu 28

Tbng hop 3-((3-clo-4-((2S,6R)-2,6-dimetylmorpholino)phenyl)amino)-5-((4-hydroxy-
3,5-dimetylbenzyl)amino)-1H-pyrazol-4-carboxamit 28

28

Hop chit trung gian 5-amino-3-((3-clo-4-((2S,6R)-2,6-dimetylmorpholino)
phenyl)amino)-1H-pyrazol-4-carboxamit dwoc diéu ché theo cich co ban twong tw véi

cach duoc mo6 ta cho A2 cua vidu 1.

5-amino-3-((3-clo-4-((2S,6R)-2,6-dimetylmorpholino)phenyl)amino)-1H-

pyrazol-4-carboxamit (235 mg) dugc tao huyén phu trong EtOH (3 mL) va axetic axit
(0,5 mL). Hdn hop phan tng duogc gia nhiét & 80°C trong khi khudy, va 1.5 duong
lugng cia 3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 5 gid, hdn hop phan {ng
duge 1am ngudi dén nhiét d6 phong. Chét rin duoc tich duoc gom bang cach loc hit
va dugc gidi bang etanol dé tao ra san phim imin thd duge sir dung ma khong cén tinh
ché. Imin tho (55 mg) dugc két hop v6i DMF (1 mL) va MeOH (0.5 mL) va dugc xi
ly véi 2 duong lugng cia natri borohydrit & nhiét d§ phong. Sau 1 gio, nudc dugc
thém, va chat két tha duoc tach duoc gom béng cach loc hut, duoc rira bﬁng nudc, va
duge lam kho @& thu dwgc hop chit 28 (55 mg) 1a chit bot. 'H-NMR (500MHz,
DMSO): 11,50 (s, 1H), 8,62 (s, 1H), 8,15 (s, 1H), 7,56 (s, 1H), 7,07 (d, 1H), 7,0 (d,
1H), 6,92 (s, 2H), 6,71 (m, 1 H), 6,68 (s, 2H), 4,16 (m, 2H), 3,71 (m, 2H), 3,01 (d,
2H), 2,30 (t, 2H), 2,14 (s, 6H), 1,10 (d, 6H).

Vi du tham chiéu 29

Tbéng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((3-metyl-4-(4-metylpiperazin-
1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit 29
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Hop chit trung gian  5-amino-3-((3-metyl-4-(4-metylpiperazin-1-
yl)phenyl)amino)- 1H-pyrazol-4-carboxamit dugc diéu ché theo cich co ban tuong tu

vGi cach duge mo ta cho A2 cua vidu 1.

5-amino-3-((3-metyl-4-(4-metylpiperazin-1-yl)phenyl)amino)-1H-pyrazol-4-

carboxamit (420 mg) duoc tao huyén phi trong EtOH (10 mL) va axetic axit (0,5 mL).
Hbn hop phan tng dugc gia nhiét & 80°C trong khi khudy, va 1,5 dwong lugng ciia
3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 16 gid, hdn hop phan @ng duogc
1am ngudi dén nhiét d6 phong. Chét rin dugc tach dugc gom bing cach loc hut va -
dugc gidi bing etanol dé tao ra san pham imin tho (0,650 g) dugc sit dung ma khong
cin tinh ché. Imin tho (87 mg) duoc két hop véi DMF (1 mL) va MeOH (0,5 mL) va
duoc xir ly véi 2 duong lugng cua natri borohydrit & nhiét d§ phong. Sau 1 gid, nude
dugc thém, va chét két tua duoc tach duoc gom béng cach loc hut, dugc rira ba°1ng
nuée, va dugc 1am khd dé thu duoc hop chit 29 (87 mg) 1a chét bot. 'H-NMR
(500MHz, DMSO): 11,42 (s, 1H), 8,33 (s, 1H), 8,14 (s, 1H), 7,03 (m, 2H), 6,92 (s,
2H), 6,88(d, 1H), 6,64 (s, 3H), 4,16 (m, 2H), 2,88 (m, 1H), 2,74 (m, 4H), 2,44 (m, 3H),
2,19 (3H), 2,15 (m, 9H).

Vi du tham chiéu 30

Téng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((3-metyl-4-(piperidin-1-yl)
phenyl)amino)-1H-pyrazol-4-carboxamit 30
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30

Hop chit trung gian 5-amino-3-((3-metyl-4-(piperidin-1-yl)phenyl)amino)- 1H-
pyrazol-4-carboxamit dugc didu ché theo cach co ban twong tir voi cach duge md ta

cho A2 cua vi du 1.

5-amino-3-((3-metyl-4-(piperidin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit
(240 mg) dugc tao huyén phii trong EtOH (10 mL) va axetic axit (0,5 mL). Hn hop
phan tmg dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong lrong cua 3,5-dimetyl-
4-hydroxybenzaldehyt duoc thém. Sau 16 gid, hdn hop phan tng duge 1am ngudi dén
nhiét do phong. Chét rin dugc tach dwoc gom bing cach loc hit va dugc gidi bing
etanol dé tao ra san phim imin thé (0,240 g) duoc st dung ma khong cin tinh ché.
Imin thd (51 mg) dwoc két hop véi DMF (1 mL) va MeOH (0,5 mL) va dugc xtt Iy v6i
2 duong lugng cla natri borohydrit & nhiét do phong. Sau 1 gid, nudc duge thém, va
chét két tia duogc tach dugc gom béng cach loc hut, dugc rira béng nudce, va duge lam
kho dé thu dugce hop chit 30 (51 mg) 12 chét bot. 'H-NMR (500MHz, DMSO): 11,41
(s, 1H), 8,302 (s, 1H), 8,14 (s, 1H), 7,05 (s, 1H), 6,94 (m, 1H), 6,92 (s, 2 H), 6,86 (m,
1 H), 6,64 (s, 3H), 4,16 (m, 2H), 2,68 (m, 4H), 2,15 (m, 9H), 1,61 (m, 4H), 1,49 (m,
2H).

Vi du tham chiéu 31

Téng hop 3-((4-(4-benzylpiperazin-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-dimetyl
benzyl)amino)-1H-pyrazol-4-carboxamit 31

31

Hop chét trung gian 5-amino-3-((4-(4-benzylpiperazin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong tw v6i cach duge mod ta

cho A2 ctia vidu 1.

5-amino-3-((4-(4-benzylpiperazin-1-yl)phenyl)amino)- 1H-pyrazol-4-
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carboxamit (240 mg) dugc tao huyén phii trong EtOH (5 mL) va axetic axit (0,5 mL).
Hén hgp phan tng dugc gia nhiét & 80°C trong khi khuéy, va 1,4 duong luong cua
3,5-dimetyl-4-hydroxybenzaldehyt duoc thém. Sau 5 gid, hdn hop phan tng duogc lam
ngudi dén nhiét d6 phong. Chét rin duoc tach duoc gom béng cach loc hut va duoc
gidi bang etanol dé tao ra san phim imin tho (0,489 g) dugc st dung ma khong cin
tinh ché. Imin thé (116 mg) duogc két hop véi DMF (1 mL) va MeOH (1 mL) va duogc
Xt 1y véi 2 duong lugng cuia natri borohydrit & nhiét ¢ phong. Sau 30 phut, nude
dugc thém, va chit két tha dugc tach dugc gom b.%mg cach loc hut, dugc ria béng
nuée, va duge 1am khd dé thu dugc hop chat 31 (92 mg) 1a chét bot. 'H-NMR
(500MHz, DMSO): 11,37 (s, 1H), 8,25 (s, 1H), 8,14 (s, 1H), 7,31 (m, 4H), 7,25 (m,
1H), 7,13 (d, 2H), 6,91 (s, 2H), 6,79 (d, 2H), 6,63 (s, 3H), 4,16 (d, 2H), 3,51 (s, 2H),
2,99 (s, 4H), 2,14 (s, 6H).

Vidu 32

Tbng hop 3-((4-(1,1-dioxidothiomorpholino)phenyl)amino)-5-((4-hydroxy-3,5-dimetyl
benzyl)amino)-1H-pyrazol-4-carboxamit 32

32

Hop chit trung gian 5-amino-3-((4-(1,1-dioxidothiomorpholino)phenyl)amino)-
1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong tw véi cich dugc md

td cho A2 cua vidu 1.

5-amino-3-((4-(1,1-dioxidothiomorpholino)phenyl)amino)- 1 H-pyrazol-4-
carboxamit (108 mg) duoc tao huyén phu trong EtOH (5 mL) va axetic axit (0,5 mL).
Hon hgp phan tng duge gia nhiét & 80°C trong khi khudy, va 1,4 duong luong cia
3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 5 gid, hén hop phéan tng duge lam
ngudi dén nhiét do phong. Chét rin dugc tich dugc gom bing cach loc hit va dugc

gidi bing etanol dé tao ra san phidm imin thd (0.240 g) duogc sit dung ma khong can
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tinh ché. Imin thd (51 mg) dugc két hop véi DMF (6 mL) va MeOH (3 mL) va duoc
xtr ly v6i 2 duong lwong cia natri borohydrit & nhiét do phong. Sau 30 phut, nude
duge thém, va chit két tia duge tach duoc gom bing cach loc hut, dugc ria b%mg
nuée, va duge lam khé dé thu duoc hop chit 32 (73 mg) 13 chit bot. 'H-NMR
(500MHz, DMSO): 11,40 (s, 1H), 8,34 (s, 1H), 8,16 (s, 1H), 7,17 (s, 1H), 6,90 (m,
4H), 6,65 (s, 2H), 4,16 (d, 2H), 3,58 (s, 4H), 3,12 (m, 4H), 2,14 (s, 6H).

Vi du tham chiéu 33

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((5-(piperidin-1-yl)pyridin-2-
yl)amino)-1H-pyrazol-4-carboxamit 33

CH,
Os__NH, //@\/01{
H

N\ -NH CHs

33

Hop chét trung gian 5-amino-3-((5-(piperidin-1-yl)pyridin-2-yl)amino)-1H-
pyrazol-4-carboxamit dugc didu ché theo cach co ban twong tw v6i cach duge mo ta

cho A2 cua vidu 1.

5-amino-3-((5-(piperidin-1-yl)pyridin-2-yl)amino)- 1 H-pyrazol-4-carboxamit
(167 mg) dugc tao huyén phi trong EtOH (10 mL) va axetic axit (0,5 mL). Hon hop
phan tng duogc gia nhiét & 80°C trong khi khudy, va 1,5 dwong lugng ctia 3,5-dimetyl-
4-hydroxybenzaldehyt duge thém. Sau 16 gio, hdn hop phan tng dugc lam ngudi dén
nhiét d6 phong. Chét rén dugc tach dugc gom bing cach loc hut va duoc gidi bang
etanol dé tao ra san phim imin thd, dugc st dung ma khong cin tinh ché. Imin thd
duge két hop véi DMF (1 mL) va MeOH (0,5 mL) va dugc xir Iy vé6i 2 duong lugng
clia natri borohydrit & nhiét d6 phong. Sau 1 gid, nuée dugc thém, va chét két tia duge
tach dugc gom b%mg cach loc hut, dugc rira béng nude, va duge 1am kho dé thu dugc
hop chét 33 (150 mg) 1a chét bot. 'H-NMR (500MHz, DMSO): 11,66 (m, 1H), 9,35(m,
1H), 8,13 (s, 1H), 7,81 (m, 1H), 7,55 (d, 1H), 7,29 (m, 1H), 6,91 (s, 2H), 6,68 (s, 2H),
6,41 (m, 1H), 4,15 (m, 2H), 2,98 (m, 4H), 2,13 (s, 6H), 1,61 (m, 4H), 1,48 (m, 2H).
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Vi du tham chiéu 34

Tong hop 3-((4-(4-clopiperidin-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-dimetyl
benzyl)amino)-1H-pyrazol-4-carboxamit 34

34

Hop chit trung gian S5-amino-3-((4-(4-clopiperidin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit duogc diéu ché theo cach co ban twong tu v6i cach dugc mo ta

cho A2 cua vidu 1.

5-amino-3-((4-(4-clopiperidin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit

(167 mg) dugc tao huyén phit trong EtOH (10 mL) va piperidin (5 giot). H5n hop phan
tmg dugc gia nhiét & 80°C trong khi khudy, va 1,5 dwong lugng cia 3,5-dimetyl-4-
hydroxybenzaldehyt dwgc thém. Sau 16 giy, hdn hop phan tng dwge 1am ngudi dén
nhiét d6 phong. Chét rin duge tach duge gom béng cach loc hut va dugc gidi béng
etanol dé tao ra san phdm imin thd (0,320 g), duoc st dung ma khong can tinh ché.
Imin thé (52 mg) dugc két hop voi DMF (0,5 mL) va MeOH (2 mL) va duoc xir Iy véi
2 duong lugng cda natri borohydrit & nhiét do phong. Sau 1 gio, nudc duge thém, va
chét két taa dugce tach dugc gom béng cach loc hut, dugce rira b%mg nudc, va duge lam
kho dé thu duoc hop chat 34 (52 mg) 1a chit bot. 'TH-NMR (500MHz, DMSO): 11,38
(s, 1H), 8,27 (s, 1H), 8,14 (s, 1H), 7,13 (d, 2H), 6,92 (s, 2H), 6,82 (d, 2H), 6,64 (m,
3H), 4,33 (m, 1H), 4,16 (d, 2H), 2,87 (m, 2H), 2,13 (m, 10H), 1,86 (m, 2H).

Vi dyu tham chiéu 35

Téng  hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(pyrolidin-1-ylmetyl)
phenyl)amino)-1H-pyrazol-4-carboxamit 35 '
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CH,

0 NHZ//Q/OH
H
N N NH CH;
SUrA
N

35

Hop chét trung gian 5-amino-3-((4-(pyrolidin-1-ylmetyl)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong ty véi cach duge mo ta

cho A2 cua vidu 1.

5-amino-3-((4-(pyrolidin-1-ylmetyl)phenyl)amino)-1H-pyrazol-4-carboxamit

(400 mg) dugc tao huyén phii trong EtOH (5 mL) va piperidin (5 giot mL). Hdn hop
phan mg duoc gia nhiét & 80°C trong khi khudy, va 1,5 duong hrong cuia 3,5-dimetyl-
4-hydroxybenzaldehyt dugc thém. Sau 16 gid, hdn hop phan tng dwgc 1am ngudi dén
nhiét d6 phong. Chét rén duoc tich dwoc gom bing cach loc hit va duge gidi bing
etanol dé tao ra san phdm imin thd (0,420 g), duoc sit dung ma khong cdn tinh ché.
Imin thd (0,182 g) dugc két hop véi DMF (6 mL) va MeOH (3 mL) va duoc xtt Iy vé6i
2 duong lugng cua natri borohydrit & nhiét do phong. Sau 30 phit, nudc dugce thém, va
chét két tha duoc tach duge gom bang céach loc hut, dugc rira bang nude, va dugc lam
kho dé thu dugc hop chét 35 (123 mg) 13 chét bot. 'H-NMR (500MHz, DMSO): 11,48
(s, 1H), 8,50 (s, 1H), 8,14 (s, 1H), 7,10 (m, 4H), 6,92 (s, 2H), 6,65 (s, 2H), 4,17 (d,
2H), 3,43 (s, 2H), 3,38 (m, 4H), 2,15 (s, 6H), 1,66 (m, 4H).

Vi du tham chiéu 36

Téng hop 3-((4-(4-(dimetylamino)piperidin-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-
dimetylbenzyl)amino)- 1 H-pyrazol-4-carboxamit 36

36

Hop chit trung gian 5-amino-3-((4-(4-(dimetylamino)piperidin-1-yl)phenyl)
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amino)- 1H-pyrazol-4-carboxamit duogc diéu ché theo cach co ban twong tw v&i cach

dugc mo tad cho A2 cia vidu 1.

5-amino-3-((4-(4-(dimetylamino)piperidin-1-yl)phenyl)amino)-1H-pyrazol-4-
carboxamit (300 mg) dugc tao huyén phu trong EtOH (8 mL) va piperidin (5 giot).
Hdn hgp phan ting duge gia nhiét & 80°C trong khi khudy, va 1,5 dwong lugng cua
3,5-dimetyl-4-hydroxybenzaldehyt dwoc thém. Sau 16 gi¥, hdn hop phan tng dugc
1am nguoi dén nhiét d6 phong. Chat rin dugc tach dugc gom bing cach loc hut va
duoc gidi bing etanol dé tao ra san phim imin thd (0.470 g), dugc st dung ma khong
can tinh ché. Imin thd (50 mg) duge két hop véi DMF (2 mL) va MeOH (2 mL) va
dugce xur ly v6i 2 duong lugng cua natri borohydrit & nhiét dd phong. Sau 2 gio, nudce
dugc thém, va chét két tia dugc tach duge gom be"mg cach loc hut, dugc ria béng

nuée, va dugc 1am khé dé thu duge hop chét 36 (150 mg) 13 chit bot.
Vi du tham chiéu 37

Téng hop 3-((3-flo-4-morpholinophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)

amino)-1H-pyrazol-4-carboxamit 37

37

Hop chét trung gian 3-((3-flo-4-morpholinophenyl)amino)-5-((4-hydroxy-3,5-
dimetylbenzyl)amino)- 1H-pyrazol-4-carboxamit dwgc didu ché theo cich co ban tuong

tu véi cach duoc mo ta cho A2 ctia vidu 1.

3-((3-flo-4-morpholinophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)
amino)-1H-pyrazol-4-carboxamit (400 mg) dugc tao huyén phi trong EtOH (5 mL) va
piperidin (5 giot). Hon hop phan tng dugc gia nhiét & 80°C trong khi khudy, va 1,4
duong lugng cia 3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 20 gio, hdn hop
phan tng dugc lam ngudi dén nhiét 46 phong. Chét rin duoc tich dugc gom bing céch

loc hut va dugc gidi béng etanol dé tao ra san phém imin tho6, dugc st dung ma khong
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can tinh ché. M6t sb trong cac imin thd (97 mg) dugc két hop véi DMF (1 mL) va
MeOH (4 mL) va dugce xtr ly vé6i 2 duong luong cia natri borohydrit & nhiét 4§ phong.
Sau 15 phut, nudc duge thém, va chit két tia dugc tach duge gom bang cach loc hut,
dugc rira bang nuée, va duge 1am khod dé thu dugc hop chét 37 (75 mg) 1a chét bot.
'H-NMR (500MHz, DMSO): 2,14 (s, 6H), 2,88 (t, 4H), 3,70 (t, 4H), 4,17 (d, 2H), 6,68
(m, 3H), 6,90 (m, 4H), 7,28 (d, 1H), 8,15 (s, 1H), 8,61 (s, 1H), 11,47 (s, 1H).

Vidu38

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(oxazol-5-yl)phenyl)amino)-
1H-pyrazol-4-carboxamit 38

CH,4
o i, //@0}1
g\g/NH CH;,
ST
=

0
38

Hop chit trung gian 5-amino-3-((4-(oxazol-5-yl)phenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo céch co ban tuong tu véi cadch duge mo ta cho A2 ciua

vidu 1.

5-amino-3-((4-(oxazol-5-yl)phenyl)amino)-1H-pyrazol-4-carboxamit (176 mg)
duoc tao huyén phi trong EtOH (5 mL) va piperidin (5 giot). Hén hop phéan tmg dugc
gia nhiét & 80°C trong khi khudy, va 1,4 duong luong cta 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 18 gid, hén hop phin tmg dwgc 1am ngudi dén
nhiét do phong. Chét rin dugc tach duwoc gom bing cach loc hiit va duoc gidi bing
etanol dé tao ra san phdm imin thd, ma duoc két hop voi DMF (1 mL) va MeOH (1
mL) va dugc xt ly véi 2 duong lugng cua natri borohydrit & nhi¢t do phong. Sau 1
gi0, nudce dugce thém, va chét két tha duoc tach duge gom béng cach loc hut, dugc rira
béng nudc, va duoc lam kho dé thu duogc hop chét 38 (33 mg) 1a chét bot. 'H-NMR
(500MHz, DMSO): 2,15 (s, 6H), 4,18 (d, 2H), 6,70 (m, 3H), 6,93 (s, 2H), 7,33 (d, 2H),
7,43 (s, 1H), 7,54 (d, 2H), 8,15 (s, 1H), 8,31 (s, 1H), 8,88 (s, 1H), 11,57 (s, 1H).

Vi du tham chiéu 39
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Toéng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3 -((4-(4-(morpholin-4-carbonyl)
piperazin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit 39

CH,
Os__NH, //@(OH
H
New N\~ NH CH,

Hop chét trung gian 5-amino-3-((4-(4-(morpholin-4-carbonyl)piperazin-1-
yl)phenyl)amino)-1H-pyrazol-4-carboxamit dugc didu ché theo cich co ban twong tu

v6i cach duge md ta cho A2 cia vidu 1.

5-amino-3-((4-(4-(morpholin-4-carbonyl)piperazin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit (210 mg) dugc tao huyén phi trong EtOH (15 mL) va piperidin
(5 giot). HOn hop phéan tng dugc gia nhiét & 80°C trong khi khudy, va 1,4 duong
lugng cuia 3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 24 gid, hdn hop phan
ung duogc lam ngudi dén nhiét d6 phong. Chét rén duge tach duge gom bing cach loc
huat va dugc gidi bing etanol dé tao ra san pham imin thd, dwgc sit dung ma khong cin
tinh ché. Imin thd dugc két hop v6i DMF (1 mL) va MeOH (2 mL) va dwoc xtt Iy véi
2 duong lugng cua natri borohydrit & nhiét d§ phong. Sau 30 phut, nuéde duge thém, va
chét két tua dugc tich duge gom béng cach loc hut, dugce rira bﬁmg nudc, va duoc lam
kho dé thu dugc hop chit 39 (41 mg) 1a chat bot. 'H-NMR (500MHz, DMSO): 11,38
(s, 1H), 8,28 (s, 1H), 8,14 (s, 1H), 7,14 (d, 2H), 6,92 (s, 2H), 6,82 (d, 2H), 6,63 (m,
3H), 4,16 (d, 2H), 3,57 (t, 4H), 3,28 (t, 4H), 3,16 (t, 4H), 2,89 (t, 4H), 2,14 (s, 6H).

Vi du tham chiéu 40

Téng hop 3-((3-axetamidophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-
1H-pyrazol-4-carboxamit 40
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40

Hop chét trung gian 3-((3-axetamidophenyl)amino)-5-amino-1H-pyrazol-4-
carboxamit dugc diéu ché theo cich co ban tuong tu véi cach duge mo ta cho A2 cia

vidu 1.

3-((3-axetamidophenyl)amino)-5-amino-1H-pyrazol-4-carboxamit (100 mg)
duoc tao huyén phi trong EtOH (8 mL) va piperidin (5 giot). Hon hop phan tng duoc
gia nhiét & 80°C trong khi khudy, va 1,5 duong lwong cua 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 16 gid, hdn hop phan tng duoc 1am ngudi dén
nhiét do phong. Chét rin duogc tach dwoc gom bang cach loc hut va dugc gidi béng
etanol dé tao ra san phdm imin thd, dugc sitr dung ma khoéng cin tinh ché. Imin thé
duge két hop véi DMF (1 mL) va MeOH (2 mL) va duge xir Iy v6i 2 duwong lugng cla
natri borohydrit & nhiét 46 phong. Sau 1 gio, nude duge thém, va hdn hop duoc chiét
bing etyl axetat, dugc rira bang nuéc va dung dich NaCl bio hoa, duge 1am khd qua
natri sulfat khan va dugc 1am bay hoi dé tao ra chét rin tho. Chéit rin thé duoc tai tinh
thé hoa tir axeton va nuéc dé thu dugc hop chit 40 (68 mg). 'H-NMR (500MHz,
DMSO): 11,53 (s, 1H), 9,75 (s, 1H), 8,46 (s, 1H), 8,15 (s, 1H), 7,33 (s, 1H), 7,06 (t,
2H), 6,92 (m, 3H), 6,65 (m, 3H), 4,18 (d, 2H), 2,15 (s, 6H), 2,00 (s, 3H).

Vi dy tham chiéu 41

Téng hop  3-((3-clo-4-(4-metylpiperazin-1-yl)phenyl)amino)-5-((4-hydroxy-3,5-
dimetylbenzyl)amino)- 1H-pyrazol-4-carboxamit 41

CH,
Os_NH, OH
H
N\ NH CH,
Cl \
N-NH

N

N

/
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41

Hop chét trung gian 5-amino-3-((3-clo-4-(4-metylpiperazin-1-yl)phenyl)amino)
-1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong ty v6i cach dugc md

ta cho A2 cia vi du 1.

5-amino-3-((3-clo-4-(4-metylpiperazin-1-yl)phenyl)amino)-1H-pyrazol-4-

carboxamit (370 mg) duoc tao huyén phi trong EtOH (10 mL) va piperidin (3 giot).
Hbn hop phan tmg duoc gia nhiét & 80°C trong khi khudy, va 1,4 duong luong cia
3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 17 gid, hdn hop phan tng duoc
1am nguoi dén nhiét do phong. Chét rin dugc tach dugc gom bing cach loc hut va
dugc gidi bang etanol dé tao ra san phim imin thd (487 mg), dwoc st dung ma khéng
cin tinh ché. Imin thd (82 mg) duoc két hop véi DMF (2 mL) va MeOH (2 mL) va
duge xt ly v6i 2 duong lugng cla natri borohydrit & nhiét d§ phong. Sau 30 phut,
nuée duge thém, va chét két tua dugc tach duge gom bang céach loc hut, dugc rira bang
nuée, va duoc lam kho @& thu duoc hop chit 41 (65 mg) 1a chit bot. 'H-NMR
(500MHz, DMSO): 11,50 (s, 1H), 8,59 (s, 1H), 8,15 (s, 1H), 7,55 (s, 1H), 7,02 (m,
2H), 6,92 (s, 2H), 6,69 (m, 3H), 4,16 (d, 2H), 2,86 (m, 4H), 2,45 (m, 4H), 2,21 (s, 3H),
2,14 (s, 6H).

Vi du tham chiéu 42

Téng hop  3-((4-flophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-1H-

pyrazol-4-carboxamit 42

CH,
O« _NH, //@(OH
H
N N NH CHs
/©/ N-NH
F
42

Hop chét trung gian 5-amino-3-((4-flophenyl)amino)-1H-pyrazol-4-carboxamit

duge didu ché theo cich co ban twong tu véi cdch duge mo ta cho A2 cia vidy 1.

5-amino-3-((4-flophenyl)amino)-1H-pyrazol-4-carboxamit (225 mg) dugc tao
huyén phii trong EtOH (5 mL) va piperidin (5 giot). Hon hop phéan tmg dugc gia nhiét

-101-



29641

& 80°C trong khi khudy, va 1,4 dwong luong cia 3,5-dimetyl-4-hydroxybenzaldehyt
dugc thém. Sau 22 gid, hdn hop phan tmg duge 1dm ngudi dén nhiét d6 phong. Chét
rén duoc tach duge gom b%mg cach loc hut va duge gidi bﬁng etanol dé tao ra san
pham imin thé (342 mg), duoc sir dung ma khéng can tinh ché. Imin thd (70 mg) dugc
két hop véi DMF (1 mL) va MeOH (1 mL) va dugc xtt Iy véi 2 duong lugng cua natri
borohydrit ¢ nhiét dd phong. Sau 3 gio, nudc dugc thém, va chét két tia duge tach
duogc gom béng cach loc hut, dugce rira béng nudce, va duge 1am khé dé thu duogc hop
chit 42 (63 mg) 12 chét bot. 'H-NMR (500MHz, DMSO): 11,46 (s, 1H), 8,54 (s, 1H),
8,14 (s, 1H), 7,25 (m, 2H), 7,00 (t, 2H), 6,92 (s, 2H), 6,67 (m, 3H), 4,17 (d, 2H), 2,15
(s, 6H).

Vi du tham chiéu 43

Téng hop 3-((3-xyanophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-1H-

pyrazol-4-carboxamit 43

CH,
Os__NH, K@/OH
H
N \\NH CH;
NC \
N-NH
43

Hop chit trung gian 5-amino-3-((3-xyanophenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo cach co ban tuong ty vdi cach dugc mo ta cho A2 cia

vidu 1.

5-amino-3-((3-xyanophenyl)amino)-1H-pyrazol-4-carboxamit (250 mg) duogc
tao huyén phil trong EtOH (5 mL) va piperidin (5 giot). Hon hop phan tng duoc gia
nhiét & 80°C trong khi khudy, va 1,4 duong lugng cta 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 22 gid, hén hop phan ing dwgc lam ngudi dén
nhiét d6 phong. Chét rin dugc tich duge gom bing cach loc hut va dugc gidi bing
etanol dé tao ra san phim imin tho (342 mg), dugc stt dung ma khong can tinh ché.
Imin tho (64 mg) duoc két hop véi DMF (1 mL) va MeOH (1 mL) va duge xtt Iy véi 2
duong lugng cua natri borohydrit & nhi¢t d¢ phong. Sau 3 gio, nwéc duge thém, va

chét két tua duoc tach duge gom béng cach loc hut, duoc rira b?mg nudc, va dugc lam
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khé dé thu duoc hop chét 43 (47mg) 1a chit bot. 'H-NMR (500MHz, DMSO): 9,01 (s,
1H), 8,15 (s, 1H), 7,84 (s, 1H), 7,46 (d, 1H), 7,36 (t, 1H), 7,16 (d, 2H), 6,93 (s, 2H),
6,74 (m, 3H), 4,18 (d, 2H), 2,15 (s, 6H).

Vi du tham chiéu 44

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-(pyrimidin-2-
yl)piperazin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit 44

CH;
OH

H
N \,~NH CH;

\
N-NH

44

Hop chit trung gian  5-amino-3-((4-(4-(pyrimidin-2-yl)piperazin-1-
yl)phenyl)amino)-1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban tuwong tu

v6i cach duge mo td cho A2 ciavidu 1.

5-amino-3-((4-(4-(pyrimidin-2-yl)piperazin-1-yl)phenyl)amino)-1H-pyrazol-4-

carboxamit (104.4 mg) duoc tao huyén phil trong EtOH (5 mL) va piperidin (5 giot).
Hén hop phan tng dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng cia
3,5-dimetyl-4-hydroxybenzaldehyt dwgc thém. Sau 24 gi, hdn hop phan tmg dugc
1am ngudi dén nhiét d6 phong. Chét rin duogc tach dugc gom bing cach loc hut va
duoc gidi bing etanol dé tao ra san phdm imin thé (141 mg), dwoc st dung ma khong
cAn tinh ché. Imin thd (109 mg) duoc két hop v6i DMF (1 mL) va MeOH (3 mL) va
dugc xtr Iy v6i 2 duong lugng cla natri borohydrit & nhiét 4§ phong. Sau 18 gid, nudce
dugc thém, va chit két tia duoc tach dwgc gom bing cach loc hut, duge rira bing
nuée, va duoc lam khd d thu dwoc hop chét 44 (109 mg) 1a chit bot. 'H-NMR
(500MHz, DMSO): 11,38 (s, 1H), 8,38 (m, 2H), 8,29 (s, 1H), 8,13 (s, 1H), 7,16 (d,
2H), 6,92 (s, 2H), 6,87 (d, 2H), 6,64 (m, 4H), 4,16 (d, 2H), 3,86 (t, 4H), 3,05 (t, 4H),
2,14 (s, 6H).

Vi du tham chiéu 45
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Téng hop 5 -((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(piperidin-1-ylmetyl)phenyl)

s

amino)- | H-pyrazol-4-carboxamit 45

cﬁ

45

Hop chét trung gian 5-amino-3-((4-(piperidin-1-ylmetyl)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong tuw véi cach duge mod ta

cho A2 cuavidul.

5-amino-3-((4-(piperidin-1-ylmetyl)phenyl)amino)-1H-pyrazol-4-carboxamit

(150 mg) duoc tao huyén phu trong EtOH (3 mL) va piperidin (0.5 mL). H8n hop
phan tmg duogc gia nhiét & 80°C trong khi khudy, va 1,4 duong luong cia 3,5-dimetyl-
4-hydroxybenzaldehyt dugc thém. Sau 18 gir, hdn hop phan tmg dwge 1am ngudi dén
nhiét 46 phong. Chét rin dugc tach dugc gom béng cach loc hat va dugc gidi béng
etanol dé tao ra san phidm imin thé (145 mg), duoc st dung ma khong cén tinh ché.
Imin thd (100 mg) duoc két hop v6i DMF (2 mL) va MeOH (1 mL) va dugc xit Iy véi
2 duong lwgng cua natri borohydrit & nhiét d§ phong. Sau 30 phat, nuée dugce thém, va
chét két tha duge tach duge gom bang cach loc hut, dugc rira bang nuée, va duge 1am
kho dé thu duoc hop chit 45 (100 mg) 13 chit bot. 'TH-NMR (500MHz, DMSO): 11,48
(s, 1H), 7,14 (s, 2H), 7,06 (d, 2H), 6,92 (s, 2H), 6,65 (s, 3H), 4,17 (s, 2H), 3,28 (s, 4H),
2,27 (s, 4H), 2,14 (s, 6H), 1,46 (m, 4H), 1,36 (m, 2H).

Vidu 46

Téng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-thiomorpholinophenyl)

amino)-1H-pyrazol-4-carboxamit 46
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46

Hop chét trung gian 5-amino-3-((4-thiomorpholinophenyl)amino)-1H-pyrazol-
4-carboxamit duoc didu ché theo cach co ban teong tu voi cach duge mo ta cho A2

ciavidu 1.

5-amino-3-((4-thiomorpholinophenyl)amino)-1H-pyrazol-4-carboxamit (389
mg) duoc tao huyén phu trong EtOH (10 mL) va axetic axit (0,5 mL). Hdn hop phan
tmg dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng cuia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 16 gid, hdn hop phan tmg dugc 1am ngudi dén
nhiét do phong. Chét rin dugc tach duge gom bang cach loc hut va dugc gidi bang
etanol dé tao ra san phim imin thé (497 mg), dugc st dung ma khong cin tinh ché.
Imin tho (135 mg) dugce két hop véi DMF (6 mL) va MeOH (2 mL) va dugc xut Iy voi
2 duong luong cua natri borohydrit & nhiét d§ phong. Sau 30 phut, nudc duge thém, va
san phim th6 dugc nghién nhé véi EtOH & 80 °C trong 1 gid. Chét két tia duge gom
b?mg cach loc hut, dugce rira béng EtOH, va dugc lam khd dé thu dugc hop chét 46
(105 mg) 1a chit bot. 'H-NMR (500MHz, DMSO): 11,38 (s, 1H), 8,29 (s, 1H), 8,14 9s,
1H), 7,14 (d, 2H), 6,92 (s, 2H), 6,81 (d, 2H), 6,63 (m, 3H), 4,16 (d, 2H), 3,28 (m, 4H),
2,68 (m, 4H), 2,14 (s, 6H).

Vi du tham chiéu 47
Téng hop 3-((4-aminophenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-1H-
pyrazol-4-carboxamit 47

CH,
OH

© NHZK@:
H
N\;%/NH CH;
Rt

H,N
47

Hop chat trung gian 5-amino-3-((4-nitrophenyl)amino)-1H-pyrazol-4-

carboxamit duge diéu ché theo cach co ban twong tu véi cach dwoc md ta cho A2 cia

vidu 1.

5-amino-3-((4-nitrophenyl)amino)-1H-pyrazol-4-carboxamit (1,006 g) duoc tao
huyén phi trong EtOH (3 mL) va piperidin (5 giot). Hon hgp phén tmg dugc gia nhiét
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& 80°C trong khi khudy, va 1,5 duong lugng cia 3,5-dimetyl-4-hydroxybenzaldehyt
dugc thém. Sau 24 gid, hdn hop phan tng dugc 1am ngudi dén nhiét d6 phong. Chét
rin dugce tach duge gom bing céch loc hut va duge gidi béng etanol dé tao ra san
pham imin tho (1,308 g) dugc str dung ma khong cén tinh ché. Imin thé (100 mg) dugc
két hop véi DMF (0,5 mL) va MeOH (1 mL) va duogc xit Iy véi 2 duong lugng cua
natri borohydrit & nhiét do phong. Sau 2 gi®, nuéc dugc thém, va chit két tia dugc
tach dugc gom bang cach loc hit, duge rira bang nude. Chit két tiia nay dugc hoa tan
trong MeOH (1 mL) va THF (2 mL), dugc xtt Iy véi 10% Paladi trén Cacbon (20 mg)
va duge khudy duéi khi quyén hydro (30 psi). Huyén phil dugc gom bing cach hut va
sau d6 dugc tai tinh thé hoa tr DMSO va nuée dé thu duoc hop chit 47 (18 mg). 'H-
NMR (500MHz, DMSO): 11,28 (s, 1H), 8,13 (s, 1H), 8,00 (s, 1H), 6,91 (s, 4H), 6,60
(s, 3H), 6,46 (d, J=9, 2H), 4,50 (s, 2H), 4,15 (d, J=6, 2H), 2,14 (s, 6H).

Vi du tham chiéu 48

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-sulfamoylphenyl)amino)-
1H-pyrazol-4-carboxamit 48

CH,
Os__NH, //@OH
H
N N NH CH;
N-NH
Ogg
/ N
HN O
48

Hop chédt trung gian S5-amino-3-((4-sulfamoylphenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo cach co ban tuong tw va&i cach duge md td cho A2 cua

vidul.

5-amino-3-((4-sulfamoylphenyl)amino)-1H-pyrazol-4-carboxamit (230 mg)
dugc tao huyén phu trong EtOH (5 mL) va piperidin (5 giot). Hon hop phan tng dugc
gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng cta 3,5-dimetyl-4-
hydroxybenzaldehyt dwgc thém. Sau 60 gid, hdn hgp phan tng dugc lam ngudi dén
nhiét do phong. Chét rén duogc tach duge gom bang cach loc hit va dugc gidi b%mg

etanol dé tao ra imin tho, ma dugc két hop vi DMF (1 mL) va MeOH (3 mL) va duogc
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xtt ly v6i 2 duong lugng cla natri borohydrit & nhiét do phong. Sau 30 phut, nude
duogc thém, va chét két taa dugc tach dugc gom béng cach loc hut, duoc rira béng
nuée, va duge 1am khd dé thu duoc hop chit 48 (244 mg) 13 chit bot. 'H-NMR
(500MHz, DMSO): 11,65 (s, 1H), 9,08 (s, 1H), 8,16 (s, 1H), 7,62 (d, J=9, 2H), 7,31
(d, J=9, 2H), 7,05 (s, 2H), 6,93 (s, 2H), 6,73 (m, 3H), 4,18 (d, J=6, 2H), 2,15 (s, 6H).

Vi du tham chiéu 49

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((6-(4-(pyrolidin-1-yl)piperidin-
1-yDpyridin-3-yl)amino)-1H-pyrazol-4-carboxamit 49

CH,
Os__NH, //@:or{
ﬁ\R/NH CH,;
NS \
(3
Vi
@
O
49

Hop chét trung gian 5-amino-3-((6-(4-(pyrolidin-1-yl)piperidin-1-yl)pyridin-3-
yl)amino)-1H-pyrazol-4-carboxamit dugc diéu ché theo cach co ban tuong tur véi cach

dugc mod ta cho A2 ciavidu 1.

5-amino-3-((6-(4-(pyrolidin-1-yl)piperidin-1-yl)pyridin-3-yl)amino)-1H-

pyrazol-4-carboxamit (46 mg) dugc tao huyén phu trong EtOH (5 mL) va piperidin (5
giot). Hon hop phan mg dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng
ctia 3,5-dimetyl-4-hydroxybenzaldehyt dwoc thém. Sau 36 gid, hdn hop phan tng
duoc lam ngudi dén nhiét do phong. Chét ran dugc tach dugc gom b'fmg cach loc hut
va duoc gidi bang etanol dé tao ra san phim imin thd, ma duoc két hop véi DMF (1,5
mL) va MeOH (2,5 mL) va dugc xt ly véi 2 duong luong cua natri borohydrit & nhi€t
do6 phong. Sau 48 gid, nudc dugce thém, va chét két tua dugc tach dugc gom béng cach
loc hit, dugc rira bing nudc, va duge 1am khé dé thu dugc hop chét 49 (29 mg) 14 chét
bot. 'H-NMR (500MHz, DMSO): 8,21 va 8,15 (s, s, 3H), 7,60 va 7,54 (d, s, 1H), 6,91
(s, 1H), 6,81 va 6,73 (d, J=9 Hz, d, J=9 Hz, 1H), 6,69 va 6,66 (s, s, 3H), 4,16, 4,05 va
3,99 (m, m, m, 4H), 2,74 (m, 3H), 2,14 (s, 6H), 1,87 (d, J=10 Hz, 2H), 1,67 (s, 4H),
1,38 (m, 2H).
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Vi du tham chiéu 50

Téng hop 3-((4-(dimetylamino)phenyl)amino)-5-((4-hydroxy-3,5-
dimetylbenzyl)amino)- 1H-pyrazol-4-carboxamit 50

CHj
Os _NH, OH
H
N \\ CHs
DA
N
\
50

Hop chit trung gian 5-amino-3-((4-(dimetylamino)phenyl)amino)-1H-pyrazol-
4-carboxamit dugc diéu ché theo cach co ban tuong tu véi cach duge md ta cho A2

cuavidul.

5-amino-3-((4-(dimetylamino)phenyl)amino)-1H-pyrazol-4-carboxamit (95 mg)
duogc tao huyén phii trong EtOH (5 mL) va piperidin (5 giot). Hon hop phén tmg dugc
gia nhiét & 80°C trong khi khudy, va 1,5 duong luong cua 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 22 gid, hdn hop phan tmg dwoc 1am ngudi dén
nhiét do phong. Chét rin duogc tach duge gom béng cach loc hut va duoc gidi béng
etanol dé tao ra san phém imin tho, ma duoc két hop véi DMF (0,5 mL) va MeOH (2,5
mL) va dugc xt ly voi 2 duong luong cua natri borohydrit & nhiét d§ phong. Sau 3
gi0, nude dugce thém, va chét két tha dugc tich dugc gom béng cach loc hut, dugce rira
bang nude, va duoc 1am khé dé thu duge hop chét 50 (93 mg) 13 chét bot. 'H-NMR
(500MHz, DMSO): 11,33 (s, 1H), 8,15 (m, 2H), 7,13 (d, J=7, 2H), 6,92 (s, 2H), 6,65
(m, 5H), 4,16 (d, J=6, 2H), 2,77 (s, 6H), 2,14 (s, 6H).

Vi dy tham chiéu 51

Tbéng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(morpholinometyl)phenyl)

amino)-1H-pyrazol-4-carboxamit 51
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51

Hop chit trung gian 5-amino-3 -((4-(morpholinometyl)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cich co ban tuong tu véi cach duge mé ta

cho A2 ciavidu 1.

S-amino-3-((4-(morpholinometyl)phenyl)amino)-1H-pyrazol-4-carboxamit
(122 mg) duge tao huyén phu trong EtOH (5 mL) va piperidin (5 giot). Hon hop phén
mg dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong luong ciia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 24 gid, hdn hop phan Gng duoc 1am ngubi dén
nhiét d6 phong. Chat rin dugc tich dwgc gom bing cach loc hit va duge gidi bing
etanol dé tao ra san phdm imin thd, ma dwgc két hop v6i DMF (1 mL) va MeOH (3
mL) va dugc xur ly véi 2 duong lugng cla natri borohydrit & nhiét d6 phong. Sau 24
gi0, nudc dugce thém, va chét két ta dugc tach dugc gom béng cach loc hut, duoc rira
bang nude, va dugc 1am kho dé thu duge hop chét 51 (110 mg) 1a chit bot. 'H-NMR
(500MHz, DMSO): 11,48 (s, 1H) 8,54 (s, 1H), 8,15 (s, 1H), 7,16 (d, J=8, 2H), 7,08 (d,
J=8, 2H), 6,92 (s, 2H), 6,66 (s, 3H), 4,17 (d, J=6, 2H), 3,55 (m, 4H), 2,31 (s, 4H), 2,14
(s, 6H).
Vi du tham chiéu 52
Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((3-metoxyphenyl)amino)-1H-
pyrazol-4-carboxamit 52

CH,

Os__NH, OH

H [ j [
N\;%/NH CH,
H,CO \

N-NH

52

Hop chdt trung gian 5-amino-3-((3-metoxyphenyl)amino)-1H-pyrazol-4-
carboxamit dugc didu ché theo cach co ban twong ty vdi cach dugc mo ta cho A2 cla
vidu 1.

5-amino-3-((3-metoxyphenyl)amino)-1H-pyrazol-4-carboxamit (122 mg) duoc
tao huyén phu trong EtOH (3 mL) va axetic axit (5 giot). Hon hop phan tng dugc gia
nhiét & 80°C trong khi khudy, va 1,5 duong lugng cta 3,5-dimetyl-4-
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hydroxybenzaldehyt dugc thém. Sau 24 gid, hdn hop phan tng duogc 1am ngudi dén
nhiét do6 phong. Chét rén dwoc tach dugc gom bing cach loc hit va duogc gidi bing
etanol dé tao ra san phdm imin th6, ma sau d6 dwoc két hop véi DMF (0,5 mL) va
MeOH (2,5 mL) va dugc xt ly véi 2 duong lugng cta natri borohydrit & nhiét do
phong. Sau 4 gid, nudc duge thém, va chét két tha duge tach duge gom bang cach loc
hat, dugce ria bé“mg nuée, va duge 1am kho dé thu duoc hop chét 52 (35 mg) 1a chét
bot. 'TH-NMR (500MHz, DMSO): 11,52 (s, 1H), 8,63 (s, 1H), 8,15 (s, 1H), 7,05 (t, J=9
Hz, 1H), 6,95 (s, 1H), 6,92 (s, 2H), 6,69 (m, 4H), 6,33 (d, J=8 Hz, 1H), 4,17 (d, J=6
Hz, 2H), 3,69 (s, 3H), 2,14 (s, 6H).

Vi du tham chiéu 53

Téng hop 3-((4-(4-flobenzamido)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)

amino)-1H-pyrazol-4-carboxamit 53

53

Hop chit trung gian 5-amino-3-((4-(4-flobenzamido)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo céch co ban twong tu véi cach dugc mo ta

cho A2 cuiavidul.

5-amino-3-((4-(4-flobenzamido)phenyl)amino)-1H-pyrazol-4-carboxamit (84
mg) dugc tao huyén phu trong EtOH (5 mL) va piperidin (5 giot). Hon hop phén tng
duoc gia nhiét & 80°C trong khi khudy, va 1,5 duong luong cta 3,5-dimetyl-4-
hydroxybenzaldehyt duoc thém. Sau 18 gid, hdn hgp phan tmg dugce lam ngudi dén
nhiét 46 phong. Chét rén dwoc tach duoc gom bang cach loc hiit va duogc gidi bing
etanol dé tao ra san phdm imin thd, ma sau d6 dugc két hop v6i DMF (1 mL) va
MeOH (2 mL) va dugc xit ly véi 2 duong lugng ciia natri borohydrit & nhiét 4o phong.
Sau 15 phut, nuéc dugce thém, va chét két taa dugce tach dugc gom b%mg cach loc hut,
dugc rira bing nudc, va duge 1am khd dé thu duge hop chét 53 (97 mg) 1a chit bot.
TH-NMR (500MHz, DMSO): 11,47 (s, 1H), 10,04 (s, 1H), 8,59 (s, 1H), 8,16 (s, 1H),
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8,01 (m, 2H), 7,54 (d, J=9, 2H), 7,34 (t, J=18 Hz, 2H), 7,23 (d, J=9 Hz, 2H), 6,93 (s,
2H), 6,68 (s, 3H), 8,18 (d, J=6 Hz, 2H), 2,15 (s, 6H).

Vidu 54

Téng hop 3-((4-(1H-pyrazol-3-yl)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)

amino)-1H-pyrazol-4-carboxamit 54

54

Hop chét trung gian 3-((4-(1H-pyrazol-3-yl)phenyl)amino)-5-amino-1H-
pyrazol-4-carboxamit duge didu ché theo cach co ban twong ty vé6i cach duge mé ta

cho A2 cua vidu 1.

3-((4-(1H-pyrazol-3-yl)phenyl)amino)-5-amino- 1 H-pyrazol-4-carboxamit (515
mg) duoc tao huyén phii trong EtOH (5 mL) va piperidin (5 giot). H6n hop phan tng
dugc gia nhiét ¢ 80°C trong khi khuéy, va 1,5 duong luong cua 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 24 gid, hdn hop phan tmg dugc 1am ngudi dén
nhiét do phong. Chat rin duogc tich dwoc gom bang cach loc hut va duge gidi bing
etanol dé tao ra san phim imin thé ma sau d6 dugce két hop véi DMF (0,5 mL) va
MeOH (1,5 mL) va dugc xt¢ ly v6i 2 duong lugng cta natri borohydrit & nhiét do
phong. Sau 24 gid, nude duge thém, va chit két tia dugc tich dugc gom bing cach loc
hat, dugc rira bang nude, va dugc lam kho dé thu dugc hop chit 54 (19 mg) 13 chét
bot. 'TH-NMR (500MHz, DMSO): 13,02 (rdng s, .4H), 12,65 (rdng s, .6H), 11,52 (s,
1H), 8,90-8,60 (2 rong s, 1H), 8,16 (s, 1H), 7,80-7,18 (m, 5H), 6,93 (s, 2H), 6,69 (s,
3H), 6,53 (m, 1H), 4,18 (d, 2H), 2,15 (s, 6H).

Vi du tham chiéu 55

Téng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(2-metoxybenzamido)
phenyl)amino)-1H-pyrazol-4-carboxamit 55
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55

5-amino-3-((4-(2-metoxybenzamido)phenyl)amino)-1H-pyrazol-4-carboxamit

dugc diéu ché theo céch co ban tuwong tu voi cach dwge mo ta cho A2 cia vi du 1.

5-amino-3-((4-(2-metoxybenzamido)phenyl)amino)- 1 H-pyrazol-4-carboxamit

(49 mg) dugc tao huyén phil trong EtOH (5 mL) va piperidin (5 giot). Hon hop phan
tng dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong luong cia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 22 gio, hén hop phan tng dwoc 1am ngudi dén
nhiét d6 phong. Chét rin duoc tich duoc gom bing cach loc hit va dugce gidi bing
etanol dé tao ra san phdm imin thé ma sau dé dugc két hop v6i DMF (0,5 mL) va
MeOH (2,5 mL) va dugce xt ly vdi 2 duong lugng cla natri borohydrit & nhiét do
phong. Sau 3 gid, nudce dugce thém, va chét két tia dugc tach duge gom ba‘“mg cach loc
hut, duoc rira bing nudc, va duge 1am kho dé thu dugc hop chit 54 (34 mg) 13 chét
bot. 'TH-NMR (500MHz, DMSO): 11,46 (s, 1H), 9,88 (s, 1H), 8,59 (s, 1H), 8,16 (s,
1H), 7,65 (d, J=7 Hz, 1H), 7,54 (d, J=9 Hz, 2H), 7,48 (t, J=8 Hz, 1H), 7,23 (d, J=9 Hz,
2H), 7,16 (d, J=8 Hz, 1H), 7,05 (t, J=8 Hz, 1H), 6,93 (s, 2H), 6,68 (s, 3H), 4,18 (d, J=6
Hz, 2H), 3,90 (s, 3H), 2,15 (s, 6H).

Vi du tham chiéu 56

Téng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(3-metoxybenzamido)
phenyl)amino)-1H-pyrazol-4-carboxamit 56

56
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Hop chét trung gian 5-amino-3-((4-(3-metoxybenzamido)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo cach co ban twong ty véi cach duge mo ta

cho A2 cia vidu 1.

5-amino-3-((4-(3-metoxybenzamido)phenyl)amino)-1H-pyrazol-4-carboxamit

(85 mg) dugc tao huyén phi trong EtOH (5 mL) va piperidin (5 giot). Hon hop phén
tng dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong luong cta 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 22 gid, hdn hop phan ng dugc 1am ngudi dén
nhiét d6 phong. Chat rin dugc tach duge gom bing cach loc hit va dugc gidi bing
etanol dé tao ra san phdm imin thd ma sau d6 dwgc két hop v6i DMF (0,5 mL) va
MeOH (2,5 mL) va dugc xtt ly véi 2 duong lugng cia natri borohydrit ¢ nhiét do
phong. Sau 6 gio, nudc dugce thém, va chét két ta dugc tach dugc gom b?mg cach loc
hat, dugc rira bing nudc, va dwoc lam khé dé thu dwoc hop chit 56 (75 mg) 1a chét
bot. 'H-NMR (500MHz, DMSO): 11,82 (s, 1H), 10,00 (s, 1H), 8,59 (s, 1H), 8,16 (s,
1H), 7,54 (m, 3H), 7,47 (m, 1H), 7,42 (t, J=8 Hz, 1H), 7,23 (d, J=8 Hz, 2H), 7,13 (dd,
1H), 6,93 (s, 2H), 6,68 (s, 3H), 4,18 (d, J=6 Hz, 2H), 3,83 (s, 3H), 2,15 (s, 6H).

Vi du tham chiéu 57

Tébng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-metoxybenzamido)
phenyl)amino)-1H-pyrazol-4-carboxamit 57

H,CO
57

Hop chét trung gian 5-amino-3-((4-(4-metoxybenzamido)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc diéu ché theo céch co ban tuong tu véi cach dugec mb ta
cho A2 ctua vi du 1.

5-amino-3-((4-(4-metoxybenzamido)phenyl)amino)-1H-pyrazol-4-carboxamit
(73 mg) dugc tao huyén phu trong EtOH (5 mL) va piperidin (5 giot). Hon hop phan
ung duoc gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng ciia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 22 gid, hdn hop phan tmg dwgce 1am ngudi dén
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nhiét d6 phong. Chit rin dugc tich duge gom bing cach loc hit va duge gidi bing
etanol d€ tao ra san phim imin thé ma sau d6 dugc két hop véi DMF (0,5 mlL) va
MeOH (2,5 mL) va duge xtt ly véi 2 duong lugng cla natri borohydrit ¢ nhiét d6
phong. Sau 1 gid, nu6c duge thém, va chét két tia dugc tach duge gom biang cach loc
hit, duogc rira bing nude, va duge 1am kho dé thu dugce hop chét 57 (69 mg) 13 chit
bot. 'H-NMR (500MHz, DMSO): 11,80 (s, 1H), 9,87 (s, 1H), 8,56 (s, 1H), 8,16 (s,
1H), 7,94 (m, 2H), 7,54 (d, J=9 Hz, 2H), 7,22 (d, J=8 Hz, 2H), 7,05 (m, 2H), 6,93 (s,
2H), 6,68 (s, 3H), 4,18 (d, J=6 Hz, 2H), 3,84 (m, 3H), 2,15 (s, 1H).

Vidu 58

Téng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-isopropylpiperidin-1-
yl)phenyl)amino)-1H-pyrazol-4-carboxamit 58
CH,

Os_NH, //@OH
CH,

H
N\, NH

i Q N-NH
o

Hop chét trung gian 5-amino-3-((4-(4-isopropylpiperidin-1-yl)phenyl)amino)-

58

1H-pyrazol-4-carboxamit duge diéu ché theo cach co ban twong tw v6i cach duge mod

tacho A2 ciavidu 1.

5-amino-3-((4-(4-isopropylpiperidin-1-yl)phenyl)amino)- 1H-pyrazol-4-
carboxamit (151 mg) dugc tao huyén phi trong EtOH (5 mL) va piperidin (5 giot).
Hén hop phan tmg dugc gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng cia
3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 22 gio, hdn hgp phan tng duge
lam ngudi dén nhiét do phong. Chét rin duoc tich dugc gom béng cach loc hut va
duoc gioi béng etanol dé tao ra san phém imin thoé ma sau d6 dugc két hop véi DMF
(1 mL) va MeOH (3 mL) va dugc xtr ly v6i 2 duong lugng cta natri borohydrit & nhiét
do phong. Sau 24 gi¢, nudc dugce thém, va chét két tia dugc tach dwgc gom bang cach
loc hut, dugc rira bing nudc, va duge 1am kho dé thu dugc hop chét 58 (142 mg) 1a
chét bot. 'TH-NMR (500MHz, DMSO): 11,36 (s, 1H), 8,22 (s, 1H), 8,13 (s, 1H), 7,12
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(d, J=9 Hz, 2H), 6,92 (s, 2H), 8,79 (d, J=9 Hz, 2H), 6,63 (m, 3H), 4,16 (d, J=6 Hz,
2H), 5,50 (d, J=12 Hz, 2H), 2,46 (m, 2H), 2,14 (s, 6H), 1,71 (d, 2H), 1,44 (m, 1H),
1,28 (m, 2H), 1,08 (m, 1H), 0,88 (d, =7 Hz, 6H).

Vidu 59

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(3-oxomorpholino)phenyl)

amino)-1H-pyrazol-4-carboxamit 59

Os__NH, //@ OH
H
N\R/NH CH,

¢y
N
S
59

Hop chit trung gian 5-amino-3-((4-(3-oxomorpholino)phenyl)amino)-1H-
pyrazol-4-carboxamit dugc didu ché theo cach co ban twong tu v6i cach duge md ta

cho A2 cua vidu 1.

5-amino-3-((4-(3-oxomorpholino)phenyl)amino)-1H-pyrazol-4-carboxamit

(400 mg) duge tao huyén phu trong EtOH (8 mL) v piperidin (5 giot). Hon hop phan
tng dugc gia nhiét & 80°C trong khi khudy, va 1,4 dwong lugng cia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 20 gid, hdn hop phan tng dwge 1am ngudi dén
nhiét do phong. Chét rin dugc tach duge gom bing cach loc hut va duge gidi bang
etanol dé tao ra san phim imin thd. Mot s trong cdc imin thé (50 mg) dugc két hop
voi DMF (1 mL) va MeOH (1 mL) va dugc xtt ly v6i 2 duong luong cia natri
borohydrit & nhiét dd phong. Sau 18 gid, nudc dugc thém, va chét két tua duoc tich
dugc gom béng cach loc hut, dugc rira b%mg nuée, va duge lam kho dé thu duogc hop
chit 59 (36 mg) 1a chét bot. 'H-NMR (500MHz, DMSO): 2,15 (s, 6H), 3,64 (t, 2H),
3,94 (t, 2H), 4,15 (s, 2H), 4,18 (d, 2H), 6,68 (m, 3H), 6,93 (s, 2H), 7,15 ( t, 2H), 7,22
(d, 2H), 8,15 (s, 1H), 8,63 (s, 1H), 11,53 (s, 1H).

Vi du tham chiéu 61

Tbng hop 3-((4-(xyanometyl)phenyl)amino)-5-((4-hydroxy-3,5-dimetylbenzyl)amino)-
1H-pyrazol-4-carboxamit 61
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Hop chét trung gian 5-amino-3-((4-(xyanometyl)phenyl)amino)-1H-pyrazol-4-
carboxamit dugc diéu ché theo cach co ban tuong tu v6i cach duge mo ta cho A2 cia

vidul.

5-amino-3-((4-(xyanometyl)phenyl)amino)-1H-pyrazol-4-carboxamit (86 mg)
dugc tao huyén phi trong EtOH (5 mL) va axetic axit (5 giot). Hon hop phan tng
dugc gia nhiét & 80°C trong khi khudy, va 1,5 dwong luong cua 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 24 gid, hdn hop phan tng dugc 13m ngudi dén
nhiét d6 phong. Chit rin duoc tich dwoc gom bing cach loc hit va duge gidi bing
etanol dé tao ra san phdm imin thd. M6t phan ciia san phdm imin thd sau d6 duoc két
hop véi DMF (0,5 mL) va MeOH (1,5 mL) va duge xt ly véi 2 duwong lugng ctia natri
borohydrit & nhiét do phong. Sau 2 gio, nuéc duge thém, va chat két tha dugc tich
dugc gom bang céach loc hat, duoc rira bang nude, va duge 1am kho dé thu dugc hop
chét 61 (62 mg) 1a chét bdt. 'H-NMR (500MHz, DMSO): 11,51 (s, 1H), 8,65 (s, 1H),
8,14 (s, 1H), 7,24 (d, J=9 Hz, 2H), 7,14 (d, J=9 Hz, 2H), 6,92 (s, 2H), 6,67 (m, 3H),
4,18 (d, J=6 Hz, 2H), 3,87 (s, 2H), 2,15 (s, 6H).

Vi du tham chiéu 62

Téng hop 5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-(triflometyl)benzamido)
phenyl)amino)-1H-pyrazol-4-carboxamit 62

F,C
62
Hop chét trung gian 5-amino-3-((4-(4-(triflometyl)benzamido)phenyl)amino)-

1H-pyrazol-4-carboxamit dugc diéu ché theo cich co ban twong tw v6i cach duge md
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tacho A2 ciavidu 1.

5-amino-3-((4-(4-(triflometyl)benzamido)phenyl)amino)-1H-pyrazol-4-

carboxamit (101 mg) dugc tao huyén phi trong EtOH (5 mL) va axetic axit (5 giot).
Hoén hop phan tng dugc gia nhiét & 80°C trong khi khudy, va 1,5 dwong luong cua
3,5-dimetyl-4-hydroxybenzaldehyt dugc thém. Sau 24 gid, hdn hop phan tng dugc
lam ngudi dén nhiét d6 phong. Chét rén duoc tach duge gom béng cach loc hit va
duoc gibi bing etanol dé tao ra san phim imin thé ma sau d6 dugc két hop v6i DMF
(1 mL) va MeOH (3 mL) va dugc xr ly véi 2 duong lugng ciia natri borohydrit & nhiét
do phong. Sau 2 gid, nude duoc thém, va chit két tia dugc tach duge gom bing cach
loc hut, dugc rira bang nuée, va duge 1am khd dé thu duge hop chit 62 (15 mg) 14 chét
bot. 'H-NMR (500MHz, DMSO): 11,48 (s, 1H), 10,26 (s, 1H), 8,63 (s, 1H), 8,16 (s,
1H), 8,13 (d, J=8 Hz, 2H), 7,90 (d, J=9 Hz, 2H), 7,58 (d, 2H), 7,25 (d, J=7 Hz, 2H),
6,93 (s, 2H), 6,69 (s, 3H), 4,18 (d, J=7 Hz, 2H), 2,15 (s, 6H).

Vidu 63

Téng hop  5-((4-hydroxy-3,5-dimetylbenzyl)amino)-3-((4-(4-metylpiperidin-1-yl)
phenyl)amino)-1H-pyrazol-4-carboxamit 63

63

Hop chét trung gian 5-amino-3-((4-(4-metylpiperidin-1-yl)phenyl)amino)-1H-
pyrazol-4-carboxamit duoc didu ché theo cich co ban twong tw v&i cich dugec mod ta

cho A2 cua vidu 1.

5-amino-3-((4-(4-metylpiperidin-1-yl)phenyl)amino)-1H-pyrazol-4-carboxamit
(114 mg) dugc tao huyén phit trong EtOH (5 mL) va piperidin (5 giot). Hon hgp phan
ung dugce gia nhiét & 80°C trong khi khudy, va 1,5 duong lugng cia 3,5-dimetyl-4-
hydroxybenzaldehyt dugc thém. Sau 21 gid, hdn hop phan tng dugc lam ngudi dén

nhiét d6 phong. Chét rin dugc tach dugc gom bang cach loc hit va dugc gidi bang
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etanol dé tao ra san phidm imin thd, ma sau d6 dugc két hop véi DMF (0,5 mL) va
MeOH (2 mL) va dugce xtt Iy véi 2 duong lugng cia natri borohydrit & nhiét dd phong.
Sau 30 phut, nuéc duge thém, va chét két tha dugc tach dugc gom bing céch loc hit,
duoc rira bang nude, va duge 1am khod dé thu duge hop chit 63 (30 mg) 1a chit bot.
TH-NMR (500MHz, DMSO): 11,36 (s, 1H), 8,21 (s, 2H), 8,12 (s, 2H), 7,10 (s, 2H),
6,92 (s, 2H), 6,79 (d, 2H), 6,62 (s, 2H), 4,16 (d, 2H), 3,43 (d, 2H), 2,54 (s, 1H), 2,14
(s, 6H), 1,67 (d, 2H), 1,43 (m, 1H), 1,26(m, 2H), 0,93 (d, 3H).

Vidul
Dit liéu khéi phd cho cac chit &rc ché kinaza

Dir lidu khéi phé cho céc chét wrc ché kinaza dugc tom tit trong bang 1 dudi

day.
Bang 1
Ché d0 ion
Hop chét duong MS

(m/z)
1 478
2 471
3 437
4 465
5 472
6 417
7 438
8 451
9 429
10 450
11 439
12 452
13 493
14 465
15 499
16 429
17 512
18 428
19 418
20 382
21 408
22 392
23 532
24 533
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Ché do ion
Hop chat duong MS

(m/z)
25 453
26 466
27 435
28 499
29 464
30 449
31 526
32 485
33 436
34 469
35 364
36 478
37 427
38 391
39 521
40 381
41 456
42 341
43 349
44 514
45 449
46 453
47 367
48 461
49 505
50 395
51 450
52 382
53 489
54 418
55 501
56 499
57 499
58 477
59 451
61 391
62 539
63 449

Vidull
Céc thir nghiém enzyme ddi véi hoat tinh trc ché kinaza

Di v6i hdu hét thir nghiém, cdc ching thé thuc khuén T7 gén thé kinaza dugc
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diéu ché trong vat chii E. coli dAn xuét tir ching BL21. E. coli duoc nudi dén pha ting
truéng va dugce nhiém thé thuc khuin T7 va duogc 0 kém lic & 32°C dén khi tiéu. Hop
chit dung giai té bao dugc ly tdm va duoc loc dé loai manh té bao. Kinaza con lai
dugc tao ra trong té bao HEK-293 va tiép theo duogc gén thé véi DNA dé do PCR dinh
lugng (qPCR).

Hat tir tinh dugc phu streptavidin duoc xit 1y v6i phdi tir phan tir nhd duge
biotin héa trong 30 phut & nhiét d6 phong dé tao ra nén 4i luc cho thir nghiém kinaza.
Céc hat gén phdi ttr dugc chin bang biotin du va dwoc rira bang dém chin (SeaBlock
(Pierce), 1% BSA, 0,05% Tween 20, 1 mM DTT) dé loai phéi tir khong lién két va dé
giam lién két khong dic hidu. Phan tmg lién két duge tap hop bang cach két hop céc
kinaza, cac hat 4i luc gin phdi tir, va hop chét thir trong 1x dém lién ketes (20%
SeaBlock, 0,17x PBS, 0,05% Tween 20, 6 mM DTT). TAt ca phan ing dugc thuc hién
trong tAm 96 giéng polystyrene & thé tich cubi bang 0,135 mL. Cac tAm thir dugc 0 &
nhiét d phong kém JETS trong 1 gid va hat ai lyc dugce rira béng dém rua (1x PBS,
0,05% Tween 20). Sau d6 cac hat dugc tao huyén phi lai trong dém rra giai (1x PBS,
0,05% Tween 20, 0,5 pM phdi tr 41 luc khong biotin héa) va duge 0 & nhiét do phong
kém khudy trong 30 phat. Ndng d6 cua kinaza trong cic chét rira giai duoc do bing

gPCR.

Su pha loing hang loat 11-chdm 3-14n cta mdi hop chét thir dugc didu ché
trong 100% DMSO & 100x ndng do thir cudi va dugc pha loang tiép dén 1x trong thir
nghiém (ndng 46 DMSO cudi = 1%). Hau hét cac gia tri Ka duge xac dinh bing cach
str dung ndéng d6 dinh ctia hop chét = 30,000 nM. Néu K4 ban ddu dugc x4c dinh 13 <
0,5 nM, (ndng do thép nhét duge thir), phép do duoc 13p lai véi pha lodng hang loat
b4t ddu & ndng do dinh thdp. M6 ta chi tiét hon cia thi nghiém nay c6 thé tim thiy
trong Fabian, M.A. va cOng su Nat. Biotechnol. 2005, 23, 329-336.

Céc két qua sinh hoc ctia trc ché protein ving kinaza ctia kinaza RC (RCK) va
JAK2 va JAK3 dugc tom tit trong cac Bang 2 va 3, trong d6 A thé hién a Kq of < 50
nM; B thé hién 50 nM < Ka < 100 nM; C thé hién 100 nM < Kq < 1000 nM; va D thé
hién a K¢ > 1000 nM.

Ngoai ra, sy chon lopc RCK:JAK?2, nhu dugc do béi ty 1€ Ka (JAK2): Ka (RCK)
dwoc thé hién nhu sau: A thé hién K4 (JAK2): K4 (RCK) >100; B thé hién 10 < Kq
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(JAK2): Kq (RCK) < 100; C thé hién 1 < Kqg (JAK?2): K4 (RCK) < 10; va D thé hién K4

(JAK2): K4 (RCK) < 1,

Twong tu, su chon loc RCK:JAK3, nhu dugc do bai ty 1€ Kg (JAK3): Ka (RCK)
is dugc thé hién nhu sau: A thé hién K4 (JAK3): K¢ (RCK) >100; B thé hién 10 < K4
(JAK3): K4 (RCK) < 100; C thé hién 1 <Kg (JAK3): K4 (RCK) < 10; va D thé hién K4

(JAK3): Kq (RCK) < 1.

Béang 2
. . Ty 1€ .
Mixe Muc Murc hoat | chon loc Ty le Ch(")fl
X hoat hoat . loc RCK:
Hop chat tinh tinh tinh RCK: TAK3
RCK TAK?2 JAK3 JAK2
CH,
o i //@\/0}1
R AN CH,
D/ N-NH A C C A A
N
XNQ
1
O«__NH, //@OH
g\;g/NH CH,
CI\Q N A C D B A
‘1
o
2
CH,
Os__NH, //@OH
N AN -NH CH,
D/ A A C D B A
¢
o
3

-121-




29641

Ty 16

zfuc Mue Miic hoat | chon loc Ty 1¢ chon
£ oat hoat , i loc RCK:
Hop chat . ] tinh RCK:
tinh tinh JAK3
RCK TAK? JAK3 JAK?2
CH,
Os__NH, OH
Q N C D D B B
H;C N
(¢}
CH,
4
CH,
Os_NH, OH
N\ NH CHs
I~ L C D D B B
(/\N N
0 ,
5
CH,
Os__NH, OH
R A N1 CH,
ji::g . A D D A A
JN
&
6
CH,
0 NH7/l:fjjOH
N\ NH CH,
\\\ NoNH B C D C B
V.
()
o)
7
CH,
0w NH, OH
g X —NH CH,
Hﬂ@” . B D D B B
N
o
8
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. , Ty 1€ .
Mire Mire Miuc hoat | chon loc Ty 1¢ chon
z hoat hoat , i loc RCK:
Hop chat . . tinh RCK:
tinh tinh JAK3 TAK? JAK3
RCK JAK?2
CH,
0 NH?/[:fszH
§\;j;T/NH CH,
N-NH B D D B A
\ N
9
CH,
O NI, OH
Q NN B D D B A
(f\N
I
10
CH,
o NH?/(:ijOH
N H A NH CH;
Q N B C D C B
(f\N
o
11
CH,
0 NH?/[:fszH
H \_-NH CH,
= I\ C D D B B
\
ol
o
12
CH,
o NH, //@OH
\ J) NN D D D B B
N
XNQ
13
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, , Ty 1€ , 1A
ll\lfluc ll\l/Iu’c Muic hoat | chon loc 11“y I ChQTl
Hop chit oat | hoat RCK: | 19¢RCK:
¥ tinh tinh JAK3 ; AK2 JAK3
RCK JAK2
CH,
ﬁ X —NH CH,
HyC /== \
\ N-NH D D D C B
NN
N
H,C
14
CH,
O _NH, //@(OH
R A NH CH,
Q N B D D B B
HyCa/™N
R
CH,
15
CH,
Os__NH, KQ/ OH
N\ NH CH,
NN B D D B B
®
N
16
CH,
o NH, //@OH
o N N\ NH CHs
ol A C C A A
N
N
\(
17
CH,
O«__NH, //@/OH
N AN CH,
O A D D D C C
18
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. . Ty 1€ ) 1A
Mitc Mic Mirc hoat | chon loc Ty 1€ chon
% hoat hoat , loc RCK:
Hop chat , , tinh RCK:
tinh tinh TAK3 TAKD JAK3
RCK JAK?2
CH,
Os_NH, OH
E%NH CH;
Q’ NN C D D A A
/N
xa
19
CH,
0 NH?/l:fszH
H
NN G C D D C B
Q N
~0
20
CH,
0 NH?/l:fszH
R \_NH CH,
\ D D D C -
:><(::§ N-NH
21
CH,
Ou_NH, oH
H CH
@N S ’ C D D C B
N-NH
HN
=
22
CH,
O _NH, OH
H N CH,
PRt
Q A D D B B
o
23
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. . Ty 1€ ) A
Mic Mic Mirc hoat | chon loc Ty 1€ chon
£ hoat hoat , loc RCK:
Hop chat . , tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK?2
CH,
Ou_NH, OH
R A CH,
y ,@ o A D D B A
gt
O
24
CH,
oo
Q NN C D D C B
@
F
25
CH,
Os__NH, OH
g Xy —NH CH,
N ) N C D D B B
(0]
26
CH,
[6) NH, //@/ OH
R \_NH CH,
@ N C D D B B
O
27
CH,
0N, OH
R AN CH,
AT N B D D B B
\(\ N
1
28
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, , Ty 1€ .
Mirc Mic Mire hoat | chon loc Ty 1€ chon
P hoat hoat . i loc RCK:
Hop chat . , tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK2
CH,
0w NI, OH
@ NN A C D B B
(”‘N
O
29
CH,
o NH?/l:fZTOH
R AN CH,
@” NN B D D B B
@
30
CH,
O _NH, OH
R AN CH,
() Aol A D D B B
N
o4
31
CH,
Ou_NH, //@OH
R ANH CHs
Q N-NH A C C C B
(\N
o=s )
\\O
32
CH,
o NH, //@OH
N H A NH CH;
\ ) N B C D C B
@
33
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, , Ty 1€ .
Miec Mic Miic hoat | chon loc Ty 1¢ chon
£ hoat hoat , i loc RCK:
Hop chat , . tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK2
CH,
0N, //@/0}1
ﬁ \\ NH CH,
Q/ N-NH B D D B B
@
Cl
34
CH,
0w _NH, //@/OH
Sy B C D c B
N-NH
CNJC |
35
CH,
Os__NH, //@/OH
R AN NH CH,
Q/ N-NH A C D B A
@
~N
\
36
CH,
Os_NH, //@OH
N ANH CH,
Q N-NH A D D B A
G
() |
37
CH,
O NH, OH
N A _NH CH,
ﬂ N C D D A A
‘! |
38
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, , Ty 1€ y 1A
Mirc Mitrc Mirc hoat | chon loc Ty 1€ chon
z hoat hoat , loc RCK:
Hop chat , . tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK?2
CH,
0. _NH, OH
N N NH CH,
(NQ N B A A B B
O/\\ N \)
N
~
39
CH,
0 NI, OH
N N ANH CH,
Q N-NH D D D C C
NH
\<0
40
CH,
O _NH, OH
E\;%/NH CH;
C'@ N-NH A C D B A
(\N
IS
41
CH,
O _NH, OH
5\\/1/1%1 et D D D B B
Q N-NH
F
42
CH,
O NI, OH
{ A CH; D D D D C
NC\© A
43
CH;
O« _NH, OH
B AN CH;
Q N-Ni C D D B B
N
(5
/N
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. . Ty 1& -
?fuc Mire Mitrc hoat | chon loc 'Tylecho?
Hop chét oat | hoat tinh RCK: | 106RCK:
i tinh tinh TAK3 ; AKé JAK3
RCK JAK2
44
CH,
Os_NH, //@: OH
H
N\\ijH oA C C C B
N-NH
S
45
CH,
Os_NH, OH
N AN NH CH,
@ - A C D B B
(f\N
)
46
CH,
OsNH, OH
5%/“ s D D D C C
@ N-NH
H,N ,
47
CH,
0 NH7/l:fszH
H CH.
oy | c C D C B
N-NH
S
\ls\\
HN O
48
CH,
Os NH, //@/OH
N (NN CH,
N\ P N-NH A C C A A
N
ONQ
49
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, , Ty 16 .
Mirc Mirc Mt hoat | chon loc Ty 1€ chon
Hoo chit hoat hoat tinh RCK- loc RCK:
op tinh tinh TAKA TAK) JAK3
RCK | JAK2
CH,
Ou_NH, OH
Q q C D D C C
N-NH
N
\
50
CH,
O_NH, //@OH
A0 o A C D B B
o N-NH
N
51
CH,
OsNH, OH
N A NH CH; D D D C C
H3CO\© \
N-NH
52
CH,
Ou_NH, OH
ﬁ \\ NH CHs
o (S N C D D A A
ol
F
53
CH,
OsNH, OH
N N\ NH CH;
N-NH C D D B B
7
N_N
H
54
CH,4
O_NH, //@\/0}1
H N NH CH,
hco @ L) N C D D B B
3
55
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Mtc | Mic , Ty 1€ 179 12 chon
Mirc hoat | chon loc
£ hoat hoat , i loc RCK:
Hop chat , . tinh RCK:
tinh tinh TAK3 JAK? JAK3
RCK JAK2
CH,
O_NH, //@\/01{
] AN CH;,
9 @ N C D D B A
oL
OCH;
56
CH,
Oy _NH, OH
i NN CH,
e j:::f NN B D D A A
: ‘/‘ “N
H
H,CO
57
CH,
Oy __NH, KQ/ OH
R AN CH;
Si::y N-NH C D D B B
p
58
CH,
Os__NH, K@ OH
H \_NH CH,
Q/ NN C D D B B
(f\N
O\%O
59
CH,
o i K@rm
AL D D D C C
N-NH
3
61
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, . Ty 1€ ) 1A
Mire Mize Mitic hoat | chon loc Ty 1¢ chon
£ hoat hoat , loc RCK:
Hop chat . . tinh RCK:
tinh tinh TAK3 TAK?2 JAK3
RCK JAK2
CH,
O _NH, OH
ﬁ Xy —NH CH,
\
Q /©/ N-NH C D D B B
: ‘/‘ "N
H
F,C
62
CH,
Ou_NH, OH
I}\II \\ NH CH,
(Nl C D D B B
i@
HC
63
CH,
0 NH7/[:fITOH
i A CH, D D D C C
Cl\@ N-NH
Béng 3
. . Ty 1€ ) 1A
Mutc Mirc Mirc hoat | chon loc Ty 1€ chon
£ hoat hoat . loc RCK:
Hop chat , ] tinh RCK:
tinh tinh JAK3 TAK? JAK3
RCK JAK?2
Os_NH, OH
DS
N \\ NH
3 B C B
A A
()
N.
\(
O _NH, //Q/OH
5e
N Xxy—NH
Cl \
@ N-NH A A A D C
N
o
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. , Ty 1€ y 1A
Mire Muc Mtrc hoat | chon loc Ty ¢ chon
£ hoat hoat . i loc RCK:
Hop chat , , tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK2
O«_NH, //Q/OH
H
L L
Q/ N-NH A A A D C
N
¢
O« _NH, OH
g XN NH
Q N-NH
H,C N A A A D C
[¢]
CH,
O«__NH, OH
e
N\, NH
cl = \ ;
\N/ N-NH A A B C C
N
o/
Os_NH, //@ OH
H
N \\ NH
@ NN A A A D C
Q0
Os__NH, KQ/ OH
H
S5 N \\ NH
\N/ N-NH A A A D C
N
()
O+__NH, OH
H
N\ _-NH
H,C
@ N-NH A N/A N/A N/A N/A
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, , Ty 1& .
Mirc Muc Mirc hoat | chon loc Ty 1€ chon
Z hoat hoat . loc RCK:
Hop chat . . tinh RCK:
tinh tinh JAK3 TAK? JAK3
RCK JAK2
Oy NH, //@/ OH
H
N \\ NH
N-NH A A A D C
\ N
Oc_NH, //©/OH
H
N \\ NH
D/ N A A A C C
N
o
Ou_NH, OH
H
N N~ N -NH
() Nl A A A D D
N
0
O_NH, //@,OH
H
< N \\ NH
ﬂ N-NH A A A D C
N
¢
o NH, OH
e
N Xy —NH
3+ A A D C
A
N
§
\(
O«_NH, //Q/OH
H;C ) e
P A A A D C
NS
H;C
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, . Ty 1€ -
Mirc Miic Mirc hoat | chon loc Ty 1€ chon
£ hoat hoat , loc RCK:
Hop chat . . tinh RCK:
tinh tinh JAK3 TAK? JAK3
RCK JAK2
Oy _NH, @/ OH
H
N. \\ NH
Q N-NH
RN A A A D C
O
CH,
Os_NH, OH
N\ -NH
NN A A A C C
\
N
O« _NH, OH
H
al N. \\ NH
N-NH
;i:j A A A C C
N
\(
Os__NH, //@ OH
H
N-NH B A B D C
=N, _OH
Oy NH, \ l’
AN A A A D C
N-NH
O _NH, OH
| H A i A A A D C
j‘i[ N-NH
~0 )

-136-




29641

, , Ty 1€ ) 1A
Mire Mire Mic hoat | chon loc Ty 16 chon
Hom chét hoat hoat tinh RCK- loc RCK:
op tinh tinh TAKA A JAK3
RCK JAK2
Ow_NH, OH
H
N\R/NH
>p’ N-NH A A B D C
0 NH7/[::7/OH
H
N \\ NH
;;;X N-NH B A A D D
HN
-
O _NH, I/UOH
ﬁ%m
o
i:ﬁ A A A C D
)&
O_NH, C) _OH
E X —NH
@ N-NE
N A A A D C
S
\K(
[¢]
Os_NH, oH
H
. @ NN A A A D D
S
O _NH, OH
e
Ne X\ NH
N S \
\ P N-NH
A A A C C
(6]

-137-




29641

. . Ty 1€ y 1A
Mirc Miic Mic hoat | chon loc Ty 1€ chon
hoat hoat , loc RCK:
Hop chat . . tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK2
0 NH?/l::)/OH
H
Xi:j N-NH A A A C C
O
O _NH, //Q/OH
H
Py e
N-NH
;(:j A A A D C
\(:{
O
O_NH, K©/0H
g \\ NH
;D/ N-NH A A A C C
IS
0 NH?/[::y/OH
ﬁ \\ NH
ﬁ N-NH A A B C C
@
O« _NH, OH
E X—NH
@ N A A A D C
N
O
o NH, OH
E \\ NH
@ N-NH
(\N A A A D D
oL
6]
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. . Ty 1€ -
Mire Mire Miic hoat | chon loc Ty I¢ chon
£ hoat hoat . loc RCK:
Hgp chat . , tinh RCK:
tinh tinh TAK3 TAK? JAK3
‘ RCK JAK2
Ox_NH, @/OH
H
Ne N\;g/NH
() N A A A D D
@
Ou_NH, OH
g \\ NH
N@ o A A A D C
S
0 ‘NH7/1::7/OH
H
N\ A A A D D
N-NH
o
Os_NH, //@ OH
e LG
(Nl A A A D D
@
N
\
O, NHZ//Q/OH
H
N \\ NH
Q N-NH A A A — -
S
¢ |
Os_NH, OH
H
New "\ NH
ﬂ N-NH A A A C C
Né:o ,
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Mtc | Mic , TV 18 ) 19 16 chon
Miic hoat | chon loc
£ hoat hoat , i loc RCK:
Hop chat . ] tinh RCK:
tinh tinh TAK3 TAK? JAK3
RCK JAK2
Oy _NH, OH
H
N\ ~NH
D/ N-NH
N A A A D C
T
LN
(0]
O<_NH, OH
H
N \\ NH
Q N A A A D D
NH
\<O
Os_NH, //O/ OH
H
cl S~y
@ N-Ni A A A D C
N
N_
Ox_NH, OH
H
N X —NH
/@ N A A A D D
F
Os__NH, //@/OH
% NH
Nc©/ g}_\NH B A A D D
O_NH, //@OH
H
N XNy NH
PR
N A A A C C
e
\§(
/N
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. . Ty 1€ » 1A
ll\l/Iu’c Mire Mirc hoat | chon loc Ty 1¢ chon
X oat hoat , loc RCK:
Hop chat . , tinh RCK:
tinh tinh JAK3 JAK? JAK3
RCK JAK2
Os__NH, OH
H
N N -NH A A A D D
N-NH
o8y
Ox_NH, //@/OH
H
N X —NH
/@ N-NH A A A D C
N
()
Os_NH //Q/ oHt
H
N X —NH
Q/ N C B C D D
H,N
Os_NH, //@/OH
H
N \\ NH
/@ NN A A A D D
5
HN O
Os__NH, OH
H
Ny N A A A D C
N
@Q
Os__NH, on
H
N (NN
@ N-NH C A C D C
N
\
o NH, OH
H
N\ -NH A A A D D
/\\ \@ N-NH
O\\/ N
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, , Ty 1€ .
Mire Mire Mitrc hoat | chon loc Ty le Chofl
Hon chit hoat hoat tinh RCK- loc RCK:
P tinh | tinh | TAKD JAK3
RCK JAK2
O NH, OH
X NH
H3CO\© IEI:\IH A A A D D
0y__NH, OH
II:II \\ NH
0 N-NH A A A C C
vl
H
F
Ox_NH, KQ/OH
H
N \\ NH
NN A A A D C
7\
N
H
O« _NH, //Q/OH
g \\ NH
o N-NH A A A B B
H,CO \EQ/
O_NH, OH
g \\ NH
o N-NH
: )ng A A A C B
OCH,
Os_NH, OH
H
N. \\ NH
°>LN© o A A A B B
H
H,CO
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, , Ty 1€ ) 1A
) 11\1/2;: 1}\1/{)1:; Mirc hoat | chon loc "ll“ycl%ccl;gl
Hop chét o e tinh RCK: | ° '
tinh tinh TAK3 TAK? JAK3
RCK JAK2
O _NH, //Q/OH
H
N \\ NH
PRE
\p B C C C C
Os_NH, //@/ OH
H
N\;g/NH
Q/ N-NH A A A D C
N
(ko
O_NH, //@,0}1
H
N X —NH
A A A A D C
NC
o NH, OH
g \\ NH
N-NH
OxLEQ B C C C C
F5C
O_NH, //©/OH
H
N X —NH
PRE
Q A A B D C
HC

Céc vi du dé cp & trén duoc dé xuit dé chuyén gia trong linh vuc c6 bdc 10 déy

dd va mo ta cach lam va st dung cac phuong an dugc bao hd, va khong nham giéi han

pham vi cua sang ché dugc boc 1 & ddy. Céac cai bicn ma la hién nhién v6i ngudi co

hidu biét trung binh trong linh vuc 13 thuéc pham vi cia yéu ciu bao ho sau day. .
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YEU CAU BAO HOQ
1. Hop chét c6 cong thire IT-a:
R2
Oy NH, OH
N R?
(CUN
(II-a)

hodic chit ddng phan 14p thé, chit dong phan dbi hinh, hdn hop cia cic chét
dbng phan dbi hinh, hdn hop cta cic chit ddng phan phi ddi hinh, hoic bién thé ddng

vi cua chung; hodc mubi, solvat, hoic hydrat dugc dung cia ching; trong d6:
mdi R?va R3 doc 1ap 1a Ci.6 alkyl hodc Cs.10 xycloalkyl;
trong d6 mdi alkyl hoic xycloalkyl thy ¥ dugc thé bing mot hodc nhiéu halo;

mdi R* doc 18p dugc chon tir heteroaryl tuy y dugc thé béng mdt hoic nhidu Ci.

¢ alkyl, va heteroxyclyl tity ¥ dugc thé bing mot hoiic nhidu Ci.6 alkyl hodc oxo; va
nlal, 2,3, 4, hodc 5.

2. Hop chét theo diém 1, trong dénla 1.

3. Hop chét theo diém 1, trong d6 n 13 2.

4. Hop chit theo diém bt ky trong sb céc diém tir 1 dén 3, trong d6 R? 1a C1.6 alkyl.
5. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 4, trong d6 R? 12 metyl.

6. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 R 14 C1.6 alkyl.
7. Hop chét theo diém bat ky trong sb céc diém tir 1 dén 6, trong @6 R? 1 metyl.

8. Hop chét theo diém 1 dugc chon tir nhém bao gbm:
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o i, OH
fo A CH,
N-NH
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N \)
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CH,
Ox_NH, OH
H
N\ NH CHs

27
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CH, CHs
Os_NH, //@/OH ou i, oH
H
N\ -NH CHj N%/NH CHs

58
CH,
Os_NH, //@\/0}1
H
N\ NH CH,

60
CH,
Os__NH, //@\/ OH
H
N\;;/NH CH;

63

va cc chét dong phén 1ap thé, cic chit dong phan dbi hinh, hdn hop cia céc
chét déng phan dbi hinh, hdn hop cia chit dong phan phi dbi hinh, va céc bién thé
ddng vi ctia chiing; va mudi, solvat, va hydrat dugc dung cta chung.
9. Hop chét theo diém 8 dugc chon tir nhém bao gém:
CH,

Os__NH, //@\/0}1
N

NH CH3
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Os__NH, //Q/OH Os_NH, //@OH
H H
N \\ NH CHj N \\ NH CHs
o o
(\N H,C N
O
o)
> CH;
3 4
CH;4
OH

6
CH;
Os_NH, //@:orl
H
N%/NH CHs
A
&
S
10
CH,
Os_NH, //@\/01{
H
N\R/NH CH;
N-NH
S
\
N 9
16

va céc chit ddng phan 1ap thé, cac chit ddng phan dbi hinh, hdn hop cua cac
chit ddng phan ddi hinh, hdn hop cta chit dong phan phi dbi hinh, va céc bién thé
ddng vi ctia chung; va mubi, solvat, va hydrat dugc dung ciia chiing.
10. Dugc phdm bao gdm hop chét theo mét diém bét ky trong sb cac diém tir 1 dén 9,
va mét hodc nhiéu t4 dugc duge dung.
11. Dugc phim theo diém 10, trong d6 dwgc phim dugc bao ché dé ding & dang lidu

don.
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12. Dugc phim theo diém 10, trong d6 dwoc phidm dugc bao ché thanh dang lidu ding
qua dudng miéng, ngoai rudt, hodc trong tinh mach.

13. Dugc phim theo diém 12, trong d6 dang liéu ding qua duong miéng 13 vién nén
hodc vién nang.

14. Dugc phim theo diém 10, trong d6 duoc phim nay con bao gdm tac nh4n chita
bénh thi hai.

15. Phuong phép in vitro dé diéu bién hoat tinh kinaza RC, bao gbm viéc cho hop chit
theo diém bét ky trong s cac diém tir 1 dén 9 hodc dugc phdm theo diém 10 tiép xtc

véi kinaza RC .

-149-





