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Linh vwe k§ thuit dwoc dé cap

Sang ché @& cap dén hop chét va phuong phap tao ra va st dung hop chét nay,
nhu dé te ché protein 1 kinaza twong tac thu thé ("RIP1"), va dé diéu tri bénh va/hodc
tinh trang bénh lién quan dén RIP1.

Tinh trang k§ thuit ciia sang ché

Protein 1 kinaza twong tac thu thé (dwgc dé cap ¢ day 1a "RIP1") thudc ho gibng
tyrosin kinaza va la protein serin/threonin kinaza li€én quan dén truyén tin hiéu mién dich
bam sinh. RIP1 déng vai trd trung tAm trong viéc diéu hoa su truyén tin hiéu té bao va
vai trd clia n6 trong su chét té bio theo chwrong trinh da dugc lién két v6i nhiéu loai bénh
viém khac nhau, nhu bénh viém rudt, bénh vay nén, va cac bénh va/hoic tinh trang bénh

khac lién quan dén chting viém va/hodc chét té bao hoai tir.
Ban chét ky thuit ciia sang ché

Sang ché boc 16 cac phuong 4n hop chét c6 Cong thirc I
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Cong thire I,

hoic mudi duge dung cia nd. Ngudi ¢ hiéu biét trung binh trong linh vuc k¥
thuat s& nhan biét rang hop chét nim trong pham vi ciia Cong thirc I cling bao gbm cac
déng phan lap thé, N-oxit, chat hd bién, hydrat, solvat, déng vi, vd/hodc tién duoc chét

cua ching.

Tham chiéu dén Cong thirc I, vong B 1 heteroaryl ¢6 5 canh hodc 6 canh; L 1a
nguyén t khac loai hodc R?, vé1 diéu kién 1a R® khong phai 1a H hoac D; Z 1a nhém béo

iU

Ci-10 (nhu Ci-joalkyl, Ca-r0alkenyl, Ca-j0alkynyl, hodc Cs.sxycloalkyl); hoac P

- R! 1a halogen, -C=CH, hozc nhém -ciu ni-R®, trong d6 cau ndi nay 1a R?, véi diéu

kién 1a R® khong phai 14 H hoic D, va R 1a RP, -C(Rf)3, hoic -C(R)=C(R'),; R? va R’
1
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doc lap 1a R R* va RS doc 1ap 1a Re; R® doc 1ap ddi véi mdi 1an xuat hién 1a H, D, nhém
béo Ci-10, nhom halo béo Ci-10, nhém thom Cs.10, hodc nhém di vong Cs.e; R® doc 1ap
d6i véi mdi 1an xuit hién 1a -OH, -SH, -OR®, -SR¢, -NRIRY, -Si(R*;3, -C(O)OH, -
C(O)ORS, hodc -C(O)NRURY; R® doc 1ap dbi véi mdi 1an xuat hién 1a Ci.iealkyl, Co-
1oalkenyl, Ca.10alkynyl, Csexycloalkyl (ma c6 thé duge thé bang 1, 2 hodc 3 R®), hodc
nhém thom Cs.1o (ma c6 thé duoc thé bing 1, 2 hodc 3 R®); RY doc 1ap dbi v6i mbi lan
xuét hién 13 H; Cisalkyl (ma c6 thé duge thé bang 1, 2 hoic 3 R®); Csexycloalkyl (ma
¢6 thé duoc thé bang 1, 2 hodc 3 R¢); nhom di vong Cs.s (ma c6 thé duge thé bang 1, 2
hoic 3 R®); Cs.joaryl (ma co thé dugc thé bang 1, 2 hodc 3 RY); Cs.ioheteroaryl (ma c6
thé duoc thé bing 1, 2 hoic 3 R®); hogc hai nhom RY ciing véi nito dugc lien két véi
chang tao thanh nhom di vong Cs-9 (ma c6 thé dugc thé béng mot hoac nhiéu R®), hodc
Cs-10heteroaryl (ma co thé dugc thé béng mot hodc nhiéu R®); R®doc lap dbi v6i mdi 1an
xuét hién 13 halogen, Ci.¢alkyl, Ca-joalkenyl, C2.10alkynyl, Cighaloalkyl Cs.sxycloalkyl,
Cs.1oheteroaryl, hodc -OR?, Rf doc 1ap déi v6i mdi 1an xuét hién 1a R?, R, hodc R, hodc
hai nhém Rf ciing v6i nguyén tir cacbon duge lién két v6i chung tao thanh nhom Ca.
exycloalkyl (ma c6 thé duoc thé béng mot hodc nhiéu R®), hoac nhom di vong Cs.10 (ma
6 thé dugc thé bé’mg mot hoac nhiéu R®); m béng tr 1 dén 4; n béng 0, 1 hoac 2; vap
bang 0, 1, 2, 3, 4, hoic 5.

Sang ché boc 16 hop chét c6 thé ¢ ciu tric thda man cong thirc dudi day

Q L
(R1)m: NR3 \@%RS)
He O

Theo phuong an bét ky hodc tit ca cic phuong an trong sd cac phuong 4n néu

trén, vong B ¢6 thé co6 cau truc théa méan cong thirc
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\ /\W
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trong do it nhit mot W 14 nito, va mdi W con lai doc 1ap dugc chon tir cacbon,
CH, oxy, luu huynh, nito, hoic NH, v6i phuong 4n vong B duge wu tién 1a diazol, triazol,
oxadiazol, oxazol, ho#c pyridinyl. Triazol 1am vi du thich hop bao gbm nhom bat ky

trong sO cac nhoém sau:
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Diazol 1am vi du thich hgp bao gbém nhém bét ky trong s6 cac nhom sau:

Oxadiazol 1am vi du thich hop bao gf)m nhém bét k¥ trong s6 cdc nhém sau:
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Oxazol 1am vi du thich hop bao gom nhém bét ky trong s6 cac nhém sau:

Xﬁé ho! DSy '\ By
- _— - _
Oy s ~ N

N
N : . 0 ;9N hoic O\Kﬂ

(@)
24
NS

Sang ché boc 10 hop chét bao gdm nhém R® ma 1a nhom R, trong d6 R® 1a nhém

béo C1-Ca, hoidc halogen, R? 1a R? trong d6 R* 13 nhom béo C1-Cq, va R3 1a R?, trong do
R? 1a hydro.

Péi v6i cic phuong 4n duge bdc 16 nhét dinh, R' 1a nhém clu ndi-R® trong d6

chu ndi nay 1a R® va R* 1a nhém béo Ci, Ca, Cs, hode Ca. Nhém béo C2 ¢6 thé 1a nhom
alkyl, alkenyl, hodc alkynyl. Nhém R® ¢6 thé 1a R trong d6 R® 1a -C(Rf)3, trong d6 mot

Rf1a R®, cu thé 1 -OR?, trong d6 R? 1a H; va mdi Rf con lai doc 1ap d6i v6i mdi 1an xuét

hién 1a R?, trong d6 R® 1a Ci.salkyl, cu thé 1a metyl. Theo cac phuong an cu thé, nhém

C; l1a alkyn. Theo phuong an bét ky hodc tit ca cac phuong n trong s6 cac phuong én

nén trén, vong B c6 the dugc chon tir

| N

/>€_ iN% HN‘N>_§_hoac
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Theo mét s& phuong 4n, RS ¢6 thé 1a R® trong d6 R® 12 -C(O)OEL; hodc R ¢6 thé
12 -C(O)NRURY, trong d6 mi R? doc 14p dbi voi mdi 1an xudt hién 1a H, Cs.ieheteroaryl
(ma co thé dugc thé b%mg 1, 2 hodc 3 R®), Cisalkyl (ma co thé dugc thé béng 1, 2 hodc
3 R®), hodc hai nhém RY cung v6i nito dugc lién két v6i chiing tao thanh nhom di vong
Cs-9 (macod thé duoc thé bang mot hodc nhiéu R®), hodc Cs.ioheteroaryl (ma c6 thé dugc
thé bing mot hodc nhidu R®). Cu thé hon 13, mot R? 1a H va R con lai la thom, nhur

N

N~

X 0L, hoidc .

Céc hop chét nhét dinh c6 thé bao gdm nhém R® ma 1a R® trong d6 R” 1a -OH;
ORS, trong d6 R® 1a Ci.jealkyl (ma c6 thé dugc thé bang 1, 2 hodc 3 R%), Caoalkenyl
(ma co thé duoc thé b;?lng 1, 2 hoac 3 R®), Ca.10alkynyl (ma cé thé dugc thé bé'mg 1,2
hoic 3 R®), hodc nhém thom Cs.1o (ma c6 the dugc thé bang 1, 2 hodc 3 R®); hodc NRIRY,
trong d6 mot RY 1a H va RY con lai 1a nhom thom Cs.10 (ma c6 thé duoc thé bang 1, 2
hoic 3 R®). Theo mot s6 phuong 4an, R 1a OR®, trong d6 R¢ 1a Cralkyl dugc thé bing
pyridinyl. Theo mot s& phuong 4n khéc, R® c6 thé 1a -NR'RY, trong d6 mot RYlaHva
RY con lai 1a pyridinyl.

Nhoém ciu ndi ctia nhém cau nbi-R6 ¢6 thé 1a nhém Cy va nhom RE twong tmg 1a
R trong d6 RP 1a -NRURY, trong d6 hai nhom R? ciing v6i nito' duge lién két v6i chiing
tao thanh nhém di vong Cs.o (ma c6 thé dugc thé bang mot hodc nhiéu R®), hoe Cs.
1oheteroaryl (ma cé thé dugc thé bang mot hodc nhiéu R®), cu thé hon trong d6 hai nhém
R¢ cung vo6i nito dugce lién két v6i chung tao thanh nhom di vong Cs.9 dugc thé bang
mot Ré. Theo cac phuong an nay, R® ¢o thé lé Cs-1oheteroaryl, nhu pyridinyl. Theo cac
phuong 4n khéc, hai nhém R? ciing v6i nito ma ching dugc lién két v6i co thé tao thanh

Cs.joheteroaryl tuy y cé thé 1a duoc thé bang mot hodc nhidu Re. Cs.joheteroaryl ma

/N\N
<NQ“;€_

Theo mot s6 phuong an, R’ 1a R, trong d6 R® 1a halogen hodc metyl. Theo mot

khong c6 nhém thé R® c6 thé 1a

s6 phuong 4n, ciu ndi ciia nhém ciu ndi-R® 1a R? trong d6 R? 12 nhom béo Ci, Ca, Cs,

hodc C4 bao gdbm nhém alkyl, alkenyl, hodc alkynyl. Theo mot s6 phuong 4n nhu vy,

nhom C; bao gdm alkyn va trong d6 R® 1a R? trong d6 R® 1a -C(R);, trong d6 mot Rf1a
4
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Re va mai Rf con lai doc 1ap dbi voi mdi 1dn xuét hién 1a R?, trong d6 R* 1a Ci.salkyl.
Theo cac phuong an cu thé, R°1a -OR?, trong d6 R?* 1a H. R? 1a metyl theo mot sd phuong

/ /
annhuvay vavongBla NN T s N%, HN-N" < hodc

R! ¢c6 thé duoc dit trén (cac) nguyén tit cacbon thich hop clia vong phenyl A, nhu

N

tai vi tri 1, 2, 3, hodc 4, nhu dugc minh hoa trong Cong thirc I. Cac nhém R! 1am vi du

la nhu sau:
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Céc loai hop chét 1am vi du dugc dua ra & déy.

Cling dugc boc 19 ¢ day 1a phuong an vé dugc pham bao gbm hop chét (hodc cac
hop chét) theo cong thirc va/hodc loai bat ky trong s6 cac cong thirc va/hodc loai dugc
boc 16 & day (hodic mubi duge dung, ddng phén 1ap thé, N-oxit, chét hd bién, hydrat,
solvat, déng vi, hoac tién dugc chét cua ching), va it nhit mot hoat chét va/hodc chét
khong phai hoat chit bb sung, nhu ta dugec, chét tri liéu, chit b tro, hodc cac td hop cla

ching.

Ciling dugc boc 10 ¢ day 1a cac phuong an vé phuong phép st dung céc hop chét
theo sang ché. Mot phuong an nhu vay bao gbdm budc cho protein 1 kinaza tuong tac
thu thé (RIP1) tiép xuc v6i hop chéit theo cong thirc va/hodc loai bét ky trong sb cac
cong thire va/hodc loai dugc boc 16 & ddy (hoic mudi duge dung, dong phan 1ap thé, N-
oxit, chét hd bién, hydrat, solvat, déng vi, hoac tién duoc chét cta ching), hodc phuong

4n vé& dugc pham dugc boc 10 & day. Su tiép xtic nay c6 thé xay ra ex vivo hodc in vivo.

Sang ché cling boc 1§ phuong phép didu tri bénh cho ddi twong, bao gbdm budc
stt dung cho ddi twgng nay (i) lwong c6 hiéu qua diéu tri cua hop chét theo cong thire
va/hoac loai bat ky trlong sb cac cong thirc va/hodc loai duoc boc 10 ¢ day (hodc mubi
duoc dung, d@)ng phén lap thé, N-oxit, chit hd bién, hydrat, solvat, déng vi, hoac tién
dugc chat cta chiing); va‘hodc (ii) luong co6 hiéu qua diéu tri ctia phuong an vé duoc
phém dugc boc 10 ¢ day; trong do dbi tugng nay bi, hodc nghi ngd bi hodc dang phat

trién bénh lién quan dén protein 1 kinaza twong tac thu thé (RIP1).

Céc phuong an phuong phap diéu ché cac phuong an hop chét duoc boc 10 & day

cling dugc mo ta. Theo mot s6 phurong an, phuong phap nay co thé bao gdbm budc ghép

6
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cdp nguyén liéu ban dau c6 Cong thirc A véi chét phan tmg chtra R, bang cach két hop
nguyén liéu ban dau va chit phan Gng chira R!, trong d6 R bao gdm nhém ciu ndi-R®,
v6i chét xtc tac kim loai chuyén tiép, bazo, va dung moi dé tao thanh san phém duoc
tao chirc; khir bdo vé nhém amin cua san phém dugc tao chirc nay dé tao ra hop chét
amin; va hinh thanh lién két amit gitta hop chAt amin va dbi tac ghép cdp chira axit dé

tao ra hop chét chira amit; trong d6 Cong thic A 1a

0
N
(xm 42 O

Cong thirc A;
san pham dugce tao chic nay co cAu tric théa man Cong thirc B

N
T —wes

N

. . ,/‘)
(R¢-Céu noi )m 52 (¢

Cong thire B;
va dbi tac ghép cdp chua axit nay co c4u trac thoa min Cong thiuc C
0]

RecAC Ll

(R

h
Cong thirc C; va trong do
X 1a halogen hoac triflat;
PG 1a nhém bao v¢ amin;
va mdi loai trong s6 vong B, L, R}, R%, R%, R’, m, n, va p 1a nhu dugc néu cho
mot hodc nhiéu phuong én bét k¥ trong s cac phuong 4n hop chét néu trén.

Céc muc dich va dau hiéu da néu va cac muc dich va dau hiéu khac cia sang ché

s& tro nén rd rang hon qua phan mo ta chi tiét dudi day.
MG ta chi tiét sang ché

1. Téng quan vé cac thuat ngi
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Céc giai thich sau day vé cac thuat ngit va phuong phép dugce dua ra dé mo ta 18
hon sang ché va chi dan cho ngudi c6 hiéu biét trung binh trong linh vy thuc hanh séang
ché nay. C4c dang s it dung dé chi mot hodc nhiéu hon mét, trir khi ngit canh chi ra 16
rang theo nghia khac. Thuét ngit "hodc" dung dé chi thanh phan don 1é cta cac thanh
phan thay thé duoc néu hodc dang két hop cua hai hodc nhiéu hon hai thanh phan, trir
khi ndi dung chi ra 16 rang nghia khac. Nhu duge dung trong ban mo ta nay, "chira" co
nghia la "bao gi”)m." Do d6, "chtra A hodc B," c6 nghia la "bao gém A, B, hoac A va
B." ma khong loai trlr cac thanh phan bd sung. T4t ca cac tai liéu tham khao, bao gdm
c4c bang sang ché va cac don sang ché duoc vién dan trong ban md ta nay, dugc két hop

dé tham khao.

Trir khi dugc chi ra 1a khéc, tAt ca céc sb biéu dién khoi luong ciia cac thanh phan,
khéi lurong phan tir, ti 1€ phén tram, nhiét do, thoi gian, va van van, nhu duge dung trong
phﬁn mo ta hoac yéu cau bao ho can duoc hiéu 13 nhu duoc bién dbi bﬁng thuat ngt
"khoang". Do d6, trir khi dugc chi ra la khac, am chi hodc rd rang la, cac tham sb bﬁng
s6 dugc néu 1a gid tri x4p xi ma c6 thé phu thudc vao céac tinh ch4t mong mudn dugc tim
kiém va/hoic gi6i han phat hién theo diéu kién/phwong phap thir nghiém tiéu chuén. Khi
phéan biét mot cach truc tiép va rd rang cac phuong an nay so voi tinh trang k¥ thuat
duoc thao ludn, sd lwong phuong an khong phai la xép xi trir khi 6 tir "khoang” duoc

néu mot cach ro rang.

Trir khi dugc giéi thich theo cach khac, tAt ca cac thuat ngit khoa hoc k¥ thuat
ding trong ban mo ta ndy c6 cung nghia nhu thuong duge hiéu boi nguoi co hiéu biét
trung binh trong linh vuc ma sang ché thudc vé. Mic du phuong phap va vt lieu twong
tu hodc twong duong v6i phuwong phap va vat ligu dugc md ta trong ban mo ta nay co
thé duogc sir dung trong thuc hanh hodc thir nghiém theo sang ché, phuong phéap va vt
liéu thich hop duwgc mo ta dudi day. Cac vat liéu hodc phuong phap va cic vi du chi dé

minh hoa cho muc dich ciia séng ché va khong nham lam gi61 han pham vi ctia sang che.

Khi cac cdu tric hoa hoc duge minh hoa hodc dugc md ta, trir khi duge néu 16
rang 1a khac, tAt ca cac cacbon dugc gia dinh 1a bao gdm hydro sao cho mdi cacbon thoa
man hoa tri bén. Vi du, trong c4u trac & phia bén tay trai cua so dd dudi day c6 chin
nguyén tir hydro dugc bao ham. Chin nguyén tir hydro dugc minh hoa trong cAu tric

bén tay phai.
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D6i khi nguyén tr cu thé trong cau tric duge md ta trong cong thirc nguyén ban
a ¢6 hydro hodc cdc nguyén tir hydro, vi du -CH2CHa-. Nguoi ¢6 hiéu biét trung binh
trong linh vuc s€ hiéu rang cac k¥ thuat mo ta néu trén 1a thong thuong trong linh vuc

hoa hoc dé tao ra tinh ngin gon va tinh don gién cho viéc mo ta cau truc hitu co.
Néu nhém R duge mo ta 1a "ndi" trén hé vong, nhu vi du voi R! trong nhom:

0]
(RQ—E Q—?
m
N
re ©
thi, trir khi duoc chi ra 1a khac, nhém thé R (vi du, R! néu trén) ¢6 thé & trén
nguyeén tu bét ky cuia hé vong hai vong dugc dung hop, ngoai trir nguyén tir mang lién

két v6i ky hiéu "~w ", v6i dicu kién 1a tao thanh cau trac On dinh.

Khi nhom R duge minh hoa 1a hién c6 trén hé vong chira cac cacbon no, nhu vi

o™

trong d6, trong vi du nay, y ¢ thé 16n hon mdt, gia dinh mdi nhom R thay thé

du trong cong thirc:

mdt hydro hién duge md ta, duoc ngu y, hoac duoc xac dinh r6 rang trén hé vong; thi,
trr khi duoc chi ra la khac, hai R ¢6 thé & trén cung cacbon. Mot vi du don gian 1a khi
R 12 nhém metyl. C4u tric dugc md ta c6 thé tn tai dudi dang dimetyl sinh doi trén
cacbon ctia vong dugc minh hoa (cacbon "hinh vong”). Trong vi du khac, hai R trén
cung cacbon, bao gdm cing cacbon do, c6 thé dugc bao gdm trong vong, do d6 tao ra
cAu trac vong dang vong spiro (nhoém "spiroxyclyl").

Nhu duge ding trong ban md ta nay, thuat ngit "dwgre thé&" dung dé chi tt ca cac
dang cai bién tiép theo trong thuét ngir, vi du trong thuat ngt "arylCi-galkyl duoc thé,"
su thé c6 thé xay ra trén phan "Ci.salkyl", phan "aryl" hodc ca hai phan ctia nhém arylCi.
galkyl.
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“Duogc thé", khi ding d& bién ddi nhém hodc gbe xac dinh, nghia 14 it nhat 1a mot,
va d6i khi 12 hai hodc nhidu hon hai, nguyén tir hydro cia nhém hogc gbe xac dinh dugc
thay thé mot cach doc 1ap bing cling nhém thé hodc cac nhom thé khac nhau nhu x4c
dinh duéi diy. Theo phuong an cu thé, nhom, géc hodc nhém thé c6 thé duoc thé hoic
khong dugc thé, trir khi duoc xac dinh rd rang 1a "khong duogc thé" hoac "duoc thé". Do
d6, nhoém bt ky dugc xac dinh cu thé & day c6 thé khong dwoc thé hodc duge thé trix
khi ndi dung chi ra 1a khac hodc cong thirc cAu tao cu thé loai trir sy thé. Theo phuong
4n cu thé, nhom thé c6 thé duoc xac dinh 18 rang hodc khong dwgc xdc dinh r6 rang la
dugc thé, nhitng van duge dy tinh 13 dugc thé tuy y. Vi du, gbc "béo" hodc "vong" co
thé khong dugc thé hoic duoc thé, nhung géc "béo khong dugc thé" hoic géc "vong
khong duge thé" 1a khong duoc the.

"Phan tir thé" hodc "nhom thé" dé thé déi v6i mot hodc nhidu nguyén tir hydro
trén nguyén tir cacbon no trong nhom hoac gbc xac dinh 13, trir khi c6 chi dan khac, -
R halo, =0, -OR", -SR™, -N(R*’),, haloalkyl, perhaloalkyl, -CN, -NO2, =Nz, -N3, -
SOR™, -SO;"M*, -SOsR”, -OSO.R™, -OSO; M, -0OSO3R”?, -P(0)(O)2(M")2,
P(0O)(0"):M?", -P(O)(OR™)O" M, -P(O)(OR™) 5, -C(O)R”’, -C(S)R”, -C(NR7)R, -
CO, M, -COR", -C(S)OR?, -C(O)N(R*),, -C(NR7%)(R??),, -OC(O)R™, -OC(S)R,
0COsM", -OCO:R™, -OC(S)OR™, -NR"°’C(O)R", NR7C(S)R”, -NR°CO; M,
NRCO,R”,  -NR7°C(S)OR™, -NR°C(O)N(R¥),, NRC(NR)R”®  va -
NR7'C(NR7)N(R®),, trong d6 R 1a nhém béo Ci-10, nhém di béo, hodc nhém vong

béo, thong thudng 13, nhom béo Cius, dién hinh hon 1a Crealkyl, trong d6 R tuy y ¢6
thé duoc thé; mdi R™ doc 1ap dbi véi mdi 14n xuét hién 1a hydro hogc R%; mdi R* doc
lap ddi v6i mdi 1an xuat hién 1a R7 hoac theo cach khéc, hai nhom R®, cing vGi nguyén
tir nito ma ching dugc lién két v6i, tao thanh vong di béo co tir 3 dén 7 canh, ma tuy y
bao gém tr 1 dén 4 nguyén tir khac loai bd sung giéng hodc khac nhau duoc chon tir O,
N va S, trong d6 N tity ¥ ¢6 sy thé R, nhu sw thé H hoic C1-Csalkyl; va mdi M 1a d6i
ion c6 mét dién tich duong thue. Mdi M* doc 14p ddi véi mdi lan xuét hién 1a, vi dy, ion
kim loai kiém, nhu K*, Na®, Li"; ion amoni, nhu N(R)s; ion axit amin dugc proton
héa, nhu ion lysin, hodc ion arginin; hodc ion kim loai kiém thd, nhu [Ca?*]os, [Mg* os,
hodc [Ba?Jo,s (chi s6 dudi "0,5" nghia 14, vi du, mot trong s6 cac dbi ion ddi véi ion
kidm thd hoa tri hai c6 thé 13 dang ion héa ciia hop chit theo sang ché va déi ion dién
hinh kia nhu clorua, hodc hai hop chét duge ion héa c6 thé thich hop lam dbi ion d6i véi

10
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jon kiém thd hoa tri hai nay, hodc hop chit duoc ion héa hai 1an c6 thé thich hop 1am
@6i ion d6i v6i ion kidm thd héa tri hai nay). Vi du cu thé 13, -N(R*), bao gdm -NHy, -
NH-alkyl, -NH-pyrolidin-3-yl, N-pyrolidinyl, N-piperazinyl, AN-metyl-piperazin-1-yl,
N-morpholinyl va dang tuong tu. Hai nguyén t& hydro bat ky trén mot cacbon don 1¢
ciing c6 thé duoc thay thé bang, vi du, =O, =NR”, =N-OR”%, =N hoac =S.

Nhém thé dé thay thé nguyén tir hydro trén nguyén tr cacbon khong no trong cac
nhom chira cacbon khéng no 13, trir khi duge chi ra cu thé 1a khac, -R®, halo, -OM, -
OR”, -SR”°, -S"M*, -N(R8),, perhaloalkyl, -CN, -OCN, -SCN, -NO, -NOa, -N3, -
SO,R7, -S0O: M, -SO3R’, -OSO,R’, -OSO: M, -0SO3R", -PO3s2(M"),, -PO32M*, -
P(O)(OR™)OM?, -P(O)(OR™)s, -C(O)R™, -C(S)R”’, -C(NR™)R®, -CO; M, -COR™,
_C(S)OR™, -C(O)NR¥R®, -CONR™)N(R®), -OC(O)R”’, -OC(S)R™, -OCOr M, -
OCO.R™, -OC(S)OR™, -NR™C(O)R™, -NR™C(S)R™, -NR™)CO; M*, -NR"’COR™, -
NR7'C(S)OR”, -NR™C(O)N(R®)s, -NR’C(NR7)R”® va -NR™C(NR™)N(R*);, trong
d6 R®, R70, R® va M* 14 nhu duge xac dinh truée d6. Theo phwong an doc lap, cac

nhém thé khong phai 1a -O'M?, -OR, -SR”’, hodc -SM".

Cac nhom thé dé thay thé nguyén tt hydro trén nguyén tir nito trong cac nhom
chita cac nguyén tir nito nay 1a, trir khi dugc chi ra cu thé 1a khéc, -R®, -O'M*, -OR"", -
SR, -S'M*, -N(R™),, perhaloalkyl, -CN, -NO, -NOz, -S(O)2R”, -SOyM", -SOsR™,
OS(0):R"’, -OSOsM", -OSO3R™, -PO;*(M"), -POs*M?*, -P(0)(OR")OM",
P(O)ORT)OR™), -C(O)R”, -C(SR”, -CNR™)R™, -COR™, -C(S)OR™,
C(O)NR¥R®, -CINR™)NRMRY, -OC(O)R™, -OC(S)R™, -OCOR™, -OC(S)OR™, -
NR°C(OJR™, -NRC(S)R”, -NR™CO,R™, -NR7’C(S)OR™, -NR’C(O)N(R®).,
NR7’C(NR)R va -NRC(NR™)N(R®"),, trong d6 R®, R7’, R¥ va M 1a nhur dugc xéc
dinh trudce do.

Theo mdt phuong an, nhém ma dugc thé c6 tir it nhat mot nhoém thé 1én dén sb
lwong kha di cac nhém thé dbi véi mot gbe cu thé, nhu 1 nhém thé, 2 nhom thé, 3 nhom
thé, hodc 4 nhém thé.

Ngoai ra, theo phwong 4n trong d6 nhom hodc gbc dugc thé bang nhom thé dugc
thé, su bao boc cuia cac nhom thé dugc thé ndy giGi han ¢ ba, nho d6 ngan ngua sy tao
thanh polyme. Do d6, trong nhém hodc gbc bao gbém nhém thtt nhAt ma 1a nhém thé trén

nhém thi hai ma ban than né 12 nhém thé trén nhom thi ba, ma dugc gan vao tric me,

11
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nhém ther nhét (ngoai cling) c6 thé chi dugc thé bang cdc nhoém thé khong dugc thé. Vi
du, trong nhém bao gdm -(aryl-1)-(aryl-2)-(aryl-3), aryl-3 chi c6 thé dugc thé bang cac
nhém thé ma ban than ching khong dugce thé.

Nhém hodc gbe bat ky duge xéc dinh ¢ day co thé duoc két nbi v6i phan bat ky
khéac ctia ciu truc duogc boc 10, nhu cAu trac gbe hoic 16i, nhu duoc hiéu boi nguoi c6
hiéu biét trung binh trong linh vuc k¥ thuét, nhu bang cach xem xét quy téc hoa tri, so
sanh v6i loai 1am vi du, vd/hodic xem xét chtrc nang, trir khi kha nang két ndi cia nhom
hoac gbe véi phan con lai clia chu tric duoc chi ra rd rang, hodc dugc ngu y trong ndi

dung.

“Axyl" dé chi nhém —C(O)R, trong d6 R 1a H, nhém b€o, nhém di béo, hodc
nhém thom (bao gdm ca aryl va heteroaryl). Cac gbc axyl 1am vi du bao gbm, nhung
khong bi giéi han &, -C(O)H, -C(O)alkyl, -C(O)C1-Cealkyl, -C(0)C1-Cehaloalkyl, -
C(O)xycloalkyl, -C(O)alkenyl, -C(O)xycloalkenyl, -C(O)aryl, -C(O)heteroaryl, hodc -
C(O)heteroxyclyl. Cac vi du cu thé bao gbm, -C(O)H, -C(O)Me, -C(O)Et, hogc -
C(O)xyclopropyl.

“Nhém béo" dé chi nhém hodc gbc vé co ban trén co s& hydrocacbon. Nhom
hoic gdc béo c6 thé 12 nhom khong vong, bao gbdm cac nhém alkyl, alkenyl, hodc
alkynyl (cling nhu nhém alkylen, alkenylen, hodc alkynylen), cac phién ban vong cua
ching, nhu cdc nhom hodc gbc vong béo bao gdm xyecloalkyl, xycloalkenyl hodc
xycloalkynyl, va con bao gbm céc két cAu mach thang va phin nhanh, va ké ca tét cac
céc ddng phan khong gian va vi tri. Trir khi dugc chi ra rd rang 1a khac, nhém béo chira
tr mot dén hai muoi 1am nguyén tir cacbon (Ci-2s); vi dy, tir mot dén muoi 1am (Ci-15),
tir mot dén mudi (Ci-10) tr mot dén sau (C1-6), hodc tir mot dén bdn nguyén tir cacbon
(C1.4) d6i v6i nhém hodc gbc béo khdng vong, hodc tir ba dén muoi lam (Cs.15) tir ba
dén mudi (Cs.10), tir ba dén sau (Csg), hodic tir ba dén bon (Cs4) nguyén tir cacbon doi
v61 nhom hodc géc vong béo. Nhém béo ¢o thé dugc thé hodc khong dugc thé, trir khi
duoc dé cap ro rang 13 "nhém béo khong duoc thé" hodc "nhém béo dugc thé." Nhom
béo c6 thé duge thé bang mot hoic nhidu nhém thé (1én dén hai nhém thé dbi v6i mbi
cacbon metylen trong mach béo, hodc 1én dén mot nhém thé d6i v6i mdi cacbon cua lién
két d6i -C=C- trong mach béo, hoac 1én dén mot nhom thé d6i vé6i cacbon clia nhom

methin & dau tan cling).

12
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“Nhém béo mach ngin" dé chi nhém béo chira tir mot dén muodi nguyén tir
cacbon (Ci-10), nhu tir mot dén séu (C1-6), hodc tir mot dén bdn (C1.4) nguyén t cacbon;
hodc tir ba dén mudi (Cs-10), nhu tix ba dén sau (Cs-6) nguyén tir cacbon d6i v6i nhom

vong béo mach ngan.

“Alkoxy" dé chi nhém —OR, trong d6 R 12 nhém alkyl dugc thé hodc khong dugc
thé hoac xycloalkyl dugc thé hoac khong dugc thé. Trong cac vidu nhét dinh, R 1a nhém
C1.6 alkyl hoic nhom Cs.¢xycloalkyl. Metoxy (-OCH3) va etoxy (-OCH2CH3) 1a cac
nhém alkoxy lam vi du. Trong nhom alkoxy dugc thé, R 1a alkyl duoc thé hoic
xycloalkyl duoc thé, vi du vé no trong cic hop chét theo sang ché bao gébm nhém

haloalkoxy, nhu —OCF>H.

“Alkoxyalkyl" d& chi nhém —alkyl-OR, trong do R 1a nhom alkyl dugc thé hodc
khong duge thé hoic xycloalkyl dugc thé hoic khong dugc thé; -CH2CH»-O-CHCH;
1a nhom alkoxyalkyl 1am vi du.

"Alkyl” dé chi nhém hydrocarbyl béo no c6 tir 1 dén it nhét 25 (C12s) nguyén tir
cacbon, théng thuong hon 1a tir 1 dén 10 (Ci.10) nguyén tir cacbon nhu tir 1 dén 6 (C1-6)
nguyén tir cacbon. Géc alkyl co thé duge thé hoic khong duge thé. Thuat ngft nay bao
gbm, vi du, nhém hydrocarbyl mach thing va mach nhanh nhu metyl (CH3), etyl (-
CH,CH3), n-propyl (-CH2CH2CHs),  isopropyl  (-CH(CHs)), n-butyl (-
CH,CH,CH,CH3), isobutyl (-CH2CH2(CHs)y), sec-butyl (-CH(CH3)(CH2CHs), t-butyl
(-C(CH3)3), n-pentyl (-CH.CH2CH>CH2CH3), va neopentyl (-CH2C(CH3)3).

“Amino" dé chi nhom -NH,, -NHR, hodc -NRR, trong d6 mdi R ddc 14p duoc
chon tir H, nhém béo, nhém di béo, nhém thom, bao gém cé aryl va heteroaryl, hodc
vong di béo, hodc hai nhém R cing véi nito duge gin véi no tao thanh vong di vong.
Vi du vé vong di vong nay bao gbm cac vong di vong trong d6 hai nhém R cung voi

nito ma chung gén vao tao thanh vong —(CHz)2-s— tity y bi gidn doan bdi mot hodc hai

/N
4N O
nhom nguyén tir khac loai, nhu —O— hodc —N(R#) nhu trong cdc nhom % /" va
_g_N Yol
/ trong d6 Re1a R”°, -C(O)R”’, -C(O)OR® hodc -C(O)N(R8),.

“Amit" dé chi nhom -N(R)axyl, trong d6 R 1a hydro, nhém di béo, hoac nhom
béo, nhu alkyl, cu thé 1a Ci.ealkyl.

13
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“Thom" dé chi nhém hoidc géc dugc lién hop dang vong g@)m, tror khi duogc chi
ra 13 khéc, tir 5 d@én 15 nguyén t& vong c6 vong don (vi du, phenyl, pyridinyl, hoac
pyrazolyl) hodc nhiéu vong duoc ngung tu trong do it nhit mot vong 1a thom (vi du,
naphtyl, indolyl, hodc pyrazolopyridinyl), tirc 1a it nh4t mot vong, va tuy ¥ nhiéu vong
ngung tu, ¢6 hé dién tr © dugc khur dinh vi, lién tuc. Thong thuong, s6 lugng dién tor «

nam ngoai mit phing tuwong (mg v6i quy tac Hiickel (4n + 2). Piém gin véi chu trac gde
106
@)

Tuy nhién, trong cac vi du nhét dinh, ndi dung hodc bdc 16 rd rang co thé chi ra

thuong 1a qua phén thom ctia hé vong dugc ngung tu. Vi du,

rang diém gin 1a qua phin khong thom cia hé vong dugc ngung tu. Vi du,

N . Nhém hodc gbc thom c6 thé bao gébm chi cac nguyén tir cacbon trong
vong, nhu trong nhom hoac gbc aryl, hodc nd co thé bao gdbm mot hodc nhiéu nguyén t&
cacbon vong va mot hodc nhiéu nguyén tir khac loai vong bao gdm mdt cap dién tir chua
lién két (vidu S, O, N, P, hodc Si), nhu trong nhom hodc géc heteroaryl. Trur khi dugc

chi ra la khac, nhém thom co thé duoc thé hodc khong duoc thé.

“Aryl" dé chi nhom vong cacbon thom gbm, trir khi dugc néu cu thé 1a khac, tr
6 dén 15 nguyén tit cacbon c6 vong don (vi du, phenyl) hoac nhiéu vong dugc ngung tu
trong do it nhit mot vong 1a thom (vi du, 1,2,3,4-tetrahydroquinolin, benzodioxol, va
loai twong tw). Néu phan vong thom chira nguyén tir khac loai, nhom nay 12 heteroaryl
va khong phai la aryl. Cac nhom aryl co thé 14, vi du, don vong, hai vong, ba vong hoac
bdn vong. Trur khi duge chi ra la khac, nhom aryl co thé dugc thé hoac khong duogc thé.

"Nhém béo chira aryl" dé chi nhom aryl duoc gin véi chu trac goc qua gdc béo.

Nhoém béo chira aryl bao gdm nhom aralkyl hodc arylalkyl nhu benzyl va phenyletyl.
“Carboxyl" dé chi -CO,H.
“Carboxamit" dé chi -C(O)amino.

“Carboxyl este" hodc "carboxy este" dé chi nhom —C(O)OR, trong do6 R 1a béo,

di béo, hogc thom (bao gom ca aryl va heteroaryl).

“Carboxylat" dé chi -C(O)O" hoic mudi cia ching.

14
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“Xyano" dé chi nhém -CN.

“Vong béo" dé chi nhém vong béo c¢6 vong don (vi du, xyclohexyl), hodc nhiéu
vong, nhu trong hé vong duge dung hop, duoc bac ciu hodc vong spiro, vong nay hodc
it nhat mot trong s6 cac vong trong hé vong 1a béo. Thong thuong, diém gin voi cau
truc gdc 1a qua phan béo ciia hé nhiéu vong. Vong béo bao gdm céc hé no va khdng no,
bao gdm xycloalkyl, xycloalkenyl va xycloalkynyl. Nhom vong béo c6 thé chira tir ba
dén hai muoi 1im nguyén tir cacbon; vi du, tir ba dén muoi 1am, tir ba dén muoi, hoic
tir ba dén sau nguyén tir cacbon. Trir khi dugc chi ra 1a khac, nhom vong béo c6 thé duge
thé hodc khong dugc thé. Nhom vong béo lam vi du bao gbm, nhung khong bi gi6i han
&, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, hodc

xyclohexenyl.
“Halo," "halogenua" hoic "halogen" dé chi flo, clo, brom hodc iot.

“Haloalkyl" dé chi gbc alkyl duoc thé bang mot hodc nhiéu halogen. Céc gbc
haloalkyl 1am vi du bao gdm —CHaF, -CHF va -CF3.

“Nhém di béo" dé chi hop chét hodic nhom béo c6 it nhat mot nguyén tir khac
loai va it nhit mot nguyén ti cacbon, fire la, it nh4t mot nguyén tir cacbon tir hop chét
hodc nhom béo bao gdm it nhét hai nguyén tir cacbon, da duoc thay thé bang nguyén tir
c6 it nhat mot cap dién tr chua lién két, thuong 1a nito, oxy, phospho, silic, hodc luu
huynh. Hop chat hodc nhém di béo 6 thé duge thé hogc khong dugce thé, phan nhanh
hodc khong phéan nhénh, bét dbi xtmg hodc dbi ximg, va/hodc khong vong hodc vong,

nhu nhom vong di béo.

“Heteroaryl" dé chi nhoém hoic géc thom c0, trir khi dugc néu cu thé 1a khac, tur
5 dén 15 nguyén ti vong bao gbm it nh4t mot nguyén tr cacbon va it nhét mot nguyén
tir khac loai, nhu N, S, O, P, hodc Si. Nhom hodc géc heteroaryl co thé bao gém vong
don (vi du, pyridinyl, pyrimidinyl hodc pyrazolyl) hodc nhiéu vong dugc ngung tu (vi
du, indolyl, benzopyrazolyl, hodc pyrazolopyridinyl). Nhom hoac gbc heteroaryl c6 thé
13, vi du, don vong, hai vong, ba vong hoéc bdn vong. Trur khi dugce chi ra 1a khac, nhom

hodc gbc heteroaryl c6 thé dugc thé hoic khong duge thé.

“Heteroxyclyl," "heteroxyclo" va "di vong" dé chi ca hé vong thom va khong
thom, va cu thé hon 1a chi gbc vong c6 tir ba dén muoi 1am canh 6n dinh bao gdm it nhét

mot nguyén tir cacbon, va thuong la nhiéu nguyén tir cacbon, va it nhét mot, nhu tir mot
15



50661 167161

dén nam, nguyén tir khic loai. (Cac) nguyén it khac loai c6 thé 1a (cac) nguyén t nito,
phospho, oxy, silic hodc luu huynh. Gbc heteroxyclyl c6 thé 12 gbc vong don, hodc co
thé chira nhiéu vong, nhu trong hé vong hai vong hodc ba vong, voi diéu kién 12 it nhét
]a mot trong sb cac vong nay chtra nguyén tir khac loai. Géc da vong c6 thé bao gbdm hé
vong dugc ngung tu hoac béc cau cling nhu hé vong spiro; va bét ky nguyén ti nito,
phospho, cacbon, silic hodc luu huynh trong gbc heteroxyclyl co thé tuy y dugc oxy hoa
thanh nhiéu trang thai oxy hoa khac nhau. Dé thuan tién, nito, cu thé, nhung khong loai
trir, cac nito duoc xac dinh 13 nito thom hinh vong, nghia 1a bao gbm dang N-oxit twong
mg ciia chung, mic du khong dugc xac dinh 16 rang 1a nhu vAy trong vi du cu thé. Do
d6, dbi véi hop chét co, vi du, vong pyridinyl, pyridinyl-N-oxit twong ing dugc bao
gém dudi dang hop chit khac theo sang ché, trir khi dugc loai trix rd rang hodc duoc loai
trir theo ngit canh. Ngoai ra, nguyén tir nito hinh x}(‘)ng c6 thé tuy y duoc tao bac bbn. Di
vong bao gbm cac gbc heteroaryl, va cac gbc heteroalixyclyl hodc vong di béo, ma la
vong heteroxyclyl ma no mot phan hoic no hoan toan. Vi du vé nhom heteroxyclyl bao
gébm, nhung khong gidéi han &, azetidinyl, oxetanyl, acridinyl, benzodioxolyl,
benzodioxanyl, benzofuranyl, carbazoyl, xinnolinyl, dioxolanyl, indolizinyl,
naphtyridinyl, perhydroazepinyl, phenazinyl, phenotiazinyl, phenoxazinyl, phtalazinyl,
pteridinyl, purinyl, quinazolinyl, quinoxalinyl, quinolinyl, isoquinolinyl, tetrazoyl,
tetrahydroisoquinolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-
oxopyrolidinyl, 2-oxoazepinyl, azepinyl, pyrolyl, 4-piperidonyl, pyrolidinyl, pyrazolyl,
pyrazolidinyl, ~ imidazolyl,  imidazolinyl, imidazolidinyl,  dihydropyridinyl,
tetrahydropyridinyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl,
oxazolinyl, oxazolidinyl, triazolyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl,
thiazolinyl, thiazolidinyl, isothiazolyl, —quinuclidinyl, isothiazolidinyl, indolyl,
isoindolyl, indolinyl, isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyl,
isoquinolyl, decahydroisoquinolyl, ~benzimidazolyl, thiadiazolyl, benzopyranyl,
benzothiazolyl, benzoxazolyl, furyl, diazabixycloheptan, diazapan, diazepin,
tetrahydrofuryl,  tetrahydropyranyl,  thienyl, benzothieliyl,  thiamorpholinyl,

thiamorpholinyl sulfoxit, thiamorpholinyl sulfon, dioxaphospholanyl, va oxadiazolyl.
“Hydroxyl" dé chi nhom —~OH.

“Nitro" dé chi nhém —NO,.
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“Phosphat" dé chi nhom —O-P(O)(OR')2, trong do6 mdi -OR' doc 14p 1a -OH; -O-
béo, nhu —O-alkyl hodc —O-xycloalkyl; -O-aromatic, bao gbm ca -O-aryl va -O-
heteroaryl; —O-aralkyl; hodc -OR' 1a -O'M", trong d6 M" la dbi ion voi dién tich duong
don. Mai M* ¢6 thé 13 ion kiém, nhu K*, Na*, Li*; ion amoni, nhu "N(R")s trong do R"
12 H, nhém béo, nhom di béo, hodc nhom thom (bao gém ca aryl va heteroaryl); hodc
ion kidm thé, nhu [Ca?*]os, [Mg> o, hodc [Ba*'Jos. Phosphonooxyalkyl dé chi nhém —
alkyl-phosphat, nhu, vi du, -CH2OP(O)(OH)2, hodc mudi ctia ching, nhu -CH,OP(O0)(O
Na"),, va (((dialkoxyphosphoryl)oxy)alkyl) dé chi dialkyl este cia nhom
phosphonooxyalkyl, nhu, vi du, -CH,OP(0O)(O-tert-butyl)s.

“Phosphonat” dé chi nhém —P(O)(OR')2, trong d6 mdi -OR' doc 14p 1a -OH; -O-
béo nhu —O-alkyl hoic —O-xycloalkyl; -O-thom, bao gdm ca -O-aryl va -O-heteroaryl;
hoic —O-aralkyl; hoc -OR' 1a -O'M", va M" la d6i ion v6i dién tich dwong don. Mdi
M 12 déi ion tich dién duong va c thé 13, vi du, ion kim loai kiém, nhu K*, Na*, Li";
ion amoni, nhu "N(R")s trong d6 R" 1a H, nhém béo, nhom di béo, hodc nhom thom
(bao gdm ca aryl va heteroaryl); hodc ion kim loai kiém thd, nhu [Ca®os, [Mg*os,
hoic [Ba?"]os. Phosphonoalkyl dé chi nhém -alkyl-phosphonat, nhw, vi du, -
CH,P(O)(OH),, hodc -CH2P(O)(O'Na'),, va ((dialkoxyphosphoryl)alkyl) dé chi dialkyl
este ctia nhom phosphonoalkyl, nhu, vi dy, -CH2P(O)(O-tert-butyl)a.

“Bénh nhan" hodc "Péi twong" co thé dé chi chung cho co thé sbéng bat ky,
nhung thong thuong hon 1a dé chi dong vat c6 vi va cac dong vat khac, cu thé 14 nguoi.
Do d6, phuong phap dugce boc 16 co thé ap dung dugc cho ca liéu phap cho ngudi va

ung dung trong thu y.

“Ta dwgce dwgc dung” dé chi chét, khong phai 12 hoat chit, ma dugc bao gdbm
trong ché pham chira hoat chat. Nhu dugce dung trong ban mo ta nay, ta duge co thé
duoc két hop trong hat dugc phém, hoac né co thé dugc tron theo cach vét 1y voi hat
duoc phém. T4 dugc co thé duoc st dung, vi du, dé pha loang hoat chéit va/hoac dé cai
bién céc tinh chét cia duoc pham. T4 dugc ¢6 thé bao gdm, nhung khong bi gi6i han 6,
chét chéng dinh, chat gan két, chit phi, chat phu trong rudt, chét gay ra, chit tao vi, chét
tao ngot, chét tao mau, chét 1am tron, chit 1am truot, chét hép thu, chét bao quén, chét
mang hodc ta dugc long. Ta dugce ¢ thé 1a tinh bdt va tinh bot cai bién, xenluloza va

dan xuat xenluloza, sacarit va din xuét cta chung nhu disacarit, polysacarit va ruou
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duong, protein, polyme téng hop, polyme lién két ngang, chat chbng oxy hoa, axit amin
hodc chét bao quan. T4 duge vi du bao gbm, nhung khdng gi6i han 6, magie stearat, axit
stearic, stearin thuc vAat, sucroza, lactoza, tinh bdt, hydroxypropyl xenluloza,
hydroxypropyl metylxenluloza, xylitol, sorbitol, maltitol, gelatin, polyvinylpyrolidon
(PVP), polyetylenglycol (PEG), tocopheryl polyetylen glycol 1000 sucxinat (con goi la
vitamin E TPGS, hoic TPGS), carboxy metyl xenluloza, dipalmitoyl phosphatidyl
cholin (DPPC), vitamin A, vitamin E, vitamin C, retinyl palmitat, selen, Xystein,
methionin, axit xitric, natri xitrat, metyl paraben, propyl paraben, duong, silic dioxit, bt
talc, magie cacbonat, natri tinh bot glycolat, tartrazin, aspartame, benzalkoni clorua, dau

vimng, propyl galat, natri metabisulphit hogc lanolin.

“ChAt bd tro" 13 thanh phan ma cai bién tac dung cla chét khac, thuong 1a hoat
chét. Chét bé tro thuong 12 duge chét va/hodc cht midn dich. Chat b tro c6 thé cai bién
tac dung cua hoat chét bang cach lam ting dap tng mién dich. Chét bd trg c6 thé ciing
hoat dong dudi dang chét 1am én dinh cho ché phém. Chét bd trg 1am vi du bao gém,
nhung khéng bi gidi han &, nhdm hydroxit, phén, nhom phosphat, vi khuén da chét,
squalen, chét téy rira, Xytokin, dau parafin, va chét bd tro két hop, nhu chit b trg hoan

chinh Freund hodc chit bd trg khong hoan chinh Freund.

“Chét mang dwgc dung” ta duoc ma la ch4t mang hodc ta dugc long, nhu chét
hd tro tao huyén phu, chit hd trg hoa tan, hodc chét hd tro tao sol khi. Remington: The
Science and Practice of Pharmacy, The University of the Sciences in Philadelphia,
Editor, Lippincott, Williams, & Wilkins, Philadelphia, PA, Tai ban lan thr 21 (2005),
dugc két hop o day bang cach vién dan, mo ta cac ché pham va dang bao ché 1am vi du
thich hop d phan phéi dugc pham ctia mot hodc nhiéu ché pham tri liéu va cac dugc

chét b sung.

Thong thuong, ban chét cta chit mang phu thudc vao phuong thirc dung cu thé
dugc str dung. Vi du, ché phim ding ngoai dudng tiéu héa thuong chira dich long tiém
dugc ma bao gém dich 16ng dugc dung va chép nhan dugc vé mit sinh 1y nhu nudc,
nude mudi sinh 1y, dung dich mudi can bang, dextroza c6 nudc, glyxerol hodc loai twong
tu 1am ta dugc 16ng. Trong mot s6 vi du, chit mang dugc dung co thé tiét trung dé thich
hop dung cho d6i twong (vi du, bang cach tiém ngoai duong tiéu hoa, trong co, hoac

duéi da). Ngoai chat mang trung tinh vé mat sinh hoc, dugc phdm dé st dung c6 thé
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chtra lugng nhé cua chét phu trg khong doc, nhur chat 1am 4m hoic chit nhil hoa, chét

bao quan, va chit dém pH va loai twong tu, vi du natri axetat hodc sorbitan monolaurat.

“Mubi dwge dung" dé chi mubi duge dung cua hop chét ma c6 ngudn gbc tix
nhiéu loai déi ion hitu co va vd co nhu da biét ddi v6i ngudi co hiéu biét trung binh
trong linh vuc va bao gém, vi du, natri, kali, canxi, magie, amoni, tetraalkylamoni, va
loai twong tu; va khi phan tir chira chic bazo, mudi cua axit hitu co hodc v6 co, nhu
hydroclorua, hydrobromua, tartrat, mesylat, axetat, maleat, oxalat, va loai tuong tu.
“Mubi cong axit duge dung" 12 tdp hop con cla "mudi dugc dung" ma gitr lai hiéu qua
sinh hoc cta bazo tu do trong khi dugc tao thanh boi dbi tac axit. Cu thé 1a, hop chét
theo sang ché tao thanh mudi v6i nhiéu loai axit duge dung, bao gdm, nhung khong bi
gi6i han &, axit vo co nhu axit clohydric, axit hydrobromic, axit sulfuric, axit nitric, axit
phosphoric, va loai tuong tu, cling nhu axit hitu co nhu axit formic, axit axetic, axit
trifloaxetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit maleic, axit
malonic, axit sucxinic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit xinamic,
axit mandelic, axit benzen sulfonic, axit isethionic, axit metansulfonic, axit etansulfonic,
axit p-toluensulfonic, axit salixylic, axit xinafoic va loai tuong tu. “Mubi cong bazo
duoc dung" 1a tap hgp con cua "mudi duge dung" ma co ngudn gdc tlr bazo vo co nhu
mudi natri, kali, lithi, amoni, canxi, magie, sat, kém, déng, mangan, nhom va loai tuong
tu. Mudi 1am vi du 1a mudi amoni, kali, natri, canxi, va magie. Mubi ¢6 ngué)n géc tur
bazo hitu co duge dung bao gém, nhung khong bi gidi han 6, mudi cua amin bac mot,
bac hai, va bac ba, amin dugc thé bao gém amin duogc thé co trong ty nhién, amin vong
va nhua trao dbi ion bazo, nhu isopropylamin, trimetylamin, dietylamin, trietylamin,
tripropylamin, tris(hydroxymetyl)aminometan (Tris), ctanolamin, 2-
dimetylaminoetanol, 2-dietylaminoetanol, dixyclohexylamin, lysin, arginin, histidin,
cafein, procain, hydrabamin, cholin, betain, etylendiamin, glucosamin, metylglucamin,
theobromin, purin, piperazin, piperidin, N-etylpiperidin, nhua polyamin, va loai twong
tw. Bazo hitu co 1am vi dy 1a isopropylamin, dietylamin, tris(hydroxymetyl)aminometan
(Tris), etanolamin, trimetylamin, dixyclohexylamin, cholin, va cafein. (Xem, vi du, S.
M. Berge, et al., "Pharmaceutical Salts," J. Pharm. Sci., 1977; 66:1-19 ma dugc két hop
& ddy bing céch vién din.) Theo phuong 4n cy thé duge boc 16, hop chét co thé 1a

format, trifloactat, hydroclorua hoac mudi natri.
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"Lwong c6 hiéu qua" d6i v6i hop chat hodc dugce phdm dé chi lugng hop chét
hodc dugc phém du dé dat duoc Kkét qua cu thé mong mubn, nhu tc ché protein hodc
enzym. Theo cac phuong an cu thé, "lugng c6 hiéu qua" 1a lugng du d8 we ché RIP1; dé
goi ra sy dap Gmg sinh ly hodc y khoa mong mudn & md, hé théng, ddi twong hodc bénh
nhan: dé didu trj réi loan hodc bénh cy thé; dé cai thién triét tiéu mot hogc nhiéu triéu
chimg ctia n6; va/hodc dé ngan ngtra sy hién dién ciia bénh hodc r6i loan. Lwong hop
chit ma ciu thanh "lwong c6 hiéu qua" ¢ thé thay ddi phu thudc vao hop chét, két qua
mong mudn, tinh trang bénh va mtrc d6 nghiém trong cta no, kich thuéc, do tudi va gidi
tinh clia bénh nhan cAn didu tri va loai twong ty, nhu s& dugc hiéu bdi ngudi 6 hiéu biet

trung binh trong linh vyc k¥ thuét.

"Tidn dwge chit" dé chi hop chit ma dugc bién ddi in vivo dé thu duge hop chat
¢6 hoat tinh sinh 1Y, hoic hop cht ¢6 hoat tinh sinh hoc hon hop chét gbe. Sw bién do6i
in vivo ¢6 thé xay ra, vi duy, bang qua trinh thuy phan hodc chuyén hoa bang enzym. Vi
du chung vé gbe tién duge chit bao gdbm, nhung khong bi gi6i han &, cic dang este va
amit cia hop chét c6 dang hoat tinh mang gbc axit carboxylic. Vi du vé este dugc dung
ctia hop chét theo sang ché bao gdbm, nhung khong bi gidi han &, este ciia nhém phosphat
va axit carboxylic, nhu este béo, cu thé 1a alkyl este (vi du Ci.salkyl este ). Gbc tién duge
chét khac bao gdbm phosphat este, nhur -CH>—O-P(O)(OR')2 hodc mubi ctia ching, trong
do R' 1a H hodc Cisalkyl. Eeste chap nhan dugc con bao gbm xycloalkyl este va
arylalkyl este nhu, nhung khong bi gi6i han & benzyl. Vi du vé amit dugc dung cia hop
chét theo sang ché bao gém, nhung khong bi gidi han 6, amit bac mot, va alkyl amit bac
hai va béc ba (vi du v6i tr mot dén khoang sau cacbon). Amit va este cua cac phuong
an 1am vi du dugc boc 10 cia hgp chét theo sang ché c6 thé duogc didu ché theo phuong
phap thong thuong. Thao luén xuyén sudt vé tién duge chat duge néu trong tai liéu T.
Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems," Tép 14 cia A.C.S.
Symposium Series, va trong tai liéu Bioreversible Carriers in Drug Design, ed. Edward
B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, ca hai tai

liéu nay dugc két hop & day bang cach vién dan cho tat ca cac muc dich.

"Solvat" dé chi phic hop duge tao thanh bang cach két hop phan tir dung mdi
v6i phan ti hodc ion cua chét tan. Dung mdi ¢6 thé 1a dung moi hitu co, dung moi vo co
hoidc hdn hop ctia cé hai loai. Vi du vé dung mdi nay bao gbm, nhung khong bi gidi han

&, ruou, nhu metanol, etanol, propanol; amit nhu amit N,N-hai nhém béo, nhu N,N-
20



50661 21161

dimetylformamit; tetrahydrofuran; alkylsulfoxit, nhu dimetylsulfoxit; nuée; va cac to
hop cta chung. Hop chit dugc md ta trong ban md ta ndy co6 thé ton tai & dang khong
solvat héa cling nhu dang solvat héa khi két hop véi dung mdi, duge dung hodc khong
duoc dung, nhu nudc, etanol, va loai twong tu. Dang solvat hoéa cua hgp chét duoc boc
16 & day thudc pham vi clia cac phuong an dugc boc 16 trong ban md ta nay.

"Sulfonamit" dé chi nhém hodc gdc —SOamino, hodc —N(R)sulfonyl, trong do
R 13 H, nhém béo, nhom di béo, hodc nhém thom (bao gbm ca aryl va heteroaryl).

"Sulfanyl" dé chi nhém hoic —SH, —S-béo, —S-di béo, —S-thom, (bao gém ca—S-
aryl va —S-heteroaryl).

"Sulfinyl" dé chi nhom hodc géc —S(O)H, —S(O)béo, -S(O)di béo, hodc —
S(O)thom (bao gbm ca -S(O)aryl va —S(O)heteroaryl).

"Sulfonyl" dé chi nhom: —SO,H, —SOsbéo, —SO2di béo,—SOzthom (bao gém ca
—SOsaryl va —SOzheteroaryl).

"Diéu tri" hoic "sw diéu tri” nhu duge dung trong ban mo ta nay lién quan dén
viée didu trj bénh hodc tinh trang bénh dugc quan tim & bénh nhan hogc dbi twong, cu
thé 1a nguoi méc bénh hodc tinh trang bénh dugc quan tam, va bao gbm vi du, va khong
bi gidi han 6:

()  ngdn ngira bénh hogc tinh trang bénh xuat hién & bénh nhan hodc db6i
tuong, cu thé 14, khi bénh nhan hodc d6i tuong nay co6 kha nang méc tinh trang bénh
nhung chua duogc chan doan 1a c6 no;

(ii) e ché bénh hodc tinh trang bénh, vi dy, 1am ngimg hodc lam cham sy phét
trién cua no;

(iii) 1am diu bénh hodc tinh trang bénh, vi du, gy ra su giam bat tri¢u chung
hodac su thoai trién ctia bénh hoic tinh trang bénh hodc triéu ching cua chung; hodc

(iv)  1am &n dinh bénh hogc tinh trang bénh.

Nhu duoc dung trong ban mo ta nay, thuat ngit "bénh" va "tinh trang bénh" ¢co
thé dugc stir dung thay thé 1an nhau hoic c6 thé khac nhau & chd ching bénh hodc tinh
trang bénh cu thé c6 thé khong c6 tac nhan gay bénh da biét (do do can bénh hoc chua
duge xac dinh) va do d6 n6 chua dugc nhan dinh 1a bénh ma chi 1a tinh trang bénh hodc
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hoi chirng khong mong mudn, trong d6 tap hop cu thé nhiéu hon hoic it hon céc triéu

chiing da duoc x4c dinh béi thiy thude 1am sang.

Céac dinh nghia & trén va cac cong thire chung dudi day khong dugce du dinh 1a
bao gdm céc kiéu thé khong dugce phép (vi du, metyl dugc thé bang 5 nhém flo). Cac
kiéu thé khong duoc phép nay d& dang dugc nhan biét boi ngudi c6 hiéu biét trung binh

trong linh vuc.

Nguoi co hiéu biét trung binh trong linh vuc s& hiéu rd rang hop chét c6 thé thé
hién hién twong hd bién, ddng phan hinh dang, ddng phan hinh hoc, va/hodc dong phan
quang hoc. Vi du, hop chat dugc boc 10 nhét dinh c6 thé bao gé)m mot hodc nhiéu tAm
bat dbi ximg va/hodc lién két doi va do d6 6 thé ton tai duéi dang chét dong phan 1ap
thé, nhur chét ddng phan lién két doi (tirc 1, cht ddng phan hinh hoc), chét dong phan
dbi quang, chét dong phan khong d6i quang, va hon hop cia chung, nhu hdn hop triét
quang. Vi du khéc la, hop chét duoc boc 10 nhét dinh ¢6 thé ton tai & mot vai dang triét
quang, bao gdm dang enol, dang keto, va hdn hop cta ching. Vi cac tén hop chét, cong
thirc va hinh v& hop chit trong phan mo ta va yéu cAu bao hd nay c6 thé chi thé hién mot
trong s6 cc dang triét quang, dong phan hinh dang, ddng phan quang hoc, hoac dong
phan hinh hoc ¢ thé ¢6, ngudi c6 hiéu biét trung binh trong linh vyre k thudt s& nhan
ra rang hop chét dugc boc 10 bao ham dang triét quang, dong phan hinh dang, ddng phan
quang hoc, va/hodc d6ng phan hinh hoc bt ky cua hop chit dugc mo ta & day, cling nhu
hdn hop cla nhiéu dang ddéng phan khéac nhau nay. Hon hop cta cc dang dong phan
khac nhau, bao gdbm hdn hop cta cac ddng phan ddi quang va/hodc ddng phan 1ap thé,
¢6 thé duge tach riéng dé tao ra mdi ddng phan ddi quang va/hodc ddng phén lap thé
riéng 1& bing cach sir dung céc k¥ thuat da biét ddi voi nguoi c6 hiéu biét trung binh
trong linh vuc k§ thuat, dac biét 1a véi loi ich cua sang ché. Trong truong hop quay gidi
han, vi du quanh lién két amit hoic giita hai vong dugc gén truc tiép nhu vong pyridinyl,
nhom biphenyl, va loai twong tu, cic atropisomer cling c6 thé dugc va ciing duge bao
gdm mot cach cu thé trong hop chét theo sang ché.

Theo phuong 4n bat ky, hydro bat ky hogc tat ca cac hydro c6 mat trong hop chét,
ho#c trong nhém hodc gbc cu thé trong hop chét, c6 thé dugc thay thé bang doteri hodc
triti. Do d6, viéc chi ra alkyl bao gém alkyl dugc doteri hoa, trong do tir mot dén sb

lugng 16n nhét cua cac hydro c6 mat co thé dugc thay thé bang doteri. Vi dy, etyl dé chi
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ca CoHs hodc CoHs trong do tu 1 dén 5 hydro duoc thé bang doteri, nhu trong C2DyHs.

X

IL.  Hop chét cé hoat tinh RIP1 va dwge phim chira hop chat c6 hoat tinh
RIP1

A.  Hop chat

Sang ché boc 16 hop chét va duoc pham chira hop chat nay ma hiru dung dé uc
ché RIP1 vivhoac didu tri bénh va/hodc tinh trang bénh lién quan dén RIP1. Theo mot
s6 phuong 4n, hop chét nay 1a chét trc ché kinaza chon loc. Vi du, cac hop chét lam vi
du c6 thé e ché chon loc RIP1 vugt qua RIP2, RIP3, hodc ca RTP2 va RIP3. Theo mot

s6 phwong 4n, hop chét theo sang ché co thé ¢6 céu trac thoa man Cong thic I

0 Lo
O >_, Z
<R1) N
m N \RS (R)n
g O

Cong thirce I,

hodc mubi duge dung cta nd. Nguoi co hiéu biét trung binh trong linh vuc k¥
thuat s& danh gia rang cong thirc chung duoc boc 10 bao gbm nam trong pham vi tat ca
cac df?)ng phén 1ap thé, N-oxit, chét hd bién, hydrat, solvat, déng vi, va’/hodc tién duoc
chét cua hop chét theo cach khac c6 dic diém cAu trac duoc yéu cAu bdi cac cong thire
nay.

Tham chiéu dén Cong thic I:

vong B 1a heteroaryl ¢6 5 canh hodc 6 canh;

L 1a nguyén tir khac loai hodc R?, voi diéu kién 1a R? khong phai la H hoac D;

7 13 nhom béo Ciio (nhu Ciealkyl, Czealkenyl, Ca.ioalkynyl, hodc Cs.

W
sxycloalkyl); hodc \@%Rs)"'

>

R! 1a halogen, -C=CH, hoic nhém -cdu noi-R®, trong dé cau noi 1a R?, véi diéu

kién 1a R® khong phai 1a H hodc D, va R® 1a R®, -C(R")3, hodc -C(RH=C(R)y;
R2va R3? doc 1ap 1a R,

R* va R> doc 1ap 1a R®;
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R® doc 14p dbi véi mdi 1an xuat hién 1a H hodc D (ngoai tir d6i v6i cac phuong 4n
trong d6 L 12 R%), nhém béo Ciio (nhur Ci-ioalkyl, Ca-r0alkenyl, Ca-10alkynyl, hodc Cs.
sxycloalkyl), nhém halo béo Ci-10, nhém thom Cs.10, hodc nhom di vong Cs.¢;

R® doc 1ap dbi voi mbi 1an xudt hién 1a -OH, -SH, -OR¢, -SR°, -NRRY, -Si(R")s,
-C(O)OH, -C(O)ORS, hoidc -C(O)NR'RY,

R® doc lap dbi véi mdi 1an xuét hién 1a Cr.iealkyl (ma c6 thé duge thé bang 1, 2
hoic 3 R®), Ca-10alkenyl (ma co thé duoc thé bang 1, 2 hodc 3 R®), Cz-10alkynyl (ma c6
thé duoc thé bing 1, 2 hodc 3 R%), Cs-exycloalkyl (ma c6 thé dugc thé bang 1, 2 hodc 3
R®), hodc nhém thom Cs.1o (ma ¢6 thé duoc thé bang 1, 2 hode 3 R°);

R doc 1ap dbi véi mi 1an xuét hién 1a H; Ci.ealkyl (ma c6 the duge thé bang 1,
2 hoiic 3 R®); Ca.exycloalkyl (ma c6 thé dugc thé bing 1, 2 hodc 3 R®); nhém di vong Cs.
6 (ma co thé duoc thé béng 1, 2 hodc 3 R®); Cs.joaryl (ma c6 thé duogc thé béng 1, 2 hoac
3 R®); Cs.ioheteroaryl (ma c6 thé duge thé bang 1, 2 hodc 3 R®); hodc hai nhom RY cung
V6i nito duoc lién két v6i ching tao thanh nhém di vong Cs.o (ma c6 thé duge thé bang
mot hodc nhiéu R®), hoic Cs.ioheteroaryl (ma c6 thé duogc thé béng mot hoac nhiéu R®);

R® doc 1ap dbi voi mdi 1an xudt hién 1a halogen, Crealkyl, Co-toalkenyl, Co-
joalkynyl, Cishaloalkyl, Cs.sxycloalkyl, Cs.1oheteroaryl, hoac -OR?; va

Rf doc 1ap dbi v6i mbi 1an xut hién 1a R?, R®, hodc R°, hodc hai nhom Rf cing
v&i nguyén tir cacbon dugc li€n két voi chung tao thanh nhom Cs.exycloalkyl (ma ¢ thé
dugc thé bang mot hodc nhiéu R®), hodc nhom di vong Cs-10 (ma ¢6 thé duoc thé bang

mot hoac nhicu R);

m béng tir 1 dén 4, nhu 1, 2, 3, hodc 4, v6i cac phuong én dugc uu tién 1a 1 hodc

n béng 0, 1 hoac 2; va
pbing 0, 1,2, 3, 4, hodc 5.

Theo mdt s6 phwong an, hop chét theo sang ché c6 thé ¢6 cdu tric théa man Cong

thirc TA
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Cong thirc IA,

hodc mudi duge dung cia nd. Ngudi cd hiéu biét trung binh trong linh vuc k¥
thuat s& danh gia rang cong thirc chung dugc boc 10 bao gdm nam trong pham vi tat ca
cac déng phéan lap thé, N-oxit, chét hd bién, hydrat, solvat, déng vi, va/hodc tién duoc
chét ctia hop chét theo cach khac c6 dic diém cAu tric duoc yéu cau boi cac cong thire
nay.

Tham chiéu dén Cong thirc TA:

vong B 1a heteroaryl c¢6 5 canh hodc 6 canh;

L 1a nguyén ti khac loai hodc R?, voi diéu kién 13 R? khong phai 12 H hodc D;

R! 13 halogen, -C=CH, hoac nhom -ciu ndi-RS, trong d6 cdu nbi 1a R?, véi diéu
kién 1a R? khong phai 1a H hoic D, vaR® 1a R®, -C(RY)3, hoic -C(RH=C(R")z;

R?vaR3? doc lap 1a R%;

R*va R’ doc 1ap 1a RS

R? doc lap do6i v6i mbi 14n xuét hién 1a H hodc D (ngoai tir dbi v6i cac phuong an
trong do6 L 1a R?), nhém béo Ci-10 (nhu Ci-10alkyl, Ca-10alkenyl, Cz-10alkynyl, hodc Cs.
sxycloalkyl), nhom halo béo Ci-10, nhém thom Cs.10, hodc nhém di vong Cs.6;

R doc lap dbi v6i mbi 14n xudt hién 12 -OH, -SH, -OR¢, -SR¢, -NR'RY, -Si(R"),
-C(0)OH, -C(O)OR®, hodc -C(O)NRIRY;

RE doc 1ap dbi voi mBi 1an xudt hién 12 Ci.iealkyl (ma c6 thé duge thé bang 1, 2
hodc 3 R®), Ca-joalkenyl (ma ¢o6 thé duoc thé bang 1, 2 hodc 3 R®), Cz-10alkynyl (ma c
thé duogc thé béng 1, 2 hodc 3 R®), Cz.sxycloalkyl (ma cé thé dugc thé bé'lng 1, 2 hoac 3
R®), hodc nhém thom Cs.10 (ma ¢ thé dugc thé béng 1, 2 hodc 3 R®);

R¢ doc 1ap dbi voi mdi an xuat hién 13 H; Cr.ealkyl (ma c6 thé dugc thé bang 1,
2 hoic 3 R®); Csexycloalkyl (ma c6 thé duoc thé bang 1, 2 hodc 3 R®); nhom di vong Cs.
¢ (ma c6 thé duoc thé bang 1, 2 hodc 3 R®); Cs.ioaryl (ma c6 thé duge the bang 1, 2 hoic

3 RY); Cs.ioheteroaryl (ma c6 thé dugc thé béng 1, 2 hodc 3 R®); hodc hai nhom R¢ cung
25
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v6i nito duoc lién két véi ching tao thanh nhém di vong Cs.s (ma c6 thé dugc thé bang

mdt hodc nhidu R®), hodc Cs.ioheteroaryl (ma ¢6 thé duge thé bang mot hodc nhiéu R®);

R® doc 1ap déi v6i mbi 1an xuét hién 13 halogen, Ciealkyl, Caioalkenyl, Co-

1oalkynyl, Cighaloalkyl, Cs.sxycloalkyl, Cs-iocheteroaryl, hodc -OR?; va

Rf doc 1ap dbi véi mBi 14n xudt hién 1a R, RY, hoac R® hogc hai nhém R ciing véi
nguyén tir cacbon dugc lién két v6i chiing tao thanh nhom Cs.exycloalkyl (va theo mot
s6 phuong 4n, nhom Cs.exycloalkyl duge thé bang mot hodc nhiéu R®), hodc nhém di
vong Cs.10 (va theo mot sb phuong an, nhém di vong Cs-10 dugc thé bé‘mg mot hodc nhiéu

R®);

m béng tir 1 dén 4, nhu 1, 2, 3, hodc 4, v6i cac phuong an dugc uu tién 1a 1 hoac

n béng 0, 1 hoac 2; va
p bing 0, 1, 2, 3, 4, hodc 5.

Theo cac phuong an cu thé vé Cong thic I hodc IA, nhom heteroaryl 5 canh c6

e
W\ZVV\
. . W X . ~
thé ¢6 cau tric théa man cong thuc W & , trong d6 it nhat mot W la nito, va méi W con

lai doc 1ap duge chon tir cacbon, CH, oxy, luu huynh, nito, hogc NH. Theo mot sb
phuong 4n, nhom heteroaryl 5 canh nay la diazol, triazol, oxadiazol, hodc oxazol.
Triazol 1am vi du bao gdm nhém bét ky trong sb cac nhom sau day:
x(N o, o,
_ - N N
Eﬁ/é;l N§/N_§'. }ﬁl/ ) XW N

HN\'\i/ . ? N\N . N\//

5

Eﬂ//N }(EN\ }ﬁ&\

a o - N

HN-NT S SN i ;hodc "N B

Diazol 1am vi du dugc chon tir loai bét ky trong s6 cac loai sau day:

:N\N—%- . %%N—}

hOé.C N=~/

b

3

Oxazol 1am vi du dugc chon tir loai bét ky trong sd cac loai sau day:
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5 M e &
o~y . ﬁ/\j( N o\N  hoiic O\XMN

Oxadiazol 1am vi du dugc chon tir loai bat ky trong sb céac loai sau day:

Theo cac phuong an cu thé vé Cong thirc I hodc IA, L 13 oxy hodc R® trong
d6 R? 1a C1.Caalkyl, nhu -CHz-, -CH2CH,-, -CH2CH2CHo-, hodc -CH,CH,CH>CHo-.

b

N ; hodc

JZAZ/O

Theo mot sé phuong 4n, L 1a -CHa- hodc oxy.

Nhoém ciu ndi ciia nhém R! trong d6 R! 1a cAu ndi-R® 12 nhém béo Ci, Cs, Cs,
hoic C4, nhur nhém C alkyl, nhom alkenyl, hodc nhom alkynyl, hodc nhom halo béo Ci,
Ca, C3, ho#ic C4, nhu nhém C haloalkyl, hodc nhém haloalkenyl. Theo mot sb phuong
an, nhém cAu ndi cia R! 1a R? trong d6 R? la Ci.Caalkyl, nhu -CHa-, -CH2CHo-, -
CH,CH>CHy-, hodc -CH,CH,CH,CHa-; hodc nhém cau ndi 1a Ca.Caalkenyl, nhu -
CH=CH-, -CH=CHCHy-, -CH,CH=CH-, hoc -CH,CH=CHCH>-; hogc nhém cau noi
1a C.Caalkynyl, nhu -C=C-, -C=CCHa-, -CH,C=C-, hoac -CHC=C-CHa»-. Theo mot
sé phuong an, nhom céu néi 1a C-Cshaloalkenyl, nhw -CF=CH-, -CCI=CH-, -CH=CCl-
, -CH=CF-, -CCI=CCl-, -CF=CF-, hodc —-CCI=CF-, -CF=CCIl-. Theo mot sb phuong an,
nhém cdu ndi 1a -CHs-, -CH>CHa-, -CH,CH>CHa-, -CH2CH2CH2CH,-, -CH=CH-, -
CCI=CH-, -CH=CCl-, hoic -C=C-.

Nhém R6 ciia R! 12 C(RY)3 theo mot s& phuong 4n, trong d6 mot Rf 1a R®, trong
do R 1a -OR? (vi du, hydroxyl hodc OMe) va modi Rf con lai doc 14p 1a R?, trong d6 R?
12 nhém béo Crs va tdt hon 12 mai Rf con lai 1a R® trong do R® doc 1ap déi v6i mdi lan
xudt hién 14 Cr.alkyl. Theo cac phuong an cu thé, mdi Rf con lai 1a R? trong d6 R* 1a
metyl hodc CDs. Theo mot sb phuong an bd sung khéc nira, R® 1a -C(R")s trong d6 mdi
Rf 1a R? trong d6 R® 1a metyl hoic H hogc trong d6 mdi Rf 1a R* trong d6 R* 1a metyl
hoiic RP trong d6 R? 1a -C(O)OR®. Theo mdt s6 phwong 4n bd sung, mot R 1a R* 1a -OR®
(vi du, hydroxyl hoac OMe) va hai nhém Rf con lai ndi cing nhau dé tao thanh nhém
béo (vi du, xyclopropan, xyclobutan, xyclopentan, hodc xyclohexan) hodc nhom di vong
(vi du, epoxit, oxetan, tetrahydrofuran, tetrahydropyran, hodc hexahydrofuro[3,2-
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b]furan) véi nguyén tir cacbon ma chiing dugce lién két v6i. Theo mot s6 phuong an nhu
vay, nhém béo va/hodc di vong co thé duoc thé, voi mot sb phuong an cu thé 1a duoc

thé bing mot hodc nhidu nhém hydroxyl hodc nhom benzyl-carbonyl.

Moét sé phuong an hop chét c6 nhém ciu nbi ma 1a nhém Ca.4, ma 6 thé bao gdbm
alkyn. Theo cdc phwong an cy thé, R! 1a nh6m _cAu ndi-R6 va cdu nbi 1a R? trong do R?
13 -CHp-, -CH2CHa-, -CH,CH>CH»-, -CH,CH>CH2CHo-, -CH=CH-, hogc -C=C-, hodc
-CH,C=C-, va R® 1a R® trong d6 R® 1a -C(O)OEt hodc 1a -C(O)NRYR? hodc -NRIR?
trong d6 mdi RY doc lap d6i voi mdi 1an xuit hién 1a hydro, Cs.ioheteroaryl, Cs.
¢xycloalkyl, hodc c4 hai RY déu ndi v6i nhau dé tao thanh nhoém di vong véi nguyén tir
nito ma chung lién két v6i, ma c6 thé con bao gdm mot hodc nhiéu nguyén tir khéc loai
bd sung ngoai nguyén tir nito ma cac nhom RY duoce lién két véi. Theo mot s6 phuong
4n, mot RY 12 hydro va RY con lai 1a C5-jheteroaryl, ma c6 thé dugc thé bang mot hoge
nhiéu R®, nhu mot trong sb céc loai sau day:

n

N~

H
\ Ol , hodc ~F .

b

RS ciing ¢6 thé 1a R® trong d6 R® 1a -OH hoic -OR® (trong d6 R° 1a Ci-calkyl va
theo mot s6 phuong an, Crsalkyl dugc thé bang Cs.ioheteroaryl, nhu pyridinyl; hodc
trong d6 R® 1a Cs.joheteroaryl, nhu quinolinyl), hoac RY ¢6 thé 1a -NRIRY trong d6 RY
doc lap d61 véi mdi 14n xuat hién 1a H, Cs.ioheteroaryl (va theo mot s6 phuong an, nhém
Cs.1oheteroaryl dugc thé bing mot hodc nhiéu nhém R), hogc hai nhom R? ciing véi
nito duoc lién két voi ching tao thanh nhém di vong Cs.g (va theo mot s6 phuong an,
nhom di vong Cs.9 nay duoc thé bang mot hodc nhiéu nhom R®) hodc Cs.ioheteroaryl (va
theo mot sé phuong én, Cs.ioheteroaryl duge thé bang mot hodc nhiéu nhom R¢). Trong
cac phuong an voi su thé Re, R® doc lap ddi v6i mdi 1an xuét hién 1a Cs.joheteroaryl,
hoic -OR?, trong d6 R? 1a Ci-10alkyl.

Mot sb hop chét bao gdm ciu nbi ma 1a nhém Ci va nhom R® ma 1a R®, trong d6
R 13 -NRIRY trong d6 mot R¢ 1a H va RY con lai 1a pyridinyl, hodc trong d6 ca hai nhém
RY cung v6i nito duge lién két v6i chiing tao thanh Cs.joheteroaryl; hodc RP 12 ORS, trong

do R¢ 1a Ci.galkyl duge thé bang nhém pyridinyl. Theo mot s6 phuong an, R® 1a
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F3C

N-N N-N >/\N
WjNﬁ FH@QN&,M@C N‘NJGN;&.

Theo mot sb phuong 4n, R! ¢6 thé duoc chon tir loai bét ky trong s6 céc loai sau

day:
HO L~ HO TN o/\

¥ N

N >
ST e
N o .
5 O .

2

Cl e o
X W v 4 : N/J\/N\}{; \([)l/\}{

N™ °N
H

o et Oy s
W 0 N.A_ O S :
H : ’

~
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Theo mot sb phuong 4n, mdi gde trong s6 R% va R3 doc 1ap 1a R® trong d6 R* doc
lap ddi véi mdi 1An xuét hién 12 hydro, metyl, etyl, propyl, butyl, pentyl, hodc hexyl.
Theo cac phuong an cu thé, mdi géc trong s6 R% va R3 doc 1ap 1a R? ma doc lap ddi voi
mdi 14n xuét hién 13 hydro, metyl, hodc etyl. Theo cac phuong an 1am vi du, R? 12 metyl
va R3 1a hydro.

Theo mdt s6 phuong 4n, mdi R* doc 14p va/hodc mdi R3 doc 1ap 1a R®, trong do6
R® 1a alkyl, alkenyl, alkynyl, clo, brom, i6t, hodc flo. Theo cac phuong 4n cu thé, mbi
R* va/hoic mdi R3 doc 1ap 1a R trong d6 R® 1a nhém béo mach ngan (vi du, metyl), flo,
hoac clo.

Theo mot sb phuong an, m béng I;n bﬁng O hoac 1;vap br?mg 0, 1, hodac 2. Theo
cac phuong an cu thé, m bang 1, n bang 0 va p bang 0, 1, hodc 2.

Céc hop chit c6 Cong thic I hodc IA ciing ¢6 thé ¢6 cu trac théa man mot hodc

nhiéu cong thirc trong s6 Cong thire 1T va ITA-IIF.
Q L R®),
@O N
R? N H
| O

Cong thire I1
RS)
O S 0-2
o 3270
SoTatis
R’ N H
| O

Cong thire ITA
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RS)
o) W- \)' 0-2
o T
T
R' N H
;| 0o
Cong thirc IIB
RS)
o) W- 0-2
0O W
@ NW A@
R' N H
[ 0
Cong thire IIC
RS)
O W. j/\Eﬁ 0-2
O |
N\
et
R' N H
/ (@)

Cong thirc IID
O}_(\y/\@Rs)o-z
(0] \\
S Ose%
R’ N H
| 0o

Cong thire IIE

o @) N—=
QLA e
R1 N H 0] 02

/ O

Cong thire IIF

Tham chiéu dén Cong thire 11 va IIA-IIF, m&i gbc trong s6 R! va R® 1a nhu duge
néu trén day cho Cong thirc I va/hodc IA. Theo cac phuong an cu thé, 0, 1, hodc 2 nhém
RS ¢6 mat. RS ¢6 thé 1a Re trong d6 Re 1a flo hodc clo. Theo cac phuong an cu thé khac,
R’ khong ¢6 mat. Tham chiéu dén Cong thirc IIA-IIF, mdi W ddc 14p 1a nito hodc oxy,
va cu thé 1 nito.

Theo mot s6 phuong 4n, cac hop chét c6 Cong thirc I hodc IA cling c6 thé c6 cdu

tric théa mén mot hogc nhiéu cong thirc bat ky trong sb cac Cong thirc III-VI:
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0 OOR5)02
M\/@ kN‘
RS 03 ;\1 o H

Cong thire IIT
Oi . A~ ‘R5)0-2
O
Cl
RO N H
/ (@]
Cong thire IV
R5
° O &
/@ kN\ /
Yz N H
R6 Z / (@]
Cong thirec V
0]
(0] z
Beooal
)z N H
R6 Z / (@]
Cong thire VI

Tham chiéu dén Céng thtre III-VI, mdi R® doc 1ap ¢6 the la nhu duge néu trén
day va theo mot $6 phuong an cu thé 1a nhém béo mach ngén (vi du, metyl) hoac
halogen, nhu clo hogc flo. Ngoai ra, vong B 1a nhu duoc néu trén day va theo mot 56

phuong an, 1a dugc chon tu

W
A W
L p A XEXXV
W b W—W > 2 W—W > = 3 °
R® nhu duoc minh hoa trong Cong thire III-VI la nhu dugc néu trén day va theo
mot s6 phwong 4n 1a duge chon tir loai bét ky trong s6 cac loai sau day:
HO;;{ . o) HO><9‘,

H H
SO , , |
N\ \g , K/NIEL 5
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H \/Oi{ "1:
N % N N T b
N@g@ N|r/I O ; O ;
H ;
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HN: I ji‘f ° HFQ i ,/:}%% Zi‘
. HO "“OH () “OH
H o : ©)L H O . o
HO_ % HO._ % N NN
G . fﬁ &/\Q\O/\k R FBC{NJ\/N\;‘;

> O . >

2

o % "3
Sy oK g\o/\k. N/D é .

E N
N 5‘;h021c

Cac hop chét 1am vi du dugce boc 16 nhét dinh nam trong pham vi ciia mot hodc

nhidu cong thirc trong s6 Cong thirc I, IA, 11, ITA-IIF, va III-VI bao gbm:

e O T <O
\/OY\/C(;QONHN:N(\@ N\/?/©/ H\L(\/@;Qo

I1: I-2;
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I-3;
<
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3O
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1-9;
QT
I-11;

.......
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VT j
1-26;
S osaci
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1-34;
o OHNw
Q'“NH NN
Ho Z S
I-36;
%
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F3C

5

[-46;
1-45;
FaC
N ﬂ Nm HJ
N = N
/ o) Z /| O
1-47; 1-48;
(0]
2 Hm OQ HJ
gPew: e
1-49; I-SO,

FZ
HO 4 ;\I 0 "o ©
51 [-52;
o) N@ AN
O = 0 4
2 ,NSH <\N,NH 2 N>:1_<N/J
= N
Ho. Z ;\l o) oS o
0
1-53; 1-54
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O :
:\2 NH  N-NH QN?*_Q
o, P Ho. Z "o
o) = D

I-55;
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HO™ RN
{CQ O e 1
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>K© /NH Ho%olh‘w
Q " R
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1-81;
[-82;
O N‘N
(0] v o N
Ho. Z }“ Y /@NQ‘NH N
HO /| O
’ 1-84;
0 N
02"'” \Nm
AN
>/©2 HO/C[/N o
1-86;

40



50661

AN

1-93;

0. N= 0 Nx
\/@EleH nN-NH o™ ;2..-NH N-NH
Cl\\l 4 ;\l 0 K/N // ;\l (6]

1-95; 1-96; hoac

@) N
o 30
N\
Pz N
S5 /0
/\

I-97.

\’/\© o (0] NQ(\@
~NH cl . — ~NH
2 N HO\*/\/C[ l NHN

N

| O

41/161

Céc hop chét 1am vi du nam trong pham vi cia mot hodc nhiéu cong thirc trong

s6 Cong thire I, IA, 11, ITA-IIF, va III-VI bao gom:
I-1:  Etyl (S)-3-(3-(5-benzyl-1H-1,2,4-triazol-3 -carboxamido)-5-metyl-4-oxo-
2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-7-yl)propanoat;
I-2:  (S)-N-(7-(3-((1H-indazol-5-yl)amino)-3 -oxopropyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-benzyl-1H-1 ,2,4-triazol-3-carboxamit;
I-3:  (S)-N-(7-(3-((1H-indazol-6-yl)amino)-3-oxopropyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-5-benzyl-1H-1 ,2,4-triazol-3-carboxamit;
I-4: (S)-5-benzyl-N-(7-(3 -((6,7-dimetoxyquinazolin-4-yl)amino)-3 -oxopropyl)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1 ,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-
carboxamit;
I-5:  Etyl (S)-3-(3-(1-(2-flobenzyl)-1H-1,2,4-triazol-3 -carboxamido)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-7-yl)propanoat;

[-6: Axit (S)-3-(3-(1—(2—ﬂobenzyl)-IH-1,2,4-triazol-3-carboxamido)-S-metyl-4-
0X0-2,3,4,5-tetrahydr0benzo[b][1,4]oxazepin-7—yl)propanoic;
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I-7:  (S)-N-(7-(3-((1H-indazol-6-yl)amino)-3 -oxopropyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1-(2-flobenzyl)-14- 1,2,4-triazol-3-
carboxamit;

I-8: Etyl (S)-3-(3-(1-(2,6-diclobenzyl)-1H-1 .2 4-triazol-3-carboxamido)-5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-7-yl)propanoat;

[-9:  Axit (S)-3-(3-(5-benzyl-1H-1,2,4-triazol-3 -carboxamido)-5-metyl-4-o0xo-
2,3,4,5-tetrahydrobenzo[ 5][ 1,4]oxazepin-7-yl)propanoic;

[-10: (S)-5-benzyl-N-(5-metyl-4-0x0-7-(3-0x0-3 -(pyrolidin-1-yl)propyl)-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-11: (S)-5-benzyl-N-(5-metyl-7-(3-morpholino-3 -oxopropyl)-4-ox0-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

[-12:  (S)-5-benzyl-N-(5-metyl-4-0x0-7-(3-0x0-3 -(quinolin-7-ylamino)propyl)-
2.3.4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;
I-13: (S)-5-benzyl-N-(7-(3-(xyclopropylamino)-3 -oxopropyl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[ ][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
I-14: (S)-5-benzyl-N-(7-(3-hydroxypropyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

I-15: (S)-5-benzyl-N-(7-(4-hydroxybutyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-16:  (S)-5-benzyl-N-(5-metyl-4-0x0-7 -(4-(pyridin-2-ylmetoxy)butyl)-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-17: (S)-S-benzyl-N—(S-metyl-4-oxo-7-(4-(pyridin—2-ylamino)butyl)-Z,3 ,A4,5-
tetrahydrobenzo[ ][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-18: (S)-1-(2,6-diclobenzyl)-N-(5-metyl-4-0x0-7-(3 -0x0-3-(pyrolidin-1-
yl)propyl)-2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3 -yl)-1H-1,2,4-triazol-3-

carboxamit;
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I-19: (S)-N-(7-(3-(xyclopropylamino)-3-oxopropyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1-(2,6-diclobenzyl)-1H- 1,2,4-triazol-3-
carboxamit;

1-20:  (S)-5-benzyl-N-(5-metyl-4-oxo-7-((4-(pyridin-4-yl)piperazin-1 -yl)metyl)-
2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
I-21: (5)-1 -(2,6-diclobenzyl)-N—(5—metyl-4—oxo-7-((4-(pyridin—4-yl)piperazin— 1-
ylmetyl)-2,3,4,5-tetrahydrobenzo[ b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-
carboxamit;

[-22:  (S,E)-5-benzyl-N-(5-metyl-4-oxo-7-(3-0x0-3-(pyrolidin-1 -yl)prop-1-en-1-
y1)-2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

1-23: (S,E)-5-benzyl-N-(7-(3-(xyclopropylamino)-3-oxoprop-1-en-1 -yl)-5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

1-24: (S)-5-benzyl-N-(7-((5,6-dihydro-[1,2,4]triazolo[ 1 ,5-a]pyrazin-7(8H)-
yl)metyl)-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1 ,/4]oxazepin-3-yl)-1H-
1,2,4-triazol-3-carboxamit;

I-25: (S)-1-benzyl-N-(7-((5,6-dihydro-[1,2,4]triazolo[ 1 ,5-a|pyrazin-7(8H)-
yl)metyl)-5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1 ,4]oxazepin-3-yl)-1H-
1,2,4-triazol-3-carboxamit;

I-26: (S)-1-benzyl-N-(7-(3-(xyclopropylamino)-3 -oxopropyl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-27: (S)-N-(7-(3-(xyclopropylamino)-3-oxopropyl)-5 -metyl-4-0x0-2,3.4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-y1)-5-(2,4-diflobenzyl)-1/4- 1,2,4-triazol-3-
carboxamit;

1-28: (S)-5-benzyl-N-(7-(3-hydroxy-3 -metylbutyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

1-29: (S)-1-benzyl-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
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1-30: (S)-5-benzyl-N-(7-(3-hydroxy-3-metylbut-1-yn-1-y1)-5 -metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
I-31: (S)-N-(7-(3-amino-3-oxopropyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-benzyl-1H-1 ,2,4-triazol-3-carboxamit;
1-32: (S)-N-(7-(3-amino-3-oxopropyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1-benzyl-1H-1 ,2,4-triazol-3-carboxamit;
1-33: (S)-1-benzyl-N-(5-metyl-4-ox0-7-(3-0x0-3-(pyrolidin-1 -yl)propyl)-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

[-34: (S)-5-(2,4-diflobenzyl)-N-(5-metyl-4-ox0-7-(3-0x0-3 -(pyrolidin-1-
yl)propyl)-2.3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

I-35: (S)-5-benzyl-N-(7-(5-hydroxypent-1-yn-1-y1)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-36: (S)-5-benzyl-3-((7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamoyl)-1 ,2,4-triazol-1-it;

1-37: (S)-1-benzyl-N-(5-metyl-4-0xo0-7-(4-(quinolin-6-yloxy)but-1-yn- 1-yl)-
2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-38: (S)-5-benzyl-N-(5-metyl-4-ox0-7-(4-(quinolin-6-yloxy)but- 1-yn-1-yl)-
2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;
1-39: (S)-1-benzyl-N-(5-metyl-4-oxo0-7-((2-(triflometyl)-5 ,6-dihydro-
[1,2,4]triazolo[1,5-a]pyrazin-7(8 H)-yl)metyl)-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

1-40: (S)-5-benzyl-N-(5-metyl-4-ox0-7-((2-(triflometyl)-5 ,6-dihydro-
[1,2,4]triazolo[1,5-a]pyrazin-7(8 H)-yl)metyl)-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-41: (S)-5-benzyl-N-(5-metyl-4-o0xo0-7-(4-(quinolin-7 -yloxy)but-1-yn-1-yl)-
2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
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1-42: (S)-1 -benzyl-N-(5-metyl-4-0x0-7-(4-(quinolin-7-yloxy)but-1-yn- 1-yl)-
2.3.,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;
[-43:  (S)-5-(2,4-diflobenzyl)-N-(7-(3-hydroxy-3-metylbut-1-yn- 1-yl)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

[-44: (S)-1-benzyl-N-(5-metyl-4-o0xo0-7-(4-(quinolin-3 -yloxy)but-1-yn-1-yl)-
2.3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;
I-45: (S)-5-benzyl-N-(5-metyl-4-o0xo0-7-(4-(quinolin-5 -yloxy)but-1-yn-1-yl)-
2,3.,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-46: (S)-1-benzyl-N-(5-metyl-4-oxo0-7-((3-(triflometyl)-5 ,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl)metyl)-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

1-47: (S)-5-benzyl-N-(5-metyl-4-oxo0-7-((3 -(triflometyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)metyl)-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

1-48: (S)-1-benzyl-N-(7-(3,3-dimetylbut-1-yn-1-yl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

1-49: (S)-5-benzyl-N-(7-(3,3-dimetylbut-1-yn-1 -yl)-5-metyl-4-0x0-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-50:  (S)-1-benzyl-N-(7-((1 -hydroxyxyclobutyl)etynyl)-5-metyl-4-0xo0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-51:  (S)-5-benzyl-N-(7-((1-hydroxyxyclobutyl)etynyl)-5 -metyl-4-0x0-2,3.,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

-52:  (S)-1-benzyl-N-(7-((1-hydroxyxyclopentyl)etynyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;

I-53:  (S)-5-benzyl-N-(7-((1-hydroxyxyclopentyl)etynyl)-5 -metyl-4-0x0-2,3.,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2 ,4-triazol-3-carboxamit;

45

45/161



50661

1-54: (S)-1-benzyl-N-(7-((4-hydroxytetrahydro-2H: -pyran-4-yl)etynyl)-5-metyl-4-
0x0-2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

I-55: (S)-5-benzyl-N-(7 —((4-hydroxytetrahydro-2H—pyran-4-yl)etynyl)-5-mety1—4-
0x0-2,3.4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

I-56: (S)-i-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-o0x0-2,3.,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3 -yl)-4-phenoxypicolinamit;

I-57:  (S)-5-benzyl-N-(7-((3-hydroxyoxetan-3-yl)etynyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2 ,4-triazol-3-carboxamit;

1-58:  (S)-1-benzyl-N-(7-((3-hydroxyoxetan-3-yl)etynyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

I-59: (S)-5-benzyl-N-(5-metyl-7-(3-metylbut-3-en-1-yn-1 -yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

[-60: (S)-5-benzyl-N-(7-isopentyl-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 .2 4-triazol-3-carboxamit;

1-61: (S)-5-benzyl-N-(7-(3-metoxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

1-62: (S)-1-benzyl-N-(8-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2,3.4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-63: (S)-5-benzyl-N-(8-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2,3.4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-64: (S)-N-(8-(3-hydroxy-3-metylbut-1-yn-1-yl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3 -yl)-4-phenoxypicolinamit;

1-65: (S)-5-(2,6-diclobenzyl)-N-(7-(3-hydroxy-3-metylbut-1-yn- 1-yl)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-

carboxamit;
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1-66: (S)-5-benzyl-N-(5-metyl-4-ox0-8-((2-(triflometyl)-3 ,6-dihydro-
[1,2,4]triazolo[1,5-a]pyrazin-7(8 H)-yl)metyl)-2.3 4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-67: (S)-1-benzyl-N-(5-metyl-4-oxo-8-((2-(triflometyl)-5 ,6-dihydro-
[1,2,4]triazolo[1,5-a]pyrazin-7(8 H)-yl)metyl)-2,3.4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-68:  (S)-N-(7-(3-hydroxy-3-(metyl-d3)but-1-yn-1 -yl-4,4,4-d3)-5-metyl-4-0x0-
2.3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3 -yl)-4-phenoxypicolinamit;
[-69: (S)-5-benzyl-N-(7-(3-hydroxy-3-(metyl-d3)but-1-yn-1 -yl-4,4,4-d3)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[5][ 1 ,4loxazepin-3-yl)-1H-1,2,4-triazol-3-
carboxamit;
I-70: (R)-5-benzyl-N-(7-(3-hydroxy-3-metylbut-1-yn-1-yl)-5 -metyl-4-oxo0-
2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3 -yl)-1H-1,2,4-triazol-3 -carboxamit;
I-71: (S)-5-benzyl-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-1,3 4-oxadiazol-2-carboxamit;
1-72: (S)-N-(8-((3-hydroxyoxetan-3 -yl)etynyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3 -yl)-4-phenoxypicolinamit;
I-73:  (S)-5-benzyl-N-(8-((3-hydroxyoxetan-3-yl)etynyl)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[ ][ 1,4]Joxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit;
[-74:  (3S,3aR,6R,6aS)-6-(((S)-3-(5-benzyl-1H-1 ,2,4-triazol-3-carboxamido)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[5][1,4] oxazepin-7-yl)etynyl)-6-
hydroxyhexahydrofuro[3,2-b]furan-3-yl benzoat;
I-75: 5-benzyl-N-((S)-7-(((3R,3aS,6S.,6aR)-3 ,6-dihydroxyhexahydrofuro[3,2-
b]furan-3-yl)etynyl)-5-metyl-4-0x0-2,3 ,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-
y)-1H-1,2,4-triazol-3-carboxamit;
[-76: metyl (S)-4-(3-(5-benzyl-1H-1 ,2,4-triazol-3-carboxamido)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][ 1,4]oxazepin-7-yl)-2,2-dimetylbut-3-ynoat;
I-77: (S)-1-benzyl-N-(7-(3-hydroxy-3-metylbut-1-yn- 1-yl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[ ][ 1,4]oxazepin-3-yl)- 1 H-pyrazol-3-carboxamit;
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1-78: (S)-5-(3-flobenzyl)-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-79: (S)-5-(4-flobenzyl)-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
1-80: (S)-5-(2-flobenzyl)-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;
I-81: (S)-5-benzyl-N-(7-etynyl-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2.4-triazol-3-carboxamit;

1-82: (S)-N-(7-(3-hydroxy-3-metylbut-1-yn-1-y1)-5 -metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1-(2-metylbenzyl)- 1H-1,2,4-triazol-3-
carboxamit;

1-83: (S)-1-([1,1'-biphenyl]-4-ylmetyl)-N-(7-(3-hydroxy-3 -metylbut-1-yn-1-yl)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1 ,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-
carboxamit;

1-84: (S)-1-(2,6-dimetylbenzyl)-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

I-85: (S)-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[5][1,4]oxazepin-3-yl)-1-isobutyl-1H-1 ,2,4-triazol-3-carboxamit;
1-86: (S)-5-benzyl-N-etyl-N-(7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2,3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit;
1-87: (S)-5-benzyl-N-(7-(3-hydroxy-3-metylbut-1-yn-1-yl)-5 -metyl-4-o0xo-
2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-3-yl)isoxazol-3 -carboxamit;

1-88: (S)-5-benzyl-N-(5-metyl-4-oxo-7-((1,2,3 ,4-tetrahydroisoquinolin-7-
yl)etynyl)-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3 -yl)-1H-1,2,4-triazol-3-
carboxamit;

1-89: (S)-N-(7-(3,3-dimetylbut-1-yn-1-yl)-5-metyl-4-0xo0-2,3 4,5-
tetrahydrobenzo[5][1,4]oxazepin-3-yl)-5-(2-flobenzyl)-1H-1 ,2,4-triazol-3-
carboxamit;
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1-90: (S)-1-(2,6-dimetylbenzyl)-N-(7-(3,3-dimetylbut-1-yn-1 -yl)-5-metyl-4-oxo-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

1-91: (S)-5-benzyl-N-(5-etyl-7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

1-92: (S)-N-(5-etyl-7-(3-hydroxy-3-metylbut-1-yn-1 -yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-(3-flobenzyl)-1H-1 ,2,4-triazol-3-
carboxamit;

1-93: (S)-5-benzyl-N-(7-(3-metylbut-3-en-1-yn-1-yl)-4-0x0-2,3,4,5-

tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit;

1-94: (S,Z)-5-benzyl-N-(7-(2-clo-3-hydroxy-3-metylbut-1-en- 1-yl)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-
carboxamit;

1-95: (S)-5-benzyl-N-(5-metyl-4-oxo-7-(3-(pyrolidin-1-yl)prop- 1-yn-1-yl)-
2.3.4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- 1,2,4-triazol-3-carboxamit;
[-96:  (S)-5-benzyl-N-(5-metyl-7-(3-morpholinoprop-1-yn- 1-yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit; hodc

1-97: (S)-5-benzyl-N-(5 -metyl-4-oxo-7-((trimetylsilyl)etynyl)-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3 -carboxamit.
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Theo mdt s6 phuong 4n, mot hodc nhiéu hop chét nay c6 thé dugc bao gdm trong
duoc phém hoac thudc, va theo mot sb phuong an, hop chét hoic cac hop chét nay co

thé & dang hop chét géc hodc mubi dugc dung, déng phan 14p thé, N-oxit, chét hd bién,
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hydrat, solvat, ddng vi, hodc tién dugc chét cia chung. Duge pham thudng bao gbm it
nhét mot thanh phan bd sung khac hop chét hodc cdc hop chat duge bde 19, nhur ta dugc
dugc dung, chét bd trg, chét trj lieu bd sung (dugc md ta trong phén sau day), hodc su

két hop bat ki ciia chung.

T4 dugc duge dung co thé dugc bao gém trong dugc phém cho nhiéu muc dich,
nhu dé pha loang dugc phém dé phéan phéi cho dbi tuong, dé 1am thuan lgi cho viéc xl
ly ché phém, dé tao ra cac tinh chét nguyén liéu c6 1¢i cho ché phém, dé 1am thuan loi
cho sur phan tan tir thiét bi phan phdi, dé lam én dinh ché pham (vi du, chét chéng oxy
hoa hodc chit dém), dé tao ra vi dé chiu hodc ngon hodc do dic cho ché phém, hodc
dang twong tu. (Cac) ta duoc dugc dung co thé bao gém (cic) chat mang dugc dung.
Céc ta duoc 1am vi du bao gdm, nhung khong bi giéi han é: mono-, di-, va polysacarit,
ruou duomg va cac rugu da chirc khac, nhu, lactoza, glucoza, raffinoza, melezitoza,
lactitol, maltitol, trehaloza, sucroza, manitol, tinh bot, hodc dang Kkét hop cda chung;
chét hoat dong bé mit, nhu sorbitol, diphosphatidyl cholin, va lexithin; chat dén Kkhdi;
chit dém, nhu chit dém phosphat va xitrat; chét chéng dinh, nhu magie stearat; chét gén
két, nhu sacarit (bao gdbm disacarit, nhu sucroza va lactoza,), polysacarit (nhu tinh bot,
xenluloza, xenluloza vi tinh thé, xenluloza ete (nhu hydroxypropyl xenluloza), gelatin,
polyme tdng hop (nhu polyvinylpyrolidon, polyalkylen glycol); chét phii (nhu xenluloza
ete, bao gdm hydroxypropylmetyl xenluloza, sen l4c, zein protein ngd, va gelatin); axit
giai phong (nhu chét phu trong rudt); chét chéng phan tan (nhu crospovidon, natri
carboxymetyl xenluloza lién két ngang, va natri tinh bot glycolat); chit don (nhu canxi
phosphat dibazo, m& va du thuc vat, lactoza, sucroza, glucoza, manitol, sorbitol, canxi
cacbonat, va magie stearat); huong vi va chét tao ngot (nhu bac ha, anh dao, hoi, dao,
mo hodc cam thao, mam x6i, va vani; chét bdi tron (nhu chit khoéang, vi du da talc hoac
silic oxit, m&, vi du stearin thuc vét, magie stearat hodc axit stearic); chét bao quan (nhu
chét chéng oxy hoéa, vi du vitamin A, vitamin E, vitamin C, retinyl palmitat, va selen,
axit amin, vi du xystein va methionin, axit xitric va natri xitrat, paraben, vi du metyl
paraben va propyl paraben); chét tao mau; chat hd tro nén; cht nhii hoa; chit bao nang,

g6m, chét tao hat; va dang két hop ctia chung.
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B.  Dang két hop ciia cic chat tri liéu

Hop chét duge boc 16 & day c6 thé dugc sir dung mot minh, két hop v6i nhau,
trong duogc phim riéng ré, cung trong duoc phim riéng r&, hodc 1a chét b sung vio,
hoic trong su két hop v6i, cac liéu phap duoc thiét 1ap khac. Hop chat hoic cac hop chét
hoac ché phém chtra hop chét (hoac cac hop chét) c6 thé dugc st dung mot 1an, hoac
trong nhiéu 1an str dung. Theo mot s6 phurong 4n, hop chét theo sang ché c6 thé duge st
dung & dang két hop véi cac chét tri liéu khac hiru dung dbi v6i r6i loan hoge tinh trang
bénh dugc diéu tri. Céc chét tri liéu khac nay co thé dugc dung déng thoi, lién tuc theo
tht tu bét k¥, theo cling mot dudong ding, hodc theo dudng dung khac dudi dang céac
hop chét theo sang ché. Déi v6i st dung tudn tu, (c4c) hop chét va (cac) chét tri lidu nay
¢6 thé dugc dung sao cho khoang thoi gian hiéu qua cua it nhat mot hop chét va chét tri
lidu chdng 14p vi khoang thi gian c6 hiéu qua ciia it nhat mot hop chat va/hoac chét
tri liéu khac. Trong phuong an lam vi du vé dang két hop bao gbdm bén thanh phan,
khoang thoi gian c6 hiéu qua cua thanh phan thir nht duge dung co thé chdng 14p v&i
khoang thoi gian ¢6 hiéu qua cua thanh phan thit hai, thit ba va thi tu, nhung khoang
thoi gian c6 hiéu qua cta thanh phﬁn thit hai, tht ba va thir tv mot cach doc 1ap co thé
¢6 hodc khong chong 14p vé6i nhau. Trong phuong 4n lam vi du khac vé dang két hop
bao gdm bdn thanh phan, khoang thdi gian ¢6 hiéu qua cua thanh phan thir nhét duge
ding chong 14p v6i khoang thoi gian ¢6 hiéu qua cta thanh phan thir hai, nhung khong
chdng 14p véi khoang thoi gian hiéu qua clia thanh phan thir ba va tht tu; khodng thoi
gian c6 hiéu qua cua thanh phan thr hai chdng 14p véi khoang thoi gian hi¢u qua cua
thanh phan thir nhét va thit ba; va khoang thoi gian c6 hiéu qua cia thanh phan thit tu
chdng l4p v6i khoang thoi gian hiéu qua chi ctia thanh phén thtt ba. Theo mot s6 phurong
an, khoang thoi gian c6 hiéu qua cua tAt ca cac hop chat va/hoic chét tri lidu déu chong

lap v6i nhau.

Theo mdt s6 phuong an, cac hop chit dugc dung véi chét tri liéu khac, nhu chét
giam dau, chit khang sinh, chét chéng dong tu, khang thé, chit chdng viém, chét urc ché
mién dich, chét chi van guanylat xyclaza-C, chit kich thich bai tiét rudt, chat khang
virut, chdt chéng ung thu, chét khang nam, hoic t6 hop cuia ching. Chét chéng viém c6
thé 1a chét chéng viém steroit hodc khong steroit. Theo cdc phuong an nhét dinh, chét
chéng viém khong steroit dugc chon tir aminosalixylat, chét trc ché xyclooxygenaza,

diclofenac, etodolac, famotidin, fenoprofen, flurbiprofen, ketoprofen, ketorolac,
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ibuprofen, indomethaxin, meclofenamat, axit mefenamic, meloxicam, nambumeton,
naproxen, oxaprozin, piroxicam, salsalat, sulindac, tolmetin, hoac td hop cua chung.
Theo mot s6 phuong an, chat trc ché mién dich 1a mercaptopurin, corticosteroit, chét
alkyl hoa, chét trc ché canxineurin, chit Gc ché inosin monophosphat dehydrogenaza,
globulin khéng té bao lympho, globulin khang té bao tuyén trc, khang thé khang té bao
T, hodc t6 hop ctia chung. Theo mét phwong én, khang thé 13 infliximab.

Theo mdt s phuong an, hop chit theo sang ché c6 thé dugc st dung voi chat
chéng ung thu hodc chét gay doc té bao. Cac nhom hop chéit khang ung thu va khang
tao u khac nhau bao gém, nhung khong bi giéi han ¢, chét alkyl hoa, chét chéng chuyén
héa, chit trc ché BCL-2, vinca alkyloit, taxan, chit khang sinh, enzym, xytokin, phirc
hop phéi tri platin, chét trc ché proteasom, ure dugc thé, chét trc ché kinaza, hormon va
chét d6i khang hormon, va tdc nhan hypometyl hoa, vi du chét trc ché DNMT, nhu
azaxitidin va dexitabin. Chat alkyl hoa lam vi du bao gdm, nhung khéng bi gi6i han ,
mechlorothamin, xyclophosphamit, ifosfamit, melphalan, chlorambucil, etylenimin,
metylmelamin, alkyl sulfonat (vi dy, busulfan), va carmustin. Chat chéng chuyén héa
]am vi du bao gdm, vi du nhung khong bi gi6i han 6, chét twong tr axit folic metotrexat;
chét twong tw pyrimidin floraxil xytosin arbinosit; chét twong tw purin mercaptopurin,
thioguanin, va azathioprin. Vinca alkyloit 1am vi du bao gbm, vi du nhung khong bi gidi
han &, vinblastin, vincristin, paclitaxel, va colchixin. Chéat khang sinh lam vi du bao
gém, vi du nhung khong bi gi6i han ¢, actinomycin D, daunorubicin, va bleomycin.
Enzym lam vi dy hitu hiéu lam chét chéng khéi u bao gdm L-asparaginaza. Hop chét
phéi tri 1am vi du bao gbm, vi du nhung khong bi gii han 6, cisplatin va carboplatin.
Hormon va hop chét lién quan dén hormon lam vi du bao gdm, vi du nhung khong bi
gi6i han &, adrenocorticosteroit prednison va dexamethason; chit trc ché aromataza
amino glutethimit, formestan, va anastrozol; hop chét progestin hydroxyprogesteron

caproat, medroxyprogesteron; va hop chit khang estrogen tamoxifen.

Cac hop chét chdng ung thu hitu dung nay va cac hop chét chéng ung thu hiru
dung khac dugc md ta trong tai liéu Merck Index, Tai ban lan thr 13 (O'Neil M. J. et al.,
ed.) Merck Publishing Group (2001) va Goodman and Gilman's The Pharmacological

Basis of Therapeutics, Tai ban 1an thit 12, Brunton L.L. ed., Chapters 60-63, McGraw
Hill, (2011), ca hai tai liéu nay dugc két hop ¢ day bang cach vién dan.
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Mot trong sb cac khang thé CTLA 4 ma c6 thé dugc st dung & dang két hop véi
chat trc ché dugc boc 16 & ddy 1a ipilimumab, dugc ban trén thi treong voi tén goi

YERVOYP® béi Bristol-Myers Squibb.

Céc chét hoéa tri lidu khac dé két hop bao gdm chat ung thu mién dich, nhu chét
ttc ché con duong diém kiém tra, vi du, chat uc ché PD-1, nhu nivolumab va
lambrolizumab, va chét tc ché PD-L1, nhu pembrolizumab, MEDI-4736 va
MPDIL3280A/RG7446. Chét ire ché diém kidm tra bd sung dé két hop voi hop chat dugce
boc 10 trong ban mod ta nay bao gbm, chit khang LAG-3, nhu BMS-986016 (MDX-
1408).

Céc chét hoa tri liéu khac dé két hop véi chét trc ché duoc boc 10 & day bao gbm
chit khang SLAMF7, nhu khéng thé don dong dugc nhin hoa elotuzumab (BMS-
901608), chat khang KIR, nhu khang thé don dong khang KIR, lirilumab (BMS-
986015), va chit khang CD137, nhw khang thé don dong ngudi day du, urelumab (BMS-
663513).

Cac hop chét theo sang ché cling co thé duogc sir dung c6 loi véi céc liéu phap
CAR-T. Vi du vé céc liéu phap CAR-T sén c6 hién nay la axicabtagene ciloleucel va

tisagenlecleucel.

Hop chét chdng ting sinh bd sung hitu dung trong su két hop véi hop chét theo
sang ché bao gdbm, vi du nhung khong bi giéi han &, khang thé duoc dinh hudéng chéng
lai thu thé yéu té sinh truéng (vi du, khang Her2); va xytokin nhu interferon-o va

interferon-y, nterleukin-2, va GM-CSF.

Téc nhan hoa tri liéu bd sung hitu dung trong su két hop vé6i hop chét nay bao

gdm chat ¢ ché proteasom, nhu bortezomib, carfilzomib, marizomib va chat twong tu.

Vi du vé chét e ché kinaza ma hitu dung trong su két hop véi cac hop chét theo
sang ché, cu thé 1a trong diéu tri cac bénh 4c tinh bao gom: Céc chét &rc ché Btk, nhu
ibrutinib; cdc cht te ché CDK, nhu palbociclib; chat Ge ché EGFR, nhu afatinib,
erlotinib, gefitinib, lapatinib, osimertinib va vandetinib; chit @c ché Mek, nhu
trametinib; chét tc ché Raf, nhu dabrafenib, sorafenib va vemurafenib; chét tc ché
VEGFR, nhu axitinib, lenvatinib, nintedanib, pazopanib; chét tc ché BCR-Ab, nhu

bosutinib, dasatinib, imatinib va nilotinib; chat Gc ché FLT-3, nhu gilteritinib va
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quizartinib, chat trc ché PI3-kinaza, nhu idelalisib, chét trc ché Syk, nhu fostamatinib;

va chat e ché JAK, nhu ruxolitinib va fedratinib.

Theo cac phuong 4n khéc, chat tri liéu thir hai c6 thé dugc chon tir loai bét ky

trong so cac chat sau day:

chit giam dau-morphin, fentanyl, hydromorphon, oxycodon, codein,
axetaminophen, hydrocodon, buprenorphin, tramadol, venlafaxin, flupirtin, meperidin,

pentazoxin, dextromoramit, dipipanon;

chit khang sinh-aminoglycosit (vi du, amikaxin, gentamixin, kanamyxin,
neomyxin, netilmixin, tobramyxin, va paromyxin), carbapenem (Vi du, ertapenem,
doripenem, imipenem, cilastatin, va meropenem), xephalosporin (vi du, xefadroxil,
xefazolin, xefalotin, xephalexin, xefaclor, xefamandole, xefoxitin, xefprozil, xefuroxim,
xefixim, xefdinir, xefditoren, xefoperazon, xefotaxim, xefpodoxim, xeftazidim,
xeftibuten, xeftizoxim, xeftriaxon, xefepim, va xefobiprol), glycopeptit (vi du,
teicoplanin, vancomyxin, va telavanxin), lincosamit (vi du, clindamyxin va incomysin),
lipopeptit (vi du, daptomyxin), macrolit (azithromyxin, clarithromyxin, dirithromyxin,
erythromyxin, roxithromyxin, troleandomyxin, telithromyxin, va spectinomyxin),
monobactam (vi du, aztreonam), nitrofuran (vi du, furazolidon va nitrofurantoin),
penixilin (vi du, amoxixilin, ampixilin, azloxilin, carbenixilin, cloxaxilin, dicloxaxilin,
flucloxaxilin, mezloxilin, methixilin, nafxilin, oxaxilin, penixilin G, penixilin V,
piperaxilin, temoxilin, va fticarxilin), cac dang két hop penixilin (vi du,
amoxixilin/clavulanat, ampixilin/sulbactam, piperaxilin/tazobactam, va
ticarxilin/clavulanat), polypeptit (vi du, bacitraxin, colistin, va polymyxin B), quinolon
(vi du, ciprofloxaxin, enoxaxin, gatifloxaxin, levofloxaxin, lomefloxaxin, moxifloxaxin,
axit nalidixic, norfloxaxin, ofloxaxin, trovafloxaxin, grepafloxaxin, sparfloxaxin, va
temafloxaxin), sulfonamit (vi du, mafenit, sulfonamidochrysoidin, sulfaxetamit,
sulfadiazin, sulfadiazin bac, sulfamethizol, sulfametoxazol, sulfanilimit, sulfasalazin,
sulfisoxazol, trimethoprim, va trimethoprim-sulfamethoxaxzol), tetraxyclin (vi du,
demecloxyclin, doxyxyclin, minoxyclin, oxytetraxyclin, va tetraxyclin), hop chét khang
mycobacterium (vi du, clofazimin, dapson, capreomyxin, xycloserin, ethambutol,
ethionamit, isoniazid, pyrazinamit, rifampixin (rifampin), rifabutin, rifapentin, va

streptomyxin), va cac chat khac, nhu arsphenamin, cloramphenicol, fosfomyxin, axit
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fusidic, linezolid, metronidazol, mupiroxin, platensimyxin, quinuprisin/dalfopristin,

rifaximin, thiamphenicol, tigexxyclin, va timidazol;

khéng thé-khang thé khang TNF-a, vi dy, infliximab (Remicade™), adalimumab,
golimumab, certolizumab; khang thé khang té bao B, vi du, rituximab; khang thé khang
IL-6, vi du, tocilizumab; khang thé khang IL-1, vi du, anakinra; khang thé khang PD-1
va/hodc khang PD-L1, vi du nivolumab, pembrolizumab, pidilizumab, BMS-936559,
MPDL3280A, AMP-224, MEDI4736; ixekizumab, brodalumab, ofatumumab,
sirukumab, clenoliximab, clazakiumab, fezakinumab, fletikumab, mavrilimumab,

ocrelizumab, sarilumab, secukinumab, toralizumab, zanolimumab;

chat chong dong tu-warfarin (Coumadin™), axenocoumarol, phenprocoumon,
atromentin, phenindion, heparin, fondaparinux, idraparinux, rivaroxaban, apixaban,
hirudin, lepirudin, bivalirudin, argatrobam, dabigatran, ximelagatran, batroxobin,

hementin;

chét chéng viém-steroit, vi du, budesonit, chét chéng viém khong steroit, vi du,
aminosalixylat (vi duy, sulfasalazin, mesalamin, olsalazin, va balsalazit), chét e ché
xyclooxygenaza (chat trc ché COX-2, nhu rofecoxib, celecoxib), diclofenac, etodolac,
famotidin, fenoprofen, flurbiprofen, ketoprofen, ketorolac, ibuprofen, indomethaxin,
meclofenamat, axit mefenamic, meloxicam, nambumeton, naproxen, oxaprozin,

piroxicam, salsalat, sulindac, tolmetin;

chit kim him mién dich-mercaptopurin, corticosteroit nhu dexamethason,
hydrocortison, prednison, metylprednisolon va prednisolon, chit alkyl hoa nhu
xyclophosphamit, chét trc ché canxineurin nhu xyclosporin, sirolimus va tacrolimus,
chit rc ché inosin monophosphat dehydrogenaza (IMPDH) nhu mycophenolat,
mycophenolat mofetil va azathioprin, va cac chét duogc thiét ké dé tc ché mién dich té
bao trong khi dé lai sy dap tmg mién dich thé dich cta dbi tuong nhan nguyén ven, bao
gdm cac khang thé khéac nhau (vi du, globulin khang té bao lympho (ALG), globulin
khang té bao tuyén e (ATG), khang thé khang té bao T don dong(OKT3)) va su chiéu
xa. Azathioprin c6 s&n hién nay cua Salix Pharmaceuticals, Inc. v6i thuong hiéu Azasan;
mercaptopurin cé sin hién nay cia Gate Pharmaceuticals, Inc. v6i thuong hiéu
purinthol; prednison va prednisolon ¢ san hién nay cua Roxane Laboratories, Inc.;

Metyl prednisolon c6 san hién nay cla Pfizer; sirolimus (rapamyxin) c6 san hién nay
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cia Wyeth-Ayerst voi thuong hiéu Rapamune; tacrolimus ¢6 san hién nay cta Fujisawa
v6i thwong hiéu Prograf; xyclosporin ¢ san hién nay cta Novartis v6i thuong hiéu
Sandimmune va Abbott véi thwong hiéu Gengraf; chit @wec ché IMPDH nhu
mycophenolat mofetil va axit mycophenolic c6 san hién nay cua Roche véi thuong hi¢u
Cellcept va Novartis voi thuong hiéu Myfortic; azathioprin c6 san hién nay cua Glaxo
Smith Kline vé6i thwong hiéu Imuran; va khang thé ¢6 sin hién nay cua Ortho Biotech
v6i thuong hiéu Orthoclone, Novartis v6i thuong hiéu Simulect (basiliximab) va Roche

v6i thuong hiéu Zenapax (daclizumab); va

chét chit van thu thé Guanylat xyclaza-C hoic chét kich thich bai tiét rudt, vi du

linaclotit, dugc ban vdi tén goi Linzess.

Céac chit khac nhau nay c6 thé duoc st dung theo lidu tiéu chudn hodc thong
thuong ciia ching, nhu xac dinh trong thong tin ké don kém theo cac dang c6 san trén
thi truong cua thudc (cling xem, thong tin ké don trong 4n ban nam 2006 cta Physician's

Desk Reference), viéc boc 10 cia chung duoc két hop & day bang cach vién dan.
III. Phwong phap diéu ché hop chat

Céc hop chét ¢6 thé dugc diéu ché bang phuong phap thich hop bét ky nhur s&
duoc hidu béi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét. Mot phuong phap
thich hop 1am vi du dugc dua ra dudi day véi sy tham chiéu dén cac hop chét cu thé
trong phan vi du thuc hién sang ché va c6 thé bao gdm budc phén tmg thir nhét theo So

dod 1.

i AN
Ii '—NHPG
i 4’\& 8 N"J\l\ Ghép cap chéo, duoc trung gian 0
W gz © P cap cheo, GOt HULE 2 ( | —NHPG
" bo1 kim loat > Sy
100 » (R&-Ciundij, 2 ©
PR :. 104
R5-Céu ndt

102
So db 1
Vi su tham chiéu dén So @ 1, tién chit amin dugc bao vé 100 ¢6 thé dugc ghép
cdp v6i nhom R! 102, ma bao gdm nhom "R6-cAu ndi" nhu duge minh hoa trong So dd
1, st dung phan tmg ghép cip chéo dugc trung gian boi kim loai dé tao ra san pham
duoc ghép cap chéo 104. Theo mot s6 phuong 4n, phan Gmg ghép cdp chéo dugc trung
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gian boi kim loai nay co thé duogc thuc hién béng cach st dung chit xtc tac kim loai
chuyén tiép, nhu chét xuc tac paladi. Chét xtc tac paladi 1am vi du bao gbm, nhung
khong bi giéi han 6, chét xuc tac Pd(0) (vi du, Pda(dba)s, Pd(dba), Pd(PPh3)s, va loai
fwong tu) hodc chit xiic tac PA(IT) (vi dy, XPhos Pd thé hé thir 2 hogc thé hé thir 3, PACly,
Pd(OAc),, va loai tuong tu). Theo mot s6 phuong an, chit xuc tac paladi nay co thé
duoc st dung két hop véi chét dong xtic tac khac, nhu Cul, dé thuc day phan tmg ghép
cdp chéo, nhu trong phan ttng Sonogoshira. Su ghép cip chéo dugce trung gian bdi kim
loai nay ciing co thé bao gf")m buéc st dung bazo, nhu bazo amin (vi du, EtsN), hodc
bazo vo co (vi du, Cs2C03, Na;COs, K2CO3 hodce loai twong tu), va dung moi (vi du,
dimetylformamit). Tham chiéu dén So d6 1, X 1a nhom thich hop dé ghép ciip chéo duge
trung gian boi kim loai, nhu halogen hodc nhom triflat va PG 1a nhém bao vé amin, ma
¢6 thé dugc chon tir, nhung khong bi gi6i han ¢, nhom 9-florenylmetoxycarbonyl
("Fmoc"), nhom t-butyloxycarbonyl ("Boc"), nhom trityl ("Tr"), nhom allyloxycarbonyl
("Alloc"), nhém benzyloxycarbonyl ("Cbz"), va loai tuong tu.

Céc vi du dai dién vé cac budc phuong phap dugc trinh bay trong So dd 1 duoc
duara dudi day trong So dd 2A-2F. Phuong phép tuong tu nhu phuong phap dugc minh
hoa trong So dd 2A c6 thé dugce sir dung dé didu ché céc hop chit I-14 dén1-17 vaI-35
bang cach thay thé ruou propargylic trong So dd 2A bang nhém alkyn tuong ng ma
lam phét sinh mdi hop chit trong s6 cac hop chét I-14 dén 1-17 va 1-35; céc cai bién
khéc c6 thé duoc sir dung dé di dén cAu tric cubi cuing ctia hop chét 1-14 dén I-17 duge

thao ludn dudi day.

Sz o
o) ”»\ 4 \\.
/ﬁ/ = /ﬁ\j ,/ ANHTY
{ Yoo I SN
i P PRENGHY > OH, N4

Br N KoCO; Cul PAPPhz) ™ ©
i DIF 120 °C, 1 gi&

200 202

So do 2A
. HO L A O,
Y o | NHT
A S A
NI - o HO == N
Br N7 KoCOs, Cul, PAiPPRp T T ;0
Fx DMF. 120 °C 1 gi&
200 204
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So do 2B
EtO
AN O
\ﬂ/\
0 ~'NHBoc
2 5 EO AL \
EtsN, Pd(PPhg)s o) /O
DMF, 120 °C, 1 gio
208
So do 2C
HN e
2 \T—/ N /\\\\ Q *-—-.,'\
o L L) ONHT
INHT H:N T}/t;\%}_,,v \f;j\l\é" £
Et;N. X-PhosPd G.. 5 r 0
DMF._ 120 °C 1 gid e '
210
So do 2D
NN
E N BFK Moss O
a 1 yenmTe
et o . - NE N "N -‘{/
Cs,CO;. X-PhosPd G, RS
dioxan-H.O., 140°C ! 7
212
So do 2E
N‘{'\
N
\lf\'/\ N/;\‘\
L_N._BF:K s S N NEEN
S . h | JoNHTE
SN A \N-»l
Cs-C0x. X-PhosPd G.. I‘ 0
dioxan-H.0, 140°C
214

So do 2F

Mot san pham ghép cip chéo 104 duoc didu ché, co thé trai qua budc khir nhém

cau ndi tuy chon trong d6 nhém cau ndi bao gom mot hodc nhiéu vi tri khéng no c6 thé

duoc khitr thanh cac nhom céu noi no vahodc cac cau nodi c6 muc do khong no it hon.

Néu nhém khir cu ndi duge st dung, thi ¢6 thé theo sau 1a bude khir bao vé va sau do

13 buéc hinh thanh amit, nhu dugc minh hoa trong So dd 3. Theo cach khac, néu budc

khit nhom cdu nbi khong duge st dung, thi san pham ghép cip chéo 104 c6 thé dugc

khir bao vé va dugc chuyén hoa thanh hop chét amit 302.
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Khi cau ndi tov chon

N Khirbaove L ,/O \ f;’m&}_?.:’
A o . a\;,.» e R
(R&-Cdunéi /, g2 © }-'G)—FB‘ 1 -}—»F{ (RéCaunsi| 5 ©
104 ‘ IR"; 300 102
Hinh thanh amit
So do 3

Tham chiéu dén So dd 3, budc khir cau ndi c6 thé duge thuc hién. Vi dy, néu ciu
ndi bao gém vi tri khéng no (vi du, lién két doi hoic lién két ba), vi tri khong no co thé
duoc khir sao cho n6 tré nén no hoan toan (vi dy, nhu khir lién két d6i va/hoic lién két
ba thanh lién két don) hodc ¢6 mirc do khong no it (vi du, nhu khir lién két ba thanh lién
két doi). Cac chat phan (g thich hop d8 thuc hién bude khir cau ndi ty chon nay dugc
nhén biét béi ngudi c6 hidu biét trung binh trong linh vue k§ thuat voi loi ich cla sang
ché; tuy nhién, mot tap hop cac diéu kién 1am vi du bao gém budce cho san phém duoc
ghép cap chéo 104 tiép xtic véi Hy trong sy c¢6 mat cta Pd trén cacbon. Vi cac budc nay
1a tuy chon, chiing khong can dugc thuc hién trong tAt ca cac phuong an. Thay vao do,
theo mot ) phuong an, san phém duoc lién két chéo 104 c6 thé dugc khir bao vé dé tao
thanh amin ma sau d6 dugc chuyén hoa thanh hop chét amit 302 bang cach cho amin

phan Umg voi dbi tac ghép cap axit thich hgp 300, nhu duge minh hoa trong So o 3.

Céc vi du dai dién vé cac bude phuong phap dugc trinh bay trong So d6 3 duge
dua ra dudi day trong So dd 4A-4M. Phuong phép twong tu phuong phap dugc md ta
trong So dd 4A c6 thé duoc s dung dé diéu ché cac hop chit I-14 dén 1-17. Cac hop

chat 1-16 va I-17 ¢6 thé duge tao chtrc thém nhu dugc thao luan dudi déy.
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So do 4J
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il
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So do 4M

Theo mot s6 phuong én, phuong phap nay co thé con bao gdbm budc tao ra mot
hodc nhiéu su cai bién bd sung cho hop chat amit 302 dé tao thanh hop chit amit 500,
nhu budc cai bién nhém R® dé tao thanh nhom R® khac, nhu duoc minh hoa trong So dd
5.
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So dd 5

Tham chiéu dén So db 5, mot hoic nhiéu su cai bién cho nhém RS ¢6 thé duoc
thuc hién. Vi duy, néu R® 13 nhém este, n6 ¢o thé dugc chuyén hoa thanh axit carboxylic
hodc thanh rugu bac mét. Cac chit phan tng thich hop dé thyc hién budc cai bién tiy
chon nay dugc nhan biét bdi ngudi c6 hidu biét trung binh trong linh vire k§ thudt voi
loi ich cta sang ché; tuy nhién, mot tap hop cac diéu kién 1am vi du bao gém budc cho
nhém este R® tiép xtic v6i LiOH dé tao ra axit tuong (mg, nhu dugc minh hoa trong So
dd 6A-6E duéi day. Axit thu duge c6 thé tham chi con dugc cai bién thém dé tao ra san
pham chtra amit bang cach st dung cac diéu kién ghép cap amit thich hop (nhu céac didu
kién duoc md ta trén day) két hop véi dbi tac ghép cdp amin, nhu dugc minh hoa trong
So d6 6A-6E. Phuong phap tuong tu c6 thé duoc st dung dé didu ché hop chat I-10, I-
11,1-13,1-18, 1-19, 1-26, 1-27, 1-33, 1-34, va 1-22 va 1-23 (trong do lién két doi cia nhom
cau ndi khong dugc khir dau tién trudc khi ghép cap). Theo cac phuong an bd sung nita,
hop chat I-16 va I-17 ¢6 thé dugc didu ché bang cach chuyén héa rugu du cung thu
dugc trong phurong phap dugc mo ta trén déy thanh ruou dugc tao chtc, nhu dbi véi

hop chét I-16, hogc thanh amin, nhw d6i v6i hop chét I-17.
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So do 6E

IV. Phwong phap sit dung hop chit
A.  Bénh/Réi loan

Céc hop chat dugc boc 19, cling nhu cac dang két hop va/hodc duoc phim cuia
chiing, c6 thé dugc st dung dé tic ché RIP1 kinaza bang cach cho kinaza tiép xtic in vivo
hodc ex vivo, v6i hgp chit hodc céc hop chét theo sang ché, hoac ché phém chtra hop
chét hodc cac hop chét theo sang ché. Hop chét hoic cac hop chét dugc boc 10, hodc ché
phém chtra hgp chit hoic cac hop chat dugc boc 16 cling 6 thé dugc st dung dé cai
thién, diéu tri hodc ngin nglra nhiéu loai bénh va/hoic 161 loan. Theo cac phuong an cu
thé, hop chit dugc boc 10, cac dang két hop cta hop chét dugc boc 10, hodc duge phém
cua chung, c6 thé hiru dung dé diéu tri cac tinh trang bénh trong do6 su {rc ché RIP1 hodc
con duong lién quan dén RIP1 14 hitu dung trong tri liéu. Theo mot s6 phwong én, cac
hop chét nay trc ché truc tiép hoat tinh RIP1 kinaza. Theo c4c phwong an nhét dinh, hop
chét duoc boc 16 hitu dung dé didu tri bénh tw mién, bénh viém, bénh tim mach, r6i loan
thin kinh, réi loan thoai hoa than kinh, r6i loan di img, bénh ho hap, bénh than, bénh
ung thu, tinh trang thiéu mau cuc b, su suy giam héng cAu, ton thuong phéi va ndo (vi
du, gy ra bdi su thiéu méau cuc bo-tai tudi mau hodc cisplatin va/hodc tai bién mach

mau ndo), va nhiém khuan va nhiém virut.

Theo mdt sb phuong an, hop chat dugc boc 10, cac dang Kkét hop cua hop chit
dugce boc 10, hodc duoc phém cua ching, co thé dugc st dung dé diéu tri hoic ngin
nglra bénh di Gmg, ching X0 ciimg teo co mot bén (ALS), bénh theo co tiy Séng, bénh
lupus ban dé hé théng, viém khép dang thap, bénh tiéu duong typ I, bénh viém rudt,

bénh xo gan mat, viém mang mach nho, da xo cung, bénh Crohn, viém loét dai trang,
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pemphigut bong nudc, bénh sarcoit, bénh Véy nén, viém co tur mién, bénh u hat Wegener,

bénh véy ca, bénh mat Graves hodc bénh hen.

Hop chét dugc boc 10, cac dang Kkét hop cia hgp chat dugc boc 10, hodc duge
phém cua chung, cling co thé hiru dung dé diéu tri céac r6i loan diéu hoa mién dich lién
quan dén su thai bd manh ghép tiy xwong hodc co quan hodc bénh manh ghép-chdng
lai-vat ch. Vi du vé réi loan viém va diéu hoa mién dich ma c6 the duge diéu trj bang
cac hop chét (hodc dugce pham hoic céc t6 hop ctia chiing) bao gbm, nhung khong bi
gidi han 6, su céy ghép ctia co quan hodc mo, bénh manh ghép-chéng lai-vét chu sinh
ra boi su cdy ghép, hdi chimg tu mién bao gdbm viém khép dang thap, luput ban d6 hé
théng, viém tuyén giap Hashimoto, da xo clig, X0 cimg bi toan than, hoi chirng phan
tmg viém toan than, bénh nhugc co, bénh tiéu duong typ I, viém mang mach nho, viém
mang mach nho phia sau, bénh viém néo va day cot song di img, viém cudn tiéu cau
than, bénh ty mién sau nhiém trung bao gém sbt thép khép va viém cudn tiéu cau than
sau nhiém trung, bénh da viém va tang sinh, bénh vay nén, viém da co dia, viém da tiép
xuc, viém da dang eczema, viém da tiét ba nhon, bénh liken phing, pemphigut,
pemphigut bong nudc, ly thugng bi bong nudc bam sinh, chirng may day, phu mach,
viém mach, ban do, taing bach cAu ua eosin & da, luput ban d6, muyn trimg ca, rung toc
tirng vung, viém giac két mac, viém két mac mua xuén, viém mang mach nho di kem
bénh Behcet, viém gidc mac, viém gidc mac muyn gidp, giac mac hinh chop, loan dudng
biéu mo gidc mac, seo giac mac, pemphigut mét, loét Mooren, viém mang cing, bénh
ly mét Graves, hoi ching Vogt-Koyanagi-Harada, bénh sarcoit, di ing phén hoa, bénh
the nghén dudng khi c6 thé dao nguge, bénh hen phé quan, bénh hen di tng, bénh hen
ndi tai, bénh hen ngoai lai, bénh hen do bui, bénh hen mén tinh ho#c 1au nam, bénh hen
mudn va chimg tang dap ung dudong ho hép, viém phé quan, loét da day, hu héng mach
gay ra boi bénh thiéu mau cuc bo va huyét khdi, bénh viém rudt thiéu mau cuc bo, ton
thuong thiéu mau cuc bo tai twdi mau, bénh viém rudt, viém rudt hoai ti, thuong tdn
rudt kém theo boéng nhiét, bénh celiac, viém rudt théng, viém da day rudt tang eosin,
bénh té bao mast, bénh Crohn, viém loét dai trang, dau nira dau, viém miii, eczema, viém
than k&, hoi chimg Goodpasture, hoi chung tdng uré huyét c6 tan méu, bénh than do tiéu
duong, viém da co, hdi chirg Guillain-Barre, bénh Meniere, viém nhiéu day than kinh,
viém da ddy than kinh, viém don day than kinh, bénh ré than kinh, chimg cudng giap,
bénh Basedow, chirng bét san hdng cau don thuan, thiéu méau do khong tao du huyét
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cAu, thiéu mau khong tao mau, xuét huyét giam tidu cAu vo can, thiéu mau do tan mau
tu mién, chimg mat hat bach cau, thiéu mau 4c tinh, thiéu mau hf”)ng cAu khéng 1, bénh
khong tao hdng ciu, chimg lodng xuong, bénh sarcoit, phdi xo hoa, viém phoi mo ké tu
phat, viém bi co, mun trimg ca bach bién, bénh da viy c4, su nhay cam di ung anh sang,
u lympho té bao T & da, bénh bach cau té bao lympho man tinh, chimg xo cimg dong
mach, xo vita dong mach, hoi ching viém dong mach, viém nit quanh dong mach, viém
co tim, xo cung bi (bao gdm xo cimg bi toan than), hoi chimg khang phospholipit, u hat
Wegener, hoi ching Sjogren, ching béo phi, viém can mac bach ciu ua eosin, ton
thuong loi, m6 nha chu, xuong b rang, chét xuong cua rang, viém cudn tiéu cau than,
rung toc kiéu nam gi6i hodc 130 héa sém rung toc bang cach ngin ngira sy nhé 16ng téc
ho#c gay ra sy moc toc va/hodc thic déy su tao toc va sy phat trién toc, bénh loan dudng
co, viém mu da va hdi ching Sezary, bénh Addison, tdn thuong tai tudi mau sau thiéu
mau cuc bd ciia co quan ma xay ra khi duy tri, sy ciy ghép hodc bénh thiu méu cuc b,
sbc nodi doc td, viém dai trang gia mac, viém két trang gay ra boi thudc hoic su chiéu
xa, tinh trang chirc nang than khong du cép tinh do thiéu m4u cuc b, tinh trang chirc
ning than khéng di man tinh, nhiém doc gay ra boi oxy phoi hogc thudc, bénh ung thu
phéi, tran khi phéi, bénh duc nhan mét, bénh nhiém sit, viém vong mac sic td, bénh
thoai hoa vong mac, bong vong mac, thoai hoa diém vang tudi gia, seo thiy tinh thé,
bong giac mac do kiém, hdng ban da dang do viém da, viém da bong nudc IgA duong
théng va viém da do xi ming, viém lgi, viém nha chu, su nhiém trung, viém tuy, bénh
gdy ra boi 0 nhiém moi trudong, 1do hoa, sy gdy ung thu, sy di can cia ung thu biéu mod
va chung giam khi ap, bénh gdy ra boi histamin hodc su giai phong leukotrien-C4, bénh
Behcet, viém gan ty mién, bénh xo gan mat nguyén phat, viém xo chai duong maét, cit
bo gan mot phﬁn, hoai tir gan cép tinh, hoai tir gdy ra béi doc td, viém gan do virut, sbc,
hoac thiéu oxy mo, viém gan do virut B, viém gan khong A/khdng B, xo gan, bénh gan
do ruogu, bao gém X0 gan do rugu, viém gan nhiém m& do ruou, viém gan nhiém m&
khong do rugu (NASH), bénh gan 6ng mat tu mién, nhiém doc axetaminophen, nhiém
doc gan, suy gan, suy gan boc phat, suy gan khoi phat mudn, suy gan "cap tinh-vao thoi
ky-man tinh", bénh thdn man tinh, ton thwong/hu than (gdy ra boi, vi dy, bénh viém
than, cdy ghép than, phau thuat, s dung thube gay doc than, tén thuong than cép), su
gia ting tac dung hoa tri liéu, bénh nhiém cytomegalovirut, nhiém HCMV, AIDS, bénh
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ung thu, bénh sa sut tri tué tudi gia, bénh Parkinson, chan thuong, hodc nhiém khuén

man tinh.

Theo cac phuong an nhét dinh, hop chét nay hiru dung dé diéu tri chimg dau day

than kinh, bao gdm dau than kinh va dau do viém.

Theo cac phuong an nhét dinh, cac hop chét nay hiru dung dé diéu tri hoi chung
s6t lién quan dén enzym chuyén héa interleukin-1, hoi chimg chu ky lién quan dén thy
thé yéu t6 hoai tir khéi u, hoi chimg thiéu hut NEMO, thiéu hut HOIL-1, hoi chimg thiéu
hut phtrc hgp cum chudi ubiquitin mach théng, bénh du trit lysosom (vi du, bénh
Gaucher, bénh GM2  gangliosidosis, bénh alpha-mannosidosis, ~ bénh
aspartylglucosaminuria, bénh du trir cholesteryl este, thiéu hut hexosaminidaza A man
tinh, bénh cystinosis, bénh Danon, bénh Fabry, bénh Farber, bénh fucosidosis, bénh
galactosialidosis, bénh GM1 gangliosidosis, bénh mucolipidosis, bénh du trit axit sialic
tur do & tré con, bénh thiéu hut hexosaminidaza A & thanh thiéu nién, bénh Krabbe, thicu
hut lipaza axit lysosom, bénh loan dudng n@o chit tring bién sic, rdi loan
mucopolysacaridoza, thiéu hut da sulfataza, bénh Niemann-Pick, ching 61 loan
lipofusxinyl ndo, bénh Pompe, bénh pycnodysostosis, bénh Sandhoff, bénh Schindler,
bénh du trit axit sialic, bénh Tay-Sach, va bénh Wolman).

Theo cac phuong an nhit dinh, hop chit dugc boc 19, cac dang két hop cuia hop
chat duogc bdc 10, hodc dugc phém cta ching, hitu dung dé diéu tri va/hodc ngin nglra
viém khop dang thap, viém khép vy nén, viém xuong kha6p, luput ban do hé théng,
viém than luput, viém ctirmg khop dbt séng, chimg lodng xwong, xo cimg bi hé théng, da
x0 cimg, bénh vAy nén, cu thé 1a bénh vay nén mun mu, beénh tidu duong typ I, bénh tiéu
duomng typ II, bénh viém rudt (bénh Crohn va viém loét dai trang), chung tang gamma
globulin huyét d va hoi ching sot chu ky, hoi chimg chu ky lién quan dén cryopyrin, hoi
chimg Schnitzler, viém khép tw phat thiéu nién toan than, bénh Still khoi phat & nguoi
truong thanh, bénh gut, bénh git phéo sing, bénh gia gat, hoi chung sapho, bénh
Castleman, sy nhiém trang, dot quy, xo vita dong mach, bénh celiac, DIRA (su thiéu

hut chét déi khang thy thé I1-1), bénh Alzheimer, bénh Huntington hodc bénh Parkinson.

Bénh tang sinh ma c6 thé dugc diéu tri bang hop chat duge bdc 19, dang két hop
cua hop chét dugc boc 10, hodc dugc phém cua chung, bao gém khéi u lanh tinh hoic

4c tinh, khdi u rin, ung thu biéu md ciia ndo, than, gan, tuyén thuong than, bang quang,
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vu, da day, khéi u da day, bu@)ng trirng, rudt két, truc trang, tuyén tién liét, tuyén tuy,
phf)i, am dao, ¢d tr cung, tinh hoan, duong niéu sinh duc, thuc quan, thanh quén, da,
xuong hodc tuyén giap, ung thu mo lién két, u nguyén bao dém, u nguyén bao than kinh,
da u tiy xwong, ung thu da day rudt, cu thé 1a ung thu biéu mé rudt két hodcu tuyén dai
truc trang, u dau va cb, tang sinh bét thudng biéu bi, bénh vy nén, ting san tuyén tién
liét, khoi tan san, khéi tan san cta dic trung biéu md, u tuyénﬁ ung thu tuyén, u gai sung,
ung thw biéu md dang biéu bi, ung thu biéu mo té bao 16n, ung thu biéu md phdi té bao
khong nho, u lympho, Hodgkin va Khong Hodgkin, ung thu bidu mo v, ung thu biéu
mo nang, ung thu biéu mo khong biét hoa, ung thu biéu mé hinh nhy, u tinh, u melanin,
r6i loan duoc dan bai IL-1, 161 loan duge dan béi MyD88 (nhu u lympho té bao B 16n
lan toa ABC (DLBCL), bénh tang globulin dai phén tu Waldenstrom, u lympho
Hodgkin, u lympho té bao T ¢ da nguyén phat hodc bénh bach cau té bao lympho mén
tinh), u ty xwong 4m i hodc khong dau, hodc bénh mau ac tinh (bao gém bénh bach
cu, bénh bach cu myeloid cip tinh (AML), DLBCL, ABC DLBCL, bénh bach cau té
bao lympho mén tinh (CLL), u lympho té bao lympho man tinh, u lympho tran dich
nguyén phat, u lympho/bénh bach ciu Burkitt, bénh bach cau té bao lympho cAp tinh,
bénh bach ciu nguyén bao bach cau té bao B, u lympho lympho-tuong bao, hdi ching
loan san tiry (MDS), x0 tiy nguyén phat, da hdng cau nguyén phat, ung thu mo lién két
Kaposi, bénh ting globulin dai phan tir Waldenstrém (WM), u lympho ving ria cua lach,
da u tay xuong, u twong bao, u lympho té bao B 16n ndi mach). Cu thé 1a, cdc hop chét
dugc boc 16 ¢ day hitu dung trong diéu tri bénh 4c tinh khang thudc, nhu bénh 4c tinh
khang chat trc ché JAK, bénh 4c tinh khang ibrutinib, bao gdm bénh méu 4c tinh khang
ibrutinib, nhe CLL khéang ibrutinib va bénh tang globulin dai phan tir Waldenstrom
khang ibrutinib.

Vi du vé roi loan di tng ma co6 thé dugc diéu tri béng cach stir dung hop chit dugc
boc 10, dang két hop cua hop chat duge boc 19, hoic dugc phém cua chung, bao gém,
nhung khong bi gi6i han &, bénh hen (vi du bénh hen co dia, bénh hen di img, bénh hen
qua trung gian IgE phé quan co dia, bénh hen khong co dia, bénh hen phé quan, bénh
hen khong di tng, bénh hen vo cin, bénh hen thuc, bénh hen ndi tai gay ra boi su nhiéu
loan sinh 1y bénh hoc, bénh hen v cin c6 nguyén nhan chua biét hodc khong rd rang,
bénh hen sinh hoi, bénh hen do tap thé duc, bénh hen do cam xuc, bénh hen ngoai lai
oy ra b6i yéu t6 méi truong, bénh hen do khong khi lanh, bénh hen do nghé nghiép,
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bénh hen nhiém khuan giy ra bdi hodc kém theo su nhidm vi khuin, ndm, dong vat
nguyén sinh, hodc virut, bénh hen khoi sinh, hoi ching thd kho khe ¢ tré so sinh, viém
tiéu phé quan, bénh hen thé ho don thuan hodc bénh hen do thuéc), su nhiém ndm
aspergillus khi quéan-phdi di ing (ABPA), viém miii di Ung, viém miii di ung quanh
nam, viém miii quanh ndm, viém miii van mach, chay dich mili sau, viém xoang c6 mu
ho#c khong c6 mu, viém xoang cAp tinh hodc man tinh, va viém xoang xuwong sang, phia

trudce, ham trén, hodc xuong budm.

Vi du khac 13, viém khép dang thip (RA) thuong dan dén sung, dau, mit van
dong va tinh nhay cam dau ctia khép dich trong toan bo co thé. RA dic trung béi mang
hoat dich sung tdy man tinh ma tap trung day dac té bao lympho. Mang hoat dich, ma
thurong 1a mot 16p té bao day, trd nén co chu tao bing té bao ro nét va c6 dang tuong tu
v&i mo6 lympho, bao gém té bao phén nhénh, t& bao T, té bao B va té bao NK, dai thuc
bao va cum tuong bao. Quy trinh nay, cling nhu trang thdi thira thai cia cac co ché bénh
1y mién dich bao gdm su tao thanh phtrc hop khang nguyén-globulin mién dich, thim
chi dan dén su phd hiy tinh toan ven cta khop, din dén sy di dang, mat chiic nang lau
dai va/hodc sy mon xuong tai hodc & gén khép. Hop chat duoc boc 19, cac dang két hop
cua hop chat dugc boc 10, hodc duge phém cua chung, c6 thé duoc st dung dé diéu tri,
cai thién hoac ngin ngua bt ky mot, mot s6 hodc tit ca cac triéu chung cta bénh RA.
Do d6, trong trueong hgp bénh RA, hop chat dugc coi nhu 1a tao ra loi ich tri liéu khi dat
duoc su giam di hodc sy thuyén giam cia triéu ching bat ky thuong kém theo RA, bét
ké viéc diéu tri c6 dan dén sy diéu tri dong thoi cia RA tiém 4n va/hodc su giam di &

luong yéu tb dang thap tuan hoan ("RF").

Truong dai hoc nghién ctu thap khép Hoa Ky (The American College of
Rheumatology - ACR) da phat trién tiéu chi dé x4c dinh su cai thién va sy thuyén giam
1om sang & RA. Khi c6 thong sb nay, ACR20 (tiéu chi ACR dbi véi su cai thién lam
sang 20%), yéu cau su cai thién 20% & lugng khép mém va sung phong, cling nhu sy
cai thién 20% & 3 trong sb 5 thong sb sau day: su danh gid tbng thé ciia bénh nhan, su
danh gia téng thé ctia bac si, danh gia chirng dau ctia bénh nhan, muc do tan tat, va ham
lwong chat phan (g pha cap tinh. Céc tiéu chi nay da dugc mé rong dén su cai thién
50% va 70% 1an lugt & ACR50 va ACR70. Tiéu chi khéc bao gdm tiéu chi Paulu va sy
tién trién chup tia X (vi du diém Sharp).
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Theo mot ) phuong 4n, loi ich tri liéu & bénh nhan mic RA dat dugc khi bénh
nhan thé hién ACR20. Theo cac phuong an cu thé, c6 thé dat duge su cai thién ACR cla
ACRCS50 hodc tham chi ACR70.

B. Ché phdm va Cach dung

Duoc phém chtra mot hodc nhiéu hoat chit theo sang ché c6 thé duge bao ché
béng phuong phép thich hop bét k¥, nhu quy trinh tron, hoa tan, tao hat, tao bao duong,
nghién min, nhil hoa, bao nang, giam gift hodc lam dong kho. Dugc phim nay c6 thé
duoc bao ché bﬁng cach str dung mot hodc nhiéu ta dugc chép nhan duoc vé mit sinh ly
(vi dy, chét pha loang, chét mang, hodc chét phu trg), mot hoac nhiéu chét bd trg, hodc

céc td hop ciia chiing dé tao ra cac ché pham ma c6 thé dugc str dung trong dugc pham.

(Céac) hoat chét c6 thé dugc tao ché phém trong dugc phém ban chdt vén ¢, hodc
0 dang mubi duoc dung, déng phén 1ap thé, N-oxit, chét hd bién, hydrat, solvat, déng
vi, hodc tién duoc chét ciia chiing. Thong thuong, mubi ndy tan trong dung dich ¢6 nuée
hon 13 axit va bazo tu do tuong Ung, nhung mudi c6 do hoa tan thap hon so v6i axit va

bazo tu do tuong Ung cling coO thé dugc tao ra.

Dugc pham theo séng ché c6 thé c6 dang thich hgp cho hau nhu 13 phuong thire
dung bat ky, bao gém, vi du, dung tai chd, trong mét, miéng, m4, toan than, miii, tiém,
nhu trong tinh mach hoéc trong mang bung, qua da, truc trang, Am dao, v.v., hodc dang

thich hop dé dung bang cach hit hodc bom vao.

Dé str dung tai chd, (c4c) hoat chét, mudi dugce dung, déng phan 1ap thé, N-oxit,
cht hd bién, hydrat, solvat, isotop, hodc tién duogc chét c6 thé duoc bao ché duoi dang

dung dich, dang gel, thudc ma, dang kem, huyén phu, v.v. nhu da biét rd trong linh vuc.

Ché phim dung toan than bao gdm ché pham dugc thiét ké dé dung bang cach
tiém, vi du, tiém dudi da, trong tinh mach, trong co, ndi tuy mac ho#c trong mang bung,

cling nhu ché pham duoc thiét ké dé dung qua da, qua mang nhay miéng hoic phoi.

Ché pham tiém dugc hiru dung bao gbm dang huyén phu, dung dich hodc nhii
tuong tiét trung cua (cac) hoat chét trong ta dugc long c6 nude hoac dau. Duoc phém
nay cling co thé chira chit tao ché phém, nhu chét tao huyén phu, chit én dinh hoéa
va/hodc chat phan tan. Ché phim dé tiém c6 thé dugc trinh bay ¢ dang lidu don vi, vi

du, trong dng tiém hoic trong vat chira da licu, va c6 thé chira chat bao quan bo sung.
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Theo cach khac, ché pham tiém duoc c6 thé dugc cung cip & dang bot dé hoan
nguyén véi ta duge long thich hop, bao gém nhung khong bi giéi han ¢ nudc khong
chtra chét gay sbt tiét trung, chit dém, dung dich dextroza, v.v., truGc khi st dung. Vi
vay, (cac) hoat chét c6 thé dugc 1am kho bé‘mg k¥ thuét bét ky da biét trong linh vuc,

nhu 1am dong khé, va dugc hoan nguyén trude khi st dung.

Pé ding qua mang nhay, chit thAm thich hop dé thdm qua hang rao bao vé dugc
st dung trong ché pham. Chét thdm nay 1a da biét trong linh vyec.

Pé dung qua duong miéng, duoc pham c6 thé c6 dang, vi du, vién thubc hinh
thoi, vién nén hodc vién nang dugc bao ché bang phwong thire thong thuong vdi ta dugce
duoc dung, nhu: chat lién két (vi du, tinh bot ngd dugc gelatin hoéa so bo,
polyvinylpyrolidon hodc hydroxypropyl metylxenluloza); chit don (vi du, lactoza,
xenluloza vi tinh thé hodc canxi hydro phosphat); chét 1am tron (vi du, magie stearat,
bot talc hoac silic dioxit); chét gdy 1a (vi duy, tinh bot khoai tay hodc natri tinh bot
glycolat); va/hodc chit 1am 4m (vi du, natri lauryl sulfat). Vién nén co6 thé dugce phu
bang phuong phéap da biét 15 trong linh vuc bang, vi du, dudng, mang hodc chét phu

trong rudt.

Ché phim dang 16ng dé dung qua duong miéng c thé c6 dang, vi du, thube xtre,
dung dich, sir6 hoac huyén phu, hodc chung c6 thé dugc trinh bay dudi dang san pham
kho dé hoan nguyén véi nuée hodc ta duge long khéc thich hop truge khi st dung. Cac
ché phim dang 16ng nay c6 thé duoc bao ché bang phuong thirc thong thuong véi ta
duoc dugc dung nhu: chét tao huyén phu (vi du, sird sorbitol, din xuét xenluloza hoic
chét béo an dugc dugc hydro hoa); chét nhii hoéa (vi du, lexithin hodc acacia); ta duoc
16ng khong chira nude (vi du, dau qua hanh, este dau, ruou etyl, cremophore™ hoac
dau thuc vat phan doan); va chét bao quan (vi du, metyl hodc propyl-p-hydroxybenzoat
hodc axit sorbic). Cac ché phém cling co thé chira mudi dém, chit bao quan, chét tao vi,

chét tao mau va chit tao ngot khi thich hop.

Ché phdm dé dung qua dudong miéng c6 thé duoc bao ché thich hop dé thu duoc

su giai phong co kiém sodt hoat chat, nhu da biét rd.

Dé dung qua m4, dugc pham co thé c6 dang vién nén hoac vién thudc hinh thoi

dugc bao ché theo cach thong thuong.
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bé dung qua duong truc trang va am dao, (cac) hoat chét c6 thé dugc bao ché &
dang dung dich (dé thut giit), thudc dan hoic thubc m& chia chit nén dan thong thuong,

nhu bo cacao hodc glyxerit khac.

bPé dung qua mii hodc dung béng cach hit hoac bom khi, (céq) hoat chét, mubi
dugc dung, déng phén lap thé, N-oxit, chit hd bién, hydrat, solvat, déng vi hoéc tién
duoc chét c6 thé dugc phan phéi theo cach thong thuong ¢ dang phun sol khi tir gbi nén
hodc dung cu xit c6 st dung chét déy thich hgp, vi du,) diclodiflometan, tricloflometan,
diclotetrafloetan, flocacbon, cacbon dioxit hodc khi thich hop khac. Trong truong hop
sol khi nén, don vi lidu c6 thé duge xac dinh bang cac bb tri van dé phan phéi lugng da
duoc do. Vién nang va hop chira dé st dung trong dung cu x6ng hodc dung cu bom khi
(vi du, vién nang va hop chira dugc bao gbm gelatin) c6 thé dugc bao ché chira hon hop

bot ctiia hgp chit va chat nén bot thich hgp nhu lactoza hodc tinh bot.

Vi du cu thé vé ché pham huyén phti ¢6 nude thich hop dé dung qua mili bing
cach str dung dung cu xit mili ¢6 ban san trén thi truong bao gdm céc thanh phan sau
day: hoat chét (0,5 20 mg/ml); benzalkoni clorua (0,1 0,2 mg/ml); polysorbat 80
(TWEEN® 80; 0,5 5 mg/ml); carboxymetylxenluloza natri hodc xenluloza vi tinh thé (1
15 mg/ml); phenyletanol (1 4 mg/ml); va dextroza (20 50 mg/ml). DY pH cua huyén phit
cubi cung c6 thé dugc diéu chinh dé nam trong khoang tir khoang do pH 5 dén do pH 7,
v6i thong thuong la 6 pH bang khoang do pH 5,5.

Vi du cu thé khéc vé huyén phit ¢6 nuéc thich hop dé ding hop chét théng qua
hit chita 20 mg/ml (céc) hop chét, polysorbat 80 1% (thé tich/thé tich) (TWEEN® 80),
xitrat 50 mM va/hodc natri clorua 0,9%.

Dé dung qua mit, (cac) hoat chét nay c6 thé duoc bao ché & dang dung dich, nhil
tuong, huyén phu, v.v. thich hop dé dung cho mit. Nhiéu ta duoc 16ng thich hop dé ding
hop chét cho mét 1a da biét trong linh vuc. Céac vi du khong gi6i han cu thé dugc mo ta
trong Bing sang ché My sb 6,261,547; 6,197,934; 6,056,950; 5,800,807; 5,776,445;
5,698,219; 5,521,222; 5,403,841; 5,077,033; 4,882,150; va 4,738,851, ma duoc két hop

& day bang cach vién dan.

D& phan phéi kéo dai, (c4c) hoat chit c6 thé dugc bao ché & dang ché pham du
trir d& ding bang cach ciy ghép hodc tiém trong co. Hoat chét ¢6 thé duge bao ché véi
nguyén liéu polyme hodc nguyén liéu ky nudc thich hop (vi dy, duéi dang nhil trong
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trong dau chép nhin duoc) hodc nhya trao ddi ion, hodc dudi dang dAn xuét it hoa tan,
vi du, du6i dang mudi it hoa tan. Theo cach khéc, hé théng phan phéi qua da duge san
xuét duéi dang dia dinh hodc miéng ddn ma giai phong tir tir (céc) hoat chit dé hap thu
qua da c6 thé duogc st dung. Vi vay, chét ting cuong thdm c6 thé dugc sir dung dé 1am
thuén lgi cho su thdm qua da cta (cac) hoat chét. Cac miéng dan 4p da thich hop duoc
mo ta trong, vi du, Bing sang ché My sb 5,407,713; 5,352,456; 5,332,213; 5,336,168;
5.290,561; 5,254,346; 5,164,189; 5,163,899; 5,088,977, 5,087,240; 5,008,110; va
4,921,475, ma dugc két hop & day bang cach vién dan.

Theo cach khéc, cac hé phan phéi duoc phém khac c6 thé duogc sir dung. Liposom
va nhil tuong la cac vi du da biét 15 vé ta dugc long phan phdi ma c6 thé dugc st dung
dé phan phéi (c4c) hoat chit. Cac dung méi hitu co nhat dinh, nhw dimetylsulfoxit
(DMSO), cling c6 thé duoc str dung, mic du thuong 1a phai tra gia bang su giy doc 16n

hon

Duoc phdm c6 thé, néu mudn, dugc trinh bay trong goi hodc dung cu phan phéi
ma c6 thé chtra mot hoic nhiéu dang lidu don vi chira (cac) hoat chat. G6i nay c6 thé, vi
du, chira 14 kim loai hodc chét déo, nhu géi phdng. Goi hodc dung cu phan phéi c6 thé

kém theo huéng dan st dung.
C. Liéu lwong

Hop chat dugc boc 19, duge phém, hoac cac dang két hop cta hop chit dugc boc
16 thuong sé duge st dung & luong c6 hi€u qua dé dat duoc két qua duy tinh, vi du, ¢
luong c6 hig¢u qua dé (rc ché RIP1 kinaza va/hodc dé diéu tri, ngin ngura hodc cai thién
tinh trang bénh cu thé. (Cac) hop chat dugc boc 10, hodc duge phém cua chung, c6 thé
duoc dung tri liéu dé dat dugc loi ich tri liéu hodc phong ngira dé dat dugc loi ich phong
ngira. Loi ich tri liéu nghia la su loai trir hodc su thuyén gidm 16i loan tiém an dugc diéu
tri va/hodc su loai trir hodc sy thuyén giam cua mot hoac nhiéu triéu chimg kém theo rbi
loan tiém 4n sao cho bénh nhan thong bao vé su cai thién cam gidc hodc tinh trang bénh,
bét ké bénh nhan c6 thé van bi anh hudng boi rbi loan tiém an nay. Vi du, viéc dung hop
chit cho bénh nhén bi di tng mang lai 1¢i ich tri liéu khong chi khi dap tng di tng tiém
4n duoc loai bé hoic dugc lam thuyén gidm, ma con 1a khi bénh nhéan thong bao vé su
giam mirc d) nghiém trong hodc thoi gian triéu chirng kém theo di tmg sau khi tiép xuc

v6i chét gay di tmg. Vi du khéc 1, 1¢i ich tri liéu trong truong hop bénh hen bao gém
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su cai thién ho hip sau khi khéi phat con hen hodc sy giam tan suat hodc murc dd nghiém
trong cua giai doan hen. Loi ich tri liu con bao gdom viéc 1am tam ding hodc lam cham

su tién trién cua bénh, bat ke sy cai thién do c6 dugc nhén ra hay khong.

Nhur da biét boi ngudi ¢6 hiéu biét trung binh trong linh vyc, liéu duge wu tién
cua hop chét dugc boc 10 ¢o thé phu thudc vao nhiéu yéu td, bao gém tudi, khoi lugng,
strc khoe téng thé, va mirc do nghiém trong cia tinh trang bénh cta bénh nhan hodc dbi
tuong duogc diéu tri. Liéu cling c6 thé can phai dugc diéu chinh theo gidi tinh cuia dbi
tuong va/hodc dung tich phoi ctia d6i twong, khi dugc dung bang cach xong. Liéu lugng
cling co thé dugc didu chinh déi v6i cac ca thé mac nhiéu hon mdt tinh trang bénh hoéc
cac c4 thé co tinh trang bénh bd sung ma anh hudng dén dung tich phdi va kha ning thé
binh thuong, vi du, khi thiing phdi, viém phé quan, viém phoi, hoi ching suy ho hép,
bénh phéi thc nghén man tinh va nhidm khuan ho hap. Liéu va tan suit dung (cac) hop
chat dugc boc 16 hodc duge phém cua ching, ciing s& phu thudc vao viéc (cac) hop chét
duoc bdc 16 dugce bao ché dé diéu tri giai doan cAp tinh cta tinh trang bénh hay dé didu
tri du phong cho réi loan. Ngudi c6 hiéu biét trung binh trong linh vue c6 thé xac dinh

duoc lidu t8i wu cho dbi tuong cu thé.

Pé sir dung dur phong, hop chét dugc bdc 10, dang két hop cua hop chét dugc boc
10, hoac dugc phém cua chuing, co thé duoc dung cho bénh nhan hoac dbi tuong cO nguy
co phat trién mot trong cac tinh trang b¢nh duge mo ta ¢ trén. Vi du, néu chua biét ring
bénh nhan hodc dbi twong c6 bi di ung vai thudc cu thé hay khong, hop chat dugc boc
10, dang két hop cua hgp chit duoc boc 19, hodc dugc phém cua chuing, co thé duoc dung
trudc khi dung thube dé tranh hodc lam thuyén gidm phan Gng di ing d6i véi thude.
Theo cach khac, viéc dung du phong co thé duogc ap dung dé tranh hodc lam thuyén
giam su khoi phat triéu chimg & bénh nhéan duoc chan doan méc rdi loan tiém 4n. Vi du,
(cac) hop chét duge boc 19, hodc dugce pham cia chung, c6 thé dugc dung cho ngudi bi
di (g trude khi tiép xtic da du lidu voi chét gay di tmg. Hop cht dugc be 10, dang két
hop cua hop chit dugc boc 10, hodc dugc phém cua ching, cling c6 thé duoc dung du
phong cho dbi twong khée manh ma tiép xuc lap di 1ap lai v6i cac tic nhan da biét d6i
v6i mot trong s6 cac chimg bénh duoc mo ta & trén dé ngan nglra sy khoi phat cua rbi
loan. Vi du, hop chét dugc boc 19, dang két hop cua hop chat duogc boc 19, hodc dugc
pham ciia chiing, ¢6 thé duoc dung cho d6i trong khée manh ma tiép xuc lap di 1ap lai

v6i chat gay di tmg da biét 14 gay ra di Gtng, nhu nhya mu, trong nd luc dé ngin nglra
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phat trién di ng & déi twong. Theo cach khac, hop chét duge boe 10, dang két hop cua
hop chét duoc boc 10, hoic duge phém cua chung, c6 thé dugc dung cho bénh nhan maéc
bénh hen truéc khi cung tham dy vao cic hoat dong ma kich hoat con hen dé 1am giam

muc 46 nghiém trong, hodc tranh dugc hoan toan, giai doan hen.

Liéu hiru hiéu c6 thé dugc udc tinh ban dau tir cac thir nghiém in vitro. Vi du,
lidu ban dau dé st dung & dbi tuong co6 thé dugc bao ché dé dat duogc n6ng do huyét
thanh hodc mau tudn hoan cua hoat chét ma tai hodc trén ICso hodc ECso ciia hop chét
cu thé nhu do duge trong tht nghiém in vitro. Lidu ¢6 thé dugc tinh dé dat duoc n&‘)ng
do trong huyét thanh hodc mau tudn hoan c6 tinh dén do sinh kha dung ctia hop chét cu
thé. Fingl & Woodbury, "General Principles,”" In: Goodman and Gilman's The
Pharmaceutical Basis of Therapeutics, Chuong 1, trang 1-46, Pergamon Press, va cac
tai liéu tham khao dugc vién dan trong do, cung cAp huéng dan bd sung vé liéu hiru
hiéu.

Theo mot sb phuong an, hop chit dugc bdc 16 ¢6 ECso tir 16n hon 0 dén 20 uM,
nhu tir 16n hon 0 dén 10 M, tir 16n hon 0 dén 5 wM, tir 16n hon 0 dén 1 uM, tir 16n hon
0 dén 0,5 uM, tir 6n hon 0 dén 0,1 uM hodc tir 16n hon 0 dén 0,05 uM.

Liéu ban dau cling co thé dugc udce tinh tir dix liéu in vivo, nhu mau dong vat.
Maiu dong vat hitu dung dé thir nghiém do hitu hiéu cta hop chat dé diéu tri hodc ngin
nglra cdc bénh khac nhau duoc mod ta ¢ trén da duoc biét ro trong linh vuc. Mau dong
vat thich hgp cta cac phan Umg qua man hodc di img dugc md ta trong tai liéu Foster,
(1995) Allergy 50(21Suppl):6-9, discussion 34-38 va Tumas ez al., (2001), J. Allergy
Clin. Immunol. 107(6):1025-1033. MAu dong vt thich hop ctia viém mii di Gng duogc
md ta trong tai liéu Szelenyi et al., (2000), Arzneimittelforschung 50(11):1037-42;
Kawaguchi et al., (1994), Clin. Exp. Allergy 24(3):238-244 va Sugimoto et al., (2000),
Immunopharmacology 48(1):1-7. Nguoi ¢ hiéu biét trung binh trong linh vuc c6 thé
didu chinh thong tin nay dé x4c dinh lidu thich hop dé dung cho ngudi.

Theo mot s6 phwong an, cac thir nghiém thich hop dé xac dinh hoat tinh RIP1 c6
thé dugc st dung. Cac phuong phap thir nghiém nay co thé duge sir dung dé danh gia
hiéu qua ctia phuong 4n hop chat duoc boc 10 & day va/hodc co thé dugc st duﬂg dé xac
dinh lugng/liéu ctia phuong 4n hop chét hop chit ma c6 thé tao ra hiéu qua mong mudn.

Theo mét sb phurong 4n, thir nghiém nay c6 thé 1a thir nghiém ADP-Glo™ ma dénh gia
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kha ning cua phuong an hop chit dé e ché RIP1. Theo cac phuong an khac, cac thir
nghiém té bao toan phin bang cach st dung céac té bao chudt nhit va/hodc nguoi, nhu
thir nghiém s hoai tir t& bao U937 va/hode L929, ¢6 thé dugc thyc hién dé x4c dinh lidu
an toan va hiéu qua cda cac hop chat ma c6 thé duge sir dung trong cac nghién ciru trén
ngudi in vivo. St dung cic thir nghiém té bao toan phén, hoat tinh cua hop chat chong
lai RIP1 nguoi va/hodc chudt ¢ thé dugc danh gia trong hoan canh in vitro, ma sau do
cho phép nguoi co hiéu biét trung binh trong linh vuc k¥ thuat xac dinh cac lidu an toan
va hitu hiéu dé sir dung in vivo. Thir nghiém khac nita ma c6 thé dugc st dung dé danh
gia hoat tinh cta cac phuong an hop chét duoc boc 10 & day dé diéu tri bénh hoic tinh
trang bénh lién quan dén RIP1 1a m6 hinh chugt nhét ha than nhiét cap, ma danh gid kha
nang cua hop chét rc ché hién twong ha than nhiét do TNF-alpha gay ra. Mai thir nghiém
trong s cac thit nghiém nay, va cac két qua khéac nhau tur viéc sit dung cac thir nghiém

nay, dugc mo ta chi tiét trong phﬁn Vi du thuc hién sang ché.

Lidu coa hop chit dugc boc 10 thuong nam trong khoang tir lén hon 0
mg/kg/ngay, nhu 0,0001 mg/kg/ngay hodc 0,001 mg/kg/ngay hodc 0,01 mg/kg/ngay, lén
dén it nhét khoang 100 mg/kg/ngay. Thong thuong hon la, liu (hodc lwong hitu hiéu)
c6 thé nam trong khoang tir khoang 0,0025 mg/kg dén khoang 1 mg/kg duogc dung it
nhat mot 14n mdi ngay, nhu tir 0,01 mg/kg dén khoang 0,5 mg/kg hoac tir khoang 0,05
mg/kg dén khoang 0,15 mg/kg. Tbng lidu hang ngay thuong nam trong khoang tur
khoang 0,1 mg/kg dén khoang 5 mg/kg hodc dén khoang 20 mg/kg mdi ngay, ching han
nhu tir 0,5 mg/kg dén khoang 10 mg/kg mdi ngay hodc tir khoang 0,7 mg/kg mdi ngay
dén khoang 2,5 mg/kg/ngay. Liéu luong c6 thé cao hon hodc thap hon tiy thudc vao,
trong sb cac yéu td khac, hoat tinh cua hop chét duoc bdc 19, do sinh kha dung cla no,

phuong thire sir dung, va nhiéu yéu té da dugc thao luén & trén.

Liéu va khoang cach dung lidu c6 thé dugce diéu chinh cho dbi tuong dé tao ra
ham lugng trong huyét trong cua hop chit dugc boc 10 ma du dé duy tri hiéu qua tri liéu
hodc phong ngua. Vi du, hop chét nay co6 thé dugc dung mot ]An mdi ngay, nhiéu lan
mdi ngay, mot 14n mdi tudn, nhidu 14n mdi tudn (vi du, cach mgt ngay mot 1?1n), mot lan
mdi thang, nhiéu 1an mdi thang, hodc mot 1an mdi nam, tuy thudc vao, trong sb cac cai
khéc, phuong thirc sir dung, chi dinh cu thé dugc dicu tri, va dénh gid cua bac ské don.
Nguoi co hiéu biét trung binh trong linh vuc c6 thé t6i wu hoa lidu cuc bd hiru hiéu ma

khong can tién hanh thi nghiém.
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Dugc phém bao g?)m mot hoac nhiéu hop chét duge boc 16 thuong bao gém tu
16n hon 0 1én dén 99% ciia hop chit duge boc 19, hodc cac hop chat, va/hodc chat tri liu
khac theo téng phan tram khdi luong. Thong thudong hon, dugc pham chtra mot hodc
nhiéu cua hop chat dugc boc 10 bao gbm tir khoang tir 1 dén khoang 20 tong phan trim
khéi lwong cia hop chat duoc boc 10 va chét tri liéu khdc, va tir khoang 80 dén khoang
99 phan trim khéi lugng cuia chét bd tro dugc dung. Theo mot s6 phuong 4n, dugc phim

nay co thé con chira chat bo tro.

Tét hon 13, hop chét dwoc bac 16, cac dang két hop ctia hop chét duge boc 19,
hoac duoc phém cia chiing, s€ tao ra lgi ich tri liéu hodc phong nglra ma khong gay ra
su gdy doc dang ké. Su gay doc ctia hgp chét dwoc boc 10 c6 thé dugce xac dinh sir dung
cac quy trinh duoc pham tiéu chuén. Ti 1é liéu gitta tac dung gy doc va tac dung tri licu
(hoac phong ngtra) 1a chi sb tri liéu. Hop chat duoc boc 16 ma thé hién chi s6 tri liéu cao
dugc vu tién.

Vi DU THUC HIEN SANG CHE

Vidul

Hop chét theo sang ché c6 thé duoc didu ché bang cach st dung hop chat bt dau

thich hgp, nhu hop chit 200 hoic hop chit 206, dugc minh hoa trong céc so dd & trén.

Phuong phap dai dién dé didu ché hop chat 200 nhu duge minh hoa trong So dd 7A va
phuong phép dai dién dé didu ché hop chat 206 nhu duge minh hoa trong So d6 7B.

NH - v
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o ) iPMEL HATU I 2C0, L s
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S DMF,0C dan 162> = " T | DMEri€es a, /j(\
oy o7 ™
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N 5,C0; D Oy © Tol Bt i I il
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Br (ixl Br I{I ( CHCL 0C, 2 gid N
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Phén tich dic tinh quang phd d6i voi 3-(S)-N-trityl-amino-7-bromo-5-metyl-
4-oxobenzoxazapin (200): 'H nmr (400 MHz, CDCl3) 5 7,41-7,38 (6H, m, 6H cua
C(CeHs)3), 7,25-7,15 (10H, m, oxobenzoxazapinH-8, 9H cua C(C¢Hs)3), 7,00 (1H, d, J
2.5 Hz, oxobenzoxazapinH-6), 6,91 (1H, d, J 8,5 Hz, oxobenzoxazapinH-9), 4,50 (1H,
dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,37 (1H, dd, J 11,5, 10,0 Hz, 1H cta
oxobenzoxazapinH-2), 3,53 (1H, dd, J 11,5, 7,5 Hz, oxobenzoxazapinH-3), 3,30 (1H, br
s, NH), 2,87 (3H, s, NCH3).

S liéu phan tich dac tinh va cac phuong phap cu thé didu ché cac hop chét dai

dién duoc boc 10 & day duge dua ra dudi day.

Vi du 2

o 0
/C[ 2 T QIIINHTr
Oy r
OH_~ N
Br N Z | O
| o

Téng hop (S)-7-(3-hydr0xy-3-metylbut-1-yn-1-yl)-S—metyl-3-(tritylamino)-
2,3-dihydrobenzo[b][1,4]oxazepin-4(5H)-on: Hon hop ctia bromooxazapin (0,210 g,
0,410 mmol, 1,0 eq) kali cacbonat (0,566 g, 4,101 mmol, 10,0 eq) va déng(l) 16tdua
(0,008 g, 0,041 mmol, 0,1 eq) trong dimetylformamit (3,0 mL) dugc khur khi béng cach
cho siii bot khi argon qua trong ndm phut. 2-Metyl-2-hydroxybut-3-yn (0,052 g, 0,060
mL, 0,615 mmol, 1,5 eq) va tetrakis(triphenylphosphin)paladi (0,024 g, 0,021 mmol,
0,05 eq) dugc bd sung va phan tmg duoc bit kin trudc khi gia nhiét trong 16 vi séng dén
120°C trong 1 gio. Phan ung dugc tach ph?m gitta EtOAc (80 mL) va nuée (80 mL).

Céc chit hitu co dugc rira bang nudc mubi (80 mL), nude (80 mL) va nudce mubi (80

90



50661 91/161

mL), dugc 1am khé (Na2SO4) va duge o trong diéu kién 4p suét giam. MPLC (10—80%
FtOAc-hexan) tao ra nguyén liéu ban dau (0,091 g) va hop chat tieu dé (0,079 g) dudi
dang dau khoéng mau; "H nmr (400 MHz, CDCl3) 8 7,40-7,38 (6H, m, 6H cua C(CsHs)s3),
7,24-7,7,14 (9H, m, 9H cta C(CsHs)3), 7,13 (1H, dd, J 8,0, 2,0 Hz, oxobenzoxazapinH-
), 6,96 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 6,95 (1H, d, J 2,5 Hz,
oxobenzoxazapinH-6), 4,48 (1H, dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,37
(1H, dd, J 11,5, 10,0 Hz, 1H cua oxobenzoxazapinH-2), 3,55 (1H, dd, J 11,5, 7,5 Hz,
oxobenzoxazapinH-3), 2,78 (3H, s, NCH3), 1,62 (6H, s, C(CHz3)2); m/z: 555 [M+K]*,
243 [C(CeHs)3]"

HCI
o 0
z‘ilNHTr OH NH,

Khir bdo vé nhém trityl: Dung dich ctia amin dugc bao vé bang trityl (0,079 g,
0,153 g, 1,0 eq) trong dioxan (2,0 mL) dugc bd sung dung dich hydro clorua (0,15 mL
ctia dung dich 4M trong dioxan, 0,614 mmol, 4,0 eq). Phan ung dugc khuéy tai nhiét do
phong (room temperature — rt) trong 6 gio truge khi ¢b dén kho kiét dé thu duge chat

rin mau tring ma dugc st dung khong cAn tinh ché; m/z: 275 [M+H]".

O
o) HCI O )\\(N
o N v
OH_~ NQ N2 —_— OH_~ Nl H N—m

Téng hop (S)-S-benzyl—N-(7-(3-hydroxy-3-metylbut—1-yn-1-yl)—5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit:
Dung dich cua aminooxobenzoxazapin hydroclorua (0,076 mmol, 1,0 eq) va axit
benzyltriazol carboxylic (0,017 g, 0,084 mmol, 1,1 eq) trong dimetylformamit (1,0 mL)
duoc ) sung diisopropylamin (0,025g, 0,033 mL, 0,190 mmol, 2,5 eq) tiép theo la
HATU (0,032 g, 0,084 mmol, 1,1 eq). Phan tmg duoc khudy tai nhiét do phong trong 4
gidy va dugoe tach phin gitta EtOAc-CHCla (5:1, 60 mL) va NaHCOs (60 mL). Céc chat
hitu co duoc rira bang nudc mubi (50 mL), nude (50 mL) va nudc mubi (50 mL), dugc
Jam kho (Na»SOs) va dugc co trong didu kién 4p sudt giam. MPLC (0—>10% MeOH-
CH,Cl,) tao ra hop chét tieu dé duéi dang chét rin mau tring; "H nmr (400 MHz, CDCls)

5 8,08 (1H, d, J 7,5 Hz, NH), 7,30-7,22 (7TH, m, 7 X ArH), 7,11 (1H, d, J 9,0 Hz,
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oxobenzoxazapinH-9), 5,02 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,68 (1H,
dd, J 10,0, 7,5 Hz, 1H cta oxobenzoxazapinH-2), 4,28 (1H, dd, J 11,0, 10,0 Hz, 1H cta
oxobenzoxazapinH-2), 4,14 (2H, s, CCH.CsHs), 3,40 (3H, s, NCHs), 1,63 (6H, s,
C(CH3),OH); m/z: 442 [M+H-H0]".

Céac budc twong tu nhu cac bude trén ddy cho Vi du 2 ¢co thé dugc s dung dé

diéu ché hop chét I-14 dén 1-17, va I-35.

Vidu 3

0] (0]
Q -NHBoc EtO 2"'NHBOC
Br N ~ N
/ (0] 0 / (0]

Téng hop etyl (S,E)-3-(3-((tert-butoxycarbonyl)amino)-S-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-yl)acrylat: Huyén phu cua zert-butyl (S)-
(7-bromo-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[ ][ 1 ,4]oxazepin-3-yl)cacbamat
(0,500 g, 1,35 mmol, 1,0 eq) trong dimetylformamit (8 mL) dugc khir khi bang cach suc
bot khi argon qua trong nam phut. Etyl acrylat (0,270 g, 0,29 mL, 2,70 mmol, 2,0 eq) va
trietylamin (0,272 g, 0,37 mL, 2,0 eq) dugc bo sung tiép theo 1la
tetrakis(triphenylphosphin (0,156 g, 0,14 mmol, 0,1 eq). Phan tmg duoc bit kin va duoc
gia nhiét trong 10 vi séng dén 100°C trong 1 gior va 120°C trong 1 gid. Phan ing dugc
tach phan gitta EtOAc (100 mL) va nu6e (100 mL). Cac chét hitu co dugc rira bing
nuée mudi (70 mL), nude (100 mL) va nuée mudi (70 mL), duge lam kho (Na2SO4) va
duoge co trong didu kién ap suét giam. Phuong phap sic ky cot (10—>40% EtOAc-hexan)
tao ra hop chét tiéu dé (0,250 g, %) dudi dang bot mau vang; 'H nmr (400 MHz, CDCls)
& 7,62 (1H, d, J 16,0 Hz, ArCH=CHCO), 7,35 (1H, dd, J 8,0, 2,0 Hz,
oxobenzoxazepinH-8), 7,33 (1H, d, J 2,0 Hz, oxobenzoxazepinH-6), 7,14 (1H, d, J 8,0
Hz, oxobenzoxazepinH-9), 6,37 (1H, d, J 16,0 Hz, ArCH=CHCO), 5,49 (1H, d, J 7,0
Hz, NH), 4,65 (1H, dt, J 11,0, 7,0 Hz, oxobenzoxazepinH-3), 4,57 (1H, dd, J 9.5, 7,0
Hz, 1H cua oxobenzoxazepinH-2), 4,27 (2H, g, J 7,0 Hz, OCH.CH3), 4,19 (1H, dd, J
11,0, 9,5 Hz, 1H ctia oxobenzoxazepinH-2), 3,41 3H, s, NCH3), 1,39 (9H, s, C(CH3)3),
1,34 (3H, t, ] 7,0 Hz, OCH2CH3); m/z: 291 [M+H-CO»-CsHs]".
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Téng hop etyl (S)-3-(3-amino-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-yl)propanoat: Dung dich cua este khong no a.f3
(0,25 g, 0,64 mmol, 1,0 eq) trong etyl axetat (20 mL) duoc bd sung paladi trén cacbon
(0,23 g). Phan ung dugc thdi sach bang hydro va dugc khudy trong diéu kién khi quyén
cua hydro trong 14 gio. Phan tmg duogc thdi sach bang nito va dugc loc qua celite®, rira
giai bang etyl axetat (2 x 20 mL). Chét loc dugc cd trong didu kién 4p suit giam; 'H nmr
(400 MHz, CDCls) 6 7,04-6,82 (3H, m, oxobenzoxazepinH-6, H-8, H-9), 5,50 (1H, d, J
7,5 Hz, NH), 4,61 (1H, dt,J 11,0, 7,5 Hz, oxobenzoxazepinH-3), 4,52 (1H, dd, J 9,5, 7.5
Hz, 1H ciia oxobenzoxazepinH-2), 4,14-4,07 (1H, m, 1H cia oxobenzoxazepinH-2),
4,12 (2H, q, J 7,0 Hz, OCH,CH3), 3,36 (3H, s, NCH3), 2,91 (2H. t, 17,5 Hz, 2H cua
ArCH,CH,CO), 2,59 (2H, t, J 7,5 Hz, 2H ctia ArCH,CH,CO), 1,37 (OH, s, C(CHs3)3),
1,23 (3H, t, J 7,0 Hz, OCH2CH3); m/z: 337 [M+H-C4Hs]", 293 [M+H-CO2-C4Hs]".
Nguyén lidu tho dugc hoa tan trong diclometan (10 mL). Hydro clorua (0,80 mL cua
dung dich 4M trong dioxan, 3,21 mmol, 5,0 eq). Phan tng dugc khqu tai nhiét 4o phong
trong 14 gio trude khi bd sung thém dung dich hydro clorua (0,8 mL, 5,0 eq). Sau khi
khudy trong thém 2 gio, phan tng duge cd trong didu kién 4p suit giam va dugc lam
kho trong chan khong dé thu dﬁqc chét rén mau nau. Nguyén liéu tho dugc sit dung ma
khong cin tinh ché thém; m/z: 293 [M+H]".

E
0 HCI o
N~

N

Eto\"/\/@[NQ"’NHz - O “.N>H </N/J
1
o) / (0] EtO. N
o) I 0

Téng hop etyl (S)-3-(3—(1-(2-ﬂobenzyl)-1H-1,2,4-triazol-3-carboxamido)-S-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo([b][1,4] oxazepin-7-yl)propanoat:
Flobenzyltriazol (0,116 g, 0,525 mmol, 1,1 eq) duoc bd sung vao dung dich cua etyl (S)-
3-(3-(1-(2-ﬂobenzyl)-IH-1,2,4-triazol-3-carboxamido)-5-metyl-4-0xo-2,3,4,5-
tetrahydrobenzo[5][1,4]oxazepin-7-yl)propanoat (0,140 g, 0,477 mmol, 1,0 eq) va
diisopropyletylamin (0,154 g, 0,21 mmol, 2,5 eq) trong dimetylformamit (5,0 eq).
HATU (0,199 g, 0,525 mmol, 1,1 eq) dugc bd sung va phan tmg duoc khuéy tai 0°C

trong 1 gi® va tai nhiét d¢ phong trong 1 gio. Phan tng duoc tach phan gitta EtOAc (120
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mL) va NaHCOs—nuéc (1:1, 120 mL). Cac chét hitu co duoc rira bang nudce mubi (100
mL), nude (100 mL) va nude mubi (100 mL), duge lam khd (Na2SO4) va dugc co trong
diéu kién &p suét giam. Phuong phap sic ky cot (40—>80% EtOAc-hexan) tao ra hop
chét tiéu d& 0,138 mg) dudi dang cht rin mau tréng; 'H nmr (400 MHz, CDCl3) 6 8,11
(1H, s, triazolH-5), 8,05 (1H, d, 7,0 Hz, NH), 7,38-7,30 (2H, m, 2H cua C¢H4F), 7,26-
7,07 (6H, m, 2H cta CeHaF, oxobenzoxazapinH-6, H-7, H-8, H-9), 542 (2H, s,
CH,CeH4F), 5,08 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,75 (1H,dd, J9,5,7,5
Hz, 1H cua oxobenzoxazapinH-2), 4,24 (1H, dd, J 11,0, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 3,42 (3H, s, NCHs); '*C nmr (100 MHz, CDCl) 5 168.9, 160,6
(d, J 248,5 Hz), 158,3, 156,7, 150,1, 144,1 (d, J 2,0 Hz), 136,0, 131,1(d,J 8,5 Hz), 130,9
(d,J 2,5 Hz), 127,6, 125,7, 124,9 (d, ] Hz), 123,3, 123,1, 121,2 (d,J 14,0 Hz), 115,8 (d,
J 21,5 Hz), 77,3, 49,2, 47,9 (d, J 4,0 Hz), 35.5; F nmr (380 MHz, CDCls) 6 -118,1;
m/z: 518 [M+Na]*, 496 [M-+H]" (da phat hién [M+H]", 496,1991, C2sH26FNsOs yéu cau
[M+H]" 496,1973).

Céc bude twong tu nhur cdc bude trén day cho Vi du 3 va cac budc dudi day cho
Vidu 4 va 5 c6 thé duge sir dung dé diéu ché cac hop chét1-10,1-11,1-13,1-18,1-19, I-
26, 1-27, 1-33, 1-34, va 1-22 va 1-23 (trong d6 lién két ddi ctia nhém cau nbi khong dugc
khir dAu tién truée khi ghép cap).

Vi du 4

F F
0) N~ O N~
o ) N/\© o } N/\©
w/\/@E QUNH N/J V\/@ QHINH N/J
EtO HO
N N
o) [0 o) /o

Téng hop axit (S)-3-(3-(1-(2-ﬂ0benzyl)-1H-1,2,4-triazol—3-carboxamido)—S-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-7-yl)propanoic: Dung dich
cta etyl este (0,103 g, 0,208 mmol, 1,0 eq) trong tetrahydrofuran (3 mL) duoc bb sung
lithi hydroxit c6 nuge (0,017 g, 0,416 mmol, 2,0 eq trong 1 mL nuéc). Phan img dugc
khudy tai nhiét o phong trong 3 gio trude khi tach phan gitta EtOAc (80 mL) va NH4Cl
(80 mL). Pha nudc duge chiét bang EtOAc (2 x 60 mL). Cac chét hitu co két hop dugc
rira bang nudc mudi (80 mL), dugc lam kho (Na2SO4) va dugc co trong diéu kién 4p
suit giam. Phuong phép sic ky cot (0—>10% MeOH-CH>Cly) tao ra hop chét tiéu dé
0,054 g, %) la chét rin mau tring; 'H nmr (400 MHz, CDCls) 6 8,12 (1H, s, triazolH-
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5), 8,04 (1H, d, J 7,5 Hz, NH), 7,40-7,30 (2H, m, 2 x ArH), 7,16 (1H, dd,J 7.5, 1,0 Hz,
1 x ArH), 7,14-7,10 (2H, m, 2 x ArH), 7,07 (2H, m, 2 x ArH), 5,43 (2H, s, NCH2C6HsF),
5,07 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazepinH-3), 4,73 (1H, dd, J 9,5, 7.5 Hz, 1H cua
oxobenzoxazepinH-2), 4,22 (1H, dd, J 11,0, 9,5 Hz, 1H cta oxobenzoxazepinH-2), 3,41
(3H, s, NCH3), 2,96 (2H, t, J 7,5 Hz, 2H clia ArCH.CH,CO), 2,70 2H,t,J 7,5 Hz, 2H
ctia ArCH>CH,CO); F nmr (CDCl3) & -118,1 (dd, T 16,5, 7,0 Hz); m/z: 468 [M+H]"
(d3 phat hién [M+H]", 468,1688, C23H22FNsOs yéu cau [M+H]" 468,1678).

Vidu5

F
le) N< [e) N- A@
N N
N =

F
o ) /\© 0 > %
2 AR Qv»NH N
N N
HO I o N N o
o) N\\/\©/ o)

Téng hop (S)-N-(7-(3-((1H-indazol-6-yl)amino)-3-oxopropyl)—S-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1-(2-flobenzyl)-1H-1,2,4-
triazol-3-carboxamit: Dung dich cua axit (S)-3-(3-(1-(2-flobenzyl)-1H-1,2,4-triazol-
3-carboxamido)-5-metyl-4-0xo—2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin—7-
yl)propanoic (0,049 g, 0,105 mmol, 1,0 eq) va 6-aminoindazol (0,017 g, 0,126 mmol,
1,2 eq) trong dimetylformamit (10 mL) duoc lam lanh xudng 0°C. Diisopropyletylamin
(0,027 g, 0,036 mL, 0,210 mmol, 2,0 eq) duoc bd sung tiép theo la HATU (0,048 g,
0,126 mmol, 1,2 eq) va phan tmg dugc khudy tai 0°C trong 1 gio va tai nhiét 4o phong
trong 2 gio. Phan ung dugc tach phan gitta EtOAc (50 mL) va NaHCOs (50 mL). Cac
chét hitu co dugc rira bang nudc mubi (50 mL). Pha nudc két hop dugc chiét bang
EtOAc (20 mL). Céc chét hitu co két hop duge rira bing nude (50 mL) va nuée mudi
(50 mL), dugc 1am kho (Na2SO4) va duge cd trong diéu kién ap suét giam. Phuong phép
sic ky cot (0—10% MeOH-CH:Cl) tao ra hop chét tiéu dé (0.xx g, %) tao ra hop chét
tidu d& dudi dang chét ran mau tréng; "H nmr (400 MHz, CDCl5) 8 8,12 (1H, s, triazolH-
5), 8,00 (1H, d, J 7,5 Hz, NH), 7,94 (1H, d, J 0,5 Hz, indazolH-3), 7,90 (1H, s, NH),
7,83 (1H, m, indazolH-7), 7,57 (1H, d, J 9,0 Hz, indazolH-4), 7,37-7,30 (2H, m, 2H cua
CeH4F), 7,13 (1H, td, J 7,5, 1,0 Hz, 1H ctia C¢Ha4F), 7,09-7,00 (5H, m, indazolH-5, 1H
cua C¢H4F, oxobenzoxazepinH-6, H-7, H-9), 5,40 (2H, s, NCH,C¢H4F), 5,02 (1H, td, J
11,5, 7,5 Hz, oxobenzoxazepinH-3), 4,63 (IH, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazepinH-2), 4,23 (1H, dd, J 11,5, 9,5 Hz, 1H cia oxobenzoxazepinH-2), 3,29
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(3H, s, NCHz), 3,03 (2H, t, J 7,0 Hz, ArCH,CH>CON), 2,68 (2H, m, ArCH,CH,CON);
13C nmr (CDCl3) 8 170,6, 168,7, 160,7 (d, J 248,5 Hz), 158,8, 156,4, 148,4, 144,4, 140.6,
138.5,136,3, 135,9, 134,3, 131,2 (d, T 8,5 Hz), 131,0 (d, 7 3,0 Hz), 127.5, 124,9 (d, T 4,0
Hz), 1234, 122,9, 121,1, 121,0, 120,3, 115,8 (d, J 20,5 Hz), 1153, 101,1, 77.2, 49,1,
48.0 (d, J 4,0 Hz), 39,3, 35,3, 31,1;'F nmr (CDCls) & -118,0; m/z: 583 [M+H]" (da phat
hién [M+H]", 583,2205, C30H7FN3O4 yéu cdu [M+H]* 583,2212).

Vidu 6

Cl

O N- /\ji:j
- N
ij\/ii:]:O:QHNH L;J
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o) /| O

Etyl (S)-3-(3-(1-(2,6-diclobenzyl)-1H-1,2,4-triazol-3-carboxamido)-S-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-7-yl)propanoat: 'H nmr (400 MHz,
CDCl:) & 8,02 (1H, d, J 7,0 Hz, NH), 7,96 (1H, s, triazolH-5), 7,42 (2H, m, 2 x ArH),
7,32 (1H, dd, 7 9,0, 7,0 Hz, 1 x ArH), 7,10 (1H, m, 1 x ArH), 7,06 (2H, dd, J 6,0, 2,0
Hz, 2 x ArH), 5,70 (2H, s, CH2C¢HiClb), 5,07 (1H, dt, J 11,0, 7.5 Hz,
oxobenzoxazepinH-3), 4,74 (1H, dd, J 9,5, 7,5 Hz, 1H ctiia oxobenzoxazepinH-2), 4,21
(1H, dd, J 11,0, 9,5 Hz, 1H cta oxobenzoxazepinH-2), 4,14 (2H, q, 1 7,0 Hz, OCH>CH3),
3,41 (3H, s, NCH3), 2,95 (2H, t, J 7,5 Hz, 2H of ArCH2CH2CO), 2,63 (2H, t, J 7,5 Hz,
2H of ArCH,CH,CO), 1,24 (3H, t, J 7,0 Hz, OCH,CH3); 13C nmr (100 MHz, CDCl3) 6
172,5, 168.9, 158,3, 156,5, 148.,4, 143.9, 138,4,136,9, 135,8, 131,4,129,1, 128.9, 127,5,
123,2, 122.9, 77.2, 60,6, 49,4, 49,3, 35,7, 35,5, 30,3, 14,2; m/z: 548, 546 [M+H]" (da
phat hién [M+H]*, 546,1291, C2sH2sCI2NsOs yéu cau [M+H]" 546,1306).

Vidu7

0. N
wNH o N-NH
HO
N
0 /O

Axit (S)-3-(3-(5—benzyl-1H—1,2,4-triazol-3-carb0xamid0)—5—metyl-4-0xo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-yl)propanoic: 'H nmr (400 MHz,
CDCls) & 8,13 (1H, d, J 7,5 Hz, NH), 7,32-7,22 (SH, m, 5 x ArH), 7,08-7,06 (3H, m, 3

96



50661 077161

x ArH), 4,97 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,62 (1H, dd,J 9,5, 7,5 Hz,
1H cua oxobenzoxazapinH-2), 4,24 (1H, dd, J 11,0, 9,5 Hz, 1H cua oxobenzoxazapinH-
2), 4,13 (2H, s, CH2C4Hs), 3,38 (3H, s, NCH3), 2,94 (2H, m, 2H of ArCH,CH>CO2H),
2,70 (2H, m, 2H of ArCH,CH>CO,H), ; P’F nmr (CDCl3) 8 -118,1; m/z: 450 [M+H]" (da
phét hién [M+H]*, 450,1760, C23H23N50s yéu cau [M+H]* 450,1772).

Vidu 8

OWGQ HLC

(S)-S-benzyl-N—(5-metyl-4-0x0-7-(3-0x0-3-(pyrolidin-1-yl)pr0pyl)-2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-1H—1,2,4-triazol—3-carboxamit: '"H nmr
(400 MHz, CDCl3) 5 8,08 (1H, d, J 7,5 Hz, NH), 7,29-7,21 (5H, m, 5 x ArH), 7,10-7,07
(3H, m, 3 x ArH), 5,05 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,66 (1H, dd, J
9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,22 (1H, dd, J 11,0, 9,5 Hz, 1H cta
oxobenzoxazapinH-2), 4,15 (2H, s, CHa2Ph), 3,45 (2H, t, J 7,0 Hz, 2H cta pyrolidin),
3,38 (3H, s, NCH3), 3,35 (2H, m, 2H cua pyrolidin), 2,97 (2H, t, J 7,5 Hz, 2H cua
ArCH2CH2CO), 2,57 (2H, t, J 7,5 Hz, 2H cua ArCH2CH2CO), 1,92 (2H, m, 2H cta
pyrolidin), 1,83 (2H, m, 2H ctia pyrolidin); 13C nmr (100 MHz, CDCl3) 6 170,4, 168.9,
158,5, 1482, 139,5, 135,9, 135,7, 128,9, 128.8, 127,6, 127,1, 123,5, 122.7, 77,1. 49,2,
46,6, 45,8, 36,6, 35,5, 33,2, 30,4, 26,0, 24,4; m/z: 503 [M+H]" (da phat hién [M+H]",
503,2403, C27H30NsO4 yéu cau [M+H]" 503,2401).

Vidu9
Y T 0 Jr
+“NH +NH
Br N;z - HzN\H/\/@( NQ
/ 9] le} / (6]
Téng hop (S,E)-3-(5-metyl-4-0x0-3-(tritylamino)-2,3,4,5-
tetrahydrobenzo|b][1,4]oxazepin-7-yl)acrylamit: Hoén hop cua

bromooxobenzoxazapin (0,300 g, 0,586 mmol, 1,0 eq) va acrylamit (0,062 g, 0,879

mmol, 1,5 eq) duge bo sung dimetylformamit (5 mL) va hon hop nay dugc khir khi bang

céach suc bot khi argon qua trong ndm phut. Trietylamin (0,178 g, 0,24 mL, 1,758 mmol,

3,0 eq) duoc bd sung tiép theo 1a X-PhosPd G2 (0,046 g, 0,059 mmol, 0,1 eq) va phan
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tmg dugce bit kin va dugc gia nhiét dén 120°C trong 10 vi song trong 1 gid. Phan tng
dugce tach phan gitta EtOAc (100 mL) va NaHCO3 (100 mL). Cac chét hitu co dugc rira
bing nudc mudi (80 mL), nude (100 mL) va nude mudi (80 mL), duge lam khd
(Na2S04) va duoc co trong diéu kién 4p suét giam. MPLC (0—10% MeOH-CH>Cl) tao
ra hop chét tiéu dé (0,267 g, 91%) duéi dang chét rin mau vang nhat; 'H nmr (400 MHz,
CDCls) § 7,55 (1H, d, J 15,5 Hz, ArCH=CHCO), 7,39-7,36 (7H, m, 6H of C(CeHs)s,
oxobenzoxazapinH-8), 7,25-7,13 (9H, m, 9H cua C(C¢Hs)3), 7,01 (1H, d, J 8,5 Hz,
oxobenzoxazepinH-9), 6,97 (1H, d, J 2,0 Hz, oxobenzoxazepinH-6), 6,39 (1H, d, J 15,5
Hz, ArCH=CHCO), 5,95 (2H, br s, NH), 4,51 (1H, dd, J 9.5, 7,0 Hz, 1H cuia
oxobenzoxazepinH-2), 4,39 (1H, dd, J 11,5, 9,5 Hz, 1H cta oxobenzoxazepinH-2), 3,54
(1H, dt, J 11,5, 7,5 Hz, oxobenzoxazapinH-3), 3,31 (1H, d, J 8,5 Hz, NH), 2,94 (3H, s,
NCH3); m/z: 526 [M+Na]*, 243 [C(CeHs)s]".

(0] Tr 0} HCI
1-NH t'NH,
H,oN —_— HoN
o WQNQ 2 \[(\/C[Nz
o} /| O 0 /| O

Téng hop (S)-3-(3-amino-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-yl)propanamit: = Dung dich cua carboxamit
khong no o, B (0,267 g, 0,532 mmol, 1,0 eq) trong etyl axetat — metanol (5:2, 7 mL)
duge thdi sach bing nito va paladi trén cacbon (0,100 g) dugc bd sung. Phan tmg dugc
thdi sach bang hydro va dugc khudy trong didu kién khi quyén cuia hydro trong 2 gio.
Phén tmg dugc thoi sach bang nito va duoc loc qua celite, rira giai bang EtOAc (30 mL).
Chét loc dugc c6 trong diéu kién ap suit giam. Cin duoc hoa tan trong dioxan (5 mL)
va hydro clorua (0,66 mL cua dung dich 4M trong dioxan, 2,659 mmol, 5,0 eq) dugc bd
sung. Phan g dugc khudy tai nhiét do phong trong 6 gio, chét rén mau trang duoc tao
thanh. Phan Gng dugc cd dén kho kiét va dugc st dung ma khong cAn tinh ché; m/z: 265
[M+H]".

0] HCI >\ :
\”/\/@[ Q“.NHZ T(\/GE 2 N
N
o) I ©

Téng hop (S)-N-(7-(3-amino-3-oxopropyl)-5-metyl-4-0xo0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-benzyl- 1H-1,2,4-triazol-3-carboxamit:

Hdn hop cia aminooxobenzoxazapin hydroclorua (0,134 mmol, 1,0 eq) va axit
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benzyltriazol carboxylic (0,033 g, 0,161 mmol, 1,2 eq) trong dimetylformamit (1,0 mL)
dugc bd sung diisopropyletylamin (0,043 g, 0,058 mL, 0,335 mmol, 2,5 eq) tiép theo 12
HATU (0,102 g, 0,268 mmol, 2,0 eq). Phan tng duoc khuéy tai nhiét do phong trong 4
gio va duoc tach phan gitta EtOAc-CH2Cl (5:1, 60 mL) va nuée (60 mL). Cé4c chét hiru
co dugce rira bang nudc mudi (50 mL), nuéc (60 mL) va nudc mubi (50 mL). Cac chét
hitu co duge lam kho (NaxSOs) va dugc c6 trong didu kién &p sudt giam. MPLC
(0—10% MeOH-CH:Cl,) tao ra hop chét tiou dé dudi dang chat rin mau trang; 'H nmr
(400 MHz, CDCl3) & 8,05 (1H, d, J 7,5 Hz, NH), 7,36-7,28 (SH, m, 5 x ArH), 7,11-7,06
(3H, m, 3 x ArH), 544 (2H, br s, CONHy), 5,02 (1H, dt, J 11,0, 7,5 Hz,
oxobenzoxazapinH-3), 4,68 (1H, dd, J 9,5, 7.5 Hz, 1H cta oxobenzoxazapinH-2), 4,24
(1H, dd, J 11,0, 9,5 Hz, 1H clia oxobenzoxazapinH-2), 4,17 (2H, s, CH»C¢Hs), 3,41 (3H,
s, NCH3), 2,99 (2H, t, J 7,5 Hz, 2H cia ArCHCH,CO), 2,54 (2H, t,J 7,5 Hz, 2H cua
ArCH,CH,CO); m/z: 449 [M+H]".

Vidu 10
o ,Tr N\N/\ o ,Tr
+NH ¢ ﬁ +NH
Br NQ NJ\/N NQ
/O | O

Sw tao thanh (S)-7-((5,6-dihydro-[1,2,4]triazolo[1,5-a]pyrazin-7(8H)-
yl)metyl)-S-metyl-3-(tritylamino)-2,3-dihydrobenzo[b] [1,4]oxazepin-4(SH)-on:
Dioxan (4 mL) va nudc (2 mL) dugc bd sung vao hdn hop cta bromobenzoxazapin
(0,270 g, 0,527 mmol, 1,0 eq), 7-((triflo-\*- boraneyl)metyl)-5,6,7,8-tetrahydro-
[1,2,4]triazolo[1,5-a]pyrazin, muébi kali (0,180 g, 0,738 mmol, 1,4 eq) va xesi cacbonat
(0,515 g, 1,581 mmol, 3,0 eq). Phan tmg dugc khir khi bé‘mg cach suc bot khi argon qua
trong muoi phat. X-PhosPd G2 (0,021 g, 0,026 mmol, 0,05 eq) dugc bd sung va phan
mg dugc bit kin va dugc gia nhiét trong 16 vi song dén 140°C trong 45 phut. Phan ting
duge tach phan gitra EtOAc (80 mL) va NaHCO;3 (80 mL). Cac chét hiru co dugc rira
bing nudc mubi (80 mL), duge 1am khd (Na>SOs4) va duge cd trong diéu kién 4p suét
giam. MPLC (0—10% MeOH [2M NH3]-CH2Cl) tao ra hop chét tiéu dé (0,255 g, %)
dudi dang diu mau vang; '"H nmr (400 MHz, CDCls) 6 7,88 (1H, s, triazolH-3), 7,38-
7,35 (6H, m, 6H cia C(C¢Hs)s), 7,21-7,11 (9H, m, 9H cia C(CeHs)3), 7,02 (1H, dd, J
8,0, 2,0 Hz, oxobenzoxazapinH-8), 6,97 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 6,87
(1H, d, J 2,0 Hz, oxobenzoxazapinH-6), 4,50 (1H, dd, J 10,0, 7,5 Hz, 1H cua

99



50661 100/161

oxobenzoxazapinH-2), 4,36 (1H, dd, J 11,5, 10,0 Hz, 1H cua oxobenzoxazapinH-2),
4,16 (2H, t,J 5,5 Hz, 2H ciia NCH2CH:N), 3,82 (2H, s, ArCHzN hodc NCH2CN), 3,69
(2H, s, ArCH,N hoac NCH>CN), 3,51 (1H, dd, J 11,5, 7,5 Hz, oxobenzoxazapinH-3),
2,91 (2H, t,J 5,5 Hz, 2H ctia ArCH,CH:N), 2,88 (3H, s, NCH3); m/z: 593 [M+Na]", 243
[C(CeHs)3]".

N- 0 Tr N- 0— HCl
OIS O
/| O /| O

Khit biao vé nhom trityl: Dung dich ctia amin dugc bao vé bang trityl (0,255 g,
0,447 mmol, 1,0 eq) trong dioxazn (4,0 mL) dugc bd sung hydro clorua (0,56 mL cua
dung dich 4M trong dioxan, 2,237 mmol, 5,0 eq). ChAt két tia mau tréng duoc tao thanh.
Phan rng duoc khudy tai nhiét do phong trong 14 git. Phan Gmg duoc b dén kho kiét

va duge st dung ma khong can tinh ché; m/z: 329 [M+H]".

HCI

O N
/N\N © /N\ © \\
O —— SOCE
/O / O

Sw tao thanh (S)-S-benzyl—N—(7-((5,6-dihydro-[1,2,4]triazolo[1,5-a]pyrazin-
7(8H)-yl)metyl)-5-metyl-4-o0x0-2,3,4,5-tetrahydrobenzo [b][1,4]oxazepin-3-yl)-1H-
1,2,4-triazol-3-carboxamit: Dung dich cua aminooxobenzoxazapin hydroclorua
(0,377 mmol, 1,0 eq) va axit benzyltriazol carboxylic (0,077 g, 0,377 mmol, 1,0 eq)
trong dimetylformamit (4,0 mL) duogc bd sung diisopropyletylamin (0,122 g, 0,16 mL,
0,943 mmol, 2,5 eq). Phan tmg dugc lam lanh xuéng 0°C va HATU (0,143 g, 0,377
mmol, 1,0 eq) duoc bd sung. Phan Umg dugc khqu tai 0°C trong 2 gio va tai nhi¢t do
phong trong 18 gio. Phan mg dugc tach phan gitta EtOAc-CHxCl (9:1, 60 mL) va
NaHCOs-nuéc (1:1, 60 mL). Céc chét hitu co duge rira bing nuéc mudi (60 mL). Pha
nuée két hop duoc chiét lai bang EtOAc (30 mL). Céc chét hiru co két hop duoc rira
bang nudc (90 mL) va nude mudi (90 mL), dugc 1am kho (Na2SO4) va duge co trong
didu kién 4p suét giam. MPLC (0-8% MeOH-CH,CL) tao ra hop chat tiéu dé dudi
dang cht rin mau tring; "H nmr (400 MHz, CDCls) 8 7,90 (1H, br m, NH), 7,75 (1H,
s, triazolH-3), 7,29-7,21 (7H, m, 7 x ArH), 7,16 (1H, d, J 8,0 Hz, oxobenzoxazapinH-
9), 5,10 (1H, oxobenzoxazapinH-3), 474 (1H, dd, J 9,5, 7.5 Hz, 1H cua
oxobenzoxazapinH-2), 4,28 (1H, t, 10,0 Hz, 1H cia oxobenzoxazapinH-2), 4,21 (2H, t,
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J 5.5 Hz, 2H ciia NCH,CH:N), 4,15 (2H, s, NCH>CH5), 3,84, 3,78 (2H, 2d h¢ thong
AB, J 15,5 Hz, ArCH>N hodc NCH:C), 3,77, 3,73 (2H, 2d h¢ thong AB, J 13,5 Hz,
ArCILN hodic NCH,C), 3,40 (3H, s, NCH3), 3,02 (2H, t,J 5,5 Hz, 2H ctia NCH2CHLN);
m/z: 514 [M+H]" (43 phat hién [M+H], 514,2324, CaeHNeOs yéu cau [M+H]"
514,2310).

Céac phuong an hop chét 1am vi du bd sung dugc mo ta dudi day.

0. Ne
WNH N7
Ho Z N o

S)- 5-benzyl—3-((7-(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo([b][1,4] 0xazepin-3-yl)carbamoyl)-1,2,4-triazol-l-it

'H nmr (400 MHz, D¢DMSO) & 7,83 (1H, d, J 8,0 Hz, NH), 7,45 (1H, d, J2,0
Hz, oxobenzoxazapinH-6), 7,25 (1H, dd, J 8,0, 2,0 Hz, oxobenzoxazapinH-8), 7,20-7,15
(5H, m, oxobenzoxazapinH-9, 4H cia CeHs), 7,09-7,04 (1H, m, 1H cta C¢Hs), 5,47 (1H,
br s, OH), 4,81-4,74 (1H, m, oxobenzoxazapinH-3), 4,39-4,36 (2H, m, 2H cua
oxobenzoxazapinH-2), 3,84 (2H, s, CH,CeHs), 3,28 (3H, s, NCH3), 1,44 (6H, s,
C(CH3)20H); m/z: 442 [M+H]".

O ~
o N j‘@
ENJQ\ /\/@ ;EII.NH "
7 N
X o Z | O

(S)-l-benzyl-N-(S-metyl—4-ox0-7-(4-(quinolin-6-yloxy)but-l-yn-l—yl)-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDClz) 8 8,76 (1H, dd, J 4,0, 1,5 Hz, quinolinH-2), 8,03 (2H,
m, NH, quinolinH-4), 8,01 (1H, d, J 9,5 Hz, quinolinH-8), 7,99 (1H, s, triazolH-5), 7,40
(1H, dd, J 9,0, 3,0 Hz, quinolinH-7), 7,37-7,7,33 (4H, m, 4H cua C¢Hs,
oxobenzoxazapinH-6, H-8), 7,28-7,24 (3H, m, 3H cua CsHs, oxobenzoxazapinH-6, H-
8), 7,12 (1H, d, J 2,5 Hz, quinolinH-5), 7,10 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9),
5,36 (2H, s, NCH,C¢Hs), 5,06 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,75 (1H,
dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,30 (2H, t, J 7,0 Hz, CCH,CH-0),
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424 (1H, dd, J 11,0, 10,0 Hz, 1H clia oxobenzoxazapinH-2), 3,39 (3H, s, NCH3), 2,98
(2H, t, J 7,0 Hz, CCH2CH,0); m/z: 573 [M+H]" (da phat hién [M+H]", 573.2244,
C33H28N604 yéu cau [M+H]" 573,2245).

N
@;Q\ﬂ QI“NH o
P N
NS o 4 / O

(S)-5-benzyl-N-(5-metyl-4-o0xo0-7 -(4-(quinolin-6-yloxy)but-1-yn-1-yl)-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol—3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,73 (1H, dd, J 4,0, 1.5 Hz, quinolinH-2), 8,05 (2H,
m, NH, quinolinH-4), 8,00 (1H, d, J 9,5 Hz, quinolinH-8), 7,40 (1H, dd, J 9.5, 3,0 Hz,
quinolinH-7), 7,34 (1H, m, quinolinH-3), 7,25 (1H, dd, J 8,0, 2,0 Hz,
oxobenzoxazapinH-8), 7,25-7,20 (6H, m, CeHs, oxobenzoxazapinH-7), 7,11 (1H, d, J
3,0 Hz, quinolinH-5), 7,09 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 5,02 (1H, dt, J 11,0,
7,5 Hz, oxobenzoxazapinH-3), 4,67 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-
2), 429 (2H, t, J 7,0 Hz, CCH.CH:0), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 4,14 (2H, s, CH>CeHs), 3,37 (3H, s, NCH3), 2,98 (2H, t, 7 7.0
Hz, CCH>CH,0); '*C nmr (100 MHz, CDCl5) 6 168,7, 156,6, 149,7, 148,0, 144,3,136.0,
134,9, 131,0, 130,8, 129,2, 128,8 (2C), 128,6, 127,1, 126,5, 123,1, 122.4,121,4, 121,0,
106,3, 86,6, 80,7, 77,2, 66,2, 49,1, 35,4, 33,4, 20,4, ; m/z: 573 [M+H]" (da phét hién
[M+H]", 573,2262, C33H28N6O4 y€u cau [M+H]* 573,2245).

) N-N
N- 0o >__</
F3C—</N/NJ\//\N\/©[N2“.NH N/J
/ (6]

(S)-1-benzyl-N-(5-metyl-4-ox0-7-((2-(triflometyl)-5,6-dihydr0-
[1,2,4]triazolo[1,5-a]pyrazin-7(8 H)-yl)metyl)-2,3,4,5-
tetrahydrobenzo|[b] [1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,04 (1H, d, J 7,5 Hz, NH), 8,00 (1H, s, triazolH-
5), 7.38-7,33 (3H, m, 3H cua CeHs), 7,27-7,24 (2H, m, 2H cua C¢Hs), 7,19 (2H, m,
oxobenzoxazapinH-6, H-8), 7,15 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 5,35 (2H, s,
NCH,C¢Hs), 5,09 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,73 (1H, dd, J 9,5, 7.5
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Hz, 1H ciia oxobenzoxazapinH-2), 4,26-4,21 (3H, m, 1H cua oxobenzoxazapinH-2, 2H
cia NCH,CH,N), 3,87 (2H, s, 2H cia ArCHoNCH:C), 3,75 (2H, s, 2H cla
ArCH,NCH,C), 3,40 (3H, s, NCH3), 3,01 (2H, td, J 5,0, 1,5 Hz, 2H cua NCH2CH2N);
13C nmr (100 MHz, CDCl3) & 168,8, 158,4, 156,6, 153,5 (q, J 39,5 Hz), 152,2, 149,6,
143,9, 136,4, 134,5, 133,7, 129,2, 129,0, 128,2, 127,8, 123.4, 1233, 119,2 (q, J 270,5
Hz), 77,2, 60,6, 54,3, 50,7, 49,2, 48,4, 47,1, 35.6; F nmr (380 MHz, CDCl3) 6 -65.4
m/z: 582 [M+H]" (da phat hién [M+H]", 582,2188, Ca7HasF3NoO3 yéu cau [M+H]*
582,2183).

F3C—</ bR V@[Q m

(S)-S-benzyl-N-(S-metyl-4-0x0-7—((2-(triﬂ0metyl)-5,6-dihydro-
[1,2,4]triazolo[1,5-a]pyrazin-7(8 H)-yl)metyl)-2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-1H—1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 8,02 (1H, d, T 7,5 Hz, NH), 7.27-7,21 (6H, m, CeHs,
oxobenzoxazapinH-8), 7,21 (1H, dd, J 7.5, 2,0 Hz, oxobenzoxazapinH-8), 7,15 (1H, d,
J 8,0 Hz, oxobenzoxazapinH-9), 5,07 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3),
4,69 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,29-4,23 (3H, m, 1H cua
oxobenzoxazapinH-2, 2H cia NCH2CH:2N), 4,12 (2H, s, CH2CsHs), 3,86 (2H, s, 2H cua
ArCH,NCH,C), 3,76 (2H, s, 2H ctia ArCH:2NCH:C), 3,39 (3H, s, NCHa), 3,03 (2H, t,J
5,5 Hz, 2H ctia NCH2CH,N); *C nmr (100 MHz, CDCls) 8 168,8, 158,7, 153,4 (q,J
39,5 Hz), 152.2, 149,6, 136,3, 135,7, 134,6, 1288, 128.7, 127.9, 127,1, 123,4, 123,2,
1231, 119,2 (g, J 269,5 Hz), 77,1, 60,7, 50,4, 49,4, 48,6, 47.1, 35,6, 33,0; F nmr (380
MHz, CDCls) & -65,3 m/z: 582 [M+H]" (da phat hi¢n [M+H]", 582,2167, C27H26F3N9O3
yéu cau [M+H]" 582,2183).

O, N=
o 3L
[nvNH N/NH
(X~
N

(S)-5-benzyl-N-(5-metyl-4-0xo0-7-(4-(quinolin-7 -yloxy)but-1-yn-1-yl)-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit
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'H nmr (400 MHz, CDCl3) & 8,75 (1H, dd, J 4,5, 2,0 Hz, quinolinH-2), 8,09-8,06
(2H, m, NH, quinolinH-4), 7,70 (1H, d, J 9,0 Hz, quinolinH-5), 7,50 (1H, d, J 2,5 Hz,
quinolinH-8), 7,27-7,17 (9H, m, quinolinH-3, H-6, oxobenzoxazapinH-6, H-8, CeHs),
7,07 (1H, d, J 85 Hz, oxobenzoxazapinH-9), 5,00 (1H, dt, J 11,0, 7,5 Hz,
oxobenzoxazapinH-3), 4,66 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,31
(2H, td, J 7,0, 2,5 Hz, OCH.CH:C), 4,24 (1H, dd, J 11,0, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,13 (2H, s, CH.CeHs), 3,36 (3H, s, NCHs), 2,97 (2H, t, J 7,0
Hz, OCH2CH:C); 1*C nmr (100 MHz, CDCl3) 8 168,7, 159.6, 158.6, 150,3, 149,6, 149.,5,
136,0 (2C), 135,9, 131,0, 128.9, 128,8, 128,7, 127,0, 126,5, 123,7, 123,0, 121,0, 120,1,
119,1, 107,9, 86,8, 80,6, 77,2, 66,1, 49,2, 35,5, 33,2, 20,3; m/z: 573 [M+H]" (da phat
hién [M+H]", 573,2269, C33H2sNeO4 yéu cAu [M+H]" 573,2245).

) N~
o X
_ /\/@ QII'NH ’
gz N
N o 4 /0

(S)-1-benzyl-N-(5-metyl-4-ox0-7 -(4-(quinolin-7-yloxy)but-1-yn-1-yl)-
2,3,4,5-tetrahydrobenzo([b] [1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 8,20 (1H, dd, J 4,5, 2,0 Hz, quinolinH-2), 8,06 (1H,
dd, J 8,0, 1,5 Hz, quinolinH-4), 8,03 (1H, d, J 7,0 Hz, NH), 7,99 (1H, s, triazolH-5), 7,70
(1H, d, J 9,0 Hz, quinolinH-5), 7,45 (1H, d, J 2,5 Hz, quinolinH-8), 7,37-7,33 (3H, m,
3H cua CeHs, oxobenzoxazapinH-6), 7,27-7,22 (6H, m, quinolinH-6, H-3,
oxobenzoxazapinH-8, 3H cta CelHs, oxobenzoxazapinH-6), 7,09 (1H, dd, J 8,0, 0,5 Hz,
oxobenzoxazapinH-9), 5,35 (2H, s, NCH2CeHs), 5,06 (1H, dt, J 11,0, 7,5 Hz,
oxobenzoxazapinH-3), 4,75 (1H, dd, 1 9,5, 7,5 Hz, 1H cla oxobenzoxazapinH-2), 4,33
(2H, t, J 7,0 Hz, OCH.CH2C), 4,23 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-
2), 3,39 (3H, s, NCH3), 2,98 (2H, t, ] 7,0 Hz, OCH,CH:C); 13C nmr (100 MHz, CDCls)
& 168.8, 159.4, 158,4, 156,6, 150,6, 149,8, 149,7, 143.9, 135,9, 1357, 133.7, 130,9,
129.2, 128,9, 128,2, 126,5, 123,7, 123,1, 121,0, 119,9, 119,1, 108,2, 86,6, 80.7, 77,1,
66.1, 54,3, 49,1, 38,6, 35,5, 20,3; m/z: 573 [M+H]" (dd phat hién [M+H]*, 573,2249,
C33H2sNgO4 yéu cau [M+H]" 573,2245).
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L REE

(S)-S-(Z,4-diﬂ0benzyl)-N-(7-(3-hydr0xy-3-metylbut-1-yn-l-yl)-S-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- -1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) & 8,05 (1H, d, J 7,5 Hz, NH), 7,27-7,20 (3H, m,
oxobenzoxazapinH-6, H-8, 1H ctia C¢HsF>), 7,10 (1H, d, J 9,0 Hz, oxobenzoxazapinH-
9), 6,82-6,74 (2H, m, 2H ctia C¢HsF2), 4,99 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-
3), 4,66 (1H, dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,27 (1H, dd, J 11,0,
10,0 Hz, 1H cua oxobenzoxazapinH-2), 4,12 (2H, s, CH,C¢HsF2), 3,39 (3H, s, NCH3),
1,61 (6H, s, C(CH3).0H); "°F nmr (380 MHz, CDCl5) 5 -111,2; -113,2; m/z: 478 [M+H-
H,O]" (d3 phét hién [M+H]", 496,1795, C2sH23F2Ns04 yéu cau [M+H]" 496,1791).

e

(S)-1-benzyl-N-(5-metyl-4-o0x0-7-(4-(quinolin-5-yloxy)but- -1-yn-1-yl)-
2,3,4,5-tetrahydrobenzo[b] [1,4]0xazepm-3-yl)—1H—1,2,4-tr1azol-3-carboxam1t

'H nmr (400 MHz, CDCls) 8 8,89 (1H, dd, J 4,0, 2,0 Hz, quinolinH-2), 8,63 (1H,
ddd, J 8,5, 2,0, 1,0 Hz, quinolinH-4), 8,02 (1H, d,J 7,5 Hz, NH), 7,99 (1H, s, triazolH-
5), 7,70 (1H, d, J 8,5 Hz, quinolinH-8), 7,59 (1H, dd, J 8,5, 7.5 Hz, quinolinH-7), 7,38-
7,33 (4H, m, quinolinH-3, 3H cua CsHs, oxobenzoxazapinH-6), 7,26-7,22 (4H, m,
oxobenzoxazapinH-8, 3H cua Ce¢Hs, oxobenzoxazapinH-6), 7,09 (1H, d, J 8,0 Hz,
oxobenzoxazapinH-9), 6,89 (1H, dd, J 7.5, 0,5 Hz, quinolinH-6), 5,35 (2H, s,
NCH,C¢Hs), 5,06 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,73 (1H, dd, J 10,0,
7,5 Hz, 1H ctia oxobenzoxazapinH-2), 4,35 (2H, t,J 7,0 Hz, OCH»CH:C), 4,24 (1H, dd,
J 11,0, 10,0 Hz, 1H ctia oxobenzoxazapinH-2), 3,37 (3H, s, NCH3), 3,03 (2H, t,J 7,0
Hz, OCH,CHoC); m/z: 573 [M+H]" (da phat hién [M+H]", 573,2251, C33H28N6O4 yéu
cau [M+H]" 573,2245).
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(S)-5-benzyl-N-(5-metyl-4-o0xo0-7 -(4-(quinolin-5-yloxy)but-1-yn-1-yl)-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- -1,2,4-triazol-3-carboxamit

H nmr (400 MHz, CDCl3) 8,85 (1H, dd, J 4,0, 2,0 Hz, quinolinH-2), 8,64 (1H,
ddd, J 8,5, 2,0, 1,0 Hz, quinolinH-4), 8,07 (1H, d, J 7,5 Hz, NH), 7,69 (1H. d, J 8,5 Hz,
quinolinH-8), 7,59 (1H, dd, J 8,5, 7,5 Hz, quinolinH-3), 7,26-7,17 (7TH, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,08 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 6,90 (1H, dd,
J 8,0, 0,5 Hz, quinolinH-6), 5,02 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,66
(1H, dd, J 9,5, 7,5 Hz, 1H ciia oxobenzoxazapinH-2), 4,36 (2H, t,J 7,0 Hz, OCH.CH:C),
4,25 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2), 4,13 (2H, s, CH.CeHs),
3,36 (3H, s, NCH3), 3,04 (2H, t, J 7,0 Hz, OCH,CH:C); 3C nmr (100 MHz, CDCls) 6
168,7, 158,5, 153.9, 150,6, 149,7, 148.9, 136,0, 131,0, 130,9, 129,4, 128,8, 128,7, 127,0,
126,5, 123,1, 121,8, 121,0, 120,9, 120,3, 105,4, 86,7, 80,7, 77,2, 49,1, 35,5, 33,2, 20,5;
m/z: 573 [M+H]" (da phat hién [M+H]", 573,2266, C33H2sNsOs yéu cau [M+H]*
573,2245).

F3C>\ o O>__</N\N
BTt
\N/ N N
/| O

(S)-1-benzyl-N-(5-metyl-4-0xo0-7-((3-(triflometyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl)metyl)-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) & 8,06 (1H, d, J 7,5 Hz, NH), 8,02 (1H, s, triazolH-
5), 7,39-7,35 (3H, m, 3 x ArH), 7.29-7,7,26 (2H, m, 2 x ArH), 7,20 (2H, m, 2 x ArH),
7,17 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 5,38 (2H, s, NCH:Ce¢Hs), 5,12 (1H, dt, J
11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2),
4,15 (2H, t,J 5,5 Hz, 2H ctia NCH2CH:N), 3,98, 3,93 (2H, 2d hé théng AB, J 15,5 Hz,
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2H ctia ArCHNCHb), 3,76 (2H, s, 2H ctia ArCH:NCHy), 3,42 (3H, s, NCH3), 2,96 (2H,
dt, 74,0, 5,5 Hz, 2H cita NCH,CH,N); 1°F nmr (380 MHz, CDCly) 8 -63,2; m/z: 582
[M-+H]" (da phat hién [M+H]", 582,2173, Ca7HaeF3NoOs yéu cau [M+H]" 582,2183).

FsC

O N
NNQ“M@NQHNH "
[ O

(S)-5-benzyl-N-(5-metyl-4-ox0-7 -((3-(triflometyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-a] pyrazin-7(8H)-yl)metyl)-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- ~1,2,4-triazol-3-carboxamit

H nmr (400 MHz, CDCl3) & 8,01 (1H, d, J 7,0 Hz, NH), 7,27-7,19 (7H, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,16 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 5,09 (1H, dt,
J 10,5, 7,5 Hz, oxobenzoxazapinH-3), 4,70 (1H, dd, J 10,0, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,28 (1H, dd, J 10,5, 10,0 Hz, 1H cta oxobenzoxazapinH-2),
4,14 (4H, m, 2H cia NCH,CH:N), 2H ctia ArCHNCH> hodc CH2CeHs), 3,93 (2L, s,
2H ctia ArCH,NCH, hoic CH>CsHs), 3,78, 3,74 (2H, 2d hé théng AB, J 13,5 Hz, 2H
ctia ArCH;NCH)), 3,40 (3H, s, NCH3), 2,97 (2H, t,J 5,5 Hz, 2H cua NCH2CH,N); 13C
nmr (100 MHz, CDCl3) 5 168,8, 158,6, 152,0, 149,6, 143,4 (q, J 40,0 Hz), 136,4, 135,8,
134,3, 128.8, 128.7, 127,9, 127,1, 126,9, 123,4, 123,2, 118,3 (q, 1 270,5 Hz), 77,2, 60,8,
49,5, 49,4, 43,6, 35,6, 33,1; '°F nmr (380 MHz, CDCl3) 6 -63,2; m/z: 582 [M+H]" (da
phat hién [M+H]*, 582,2208, C27H26F3NsO3 yéu cau [M+H]* 582,2183).

0 ~
o~ S
j\z“'NH N/
Z NN

(S)-1-benzyl-N-(7 -(3,3-dimetylbut-1-yn-1-yl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,04 (1H, d, J 7,0 Hz, NH), 8,01 (1H, s, triazolH-
5), 7,40-736 (3H, m, 3H cia C¢Hs), 7,29-7.23 (4H, m, 2H ctia Cels,
oxobenzoxazapinH-6, H-8), 7,09 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,38 (2H, s,
NCH,C¢Hs), 5,06 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, J 10,0,

7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,24 (14, dd, J 11,0, 10,0 Hz, 1H cua
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oxobenzoxazapinH-2), 3,40 (3H, s, NCH3), 1,32 (9H, s, C(CHs)3); m/z: 458 [M+H]" (da
phat hién [M+H]", 458,2205, C26H27N50;3 yéu cau [M+H]" 458,2187).

° OHN\YW@
N\
QII-NH \-NH
= N

(S)-5-benzyl-N-(7 -(3,3-dimetylbut-1-yn-1-yl)-5-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,08 (1H, d, J 7,5 Hz, NH), 7,26-7,21 (7H, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,07 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,02 (1H, dt,
J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,66 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 4,26 (1H, dd, J Hz, 1H cua oxobenzoxazapinH-2), 4,15 (2H, s,
CH2Ce¢Hs), 3,40 (3H, s, NCH3), 1,32 (9H, s, C(CHs)3); 3C nmr (100 MHz, CDCls) &
168,7, 158,5, 149,2, 135,9, 135,8, 130,9, 128,8, 128,7, 127,0, 126.4, 122.,8,121,8,99.4,
77,6, 77,2, 49,1, 35,5, 33,2, 30,9, 27,9; m/z: 458 [M+H]" (d3 phat hién [M+H]",
458,2200, CasH27NsO3 yéu cau [M+H]" 458,2187).

Z{@Q e

(S)-1-benzyl-N-(7-((1-hydroxyxyclobutyl)etynyl)-5- metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) 6 8,02 (1H, d, J 7,5 Hz, NH), 7,99 (1H, s, triazolH-
5), 7,38-7,34 (3H, m, 3H cua CeHs), 7.29-7,25 (4H, m, 2H cua CeHs,
oxobenzoxazapinH-6, H-8), 7,11 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,36 (2H, s,
NCH,CeHs), 5,06 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,75 (1H, dd, J 9,5, 7,5
Hz, 1H cua oxobenzoxazapinH-2), 4,25 (1H, dd, J 11,0, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 3,40 (3H, s, NCH3), 2,55-2,49 (2H, m, 2H cta cBuH-2, H-4),
2,33 (2H, m, 2H ctia cBuH-2, H-4), 1,87 (2H, m, cBuH-3); m/z: 472 [M+H]", 454 [M+H-
H,O]" (da phét hién [M+H]", 472,1994, C26H25Ns04 yéu cau [M+H]* 472,1979).
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(S)-5-benzyl-N-(7 -((1-hydroxyxyclobutyl)etynyl)-S-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4] 0xazepin-3-yl)-1H-1,2,4-triazol-3-carb0xamit

H nmr (400 MHz, CDCl3) 6 8,10 (1H, d, J 7,5 Hz, NH), 7,29-7,20 (7H, m, CeHs,
2H cua oxobenzoxazapinH-6, H-8, H-9), 7,10 (1H, dd, J 7,5, 1,0 Hz, 1H cua
oxobenzoxazapinH-6, H-8, H-9), 5,01 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3),
4,66 (1H, dd, J 9,5, 7,5 Hz, 1H cia oxobenzoxazapinH-2), 4,28 (1H, dd, J 11,0, 9,5 Hz,
1H cua oxobenzoxazapinH-2), 4,15, 4,11 (2H, 2d hé théng AB, J 16,0 Hz, CH2CsHs),
3,39 (3H, s, NCH3), 2,57-2,50 (2H, m, 2H cua cBuH-2, H-4), 2,35 (2H, m, 2H cia
cBuH-2, H-4), 1,92-1,84 (2H, m, cBuH-3); *C (100 MHz, CDCls) 5168,7,158,7,149,9,
136,0, 135,8, 131,0, 128,8, 128,7, 127,0, 126,5, 123,0, 120,4, 93.4, 81,9, 76,9, 68,2,
49,1, 38,5, 35,5, 33,0, 13,0; m/z: 454 [M+H-H20]" (dé phat hién [M+H]", 472,1999,
Ca6HasN50q yéu cau [M+H]" 472,1979).

O  N-
o ]
Q'“NH N=

HO // ;\l e

(S)-1-benzyl-N-(7 -((1-hydroxyxyclopentyl)etynyl)-S-metyl—4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,02 (1H, d, J 7,0 Hz, NH), 7,99 (1H, s, triazolH-
5), 7,38-7,34 (3H, m, 3H cua Ce¢Hs), 7,28-7,26 (4H, m, 2H cua CeHs,
oxobenzoxazapinH-6, H-8), 7,10 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,36 (2H, s,
NCH,CeHs), 5,06 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,75 (1H, dd, J 9.5, 7,5
Hz, 1H cua oxobenzoxazapinH-2), 4,24 (IH, dd, J 11,0, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 3,40 (3H, s, NCHs3), 2,08-1,99 (4H, m, cPentanH-2, H-5), 1,90-
1,84 (2H, m, 2H cta cPentanH-3, H-4), 1,83-1,76 (2H, m, 2H cua cPentanH-3, H-4);
m/z: 486 [M+H]", 468 [M+H-H,0]" (da phat hién [M+H]", 486,2122, C27H27N504 yéu

cau [M+H]* 486,2136).
109



50661 110/161

@) N
0 ﬁ/\@
S <\
QI'NH n-NH
HO // ;\‘ 0O

(S)-5-benzyl-N-(7 -((l-hydroxyxyclopentyl)etynyl)-S-metyl—4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) § 8,06 (1H, d, J 7,5 Hz, NH), 7,31-7,23 (7H, m, Ce¢Hs,
oxobenzoxazapinH-6, H-7), 7,10 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,01 (1H, dt,
J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,68 (1H, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 9,5 Hz, 1H cia oxobenzoxazapinH-2), 4,14
(2H, s, CH2CeHs), 3,39 (3H, s, NCHa), 2,08-1,97 (4H, m, cPentanH-2, H-5), 1,90-1,85
(2H, m, 2H cta cPentanH-3, H-4), 1,82-1,76 (2H, m, 2H cta cPentanH-3, H-4); m/z:
468 [M+H-H,O]" (da phat hién [M+H]", 486,2154, Ca7H27N504 yéu ciu [M+H]"
486,2136).

o >
QII«NH N=
Ho Z N o
0

(S)-1-benzyl-N—(7-((4-hydroxytetrahydro-2H—pyran-4-yl)etynyl)-5-metyl—4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

I nmr (400 MHz, CDCl3) & 8,03 (1H, d,J 7,0 Hz, NH), 8,02 (1H, s, triazolH-
5), 7,39-7,35 (3H, m, 3H cta C¢Hs), 7.31-7.27 (4H, m, 2H cia CeHs,
oxobenzoxazapinH-6, H-8), 7,14 (1H, dd, J 8.0, 1,0 Hz, oxobenzoxazapinH-9), 5,37
(2H, s, NCH»C¢Hs), 5,08 (1H, dt, J 11,5, 7,5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, J
9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 427 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 3,95 (2H, dt, J 12,0, 4,5 Hz, 2H cua pyranH-2, H-6), 3,72 (2H,
ddd, J 12,0, 9,0, 3,0 Hz, 2H cua pyranH-2, H-6), 3,42 (3H, s, NCH3), 2,07-2,02 (2H, m,
2H cua pyranH-3, H-5), 1,89 (2H, ddd, J 13,0, 9,0, 4,0 Hz, 2H cta pyranH-3, H-5); m/z:
502 [M+H]", 484 [M+H-H,O]" (d& phat hién [M+H]", 502,2105, C27H27Ns0s yéu cau
[M+H]" 502,2085).
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(S)-5-benzyl-N-(7 -((4-hydroxytetrahydro-ZH-pyran-4-yl)etynyl)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

H nmr (400 MHz, CDCl3) 8 8,07 (1H, d, J 6,5 Hz, NH), 7,28-7,19 (7TH, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,09 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 5,00 (1H, dt,
J 11,5, 7.5 Hz, oxobenzoxazapinH-3), 4,64 (1H, dd, J 9,0, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,27 (1H, t, J 10,5 Hz, 1H cua oxobenzoxazapinH-2), 4,12 (2H,
s, CH2CeHs), 3,93 (2H, dt, J 12,0, 4,5 Hz, 2H cta pyranH-2, H-6), 3,70 (2H, ddd, J 11,5,
9,0, 2,5 Hz, 2H cua pyranH-2, H-6), 3,37 (3H, s, NCH3), 2,03 (2H, m, 2H cua pyranH-
3, H-5), 1,88 (2H, ddd, J 13,0, 9,0, 4,0 Hz, 2H cua pyranH-3, H-5); *C nmr (100 MHz,
CDCls) & 168,6, 158,7, 150,1, 136,1, 135,7, 131,1, 128.9, 128,8, 127,1, 126,6, 123,2,
120,0, 92,3, 83,4, 77,3, 66,1, 64,8,49.1,39.,9, 35,6, 33,1; m/z: 484 [M+H-H,0]" (da phat
hién [M+H]", 502,2080, C27H27Ns0s yéu cau [M+H]" 502,2085).

\_/
:NH
HQ/Q;\IQO O‘@

8)-i-(7 -(3-hydroxy-3-metylbut-1-yn-1-yl)-S-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-4-phenoxypicolinamit

'H nmr (400 MHz, CDCl3) & 8,85 (1H, d, J 7,5 Hz, NH), 8,42 (1H, d, J 5,5 Hz,
pyH-6), 7,60 (1H, d, J 2,5 Hz, pyH-3), 7,40 (2H, m, 2H cta CeHs), 7,27-7,22 (3H, m,
oxobenzoxazapinH-6, H-8, 1H cua CeHs), 7,10 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9),
7,05 (2H, m, 2H cta CeHs), 6,93 (1H, dd, J 5,5, 2,5 Hz, pyH-5), 5,01 (1H, dt, J 11,0, 7.5
Hz, oxobenzoxazapinH-3), 4,70 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2),
4,28 (1H, dd, J 11,0, 9,5 Hz, 1H cua oxobenzoxazapinH-2), 3,41 (3H, s, NCH3), 1,61
(6H, s, C(CH3)0H); '*C nmr (100 MHz, CDCls) 5 169.0, 166,1, 163,6, 153,7, 151,3,
150,1, 150,0, 136,2, 130,8, 130,3, 126,4, 125,6, 123,0, 120,7, 120,3, 114,4, 110,6, 94 .4,
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80,7, 77,2, 65,6, 49,3, 35,4, 31,4; m/z: 472 [M+H]" (da phat hién [M+H]", 472,1891,
Ca7HasN305 yéu cau [M+H]" 472,1867).

N
QH-NH n-NH
HO // }\] )
0]

(S)-5-benzyl-N-(7 -((3-hydroxy0xetan-3-yl)etynyl)-S-metyl—4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H—1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) 3 8,06 (1H, d, J 7,5 Hz, NH), 7,33-7,26 (TH, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,14 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,03 (1H, dt,
J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,93 (2H, d, J 7,0 Hz, 2H cua oxetanH-2, H-4),
4,80 (2H, d, J 7,0 Hz, 2H cua oxetanH-2, H-4), 4,70 (1H, dd, J 10,0, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,30 (1H, dd, J 11,0, 9,5 Hz, 1H ctia oxobenzoxazapinH-2), 4,16
(2H, s, CHCeHs), 3,41 (3H, s, NCH3), 2,98 (1H, br s, OH); m/z: 474 [M+H]" (da phat
hién [M+H]", 474,1789, C25H23Ns0s yéu cAu [M+H]* 474,1772).

O~ M
zll-NH N=
HO 4 ;\l o)
0

(S)-1-benzyl-N—(7-((3-hydroxyoxetan-3-yl)etynyl)-S-metyl—4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 8,03 (1H, d, J 7,0 Hz, NH), 8,01 (1H, s, triazolH-
5), 7,37 (3H, m, 3H cua CeHs), 7,28-7,25 (4H, m, 2H cta C¢Hs, oxobenzoxazapinH-6,
H-8), 7,12 (1H, d, J 8,5 Hz, oxobenzoxazapinH-9), 5,35 (2H, s, NCH,CeHs), 5,04 (1H,
dt, J 11,5, 7,5 Hz, oxobenzoxazapinH-3), 4,89 (2H, dd, J 7,0, 1,0 Hz, 2H cua oxetanH-
2, H-4), 4,78 (2H, ddd, J 6.5, 2,0, 1,0 Hz, 2H cuia oxobenzoxazapinH-2, H-4), 4,72 (1H,
dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,5, 9,5 Hz, 1H caa
oxobenzoxazapinH-2), 3,53 (1H, s, OH), 3,38 (3H, s, NCH3); 3C nmr (100 MHz,
CDCls) & 168.7, 158,4, 156,5, 150,4, 144,0, 136,1, 133,7, 130.9, 129,2, 129,0, 128,2,
126,6, 123,4, 119,5, 88,9, 84,5, 77,1, 67,3, 54,4, 53,4, 49,1, 35.5; m/z: 474 [M+H]".
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(S)-5-benzyl-N-(5-metyl-7-(3-metylbut-3-en-l-yn-1-yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,09 (1, d, J 7,5 Hz, NH), 7,27 (2H, 1, 17,0 Hz, 2H
ctia C¢Hs), 7,20-7,15 (5H, m, 3H cua CeHs, oxobenzoxazapinH-6, H-8), 7,09 (1H, d, J
9,0 Hz, oxobenzoxazapinH-9), 5,41 (1H, q, J 1,0 Hz, 1H cia =CH>), 5,32 (1H, m, 1H
cua =CH>), 5,01 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,63 (1H, dd, J 9,5, 7.5
Hz, 1H cia oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 4,12 (2H, s, CH2C6Hs), 3,38 (3H, s, NCH3), 1,98 (3H, t, J Hz,
C(CHs3)=CH,); 1*C nmr (100 MHz, CDCls) 5 168,7, 158,7, 154,6, 149,8, 136,0, 135,9,
130,9, 128.8, 128.7, 127,0, 126,4 (2C), 123,1, 122,6, 121,0, 91.3, 86,7, 77,2,49,2, 35,5,
33,0, 23,3; m/z: 464 [M+Na]’, 442 [M+H]" (dd phat hién [M+H]", 442,1869,
C2sH23N505 yéu cau [M+H]* 442,1874).

o) N\/\©
O ~
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(S)—S-benzyl-N-(7-is0pentyl-5-metyl-4-0xo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) 5 8,09 (1H, d, J 7,5 Hz, NH), 7,29-7,19 (5H, m, C¢Hs),
7,06 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 7,03 (1H, d, J 2,0 Hz, oxobenzoxazapinH-
6), 7,00 (1H, m, oxobenzoxazapinH-8), 5,04 (1H, dt, J 11,0, 7.5 Hz, oxobenzoxazapint-
3), 4,66 (1H, dd, J 9.5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,22 (1H, dd, J 11,0, 10,0
Hz, 1H cua oxobenzoxazapinH-2), 4,14 (2H, s, CH.CeHs), 3,39 (3H, s, NCH3), 2,60
(2H, m, CH,CH,CH(CH3)2), 1,60 (1H, m, CH,CH,CH(CHz3)2), 1,52-1,46 (2H, m,
CH,CH,CH(CHs)2), 0,94 (6H, d, J 6,5 Hz, CH2CH,CH(CHs)2); m/z: 448 [M+H]" (da
phét hién [M+H]", 448,2335, C2sH29oNs03 yéu cau [M+H]" 448,2343).
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(S)-5-benzyl-N-(7 -(3-metoxy-3-metylbut-1-yn-1-yl)-S-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-1 ,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,09 (1H, d, J 7,5 Hz, NH), 7,28-7,25 (2H, m, 2H
cua Ce¢Hs), 7,19 (5H, m, 3H cia CeHs, oxobenzoxazapinH-6, H-8), 7,09 (1H, d, J 8,0
Hz, oxobenzoxazapinH-9), 5,01 (1H, dt, J 11,0, 7.5 Hz, oxobenzoxazapinH-3), 4,63
(1H, dd, J 9,0, 8,0 Hz, 1H cua oxobenzoxazapinH-2), 4,26 (1H, dd, J 10,5, 9,5 Hz, 1H
cua oxobenzoxazapinH-2), 4,12 (2ZH, s, CH,CeHs), 3,43 (3H, s, NCH3 hoac OCHs3), 3,39
(3H, s, NCH3 hogc OCH3), 1,54 (6H, s, C(CH3)>OCHz); m/z: 474 [M+H]", 442 [M+H-
CH3OH]" (d phat hién [M+H]", 474,2138, CasH27N504 yéu cau [M+H]" 474,2136).

(S)-1-benzyl-N—(S-(3-hydroxy-3-metylbut—l-yn-1-yl)-5-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- -1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) § 8,01 (1H, d, J 7.5 Hz, NH), 8,00 (1H, s, triazolH-
5), 7,39-734 (3H, m, 3H cta Cels), 7.27-7,23 (4H, m, 2H cua CeHs,
oxobenzoxazapinH-8, H-9), 7,12 (1H, d, J 8,0 Hz, oxobenzoxazapinH-6), 5,36 (2H, s,
NCH,Ce¢Hs), 5,05 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,73 (1H, dd, J9,5,7,5
Hz, 1H cia oxobenzoxazapinH-2), 4,23 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 3,39 (3H, s, NCH3), 1,61 (6H. s, C(CHs)20H); m/z: 460 [M+H]",
442 [M+H-H,O]" (da phat hién [M+H]", 460,1968, CasHasNsO4 yéu cau [M+H]*
460,1979).

HO NV Q N\\(\©
AN 0 } <
N\ ~NH
||-NH N
N
/ (0]
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(S)-5-benzyl-N—(8-(3-hydr0xy-3-metylbut-1-yn-l-yl)-S-metyl—4—0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 8,08 (1H, d, J 7,5 Hz, NH), 7,26-7,18 (7H, m, C¢Hs,
oxobenzoxazapinH-7, H-9), 7,11 (1H, d, J 8,0 Hz, oxobenzoxazapinH-6), 5,00 (1H, dt,
J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,62 (1H, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,24 (1H, dd, J 11,5, 9,5 Hz, 1H cuia oxobenzoxazapinH-2), 4,14,
4,10 (2H, 2d, J 16,0 Hz, CHCeHs), 3,37 (3H, s, NCHs), 1,61 (6H, s, C(CHs),0H); P°C
nmr (100 MHz, CDCl3) § 168,7, 158,7, 149,5, 136,1, 135.9, 129.0, 128.8,128,7, 127,0,
126,0, 123,1, 122,2, 95,1, 80,6, 76,9, 65.5, 49,2, 35,4, 33,0, 31,4 (20); m/z: 442 [M+H-
H,O]" (da phat hién [M+H]*, 460,1972, C25H2sN504 yéu cau [M+H]* 460,1979).

&QOQNM
0
4 )

(S)-N—(S-(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl—4—0x0-2,3,4,5-
tetrahydrobenzo([b] [1,4]oxazepin-3-yl)-4-phenoxypicolinamit

'H nmr (400 MHz, CDCl3) § 8,83 (1H, d, J 7,5 Hz, NH), 8,42 (1H, d, J 5,5 Hz,
pyridinH-3), 7,60 (1H, d, J 2,5 Hz, pyridinH-6), 7,42-7,38 (2H, m, 2H cua C¢Hs), 7,28-
7,22 (3H, m, 1H cia Cells, oxobenzoxazapinH-7, H-9), 7,13 (1H, d, J 8,0 Hz,
oxobenzoxazapinH-6), 7,07-7,04 (2H, m, 2H cua CeHs), 6,93 (1H, dd, J 5,5, 2,5 Hz,
pyridinH-4), 5,01 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,68 (1H, dd, J 9,5, 7.5
Hz, 1H cia oxobenzoxazapinH-2), 4,27 (1H, dd, J 11,0, 9,5 Hz, IH cua
oxobenzoxazapinH-2), 3,40 (3H, s, NCHs), 1,61 (6H, s, C(CH3)20H); 3C nmr (100
MHz, CDCls) & 169,0, 166,1, 163,6, 153,7, 151,3, 150,1, 149.6, 136,4, 130,3, 128.9,
126,0, 125.,7, 123,0, 122,0, 120,7, 114,4, 110,6, 94.9, 80,6, 77.2, 65,6, 49,4, 35,3,31,4;
m/z: 472 [M+H]' (da phat hién [M+H]", 472,1873, Ca7H2sN3Os yéu cau [M+H]"

472,1867).
cl
o OHNﬁ/@
zl'NH N-NFE,
0

Z N

HO /
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(S)-5-(2,6-diclobenzyl)-N-(7 -(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) & 8,05 (1H, d, J 7,5 Hz, NH), 7,33-7,29 (3H, m, 3H
cia C¢HsCly, oxobenzoxazapinH-6), 7,226-7,24 (1H, m, 1H cua CeHsCly,
oxobenzoxazapinH-6), 7,18-7,15 (1H, m, oxobenzoxazapinH-8)), 7,10 (1H, d, J 8,5 Hz,
oxobenzoxazapinH-9), 5,00 (1H, dt, J 11,5, 7,5 Hz, oxobenzoxazapinH-3), 4,67 (1H,
dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,48 (2H, s, CH,C6H3Cl), 4,27 (1H,
dd, J 11,0, 10,0 Hz, 1H cla oxobenzoxazapinH-2), 3,39 (3H, s, NCH3), 1,61 (6H, s,
C(CHs)); m/z: 532,530, 528 [M+H]" 514,512, 510 [M-+H-H,O]" (d& phat hién [M+H]",
528,1201, C25sH23ClbNsO4 y€u cau [M+H]" 528,1200).

o N
N o w
Fsc_ﬁNm/\@NlNﬁN/NH
e

(S)-S-benzyl-N—(S-metyl-4-0x0-8-((2-(triﬂ0metyl)-5,6-dihydr0-
[1,2,4]triazolo[1,5-a]pyrazin-7 (8H)-yl)metyl)-2,3,4,5-
tetrahydrobenzo[b][1,4] 0xazepin-3-yl)—1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) § 8,04 (1H, d, J 7.5 Hz, NH), 7.30-7,17 (8H, m, CeHs,
oxobenzoxazapinH-6, H-7, H-9), 5,08 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3),
4,70 (1H, dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,30-4,25 (3H, m, 1H cua
oxobenzoxazapinH-2, NCH,CH2N), 4,14 (2H, s, CH,CeHs), 3,88, 3,83 (2H, 2d hé théng
AB, J 16,0 Hz, 2H cta ArCH,NCHy), 3,76 (2H, s, ArCH2NCHb>), 3,40 (3H, s, NCH3),
3,09-3,02 (2H, m, NCH>CH,N); °F nmr (380 MHz, CDCl3) 6 -65.3; m/z: 604 [M+Na]"
582 [M+H]".

O N<
Fgo—«NmA@leNH N
/ (@]

(S)-1-benzyl-N—(5-metyl-4-oxo-8-((2-(triﬂ0metyl)-5,6-dihydro-
[1,2,4]triazolo[1,5-a]pyrazin-7 (8H)-y)metyl)-2,3,4,5-
tetrahydrobenzo(b] [1,4]oxazepin-S-yl)-lH—l,2,4-triazol-3-carb0xamit
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'H nmr (400 MHz, CDCl3) & 8,05 (1H, d, J 7,0 Hz, NH), 8,00 (1H, s, triazolH-
5), 7,39-7,35 (3H, m, 3H cua CeHs, oxobenzoxazapinH-6, H-7, H-9), 7,28-7,25 (2H, m,
2H cua C6HS5, oxobenzoxazapinH-6, H-7, H-9), 7,23-7,17 (3H, m, 3H cua CeHs,
oxobenzoxazapinH-6, H-7, H-9), 5,37 (2H, s, NCH»C¢Hs), 5,11 (1H, dt, J 11,0, 7,5 Hz,
oxobenzoxazapinH-3), 4,76 (1H, dd, J 9,5, 7,5 Hz, 1H ctia oxobenzoxazapinH-2), 4,28-
4,23 (3H, m, 1H cua oxobenzoxazapinH-2, 2H cia NCH.CH,N), 3,90, 3,86 (2H, 2d hé
théng AB, J 16,0 Hz, 2H cia ArCHoNCH>), 3,79, 3,75 (2H, 2d hé théng AB, J 13,5 Hz,
2H ctia ArCH;NCH)), 3,42 (3H, s, NCH3), 3,10-3,02 (2H, m, 2H cua NCH>CH,N); PF
nmr (380 MHz, CDCl) § -65.4; m/z: 604 [M+Na]", 582 [M+H]".

\_¢
1 NH
Ho/@}\llo O—@

D,C CDs

(S)-N-(7-(3—hydroxy-3-(metyl-d3)but-1-yn-1-yl-4,4,4-d3)-5-metyl-4-0xo-
2,3,4,5-tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-4-phenoxypicolinamit

'H nmr (400 MHz, CDCls) & 8,85 (1H, d, T 7,5 Hz, NH), 8,43 (1H, d, J 5,5 Hz,
pyH-3), 7,60 (1H, d, J 2,5 Hz, pyH-4), 7,42-7,38 (2H, m, 2H cua C¢Hs), 7,27-7,22 (3H,
m, 3H ctia C¢Hs, oxobenzoxazapinH-6, H-8), 7,11 (1H, d, J 9,0 Hz, oxobenzoxazapinH-
9), 7,10-7,05 (2H, m, 2H cua C¢Hs, oxobenzoxazapinH-6, H-8), 6,93 (1H, dd,J5.5,2,5
Hz, pyH-6), 5,01 (1H, dt, J 11,5, 7.5 Hz, oxobenzoxazapinH-3), 4,70 (1H, dd, J 10,0,
7,5 Hz, 1H cua oxobenzoxazapinH-2), 428 (1H, dd, J 11,5, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 3,41 (3H, s, NCH3); m/z: 478 [M+H]", 460 [M+H-H>O]" (da phat
hién [M+H]", 478,2255, C27H19D6N304 yéu cau [M+H]* 478.,2244).

\
Q"'NH N-NH
Ho Z N

D;C CDs

(S)-S-benzyl-N—(7-(3-hydroxy-3-(metyl-dS)but-1-yn-1-yl-4,4,4-d3)—5-metyl—
4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-

carboxamit
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'H nmr (400 MHz, CDCls) § 8,09 (1H, d, J 7,5 Hz, NH), 7,28-7,21 (7TH, m, C¢Hs,
oxobenzoxazapinH-6, H-8), 7,10 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,01 (1H, dt,
J 11,0, 7.5 Hz, oxobenzoxazapinH-3), 4,66 (1H, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,27 (1H, dd, J 11,0, 9,5 Hz, 1H cua oxobenzoxazapinH-2), 4,14
(2H, s, CH2CsHs), 3,39 (3H, s, NCH3); 13C nmr (100 MHz, CDCl3) 8 168,6, 158,5, 149.9,
136,0, 135,8, 131,0, 128,8 (2C), 127,1 (2C), 126,5, 123,1, 120.5, 94,6, 80,6, 77,2, 65,3,
49.1, 35,5, 33,2, 30,5 (m); m/z: 466 [M+H]", 448 [M+H-H,O]" (da phat hién [M+H]",
466,2356, C2sH19DgNsO4 y€u cau [M+H]" 466,2356).

(0] N
o ﬁ/\©
; <\
z—NH n-NH
HO // ;\l 0O

(R)-5-benzyl-N-(7 -(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl-4—0xo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit

[]5802°2 +135,9 (CHCls, ¢ 0,54); 'H nmr (400 MHz, CDCl3) 6 8,08 (1H,d,J 7,5
Hz, NH), 7,30-7,23 (7H, m, C¢Hs, oxobenzoxazapinH-6, H-8), 7,11 (1H, d, J 9,0 Hz,
oxobenzoxazapinH-9), 5,02 (1H, dt, J 11,0, 7.5 Hz, oxobenzoxazapinH-3), 4,68 (1H,
dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,28 (1H, dd, J 11,0, 9,5 Hz, 1H ctua H-
2), 4,15 (2H, s, CH2CeHs), 3,40 (3H, s, NCH3), 1,63 (6H, s, C(CH3)20H); m/z: 460
[M+H]", 442 [M+H-H,O]" (da phat hién [M+H]*, 460,1985, C2sH2sNsO4 yéu cau

[M-+H]* 460,1979).
o o0
o~ 70O
Q"‘NH N-N
Ho Z N

(S)-5-benzyl-N-(7-(3-hydroxy-3-metylbut-l-yn-1-yl)—5-metyl-4-0xo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1,3,4-oxadiazol-2-carboxamit

'H nmr (400 MHz, CDCl3) § 7,99 (1H, d, ] 6,5 Hz, NH), 7,36-7,29 (7H, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,13 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 4,97 (1H, ddd,
J 11,0, 7.5, 7,0 Hz, oxobenzoxazapinH-3), 4,72 (1H, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,27 (1H, m, 1H clia oxobenzoxazapinH-2), 4,26 (2H, s,
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CH,CsHs), 3,43 (3H, s, NCHs), 1,63 (6H, s, C(CHs)o); m/z: 484 [M+Na]", 443 [M+H-
L,O]* (da phét hién [M+H]", 43,1727, CasH2aN4Os yéu cau [M+H-H,0]" 443.1714).

O
O
s -

(S)-N-(8-((3-hydr0xyoxetan-3-yl)etynyl)-S-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-4-phenoxypicolinamit

'H nmr (400 MHz, CDCl3) 5 8,84 (1H, d, J 7,5 Hz, NH), 8,43 (1H, d, J 5.5 Hz,
pyH-6), 7,60 (1H, d, J 2,5 Hz, pyH-3), 7,42-7,39 (2H, m, 2H cua C¢Hs), 7,31 (1H, dd, J
8,0, 2,0 Hz, oxobenzoxazapinH-7), 7,27-7,22 (2H, m, 1H ctia CeHs, oxobenzoxazapinH-
9),7,17 (1H, d, J 8,0 Hz, oxobenzoxazapinH-6), 7,07-7,05 (2H, m, 2H cua CeHs), 6,93
(1H, dd, J 5.5, 2,5 Hz, pyH-5), 5,02 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,93
(2H, d, J 7,0 Hz, 2H cta oxetanH-2, H-4), 4,79 (2H, d, J 7,0 Hz, 2H cta oxetanH-2, H-
4), 4,69 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,29 (1H, dd, J 11,0, 9,5
Hz, 1H cia oxobenzoxazapinH-2), 3,42 (3H, s, NCHs); m/z: 486 [M+H]", (da phat hién
[M+H]", 486,1674, C23H23N306 yeu cau [M+H]" 486,1660).

o)
0N 30
X o
N\ _NH
NH N
N
[ 0

(S)-S-benzyl-N—(S-((3-hydroxyoxetan-3-yl)etynyl)-S-metyl—4-0xo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- -1,2,4-triazol-3-carboxamit

H nmr (400 MHz, CDCl3) § 8,07 (1H, d, J 7,5 Hz, NH), 7,97 (1H, s, OH), 7,32-
7,22 (6H, m, CeHs, oxobenzoxazapinH-7), 7,20 (1H, d, J 2,0 Hz, oxobenzoxazapinH-9),
7,14 (1H, d, J 8,5 Hz, 1H cua oxobenzoxazapinH-6), 4,99 (1H, dt, J 11,0, 7,5 Hz,
oxobenzoxazapinH-3), 4,92 (2H, d, 1 7,0 Hz, 2H cua oxetanH-2, H-4), 4,79 (2H, d,J 6,5
Hz, 2H cta oxetanH-2, H-4), 4,64 (1H, dd,J 9,5, 7.5 Hz, 1H cia oxobenzoxazapinH-2),
4,25 (1H,dd,J 11,0, 9,5 Hz, 1H cua oxobenzoxazapinH-2), 4,14 (2H, s, CH»CsHs), 3,40
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(3H, s, NCHa); m/z: 474 [M+H]", 456 [M+H-H,0]" (da phat hién [M+H]", 474,1784,
CasH23NsOs yéu cau [M+H]" 474,1772).

(3S,33R,6R,6aS)—6-(((S)-3-(5-benzyl-lH-1,2,4-triazol-3-carb0xamido)-S-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-7-yl)etynyl)-6-
hydroxyhexahydrofuro[3,2-b]furan-3-yl benzoat

'H nmr (400 MHz, CDCl3) 6 8,07 (1H, d, J 7,5 Hz, NH), 8,03 (2H, m, 2H cua
COCeHs), 7,59 (1H, tt, J 7,5, 1,0 Hz, 1H cta COCsHs), 7.45 (2H, 1, J 7,5 Hz, 2H cua
COC¢Hs), 7,32-7,23 (7H, m, CH2CsHs, oxobenzoxazapinH-6, H-8), 7,12 (1H, d, J 8,5
Hz, oxobenzoxazapinH-9), 5,23 (1H, d, J 3,0 Hz, isosorbatH-6), 5,02 (1H, dt, J 11,0, 7,5
Hz, oxobenzoxazapinH-3), 4,87, 4,83 (2H, 2d hé théng AB, J 4,5 Hz, isosorbatH-3a, H-
6a), 4,69 (1H, dd, J 9.5, 7,5 Hz, 1H ctua oxobenzoxazapinH-2), 4,28 (1H, dd, J 11,0, 10,0
Hz, 1H cia oxobenzoxazapinH-2), 4,25-4,20 (2H, m, isosorbatH-5), 4,15 (2H, s,
CH,CeHs), 4,04, 3,95 (2H, 2d hé théng AB, J 9,5 Hz, isosorbatH-2), 3.40 (3H, s, NCH3),
. m/z: 650 [M+H]" (da phat hién [M+H]", 650,2283, C3sH31NsOg yéu cau [M+H]

650,2245).
o~ W0
N\
Q"'NH N-NH
N
)

O H

/

“OH

5-benzyl-N—((S)-7-(((3R,3aS,6S,6aR)-3,6-dihydroxyhexahydr0furo[3,2-
b]furan-3-yl)etynyl)-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo [b][1,4]oxazepin-3-yl)-
1H-1,2,4-triazol-3-carboxamit

' nmr (400 MHz, CD30D) 8 7,51 (1H, d, J 2,0 Hz, oxobenzoxazapinH-6), 7,36
(1H, dd, J 8,0, 2,0 Hz, oxobenzoxazapinH-8), 7,33-7,23 (SH, m, CeHs), 7,19 (1H, d, J
8,0 Hz, oxobenzoxazapinH-9), 5,01 (1H, dd, J 11,5, 7,5 Hz, oxobenzoxazapinH-3), 4,65,
4,54 (2H, 2d hé théng AB, T 4,5 Hz, isosorbatH-3a, H-6a), 4,60 (1H, dd, J 10,0, 7,5 Hz,
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1H cua oxobenzoxazapinH-2), 4,41 (1H, dd, J 11,5, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 4,24 (1H, d, J 2,5 Hz, isosorbatH-6), 4,15 (2H, s, CH2C¢Hs),
3,99-3,91 (2H, m, 2H cua isosorbatH-5), 3,93, 3,71 (2H, 2d hé théng AB, J 8,5 Hz,
isosorbatH-2), 3,40 (3H, s, NCHs); *C nmr (100 MHz, CD30D) 8 169,1, 150,3, 136,53,
130,7, 128.4, 128.3, 126,8, 126,6, 122,7, 119,9, 110,0, 89,5, 88,6, 87,1, 83.,7,78,1, 77,8,
77,5, 74,4, 49,1, 34,4, 33,2; m/z: 546 [M+H]" (d& phat hién [M-+H]", 546,2007,
CagH27Ns07 yéu cau [M+H]" 546,1983).

0, Ns
© 5 N NH
NH N7
? P N
~o Z / @)

metyl (S)-4-(3-(5-benzyl-1H—1,2,4-triazol-3-carboxamido)-S-metyl-4-0x0-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7 -yl)-2,2-dimetylbut-3-ynoat

H nmr (400 MHz, CDCls) & 8,06 (1H, d,J 7,5 Hz, NH), 7,31-7,23 (7TH, m, C¢Hs,
oxobenzoxazapinH-6, H-8), 7,10 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,02 (1H, dt,
J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,68 (1H, dd, J 10,0, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2),
4,16 (2H, s, CH,CgHs), 3,78 (3H, s, OCHa), 3,41 (3H, s, NCH3), 1,58 (6H, s, C(CHa3)2);
m/z: 502 [M+H]* (da phat hién [M+H]", 502,2107, C27H27N504 yéu ciu [M+H]
502,2085).

o O}—{U’AQ
Q"'NH =

N

[ 0

Ho. F

(S)-1-benzyl-N-(7 -(3-hydr0xy-3-metylbut-l-yn-1-yl)-5-metyl-4-0xo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H -pyrazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 7,79 (1H, d, J 7,0 Hz, NH), 7,38-7,32 (4H, m, 4H
ho#c C¢Hs, pyrazolH-4 hoac H-5, oxobenzoxazapinH-6, H-8), 7,28-7,21 (4H, m, 4H cua
C¢Hs, pyrazolH-4 hoac H-5, oxobenzoxazapinH-6 hoac H-8), 7,12 (1H, d, J 9,0 Hz,
oxobenzoxazapinH-9), 6,74 (1H, d, J 2,5 Hz, pyrazolH-4 hoac H-5), 5,31 (2H, s,
NCH,C¢Hs), 5,05 (1H, dt, J 11,0, 7,0 Hz, oxobenzoxazapinH-3), 4,73 (1H, dd, 1 9,5, 7,5
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Hz, 1H cua oxobenzoxazapinH-2), 4,28 (1H, dd, J 11,0, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 3,42 (3H, s, NCH3), 1,62 (6H, s, C(CH3)20H); m/z: 459 [M+H]",
441 [M+H-H,O]" (da phat hién [M+H]", 459,2040, C26H26N4O4 yéu cau [M+H]"

459,2027).
F
o 3L
Q"'NH n-NH
HO/Q N o

(S)-5-(3-flobenzyl)-N-(7 -(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo([b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) & 8,10 (1H, d, J 7,0 Hz, NH), 7,28 (2H, m,
oxobenzoxazapinH-6, H-8), 7,21 (1H, m, 1H cua C¢H4F), 7,10 (1H, d, J 9,0 Hz,
oxobenzoxazapinH-9), 7,01 (1H, br d, J 8,0 Hz, 1H cua C¢HaF), 6,96 (1H, br d, J 9,5
Hz, 1H cua CeHaF), 6,90 (1H, td, J 8.5, 2,5 Hz, 1H ctia CsHaF), 5,00 (1H, dt,J 11,0, 7,5
Hz, oxobenzoxazapinH-3), 4,66 (1H, dd, J 10,0, 7.5 Hz, 1H cua oxobenzoxazapinH-2),
429 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2), 4,15 (2H, s, CH>CesH4F),
3,40 (3H, s, NCH3), 1,62 (6H, s, C(CHz3):0H); 13C nmr (100 MHz, CD3;0D) & 1685,
164,0, 161,6, 149,9, 138.5, 1359, 131,0, 130,2 (d, J 8,5 Hz), 1288, 126,5, 124,5 (d, J
2,5 Hz), 123,0, 120,5, 115,8 (d, J 22,0 Hz), 113,9 (d, J 21,5 Hz), 94,6, 80,6, 76,9, 65,6,
49,2, 35,5, 32.9, 31,4; 'F nmr (380 MHz, CDCl3) 8 -112,6; m/z: 460 [M+H-H,0]" (da
phat hién [M+H]*, 478,1901, C2sH24FNsO4 yéu cAu [M+H]" 478,1885).

o N
o 3L
\
QI_NH \-NH F
Ho. Z N

(5)-5-(4-flobenzyl)-N-(7 -(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,11 (1H, d, J 7,5 Hz, NH), 7,27-7,25 (2H, m,
oxobenzoxazapinH-6, H-8), 7,17 (2H, dd, J 8.5, 5,5 Hz, 2H cua C¢H4F), 7,09 (1H, d, J
9,0 Hz, oxobenzoxazapinH-9), 6,90 (2H, t, J 8,5 Hz, 2H cua CeHaF), 4,99 (1H, dt, J
11,5, 7,5 Hz, oxobenzoxazapinH-3), 4,64 (1H, dd, J 10,0, 7,5 Hz, 1H cua
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oxobenzoxazapinH-2), 4,29 (1H, dd, J 11,5, 10,0 Hz, 1H cta oxobenzoxazapinH-2),
4,09 (2H, s, CH,C¢HaF), 3,39 (3H, s, NCH3), 1,62 (6H, s, C(CH3),0H); F nmr (380
MHz, CDCL) & -115,6; m/z: 478 [M+H]" 460 [M+H-H,O]" (da phat hién [M+H]",
478,1902, C25H24FNsO4 yéu cAu [M+H]" 478,1885).

F

@) N
O ﬁ/\@
; <\
;EII-NH n-NH
HO // ;\1 e

(S)-S-(Z-flobenzyl)-N—(7-(3-hydr0xy-3-metylbut—1-yn-l-yl)-S-metyl—4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) & 8,08 (1H, d, J 7,5 Hz, NH), 7,26-7,16 (3H, m,
oxobenzoxazapinH-6, H-8, 1H cua C¢HaF), 7,09 (1H, d, J 9,0 Hz, oxobenzoxazapinH-
9), 7,01 (1H, td, J 7.5, 1,0 Hz, 1H ctia CeH4F), 7,00-6,96 (1H, m, 1H cta CeHaF), 5,00
(1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,65 (1H, dd, J 9.5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,27 (1H, dd, J 11,0, 9,5 Hz, 1H cta oxobenzoxazapinH-2), 4.17
(2H, s, CH,CeH4F), 3,38 (3H, s, NCH3), 1,62 (6H, s, C(CH3).0H); *C nmr (100 MHz,
CDCls) & 168,7, 160,7 (d, J 246,3 Hz), 158,5, 149,9, 136.0, 131,0 (d, J 4,0 Hz), 131,0,
129.1, 129,0 (d, J 8,5 Hz), 126,5, 126,3, 124,4 (d, J 4,0 Hz), 123.1, 120,4, 1154 (d, J
12,0 Hz), 94,6, 80,6, 76,9, 65.6, 49,1, 35,5, 31,4, 26,3; F nmr (380 MHz, CDCl3) 6 -
117,5; m/z: 460 [M+H-H20]" (da phat hién [M+H]", 478,1895, C2sH24FNs04 yéu cau
[M+H]" 478,1885).

Jcate

(S)-7-(3-hydroxy-3-metylbut-1-yn-1-yl)-S-metyl—3-(tritylamin0)-2,3-
dihydrobenzo[b][1,4]oxazepin-4(SH)-on

'H nmr (400 MHz, CDCl3) § 7,40-7,38 (6H, m, 3 X 2H cua C¢Hs), 7,24-7,20 (6H,
m, 3 x 2H cua CeHs), 7,18-7,12 (4H, m, 3 x 1H cua C¢Hs, 1H cua oxbenzoxazapinH-6,
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H-8, H-9), 6,97-6,95 (2H, m, 2H cia oxobenzoxazapinH-6, H-8, H-9), 4,48 (1H, dd,J
9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,37 (1H, dd, J 11,5, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 3,55 (1H, dt, J 11,5, 7.5 Hz, oxobenzoxazapinH-3), 3.28 (1H, d,
78,5 Hz, NH), 2,88 (3H, s, NCH3), 1,63 (6H, s, C(CHz3)20H); m/z: 561 [M-H+HCOHJ

N\
= N
g ~ /| ©
VAN

(S)-S-benzyl-N—(S-metyl-4-0x0-7-((trimetylsilyl)etynyl)-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- -1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl) & 8,09 (1H, d, J 7,5 Hz, NH), 7,33-7,31 (2H, m,
oxobenzoxazapinH-8, H-9), 7,25-7,20 (5H, m, Ce¢Hs), 7,09 (1H, d, J 9,0 Hz,
oxobenzoxazapinH-9), 5,01 (1H, dt, J 11,0, 7.5 Hz, oxobenzoxazapinH-3), 4,66 (1H,
dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,27 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 4,15 (2H, s, CH,CeHs), 3,40 (3H, s, NCHs), 0,26 (9H, s,
Si(CHs)s); m/z: 474 [M+H]" (dad phat hién [M+H]", 474,1981, C25H27N5038i yéu cau

[M+H]" 474,1956).
o 37O
/@: Q"'NH N-NH
Z NN

(S)-5-benzyl-N-(7-etynyl-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo|[b] [1,4]oxazepin—3-yl)-1H—1,2,4-triazol-3-carb0xamit

'H nmr (400 MHz, CDCl3) & 8,06 (1H, d, J Hz, NH), 7,36 (1H, dd, J Hz,
oxobenzoxazapinH-8), 7,35-7,26 (6H, m, CeHls, oxobenzoxazapinH-6), 7,14 (1H, d, J
8,5 Hz, oxobenzoxazapinH-9), 5,04 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,71
(1H, dd, J 9,5, 7,5 Hz, 1H cta oxobenzoxazapinH-2), 4,29 (1H, dd, J 11,0, 9,5 Hz, 1H
cua oxobenzoxazapinH-2), 4,17 (2H, s, CH,C6Hs), 3,42 (3H, s, NCH3), 3,12 (1H, s,
HCC); 3C nmr (100 MHz, CDCl3) & 168,6, 150,4, 136,1, 131,5, 128,9 (2C), 127,3,
127,0, 123,3, 119,8, 82,0, 78,1, 77,2, 49,1, 35,5, 33,5; m/z: 402 [M+H]" (da phat hién

[M+H], 402,1561, C2oH1sN503 yéu cau [M+H]" 402,1576).
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0
2"'NH2
Ho FZ N o

(S)-3-amino-7 -(3-hydroxy-3-metylbut-l-yn-1-yl)-5—metyl-2,3-
dihydrobenzo[b][1,4]oxazepin-4(SH)-on

'H nmr (400 MHz, CDCls) 8 7,24 (1H, d, J 2,0 Hz, oxobenzoxazapinH-6), 7,22
(1H, dd, J 8,0, 2,0 Hz, oxobenzoxazapinH-8), 7,06 (1H, d, J 8,0 Hz, oxobenzoxazapinH-
9), 4,41 (1H, dd, J 10,0, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,12 (1H, dd, J 11,5,
10,0 Hz, 1H cua oxobenzoxazapinH-2), 3,72 (1H, dd, J 11,5, 7,5 Hz,
oxobenzoxazapinH-3); m/z: 275 [M+H]" (da phat hién [M+H]", 275,1390, C1sHisN203

yéu cau [M+H]" 275,1404).
(0] -
° Hﬁ“ﬁ
QI'NH N"
HO // ;\l 0O

(S)-N-(7 -(3-hydr0xy-3-metylbut-1-yn-1-yl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1-(2-metylbenzyl)-1H-1 ,2,4-triazol-3-

carboxamit

'H nmr (400 MHz, CDCl3) & 8,03 (1H, d, J 7,0 Hz, NH), 7,83 (1H, s, triazolH-
5), 7,32-7,21 (5H, m, 5H ctia CsHa, oxobenzoxazapinH-6), 7,16 (1H, dd, J 9,0, 2,0 Hz,
oxobenzoxazapinH-8), 7,12 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,37 (2H, s,
NCH,C¢HsCH3), 5,07 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, 7 9.5,
7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,26 (1H, dd, T 11,0, 9,5 Hz, 1H cua
oxobenzoxazapinH-2), 3.41 (3H, s, NCH3), 2,27 (3H, s, CeHsCHs), 1,62 (6H, s,
C(CH3)20H); '*C nmr (100 MHz, CDCl3) 3 1688, 158,4, 156,5, 149,9, 143.8, 136.3,
136,0, 131,4, 1311, 130,9, 129,7, 1294, 126,8, 126,5, 123.2, 120.4, 94,5, 80,6, 77,1,
65,5, 52,6, 49,1, 35,5, 31,4, 19,0; m/z: 474 [M+H]", 456 [M+H-H20]"
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AR

(S)-l-([l,l'-biphenyl]-4-ylmetyl)-N-(7-(3-hydroxy-3-metylbut-1-yn-1-yl)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-

carboxamit

'H nmr (400 MHz, CDCl3) § 8,07 (1H, s, traizoleH-5), 8,06 (1H, d, J 7,0 Hz,
NH), 7,60-7,55 (4H, m, 4H ctia C¢H4CeHs), 7,45-7,42 (2H, m, 2H cua C¢H4CeHs), 7,38-
7,34 (3H, m, 3H cua C¢H4CeHs), 7,28-7,26 (2H, m, oxobenzoxazapinH-6, H-8), 7,11
(1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,41 (2H, s, NCH,CsH4Ph), 5,07 (1H, dt,J 11,0,
7,5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, J 9,5, 7.5 Hz, 1H cua oxobenzoxazapinH-
2), 4,27 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2), 3.41 (3H, s, NCH3),
1,62 (6H, s, C(CH3);0H); C nmr (100 MHz, CDCl3) 8 169,1, 158,7, 157,0, 150,3,
1443, 1423, 140,4, 136,3,132.,9, 131,2,129,2, 129,0, 128,2, 128,0, 127 4, 126,8, 123,5,
120.7, 94,9, 80.9, 77,5, 65,9, 54,4, 49.4,35,8,31,7; m/z: 536 [M+H]*, 518 [M+H-H,O]"

N

LS

(S)-1-(2,6-dimetylbenzyl)-N—(7-(3-hydroxy-3-metylbut-1-yn-1-yl)-5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-

carboxamit

'H nmr (400 MHz, CDCls) & 8,02 (1H, d, J 7,0 Hz, NH), 7,59 (1H, s, triazolH-
5), 7,28-7,21 (3H, m, 3H cta oxobenzoxazapinH-6, H-8, H-9, C¢H3(CH3)2), 7,13-7,10
(3H, m, 3H cua oxobenzoxazapinH-6, H-8, H-9, Ce¢H3(CH3)2), 5,41 (2H, s,
NCH,Ce¢H3(CH3)2), 5,06 (1H, dt, J 11,0, 7.5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, J
9,5, 7,5 Hz, 1H ctia oxobenzoxazapinH-2), 426 (1H, dd, J 11,0, 9,5 Hz, 1H cua

oxobenzoxazapinH-2),
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3.41 (3H, s, NCHs), 2,30 (6H, s, CeH3(CHs)2), 1,62 (6H, s, C(CH3)20H); "°C nmr
(100 MHz, CDCLs) § 168,8, 158,5, 156,5, 149,9, 143,1, 138,1, 136,0, 1309, 129.6, 129,0
(2C), 126,5, 123,2, 1204, 94,5, 80,6, 77.1, 65,5, 49,1, 49,0, 35,5, 31,4, 19,6 m/z: 488
[MEH], 470 [M+H-H,0]" (da phat hién [M+H]", 488.2292, CxHasNsOs yéu cau
[M+H]" 488,2292).

N‘N

el

(S)-N-(7 -(3-hydr0xy-3-metylbut-1-yn-1-yl)-S-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1-isobutyl-1H-1,2,4-triazol-3-carboxamit

IH nmr (400 MHz, CDCl3) & 8,04 (1H, s, triazolH-5), 8,03 (1H, d, J 7,0 Hz, NH),
7.29-726 (2H, m, oxobenzoxazapinH-6, H-8), 7,12 (1H, d, T 9,0 Hz
oxobenzoxazapinH-9), 5,06 (1H, ddd, J 11,0, 7.5, 7,0 Hz, oxobenzoxazapinH-3), 4,75
(1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H
clia oxobenzoxazapinH-2), 3,98 (2H, d, J 7,0 Hz, NCH,CH(CHs)), 3,41 (3H, s, NCH3),
2,30-2,23 (1H, m, CH(CHs)y), 1,62 (6H, s, C(CH3)20H), 0,91 (6H, dd, J 6,5, 1,0 Hz,
CH(CHz).); *C nmr (100 MHz, CDCl3) § 168.,9, 158.5, 156,5, 149,9, 144.3, 136,0,
130,9, 126,5, 123,2, 120,4, 94,5, 80.6, 77,1, 65,5, 57,6, 49,1, 35,5, 31,4,29,0,19,7; m/z:
426 [M+H]", 408 [M+H-H2O]" (da phat hién [M+H]", 426,2126, C22H27N504 yéu cau

[M+H]" 426,2136).
N/NH
/ \_

(S)-S-benzyl-N-etyl-N-(7-(3-hydr0xy-3-metylbut-1-yn-1-yl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl) & 7,30-7,18 (5H, m, 5H cua CsHs,
oxobenzoxazapinH-6, H-8, H-9), 7,13-7,06 (3H, m, 3H cua C¢Hs, oxobenzoxazapinH-
6, H-8, H-9), 6,85-6,77 (0,66H, m, oxobenzoxazapinH-3 chinh), 5,34-5,27 (0,33H, m,
oxobenzoxazapinH-3 phu), 4,94 (0,33H, dd, J 12,0, 10,5 Hz, oxobenzoxazapinH-3 phu),
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4,84 (0,66H, dd, J 12,0, 9,5 Hz, oxobenzoxazapinH-3 chinh), 4,5 5(0,66H,dd,J9,5,7,5
Hz, 1H cua oxobenzoxazapinH-2 chinh), 4,50 (0,33H, m, 1H cua oxobenzoxazapinH-2
phu), 4,11 (0,66H, s, CH2CsHsphu), 4,05 (1,32H, g, J 7,0 Hz, NCH>CHschinh), 3,91,
3,84 (1,32H, 2d hé théng AB, J 15,5 Hz, CH2CeHs chinh), 3,50 (0,66H, q, J 7,0 Hz,
NCH>CH3 phu), 3,28 (1H, s, NCHs phu), 3,25 (2H, s, NCH; chinh), 1,61 (2H, s,
C(CH3)20H phu), 1,57 (4H, s, C(CH3)0H chinh), 1,20 (3H, t, J 7,0 Hz, NCH>CHs);
m/z: 488 [M+H]", 470 [M+H-H,O]" (da phat hién [M+H]*, 488,2291, C27H29N504 yeu
cAu [M-+H]" 488,2292).

o HEO

(S)-5-benzyl-N—(7-br0mo-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)- 1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) & 8,10 (1H, d, J Hz, NH), 7,33 (1H, m,
oxobenzoxazapinH-6), 7,31 (1H, dd‘, ] 8,0, 2,5 Hz, oxobenzoxazapinH-8), 7,15 (5H, br
s, CeHs), 7,02 (1H, dd, J 8,0, 1,0 Hz, oxobenzoxazapinH-9), 4,10 (2H, s, CH>C¢Hs), 3,36
(3H, s, NCH3); 3C (100 MHz, 100 MHz) 6 168.,7, 158.9, 149,1, 1374, 135,8, 130,6,
128.8, 128,7, 1271, 126,4, 118,1, 77,2, 49,2, 35,5, 32.,9; m/z: 458, 456 [M+H]" (da phat
hién [M+H]", 458,0651, C20H1sBrNsO3 yéu cAu [M+H]" 458,0645).

AT

(S)-5-benzyl-N-(7 -(3-hydr0xy-3-metylbut-l-yn-1-yl)-5-metyl-4—ox0—2,3,4,5-

tetrahydrobenzo[b][1,4] oxazepin-3-yl)isoxazol-3-carboxamit

'H nmr (400 MHz, CDCls) § 7,72 (1H, d, J 7,0 Hz, NH), 7,36-7,21 (7H, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,11 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 6,30 (1H, br
s, isoxazolH-5), 4,99 (1H, dt, J 11,0, 7,0 Hz, oxobenzoxazapinH-3), 4,70 (1H, dd, J 9.5,
7,5 Hz, 1H cua oxobenzoxazapinH-2), 426 (1H, dd, J 11,0, 10,0 Hz, 1H cda
oxobenzoxazapinH-2), 4.10 (ZH, s, CH,CeHs), 3,41 (3H, s, NCH3), 1,62 (6H, s,

C(CH;3):0H); *C nmr (100 MHz, CDCls) 6 1741, 168.4, 158,5, 157,9, 149,9, 1360,
128



50661 129/161

1352, 130,9, 128,9, 128,7, 127.4, 126,5, 123,1, 120.4, 101,6, 94,6, 80,6, 76,9, 65.6,
49.2, 35,5, 33,2, 314,; m/z: 460 [M+H]", 442 [M+H-Hz0]" (da phat hién [M+H]",
460,1884, Ca6HasN30s yéu chu [M+H]* 460,1867).

(6] N
0 w
—
O j\z"-NH n-NH
gz N
=
oy

(5)-5-benzyl-N-(5-metyl-4-oxo-7 -((1,2,3,4-tetrahydroisoquinolin-7-
yl)etynyl)-2,3,4,5-tetrahydrobenzo[5] [1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-

carboxamit

'H nmr (400 MHz, CDsOD) 8 7,71 (1H, dd, J 5,5, 3,0 Hz, 1 x ArH), 7,20 (1H,
dd, 75,5, 3,0 Hz, 1 x ArH), 7,59 (1H, d, J 2,0 Hz, 1 x ArH), 7.44 (1H, td, J 8,5, 2,0 Hz,
1 x ArH), 7,41 (1H, br s, 1 x ArH), 7,33-7,23 (6H, m, 6 X ArH), 5,03 (1H, dd, J 11,5,
7,5 Hz, oxobenzoxazapinH-3), 4,60 (1H, dd, J 9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-
2), 4,45 (1H, dd, J 11,5, 9,5 Hz, 1H cia oxobenzoxazapinH-2), 4,35 (2H, s,
isoquinolinH-1), 4,16 (2H, s CH2C6H5), 3,50 (2H, t, J 6,5 Hz, isoquinolinH-3 hodc H-
4), 3,42 (3H, s, NCH3), 3,13 (2H, dd, J 7.0, 6,0 Hz, isoquinolinH-3 hodc H-4); m/z: 533
[M+H]" (da phat hién [M+H]", 533,2296, C31H2sN603 yéu cau [M+H]* 533,2296).

F

\
Q"'NH n-NH
P2 N

(S)-N-(7-(3,3-dimetylbut-1-yn-1-yl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4] 0xazepin-3-yl)—5-(2-ﬂobenzyl)—1H—1,2,4-triazol—3-

carboxamit

H nmr (400 MHz, CDClz) & 8,07 (1H, d, J 7.0 Hz, NH), 7,26-7,19 (4H, m,
oxobenzoxazapinH-6, H-7, 2H cua C¢H4F), 7,08 (1H, d, J 9,0 Hz, oxobenzoxazapinH-
9), 7,06-7,02 (1H, m, 1H ciia C¢H4F), 7,03-6,99 (1H, m, 1H ctia CeH4F), 5,01 (1H, dt, J
11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,66 (1H, dd, J 10,0, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,25 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2),
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4,19 (2H, s, CHaC6HUF), 3,40 (3H, s, NCH3), 1,32 (9H, s, C(CH3)s); *C nmr (100 MHz,
CDCL:) 5 168,8, 160,7 (d, J 245,5 Hz), 1585, 149,2, 135.8, 131,0 (d, J 4,0 Hz), 130.9,
128.9 (d, 7 8,5 Hz), 126,4, 124.3 (d, J 4,0 Hz), 123,1 (d, T 15,0 Hz), 122.8, 1218, 115.3
(d, T 21,5 Hz), 99,4, 77,6, 77,0, 49,2, 35,5, 30,9, 27,9, 26,3; m/z: 476 [M+H]" (da phat
hién [M-+H]*, 476,210, C2sHasFNsO3 yéu cau [M+H]* 476,2092).

N~N

o)
O~ <
Q"'NH N=

=7 }“ o

($)-1-(2,6-dimetylbenzyl)-N-(7 -(3,3-dimetylbut-1-yn-1-yl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 8,02 (1H, d, J 7,5 Hz, NH), 7,59 (1H, s, triazolH-
5), 7,26-7,22 (3H, m, oxobenzoxazapinH-6, H-8, C¢H3(CHs):H-4), 7,12 2H, d, J 7.5
Hz, CsH3(CH3).H-3, H-5), 7,09 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,42 (2H, s,
NCH,C¢H3(CHs3)2), 5,06 (1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,76 (1H, dd, J
9,5, 7,5 Hz, 1H cua oxobenzoxazapinH-2), 424 (1H, dd, J 11,0, 10,0 Hz, 1H cua
oxobenzoxazapinH-2), 3,42 (3H, s, NCHj3), 2,31 (6H, s, CeHs(CHs), 1,32 (9H, s,
C(CHa)s); m/z: 486 [M+H]" (da phat hién [M+H]", 486,2506, CasH31NsO3 yéu cau

[M-+H]* 486,2500).
o N\‘/\©
O ~
N\
th}H <N/NH
Ho Z )N o

(S)-5-benzyl-N-(5-etyl-7 -(3-hydroxy-3-metylbut-l-yn-1—yl)—4-0xo-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

H nmr (400 MHz, CDCl3) 5 8,08 (1H, d, J 7,5 Hz, NH), 7,33-7,26 (TH, m, CeHs,
oxobenzoxazapinH-6, H-8), 7,12 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 4,99 (1H, dt,
J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,66 (IH, dd, J 9,5, 7,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2),
4,21-4,11 (1H, m, 1H cia NCH,CHs), 4,16 (2H, s, NCH2CeH), 3,66 (1H, heptet, J 7,0
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Hz, 1H ciia NCH>CH;), 1,63 (6H, s, C(CH3),0H), 1,19 (3H, t, J 7,0 Hz, NCH2CH);
m/z: 456 [M+H-H,0]* (d4 phat hién [M+H]", 474,2143, CaeHNsO4 yéu cau [M+H]"

474.2136).
F
N\
zl'NH N-NH
Ho. Z JN o

(S)-N—(S-etyl-7-(3—hydroxy-3-metylbut-1-yn-l-yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-5-(3-ﬂobenzyl)-1H—1,2,4-triazol-3-

carboxamit

'H nmr (400 MHz, CDCl3) & 8,09 (1H, d, J 7.5 Hz, NH), 7,30-7,28 (2H, m,
oxobenzoxazapinH-6, H-8), 7,26-7,21 (1H, m, 1H cta C¢H4F), 7,12 (1H, d, J 8,5 Hz,
oxobenzoxazapinH-9), 7,03 (1H, br d, J 7,5 Hz, 1H cia C¢HaF), 6,98 (1H, brd, J 9,5Hz,
1H cuia CeHuF), 6,92 (1H, td, J 8,5, 2,5 Hz, 1H ctia CéHaF), 4,97 (1H, dt,J 11,0, 7,5 Hz,
oxobenzoxazapinH-3), 4,65 (1H, dd, J 9,5, 7.5 Hz, 1H cta oxobenzoxazapinH-2), 4,27
(1H, dd, J 11,0, 10,5 Hz, 1H cua oxobenzoxazapinH-2), 4,22-4,10 (1H, m, 1H cua
NCH,CH3), 4,14 (2H, s, CH2CsHaF), 3,66 (1H, heptet, J 7,0 Hz, 1H cia NCH2CH3),
1,63 (6H, s, C(CH3)20H), 1,19 (3H, t, J 7,0 Hz, NCH2CHs); 9F nmr (380 MHz, CDCls)
§-112,6; m/z: 474 [M+H-H,0]" (da phat hién [M+H]", 492,2047, C26H26FNsO4 yéu cau

[M+H]* 492,2042).
o OHNQK\Q
2' «NH N-NH

(S)-S-benzyl-N—(7-(3-metylbut-3-en-1-yn-l-yl)-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H- -1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) 5 8,01 (1H, d,J 7,0 Hz, 1 xNH), 7,54 (1H, s, 1 xNH),
735-724 (6H, m, C5HS, oxobenzoxazapinH-8), 7,10 (1H, d, J 85 Hz
oxobenzoxazapinH-9), 7,09 (1H, m, oxobenzoxazapinH-6), 5,40 (1H, br s, 1H cua
C=CH>), 5,32 (1H, br s, 1H ctia C=CH>), 5,08 (1H, m, oxobenzoxazapinH-3), 4,76 (1H,
dd, J 10,0, 6,0 Hz, 1H cua oxobenzoxazapinH-2), 433 (1H, t, J 10,5 Hz, 1H cua
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oxobenzoxazapinH-2), 4,18 (2H, s, CH2CeHs), 1,98 (3H, s, CCHz); m/z: 428 [M+H]*
(d4 phat hién [M+H]", 428,1709, C24H21Ns503 yéu cau [M+H]" 428,1717).

o~ 3L
\
Br N
H O

(S)-5-benzyl-N-(7 -bromo-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-
yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CD30D) 8 7,32-7,21 (7H, m, C¢Hs, oxobenzoxazapinH-6, H-
8), 7,06 (1H, d, J 8,0 Hz, oxobenzoxazapinH-9), 5,00 (1H, dd, J 10,5, 6,5 Hz,
oxobenzoxazapinH-3), 4,61 (1H, dd, J 10,5, 6,5 Hz, 1H cua oxobenzoxazapinH-2), 4,40
(1H, t, J 9,5 Hz, 1H cua oxobenzoxazapinH-2), 4,15 (2H, s, CH,C¢Hs); m/z: 444, 442
[M+H]" (da phét hién [M+H]", 444,0492, C19H16BrNsOs yéu cau [M+H]" 444,0489).

@) N
O ~
Cl |I'N?-|—<\N,\[\‘;\©
HO N
N
/ (0]

(S,Z)-S-benzyl—N-(7-(2-c10-3-hydroxy-3-metylbut-1-en-1-yl)—5-metyl-4-0xo—
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin—3-yl)—1H-1,2,4-triazol-3-carboxamitlH
nmr (400 MHz, CDCl) & 8,09 (1H, d, J 7.5 Hz, NH), 7,41-7,39 (2H, m,
oxobenzoxazapinH-6, H-8), 7,29-7,22 (SH, m, C¢Hs), 7,15 (1H, d, T 9,0 Hz,
oxobenzoxazapinH-9), 6,31 (1H, s, CH=CCl), 5,05 (1H, dt, J 11,5, 7.5 Hz,
oxobenzoxazapinH-3), 4,67 (1H, dd, 1 9.5, 7,5 Hz, 1H ctia oxobenzoxazapinH-2), 4,28
(1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2), 4,14 (2H, s, CH.C¢Hs), 3,43
(3H, s, NCH3), 1,57 (6H, s, C(CH3)20H); 13C nmr (100 MHz, CDCl3) & 168,7, 158.9,
158,4, 154,3,150,2, 136,5, 135,9, 1357, 135,7, 130,1, 128,9, 128 8, 127,2,125,8,122,8,
121,8, 77,2, 71,2, 49,1, 35,6, 33,2, 29,4; m/z: 480, 478 [M+H-H,O1"; m/z: 496, 494 [M-
H]" (da phat hién [M+H]", 496,1743, C2sH26CINsO4 yéu cau [M+H]" 496,1746).

o~ S0
\
QII'NH n-NH
C\N Z NN
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(S)-5-benzyl-N-(5-metyl-4-0x0-7 -(3-(pyrolidin-1-yl)prop-1-yn-1-yl)-2,3,4,5-
tetrahydrobenzo[b] [1,4]oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCl3) § 8,07 (1H, d, J 7.5 Hz, NH), 7,28-7,20 (7H, m,
oxobenzoxazapinH-6, H-8, C¢Hs), 7,09 (1H, d, J 9,0 Hz, oxobenzoxazapinH-9), 5,02
(1H, dt, J 11,0, 7,5 Hz, oxobenzoxazapinH-3), 4,66 (1H, dd, J 9.5, 7.5 Hz, 1H cua
oxobenzoxazapinH-2), 4,26 (1H, dd, J 11,0, 10,0 Hz, 1H cua oxobenzoxazapinH-2),
4,14 (2H, s, CH>C¢Hs), 3,62 (2H, s, CCHaN), 3,38 (3H, s, NCH3), 2,73-2,70 (4H, m, 4H
cua pyrolidin), 1,86-1,82 (4H, m, 4H cua pyrolidin); m/z: 485 [M+H]" (da phat hién
[M+H]*, 485,2322, C27H28N6O3 yéu cau [M+H]" 485,2296).

0, Nx
Oz,ﬁﬁm
(@]
S aat"

(S)-5-benzyl-N—(5—metyl-7-(3-morpholinoprop-1-yn—l-yl)-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)-1H-1,2,4-triazol-3-carboxamit

'H nmr (400 MHz, CDCls) & 8,08 (1H, d, J 7,0 Hz, NH), 7,29-7,7.27 (2H, m,
oxobenzoxazapinH-6, H-8), 7,25-7,18 (SH, m, Ce¢Hs), 7,10 (1H, d, J 9,0 Hz,
oxobenzoxazapinH-9), 5,02 (1H, dt, J 11,0, 7,0 Hz, oxobenzoxazapinH-3), 4,65 (1H,
dd, J 9,5, 7,5 Hz, 1H cta oxobenzoxazapinH-2), 427 (1H, t, J 10,5 Hz, 1H cua
oxobenzoxazapinH-2), 4,13 (2H, s, CH2CsH), 3,78, 3,76 (4H, 2d h¢ théng AB, J 4,5
Hz, 4H ctia morpholin), 3,50 (2H, s, CCH2N), 3,39 (3H, s, NCH3), 2,65, 2,63 (4H, 2d
hé théng AB, T 4,5 Hz, 4H cua morpholin); m/z: 501 [M+H]* (d2 phat hién [M+H]",
501,2245, C27H28N6O4 yéu cau [M+H]* 501,2245).

Vidu 11

Trong vi du nay, cac hop chét theo sang ché dugc dénh gia bang cach st dung
thit nghiém sinh hoc st dung cong nghé ADP-Glo™.

Céac chit phéan ung ADP-Glo™ (Promega, Madison, WI, M¥) dugc lam tan tai
nhiét do moi trudng xung quanh. Chét protein phét hién kinaza dugc didu ché bang cach
tron dém phét hién kinaza v6i chat nén phat hién kinaza dugc dong kho.

Thé tich dung dich gbc 500ml ctia chit dém kinaza phan tng 5X duoc tao ra bang

cach tron 10001 cia 1M MgCla, 500pl ciia 1M Tris-HCL pH7.4, 0,5mg/ml (25mg) cua
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BSA, va 3475ul ctia HoO dugc cit. Thé tich dung dich lam viéc 2X 3ml cia chit dém
kinaza phan tmg dugc tao ra chira ndng do cudi cia 100pM DTT va 4mM MnCla.

Céc thanh phan cia enzym RIPK1 (Rigel Pharmaceuticals, South San Francisco,
CA, M§) duoc lam tan trén da. RIPK1 loang dugc didu ché trong dém phan tng kinaza
1X (dugc pha lodng tir dém 2X) thanh 31ng/ giéng. Dung dich thir nghi¢ém ATP dung
dich lam viéc 166pM duoc diéu ché trong chit dém phéan ung kinaza 1X (dugc pha
lodng tir dém 2X).

Céc hop chét dugc pha loang theo bac trong DMSO tir 250uM trong cac phép
pha loang 4 lan sau d6 duoc pha loang 1:5 trong chit dém phan ung 2X trong dia 96
giéng. 1,0ul hop chit duoc pha lodng dugc bd sung vao dia 384 giéng trong hai 14n lap.
2ul cia RIPK1 phén (mg dugc pha loang dugc bd sung vao dia 384 giéng (khong b
sung vao cot 1) stt dung dém phan trng 2X vao cot 1. AKT (Anaspec, Fremont, CA, M)
tai 150nM duge két hop véi dung dich lam viéc ATP tai thé tich can bing va 2ul/giéng
duogc bd sung vao dia 384 giéng. Thé tich phan tng cudi cing 1a 5,0pl.

Pia nay dugc ly tim nhanh va phan tmg dugc u tai 30°C trong 30 phut. B6 sung
5ul ADP-Glo™ dé két thic phan ting. Pia nay dugc ly tim nhanh va phan tmg duoc u
tai nhiét do phong trong 40 phut. Chét protein phat hién kinaza sau do6 dugc ) sung va
duoc U tai nhiét do phong trong 30 phit. Don vi anh sang tuong d6i (RLU) cta phan
trng kinaza dugc xac dinh bang su phét quang (Su phét quang 0,1 gidy) str dung May do
quang Wallac Victor2 (PerkinElmer, Waltham, MA, My¥). Gia tri ICso thu duoc tir vi du

nay dugc dua ra trong Bang 1.

Bang 1
Hop chét | RIPK1 ADP-Glo Kinaza (ICs0)
I-1 0,019
I-2 0,0157
I-3 0,0402
I-4 0,0568
I-5 0,0197
1-6 0,0724
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Béang 1
Hop chéit | RIPK1 ADP-Glo Kinaza (ICs0)
I-7 0,021
I-8 0,0529
1-9 0,1892
I-10 0,0429
I-11 0,0571
I-12 0,052
I-13 0,0539
I-14 0,073
I-15 0,1359
I-16 1,633
I-17 0,4906
I-18 0,1645
I-19 0,1455
1-20 0,1528
1-21 0,077
1-22 0,048
1-23 0,0352
1-24 0,0592
1-25 0,051
1-26 0,0656
1-27 0,1583
1-28 0,0375
1-29 0,0124
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Bang 1
Hop chit | RIPK1 ADP-Glo Kinaza (ICso)

1-30 0,0402
1-31 0,0334
1-32 0,0219
1-33 0,0145
1-34 0,0492
I-35 0,0223
1-36 0,0338
1-37 0,0565
1-38 0,068
1-39 0,0364
1-40 0,0887
I-41 0,08

1-42 0,0477
1-43 0,0854
1-44 0,034
1-45 0,0825
1-46 0,0437
1-47 0,0683
1-48 0,0624
1-49 0,0604
1-50 0,0234
I-51 0,0317
1-52 0,0249
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Bang 1
Hop chit | RIPK1 ADP-Glo Kinaza (ICso)

I-53 0,034

I-54 0,0269
I-55 0,0337
1-57 0,0215
1-58 | 0,011

1-59 0,0579
1-60 0,0644
1-61 0,0654
1-62 0,0355
1-63 0,0303
1-64 0,019

1-65 0,0639
1-66 0,0794
1-67 0,0415
1-68 0,0222
1-69 0,0286
1-70 1,155

1-71 0,0217
1-73 0,0429
1-74 0,0518
1-75 0,0546
1-76 0,0449
1-77 0,0327
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Bang 1
Hop chit | RIPK1 ADP-Glo Kinaza (ICso)
1-78 0,0334
1-79 0,0347
1-80 0,0206
1-81 0,019
1-82 0,0255
1-83 0,0664
1-84 0,0441
1-85 0,0423
1-86 0,6161
1-87 0,0187
1-88 0,0738
1-89 0,0527
1-90 0,3649
1-91 0,3879
1-92 0,9325
1-93 0,0641
1-94 0,0333
1-95 0,0271
1-96 0,0317
1-97 0,0858
Vi du 12
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Trong vi du nay, té bao U937 va 1929 duoc tiép xtc véi cac hop chét theo sang
ché va thir nghiém hoai tir t& bao duge thue hién dé danh gia hoat tinh cta cac hop chat

chbng lai RIP1 nguoi va RIP1 chudt.

Té bao U937 va 1929 thu dugc tir B swu tap ching nudi cdy chuan Hoa Ky
(Manassa,VA, M¥). Ca hai loai té bao duoc gift trong pha sinh truéng logarit trong moi
truong RPMI 1640 hoan chinh (Sigma, ST Louis, MO, M§) dugc b6 sung 10% huyét
thanh thai bo (Sigma, ST Louis, MO, M¥) tai 37°C vo1 5 % CO,. Dbi vé6i thir nghiém
hoai ttr, t& bao 1929 duoc cAy trén dia trong 18 gio' trong mdi truong 100 pL/ giéng tai
10K té bao/giéng trong dia day trong den 96 giéng (Fisher Scientific, Hampton, NH,
M¥); té bao U937 dugc cdy trén dia vao ngay thir nghiém trong moi truong 50 pl/ giéng
chita 60uM zZVAD-fink (Lonza, Basel, Thuy S7) tai 50K té bao/giéng. Mbi truong tir té
bao 1.929 duoc loai khéi cac dia 96 giéng va dugc thay thé bang mdi truong méi 50
uL/giéng chira 40uM zVAD-fink. M&i hop chét theo sdng ché duoc danh gia trong vi
du nay dugc pha lodng theo day trong DMSO tir 2.5mM trong cac phép pha loang 4 lan,
va sau d6 duoc pha loang 1:125 trong moi truong hoan chinh. 50 pL/giéng 2x ctia hop
chit sau d6 duoc bo sung vao cac té bao trong cac dia. Cac té bao nay duge u trude véi
hop chét trong 1 gio tai 37°C v6i 5% CO; va trude khi b sung 10 pL/giéng 11x TNFa
(Peprotech, Rocky Hill, NJ, My) d8 thu duoc ndng do6 cudi 1a 2ng/mL cho TNFa. Lugng
tuong d6i ciia té bao hoai tir duge xac dinh bang su phat huynh quang bang cach su dung
maéy do huynh quang Wallac Victor2 (PerkinElmer, Waltham, MA, M¥) va thir nghiém
chét phan tmg kha nang séng dugc té bao phat huynh quang CellTiter-Glo® (Promega,
Madison, WI, M¥) duoc bd sung theo chi din cua nha san xuét sau 18 gio cua sy kich
thich TNFa tai 37°C v6i 5% COa. Cac két qua tir vi du nay duoc tong hop trong Bang
2. Vi du nay xéc dinh rang cac phuong an vé céc hop chét dugce boc 16 & day co6 hoat
tinh tiém nang vuot trdi chéng lai RIP1 nguoi va RIP1 chudt, ma cho phép danh gia
chiing trong cidc md hinh chudt nhét in vivo ctia bénh. Cac két qua nay hiru dung trong

viéc xac dinh céc liéu an toan va c6 hiéu qua cho nguoi.
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Béng 2
Hop chit | Thu hdi L929-CTG, | Thu héi U937 Zvad TNF
1929, TNFa+zVAD CTG, U937,
(ICx0) TNFa+zVAD

(ICs0)
I-1 2,356 0,0027
I-2 0,0319
I3 0,4278 0,0049
I-4 0,0293
I-5 0,0188 0,0005
1-6 97,54 0,0438
I-7 1,959 0,0009
I-8 0,0092 0,0014
1-9 0,3623
I-10 11,23 0,0079
I-11 14,1 0,0081
I-12 41,95 0,0053
I-13 0,0138
I-14 5.878 0,0114
I-15 2,2 0,0048
I-16 5,669 0,0517
I-17 0,3683 0,0024
I-18 0,2797 0,0013
I-19 1,302 0,0027
1-20 53,37 0,0136
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Bang 2
Hop chét | Thu hdi L929-CTG, | Thu héi U937 Zvad TNF
1929, TNFa+zVAD CTG, U937,
(ICs0) TNFa+zVAD

(ICs0)
I-21 1,306 0,0025
1-22 3,383 0,0048
I-23 14,5 0,0067
1-24 4,608 0,0036
1-25 0,4895 0,0027
1-26 0,6131 0,0044
[-27 0,0697
1-28 0,6735 0,0054
1-29 0,0088 0,0023
1-30 0,0723 0,0036
1-31 0,0337
1-32 17,74 0,0027
1-33 1,227 0,0015
1-34 9,592 0,0222
1-35 0,0178 0,0031
1-36 0,0014 0,0022
1-37 0,0002 0,001
1-38 0,0005 0,0036
1-39 0,0004 0,0027
1-40 0,0003 0,0023
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Bang 2
Hop chit | Thu hdi L929-CTG, | Thu héi U937 Zvad TNF
L1929, TNFa+zVAD CTG, U937,
(Cx0) TNFa+zVAD

(ICs0)
I-41 0,0016 0,0052
1-42 0,0012 0,0033
1-43 0,0009 0,0038
I-44 0,0002 0,0011
1-45 0,0003 0,0014
1-46 0,0004 0,0012
1-47 0,0015 0,0046
1-48 0,0005 0,0016
1-49 0,0012 0,005
I-50 0,0003 0,0011
I-51 0,0005 0,0017
I-52 0,0003 0,0009
I-53 0,0005 0,0018
I-54 0,0003 0,0009
I-55 0,0006 0,002
1-57 0,0009 0,003
1-58 0,0002 0,0008
I-59 0,0007 0,0019
1-60 0,0024 0,0048
I-61 0,0013 0,0034
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Béang 2
Hop chit | Thu hdi L929-CTG, | Thu hdi U937 Zvad TNF
L1929, TNFa+zVAD CTG, U937,
(ICs0) TNFa+zVAD

(ICs0)
1-62 0,0007 0,002
1-63 0,0003 0,001
1-64 0,0001 0,0005
1-65 0,0415 0,042
1-66 0,0949 0,1886
1-67 0,0085 0,0152
1-68 0,0003 0,0007
1-69 0,0009 0,0022
1-70 0,0195 0,1876
I-71 0,0002 0,0009
1-73 0,0027 0,0117
1-74 0,0002 0,0014
1-75 0,0014 0,0083
1-76 0,0024 0,0181
1-77 0,0003 0,0028
1-78 0,0009 0,0025
1-79 0,0008 0,0051
1-80 0,0007 0,0027
I-81 0,0012 0,0042
I-82 0,0003 0,0019
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Béng 2
Hop chét | Thu hdi L929-CTG, | Thu héi U937 Zvad TNF
1929, TNFa+zVAD CTG, U937,
(ICs0) TNFa+zVAD

(ICs0)
1-83 0,0001 0,001
1-84 0,0122 0,0563
1-85 0,0006 0,0033
1-86 0,0006 0,0041
1-87 0,0292 0,1385
1-88 0,00009757 0,0007
1-89 0,0007 0,0045
1-90 0,0046 0,0091
1-91 0,0037 0,0198
1-92 0,4305 4,835
1-93 0,9207 3,238
1-94 0,0046 0,022
1-95 0,0005 0,0014
1-96 0,0008 0,0031
1-97 0,0009 0,0017

Vidy 13

144/161

Trong vi du nay, thir nghiém mo hinh chudt nhét ha than nhiét cap dwoc st dung

dé danh gia kha nang cta cac hop chét dugc boc 10 & day e ché su ha than nhiét do

TNF-alpha gay ra.

Chudt cai C57BL/6 dugc tao nhom ngau nhién va duogc can vao Ngay -1. Vao

ngay nghién ctru (Ngay 0), chudt nhat duoc cho dung ta duoc long va chét thir nghiém
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bang cach nhdi qua miéng. Mudi 1am phut sau khi st dung qua duong miéng chét thir
nghiém, mdi con chudt dugc sir dung tiém trong mang bung (IP) dung dich chira yéu t6
hoai tir khéi u ngudi ti t6 hop alpha (TNF-a, 25,0 pg) va zVAD-FMK (200 pg). Nhict
d6 co thé dugc do tai 0 gidr (trude cac 1an tiém IP) va mdi gid qua thiét bi do nhiét do
dAu do truc trang. Ba (3) gio sau khi tiém IP ctia TNF-a va zVAD/FMK, chuft duoc cho
chét ém 4i bang su ngat thé CO2 va mau duge thu qua choc tim. Huyét thanh va huyét
twong dugc thu dé x4c dinh cdc mtre xytokin va hop chét twong tmg. Cac nhoém chudt
riéng ré (chudt vé tinh) dugc bao gdm dé x4c dinh cac mirc hop chét trong huyét tuong

tai thoi diém sir dung TNFa/zVAD-FMK.

(S)-5-benzyl-N-(5-metyl-4-0x0-2,3 4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-
4H-1,2 4-triazol-3-carboxamit (WO 2014/ 125444), c6 chu tric nhu duge minh hoa dudi
day, dugc sir dung lam hop chét so sanh va dugc xét nghiém bang cach st dung cung
quy trinh twong tu nhu duge mé ta biang WO 2014/125444. Hop chét so sanh nay thé
hién mirc tre ché 93% tai lidu 12 30 mg/kg theo WO 2014/125444. Khi so sanh, hop chét
1-30 theo sang ché dat dugc murc trc ché 16n hon 85% tai liéu chi 12 5 mg/kg bang cach

str dung quy trinh phén tich trong tu dugc mo ta trén day.
o RN
o LT
O
N
o)

Hop chét so sanh

Dua vao nhiéu phuong an c6 thé c6 ma nguyén tic cla sang ché ¢6 thé dugc ap
dung cho chung, can nhan thirc rang cac phuong an duge minh hoa cia la cac vi du dugc
wu tién va khong duge coi 1a 1am gigi han pham vi cua sang ché. Hon nita, pham vi cla
sang ché dugc xac dinh bdi cac yéu ciu bao hd duéi day. Do do yéu cau bao hd cho

sang ché thudc pham vi cdc di€m yéu cau bao ho nay.
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YEU CAU BAO HO

1. Hop chét, c6 cong thirc

O L
0] Z
R") —@ N
m N \R3 (R )n
& ©

hodc mudi duoc dung ctia no, trong do:
vong B 1a heteroaryl 5 canh hodc 6 canh duoc thé hoac khong duoc thé;

L 1a nguyén tir khac loai, CHz, hodc R?, v6i diéu kién 1a R? khong 14 H hodc D;

R

p

7. 12 nhém béo Ci.10 duge thé hoac khong dugc thé hodc ?i©-< ;

R! 14 -C=CH, hodc nhom -cAu n6i-R®, trong do cAu nbi nay la CHz hodc R?, véi
didu kién 12 R? khong 1a H hodc D, va R 1a R, -C(R%3, hodc -C(RH=C(R")z;

R?vaR® doc lap 1a R%;

R* va R> doc lap 1a RS;

R® doc 1ap dbi voi mdi 1an xuét hién 1a H, D, Cialkyl, nhém béo Cz-10 duoc
thé hoac khong dugc thé, nhom halo béo Ci-10 duge thé hozc khong dugc thé,
nhém thom Cs.10 duoc thé hodc khong dugce thé, hoac nhoém di vong Cs.¢ duge thé
hodc khong dugc thé;

RP doc 1ap déi véi mdi 1an xuét hién 1a -OH, -SH, -OR®, -SR¢, -NRRY, -
Si(R?)3, -C(O)OH, -C(O)ORS, hodc -C(O)NRIRY;

R® doc 1ap dbi voi mdi 1an xuét hién la Ci.oalkyl dugc thé hode khong duoc
thé, Ca.10alkenyl duge thé hoic khong dugc thé, Cs-10alkynyl dugc thé hoac khong
duoc thé, hoic Cs.exycloalkyl dugc thé hodc khong dugc thé;

RY doc 1ap déi voi mdi 1an xuét hién 1a H; Ciealkyl duge thé hoic khong duoc
thé; Cs.exycloalkyl dugc thé hoac khong dugc thé; nhom di vong Cs.¢ dugc thé
hodc khong dugce thé; Cs.joaryl dugc thé hoic khong dugc thé; Cs.ioheteroaryl
duoc thé hoic khong duge thé; hoic hai nhom R¢ ciing v6i nito dugc lién két véi
ching tao thanh nhém di vong Cs.o duoc thé hoac khong dugc thé, hoac
Cs.ioheteroaryl dugce thé hoac khong dugc thé;
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Redoc lap d6i vi mdi 1an xuét hién 12 halogen, Ci-alkyl dugc thé hoac khong
duoc thé, Ca.10alkenyl duoc thé hoic khong dugc thé, Ca-10alkynyl dugc thé hoic
khoéng duogc thé, Ci-shaloalkyl dugc thé hoac khong dugc thé, Cs.exycloalkyl
duoc thé hoac khong dugc thé, Cs.joheteroaryl duoc thé hoic khong dugc thé,
hoac -OR?;

R doc 1ap déi v6i mdi 1an xudt hién 1a R?, RP, hodc R®, hodc hai nhém Rf ciing
v6i nguyén t cacbon dugc lién két v6i chung tao thanh nhom Cs.exycloalkyl
duoc thé hodc khong duge thé hoge nhom di vong Cs-10 duge thé hoic khong
duoc thé;

m bang 1 dén 4;
n br?mg 0, 1 hodc 2; va

p bang 0, 1, 2, 3, 4, hodc 5.

2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thic

o L
0]
Wseia At
m N \R3 (R4)n
rz2 O ,

3. Hop chit theo diém 1, trong d6 hop chét nay c6 cau triic thoa mén cong thire
Q L
© \©-€R5)
N (RY p
R N RS
r2 O
trong d6 L 13 oxy hodc CHoa.

oy
W \’,\N\
\

. . . We X8
4. Hop chét theo diém 1, trong d6 vong B ¢6 céu truc thoa man cong thirc w# , trong
d6 it nhat mot W 14 nio, va mdi W con lai doc 14p dugc chon tir cacbon, CH, oxy, luu

huynh, nito, hodc NH.
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5. Hop chat theo diém 1, trong d6 vong B la diazol, triazol, oxadiazol, oxazol, hodc

pyridinyl.

6. Hop chét theo diém 5, trong do triazol la:

diazol 1a

oxadiazol 1a
;fm/o N-C. }JIO\ | 0,
) | N N N
; \ ; hodc

oxazol 1a

}34\ 0, T,
O- / \&J N 0 / %l N
N : . O~ ;"N hoic O\&I

7. Hop chét theo diém 1, trong d6 R3 1a R®, trong d6 R° la halogen hodc metyl.

8. Hop chét theo diém 1, trong d6 cAu ndi ctia nhom ciu nbi-R® 1a CHa, hoac nhom béo

Ca, Cs, hoac C4 duoc thé hoic khong duge thé.

9.Hop chat theo diém 8, trong d6 nhém béo C duge thé hodc khong dugc thé bao gdbm

alkyn dugc thé hodc khong duoc thé va trong d6 R® 1a -C(Rf)3, trong d6 mot RflaReva

mdi Rf con lai doc 1ap doi vi moi lan xuat hién la Ci-salkyl.

10. Hop chét theo diém 9, trong d6 R°1a -OR?, trong d6 R* 1a H.

11. Hop chét theo diém 9, trong d6 Ci.salkyl dugc thé hoac khong dugc thé 1a metyl.
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RWO _N_ }ﬂéN
} aE _NE HN‘N/>—§_

12. Hop chit theo diém 9, trong d6 vong B 1a N hodc

L

13. Hop chét theo diém 1, trong do R' 1a

H H HO_~_% . HO K oY
,N N > 9
SO Sy
b O B
Z H N~
CL e 0 .
H H
N//\/©/N\”/\){ WN\ Nm/\}{ @W HO)/
\N (0] N~ (0] o) . ;
H ; O/
O :
H
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/
Ho_#Z
i~ Z{k
/
HO\/”\//%;%; 0 ; hodc :

14.}hmgchétdugcchontu:

o
~—
o / o

I-1; A
AT T I
I-3;
....... ZH;”@
~—
o) / ©
I-5;

150

1-2;
W@[z """ e
W/:: T N
e
I-4;

1-6;
~——
e} / o
1-8;
C\N\”/\/@a """" NHN/W
o / ©
1-10;
RW/“\/i::jii:Z ...... %>_<:iﬂr\Ti:]
[-12;



1-27;

,,,,, Y
ﬁ/ O
1-29;
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1-30;

\(\/@(& IIIII O>\—<\N:Nf\© M\(\/@(i} ‘‘‘‘‘‘ < NJ/\Q
H I / !
1-31; 1-32;

It YO
SO+t 2l b O
/ o N\l/\/@/ )

1-33; 1-34;
0 Ne
m\/\/@ """" NHW OQ'N?—I—QN’\'\"/\@
hoe Ho Z NN
I-35;
[-36;
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1-51;
o~ O
j\z N,NH
Ho Z | 0
1-53;
HO // N (6]
O
[-55;
HO // N (e}
(@]
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O, N~
O 4 N
QI.NMA
Z NN
[-48;
2 HJ

I-50;

0. N-
o
j\zNH N"
Ho Z S

1-52;



1-67;
0. N
HO. // N (6}
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HO” S o O /N\JN
QH-NH N=
N
| 0

HO™ Sy o ° Q'—
leH 1

o—< >

M

F30—<\:jN J ﬁ 2 m

1-66;

o~ 34

\ 7/
1NH
L0

DsC CDs

1-68;
0, Nx
OQ_NZ*\NE\@
o 2 1%
1-70



50661

155

155/161

O Nx
o j\zuu-NH N~
\0)5/6[;\] O
1-76

HO7/©[ ?‘20

I-78
%CQ O
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%GQ i TR
1-90;
Seae
{@l N {QQ A
NH m
V@Q e wz |

O N
/@2 Nm OQNZ—@NTN/H\@
0
Ch S e
I-95; 1-96; hodc
/QQ T

I-97.

15. Hop chét dugc chon tur:

\

R e

o, N- 0
0 % NA@ 0 m
N\
QNW QIMNH N-O
}\1 Ho. Z NN
, hoac .

AN

HO

16. Phuong phap diéu ché hop chit theo diém 1, bao gdm cac bude:
ghép cdp nguyeén li¢u ban dau c6 Cong thitc A voi chét phan tng chta R', bang

cach két hop nguyén liéu ban dAu va chit phan tmg chtra R', trong d6 R! bao gdm nhém
156



50661 157/161

ciu ndi-R6, vai chat xic tac kim loai chuyén tiep, bazo, va dung moi dé tao thanh san

phém dugc tao chic;

khir bao v& nhém amin ctia san pham duoc tao chire nay dé tao ra hop chat amin;

tao thanh lién két amit giita hop chit amin va ddi tac ghép cap chira axit dé tao

thanh hop chit chira amit;

trong d6 cong thirc A 1a

s

Cong thirc A;

san pham dugc tao chirc nay c6 cau trac thoa méan Cong thuc B

/
r—NHP(

(Ré-Cau néi 3 , NM(O
‘m RZ

Cong thirc B;

va dbi tac ghép cip chira axit nay co6 cAu trac thoa man Cong thuc C

Cong thire C;

va trong d6

X 1a halogen hodgc triflat;
PG 1a nhom bao v€ amin;

va mdi trong s6 vong B, L, R, R% R*, R®, m, n, va p la nhu dugc néu trong diém

17. Hop chét theo diém 1, trong d6 cau ndi cia nhém cdu ndi-R® 1a R? trong d6 R* 1a

nhém Cz alkyl, alkenyl, hodc alkynyl dugc thé hodc khong dugc thé; nhém Cs alkyl duge

thé hoic khong duoc thé; nhom béo C3 duge thé hodc khong duoc thé bao gém nhom

alkenyl hodc alkynyl dugc thé hoic khong dugc thé; nhém Cy alkyl duge thé hozc khong
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dugc thé; hoic nhom béo Cs duge thé hodc khong dugc thé bao gém nhém alkenyl hodc

alkynyl dugc thé hodc khong duoc thé.

18. Hop chét c6 cong thirc

HO,L Z

hodc mudi dugc dung cia no.

19. Hop chéat ma 1a:

HO, FZ

hodc mudi dugc dung cia nd; va

it nhat mot ta duoc.

21. Duogc phém theo diém 20, trong d6 duoc phém nay con chtra chét tri liéu dugc chon
tr aminosalixylat, nambumeton, naproxen, oxaprozin, piroxicam, salsalat, sulindac,
tolmetin, mercaptopurin, dexamethason, hydrocortison, prednison, methylprednisolon,
prednisolon, globulin khang té bao lympho, globulin khang té bao tuyén trc, azacytidin,
decitabin, mechlorothamin, xyclophosphamit, ifosfamit, melphalan, chlorambucil,
busulfan, carmustin, methotrexat, fluorouracil, cytosin arbinosit, thioguanin,

azathioprin, vinblastin, vincristin, paclitaxel, colchicin, actinomycin D, daunorubicin,
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bleomycin, L-asparaginaza, cisplatin, carboplatin, amino glutethimit, formestan,
anastrozol, hydroxyprogesteron caproat, medroxyprogesteron, tamoxifen, ipilimumab,
nivolumab, lambrolizumab, pembrolizumab, elotuzumab, lirilumab, urelumab,
axicabtagen ciloleucel, tisagenlecleucel, interferon-a, interferon-vy, interleukin-2, GM-
CSF, bortezomib, carfilzomib, marizomib, ibrutinib, palbociclib, afatinib, erlotinib,
gefitinib, lapatinib, osimertinib, vandetinib, trametinib, dabrafenib, sorafenib,
vemurafenib, axitinib, lenvatinib, nintedanib, pazopanib, bosutinib, dasatinib, imatinib,
nilotinib, gilteritinib, quizartinib, idelalisib, fostamatinib, ruxolitinib, fedratinib,
morphin, fentanyl, hydromorphon, oxycodon, codein, axetaminophen, hydrocodon,
buprenorphin, tramadol, venlafaxin, flupirtin, meperidin, pentazocin, dextromoramit,
dipipanon, amikacin, gentamicin, kanamycin, neomycin, netilmicin, tobramycin,
paromycin, ertapenem, doripenem, imipenem, cilastatin, meropenem, cefadroxil,
cefazolin, cefalotin, cephalexin, cefaclor, cefamandol, cefoxitin, cefprozil, cefuroxim,
cefixim, cefdinir, cefditoren, cefoperazon, cefotaxim, cefpodoxim, ceftazidim,
ceftibuten, ceftizoxim, cefiriaxon, cefepim, cefobiprol, teicoplanin, vancomycin,
telavancin, clindamycin, incomysin, daptomycin, azithromycin, clarithromycin,
dirithromycin,  erythromycin, roxithromycin, troleandomycin,  telithromycin,
spectinomycin, aztreonam, furazolidon, nitrofurantoin, amoxicillin, ampicillin,
azlocillin, carbenicillin, cloxacillin, dicloxacillin, flucloxacillin, mezlocillin,
methicillin, nafcillin, oxacillin, penicillin G, penicillin V, piperacillin, temocillin,
ticarcillin, amoxicillin/clavulanat, ampicillin/sulbactam, piperacillin/tazobactam,
ticarcillin/clavulanat, bacitracin, colistin, polymyxin B, ciprofloxacin, enoxacin,
gatifloxacin, levofloxacin, lomefloxacin, moxifloxacin, axit nalidixic, norfloxacin,
ofloxacin, trovafloxacin, grepafloxacin, sparfloxacin, temafloxacin, mafenit,
sulfonamidochrysoidin, sulfacetamit, sulfadiazin, bac sulfadiazin, sulfamethizol,
sulfamethoxazol, sulfanilimit, sulfasalazin, sulfisoxazol, trimethoprim, trimethoprim-
sulfamethoxaxzol, demeclocyclin, doxycyclin, minocyclin, oxytetracyclin, tetracyclin,
clofazimin, dapson, capreomycin, cycloserin, ethambutol, ethionamit, isoniazid,
pyrazinamit, rifampicin (rifampin), rifabutin, rifapentin, streptomycin, arsphenamin,
chloramphenicol, fosfomycin, axit fusidic, linezolid, metronidazol, mupirocin,
platensimycin, quinuprisin/dalfopristin, rifaximin, thiamphenicol, tigecyclin, timidazol,

infliximab, adalimumab, golimumab, certolizumab, rituximab, tocilizumab, anakinra,
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pidilizumab, ixekizumab, brodalumab, ofatumumab, sirukumab, clenoliximab,
clazakiumab, fezakinumab, fletikumab, mavrilimumab, ocrelizumab, sarilumab,
secukinumab, toralizumab, zanolimumab, warfarin, acenocoumarol, phenprocoumon,
atromentin, phenindion, heparin, fondaparinux, idraparinux, rivaroxaban, apixaban,
hirudin, lepirudin, bivalirudin, argatrobam, dabigatran, ximelagatran, batroxobin,
hementin, budesonit, mesalamin, olsalazin, balsalazit, rofecoxib, celecoxib, diclofenac,
etodolac, famotidin, fenoprofen, flurbiprofen, ketoprofen, ketorolac, ibuprofen,
indomethacin, meclofenamat, axit mefenamic, meloxicam, cyclosporin, sirolimus,

tacrolimus, mycophenolat, mycophenolat mofetil, va két hop bt ky cuia chung.

22. Hop chét c6 cong thitc

QHNH\I‘\J/H\@

N
HO  F# o

hodc mubi dugc dung ctia né dé sir dung trong diéu tri bénh & dbi tugng trong d6 bénh
nay la bénh lién quan dén protein 1 kinaza twong tac thu thé (RIP1), ma dugc chon tir
bénh viém ctiing khép dbt séng, viém khép dang thép, viém da co dia, bénh vay nén, va
két hop bit ky cuia chung.

23. Hop chét c6 cong thire

hoic mudi dugc dung ciia né dé st dung trong didu tri bénh & d6i tuong trong d6 bénh

b

nay la bénh li€n quan dén protein 1 kinaza twong tac thu thé (RIP1), ma la bénh viém
cung khop dbt séng.

24. Hop chét c6 cong thic
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OQ ”NH m

HO Z# ?\1

hodc mudi duoc dung ctiia nod dé su dung trong diéu tri bénh & dbi tuong trong do6 bénh

ndy 12 bénh lién quan dén protein 1 kinaza tuong téc thu thé (RIP1), ma la bénh viém

NB<eta

hodc mudi dugc dung ciia n6 dé sir dung trong diu tri bénh & dbi twong trong d6 bénh

khép dang thap.

25. Hop chét c6 cong thirc

S

nay 1a bénh lién quan dén protein 1 kinaza twong tc thu thé (RIP1), ma 1a bénh viém da

NB<eta

hogic mudi duoc dung ctia n6 dé sir dung trong diéu tri bénh & doi twgng trong d6 bénh

co dia.

26. Hop chat ¢6 cong thirc

S

nay 12 bénh lién quan dén protein 1 kinaza tuong tac thu thé (RIP1), ma 1 bénh vay nén.

27. Duoc pham, chira hop chét c6 cong thic:

1Sy A s
O ~
\
QHIIN N/N H
H

N
HO  Z# o

va it nhat mot ta dugc.
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