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trong d6 cdc nhém R' dén R* ¢6 nghia nhu da dugc néu trong céc diém yéu cdu
bdo ho va trong ban mo ta nay. Céc hogp chat theo sdng ché 1a thich hop dé diéu
tri cdc bénh dac trung bdi hién tugng tang sinh t&€ bao du hodc tiang sinh t&€ bao

bét thuong. Sang ché cdn dé xuét duoc pham chita cdc hop chat nay.
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Linh vic ky thuat dwec dé cap

Séang ché d& cap dén cac hop chét c6 cong thirc chung (I):
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trong d6 cac nhém R! dén R? c6 nghia néu trong cac diém yéu cu bao hd va trong ban
md ta nay. Céc hop chit theo sang ché 14 thich hop dé diéu tri cic bénh dic trung boi
hién tuong ting sinh té bao du hoic ting sinh t& bao bat thuong. Sang ché con dé cap

dén dugc phdm chira cac hop chét nay. Céc hop chét theo sang ché 1a chat (rc ché BRDA4.
Tinh trang k¥ thuat cia sang ché

Quy trinh axetyl héa histon thuong li€én quan nhit dén viéc hoat hda qua trinh
phién ma gen, vi cac cai bién nay néi 16ng twong tac gitta ADN va histon octome bing
cach thay ddi tinh dién hoc. Ngoai thay dbi vat 1y nay, cac protein cu thé lién két voi
cac gbe lysin di dugc axetyl héa trong histon dé& doc ma biéu sinh. C4c viing bromo 14
vung khac biét nho (khoang 110 axit amin) trong cic protein ma li€n két véi lysin da
dugc axetyl hdéa ma thuong, nhung khong chi, nim trong pham vi ctia histon. C6 mot
ho gdm khoang 50 protein da biét 1a chira cac viing bromo, va chiing c6 mot sb chuc

ning trong té bao.

Ho BET trong viing bromo chira c4c protein bao gdm 4 protein (BRD2, BRD3,
BRD4 va BRD-T) ma chira c4c viing bromo ndi tiép c6 kha nang lién két v6i hai gbe
lysin da duoc axetyl hda gan nhau, 1am ting tinh dc hiéu cua twong tic ndy. Nghién
clru gin day da x4c dinh duoc Iy do thuyét phuc vé viéc huéng dén dich BRD4 & bénh
ung thu. BRD4 van git lién két v6i cac vi tri bat dAu phién ma cia gen biéu hién trong
khi di vao pha G1 cuda chu trinh té bao, va ¢6 chirc nang tuyén chon phirc yéu t6 kéo dai
phién ma duong tinh (P-TEFb), khién 1am ting murc do biéu hién ciia gen thiic day su
sinh truéng (Yang and Zhou, Mol. Cell. Biol. 28, 967, 2008). Quan trong 13, BRD4 da
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duoc xac dinh la thanh phén ctia sy hoan vi hdi quy t(15;19) cta nhiém séc thé & dang
x4m chiém ctia ngudi bénh ung thu biéu mé ¢6 vay (French et al., Cancer Res. 63, 304,
2003). Su hoan vi d6 biéu hién céac vung bromo lién tiép & dau tan cung N ctiia BRD4
nhu 13 thé kham néi khung véi protein NUT (protein ciia nhén trong tinh hoan), vé mt
di truyén xac dinh bénh ma dugc goi 1 bénh ung thu biéu mdé NUT dong gitta (NUT
midline carcinoma - NMC). Céc nghién ctru chirc ning & cac dong té bao NMC thu
dugc tir bénh nhan da xac nhén vai trd co ban cua protein gay bénh ung thu BRD4-NUT
trong viéc duy tri su ting sinh va biét héa phong bé clia céc té bao ac tinh nay. Ngoai
ra, BRD4 da dugc x4c dinh 12 yéu t§ quyét dinh d nhay t6i han & mau chudt AML da
duoc xé4c dinh vé mat di truyén (Zuber et al., Nature 2011 478(7370):524-8). Viéc chin
BRD4 din dén tac dung thd chéng bénh bach ciu in vitro va in vivo, kém theo biét héa
tiy & ddu tan cing. Pidu dang ngac nhién 13, viéc trc ché BRD4 khéi phat su diéu bién
giam MYC trén dién rong & cac dong té bio méc bénh bach cu ciia chudt va ctia ngudi
da duge xét nghiém, cho thiy rang chét rc ché BRD4 phan tir nho c6 thé 1a cach ngin
chéan chu trinh MYC & céc kiéu phu AML.

Cubi cing, ciing d4 c6 thong béo ring cac thanh vién khac ctia ho BET c6 mot
s6 chirc ndng trong vi¢c kiém so4t hodc thuc hién mot s6 khia canh cta chu trinh té bao,
va da dugc thiy ton tai trong phirc v6i cac nhiém sic thé trong qua trinh phén chia té
bao — 4m chi vai trd trong viéc duy tri tri nhé bidu sinh (Leroy et ai, Mol. Cell. 2008
30(1): 51-60).

Céc vi du v& chét tc ché ving bromo 1a cac din xuit clia benzodiazepin, dugc
boc 16 trong cong bd don qudc té s6 W02011/054553, va cac din xuit ciia imidazo

[4.5] quinolin, dugc bdc 1 trong céng bd don qudc té s6 W02011/054846.

Do d6, cn tao ra chit tc ché BRD4 hiru dung dé phong ngira va/hoic diéu tri
céc bénh dic trung bdi hién twong ting sinh té bao du hoic ting sinh té bao bét thuong,

nhu bénh ung thu.
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Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 12 nhim tim ra hop chét trc ché BRD4 hitu dung dé phong
ngira va/hoic didu tri cic bénh dic trung béi hién tuong ting sinh té bao du hodc tang

sinh té bao bat thuong, nhu bénh ung thu.

Sang ché dé xuét cac hop chét c6 cong thirc (1):
R!
o\
N._ N
RSJINIRZ

@
trong do,
R! 14 -Ci.3alkyl hodc -Ci-3haloalkyl;

R? duge chon tir nhém bao gdm -NHR?, -Cy.salkyl, -Cy-shaloalkyl, halogen va -S-
Ci-salkyl;

R3 13 heteroaryl c6 5 dén 12 canh, ma nhém dugc thé bang -X-R! va con tiy y dugc

thé bing mdt hoidc nhiu nhém ddc 14p duge chon tir RY;

R* duoc chon tir nhém bao gém -C1-salkyl va heteroxycloalkyl c6 5 dén 12 canh,
ma heteroxycloalkyl ¢6 thé tily y duoc thé bang mdt hoic nhiu nhém doc 1ap

dugc chon tir R;

RS dugc chon tir nhém bao gdm -Cisalkyl, -Ci.shaloalkyl va -Ci.zalkylen-O-Ci.
salkyl;

R® dugc chon tir nhém bao gdm -Ci.salkyl, -O-Cisalkyl, -N(Ci-salkyl),, halogen,
-Ci-3alkylen-O-Ci.zalkyl, -Ci.salkylen-N(-Ci.salkyl, -Ci.salkyl), heteroxyclo-
alkyl ¢6 5 dén 12 canh, trong d6 nhém heteroxycloalkyl c6 thé iy y dugc thé
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béng mot hodic nhiéu nhém ddc lap dugce chon tir nhém bao gdm =0, -C.
salkyl, hodc

R? dugc chon tir nhém bao gém -Ce-10aryl va heteroaryl c6 5 dén 12 canh, trong d6
nhém aryl va nhém heteroaryl c6 thé duoc thé mot cach tiy y va doc 1ap bing
mot hodc nhiéu nhém duge chon tir nhém bao gém halogen, -Ci.zalkyl, -O-
Ci.zalkyl, -Ci.shaloalkyl, -O-Ci.3haloalkyl, -N(Ci.salkyl, Ci.salkyl) va -NH-
Ci-salkyl;

X 1a -Ci.zalkylen- hodc -O-;

R!° 13 -Cg.10aryl hoic heteroaryl c¢6 5 dén 12 canh, mdi nhém c6 thé tiy ¥ duge thé
bﬁng mdt hodc nhiu nhém duoc chon tir nhém bao gE‘)m halogen, -Ci.zalkyl,
-0O-Ci.zalkyl, -Ci-shaloalkyl, -O-Ci-shaloalkyl,

trong d6 céc hop chit c6 cong thirc (I) c6 thé ty ¥ c6 miat & dang mudbi.

Theo phuong 4n dugc wu tién, sang ché dé xuat cac hop chit c6 cong thirc (I),
trong d6 R! 1a -CHs.

Theo phuong 4n dwoc wu tién, sang ché d& xuét cac hop chat c6 cong thic (I),
trong d6 R? 1a -NHR* va R* 13 heteroxycloalkyl c¢6 5 dén 6 canh, tily ¥ duoc thé nhu

dugc xac dinh trong ban mo ta va cac diem yéu cau bao hg.

Theo phuong 4n dugc uu tién, sang ché dé xuit cac hop chét c6 cong thire (1),
trong d6 R? 1a -NHR* va R* 1a tetrahydrofuran hodc piperidin, trong d6 piperidin dugc
thé bing mo6t nhém dwoc chon tir nhém bao gdm -CHs, -CH>CHs, -CH,CH,CH3 va
-(CH,)2-O-CHs.

Theo phuong é4n dugc uu tién, sang ché d& xuit cac hop chit c6 cong thirc (1),
trong d6 R? 1a -NHR* va R* 1a -Cy.3alkyl.

Theo phuong 4n dugc uu tién, sdng ché dé xuit hop chét c6 cong thire (1), trong
d6 R? 1a -NHR* va R* 1a -CH3 hodc -CH(CH3)s.
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Theo phuong 4n dwgc wu tién, sang ché dé xuit cac hop chit c6 cong thire (1),
trong d6 R? 1a -Cyzalkyl.

Theo phwong 4n dugc wu tién, sang ché dé xuét cac hop chét c6 cong thirc (1),
trong d6 R3 1a heteroaryl ¢6 5 dén 9 canh dugc thé bing -X-R'? va con tily ¥ duge thé
bang mdt hodc nhiéu nhém ddc lap duge chon tir R, trong d6 R, R1® va X 1a nhu duoc

x4c dinh trong ban mé ta niy va trong cac diém yéu ciu bao hé.
T6t hon, néu R3 con tily y dugc thé bing mot hodc hai R’

Theo phuong an dugc uvu tién, sang ché d& xuét cac hop chit c6 cong thirc (1),
trong d6 -X-R!° dugc chon tir nhém bao gdbm -CHa-phenyl, -CH(CH3)-phenyl, -CHa-
pyridyl, -CH(CH3)-pyridyl, -O-phenyl, mdi nhém phenyl hoic mdi nhém pyridyl tiry y
dugc thé b%lng —F hodc —CHs.

Theo phuong &4n dugce uu tién, sdng ché d& xuét cac hop chit c6 cong thic (I),
trong d6 -X-R!? dwgc chon tir nhém bao gdm -CHa-phenyl, -CHa-pyridyl, -CH(CHs)-
phenyl, -CH(CHs)-pyridyl, trong d¢6 mdi nhém pyridyl hoic mdi nhém phenyl tiy y
dugc thé bang —F hoic -CHs.

Theo phuong &n dugc wu tién, sang ché @ xuét cac hop chit c6 cong thic (I),
trong d6 R® dugc chon tir nhém bao gdm pyrazolyl imidazol, benzimidazolyl,
imidazopyridin va imidazopyrimidin va R3 dugc thé bang -X-R'° va R? con tity y duogc
thé bing mot hodc nhiéu nhém doc 14p dugc chon tir R, trong d6 R, R'° va X 1a nhu

dugc xac dinh trong ban mo ta nay va trong cac diém yéu cau bao hg.

Theo phuong 4n dugc wu tién, sang ché @& xuét cac hop chét c6 cong thire (I),
trong d6 R® doc 1ap dugc chon tir nhém bao gbm -C1.3alkyl, -O-Ci3alkyl, -N(Cr-salkyl),,
phenyl va heteroxycloalkyl cé 6 canh, ma heteroxycloalklyl c6 thé thy y duoc thé bang

mot hodc nhidu nhém =0 va -Cizalkyl ddc 1ap duge chon.

Theo phuong 4n dugc wu tién, sang ché @& xuét cac hop chét c6 cong thic (1),
trong d6 R3 12 imidazopyridin hodc benzimidazol duoc thé bang -CH,-phenyl
hogc -CHa-pyridyl, -CH(CHs)-pyridyl va con tily y dugc thé bing -Cisalkyl hogc
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heteroxycloalkyl c6 5 dén 12 canh, trong d6 nhém heteroxycloalkyl c6 thé tuy y duoc

thé bang mot hoic nhiéu nhém doc 14p duge chon tir -Ci-zalkyl.

Theo phuong an dugce uu tién, sang ché d& xut cac hop chit c6 cong thie (I),
trong d6 R* 1a imidazopyridin hodc benzimidazol dugc thé bing -CH,-
phenyl, -CH(CHj)-pyridyl hoc -CHz-pyridyl va thé bang -CH(CHs), hodc morpholinyl
hodc piperazinyl, trong d6 nhém morpholinyl hodc nhém piperazinyl tuy y dugc thé

bang mot hosic nhiéu nhém duge chon tir -Cr-zalkyl.

Theo phuong an dugc uu tién, sang ché @& xut cac hop chit c6 cong thie (I),
trong d6 heteroaryl ¢6 5 dén 9 canh & vi tri R? dugc ghn vao nhén ciia ciu tric nay thong

qua nguyén tir cacbon.

Theo phuong an dugc uu tién, sang ché d& xut cac hop chit c6 cong thie (1),

trong d6 gbc pyridyl & vi tri R° 12 lién két v&i —X- & vi tri 2.

Theo phuong an khac nita, sang ché d& xult cac hop chit c6 cong thirc (I) dé

dung trong viéc diéu tri bénh ung thu.

Theo phuong an khéac nita, sang ché d& xult hop chit c6 cong thirc chung (T) theo
phuong 4n bt ky trong s6 cac phuong 4n dugc boc 10 trong ban mo ta ndy va trong cac
diém yéu cAu bao ho - hodc mubi dugc dung cia né - dé dung trong diéu tri va/hoic

phong ngira bénh ung thu.

Theo phuong an khac nita, sang ché d& xuét dugc phim chira hoat chat 12 mot
hodic nhiéu hop chét c6 cong thirc chung (I) theo phwong 4n bét ky trong s cac phuong
an dugce bodc 10 trong ban md ta nay va trong cac diém yéu ciu bao ho tiy y két hop voi

céc ta dugc va/hoic cac chit mang thong thudng.

Theo phuong 4n khéc nita, sang ché d& xuit duoc phidm chira hop chét c6 cong
thirc chung (I) theo phuong an bét ky trong s6 cac phuong 4n duge boc 1 trong ban md
ta ndy va trong cac diém yéu ciu bao hd - hoiic mot trong s6 cac mubi duge dung clia
né - va it nhat mot hoat chét khac kim ham té bao hoic 1a doc dbi vai té bao, khac cdng

thuc (I).
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Sang ché con dé xuat cac hydrat, cac solvat, cac chat da hinh, cac chat chuyén

héa, cac chat din xuat va cic tién chat clia cac hop chit ¢6 cdng thirc chung (I).

Sang ché con dé xuat mubi duoc dung ctia hop chét ¢ cong thirc chung (I) v6i

axit hoac bazo vd co hodc hitu co.

Theo khia canh khéc, sang ché dé xuét cac hop chét ¢ cong thirc chung (I) —

hodc muoi dugc dung cia nd — lam dugce pham.

Theo khia canh khéc, sang ché d& xuit cac hop chét ¢6 cong thirc chung (I) —
hozc mubi duoc dung ciia n6 — dé ding trong phwong phap dé diéu trj bénh cho nguoi

hodc dong vat.

Theo khia canh khéc, sdng ché d& xult cac hop chit c6 cong thirc chung (I) —
hodc mubi dugc dung cua n6 — dé ding trong diéu tri va/hodc phong ngira bénh ung

thu, 14y nhiém, bénh viém va bénh ty mién.

Theo khia canh khéc, sang ché @& xut cac hop chit c6 cong thirc chung (I) —
hodc mudi dugc dung ciia n6 — dé ding trong phwong phap diéu tri va/hogic phong ngira

bénh ung thu, 1y nhiém, bénh viém va cac bénh tu mién & ngudi va dong vit.

Theo khia canh khéc, sdng ché d& xult cac hop chit c6 cong thirc chung (I) —
hodc mudi dugc dung ciia né — dé ding trong diéu tri va/hodc phong ngira bénh ung
thu.

Phin mé ta con bdc 16 viée st dung cac hop chit cé cong thirc chung (I) — hoic
mudi duoc dung cia n6 — trong viée diéu tri va/hoic phong ngira bénh ung thur.

Theo khia canh khéc, sang ché d& xult cic hop chit c6 cong thirc chung (I) -
hogc mudi duge dung ctia né — dé ding trong phuong phap diéu tri va/hoic phong ngira
bénh ung thu & ngudi hodc ddng vit.

Theo khia canh khéc, sang ché d& xuét cic hop chit c6 cong thirc chung (I) —
hoic muéi duge dung ctia n6 — dé ding trong diéu tri va/hoic ngin ngira cac khéi u 4c
tinh sinh huyét, t5t hon 1a AML, MM.

Theo khia canh khéc, sang ché @& xuét cic hop chét c¢6 cong thic chung (I) —

hodc mudi dugc dung ciia n6 — d€ dung trong diéu tri va/hodc ngén nglra cac u ran, tot
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hon 13 & phbi, gan, rudt két, ndo, tuyén gidp, tuy, vu, budng trimg va bénh ung thu tuyén
tién liét.
Phin mé ta con boc 16 phuong phap diéu tri va/hodc phong ngira bénh ung thu
bao gdm viéc cho ngudi diing lwong hitu hiéu dé didu tri bénh cua hop chit ¢6

cdng thirc chung (I) — hodic mdt trong s6 cac mubi dugc dung cia nb.

Theo khia canh khéc, sang ché d& xuét duoc phém chtra hoat chit 12 mot hodc
nhiéu hop chit c6 cong thirc chung (I) — hodc mubi duge dung ciia nd — tity y két hop

vé6i cac ta dugc va/hoic cac chit mang thong thuong.

Theo khia canh khéc, sang ché d& xuét dugc phdm chira hop chit c6 cong thirc
chung (I) — hodc mot trong s6 cac mudi duge dung cua né — va it nhét mot hoat chét

khac kim ham té bao hoic 1a doc dbi véi té bao, khac cong thirc (I).
M5 ta chi tiét sang ché
Dinh nghia

Céc thuat ngit ma khong dugc dinh nghia cu thé trong ban mé ta nay c6 nghia
ma 12 13 rang d6i véi chuyén gia trong linh vire k§ thuat nay dya trén co sé toan bd phén
bdc 16 va bdi canh ciia ban mé ta nay.

Céc dinh nghia duédi day dugc 4p dung trong badn md ta nay, trir khi ¢6 quy dinh
rd khéc.

Trong cédc nhém, cac géc, hodc cac ntra dugc xéc dinh dudi day, ) lugng cia
nguyén tir cacbon thudng dugc cu thé héa trude nhém, vi du, -Cr.salkyl c6 nghia 1a
nhém hodc gbe alkyl ¢6 1 dén 5 nguyén tir cacbon. Néi chung, d6i v6i cac nhém chira
hai hodc nhiéu nhém phuy, nhém phu duge néu tén déu tién 1a diém gén géc, vi du, phan
ttr thé -Ci.salkyl-Cs.10xycloalkyl, c6 nghia 13 nhém Cs.1oxycloalkyl ma lién két voi Ci.
salkyl, nhém sau nay lién két v&i cdu truc nhan hodc véi nhém ma phén tir thé nay gin

vao.

Dau hi€u chi béo ve so lugng canh cia nhém ma chira mdt hoic nhiéu nguyén tir

khac loai (heteroalkyl, heteroaryl, heteroarylalkyl, heteroxyclyl, heteroxycylalkyl) lién
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quan dén tong sO nguyén tr cua tat ca canh cua nhén hodc tat cd cdc canh cia mach

hodc tong so tat ca cac canh cua nhan va mach.

Chuyén gia trong linh vuc k§ thuat ndy cin phai hidu ring cac phan tir thé chira
nguyén ti nito con ¢ thé dugc biéu thj 12 amin hoic amino. Tuong tu, cdc nhém chira
nguyén tir oxy ciing c6 thé duge bidu thi véi -oxy, vi du nhu alkoxy. Cac nhém chira —
C(0)- con c6 thé duoc bidu thi 1a carboxy; cac nhém chira -NC(O)- ciing c6 thé dugc
bidu thi 12 amit; c4c nhém chira -NC(O)N- ciing c¢6 thé duge bidu thi 1a ure; cac nhém

chira -N'S(O)2- con c6 thé duge bidu thi 13 sulfonamit.

Alkyl biéu thi mach hydrocacbon no héa tri mot, ma cé thé c6 mit & ca dang
mach théng va dang mach nhénh. Néu alkyl duogc thé, thi viéc thé c6 thé xay ra doc lap
v6i nhau, bing cach thé mot 1an hodc thé nhiéu 1an trong mdi truong hop, trén tit ca cac
nguyén tir cacbon mang nguyén tir hydro.

Thuét ngit "Ci.s-alkyl" bao gE‘)m, vi du, metyl (Me; -CHz), etyl (Et; -CH2CH3),
1-propyl (n-propyl; n-Pr; -CH,CH2CH3), 2-propyl (i-Pr; iso-propyl; -CH(CHz3)y), 1-
butyl (n-butyl; »n-Bu; -CHCH,CH.CH3), 2-metyl-1-propyl (iso-butyl; i-Bu; -
CH,CH(CHs)2), 2-butyl (sec-butyl; sec-Bu; -CH(CH3;)CH,CHs), 2-metyl-2-propyl
(tert-butyl; t-Bu; -C(CHs)s), l-pentyl (n-pentyl; -CH.CH.CH.CH,CHj3), 2-pentyl
(-CH(CH3)CH2CH2CH3),  3-pentyl  (-CH(CH2CH3)2),  3-metyl-1-butyl  (iso-
pentyl; -CH2CH2,CH(CH3)2), 2-metyl-2-butyl (-C(CHs)CH2CH3), 3-metyl-2-butyl (-
CH(CH3)CH(CHz3)2), 2,2-dimetyl-1-propyl (neo-pentyl; -CH>C(CHs)3), 2-metyl-1-
butyl (-CH,CH(CH3)CH2CH3s). Céc thuat ngit propyl, butyl, pentyl va cac thuét ngix
tuong tu, khong c6 thém dinh nghia bét ky khéc, ¢6 nghia 12 cdc nhém hydrocacbon no
v6i sb nguyén tir cacbon tuong ting, trong d6 tht ca cac dang déng phan dugc bao gdm.

Pinh nghia néu trén vé alkyl cling 4p dung néu alkyl 1 mot phan cia nhém khéc
nhu, vi du, Cx.y-alkylamino hodc Cx.y-alkyloxy hodc Cx.y-alkoxy, trong d6 Cx.y-alkyloxy

© va Cxy-alkoxy biéu thi cing mdt nhém.

Thuét ngit alkylen ciing ¢6 thé thu duoc tir alkyl. Alkylen 14 héa tri hai, khong

gidng alkyl, va yéu cAu hai d6i tac lién két. V& hinh thirc, héa tri thit hai dugc tao ra
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bang cach loai bo nguyén tir hydro & mét alkyl. Cac nhém twong g, vi du, 13 -CHs

va -CHa, -CH2CHj3 va -CH2CH; hodac >CHCH3 va céc nhom tuong tu.

Thuat ngit "Cis-alkylen" bao gdm, vi du, -(CHa)-, -(CH2-CHa)-, -(CH(CH3))-
, -(CH2-CH2-CHz)-, -(C(CH3))-, -(CH(CH:CHs))-, -(CH(CH3)-CHz)-, -(CHa-
CH(CH3))-, -(CH2-CH2-CH,-CHy)-, -(CH,-CH2-CH(CH3))-, -(CH(CH3)-CH-CHb)-, -
(CH2-CH(CH3)-CHy)-, -(CH2-C(CHs)2)-, -(C(CH3)2-CH>)-, -(CH(CHs3)-CH(CH3))-, -
(CH,-CH(CH2CH3))-, -(CH(CH2CH3)-CHa»)-, -(CH(CH2CH2CH3))-, -(CHCH(CH3) 2)-
va -C(CH3)(CH2CHa)-.

Céc vi du khéac vé alkylen 13 metylen, etylen, propylen, 1-metyletylen, butylen,
1-metylpropylen, 1,1-dimetyletylen, 1,2-dimetyletylen, pentylen, 1,1-dimetylpropylen,
2,2-dimetylpropylen, 1,2-dimetylpropylen, 1,3-dimetylpropylen, va cdc nhém tuong tu.

Céc thuat ngit chung propylen, butylen, pentylen, hexylen va céc thuat ngit twong
tu, khong c6 thém dinh nghia bét ky khac, c6 nghia 14 tit ca cac dang déng phén cé thé
¢6 dugc v6i sb nguyén tir cacbon tuong tmg, tic 12 propylen bao gbm 1-metyletylen va
butylen bao gdbm l-metylpropylen, 2-metylpropylen, 1,1-dimetyletylen va 1,2-
dimetyletylen.

Dinh nghia néu trén vé alkylen ciing 4p dung khi alkylen 13 mot phén ctia nhom

khéc, vi du, trong HO-Cx.y-alkylenamino hodc HoN-Cx.y-alkylenoxy.

Khong giéng alkyl, alkenyl bao gbm it nhét hai nguyén tir cacbon, trong d6 it
nh4t hai nguyén tir cacbon lién ké& dugc két hop cling nhau nho lién két d6i C-C. Néu
trong alkyl nhu da néu trén ¢ it nhét hai nguyén tir cacbon, thi hai nguyén t& hydro trén
nguyén tir cacbon lién ké chinh thirc dugc loai ra va cc héa tri tu do duoc 1am no dé
tao ra lién két thir hai, alkenyl turong (g dugc tao ra.

Cac vi du vé alkenyl 1a vinyl (etenyl), prop-l-enyl, alyl (prop-2-enyl),
isopropenyl, but-1-enyl, but-2-enyl, but-3-enyl, 2-metyl-prop-2-enyl, 2-metyl-prop-1-
enyl, 1-metyl-prop-2-enyl, 1-metyl-prop-1-enyl, 1-metylidenpropyl, pent-1-enyl, pent-
2-enyl, pent-3-enyl, pent-4-enyl, 3-metyl-but-3-enyl, 3-metyl-but-2-enyl, 3-metyl-but-
1-enyl, hex-1-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, hex-5-enyl, 2,3-dimetyl-but-3-
enyl, 2,3-dimetyl-but-2-enyl, 2-metyliden-3-metylbutyl, 2,3-dimetyl-but-1-enyl, hexa-
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1,3-dienyl, hexa-1,4-dienyl, penta-1,4-dienyl, penta-1,3-dienyl, buta-1,3-dienyl, 2,3-
dimetylbuta-1,3-dien va cidc nhém tuong tu.

Céac thudt nglt chung propenyl, butenyl, pentenyl, hexenyl, butadienyl,
pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl, decadienyl va céc thuat
ngit twong ty. khong c6 thém dinh nghia bét ky khéc, c6 nghia 12 tit ca cic dang ddng
phan c6 thé c6 duge véi sd nguyén tir cacbon tuong ting, tirc 14 propenyl bao gbm prop-
1-enyl va prop-2-enyl, butenyl bao gdm but-1-enyl, but-2-enyl, but-3-enyl, 1-metyl-
prop-1-enyl, 1-metyl-prop-2-enyl va cidc nhém tuong tu.

Alkenyl c6 thé tuy y c6 mét & dang cAu hinh cis hoic trans hoic theo dinh huéng
E hodc Z tinh theo (c4c) lién két doi.

Dinh nghia néu trén vé alkenyl ciing 4p dung néu alkenyl 12 mdt phan ctia nhém khac,

vi du, trong Cx.y-alkenylamino hodc Cx.y-alkenyloxy.

Khéng gidng alkylen, alkenylen bao gdm it nhét hai nguyén tir cacbon, trong d6
it nhét hai nguyén tir cacbon lién k& dwoc két hop ciing nhau béi lién két doi C-C. Néu
trong alkylen nhu da néu trén co it nhét hai nguyén tir cacbon, thi hai nguyén tir hydro
& nguyén tir cacbon lidn k& chinh thttc dugc loai ra va cc héa tri ty do dugc lam no dé

tao ra lién két thi hai, alkenylen trong ing duogc tao ra.

Céac vi du vé alkenylen 1a etenylen, propenylen, 1-metyletenylen, butenylen,
1-metylpropenylen, 1,1-dimetyletenylen, 1,2-dimetyletenylen, pentenylen, 1,1-
dimetylpropenylen, 2,2-dimetylpropenylen, 1,2-dimetylpropenylen, 1,3-
dimetylpropenylen, hexenylen va cidc nhom tuong tu.

C4c thuat ngit chung propenylen, butenylen, pentenylen, hexenylen va céc thuét
ngit teong tu, khong c6 thém dinh nghia bét ky khéc, c6 nghia 14 tit ca cac dang dong
phan c6 thé c6 dugc véi s6 nguyén tir cacbon twong (g, tirc la propenylen bao gbm 1-
metyletenylen va butenylen bao gdbm 1-metylpropenylen, 2-metylpropenylen, 1,1-

dimetyletenylen va 1,2-dimetyletenylen.

Alkenylen c6 thé ty ¥ c6 mit & dang c4u hinh cis hodc trans hoic dinh huéng

E hoic Z tinh theo (c4c) lién két doi.
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Dinh nghia néu trén vé alkenylen ciing 4p dung khi alkenylen 13 mét phin cua

nhom khéc, vi dy, trong HO-Cy.y-alkenylenamino hodc HoN-Cy.y-alkenylenoxy.

Khong gidng alkyl, alkynyl bao gdm it nhit hai nguyén tir cacbon, trong do it
nhit hai nguyén tir cacbon lién ké dugc két hop ciing nhau bing lién két ba C-C. Néu
trong alkyl nhu d4 néu trén ¢ it nhit hai nguyén tir cacbon, thi hai nguyén tir hydro
trong mdi trudng hop & nguyén tir cacbon lién ké chinh thirc dugc loai ra va cac héa tri

tu do dugc lam no dé tao ra hai lién két nira, alkynyl tuong Urng dugc tao ra.

Céc vi du vé alkynyl 1 etynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-
ynyl, but-3-ynyl, 1-metyl-prop-2-ynyl, pent-1-ynyl, pent-2-ynyl, pent-3-ynyl, pent-4-
ynyl, 3-metyl-but-1-ynyl.

Céc thuat ngit chung propynyl, butynyl, pentynyl va céc thuat ngit tuong tu,
khong c¢6 thém dinh nghia bét ky khéc, c6 nghia 14 tit ca cic dang ddng phan c6 thé co
duogc véi sb nguyén tir cacbon twong tmg, tirc 1 propynyl bao gém prop-1-ynyl va prop-
2-ynyl, butynyl bao gdm but-1-ynyl, but-2-ynyl, but-3-ynyl, 1-metyl-prop-1-ynyl,
1-metyl-prop-2-ynyl.

Néu mach hydrocacbon mang it nhit mot lién két doi va it nhat ca mot lién két
ba, thi theo dinh nghia n6 thudc phan nhém alkynyl.

Dinh nghia néu trén vé alkynyl ciing 4p dung néu alkynyl 12 mét phan ctia nhém

khac, nhu trong Cx.y-alkynylamino hodc Cx.y-alkynyloxy, chéng han.

Khong gibng alkylen, alkynylen bao gdm it nhat hai nguyén tir cacbon, trong dé
it nhit hai nguyén tir cacbon lién k& dugc két hop ciing nhau bang lién két ba C-C. Néu
trong alkylen nhur d& néu trén c6 it nhit hai nguyén tir cacbon, thi hai nguyén tir hydro
trong mdi trudng hop & nguyén tir cacbon lién ké chinh thirc dugc loai ra va céc hoa tri
tu do dwoc 1am no dé tao ra hai lién két nira, alkynylen twong (mg duoc tao ra.

Céac vi du vé alkynylen 13 etynylen, propynylen, 1-metyletynylen, butynylen,
1-metylpropynylen, 1,1-dimetyletynylen, 1,2-dimetyletynylen, pentynylen, 1,1-
dimetylpropynylen, 2,2-dimetylpropynylen, 1,2-dimetylpropynylen, 1,3-dimetyl-

propynylen, hexynylen va cédc nhém tuong tu.
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Céc thuat ngir chung propynylen, butynylen, pentynylen va cac thuit ngit twong
tu, khong c6 thém dinh nghia bét ky khéc, c6 nghia 1 tit ca cac dang ddng phan c6 thé
c¢6 duge véi s6 nguyén tir cacbon tuong Ung, tirc 13 propynylen bao gém 1-metyl-
etynylen va butynylen bao gdm 1-metylpropynylen, 2-metylpropynylen, 1,1-dimetyl-
etynylen va 1,2-dimetyletynylen.

Pinh nghia néu trén vé alkynylen ciing 4p dung néu alkynylen 13 mot phin cta
nhém khéc, nhu trong HO-Cx.y-alkynylenamino hodc HoN-Cy.y-alkynylenoxy, ching

han.
Céac nguyén tir khac loai c6 nghia 1a cdc nguyén tr oxy, nito va luu huynh.

Haloalkyl (haloalkenyl, haloalkynyl) thu dugc tir alkyl (alkenyl, alkynyl) néu
trén bing cach thé mot hoic nhiéu nguyén tir hydro ctia mach hydrocacbon doc 1ap véi
nhau bang nguyén tir halogen, ma c6 thé 13 gidng nhau hozc khac nhau. Néu haloalkyl
(haloalkenyl, haloalkynyl) dugc thé tiép, thi viéc thé c6 thé dugc thuc hién doc 1ap véi
nhau, & dang thé mot 1an hoac thé nhiéu 1an trong mdi truong hop, trén tAt ca cac nguyén
tr cacbon mang nguyén tr hydro.

Cac vi du vé haloalkyl (haloalkenyl, haloalkynyl) 14 -CF3, -CHF», -CHF, -
CF,CF3, -CHFCF3, -CH,CF3, -CF,CHs, -CHFCHs, -CF,CF,CF3;, -CF.CH,CH3, -
CF=CF, -CCI=CHa, -CBr=CHa, -CI=CHa, -C=C-CF3, -CHFCH>CH3, -CHFCH>CF3 va
cac nhom tuong tu.

Tur haloalkyl (haloalkenyl, haloalkynyl) d@ dugc dinh nghia trén day con thu
dugc céc thuidt nglt haloalkylen (haloalkenylen, haloalkynylen). Haloalkylen
(haloalkenyl, haloalkynyl), khong giéng haloalkyl, 14 héa tri hai va yéu ciu hai ddi tac
lién két. V& hinh thirc, hoa tri thi hai dugc tao ra br?mg cach loai bé nguyén tir hydro ra
khdi haloalkyl.

Céc nhdm tuong ung vi du 14 -CH,F va -CHF-, -CHFCH,F va -CHFCHF- hoéc
>CFCHF va céc nhém tuong tu.

Céac dinh nghia néu trén ciling 4p dung néu cic nhém halogen tuong tng 13 mot

phan ctia nhém khac.
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Halogen 1a cac nguyén ti flo, clo, brom va/hodc iot.

Xycloalkyl dugc tao ra tir cdc phan nhom 1a cdc nhén hydrocacbon mdt vong,
cac nhan hydrocacbon hai vong va c4c nhan hydrocacbon vong spiro. Cac hé nay 1a no.
Trong cac nhan hydrocacbon hai vong, hai nhan dugc két hop cling nhau sao cho chiing
c¢6 chung it nhit hai nguyén tir cacbon. Trong nhan hydrocacbon vong spiro, nguyén tir
cacbon (nguyén tir spiro) thudc vé ca hai nhan. Néu xycloalkyl dugc thé, thi cac thay
thé co thé xay ra ddc lap véi nhau, & dang thé mot 14n hodc thé nhiéu 1an trong mdi
trudong hop, trén tht ca cac nguyén tir cacbon mang nguyén tir hydro. Chinh xycloalkyl
c6 thé duge lién két nhu phin tir thé vao phén tir thdng qua timg vi tri thich hop cia hé
nhén.

Céc vi du vé xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, bixyclo[2.2.0]hexyl, bixyclo[3.2.0]heptyl, bixyclo[3.2.1]octyl, bixyclo-
[2.2.2]octyl, bixyclo[4.3.0]nonyl (octahydroindenyl), bixyclo[4.4.0]dexyl (decahydro-
naphtalen), bixyclo[2.2.1]heptyl (norbornyl), bixyclo[4.1.0]heptyl (norcaranyl),
bixyclo-[3.1.1]heptyl (pinanyl), spiro[2.5]octyl, spiro[3.3]heptyl va cdc nhém tuong tu.

Dinh nghia néu trén vé xycloalkyl ciing 4p dung néu xycloalkyl 13 mot phan cua
nhém khéc nhu trong Cx.y-xycloalkylamino hogic Cxy-xycloalkyloxy, ching han.

Néu hoa trj tu do ctia xycloalkyl dugc 1am no, thi thu duge nhém vong béo.

Do vay, thuat ngit xycloalkylen c6 thé thu duoc tir xycloalkyl da dwgc dinh nghia
trén day. Xycloalkylen, khong gidng xycloalkyl, 14 héa tri hai va yéu cdu hai dbi tac
lién két. V& hinh thirc, héa tri thtr hai thu duoc bang céch loai bé nguyén tir hydro ra

khoi xycloalkyl. Cac nhém tuwong Ung vi du la:

xyclohexyl va hodc - hodc
(xyclohexylen).

Pinh nghia néu trén vé xycloalkylen ciing p dung néu xycloalkylen 12 mot phan
ctia nhém khac nhu trong HO-Cy.y-xycloalkylenamino hodc HaN-Cx.y-xycloalkylenoxy,

ching han.
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Xycloalkenyl ciing dugc tao thanh tir cdc phan nhém 1a cac nhan hydrocacbon
mot vong, cac nhan hydrocacbon hai vong va cac nhan hydrocacbon vong spiro. Tuy
nhién, hé nay 1a khong no, tirc 1a co it nhit mot lién két d6i C-C nhung khong cé hé
nhan thom. Néu trong xycloalkyl nhu da néu trén hai nguyén tit hydro trén nguyén tir
cacbon lién ké trén vong chinh thirc dugc loai ra va cac héa tri tu do dugc lam no dé tao
ra lién két thir hai, thi thu dwoc xycloalkenyl twong tmg. Néu xycloalkenyl dugc thé,
céc thay thé c6 thé xay ra doc lap v6i nhau, & dang thé mot 14n hodc thé nhidu I4n trong
mdi trudng hop, trén tit ca cic nguyén tir cacbon mang nguyén tir hydro. Chinh
xycloalkenyl c6 thé dugc lién két nhu phén tir thé vio phéan tir théng qua timg vi tri
thich hop ctia hé¢ nhan.

Céc vi du v& xycloalkenyl 14 xycloprop-1-enyl, xycloprop-2-enyl, xyclobut-1-
enyl, xyclobut-2-enyl, xyclopent-1-enyl, xyclopent-2-enyl, xyclopent-3-enyl,
xyclohex-1-enyl, xyclohex-2-enyl, xyclohex-3-enyl, xyclohept-1-enyl, xyclohept-2-
enyl, xyclohept-3-enyl, xyclohept-4-enyl, xyclobuta-1,3-dienyl, xyclopenta-1,4-dienyl,
xyclopenta-1,3-dienyl, xyclopenta-2,4-dienyl, xyclohexa-1,3-dienyl, xyclohexa-1,5-
dienyl, xyclohexa-2,4-dienyl, xyclohexa-1,4-dienyl, xyclohexa-2,5-dienyl, bixyclo-
[2.2.1]hepta-2,5-dienyl (norborna-2,5-dienyl), bixyclo[2.2.1]hept-2-enyl
(norbornenyl), spiro[4.5]dec-2-en va cdc nhom tuong tu.

Dinh nghia néu trén vé xycloalkenyl ciing 4p dung khi xycloalkenyl 1a m6t phan
ctia nhom khéac nhu trong Cx.,-xycloalkenylamino hodc Cx.y-xycloalkenyloxy, ching
han.

Néu hoa trj tu do clia a xycloalkenyl dugc 1am no, thi thu dugc nhém vong béo
khong no.

Do vy, thuét ngit xycloalkenylen c6 thé thu dugc tir xycloalkenyl di dugc dinh
nghia trén day. Xycloalkenylen, khong gidng xycloalkenyl, 12 héa trj hai va yéu ciu hai
d6i tac lién két. V& mit hinh thirc, hoa tri thir hai thu dugc bang céch loai bd nguyén tir

hydro ra khéi xycloalkenyl. Cac nhdm tuong tng vi du la:
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Oy P b

xyclopentenyl va hodc hodc
(xyclopentenylen) va cdc nhom tuong tu.

Dinh nghia néu trén v& xycloalkenylen ciing 4p dung khi xycloalkenylen 12 mot
phén ciia nhém khic nhu trong HO-Cyxy-xycloalkenylenamino hodc HaN-Cy.y-xyclo-
alkenylenoxy, ching han.

Aryl biéu thi nhém mot vong, nhom hai vong hozc nhém ba vong véi it nhét mot
vong cacbon thom. Tét hon, néu n6 biéu thi mét vong nhém véi sdu nguyén tir cacbon
(phenyl) hodc hai vong nhém véi chin hodc mudi nguyén tir cacbon (hai nhén sdu canh
hodc mot nhan sau canh va mot nhan ndm canh), trong d6 nhén thr hai con c6 thé 1a
thom hodc, tuy nhién, con ¢ thé 13 no hodic no mot ph?m. Néu aryl dugc thé, cac thay
thé c6 thé xay ra doc 1ap véi nhau, & dang thé mot 14n hodc thé nhiéu lan trong mdi
trudng hop, trén tt ca cac nguyén tir cacbon mang nguyén ti hydro. Chinh aryl c6 thé
duoc lién két 1am phan tir thé vao phan tir thong qua timg vi tri thich hop ciia hé nhan.

Céac vi du v& aryl 13 phenyl, naphtyl, indanyl (2,3-dihydroindenyl), indenyl,
antraxenyl, phenanthrenyl, tetrahydronaphtyl (1,2,3,4-tetrahydronaphtyl, tetralinyl),
dihydronaphtyl (1,2- dihydronaphtyl), florenyl va cdc nhom twong tu.

Dinh nghia trén vé aryl ciing 4p dung khi aryl 12 mot phén ctia nhém khéc nhu
trong arylamino hodc aryloxy, chéng han.

Néu héa tri ty do cua aryl 1a no, thi thu dugc nhém thom.

Thuét ngit arylen ciing c6 thé thu duoc tir aryl dd dugc dinh nghia trén day.
Arylen, khong gibng aryl, 12 héa tri hai va yéu cdu hai ddi tac lién két. V& hinh thirc,
héa tri thir hai dugc tao ra bing cach loai bé nguyén tir hydro ra khéi aryl. Cac nhém

tuong Ung vi du la:

phenyl va " hoic “ hodc (o, m, p-phenylen),
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\ ’
\ ’
\ ’
\ ,

naphtyl va " hogc

va cac nhom
tuong tu.
Dinh nghia néu trén vé arylen ciing 4p dung khi arylen 12 mot phén cta nhém

khéc nhu trong HO-arylenamino hoic HoN-arylenoxy chéng han.

Heteroxyclyl biéu thi cac hé nhén, ma thu dugc tir xycloalkyl, xycloalkenyl va
aryl da duoc dinh nghia trén ddy biang cach thay thé mot hodic nhidu nhém -CH,- doc
1ap vé6i nhau trong céc nhan hydrocacbon bang cac nhém -O-, -S- hozic -NH- hoic bing
cach thay thé mot hodc nhidéu nhém =CH- bing nhém =N-, trong d6 téng cong khong
nhiéu hon nim nguyén tir khéc loai c6 thé c6 mit, it nhit mot nguyén ti cacbon c6 thé
c6 mit gitra hai nguyén tir oxy va gilta hai nguyén tir [vu huynh hoéc gitta mot nguyén
tlr oXy va mot nguyén tir lru huynh va nhan vé tdng thé phai c6 tinh én dinh v& mat hoa
hoc. Céc nguyén tir khéc loai ¢6 thé tlly y c6 mit trong tit ca cac giai doan oxy héa c6
th (wu huynh -  sulphoxit -SO, sulphon -SOp-; nito >
N-oxit).

Két qua truc tiép clia viéc tao din xuét tir xycloalkyl, xycloalkenyl va aryl 1a
heteroxyclyl dugc tao ra béi cac phén nhém 1a cdc nhan khéc loai mdt vong, cac nhan
khéc loai hai vong, cadc nhan khac loai ba vong va céc nhan khéc loai vong spiro, ma c6
thé c6 mat & dang no hodc dang khdng no. Heteroxyclyl no va khong no, khong thom
con dugce xé4c dinh 1a heteroxycloalkyl. Khong no c6 nghia 1a ¢6 it nhat mét lién két doi
trong hé nhan dang duoc dé cap dén, nhung khong tao ra hé khéng thom khac loai nao.
Trong cac nhéan khéc loai hai vong, hai nhan dugc lién két v6i nhau sao cho ching c6
chung it nhit hai nguyén tir (khéac loai). Trong céc nhan khéc loai vong spiro, nguyén
tt cacbon (nguyén tir spiro) thudc vé ca hai nhan. Néu heteroxyclyl duoc thé, cac thay
thé c6 thé xay ra doc 1ap v6i nhau, & dang thé mét 1an hodc thé nhiéu 1an trong mdi
truong hop, trén tit ca cac nguyén tir cacbon va/hodc cic nguyén tir nito mang hydro.
Chinh heteroxyclyl c6 thé dugc lién két 1am phén tir thé thong qua phén tir thong qua
ting vi tri thich hop ctia h¢ nhén. Khi heteroxyclyl c6 nguyén tr nito, vi tri dugc uu tién

dé lién két phan tir thé heteroxyclyl vao phan tir 1a nguyén tir nito.
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Cac vi du vé heteroxyclyl 1a tetrahydrofuryl, pyrolidinyl, pyrolinyl,
imidazolidinyl, thiazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl,
piperazinyl, oxiranyl, aziridinyl, azetidinyl, 1,4-dioxanyl, azepanyl, diazepanyl,
morpholinyl, thiomorpholinyl, homomorpholinyl, homopiperidinyl, homopiperazinyl,
homothiomorpholinyl, thiomorpholinyl-S-oxit, thiomorpholinyl-S,S-dioxit, 1,3-
dioxolanyl, tetrahydropyranyl, tetrahydrothiopyranyl, [1.4]-oxazepanyl, tetrahydro-
thienyl, homothiomorpholinyl-S,S-dioxit, oxazolidinonyl, dihydropyrazolyl, dihydro-
pyrolyl, dihydropyrazinyl, dihydropyridyl, dihydro-pyrimidinyl, dihydrofuryl, dihydro-
pyranyl, tetrahydrothienyl-S-oxit, tetrahydrothienyl-S,S-dioxit, homothiomorpholinyl-
S-oxit, 2,3-dihydroazet, 2H-pyrolyl, 4H-pyranyl, 1,4-dihydropyridinyl, 8-azabix-
yclo[3.2.1]octyl, 8-azabixyclo[5.1.0]octyl, 2-oxa-5-azabixyclo[2.2.1]heptyl, 8-oxa-3-
aza-bixyclo[3.2.1]octyl, 3,8-diaza-bixyclo[3.2.1]octyl, 2,5-diaza-bixyclo-[2.2.1]heptyl,
1-aza-bixyclo[2.2.2]octyl, 3,8-diaza-bixyclo[3.2.1]octyl, 3,9-diaza-bixyclo[4.2.1]-
nonyl, 2,6-diaza-bixyclo[3.2.2]nonyl, 1,4-dioxa-spiro[4.5]dexyl, 1-oxa-3,8-diaza-
spiro[4.5]dexyl, 2,6-diaza-spiro[3.3]heptyl, 2,7-diaza-spiro[4.4]nonyl, 2,6-diaza-
spiro[3.4]octyl, 3,9-diaza-spiro[5.5]undexyl, 2,8-diaza-spiro[4.5]dexyl va cdc nhoém
tuong tu.

Céc vi du khéc nita 12 cac ciu tric duge minh hoa duéi day, ma cé thé duoc gén

vao thong qua timg nguyén tir mang hydro (d6i 14y hydro):

0O
o O e O
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Dinh nghia trén day vé heteroxyclyl ciing ap dung néu heteroxyclyl 1a mét phin
ctia nhoém khéc nhu trong heteroxyclylamino hogc heteroxyclyloxy chang han.
Néu hoa tri tu do cua heteroyclyl dugc lam no, thi thu dugc nhém di vong.

Thuat ngit heteroxyclylen ciing thu dugc tir heteroxyclyl dd duge xéc dinh trén
day. Heteroxyclylen, khong gidng heteroxyclyl, 13 héa trj hai va yéu ciu hai déi tac lién
két. V& hinh thirc, hoa tri thir hai thu dugc bang cach loai bd nguyén ti hydro ra khéi

heteroxyclyl. Cdc nhém tuong Urng vi du la:

N—
piperidinyl va " hodc
2,3-dihydro-1H-pyrolyl va " hodc
LN
H va cadc nhom tuong tu.

Pinh nghia trén day vé heteroxyclylen ciing 4p dung néu heteroxyclylen 1a mot
phén ctia nhém khac nhu trong HO-heteroxyclylenamino hoic HaN-heteroxyclylenoxy
chéng han.

Heteroaryl biéu thi mdt vong cic nhan thom di vong hodic da vong cic nhan véi

it nhit mot nhan thom khac loai, ma so véi aryl hodc xycloalkyl (xycloalkenyl) twong
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ting thi chira, thay cho mét hodc nhidu nguyén tir cacbon, mot hodc nhidu nguyén tir
khéc loai giéng nhau hodc khac nhau, dugc chon ddc l4p vé6i nhau trong s nito, luu
huynh va oxy, trong d6 nhém tao ra phai 14 dn dinh vé mit héa hoc. Didu kién tién quyét
ddi véi su c6 mit clia heteroaryl 13 nguyén tir khac loai va hé thom khéc loai. Néu
heteroaryl dugc thé, thi cac thay thé nay c6 thé xay ra doc 1ap v6i nhau, & dang thé mot
14n hozc thé nhiéu 1dn trong mbi trwdng hop, trén tit ca cac nguyén tir cacbon va/hodc
céc nguyén tlr nito mang hydro. Chinh heteroaryl c6 thé duoc lién két 1am phan tir thé
véi phén tir thong qua tirng vi tri thich hgp cla hé nhén, ca cacbon va nito.

Céc vi du v& heteroaryl 1a furyl, thienyl, pyrolyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, pyridyl-N-oxit, pyrolyl-N-oxit,
pyrimidinyl-N-oxit, pyridazinyl-N-oxit, pyrazinyl-N-oxit, imidazolyl-N-oxit, iso-
xazolyl-N-oxit, oxazolyl-N-oxit, thiazolyl-N-oxit, oxadiazolyl-N-oxit, thiadiazolyl-N-
oxit, triazolyl-N-oxit, tetrazolyl-N-oxit, indolyl, isoindolyl, benzofuryl, benzothienyl,
benzoxazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, isoquinolinyl, quinolinyl, quinoxalinyl, xinnolinyl, phtalazinyl, quinazoliny],
benzotriazinyl, indolizinyl, oxazolopyridyl, imidazopyridyl, naphthyridinyl,
benzoxazolyl, pyridopyridyl, purinyl, pteridinyl, benzothiazolyl, imidazopyridyl,
imidazothiazolyl, quinolinyl-N-oxit, indolyl-N-oxit, isoquinolyl-N-oxit, quinazolinyl-
N-oxit, quinoxalinyl-N-oxit, phtalazinyl-N-oxit, indolizinyl-N-oxit, indazolyl-N-oxit,
benzothiazolyl-N-oxit, benzimidazolyl-N-oxit va cdc nhom tuong tu.

Céc vi du khéc nita 13 cac ciu trac duge minh hoa duéi day, ma cé thé duoc gfm

vao thong qua timg nguyén tir mang hydro (d6i 14y hydro):

0
N d 0.0 N H
N o s, & 8. 9%¢° R. R o o
SO adHa
H H
O O S N S .Ss. S O O
O O QOO W

-24-



21662

N

Dinh nghia trén diy vé heteroaryl ciing 4p dung khi heteroaryl 12 mét phan cia
nhém khéc nhu trong heteroarylamino hogc heteroaryloxy, ching han.

Néu hoa tri tu do clia heteroaryl dugc 1am no, thi thu dwgc nhém thom khéc loai.
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Do d6, thuét ngit heteroarylen c6 thé thu dugc tir heteroaryl da dwoc dinh nghia
trén day. Heteroarylen, khong giéng heteroaryl, 1 héa tri hai va yéu cAu hai déi tac lién
két. V& hinh thirc, héa tri thir hai thu dugc bing cach loai bd nguyén tir hydro ra khoi

heteroaryl. Cadc nhém tuong Gng vi du la:

“'b “‘/[S ll‘/@\/” ‘|/@
‘\ N ‘| N " ! “\ N
Al \ H \

\
N
H H y S SO

pyrolyl va hodc hoac hodc va

cac nhom tuong tu.

Pinh nghia trén diy vé heteroarylen ciing 4p dung khi heteroarylen 1a mot phéin
ctia nhém khac nhu trong HO-heteroarylenamino hoic HoN-heteroarylenoxy, ching

han.

Céc nhém hoa tri hai néu trén (alkylen, alkenylen, alkynylen va cdc nhém tuong
tur) con c6 thé 1a mot phan cia cac nhém hdn hop (vi du, HoN-Ciosalkylen- hoic HO-Ci.
salkylen-). Trong truong hop ndy, mét trong s6 cac hoa tri duge 1am no bing nhom da
dugc gin vao (¢ day 1a: -NHy, -OH), sao cho nhém hdn hgp loai nay duge viét theo

cach nhin chung chi 13 phan tir thé hoa tri mét.

Puoc thé c6 nghia 1a nguyén tir hydro ma dugc lién két mot cach truc tiép véi
nguyén tir nay dang dugc xem xét, dugc thé bang nguyén tir khac hoic nhém nguyén
tir khac (phn tir thé). Ty theo cac diéu kién bat ddu (s6 nguyén tir hydro), c6 thé xay
ra viéc thé mot 1an hodc thé nhidu 14n trén mot nguyén tir. Viéc thé bang phén ttr thé cu
thé chi 12 c6 thé néu céc hoa tri cho phép ctia phén tir thé va clia nguyén tir ma dugc thé
twong ‘g véi nhau va viéc thay thé dan dén hop chit én dinh (tirc 1a din dén hop chit
ma khéng duoc chuyén héa mét cach tu phat, vi dy bang cach sép xép lai, tao vong hoic
loai bo).

Cac phén ttr thé hoa tri hai nhu =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR,
=N hodc phz“m tir thé tuong tyu, chi ¢ thé duoc thé trén nguyén t cacbon, trong d6
phan tir thé hoa tri hai =0 con c6 thé 12 phén tir thé trén nguyén tir luu huynh. N6i chung,

viéc thé chi c6 thé dugc thuc hién bing phan tir thé héa tri hai & cic hé nhan va yéu cau
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su thay thé bdi hai nguyén tir hydro ciip doi, tirc 1a cac nguyén tir hydro ma lién két voi
cung nguyén tir cacbon ma dugce 1am no trude khi thay thé. Do d6, su thay thé bing
phin tir thé hoa tri hai chi c6 thé xay ra & nhém -CHa. hodc cac nguyén tir luu huynh

cua hé nhan.

Héa hoc 14p thé/Solvat/Hydrat: trir khi c6 quy dinh khéc, cong thirc cAu triic néu
trong ban mo ta nay hogc trong cac diém yéu ciu bao ho hoic tén héa hoc dé chi chinh
hop chét twong tmg d6, ma con bao ham céc chit hd bién, cac chit ddng phan lap thé,
céc chit ddng phén di cAu hinh quang hoc va cic chét ddng phan di hinh (vi du, c4c chét
ddng phan d6i anh, cac chét ddng phan khong d6i quang, céc chét ddng phan E/Z va cac
chét twong tu), cac chét triét quang, cac hdn hop gdm céc chit déng phan d6i anh riéng
theo cach két hop bat ky, cac hdn hop gdm céc chét ddng phan khong dbi quang, céac
hdn hop gdm cac dang da duge néu trén (ndu c4c dang do6 ton tai) ciing nhur cac mubi,
dic biét 12 mubi duge dung ciia né. Cac hop chit va cac mudi theo sang ché c6 thé c6
mit & dang da duoc solvat héa (vi dy, véi cac dung mdi duge dung nhu vi du nude,
etanol va cdc dung mdi trong ty) hodc & dang chua dugc solvat hoa. N6i chung, nham
cac muc. dich cia sang ché, cac dang chua dugc solvat héa, vi du cac hydrat, dugc xem
la c6 gia tri ngang bang véi cac dang khong solvat héa dugc.

Mubi: thuat ngit "duge dung" duoc dﬁng trong ban mé ta nay dé biéu thi cac hop
chét, cac nguyén liéu, cac dugc phim vi/hoic céc ché phim ma 12 thich hop, theo quan
diém y khoa d3 dugc thira nhan chung, dé str dung ciing véi mo clia ngudi va/hodc mod
cia dong vat va khdng c6 hodc tao ra bat ky lugng du ddc tinh, kich g hogc dép ung
mian dich hodc din dén céc vin dé hodc cac bién chiing khac, tic 1 néi chung tuong
ung voi ty 1€ nguy co/loi ich chép nhan dugc.

Thuét ngit "cac mubi duge dung" lién quan dén cac chét din xuit cla cac hop
chit héa hoc da boc 10, trong d6 hop chat gbe dugc cii bién bing cach bd sung axit hodc
bazo vao. Cac vi du v& mudi dugc dung bao gdm (ma khong chi giéi han &) cac mudi
clia axit vd co hodc axit hitu co 1ién quan dén cac nhém chirc bazo, vi du, cac amin, kim
loai kiém hodc céc mudi hitu co ciia cadc nhém chire axit, vi du, axit carboxyclic, va cac
axit tuong tu. Cac mudi nay bao gf‘)m cu thé 1a axetat, ascorbat, benzensulphonat,

benzoat, besylat, bicacbonat, bitartrat, bromua/hydrobromua, Ca-edetat/edetat,
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camsylat, cacbonat, clorua/hydroclorua, xitrat, edisylat, etan disulphonat, estolat, esylat,
fumarat, gluceptat, gluconat, glutamat, glycolat, glycollylarsnilat, hexylresorcinat,
hydrabamin, hydroxymaleat, hydroxynaphtoat, iodua, isothionat, lactat, lactobionat,
malat, maleat, mandelat, metansulphonat, mesylat, metylbromua, metylnitrat,
metylsulphat, mucat, napsylat, nitrat, oxalat, pamoat, pantothenat, phenyl axetat,
phosphat/diphosphat, polygalacturonat, propionat, salixylat, stearat, subaxetat,
sucxinat, sulphamit, sulphat, tanat, tartrat, teoclat, toluensulphonat, triethiodua, amoni,
benzathin, cloprocain, cholin, dietanolamin, etylendiamin, meglumin va procain. Cac
mubi dugc dung khéc c6 thé dugc tao ra v6i cac cation kim loai nhu nhom, canxi, lithi,
magie, kali, natri, k&m va céc cation tuong tu. (xem ca tai liéu: “Pharmaceutical salts,
Birge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19”).

Cac mubi dugc dung cua sang ché c6 thé dugc diéu ché bat dau tir hop chit gbc
ma mang nhom chirc bazo hodc nhom chure axit, theo cadc phuong phap hda hoc thong
thudng. Néi chung, cic mudi nay c6 thé duge téng hop bing cach cho phan ung véi
dang axit tu do hoic dang bazo tu do ciia cac hop chét nay véi luong vira da cia bazo
hodc axit tuong ing trong nudc hodc dung moi hitu co, vi duy, ete, etyl axetat, etanol,
isopropanol, axetonitril (hodc hdn hgp cuia chiing).

Mudi cua céc axit khac cac axit néu trén, ma 13 hiru dung d6i véi vi du dé tinh
ché hoic tach cac hop chit nay ra khéi hdn hop phan tGng (vi du, trifloaxetat), cling

duoc xem 1a mdt phan ctia sang ché.

Trong cong thirc vi du nhu:

)?
l(\
22

\\X1

chit A c6 chirc niing 1am tén goi ctia nhan dé dé, vi du, chi sy gin nhan nay vao cac
nhan khac.

N

() &)
—
N

hodc hodc

Déi vé6i cac nhém hoa tri hai, trong @6 diéu quyét dinh 13 x4c dinh cac nhém lién
k& nao lién két va véi héa tri nao, cac ddi tac lién két twong ing duge biéu thi trong ddu

ngoic, khi can thiét nham muc dich 1am 3, nhu cic cong thirc duéi day:
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\\ (R1)
N/—</
@ NN |
‘ hoiic (R?)-C(O)NH- hoiic (R?)-NHC(O)-:

Céc nhém hodc cac phén tir thé thuong dugce chon tir nhidu nhém/phén tir thé
khéc nhau véi tén goi twong ing clia nhém (vi du, R?, R® va c4c nhom tuong tu). Néu
nhém nay duoc sir dung mot cach 13p lai dé x4c dinh hop chit theo sang ché & cac phan
khac nhau clia phan ti, thi cAn phai nhé ring cac 14n sir dung khéc nhau cin dugc xem

x¢€t hoan toan ddc 14p vGi nhau.

Luong hitu hidu dé didu tri bénh nhim muc dich ciia sang ché c6 nghia 13 lugng
hop chit ma c6 kha ning tranh dugc céc triéu chimg cia trang thai dau 6m hoic phong
bénh hoic 1am gidm cac triéu chimg nay, hoic kéo dai thoi gian sbng ciia bénh nhan da

dugc diéu tri.

Vi du thwe hién sang ché

Danh muc cac chit viét tat

ACN, CH3CN axetonitril

Boc tert.butoxy carbonyl

DCM diclometan

DIPEA diisopropyletyl amin
DMAP dimetyl-pyridin-4-yl-amin
DMF N,N-dimetylformamit
DMSO dimetylsulphoxit

EDTA axit etylendiamintetraaxetic
EtOAc hodc EA  |etyl axetat
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FCS huyét thanh bao thai bé

h gid

HATU N-[(dimetylamino)-(1H-1,2,3-triazolo[4,5-b]pyridin-1-yl)-
metylen]-N-metylmetan-amini hexaflophosphat N-oxit

HPLC sic ky 16ng cao ap

KOAc kali axetat

LiHMDS lithi hexametyl disilazit

M Mol (phén tir gam)

Min Phut

mL Mililit

MS ph6 khbi

N Puong lugng

NMR phd cong hudng tir hat nhan

PE ete ddu md

PPh3 triphenylphosphin

DIBAL diisobutylnh6m hydrua

RP pha dao

Rpm vong mdi phut

RT hodc rt nhiét d§ trong phong

STAB Natri triaxetoxy bohydrua

TBME tert.butyl metyl ete

TEA trietylamin
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tert bac ba

TFA axit trifloaxetic

THF tetrahydrofuran

tR thoi gian luu [phut]

TRIS tris(hydroxymetyl)aminometan
% trong luong phén trim trong lugng

sat. Béo hoa (no)

Ar thom

Céc dau hiéu khac va cac vu diém theo sang ché s€ trd nén rd rang tir céc vi du
chi tiét hon dudi ddy ma minh hoa bang vi du céc nguyén ly cia sang ché ma khong

gi¢i han pham vi cda nd.
Phan chung

Trir khi duge chi o theo cach khac, tit ca cac phéan tng dugce thuc hién trén cac
thiét bj mua duoc trén thi truong bing cach 4p dung cac phuong phép ma thudng dugce
dung trong cac phong thi nghiém héa hoc. Nguyén lidu ban du 1 nhay véi khong khi
va/hoic hoi 4m duge bao quan trong khi bao vé va cac phan tmg tuong ng va cic Xit

ly twong ng véi chung dugce thuc hién trong khi bao vé (nito hodc argon).

Céc hop chit duoc goi tén theo quy tic Beilstein bing cach sir dung phin mém
Autonom (Beilstein). Néu hop chit dugc thé hién bang ca cong thirc cdu triic va tén
danh phép cta no, thi trong trudng hgp c6 mau thuin céng thirc ciu tric cé tinh chét

quyét dinh.

Séc ky
Séc ky 16p méng dugc thuc hién trén cac dia TLC lam sin chita silicagel 60 trén
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thiy tinh (v&i chit chi thi huynh quang F-254) do Merck san xut.

Phan tich sic ky 10ng cao 4p diéu ché (HPLC) dbi v6i cac hop chit 1am vi du
theo séng ché dugc thuc hién véi cac cdt do Waters san xuét (tén: Sunfire C18 OBD,
10um, 30 x 100mm, bd phén s6 186003971; X-Bridge C18 OBD, 10pm, 30 x 100mm,
bd phéan s6 186003930). Cac hop chit duoc rira giai bang cach st dung cac gradien
H,0/ACN khac nhau, trong d6 0,2% HCOOH dugc bd sung vao nuée (diéu kién axit).
DPéi vai viée séc ky trong céc diéu kién kiém, nudc duge 1am thanh kiém tinh theo cong
thirc sau: Sml dung dich amoni hydro cacbonat (158g vao 11 H,O) va 2ml dung dich

amoniac 32% (uec) dugc pha vi H2O thanh 11.

Phan tich sic ky 16ng cao ap phan tich (theo d5i phan ting) d6i v6i cac chét trung
gian dugc thuc hién véi céc cft do Waters va Phenomenex san xuét. Thiét bi phén tich

con dugc cung cip véi chét phat hién khéi trong mdi truong hop.
Phé khéi HPLC/do phd bang UV

Thoi gian luu/MS-ESI* @& xac dinh tinh chét cta cic hop chét 1am vi du theo
sang ché duoc tao ra bang céach st dung thiét b sic ky 1ong cao ap-phd khéi (HPLC-
MS) (séc ky 16ng cao &p véi chit phat hién khéi) do Agilent san xuét. Cac hgp chit ma
rira giai tai pic nap dugc cho la c6 thoi gian luu tiw = 0.

Phuong phép séc ky 1ong cao 4p (HPLC)-diéu ché

Séc ky 16ng cao 4p diéu ché 1

HPLC: Bom 333 va bom 334
Cot: X-Bridge C18 OBD ctia Waters, 10um, 30 x 100mm, bd phén s6
186003930

Dung mdi: A: 10mM NH4HCOj3 trong H20; B: Axetonitril (loai HPLC)
Do: UV/Vis-155
Luru tée: 50ml/phut

Gradien: 0,00 phut dén 1,50 phut:1,5% B
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1,50 phut dén 7,50 phut:thay dbi
7,50 phat dén 9,00 phit:100% B

Séc ky 16ng cao ap diéu ché 2

HPLC: Bom 333 va bom 334
Cot: SunFire C18 OBD cia Waters, 10pm, 30 x 100mm, bd phén )
186003971

Dung méi: A: H20 + 0,2% HCOOH; B: Axetonitril (loai HPLC) +

0,2% HCOOH
Do: UV/Vis-155
Flow: 50ml/phit

Gradien: 0,00 phut dén 1,50 phut:1,5% B
1,50 phut dén 7,50 phut:thay dbi

7,50 phut dén 9,00 phuit:100% B

Phuong phép HPLC-phén tich

LCMSBASI
HPLC: Seri Agilent 1100
MS: Agilent LC/MSD SL
Cot: Phenomenex Mercury Gemini C18, 3pm, 2 x 20mm,

B phén s6 00M-4439-B0-CE

Dung mé6i: A: 5mM NHsHCO3/20mM NH3 trong H20; B: Axetonitril (loai
HPLC)

Do: MS: Kiu duong tinh va kiéu 4m tinh
Khoéng khéi luong: 120 dén 900 m/z
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Luu téc: 1,00ml/phut

Nhiét d6 cot: 40°C

Gradien: 0,00 phut dén 2,50 phit:5% > 95% B
2,50 phut dén 2,80 phut:95% B

2,81 phut dén 3,10 phit:95% > 5% B

FECBS5
HPLC: Seri Agilent 1100/1200
MS: Agilent LC/MSD SL
Cot: X-Bridge C18 OBD cua Waters, Sum, 2,1 x 50mm

Dung méi: A: SmM NH4HCO3/19mM NHj3 trong H20; B: Axetonitril (loai
HPLC)

Do: MS: Kiéu dwong tinh va kiéu 4m tinh

Khoang khéi lugng: 105 dén 1200 m/z

Luu tbc: 1,20ml/phit

Nhiét d6 cot: 35 °C

Gradien: 0,00 phut dén 1,25 phut:5% - 95% B
1,25 phut d&én 2,00 phut:95% B

2,00 phut dén 2,01 phut:95% = 5% B

FECBM3ESI
HPLC: Seri Agilent 1100/1200
MS: Agilent LC/MSD SL
Cot: X-Bridge C18 OBD cua Waters, Spm, 2,1 x 50mm
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Dung moéi: A: SmM NH4sHCO3/19mM NH3 trong H>O; B: Axetonitril (loai
HPLC)

Do: MS: ESI da kiéu kiéu duong tinh va kiéu 4m tinh
Khoang khéi lwong: 105 dén 1200 m/z
Luu tdc: 1,20ml/phut
Nhiét do cia cdt: 35°C
Gradien: 0,00 phat dén 1,25 phit:5% = 100% B
1,25 phut dén 2,00 phiit:100% B

2,00 phut dén 2,01 phut:100% = 5% B

VAB

HPLC: Seri Agilent 1100/1200

MS: Agilent LC/MSD SL

Cot: X-Bridge BEH C18 cua Waters, 2,5um, 2,1 x 30mm XP

Dung méi: A: SmM NHsHCO3/19mM NH3 trong H,O; B: Axetonitril (loai
HPLC)

Do: MS: Kiéu duong tinh va kiéu am tinh
Khoang khbi lwong: 100 dén 1200 m/z
Luu tdc: 1,40ml/phut
Nhiét d0 cta cot: 45°C
Gradien: 0,00 phut dén 1,00 phut:5% -> 100% B
1,00 phut dén 1,37 phit:100% B
1,37 phut dén 1,40 phut:100% > 5% B

FA-8
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HPLC-MS:

Cot:
Dung mbi:

Do:

21662

Waters — Alliance 2996
Symmetryshield C18, Spm, 4,6 x 250mm
A: H>O + 0,1% TFA; B: Axetonitril (loai HPLC)

MS: Kiéu duong tinh va kiéu 4m tinh

Khoang khéi lugng: 100 dén 1200 m/z

Luu toc:

1,00ml/phut

Nhiét do cua cot: 25 °C

Gradien:

FSUN2
HPLC:
MS:

Cot:
Dung moi:

Do:

2,00 phut dén 8,00 phut:20% - 80% B
8,00 phat dén 19,00 phut: 80% B

19,00 phut dén 20,00 phit: 80% = 20% B

Seri Agilent 1100/1200

Agilent LC/MSD SL

SunFire C18 cua Waters, Sum, 2,1 x S0mm

A: H,0 + 0,2% axit formic; B: Axetonitril (loai HPLC)

MS: Kiéu duong tinh va kiéu 4m tinh

Khoang khéi lwong: 105 d¢én 1200 m/z

Luu toc:

1,20ml/phut

Nhiét d6 cua cot: 35°C

Gradien:

0,0 phut: 5% B
0,0 phut dén 1,50 phat: 5% = 95% B

1,50 phut dén 2,00 phut:95% B
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2,00 phit dén 2,01 phit:95% = 5% B

Diéu ché cac hop chét theo sang ché

Céc hop chét theo sang ché dugc didu ché theo cac phuong phap tdng hop dugc
boc 16 trong ban md ta ndy, trong d6 cac phan tir thé c6 cong thirc chung c6 nghia da
néu trén. Cac phuong phap nay dwgc du dinh minh hoa sang ché, ma khéng giéi han
d6i tugng ctia n6 va pham vi cia cac hop chét dugc yéu ciu bao ho theo cac vi du nay.
Khi viéc didu ché cac hop chét ban dau khong dugce boc 19, chiing c6 thé mua dugc d&
dang trén thi trudng hodic c¢6 thé duge didu ché theo cach twong tw nhu cic hop chét da
biét hodc cac phuong phap duogc bdc 16 trong ban md ta nay. Cac chét da dwoc boc 16

trong céc tai liéu dugc diéu ché theo cac phwong phap tdng hop da dwoc cong bd.

Trir khi ¢6 quy dinh khac, cac phan tir thé R1 dén R3 trén céc so dd phan tng

duéi day 1a nhu dugce xac dinh trong ban mo ta va cac di€m yéu cau bao hd.

Quy trinh téng hop chit trung gian then chdt c6 cong thirc J tir nguyén liéu ban

déu c6 cOng thirc A dugc minh hoa trén So dd 1.

Sodd 1
(0]
(o} [e]
F
H,N—NH, H F%O&F HN)S(
N Ne, FFoF " \H F
N. _ClI B A NH D Ny NH' F
CC — U X
~
~
N el N~ Cl N cl
A (o4 E
o’[}ol
Br
0 F 0
- (o]
N F
N " S
NN | N NH N NHF F
L 00— X
= —
Br N Cl Br N cl Br N/ ol
J H G
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Bét dau tir hop chét c6 cong thirc A, phan tng thé thom 4i nhan c6 thé dugc ap
dung dé dua hydrazin c6 céng thirc B vao, ma din dén hop chit c6 cong thire C. Hop
chét c6 cong thirc G ¢6 thé dugc tdng hop bang cach ap dung phan tng amit hoa véi
hop chét ¢ cong thirc D, tiép theo 1a brom héa bing hop chit c¢6 cong thirc F. Sau khi
phén cét amit va déng nhén bang chit din xut ciia orthoeste c6 cong thirc I, ¢6 thé thu

dugc chit trung gian trung tdm c6 cong thirc J.

Quy trinh tdng hop cac hop chét c6 cong thire I dén IIT tir chét trung gian then

chét c6 cdng thirc J duge minh hoa trén So db 2.

So do 2
NH,
R1 R1 R1 H
=N N=N =N ®\/N\R. AN
3 p—
N N N N NN Q NN
JI Z /[ /:[ HO | Pz | I
Br~ N cl Br” N~ “R2 N~ “R2 N R2
K © M Ar\ N\
R,
OH
R3—B (1)
L OH
RA
R1 =N
}:’N\ NN
NN |
| H 2 ‘
/E /:[ N" R2
R3 N R2 _OH
o N Nl
0] O HN.
Rs‘" 2 R3
o R3“ P
R1
"
\
NN
| ~
- Nﬁ/EN R2
@ N\
\§/N\
R,

Gbc R2 ¢6 thé dugc dua vao thong qua phan tng thé thom 4i nhan bang cach sir
dung amin, rugu, thiol hodc i nhén carbo (vi dy, dietylmalonat) tuong ing dé tao ra

chét trung gian c6 coéng thic K.
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Céc hop chét c6 cong thirc I cudi ciing dwoc téng hop bat diu tir chit trung gian

c6 cong thire K va 4p dung phan ing Suzuki véi céc axit boronic cé cong thirc L.

Chét trung gian c6 cong thirc M, ma dugc tdng hop tir hop chét c6 cong thirc K
bang cach 4p dung phan tmg carbonyl héa duge xuc tac bing paladi, 1a chét trung gian

trung tdm d6i véi cac hop chét cudi cling ¢ cong thic II va cong thirc I11.

Chét trung gian c6 c6ng thirc M duge ngung tu véi cac diamin thom/thom khac loai c6

cbng thirc Q tao ra cac hop chét cudi cling ¢ cong thic I11.

Viéc khir axit ¢ cong thirc M va oxy héa lai rugu twong tng dan dén chét trung gian
c6 cong thirc N, ma dugce ngung tu véi oxim c6 cong thirc O va amin cé cdng thirc P

thanh cac hop chét cudi cling c6 cong thirc II.

Diéu ché chit trung gian c6 cong thirc J-1

6-bromo-8-clo-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin c6 cOng thirc J-1

w;N

\

NN
J DL

Br N Cl

So dd phan ung:
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B-1

H, N % & j}(F

EtOH, 25 °C

EI "
[ I (hiéu suét: 75%) THF 0c [ I

(hiéu sudt: 100%) N

C-1 E-1 . Ao

N
i
(hiéu suét: 13%) B E.q
DCM; -40 °C
(0]
o
—N\ —~0 |1 H, HCI; EtOH
NN _130°c 100 °C
|
Br/[N/ (h1eu suat: 28%) (hleu suét: 88%)
J-1
H-1 G-1

2-clo-3-hydrazinylpyrazin c6 cong thuc C-1
H
No_ N
P
N~ ~cl

2,3-diclopyrazin c6 cong thuc A-1 (15g; 100,68mmol) va hydrazin hydrat 65%
(15,509ml; 201,37mmol) dugc hoa tan trong 45ml etanol va khudy trong thoi gian 1 gidy
& nhiét d6 80°C. Trong khi 1am ngudi, chat két tia dwgc tao ra. N6 dugc tao huyén phu
dac v6i lugng nhéd nudce va loc bd. N6 dugce rira béng nudce va sau dé duoc séy kho dé

tao ra san pham.
Hiéu sut: 93% (13,6g; 94,07mmol)

HPLC-MS: M+H)" = 145/147; twu = 0,34 phut; phwong phap FECBS
N'-(3-clopyrazin-2-yl)-2,2,2-trifloaxetohydrazit c6 cong thirc E-1
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2-clo-3-hydrazinylpyrazin c6 cong thirc C-1 (15,6g; 108mmol) dugc tao huyén
phil ddc trong (300ml) THF va 1am ngudi trong bé nuéc da dén -5°C. Trifloaxetic
anhydrit (17ml; 118mmol) con dugce hoa tan trong 300ml THF va dugc nho giot tir tir
vao dung dich diu tién. Sau 1 gid, hiu hét THF dugc lam bay hoi, tiép d6 luong nhé
nuée duge bd sung vao va hdn hop nay duge chiét bang DCM. Lép hitu co duge lam
kho trén MgSO4 va 1am bay hoi dén kho.
Hiéu suét: 100%

HPLC-MS: (M+H)* = 241/243; ti = 1,31 phut; phuwong phap FSUN2

N'-(5-bromo-3-clopyrazin-2-yl)-2,2,2-trifloaxetohydrazit c6 cong thirc G-1

(0]
H
N N F
] A
~ F F
Br N Cl

N'-(3-clopyrazin-2-yl)-2,2,2-trifloaxetohydrazit c6 cong thuc E-1 (19,5g;
81,1mmol) dugc hoa tan trong 300ml khan DCM va 1am lanh dén —40°C. Sau d6, NBS
(18,8g; 105mmol) duoc bd sung vao va khudy trong thdi gian 1 gid. Dung dich nay
duoc pha lodng bang nude va chiét bing DCM. Tiép d6, 16p hitu co dugce tinh ché theo
phwong phép sic ky cuc nhanh: cHex/(EtOAc/CH3COOH= 9/1) = 80%/20% dén 70%
/30% trong 10 14n thé tich cia cot.

Hiéu suét: 11% (2,83 g; 8,859mmol)

HPLC-MS: M-H) =317/319/321; tiu = 1,79 pht; phuong phdp FSUN2

5-bromo-3-clo-2-hydrazinylpyrazin c6 cong thirc H-1
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H
N N<
L™
—

Br N Cl
N'-(5-bromo-3-clopyrazin-2-yl)-2,2,2-trifloaxetohydrazit c6 cong thic G-1
(1,59g; 4,97mmol) dwoc hoa tan trong 30ml EtOH va xtt Iy bang 3ml dung dich HCI
dam dic. Dung dich nay dugc khudy trong thoi gian 2 gid & 100°C. H3n hop phan tmg
duoc 1am ngudi, pha lodng bing nuéc va sau d6 o6 pH dugc didu chinh dn 8 bing

dung dich NaHCO3 béo hoa. nuéc pha duoc chiét bang EtOAc, 16p hitu co duge lam
khd trén MgSO4 va 1am bay hoi dén kha.

Hiéu suét: 71% (945mg; 3,51 mmol)

HPLC-MS: (M-H)" = 221/223/225; tum = 1,32 phiit; phuong phap FECB5

6-bromo-8-clo-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin c6 cdng thirc J-1

o
\
NN
J e
Br N Cl

5-bromo-3-clo-2-hydrazinylpyrazin c6 cong thirc H-1 (945mg; 3,5 1mmol) duoc
hoa tan trong 12ml trimetyl orthoaxetat va lam tdng nhiét do dén 130°C trong thoi gian
1 gi¢. Dung dich nay dugc pha lodng bang nude va chiét bing EtOAc. Sau do, 16p hitu
co dugc tinh ché theo phuong phap sic ky cuc nhanh: cHex/EtOAc = 70%/30% dén
55%/45% trong 10 14n thé tich cot.

Hiéu suit: 71% (824mg; 3,33mmol)
HPLC-MS: (M+H)* = 247/249/251; twu = 1,23 phiit; phuong phap FECBS

Diéu ché chit trung gian c6 cong thirc K-1
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tert-butyl 4-({6-bromo-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin-8-yl }amino)piperidin-1-

carboxylat

N
NN
P

N
OAO

A

6-bromo-8-clo-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin c¢6 cong thic J-1 (3,24g;
13,1immol), 4-amino-1-boc-piperidin (5,24g; 26,2mmol) va bazo hiinig (2,44ml,
14,4mmol) dwgc hoa tan trong 30ml THF va khudy trong thoi gian 16 gidr & nhiét do
25°C. Hn hop phan ng nay dugc pha lodng bang nudc va chiét bang EtOAc. Lép hitu

co dugce tach va 1am khd trén MgSOs va 1am bay hoi dén khs.

Hiéu sut: 98% (6,60g; 12,8mmol)

HPLC-MS: (M+H)" = 411/413; ti = 0,88 phut; phuong phap VAB
Diéu ché chit trung gian c6 cong thirc K-3

6-bromo-3,8-dimetyl-[1,2,4]triazolo[4,3-a]pyrazin c6 cong thic K-3

¥

N
\
/N

AL

Xezi cacbonat (7,25g; 22,3mmol) duoc tao huyén phit trong 5ml NMP. Di-tert-
butyl malonat (4,80g; 22,3mmol) dugc bb sung vao huyén phii nay va hén hop thu duoc
dugc khudy trong thoi gian 30 phut & 25°C. Cudi clng, 6-bromo-8-clo-3-metyl-
[1,2,4]triazolo[4,3-a]pyrazin c6 cdng thuc J-1 (1,00g; 4,04mmol) dugc bd sung vao va
hén hop phéan tmg nay dugc khudy trong thoi gian 18 gis & nhiét d6 25°C. Hon hop
phén tmg nay dugc xir Iy bing dung dich nuéc HC1 IN dén khi tri s6 d6 pH thép hon 5
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va sau d6 dugc chiét bing DCM. Lép hitu co dugc tach va 1am kho trén MgSO4 va duge
1am bay hoi dén kho.

Chét trung gian thd dugc tinh ché bing cach 4p dung phwong phap sic ky dao
pha (phuong phap séc ky 1ong cao ap didu ché2). Chét trung gian dwgc hoa tan trong
5ml DCM va 5ml TFA va khudy trong thoi gian 16 gid & 40°C. Hdn hop phan ung dugce
1am bay hoi va san phim thé dugc tinh ché bang cach 4p dung phwong phép sic ky dao
pha (phuong phép sic ky 16ng cao 4p didu ché2).

Hiéu sult: 15% (138mg; 0,6 1mmol)

HPLC-MS: (M+H)" = 227/229; tiw = 0,47 phut; phuong phép VAB

Céc chit trung gian c6 cong thirc K-2 dugc tdng hop theo quy trinh 4p dung dbi

v6i hop chét c6 cong thirc K-1 va d6i v6i hop chét c¢6 cong thirc K-3.

MS M+H)"; N h
o , Phuong phap
# Cau trac tiu sdc ky 16ng cao ap HPLC
[phut]
=
4N M+H=242/244;
. l VAB
_ ti= 0,59
Br~ N TH
fN\N M+H=227/229;
K3 N, VAB
i /I tiw= 0,47
Br N
_._N\
N_ N M+H=256/258,;
K-4 | I VAB
B N NH tn= 0,64
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MS (M+H)";
T , Phuong phéa
# Cau tric tiw sdc Ky 10ng cao ap HPLC P
[phut]
=
NN M+H=270/272;
o 0T s
Br N/ /’t th™ 0,69
%—N
\
N~ N
K-6 )I /I M+H=298/300; VAB
Br N NH

&

Diéu ché chét trung gian c6 cong thirc M-1

Axit  8-({1-[(tert-butoxy)carbonyl]piperidin-4-yl}amino)-3-metyl-[1,2,4]triazolo[4,3-

aJpyrazin-6-carboxylic c6 cong thirc M-1

N
NN
P
o L,
(o]

A

0" °0

P

tert-butyl 4-({6-bromo-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin-8-yl }amino)-
piperidin-1-carboxylat c6 cdng thirc K-1 (1,85g; 3,59mmol), san phdm cong diclo[1,1°-
bis(diphenylphosphino)feroxen] paladi (II) diclorometan (310mg, 0,38mmol) va
trietylamin (910mg; 8,99mmol) dugc hoa tan trong 10ml metanol va 10ml NMP. Hén
hop phan tmg nay dugc khudy trong thoi gian 3 git & 70°C va 4p sut CO 2 bar (200kPa).
Hon hop phan ung nay dugc pha loang bang nude va chiét bang EtOAc. Lop hitu co
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duoc tach va 1am kho trén MgSO4 va 1am bay hoi dén kho. San phim thé dugce tinh ché
bang cach ap dung phuong phap sic ky 1ong cao ap diéu ché 1. Chét trung gian nay
duoc hoa tan trong 20ml THF va xir Iy bing 10ml dung dich nwée LiOH IN. Sau 1 gid,
hén hop phan tmg dugc pha loing bing nudc va chiét bang DCM. Lép hitu co dugce
tach va 1am kho trén MgS04 va 1am bay hoi dén kho.

Hiéu suit: 72% (976mg; 2,59mmol)

HPLC-MS: M-H) = 375; tiu = 0,88 phut; phuong phap FECBS

Chét trung gian c6 cong thirc M-2 va chét trung gian cong thirc M-3 dugc tdng
hop theo cac quy trinh d6i v6i hop chit c6 cong thirc M-1.

, MS (MAH)" ,
# Cau trac ) Phuong phap
ti Sc ky 10ng cao ap [phut] HPLC
N e M+H=208;
| I VAB
tiwe= 0,0
N
\
N

N~
7([ I M+H=193: tiw= 0,0 VAB
N

—N
\
N M+H=222;

| ’ VAB
NH tn= 0,0
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MS (M+H)";

# CAu tric , Phuong phéap
twu Sdc ky 1ong cao &p [phut] HPLC
\>::N\
NN M+H=236;
M-5 HO | P VAB
N~ “NH tw= 0,0

| M+H=264;
M-6 HO N7 VAB
H th= 0 s 0

Diéu ché chét trung gian c¢6 cong thirc L-1

Axit (1-metyl-5-phenoxy-1H-pyrazol-4-yl)boronic

Phenol (30,3g; 322mmol) dugc hoa tan trong DMA va K2COs3 (88,9g; 643mmol)
duoc bd sung vao timg phan. N6 dugc khudy trong thoi gian 10 phut, sau d6 etyl este
cua axit 5-bromo-1-metyl-1H-pyrazol-4-carboxylic (50,0g; 215mmol) dugc nhéd giot
vao hdn hop phan tng va 1am ting nhiét 4 dén 140°C trong thoi gian 16 gid. Dung
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dich axit xitric 10% dwgc bd sung vao va chiét bang DCM. Lép hitu co dugc rira bing

natri bicacbonat va nwéc mubi, sau d6 dugc siy kho va tinh ché théng qua cot séc ky.
Hiéu sut: 43% (22,5g; 91,37mmol)

HPLC-MS: (M+H)" = 247, tin = 3,50 phat; phuong phap LCMS FA-8

Axit 1-metyl-5-phenoxy-1H-pyrazol-4-carboxylic

Etyl este cia axit 1-metyl-5-phenoxy-1H-pyrazol-4-carboxylic (22,6g;
91,4mmol) dugc hoa tan trong THF/MeOH (theo ty 1€ 1/1) va LiOH trong nuéc (7,67g;
183mmol) dwoc bd sung vao. Sau 16 gidy, & nhiét 39 mdi trudng hdn hop phan tng dugc
rira bing EtOAc. Lép nude dugce axit hoa bang dung dich HCI IN va chiét bing EtOAc.

L6p hitu co dugce siy kho va 1am bay hoi.
Hiéu suét: 80% (16,0g; 73,3mmol)

HPLC-MS: (M+H)" = 219; tin = 2,88 phit; phuong phdp LCMS FA-8

1-Metyl-5-phenoxy-1H-pyrazol-4-ylamin
NH,

(o]
(ﬁ/ \@
N—N

\

DIPEA (37,4g; 290mmol) va diphenylphosphoryl azit (41,6g; 151mmol) dugc
bd sung vao hdn hop di duoc khudy gbm axit 1-metyl-5-phenoxy-1H-pyrazol-4-
carboxylic (16,0g; 73,3mmol), t- BuOH (51,2g; 691mmol) trong 1,4-dioxan trong khi

quyén argon. Sau 10 phit & nhiét do mi trudng, hon hgp ndy duge lam néng dén 110°C
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va khudy trong thoi gian 3 giod. Dung mdi dugc 1am bay hoi va nguyén li€u tho dugc
tinh ché theo phuong phép sic ky cot. Hop chét nay dugc hoa tan trong DCM va xtt ly
bang 4M HCl trong 1,4-dioxan. N6 dugc khudy trong thoi gian 2 ngay ¢ nhiét do moi
truong. Dung mdi dugc 1am bay hoi va cin duge hoa tan trong nuéc va rira bang EtOAc.
Lép nuée duge kidm héa bing dung dich nuée NaHCO; va chiét bang EtOAc. Lép hitu

co dugc sdy kho va c6 dén kho.
Hiéu suét: 32% (16,0g; 73,3mmol)

HPLC-MS: M+H)* = 190; tiu = 2,32 phut; phwong phap LCMS FA-8

4-lodo-1-metyl-5-phenoxy-1H-pyrazol
|
(0]
X &
N—N
\

1-Metyl-5-phenoxy-1H-pyrazol-4-ylamin (4,50g; 23,8mmol) dugc hoa tan trong
H,SO4 va 1am lanh dén 0°C. NaNO, (1,64g; 23,8mmol) dugce hoda tan trong nudce va bd
sung vao hdn hop phan tmg. Hdn hop nay dugc khudy trong thdi gian 1 gid & 0°C, tiép
d6 KI (15,8g; 95,1mmol) dwoc bd sung vao trong khi khudy manh va 1am 4m dén nhiét
d6 mai trudng trong thoi gian 30 phit. Hon hop nay duge xir Iy bang nudc va trung hoa
bing dung dich NaHCOj; bdo hoa. Lép nude duge chiét bing DCM, sdy kho va tinh ché
theo phurong phap séc ky cot.
Hiéu suét: 38% (2,70g; 8,99mmol)

HPLC-MS: (M+H)" = 301; tin = 3,74 phiit; phuong phép LCMS FA-8

Axit (1-metyl-5-phenoxy-1H-pyrazol-4-yl)boronic
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HO.__OH
B
0
\
4-Iodo-1-metyl-5-phenoxy-1H-pyrazol (862mg; 2,75mmol) dugc hoa tan trong
15ml THF r4t khan va 1am lanh dén -78°C. Sau d6, n-BuLi (1,80ml; 2,88mmol; 1,6mol/l
trong hexan) va triisopropyl borat (982,28mg; 5,22mmol) dugc b sung vao. Hdn hop

nay dugc khudy trong thoi gian 1 gid. Hdn hop phan tng dugc toi bang 1ml nudc va

tinh ché theo phuong phap séc ky pha dao trong cac diéu kién kiém.
Hiéu suét: 67% (400mg; 1,84mmol)

HPLC-MS: (M+H)* = 219; ti = 1,34 phut; phuong phép FECB5

Diéu ché chét trung gian c6 cong thirc L-2

Axit (5-benzyl-1-metyl-1H-pyrazol-4-yl)boronic

(4-bromo-2-metyl-2H-pyrazol-3-yl)-phenyl-metanol

4-bromo-2-metyl-2H-pyrazol-3-carbaldehyt (1,00g; 5,29mmol) dugc hoa tan
trong 5,0ml THF khan va lam lanh dén —78°C. Phenylmagie clorua 2mol/l (6,61 ml;

13,2mmol) dwgc bd sung vao va hdn hgp phan tng ndy dugc khudy trong thoi gian 1
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git. H3n hop nay dugc 1am 4m dén 0°C va duoc tdi mot cich cin than bing nuéc, sau
d6 dugc chiét bang DCM. Cac 16p hitu co duge gom, 1am khé trén MgSOs va tinh ché

bang cach 4p dung sic ky pha dao trong cac didu kién kiém.
Hiéu suét: 82% (1,16g; 4,35mmol)

HPLC-MS: (M+H)* = 267; tim = 1,59 phit; phuong phép FECBM3ESI

5-Benzyl-4-bromo-1-metyl-1H-pyrazol

(4-bromo-2-metyl-2H-pyrazol-3-yl)-phenyl-metanol (0,50g; 1,87mmol) dugc
xtr Iy bing 3,0ml TFA va trietylsilan (1,49ml; 9,36mmol) va dugc 1am néng dén 50°C
trong thoi gian 16 gio. San phidm dugc tinh ché theo phuong phap séc ky pha dao trong

céc diéu kién axit.
Hiéu suit: 56% (0,26g; 1,06mmol)

HPLC-MS: (M+H)* = 251/253; tiw = 1,71 phut; phuong phap FECBM3ESI

Axit (5-benzyl-1-metyl-1H-pyrazol-4-yl)boronic
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OH
B.
N7 ] OH
\
N
/

5-Benzyl-4-bromo-1-metyl-1H-pyrazol (0,27g; 1,06mmol) dugc hoa tan trong
5,0ml THF khan va 1am lanh dén —78°C. Sau d6, triisopropyl borat (0,46ml; 2,01mmol)
va n-BuLi; 1,6mol/l trong hexan; (0,69ml; 1,1 1mmol) dugc bd sung vao. Hbén hop nay
dugc khudy trong thoi gian 1 gid, trong thoi gian d6 san phim mong mudn duge tao ra.
N6 duge 1am 4m dén 25°C va dugc toi bing nude. N6 dugc tinh ché theo phuong phap

sic ky dao pha bang cach ap dung céc diéu kién kiém.
Hiéu suét: 39% (0,08g; 0,41mmol)

HPLC-MS: (M+H)" = 217; tin = 1,41 phtt; phuong phap FECBM3ESI

Diéu ché chit trung gian c6 cong thirc L-5
Axit (5-benzyl-1-metyl-1H-pyrazol-4-yl)boronic — L-5

PH
\N/N\ B\

OH

So dd phan tng:
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/ ~NS
_N —
S _— 0
o) X
e
L-5-1 L-5-2 L-5-3

IOH s |
\N’N\ B NS
. OH =
L-5 L-5-4

Chét trung gian c6 cong thirc L-5-4 dugc tdng hop theo cic quy trinh di duoc
boc 16 trong tai lidu: “Bioorganic & Med. Chem. Letters 18(2) 509-512 2008”. Dbi véi
quy trinh tdng hop axit boronic ¢6 cbng thirc L-5, cac quy trinh di duoc bdc 16 cho hop
chét c6 cong thirc L-1 va hop chét ¢ cong thirc L-2 duoc 4p dung.

HPLC-MS: M+H)" = 233; ti = 0,73 phit; phuong phap VAB

Chét trung gian c6 cong thirc L-3 va chét trung gian c6 cong thirc L-4 duoc
tdng hop theo cac quy trinh di v6i hop chit c6 cong thirc L-1 va hop chét ¢ cong
thirc L-2.

MS (M+H)";

# CAu triic ) Phuong phép
tiwu sdc ky 16ng cao ap [phut] HPLC
HO,
B—OH
o M+H=217,
L._3 /N\N/ VAB
thn= 0,60
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, MS (M-H)"; :
# Ciu tric ’ . Phuong phap
ti sdc ky 10ng cao ap [phit] HPLC
HO,
B-OH
= M+H=231;
L-4 —N o VAB

t= 0,76

Phwong phép chung dé didu ché cac hop chét c6 cong thic I

6-(3-benzyl-1-metyl-1H-pyrazol-4-yl)-N,3-dimetyl-[1,2,4]triazolo[4,3-a]pyrazin-8-
amin c6 cong thuc I-1

=N

\

N N

1.

N l\llH

Chét trung gian c6 cong thirc G-2 (32mg; 0,13mmol), axit boronic ¢ cong thirc
L-3 (30mg; 0,13mmol), dung dich chtta 70% Cs2COs trong nuée (0,05ml; 0,25mmol)
va Pd[P(t-Bu)s]2 (5mg; 0,01mmol) dwoc tao huyén phit véi THF/NMP = 2/1 (0,3ml) va
suc argon. H3n hop nay duoc khudy & 90°C trong thoi gian 1 gid. H8n hop phan img
thd dugc tinh ché bing cach ap dung sic ky pha dao trong cac diéu kién axit (phuong
phéap: sic ky 16ng cao ap didu ché 2).

Hiéu suét: 33% (0,02g; 0,04mmol)

HPLC-MS: (M+H)" = 417; tiw = 1,05 phiit; phwong phap LCMSBAS]

Theo I-1 c4c hop chét vi du sau dugc tbng hop.
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) MS (M+H)*;
# Cau trac , Phuong phép HPLC
tu sac ky 16ng cao &p [phit]
M-+H=333;
I-1 LCMSBASI
ti= 1,06
,N
NN
|
/ N” > NH M+H= 335;
1-2 N ! LCMSBASI
/ 0 thw= 1,07
,N
NN
(L
/ N” M+H= 321;
I-3 N LCMSBAS!
N tin= 1,09
N
NN
L
N >N NH M-+H=347;
-4 —N_ | LCMSBASI
tin=1,11
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, MS (M+H)*;
# Cau truc . Phuong phép HPLC
tiu sdc ky 16ng cao &p [phut]
=N

NN

L
N N~ NH M-+H= 349;

-5 —N_ | LCMSBASI
0] th= 1 , 12

Phwong phéap chung @& diéu ché cac hop chét c6 cong thirc IT

6-(1-benzyl-5-metyl-4-phenyl-1H-imidazol-2-yl)-N,3-dimetyl-[1,2,4]triazolo[4,3-a]p-

yrazin-8-amin cé cong thure I1-1

¥

=N

N /N

@t
Ns,)iN/ NH
\_n |

3-metyl-8-(metylamino)-[1,2,4]triazolo[4,3-a]pyrazin-6-carbaldehyt
N
NN

L

H

Axit  3-metyl-8-(metylamino)-[1,2,4]triazolo[4,3-a]pyrazin-6-carboxylic ¢6
cbng thirc M-2 (300mg; 1,45mmol) dugc hoa tan trong 2ml THF va dugc xtr ly bing
1M phirc boran-THF (4ml; 4,00mmol). Hon hgp phén ng nay dugc khudy trong thoi
gian 16 gid & 50°C. Sau d6, hdn hop phan tmg dugc lam lanh dén 0°C va dung dich
nuée HC1 1N dugce bd sung vao cho dén khi dd pH 1a thap hon 7.
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Dung dich ndy duoc pha lodng bing DCM, cac 16p hitu co dwoc tach va 1am kho
trén MgSO4. San phim thd dugc tinh ché biang cach ap dung sic ky pha déo (phwong
phap: sic ky 16ng cao ap diéu ché 1). Chét trung gian nay duoc tao huyén phu trong
20ml Clorofom va xir Iy bang Mangan dioxit (350mg; 4,07mmol). H8n hop phan tng
nay duoc khudy trong thoi gian 4 ngay & nhiét d6 50°C. Sau d6, chét lidu rin duoc loc

di va dung moi dugc lam bay hoi.
Hiéu suét: 16% (44mg; 0,23mmol)

HPLC-MS: (M+H)" = 192; ti = 0,52 phiit; phuong phap FECB5

6-(1-benzyl-5-metyl-4-phenyl-1H-imidazol-2-yl)-N,3-dimetyl-[1,2,4]triazolo[4,3-a]p-

yrazin-8-amin c6 cong thurc II-1
N
NN
A
Nﬁ)iN/ NH
\_n |

3-Metyl-8-metylamino-[1,2,4]triazolo[4,3-a]pyrazin-6-carbaldehyt (34mg;
0,18mmol), benzylamin (20ul; 0,18mmol) va 1-hydroxyimino-1-phenyl-propan-2-on
(32mg; 0,18mmol) dugc hoa tan trong 0,6ml axit axetic dugc khudy trong thoi gian 2
gi & 120°C. Hdn hop phén Gng nay dugc xir Iy bing nudc va chiét bing DCM. Lép
hiru co duge 1am kho trén MgSO4 va 1am bay hoi dén kho. Chét trung gian thd duoc
hoa tan trong 20ml THF va xit Iy bing Ra-Ni. H6n hop phan tmg nay dugc khudy trong
thoi gian 2 ngay & 25°C va khi quyén hydro 4 bar (400kPa). Cac nguyén lidu rin duoc
loc bé va san phdm thd duoc tinh ché bing cach 4p dung séc ky pha dao (phuong phap:

sic ky 16ng cao 4p diéu ché 1).

Hiéu suét: 33% (25mg; 0,06mmol)
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HPLC-MS: (M+H)* = 410; tin = 1,17 phut; phuong phép LCMSBAS1

Theo II-1 cac hop chit 1am vi du sau dugc tdng hop.

MS (M+H)"; Phuong phép

# Céu tric ]
tiw séc ky 16ng cao &p [phit] HPLC

|
Ns,/[N/ NH M-+H=410;
11-1 \_n I LCMSBASI
th= 1,17

__N\
NN
A
N=~~">N""NH M+H= 348,;
I1-2 S | LCMSBASI
? tlu'u= 1,09
__N\
NN
L
Nﬁ/[N/ M+H= 333;
I1-3 -&N LCMSBAS]I

% t= 1,11

Diéu ché chit trung gian c6 cong thirc Q-6

N-4-Benzyl-6-(4-metyl-piperazin-1-yl)-pyridin-3,4-diamin c6 cdng thirc Q-6
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XN
|
ZNH

/O@

2,4-diclo-5-nitro-pyridin (250mg; 1,29mmol), benzylamin (153pul; 1,42mmol)
va DIPEA (314pl; 1,94mmol) dugc tao huyén phi trong 1ml NMP va khudy trong thoi
gian 1 gio & nhiét do 25°C. 1-metylpiperazin (159ul; 1,43mmol) dugc bd sung vao
huyén phii nay va hdn hop thu duge dugc khudy trong thoi gian 16 gid & nhiét 46 50°C.
Chét trung gian thd duge tinh ché bing cach 4p dung sic ky pha dao (sic ky long cao
ap didu ché). Chét trung gian nay duogc hoa tan trong 30ml THF va paladi trén cacbon
duge bd sung vao. Hon hop phan tmg nay dugc khudy trong thoi gian 3 gidr & 25°C va

ap suét hydro 4 bar (400kPa). Chét liéu rin duoc loc di va dung mdi dugc lam bay hoi.
Hiéu suét: 48% (184mg; 0,62mmol)

HPLC-MS: (M+H)" = 298; tuin = 0,68 phut; phuong phap VAB

Piéu ché chét trung gian c¢6 cong thirc Q-29

6-(propan-2-yl)-4-N-(pyridin-2-ylmetyl)pyridin-3,4-diamin
N| N
Z SNH
A
| N
2,4-diclo-5-nitro-pyridin (500mg; 2,46mmol), pyridin-2-yl-metylamin (260ul;
2,49mmol) va trietylamin (400p1; 2,82mmol) dugc tao huyén phii trong 1ml NMP va

khudy trong thoi gian 1 gior & 25°C. Hon hop phan ting nay dugc pha lodng bang nudc

va chat k&t tia duoc loc di, rira bang nudc va metanol va say kho.

Hiéu suét: 87% (566mg; 2,14mmol)
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Chét trung gian nay (125mg, 0,47mmol), 2-isopropenyl-4,4,5,5-tetrametyl-[1,3-
,2]dioxaborolan (200pl; 1,06mmol), Cs2CO3 (300mg; 0,90mmol) va Pd DPPF (30mg;
0,04mmol) dugc tao huyén phii vé6i 1,2dimetoxyetan/nuée = 3/1 (10ml) va suc argon.
N6 dugc khudy & nhiét d6 95°C trong thoi gian 1 giod. Hn hop phéan tng thd dugc tinh
ché bang cach 4p dung séc ky pha dao trong cac diéu kién kiém (phuong phép: sic ky

16ng cao ap diéu ché 1).
Hiéu suit: 43% (55mg; 0,20mmol)

Chit trung gian nay (40mg, 0,15mmol) dugc hoa tan trong 10ml metanol va
paladi trén cacbon dugc bd sung vao. Hdn hop phan tmg nay duogc khudy trong thoi
gian 3 gid & 25°C va &p suét hydro 4 bar (400kPa). Chét liéu ran dugc loc di va dung

moi dugc lam bay hoi.
Hiéu suit: 95% (35mg; 0,14mmol)

HPLC-MS: (M+H)" = 242; tiy = 0,68 phut; phuong phap VAB

Céc chit trung gian Q-1 dén Q-39 dugc téng hop theo céc quy trinh d6i véi hop
chét c6 cong thirc Q-6 va hop chit c6 cong thirc Q-29.

MS (M+H)"; Phuong phap

# Cau truc HPLC

ti Séc ky 16ng cao ap [phut]

Q-1 c06 ban trén thi trudng
NH, 4
@E NH M+H=213 )
Q-2 FECBS5
©)\ tiwe= 1,96
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MS (M+H)";

# Chu tric ’ Phuong phép
ti sdc ky 10ng cao ap [phit] HPLC
Cr
: NH M+H=213;
Q-3 FECBS5
©) thw= 1,96
: :NHZ
NH M+H=217,
Q-4 VAB
th™= 0,87
F
Cr
NH M+H=235;
Q-5 VAB
= 0,89
F
F
e
|
Z M+H=298;
Q-6 QN i VAB
AN ©) flew = 0,68
| N
7 M-+H=200;
Q:7 N NH VAB
©) th= 0,69
| ~
M+H=299;
Q-8 @ N~ NH VAR
AN = 0,71
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MS (M+H)7;

# CAu trac ) Phuong phap
ti sdc ky 10ng cao ép [phit] HPLC
/@[NHZ
M+H=284:
Q9 @ " VAB
© ©) o= 0,76
o
M+H=297:
N NH ’
o0 [ FECBS
/N\) ©) tluu= 1’54
H
(0] N
N
| NH,
M+H=309;
Q-1 FECBS
" o= 1,63
. N NH2
©
' Z M+H=313;
N NH s
o [ VAR
o ©)\ o= 0,80
N
|
% M+H=299;
QL @ )" FECBS
AN N = 1,30
| N
NN
|
F M+H=286;
Q14 @ ) VAB
© N = 0,56
| N
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MS (M+H);

# CAu triic ’ Phuong phép
tiwu séc ky 16ng cao ap [phut] HPLC
o
M+H=285;
Q1> Q " VAB
X thu= 0,78
| N
(0]
NH,
M+H=284;
Q-16 NH VAB
thn= 0,72
AN
| N
N| N
N N M+H=304;
QL1765 J VAB
| = tiw= 0,63
F N
N| o NH2
N" N7 S M+H=300;
Q-18 \) VAB
© X thu= 0,66
| N
=
: w N NH,
: Z M-+H=300;
Q-19 @ i VAB
° N tin= 0,66
| N
N| o NH2
SN M+H=244;
Q-20 | ) VAB
N th= 0,59
l ~N
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4 Chu tric MS (M+H)"; Phuong phép
tu SAc Ky 10ng cao ap [phit] HPLC
L
~ M+H=243;
Q-21 “|‘ NH VAR
N = 0,77
' N
NH,
C[NH M-+H=200;
Q-22 VAB
| N thw= 0,70
N
o
M+H=230;
Q-23 C|) )" FECB5
N t= 1,44
| N
NH2
/©iNH M+H=214;
Q-24 VAB
N th= 0,76
I ~N
N NH,
" NH M+H=215;
Q-25 VAB
N thu = 0,20
| N
NNz
|
2 NH M+H=201;
Q-26 VAB
N th= 0,52
| N
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MS (M+H)";

# Chu trac ) Phuong phap
t séc ky 16ng cao ap [phiit] HPLC
S
|
Z
@ NH M-+H=300; .
Q-27 o)
| \N thu = 0,63
7
XM
|
Z M+H=231;
Q-28 ] " VAB
N ™ 0,62
| N
NN
~ NH M-+H=243;
Q-29 VAB
N ™= 0,68
‘ N
z N AN NH2
ol
" 7 M+H=314;
Q30 ON i FECBS
© N tiw™ 1,40
| N
NN
l 7 NH M+H=257,;
Q-31 VAB
X th= 0,72
l N
NN
~ NH M+H=285;
Q-32 VAB
© A tiw= 0,54
| N
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MS (M+H)*;

# Chu tric , Phuong phap
t sdc ky 16ng cao ap [phut] HPLC
NH2
NH M+H=284;
Q-33 VAB
© N th= 0,73
l ~N
NH,
NH M+H=298;
Q34 VAB
© N t= 0,76
| N
NH,
NH M+H=256;
Q-35 VAB
N th = 0,89
I ~N
N7 NH2
|
= M-+H=299;
Q-36 O " FECBS
- | X th= 1,26
~
N
o
M+H=298;
N NH ;
Q-37 NQ ~ VAB
- B tiw = 0,57
~
N
N XN
|
Z M+H=286;
Q-36 O " VAB
N thu = 0,54
| ~
N
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, MS (M+H)"; ,
# Cau tric ) Phuong phéap
tnu séc ky 16ng cao 4p [phut] HPLC

oo
N NH M+H=285,
Q-37 & VAB
N S tig = 0,59
7
N

NN NH,
|
Q38 = NH M+H=215,
. FECBS5
O) thew = 1,24
7
N
e L
|
= M+H=299;
N NH ’
Q-39 (\ VAB
/N\) N thew = 0,55
N~

Phuong phép chung dé diéu ché céc hop chit c6 cong thirc III

N-[6-(1-benzyl-1H-1,3-benzodiazol-2-yl)-3-metyl-[ 1,2,4]triazolo[4,3-a]-
pyrazin-8-yl]-1-metylpiperidin-4-amin c6 cong thirc II1-1

¥

,_N\
NN

A
<

N

N-[6-(1-benzyl-1H-1,3-benzodiazol-2-yl)-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin-8-yl]-

piperidin-4-amin
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=N

\

N N

XL
at
éfﬁ

Axit 8-({1-[(tert-butoxy)carbonyl]piperidin-4-yl}amino)-3-metyl-[1,2,4]-
triazolo[4,3-a]pyrazin-6-carboxylic c6 cong thirc M-1 (238mg; 0,63mmol), bazo Hiinig
(306pl; 1,89mmol) va HATU (264mg; 0,69mmol) duoc hoa tan trong 2ml DMF. Hn
hop phan tmg nay dugc khudy trong thoi gian 10 phut, sau d6 N-benzyl-1,2-
diaminobenzen c6 cong thirc Q-1 (138mg; 0,69mmol) dugc bd sung vao va hdn hop thu
duge duoc khudy thém trong thdi gian 1 gid niva & nhiét d9 25°C. Hon hop phéan Gng
nay duoc pha lodng bang nudc va DCM. Lép hitu co duge tach va 1am kho trén MgSO4
va dung mdi dugc 1am bay hoi. Chét trung gian thé duoc hoa tan trong 4ml axit axetic
va khudy & 100°C trong thdi gian 3 gid. Sau d6, hdn hop phan tmg dugc trung hoa bing
dung dich nuéc NaHCO; va chiét bing DCM. Chét trung gian thd dugc hoa tan trong
10ml DCM va 10ml TFA va khudy trong thoi gian 1 gio & 25°C. Sau d6, hén hop phan
mg dugc trung hoa bing dung dich nudc NaHCOs va chiét bing DCM. Lép hitu co
duge tach va 1am kho trén MgS04 va dung mdi duge 1am bay hoi. San phim thé duoc
tinh ché bang cach 4p dung séc ky pha dao (phuong phép: sic ky 16ng cao ap didu ché
).

Hiéu suit: 33% (93mg; 0,21mmol)

HPLC-MS: (M+H)* = 439; tiu = 0,77 phiit; phuong phap VAB

N-[6-(1-benzyl-1H-1,3-benzodiazol-2-yl)-3-metyl-[1,2,4]triazolo[4,3-a]pyrazin-8-yl]-

1-metylpiperidin-4-amin
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=N

\

N

N
LA
SN%,/EN/ NH
N ﬁj
N
é |
N-[6-(1-benzyl-1H-1,3-benzodiazol-2-yl)-3-metyl-[1,2,4]triazolo[4,3-a]-
pyrazin-8-yl]piperidin-4-amin (93mg; 0,21mmol) dugc hoa tan trong 300l THF, xit ly
bang DIPEA (62pl; 0,29mmol) va formaldehyt (62ul; 0,83mmol). STAB (62mg;
0,29mmol) duge bd sung vao hdn hgp phan tmg nay va hdn hop phan tmg nay duogc

khudy trong thdi gian 2 gio. H6n hop phan tmg thd duoc tinh ché theo phuong phép séc
ky pha dao (phuong phap: sic ky 1ong cao ap diéu ché 1).

Hiéu suét: 60% (58mg; 0,13mmol)

HPLC-MS: (M+H)" = 453; tiwu = 1,19 phiit; phuong phap LCMSBAS|1

Theo III-1 c4c hop chit 1am vi du sau duoc tdng hop.

MS (M+H)*; " "
L ) Phuong phap
# Cau tric tiu sdc ky 16ng cao ap HPLC
[phut]
-N
NN

NJN/ NH M+H=453;
I11-1 @N fj LCMSBAS1

tiww = 1,19
N
é l
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MS (M+H)*; Ph hs
. ) uwong phap
# Cau truc twu sdc ky 16ng cao ap HPLC
[phut]
khéng dbi ximg
j)i M+H=511;
II1-2 LCMSBASI
tmu=:L23
C
o\
N\
khong déi xim, _N
P
Y[N NH M+H=511;
I1-3 @N LCMSBAS]I
d tlu‘u = 1323
C
O\
=N
NN
e
B N NH M+H= 497;
T1-4 GN LCMSBASI
tllru = 1519
sIR¢
O\
=N
NN
e
AN N NH M+H=5 15:
1II-5 @N LCMSBASI
tlu'u = 192
C
F (ONQ
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MS (M+H)*; "
o ) Phuong phép
# Cau tric tiwu séc ky 16ng cao ap HPLC
[phut]
=N
NN
|
N%’/EN NH M-+H= 533;
L6 @’N LCMSBASI
th = 1,22
C§ 5
F F O
=N
NN
NY[N/INH M+H= 370;
L7 T | LCMSBASI
th = 1,14
=N
NN
|
Nﬁ)iN/ NH M+H=469;
.8 = | LCMSBASI1
N/ th = 1,01
(—N
)
/
=N
NN
L
N\W/EN/ M+H= 454,
1.9 \ LCMSBASI
tiew = 1,03
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MS (M+H)*; )
T , Phuong phép
# Cau tric tiw sdc ky long cao ép HPLC
[phit]
_,N\
NN
N\j/[NlNH M+H=371;
I1-10 =] | LCMSBASI1
\ '\1 ; thw = 1,03
=N
NN
|
N\j/[u/ NH M+H= 470;
II-11 N/=§/N | LCMSBASI
N thu = 1,08
(—N
N
/
=N
NN
L
ST N7 NH M-+H= 582;
111-12 QN LCMSBAS1
th = 1,1
X i 1
3 N
O\
=N
NN
|
NN NH M+H=468;
I1-13 LCMSBAS1
thw = 1,06
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MS (M+H)"; h
. ) Phuong phap
# Cau trtc tiw sac ky 16ng cao ap HPLC
[phut]
=N
NN
N\j/[w/ " M+H= 455;
{14 T | LCMSBASI1
e Cﬁ
W
—N
N /\N
»
Mo\ Nﬁ):N NH M+H= 607,
[[I-15 \ N LCMSBASI1
tlu'u = 1904
s 5
o\
=N
NN
N _ M+H=480;
16 H—r\{ \7\1/[N TH LCMSBASI1
% thw = 1,01
=N
N:ff
|
Nﬁ/[N/ 't M+H= 483;
II-17 ~MN VAB
N\ / thw = 0377
(N
W
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MS (M+H); .
. ] Phuong phép
# Cau tric tuu sdc ky 16ng cao ap HPLC
[phut]
=N
NN
P4
I11-18 o O i T
] \ VAB
NQ/ thew = 0,82
(—N
W
/
=N
NN
N Y[N/INH M+H=512;
[I-19 =7 /K LCMSBASI1
] N\ / t]u-u= 1,23
o)
=N
NN
|
Ns NP NH M+H=470;
I11-20 N N LCMSBASI1
\Y / tlu'u= 0384
N O
\ _) N\ /
/
=N
NN
O l
NN NH M+H=469;
II1-21 N | LCMSBASI1
th = 0,88
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MS (M+H)"; Ph b
o , uong phép
# Cau truc tiu séc ky 18ng cao ap HPLC
[phit]

N \j)IN/ ” M+H= 457,
.92 = | ~ LCMSBASI
Ny thw = 0,84
oLs
o _} N\ /

N \W/[N/ ” M-+H= 456;
I11-23 N | LCMSBASI1
thu = 0,88

N
o _) N\ /
,N\
NN
NY[N/ NH MHH=513;
111-24 Né(N 0.8 LCMSBASI
\ / tluu= ’
I ERY
N
o _) N\ /

N\j/[n/ NH M= 455;
II1-25 N | LCMSBASI

W
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-75-



21662

MS (M+H)*; " h
. ) Phuong phép
# Cau tric tiu sdc ky 10ng cao ap HPLC
[phit]
=N
NN
N Y[NINH M-+H= 485;
II1-27 =\ _N /k LCMSBASI
N\, / tluu=0,95
N —
(o_ _} W
e
NN
|
1128 'S J )\ LCMSBASI1
\S tluu = 1302
(N \_/N
o)
F
=N
NN
N JNINH M-+H=499;
I11-29 =\_N )\ LCMSBASI1
N thw = 1,01
S
o _) N
o
NN
N ﬁ/[NlNH M+H=499;
11130 =7 /K LCMSBASI1
] N\ / th = 1301
N C
o W
=N
NN
\ | /I M-+H= 443;
I11-31 LCMSBASI
thu = 1902
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MS (M+H)*; Ph hs
o , uong phéap
# Cau tric twu sac ky 10ng cao ap HPLC
[phut]
=N
NN
N%rl[;J:NH M+H=442;
1L32 T )\ LCMSBASI
thw = 1,10
N AN
=N
NN
NJN/ N M:+H= 399;
I11-33 | )\ LCMSBASI1
tw = 1,06
N AN
=N
NN
N\Y[N/ N M+H= 429;
—_— T )\ LCMSBASI1
thww = 1,06
.__O —
N AN
=N
NN
A NJNINH MHH=413; LCMSBASI
Q/N )\ th = 1:13
Wa
__N\
NN
7/[ l M+H=414;
N N7 NH ’
I11-36 LCMSBASI1
tlu'u = 0992
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MS (M+H)*; "
o ) Phuong phéap
# Cau trac tiwu sdc ky 16ng cao ap HPLC
[phut]
=N
N~
N\W)IN/ NH M= 400;
1137 — )\ LCMSBASI1
Ny tlu'u=0,87
W
=N
NN
|
" N\W/[ N/I)Ni M= 499; LCMSBAS
I- 3N A
N\ / tlu’u= 1302
N —
N
o _} N\ /
=N
NN
| I M-+H= 430;
N N7 NH ’
I11-39 = LCMSBASI1
Ny thu = 0,99
M-+H=442;
I11-40 LCMSBASI1
thw = 1,08
=N
NN
N \j)IN;[NH M+H=513;
— =7 LCMSBASI1
1 NG th = 1,09
N !
o _) \ 7
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MS (M+H)*; b h
o , Phuong phap
# Cau tric twu séc ky long cao ap HPLC
[phut]
M+H= 456;
I11-42 LCMSBASI1
thew = 1,17
M-+H= 484;
11143 LCMSBASI1
tlu’u = 0397
M+H=483;
I11-44 LCMSBASI1
thu = 1,10
M+H= 497,
11145 LCMSBASI1
thew = 1,16
=N
NN
N | N/INH M+H= 455;
I11-46 I /K LCMSBASI
thw = 1,35
Wa
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MS (M+H)"; "
. ) Phuong phap
4 Cau tric ti sdc ky 10ng cao dp HPLC
[phut]
e

X
|
”\Y[N/ " M+H= 470
i ~ | LCMSBASI
\ / th = 0,81
\Cé

|
N\H/EN/ NH M+H= 469,
I11-48 N | LCMSBASI

N \j/[N/ " M+H= 457,
T1-49 = | LCMSBASI
& C%
o\

N~
. JNINH M+H= 456;
III-50 N | LCMSBASI
ti = 0,86
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AlphaScreen trc ché peptit d duoc tetraaxetyl h6a BRD4-H4

MS (M+H)*;
T , Phuong phap
# Cau tric tiwu s3c Ky 10ng cao ap HPLC
[phut]
7/[ I M+H=513;
I1-51 LCMSBASI1
\ / thw = 0,82
{
yN
M+H=442;
I-52 LCMSBASI1
Ny / tu = 0,77
\>::N\
NN
LA
_ NSOV M+H= 470;
IT1-53 N N I LCMSBASI
7 thww = 0,81
X9
WA
/
Céac phuong phép sinh hoc

Thir nghiém nay dugce dp dung dé xé4c dinh liéu cac hop chét ¢6 trc ché tuong tac
gitta vung bromo thir nhit (BRD4-BD1) hoic viing bromo thit hai (BRD4-BD2) cuia

BRD4 va peptit histon H4 d3 dugc tetraaxetyl hoa hay khong.

Céc hop chét dugc pha lodng trong cic dich pha lodng theo bac theo ty 1& 1:5

trong dung dich dém thtr nghiém tr dung dich gbc 10mM trong DMSO (ndng 9 bét
d4u 100pM) trong OptiPlate-384 (PerkinElmer) rdng. Hén hop bao gdm 15nM GST-
BRD4-BD1 protein (c4c axit amin (aa) 44 dén 168) hoic 150nM GST-BRD4-BD2 (céc
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axit amin (aa 333 dén 460) va 15nm duogc biotinyl héa Axetyl-Histon H4 (LysS5, 8, 12,
16) peptit duge diéu ché trong dung dich dém thir nghiém (50mM HEPES d6 pH=7,4;
25mM NaCl; 0,05% Tween 20; 0,1% albumin huyét thanh bd (BSA); 10mM
dithiothreitol (DTT)). 6pl hdn hop niy duge bd sung vao cac dich pha lodng ciia hop
chit nay. Sau d6, 6l hat thé nhan Glutathion AlphaL.ISA da dugc trén so bd va hat thé
cho Streptavidin AlphaScreen do PerkinElmer cung chp (trong dung dich dém thu
nghiém & ndng d6 10pg/ml mbi loai) dugc bd sung vao va cac miu dugc 0 trong thoi
gian 30 phut & nhiét do trong phong trong bong t6i (14c 300 vong/phut). Sau do, tin hidu
dugc do trén may doc da du hidu PerkinElmer Envision HTS bang cach ap dung quy
trinh AlphaScreen ctia PerkinElmer. Mdi dia chira cac d6i chimg am tinh, trong d6 peptit
Axetyl-Histon H4 d3 dugc biotinyl héa va GST-BRD4-BD1 hodc GST-BRD4-BD2
dugc bo ra va thay bing dung dich dém thir nghiém. Céc tri sé d6i chimg 4m tinh dugc
nhap vao 1am tri s co s& thap khi sir dung phan mém GraphPad Prism d tinh. Hon thé
nita, dbi chimg tich cyc (phan tir mdu do JQ1+ véi hdn hop protein/peptit) dugc 14y
bing pipet. Viéc x4c dinh tri s6 ICso duge thuc hién bing cach sit dung phin mém

GraphPad Prism 3.03 (hodc ban cép nhét cta no).

Bang téng két ICso ctia cac hop chét theo séng ché 1am vi dy néu trén

Vidu# | BRD4-BDI | Vidu | BRD4-BD1 | Vidu# | BRD4-BDI

ICso [nM] # ICso [nM] ICso [nM]
I-1 61 -1 7 1I1-28 1
12 41 1I-2 41 1I1-29 9
I3 41 111-3 49 111-30 9
14 18 111-4 8 II1-31 13
I-5 8 1115 9 1I1-32 7
-1 4 111-6 9 m-33 | 20
I1-2 15 1I1-7 22 111-34 45
11-3 31 111-8 9 II1-35 15
111-9 14 111-36 28
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Vidu# BRD4-BD1 | Vi du | BRD4-BD1 | Vidu# | BRD4-BDlI
ICso [nM] # ICso [nM] ICso [nM]

II1-10 18 1I1-37 14
I-11 9 I11-38 17
II-12 7 II1-39 126
II1-13 9 I11-40 18
I11-14 10 I11-41 74
HI-15 3 I11-42 66
II1-16 5 I11-43 34
II1-17 17 I11-44 32
II1-18 26 111-45 69
II1-19 38 I11-46 243
11-20 13 I11-47 12
I1-21 8 I11-48 8
I11-22 3 I11-49 4
I11-23 3 II1-50 5
I11-24 20 1-51 13
II1-25 11 II1-52 31
I11-26 5 I11-53 12
I1-27 10

Trén co s& cua tinh chit sinh hoc, cac hop chét c6 cong thirc chung (1) theo sang
ché, cac chat hd bién, cac chét triét quang, cac chét déng phéan dbi anh, cac chét déng
phén khong d6i quang cta chiing, hdn hop ciia ching va cic mudi ctia tit ca cac dang
néu trén la thich hgp cho muc dich didu tri cac bénh dic trung boi hién tuong nhiém

virut, c4c bénh viém va tang sinh té bao bit thuong, nhu bénh ung thu.
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Vi du, cic bénh ung thu dudi ddy c6 thé duoc diéu tri bang cic hop chét theo
sang ché, ma khong chi gi6i han trong s6 nay: cac khdi u ndo, vi dy, u than kinh thinh
gi4c, u t€ bao hinh sao nhu u té€ bao hinh sao c6 nang 16ng, u té bao hinh sao hinh s¢i
nho, u té bao hinh sao nguyén sinh, u té bao hinh sao phinh to, u té bao hinh sao tu ghép
va u nguyén bao dém, u bach huyét & ndo, di cin & ndo, khébi u tuyén yén nhu khdi u
tuyén yén tiét ra prolactin, khdi u san sinh HGH (hormon sinh truéng & ngudi — human
growth hormone) va khéi u san sinh ACTH (hormon kich thich thugng than), u so hau,
u nguyén bao tily, u mang nfo va u té bao than kinh dém it gai; céc u than kinh (khbi u
tan tao), vi du, céac khéi u ctia hé thin kinh thuc vat nhu u nguyén bao thén kinh giao
cam, u hach thin kinh, u can hach (u t& bao wa crom, u t& bao nhudm crom) va khéi u
tiéu thé canh, cac khdi u trén hé than kinh ngoai bién nhu u thén kinh do cit cut, u xo
thén kinh, u t& bao bao Schwann (u bao Schwann, u bao soi than kinh) va u bao sg¢i thin
kinh 4c tinh, ciing nhu céc khéi u ctia hé than kinh trung wong nhu cac khdi u & ndo va
céc khéi u & tiy xuong; bénh ung thu rudt, vi dy, bénh ung thu bidu mé & truc trang,
bénh ung thu bidu moé & rudt két, bénh ung thu biéu mé & két trang, bénh ung thu biéu
md & hau moén, bénh ung thu biéu md & rudt gia, cac khbiu & rudt non va ta trang; u &
mi mit nhu bénh ung thu day da hoic bénh ung thu té bao day; bénh ung thu tuy hoic
bénh ung thu biéu md & tuy; bénh ung thu bang quang hodc bénh ung thu bidu md &
bang quang; bénh ung thu phdi (bénh ung thu biéu md phé quan), vi du, bénh ung thu
bidu mo6 t& bao nhé & phé quan (bénh ung thu biéu md té bao yén mach) va bénh ung
thu biéu m6 khong phai té bao nhé & phé quan (NSCLC) nhu bénh ung thu biéu mo
tdm, bénh ung thu tuyén va bénh ung thu biéu md té bao 16n & phé quan; bénh ung thu
vi, vi dy, bénh ung thu biéu mo tuyén vl nhu bénh ung thu biéu mo éng thdm nhiém,
bénh ung thu biéu mé keo, bénh ung thu bidu md x4m l4n tiéu thily tai chd, bénh ung
thu biéu mod thé ng, bénh ung thu biéu mo u nang tuyén va bénh ung thu biéu mé u
nhd; u bach huyét khong thudc dang Hodgkin (NHL), vi du, u bach huyét Burkitt, u
bach huyét khong thudc dang Hodgkin di cin thip (NHL) va bénh u sui dang ndm; bénh
ung thu da con hodc bénh ung thu biéu m6 mang trong da con hodc bénh ung thu biéu
md thé; hoi ching CUP (bénh ung thu khong rd cin nguyén - Cancer of Unknown
Primary); bénh ung thu budng tring hodic bénh ung thu biéu mo budng trimg nhu bénh

ung thu dang nhay, bénh ung thu mang trong da con hoic bénh ung thu huyét thanh;
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bénh ung thu tii mat; bénh ung thu 6ng mét, vi dy, khdi u Klatskin; bénh ung thu tinh
hoan, vi dy, u tinh hoan va khong phai u tinh hoan; u bach huyét (sacom bach huyét),
vi du, u bach huyét ac tinh, bénh Hodgkin, u bach huyét khong thudc dang Hodgkin
(NHL) nhu bénh bach cdu bach huyét man tinh, bénh ludi ndi md bach ciu, u té bao
mién dich, u tuong bao (bénh da u tity (MM)), u nguyén bao mién dich, u bach huyét
Burkitt, bénh u stii dang ndm ving chit T, u nguyén bao lympho tu ghép té bao 16n va
u nguyén bio lympho; bénh ung thu thanh quén, vi du, cac khdi u & ddy thanh am, céc
u thanh quén trén thanh mén, & thanh mén va dudi thanh mon; bénh ung thu xwong, vi
duy, u sun xuong, u sun, u nguyén bao sun, u xo dang nhéy sun, u xuwong, u lanh dang
xuong, u nguyén bao xwong, u hat t€ bao wa eosin, u t& bao khéng 15, bénh ung thu sun
ac tinh, sacom xuwong, sacom Ewing, sacom ludi, u tuong bao, ching loan san xo, u
nang xwong & lra tudi vi thanh nién va u nang xwong phinh mach; khéi u & diu va khébi
u & ¢d, vi du, cac khdi u & moi, ludi, san miéng, khoang miéng, 1oi, vom miéng, tuyén
nude bot, cb hong, khoang mili, xoang canh mili, thanh quan va tai gitra; bénh ung thu
gan, vi du, bénh ung thu biéu mé té bao gan hoic bénh ung thu biéu moé té bao & gan
(HCC); bénh bach ciu,, vi du, bénh bach cau cép tinh nhu bénh bach cdu bach huyét
cAp tinh/bénh bach cdu nguyén bao lympho (ALL), bénh bach cdu cép tinh dang tiy
(AML); bénh bach cdu man tinh nhu bénh bach cau bach huyét man tinh (CLL), bénh
bach cAu man tinh dang tiy (CML); bénh ung thu da day hogc bénh ung thu biéu mo
da day, vi du, bénh ung thu tuyén nht, bénh ung thu tuyén hinh dng va ung thu tuyén
dang nhay, bénh ung thu biéu mé t& bao nhin, bénh ung thu biéu md tuyén té bao biéu
md c6 vay, bénh ung thu biéu mé t& bao nhéd va bénh ung thu biéu mé khong biét héa;
u hiic t§, vi du, u hic td lan bé mat, cuc nho, ndt rudi 4c tinh va lién quan dén dinh nét
rudi son; bénh ung thu théan, vi dy, bénh ung thu biéu mo té bao than hoic bénh ung thu
biéu mé té bao than hodc u Grawitz; bénh ung thu thuc quan hodc bénh ung thu biéu
mo & thuc quan; bénh ung thu duong vat; bénh ung thu tuyén tién liét; cb hong bénh
ung thu hoic bénh ung thu biéu mé & hong, vi dy, bénh ung thu biéu mé miii-hau, bénh
ung thur biéu mé miéng-hau va bénh ung thu bidu md hau dudi; u nguyén bio vong mac,
vi du, 4m dao bénh ung thu hodc 4m dao bénh ung thu biéu mo; bénh ung thu bidu mo
tAm, bénh ung thu tuyén, bénh ung thu biéu md tai chd, u hic t§ 4c tinh va sacom; bénh

ung thu biéu mé tuyén gidp, vi dy, nhd, c6 nang va bénh ung thu biéu mo thé tay tuyén
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giap, ciing nhu bénh ung thu biéu md tu ghép; ung thu bidu mé t& bao & xwong song,
bénh ung thu biéu md ba nhon va bénh ung thu biéu mé tAm & da; u tuyén trc, bénh ung

thu & ni¢u dao va bénh ung thu & &m ho.

Céc bénh ung thu duogc wu tién, ma c6 thé duogc diéu tri b%mg cac hop chét theo
sang ché, 14 cac khdi u 4c tinh sinh huyét (bao gdm, nhung khéng chi gi6i han &, AML,
MM), ciing nhu cAc u rin bao gém, nhung khéng chi gii han &, phdi, gan, ruét két,

ndo, tuyén giap, tuy, vi, budng trimg va bénh ung thu tuyén tién liét.

Céc hop chét méi c6 thé duoc ding dé phong ngira, diéu tri ngin han hoic diéu
tri kéo dai cac bénh néu trén, tlly y con két hop véi phép diéu tri bing tia X hoic cac
hop chét khéc “da biét trong linh vuc k¥ thuat nay”, nhu vi du céc chét kim ham té bao
hodic cac chét ddc dbi vai té bao, cac chét uc ché tdng sinh té bao, cdc chét chéng tao

mach, steroit ho#c khang thé.

Céc hop chét c6 cong thirc chung (I) ¢6 thé dugc st dung riéng r& hoic két hop

v6i cac hoat chit khéc theo sang ché, con tiy v két hop véi cac duoc chét khac.

Céc tac nhan hoa tri liéu ma c6 thé duge ding két hop véi cac hop chét theo sang
ché, bao gdm, ma khong chi gi6i han trong sb nay, cic hormon, cic chét twong tu
hormon va cac chét khang hormon (vi dy, tamoxifen, toremifen, raloxifen, fulvestrant,
megestrol axetat, flutamit, nilutamit, bicalutamit, aminoglutethimit, cyproteron axetat,
finasterit, buserelin axetat, fludrocortison, fluoxymesteron, medroxyprogesteron,
octreotit), cac chit ¢rc ché aromataza (vi du, anastrozol, letrozol, liarozol, vorozol,
exemestan, atamestan), cac chét chu vén va cac chét dbi khéang LHRH (vi dy, goserelin
axetat, luprolit), cic chat trc ché ctia cac yéu t6 sinh truéng (cic yéu t6 sinh trudng, vi
du, "yéu tb sinh truéng co ngudn gbc tir tiéu cau" va "yéu t6 sinh trudng té bao gan",
céc chit wre ché vi du 14 cac khang thé "yéu t6 sinh truéng", cac khang thé "thu thé cla
yéu td sinh trudng" va cac chét &c ché tyrosin kinaza, vi du, cetuximab, gefitinib,
imatinib, lapatinib va trastuzumab); cac chét chéng chuyén héa (vi duy, chét khéng folat
nhu metotrexat, raltitrexed, cic chit twong tu pyrimidin nhu 5-floraxil, capecitabin va
gemcitabin, purin va cdc chét twong ty adenosin nhu mercaptopurin, thioguanin,

cladribine va pentostatin, xytarabin, fludarabin); khéng sinh diéu tri khéi u (vi du,
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anthraxyclin nhu doxorubixin, daunorubixin, epirubixin va idarubixin, mitomyxin-C,
bleomyxin, dactinomyxin, plicamyxin, streptozoxin); cac chat dan xuét cua platin (vi
du, cisplatin, oxaliplatin, carboplatin); c4dc tdc nhan alkyl hoa (vi du, estramustin,
meclorethamin, melphalan, clorambuxil, busulphan, dacarbazin, xyclophosphamit,
ifosfamit, temozolomit, nitrosoure, vi du, carmustin va lomustin, thiotepa); cac tadc nhan
chéng gian phan (vi duy, Vinca alkaloit, vi du, vinblastin, vindesin, vinorelbin va
vincristin; va taxan nhu paclitaxel, doxetaxel); cac chat &rc ché topoisomeraza (vi du,
epipodophyllotoxin, vi du, etoposit va etopopho, teniposit, amsacrin, topotecan,
irinotecan, mitoxantron) va céc tdc nhan hda tri liéu khac nhau nhu amifostin, anagrelid,
clodronat, filgrastin, interferon alpha, leucovorin, rituximab, procarbazin, levamisol,

mesna, mitotan, pamidronat va porfime.

Céc dbi tac két hop c6 thé khac 1a 2-clodesoxyadenosin, 2-flodesoxyxytidin, 2-
metoxyoestradiol, 2C4, 3-alethin, 131-I-TM-601, 3CPA, T-etyl-10-
hydroxycamptothexin, 16-aza-epothilon B, A 105972, A 204197, aldesleukin,
alitretinoin, altretamin, alvocidib, amonafit, anthrapyrazol, AG-2037, AP-5280,
apaziquon, apomin, aranoza, arglabin, arzoxifen, atamestan, atrasentan, auristatin PE,
AVLB, AZ10992, ABX-EGF, ARRY-300, ARRY-142886/AZD-6244, ARRY-
704/AZD-8330, AS-703026, azaxytidin, azaepothilon B, azonafua, BAY-43-9006,
BBR-3464, BBR-3576, bevacizumab, biricodar dixitrat, BCX-1777, bleocin, BLP-25,
BMS-184476, BMS-247550, BMS-188797, BMS-275291, BNP-1350, BNP-7787,
BIBW 2992 (afatinib), BIBF 1120 (Vargatef™), axit bleomyxinic, bleomyxin A,
bleomyxin B, bryostatin-1, bortezomib, brostallicin, busulphan, tién duoc chit CA-4,
CA-4, CapCell, calxitriol, canertinib, canfosfamit, capexitabin, carboxyphthalatoplatin,
CCI-779, CEP-701, CEP-751, CBT-1 cefixime, ceflatonin, ceftriaxon, celecoxib,
celmoleukin, cemadotin, CH4987655/R0-4987655, clotrianisen, cilengitit, ciclosporin,
CDA-II, CDC-394, CKD-602, clofarabin, colchicin, combretastatin A4, CHS-828,
CLL-Thera, @ CMT-3  cryptophyxin 52, CTP-37, CP-461, CV-247,
xyanomorpholinodoxorubixin, xytarabin, D 24851, dexitabin, deoxorubixin,
deoxyrubixin, deoxycoformyxin, depsipeptit, desoxyepothilon B, dexamethason,

dexrazoxanet, dietylstilbestrol, diflomotecan, didox, DMDC, dolastatin 10,
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doranidazol, E7010, E-6201, edatrexat, edotreotit, efaproxiral, eflornithin, EKB-569,
EKB-509, elsamitruxin, epothilon B, epratuzumab, ER-86526, erlotinib, ET-18-OCH3,
etynylxytidin, etynyloestradiol, exatecan, exatecan mesylat, exemestan, exisulind,
fenretinit, floxuridin, axit folic, FOLFOX, FOLFIRI, formestan, galarubixin, gali
maltolat, gefinitib, gemtuzumab, gimatecan, glufosfamit, GCS-IO0, chit gay mién dich
G17DT, GMK, GPX-100, GSK-5126766, GSK-1120212, GW2016, granisetron,
hexametylmelamin, histamin, homoharringtonin, axit hyaluronic, hydroxyuré,
hydroxyprogesteron caproat, ibandronat, ibritumomab, idatrexat, idenestrol, IDN-5109,
IMC-1C11, immunol, indisulam, interferon alpha-2a, interferon alfa-2b, interleukin-2,
ionafarnib, iproplatin, irofulven, isohomohalichondrin-B, isoflavon, isotretinoin,
ixabepilon, JRX-2, JSF-154, J-107088, oestrogen dad duogc tiép hop, kahalid F,
ketoconazol, KW-2170, lobaplatin, leflunomit, lenograstim, leuprolit, leuporelin,
lexidronam, LGD-1550, linezolid, lutetium texaphyrin, lometxol, losoxantron, LU
223651, lurtotecan, mafosfamit, marimastat, mecloethamin, metyltestosteron,
metylprednisolon, MEN-10755, MDX-H210, MDX-447, MGV, midostaurin, axit
minodronic, mitomyxin, mivobulin, MK-2206, MLLN518, motexafin gadolinium, MS-
209, MS-275, MX6, neridronat, neovastat, nimesulit, nitroglyxerin, nolatrexed, norelin,
N-axetylxystein, 06-benzylguanin, omeprazol, oncophage, ormiplatin, ortataxel,
oxantrazol, oestrogen, patupilon, pegfilgrastim, PCK-3145, pegfilgrastim, PBI-1402,
PEG-paclitaxel, PEP-005, P-04, PKC412, P54, PI-88, pelitinib, pemetxed, pentrix,
perifosin, rugu perillylic, PG-TXL, PG2, PLX-4032/R0O-5185426, PT-100, picoplatin,
pivaloyloxymetylbutyrat, pixantron, phenoxodiol O, PKI166, plevitrexed, plicamyxin,
axit polyprenic, porfiromyxin, prednison, prednisolon, quinamed, quinupristin, RAF-
265, ramosetron, ranpirnaza, RDEA-119/BAY 869766, cac chét tuong tu
rebeccamyxin, revimid, RG-7167, rhizoxin, thu-MAb, risedronat, rituximab, rofecoxib,
Ro-31-7453, RO-5126766, RPR 109881A, rubidazon, rubitecan, R-flurbiprofen, S-
9788, sabarubixin, SAHA, sargramostim, satraplatin, SB 408075, SU5416, SU6668,
SDX-101, semustin, seocalcitol, SM-11355, SN-38, SN-4071, SR-27897, SR-31747,
SRIL-172, sorafenib, spiroplatin, squalamin, axit suberanilohydroxamic, sutent, T
900607, T 138067, TAS-103, tacedinalin, talaporfin, tariquitar, taxoter, taxoprexin,

tazaroten, tegafur, temozolamit, tesmilifen, testosteron, testosteron propionat,
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tesmilifen, tetraplatin, tetrodotoxin, tezaxitabin, thalidomit, theralux, therarubixin,
thymectacin, tiazofurin, tipifarnib, tirapazamin, tocladesin, tomudex, toremofin,
trabectedin, TransMID-107, axit transretinic, traszutumab, tretinoin, triaxetyluridin,
triapin, trimetxat, TLK-286TXD 258, uroxidin, valrubixin, vatalanib, vincristin,
vinflunine, virulizin, WX-UK1, vectibix, Volasertib (hoac céac chét wrc ché kinaza khac
kiéu polo), xeloda, XELOX, XL-281, XL-518/R-7420, YM-511, YM-598, ZD-4190,
ZD-6474, ZD-4054, ZD-0473, ZD-6126, ZD-9331, ZDI839, zoledronat va zosuquidar.

Céc ché phdm thich hop bao gdm theo Vi du céc vién nén, cac vién nang, vién dat
hau mon, dung dich - dac biét 1a dung dich dé tiém (duéi da, tinh mach, tiém bép - s.C.,
i.v., i.m.) va truyén - cdn ngot, nhii twrong hodc bdt phan tan dugc. Ham luong (céc)
dugc chit nén nim trong khoang tir 0,1% dén 90% trong lugng, t6t hon 14 tir 0,5% dén
50% trong lugng dugc phém nay vé téng thé, tirc 1a véi luong du dé dat dugc khoang
lidu lrgng néu dudi day. Cac lidu luong da néu, néu cin, c6 thé dugc cho ding vai lan

mdi ngay.

Céc vién nén thich hop c6 thé thu duge, vi dy, bing cach tron (cac) hoat chit véi
cac ta dugce da biét, vi du, cac chét pha lodng tro nhu canxi cacbonat, canxi phosphat
hoic lactoza, chit gdy rd nhu tinh bdt ngd hodc axit alginic, cac chét két dinh nhu tinh
bdt hoac gelatin, cac chét 1am tron nhu magie stearat hodc talc va/hodc céc tdc nhan dé
tri hodn vi¢c gidi phong, nhu carboxymetyl xenluloza, xenluloza axetat phtalat, hodc

polyvinyl axetat. Cac vién nén con c6 thé bao gdm vai 16p.

Céc vién nén da dugc bao c6 thé dugc didu ché mot cach twong tng bang cach
bao nhan d3 dugc tao ra theo cach tuong tu véi cac vién nén tir cac chét thuong dugc
dung dé bao vién nén, vi duy, colidon hoic senlac, gom arabic, talc, titan dioxit hodc
duwong. Nhim tri hodn su giai phong hoic tranh hién tuong khong twong thich, nhan con
¢6 thé gdm nhidu 16p. Tuong tw, vién nén bao c6 thé bao gbm nhiéu 16p dé giai phong

tir tlr, ¢6 th€ bang cach sur dung céc ta duge néu trén cho vién nén.

Siro hodic cbn ngot chira cac hoat chit hoic hdn hop ctia chiing theo sang ché con
c6 thé chira chit 1am ngot nhu sacarin, xyclamat, glyxerol hodc dudng va tic nhan gia

vi, vi du chét tao vi nhu vanilin hodc chiét xuat cam. Ching con c6 thé chira huyén phu
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cua cac ta duge hodc cac chat lam ddc nhu natri carboxymetyl xenluloza, cac tac nhan
tham uét, vi du, cdc sdn pham ngung tu cua rugu béo vdi etylen oxit, hodc chat bao

quan nhu p-hydroxybenzoat.

Dung dich dé tiém va truyén duoc didu ché theo cach thong thuong, vi du c6 bd
sung céc cht ding trrong, chit bao quan nhu p-hydroxybenzoat, hodc cac chit 1am 6n
dinh nhu cac mubi kim loai kiém cia axit etylendiamin tetraaxetic, tlly y bang cach sir
dung céc chét nhii héa va/hodic cac chit phén tan, trong khi néu nude dugce dung lam
chét pha lodng, vi du, cic dung méi hitu co c6 thé tily ¥ dwgc diing 1am céc tac nhan
solvat hoa hodc tac nhan hd tro hoa tan, va dugc chuyén vao lo thube tiém hodc 6ng

thudc ti€ém hodc chai d¢ truyén.

Vién nang chita mdt hodc nhiéu hoat chit hozic két hop céc hoat chét c6 thé, vi du,
dugc didu ché béng cach tron cac hoat chét véi cac chét mang tro nhu lactoza hoac

sorbitol va bao goi chung vao trong céc vién nang gelatin.

Cac vién dat hdu mon thich hop ¢6 thé duoc tao ra, vi du, b%lng cach tron véi cac
chét mang da dugc cip nhdm muc dich nay, nhu m& trung tinh hoic polyetylenglycol

hodc cac chét din xuat clia chung.

Cac ta dugc ma co thé dugc st dung bao gE‘)m, vi du, nuéc, cac dung moi hitu co
duoc dung nhu parafin (vi du, cac phan doan diu mo), déu thue vét (vi dy, lac hodc dau
ving), rugu don chie hodc rugu da chirc (vi duy, etanol hodc glyxerol), cac chit mang
nhu bdt v co trung tinh (vi dy, cao lanh, dht sét, talc, da phén), bot vo co téng hop (vi
duy, axit silixic va silicat dugc phéan tan k¥), duong (vi du, dudong mia, lactoza va
glucoza) cac chét nhii héa (vi dy, lignin, rugu sulphit d4 ha, metylxenluloza, tinh bot va
polyvinylpyrolidon) va cac chét 1am tron (vi du, magie stearat, talc, axit stearic va natri

lauryl sulphat).

Céc ché pham dwogc dung theo cac phuwong phép théng thuong, t6t hon 1a ding
qua dudng miéng hoic ding qua da, tbt nhit 1a qua duong miéng. Pé ding qua duong
miéng, cac vién nén, tAt nhién ngoai cac chét néu trén mang, con c6 thé chira cac chit
phu gia nhu natri xitrat, canxi cacbonat va dicanxi phosphat cung véi céc chét phu gia

khac nhau nhu tinh bdt, tét hon 1a tinh bt khoai tay, gelatin va cac chét phu gia tuong
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tu. Hon thé nita, cac chdt 1am tron nhu magie stearat, natri lauryl sulphat va talc c6 thé
duge dung tai cing mét thoi diém cho quy trinh nén. Trong trudng hop cia cac loai
huy&n phil nu6c, cac hoat chit c6 thé dugc két hop véi céc tic nhan gia vi hodc cac chét

tao mau khac nhau ngoai céc td dugc néu trén.

Dé dung ngoai dudng tidu hoéa, dung dich chira cac hoat chét vé6i cac chit mang

16ng thich hop c6 thé duoc st dung.

Tuy nhién, doi khi c6 thé can ding lvong ngoai cac lugng néu trén, tity theo thé
trong, dudng dung, d4p (g ctia ca thé dbi véi thude, ban chat ciia ché phim chira né
va thoi diém hodc khoang thoi gian ma thude dwgc diing. Do d6, trong mjt s6 truong
hop, viéc dung lugng it hon lidu lwong thip nhit néu trén co thé 1a du, trong khi trong
céc treong hop khac thi 6 thé vuot qua giéi han trén, Néu ding lrong 16n, ¢6 thé can

chia chung thanh nhiéu liéu nhé hon rai ra trong ngay.

Céc ché phim l1am vi du duéi ddy minh hoa sing ché ma khong gii han pham

vi cia no:

Céac vi du v€ duge pham

A) Vién nén mdi vién nén
hoat chit theo Cong thire (I) 100mg
lactoza 140mg
tinh bot ngod 240mg
polyvinylpyrolidon 15mg
magie stearat Smg

500mg

Hoat chét da dugc nghién min, lactoza va mot vai trong so cac tinh bt ngd duge
tron v6i nhau. Hon hop nay dugc sang, sau d6 dugc lam am véi dung dich chira

polyvinylpyrolidon trong nuéc, duge nhao, duge tao hat w6t va sdy kho. Hat, tinh bot
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ngd con lai va magie stearat dugc sang loc va tron véi nhau. Hon hop niy dugce nén dé

tao ra vién nén c6 hinh dang va kich thudc thich hop.

B) Vién nén mdi vién nén
hoat chét theo Céng thirc (I) 80mg
lactoza 55mg
tinh bdt ngd 190mg
xenluloza vi tinh thé 35mg
polyvinylpyrolidon 15mg
tinh bt natri-carboxymetyl 23 mg
magie stearat 2 mg

400mg

Hoat chét da dugc nghién min, mot vai thanh phan trong s6 cac thanh phan gém
tinh bt ngd, lactoza, xenluloza vi tinh thé va polyvinylpyrolidon dugc tron véi nhau,
hdn hop ndy dugc sang loc va duge xtt ly béng tinh bot ngd con lai va nude dé tao ra
hat ma dugc sy khd va dugc sang. Tinh bdt natricarboxymetyl va magie stearat dugc
bd sung vao va trdn 1dn va hdn hop ndy dugce nén dé tao ra cac vién nén c6 kich thudc

thich hop.

O Dung dich thudc tiém éng
hoat chét theo Céng thirc (I) 50mg
natri clorua 50mg
nuée dé tiém Sml
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Hoat chét duoc hoa tan trong nude & d6 pH ciia chinh né hoic tiy y & d6 pH ndm
trong khoang tir 5,5 dén 6,5 va natri clorua dugc bd sung vao dé 1am cho n6 ding truong.
Dung dich thu dugc duoc loc khong chira chit gy sét va dich loc dugc chuyén trong
diu kién vo6 khuén sang éng thudc tiém ma sau d6 duoc vé trung va bit kin bang cach

dung hop. Ong thudc tiém chira Smg, 25mg va 50mg hoat chét.
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YEU CAU BAO HO
1. Hop chét c6 cong thic (1)
R1
—N
\
N_ N
RSJINIRZ
@

trong do,
R! 1a -Cj-3alkyl hodc -Ci.3haloalkyl;

R2? duge chon tir nhém bao gdbm -NHR?, -Ci.salkyl, -C1.shaloalkyl, halogen va
-S-Ci-salkyl;

R3 1a heteroaryl ¢6 5 dén 12 canh, ma nhém duge thé bing -X-R1° va con tiy ¥

duoc thé béng mot hodc nhidu nhém doc 1ap dugc chon tir R?;

R* dugc chon tir nhém bao gdm -Ci.salkyl va heteroxycloalkyl ¢6 5 dén 12 canh,
ma heteroxycloalkyl c6 thé tily ¥ dugc thé bang mot hoic nhidu nhém doc

18p dugc chon tir R;

RS dwgc chon tir nhém bao gdm -Ci.salkyl, -Ci.shaloalkyl va -Ci.3alkylen-O-Ci.s.
alkyl;

R® dwoc chon tir nhém bao gdém -Cisalkyl, -O-Ci-salkyl, -N(Ci.salkyl),, halogen,
-Ci:3alkylen-O-Ci.3alkyl, -Ci.salkylen-N(-Ci.salkyl, -Ci.salkyl), heteroxyclo-
alkyl ¢6 5 dén 12 canh, trong d6 nhém heteroxycloalkyl ¢6 thé tiy ¥ dugc thé
bang mét hodc nhiéu nhém doc 1ap duge chon tir nhém bao gém =0, -Ci-

salkyl, hodc
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R® duoc chon tir nhém bao gdm -Ce.10aryl va heteroaryl ¢6 5 dén 12 canh, trong d6
nhém aryl va nhém heteroaryl c6 thé dugc thé mot cach tuy y va doc 1ap bing
mot hodic nhidu nhém dwge chon tir nhém bao gém halogen, -Ci.zalkyl, -O-
Ci-zalkyl, -Ci.zhaloalkyl, -O-Ci.3haloalkyl, -N(Ci-salkyl, Ci-salkyl) va -NH-
Ci-salkyl;

X 1a -Ci.zalkylen- hodc -O-;

RI°14  -Ce.i0aryl hodc heteroaryl c6 5 dn 12 canh, m&i nhém trong s6 cic nhém
c6 thé tuy y duge thé bing mot hoic nhidu nhém duogc chon tir nhém bao gém

halogen, -Ci.3alkyl, -O- Ci.3alkyl, -Ci.shaloalkyl, -O-Ci.zhaloalkyl;
hoac mubdi ctia hop chét nay.
2. Hop chét theo diém 1 hodc mudi ctia n6, trong 6 R! 1a -CHs.

3. Hop chét theo diém 1 hoic 2 hosic mubi ciia né, trong d6 R? 1a -NHR* va R* 1a

heteroxycloalkyl ¢6 5 dén 6 canh, tily y duoc thé nhu dugc xac dinh trong diém 1.

4. Hop chét theo diém 3 hoic mudi cta no, trong d6 R* 13 tetrahydrofuran hoic
piperidin, trong d6 piperidin dugc thé bang mdt nhém duoc chon tir nhém bao gdm
-CHj3, -CH2CH3,-CH2CH2CH3 va -(CHa)2-O-CHs.

5. Hop chét theo diém bat ky trong s6 cac didm 1 hodc 2 hodc mudi cua no, trong dé R?
13 -NHR* va R* 1 -Cialkyl.

6. Hop chét theo diém 5 hozic mubi clia né, trong d6 R? 1a -NHR* va R* 1a -CH3 hodc -
CH(CHz)a.

7. Hop chét theo diém bt ky trong sb cac diém 1 hodc 2 hodc mudi ctia no, trong d6
R? 14 -Ci3alkyl.

8. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 7 hodc mudi cia no, trong d6

R3 13 heteroaryl ¢6 5 dén 9 canh dwgc thé biang -X-R° va con tity ¥ dugc thé bing
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mdt hoic nhidu nhém ddc 14p duoc chon tir R?, trong d6 R®, X va R dugc x4c dinh

nhu trong diém 1.

9. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 8 hoic mudi cua no, trong d6

-X-R! dugc chon tir nhém bao gdm -CH,-phenyl, -CH(CH3)-phenyl, -CHz-pyridyl,
-CH(CHj3)-pyridyl, -O-phenyl, mdi nhém phenyl hoic mdi nhém pyridyl ty y dugc
thé bang —F hoic —CH.

10. Hop chét theo diém 9 hodc mudi cia né, trong d6 -X-R!° duoc chon tir -CH,-phenyl,

11.

12.

13.

14.

-CH»-pyridyl, -CH(CH3)-phenyl, -CH(CH3)-pyridyl, mdi nhém pyridyl hosic nhém
phenyl tity y dugc thé bang —F hoic —CHs.

Hop chét theo diém 8 hoic mubi cia no, trong d6 R? duge chon tir nhém bao gdm
pyrazolyl, imidazol, benzimidazolyl, imidazopyridin va imidazopyrimidin va R3
dugc thé bang -X-R!° va R? con tily y duoc thé bing mdt hogic nhiéu nhém doc 1ap

duge chon tir R® trong d6 R?, X va R!? dugc xé4c dinh nhu trong diém 1.

Hop chét theo diém bat ky trong s& cac diém tir 1 dén 11 hodc mudi cta nd, trong
dé R® doc 1ap duoc chon tir -Ciaalkyl, -O-Cialkyl, -N(Ci.3alkyl),, phenyl va
heteroxycloalkyl c¢6 6 canh, ma heteroxycloalklyl c6 thé tuy ¥ duogc thé bang mot

hodc nhiéu nhém ddc 18p dugc chon tir nhém bao gém =0 va -Cy.zalkyl.

Hop chét theo diém 11 hoic mubi cta né, trong d6 R? 1a imidazopyridin hoic
benzimidazol dugc thé bang -CH,-phenyl hoic -CH,-pyridyl, -CH(CH3)-pyridyl va
con ty ¥ duge thé biang -Ci.salkyl hodc heteroxycloalkyl c6 5 dén 12 canh, trong
d6 nhém heteroxycloalkyl c6 thé tily y dugc thé bang mdt hodc nhiéu nhém ddc lap
duoc chon tir -Cy.zalkyl.

Hop chét theo diém 13 hodc mudi cta né, trong d6 R? 13 imidazopyridin hoic
benzimidazol dugc thé bing -CHa-phenyl, -CH(CH3)-pyridyl hogic -CH,-pyridyl va
bang -CH(CH;)2 hoic morpholinyl hoic piperazinyl, trong d6 nhém morpholinyl
hodc nhém piperazinyl tiy y dugc thé bing mot hogic nhiéu nhém dugc chon tir -
Ci-zalkyl.
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N T11-40 N

N 111-42 N

NN
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I11-49 _N II1-50 \>=N

II1-51 N III-52 N

111-53 N

hodc mudi cua no.
16. Hop chat c6 cong thirc cau tao:

111-13 .

(—N
W

/
hodc muoi dugc dung ciia nd.

17. Hop chéit c6 cong thirc ciu tao:
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II1-8 ¥-N

hodc mudi dugc dung ctia né.
18. Hop chat c6 cong thirc cau tao:

I11-40

hodc mudi duge dung cia no.
19. Hop chat c6 cong thirc cau tao:

II1-26 N

o

hodc mudi duge dung cua no.

20. Hop chét c6 cong thirc cu tao:
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111-19 N

hodc mudi duge dung cua né.

21. Hop chét c6 cong thirc ciu tao:

I11-30 ¥N
NQ/N
ofe
o _) N
hodc mubi duge dung cta n6.
22. Hop chét c6 cong thirc cu tao:

I11-20 N

\

N

N
L
e
N
N
N
N) N
/
hodc mubi duge dung cua no.

23. Hop chét c6 cong thirc cdu tao:
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I11-21

hodc mudi dugc dung ciia né.

24. Hop chét c6 cong thirc cdu tao:

II1-1 %N\

hodc mudi dugc dung ciia no.

25. Hop chét c6 cong thirc cdu tao:

111-27 Ny

NN

. |

_ N\j/ENlNH
N;\}N PN
® 6
o /
hoac mubi dugc dung cua no.

26. Dugc phim chtra hoat chit 14 mot hoic nhidu hop chat c¢6 cong thirc chung (I) theo
diém bét ky trong s6 cac diém tir 1 dén 25 tiy y két hop véi cac ta dugc va/hoic

cac chit mang thong thudng.
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27. Dugc phdm chita hop chit c6 cong thirc chung (I) theo diém bét ky trong sé céc
diém tir 1 dén 25 - hodc mdt trong sb cac mudi dugce dung ciia no - va it nhét mot

hoat chét khac kim ham té bao hoic 1a doc dbi vai té bao, khac cong thirc (1).
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