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(54) HOP CHAT BE PIEU TRI BENH DO KY SINH TRUNG VA DUQC PHAM
CHUA HOP CHAT NAY

(57) Sang ché dé xuét cac hop chat c6 tac dung diéu tri cac bénh ky sinh trung khac nhau.

Cac hop chat nay, cung nhu mudi duoc dung cua ching c6 thé dugc diéu ché trong cac

dugce pham, cac ché pham tha y va c6 thé duoc st dung trong viéc diéu tri va/hoic phong

ngira cac bénh 1ay lan qua ky sinh tring, bao gdm bénh sdt rét va bénh Cryptosporidiosis.

Sang ché con dé xuét duoc pham chira hop chit néu trén.
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Linh vue ky thuat dwoce dé cap

Linh vuc k¥ thuét ciia sang ché ¢6 lién quan dén hop chat hiru dung dé didu tri

c4c bénh ky sinh tring khac nhau — dic biét 12 bénh st rét va bénh Cryptosporidiosis.
Tinh trang k§ thuit ciia sang ché

Bénh sbt rét 1 bénh 14y nhiém qua vecto gdy ra béi ky sinh tring nguyén sinh
va phd bién trong cic ving nhiét d6i va can nhiét déi, bao gdm cac ving & chau My,
chau A va chau Phi. Trong nam loai ky sinh tring Plasmodium ¢6 thé nhiém cho nguoi
(P. falciparum, P. vivax, P. ovale, P. malariae, va P. knowlesi), cic dang nghiém trong
nhét ctia bénh gay ra béi P. falciparum va P. vivax. Ngoai ra, mot s6 loai ky sinh tring
Plasmodium gy nhiém 1én cac dong vat c6 vii khong phai 1a ngudi. Vi du, P. berghei,
P. chabaudi, P. vinckei, va P. yoelii, ¢ thé gy ra bénh st rét & mot sd dong vat gam

nham.

Khoang 515 triéu ngudi chiu anh hudng béi bénh sét rét mdi nim, va khoang tir
1 dén 3 triu trong nhitng ngudi ndy chét vi bénh st rét. Phan 16n cac thude chdng bénh
s6t rét hién nay c6 muc tiéu 13 giai doan trong mau nhan 1én vo tinh, ma & d6 ky sinh
tring séng trong hdng ciu. Ngay ca trong giai doan ldy truyén va trong gan, ky sinh
tring khong gy ra céc triéu ching cia bénh st rét, do vay viéc phong ngira va céc
thube ngan can su lay truyén 1a cAn thiét dé cha dong ngan can dich bénh va bao vé céc
quén thé d& bi tén thwong. Sy bao v¢€ hién tai cua céac thudc chéng sbt rét dugc phé
chuan, nhu cloroquin, atovaquon, pyrimetamin, va sulfadoxin, bi gi¢i han vao chi mot
vai muc tiéu trong ky sinh tring gy bénh sdt rét & ngudi, va su khang rong ngay gia
tang v6i cac thude hién nay dang thuc ddy su phat trién cua céc chat chéng bénh sbt rét

mai ¢6 cac muc ti€u sinh hoc méi.

Bénh Cryptosporidiosis 1a bénh ky sinh trung khac va dugc gy ra boi
Cryptosporidium, 1a mot chi ctia ky sinh trung nguyén sinh thudc nganh Apicomplexa.
Bénh Cryptosporidiosis thuong dugc gy ra boi cac ky sinh trung ndi bao thudc nganh
Apicomplexa 1a C. parvum va C. hominis. Bénh nay con duoc gay ra boi C. canis, C.

felis, C. meleagridis, va C. muris. Bénh Cryptosporidiosis tac dong dén rudt hodi cua
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rudt non v c6 thé tac dong dén duong ho hip cia ca ca thé c¢6 du kha nang mién dich
14n cé thé bi suy giam mién dich. Bénh Cryptosporidiosis 1a mt trong cdc bénh lay
truyén qua nude phd bién va dugc tim thiy trén toan thé gidi. Bénh nay con c6 thé lay
truyén cho cidc dong vat khéc, bao gém gia sdc, cuu, lon, ngua, dé, va tic ke.
Nitazoxanid 14 thudc tiéu chuén hién nay cho bénh Cryptosporidiosis, nhung thubc nay
chi thé hién hidu qua mdt phan & tré em va khong c6 hidu qua hon so véi gid duoc &
bénh nhan AIDS.

Ban chit ky thut ciia sang ché

Sang ché dé cap dén cac hop chét, duoc phim dé didu tri va ngan chin cac bénh
ky sinh triing bao gdm bénh sdt rét va bénh do Cryptosporidium bang cach bao gom/str

dung hop chit nhu duge mo ta trén day hodc & noi khac trong day.

Theo mét s6 phuong an, cac dugce phém nay duogc diéu ché dudi dang ché phém

thé y dé sir dung cho céc ddi twong khong phai 1a ngudi.

Céc hop chét nay c6 thé c6 cong thire (I):

R NH
X )
\/ \|Z7 T .

R3 R5

Ry tuy y 1a aryl hodc heteroaryl dugc thé;
R» tuy v 1a alkoxy, xycloalkoxy hodc heteroxyclyl dugc thé;
R3 1a hydro, hodc —CH>—X;

R4 vaRs ddc 14p 1a hydro, —X, hodac —CH>—X, R4 vaRs co thé cung nhau tao thanh
vong dung hop 5 hodc 6 canh, va it nhat mot trong s6 R4 va Rs khong phai 1a hydro;

Res va R7 dbc 1ap 1a hydro hodc R; va
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mdi 14n xuét hién, z; dén zg doc 14p dwge chon tir CH hodic N; trong d6

mdi 14n xudt hién, —X doc 1ap duoc chon tir -OH, —OR, —S(O)R, —S(O):R, —
N(R)-S(0):R, =S(0)2-N(R)(R), -S(O)~NHR, -N(R)-C(0)-R hoic -N(R)(R); va

R dbc 14p 1a C1-Cr2 alkyl duoc thé tity v, tai mdi 1an xuét hién;

hodc mubi duge dung ctia n6, mdi 1an xuét hién, —X c6 thé doc 1ap dugc chon tir
—OH -NH; hoic -N(R)(R). Theo mdt s& phwong 4n, nhém —X trong Ra va/hoidc Rs (bao
gém nhém —X khi R4 va/hodc Rs 1a —CH>—X) ¢c6 thé duogc chon tir —OH, NHa, hodc —
N(R)(R). Ngoai ra, mdi 1an xuét hién, R c6 thé doc 1ap dugc chon tir Ci.4 hydrocacbon
mach théng hodc mach nhanh.

Theo mét sé phuong 4n, mdi Re va Ry 14 hydro. Theo mdt s6 phuong 4n, R4 va
Rs c6 thé 1a cung nhém chirc dugce chon tir —X hodc —CH>—X (vi dy, R4 1a—OH va Rs 1a
—OH, R4 1a—NH; va Rs 1a —NH», R4 1a —OCH3 va Rs 1a —OCHs, v.v...). Theo cac phuong
an khac, Rs 1a hydro va R4 1a —X, hodc —(CH2)—X. Theo céc phuong 4n khac, R4 1a hydro
va Rs 1a =X, hodic (CHz)—X. Theo mét sé phuong 4n, R4 va Rs doc 1ap duge chon tir —
OH va —OR va R4 va Rs cing nhau tao thanh vong dung hop 6 canh. Theo mét sd
phwong 4n, Re 1a C1.4 hydrocacbon mach thing hoic mach nhanh. Theo céc phuong 4n
khac, Rs 12 hydro. R; ¢6 thé 1a Ce aryl hodc heteroaryl dwgc thé tiy ¥ (vi du, phenyl,
flophenyl, diflophenyl, pyridyl, v.v...). Theo mdt s& phwong 4n, R, 1a C1.4 alkoxy mach
thing hodc mach nhéanh (vi du, metoxy, etoxy, propoxy, isopropoxy, v.v...). Theo mot
s6 phuong an, R 14 Ci.4 alkoxy mach thang hoic mach nhanh dugc thé biang mot hoic
nhiéu F (vi du,—OCF3, —OCHF, hoac —OCHzF). Theo cac phuong 4n khac, Rz 1a Cs.6
heteroxyclyl (vi du, aziridinyl, oxiranyl, thiiranyl, oxetanyl, azetidnyl, thietanyl,
diazetidinyl, dioxetanyl, dithietanyl, pyrolidinyl, tetrahydrofuranyl, imidazolyl,
pyrazolyl, oxazolyl, v.v...). Theo c4dc phuong an dugc wu tién, R, 1a oxetanyl hodc
azetidinyl. Theo cac phuong an khéc, Rz 1a Cs6 xycloalkoxy (vi du, xyclopropoxy).
Theo mot sb phuong 4n, R; 1a -CH>—X va —X 1a N(R)(R).

MBOi trong sb tir z1 dén zg ¢6 thé 1a CH. Theo mot s6 phwong an, mét trong tir z;
dén 74 14 N va con lai 1a CH. Theo mot s6 phwong an, mot trong tir zs dén zg 1a N va con
lai 1a CH. Theo mot ) phuong én, mdi z1 va z4 13 N va mdi z3 va z» 14 CH. Theo mot

sO phuong an, moi zs va z7 1a N va moi ze va zg 1a CH.

_4-
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Céc tam lap thé bat ky trong cAu trac cta cong thic (I) c6 thé co trong cAu hinh,

hoic ¢6 mit duéi dang hdn hop raxemat cia mdi tim 13p thé (vi du, cac ddng phan lap

thé, cac ddng phan khong dbi quang, v.v...). Theo mdt s& phuong 4n, cac hop chét c6

cong thue (I11):

\
—N Rz
y, ", -‘S R
‘ 4
T
R\\3 R6 R5

Theo mot sé phuong 4n, cac hop chét ¢6 cong thire (IIb):

R2
R O}/NH

/

Theo cac phuong an khéc, cac hop chét c6 cong thirc (I1a):

(1D

(ITb)
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Ri O _-NH

A Y (ITa)
//,,,’,'l S R4
N
R3 R6 R5
Hop chét c6 thé con c6 cong thire (I11):
R2

(1I1)

trong d6 lién két “nét dit” c6 thé 1a lién két don hogc lién két doi;
R thy ¥ 13 aryl hodic heteroaryl dugc thé;

R tuy y 1a alkoxy, xycloalkoxy hodc heteroxyclyl dugc thé;

R3 1a hydro hodc -CHx—X;

Rs va R7 doc 1ap 1a hydro hodc R; va

mdi 14n xuét hién, z1 dén zs doc 1ap duogc chon tir CH hodc N; trong do6
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mbi 1an xuét hién, —X ddc 1ap duoc chon tir —OH, —OR, —S(O)R, —S(O)R, —
N(R)-S(O)%R, —S(0)2-N(R)(R), -S(0)>~NHR, -N(R)-C(O)-R hozc ~N(R)(R); va

mdi 1an xuét hién, R ddc lap 1a C1-Cr2 alkyl;

v6i didu kién 1 trong trudong hop Re 13 hydro, Rs 13 -CH,-N(R)(R) va lién két
“nét dat” néu trén 1a lién két d6i. Theo mot sd phuong 4n, lién két "nét dat" 13 lién két
ddi. Theo cac phuong an khéc, lién két “nét dirt” 1a lién két don. Mdi 1an xut hién, —X
c6 thé doc 1ap duoc chon tir —OH —NH; hodc ~N(R)(R). Ngoai ra, mdi 14n xut hién, R

¢6 thé doc 1ap dugc chon tir Ci.4 hydrocacbon mach thang hoc mach nhénh.

M&i trong sb tir z1 dén zg c6 thé 1a CH. Theo mdt s6 phuong 4n, mot trong tir z;
dén 74 14 N va con lai 1a CH. Theo mot s6 phwong 4n, mot trong tir zs &én zg 1A N va con
lai 1a CH. Theo mét s6 phuong 4n, mdi z1 va z4 1a N va mdi z3 va 7y 13 CH. Theo mot

s6 phuong 4n, mdi zs va z7 1a N va mdi zs va zg 1a CH.

Theo mdt s6 phuong 4n, mdi Re va Ry 1a hydro. Theo mot s& phuong 4n, Re 12
alkyl thdp (vi du, metyl, etyl, v.v...). Theo mot sd phuong 4n, Re 12 Ci1.4 hydrocacbon
mach thing hodc mach nhanh. Theo cac phuong 4n khac, Re 12 hydro. Ri ¢6 thé 1a Ce
aryl hodc heteroaryl dugc thé tiy y(vi du, phenyl, flophenyl, diflophenyl, pyridyl,
v.v...). Theo mot sb phuong an, R 1 C1.4 alkoxy mach thang hodc mach nhanh (vi du,
metoxy, etoxy, propoxy, iSopropoxy, v.v...). Theo mot s6 phuong 4n, R; 1a C14 alkoxy
mach théng hoac mach nhanh dugc thé béng mot hodc nhiéu F (vi dy,—OCF3, -OCHF>,
hoic —OCH;F). Theo cac phuong an khéac, Rz 1a Cs.6 heteroxyclyl (vi du, aziridinyl,
oxiranyl, thiiranyl, oxetanyl, azetidnyl, thietanyl, diazetidinyl, dioxetanyl, dithietanyl,
pyrolidinyl, tetrahydrofuranyl, imidazolyl, pyrazolyl, oxazolyl, v.v...). Theo cac
phuong an duge uvu tién, Ry 1a oxetanyl hodc azetidinyl. Theo cac phuong an khéc, Ry

1a Cs.6 xycloalkoxy (vi du, xyclopropoxy).

Theo mot s6 phuong an, hop chéit nay c6 thé c6 cong thirc (IV):
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R4

/

Iv)

Theo mdt s6 phuong 4n, hop chit nay 1 hop chat bat ky trong cac hop chét tir

E1 dén E38 trong dang mudi duge dung ciia ching.

Hop chét bét ky trong cac hop chit duge md ta trén day co thé duoc sir dung
trong cac duge phdm. Theo mot s6 phuong 4n, duge phdm nay c6 thé chira ta duge duoc

dung va hop chét ¢ cong thire (I):

R NH
X s I
\( 8\|Z7 \Nr . M

R3 R5

R; tuy ¥ 1a aryl hodc heteroaryl dugc thé;
R, tiy v 12 alkoxy, xycloalkoxy hodc heteroxyclyl dugc thé;
R3 1a hydro, hodc —-CH»—X;

R4 va Rs doc 14p 1a hydro, —X, hodc —CH>—X, R4 va Rs ¢6 thé cung nhau tao thanh
vong dung hop 5 hodc 6 canh, va it nhét mot trong s Rs va Rs khong phai 12 hydro;
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Rs va R7 doc 18p 1a hydro hodc R; va
mdi 14n xut hién, z1 dén zg ddc 1ap duge chon tir CH hoic N; trong d6

mdi 14n xuit hién, —X doc 1ap dugc chon tai tir —OH, —OR, —S(O)R, —S(O)2R, —
N(R)-S(0O)2R, —=S(0)>-N(R)(R), -S(0)>-NHR, —-N(R)-C(O)-R hodc -N(R)(R); va

R doc 1ap 1a C1-Ci2 alkyl duoc thé tuy vy, tai mdi 14n xuét hién;

hodc mudi duge dung ciia nd, mdi 14n xuét hién, —X c6 thé doc 1ap duge chon tir
—OH —NH; hogic ~N(R)(R). Theo mdt s& phuong 4n, nhém —X trong R4 va/hodc Rs (bao
gdm nhém —X khi R va/hodc Rs 12 -CHz-X) ¢6 thé dugce chon tir —OH, NHz, hodc —

N(R)(R). Ngoai ra, mdi lan xuét hién, R c6 thé doc 1ap duge chon tir Ci.4 hydrocacbon
mach thing hoic mach nhanh.

Theo mot sé phuong 4n, duge pham nay c6 thé chua ta duge duoc dung va hop

chét c6 cong thic (I11):

(I10)

trong d6 lién két “nét dut” c6 thé 1a lién két don hodc lién két doi;
R tuy ¥ 1a aryl hodc heteroaryl dugc thé:

R» tuy v 1a alkoxy, xycloalkoxy hodc heteroxyclyl dugc thé;

R3 14 hydro hodc —CH»—X;

Res va Ry doc 1ap 1a hydro hodc R; va
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moi 1an xuat hién, z; dén zg doc 14p dugce chon tir CH hodc N; trong do

mdi 1an xuit hién, —X ddc 1ap dugc chon tr —OH, —OR, —S(O)R, —S(O)2R, —
N(R)-S(0O):R, =S(0)-N(R)(R), -S(O)-NHR, —N(R)-C(O)-R hodc -N(R)(R); va

R doc lap 1a C1-C1z alkyl, tai mdi 1an xuét hién;

v6i didu kién 12 trong trudng hop Re 12 hydro, Rs 1a <CH>-N(R)(R) va lién két
“nét dat” néu trén 13 lién két d6i. Theo mot sd phwong 4n, lién két “nét dut” 12 lien két
d6i. Theo cdc phuong 4n khéc, lién két “nét dut” 1 lién két don. M&i 1an xuat hién, —X
c¢6 thé doc lap duoc chon tir —OH —NH> hodc —N(R)(R). Ngoai ra, mdi 1an xuét hién, R
¢6 thé doc 1ap duoc chon tir Ci-4 hydrocacbon mach thing hoic mach nhanh. Theo mot
sd phuong 4n, hop chét nay c6 mit trong dugc pham véi lugng ¢ hiéu qua. Vi dy, hop
chit ndy c6 thé c6 mit véi lugng c6 hiéu qua @8 didu tri hodc phong ngira bénh sbt rét.
Theo mot sb phuong 4n, hop chét nay co thé c6 mit véi lugng c6 hiéu qua dé diéu tri
hodic phong ngira bénh gay ra do ky sinh trung tir chi Cryptosporidium (vi dy, bénh
Cryptosporidiosis). Theo mét s6 phuong 4n, dugc phdm nay c6 thé dugc déu ché dé

didu tri bénh sdt rét va bénh Cryptosporidiosis.

Sang ché con md ta phuong phép diéu tri hoic phong nglra bénh c6 lién quan
cho dbi twgng. Theo mot s6 phuong 4n, phuong phap diéu tri hodc phong ngira bénh ky
sinh trung cho ddi twong, bao gbdm buéc cho db6i tuong ding lugng c6 hiéu qua cta hop
chat bat ky duoc dé cap & day. Theo mot sd phuong 4n, lugng c6 hiéu qua cua hop chét

dugc diéu ché trong dugc pham (vi du, ché phim tha y, v.v...).

Bénh ky sinh trung cd thé 12 bénh sbt rét. Theo mot s phuong én, bénh st rét
14 bénh st rét khang thude (vi du, bénh s6t rét khang chloroquin, quinin, prymethamin,
sulfadoxin, mefloquin, artemet, lumefantrin, artesunat, amodiaquin,
dihydroartemisinin, piperaquin, proguanil, doxyxyclin, clindamycin, artemisinin,
atovaquon, hodc su két hop bat ky ctia cac thudc nay, v.v...). Theo mdt sd phuong 4n,
bénh sdt rét 1a bénh sdt rét giai doan trong méau. Theo mot s6 phuong 4n, bénh s6t rét 1a
bénh sbt rét giai doan lay truyén. Theo mot s6 phuong 4n, bénh sOt rét 1a bénh st rét
giai doan trong gan. Theo mdt s6 phuong 4n, ddi tugng bi nhiém ky sinh trung gy bénh
s6t rét va viée diéu tri néu trén ngin cén sy lan rong cla viéc nhiém trung néu trén tir

gan. Theo mot sd phuong an, bénh sbt rét duge mang boi loai mudi duogc chon tir P.

-10-
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falciparum, P. vivax, P. ovale, P. malariae, P. knowlesi, P. berghei, P. chabaudi, P.
vinckei, hoic P. yoelii. Theo céc phuong an duoc wu tién, lodi mudi nay 1a P. falciparum

(dc biét khi dbi twong 12 ngudi).

Bénh ky sinh trung c6 thé 1a bénh Cryptosporidiosis. Theo mot s& phuong 4n,

bénh Cryptosporidiosis dugc mang boi C. parvum.

Theo mét s6 phuong 4n, d6i twong 13 ngudi. Theo cdc phuong an khac, d6i tuong
khong phai 1a nguoi (vi du, duge phém duoc diéu ché dudi dang ché phém thu y). Theo
mdt s& phuong 4n, d6i twong 1a chudt nhét, chudt cong, tho, linh truong khong phai

nguoi, than lan, tac ke, bo, bo con, clru, ctru con, ngyra, ngya con, lon, hodc lon con.

Céac khia canh trén day va céac khia canh khac theo sang ché s& tré 16n rd rang dbi
v6i ngudi ¢6 hiéu biét trung binh v& linh vuc k¥ thuét nay tir phan mo ta chi tiét sau
day, ma don gian 1a ¢6 muc dich mo ta, cac phuong thirc khic nhau dé thuc hién sang
ché. Khi duoc thuc hién, sang ché c6 thé c6 thém céc khia canh rd rang khac, tat ca cac
khia canh nay thi khong nim ngoai pham vi cta yéu cau bao ho. Theo d6, phan mb ta

nay thuc chit 1a chi dé md ta ma khong c6 muc dich 1am gi¢i han.
MO ta chi tiét sang ché
Dinh nghia

Nén hiéu 1a thuat ngit duge st dung & day c6 muc dich md ta cac phuong 4n cu
thé, va khong c6 muc dich gi¢i han pham vi cua yéu ciu bao hd. Ngoai ra, mic du cic
phuong phap va vét liéu tuong tu hodc twong duong v6i cdc phuong phap va vat licu
duoc mod ta & diy co thé duoc sir dung trong khi thyc hién hodc thir nghiém sang ché,

nhung bay gid cac phuong phap va cac vat liéu duge vu tién s€ duge md ta & phén nay.

Thuéat ngit “axyl” dugc st dung & day, thé hién cho hydro hozc nhém alkyl, nhu
duoc x4c dinh & day, duoc gin vao nhém nguyén tix gbc thong qua nhém carbonyl, nhu
dugc xac dinh & day, va dugc minh hoa bdi formyl (nhu 13, nhém carboxyaldehyt),
axetyl, trifloaxetyl, propionyl, va butanoyl. Cac nhom axyl khong dugc thé dién hinh
chtra tir 1 dén 6, tir 1 d@én 11, hodc tr 1 dén 21 cacbon. Theo mdt sb phuong &n, nhom

alkyl con duoc thé boi 1, 2, 3, hoic 4 phén tt thé nhu dugc mé ta & day.

-11-
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Nhu dugce sit dung & day, thuat ngtt “alkyl” ban than n6 hodc két hop véi cac
nhom khac, dé cap dén géc hydrocacbon béo no hoa tri mgt mach théng hoac mach
nhénh c6 tir 1 dén 20 nguyén tir cacbon (vi du, tir 1 dén 16 nguyén tir cacbon, tir 1 dén
12 nguyén tr cacbon, tir 1 dén 10 nguyén tir cacbon, hodc tir 1 dén 6 nguyén tir cacbon,

V.V...).

Thuat ngit “alkylen” nhu dugc st dung & day, thé hién cho nhém hydrocacbon
hoa tri hai no ¢c6 nguén géc ttr hydrocacbon no mach thing hodc mach nhanh c6 su loai
b6 hai nguyén tir hydro, va dugc minh hoa bdi metylen, etylen, va isopropylen. Theo
mot sb phuong 4n, alkylen c6 thé con duoc thé boi 1, 2, 3, hodc 4 nhém thé giéng nhu

duoc xac dinh & day cho nhém alkyl.

~,

Nhu dugc st dung & ddy, thuat ngit “alkenyl” ban than n6 hodc két hop véi céac
nhom khac, dé cap dén géc hydrocacbon mach théng hodc mach nhanh cé lién két

olefin.

Thuét ngit “amino” nhu dugc sir dung & day, thé hién cho -N(RY"),, trong d6
mdi RN! doc 1ap 1a H, OH, NO,, N(RN?);, SO,0RM2, SO,R™, SOR™?, nhém bao v¢ N,
alkyl, alkenyl, alkynyl, alkoxy, aryl, alkaryl, xycloalkyl, alkxycloalkyl, carboxyalkyl
(vi dy, tuy y dugc thé bai nhom bao vé O, nhu cadc nhoém arylalkoxycarbonyl duoc thé
tuy y hodc nhém bét ky duoc md ta & dy), sulfoalkyl, axyl (vi du, axetyl, trifloaxetyl,
hodc cac axyl khac duge md ta & day), alkoxycarbonylalkyl (vi dy, tiy y duoc thé boi
nhém bao vé O, nhu cac nhém arylalkoxycarbonyl dugc thé tiy y hozc nhém bét ky
duoc md ta & day), heteroxyclyl (vi duy, heteroaryl), hodc heteroxyclylalkyl (vi du,
heteroarylalkyl), trong d6 tirng nhém c¢6 RN trén déy c6 thé tuy y dugc thé, nhu dugc
xé4c dinh & day cho mdi nhom; hodc hai RN két hop v6i nhau dé tao thanh heteroxyclyl
hodc nhom bao vé N, va trong d6 mdi RN doc 1ap 1a H, alkyl, hodc aryl. Nhém amino
¢6 thé 13 amino khong duge thé (nhu 13, -NH>) hodc amino dugc thé (nhw 13, -N(RN")).
Theo mdt phuong 4n duge uu tién, amino 1a —NH> hogc -NHRN!, trong d6 RN dac 1ap
12 OH, NO3, NHz, NRM?;, SO,0RN?, SO2RMN2, SORM, alkyl, carboxyalkyl, sulfoalkyl,
axyl (vi du, axetyl, trifloaxetyl, hodc cac axyl khdc dugc mé ta & day),
alkoxycarbonylalkyl (vi dy, t-butoxycarbonylalkyl) hogc aryl, va mdi RN ¢6 thé 13 H,
Ci-20 alkyl (vi dy, C1.6 alkyl), hodc Ce-10 aryl.
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Thuat ngir “aryl” dé cap dén gdc vong don hodc vong da thom c6 tir 6 dén 12
nguyén tir cacbon va co it nhét mot vong thom. Vi du ctia cdc nhém nay bao gdm, nhung
khong bi giéi han &, phenyl, naphthyl, 1,2,34-tetrahydronaphthalyl, 1,2~
dihydronaphthalyl, indanyl, va 1H-indenyl.

Nhém “arylalkyl”, nhu duge st dung & day, thé hién cho nhém aryl nhu duge
xé4c dinh & ddy, duge gin vao nhom nguyén ti gbc thong qua nhom alkylen nhu dugce
xéc dinh & day. Céc nhém arylalkyl khong dugc thé dién hinh c6 tir 7 dén 30 cacbon (vi
du, tir 7 dén 16 hodc tir 7 dén 20 cacbon, nhu Ce.10 aryl C1. alkyl, Ce.10 aryl Ci-10 alkyl,
hoic Ce.10 aryl C1.20 alkyl). Theo mot s6 phuong én, mdi alkylen va aryl ¢6 thé con duge

thé boi 1, 2, 3, hoic 4 nhém thé nhu duogc xac dinh & day cho cac nhom twong Gng.

Cac nhom alkyl, carboxyclic, va aryl nay ¢ thé dugc thé hodc khong dugc thé.
Khi dugc thé, thuong s& co, vi dy, tir 1 dén 4 phan tir thé. Cac phén tir thé nay c6 thé
ty ¥ tao thanh vong v6i nhém alkyl, carboxyclic, hodc aryl tiy thuge vao nhom ma
chung dugc két nbi. Cac phan tir thé nay c6 thé bao gbm, vi du: cc nhém chira cacbon
nhu alkyl, aryl, arylalkyl (vi dy, phenyl dugc thé va khong duge thé, benzyl dugc thé
va khong dugc thé); cac nguyén ti halogen va cic nhom chira halogen nhu haloalkyl
(vi du, triflometyl); cdc nhém chtra oxy nhu cac ruou (vi du, hydroxyl, hydroxyalkyl,
aryl(hydroxyl)alkyl), cac ete (vi du, alkoxy, xycloalkoxy, aryloxy, alkoxyalkyl,
aryloxyalkyl, tdt hon nita 13, vi du, metoxy, etoxy, propoxy, isSopropoxy, Xyclopropoxy,
v.v...), cac aldehyt (vi du, carboxaldehyt), cic keton (vi du, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylalkylcarbonyl, arylcarbonylalkyl), cac axit (vi du,
carboxy, carboxyalkyl), cac dan xuit cua axit nhu céc este (vi du, alkoxycarbonyl,
alkoxycarbonylalkyl, alkylcarbonyloxy, alkylcarbonyloxyalkyl), cac amit (vi du,
aminocarbonyl, mono- hogc di-alkylaminocarbonyl, aminocarbonylalkyl, mono- hodc
di-alkylaminocarbonylalkyl,  arylaminocarbonyl), ~cac  carbamat (Vi du,
alkoxycarbonylamino, aryloxycarbonylamino, aminocarbonyloxy, mono- hodc di-
alkylaminocarbonyloxy, arylminocarbonloxy) va cac ure (vi dy, mono- hoac di-
alkylaminocarbonylamino hodc arylaminocarbonylamino); cac nhom chira nito nhu cac
amin (vi du, amino, mono- hodc di-alkylamino, aminoalkyl, mono- hodc di-
alkylaminoalkyl), cdc azit, cac nitril (vi du, xyano, xyanoalkyl), nitro; cac nhom chura

luu huynh nhu thiol, thioete, sulfoxit va sulfon (vi du, alkylthio, alkylsulfinyl,
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alkylsulfonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, arylthio,
arysulfinyl, arysulfonyl, arythioalkyl, arylsulfinylalkyl, arylsulfonylalkyl); cac nhém
heteroxyclyl heteroalkyl, va cac nhém di vong chira mot hoac nhiéu nguyén tir khac
loai, (vi du, thienyl, furanyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, oxadiazolyl, thiadiazolyl, aziridinyl, azetidinyl, pyrolidinyl, pyrolinyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, tetrahydrofuranyl, pyranyl, pyronyl,
pyridyl, pyrazinyl, pyridazinyl, piperidyl, hexahydroazepinyl, piperazinyl,
morpholinyl, thianaphthyl, benzofuranyl, isobenzofuranyl, indolyl, oxyindolyl,
isoindolyl, indazolyl, indolinyl, 7-azaindolyl, benzopyranyl, coumarinyl,
isocoumarinyl, quinolinyl, isoquinolinyl, naphthridinyl, cinnolinyl, quinazolinyl,
pyridopyridyl, benzoxazinyl, quinoxalinyl, chromenyl, chromanyl, isochromanyl,

phthalazinyl va carbolinyl).

Thuét nglt “azido” thé hién cho nhém —N3, ma con duge thé hién dudi dang —

N=N=N.

Céc thuat ngit “carboxyclic” va “carboxyclyl” nhu dugc st dung ¢ day, dé cap
dén cAu tric Cs.12 vong don, vong ddi hodc vong ba khong thom trong d6 cac vong nay
dugc tao thanh bdi nguyén tir cacbon. Cac chu trac carboxyclic bao gdm céc nhém

xycloalkyl, xycloalkenyl, va xycloalkynyl.

Thuét ngit “xycloalkyl” d& cap dén gdc mono- hodc polycarboxyclic héa tri mot
chta tir 3 dén 10, t5t hon 1a tir 3 dén 6 nguyén t cacbon. Thuat ngit nay con dugc thé
hién boi cac gbe nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
norbornyl, adamantyl, va indanyl. Theo mét phuong én dugc uwu tién, cac gbe
“xycloalkyl” co thé tiy v duoc thé béi 1, 2, 3 hodc 4 phén tir thé. Mai phén tir thé c6
thé doc 1ap 13, alkyl, alkoxy, halogen, amino, hydroxyl hogc oxy trir phi dugc cu thé chi
ra khéc. Vi du cta céc gde xycloalkyl bao gdm, nhung khong bi gi6i han &, xyclopropyl
dugc thé tuy v, xyclobutyl dugc thé tiy v, xyclopentyl dugc thé tiy v, xyclopentenyl
dugc thé ty v, xyclohexyl dugc thé tury ¥, va xycloheptyl dugc thé tuy ¥, hodc cac gbe

dwoc minh hoa cu thé & day.

Thuét ngit “xyano” nhu dugc sit dung & day, thé hién cho nhém —CN.
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Nhu dugce st dung ¢ day, thudt ngit “halo” hodc “halogen” c6 nghia la gbc flo

(fluoro), clo (cloro), brom (bromo) hodc iot (iodo).

Thuét ngit “heteroalkyl” nhu dugc st dung & day, dé cap dén nhom alkyl, nhu
duoc xdc dinh & day, trong d6 mot hogc nhidu nguyén tir cacbon cua phan ttr thé dugc
thay thé béi nito, oxy, hodc luu huynh. Theo mdt sd phuong 4n, nhom heteroalkyl c6
thé con dugc thé boi 1, 2, 3, hodc 4 nhém thé nhu dugc mé ta & day cho nhém alkyl. Vi
du ctia cac nhom heteroalkyl 1a “alkoxy” nhu dugce st dung & day, d& cap dén alkyl-O-
- va “alkoyl” nhu duogc sit dung & day, dé cap dén alkyl-CO-. Nhom thé alkoxy hoic

nhém thé chira alkoxy c6 thé duge thé boi, vi du, mdt hoic nhidu nhém alkyl.

Thudt ngit “heteroaryl” d& cap dén gbc vong don hodc vong da thom chtra tir 5
dén 12 nguyén ti c6 it nhat mot vong thom chita 1, 2, hodc 3 nguyén tir khéac loai trén
vong duge chon tir N, O, va S, véi cac nguyén tir con lai trén vong la C. 1 hodc 2 nguyén
t cacbon trén vong cia nhém heteroaryl co thé duoc thay thé bdi nhém carbonyl. Vi

du ctia nhém heteroaryl 13 pyridyl, benzooxazolyl, benzoimidazolyl, va benzothiazolyl.

Thuat ngir “di vong” hodc “heteroxyclyl” dé cap dén vong alkyl vong don hodc
vong da, trong d6 1, 2 hodc 3 nguyén tir trén vong cacbon dugc thay thé boi nguyén tir
khéc loai nhu N, O hodc S. Vi du cua nhom hetereoxyclyl bao gdm, nhung khong bi
giéi han &, oxetanyl, morpholinyl, thiomorpholinyl, piperazinyl, piperidinyl,
pyrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, va 1,3-dioxanyl. Cac nhém
heteroxyclyl c¢6 thé khong duoc thé hogic duge thé, va su gin két c6 thé duge thong qua

khung cacbon ctia chiing hodc thong qua (cac) nguyén tir khac loai tai vi tri thich hop.

Thuat ngit “heteroxyclyl heteroalkyl” dé cap dén nhom di vong, nhu duge xac
dinh & dy, duoc gin vio nhom nguyén tir gbc thong qua nhom heteroalkyl (vi du, ete
hoic nhém alkoxy). Vi du cua nhom heteroxyclyl heteroalkyl 1a nhom —
OCH,CHz(morpholino).

Céc nhom heteroxyclyl va heteroaryl dugc md ta trén day co thé doc lap dugc
thé boi 1, 2, 3, hoic nhiéu phﬁn t thé. Cac phﬁn tt thé co thé bao gém, vi du: cac nhom
chtra cacbon nhu alkyl, aryl, arylalkyl (vi du, phenyl dugc thé va khong dugc thé, benzyl
duoc thé va khong duoc thé); cac nguyén t halogen va cac nhom chira halogen nhu

haloalkyl (vi du, triflometyl); cdc nhém chira oxy nhu cac ruou (vi du, hydroxyl,
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hydroxyalkyl, aryl(hydroxyl)alkyl), cac ete (vi du, alkoxy, aryloxy, alkoxyalkyl,
aryloxyalkyl), cdc aldehyt (vi du, carboxaldehyt), cac keton (vi du, alkylcarbonyl,
alkylcarbonylalkyl, arylcarbonyl, arylalkylcarbonyl, arylcarbonylalkyl), cac axit (vi du,
carboxy, carboxyalkyl), cac din xuét clia axit nhu cac este (vi du, alkoxycarbonyl,
alkoxycarbonylalkyl, alkylcarbonyloxy, alkylcarbonyloxyalkyl), cac amit (vi du,
aminocarbonyl, mono- hodc di-alkylaminocarbonyl, aminocarbonylalkyl, mono- hodc
di-alkylaminocarbonylalkyl,  arylaminocarbonyl), cdc  carbamat (vi  du,
alkoxycarbonylamino, aryloxycarbonylamino, aminocarbonyloxy, mono- hodc di-
alkylaminocarbonyloxy, arylminocarbonloxy) va cac ure (vi dy, mono- hodc di-
alkylaminocarbonylamino hodc arylaminocarbonylamino); cdc nhém chira nito' nhu
amin (vi duy, amino, mono- hodc di-alkylamino, aminoalkyl, mono- hodc di-
alkylaminoalkyl), cac azit, cac nitril (vi dy, Xyano, xyanoalkyl), nitro; cdc nhom chtra
lvu huynh nhu thiol, thioete, sulfoxit va sulfon (vi du, alkylthio, alkylsulfinyl,
alkylsulfonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, arylthio,
arysulfinyl, arysulfonyl, arythioalkyl, arylsulfinylalkyl, arylsulfonylalkyl); va cac nhém
di vong chita mdt hodc nhidu nguyén tir khac loai, (vi dy, thienyl, furanyl, pyrolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl,
aziridinyl, azetidinyl, pyrolidinyl, pyrolinyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl, pyridazinyl,
piperidyl, hexahydroazepinyl, piperazinyl, morpholinyl, thianaphthyl, benzofuranyl,
isobenzofuranyl, indolyl, oxyindolyl, isoindolyl, indazolyl, indolinyl, 7-azaindolyl,
benzopyranyl, coumarinyl, isocoumarinyl, quinolinyl, isoquinolinyl, naphthridinyl,
cinnolinyl, quinazolinyl, pyridopyridyl, benzoxazinyl, quinoxalinyl, chromenyl,

chromanyl, isochromanyl, phthalazinyl, benzothiazolyl va carbolinyl).

Thuét ngit “hydroxyl” nhu duoc st dung & day, thé hién cho nhém —OH. Theo
mot s6 phuong 4n, nhém hydroxyl c6 thé dugc thé bi nhém bao vé O nhu duge xéc

dinh & day.

Thuat ngit “nhoém bao vé N nhu dugce sir dung ¢ day, thé hién cho cac nhém c6
muc dich bdo vé nhém amino khoi cac phan ung khong mong muén trong quy trinh
tbng hop. Cac nhém bao vé N duogc st dung phé bién dugc dé cép trong Greene,

“Protective Groups in Organic Synthesis,” 3™ Edition (John Wiley & Sons, New York,

-16-



39537

1999), tai liéu nay dugc dua vao day bang cach vién dan. Thuét ngit “nhoém béo vé O”
nhu duge st dung & ddy, thé hién cho cac nhém c6 muc dich bio vé nhém chira oxy (vi
du, phenol, hydroxyl, hodc carbonyl) khdi cdc phan ng khdng mong mudn trong quy
trinh tong hop. Cac nhém bao vé O duge st dung phd bién dugc dé cap trong Greene,
“Protective Groups in Organic Synthesis,” 3™ Edition (John Wiley & Sons, New York,
1999), tai liéu nay dugc dua vao day bang cach vién dan. Thuit ngit “perfloalkyl,” nhu
dugc stir dung ¢ day, thé hién cho nhoém alkyl, nhu dugce xac dinh & day, trong do mdi
gbc hydro gén vao nhém alkyl dugc thay thé boi gbe flo. Vi du, cic nhém perfloalkyl
dugc minh hoa boai triflometyl va pentafloetyl.

Thuat ngtt “sulfonyl,” nhu dugc st dung ¢ day, thé hién cho nhém -S(O),-.

Hydrocacbon “dd duoc thé” ¢6 thé nhu phin tir thé mot hodc nhidu gbc
hydrocacbon, céc géc hydrocacbon dugc thé, hodc c6 thé chira mot hoic nhiéu nguyén
tir khac loai. Vi du cta céc géc hydrocacbon dugc thé bao gém, ma khong giéi han, cac
di vong, nhu cic heteroaryl. Trir phi dugc quy dinh khac, hydrocacbon dugc thé béi
mot hodc nhidu nguyén ti khic loai sé& chira tir 1 dén 20 nguyén tir khac loai. Theo cc
phuong an khéc, hydrocacbon dugc thé bai mot hodc nhiéu nguyén tir khac loai s& chira
tr 1 dén 12 hodc tr 1 dén 8 hodc tur 1 dén 6 hoac tir 1 dén 4 hoic tir 1 dén 3 hodic tir 1
dén 2 nguyén tir khac loai. Vi du cia nguyén tir khéc loai bao gdm, nhung khdng bi gi6i
han &, oxy, nito, luu huynh, phospho, halogen (F, Cl, Br, I, v.v...), boron, silicon,
v.v....Theo mot sé phuong 4n, cdc nguyén ti khac loai s& duoc chon tir nhém bao gbm
oxy, nito, luu huynh, phospho, va halogen (F, Cl, Br, I, v.v...). Theo mot s6 phuong 4n,
nguyén t& khéac loai hogc nhém nguyén tir khac loai c6 thd thé cacbon. Theo mot sb
phuong 4n, nguyén tt khac loai hodc nhém nguyén tir khac loai ¢6 thé thé hydro. Theo
mot sd phuong 4n, hydrocacbon dugc thé c6 thé chira mot hodc nhiéu nguyén tit khac
loai trong khung hodc mach cta phan tir (vi dy, xen gifta hai nguyén tir cacbon, nhu
trong “oxa”). Theo mot s6 phuong an, hydrocacbon dugc thé c6 thé chira mot hodc
nhidu nguyén tir khac loai nam ké bén khung ho#c mach cua phan tir (vi du, lién két
cong hoéa tri véi nguyén t cacbon trong mach hogc khung, nhu trong “oxo”, thay thé
hydro trong khung hodc mach, v.v...).

Thuat ngit “phﬁn te thé” dé cap dén mo6t nhom “thé” trén, vi dy, nhém alkyl,
haloalkyl, xycloalkyl, heteroxyclyl, heteroxycloalkenyl, xycloalkenyl, aryl, hodc
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heteroaryl tai nguyén tir bat ky ciia nhém do, thay thé mot hodc nhidu nguyén ti hydro
trong d6. Theo mot khia canh, (céc) phﬁn tt thé trén mot nhom doc 1ap 1a sy mot su két
hop duy nhit, hodc bit ky clia hai hodc nhidu nguyén tr hodc nhém chap nhan cua cac
nguyén tir biéu thi cho phan tir thé d6. Theo mdt khia canh khéc, ban than phan tir thé
duoc thé boi phan tir thé bt ky trong cac phén tir thé trén ddy. Ngoai ra, nhu dugc st
dung & day, thuat ngir “ty ¥ dugc thé” c6 nghia 1a khong dugc thé (vi du, dugc thé bai
H) hoic duoc thé. Can phai hiéu rang viéc thé & nguyén tir d4 cho bi giéi han bdi hoa
tri. Cac phén ttr thé phd bién bao gdm halo, Ci.12 alkyl mach thing hoic mach nhanh,
Co12 alkenyl, Ci.i2 alkynyl, Cs.;z xycloalkyl, Cs.12 aryl, Cs.2 heteroaryl, Cs.i2
heteroxyclyl, Ci.12 alkylsulfonyl, nitfo, xyano, -COOR, -C(O)NRR’, -OR, -SR, -NRR’,
va oxo, nhu sy thé don phdn ti, thé hai phan t hogc thé ba phan tir véi cac gbc nhur
triflometoxy, clo, brom, flo, metyl, metoxy, pyridyl, furyl, triazyl, piperazinyl,
pyrazoyl, imidazoyl, va tuong tu, mdi trong sd nay tiy ¥ chita mot hodc nhiéu nguyén
tr khac loai nhu halo, N, O, S, va P. R va R’ ddc 14p 1a hydro, Ci-12 alkyl, Ci-12 haloalkyl,
Ca-12 alkenyl, Cz-12 alkynyl, Cs.12 xycloalkyl, Cas xycloalkylalkyl, Ce-12 aryl, C7.24
aralkyl, Cs.i2 heteroxyclyl, Cszs heteroxyclylalkyl, Cs.iz heteroaryl, hodc Ca-4
heteroarylalkyl. Trir khi c¢6 luu y khéc, tat ca cac nhom dugc md ta & diy tuy y chra
mdt hodc nhidu phin tir thé phd bién, trong pham vi cho phép ctia hoa tri. Ngoai ra, nhu
dugc st dung ¢ day, thuat nglt “tuy y dugc thé” c6 nghia 12 khong dugc thé (vi dy, dugc
thé boi H) hodic dugc thé. Nhu dugc st dung & day, thuat ngir “dugc thé” ¢6 nghia 1a
nguyén ti hydro dugc loai b6 va dugc thay thé boi phén tir thé (vi dy, phéan tir thé pho
bién). Mot ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay s& hiéu ring su thay
thé tai mot nguyén tir d cho bi gi6i han béi hoa tri. Viéc sir dung cac tén tién td (gbc)
phdn tir thé nhu alkyl ma khong c6 tix b nghia “tiy ¥ dugc thé” hoic “dugce thé” dugc
hidu c¢6 nghia 12 phan ti thé cu thé d6 khong dugce thé. Tuy nhién, viéc st dung
“haloalkyl” ma khong c¢ tu bd nghia “tiy y duoc thé” hoic “dugce thé” vin duoc hiéu

c6 nghia la nhém alkyl, trong do it nhét mdt nguyén tir hydro dugc thay thé boi halo.

Phin md ta cac hop chit & ddy nén dugc hiéu ring bi gi6i han béi cac nguyén ly
lién két héa hoc dugc biét bdi ngudi ¢6 hiéu biét trung binh vé linh vyc k§ thuat nay.

Theo d0, tai vi tri mdt nhém ¢o thé duoc thé bai mot hodc nhiéu s6 phan tir thé, thi cac
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thay thé nay dugc chon sao cho théa man véi cac nguyén Iy lién két hoa hoc lién quan

dén hoa tri, v.v..., va dé tao ra cac hop chét khong bét dn dinh.

Céc hop chét dugc dé xuit & day co thé c6 mdt hodc nhiéu nguyén tir cacbon
khong ddi xing va co thé ton tai & dang cac chit ddng phan d6i quang tinh khiét vé& mit
quang hoc, hdn hgp cua cac chét ddng phan ddi quang nhu raxemat, cac chét dong phan
khong d6i quang tinh khiét v& mit quang hoc, hdn hgp cua cac chét ddng phan khong
d6i quang, raxemat cua cac ddng phan khong d6i quang hodc hdn hgp cia raxemat cia
cac ddng phan khong dbi quang. Céc dang hoat quang ¢ thé thu dwogc vi du bang cach
phén giai cac raxemat, bing tdng hop khong d6i xtmg hoic sic ky khong d6i xtmg (sic
ky v6i chat hip thy hodc chit rtra giai khong d6i ximg). Tt 13, mot s6 hop chit da duoc
@& cap co thé ton tai & nhidu dang ddng phén 1ap thé khéac nhau. Céc chit ddng phan 1ap
thé 1a cac hop chit chi khdc nhau vé su bd trf khong gian cuia chiing. Cac chat dong
phan ddi quang 1a céc cdp chét ddng phén 1ap thé c6 hinh anh qua guong khong chdng
khit 1én nhau, chi yéu 1a vi ching chtta nguyén tir cacbon dugc thé khong dbi ximg
dong vai tro 1a tdm khong dbi xtmg. “Chat ddng phén dbi quang” c6 nghia 1a cap phén
tr 13 hinh 4nh qua guong cia nhau va khong chdng khit 1én nhau. Cac chét dong phan
khong d6i quang 1a cac chét ddng phan 1ap thé ma khong c6 quan hé nhu hinh anh qua
guong, chu yéu 1a do chiing chtra hai hodc nhiéu nguyén tir cacbon dugc thé khong dbi
xtmg va thé hién chu hinh cta céc phan tir thé xung quang mdt hodc nhidu nguyén tix
cacbon khong dbi ximg. Céc chét dong phan dbi quang ctia hop chit c6 thé dugc diéu
ché, vi du, bang cach tach mot ddng phéan ddi quang tlr raxemat bang cach st dung mot
hodc nhiéu phuong phap hodc ky thuét da dugc biét rd, nhu sic ky khong ddi xing va
cac phuong phép tach dya trén d6. Ngudi co hidu biét trung binh vé linh vuc k§ thuat
ndy c6 thé d& dang x4c dinh phuong phap va/hogc k§ thuat thich hop dé tach ddng phan
dbi quang clia hop chit dugc md ta & day tir hdn hop raxemat. “Raxemat” hodc “hdn
hop raxemat” c6 nghia la hdn hop chira hai chat ddng phan dbi quang, trong d6 cac hdn
hop nay khong c6 hoat tinh quang hoc; nghfa 13, ching khong lam quay mat phing anh
sang phan cuc. “Chét ddng phan hinh hoc" c6 nghia 1a cic chét ddng phan khac nhau
v& hudng cia cac nguyén tir thé (vi du, trong lién két doi cacbon-cacbon, trong vong
xycloalkyl, trong h¢ vong doi ndi clu, v.v...). Cac nguyén tir (khac H) trén mdi phia clia

lien két doi cacbon-cacbon c6 thé trong cAu hinh E (céc phan tir thé nam trén hai phia
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d6i dién nhau cia lién két dbi carbon- carbon) hogc chu hinh Z (c4c phén ti thé nim
trén cing mot phia). "R," "S," "S*," "R*," "E," "Z," "cis," va "trans," thé hién cho céc
cAu hinh lién quan dé phén tir 15i. Mot sb cac hop chét dugc dé cap co thé ton tai duéi
dang ddng phan can quay. Céc chit ddng phan can quay 1a céac ddng phén lap thé thu
duoc do su quay bi can trd xung quanh céc lién két don ma tai d6 rao can trong khong
gian nhiéu dén mirc cho phép sur ¢d 1ap céc chét ddng phén c6 ciu hinh riéng. Céc hop
chit da mé ta & ddy c6 thé duoc didu ché dudi dang céc chit ddng phan don 18 bang quy
trinh téng hop dic hidu chét ddng phan hozc dugc tach ra tir hdn hop chét ddng phan.
Céc k¥ thuét phan giai thong thuong bao gbm viéc tao thanh mubi ctia bazo tu do cua
mdi chit ddng phéan trong cdp chit ddng phéan bing cach st dung axit hoat quang (sau
d6 1a 1am két tinh phan doan va tai tao bazo ty do), viéc tao thanh mudi cua dang axit
ctia mdi chit ddng phéan trong cdp chét ddng phan bang cach st dung amin hoat quang
(sau d6 la lam két tinh phan doan va tai tao axit tw do), viéc tao thanh este hodc amit
ctia mdi chit dong phan trong cp chét ddng phan bang cach st dung axit tinh khiét vé
mit quang hoc, amin hodc rugu (sau do 1a tach bing sic ky va va loai bd nhém phu tro
khong d6i xting), hodc phan giai hdn hop chit ddng phan cta vat liéu ban d4u hodc san
phim cubi cling bang cich st dung cac phuong phap sic ky da dugc biét 15. Khi hoa
hoc 1ap thé ctia hop chét dugc @& cap duge dit tén hodc dugc mo ta bang cAu trac, thi
chét ddng phan 1ap thé duoc dit tén hodc dugc mo ta nay chiém khéi luong it nhét 1a
60%, 70%, 80%, 90%, 99% hodc 99,9% so véi cac déng phén lap thé khac. Khi mét
chét ddng phan ddi quang duy nhét duoc dit tén hodc dugc mo ta bang cép tric, thi chét
ddng phan ddi quang dugc dit tén hodc duge mo ta nay co do tinh khiét quang hoc theo
khéi lwong it nhit 13 60%, 70%, 80%, 90%, 9%, hodc 99,9%. Khi mot chét dong phén
khong d6i quang duy nhit duoc dit tén hodc dugc md ta bang cap tric, thi chét dong
phan khong d6i quang duoc dit tén hodc dugc md ta nay cd do tinh khiét theo khdi
Iwgng it nhit 12 60%, 70%, 80%, 90%, 99%, hoc 99,9%. Phén trdm do tinh khiét quang
hoc 1a ty 1€ cua khéi lugng chét dong phan d6i quang hoic trén khéi luong chit dong
phan ddi quang nay cong vai khéi lugng ctia chét d6ng phan quang hoc ciia né. By tinh
khiét cua chit ddng phan khong d6i quang theo khdi luong 12 ty 1€ cla khéi lwong ctia
mot chit ddng phan khong d6i quang hoic trén khéi lugng cua tat ca cac ddng phan
khong dbi quang. Khi héa hoc 14p thé ctia mot chit ddng phan d6i quang duy nhét dugc

dit tén hodc duge md ta béng céu tric, thi chét ddng phén di quang dugc dit tén hodc

-20-



39537

dugc md ta ndy c6 do tinh khiét phan doan theo mol it nhat 1a 60%, 70%, 80%, 90%,
99% hodc 99,9% so v6i cac chat ddng phan lap thé khac. Khi mét chit dong phan dbi
quang duy nhét dugc dit tén hodc duge md ta béng cip trac, thi chit ddng phan dbi
quang dugc dit tén hodc dugc md ta nay c6 do tinh khiét phan doan theo mol it nhét 1a
60%, 70%, 80%, 90%, 99%, hodc 99,9%. Khi mot chit ddng phan khong dbi quang duy
nhét duoc dit tén hodc duge mb ta bang cép triic, chat ddng phan khong d6i quang dugc
dat tén hodc dugc md ta nay c6 do tinh khiét phan doan theo mol it nhét 12 60%, 70%,
80%, 90%, 99%, hodc 99,9%. Phin tram tinh khiét phan doan theo mol 1a ty 1¢ ctia cac
sé mol ctia mdt chit ddng phan ddi quang hodc trén s6 mol cia chit ddng phan ddi
quang nay cong voi s6 mol cta chit ddng phan quang hoc cua n6. Tuong tu, phan trim
tinh khiét phan doan theo mol 1 ty 1€ cta sé mol ctia mot chat ddng phan khong ddi
quang hodc trén s6 mol cta chit ddng phan khong d6i quang nay cong véi s6 mol cua
chét déng phén ctia n6. Khi mot hop chét da dugc dé cap dugc dat tén hodc dugc mo ta
béng cép triic ma khong c6 sy chi ra vé hoa hoc lap thé, va hop chét ndy c6 it nhat mot
tam khong dbi xtng, thi tén hodc chu triic d6 nén duge hiéu ring bao gdm dong phan
d6i quang cia hop chét nay ma khong c6 chét ddng phan quang hoc twong tng, hdn hop
raxemat ciia hop chét hozc hdn hop duoc 1am gidu trong mot ddng phan ddi quang so
v6i chit ddng phan quang hoc tuong Gmg cia n6. Khi hop chét da dugc dé cap duoc dit
tén hodc dugc md ta bang cip tric ma khong 6 su chi ra vé hoé hoc 1ap thé va c6 hai
hogc nhiéu tim khong dbi xtng, tén hodc ciu tric d6 nd nén duoc hidu ring bao gdm
mdt chit dong phan khong d6i quang ma khong c6 céac ddng phan khong d6i quang
khac, s6 lugng cac dong phan khong d6i quang ma khong c6 cap chét ddng phan khong
d6i quang khac, hdn hop céac ddng phan khong d6i quang, hon hop cua cdp chét dong
phan khong d6i quang, hdn hop cac ddng phan khong d6i quang trong d6 mot dong
phan khong d6i quang dugc 1am giau so v6i (céc) chét ddng phan khong dbi quang khéc
hodc hdn hop cac ddng phan khong dbi quang trong d6 mot hodc nhiu chit ddng phan
khong d6i quang dugc 1am giau so véi cac ddng phan khong d6i quang khéc. Sang ché

nay bao gbm tat ca céc dang trén day.

Thuat ngit “lugng c6 hiéu qua” hodc “lugng c6 hiéu qua tri liéu” ciia mot chat
nhu duoc st dung & ddy, 1a lugng di dé tao ra két qua c6 loi hodc két qua mong muon,

nhu céc két qua 1am sang, va nhu vay, “luong c6 hi¢u qua” phu thudc vao nglt canh ma
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thuat nglt nay dugc st dung. Vi dy, trong viéc sit dung mot chét 1am chét chéng bénh
sbt rét, luong c6 hidu qua clia chét 13, vi du, lugng da dé dat duoc su 1am giam hodc cai
thién hodc ngan chan hodc phong ngira mdt hodc nhiéu triéu chitng hodc tinh trang; lam
giam mtrc d9 cia bénh, r6i loan, hoic tinh trang; lam 6n dinh (nhu 13, khong 1am xAu
di) tinh trang bénh, r6i loan, hodc tinh trang; ngin chin sy lan rong cia bénh, ri loan,
hodc tinh trang (vi du, ngén chén sy lan rong cia vi¢c nhiém trung Plasmodium ra ngoai
gan, ngin chin bénh toan thin, ngan chin giai doan triéu chung ctia bénh s6t rét, ngan
chan su thiét 1ap nhidm tring Plasmodium va/hodc ngan chin sy lan rong thém cua bénh
bang cach ngin chin sy lay truyén tré lai mudi, v.v...); lam tri hodn hodc 1am chim su
phat trién ctia bénh, rdi loan, hoic tinh trang; cai thién hodc 1am diu bénh, r6i loan, hoic
tinh trang; va lam thoat lui (mot phan hodc toan bo), ké ca phat hién duoc hay khong

phat hién duoc, khi so sanh véi dap tng dat dugc ma khong 6 st dung chét nay.

Thuét ngt “dugc phém” nhu duoc st dung & day, thé hién cho ché phﬁm chira
hop chit d3 duoc md ta & day duoc didu ché véi ta duoc duoc dung. Theo mot s6
phuong én, dugc pham nay duoc sdn xut hogic ban v6i sy phé chudn cila co quan quéan
Iy nha nuée nhu 1d mot phan cia ché do tri ligu dé didu tri bénh trén dong vét c6 vu.
Céc duge phim c6 thé duge didu ché, vi du, dé st dung qua duong miéng trong dang
1iéu don vi (vi du, vién nén, vién nang, vién dai, manh, tron hai du, vién hinh thoi, hodc
xi r0); dé st dung tai chd (vi dy, dudi dang kem, gel, nuéc xtrc ngoai da, hodc dang
md); dé st dung trong tinh mach (vi dy, dudi dang dung dich vo tring khong c6 céc hat
lam tic mach va trong hé dung moi thich hop dé sir dung trong mach); hodc trong ché

phidm bét ky khac duge mo ta & day (xem dudi day).

Céc chit mang dugc pham hitu ich cho viée didu ché cac ché pham & day c6 thé
1a cac chét rin, chit 16ng hodc khi. Do do, cac ché pham nay c6 thé c6 dang vién nén,
vién tron, vién nang, thudc dan, bot, ché phém dugc phi bén ngoai hoac ché phém duoc
bao vé khac (vi dy, gén trén trén nhya trao d6i ion hodc géi trong tui lipit-protein), ché
pham giai phéng lién tuc, dung dich, huyén pht, con ngot, va khi. Chéit mang nay c6
thé duge chon tir cac dau khac nhau bao gbdm dau c6 ngudn gbc tir diu mé, dong vat,
thuc vat hoéc téng hop, vi du, dau lac, dau dau tuong, dau khoéang, va dau vung. Céc
chit mang duoc wu tién 13 nude, nudce mudi, nude dextroza, va glycol, dac biét (khi

dang truong véi mau) cho dung dich tiém. Vi du, ché phim dé st dung trong tinh mach
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chtra dung dich nudc vo trung cla (céc) thanh phan hoat hoa dugc didu ch bang cach
hoa tan (cac) thanh phan hoat hod dang rén trong nude dé tao ra dung dich nuée, va 1lam
cho dung dich dugc vo trung. Cac ta duoc thich hop bao gbm tinh bdt, xenluloza, da
talc, glucoza, lactoza, da talc, gelatin, mach nha, bot gao, bot mi, phén, silica, magie
stearat, natri stearat, glyxerol monostearat, natri clorua, sita tach béo kho, glyxerol,
propylen glycol, nuéc, va etanol. Cac ché phdm nay c6 thé dugc dua vao cac phu gia
dugc phim thong thudng nhu cht bao quan, chit 6n dinh, chét lam w6t hodc 1am nhi
tuong ho4, cac mudi dé didu chinh ap suat thAm thiu, va cac dém. Cac chét mang dugc
pham thich hgp va ché pham cua chiing duge md ta trong Remington’s Pharmaceutical
Sciences by E. W. Martin. Céac ché phdm nay sg&, trong sy kién bét ky, chira luong c6
hiéu qua cia hoat chét cing v6i chat mang thich hgp cho didu ché dang lidu dung thich

hop dé sir dung cho ngudi nhén.

Nhu dugc st dung & day, thuat ngix “mubi duge dung” dé cap dén mudi ctia hop
chét bat ky dugc md ta & ddy ma nam trong pham vi danh gia y hoc, thich hop dé st
dung dé tiép xuc v6i cac md cua ngudi va dong vat ma khong gy doc qua muc, kich
ng, phan tGng di tng va tuong tng véi ty 1¢ loi ich/rii ro hop li. Cac mudi dugc dung
duoc biét 15 trong linh vuc k¥ thudt nay. Vi du, mubi dugc dung dugc md ta trong:
Berge et al., J. Pharmaceutical Sciences 66:1-19, 1977 va trong Pharmaceutical Salts:
Properties, Selection, and Use, (Eds. P.H. Stahl and C.G. Wermuth), Wiley-VCH, 2008.
Céac mubdi c6 thé dugc didu ché tir axit va bazo duge dung khong doc bao gOm axit va
bazo vb co va hitu co. Cac mudi cong axit dién hinh bao gbm mubi axetat, adipat,
alginat, ascorbat, aspartat, benzensulfonat, benzoat, bisulfat, borat, butyrat, camphorat,
camphorsulfonat, xitrat, xyclopentanpropionat, dicloaxetat, digluconat, dodecylsulfat,
etansulfonat, format, fumarat, glucoheptonat, glutamat, glyxerophosphat, hemisulfat,
heptonat, hexanoat, hipurat, hydrobromua, hydroclorua, hydroiodua, 2-hydroxy-
etansulfonat, isethionat, lactobionat, lactat, laurat, lauryl sulfat, malat, maleat, malonat,
mandelat, metansulfonat, mﬁcat, 2-naphthalensulfonat, nicotinat, nitrat, oleat, oxalat,
palmitat, pamoat, pantothenat, pectinat, persulfat, 3-phenylpropionat, phosphat, picrat,
pivalat, propionat, stearat, suxinat, sulfat, tartrat, thioxyanat, toluensulfonat,
undecanoat, va mudi valerat. Cac mubi bazo dién hinh bao gdm mudi ctia kim loai kiém

hodc kiém tho bao gdm mudi natri, lithi, kali, canxi, va magie, nhom cfling nhu cac

-23-



39537

cation amoni khdng doc, amoni bac bon, va amin, bao gom, nhung khong bi giéi han &
amoni, tetrametylamoni, tetraetylamoni, metylamin, dimetylamin, trimetylamin,

trietylamin, cafein, va etylamin.

Nhu dugc st dung & day, thuit ngi “d6i twong” dé cap dén sinh vat bét ky ¢6
th stt dung ché phdm theo sang ché, vi du, cho muc dich thir nghiém, chun doan,
phong ngtra, va/hodc didu tri. Cac déi tuong tiéu bidu bao gdm dong vat bét ky (vi du,
dong vat c6 va nhu chudt nhét, chudt cdng, tho, cac loai linh truéng khong phai ngudi,
va ngudi, thin Bn, téc ke, v.v...). Dbi tuong ¢6 thé 1a cac dong vt da duge thudn héa
(vi du, bd, bd con, ctru, clru con, ngua, ngya con, lgn, 1gn con, v.v...), hodc céc dong vat
trong ho Muridae (vi dy, chudt cbng, chuot nhét, v.v...). Déi tuong c6 thé tim kiém hoic
cAn sy diéu tri, doi hoi cAn didu tri, nhan diéu tri, ¢6 thé nhan diéu tri trong twong lai,
hodic ngudi hoic dong vat dang duge cham soc bdi nguodi duge dao tao chuyén nghiép

cho mot bénh hoic tinh trang cu thé.

Nhu duge st dung & ddy, va ciing nhu dugc hiéu trong linh vuc k¥ thuét nay,
“d8 didu tri” tinh trang hodc “diéu tri” tinh trang (vi du, céc tinh trang dugc mo ta & day
nhu bénh sbt rét) 1a cach dé dat duoc cac két qua co loi hoic mong mudn, nhu cac két
qua 1am sang. Cac két qua c6 loi hodc mong mudn, nhung khong bi gi6i han &, lam
giam hodc cai thién mdt hodc nhiéu triéu chiing hoic tinh trang; 1am giam mirc do cua
bénh, 161 loan, hodc tinh trang; lam 4n dinh (nhu 13, khong 1am x4u di) tinh trang bénh,
161 loan, hoic tinh trang; ngdn chan su lan rong cta bénh, 161 loan, hoic tinh trang (vi
dy, ngan chin sy lan rong cua viéc nhiém tring Plasmodium ra ngoai gan hodc ngan
chan su lay truyén lai vao mudi, ngin chin bénh toan than, ngan chin giai doan trigu
chimg cia bénh sot rét, va/hodc ngin chan sy thiét 1ap nhiém trung Plasmodium); lam
tri hodn hodc lam cham su phét trién cua bénh, 161 loan, hoic tinh trang; ci thién hodc
lam diu bénh, rdi loan, hoic tinh trang; va 1am thoat lui (mdt phﬁn hodc toan bd), Kké ca
phét hién dugc hay khong phat hién dugc. “Lam diu” bénh, rdi loan, hoic tinh trang c6
nghia 12 lam giam bét mirc d6 va/hodc céac biéu hién 14m sang khong mong mubn ctia
bénh, 161 loan, hodc lam cham hodc 1am giam bét tinh trang va/hodc thoi gian phat trién,

khi so sanh v&i mc @6 hodc thoi gian khi khong dicu tri.

Thuat ngft "dang liéu don vi" d& cap dén don vi tach riéng thich hop lam lidu don

vi cho cac dbi tugng 13 con ngudi va cac dong vat c6 va khac, moi don vi chira lugng
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dinh trude cua vat liéu hoat tinh dugc tinh todn dé tao ra tac dung diéu tri mong muén,
két hop v6i ta dugc hodc cac ta duge duge dung thich hgp. Cac dang liéu don vi khong
giéi han dién hinh bao gém vién nén (vi du, vién nén nhai dugc), vién dai, manh, tron
hai dau, vién nang (vi du, vién nang cttng hodc vién nang mém), vién hinh thoi, mang,

dai, vién nang gelatin, va xi rd (cling xem bén dudi).

Céc diu hiéu va loi ich khac cua sang ché duge md ta trong phan mo ta chi tiet

va bd yéu cau bao ho sau day.
Céc hop chit

Sang ché dé xuat cac hgp chat va duge pham mdéi 6 loi cho viéc di€u tri b&énh

sbt rét. Sang ché con dé xuét phuong phép st dung cac hop chét va dugc phdm nay.

Theo mdt sé phuong 4n, cac hop chit nay c6 thé 1a hop chét bat ky duoc liét ké
trong Bang 1.

Bang 1

Hop

i Cau trac Tén
chat

O < (3S,4R,8R,9S,108)-N-(4-

xyclopropoxyphenyl)-10-
\ ((dimetylamino)metyl)-3,4-
Bl >/NH dihydroxy-9-(4-

(phenyletynyl)phenyl)-1,6-
\ D \_9\ diazabixyclo[6.2.0]decan-
N\\\‘

6-carboxamit
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chét

Cau trac

Tén

E2

O OMe

o)

O NH
//" .‘\\_N
| DQ* y
\\\‘ O
/N
_0O

(3S,4R,8R.95,105)-10-
((dimetylamino)metyl)-3,4-
dimetoxy-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E3

O OMe

,/I \\\_— N

HO \\‘\‘

—Z

(4S,8R,9R,105)-4-
(dimetylamino)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E4

(R)

o\. N
\ 'D“

N\x (S) (Z)

(3Z,8R,9S,108)-10-
[(dimetylamino)metyl]-N-
(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]dec-3-

en-6-carboxamit

ES

( )

o\. N

N - (S)
OH

(3S,4R,8R,9S,108)-10-
((dimetylamino)metyl)-3,4-
dihydroxy-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

-26-




39537

Hop
chét

Cau trac

Tén

E6

9 (
N\
o,
%1,(S) ,\‘—'N

[

\ .
N\¢($ 'OH

(3R,4S,8R,9S,10S5)-10-
((dimetylamino)metyl)-3,4-
dihydroxy-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E7

R

t\. M@H
/, (S) ,~‘—'
\ OH

N\\ (S)
OH

(3S,4R,8R,9S,10S5)-10-
[(dimetylamino)metyl]-9-
[4-[2-(2-
flophenyl)etynyl|phenyl]-
3,4-dihydroxy-N-(4-
metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E8

t\. MQH
(@ ﬁ"
\

N\¢($ "/OH

OH

(3R,4S,8R,98S,108)-10-
[(dimetylamino)metyl]-9-
[4-[2-(2-
flophenyl)etynyl]phenyl]-
3,4-dihydroxy-N-(4-
metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E9

N \—}9

E]( )
N—="(S)
OH

(3S,4R,8R,9S,108)-10-
(dietylaminometyl)-3,4-
dihydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
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Hop
chét

Cau tric

Tén

diazabixyclo[6.2.0]decan-

6-carboxamit

E10

&

A\

‘%,
’

\

N—

\(

OMe
O§’NH

\\\_ N

&

OH

(3S,4R,8R,98,1085)-3 ,4-
dihydroxy-10-
[[isopropyl(metyl)amino]
metyl]-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

Ell

(3R,4S,8R,9S,108)-3,4-
dihydroxy-10-
[[isopropyl(metyl)amino]
metyl]-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

El12

(3S,4R,8R,9S,105)-9-(4-
((2,3-
diflophenyl)etynyl)phenyl)-
10-((dimetylamino)metyl)-
3,4-dihydroxy-N-(4-
metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit
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Hop
chét

Cau truc

Tén

E13

(3R,4S,8R,9S,10S5)-9-[4-[2-
(2,3-
diflophenyl)etynyl]phenyl]-
10-[(dimetylamino)metyl]-
3,4-dihydroxy-N-(4-
metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

El4

(4aR,7aR,8S,9S,11aS)-9-
((dimetylamino)metyl)-N-
(4-metoxyphenyl)-8-(4-
(phenyletynyl)phenyl)octah
ydro-2H-azeto[1,2-
a][1,4]dioxino[2,3-
f1[1,4]diazocin-6(3 H)-

carboxamit

E15

(3S,8R,98,10S)-10-
[(dimetylamino)metyl]-3-
hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit
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chét

Cau truc

Tén

El6

o af

N\\
OH

(8R,9S,10S5)-10-
[(dimetylamino)metyl]-3-
hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-
6-carboxamit, chit ddng

phén 1*

E17

(8R,98,10S5)-10-
[(dimetylamino)metyl]-3-
hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-
6-carboxamit, chit ddng

phén 2*

E18

(8R,9R,10S)-4-
(dimetylamino)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-
6-carboxamit, chit dong

phén 1*
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Hop
chét

Cau trac

Tén

E19

Cl

\\

Ho\m

(8R,9R,10S5)-4-
(dimetylamino)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-
6-carboxamit, chit dong

phén 2*

E20

e EL}

(8R,9S,10S)-9-(4-
bromophenyl)-4-
(dimetylamino)-10-
[(dimetylamino)metyl]-N-
(4-metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-
6-carboxamit, chat ddng

phén 1*

E21

(8R,98,10S)-9-(4-
bromophenyl)-4-
(dimetylamino)-10-
[(dimetylamino)metyl]-N-
(4-metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-
6-carboxamit, chdt ddng

phén 2*
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E22

~®R ~ N
(R)

. R)
HO—"(S) N (é) OH
OH

(3S,4R,8R,9R,1085)-3,4-
dihydroxy-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-
(pyridin-3-
yletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E23

»\,;9

“.(R) p‘_
( R)

HO— (S) "’OH
bH

(3R,4S,8R,9R,105)-3,4-
dihydroxy-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-
(pyridin-3-
yletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E24

o
\.DJ

MezN\\

(4S,8R,9S,108)-10-
[(dimetylamino)metyl]-4-
hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E25

Me

%m

N\\ (S)

(8R,98,108)-3,10-
bis[(dimetylamino)metyl]-
N-(4-metoxyphenyl)-9-[4-
(2-phenyletynyl)phenyl]-
1,6-
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diazabixyclo[6.2.0]decan-

6-carboxamit

E26

N\\ (s)

OMe

OH

(8R,98,105)-10-
[(dimetylamino)metyl]-3-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E27

OMe

(8R,9R,10S)-3-
[(dimetylamino)metyl]-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E28

(3R,8R,9R,10S)-3-
(dimetylamino)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit
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E29

Q)

N\ Q
SRR
’, (R) ‘\\\_‘N

D R

HO—(9) (&,

(3S,8R,9R,10S)-3-
(dimetylamino)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E30

(4R,8R,9R,1085)-4-
(dimetylamino)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E31

OMe

(8R,9R,10S)-4-
((dimetylamino)metyl)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E32

(8R,98,10S5)-4,10-
bis[(dimetylamino)metyl]-
N-(4-metoxyphenyl)-9-[4-
(2-phenyletynyl)phenyl]-
1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit
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E33

(8R,9S,108)-10-
[(dimetylamino)metyl]-4-
(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E34

(8R,9S,105)-10-
((dimetylamino)metyl)-N-
(4-metoxyphenyl)-2-metyl-
9-(4-
(phenyletynyl)phenyl)-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E35

(8R,9R,10S)-10-
(hydroxymetyl)-N-(4-
metoxyphenyl)-2-metyl-9-
[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit

E36

OMe

(3S,4R,8R,9S)-3,4-
dihydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-

6-carboxamit
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Hop ,
i Cau trac Tén
chat
O (3R,4S,8R,9S)-3,4-
\\ dihydroxy-N-(4-
metoxyphenyl)-9-[4-(2-
B37 yphenyl)-9-[4-(

phenyletynyl)phenyl]-1,6-

D \ diazabixyclo[6.2.0]decan-

6-carboxamit

(3R,4S,8R,9S,108)-N-(4-
xyclopropoxyphenyl)-10-
((dimetylamino)metyl)-3,4-
w0 O NH dihydroxy-9-(4-
\ D

(phenyletynyl)phenyl)-1,6-

ok diazabixyclo[6.2.0]decan-

N\\\

6-carboxamit

O‘“

*M>bi ddng phan lap thé dugc phén 18p nhu mo ta trong tbng hop dién hinh va
dugc st dung trong cac thir nghiém sinh hoc bt ky nhu duoc md ta dusi day. Tuy
nhién, hoa hoc 1ap thé tai vi trf C3 hodc C4 khong thé xac dinh dugc - du mdi chét dé)ng
phén khong d6i quang (nhu 13, chat ddng phan 1 hozc chét déng phan 2) dugc phan 13p
nhu mé ta va khong c6 mit dusi dang hdn hop.

Nén duoc hidu ring trong trudng hop c¢6 sy khong théng nhét bt ky giita tén hoa
hoc va céng thire, cac hop chét vé6i tén hoa hoc dugce chi thi va cac hop chit véi cAu tric

héa hoc duoc chi thi s& duge coi 1a duge bao gom trong sang ché.

Céc hop chit theo séng ché bao gdbm chinh ban than céc hop chét nay, cling nhu
mubi cua chung va tién duge chét cta chung, néu ap dung duoc. Mudi, vi du, c6 thé
dwoc tao thanh giita anion va phén tir thé mang dién tich duong (vi dy, amino) trén hop
chit dugc mo ta & ddy. Céc anion thich hgp bao gbm clorua, bromua, iodua, sulfat,
nitrat, phosphat, xitrat, metansulfonat, trifloaxetat, va axetat. Theo cach khac, mubi con

c6 thé dugc tao thanh gitta cation va phin tir thé mang dién tich 4m (vi du, carboxylat)

-36-



39537

trén hop chat dugc mo ta & day. Cac cation thich hop bao gdm ion natri, ion kali, ion
magie, ion canxi, va cation amoni nhu ion tetrametylamoni. Vi du cta cac tién dugc
chat bao gdm cac este cta Ci.¢ alkyl cia nhom axit carboxylic, c6 kha nang tao ra cac

hoat chit ngay khi str dung cho ddi twong.

Mubi duge dung cta cac hop chit theo sang ché bao gdm mubi duge dung cé
ngudn gdc tlr axit va bazo vo co va hitu co duge dung. Nhu duge sir dung & ddy, thuat
ngit “mudi dugc dung” dé cap dén mudi dugc tao thanh béng cach thém axit hoac bazo
dugc dung vao hop chit duoc dé cap ¢ day Nhu duge st dung & day, thuat ngt “dugc
dung” dé cap dén chét duoc chip nhan dé st dung trong cac ng dung lam thudc theo

quan diém doc dugc hoc va khong twong tc bét 1oi v6i thanh phan hoat tinh.

Vi du cua cac mubi axit thich hop bao gbm axetat, adipat, alginat, aspartat,
benzoat, benzensulfonat, bisulfat, butyrat, xitrat, camphorat, camphorsulfonat,
digluconat, dodecylsulfat, etansulfonat, format, fumarat, glucoheptanoat, glycolat,
hemisulfat, heptanoat, hexanoat, hydroclorua, hydrobromua, hydroiodua, 2-
hydroxyetansulfonat, lactat, maleat, malonat, metansulfonat, 2-naphthalensulfonat,
nicotinat, nitrat, palmoat, pectinat, persulfat, 3-phenylpropionat, phosphat, picrat,
pivalat, propionat, salixylat, suxinat, sulfat, tartrat, thioxyanat, tosylat va undecanoat.
Céc axit khac, nhu oxalic, tuy ban than ching khéng c6 tinh duge dung, nhung c6 thé
duoc st dung dé diéu ché cac mudi hitu ich nhu cac chat trung gian dé thu dugc céc
hop chét theo séng ché va mubi cong axit duge dung cua ching. Mudi ¢6 ngudn gbe tir
bazo thich hop bao gém mudi cta kim loai kiém (vi du, natri), kim loai kiém thd (vidy,
magie), amoni va N-(alkyl)s" . Sdng ché con du doan viéc tao thanh bazo bac bén clia
cac nhom chira bazo nito trong cac hop chét dugc @& cap & day. San pham phan tin
hodc hoa tan trong dau hodc hoa tan trong nudce co thé thu dugc bang su tao thanh bazo
bac bbén nay. Dang mudi ctia céc hop chét c6 cong thic bat ky & day c6 thé 1a mubi axit

amino cta nhom carboxyl (vi du, cdc mudi cta L-arginin, -lysin, -histidin).

Danh sach cta céc mubi thich hgp dugc tim thy trong Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p.
1418; Journal of Pharmaceutical Science, 66, 2 (1977); va "Pharmaceutical Salts:
Properties, Selection, va Use A Handbook; Wermuth, C. G. and Stahl, P. H. (eds.)
Verlag Helvetica Chimica Acta, Zurich, 2002 [ISBN 3-906390-26-8], mdi tai lidu nay
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dugc dua vao diy bang cach vién dan toan bg ndi dung cua chung.

Cac dang trung tinh ctia cac hop chét nay c6 thé dugc tai tao bang cach cho mubi
nay tiép xudc v6i bazo hogc axit va phan 1ap hop chét gbc theo cach thong thudng. Dang
gbc ctia hgp chét nay khac biét voi nhidu dang mudi khac nhau & mot s tinh chét vat
ly, nhu do hoa tan trong dung moi phan cuc, ngoai ra cac mudi nay 13 twong duong véi

dang gbc ciia hop chét nay cho muc dich ctia sing ché.

Ngoai dang mudi, sang ché dé xuit cac hop chét & dang tién dugc chat. Cac tién
duoc chét cia cac hop chit nay duge mo ta & dy 1a cac hop chét trai qua cac su thay
dbi hoa hoc trong diéu kién sinh ly dé tao ra cac hop chét theo sang ché. Ngoai ra, cac
tidén dugc chit c6 thé duoc chuyén hoéa thanh cc hop chét theo sang ché bang cic
phuong phéap hoa hoc hogc hoa sinh trong moi truong ex vivo. Vi du, cac tién duoc chat
c¢6 thé duoc chuyén héa cham thanh cac hop chét theo sang ché khi dugc dua vao bao
g6i miéng dén trén da cing v6i enzym hodc chét phan tmg héa hoc thich hop. Céc tién
duoc chat thuong hitu ich béi vi ching ¢6 thé d& dang st dung hon duge chét gdc trong
mot sd trudng hop. Vi dy, khi sit dung qua duong migng, chiing co thé ¢6 tinh sinh kha
dung hon dugc chét gbe. Tién dugc chét c6 thé con c6 do hoa tan trong céc duge phdm
dugc cai thién hon dugc chét géc. Nhiéu dang khéc nhau cua cac dAn xuit tién duoc
chét dugc biét rd trong linh vuc k¥ thuét nay, nhu cac dn xuét tién dugc chét phu thudc
vao sy cit thay phan hogc sy hoat hoa oxy hoa clia tién duoc chét. Vi du, ma khong bi
gidi han 6, tién dugc chit s& 1a hop chét theo sang ché dugc st dung dudi dang este
("tién duoc ché4t”), nhung sau d6 dugc thiiy phan chuyén hoa thanh axit carboxylic, ma
1a chét hoat hoa. C4c vi du thém bao gbm cac din xuét peptidyl ctia hop chét theo sang

r
A

ché.

Sang ché con bao gdm céc dang hydrat va solvat khac nhau cta cac hop chét

nay.

Céc hop chét theo sang ché ciing ¢6 thé chira céc ty 16 khong tu nhién ctia céc
chét déng vi nguyén to & mot hodc nhiéu nguyén tir tao thanh céc hop chét nay. Vi du,
céc hop chit nay c6 thé duoc danh ddu phong xa bang dong vi phong xa, nhu vi du triti
(3H), iot-125 (***T) hogc cacbon-14 (**C). Toan b cac thay dbi khac nhau vé dong vi
ciia céc hop chét theo sang ché, du c6 tinh phéng xa hay khong, thi déu duoc bao gdm
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trong pham vi cla sang ché.
Cac phuong phép

Céc hop chat duge md t& & day 1a c6 loi cho céc phuong phép dugc dé xuit &
day, ma khong bi rang budc bdi ly thuyét cu thé bét ky, dugc cho 1a phét huy cac tac
dung mong mudn ctia chung thong qua kha nang cia chiing @8 rc ché sy phat trién hozic
giét chét dong vat nguyén sinh ky sinh gdy ra bénh sbt rét (vi du, P. falciparum, P.
vivax, P. ovale, P. malariae, va/hodc P. knowlesi) va/hodc bénh Cryptosporidiosis (vi
du C. parvum, C. hominis, C. canis, C. felis, C. meleagridis, va C. muris). Theo mot sb
phuong an, viéc diéu tri bao gdm phong ngira nguyén nhén, nhu ngan chin sy lan rong
ctia viéc nhiém tring Plasmodium va/hodc Cryptosporidium ra ngoai gan, ngan chan
bénh toan than, ngan chan giai doan tri¢u chimg cua bénh sbt rét, ngin chin sy thiét 1ap
nhiém trung, va/hodc ngan chin sy 1ay truyén thém (vi du, vao mudi). Theo mot sb
phuong an, viéc diéu tri bénh sbt rét dé cap dén viéc diéu tri c6 muc dich 1a chira tri (vi
du, P. vivax hodc P. malariae), vi dy, chita tri triét dé (nhu 13, don sach thé ngh ctia ky
sinh tring ra khéi gan). Trong cac vi du khac nhau, cac phuong phap nay bao gbm viéc
ngin chan sy lan rong cla viée nhiém tring cta ky sinh tring gdy bénh sOt rét tir gan.
Theo mdt sé phuwong én, viée diéu tri bénh Cryptosporidiosis bao gdm phong nglra
nguyén nhan, nhu viéc ngin chdn sy lan rong Cryptosporidium ra ngoai vung da bi

nhiém cua d6i tuong (vi dy, gan, rudt, duong ho hap, v.v...).

Céc hop chit co thé 1a c6 ich trong viéc didu tri bénh sbt rét khang thude, nhu
bénh sét rét khang chloroquin, quinin, pyrimethamin, sulfadoxin, mefloquin, artemet,
lumefantrin, artesunat, amodiaquin, dihydroartemisinin, piperaquin, proguanil,
doxyxyclin, clindamycin, artemisinin, atovaquon, va su két hop bat ky cua cac thude

nay.
Céc dugc phdm
1. Céc ché phim

Dé st dung trong cac phuong phap dugc mo ta & day, cac hop chit c6 thé duoc
didu ché dudi dang duge pham hodc ché phim thu y. Ché phdm nay dugc chon c6 thé

thay dbi tuy theo d6i tuong can dugce diéu tri, phuong thire sir dung, va kiéu diéu tri
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duoc mong mudn (vi du, ngin chin, phong ngira, hodc tri liéu). Tom tit vé cac ky thuat
didu ché dugc trinh bay trong Remington: The Science va Practice of Pharmacy, 21st
Edition, Lippincott Williams & Wilkins, (2005); va Enxyclopedia of Pharmaceutical
Technology, eds. J. Swarbrick va J. C. Boylan, 1988-1999, Marcel Dekker, New York,
mdi tai liéu ndy duoc dua vao day bang cach vién dan. Cac cach sur dung va didu ché

dién hinh dwgc mé ta dudi day.

Trong thyc hanh cac phuong phap dugce dé cép, cac hop chat (hodc mudi dugc
dung cua chung) hodc cac ché pham c6 thé duoc st dung trong bit ky phuong phép va
cach thirc chdp nhan dugc va thong thuong nao da duge biét trong linh vuc k§ thuét
nay. Do dd, cac hop chét hodc cac ché phdm nay c6 thé duoc sir dung, vi dy, qua dudng
rudt hoic duong da day-rudt (vi du, qua duong miéng hodc truc trang), tai chd (vi du,
1én da hodc mang nhay c6 thé tiép can (vi du, trong miéng (vi du, dudi ludi hodc trong
ma4), trong mili, trong truc trang, hodc bé mit clia co quan sinh dyc niéu)), ngoai rudt
(vi du, bang 4p dung hoic tiém vao trong co, trong tinh mach, dudi da, trong khép,
trong bang quang, trong vong mac, ngoadi mang cing, trong mét, hodc trong tai), qua

da, hodc cach xong hit (vi du, bang khi dung).

Céc ché phdm nay c6 thé & dang rén, 1ong, hogc khi, nhu duge xac dinh 1a phu
hop béi ngudi ¢6 hidu biét trung binh vé linh vuc k¥ thuét nay. Do d6, nhu cac vi dy
chung, cac dugc phém nay co thé & dang vién nén, vién nang, Xi rd, vién tron, ché phém
dugc phu bén ngoai hodc ché phdm dugc bao vé khac, ché phdm giai phong lién tuc,
cdn ngot, bot, hat, huyén phu, nhil twong, dung dich, gel (vi du, hydrogel), bot nhdo,
md, kem, bang dén, miéng dén trén da, dang thdm u6t, thube dan, dang thut, dang tiém,

dang céy, dang xit, hodc dang khi.

Cac ché phdm nay, thong thuong, bao gdm luong c6 hiéu qua clia hop chét dugc
mo ta & diy va mot hoac nhiéu chét mang hoic ta dugc dugce dung, ma duge biét o
trong linh vye ky thuat nay. Do do, cac ché phdm nay c6 thé bao gdm mdt hodc nhiéu
chét pha lodng, dém, chét bao quan, mubi, carbohydrat, axit amino, protein mang, axit
béo, lipit, v.v... Cac hop chit dugc mo ta & day ¢ thé c6 mit trong céac lugng téng 36,

vi du, tir 1% dén 95% tdng khéi lugng cia ché pham.
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Dé tiém, cac ché phdm c6 thé dugc didu ché dudi dang thong thuong nhu dung
dich hoéac huyén phu 16ng, hodc nhu dang ran thich hop cho dung dich hogc huyén phu
trong dung dich trudc khi tiém, hodc nhu nhii twong. Céc té dugc thich hop cho cac ché
phém nay bao gém, vi dy, nudc, nude mubi, dextroza, va glyxerol. Céc ché phém nay
con 6 thé chira cac chét bd tro khong doc, nhu chét 1am w6t hodc 1am nhil twong hoa,

va chit dém pH, nhu natri axetat, sorbitan monolaurat, v.v...

Ché phim dé st dung qua dudng miéng bao gdm vién nén chira hop chét trong
hdn hop véi mot hodc nhiéu ta dugc dugc dung khong ddc. Cac ta dugc nay ¢ thé 13,
vi du, chét pha lodng hodc chit don tro (vi du, sucroza, sorbitol, dudng, manitol,
xenluloza siéu két tinh, tinh bot bao gdm tinh bot khoai ty, canxi carbonat, natri clorua,
lactoza, canxi phosphat, canxi sulfat, hodc natri phosphat); chét tao hat va chét phan ra
(vi du, cac din xuét ctia xenluloza bao gdm xenluloza siéu két tinh, tinh bot bao gdm
tinh bot khoai tdy, croscarmeloza natri, alginat, hodc axit alginic); chét lién két (vi du,
sucroza, glucoza, sorbitol, cdy keo, axit alginic, natri alginat, gelatin, tinh bot, tinh bot
dugc gelatin hoda so b, xenluloza siu két tinh, magie aluminum silicat,
carboxymetylxenluloza natri, metylxenluloza, hydroxypropyl —metylxenluloza,
etylxenluloza, polyvinylpyrolidon, hodc polyetylen glycol); va chét 1am tron, chét lam
truot, va chét chéng dinh (vi du, magie stearat, kém stearat, axit stearic, silic dioxit, dau
thuc vat da duge hydro hoa, hodc d4 talc). Cac ta duge dugce dung khéc co thé 1a chat

tao mau, chét tao huong, chat lam déo, chit 1am 4m, va chat dém.

Céc ché phim dé str dung qua dudong miéng co thé dugc didu ché duéi dang vién
nén nhai duoc, hoic dudi dang vién nang gelatin cimg trong d6 thanh phan hoat tinh
duoc tron véi chat pha loang dang rén tro (vi du, tinh bot khoai tay, lactoza, xenluloza
siéu két tinh, canxi carbonat, canxi phosphat hodc cao lanh), hodc dudi dang vién nang
gelatin mém trong d6 thanh phén hoat tinh dugc tron v6i nuée hodc mdi truong dau, vi
du, dau lac, parafin 16ng, hodc dau oliu. Bot, hat, va vién két c6 thé dugce tao ra béng
cach st dung céac thanh phén da dugc dé cap trén day dudi dang vién nén va vién nang
theo cach thong thuong st dung, vi du, may tron, thiét bi tAng ho4 16ng hodc thiét bi sdy

phun.

Su hoa tan hodc sy giai phong dugc kidm soat khuéch tan c6 thé dat duoc bang

cach pht mot cach thich hop ché pham dang vién nén, vién nang, vién keét, hodc ché
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pham hat clia céc hop chét, hodc bang cach két hop hop chét thanh mo6t ma tran thich
hop. M6t 16p phu giai phong dugce kiém soét ¢6 thé bao gdm mot hodc nhiéu chat phu
da duogc dé cap trén day va/hodc, vi du, senlac, sap ong, glycowax, sap thau dau, sap
cdy carnauba, rugu stearyl, glyxeryl monostearat, glyxeryl distearat, glyxerol
palmitostearat, etylxenluloza, nhua acrylic, axit dl-polylactic, xenluloza axetat butyrat,
polyvinyl clorua, polyvinyl axetat, vinyl pyrolidon, polyetylen, polymethacrylat,
metylmethacrylat, 2-hydroxymethacrylat, methacrylat hydrogel, 1,3 butylen glycol,
etylen glycol methacrylat, va/hodc polyetylen glycol. Trong ché phim ma tran giai
phong dugce kiém soat, vat liéu ma tran c6 thé con bao gém, vi du, metylxenluloza da
duoc hydro hod, sdp cdy carnauba va rugu stearyl, carbopol 934, silicon, glyxeryl
tristearat, metyl acrylat-metyl methacrylat, polyvinyl clorua, polyetylen, va/hodc

flocarbon da dugc hydro hoa.

Cac dang 16ng trong d6 céac hop chét va céc ché phdm theo séng ché c6 thé duge
két hop dé sir dung qua dudng miéng hodc tiém bao gbm dung dich nude, xi rd c6 huong
vi thich hop, huyén phui trong dau hodc nudc, va nhil twong c6 huong vi v6i cac dau an
duoc nhu dau hat bong, dau vung, dau dira, hodc dau lac, cling nhu con ngot va cac chét

din dugc dung twong tu.

Dugc phdm nay c6 thé con dugc diéu ché dudi dang ché phim thu y, dé sir dung
cho cac d6i tuong khong phai 12 ngudi. Cac ché phdm thi y ndy theo sang ché c6 thé
trong dang thich hop bét ky dé phu hop vé6i cach st dung duge yéu cau, vi du qua duong
mili, miéng, trong da, da hodc ngoai rudt. Theo mot phuong an dugc wu tién, ché phém
nay & dang c6 muc dich dé st dung qua duong miéng va, vi du dugce tron vao khau phan
thirc #n khi vat nudi an, hodc truc tiép cho vao miéng sau khi an. Céc ché pham tha y
nay théo sang ché & dang huyén pht 16ng hogc dung dich ding qua dudng mii, miéng
hodc tiém,v hodc trong dang rén hodc ban ran, bot, vién két, vién nang, hat, vién tron
duoc boc duong, vién nhdng, dang xit, tai, vién tron, vién nén, bt nhio, dang céy hodc
gel. Theo mot phuong an cu thé, cac ché phdm nay & dang ran dung qua dudng miéng,
tot hon 14 dang vién nén. Theo mot s6 phuong 4n, cic ché pham thi y nay c6 thé c6
luong ¢6 hiéu qua cua hop chét cho mdt loai vat cu thé (vi du, bo, clru con, d€, ngua,

V.V...).
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Theo mot phuong an dugc uu tién, cic ché phdm theo sang ché dugc didu ché
trong dang vién két hoic vién nén dé sir dung qua duong miéng. Theo dang ché phim
ndy, cic ché phdm nay chia lactoza monohydrat, siéu két tinh xenluloza,
crospovidon/povidon, chit thom, dudng nén va magie stearat dugi dang ta dugc. Khi
cac ché phdm nay trong dang vién két hodc vién nén, chiing 1a vi du 1 mg, 2 mg, hodc
4 mg vién két hodc vién nén torasemid. C4c dang vién két hogic vién nén nay c6 thé chia
duoc do d6 chung c6 thé duge c4t ra dé ph hop véi lidu lwong theo sang ché trong mot
hodc hai 14n st dung mdi ngdy. Trong mot phwong an duge uu tién hon, cac ché phim
theo sang ché duge didu ché trong dang dung dich hodc huyén phu tiém dé st dung
ngoai rudt. Cac ché phim tiém dugc diéu ché bang cach tron lugng c6 hiéu qua diéu tri
cla torasemid véi chit diéu hoa pH, chit dém, chét huyén phu, chét hoa tan, chét 6n
dinh, chit bd va/hodic chét bio quan, va bing cach bién d6i hdn hop nay thanh dang
tiém hodc truyén trong tinh mach, dudi da, trong co theo phuong phép thong thuong.
C6 kha nang, cac ché phim tiém c6 thé duoc 1am dong khong theo phuong phap thong
thuong. Vi du cua cac chit huyén phu bao gdbm metylxenluloza, polysorbat 80,
hydroxyetylxenluloza, gdém xanthan, sodic carboxymetylxenluloza va sorbitan
monolaurat d3 dugc polyethoxyl hod. Vi du cua chét hoa tan bao gdm polyoxy etylen -
dAu thau diu dugc hoa rén, polysorbat 80, nicotinamit, sorbitan monolaurat da duoc
polyetoxyl hod, macrogol va etyl este clia axit béo tur diu thiu diu. Ngoai ra, chat on
dinh bao gbm natri sulfit, natri metalsulfit va ete, trong khi d6 chat bao quan bao gdm
metyl p-hydroxybenzoat, etyl p-hydroxybenzoat, axit sorbic, phenol, cresol va
chlorocresol. Vi du ctia chét bd 1a manitol. Khi didu ché huyén phti hoic dung dich tiém,

nén dam bao ring ching ding truong v6i méu.
2. Céc kit

Céc hop chit va céc ché phim c6 thé dugc déng géi trong kit, tuy y véi mdt hodc
nhidu duoc chét dudi ddy (xem dudi day). Vi du khong gidi han cua céc kit nay bao
gém cac kit chura, vi du, hai hoac nhiéu vién tron, vién tron va bot, thudc dan va dung
dich trong 1o, hodc hai loai kem bbi tai chd. Céc kit nay ¢6 thé bao gdm céc thanh phan
tuy y hd tro viée st dung liéu don vi cho d6i twong, nhu lo dé hoan nguyén dang bot,
6ng tiém dé tiém, hé thdng phan phéi IV tuy chinh, hodc 6ng hit. Ngoai ra, cac kit lidu

don vi c6 thé bao gdm huéng dan dé chudn bi va st dung cac ché pham. Cac kit nay c6
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thé dugc san xuét dudi dang liéu don vi duy nhét cho mét ddi tuong, nhiéu muc dich st
dung cho mot dbi tuong déc bict (& lidu khéng dbi hoic trong d6 cac hop chét riéng 1¢
c6 thé thay dbi hiéu luc theo tién trién tri lidu); hodc cic kit nay c6 thé bao gdm nhiéu
1idu pht1 hop trong viéc st dung cho nhiéu d6i twong (“g6i lwong 16n). Céc thanh phéan

kit c6 thé dwoc lip rap trong hop bia cimg, gbi vi, binh, va éng.
3. Liéu lugng

Lidu lugng cta hop chit phu thude vao mot s6 yéu 6, nhu céch st dung, tudi va
khdi lvgng co thé cua ddi tugng, va tinh trang cia d6i tuong duoc chita tri, va cubi cung
s& duge quyét dinh boi bac s§ diéu tri hodc bac s§ thu y. Lugng nay cia hop chét, khi
duoc quyét dinh béi bac s§ didu tri hodc béc s§ thu y, duge dé cap duéi dang “lugng c6
hiéu qua trj liéu” & day va trong yéu ciu bao ho. Vi du, lidu ciia hop chét duoc dé cap
& day thuong trong dai tir khoang 1 dén khoang 1000 mg mdi ngay. Tét hon 13, luong

¢6 hiéu qua tri liéu nay 1a lugng trong khoang 1 mg dén khoang 500 mg mdi ngay.

Viée sir dung mdi thude, nhu duge md ta & ddy, c6 the doc 1ap 1a tir 1 dén 4 1an
mdi ngdy trong tir 1 ngay dén 1 nam, va thdm chi ¢6 thé dén sudt doi cua ddi tuong.

Viéc stt dung kinh nién, dai han c6 thé dugc chi dinh.
4. Céc liéu phép diéu tri két hop

Céc hop chét va dugce phim c6 thé duge didu ché va sir dung trong céc liéu phap
didu tri két hop, d6 1a, cac hop chét va cac duoc phém ¢6 thé dugc didu ché hodc st
dung mdt cach déng thoi, trude hodc sau, mot hodc nhiéu tht thuét y khoa hodc diéu tri
mong mudn. Céc liéu phap diéu tri két hop dic biét (cac tri liéu hodc cac thu thuét) dé
str dung trong ché d6 két hop sé& tinh dén kha nang twong thich cta cac thi thuat y khoa
hodc diéu tri mong mudn va tic dung tri lidu dat dugc. Con c6 su danh gia cao rang cac
tri liéu dugc st dung co thé dat dugc tac dung mong mudn cho cling mot r6i loan, hoic

ching c6 thé dat dugc céc tac dung khac nhau (vi du, kiém soat tac dong bét loi batky).

Vi du ctia cac loai thube khac dé két hop véi cac hop chit duge mo ta & day bao
gdm cac duge pham didu tri bénh st rét (vi dy, chloroquin, quinin, pyrimetamin,
sulfadoxin, mefloquin, artemet, lumefantrin, artesunat, amodiaquin,

dihydroartemisinin, piperaquin, proguanil, doxyxyclin, clindamycin, artemisinin,
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atovaquon, cac dugc phém da dugc phé chudn khac cho viéc diéu tri bénh sbt rét, va su
két hop bat ky cla céc thuéc nay) vd/hoic cic dugce phim diéu tri bénh
Cryptosporidiosis (vi dy, nitazoxanid). Cac vi du khéc cta cac thudc dé két hop véi cac
hop chét duge mo ta & day bao gbm céc dugc phim diéu trj c4c triéu ching hodc cac
dAu hiéu khéac nhau, ma van c¢6 su lién hé hodc ¢6 su lién quan v6i nhau. Khi ngudi ¢b
hidu biét trung binh vé linh vuc k¥ thuét nay x4c dinh 1a thich hop thi cac phuong phap
két hop c6 thé bao gdm viéc st dung hai (hodc nhidu) chét duoc didu ché cing nhau
hodc riéng 1é v6i nhau. Trong mdt vi du, hai hodc nhiéu loai thudc dugc diéu ché cung

nhau dé st dung ddng thoi hodc gin nhu déng thoi céc chét.
Vi du thwe hién sang ché

Céac vi du sau ddy mo ta viéc tdng hop mot s6 hop chét dai dién va viéc st dung
cac hop chit nay dé diéu tri bénh sét rét. Theo d6, céc vi du nay c6 muc dich 1a d& minh
hoa, nhung khong 1am gidi han sang ché nay. Cac hop chét bd sung ma khong co sy
minh hoa cu thé c6 thé duoc tdng hop bang cac phuong phéap thong thuong két hop véi

cac phuong phap duge mo ta & day.
Tbng hop cac hop chét
Nguyén liéu va phuong phéap

T4t ca cac phan Gng duoc thyuc hién trong Khi quyén N3 hodc agon. Tét ca cac
chét phan ng va dung mdi dugc mua tir cac nha cung cAp thuong mai va dugc sir dung
nhu dugc nhan, hodc dugc téng hop theo céc tai liéu tham khao co6 chti thich. Phd NMR
duoc ghi lai trén quang phd ké Bruker 300 (300 MHz 'H, 75 MHz 13C) va Bruker 400
(400 MHz 'H, 100 MHz *C). Su chuyén dich hoa hoc proton dugc bao céo trong don
vi phan tri¢u (ppm) (6) dugc tham chiéu dén dung mdi NMR. Dit liéu dugc béo céo nhu
sau: cac chuyén dich ho4 hoc, do bdi (br = vach rdng, s = vach don, d = vach doi, t =
vach ba, q = vach bbn, p = vach ndm, m = nhiéu vach; (cc) hing s6 tao cap trong Hz;
tich hop). Trir khi dit liéu NMR chi dinh khac duoc thu thap ¢ 25°C. Séc ky nhanh dugc
thuc hién biang cach st dung 40-60 pirn Silica Gel (c& ludi 60 A) trén Teledyne Isco
Combiflash Rf. P& phan tich do tinh khiét, d¢ tinh khiét dugc do boi do hép thu UV &
210 nm dbi véi tat ca cac vi du, va do déng nhit dugc xéac dinh trén khéi phé ké SQ

bing cach ion hoa phun dién tr duong. Phuong phap sau ddy duoc st dung: Séc ky
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16ng/Khdi phd ndi tiép (LCMS: Liquid Chromotography/Mass Spectrometry) duoc
thuc hién trén mo-dun tach Waters 2795 va dAu do khdi luong 3100. Pha dong A chita
0,01% axit formic trong nuéc, trong khi d6 pha dong B chira 0,01% axit formic trong
axetonitril. Gradien chay tir 5% dén 95% pha dong B trén 2,5, 5 hodc 7,5 phat & 1,75
mL/phtt. Cot Agilent Poroshell 120 EC-C18, 2,7 mM, 3,0 x 30 mm duogc st dung véi
nhiét d6 cta cot duge duy tri & 40°C. 2,1 mL dung dich mau duoc truyén vao. TLC
phén tich dugc thuc hién trén tAm EM Reagent 0,25 mm silica gel 60-F. Viéc quan sét
duoc duge thuc hién véi den UV va nhudm véi dung dich nude kali permanganat
(KMnOy) sau d6 gia nhiét. Viéc do khéi luong chinh xac dat dugc trén khoi pho ké
Agilent 6230 Time-of-Flight du6i dang (M+H)". Sy tinh khiét va ddng nht ciia hop
chét con duoc xac dinh bdi UPLC-MS. Sy tinh khiét duge do bang d9 hép thu UV &
210 nm. Sy ddng nhét dugc x4c dinh trén khdi phd ké SQ bang ion hoa phun dién t
am va duong. Pha dong A chtta 0,1% amoni hydroxit hodc 0,05% axit trifloaxetic trong
nuée, trong khi d6 pha dong B chtra 0,1% amoni hydroxit hodc 0,06% axit trifloaxetic
trong axetonitril. Gradien chay tir 5% dén 95% pha dong B trén 2,65 phit ¢ 0,9 mL/pht.
Cot Acquity BEH C18, 1,7 pm, 2,1 x 50 mm dugc st dung v6i nhiét do cua cot duge
duy tri & 65°C. Céac hop chit dugc hoa tan trong DMSO ¢ ndéng d6 danh dinh bing 1
mg/mL, va 1,0 uL dung dich dung dich nay dugc truyén vao. Viéc tdch khong d6i xtng
duoc thue hién bing SFC-MS. Sic ky dich siéu t6i han A Berger G600 dugc di kém
v6i khéi phd ké bén cuc don Waters ZQ hoat dong trong ché do APCI duong. Viée st
dung CO2 long dugc bién d6i v6i 20% isopropanol, viéc tach bang séc ky c6 pha dong
¢6 thanh phin duoc giit ¢ dinh va ddng nhét dugce thyc hién trong 5,0 phut & 4,0
mL/phut trén cot 4,6 x 100 mm Chiralpak AD-H dugc duy tri & 40°C. Cac hop chit
duoc hoa tan trong metanol & ndng d6 danh dinh bang 1 mg/mL, va 10 pL dung dich
nay duogc truyén vao. Céc vi du tong hop dudi day khong lam giéi han cu thé, va cac
phuong phép khac dé tdng hop cac hop chét theo sang ché duoc biét rd boi nguoi co
hidu biét trung binh vé linh vyc k¥ thuét nay.

Tu viét tat

Xuyén sudt cac vi du tong hop duéi day, céc tir viét tit khac nhau dugc sir dung

va duge biét rd béi nguoi co hiéu biét trung binh vé linh vuc k¥ thuat nay. Bang 2 mo
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ta cac vi du khac nhau cua cac tir viét tat dugc sit dung xuyén sudt cac vi du va tham

chiéu tuong Ung.

Bang 2
Tur viét tét Tham chiéu
ACN axetonitril
DCM dichlormetan
DMF dimetylformamit
EtOAc etyl axetat
HPLC Séc ky 16ng hiéu ning cao
MeOH Metanol
PBS Nude mubi dém phosphat
THF Tetrahydrofuran
TFA Axit trifloroaxetic
TLD Séc ky 16p mong
UPLC Séc ky 1ong siéu hiéu ning
DBU 1,8-diazabixyclo[5.4.0Jundec-7-en
Tién chét xtc tac XPhos (nhu 13, 2-dixyclohexylphosphino-
XPhos Pd G3 2'.4' 6'-triisopropyl-1,1'-biphenyl)[2-(2"-amino-1,1'-
biphenyl)]paladi(Il) metansulfonat, CAS Number 1445085-55-1)
TMSOTYE trimetylsilyl triflometansulfonat
DIAD diisopropyl azodicarboxylat
NMO N-metylmorpholin N-oxit
TsOH axit p-toluensulfonic

-47-



39537

TBAB/F tetra-N-butylamoni bromua/florua

DCE dicloetylen

TFAA trifloaxetic anhydrit

DMP 2,2-dimetoxypropan

DessMartin Dess—Martin periodinan (nhu 13, 1,1,1-Tris(axetyloxy)-1,1-

dihydro-1,2-benziodoxol-3-(1H)-one, CAS Number 87413-09-0)

Chat xtic tic
Hoyveda-
Grubbs thé hé
thir hai

Chét xuc tac dua trén ruteni Hoyveyda-Grubbs thé hé tht hai
(nhu 13, (1,3-bis-(2,4,6-trimetylphenyl)-2-
imidazolidinyliden)diclo(o-isopropoxyphenylmetylen)ruteni,
Diclo[1,3-bis(2,4,6-trimetylphenyl)-2-imidazolidinyliden](2-
isopropoxyphenylmetylen)ruteni(II), CAS Number 301224-40-
8).

Chét xuc tac

Chét xuc tac dua trén ruteni Hoyveyda-Grubbs thé hé thir nhét
(nhu 13, diclo(2-isopropoxyphenylmetylen)

Hoyveda- (trixyclohexylphosphin)ruteni(IT), Diclo(
, trixyclonex osphin)ruteni(ll), Diclo(o-

Grubbs thé hé Y YIPROSP . _
& o isopropoxyphenylmetylen)(trixyclohexylphosphm)rutenl(H),
thr nhat

CAS Number 203714-71-0).
NBSH 2-nitrobenzensulfonohydrazit
PhSH Benzenthiol
DIBAL-H Diisobutylaluminium hydrua
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Vi du 1: (3S,4R,8R,9S,10S)-N-(4-xyclopropoxyphenyl)-10-((dimetylamino)metyl)-
3,4—dihydroxy-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit (“E1”)

Br.

Br Br.
\O _NINS TFA, DCM \O _N/Ns PhtH, DIAD, PhyP \O Oso4
., &~ > ’, >

' I THF D l axeton/ nud
o \D\'\—) Ho\\c‘D\'\_) PhtN— ¢

Br, Br,

Br, @ Ns O Ns
,

—N DMP, TsOH D + D
%, ~ —_— L .
[ DCM PhiN— ¥ 0 PhiN—" T\ ) 0
PhtN—s" OH O—F O‘<\
OH

3 4a,phan cyc it hon 4b phan cuc hon nhidu hon

Br

Br.
NoH, \® \_N:NS NaBH(OAG)s, CHO PhSH, Cs,COs

—etanol —> G > ——’
euanol Elll MgSO4, DCM \ D
HQN\\“~ (o)

0_4 0/4

XPhos Pd G3 _Ha
_—

O NH
CH3CN v, &N
Cs,CO,, ACN \ E\ \ [
N—" N OH
/
OH
E1

Chét trung gian 1: ((8R,9R,108,2)-9-(4-bromophenyl)-6-((2-nitrophenyl)sulfonyl)-
1,6-diazabixyclo[6.2.0]dec-3-en-10-yl)metanol.
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Dung dich chta (8R,9R,10S,2)-10-((bis(4-metoxyphenyl)(phenyl)metoxy)
metyl)-9-(4-bromophenyl)-6-((2-nitrophenyl)sulfonyl)-1,6-diazabixyclo[6.2.0]dec-3-
en (2,00 g, 2,66 mmol) (Journal of Organic Chemistry (2012), 77(17), 7187-7211;
WO 2015070204) trong DCM (27,00 mL) dugc thém TFA (3,03 g, 26,60 mmol, 1,97
mL). Hon hop nay duge khudy & 15°C trong 20 gio. Hon hgp phan tng dugc ding bang
céch thém dung dich NaHCOs (100 mL), va sau d6 dugc chiét bing DCM 180 mL (60
mL x 3 lén). Céc 16p hitu co gom duge dugce lam kho béng [NaSO4], dugc loc va dugc
cd dic dudi &p suit giam dé tao ra chét can. Chét can nay duoc tinh ché bang séc ky cot
(Si02, ete dau mé: DCM=1:1 dén DCM:MeOH=10:1 tao ra chét trung gian 1 (1,47g,
thd) dudi dang chét rén mau den. Sy hién dién cta san phdm phan tng duoc x4c nhén

bing NMR va LCMS.

Chit trung gian 2: 2-(((8R,95,108,2)-9-(4-bromophenyl)-6-((2-nitrophenyl)sulfonyl)
-1,6-diazabixyclo[6.2.0]dec-3-en-10-yl)metyl)isoindolin-1,3-dion.

Hdn hop chira triphenylphosphin (1,52 g, 5,78 mmol) trong THF (5 mL) da duogc
khtt khi va suc véi Na duoc thém diisopropyl azodicarboxylat (1,17 g, 5,78 mmol, 1,12
mL). Hdn hop nay sau khi dugc khudy & 0°C trong khi quyén N, duge thém hdn hop
chira chét trung gian 1 (1,47 g, 2,89 mmol, 1,00 duwong lugng) va isoindolin-1,3-dion
(637,81 mg, 4,34 mmol, 1,50 duong luong) trong THF (5 mL) dd dugc khu khi va suc
v&i Na. Hon hop nay dugce khudy & 16°C trong 18 gio trong khi quyén Na. Hon hop
phéan Gng dugc dung bang cach thém H2O (20 mL), va sau d6 duoc chiét baing DCM
(20 mL x 3 14n). Céac 16p hitu co gom duge duge lam kho bang [Na2S04], dugc loc va
dugc cd dac dudi ap sut giam dé tao ra chét can. Chét cin nay dugc tinh ché bang sic
ky cdt (SiOa, ete diu mo: etylaxetat =5:1 dén 2:1) tao ra chat trung gian 2 (1,26 g, 1,98
mmol, hiéu suit 68,39%) duti dang chét rén mau nau duoc xac nhan biang NMR va

LCMS.

Chét trung gian 3: 2-(((8R,9S,108)-9-(4-bromophenyl)-3,4-dihydroxy-6-((2-
nitrophenyl)sulfonyl)-1,6-diazabixyclo[6.2.0]decan-1 0-yl)metyl)isoindolin-1,3-dion

Dung dich chura chét trung gian 2 (1,26 g, 1,98 mmol) trong axeton/nudc (15,00
mL) dugc thém N-metylmorpholin N-oxit (463,09 mg, 3,95 mmol, 417,20 pL) va sau
d6 13 0sO4 (5,02 mg, 19,76 pmol, 1,03 pL). Hon hop nay duge khudy & 15°C trong 1,5
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gid. Hdn hop phéan tmg dugc 1am khd bang [Na2S04], dugc loc va dugce ¢d dic dudi ap
suét giam. Chét cin nay dugc tinh ché bang sic ky cot (SiO», ete dau mo/etyl axetat=3/1
dén 0:1) dé tao ra chat trung gian 3 (1,11 g, 1,65 mmol, hi¢u suit 83,48%) dudi dang
chit rin mau trng duge x4c nhan baing LCMS va NMR.

Chit trung gian 4a va 4b: 2-(((3aR,6aR,7S,8R,10aS)-7-(4-bromophenyl)-2,2-dimetyl-
5-((2-nitrophenyl)sulfonyl)octahydro-3aH-azeto[ 1,2-a][1,3]dioxolo[4,5-
f[1,4]diazocin-8-yl)metyl)isoindolin-1,3-dion (chit trung gian 4a) va 2-
(((3aS,6aS,7S,8R,10aS)-7-(4-bromophenyl)-2,2-dimetyl-5-((2-nitrophenyl)
sulfonyl)octahydro-3aH-azeto[ 1,2-a][1,3]dioxolo[4,5-f][1,4]diazocin-8-
yl)metyl)isoindolin-1,3-dion (chét trung gian 4b).

Dung dich chira chit trung gian 3 (880,00 mg, 1,31 mmol) va 22-
dimetoxypropan (272,97 mg, 2,62 mmol, 321,14 puL) trong DCM (10,00 mL) duoc
thém TsOH (225,66 mg, 1,31 mmol). Hon hgp nay dugc khudy & 15°C. Sau 20 gio, hdn
hgp phan tng dugc c6 dic dudi ap sut giam dé tao ra chét can. Chét can nay dugc tinh
ché bang TLC didu ché (Si0a, ete ddu md/etyl axetat=1:1) 1an luot tao ra cis-diol, chat
trung gian 4a (phan cyc it hon, 53,00 mg, 74,48 pmol, hi¢u suét 5,68%) dudi dang chét
rin mau tring va chét trung gian 4b (phén cyuc nhiéu hon, 260,00 mg, 365,38 umol, hiéu
suit 27,88%) duéi dang chét rin mau tring dugc x4c nhan bang NMR va LCMS.

Chéit trung gian 5: ((3aR,6aR,7S,8S,10aS)-7-(4-bromophenyl)-2,2-dimetyl-5-((2-
nitrophenyl)sulfonyl)octahydro-3aH-azeto[ 1,2-a][1,3]dioxolo[4,5-/][1,4]diazocin-8-

yl)metanamin.

Dung dich chtra chét trung gian 4b (360,00 mg, 505,92 pmol) trong etanol (5,00
mL) duoc thém hydrazin hydrat (37,99 mg, 758,88 pmol, 36,88 pL). Sau khi khudy
& 70°C trong 1,5 gid, hdn hop phan tng dugc loc qua xelit va dugc co dac dudi ap suét
giam dé tao ra chét trung gian 5 (239,00 mg, 411,02 pmol, hi¢u suét 81,24%) duéi dang
chét rin mau vang dugc xac nhan bang NMR va LCMS.

Chét trung gian 6: 1-((3aR,6aR,7S,8S,10aS)-7-(4-bromophenyl)-2,2-dimetyl-5-((2-
nitrophenyl)sulfonyl)octahydr0-3aH-azeto[1,2-a][1,3]di0x010[4,5-j][1,4]diazocin-8-
yl)-N,N-dimetylmetanamin.
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Dung dich chira chét trung gian 5 (239,00 mg, 411,02 pmol) va formaldehyt
(200,47 mg, 2,47 mmol, 183,92 pL) trong DCM (500 pL) dugc thém MgSO4 (494,74
mg, 4,11 mmol) va axit axetic (49,36 mg, 822,04 umol, 47,01 pL). Sau 20 phut, natri
triaxetoxyborohydrit (60,32 mg, 1,23 mmol) dugc thém va hdn hop duge khudy
& 15°C trong 23 git. Hon hop phan ung dugce loc bang xelit va duoc co dic dudi ap
suit giam @& tao ra chét can. Chét cin nay dugce tinh ché bang TLC didu ché (SiOa,
DCM: MeOH = 10:1) tao ra cht trung gian 6 (210,00 mg, 344,53 pmol, 83,82% hi¢u

suat) duéi dang dau mau vang dugc xac nhan bing LCMS.

Chit trung gian 7: 1-((3aR,6aR,7R,8S,10aS)-7-(4-bromophenyl)-2,2-
dimetyloctahydro-3aH-azeto[ 1,2-a][1,3]dioxolo[4,5-/][1,4]diazocin-8-y1)-N,N-

dimetylmetanamin.

Dung dich chira chét trung gian 6 (210,00 mg, 344,53 pmol) trong CH3CN (2,00
mL) dugc thém benzenthiol (17,08 mg, 155,04 pmol, 15,82 ul) va sau d6 duoc
thém Cs2CO3 (224,51 mg, 689,06 pmol). Hon hop nay duge khudy & 40°C trong 1,5
gio trong khi quyén Na. Hon hop phan tmg dugc dimg bang cach thém H,0 (5 mL), va
duoc chiét bing DCM 15 mL (5 mL x 3 1an). Cac 16p hitu co gom duge duge lam kho
bang [Na2S04], dugc loc va dugc cd dic dudi ap sudt giam dé tao ra chit can. Chét can
duoc tinh ché bang TLC didu ché (SiO2, DCM: MeOH = 10:1) tao ra chét trung gian 7
(72,00 mg, 169,66 pmol, hiéu suét 49,24%) duéi dang dau mau vang dugc xac nhén
bing NMR va LCMS.

Chit trung gian 8: (3aR,6aR,7S,8S,10aS)-7-(4-bromophenyl)-N-(4-
xyclopropoxyphenyl)- 8-((dimetylamino)metyl)-2,2-dimetylhexahydro-3aH-azeto[ 1,2-
a][1,3]dioxolo[4,5-/][1,4]diazocin-5(4H)-carboxamit.

Dung dich chtta chét trung gian 7 (48,00 mg, 113,11 pmol) trong DCM (2,00
mL) duoc thém TEA (5,72 mg, 56,55 upmol, 7,84 uL) va 1-(xyclopropoxy)-4-
isoxyanato-benzen (23,78 mg, 135,73 pmol) trong khi quyén Na. Sau khi khudy
& 15°C trong 22 gi®, hdn hgp phéan tng dugc dung bang cach thém H2O (5 mL), va sau
d6 dwoc chiét baing DCM 15 mL (5 mL x 3 14n). C4c 16p hitu co gom duge dugce cd dic
dudi ap suit giam dé tao ra chét can. Chét cin nay dugce tinh ché bing TLC didu ché

(Si02, DCM: MeOH = 10:1) tao ra chét trung gian 8 (29,40 mg, 49,04 pmol, hi¢u suét
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43,35%) duéi dang dau nhat duge x4c nhan bang LCMS.

Chét trung gian 9: (3aR,6aR,7S,88S,10aS)-N-(4-xyclopropoxyphenyl)-8-
((dimetylamino)metyl)-2,2-dimetyl-7-(4-(phenyletynyl)phenyl)hexahydro-3aH-
azeto[1,2-a][1,3]dioxolo[4,5-f][1,4]diazocin-5(4H)-carboxamit.

Dung dich chtra chét trung gian 8 (29,00 mg, 48,37 pmol) trong CH3CN (1,00
mL) trong khi quyén N, dugc thém TEA (97,89 mg, 967,38 pmol, 134,09 pL) va
etynylbenzen (24,70 mg, 241,84 pmol, 26,56 puL) va XPhos Pd G3 (6,14 mg, 7,26
umol). Sau khi khudy & 70°C trong 1 gio, hdn hgp phéan tng duoc dimg bing cach
thém H20 (4 mL), va sau d6 dugc chibt bing DCM 15 mL (5 mL x 3 lan). Céc 16p hiru
co gom dugc duge lam khd bang Na;S04, dugc loc va duge c¢d dic dudi ap sudt giam

dé tao ra chét trung gian 9 (30,00 mg) dudi dang dAu nhat dugc xac nhan bang LCMS.

Téng hop E1 (3S,4R,8R,9S,10S)-N-(4-xyclopropoxyphenyl)-10-((dimetylamino)
metyl)-3,4-dihydroxy-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6 .2.0]decan-6-

carboxamit.

Dung dich chira chét trung gian 9 (20,00 mg, 32,22 umol) trong CH3CN (500,00
L) duge thém 1 M HCI (500,00 pL). Sau khi khudy & 15°C trong 18 gio, hdn hop phan
g dugce 6 ddc dudi ap suét giam dé tao ra chét can. Chét can nay dugc tinh ché béng
HPLC didu ché (cot: Waters Xbridge Prep OBD C18 150*30 5u; A: nude (0,225% axit
formic) B: axetonitril) tao ra hop chat E1 (8,20 mg, 14,12 pmol, hiéu suét 43,83%) dudi

dang chat ran mau vang.

IH{ NMR (400 MHz, CHLOROFORM-d) & ppm 0,73 (d, J/=4,52 Hz, 4 H) 1,26
(s, 1 H) 2,32 (s, 6 H) 2,60 - 2,70 (m, 2 H) 2,86 - 2,92 (m, 1 H) 2,96 - 3,05 (m, 2 H) 3,22
(br d, J=15,56 Hz, 1 H) 3,52 - 3,65 (m, 3 H) 3,65 - 3,75 (m, 2 H) 3,86 (br s, 2 H) 3,97 -
4,05 (m, 1 H) 4,13 (brs, 1 H) 4,31 (br d, J=9,54 Hz, 1 H) 6,95 (d,/=9,03 Hz, 2 1) 7,24
(d, J=9,03 Hz, 2 H) 7,32 - 7,46 (m, 6 H) 7,49 - 7,57 (m, 4 H) 8,37 (br s, 1 H) 8,56 (brs,
1 H).
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Vi du 2: (3S,4R,8R,9S,105)-10-((dimetylamino)metyl)-3,4-dimetoxy-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit (“E2”)
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Chét trung gian 10: 2-(((3S,4R,8R,95,105)-9-(4-bromophenyl)-3,4-dihydroxy-6-((2-
nitrophenyl)sulfonyl)-1,6-diazabixyclo[6.2.0]decan-1 0-yl)metyl)isoindolin-1,3-dion.

Dung dich chtra chéit trung gian 4a (170,00 mg, 238,90 pmol) trong CH;CN
(2,00 mL) va 1 M HCI (2,00 mL) dugc khudy & 20°C trong 18 gio. Hon hop phan tng
duoc cd dac dudi ap suit giam d2 tao ra chét can. Chét cin dugc tinh ché bang TLC
didu ché (Si02, DCM: MeOH = 10:1) tao ra chét trung gian 10 (140,00 mg, 208,49
pumol, hiéu sudt 87,27%) dudi dang chét rin mau tring dugc x4c nhan bang NMR.

Chét trung gian 11: 2-(((3S,4R,8R,9S,108)-9-(4-bromophenyl)-3 ,4-dimetoxy-6-((2-
nitrophenyl)sulfonyl)-1,6-diazabixyclo[6.2.0]decan-1 0-yl)metyl)isoindolin-1,3-dion.

Dung dich chtra chét trung gian 10 (125,00 mg, 186,15 umol) trong DCM (4,00
mL) dugc thém trimetyloxonium tetrafloborat (137,67 mg, 930,75 pmol) va
N1,N1,N8 N8-tetrametylnaphthalen-1,8-diamin (239,36 mg, 1,12 mmol) ¢ 0°C trong
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khi quyén N». Sau khi khudy & nhiét do trong phong (15°C) trong 18h, hdn hop phan
ung dugc ¢d dic dudi ap sut giam dé tao ra chét can. Chét can nay duoc tinh ché bang
TLC diéu ché (Si0,, etyl axetat) tao ra chét trung gian 11 (100,00 mg, 142,94 pmol,
hiéu suét 76,79%) duéi dang chét ran mau tring duoc x4c nhan bing NMR.

Chéit trung gian 12: ((3S,4R,8R,95,10S)-9-(4-bromophenyl)-3,4-dimetoxy-6-((2-
nitrophenyl)sulfonyl)-1,6-diazabixyclo[6.2.0]decan-10-yl)metanamin.

Dung dich chira chit trung gian 11 (100,00 mg, 142,94 pmol) trong etanol (3,00
mL) duge thém NoH4.H20 (10,73 mg, 214,42 pmol, 10,42 pL). Sau khi khudy
& 70°C trong 1 gid, hdn hop phan tng duoc loc qua xelit va duge cd ddc dudi ap suét
giam dé tao ra chét trung gian 12 tho (87,00 mg) dudi dang chét rin mau vang dugc xac

nhan bing NMR.

Chit trung gian 13: 1-((3S.,4R,8R,9S,10S)-9-(4-bromophenyl)-3,4-dimetoxy-6-((2-
nitrophenyl)sulfonyl)-1,6-diazabixyclo[6.2.0]decan-10-y1)-N,N- dimetylmetanamin.

Dung dich chtra chét trung gian 12 (87,00 mg, 152,77 umol) trong DCM (2,00
mL) duge thém HCHO (27,53 mg, 916,64 pmol, 25,25 pL), MgSO4 (183,89 mg, 1,53
mmol), NaBH(OAc); (97,14 mg, 458,32 umol) va AcOH (18,35 mg, 305,55 pmol,
17,47 pL). Sau khi khudy & 15°C trong 3 gid, hdn hop phéan tng dugce loc qua xelit va
dugce co dic dudi ap sut giam dé tao ra chét cin. Chét can dugc tinh ché béng TLC
didu ché (SiO, DCM: MeOH = 10:1) @ tao ra chat trung gian 13 (46,00 mg, 76,98

pumol, hi¢u suét 50,39%) duéi dang dau mau tring.

Chit trung gian 14: ((3S,4R,8R,9S,105)-9-(4-bromophenyl)-3,4-dimetoxy-1,6-
diazabixyclo[6.2.0]decan-10-yl)metanamin.

Dung dich chtra chit trung gian 13 (46,00 mg, 76,98 pmol) trong CH3CN (2,00
mL) dugc thém benzenthiol (12,72 mg, 115,48 pmol, 11,78 uL) va Cs2CO;3 (50,17 mg,
153,97 umol). Sau khi khudy & 40°C trong 1,5 gid trong khi quyén Nz , hdn hop phan
ung dugc dung bang cach thém H>O (2 mL), va dugc chiét bang DCM 15 mL (5 mL x
3 14n). Céc 16p hitu co gom duogc dugc lam khd bang [NaxSOs], duge loc va dugce co
dic dudi ap suit giam dé tao ra chéit can. Chét can duoc tinh ché bang TLC diéu ché

(Si02, DCM: MeOH = 10:1) tao ra chét trung gian 14 (17,00 mg, 41,23 pmol, hi¢u suét
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53,55%) du6i dang diu mau tring dugc xac nhan bang LCMS.

Chit trung gian 15: (35,4R,8R.9S,10S)-10-(aminometyl)-9-(4-bromophenyl)-3,4-
dimetoxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 14 (17,00 mg, 41,23 pmol) trong DCM (2,00
mL) dugc thém TEA (2,09 mg, 20,61 pmol, 2,86 ul) va l-isoxyanato-4-metoxy-
benzen (6,15 mg, 41,23 pumol, 5,30 pL). Sau khi khudy trong khi quyén N, & 15°C trong
2,5 gid, hdn hgp phan tmg dugc dimg bang cach thém H,0 (5 mL), va sau d6 duge chiét
bing DCM 15 mL (5 mL x 3 1an). C4c 16p hitu co gom duge dugc cd déc dudi ap sut
giam dé tao ra chét can. Chét can ndy dugc tinh ché bang TLC didu ché
(DCM:MeOH=10:1) dé tao ra chét trung gian 15 (33,00 mg, thd) dudi dang dau trong
dugc xac nhan bang LCMS.

Téng hop E2 (3S,4R,8R,9S,105)-10-((dimetylamino)metyl)-3 ,4-dimetoxy-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6 .2.0]decan-6-

carboxamit

Dung dich chtra chét trung gian 15 (33,00 mg, 58,77 pmol) trong axetonitril
(2,00 mL) dugc thém TEA (118,94 mg, 1,18 mmol, 162,93 pL) va XPhos Pd G3 (7,46
mg, 8,82 umol) trong khi quyén N». Sau khi khudy & 70°C trong 1 gio, hdn hop phan
ung dugc dung bang cach thém H20 (2 mL), va sau d6 dugc chiét bang DCM 15 mL
(5mL x3 14n). Céc 16p hitu co gom duoc duge 1am kho bang [Na2SOs4], dugc loc va
duoc cd dac dudi ap suit giam dé tao ra chét can. Chét cin duge tinh ché bang TLC
didu ché (Si02, DCM: MeOH = 10:1) sau d6 bang HPLC dicu ché (cot: Waters Xbridge
Prep OBD C18 150*30 5u; A: nudc (0,225% axit formic) B: axetonitril) dé tao ra 4,4
mg, 7,55 umol, hi€u suét 12,85% dudi dang chét rin mau tréng. Chu trac dugc x4ac nhan

bing LCMS va NMR.

' NMR (400 MHz, CHLOROFORM-d) & ppm 2,06 (s, 6 H) 2,39 (br s, 2 H)
2,58 (br s, 2 H) 3,03 - 3,14 (m, 1 H) 3,30 (br s, 1 H) 3,48 (s, 4 H) 3,51 - 3,58 (m, 2 H)
3.61 - 3,67 (m, 4 H) 3,78 (s, 3 H) 3,89 - 4,12 (m, 3 H) 6,83 (d, J~8,91 Hz, 2 1) 7,18 (d,
J=8.78 Hz, 2 H) 7,36 (br d, J=5,40 Hz, 3 H) 7,43 - 7,47 (m, 2 H) 7,48 - 7,51 (m, 2 H)
7,52 - 7,56 (m, 2 H) 7,99 (br s, 1 H).
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Vi du 3: (45,8R,9R,10S)-4-(dimetylamino)-10-(hydroxymetyl)-N-(4-metoxypheny1)-9-
(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E3”)
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Chét trung gian 16: tert-butyl N-[(1S)-3-[(2R,3R,4S)-3-(4-bromophenyl)-2-[[(2-
nitrophenyl)sulfonylamino]metyl] -4-(trityloxymetyl)azetidin-1-yl]-1-[[tert-
butyl(diphenyl)silylJoxymetyl]propyl]carbamat.
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Dung dich chta N-(((2R,3R,4S)-3-(4-bromophenyl)-4-((trityloxy)metyl)
azetidin-2-yl)metyl)-2-nitrobenzensulfonamit (W02015070204) (1,20 g, 1,72 mmol)
va (S)-tert-butyl (1-((tert-butyldiphenylsilyl)oxy)-4-oxobutan-2-yl)carbamat
(US 20150266867) (911,52 mg, 2,06 mmol) trong DCM (40,00 mL) dugc thém MgSO4
(2,07 g, 17,20 mmol) va NaBH(OAc); (729,07 mg, 3,44 mmol). Sau khi khudy & 15°C
trong 2 gio, hdn hop phan tng dugc ding bang cach thém nudc NaHCO3 bdo hoa (15
mL) va dugc chiét bing DCM (5 mL x 2 14n). Cac 16p hitu co gom dugc duge lam khd
béng NazS0s, duge loc va dugce cd dic dudi ap suét giam dé tao ra chét can. Chét cin
nay dugc tinh ché bang sic ky cot (SiOy, ete diu mo/etyl axetat=20:1 dén 3:1) dé tao ra
chét trung gian 16 (2,00 g) dusi dang chit rén mau tring: 'H NMR (400MHz,
CHLOROFORM-d) & = 7,81 - 7,69 (m, 3H), 7,66 - 7,58 (m, 6H), 7,45 - 7,34 (m, 8H),
7,15 - 7,04 (m, 18H), 4,87 - 4,76 (m, 2H), 3,68 - 3,59 (m, 3H), 3,50 - 3,42 (m, 3H), 3,14
(br. s., 1H), 3,03 - 2,97 (m, 1H), 2,95 - 2,82 (m, 2H), 2,46 (br. s., 2H), 1,40 (s, 9H), 1,05
(s, 9H).

Chét trung gian 17: tert-butyl ((S)-4-((2R,3R,4S)-3-(4-bromophenyl)-2-((2-
nitrophenylsulfonamido)metyl)-4-((trityloxy)metyl)azetidin-1-yl)-1-hydroxybutan-2-

yl)carbamat

Dung dich chtra chét trung gian 16 (500,00 mg, 444,74 pmol) trong THF (6
mL) dugc thém TBAF (174,42 mg, 667,11 pmol) ¢ 15°C. Sau khi khudy & 15°C trong
1 i, hdn hop phan ing duge cd ddc dudi dp suét giam dé tao ra chit cin. Chét cin nay
duoc tinh ché bang sic ky cot (SiO2, DCM: MeOH =100:1 dén 20:1) d8 tao ra chit
trung gian 17 (300,00 mg, 338,65 umol, hiu suét 76,15%) dudi dang chét rén mau
tring: 'H NMR (400MHz, CHLOROFORM-d) § = 7,83 (dd, J=7.8, 17,3 Hz, 2H), 7,76
- 7,63 (m, 2H), 7,22 - 7,12 (m, 15H), 7,01 (d, J=8,0 Hz, 2H), 5,05 (br. s., 1H), 4,45 (br.
s., 1H), 3,78 - 3,70 (m, 1H), 3,59 (br. s., 3H), 3,43 (d, J=9,5 Hz, 1H), 3,33 - 3,16 (m,
2H), 3,05 (d, J=6,0 Hz, 2H), 2,96 - 2,87 (m, 1H), 2,83 - 2,72 (m, 1H), 2,58 - 2,48 (m,
1H), 1,74 (dd, J=4,8, 14,8 Hz, 1H), 1,43 (s, 9H).

Chit trung gian 18: N-[[(2R,3R,4S)-1-[(3S)-3-amino-4-hydroxy-butyl]-3-(4-
bromophenyl)-4-(trityloxymetyl)azetidin-2-ylJmetyl]-2-nitro-benzensulfonamit.
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Dung dich chira chét trung gian 17 (800,00 mg, 903,08 umol) trong DCM (16,00
mL) duoc thém TMSOTT (602,15 mg, 2,71 mmol, 489,55 uL) va 2,6-1utidin (387,06
mg, 3,61 mmol, 420,72 pL, 4 duong luong). Sau khi khudy & 15°C trong 16 gid, hdn
hop phan tng dugc cd dic dudi ap sut giam dé tao ra chét can. Chét cin nay dugc tinh
ché bang sic ky cdt (Si02, DCM: MeOH = 1:0 dén 20:1) dé tao ra chét trung gian 18
(700 mg, tho)dudi dang chdt rdn mau trang (chtta TEA): '"H NMR (400MHz,
CHLOROFORM-d) & = 7,85 (td, J=2,3, 4,7 Hz, 1H), 7,76 - 7,72 (m, 1H), 7,70 - 7,63
(m, 2H), 7,25 - 7,16 (m, 15H), 6,98 (d, ]=8,4 Hz, 2H), 3,72 - 3,60 (m, 3H), 3,52 - 3,42
(m, 3H), 3,27 (dd, J=6,6, 14,1 Hz, 1H), 3,14 - 3,00 (m, 3H), 2,83 - 2,68 (m, 2H), 1,85 -
1,62 (m, 2H)

Chit trung gian 19: N-[[(2R,3R,4S)-3-(4-bromophenyl)-1-[(3S)-3-(dimetylamino)-4-
hydroxy-butyl]-4-(trityloxymetyl)azetidin-2-ylJmetyl]-2-nitro -benzensulfonamit.

Dung dich chira chét trung gian 18 (700,00 mg, 890,88 pumol) trong DCM (15,00
mL) dugc thém HCHO (86,77 mg, 1,07 mmol, 79,61 uL, 37% tinh khiét), MgS04 (1,07
g, 8,91 mmol) va sau d6 NaBH(OAc); (377,63 mg, 1,78 mmol) dugc thém tung phan.
Sau khi khudy & 15°C trong 1 gio, hdn hop phén tng duge ding bang cach thém nudc
NaHCO; bio hoa (100 mL) va dugc chiét bing DCM (30 mL x 2 1an). Céc 16p hiru co
gom duoc duge lam khd bang NaxSOs, dugc loc va duge cd déc dudi dp sudt giam dé
tao ra chét can. Chét cin dugc tinh ché bang sdc ky cot (SiO2, DCM: MeOH =1:0 dén
15:1) d& tao ra chit trung gian 19 (500 mg, 614,40 pmol, hiéu suét 68,97%) dusi dang
chét rin mau tréng: 'H NMR (400MHz, CHLOROFORM-d) § = 7,87 (dd, J=1,5, 7,5
Hz, 1H), 7,78 - 7,73 (m, 1H), 7,72 - 7,61 (m, 2H), 7,23 - 7,12 (m, 18H), 7,05 (d, J=8,0
Hz, 2H), 3,64 - 3,54 (m, 3H), 3,22 - 3,06 (m, 4H), 3,03 - 2,98 (m, 1H), 2,87 - 2,70 (m,
2H), 2,56 (td, 1=6,0, 12,0 Hz, 1H), 2,45 (br. s., 1H), 2,22 (s, 6H), 1,57 (d, J=14,1 Hz,
1H), 1,41 (d, J=6,0 Hz, 1H)

Chét trung gian 20: (4S,8R,9R,108)-9-(4-bromophenyl)-N,N-dimetyl-6-(2-
nitrophenyl)sulfonyl-10-(trityloxymetyl)-1 ,6-diazabixyclo[6.2.0]decan-4-amin.

Dung dich chira triphenylphosphin (1 g, 3,76 mmol) trong THF (19 ml) & 0°C
duoc thém cham diisopropyl azodicarboxylat (0,72 mL, 3,76 mmol). Sau d6 hdn hop
nay dugc thém vao dung dich chira chét trung gian 19 (500 mg, 614,40 pmol) trong THF
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(75 mL) & 0°C. Sau khi khudy & 15°C trong 4 gi®, hdn hop phan tng dugc c¢d dic dudi
ap suét giam dé tao ra chit cin. Chit cin dugce tinh ché bing sic ky cot (SiO2, DCM:
MeOH = 20:1) dé tao ra chét trung gian 20 (200,00 mg, 251,33 pmol, hi¢u suét
40,91%) dudi dang chét rin mau tring: 'H NMR (400MHz, CHLOROFORM-d) & =
8,14 (d, J=7,5 Hz, 1H), 7,65 - 7,55 (m, 3H), 7,25 - 7,19 (m, 19H), 3,62 - 3,50 (m, 4H),
3,42 (br. s., 1H), 3,17 - 2,98 (m, 4H), 2,85 (dd, J=7,1, 9,3 Hz, 1H), 2,69 - 2,60 (m, 1H),
2,44 - 2,31 (m, 2H), 2,04 (br. s., 6H), 1,89 (br. s., 1H)

Chit trung gian 21: (4S,8R,9R,10S)-9-(4-bromophenyl)-N,N-dimetyl-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-amin.

Dung dich chtta chét trung gian 20 (150,00 mg, 188,49 pmol) trong axetonitril
(3,00 mL) dugc thém Cs2COs (368,49 mg, 1,13 mmol) va benzenthiol (83,07 mg,
753,96 umol, 76,92 pL). Sau khi khudy & 40°C trong 16 gio, hdn hop phan tng duge
dimg bang cach thém nuée (15 mL) va dugc chiét bang etyl axetat (5 mL x 2 1an). Céc
16p hitu co gom duge duge rua bang nude mudi (5 mL x 2 14n), duoc lam khd bang
NaxSOs, duge loc va duge cd dac dudi ap suét giam dé tao ra chéit can. Chét cin nay
duoc tinh ché bang TLC didu ché (Si0,, DCM: MeOH = 10:1) dé tao ra chét trung gian
21 (90,00 mg, 147,39 umol, hi¢u suét 78,20%) dudi dang chét rén mau tréng duoc truc

tiép str dung.

Chit trung gian 22: (4S,8R,9R,108)-9-(4-bromophenyl)-4-(dimetylamino)-N-(4-
metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6 .2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 21 (90,00 mg, 147,39 pmol) trong DCM (3,00
mL) dugc thém 1-isoxyanato-4-metoxy-benzen (26,38 mg, 176,87 umol). Sau khi
khudy & 15°C trong 1 gio, hdn hop phan Gng dugc dimng bang cach thém nude (15 mL)
va duge chiét bang DCM (5 mL x 2 14n). Céc 16p hitu co gom dugc duoc rita bang nudce
mudi (10 mL x 2 14n), duoc lam kho bang Na»SO0s, dugce loc va duogc co dic dudi ap
sut giam dé tao ra chét can. Chét can dugc tinh ché bang TLC didu ché (SiO2, DCM:
MeOH = 20:1) dé tao ra chét trung gian 22 (90,00 mg, 118,46 pmol, hi¢u suét
80,37%) dudi dang chét rin mau tring: 'H NMR (400MHz, CHLOROFORM-d) 8 =
728 - 7,18 (m, 21H), 6,82 (d, J=8,8 Hz, 2H), 4,15 - 4,06 (m, 1H), 3,77 (s, 3H), 3,64 -
3,47 (m, 4H), 3,18 - 2,98 (m, 3H), 2,92 - 2,82 (m, 2H), 2,70 (d, ]=13,2 Hz, 1H), 2,43 -
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2,33 (m, 7H), 2,10 (br. s., 1H), 1,95 (br. s., 1H)

Chét trung gian 23: (4S,8R,9R,10S)-4-(dimetylamino)-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chua chét trung gian 22 (64,00 mg, 84,24 pmol) va etynylbenzen
(25,81 mg, 252,71 pmol) trong axetonitril (1 mL) dugc thém XPhos Pd G3 (7,13 mg,
8,42 pmol) va Cs2COs (54,89 mg, 168,47 pmol). Sau khi khudy & 70°C trong 2 gid, hdn
hgp phan ung dugce co dic dé tao ra chét can. Chét cin nay dugc tinh ché bang TLC
didu ché (etyl axetat: metanol = 10 :1) dé tao ra chét trung gian 23 (47,00 mg, 60,18
umol, hiéu sut 71,44%) duéi dang chit rdn mau niu. 'H NMR (400MHz, MeOD—d4)
87,54 (d, J = 4,8 Hz, 2H), 7,38-7,35(m, 7H), 7,33-7,21 (m, 18H), 6,83 (d, J= 8,8 Hz,
2H), 4,13 (s, 1H), 3,77 (s, 3H), 3,61-3,52 (m, 4H),3,19-3,17 (m, 2H), 2,94-2,90 (m, 2H),
2,73-2,44 (m, 1H), 2,17-1,97 (m, 1H).

Téng hop E3 (4S,8R,9R,10S)-4-(dimetylamino)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chtra chét trung gian 23 (40,00 mg, 51,22 pmol) trong DCM (1 mL)
duoc thém TFA (58,40 mg, 512,17 pmol, 37,92 uL). Sau khi khudy & 25°C trong 12
gid, hdn hop phan tng dugc ding bang NaHCOj3 bdo hoa va dugc chiét bing DCM (5
mL x 3 14n) dé tao ra 16p hitu co. Lp nay dugc lam khod bang Na,SO4 khan va dugc cd
dic dé tao ra chét can. Chit can nay dugc tinh ché béng HPLC diéu ché (cot: Waters
Xbridge Prep OBD C18 150*30 5u; A: nuée (0,225% axit formic) B: axetonitril) dé tao
ra hop chét E3 (21,70 mg, 40,28 pmol, higu suét 78,6%) duédi dang chat rin mau tring.
HRMS (ESI): calcd dbi vaoi Ca3HzsNsO3 [M + HJ' 539,29, tim duge 1a 539,30. THNMR:
(400MHz, MeOD-d4) § 7,60(d, J = 4,8 Hz, 2H), 7,49-7,46 (m, 4H), 7.3 8-7,36 (m, 2H),
7.23-7,24 (d, J= 8,8 Hz, 2H), 6,87 (d, J = 8,8 Hz, 2H), 3,76 (s, 3H), 3,55-3,52 (m, 2H),
3.48-3,3,42 (m, 6H), 3,34-3,31 (m, 1H), 3,19 (s, 1H), 2,89 (s, 6H), 2,62 (s, 1H), 2,04
(m, 2H).
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Vi du 4:  (3Z.,8R,9S,10S)-10-[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]dec-3-en-6-carboxamit (“E4”)
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Chit trung gian 24: (3Z,8R,9R,108)-9-(4-bromophenyl)-10-(trityloxymetyl)-1,6-
diazabixyclo[6.2.0]dec-3-en.

Dung dich chua (8R,9R,108,Z)-10-((bis(4-metoxyphenyl)(phenyl)metoxy)
metyl)-9-(4-bromophenyl)-6-((2-nitrophenyl)sulfonyl)-1 ,6-diazabixyclo[6.2.0]dec-3-
en va benzenthiol (132,09 mg, 1,20 mmol, 122,31 pL) trong axetonitril (6 mL) dugc
thém Cs2CO;3 (260,41 mg, 799,25 pmol) & 25°C. Sau khi khudy & 50°C trong12 gid, hdn
hop phan tng dugce dung bang H,O (5 mL) va duogc chiét bang DCM (10 mL) dé tao ra

pha hitu co. Pha hitu co dugc cb dédc va duoc tinh ché béng TLC diéu ché (ete dau mé:
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etyl axetat=1:1) taora chét trung gian 24 (450 mg, 795,70 umol, hiéu suit 99,56%) duéi
dang chat rin mau tring. 'H NMR (400MHz, CDCl:-d1) §7,26-7,16 (m, 19H), 5,90-
5,84 (m, 1H), 5,67-5,60 (m, 1H), 3,61-3,53 (m, 4H), 3,61-3,52 (m, 4H), 3,11-3,09 (m,
2H), 2,86-2,84 (m, 2H), 2,48 (d, J= 5,2 Hz, 1H).

Chét trung gian 25: (3Z,8R,9R,108)-9-(4-bromophenyl)-N-(4-metoxyphenyl)-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]dec-3-en-6-carboxamit.

Dung dich chtra chét trung gian 24 (400 mg, 707,29 pmol) va EtsN (196,08 uL,
1,41 mmol) trong DCM (2 mL) dugc thém tirng giot 1-isoxyanato-4-metoxy-benzen
(116,04 mg, 778,02 umol) ¢ 0°C. Sau khi khudy & 25°C trong 5 gio, hdn hop phan tng
duoc cd dic dé tao ra chit can. Chét cin nay duoc tinh ché TLC diéu ché (ete diu mo:
etyl axetat=1:1) dé tao ra chit trung gian 25 (400 mg, 559,68 umol, higu suét 79,13%)
dusi dang chét rén mau tring. "H NMR (400MHz, CDCl;-d1) 87,31-7,19 (m, 19H),
6,85-6,81 (m, 2H), 6,04 (s, 1H), 5,81-5,80 (m, 1H), 5,73-5,68 (m, 1H), 4,15 (d, /=16
Hz, 1H), 5,72 (d, J= 16 Hz, 1H), 4,15-4,00 (m, 1H), 3,99-3,70 (m, 1H), 3,66-3,56 (m,
5H), 3,21-3,19 (m, 2H), 3,19-3,00 (m, 1H), 2,81-2,77 (m, 1H).

Chit trung gian 26: (3Z.,8R,9R,108)-9-(4-bromophenyl)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-1,6-diazabixyclo[6.2.0]dec-3-en-6-carboxamit.

Dung dich chira chét trung gian 25 (360,00 mg, 503,71 pmol) trong DCM (1 mL)
dugc thém ting giot TFA (3 mL, 5037 pmol) & 0°C. Sau khi khudy & 25°C trong 1 gio,
hdn hgp phéan tng duge ding bang NaHCO; bdo hoa (3 mL) va dugc chiét bang DCM
(5 mL) détaora pha hitu co. L6p hitu co dugc lam kho béng NazSO4 khan, dugce cd dac
va duoc tinh ché bing TLC didu ché (ete ddu mo: etyl axetat =1:2) dé tao ra chit trung
gian 26 (210 mg, 444,57 umol, hi¢u suit 88,26%) dudi dang chét rdn mau tring. 'H
NMR (400MHz, CDCl3-d1) 87,48 (d, J= 8,4 Hz, 2H), 7,38 (d, /= 8,4 Hz, 2H), 7,21 (d,
J=9,6 Hz, 2H), 6,83 (d, J = 8,8 Hz, 2H), 6,06 (s, 2H), 5,85 (s, 1H), 5,74-5,71 (m, 1H),
4,26 (m, 1H), 4,03-3,95 (m, 1H), 3,77-3,59 (m, 6H), 3,28 (m, 1H), 2,90 (s, 1H).

Chit trung gian 27: (3Z,8R,9S,108)-9-(4-br0m0phenyl)—10-[(1,3-dioxoisoindolin-2-
yl)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6 .2.0]dec-3-en-6-carboxamit.

Dung dich chira chét trung gian 26 (210,00 mg, 444,57 pmol), isoindolin-1,3-

-63-



39537

dion (71,95 mg, 489,03 umol) va PPhs (233,21 mg, 889,13 umol) trong THF (2 mL)
dugc thém ting giot DIAD (179,79 mg, 889,13 umol) & 25°C. Sau khi khudy & 25°C
trong 5 gio, hdn hop phan tng dugc cd dac dé tao ra chét can. Chét cin nay dugc tinh
ché bang TLC didu ché (ete diu mo: etyl axetat=1:1) dé tao ra chét trung gian 27 (200
mg, 332,51 pumol, hiéu sudt 74,79%) du6i dang chét rin mau nau nhat. 'H NMR
(400MHz, CDCl3-d1) 87,80-7,67 (m, 17H), 7,54-7,67 (m, 22H), 7,25-7,20 (m, 2H),
6,80 (s, 2H), 6,06 (s, 2H), 5,85 (s, 1H), 5,74 (s, 1H), 4,22 (s, 1H) 4,02 (m, 1H), 3,77-
3,75 (m, 4H), 3,70-3,66 (m, 3H), 3,50 (s, 3H), 3,12 (m, 1H), 2,88 (s, 1H).

Chét trung gian 28: (3Z,8R,9S,10S)-10-(aminometyl)-9-(4-bromophenyl)-N-(4-
metoxyphenyl)-1,6-diazabixyclo[6.2.0]dec-3-en-6-carboxamit.

Dung dich chua chét trung gian 27 (60,00 mg, 99,75 pumol) trong MeOH (1mL)
duge thém timg giot 2-aminoetanol (60,33 pL, 997,52 pmol). Sau khi khudy & 25°C
trong 3 gid, hdn hop phan tng duge cd dic dé tao ra chét cin. Chét cin nay duogc tinh
ché bang TLC diéu ché (diclometan: metanol =12:1) dé tao ra chit trung gian 28 (33,00
mg, 70,01 pmol, hi€u suit 70,18%) duéi dang chét rén mau tring. "H NMR (400MHz,
CDCls-d1) 87,50 (d, J = 13,6 Hz, 2H), 7,46 (m, 2H), 7,21 (d, J= 5,5 Hz, 2H), 6,82 (d,
J=19,6 Hz, 1H), 6,08 (s, 1H), 5,83 (s, 1H), 5,73(s, 1H), 4,22 (m, 2H), 4,02-4,00 (m,
1H), 3,77(s, 3H), 3,71-3,63 (m, 2H), 3,55-3,50 (m, 1H), 3,36-3,17 (m, 1H), 2,81-2,76
(m, 3H).

Chat trung gian 29: (3Z,8R,9S,108)-9-(4-br0m0phenyl)-10-[(dimetylamin0)metyl]-
N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]dec-3 -en-6-carboxamit.

Dung dich chira chét trung gian 28 (23,00 mg, 48,79 pmol) trong DCM (2 mL)
di duoc khudy duoc thém NaBH(OAc)s (51,70 mg, 243,96 pmol) & 25°C. Sau khi
khudy & 25°C trong 2 gio, hdn hgp phén Gng duge c6 dic @8 tao ra chét cén. Chét cin
nay dugc tinh ché bang TLC diéu ché (diclometan: metanol=12:1) dé tao ra chét trung
gian 29 (20 mg, 40,04 pmol, hiéu suét 82%) dudi dang chét rén mau tring. 'H NMR
(400MHz, CDCl3-d1) 87,53 (d, J = 8,4 Hz, 2H), 7,31-7,26 (m, 2H), 7,19 (d, J= 8,8 Hz,
3H), 6,82 (d, J= 8,8 Hz, 3H), 6,14 (s, 1H), 5,83-5,86 (m, 2H), 4,12-4,02 (m, 3H), 3,90-
3,59 (m, 9H), 3,19 (m, 1H), 3,01-2,80 (m, 2H), 2,38 (s, 6H).

Téng hop E4 (3Z,8R,9S,1OS)-10-[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9—[4-
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(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]dec-3-en-6-carboxamit.

Dung dich chua chét trung gian 29 (20,00 mg, 40,04 pmol) va etynylbenzen
(12,27 mg, 120,13 pmol, 13,19 pL) trong axetonitril (1 mL) dugc thém XPhos Pd G3
(3,39 mg, 4,00 umol) va Cs2COs (26,09 mg, 80,09 pmol). Sau khi khudy & 70°C trong
2 gid, hdn hop phéan tng duge co dic dé tao ra chit can. Chét cin nay dugce tinh ché
bing HPLC diéu ché (hé HClaxetonitril/H20 0,04%) dé tao ra (3Z,8R,9S,108)-10-
[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9- [4-(2-phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]dec-3-en-6-carboxamit (2,00 mg, 3,84 pmol, hiéu sudt 9,59%) dudi
dang chét rdn mau tring. HRMS (ESI) caled ddi v6i C32H3N+O [M + H]" 489,27, tim
duoc 1a 520,10 'H NMR (400MHz, MeOD-d4) 87,74 (d, J= 5,5 Hz, 2H), 7,67 (d, J =
8,8 Hz, 2H), 7,53 (d, J= 3,6 Hz, 2H), 7,20 (d, J= 8,8 Hz, 2H), 7,18 (d, /= 8,8 Hz, 2H),
6,13 (d, J = 5,6 Hz, 1H), 5,78 (d, J = 12,4 Hz, 1H), 4,33 (s, 2H), 4,30-4,21 (m, 9H),
3,90-3,75 (m, 5H), 3,50-3,31 (m, 3H), 2,77 (s, 6H).

Vi du S: (3S,4R,8R,98,108)-10-((dimetylamino)metyl)-3 ,4-dihydroxy-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1 ,6-diazabixyclo[6.2.0]decan-6-

carboxamit (“E5”)
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Chét trung gian 30a va 30b: (3S,4R,8R,9S,10S)-9-(4-bromophenyl)-10-((1,3-
dioxoisoindolin-2-yl)metyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-6-carboxamit (30a) va (3R,4S,8R.98,108)-9-(4-
bromophenyl)-10-((1,3-dioxoisoindolin-2-yl)metyl)-3 ,4-dihydroxy-N-(4-
metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (30D).

Dung dich chura chét trung gian 27 (60 mg, 99,75 pmol) trong axeton/H,0=10:1
(1 mL) d& duogc khudy dwoc théem NMO (17,53 mg, 149,62 umol) va OsOs (2,54 mg,
9,98 umol) & nhiét d§ trong phong. Sau khi khudy & 25°C trong 2 gio, hdn hgp phéan
ung dugc cd dac d8 tao ra chit cin. Chét cin nay dugc tinh ché bing TLC diéu ché (ete
dau mo: etyl axetat=1:5) dé tao ra chit trung gian 30a (phan cuc it hon) (25 mg, 39,34
umol, hié¢u suit 39,44%) dudi dang chét rin mau nau nhat va chét trung gian 30b (phan
cuc nhiéu hon) (25 mg, 39,34 pmol, higu suét 39,44%) dudi dang chét rin mau nau
nhat. Chét trung gian 30a 'H NMR (400MHz, CDCl3-d1) 87,82 (d, J = 2,8 Hz, 2H),
7,81 (d, J = 2,0 Hz, 2H), 7,71-7,02 (m, 4H), 7,26 (m, 2H), 6,80 (d, J = 1,2 Hz, 2H),
4,24-4,07 (m, 2H), 3,93-3,81 (m, 2H), 3,74(s, 3H), 3,62-3,54 (m, 3H), 3,28-2,88 (m,
1H), 2,65-2,49 (m, 2H).

Chét trung gian 30b: 'H NMR (400MHz, CDCl:—d1) 87,83 (d, J = 2,8 Hz, 2H), 7.81
(d, J= 2,0 Hz, 2H), 7,73-7,47 (m, 4H), 7,24 (m, 2H), 6,80 (d, J = 8,8 Hz, 2H), 6,58 (s,
1H), 3,96-3,90 (m, 2H), 3,70-3,68 (m, 4H), 3,56-3,50 (m, 3H), 3,00 (s, 1H), 2,87-2,76

-66-



39537

(m, 2H).

Chit trung gian 31a: (3S,4R,8R,9S,10S)-10-(aminometyl)-9-(4-bromophenyl)-3,4-
dihydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 30a (120 mg, 188,83 umol) trong MeOH (2 mL)
da duoc khuéy dugc thém 2-aminoetanol (115,34 mg, 1,89 mmol). Sau khi khqu 1§
25°C trong 2 gid, hdn hop phan tng dugce cb dac dé tao ra chit cén. Chét cn ndy dugc
tinh ché bing TLC diéu ché (diclometan: metanol=8:1) dé tao ra chit trung gian 31a
(70 mg, 138,50 pmol, hidu sudt 73,35%) dudi dang chit rdn mau trang. 'H NMR
(400MHz, CDCls—d1) §7,47-7,43 (m, 3H), 7,42-7,40 (m, 1H), 7,35-7,20 (m, 3H), 7,18-
6,79 (m, 2H), 4,31-4,27 (m, 1H), 3,89 (s, 1H), 3,89-3,79 (m, SH), 3,76-3,23 (m, 2H),
2,91-2,86 (m, 2H), 2,72-2,61 (m, 2H).

Chat trung gian 32a: (3S,4R,8R.9S,108)-9-(4-bromophenyl)-10-((dimetylamino)
metyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chtra chét trung gian 31a (70,00 mg, 138,50 pmol) trong DCM (2 mL)
da duoc khuéy duoc thém HCHO (112,41 mg, 1,39 mmol, 103,13 pL, dung dich 37%)
va MgSOs (166,72 mg, 1,39 mmol). Sau khi khudy & 25°C trong 0,5 gid, NaBH(OAc);
(146,77 mg, 692,52 pmol) dugc bd sung thém. Sau thém 1,5 gid nita, hdén hop phéan ing
dugc co dac dé tao ra chit can. Chéit can nay dugc tinh ché bang TLC didu ché
(diclometan: metanol=5:1) dé tao ra chét trung gian 32a (60 mg, 112,47 pmol, higu suét
81%) dudi dang chat rén mau nau nhat. '"H NMR (400MHz, CDCl;~d1) 37,48-7,43 (m,
4H), 7,42-7,40 (m, 1H), 7,27-7,20 (m, 2H), 6,81-6,78 (m, 2H), 4,26-4,03 (m, 3H), 3,64-
3,54 (m, 5H), 3,27-3,24 (m, 1H).

Téng hop E5 (3S,4R,8R.9S,105)-1 0-((dimetylamino)metyl)-3,4-dihydroxy-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0] decan-6-

carboxamit.

Dung dich chtra chét trung gian 32a (20,00 mg, 40,04 umol) va etynylbenzen
(12,27 mg, 120,13 pmol, 13,19 pL) trong axetonitril (1 mL) dugc thém XPhos Pd G3
(3,39 mg, 4,00 umol, 0,10 duong lugng) va Cs2CO;3 (26,09 meg, 80,09 pumol). Sau khi
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khudy & 70°C trong 2 gid, hdn hop phéan tmg dugc cd dic dé tao ra chét can. Chét cin
nay duogc tinh ché bang HPLC diéu ché (cot: Waters Xbridge Prep OBD C18 150*30
Su; A: nuée (0,225% axit formic) B: axetonitril) dé tao ra (3S,4R,8R,9S,10S)-10-
((dimetylamino)metyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (2,00 mg, 3,84
umol, hiéu suit 9,59%) duéi dang chit rin mau tring. HRMS (ESI) calcd d6i véi
C33H3sN4O4 [M + H]* 554,29, tim duge 12 554,20 'TH NMR (400MHz, MeOD-d4) 67,59
(s, 4H), 7,51 (d, J= 3,6 Hz, 2H), 7,38 (s, 3H), 7,16 (d, /= 8,8 Hz, 2H), 6,85 (d, /= 8,8
Hz, 2H), 4,20-4,11 (s, 3H), 3,85-3,82 (m, 4H), 3,75 (s, 3H), 3,57-3,44 (m, 3H), 3,12-
2,97 (m, 4H), 2,97-2,56 (m, 6H).

Vi du 6: (3R,48,8R,98,108)-10-((dimetylamino)metyl)-3,4-dihydroxy-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit (“E6”)

OMe OMe

Br. o 7 2-aminoetanol Br, o 7
\® y\,NH e 7\’“‘” NaBH(OAG)s, HCHO
() ,e‘— MeOH () \\\—
PhtN— @ NHj- 4
oH 6H

30b 31b

OMe O :
Br, 0 Q \\ \\
i O YNH
) \\\——N Chét tién xtic tac XPhos (9 g—

D (}{)S) G3, C52C03 \ D
"OH MeCN, 70°C N
oH oH

32b

9).,,
N 4 "0H
/

E6

Chét trung gian 31b: (3R,4S,8R,9S,IOS)-10-(aminometyl)-9-(4-br0m0phenyl)-3,4-
dihydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6 .2.0]decan-6-carboxamit.

Dung dich chuira chit trung gian 30b (30 mg, 47,21 pmol) trong MeOH (2 mL)
d3 duge khudy duge thém 2-aminoetanol (28,84 mg, 472,10 umol) ¢ 25°C. Sau khi
khudy & 25°C trong 2 gio, hdn hop phéan Gng dugc co dic dé tao ra chét cin. Chét cin
nay dugc tinh ché bang TLC diéu ché (diclometan: metanol=8:1) dé tao ra chét trung
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gian 31b (20 mg, 39,57 umol, hié¢u suét 83,82%) dudi dang chat rin mau tring. "H NMR
(400MHz, CDCl3—d1) 87,51-7,48 (m, 3H), 7,46-7,43 (m, 4H), 6,83 (d, J= 8,8 Hz, 2H),
7,77-3,73 (m, 3H), 3,65-3,51 (m, 2H), 3,23-3,15 (m, 1H), 2,80-2,73 (m, 3H).

Chéit trung gian 32b: (3R,4S,8R,9S,10S)-9-(4-bromophenyl)-10-((dimetylamino)
metyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chtta chét trung gian 31a (10 mg, 19,79 pmol) trong DCM (2 mL) da
duoc khudy duoc thém HCHO (16,06 mg, 197,90 umol, 14,73 pL, dung dich 37%) va
MgSO4 (23,82 mg, 197,90 pmol) & 25°C. Sau khi khudy & 25°C trong 0,5 gio,
NaBH(OACc)3 (20,97 mg, 98,95 umol) dugc bd sung thém. Sau khi khudy thém & 25°C
trong 1,5 gio, hén hop phan tng dugc cd dic dé tao ra chét can. Chét cian nay dugc tinh
ché bang TLC didu ché (diclometan: metanol=5:1) dé tao ra chét trung gian 32b (10 mg,
18,75 umol, hiéu sudt 47,36%) dudi dang chét rdn mau niu nhat. '"H NMR (400MHz,
CDCls—d1) §7,54-7,46 (m, 4H), 7,30-7,25 (m, 7H), 6,83-6,80 (d, /= 8,8 Hz, 2H), 3,89-
3,78 (m, 2H), 3,67-3,63 (m, 6H), 3,56-3,48 (m, 3H), 2,74-2,64 (m, 3H), 2,28 (s, 6H).

Téng hop E6 (3R.4S,8R,9S,10S)-10-((dimetylamino)metyl)-3,4-dihydroxy-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chira chét trung gian 32b (10 mg, 18,75 pmol) va etynylbenzen (5,74
mg, 56,24 umol, 6,18 pl.) trong axetonitril (1 mL) dugc thém XPhos Pd G3 (1,59 mg,
1,87 pmol) va Cs2COs (12,22 mg, 37,49 umol). Sau khi khudy & 70°C trong 2 gio, hon
hop phan tng dugc cd dédc dé tao ra chét can. Chét can nay duogc tinh ché béng HPLC
didu ché (hé HCVACN/H,O 0,04%) dé tao ra (3R.4S,8R,98,108)-10-
((dimetylamino)metyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-9-(4-
(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (2 mg, 3,61 pmol,

hidu sudt 19,23%) dudi dang chat ran mau tring.

HRMS (ESI) caled dbi v6i Cs3HssNsO4 [M + HJ* 554,29, tim duoc 1a 554,2,1H
NMR (400MHz, MeOD—-d4) 87,62 (s, 4H), 7,53-7,51 (m, 2H), 7,40 (d, J= 4,8 Hz, 3H),
7.24 (d,J = 4,8 Hz, 2H), 6,87 (d, J= 8,8 Hz, 2H), 4,18 (s, 3H), 4,08 (s, 1H), 3,94-3,93
(m, 3H), 3,76 (s, 4H), 3,56-3,52 (m, 2H), 3,42-3,40 (m, 2H), 3,23-3,21 (m, 2H), 2,99-
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2,95 (m, 1H), 3,70 (s, 6H).
Céc vi du tir 7 dén 9

Céac hop chét 1am vi du sau day (t E7 dén E9) dugc didu ché theo vi du 6 véi
chc alkyn duogc liét ké va aldehyt cu thé (noi dugc thé hién) trong Bang 3 bat dau voi

chét trung gian (“Int.”) 32a hodc 32b.

Béang 3
Alkyn Aldehyt | Int. NMR

'"H NMR (400MHz,

CHLOROFORM-d) § =
Vidu7 8,65 - 8,29 (m, 1H), 7,58 -

7.49 (m, 3H), 7,43 (d,
(3S,4R,8R,98,108)- J=8,0 Hz, 2H), 7,38 - 7,32
10-[(dimetylamino) (m, 1H), 7,27 (d, J=9,0 Hz,
metyl]-9-[4-[2-(2- 2H), 7,21 - 7,08 (m, 2H),
flophenyl)etynyllphe l-etynyl-2- | formaldehy 6,83 (,./29,0 Hz, 21D,
nyl]-3,4-dihydr0xy- flobenzen ¢ 32a 4,31 (d, J=1 1,0 HZ, 2H),
N-(4- 4,14 (bI‘ S., 1H), 4,02 (d,

J=13,1 Hz, 1H), 3,85 -
metoxyphenyl)-1,6- z, 1H)

o 3,69 (m, SH), 3,61 (br. s.,

diazabixyclo[6.2.0]d

1H), 3,54 (d, J=8,0 Hz,
ecan-6-carboxamit 1H), 3.23 (d, J=16,1 Hz
("E77) 1H), 2,99 (br. s., 1H), 2,82

- 2,48 (m, 4H), 2,11 (br. s.,

6H)
Vidu 8 'H NMR (400MHz,

CHLOROFORM-d) 6 =
(3R,48,8R,95,108)- 8,52 (br. s., 1H), 7,61 -
10- 1-etynyl-2- formaldehy ’ T

32b | 7,52 (m, 3H), 7,40 (d,

[(dimetylamino)met flobenzen t J=8,0 Hz, 2H), 7,37 - 7,30
y1]-9-[4-[2-(2- (m, 2H), 7,21 - 7,10 (m,
flophenyl)etynyl]phe 2H), 6,84 (d, J=9,0 Hz,
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nyl]-3,4-dihydroxy-
N-(4-
metoxyphenyl)-1,6-
diazabixyclo[6.2.0]d
ecan-6-carboxamit

(6(E837)

2H), 3,89 (d, J=5,0 Hz,
2H), 3,79 (s, 6H), 3,73 -
3,64 (m, 3H), 3,63 - 3,50
(m, 2H), 3,24 (dd, J=6.0,
14,1 Hz, 1H), 2,90 (br. s.,
1H), 2,78 (d, J/~=14,1 Hz,
1H), 2,67 (d, J/~10,0 Hz,
1H), 2,49 (dd, J=7,0, 13,1
Hz, 1H), 2,16 (s, 6H)

Vidu9

(3S,4R,8R,9S,108)-
10-
(dietylaminometyl)-
3,4-dihydroxy-N-(4-
metoxyphenyl)-9-[4-
(2-
phenyletynyl)phenyl
]-1,6-
diazabixyclo[6.2.0]d
ecan-6-carboxamit

(“E9”") BIMH2W60

etynylbenzen

axetaldehyt

32a

'"H NMR (400MHz,
CHLOROFORM-d) 6 =
8,61 (br s, 1H), 8,46 (brs,
1H), 7,55 (br d, J=3,5 Hz,
2H), 7,52 - 7,47 (m, 1H),
7,50 (br d, /=8,2 Hz, 1H),
7,44 - 7,33 (m, SH), 7,24
(br d, /=8,8 Hz, 2H), 6,81
(br d, J=8,8 Hz, 2H), 5,14
(brs, 2H), 4,34 - 4,21 (m,
1H), 4,12 (br s, 1H), 3,96
(br d, J/=14,1 Hz, 1H), 3,81
(br d, J/=7,9 Hz, 1H), 3,75
(s, 4H), 3,55 (br t, J=7,1
Hz, 1H), 3,48 (br d, J=9,0
Hz, 1H), 3,21 (br d, J=15,7
Hz, 1H), 2,93 - 2,71 (m,
4H), 2,60 (br dd, J=7,7,
12,6 Hz, 3H), 2,52 - 2,38
(m, 2H), 0,85 (br t, J=6,7
Hz, 6H)
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Vidu 10: (3S,4R,8R,9S,108)-3,4-dihydroxy-10-[[isopropyl(metyl)amino]metyl]-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E10”)

OMe OMe
axeton HCHO
N NaBH(OAC)s _NaBH(OAc)s
HoN—" ;9‘ H\ Lg‘
33a

OMe O OMe
Br. 0 : \\\‘ o ;j

NH = ph O NH
\ \\\.DV_}OH \N\\\,E‘NQ\OH
\< W o

34a ' E10

Chét trung gian 33a: (3S,4R,8R.9S,108)-9-(4-bromophenyl)-3 ,4-dihydroxy-10-
[(isopropylamino)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2. O]decan-6-

carboxamit.

Dung dich chura chét trung gian 31a (100,00 mg, 197,86 pmol), axeton (68,95
mg, 1,19 mmol, 87,28 pL), AcOH (11,88 mg, 197,86 umol, 11,31 pL) va MgSO4
(238,16 mg, 1,98 mmol) trong DCM (1,00 mL) dugc thém NaBH(OAc); (125,80 mg,
593,58 umol). Sau khi khudy & 20°C trong 12 gio, hdn hop phéan ing duge loc qua xelit
va dugce ¢6 dac dudi ap suét giam dé tao ra chét trung gian 33a tho (116,00 mg) dudi

dang chat ran mau ndu vang nhat.

Chit trung gian 34a: (3S,4R,8R.9S,10S)-9-(4-bromophenyl)-3 ,4-dihydroxy-10-
[[isopropyl(metyl)amino]metyl]-N-(4-metoxyphenyl)- 1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chtra chét trung gian 33a (116,00 mg, 211,88 pmol), formaldehyt
(103,08 mg, 1,27 mmol, 94,57 pL), MgSOs4 (255,04 mg, 2,12 mmol) va AcOH (12,72
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mg, 211,88 pmol, 12,11 pL) trong DCM (1,00 mL) dugc thém NaBH(OAc); (134,72
mg, 635,64 umol). Sau khi khudy & 20°C trong 2 gid, hdn hop phan tng dugce loc qua
xelit va dugc cd dic dudi ap suét giam dé tao ra chét trung gian 34b tho (138,00 mg,

thd) dudi dang chat ran mau vang dam.

Téng hop E10 (3S,4R,8R,9S,108)-3,4-dihydroxy-10-[[isopropyl(metyl)amino]
metyl]-N-(4-metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-

diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 34a (30,00 mg, 53,43 pmol) va etynylbenzen
(10,91 mg, 106,86 pumol, 11,73 pL) trong CH3CN (1,00 mL) dugc thém EtsN (16,22
mg, 160,29 umol, 22,22 uL) va XPhos Pd G3 (4,52 mg, 5,34 umol). Sau khi khqu o
70°C trong 2 gi®, hdn hop phan tng dugc loc qua xelit va duge co dac dudi dp suit
giam dé tao ra chét can duge tinh ché béng HPLC diéu ché (cot: Waters Xbridge Prep
OBD C18 150%¥30 5u; A: nudc (0,225% axit formic) B: axetonitril) dé tao ra
(3S,4R,8R,98,108)-3,4-dihydroxy-10-[[isopropyl(metyl)aminometyl]-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (11,20 mg, 17,81 pmol, hié¢u suét 33,34%, mudi axit formic) dudi dang chét
ran mau vang nhat. 'H NMR (400MHz, CHLOROFORM-d) & = 8,65 - 8,37 (m, 1H),
7,57 - 7,52 (m, 2H), 7,49 (d, J=8,0 Hz, 2H), 7,42 - 7,34 (m, 5H), 7,25 (d, J=9,0 Hz, 2H),
6,81 (d, J=9,0 Hz, 2H), 4,36 - 4,21 (m, 1H), 4,13 (br. s., 1H), 3,96 (d, /=14,1 Hz, 1H),
3,84 - 3,73 (m, 5H), 3,62 - 3,46 (m, 2H), 3,21 (d, /=15,6 Hz, 1H), 2,83 (d, /~14,1 Hz,
4H), 2,75 - 2,54 (m, 2H), 2,11 (br. s, 3H), 0,99 (d, J=5,5 Hz, 3H), 0,71 (d, J=5,0 Hz,
3H)

Vi du 11: (3R,4S,8R,9S,10S)-3,4-dihydroxy-10-[[isopropyl(metyl)amino]metyl]-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E11”)

Hop chét trong vi du E11 dugc didu ché bang cach st dung viée tong hop duge
mb ta trong Vi du 10 bit ddu v6i chét trung gian 31b. 'H NMR (400MHz,
CHLOROFORM-d) § = 8,73 - 8,47 (m, 1H), 7,56 - 7,51 (m, 4H), 7,41 - 7,34 (m, SH),
7,28 (d, J=8,9 Hz, 2H), 6,81 (d, /=8,9 Hz, 2H), 3,88 (d, J=5,4 Hz, 1H), 3,80 - 3,74 (m,
5H), 3,72 - 3,48 (m, SH), 3,24 (dd, J=6.8, 14,1 Hz, 1H), 2,88 (t, /~11,9 Hz, 1H), 2,82 -
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2,75 (m, 1H), 2,72 (d, J=14,2 Hz, 2H), 2,65 - 2,56 (m, 1H), 2,09 (s, 3H), 0,95 (d, J=6,5
Hz, 3H), 0,71 (d, J=6,4 Hz, 3H).

Vi du 12: (3S,4R,8R,98,10S)-9-[4-[2-(2,3-diflophenyl)etynyl]phenyl]-10-
[(dimetylamino)metyl]-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-6-carboxamit (“E127)

OMe OMe

; — \ ;
NH — Y—NH O
v, &N v S
C}
\N - N OH \N \\‘(E’L OH \N \\“’I:'L OH
g OH 7 g

32a 35a E12

Chit trung gian 35a: (3S,4R,8R,9S,10S)-10-[(dimetylamino)metyl]-9-(4-
etynylphenyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-

carboxamit.

Dung dich chta chit trung gian 32a (54,00 mg, 101,23 pmol) va
etynyltrimetylsilan (29,83 mg, 303,69 pmol, 42,01 pL) trong CH;CN (1,00 mL) duogc
thém Cs>CO;3 (131,93 mg, 404,92 pmol) va XPhos Pd G3 (8,57 mg, 10,12 umol). Sau
khi khudy trong khi quyén Nz & 70°C trong 2 gio, hdn hop phan tng duge loc qua xelit
va duoc co dic dudi ap suit giam dé tao ra san pham thd 2 (78,00 mg, thd) dudi dang

chat rin mau vang dam.

Téng hop E12 (3S,4R,8R,98,108)-9-[4-[2-(2,3-diflophenyl)etynyl|phenyl]-10-
[(dimetylamino)metyl]-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-

diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chea  (3R,4S,8R,9S,10S)-10- [(dimetylamino)metyl]-9-(4-
etynylphenyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-diazab ixyclo[6.2.0]decan-6-
carboxamit (chét trung gian 35a) (21,60 mg, 45,13 pmol) va 1-bromo-2,3-diflobenzen
(8,71 mg, 45,13 pumol, 5,06 pL) trong CH3CN (500 pL) duge thém Cs2CO3 (29,41 mg,
90,26 pmol) va XPhos Pd G3 (3,82 mg, 4,51 pmol). Sau khi khudy trong khi quyén N,
& 40°C trong 1 gio, chit cin dugc tinh ché bang TLC diéu ché (SiO2, DCM: MeOH =
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8:1) d& loai bo chét xic tac va sau d6 dugce tinh ché bang HPLC diéu ché (cot: Waters
Xbridge Prep OBD C18 150%30 5u; A: nude (0,225% axit formic) B: axetonitril) dé tao
ra  (3S,4R,8R,9S,108)-9-[4-[2-(2,3-diflophenyl)etynyl|phenyl]-10-[(dimetylamino)
metyl]-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (2,00 mg, 3,14 pmol, hi¢u suét 6,96%, mudi axit formic)) duéi dang chét
rén mau tring. 'H NMR (400MHz, CHLOROFORM-d) & = 8,48 - 8,27 (m, 1H), 7,58
(d, J=7,9 Hz, 2H), 7,40 (d, J=7,9 Hz, 2H), 7,29 (d, J=8,4 Hz, 3H), 7,22 - 7,13 (m, 1H),
7,11 - 7,03 (m, 1H), 6,83 (d, /=8,8 Hz, 2H), 6,73 (br. s., 1H), 3,89 (br. s., 2H), 3,77 (s,
4H), 3,75 - 3,62 (m, 3H), 3,61 - 3,48 (m, 2H), 3,28 (dd, J=6,6, 14,1 Hz, 1H), 2,89 (d,
J=12,8 Hz, 3H), 2,80 (d, J=14,6 Hz, 2H), 2,68 (d, J/~7,5 Hz, 1H), 2,27 (s, 6H)

Vi du 13: (3R.,4S,8R.9S,108)-9-(4-((2,3-diflophenyl)etynyl)phenyl)-10-
((dimetylamino)metyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-6-carboxamit (“E13”)

OMe OMe OMe
Br. o)
0 TMS—== [0) ><OMe
Oy e =Ny R Tl 3
\\\‘—N ,/" ‘\\\_N —N
) R v L ]o
N— "OH N /"""OH N~ /
OH OH 0’%
32b 36b 37b

. IR o)
/\N\\\“D\l /"0 \\ E’!‘ “'OH
b’% g oH
38b E13
Chit trung gian 36b: (3R,4S,8R,98,10S)-10-((dimetylamino)metyl)-9-(4-

etynylphenyl)-3,4-dihydroxy-N—(4-metoxyphenyl)- 1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chta (3R,4S,8R,9S,lOS)—9-(4-br0m0pheny1)-10-[(dimety1amino)
metyl]-3,4-dihydroxy-N-(4-metoxyphenyl)-1 ,6-diazabixyclo[6.2.0]decan-6-
carboxamit (chét trung gian 32b) (40,00 mg, 74,98 umol) va etynyl(trimetyl)silan
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(22,09 mg, 224,95 umol, 31,12 pL) trong CH3CN (1,00 mL) dugc thém Cs2C03 (97,72
mg, 299,93 pmol) va XPhos Pd G3 (6,35 mg, 7,50 umol). Sau khi khudy trong khi
quyén N2 & 70°C trong 1 gio, hdn hop phan g dugc loc qua xelit va duoc ¢d dic duéi
ap suét giam 8 tao ra chét cin duge tinh ché bang TLC didu ché (DCM: MeOH = 10:1,
Rf=0,2) d& tao ra chét trung gian 36b (30,00 mg, 62,69 umol, hi¢u suit 83,60%) dudi

dang chét rin mau vang nhat.

Chét trung gian 37b: (3aS,6aR,7S,8S,10aR)-8-((dimetylamino)metyl)-7-(4-
etynylphenyl)-N-(4-metoxyphenyl)-2,2-dimetylhexahydro-3aH-azeto[ 1,2-
a][1,3]dioxolo[4,5-][1,4]diazocin-5(4H)-carboxamit.

Dung dich chua chét trung gian 36b (30,00 mg, 62,69 pmol) trong 2,2-
dimetoxypropan (500 puL) va DCM (500 pL) dugc thém TsOH (1,08 mg, 6,27 umol).
Sau khi khudy & 20°C trong 1 gio, phan tmg dugc c6 ddc va dugc tinh ché bang TLC
didu ché (DCM: MeOH = 10 :1) dé tao ra chét trung gian 37b (20,00 mg, 38,56 pmol,

hiéu suét 61,51%) duéi dang dau mau vang.

Chit trung gian 38b: (3aS,6aR,7S,8S,10aR)-7-(4-((2,3-diflophenyl)etynyl)phenyl)-8-
((dimetylamino)metyl)-N- (4-metoxyphenyl)-2,2-dimetylhexahydro-3aH-azeto[ 1,2-
a][1,3]dioxolo[4,5-/][1,4]diazocin-5(4H)-carboxamit.

Dung dich chua chét trung gian 37b (20,00 mg, 38,56 pmol) va 1-bromo-2,3-
diflo-benzen (22,33 mg, 115,68 pmol, 12,98 pL) trong CH;CN (500 pL) dugce
thém Cs2COs (50,25 mg, 154,24 pmol) va XPhos Pd G3 (3,26 mg, 3,86 umol). Sau khi
khudy trong khi quyén Nz & 70°C trong 1 gio, hdn hop phan tng dugce tinh ché bang
TLC diéu ché (DCM: MeOH = 10:1) dé tao ra chét trung gian 38b (15,00 mg, 23,78

umol, 61,68% hi¢u suét) dudi dang diu mau vang.

Téng hop E13 (3R,4S,8R,9S,105')-9-(4-((2,3-diﬂophenyl)etynyl)phenyl)-10-
((dimetylamino)metyl)-3,4-dihydroxy-N- -(4-metoxyphenyl)-1,6-

diazabixyclo[6.2.0]decan-6-carboxamit.

Hon hop chua chit trung gian 38b (15,00 mg, 23,78 pmol, 1,00 dwong
lugng) trong CH3CN (500,00 pL) duge thém 1 M HCI (500,00 pL). Sau khi khudy

& 15°C trong 12 h, hdn hop phan tmg duge c6 ddc dudi ap sut giam dé tao ra chét cin
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duoc tinh ché bing HPLC diéu ché (cot: Waters Xbridge Prep OBD C18 150%30 5u; A:
nude (0,225% axit formic) B: axetonitril) dé tao ra (3S,4R,8R,9S5,108)-9-(4-((2,3-
diflophenyl)etynyl)phenyl)-10-((dimetylamino)metyl)-3,4-dihydroxy-N-(4-
metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (11,00 mg, 17,28 pmol,
hiéu suét 72,65%, mubi axit formic)) duédi dang chét rin mau tréng. THNMR (400MHz,
METANOL-d4) & = 8,69 - 8,45 (m, 1H), 7,61 (s, 4H), 7,40 - 7,29 (m, 2H), 7,25 - 7,13
(m, 3H), 6,85 (d, J=9,0 Hz, 2H), 4,22 (dd, J=6,0, 15,6 Hz, 1H), 4,12 (d, J=6,0 Hz, 1H),
3,87 - 3,80 (m, 2H), 3,80 - 3,72 (m, 5H), 3,53 - 3,46 (m, 1H), 3,36 (br. s., 1H), 3,00 -
2,88 (m, 3H), 2,84 - 2,73 (m, 2H), 2,41 (s, 6H)

Vi du 14: (4aR,7aR,8S,9S,11aS)-9-((dimetylamino)metyl)-N-(4-metoxyphenyl)-8-(4-
(phenyletynyl)phenyl)octahydro-2 H-azeto[1,2-a][1,4]dioxino[2,3-/][1,4] diazocin-
6(3H)-carboxamit (“E14”)

OMe PMe O OMe
Br. Br. o ©/ \\

\O -C:\?_NH DCE D ‘\\—’\?—NH ~Z 5 O _C:?—NH
MezN\e"ErL\_g‘opq Me N N \j EPL 0

0 o\)

Me N

32a 39%a E14

Chit trung gian 39a: (4aR,7aR,85,9S,11aS)-8-(4-bromophenyl)-9-((dimetylamino)
metyl)-N-(4-metoxyphenyl)octahydro-2H-azeto[ 1,2-a][ 1,4]dioxino [2,3-
f1[1,4]diazocin-6(3 H)-carboxamit.

Hon hop chira chét trung gian 32a (30,00 mg, 56,24 umol), NaOH (15,00 mg,
112,48 pmol, 180,30 pL, 30% m/v) va TBAB (3,63 mg, 11,25 pmol) trong DCE (1,00
mL) dugc khudy & 55°C trong 12 gio. LC-MS cho thiy ~40% chat phan tmg 1 con
lai. Mot dinh méi v6i khéi phd cta chét trung gian mong mudn duge phat hién. Hon
hop phan tng dugc pha loang bang DCM 10 mL va dugc rira bang H>O (15 mL x 5
l?m). Sau d6 duoc rira bf?mg nude mudi (3mLx2 lén), duoc lam kho bﬁng NazS0q4, dugce
loc va dugc ¢ ddc dudi ap suit giam dé tao ra chit cin duoc tinh ché bang TLC didu
ché (Si02, DCM: MeOH = 10: 1) dé tao ra chét trung gian 39 (10,00 mg, 17,87 pmol,

hiéu suét 31,78%) duéi dang dau khong mau.

Téng hop E14 (4aR,7aR,8S,9S,1laS)-9-((dimetylamino)metyl)-N—(4-metoxyphenyl)-
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8-(4-(phenyletynyl)phenyl)octahydro-2H-azeto[ 1,2-a][ 1,4]dioxino[2,3-
f1[1,4]diazocin-6(3 H)-carboxamit.

Dung dich chira chat trung gian 39a (20,00 mg, 35,75 umol) va etynylbenzen
(10,95 mg, 107,25 umol, 11,77 L) trong CH3CN (500 pL) dugc thém Cs2COs (46,59
mg, 143,00 umol) va XPhos Pd G3 (3,03 mg, 3,58 umol). Sau khi khudy trong khi
quyén N & 70°C trong 1 gio, trong khi quyén N2, hdn hgp phan tng dugc cb dic, duge
tinh ché bing TLC diéu ché (Si02, DCM: MeOH = 10:1) d loai bo chét xiic tic va sau
d6 duoc tinh ché bang HPLC diéu ché (cot: Waters Xbridge Prep OBD C18 150*30 5u;
A: nudc (0,225% axit formic) B: axetonitril) dé tao ra (4aR,7aR,85,95,11aS)-9-
((dimetylamino)metyl)-N-(4-metoxyphenyl)-8-(4-(phenyletynyl)phenyl)octahydro-
2H-azeto[ 1,2-a][1,4]dioxino[2,3-/][1,4]diazocin-6(3 H)-carboxamit (mudi axit formic),
6,00 mg, 10,33 pmol, 28,90% hiéu suét) dusi dang chét rin mau tring. 'H NMR
(400MHz, CHLOROFORM-d) & = 8,26 (br s, 1H), 7,55 (dd, J/=2,0, 7,0 Hz, 2H), 7,31 -
7,42 (m, 4H), 7,40 - 7,33 (m, 3H), 7,20 (d, J=9,0 Hz, 2H), 6,83 (d, /=9,0 Hz, 2H), 4,21
(br d, J=15,6 Hz, 1H), 4,10 (br d, /~14,1 Hz, 1H), 4,06 - 3,94 (m, 3H), 3,86 - 3,76 (m,
5H), 3,66 (br s, 1H), 3,59 - 3,52 (m, 2H), 3,48 - 3,29 (m, 3H), 2,89 (br d, /=13,1 Hz,
1H), 2,60 - 2,33 (m, 3H), 2,03 (s, 6H), 1,83 (br s, 1H).

Vi du 15: (3S,8R, 98,108)-10-[(dimetylamino)metyl]-3-hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0] decan-6-
carboxamit (“E15”)
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Chit trung gian 40: N-[[(2R,3R,4S)-3-(4-bromophenyl)-1-[(25)-4-[tert-butyl

(diphenyl)silyl] oxy-2-hydroxy-butyl]-4-(trityloxymetyl)azetidin-2-ylJmetyl]-2-nitro-

benzensulfonamit.

Dung dich chua N-[[(2R,3R,48)-3-(4-bromophenyl)-4-(trityloxymetyl)
azetidin-2-yl]Jmetyl]-2-nitro-benzensulfonamit (400,00 mg, 572,56 umol) va LiClO4
(121,83 mg, 1,15 mmol, 50,34 pL) trong CH;CN (4,00 mL) duogc thém tert-butyl-[2-
[(2R)-oxiran-2-yl]etoxy]-diphenyl-silan (Organic Letters (2016), 18(3), 468-471)
(373,88 mg, 1,15 mmol). Sau khi khudy & 80°C trong 16 gid, hdn hop phan tmg duoc
co dic dudi 4p suat giam 2 1oai bé dung mdi. Chét cin ndy duge pha loang bang H,0
(20 mL) va dugc chiét baing DCM (20 mL x 3 14n). Céac 16p hitu co gom dugc dugc rira
béng nude mudi (10 mL x3 lén), duogc lam kho b%lng NaS0ys, dugce loc va dugce cd dac
dudi ap suét giam dé tao ra chit can dugc tinh ché bang TLC diéu ché (SiO», ete dau
mo/etyl axetat=2/1) dé tao ra chit trung gian 40 (250,00 mg, 243,87 pmol, hiéu suét
42,59%) dudi dang chét rin mau vang nhat.

Chit trung gian 41: [(1S)-1-[[(2R,3R,4S)-2-[[axetyl-(2-nitrophenyl)sulfonyl-amino]
metyl]-3-(4-bromophenyl)-4-(trityloxymetyl)azetidin- 1-yl]metyl]-3-[tert-

-79-



39537

butyl(diphenyl)silyl]oxy-propyl] axetat.

Dung dich chta  N-[[(2R,3R,4S)-3-(4-bromophenyl)-1-[(2S)-4-[tert-
butyl(diphenyl)silyl]oxy-2-hydroxy-butyl]-4-(trityloxymetyl)azetidin-2-yl]metyl]-2-
nitro-benzensulfonamit (cht trung gian 40) (250,00 mg, 243,87 pmol), Et:N (24,68 mg,
243,87 pumol, 33,81 pL) va DMAP (2,98 mg, 24,39 pmol) trong DCM (3,00 mL) dugc
thém Ac,0 (62,24 mg, 609,68 umol, 57,10 pL). Sau khi khudy & 15°C trong 16 gio,
hdn hop phén tmg dugc dimg bang cach thém H>O (20 mL), va sau d6 dugc chiét bang
DCM (15 mL x 3 14n). C4c 16p hitu co gom dugce dugc rira bing nude mudi (10 mL),
duoc lam kho br?mg Na2SO4, duge loc va duoc ¢o dic dudi ép suét gidm dé tao ra chét
cin dugc tinh ché bing TLC diéu ché (Si0a, ete diu md/etyl axetat=3/1, tdm 2) dé tao
ra chét trung gian 41 (270,00 mg, 243,42 umol, 99,81% hi€u suét) dudi dang chét rén

mau trang.

Chéat trung gian 42: [(1S)-1-[[(2R,3R,4S)-3-(4-bromophenyl)-2-[[(2-nitrophenyl)
sulfonylamino]metyl]-4-(trityloxymetyl)azetidin-1-yl]metyl]-3-[tert-
butyl(diphenyl)silyl]oxy-propyl] axetat.

Dung dich chta [(1S)-1-[[(2R,3R.4S)-2-[[axetyl-(2-nitrophenyl)sulfonyl-
amino]metyl]-3-(4-bromophenyl)-4-(trityloxymetyl)azetidin-1-ylJmetyl]-3-[tert-
butyl(diphenyl)silylJoxy-propyl] axetat (chdt trung gian 41) (270,00 mg, 243,42
umol) trong THF (2 mL) va H2O (2 mL) duge thém LiOH.H,O (20,43 mg, 486,84
umol). Sau khi khudy & 15°C trong 1 gi®, hdn hgp phéan tng dugc pha loang bang H,O
(30 mL) va dugc chiét bing DCM (20 mL x 4 14n). Céc 16p hitu co gom dugc dugc rira
béng nude mudi 20 mL x 3 lﬁn), dugc lam kho béng NaxSOs4, duoc loc va dugce cd dic
dudi ap sudt giam dé tao ra chit can dugc tinh ché béng TLC diéu ché (Si0y, ete dau
mo/etyl axetat=3/1, tdm 1) dé tao ra chét trung gian 42 (200,00 mg, 187,41 pmol, higu

suit 76,99%) duéi dang chét rin mau tring.

Chit trung gian 43: [(1S5)-1-[[(2R,3R,45)-3-(4-bromophenyl)-2- [[(2-nitrophenyl)
sulfonylamino]metyl]-4-(trityloxymetyl)azetidin-1-ylJmetyl]-3 -hydroxy-propyl]

axetat.

Dung dich chta [(1S)-1-[[(2R,3R,4S)-3-(4-bromophenyl)-2-[[(2-nitrophenyl)
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sulfonylamino|metyl]-4-(trityloxymetyl)azetidin-1-yl]metyl]-3-[tert-butyl(diphenyl)

silyl]Joxy-propyl] axetat (chét trung gian 42) (200,00 mg, 187,41 pmol) trong THF (3
mL) dugc thém TBAF (98,00 mg, 374,82 umol). Sau khi khudy & 15°C trong 2 gid, hon
hop phan ung dugc cd dic dudi ap sudt giam dé loai bo dung moi. Chét can ndy dugc
pha logng biang DCM (30 mL) va dugc rira bang H>0 (15 mL x 5 14n), sau d6 bang nude
mubi (10 mL x 3 lén), dugc lam kho béng NayS04, duoc loc va dugce cd dic dudi ap
sut giam dé tao ra chit cin dugce tinh ché bang TLC didu ché (Si0a, ete dau md/etyl
axetat=1/1, tim 1) dé tao ra chat trung gian 43 (150,00 mg, 180,99 pmol, hi¢u suét

96,57%) dudi dang chét rin mau tring.

Chét trung gian 44: [(3S,8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-
10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-yl] axetat.

Hon hop chira PPhs (94,94 mg, 361,98 pmol, 2,00 duwong lugong) va DIAD (73,20
mg, 361,98 umol, 70,38 uL, 2,00 dwong luong) trong THF (2 mL) duoc khudy &
0°C trong khi quyén Ny @& tao ra hdn hop dang sita. Hon hop nay dugc thém dung dich
chira [(1S)-1-[[(2R,3R,48)-3-(4-bromophenyl)-2-[ [ (2-nitrophenyl)sulfonylamino]
metyl]-4-(trityloxymetyl)azetidin-1-ylJmetyl]-3-hydroxy-propyl] axetat (chat trung
gian 43) (150,00 mg, 180,99 pmol) trong THF (1 mL). Sau khi khudy & 15°C trong 16
gid, hén hop phan tmg dugc co dic dudi ap sudt giam dé loai bé dung moi. Chét cin
nay duogc pha lodng biang DCM (30 mL) dugc rira bing H>O (10 mL x 2 14n), duoc 1am
kho bang Na,SO4, duge loc va duge cd dac dudi ap suit giam dé tao ra chét can dugc
tinh ché bang TLC diéu ché (SiO», ete dau md/etyl axetat=1/1, tdm 1) dé tao ra chat
trung gian 44 (150,00 mg, thd) dudi dang chit rin mau tring.

Chét trung gian 45: [(3S,8R,9R,108)-9-(4-bromophenyl)-1 0-(trityloxymetyl)-1,6-
diazabixyclo[6.2.0]decan-3-yl] axetat.

Dung dich chua [(3S,8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)
sulfonyl-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3 -yl] axetat (chét trung gian
44) (150 mg, 185,01 pmol) trong CH3CN (3 mL) dugc thém Cs2CO3 (120,56 mg,
370,02 pmol) va benzenthiol (30,58 mg, 277,52 pmol, 28,31 uL). Sau khi khudy

& 40°C trong 2 gid, hdn hep phan tng dugc c6 ddc dudi ap sut giam dé loai bé dung
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mdi. Chat cin ndy dugc pha lodng bing H>O (30 mL) va duge chiét bang DCM (20 mL
x 5 1an). Cac 16p hitu co gom duge duge ria bang nude mudi (20 mL x 3 1an), duogc
lam khé bang NaxSOs, duge loc va duge co dic dudi ap sudt giam dé tao ra chét cin
duoc tinh ché biang TLC diéu ché (SiOy, ete dau mo/etyl axetat=1/1, tAm 1) dé tao ra
chét trung gian 45 (180,00 mg, thd) dudi dang chét rin mau vang.

Chit trung gian 46: [(3S,8R,9R,10S)-9-(4-bromophenyl)-6-[(4-metoxyphenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-yl] axetat.

Dung dich chira [(3S,8R,9R,108)-9-(4-bromophenyl)-10-(trityloxymetyl)-1,6-
diazabixyclo[6.2.0]decan-3-yl] axetat (chit trung gian 45) (180 mg, 287,73
umol) trong DCM (3 mL) dugc thém 1-isoxyanato-4-metoxybenzen (42,91 mg, 287,73
umol, 36,99 pL). Sau khi khudy & 15°C trong 1 gio, hdn hop phan tng dugc dimg bang
céch thém Hz0 (15 mL), va sau d6 dugc chiét bing DCM (20 mL x 4 1an). Cac 16p hitu
co gom dugc dugc rua bang NaHCOj3 dung dich (15 mL), nudc mudi (15 mL x 2 14n),
dugce 1am kho bang Na SOs, dugce loc va duge ¢d dic dudi ap suit giam dé tao ra chét
cin dugc tinh ché bang TLC didu ché (Si0,, ete dau md/etyl axetat=1/1, tim 1) dé tao
ra chit trung gian 46 (200 mg, 258,15 pmol, hiéu suét 89,72%) dudi dang chét rin mau

tréng.

Chét trung gian 47: [(3S, 8R,9R,108)-9-(4-bromophenyl)-10-(hydroxymetyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-3-yl] axetat.

Dung dich chua [(3S, 8R,9R,108)-9-(4-bromophenyl)-6-[(4-metoxyphenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-yl] axetat (chét trung
gian 46) (200 mg, 258,15 pmol, 1,00 duong lwong) trong DCM (3 mL) dugc thém TFA
(294,34 mg, 2,58 mmol, 191,13 pL). Sau khi khudy & 15°C trong 2 gid., hdn hop phan
ing dugc dung bang cach thém NaHCO; dung dich (20 mL), va duge chiét bang DCM
(20 mL x 5 14n). Céc 16p hitu co gom duge dugc rira bing nude mudi (10 mL x 3 14n),
duogc lam kho béng Na»SO0y4, duge loc va dugce cd dac dudi ap suét giam dé tao ra chét
can dugc tinh ché bang TLC diéu ché (SiOy, ete dau md/etyl axetat=1/1, tm 1) dé tao
ra chét trung gian 47 (130,00 mg, 244,16 umol, hi¢u suét 94,58%) dudi dang chét rin

mau trang.
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Chét trung gian 48: [(3S, 8R,9S,10S)-9-(4-bromophenyl)-10-[(1,3-dioxoisoindolin-2-
yl)metyl]-6-[(4-metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2 .0]decan-3-yl] axetat.

Hbn hop chira PPhs (128,08 mg, 488,32 umol, 2,00 duong lugng) va DIAD
(98,74 mg, 488,32 pmol, 94,94 pL, 2,00 duong lugng) trong THF (1 mL) dugc khuéy
& 0°C trong khi quyén N dé tao ra hdn hop dang sira. Hon hop dang sita nay dugc thém
vao dung dich chtra (3S,8R,9R, 10S)-9-(4-bromopheny!)-10-(hydroxymetyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-3-yl] axetat (chét trung gian
47) (130 mg, 244,16 pmol) va isoindolin-1,3-dion (53,88 mg, 366,24 umol) trong THF
(1 mL) ¢ 0°C. Sau khi khudy & 15°C trong 12 gio, hdn hop phan tmg duge cd dic dudi
ap suét giam dé loai bd dung mdi va sau d6 dugc tinh ché bang TLC didu ché (SiOa, ete
dau mé/etyl axetat=1/1, tdm 1) dé tao ra chét trung gian 48 (200 mg, tho) dudi dang dau

mau vang.

Chét trung gian 49: (3S, 8R,9S,108)-10-(aminometyl)-9-(4-bromophenyl)-3-
hydroxy-N-(4-metoxypheny1)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chura [(3S, 8R.9S,10S)-9-(4-bromopheny!)-10-[(1,3-dioxoisoindolin-
2-yl)metyl]-6-[(4-metoxyphenyl)carbamoyl]-1 ,6-diazabixyclo[6.2.0] decan-3-yl]axetat
(chét trung gian 48) (200 mg, 302,32 pmol) trong EtOH (2 mL) dugc thém NoHa . HO
(29,39 uL, 604,64 pmol). Sau khi khudy & 70°C trong 2 gio, hdn hgp phén ng duge cd
dic dudi ap sudt giam dé loai bd dung moi. Chéit can nay duoc pha lodng bing
H,0 (10 mL) va dugc chiét bing DCM (10 mL x 5 14n). Céc 16p hitu co gom dugc duge
rira bang nudc mudi (10 mL x 2 14n), dugc lam khd bang Na,SO4, dugce loc va dugc cd
dic dudi 4p sudt giam dé tao ra chit can dugc tinh ché bang TLC didu ché (SiO2, DCM:
MeOH = 10:1, tim 1) dé tao ra chéit trung gian 49 (60 mg, 122,60 pmol, hi¢u suét

40,55%) dudi dang chét rén mau tring.

Chét trung gian 50: (3S,8R,9S, 10S)-9-(4-bromophenyl)-10-[(dimetylamino)metyl]-3-
hydroxy-N-(4-metoxyphenyl)-1 ,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chta (35, 8R,98,108)-10-(aminometyl)-9-(4-bromophenyl)-3-
hydroxy-N-(4-metoxyphenyl)-1 ,6-diazabixyclo[6.2.0]decan-6-carboxamit (chét trung
gian 49) (60 mg, 122,60 pmol), formaldehyt (54,77 uL, 735,60 pmol), MgSO4 (147,57
mg, 1,23 mmol) va AcOH (0,70 pL, 12,26 pmol) trong DCM (3 mL) dugc thém
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NaBH(OAc)s (77,95 mg, 367,80 umol). Sau khi khudy & 15°C trong 2 gid, hdn hop
phan tmg duoc loc qua xelit va dugc rira bang dung dich NaHCO3 (10 mL x 3 14n). Cac
16p hitu co gom dugce duoc lam kho bang Na;SOs, dugce loc va dugce cd ddc dudi ap suét
giam dé tao ra chét trung gian 50 (50 mg, 96,63 umol, hi¢u suét 78,81%) dudi dang chét

ran mau trang.

Téng hop EI15 (3S,8R,9S,108)-10-[(dimetylamino)metyl]-3-hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chta (3S, 8R.,9S,108)-9-(4-bromophenyl)-10-[(dimetylamino)
metyl]-3-hydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit
(chit trung gian 50) (50 mg, 96,63 pmol) va etynylbenzen (29,61 mg, 289,89 pmol,
31,84 pL)trong CH3CN (1 mL) dugc thém Cs,CO; (125,94 mg, 386,52 pmol) va
XPhos chét xtc tac Pd G3 (8,18 mg, 9,66 pumol). Sau khi khudy trong khi quyén N
& 70°C trong 1 gid, hdn hgp phan tng dugc tinh ché bang TLC diéu ché (Si0,, DCM:
MeOH = 10:1, tAm 1) dé loai bod chét xuc tac tao ra san phém thoé dugc tinh ché thém
bang HPLC didu ché (HPLC diéu ché (cot: Luna C18 150%25 5u; pha dong: A: nuéc
(0,225% axit formic) B: axetonitril) dé tao ra san phdm phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-6-carboxamit (10 mg, 17,10 umol, hiéu suét 17,7%, mudi axit
formic)) dudi dang chét rén mau tring. '"H NMR (400MHz, CHLOROFORM-d) 6 =
8,44 (brs, 1H), 7,54 (br d, J=7,0 Hz, 4H), 7,44 - 7,34 (m, 5H), 7,29 - 7,24 (m, 2H), 6,83
(br d, J=8,8 Hz, 2H), 6,29 (s, 1H), 5,71 (br s, 1H), 3,87 (br s, 2H), 3,77 (s, 3H), 3,75 -
3,62 (m, 4H), 3,52 - 3,38 (m, 1H), 3,18 (br dd, J=6,1, 13,6 Hz, 1H), 2,93 - 2,79 (m, 1H),
2,77 - 2,66 (m, 2H), 2,66 - 2,58 (m, 1H), 2,19 (s, 6H), 2,08 - 1,97 (m, 1H), 1,96 - 1,85
(m, 1H)

Vidu 16 va Vidu 17: Cac chit ddng phan ctia (8R,98,10S)-10-[(dimetylamino) metyl]-
3-hydroxy-N-(4-metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-

diazabixyclo[6.2.0]decan-6-carboxamit
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Dung dich chtra (3Z,8R,9R,108)-9-(4-bromophenyl)-N-(4-metoxyphenyl)-10-
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Chét trung gian 51: (8R,9S,108)-10-trityloxymetyl-3-hydroxy-N-(4-metoxyphenyl)-
9-[4-bromophenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

(trityloxymetyl)-1,6-diazabixyclo[6.2.0]dec-3-en-6-carboxamit (chdt trung gian 25,
980,00 mg, 1,37 mmol, 1,00 dwong luong) trong THF (1,00 mL) dugc thém BH3-Me;S
(10 M, 686 puL, 5,00 duong lugng) 6 0°C va hdn hop phéan Gmg duge khudy & 25°C trong
3 gir. H20 (1,24 g, 68,56 mmol, 1,24 mL, 50,00 duong lugng) dugc thém chidm va hén
hop phan tng dugc khudy & 25°C trong 30 phut. Sau d6 dung dich phan tng dugc thém
NaOH/H20 (18,27 g, 68,50 mmol, 15% tinh khiét, 50,00 duong luong) va H20> (6,66
g, 68,56 mmol, 5,65 mL, 35% tinh khiét, 50,00 duong luong). Hon hop phén Gng thu
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duoc dugc khudy ¢ 25°C trong 3 gid. Phan tmg dugc ding bang H>0 (10 mL) va duge
chiét bing DCM (50 mL). Céc 16p hiru co gom duge duge lam kho bang NazSO4 khan
va dugc b dic dé tao ra san phdm tho dudi dang chét rin mau tring (hdn hop), duoc

stt dung cho budrc tiép theo ma khong can tinh ché thém.

Chit trung gian 52: [(8R,9R,108)-9-(4-bromophenyl)-6-[(4-metoxyphenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat.

Dung dich chtra chét trung gian 51 (1,2 g, 1,64 mmol), Et:N (497,85 mg, 4,92
mmol) va DMAP (20,04 mg, 164 pmol) trong DCM (2 mL) ¢ 0°C duge thém AcO
(334,86 mg, 3,28 mmol). Sau khi khudy & 25°C trong 3 gio, phan ung dugc dimg bing
H,0 (10 mL) va duogc chiét bing DCM (20 mL) dé tao ra 16p hitu co. L6p hitu co nay
duoc lam kho b%mg Na2SO;s khan va duogc b dic dé tao ra chét cin. Chét cin nay duge
tinh ché bing TLC diéu ché (ete ddu mo: etyl axetat = 1:1) dé tao ra hai chét ddng phan
cla [(8R,9R,10S)-9-(4-bromophenyl)-6-[ (4-metoxyphenyl)carbamoyl]-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat. Mbi ddng phan duge tich
bing TLC didu ché dé tao ra chit ddng phan 1 (126 mg, hiéu suat 9,92%, Rf=0,5) dudi
dang chét rén mau tring va chét ddng phan 2 (197 mg, hiéu suit 15,50%, Rf = 0,4) dudi
dang chét rAn mau tring va cac phan doan tron 14n [(8R,9R,108)-9-(4-bromophenyl)-6-
[(4-metoxyphenyl)carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2. O]decan-4-yl]
axetat (624 mg, hi€u suét 49,11%, Rf=0,3) dudi dang chét rén mau tring. DU mdi chét
ddng phan 1ap thé duoc tach mot cach riéng r&, nhung khong thé x4c dinh duoc hod hoc
1ap thé ctia vi tri 4 cho ting hop chét.

Chét ddng phén 1: 'H NMR (400MHz, CDCls-d1) 8,25 (s, 1H), 7,47 (d, J= 8,8
Hz, 2H), 7,19-7,11 (m, 23H), 6,77 (d, J= 8,8 Hz, 2H), 4,62 (s, 1H), 3,92-3,88 (m, 1H),
3,74-3.70 (m, 1H), 3,56-3,55 (m, 4H), 3,45-3,41 (m, 1H), 3,30-3,29 (m, 1H), 3,08-3,07
(m, 3H), 2,89-2,87 (m, 1H), 2,73-2,70 (m, 1H), 2,55-2,52 (m, 1H), 2,43 (s, 1H), 2,06
(s, 3H), 1,92-1,88 (m, 2H), 1,12-1,1,10 (m, 3H), 0,9-0,87 (m, 3H).

Chét ddng phéan 2: '"H NMR (400MHz, CDCls-d1) §7,34-7,22 (m, 23H), 7,09 (d,
J=8 Hz, 2H), 6,83 (d, J = 8,8 Hz, 2H), 5,07-5,04 (m, 1H), 3,92-3,88 (m, 1H), 3,77 (m,
5H), 3,65-3,58 (m, 3H), 3,25-3,27 (m, 2H), 3,03-3,00 (m, 1H), 3,02-2,99 (m, 1H), 2,61-
2,57 (m, 1H), 2,45-2,44 (m, 1H), 2,16 (s, 3H), 2,08-2,05 (m, 1H), 1,74-1,71 (m, 2H),
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1,00-0,95 (m, 1H).

Céc phan doan tron 14n 'H NMR (400MHz, CDClz-d1) 87,52-7,17 (m, 21H),
6,84-6,82 (m, 3H), 4,81 (s, 1H), 4,29-4,16 (m, 1H), 3,99-3,77 (m, 1H), 3,67-3,66 (m,
1H), 3,65-3,63 (m, 6H), 3,63-3,56 (m, 5H), 3,40-3,39 (m, 3H), 3,16-3,12 (m, 2H), 2,96-
2,94 (m, 1}H), 2,63-,59 (m, 1H), 2,28-2,25 (m, 1H), 1,97 (s, 3H), 1,89-1,86 (m, 1H),
1,28-1,25 (m, 2H), 0,88-0,84 (m, 1).

Chit trung gian 53: (8R,9R,108)-9-(4-bromophenyl)-10-(hydroxymetyl)-6-((4-
metoxyphenyl)carbamoyl)-1,6-diazabixyclo[6.2.0]decan-3-yl axetat.

Dung dich chta [(8R,9R,10S)-9-(4-bromophenyl)-6-[(4-metoxy phenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat (624 mg,
805,43 pmol) trong DCM (2 mL) duge thém TFA (918,35 mg, 8,05 mmol, 596,33 pL).
Sau khi khudy & 25°C trong 3 gio, hdn hop phan Gng duoc dimg bang NaHCO3 (10 mL)
va duoc chiét béng DCM (20 mL) dé tao ra 16p hitu co. Lép hitu co nay dugc lam kho
béng Na»SO4 khan va dugce cd dac dé tao ra chét cin va duge tinh ché bang TLC diéu
ché (ete diu mo: etyl axetat = 1:1) d8 tao ra chit trung gian 53 (265 mg, hiéu suét
61,80%) dudi dang chit rin mau tring. 'H NMR (400MHz, CDCl;-d1) 87,46 (d, J=8
Hz, 2H), 7,38 (d, J= 8 Hz, 2H), 7,26 (d, J = 8 Hz, 2H), 6,83 (d, /= 8 Hz, 2H), 6,47 (s,
1H), 4,80 (s, 1H), 3,81-3,77 (m, 4H), 3,64-3,57 (m, SH), 3,52-3,47 (m, 3H), 3,25-3,22
(m, 1H), 3,21 (s, 1H), 2,97-2,84 (m, 1H), 22,33-2,23 (m, 2H), 2,24 (s, 2H), 2,15-1,96
(m, 2H).

Chit trung gian 54: [(8R,98,108)-9-(4-bromophenyl)-10-[(1,3-dioxoisoindolin-2-
yl)metyl]-6-[ (4-metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6 .2.0]decan-3-yl] axetat.

Dung dich chira chét trung gian 53 (275 mg, 516,5 pmol), isoindolin-1,3-dion
(83,59 mg, 568,15 umol) va PPh; (203,21 mg, 774,75 pmol) trong THF (2 mL) duogc
thém timg giot DIAD (156,66 mg, 774,75 umol) & 25°C. Sau khi khudy & 25°C trong 5
gid, hon hop phan tmg dugc cd dic 8 tao ra chét cin. Chét cin nay dugc tinh ché bing
TLC didu ché (ete ddu mo: etyl axetat=1:1) dé tao ra chét trung gian 54 (460 mg, thd)
du6i dang chét rén mau vang nhat. 'H NMR (4400MHz, CDCl3-d1) 7,79 (s, 2H), 7,70-
7,65 (m, 20H), 7,55-7,53 (m, 20H), 7,48-7,45 (m, 30H), 6,86 (m, 3H), 6,62 (s, 1H), 4,76
(s, 2H), 3,86-3,83 (m, 6H), 3,79-7,77 (m, 3H), 3,65-3,64 (m, 3H), 3,54-3,49 (m, 1H),
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3,09-3,04 (m, 1H), 2,85-2,81 (m, 1H), 2,56-2,53 (m, 1H), 3,37-3,14 (m, 1H), 2,21-2,14
(m, 1H).

Chit trung gian 55: [(8R,9S,108)-10-(aminometyl)-9-(4-bromophenyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-3-yl] axetat.

Dung dich chira chit trung gian 54 (460 mg, 695,35 pmol) trong EtOH (1 mL)
duoc thém ting giot hydrazin hydrat (53,28 mg, 1,04 mmol, 51,73 uL). Sau khi khudy
& 80°C trong 2 gid, hdn hop phan tng dugc loc va duge co dic dé tao ra chit trung gian
55 (500 mg, thd) dudi dang chét 16ng mau nau ma sé& dugc truc tiép sir dung cho budc
tiép theo ma khong cAn phai tinh ché thém. HRMS (ESI): calcd ddi véi CasHasBrN4Os
[M +H]" 531,15, tim dugc 1a 531,1

Chét trung gian 56: (8R,9S,10S)-10-(aminometyl)-9-(4-bromophenyl)-3-hydroxy-N-
(4-metoXyphenyl)- 1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chira chét trung gian 55 (300 mg, 564,50 pmol) trong EtOH : H20 =
2:1 (1 mL) duogc thém LiOH.H20 (47,37 mg, 1,13 mmol). Sau khi khudy & 40°C trong
2 gio, hdn hop phan Gmg duge pha lodng bang H,O (3 mL) va dugc chiét bang DCM
(10 mL) dé tao ra 16p hitu co. Lép hitu co nay duogc ¢6 dic va dugc tinh ché bang TLC
didu ché (diclometan: metanol=10:1) dé tao ra chét trung gian 56 (90 mg, hiéu sut
32,58%) dudi dang chét rin mau tring. 'TH NMR (4400MHz, CDCls-d1) 87,52-7,47 (m,
2H), 7,34-7,32 (m, 18H), 7,27-7,22 (m, 3H), 6,84 (d, /= 9,2 Hz, 2H), 6,17 (s, 1H), 3,87-
3,84 (m, 1H), 3,78-3,74 (m, 3H), 3,70-3,66 (m, 3H), 3,57-3,55 (m, 2H), 3,13-3,10 (m,
1H), 2,77-2,71 (m, 1H), 2,04-1,88 (m, 5H).

Chét trung gian 57: (8R,9S,10S)-9-(4-bromophenyl)-10-[(dimetylamino)metyl]-3-
hydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich da dugc khudy chira chit trung gian 56 (90 mg, 183,9 pmol) trong
DCM (2 mL) dugc thém HCHO (149,26 mg, 1,84 mmol, 136,93 pL, dung dich 37%)
va MgSO0s4 (442,72 mg, 3,68 mmol). Sau khi khudy & 25°C trong 0,5 gid, NaBH(OAc);
(194,88 mg, 919,49 pmol) dugc thém. Sau khi khudy & 25°C trong 1,5 gio, hdn hop
phan tng dugc co dic dé tao ra chét cin. Chét can nay dugc tinh ché bang TLC diéu

ché (diclometan: metanol=10: 1) dé tao ra chét trung gian 57 (58 mg, hiéu suét 60,95%)
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duéi dang chit rin mau niu nhat. 'H NMR (400MHz, CDCL-d1) 87,51-7,44 (m, 2H),
7,30-7,23 (m, 5H), 6,85 (d, J = 8,8 Hz, 2H), 6,15 (s, 1H), 3,89-3,87 (m, 2H), 3,83-3,78
(m, 3H), 3,73-3,67 (m, 4H), 3,20-3,15 (m, 1H), 2,72-2,69 (m, 2H), 2,60-2,51 (m, 2H),
2,14 (s, 5H), 2,05-2,026 (m, 4H), 2,00-1,91 (m, 1H).

Téng hop E16 va E17: Chit dong phan 1 (E16) va cht dong phan 2 (E17) cla
(8R,9S,108)-10-[(dimetylamino)metyl]-3-hydroxy-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 57 (50 mg, 96,63 pmol) va etynylbenzen (29,61
mg, 289,89 pumol) trong axetonitril (1 mL) dugc thém XPhos Pd G3 (8,18 mg, 9,66
umol) va Cs2CO3 (62,97 mg, 193,26 pmol). Sau khi khudy & 70°C trong 2 gid, hdn hop
phan tng dugc cd dic dé tao ra chit cén. Chét can nay dugc tinh ché bang HPLC diéu
ché (cot: Waters Xbridge Prep OBD C18 150*30 5u; A: nuée (0,225% axit formic) B:
axetonitril) dé tao ra tlung chit ddng phan lap thé cta (8R,9S,10S)-10-
[(dimetylamino)metyl]-3-hydroxy-N-(4-metoxyphenyl)-9- [4-(2-phenyletynyl)phenyl]-
1,6-diazabixyclo[6.2.0]decan-6-carboxamit. Mbi ddng phan duge tach @8 tao ra chét
ddng phan 1 (5,1 mg, hiéu suét 9,80%) va chit ddng phan 2 (17,1 mg, hiéu sut 32,85%)

dudi dang chat ran mau trang.

E16: Chit ddng phan 1: HRMS (ESI): calcd ddi v6i C32HssN4O2 [M + HJ'
539,29, tim dugc 1a 529. 'TH NMR (400MHz, MeOD-d4) §7,60-7,50 (m, 6H), 7,39-7,37
(m, 3H), 7,36-7,18 (m, 2H), 6,85 (d, J = 8,8 Hz, 2H), 3,83-3,80 (m, 2H), 3,76 (s,
3H),3,69-3,68 (m, 2H), 3,55-3,52 (m, 3H), 3,15-3,09 (m, 2H), 3,01-3,00 (m, 2H), 3,41-
3,34 (m, 2H), 2,26 (m, 6H), 1,75-1,72 (m, 1H).

E17: Chét ddng phan 2: HRMS (ESI): caled ddi véi Cs:HisNsO2 [M + HJ
539,29, tim duoc 1a 529,40 'H NMR (400MHz, MeOD—d4) §7,61-7,54 (m, 6H), 7,50
(d, J= 1,6 Hz, 3H), 7,38-7,36 (m, 2H), 6,85 (d, J= 8,8 Hz, 2H), 3,84-3,80 (m, 3H), 3,75
(s, 3H), 3,67-3,61 (m, 2H), 3,55-3,51 (m, 1H), 3,08-3,05 (m, 2H), 2,83-2,80 (m, 1H),
2,74-2,68 (m, 3H), 2,26 (s, 6H), 2,03-1,94 (m, 2H).
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Vi du 18 va Vi du 19: Chét dng phan 1 (“E18”) va chét ddng phan 2 (“E19”) cua
(8R,9R,108)-4-(dimetylamino)-10-(hydroxymetyl)-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit

OMe OMe
Br. o : Br o ;j
D ,\?—NH DMP, DCM »—NH Dung dich Me,ND/THF
v, S —_— “, ~—N >
™ NaBH3CN, MeOH
TrtO— TrHO -
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59 60

yNH
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/
Chét ddng phan 1 _Chﬁt ddng phin 2

Chét trung gian 58: (8R,9R,1 0S)-9-(4-bromophenyl)-N-(4-metoxyphenyl)-3-0x0-10-
((trityloxy)metyl)-1,6-diazabixyclo[6 .2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 51 (500,00 mg, 682,41 pmol, 1 duong lugng)
trong DCM (5 mL) dugc thém Dess-Martin (347,32 mg, 818,89 umol). Sau khi khudy
& 25°C trong 3 gi®y, hon hgp phan tmg duoc dimg bang Na;SO;3 bao hoa (5 mL) va duge
chiét bang DCM (10 mL) dé tao ra 16p hitu co. L6p hiru co nay duoc co dic va TLC
didu ché (ete diu mo: etyl axetat =1:1) dé tao ra chit trung gian 58 (280 mg, hiéu suét
56,15%) du6i dang chét rén mau nau. '"H NMR (400MHz, CDCls-d1) 87,37-7,19 (m,
30H), 6,86-6,82 (m, 2H), 6,20 (s, 1H), 4,27-4,20 (m, 3H), 4,07-3,81 (m, 1H), 3,79-3,77
(m, 3H), 3,70-3,66 (m, 3H), 3,54-3,31 (m, 1H), 3,06-3,04 (m, 1H), 2,98-2,94 (m, 2H),
2,76-2,73 (m, 1H), 2,72-2,45 (m, 1H).
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Chét trung gian 59: (8R,9R,108)-9-(4-bromophenyl)-3-(dimetylamino)-N-(4-
metoxyphenyl)-10-((trityloxy)metyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich da dugc khudy chtra chét trung gian 58 (250 mg, 342,14 pmol) trong
MeOH (2 mL) dugc thém N-metylmetanamin (2 M, 1,71 mL) va CH3COOH (205,46
mg, 3,42 mmol). Sau khi khuéy & 25°C trong 0,5 gid, NaBH3CN (21,50 mg, 342,14
umol) duge thém. Sau khi khudy & 25°C trong 1,5 gio, hdn hgp phan tng duge cd dic
dé tao ra chét cin. Chét can nay dugc tinh ché bang TLC didu ché (diclometan: metanol
=15 : 1) dé tao ra chit trung gian 59 (120 mg, hiéu suit 46,16%) dudi dang chat rin
mau nau nhat. HRMS (ESI) calcd ddi véi C3H3N4O [M + HJ' 759,28, tim dugce 1a
759,2.

Chét trung gian 60: (8R,9R,108)-9-(4-bromophenyl)-3-(dimetylamino)-10-
(hydroxymetyl)-N-(4-metoxyphenyl)-1,6-diazabixyclo[6 .2.0]decan-6-carboxamit.

Dung dich da dugc khudy chtra chét trung gian 59 (115 mg, 151,36 pmol) trong
DCM (1 mL) dugc thém TFA (172,58 mg, 1,51 mmol). Sau khi khudy & 25°C trong 12
gid, hon hop phéan tng dugc ding bang NaHCO3 bdo hoa (5 mL) va duoc chiét bang
DCM (5 mL) dé tao ra 16p hitu co. Dung dich hitu co dugc thu, dugc ¢d dac va sau do
duoc tinh ché bang TLC didu ché (diclometan: metanol = 10: 1) dé tao ra chit trung
gian 60 (45,00 mg, hiéu sudt 57,45%) dudi dang chét ran mau ndu nhat. 'H NMR
(400MHz, CDCl3-d1) §7,47-7,43 (m, 2H), 7,38-7,31 (m, 4H), 6,83 (d, J= 8,8 Hz, 2H),
3,99 (s, 1H), 3,77 (s, 5H), 3,63-3,61 (m, 5H), 3,59-3,57 (m, SH), 3,48-3,46 (m, 2H),
3,32-3,13 (m, 3H), 2,76 (s, 6H), 2,48-2,34 (m, 4H), 2,04-2,00 (m, 1H).

Téng hop E18 va E19: Chéat déng phan 1 (E18) va chit ddng phan 2 (E19) cua
(8R,9R,108S)-4-(dimetylamino)-1 0-(hydroxymetyl)-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0] decan-6-carboxamit.

Dung dich chtra chét trung gian 59 (30 mg, 57,98 umol) va etynylbenzen (17,76
mg, 173,94 pmol) trong axetonitril (1 mL) duoc thém XPhos Pd G3 (4,91 mg, 5,80
umol) va CsCO; (37,78 mg, 115,96 pmol). Sau khi khudy & 70°C trong 2 gid, hdn hop
phan tng duoc cd dic dé tao ra chét cin. Chét cin nay dugc tinh ché béng HPLC diéu
ché (cot: Waters Xbridge Prep OBD C18 150*30 5u; A: nude (0,225% axit formic) B:
axetonitril) dé tao ra ting chit ddng phan lap thé cua (8R,9R,108)-4-(dimetylamino)-
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10-(hydroxymetyl)-N-(4-metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-
diazabixyclo[6.2.0]decan-6-carboxamit dugc tich dudi dang chit dong phan 1 (E18)
(2,60 mg, hiéu suit 8,32%) va chit ddng phan 2 (E19) (11,40 mg, hiéu suét 36,50%)

dudi dang chat ran mau trang.

E18: Chét ddng phan 1, HRMS (ESI) caled ddi v6i: CssHssN4Os [M + HJY
539,29, tim dugce la 539,4 'H NMR (400MHz, MeOD-d4) 88,34 (s, 1H), 7,56-7,51 (m,
2H), 7,50-7,48 (m, 4H), 7,37 (d, J = 5,2 Hz, 2H), 7,26 (d, J = 9,6 Hz, 2H), 6,85 (d, J =
8.8 Hz, 1H), 4,09-4,05 (m, 1H), 3,75-3,72 (m, 3H), 3,66-3,65 (m, 1H), 3,52-3,46 (m,
4H), 3,26-3,20 (m, 2H), 2,64 (s, 6H), 2,55-2,52 (m, 1H), 1,97 (s, 2H).

E19: Chét déng phan 2, HRMS (ESI) calcd dbi véi: C33HasN4O3 [M + HJ
539,29, tim dugc 1a 539,4 'H NMR (400MHz, MeOD-d4) 88,55 (s, 1H), 7,61 (d, J=8
Hz, 2H), 7,51-7,49 (m, 4H), 7,38-7,36 (m, 3H), 7,23 (d, J = 8,8 Hz, 2H), 6,86 (d, J =
8.8 Hz, 2H), 4,21-4,11 (m, 1H), 3,76-3,73 (m, SH), 3,76-3,73 (m, 2H), 3,62-3,40 (m,
3H), 3,31-3,13 (m, 3H), 2,81-2,77 (s, 6H), 2,64 (s, 1H), 2,46 (s, 1H), 2,06-2,03 (m, 1H).

Vi du 20 va 21: Chét dong phan 1 (“E20”) va chét ddng phan 2 trong vi du 21 cla
(“E217)(8R,9S,108)-9-(4-bromophenyl)-4-(dimetylamino)-10- [(dimetylamino)
metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-carboxamit

; PhtNH, DIAD,PPhg

N N2H4 H,O
—N ?’
Ho\o“D“ PhtN—"
/N\ /N\
61
O o>\_NH __HCHO .\. yNH .\. yNH
", N NaCNBH3 D
HZN\\"‘E’LLQ \N\ \_g \N\ D ;g
N
62 Chit ddng phén 1 Chit ddng phén 2
Chét trung gian 61: (8R,95,105)-3-(dimetylamino)-10-((1,3 -dioxoisoindolin-2-

yl)metyl)-/V- _(4-metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-
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diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra hdn hgp cta cac chét ddng phan trong cic vi du 18 va 19 (165
mg, 318,87 pumol, 1 duong lugng), isoindolin-1,3-dion (51,61 mg, 350,75 pmol) va
PPh; (125,45 mg, 478,30 umol) trong THF (2 mL) dugc thém ting giot DIAD (96,72
mg, 478,30 umol). Sau khi khudy & 25°C trong 12 gio, chét cin dugc tinh ché biang
TLC diéu ché (ete diu mé: etyl axetat = 0:1) dé tao ra chét trung gian 61 (184 mg,
89,25% hiéu suét) du6i dang chat rin mau vang nhat. 'H NMR (400MHz, CDCl;-d1)
87,83-7,81 (m, 1H), 7,73-7,72 (m, 2H), 7,55-7,26 (m, SH), 6,82-6,79 (m, 2H), 3,94-3,74
(m, 2H), 3,72 (s, 3H), 3,67-3,56 (m, 5H), 3,54-3,55 (m, 2H), 3,35-3,06 (m, 1H), 2,77
(s, 6H), 1,26 (s, 1H).

Chit trung gian 62: (8R,95,105)-10-(aminometyl)-3-(dimetylamino)-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit

Dung dich chura chét trung gian 61 (174 mg, 260,56 pmol) trong EtOH (1 mL)
duoc thém ting giot hydrazin hydrat (19,96 mg, 390,84 pmol). Sau khi khudy & 80°C
trong 2 gio, hdn hgp phan tng dugc loc va duge co dic @2 tao ra chit can. Chét cin nay
dugc tinh ché bang TLC didu ché (diclometan: metanol=6:1) dé tao ra chét trung gian
62 (50,00 mg, hiéu suit 35,69%) dudi dang chat 1ong mau néu. HRMS (ESI) caled d6i
vGi C33H39Ns502 [M + H]" 538,31, tim dugc la 538,2

Téng hop E20 va E21: (4S,8R,95,1 0S)-9-(4-bromophenyl)-4-(dimetylamino)-10-
[(dimetylamino)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-
carboxamit (E20) va (4R,8R9S,1 0S)-9-(4-bromophenyl)-4-(dimetylamino)-10-
[(dimetylamino)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2. O]decan-6-
carboxamit (E21).

Dung dich da dugc khudy chira chit trung gian 61 (50 mg, 96,81 pmol) trong
DCM (2,00 mL) dugc thém HCHO (78,57 mg, 968,10 pmol, 72,08 ulL) va MgSO4
(116,53 mg, 968,10 pmol). Sau khi khudy ¢ 25°C trong 0,5 gid, thém CH3COOH (5,81
mg, 96,81 umol) va NaBH(OAc); (102,59 mg, 484,05 umol). Sau khi khudy & 25°C
trong 1,5 gi®, hon hop phan tng duge dirng bing H>0 (5 mL) va dugc chiét bing DCM
20mL x3 14n) dé tao ra 16p hitu co. L6p hitu co nay duge lam kho bang Na;SO4 khan
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va dugc c6 dic dé tao ra chét cin. Chét cin nay dugc tinh ché bang HPLC diéu ché dé
tao ra va tach ting chit dong phan cua (8R,9S,10S)-9-(4-bromophenyl)-4-
(dimetylamino)-10-[(dimetylamino)metyl]-N-(4-metoxyphenyl)-1,6-
diazabixyclo[6.2.0]decan-6-carboxamit duéi dang chit dong phan 1 (E20) (2,90 mg,
5,33 umol, hiéu suét 5,51%) du6i dang chit rin mau nau nhat (HRMS (ESI) caled doi
véi: C3sH43N50, [M + H]* 566,34, tim dugc 1a 566,4; 'TH NMR (400MHz, MeOD-d4)
87,61-7,51 (m, SH), 7,44-7,38 (m, 4H), 7,37-7,23 (m, 2H), 6,87-6,85 (m, 2H), 4,05-3,77
(m, 1H), 3,77 (s, 3H), 3,66-3,51 (m, 2H), 3,19-3,16 (m, 1H), 2,50-2,47 (m, 1H), 2,35-
2,19 (m, 1H), 1,86-1,80 (m, 1H))) va chét dong phan 2 (E21) (15,20 mg, 27,91 pmol,
hiéu sudt 28,83%) dudi dang chit rin mau nau nhat ("H NMR (400MHz, MeOD-d4)
87,56-7,54 (m, 6H), 7,52-7,51 (m, 3H), 7,23-7,22 (m, 2H), 6,83-6,84 (m, 2H), 4,14-4,12
(m, 1H), 3,87-3,81 (m, 1H), 3,76 (s, 3H), 3,67-3,48 (m, 2H), 3,24-3,22 (m, 2H), 2,77
(s, 6H), 2,71-2,60 (m, 4H), 2,32-2,31 (m, 2H), 2,31-2,30 (m, 1H)).
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Vi du 22: (3S,4R,8R,9R,10S)-3,4-dihydroxy-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(pyridin-3-yletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E22”)

OMe
Br
\O o>\»NH 0s0,4, NMO
— R
(R N
i
=N
THO—"(S) /(2)
25
OMe OMe
Br. 0 ; Br 0
@ yNH + \O YNH TFA
R N @) SN  oom
(R) éR) R) gs;
=N =N "
THO—"® L% TOH THO—® &/ OH
OH OH
63a 63b
OMe =N OMe
® =
=
Br, X \\
o) X Q
\Q Y-NH S
_—
7, (R) ~—N 4, A “ R/ ~N
amiG) Chét tién xtic tac XPhos i
D\l & ~oH ’:!‘\l &
HO—"(9) G3, Cs,CO0s, HO—(s) "%/ "OH
OH MeCN, 70°C OH
64a E22

Chit trung gian 63a va 63b: (3S,4R,8R,9R,10S)-9-(4-bromophenyl)-3,4-dihydroxy-
N-(4-metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit
(63a) va (3R,4S,8R,9R,108)-9-(4-bromophenyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-
10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (63b)

Dung dich chira chat trung gian 25 (220 mg, 307,83 pmol) va NMO (43,27 mg,
369,4 umol) trong axeton/H,0 = 10:1 (1 mL) dugc thém OsOs (7,83 mg, 30,78 pumol)
& 25°C. Sau khi khudy & 25°C trong 12 gi®, hdn hgp phéan tmg dugc ¢o dic dé tao ra
chit cin. Chit can nay dugc tinh ché bang TLC didu ché (ete diu mo: etyl axetat =1 :
5) dé tao ra chét trung gian 63a (120 mg, hiéu suét 52,07%) dudi dang chit rdn mau
tring '"H NMR (400MHz, CDCl;-d1) 87,31-7,05 (m, 23H), 6,85-6,81 (m, 2H), 6,82 (d,
J= 8 Hz, 2H), 4,23-4,19 (m, 1H), 3,99 (s, 1H), 3,76-3,73 (m, 6H), 3,50-3,43 (m, 2H),
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3,19-3,13 (m, 2H), 2,98-2,96 (m, 1H), 2,86-2,84 (m, 1H), 2,78-2,59 (m, 1H)) va chét
trung gian 63b (134 mg, hi€u suit 58,14%) dudi dang chét rdn mau tring (‘H NMR
(400MHz, CDCl3-d1) §7,39-7,24 (m, 23H), 7,09-7,05 (m, 2H), 6,84 (d, /= 8,8 Hz, 2H),
3,85-3,78 (m, SH), 3,69-3,61 (m, 4H), 3,45-3,40 (m, 3H), 3,14-3,13 (m, 1H), 3,05-3,04
(m, 1H), 2,78-2,75 (m, 1H)).

Chit trung gian 64a: (3S,4R,8R.9R,10S)-9-(4-bromophenyl)-3,4-dihydroxy-10-
(hydroxymetyl)-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chira chit trung gian 63a (60 mg, 80,14 umol) trong DCM (2 mL)
duoc thém TFA (91,37 mg, 801,39 pmol). Sau khi khudy & 25°C trong 3 gid, phan (mg
dugc dimg bing NaHCOs (10 mL) va duge chiét bang DCM (20 mL) dé tao ra 16p hiru
co. L6p hitu co nay dugce lam kho bang Na,SO4 khan va dugce cd dic dé tao ra chét can.
Chét cn nay duoc tinh ché bang TLC didu ché (ete diu mo: etyl axetat) d8 tao ra chét
trung gian 64a (35 mg, hiéu suit 86,24%) duédi dang chét rin mau tring. '"H NMR
(400MHz, CDCls-d1) §7,43 (d, J= 7,6 Hz, 2H), 7,30 (d, J = 8,4 Hz, 2H), 7,20 (d, J =
8,8 Hz, 2H), 6,82 (d, J = 8,8 Hz, 2H), 4,32-4,28 (m, 1H), 4,13-4,06 (m, 2H), 3,85 (m,
1H), 3,76 (s, 3H), 3,61 (s, 1H), 3,48 (s, 3H), 3,22 (m, 1H), 2,98-2,88 (m, 2H), 2,77-2,70
(m, 2H), 2,0 (s, 1H).

Téng hop E22: (3S,4R,8R,9R,10S)-3,4-dihydroxy-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(pyridin-3-yletynyl)phenyl)-1,6-diazabixyclo[6 .2.0]decan-6-

carboxamit.

Dung dich chira chét trung gian 64a (20 mg, 39,5 pmol) va 3-etynylpyridin (8,15
mg, 78,99 pmol) trong axetonitril (1 mL) dugc thém XPhos Pd G3 (3,34 mg, 3,95 umol)
va Cs2COs (25,74 mg, 78,99 umol). Sau khi khudy & 70°C trong 1 gio, hdn hop phan
ung dugce co dic dé tao ra chét can. Chét cin nay dugc tinh ché bing HPLC diéu ché
(cot: Waters Xbridge Prep OBD C18 150*30 Su; A: nu6e (0,225% axit formic) B:
axetonitril) dé tao ra (3 S,4R,8R,9R,108)-3,4-dihydroxy-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(pyridin-3-yletynyl)phenyl)-1,6-diazabixyclo[6.2 .0]decan-6-
carboxamit (6,8 mg, hiéu suét 29,69%) dudi dang chét rén mau tring (HRMS (ESI)
caled dbi voi CsoH3N4Os [M+H]" 529,24, tim dwoc 1a 529,30; '"H NMR (400MHz,
MeOD-d4) 58,69 (s, 1H), 8,51 (d, J=4 Hz, 1H), 7,98 (d, J= 8 Hz, 1H), 7,60-7,52 (m,
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4H), 7,48-7,45 (m, 1H), 7,16 (d, J = 8,8 Hz, 2H), 6,84 (d, J = 8,8 Hz, 2H), 4,16-4,11
(m, 2H), 3,84-3,82 (m, 2H), 3,75 (s, 3H), 3,64-3,58 (m, 4H), 3,39-3,60 (m, 2H), 2,88-
2,79 (m, 3H)).

Vi du 23: (3R,4S,8R,9R,10S)-3,4-dihydroxy-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(pyridin-3-yletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E23”).

OMe
< /> ®
Z
Br Br Q A

D [\ Chit tidn xiic tic XPhos
) (f{) HO—=(8) 4 G3, Cs,CO3,
O bH MeCN, 70°C

- OMe

%R ~N

'S) "
HO—& (’{{ ‘OH
OH

E23
Chit trung gian 64b: (3R.,4S,8R,9R,10S)-9-(4-bromophenyl)-3,4-dihydroxy-10-
(hydroxymetyl)-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-carboxamit.

Dung dich chira chét trung gian 63b (130 mg, 173,63 umol) trong DCM (2 mL)
duogc thém TFA (197,98 mg, 1,74 mmol). Sau khi khudy & 25°C trong 3 gid, phan tng
dugc dirng bang NaHCO3 (10 mL) va dugc chiét baing DCM (20 mL) dé tao ra 16p hitu
co. Lop hitu co nay dugc lam kho bang Na,SO4 khan va dugce cb dic dé tao ra chét can.
Chét can nay dugc tinh ché bang TLC didu ché (ete ddu mo: etyl axetat) dé tao ra chét
trung gian 64b (75 mg, hiéu suét 85,30%) dudi dang chét rén mau tring ("H NMR
(400MHz, CDCl3-d1) 87,48 (d, J= 7,6 Hz, 2H), 7,09-7,28 (m, 7H), 6,84 (d, J=8,8 Hz,
2H), 3,78 (d, J = 10,8 Hz, 1H), 3,72-3,66 (m, 4H), 3,59-3,57 (m, 5H), 3,53-3,51 (m,
4H), 3,27-3,25 (m, 1H), 2,88-2,74 (m, 2H)).

Téng hop E23: (3R,4S,8R,9R,108)-3,4-dihydroxy-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(pyridin-3-yletynyl)phenyl)-1 ,6-diazabixyclo[6.2.0]decan-6-
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carboxamit.

Dung dich chtra chét trung gian 64b (20 mg, 39,50 pmol) va 3-etynylpyridin
(8,15 mg, 78,99 umol) trong axetonitril (1 mL) dugc thém XPhos Pd G3 (3,34 mg, 3,95
umol) va Cs2COs (25,74 mg, 78,99 umol). Sau khi khudy & 70°C trong 2 gio, hdn hop
phan tng dugc co dic dé tao ra chit can. Chét cin nay duoc tinh ché bé‘mg HPLC diéu
ché (cot: Waters Xbridge Prep OBD C18 150*30 5u; A: nude (0,225% axit formic) B:
axetonitril) d& tao ra (3R,4S,8R,9R,10S)-3,4-dihydroxy-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(pyridin-3-yletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (7,4 mg, hiéu suit 29,69%) dudi dang chét rdn mau tring. HRMS (ESI)
caled d6i v&i C30H3N405 [M + H]" 529,24, tim duge 12 529,30. 'H NMR (400MHz,
MeOD-d4) 88,69 (s, 1H), 8,52 (d, J = 5,2 Hz, 1H), 7,98 (d, J = 8 Hz, 1H), 7,61-7,56
(m, 4H), 7,48-7,46 (m, 1H), 7,23 (d, J = 8,8 Hz, 2H), 6,86 (d, J = 9.2 Hz, 2H), 3,84-
3,80 (m, 3H), 3,76 (s, 3H), 3,65-3,50 (m, 7H), 3,31-3,28 (m, 1H), 3,08-3,26 (m, 1H),
2,74-2,71 (m, 1H).

Téng hop chit trung gian AS: [(1S)-1-[[tert-butyl(diphenyl)silyl]Joxymetyl]-3-oxo-
propyl] axetat.

o TBDPSCI, imidazol cul, 7 MgBr OH Ac,0, DMAP
S\R — 1\ —_— ~_OoTBDPS T
-, -OH -, ~OTBDPS A B

A1 A2 A3

1.0, OAc

Ohe S __OTBDPS
04\/{3)\/

B —_—
g~ OTBDPS 2. PPh3

A4 A5
Chét trung gian A2: tert-butyl-[[(2S)-oxiran-2-yl]metoxy]-diphenyl-silan

Dung dich chita (R)-oxiran-2-ylmetanol (3,00 g, 40,50 mmol, 2,68 mL) va
imidazol (5,51 g, 80,99 mmol) trong DCM (80 mL) & 0°C dugc thém TBDPSCI (13,36
g, 48,60 mmol, 12,48 mL). Sau khi khudy & 25°C trong 12 gio, hdn hop phan tng duoc
dimg bang H,0 (20 mL) va duoc chiét bang DCM (60 mL x 2 14n) dé tao ra 16p hitu co.
L&p nay dugce 1lam kho béngNastL; khan va dugc co dic dé tao ra chét can. Chét cn
nay dugc tinh ché bang sic ky cdt trén silica gel (ete dau mo: etyl axetat = 10:1) dé tao
ra chit trung gian A2 (12,66 g, hiéu sudt 100,00%) duéi dang chét 1ong khong mau. 'H
NMR (400MHz, CDCl3-d1) §7,69-7,68 (m, 4H), 7,46-7,40 (m, 5H), 8,87-3,85(m, 1H),
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3,73-3,70 (m, 1H), 3,14-3,13 (m, 1H), 2,76-2,74 (m, 1H), 1,05 (s, 9H).
Chét trung gian A3: (25)-1-[tert-butyl(diphenyl)silylJoxypent-4-en-2-ol.

Cul (1,83 g, 9,60 mmol, 1,5 duong lugng) duoc dit trong binh ba cd trong nito
va sau d6 thém THF khan (20 mL). Hdn hop thu dugc duge lam lanh xubng —78° C, va
sau d6 vinyl magie bromua (1 M, 22,40 mL, 3,5 duong luong) dugc thém ting giot
trong khi duy tri nhiét d9 bén trong dudi —78° C. Hdn hop khong dong nhit nay duoc
1am 4m dén —20°C va dugc khudy & nhiét d6 nay trong 30 phut. Sau khi 1am lanh lai
dung dich xudng —78° C, chét trung gian A2 (2,00 g, 6,40 mmol, 1 duong lugng) duge
thém ting giot. Hon hop nay dugc khudy, va dé cho Am dan dén 20°C trong 12 gid. Hon
hop phan ung dugc dung bang H>O (20 mL) va duge chiét bang DCM (60 mL x 2 14n)
dé tao ra 16p hitu co. L6p nay duoc lam kho bangNa;SO4 khan va dugc cd dic dé tao
ra chét can. Chét can ny dugc tinh ché bang sic ky cot trén silica gel (ete dau mé: etyl
axetat = 7:1) dé tao ra chét trung gian A3 (2,18 g, hiéu sudt 100,00%) dudi dang chat
1ong khong mau. 'H NMR (400MHz, CDCl;-d1) §7,67-7,65 (m, 4H), 7,44-7,37 (m,
7H), 5,82-5,76 (m, 1H), 5,10-4,90 (m, 2H), 3,81-3,78 (m, 1H), 3,68-3,65 (m, 1H), 3,57-
3,54 (m, 1H), 2,46-2,44 (m, 1H), 2,25-2,22 (m, 1H), 1,05 (m, 9H).

Chit trung gian Ad4: [(1S)-1-[[tert-butyl(diphenyl)silylJoxymetyl|but-3-enyl] axetat.

Dung dich chura chét trung gian A3 (2,18 g, 6,40 mmol, 1 duong lugng), EtN
(1,94 g, 19,21 mmol, 3 duong luong) va DMAP (78,21 mg, 640,18 pmol, 0,1 duong
lugng) trong DCM (2 mL) & 0°C dugc thém axetic anhydrit (980,06 mg, 9,60 mmol,
1,5 duong luong). Hon hgp phén tng thu dugc duge khudy & 25°C trong 3 gio. TLC
(ete dau mé: etyl axetat = 10:1) cho thiy phan tng da hoan thanh, hdn hop phan tng
duoc ding bang H>O (10 mL) va dugc chiét bang DCM (20 mL x 3 1an) dé tao ra 16p
hitu co. L6p nay dugc lam kho b%mgNazSO4 khan va dugc cd dac dé tao ra chét can.
Chét can nay dugc tinh ché bing sic ky cot trén silica gel (ete dau mo: etyl axetat=10:1)
dé tao ra chét trung gian A4 (2,30 g, hiéu suét 93,94%) dudi dang chét 16ng khong mau.
'H NMR (400MHz, CDCl3-d1) §7,67-7,65 (m, 4H), 7,40-7,26 (m, 6H), 5,77-5,69 (m,
1H), 5,11-5,01 (m, 3H), 3,73-3,66 (m, 2H), 2,48-2,32 (m, 1H), 2,02 (m, 3H), 1,09 (m,
9H).

Chét trung gian AS5: [(1S)-1-[[tert-butyl(diphenyl)silylJoxymetyl]-3-oxo-propyl]
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axetat.

Dung dich -78°C chura chét trung gian A4 (1,70 g, 4,44 mmol, 1 duong lugng)
trong DCM/MeOH = 1:1 (30 mL) dugc xit ly v6i dong Os trong Oz cho dén khi dung
dich chuyén sang mau xanh duong. Sau d6 N, dugc suc vao dung dich cho dén khi mau
bién mét. Dung dich thu dugc dugce xit ly bing Me:S (2,76 g, 44,44 mmol, 10 duong
luong), dugce lam 4m dén 20°C va dugc khudy trong 2 gio. TLC (ete dau mo: etyl axetat
= 5:1) cho thdy phan ting d& hoan thanh, hdn hop phan tng dugc pha lodng bang DCM
(50 mL) va dugc rira bang H>0 (10 mL) dé tao ra 16p hitu co. L6p hitu co ndy dugc lam
kho bang Na;SO4 khan va dugc cd dic dé tao ra chét trung gian A5 (1,70 g, thd) dudi

dang chét 1ong khong mau ma khong can tinh ché thém.
Vi du 24: (4S,8R,9S,108)-10-[(dimetylamino)metyl]-4-hydroxy-N-(4-metoxyphenyl)-
9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E24”)
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Chit trung gian 69: [(1S)-3-[(2R,3R,48)-3-(4-bromophenyl)-2-[[(2-nitropheny])
sulfonylamino]metyl]-4-(trityloxymetyl)azetidin-1-yl]-1-[ [tert-butyl(diphenyl)silyl]
oxymetyl|propyl] axetat.

Dung dich d& dugc khudy chira N-(((2R.3R,4S)-3-(4-bromophenyl)-4-
((trityloxy)metyl)azetidin-2-yl)metyl)-2-nitrobenzensulfonamit (W02015070204)
(1,20 g, 1,72 mmol, 1 dwong luong) trong DCM (12 mL) dugc thém chit trung gian A5
(1,46 g, 3,78 mmol, 2,2 duong lugng) & 25°C va CH;COOH (103,29 mg, 1,72 mmol, 1
dwong luong). Hon hop phan tmg thu duge dugce khudy & 25°C trong 0,5 gio. Hdn hop
nay dugc thém NaBH(OAc); (1,09 g, 5,16 mmol, 3 duong lugng). Hon hop phén tng
thu dugce duge khudy & 25°C trong 1,5 gid. LCMS cho thiy phan (mg da hoan thanh,
h&n hop phan g dugc dimg bing H>O (5 mL) va dugc chiét bing DCM (10 mL x 3
14n) dé tao ra 16p hitu co. L6p nay dugc lam khd bang Na;SO4 khan va duoc cd dic aé
tao ra chét cin. Chét cin nay duge tinh ché bang sic ky cot trén silica gel (ete dau mo:
etyl axetat = 1: 1) dé tao ra chét trung gian 69 (1,67 g, tho) dudi dang chét rin mau nau
nhat.

I NMR (400MHz, CDCl3-d1) 85,15-5,11 (m, "H), 4,96-4,95 (m, 1H), 4,10-4,07
(m, 1H), 3,62-3,44(m, 411), 3,17-3,12 (m, 1H), 2,88-2,81 (m, 3H), 2,51-2,44 (m, 2H),
2,06-2,08 (m, 3H).

Chét trung gian 70: [(1S)-3-[(2R,3R,4S)-3 -(4-bromopheny!)-2-[[(2-nitrophenyl)
sulfonylamino]metyl]-4-(trityloxymetyl)azetidin-1-yl]-1 -(hydroxymetyl)propyl]

axetat.
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Dung dich da duoc khudy chira chét trﬁng gian 69 (1,67 g, 1,56 mmol, 1 duong
luong) trong THF (16 mL) duoc thém TBAF (1,22 g, 4,68 mmol, 3 dwong lugng). Hon
hop phan tng thu dugce dugce khudy & 25°C trong 12 gid. LCMS cho thdy phan Gmg da
hoan thanh, hdn hop phan ting dugc cd dic dé tao ra chit can. Chit can nay dugc tinh
ché bang sic ky cot trén silica gel (ete dau mé: etyl axetat = 1: 1) dé tao ra chét trung
gian 70 (920,00 mg, hi¢u sudt 71,16%) du6i dang chat rdn mau tring. '"H NMR
(400MHz, CDCl3-d1) & 7,85-7,66 (m, 10), 7,26-6,97 (m, 20H), 5,02 (m, 1H), 4,85-4,82
(m, 1H), 4,05-3,76 (m, 1H), 3,70-3,52 (m, 3H), 3,12-2,86 (m, 3H), 2,03 (s, 5H), 1,52-
1,46 (m, 2H).

Chéit trung gian 71: [(4S,8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-
10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat.

Dung dich da duoc khudy chira chat trung gian 70 (660,00 mg, 796,36 pmol, 1
duong lugng) trong THF (20 mL) dugc thém hdn hop ctia PPhs (835,51 mg, 3,19 mmol,
4 duong lugng) va DIAD (644,13 mg, 3,19 mmol, 619,35 pL, 4 duong luong). Hon hop
phan tng thu dugc dugc khudy & 25°C trong 12 gid. LCMS cho thay phan ting da hoan
thanh, hdn hop phan tng dugc cd dic dé tao ra chét can. Chét cin nay duge tinh ché
bang TLC didu ché (ete diu mo: etyl axetat=1: 1) dé tao ra chét trung gian 71 (445,00
mg, thd) du6i dang chit rdn mau tring. 'H NMR (400MHz, CDCls-d1) 67,92-7,90 (m,
1H), 7,69-7,61 (m, 3H), 7,26-7,16 (m, 20H), 4,42-4,40 (m, 2H), 4,14-4,10 (m, 1H), 3,57
(s, 3H), 3,56-3,45 (m, 1H), 3,10-3,03 (m, 3H), 2,85-2,84 (m, 1H), 2,37-2,31 (m, 1H),
2,13-1,98 (m, 1H), 1,87-1,54 (m, 1H),01,28-1,26 (m, 3H).

Chét trung gian 72: [(4S,8R,9R,108)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-
10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat.

Dung dich da duoc khuéy chira chét trung gian 71 (660,00 mg, 796,36 umol, 1
duong lwgng) trong THF (20,00 mL) dugc thém hdn hop ctia PPhs (835,51 mg, 3,19
mmol, 4 duong lugng) va DIAD (644,13 mg, 3,19 mmol, 619,35 uL, 4 duong lugng).
Hon hop phan tng thu duge dugc khudy & 25°C trong 12 gi¢. LCMS cho thiy phan (mg
da hoan thanh, hdn hgp phan ung dugc cd dic dé tao ra chét can. Chét cin nay dugc
tinh ché bang TLC diéu ché (ete diu mo: etyl axetat =1: 1) dé tao ra chit trung gian 72
(445,00 mg, tho) du6i dang chét rén mau trang. "H NMR (400MHz, CDCls-d1) 87,26-
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7,22 (m, 25H), 4,01-4,00 (m, 1H), 3,83-3,81 (m, 1H), 3,62-3,47 (m, 1H), 3,51-3,47 (m,
1H), 3,49-3,48 (m, 1H), 3,21-3,11 (m, 1H), 2,92-2,88 (m, 1H),2,49-2,47 (m, 2H), 2,05
(s, 3H), 1,85-1,084 (m, 1H), 1,60 (s, 3H).

Chit trung gian 73: [(4S,8R,9R,10S)-9-(4-bromophenyl)-6-[(4-metoxyphenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat.

Dung dich da duogc khudy chira chét trung gian 72 (154,00 mg, 246,17 pmol, 1
dwong luong) va EtN (49,82 mg, 492,34 pmol, 68,25 pL, 2 duong lugng) trong DCM
(2 mL) dugc thém 1-isoxyanato-4-metoxybenzen (40,39 mg, 270,78 umol, 34,82 pL,
1,1 duong lugng). Hon hop phan tng thu duge dugce khudy & 25°C trong 12 gid. LCMS
cho thiy phan ng da hoan thanh, hdn hop phan tmg duoc ding bang H,0O (2 mL) va
duoc chiét baing DCM (10 mL x 3 14n) dé tao ra 16p hitu co. Lop nay dugc lam kho
b%mg Na;SO4 khan va duge c¢6 dac dé taora chét can. Chét can nay dugc tinh ché b%mg
TLC diéu ché (ete du mo: etyl axetat=1: 1) dé tao ra chit trung gian 73 (169 mg, hiéu
suit 88,61%) du6i dang chit rén mau trang. "H NMR (400MHz, CDCl3-d1) §7,33-7,23
(m, 20H), 6,83-6,82 (m, 2H), 4,59-4,57 (m, 1H), 4,30-4,27 (m, 1H), 3,78-3,75 (m, 4),
3,63-3,3,62 (m, 1H), 3,54-3,53 (m, 1H), 3,15-3,13 (m, 2H), 2,92-2,90 (m, 2H), 2,08-
2,00 (m, 3H), 1,89-1,85 (s, 2H), 1,57 (m, 1H).

Chit trung gian 74: [(4S,8R,9R,10S)-9-(4-bromophenyl)-10-(hydroxymetyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-4-yl] axetat.

Dung dich da dugc khudy chira chét trung gian 73 (169,00 mg, 218,14 pmol, 1
duong lwong) trong DCM (2 mL) 1a TFA (248,72 mg, 2,18 mmol, 10 duong luong).
Hon hop phan tng thu duge dugc khudy & 25°C trong 12 gi. LCMS cho thiy phan tmg
da hoan thanh, hdn hop phan tng duoc dung bing NaHCO3 va dugce chiét bing DCM
(10mL x3 1an) dé tao ra 16p hitu co. L6p nay duge lam kho bang Na;SO4 khan va dugc
cd diac dé tao ra chét can. Chéit can nay dugc tinh ché bang TLC didu ché (ete dau mo:
etyl axetat = 1 : 2) dé tao ra chét trung gian 74 (81,00 mg, 152,13 umol, hi¢u suét
69,74%) dudi dang chat rén mau tring. HRMS (ESI): caled d6i v6i CaosHzoBrN:Os [M
+ H]* 532,14, tim duoc 1a 534,1

Chit trung gian 75: [(4S,8R,9S,108)—9-(4-bromophenyl)-1()-[(1,3-diox0isoindolin—2-
yl)metyl]-6-[(4-metoxyphenyl)carbamoyl]-1 ,6-diazabixyclo[6.2.0]decan-4-yl] axetat.
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Dung dich chira chat trung gian 74 (81,00 mg, 104,55 umol, 1 dwong luong),
isoindolin-1,3-dion (16,92 mg, 115,01 pumol, 1,1 duong luong) va PPhs (41,13 mg,
156,82 pmol, 1,5 duong lugng) trong THF (2 mL) duoc thém timg giot DIAD (31,71
mg, 156,82 umol, 30,49 pL, 1,5 duong lugng) & 25°C trong khi quyén N,. Hon hop
phan tng thu duoc dugce khudy & 25°C trong 12 gio. LCMS cho thay phan tng da hoan
thanh, hdn hop phan tng dugc cd dic dé tao ra chét cin. Chét cin nay dugc tinh ché
bing TLC diéu ché (ete ddu mo: etyl axetat = 1:1) dé tao ra chét trung gian 75 (58,00
mg, hidu sudt 83,86%) du6i dang chét rdn mau vang. '"H NMR (400MHz, CDCls-d1)
87,83-7,81 (m, 2H), 7,73-7,71 (m, 2H), 7,51-7,49 (m, 4H), 7,25-7,23 (m, 2H), 6,89-6,84
(m, 2H), 6,56 (s, 1H), 4,59-4,55 (m, 1H), 4,28-4,27 (m, 1H), 3,82-3,78 (m, 4H), 3,58-
3,55 (m, 3,50H), 3,50-3,25 (m, 2H), 2,99-2,98 (m, 1H), 2,37-2,12 (m, 1H), 2,08 (s, SH).

Chit trung gian 76: (4S,8R,9S,10S)-10-(aminometyl)-9-(4-bromophenyl)-6-((4-
metoxyphenyl)carbamoyl)-1,6-diazabixyclo[6.2.0]decan-4-yl axetat.

Dung dich chtra chét trung gian 75 (58,00 mg, 87,67 umol, 1 duong lugng) trong
EtOH (1 mL) duoc thém ting giot hydrazin hydrat (6,72 mg, 131,51 pmol, 6,52 pL,
98% tinh khiét, 1,5 duong luong) & 25°C trong khi quyén N». Hon hop phan Gng thu
dugc duge khudy ¢ 70°C trong 1 gid. LCMS cho thiy phan tmg d4 hoan thanh, hdn hop
phan ng duogc co dic dé tao ra chét trung gian 76 cin ma khong can tinh ché thém.
HRMS (ESI): calcd ddi vai CasH31BrNsO4 [M + H]" 531,15, tim dugce 1a 531,1

Chét trung gian 77: (4S,8R,9S,10S)-10-(aminometyl)-9-(4-bromophenyl)-4-
hydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-carboxamit.

Dung dich chtra chét trung gian 76 (46,00 mg, 86,56 pmol, 1 duong lugng) trong
EtOH:H,0=1:1 (1 mL) dugc thém LiOH.H,O (7,26 mg, 173,12 umol, 2 duong lugng)
& 25°C. Hon hop phan tng thu dugc duoc khudy & 25°C trong 2 gid. LCMS cho thay
phan ng da hoan thanh, hdn hop phan tng dugc ding bang H>O (2 mL) va duge chiét
bang DCM (10 mL x 3 14n) dé tao ra 16p hitu co. Lop ndy dugce lam kho bang NaxSOs4
khan va dugc c6 dic dé tao ra chét trung gian 77 (80,00 mg, thd) dudi dang chét ran
mau tring. HRMS (ESI): ET6538-397-P1P calcd ddi v6i CosHoBrN4Os [M + HJ
489,14, tim duogc 1a 491,1.

Chét trung gian 78: (4S,8R,98,10S5)-9-(4-bromophenyl)-10-((dimetylamino)metyl)-4-
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hydroxy-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 77 (757,00 mg, 1,01 mmol, 1 duong luong),
isoindolin-1,3-dion (164,07 mg, 1,12 mmol, 1,1 duong lugng) va PPh; (398,85 mg, 1,52
mmol, 1,5 dwong lugng) trong THF (2 mL) dugc thém ting giot DIAD (307,49 mg,
1,52 mmol, 1,5 duong lugng) & 25°C trong khi quyén Na. Hon hop phan tng thu dugc
duoc khudy & 25°C trong 12 gid. LCMS cho thdy phan ng da hoan thanh, hdn hop
phan Gng dugc co dic dé tao ra chit can. Chét cin nay duoc tinh ché bang TLC diéu
ché (ete ddu mo: etyl axetat = 1:1) dé tao ra chit trung gian 78 (1,13 g, thd) dudi dang
chét rin mau vang. '"H NMR (400MHz, CDCl;-d1) 67,45-7,44 (m, 3H), 7,39-7,37 (m,
2H), 6,83-6,81 (m, 2H), 4,08-3,97 (m, 2H), 3,77-3,76 (m, 2H), 3,45-3,44 (m, 1H), 3,29-
3,10 (m, 3H), 2,02 (s, 6H), 0,87 (s, 2H).

Téng hop E24: (4S,8R,98,10S)-10-[(dimetylamino)metyl]-4-hydroxy-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (E24).

Dung dich chira chét trung gian 78 (40,00 mg, 77,30 pmol, 1 duong lugng) va
etynylbenzen (23,68 mg, 231,90 pmol, 25,47 pL, 3,00 duong lugng) trong axetonitril
(1 mL) dugc thém XPhos Pd G3 (6,54 mg, 7,73 pmol, 0,1 duong lugng) va Cs2COs3
(50,37 mg, 154,60 pmol, 2 duong lugng). Hon hop phéan tng thu dugce duge khudy &
70°C trong 2 gio. LCMS cho thiy phan (mg da hoan thanh, hdn hgp phan ung dugc cb
dic dé tao ra chét cin. Chét cin nay dugc tinh ché bang HPLC didu ché (cot: Waters
Xbridge Prep OBD C18 150*30 5u; A: nudce (0,225% axit formic) B: axetonitril) dé tao
ra (4S,8R,9S,105)-1 0-[(dimetylamino)metyl]-4-hydroxy-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (6,10 mg, hiéu suét
14,65%) dudi dang chét rin mau tring. HRMS (ESI): calcd d61 voi Ca3H3sN4O3 [M +
HJ* 539,29, tim dugc 1a 539,4 '"H NMR (400MHz, MeOD-d4) 87,55-7,50 (m, 2H),
7.49-7.37 (m, 4H), 6,86-6,84 (m, 2H), 4,18-4,05 (m, 1H), 4,02-4,00 (m, 1H), 3,75 (s,
3H), 3,64-3,31 (m, 1H), 2,90-2,85 (m,3H), 2,43 (s, 6H), 2,35-2,34 (m, 1H), 2,34-2,06
(m, 1H).
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Vi du 25: (8R,9S,10S)-3,10-bis[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E25”)
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1 duong lwong), DMAP (140,58 mg, 1,15 mmol, 0,1 duong lugng) va EtsN (3,49 g,
34,52 mmol, 4,79 mL, 3 duong luong) trong DCM (60 mL) dugc thém BOC,0 (2,76
g, 12,66 mmol, 1,1 duong luong) va hdn hop phéan tng dugc khudy & 25°C trong 4 gio.
TLC (ete ddu mo6 : DCM = 3:1) cho thiy phan g d4 hoan thanh, phan tmg dugc ding
bing H,0 (100 mL) va dugc chiét bing DCM (300 mL) dé tao ra 16p hitu co. Lép hitu
co nay dugc lam kho béng NaSO4 khan va duogc cd dac dé tao ra chét cin. Chét c3n
nay dugc tinh ché bing séc ky trén silica gel (ete diu mo: etyl axetat = 3:1) dé tao ra
chét trung gian 79 (8,19 g, hiéu suét 84,83%) dudi dang chét ran mau nau. 'H NMR
(400MHz, CDCl3-d1) 88,20 (d, J= 4,4 Hz, 1H), 7,70 (s, 3H), 7,35-7,32 (m, 5H), 7,19-
7,13 (m, 10H), 7,11 (m, 7H), 5,73-5,63 (m, 1H), 5,09-5,05 (m, 1H), 4,90-4,87 (m, 1H),
3,95-3,91 (m, 1H), 3,65-3,64 (m, 3H), 3,54-3,49 (m, 1H), 3,09-3,04 (m, 1H), 2,85-2,81
(m, 1H), 2,56-2,53 (m, 1H), 3,06-3,05 (m, 1H), 2,94-2,89 (m, 1H).

Chit trung gian 80: tert-butyl N-[[(2R,3R,4S)-3-(4-bromophenyl)-4-(trityloxymetyl)
azetidin-2-yllmetyl]-N-(2- nitrophenyl)sulfonyl-carbamat.

Dung dich chtra chét trung gian 79 (7,70 g, 9,18 mmol, 1 dwong lugng) trong
FtOH (10 mL) dugc thém 1,3-dimetylhexahydropyrimidin-2,4,6-trion (2,15 g, 13,77
mmol, 1,5 dwong lugng) va Pd(PPhs)s (1,06 g, 917,98 pmol, 0,1 duong luong) va hdn
hop phan Ging dugc khudy & 40°C trong 2 gid. LCMS cho thiy phan rng da hoan thanh,
phan tmg dugc dimg bing 10% NaOH (20 mL) va dugc chiét bang DCM (500 mL) dé
tao ra 16p hitu co. Lép hitu co nay dugc lam kho bing Na,SO4 khan va dugce co dic dé
tao ra chét can. Chét cin nay dugc tinh ché bing séc ky cot trén silica gel (ete dau mo:
etyl axetat = 3:1) dé tao ra chét trung gian 80 (6,44 g, 8,06 mmol, hi¢u suét 87,83%)
duéi dang chit rn mau nau nhat '"H NMR (400 MHz, CDClz-d1) 68,24-8,22 (m, 1H),
7.72-7,65 (m, 3H), 7,33 (s, 4H), 7,22-7,19 (m, 16H), 7,42-7,34 (m, 2H), 3,95-3,89 (m,
1H), 3,06-3,04 (m, 1H), 3,02-2,95 (m, 1H), 2,05 (s, 1H), 1,03 (s, 9H).

Chit trung gian 81: tert-butyl N-[[(2R,3R,4S)-3-(4-bromophenyl)-1-[2-
(hydroxymetyl)alyl]-4—(trityloxymetyl)azetidin-2-yl]metyl]—N—(2-nitrophenyl)

sulfonyl-carbamat.

Dung dich chira chét trung gian 80 (6,44 g, 8,06 mmol, 1 duong lugng) va K2COs
(3,34 g, 24,18 mmol, 3 duong lugng) trong DMF (60 mL) dugc thém 2-
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(bromometyl)prop-2-en-1-ol (1,83 g, 12,09 mmol, 1,5 duwong lwgng) ¢ 25°C va hdn hop
phan Gng duge khudy & 25°C trong 12 gid. LCMS cho thdy phan (mg da hoan thanh,
phan g duoc dimg bing H>O (50 mL) va dugc chiét bing DCM (100 mL) d€ tao ra
16p hitu co. Lop hitu co ndy dugc lam khod béng NaxSO4 khan va dugc ¢d déc dé tao ra
chét can. Chét can nay dugc tinh ché bing sic ky trén silica gel (ete diu mo: etyl axetat
=2:1) dé tao ra chét trung gian 81 (5,52 g, hiéu suit 78,83%) duéi dang chit rdn mau
tring. "H NMR (400MHz, CDCl3-d1) 88,20 (d, J= 4,8 Hz, 2H), 8,02 (s, 1H), 7,72-7,67
(m, 3H), 7,42-7,40 (m, 2H), 7,30-7,26 (m, 2H), 7,18-7,16 (m, 10H), 7,08-7,07 (m, 7H),
4,80 (s, 1H), 4,65 (s, 1H), 4,06-3,98 (m, 3H), 3,84 (m, 1H), 3,65-3,62 (m, 2H), 3,55~
3,51 (m, 2H), 3,03-3,00 (m, 2H), 1,30 (s, 9H).

Chét trung gian 82: N-[[(2R,3R,4S)-3-(4-bromophenyl)-1-[2-(hydroxymetyl)alyl]-4-

(trityloxymetyl)azetidin-2-ylJmetyl]-2-nitro-benzensulfonamit.

Dung dich chtra chét trung gian 81 (5,00 g, 5,75 mmol, 1 duong luong) trong
MeOH (50 mL) dwgc thém K2COs (3,97 g, 28,75 mmol, 5 duong luong) va hdn hop
phan tng duoc khudy & 80°C trong 3 gio. LCMS cho thay phan tng d hoan thanh,
phan tmg dwoc dimg bang H>0 (100 mL) va duogc chiét bang DCM (300 mL) dé tao ra
16p hitu co. Lép hitu co nay dugce lam kho bang Na;SOs khan va dugc ¢ dic dé tao ra
chét can. Chit can nay duoc tinh ché bang séc ky trén silica gel (ete dau mo: etyl axetat
=1:1) dé tao ra chét trung gian 82 (2,50 g, 3,25 mmol, 56,56% hi¢u suit) duéi dang
chit rin mau tring. '"H NMR (400MHz, CDCl3-d1) § 7,82-7,78 (m, 2H), 7,71-7,69 (m,
1H), 7,18-7,13 (m, 18H), 5,10 (s, 1H), 5,01-4,97 (m, 2H), 4,12-4,07 (m, 2H), 3,70-3,58
(m, 3H), 3,34-3,23 (m, 1H), 3,07-3,06 (m, 1H), 2,93-2,89 (m, 2H).

Chét trung gian 83: N-alyl-N-[[(2R,3R,4S)-3-(4-bromophenyl)-1-[2-(hydroxymetyl)
alyl]-4-(trityloxymetyl)azetidin-2-yl]metyl]-2-nitro-benzensulfonamit.

Dung dich chtra chét trung gian 82 (2,50 g, 3,25 mmol, 1 duong lugng) trong
DMF (1,00 mL) dugc thém 3-bromoprop-1-en (590,18 mg, 4,88 mmol, 1,5 duong
luong) va KoCOs (1,35 g, 9,76 mmol, 3 duong luong) ¢ 25°C va hdn hgp phan Gng
dugc khudy & 25°C trong 12 gid. LCMS cho thiy phan tng da hoan thanh, phan tng
duoc dimg bing H0 (100 mL) va dugc chiét bing DCM (500 mL) dé tao ra 16p hitu

co. Lép hitu co nay duge lam kho bang Na,SO4 khan va dugc co dic d8 tao ra chat can.
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ChAt cin nay dugc tinh ché bang séic ky trén silica gel (ete diu mo: etyl axetat = 1:1) dé
tao ra chat trung gian 83 (2,62 g, hiéu sut 99,68%) dudi dang chit ran mau tring. 'H
NMR (400MHz, CDCl3-d1) 88,02 (s, 1H), 7,66-7,53 (m, 1H), 7,37-7,35 (m, 3H), 7,15~
7,11 (m, 19H), 5,43-5,36 (m, 1H), 5,00-4,98 (m, 1H), 4,88 (s, 1H), 4,80-4,76 (m, 2H),
4,04- (s, 2H), 3,82-3,79 (m, 2H), 3,52-3,32 (m, 3H), 3,16 (m, 1H), 3,06-3,02 (m, 2H),
2,96-2,88 (m, 2H).

Chét trung gian 84: [(3E,8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-
10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]dec-3-en-3-yl|metanol.

Dung dich chua chét trung gian 83 (2,20 g, 2,72 mmol, 1 duong luong) trong
DCM (20 mL) dwogc thém [1,3-bis(2,4,6-trimetylphenyl)imidazolidin-2-yliden]-diclo-
[(2-isopropoxyphenyl) metylen]ruteni (chét xuc tic Hoyveda-Grubbs thé hé thir hai)
(426,12 mg, 680,04 pmol, 0,25 duwong lugng) va hdn hop phan Gmg duoc khudy & 40°C
trong 12 gio. LCMS cho thiy phan tmg da hoan thanh, phan tmg dugc co dic dé tao ra
chit can. Chét cin nay dwoc tinh ché bang sic ky cot trén silica (ete dau mo: etyl axetat
= 1:1) @& tao ra chét trung gian 84 (2,12 g, hiéu suat 100,00%) dudi dang chit rin mau
tréng. "H NMR (400MHz, CDCl3-d1) §7,89-7,87 (m, 1H), 7,70-7,61 (m, 3H), 7,26-7,22
(m, 17H), 7,11-7,08 (m, 2H), 5,68-5,64 (m, 1H), 4,15-4,05 (m, 1H), 3,99-3,64 (m, 2H),
3,53-3,52 (m, 1H), 3,31-3,22 (m, 2H), 3,12-3,09 (m, 2H), 2,85-2,84 (m, 1H), 2,17 (s,
1H).

Chét trung gian 85: [(8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-ylJmetanol.

Dung dich chira chét trung gian 84 (750,00 mg, 960,65 pmol, 1 duong lugng) va
Et:N (1,94 g, 19,21 mmol, 2,66 mL, 20 dwong lugng) trong THF (15 mL) dugc thém
2-nitrobenzensulfonohydrazit (2,09 g, 9,61 mmol, 10 duong lugng) va hdn hop phan
ung dugc khudy & 40°C trong 12 gid. LCMS cho thiy phan tng dd hoan thanh, phan
ung dugc dung bing H,O (3 mL) va dugc chiét bang DCM (10 mL x 2 14n) dé tao ra
16p hitu co. Lép hitu co nay dugce 1am khod bang Na>SOs khan va dugc ¢b dic dé tao ra
chét can. Chit cin nay dugc tinh ché bang séc ky cot trén silica gel (ete dau mé: etyl
axetat = 1:1) @& tao ra chét trung gian 85 (1,50 g, hiéu sudt 100,00%) dudi dang chat
rin mau vang. '"H NMR (400MHz, CDCl;-d1) 87,76-7,74 (d, J= 5,6 Hz, 2H), 7,65-7,55
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(m, 4H), 7,26-7,22 (m, 19H), 7,10-7,08 (d, J = 8,4 Hz, 2H), 3,75-3,61 (m, 6H), 3,26-
3,22 (m, 1H), 3,16-3,12 (m, 1H), 3,00-2,99 (m, 2H), 2,89-2,87 (m, 2H), 2,72-2,69 (m,
1H), 2,17 (s, 1H), 1,97-1,90 (m, 3H), 1,40-1,26 (m, 2H).

Chit trung gian 86: [(8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-ylJmetyl axetat.

Dung dich chtra chét trung gian 85 (1,49 g, 1,90 mmol, 1 duong lugng), EtsN
(576,78 mg, 5,70 mmol, 3 duong lugng) va DMAP (23,21 mg, 190,00 umol, 0,1 duong
luong) trong DCM (15 mL) & 0°C dugc thém axetic anhydrit (387,94 mg, 3,80 mmol,
355,91 pL, 2 dwong lugng). Hon hop phan Gng thu duge duoc khudy & 25°C trong 3
gid. LCMS cho thiy phan (g da hoan thanh, hdn hop phan tmg dugce dimg bing H2O
(10 mL) va duogc chiét bang DCM (30 mL x 2 1an) dé tao ra 16p hitu co. Lép ndy duge
lam kho bing Na,SO4 khan va dugc cd dic dé tao ra chéit can. Chét cin nay duoc tinh
ché bang sic ky cot trén silica gel (ete dau mé : etyl axetat = 1:1) dé tao ra chét trung
gian 86 (1,51 g, 96,32% hiéu suét) du6i dang chit rin mau trang. 'H NMR (400MHz,
CDCls-d1) §7,80-7,76 (m, 1H), 7,61-7,56 (m, 3H), 7,27-7,22 (m, 15H), 7,13-7,11 (d, J
= 8,4 Hz, 2H), 4,01-3,99 (m, 2H), 3,69-3,63 (m, 4H), 3,22-3,12 (m, 3H), 2,94-2,88 (m,
2H), 2,62-2,61 (m, 1H), 2,20-2,05 (m, 1H), 1,92 (s, 1H), 1,82 (s, 3H), 1,32-1,27 (m,
1H).

Chét trung gian 87: [(8R,9R,108)-9-(4-bromophenyl)-10-(trityloxymetyl)-1,6-
diazabixyclo[6.2.0]decan-3-yl]metyl axetat. ‘

Dung dich chtra chéit trung gian 86 (1,51 g, 1,83 mmol, 1. duong lugng) va
benzenthiol (302,57 mg, 2,75 mmol, 280,16 pL, 1,5 duwong lugng) trong axetonitril (15
mL) duge thém timg giot Cs2CO3 (1,19 g, 3,66 mmol, 2 duong lugng) 6 25°C. Hon hop
phan Gng thu dugc dugc khudy & 25°C trong 12 gid. LCMS cho thay phan tng da hoan
thanh, hdn hop phan tng duge ding bang H,0 (10 mL) va dugc chiét bang DCM (20
mL x 3 14n) dé tao ra 16p hitu co. Chét hitu co dugc 1am khd bang Na;SOskhan va dugc
cd dic dé tao ra chét cin. Chét can nay dugce tinh ché bang séc ky cot trén silica gel
(diclometan: metanol = 10:1) dé tao ra chéit trung gian 87 (1,09 g, thd) dudi dang chét
rén mau tréng. HRMS (ESI): caled d6i v6i C37H39BrN2O3 [M + HJ" 639,21, tim dugc
la 639,1.
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Chit trung gian 88: [(8R,9R,10S)-9-(4-bromophenyl)-6-[(4-metoxyphenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-yl|metyl axetat.

Dung dich chira chat trung gian 87 va Et:N (344,05 mg, 3,40 mmol, 2 duong
lugng) trong DCM (10 mL) dugc thém timg giot 1-isoxyanato-4-metoxy-benzen
(278,91 mg, 1,87 mmol, 1,1 duong luong) ¢ 0°C. Hon hop phan tng thu dugc duoc
khudy & 25°C trong 3 gio. LCMS cho thiy phan ung di hoan thanh, hdn hop phan tng
dugc dimg bing H,0 (20 mL) va duoc chiét bing DCM (50 mL x 3 14n) d¢ tao ra 16p
hitu co. Lép nay dugc lam kho bang NaySOs khan va dugc co dic dé tao ra chat can.
Chét cin nay dugc tinh ché bing sédc ky cot trén silica gel (ete diu mo: etyl axetat = 1:1)
dé tao ra chét trung gian 87 (1,10 g, hiéu suét 81,76%) dudi dang chat rin mau trang.
IH NMR (400MHz, CDCl3-d1) §7,30-7,23 (m, 20H), 6,84-6,82 (m, 2H), 6,09 (s, 1H),
4,07-4,03 (m, 1H), 3,79-3,78 (m, 3H), 3,72 (m, 1H), 3,62-3,55 (m, 3H), 3,19-3,17 (m,
1H), 3,00-2,94 (m, 2H), 2,55-2,54 (m, 1H), 2,52-2,50 (m, 1H), 2,00 (s, 1H), 1,87 (s,
3H), 1,86-1,77 (m, 1H).

Chit trung gian 89: (8R,9R,10S)-9-(4-bromophenyl)-3-(hydroxymetyl)-N-(4-
metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chira chét trung gian 88 (750,00 mg, 950,85 pmol, 1 duong luong)
trong MeOH (7 mL) dugc thém K2COs (394,25 mg, 2,85 mmol, 3 duong luong). Hon
hop phan Gng thu dugc duge khudy & 25°C trong 12 gid. LCMS cho thiy phan tmg da
hoan thanh, hdn hop phan tng dugce loc dé tao ra dich loc va duoc c6 dic détaora chét
can. Chét cin nay dugc tinh ché bing TLC diéu ché (ete ddu mo: etyl axetat = 1:1) dé
tao ra chét trung gian 88 (757,00 mg, thd) dudi dang chét rén mau tring. '"H NMR
(400MHz, CDCl;3-d1) 87,29-7,23 (m, 24H), 7,09-7,07 (m, 1H), 6,84-6,81 (m, 2H), 3,77
(s, 3H), 3,66-3,63 (m, 2H), 3,62 (m, 4H), 3,15-3,07 (m, 1H), 2,82-2,79 (m, 1H), 2,66-
2,64 (m, 1H), 1,77 (s, 1H), 1,28-1,25 (s, 2H).

Chit trung gian 90: (8R,9R,108)-9-(4-bromophenyl)-3-[(1,3-dioxoisoindolin-2-
yl)metyl]-N-(4-metoxyphenyl)-10-(trityloxymetyl)-1 ,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chtra chét trung gian 89 (757,00 mg, 1,01 mmol, 1 duong luong),
isoindolin-1,3-dion (164,07 mg, 1,12 mmol, 1,1 duong luong) va PPh;3 (398,85 mg, 1,52
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mmol, 1,5 duong luong) trong THF (2 mL) dugc thém timg giot DIAD (307,49 mg,
1,52 mmol, 1,5 duong lugng) & 25°C trong khi quyén Na. Hén hop phan tng thu dugc
duge khudy & 25°C trong 12 gio. LCMS cho thdy phan tmg da hoan thanh, hdn hop
phan Gng dugc cd dic dé tao ra chét cin. Chit cin nay dugc tinh ché bing TLC diéu
ché (ete ddu mo: etyl axetat = 1:1) dé tao ra chat trung gian 90 (1,13 g, thd) dudi dang
chit rén mau vang 'H NMR (400MHz, CDCl3-d1) §7,70-7,68 (m, 3H), 7,68-7,65 (m,
8H), 7,49-7,47 (m, 3H), 7,22-7,17 (m, 3H), 6,74-6,72 (m, 2H), 5,99 (s, 1H), 3,84-3,77
(m, 2H), 3,75 (s, 3H), 3,64-3,60 (m, 4H), 3,54-3,50 (m, 3H), 3,16 (s, 1H), 3,05 (s, 1H),
2,94 (s, 1H), 2,64-2,62 (m, 1H), 1,88 (s, 1H).

Chét trung gian 91: (8R,9R,10S)-3-(aminometyl)-9-(4-bromophenyl)-N-(4-
metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 90 (1,13 g, 1,29 mmol, 1 dwong lugng) trong
EtOH (2 mL) dugc thém timg giot NHNH2.H20 (98,86 mg, 1,94 mmol, 98% tinh khiét,
1,5 duong luong). Hon hop phéan tmg thu duge duge khudy & 70°C trong 1 gio. LCMS
cho thiy phan ttng da hoan thanh, hdn hop phan ung dugc diung bang H>O (2 mL) va
duoc chiét baing DCM (10 mL x 3 14n) dé tao ra 16p hitu co. Lép nay dugce lam kho
bang Na,SO4 khan va dugc ¢ dic dé tao ra chét can. Chét cin nay duoc tinh ché bing
TLC diéu ché (diclometan: metanol = 12:1) dé tao ra chét trung gian 91 (586,00 mg,
hiéu suit 60,91%) du6i dang chét rin mau tring. 'H NMR (400MHz, CDCls-d1) §7,21-
7,14 (m, 20H), 7,12-7,09 (m, 3H), 6,81-6,78 (m, 2H), 3,76-3,70 (m, 5H), 3,59-3,51 (m,
5H), 3,17-3,14 (m, 1H), 3,00-2,99 (m, 1H), 2,77-2,72 (m, 1H), 2,68-2,46 (m, 3H), 1,91
(m, 2H), 1,69 (s, 1H), 1,63 (s, 1H).

Chit trung gian 92: (8R,9R,108)-9-(4-bromophenyl)-3-[(dimetylamino)metyl]-N-(4-
metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6 .2.0]decan-6-carboxamit.

Dung dich da duogc khudy chira chat trung gian 91 (586,00 mg, 785,80 umol, 1
duong lugng) trong DCM (6 mL) dugc thém HCHO (637,77 mg, 7,86 mmol, 585,11
uL, 10 duong lugng) va MgSO4 (945,86 mg, 7,86 mmol, 10 duong lugng). Hon hop
phan ung thu dugc dugc khudy & 25°C trong 0,5 gio. Hon hop nay dugc thém
CH;COOH (47,19 mg, 785,80 umol, 1 dwong lugng) va NaBH(OAc)3 (832,71 mg, 3,93
mmol, 5 dwong luong). Hon hgp phan tmg thu dugc dugce khudy & 25°C trong 1,5 gio.
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LCMS cho thiy phan tng d hoan thanh, hdn hop phéan Gng duoc dimg bang H,O (5
mL) va duoc chiét bang DCM (20 mL x 3 14n) dé tao ra 16p hitu co. Lop hitu co nay
duogc lam kho bang Na,SO4 khan va dugc cd dic dé tao ra chét can. Chét cin nay duoc
tinh ché bang TLC diéu ché (diclometan: metanol = 12:1) dé tao ra chit trung gian 92
(370,00 mg, hiéu suat 60,85%) dudi dang chét rin mau nau nhat. "H NMR (400MHz,
CDCls-d1) §7,34-7,29 (m, 2H), 7,76-7,22 (m, 10H), 7,14-7,12 (m, 2H), 6,83 (s, 1H),
6,83-6,79 (m, 2H), 3,76-3,67 (m, 4H), 3,63-3,60 (m, 4H), 3,15-3,14 (m, 1H), 2,97-2,96
(m, 1H), 2,73-2,64 (m, 3H), 2,73-2,65 (m, 1H), 2,02-1,88 (m, 3H).

Chit trung gian 93: (8R,9R,108)-9-(4-bromophenyl)-3-[(dimetylamino)mety1]-10-
(hydroxymetyl)-N-(4-metoxyphenyl)—1,6-diazabixyclo[6.2.0]decan—6-carb0xamit.

Dung dich da duoc khudy chta chit trung gian 92 (370,00 mg, 478,16 pmol, 1
duong lugng) trong DCM (1 mL) dugc thém TFA (545,20 mg, 4,78 mmol, 10 duong
lwgng). Hon hgp phéan tng thu duoc duoc khudy & 25°C trong 12 gid. LCMS cho thay
phén tng da hoan thanh, hdn hop phéan Gng dugc ding bang NaHCOs (5 mL) va duoc
chiét bang DCM (10 mL x 3 1an) d¢ tao ra 16p hitu co. Lép ndy duge lam kho bing
Na»SO4 khan va dugc co dic dé tao ra chét can. Chét can nay dugc tinh ché bﬁng TLC
didu ché (diclometan: metanol = 8 : 1) dé tao ra (172,00 mg, hiéu suit 67,68%) duéi

dang chét ran mau niu nhat.

IH NMR (400MHz, CDCls-d1) 87,44 (d, J = 8,0 Hz, 2H), 7,35 (d, J = 8,0 Hz,
2H), 7,28-7,25 (m, 3H), 6,84 (d, /= 8,8 Hz, 2H), 3,78-3,73 (m, 4H), 3,70-3,61 (m, 1H),
3,60-3,56 (m, 4H), 3,51-3,39 (m, 1H), 3,23-3,14 (m, 1H), 2,89-2,63 (m, 1H), 2,29 (m,
6H), 2,17-2,12 (m, 1H), 1,89 (s, 2H), 1,64-1,61 (m, 1H).

Chét trung gian 94: (8R,9S,108)-9-(4-bromophenyl)-3-[(dimetylamino)metyl]-10-
[(1,3-dioxoisoindolin-2-yl)metyl]-N-(4-metoxyphenyl)-1 ,6-diazabixyclo[6.2.0]decan-

6-carboxamit.

Dung dich chtra chét trung gian 93 (172,00 mg, 323,62 pmol, 1 duong lugng),
isoindolin-1,3-dion (52,38 mg, 355,98 pmol, 1,1 dwong luong) va PPhs (127,32 mg,
485,43 umol, 1,5 duong lugng) trong THF (2 mL) dugc thém timg giot DIAD (98,16
mg, 485,43 umol, 1,5 duong lugng) & 25°C trong khi quyén N». Hon hop phéan tmg thu
duge duge khudy & 25°C trong 12 gio. LCMS cho thiy phan tng da hoan thanh, hdn
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hgp phan tmg dugc co dic dé tao ra chét can. Chit cin nay duoc tinh ché béng TLC
didu ché (diclometan: metanol = 10:1) dé tao ra chét trung gian 94 (152,00 mg, hiéu
sut 71,10%) du6i dang chit rin mau vang. '"H NMR (400MHz, CDCl3-d1) 87,81 (d, J
= 4,8 Hz, 2H), 7,70 (d, J = 4,8 Hz, 2H), 7,51 (d, J = 8,4 Hz, 2H), 7,44 (d, J = 8,4 Hz,
2H), 7,26-7,23 (m, 3H), 6,82 (d, J= 8,8 Hz, 2H), 3,92-3,89 (m, 1H), 3,76 (s, 3H), 3,70-
3,68 (m, 2H), 3,66-3,64 (m, 2H), 3,57-3,53 (m, 4H), 2,79 (m, 1H), 2,67-2,61 (m, 1H),
2,39-2,38 (m, 1H), 2,36 (m, 3H), 2,16-1,99 (m, 1H), 1,26 (s, 1H).

Chét trung gian 95: (8R,98,10S)-10-(aminometyl)-9-(4-bromophenyl)-3-
[(dimetylamino)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-

carboxamit.

Dung dich chua chét trung gian 94 (152,00 mg, 230,09 pumol, 1 duong luong)
trong EtOH (2 mL) dugc thém ting giot NHo2NH2.H20 (17,63 mg, 345,14 umol, 17,12
uL, 98% tinh khiét, 1,5 duong lugng). Hon hop phan tng thu duge dugc khudy & 70°C
trong 1 gio. LCMS cho thiy phan g da hoan thanh, hdn hop phan tng duge dung
bang H>O (2 mL) va dugc chiét bang DCM (10 mL x 3 14n) dé tao ra 16p hitu co. Lép
nay dugc lam kho b%lng NaxSO4 khan va dugce co ddc dé tao ra chét can. Chét can nay
dugc tinh ché bang TLC didu ché (diclometan: metanol = 5:1) dé tao ra chét trung gian
95 (80,00 mg, hidu suat 65,54%) du6i dang chét rin mau tring. HRMS (ESI): calcd dbi
v6i CasH36BrNsO2 [M + HJ™ 530,21, tim duoc la 530,1

Chit trung gian 96: (8R,9S,108)-9-(4-bromophenyl)-3,10-bis[ (dimetylamino)metyl]-
N—(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich da dugc khudy chira chét trung gian 95 (120,00 mg, 226,20 umol, 1
duong luong) trong DCM (2 mL) dugce thém HCHO (183,43 mg, 2,26 mmol, 168,28
ul, 10 duong lugng) va MgSO4 (272,28 mg, 2,26 mmol, 10 dwong lugng). Hon hop
phan tng thu duoc duge khudy & 25°C trong 0,5 gio. Ho6n hop nay dugc thém
CH;COOH (13,58 mg, 226,20 umol, 1 duong lwong) va NaBH(OAc)s (239,71 mg, 1,13
mmol, 5 duong lwong). Hon hgp phan Gmg thu duge duge khudy & 25°C trong 1,5 gio.
LCMS cho thdy phan tng da hoan thanh, hdn hop phan tng dugc ding bang H>O (5
mL) va dugc chiét bing DCM (20 mL x 3 14n) dé tao ra 16p hitu co. L6p hitu co nay

duoc lam khd bang Na,SO4 khan va dugc co dic dé tao ra chét can. Chét cin nay duoc
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tinh ché bang TLC diéu ché (diclometan: metanol = 2:1) dé tao ra (100,00 mg, 79,15%
hiéu sudt) du6i dang chét rdn mau tring. 'H NMR (400MHz, CDCl3-d1) 87,46 (d, J =
8,4 Hz, 2H), 7,32 (d, J = 8,4 Hz, 2H), 7,25 (d, J = 12,8 Hz, 2H), 6,83 (d, J = 8.4 Hz,
2H), 6,12 (s, 1H), 3,77 (s, 3H), 3,61-3,59 (m, 2H), 3,57-3,55 (m, 2H), 3,41-3,39 (m,
2H), 2,78-2,75 (m, 1H), 2,42-2,38 (m, 1H), 2,28-2,26 (m, 2H), 2,16 (s, 6H), 2,00 (m,
1H), 1,76 (m, 1H).

Téng hop E25: (8R,9S,108)-3,10-bis[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9-
[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (E25).

Dung dich chira chét trung gian 96 (50,00 mg, 89,52 pmol, 1 duong luong) va
etynylbenzen (27,43 mg, 268,55 pmol, 29,49 pL, 3 duong luong) trong axetonitril (1
mL) dugc thém XPhos Pd G3 (7,58 mg, 8,95 umol, 0,1 duong lugng) va Cs2CO3 (58,33
mg, 179,04 pumol, 2 duong luong). Hon hgp phan Gng thu duge duoc khudy & 70°C
trong 2 gid. LCMS cho thiy phan tmg di hoan thanh, hdn hop phan tng dugc dung
bang H,O (5 mL) va duoc chiét bang DCM (10 mL x 3 1an) dé tao ra 16p hitu co. LGp
nay dugc lam kho bang Na,SO4 khan va dugce cb dic dé tao ra chét can. Chét can nay
duoc tinh ché bang HPLC diéu ché (cot: Waters Xbridge Prep OBD C18 150*30 Su; A:
nuée (0,225% axit formie) B: axetonitril) d2 tao ra hop chat trong vi du 25 (10,00 mg,
17,25 pmol, hi¢u suét 19,27%) dudi dang chét rin mau tring. HRMS (ESI): calcd dbi
v6i C36HasNsO, [M + H]" 580,36, tim dugc 1a 580,5 'H NMR (400MHz, MeOD—-d4)
§7,56-7,51 (m, 6H), 7,38-7,37 (m, 2H), 7,37 (d, J = 13,2 Hz, 2H), 6,85 (d, J= 8,8 Hz,
2H), 4,02-3,98 (m, 2H), 3,853-3,82 (m, 2H), 3,75 (s, 3H), 3,54-3,51 (m, 1H), 2,99-2,91
(m,3H), 2,87 (m, 1H), 2,71 (s, 6H), 2,44 (s, 6H), 2,02 (m, 2H), 1,84-1,81 (m, 1H).

Vi du 26: (8R,98,105)-10-[(dimetylamino)metyl]-3 -(hydroxymetyl)-N-(4-
metoxyphényl)-9- [4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0] decan-6-
carboxamit (“E26”)

OMe OMe OMe

Br. 0 Q Br. Q Q Br Q Q
\O YN TFA \O YN PPhs, DIAD \O YN
s, N DCM S Pth “, &N

TrtO —" N HO—" N PhtN—" N
OA

OAc OAc c

88 97 98

-116-



39537

OMe

“ 5 O

Y, ‘\‘\—N
L
N N
OAc

O OM:
O

N,Hy, EtOH HCHO

NaBH(OAc)3

KZCO;.,
MeOH

/N\
OAc

101

Xphos Pd G3

N\ Ok
OH

E26

Chét trung gian 97: [(8R,9R,10S)-9-(4-bromophenyl)-10-(hydroxymetyl)-6-[(4-

metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-3-yl|mety] axetat.

Dung dich da dugc khudy chtra chat trung gian 88 (180,00 mg, 228,20 umol, 1
duong lugng) trong DCM (3,6 mL) dugc thém TFA (2,28 mmol, 168,96 pL, 10 duong
lwong). Hon hop phén ung thu dugc dugc khudy & 25°C trong 12 gid. LCMS cho thay
phén mg da hoan thanh, hdn hop phan tmg dugc dirng bang NaHCOj3 bio hoa (10 mL)
va duge chiét bing DCM (50 mL x 3 14n) dé tao ra 16p hitu co va 16p nay dugc co dic
détaora chét can. Chét cin nay dugc tinh ché béng TLC diéu ché (diclometan: metanol
=12:1) détao ra chét trung gian 97 (300,00 mg, thd) dudi dang chét rdn mau tring. 'H
NMR (400MHz, CDCl3-d1) §7,47-7,45 (m, 1H), 7,38-7,32 (m, 2H), 7,26-7,22 (m, 3H),
6,84-6,82 (d, J= 8,8 Hz, 2H), 6,08 (s, 1H), 4,24-4,20 (m, 1H), 4,11-4,07 (m, 1H), 3,80-
3,77 (m, 4H), 3,65 (s, 4H), 3,55-3,54 (m, 2H), 3,48-3,43 (m,1H), 2,97 (s, 1H), 2,83 (s,
1H), 2,08-2,03 (m, 4H), 1,96-1,94 (m, 1H), 1,86-1,84 (m, 1H).

Chit trung gian 98: [(8R,9S,108)-9-(4-bromophenyl)-10-[(1,3 -dioxoisoindolin-2-
yl)metyl]-6-[(4-metoxyphenyl)carbamoyl]-1 ,6-diazabixyclo[6.2.0]decan-3-yl]metyl

axetat.

Dung dich chua chét trung gian 97 (300,00 mg, 549,00 pmol, 1 dwong luong),
isoindolin-1,3-dion (88,85 mg, 603,90 umol, 1,1 dwong lugng) va PPhs (216,00 mg,
823,50 pmol, 1,5 dwong luong) trong THF (2 mL) dugc thém tung giot DIAD (166,52
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mg, 823,50 umol, 1,5 duong lugng) ¢ 25°C. Hon hop phan g thu dugc dugc khudy &
25°C trong 12 gio. LCMS cho thdy phan Gmg da hoan thanh, hdn hgp phéan tng dugc
cd dic dé taora chét can. Chét cin nay dugc tinh ché bang TLC didu ché (ete ddu mo:
etyl axetat = 1:1) dé tao ra chét trung gian 98 (458,00 mg, thd) dudi dang chét rdn mau
vang. 'H NMR (400MHz, CDCl3-d1) §7,80-7,70 (m, 2H), 7,68-7,65 (m, 12H), 7,49-
7,46((m, 19H), 7,46-7,44 (m, 3H), 6,85-6,80 (m, 3H), 6,06 (s, 1H), 4,12-4,06 (m, 2H),
3,84-3,77 (m, 1H), 3,67-3,65 (m, 4H), 3,59-3,55 (m, SH), 2,87-2,83 (m, 2H), 2,46-2,42
(m, 1H), 1,98 (s, 3H), 1,30-1,26 (m, 3H).

Chét trung gian 99: [(8R,9S,108)-10-(aminometyl)-9-(4-bromophenyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-3-yl|mety] axetat.

Dung dich chtra chét trung gian 98 (458,00 mg, 677,95 umol, 1 dwong lugng)
trong EtOH (2 mL) dugc thém ting giot NHoNH2.H20 (51,95 mg, 1,02 mmol, 98% tinh
khiét, 1,5 duong luong). Hon hop phéan tmg thu dugc dugc khudy & 70°C trong 1 gio.
LCMS cho thdy phan tng da hoan thanh, hdn hop phan Gng dugc diung bang H,0 (2
mL) va duoc chiét bang DCM (10 mL x 3 14n) dé tao ra 16p hitu co. Lép nay dugc lam
kho bang Na,SOs4 khan va duge cd dic d8 tao ra chét can. Chét can nay dugc tinh ché
bing TLC didu ché (diclometan: metanol = 12:1) dé tao ra chét trung gian 99 (180,00
mg, hiéu suit 48,67%) dudi dang chét rin mau trang. "H NMR (400MHz, CDCl;-d1)
§7,47-7,45 (m, 3H), 7,38-7,34 (m, 2H), 7,24-7,22 (m, 2H), 6,84-6,81 (m, 2H), 6,07 (s,
1H), 4,20-4,18 (m, 1H), 4,10-4,09 (m, 1H), 3,77-3,62 (m, 5H), 3,60-3,57 (m, 3H), 3,45-
3,33 (m, 2H), 3,35-3,32 (m, 2H), 2,95-2,92 (m, 1H), 2,77-2,76 (m, 2H), 2,55-2,54 (m,
1H), 2,03 (s, 3H), 1,94-1,74 (m, 2H), 1,27-1,24 (m, 2H).

Chét trung gian 100: [(8R,9S,108)-9-(4-bromophenyl)-10-[(dimetylamino)metyl]-6-
[(4-metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-3 -yl]metyl axetat.

Dung dich da duogc khqu chtra chit trung gian 99 (180,00 mg, 329,99 umol, 1
duong lugng) trong DCM (2 mL) dugc thém HCHO (267,83 mg, 3,30 mmol, 245,71
ul, 10 duong luong) va MgSOs4 (397,21 mg, 3,30 mmol, 10 dwong luong). Hon hop
phan tng thu dugc dugc khudy & 25°C trong 0,5 gio. Hon hop nay dugc thém
CH3;COOH (19,82 mg, 329,99 umol, 1 duong lugng) va NaBH(OAc)s (349,69 mg, 1,65
mmol, 5 duong luong). Hon hop phan tmg thu duge dugce khudy & 25°C trong 1,5 gio.
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LCMS cho thiy phan tng da hoan thanh, hdn hop phan Gng dugc dimg bang H>O (5
mL) va dugc chiét bang DCM (20 mL x 3 1an) dé tao ra 16p hitu co. Lép hitu co nay
duge lam kho bing NaySOs khan va duge cd dic dé tao ra chét can. Chéit cin nay dugc
tinh ché bang TLC didu ché (diclometan: metanol = 12:1) dé tao ra chét trung gian 100
(134,00 mg, hi¢u sut 70,80%) dudi dang chit rin mau tring. 'H NMR (400MHz,
CDClz-d1) §7,49-7,47 (m, 2H), 7,35-7,26 (m, 2H), 7,24-7,22 (m, 2H), 6,84-6,81 (m,
2H), 6,08 (s, 1H), 4,23-4,19 (m, 1H), 3,77 (s, 4H), 3,73-3,58 (m, 4H), 3,60-3,58 (m,
1H), 2,98-2,93(m, 1H), 2,95-2,93 (m, 1H), 2,76 (m, 2H), 2,56-2,51 (m, 2H), 2,05 (s,
6H), 1,92-1,88 (m, 2H).

Chit trung gian 101: [(8R,9S,108)-10-[(dimetylamino)metyl]-6-[(4-metoxyphenyl)
carbamoyl]-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-3-yl] metyl

axetat.

Dung dich chtra chét trung gian 100 (60,00 mg, 104,62 pmol, 1 duong luong) va
etynylbenzen (32,05 mg, 313,85 pmol, 34,47 pL, 3 duong lugng) trong axetonitril (1
mL) dugc thém XPhos Pd G3 (8,86 mg, 10,46 pmol, 0,1 duong lugng) va Cs2CO3
(68,17 mg, 209,23 pumol, 2 duong luong). Hon hop phan tng thu dugce duge khudy &
70°C trong 2 gio. LCMS cho thiy phan Gng da hoan thanh, hdn hop phén ang dugc cb
dic dé tao ra chit can. Chét can nay dugc tinh ché bang TLC didu ché (diclometan:
metanol=7:1) dé tao ra chét trung gian 101 (42,00 mg, hiéu suit 67,50%) dudi dang
chit rin mau nau. HRMS (ESI): caled dbi v6i C36H42N4O4 [M + H]* 595,32, tim dugc
12 565,2

Téng hop E26: (8R,9S,108)-10-[(dimetylamino)metyl]-3-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2. O]decan-6-
carboxamit (E26).

Dung dich chtra chét trung gian 101 (42,00 mg, 70,62 pumol, 1 dwong lugng)
trong MeOH (2 mL) dugc thém K2COs3 (29,28 mg, 211,86 pmol, 3 duong lugng). Hdén
hop phan tng thu dugc dugc khudy & 25°C trong 12 gio. LCMS cho thiy phan Gng da
hoan thanh, hdn hop phan ing dugc ding bang H,0 (5 mL) va dugc chiét baing DCM
(10mL x3 1an) dé tao ra 16p hitu co. L6p nay duoc lam khd bang Na;SO4 khan va duoc

o dic dé tao ra chét cin. Chét can nay duge tinh ché bang HPLC didu ché (cot: Waters
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Xbridge Prep OBD C18 150*30 5u; A: nude (0,225% axit formic) B: axetonitril) dé tao
ra hop chét E26 (10,80 mg, hiéu suft 27,67%) duéi dang chét ran mau tring. HRMS
(ESI): caled dbi véi C3sHaoN4O3 [M + HJ" 553,31, tim dwgc 1a 5534 "H NMR
(400MHz, MeOD-d4) §7,57-7,51 (m, 6H), 7,39-7,38 (m, 3H), 6,85-6,83 (m, 2H), 3,91-
3,82 (m, 1H), 3,76-3,71 (m, 1H), 3,71-3,69 (m, 4H), 3,76 (m, 2H), 3,03-2,94 (m, 3H),
2,59-2,47 (m, 4H), 1,95-1,92 (m, 1H), 1,91-1,82 (m, 2H).

Vi du 27: (8R,9R,108)-3-[(dimetylamino)metyl]-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E27”)
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Chit trung gian 102: (8R, 9R,108)-3-[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9-
[4-(2-phenyletynyl)phenyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0] decan-6-

carboxamit.

Dung dich chura chét trung gian 92 (30,00 mg, 38,77 umol, 1 duong luong) va
etynylbenzen (11,88 mg, 116,31 pmol, 12,77 pL, 3 duong lugng) trong axetonitril (1
mL) dugc thém XPhos Pd G3 (3,28 mg, 3,88 pmol, 0,1 duong luong) va Cs2COs3 (25,26
mg, 77,54 umol, 2 duong luong). Hon hop phan tng thu dugc duoc khudy & 70°C trong
2 gio. LCMS cho thiy phan tmg da hoan thanh, hdn hop phan g dugc cd dic dé tao
ra chét cin. Chét cin nay duge tinh ché bang TLC diéu ché (diclometan: metanol = 7:1)
dé tao ra chit trung gian 102 (50,00 mg, tho) dudi dang chét rén mau nau. HRMS (ESI):
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calcd ddi voi Cs3HseN4O3 [M + H]* 795,42, tim dugc 1a 795,4

Téng hop E27: (8R.9R,105)-3-[(dimetylamino)metyl]-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (E27).

Dung dich d& dugc khudy chira chét trung gian 102 (50,00 mg, 62,89 umol, 1
duong lwong) trong DCM (1 mL) duge thém TFA (71,71 mg, 628,91 pmol, 46,56 L,
10,00 duong lugng). Hon hgp phan tng thu duge duoc khudy & 25°C trong 12 gio.
LCMS cho thiy phan tmg d4 hoan thanh, hdn hgp phéan Gng dugc dimg bang NaHCO;
(5 mL) va duogc chiét bing DCM (10 mL x 3 1an) dé tao ra 16p hitu co. Lép nay dugce
lam kho béng NazSO4 khan va duoc ¢d dac dé tao ra chét can. Chét c3n nay dugc tinh
ché bing HPLC didu ché (cot: Waters Xbridge Prep OBD C18 150%30 5u; A: nudc
(0,225% axit formic) B: axetonitril) dé tao ra hop chét E27 (4,70 mg, hiéu suat 13,52%)
duéi dang chat ran mau tring. HRMS (ESI): caled d6i v6i C33Hs7N4O2 [M +HJ* 553,29,
tim duoc 1a 553,4

IH NMR (400MHz, MeOD-d4) §7,544-7,51 (m, 6H), 7,39-7,37 (m, 3H), 7,34-
7.22 (m, 2H), 6,86-6,81 (m, 2H), 4,02-3,99 (m, 1H), 3,76-3,72 (m, 4H),3,70-3,66 (m,
1H), 3,41-3,40 (m, 1H), 3,38-3,35 (m, 1H), 3,12 (m, 1H), 2,85-2,75 (m, 1H), 2,16-2,09
(m, 2H), 1,81-1,77 (m, 1H).

Vi du 28: (3R,8R,9R,10S)-3-(dimetylamino)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E28”)
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Chét trung gian 103: N-[[(2R,3R,48)-1-alyl-3-(4-bromophenyl)-4-(trityloxymetyl)
azetidin-2-yl]metyl]-2,2,2-triflo-axetamit.

Dung dich chuta [(2R,3R,48)-1-alyl-3-(4-bromophenyl)-4-(trityloxymetyl)
azetidin-2-ylJmetanamin (J.0.C. (2012), 77(17), 7187-7211) (25,00 g, 31,62 mmol,
1,00 duong luong) trong DCM (250,00 mL) dugc thém TEA (25,59 g, 252,92 mmol,
35,06 mL, 8,00 duong lugng), sau d6 né dugc lam lanh xuéng 0°C. TFAA (26,56 g,
126,46 mmol, 17,59 mL, 4,00 duong luong) dugc thém tlirng giot vao hdn hgp phan
ung. Sau khi khudy & 20°C trong 16 gio, hdn hop phéan tng duge ding bang NaHCO;
dung dich (100 mL), dugc chiét baing DCM (50 mL x 3 14n), 16p hitu co gom duge dugc
cd dic dé tao ra chét cin. Chét cin nay dugc tinh ché bang sdc ky cot (SiO, ete dau
md/etyl axetat=20/1 dén 1:1) tao ra chét trung gian 103 (11,00 g, 16,94 mmol, hi¢u suét
53,56%) du6i dang chét rin mau vang. 'H NMR (400 MHz, CHLOROFORM-d) & ppm
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2,87 - 3,08 (m, 2 H) 3,09 - 3,24 (m, 2 H) 3,30 - 3,51 (m, 3 H) 3,57 - 3,69 (m, 2 H) 5,10
(br d, /=10,14 Hz, 1 H) 5,18 - 5,33 (m, 1 H) 5,80 (dddd, J=17,28, 10,01, 7,44, 5,40 Hz,
1 H) 6,11 (brs, 1 H)7,17 - 7,23 (m, 16 H) 7,33 (d, J=8,38 Hz, 2 H)

Chét trung gian 104: N-[[(2R,3R,4S)-3-(4-bromophenyl)-4-(trityloxymetyl)azetidin-
2-yllmetyl]-2,2,2-triflo-axetamit.

Dung dich chira chét trung gian 103 (11,00 g, 16,94 mmol, 1,00 duong
luong) trong EtOH (169,00 mL) dugc thém axit 1,3-dimetylbarbituric (3,97 g, 25,41
mmol, 1,50 duong luong) va Pd(PPhs)s (1,96 g, 1,69 mmol, 0,10 duong luong) trong
khi quyén N . Hon hop nay duge khudy & 40°C trong 16 gio. Hon hop phan tng dugc
dimg bing NaHCO; dung dich (200 mL), dugc chiét bing DCM (50 mL x 3 lan), 16p
hitu co gom dugce duge co dic dé tao ra chit can. Chét cin ndy dugc tinh ché bang sic
ky cdt (SiOz, ete dau mo/etyl axetat=10/1 dén 5:1) tao ra chét trung gian 104 (7,80 g,
12,80 mmol, hiéu sudt 75,55%) dudi dang chit rdn mau vang. '"H NMR (400 MHz,
CHLOROFORM-d) & ppm 2,26 (br s, 1 H) 2,20 - 2,31 (m, 1 H) 2,99 - 3,07 (m, 1 H)
3,10 - 3,23 (m, 2 H) 3,30 - 3,39 (m, 1 H) 3,76 (br t, J=7,28 Hz, 1 H) 4,27 - 4,49 (m, 2
H) 6,10 (brs, 1 H) 7,17 - 7,24 (m, 16 H) 7,32 - 7,38 (m, 2 H)

ChAt trung gian 105: tert-butyl N-[(1IR)-1-[[(2R,3R,48)-3-(4-bromophenyl)-2-
[[(2,2,2-trifloaxetyl)amino]metyl]-4-(trityloxymetyl)azetidin-1-ylJmetyl]-3-[tert-
butyl(diphenyl)silyl]oxy-propyl]carbamat.

Dung dich chira chét trung gian 104 (4,00 g, 6,56 mmol, 1,00 dwong lugng), tert-
butyl N-[(1R)-3-[tert-butyl(diphenyl)silylJoxy-1-formyl-propyl]carbamat (dugc tdng
hop nhu mb t trong Bioorganic & Medicinal Chemistry (2006), 14(1), 214-236, duoc
dwa vao ban mo ta ndy bang cach vién dan toan b ndi dung cta tai ligu) (2,90 g, 6,56
mmol, 1,00 duong luong) trong DCM (50,00 mL) duoc thém MgSO4 (158,00 mg, 1,31
mmol, 20,00 duong luong) va NaBH(OAc)s (139,10 mg, 656,30 pmol, 10,00 dwong
lugng). Sau khi khudy &20°C trong 16 gio, tert-butyl N-[(1R)-3-[tert-
butyl(diphenyl)silylJoxy-1-formyl-propyl]carbamat (1 g) duoc bd sung thém. Sau thém
0,5 gi®, hdn hop phan tng dugc dimg bang NaHCO3 dung dich (200 mL), dugc chiét
b%mg DCM (50 mL x 3 lén), 16p hitu co gom duge duge ¢d dac détaora chét can. Chét

cdn nay dugc tinh ché bang sic ky cot (SiOa, ete dau mo/etyl axetat=20/1 dén 10:1) dé
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tao ra chét trung gian 105 (4,20 g, 4,06 mmol, hiéu suét 61,85%) dudi dang chat gdbm
mau vang. 'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1,01 - 1,05 (m, 9 H) 1,41 -
1,47 (m, 10H) 1,63 - 1,78 (m, 1 H) 1,82 - 1,92 (m, 1 H) 2,65 - 2,76 (m, 1 H) 2,82 - 3,01
(m, 2 H) 3,13 (br dd, J=9,60, 6,09 Hz, 1 H) 3,29 - 3,79 (m, 7 H) 4,67 (br d, J=9,29 Hz,
1 H) 7,11 - 7,25 (m, 17 H) 7,31 - 7,50 (m, 8 H) 7,63 (td, /=7,37, 1,44 Hz, 4 H) 8,40 -
8,73 (m, 1 H)

Chét trung gian 106: tert-butyl N-[(1R)-1-[[(2R,3R,48)-3-(4-bromophenyl)-2-
[[(2,2,2-trifloaxetyl)amino]metyl]-4-(trityloxymetyl)azetidin-1-yl] metyl]-3-hydroxy-
propyl]carbamat.

Dung dich chta chét trung gian 105 (4,20 g, 4,06 mmol, 1,00 duong
luong) trong THF (50,00 mL) dugc thém TBAF (1,59 g, 6,09 mmol, 1,50 duong
lugng). Sau khi khudy & 20°C trong 16 gio, hdn hop phan tng dugc cd dac dé tao ra
chét can. Chét cin nay duge tinh ché bang sic ky cot (SiO, ete dau mo/etyl axetat=10/1
dén 2:1) détaora chét trung gian 106 (2,30 g, 2,89 mmol, hi¢u suét 71,23%) duéi dang
chét rin mau vang. 'H NMR (400 MHz, CHLOROFORM-d) & ppm 1,41 (s, 3 H) 1,45
-1,53 (m, 9 H) 1,58 - 1,77 (m, 2 H) 2,49 (br dd, J=12,74, 4,33 Hz, 2 H) 2,82 (t, J=12,17
Hz, 1 H) 2,88 - 2,98 (m, 2 H) 3,08 - 3,29 (m, 3 H) 3,47 (td, /=7,87, 3,20 Hz, 1 H) 3,60
-3,72 (m, 1 H) 4,51 (br d, J=9,41 Hz, 1 H) 7,12 (d, /=8,41 Hz, 1 H) 7,09 - 7,14 (m, 1
H) 7,16 - 7,26 (m, 17 H) 7,34 (d, /~8,41 Hz, 1 H) 8,13 (br s, 1 H)

Chét trung gian 107: tert-butyl N-[(1R)-1-[[(2R,3R,4S)-3-(4-bromophenyl)-2-
[[(2,2,2-trifloaxetyl)amino]metyl] -4-(trityloxymetyl)azetidin-1-ylJmetyl]-3-oxo-
propyl]carbamat.

Dung dich chta chdt trung gian 106 (2,30 g, 2,89 mmol, 1,00 duong
luong) trong DCM (30,00 mL) dugc thém DMP (2,45 g, 5,78 mmol, 1,79 mL, 2,00
duong lugng) & 0°C trong khi quyén N,. Hon hop nay duoc khudy & 0°C trong 1
2. LCMS cho thiy chét phan tmg 106 dugc tiéu thy hoan toan va phén 16n 12 san phim
mong mudn, hdn hgp phan Gng dugc dung bang dung dich chira NaHCO; (2,5 g) va
Na,S0; (2,5 g) trong H20 (20 mL), dugc chiét bang DCM (20 mL x 3 14n), 16p hitu co
gom dugc dugce cd dic dé tao ra chét can. Chét cin nay dugc tinh ché béng séc ky cot

(SiO2, ete dau mo/etyl axetat=2/1 dén 0:1) @é tao ra chét trung gian 107(1,80 g, 2,27
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mmol, hiéu sudt 78,37%) dudi dang chét rin mau vang. 'H NMR (400 MHz,
CHLOROFORM-d) & ppm 1,47 (s, 9 H) 1,51 - 1,69 (m, 3 H) 2,46 - 2,54 (m, 2 H) 2,78
-2,88 (m, 1 H) 2,89 - 3,00 (m, 2 H) 3,08 - 3,20 (m, 2 H) 3,49 - 3,69 (m, 4 H) 3,91 - 4,07
(m, 1 H) 4,50 - 4,76 (m, 1 H) 7,08 - 7,13 (m, 3 H) 7,17 - 7,26 (m, 22 H) 8,25 (br s, 1 H)
9,63 (s, 1 H)

Chét trung gian 108: tert-butyl N-[(3R,5Z,8R,9R,105)-9-(4-bromophenyl)-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]dec-5-en-3-yl]carbamat.

Dung dich chira chét trung gian 107 (1,70 g, 2,14 mmol, 1,00 duwong lugng) trong
MeOH (20,00 mL) va H20 (77,13 mg, 4,28 mmol, 77,13 pL, 2,00 duong luong) duoc
thém KoCO;3 (591,32 mg, 4,28 mmol, 2,00 duong lugng). Sau khi khudy & 20°C trong
16 gio, K2CO3(200 mg) dugce bd sung thém. Sau thém 2 gio, hdn hgp phéan tng dugc
hoa tan trong nudc (30 mL), dugc chiét bang DCM (20 mL x 3 14n), 16p hitu co duge
lam kho bing NaSOs, sau d6 duge cd dic dé tao ra chit can. Chét cn nay dugc tinh
ché bang sic ky cot (SiOy, ete dau mo/etyl axetat=5/1 dén 0:1) dé tao ra chit trung gian
108 (750,00 mg, 771,30 pmol, hiéu suit 45,05%, 70% tinh khiét) dudi dang chét rin

mau vang.

Chét trung gian 109: tert-butyl N-[(3R,8R,9R,10S)-9-(4-bromophenyl)-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-3-yl]carbamat.

Dung dich chura chét trung gian 108 (750,00 mg, 1,10 mmol, 1,00 duong lugng)
trong DCM (18,00 mL) dugc thém AcOH (66,17 mg, 1,10 mmol, 63,02 L, 1,00 duong
lwong) va NaBH(OAc)s (2,34 g, 11,02 mmol, 10,00 duong lugng). Hon hop nay duge
khudy & 20°C trong 0,5 git. LCMS cho thdy chét phan tmg 108 dugc tiéu thu hoan toan,
phan 16n 14 san pham mong mudn, hdn hop phén tng duge dimg bang NaHCO3 dung
dich (20 mL), duoc chiét bang DCM (10 mL x 3 14n), 16p hitu co gom duge duge cd
~ dic d8 tao ra chit trung gian 109 dudi dang chét rin mau vang (750 mg, thd), which

duoc truc tiép sir dung trong budce tiép theo.

Chit trung gian 110: tert-butyl N-[(3R,8R,9R,10S)-9-(4-bromophenyl)-6-[(4-
metoxyphenyl)carbamoyl]-10-(trityloxymetyl)-1 ,6-diazabixyclo[6.2.0]decan-3-

yl]carbamat.
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Dung dich chira chét trung gian 109 (750,00 mg, 769,02 umol, 1,00 duong
lugng) trong DCM (10,00 mL) dugc thém TEA (38,91 mg, 384,51 umol, 53,30 pL,
0,50 duong luong) va 1-isoxyanato-4-metoxy-benzen (137,64 mg, 922,82 umol, 118,66
uL, 1,20 duong lugng). Hon hop nay dugce khudy & 20°C trong 0,5 gid. LCMS cho thay
chét phan g 109 dugc ti€u thy hoan toan, va phan 16n 13 san phdm mong mudn. Hn
hop phan ung duge cd ddc dé tao ra chét cin. Chat cin ndy dugc tinh ché bang sic ky
cdt (SiO2, ete du mo/etyl axetat), duge tinh ché thém bang bang HPLC diéu ché (cot:
Waters Xbridge Prep OBD C18 150*30 5u; A: nuéc (0,225% axit formic) B:
axetonitril). Chét trung gian 110 (150,00 mg, 180,33 pmol, hiéu suit 23,45%) thu dugc
duéi dang chit rén mau tring. "H NMR (400 MHz, CHLOROFORM-d) & ppm 1,45 (br
d, J=6,15 Hz, 9 H) 2,18 (br s, 2 H) 3,20 - 3,68 (m, 3 H) 3,72 - 4,51 (m, 11 H) 5,14 -
5,42 (m, 1H) 6,78 (brs, 1 H) 6,88 (br t, /<7,97 Hz, 2 H) 7,22 - 7,38 (m, 20 H) 7,47 -
7,53 (m, 1 H).

Chit trung gian 111: (3R,8R,9R,108)-3-amino-9-(4-bromophenyl)-10-
(hydroxymetyl)-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chét trung gian 110 (120,00 mg, 144,26 umol, 1,00 duong
luong) trong DCM (3,00 mL) dugc thém TFA (1,54 g, 13,51 mmol, 1,00 mL, 93,63
dwong lugng) & 0°C. Hon hop nay dugce khudy & 20°C trong 1 gio. LCMS cho thay chat
phan tng 110 dugc tiéu thu hoan toan, phén 16n 12 san phidm mong mudn, hdn hop phan
ung dugc dung bang NaHCOs dung dich (20 mL), then dugc rira bang NH3.H,0 (1
mL), dwoc chiét baing DCM (10 mL x 3 14n), 16p hitu co gom dugc dugce cb dic dé tao
ra chit can. Chéit can nay dugc tinh ché bang TLC diéu ché (SiO2, DCM: MeOH = 10:1)
dé tao ra chét trung gian 111 (60,00 mg, 122,60 umol, hiéu suét 84,98%) dudi dang chat

ran mau trang.

Chit trung gian 112: (3R,8R,9R,108)-9-(4-bromophenyl)-3-(dimetylamino)-10-
(hydroxymetyl)-N-(4-metoxyphenyl)-1,6—diazabixyclo[6.2.0]decan—6-carb0xamit.

Dung dich chira chét trung gian 111 (60,00 mg, 122,60 umol, 1,00 duong lugng),
HCHO (99,50 mg, 1,23 mmol, 91,28 pL, 10,00 duong luong) trong DCM (3,00
mL) duoc thém MgSO4 (147,57 mg, 1,23 mmol, 10,00 duong luong) va NaBH(OAc);
(259,84 mg, 1,23 mmol, 10,00 duong luong) & 20°C. Hén hop nay duge khudy

-126-



39537

& 20°C trong 1 gid. LCMS cho thdy chit phan tng 111 dugc tiéu thu hoan toan, phén
16n 1a san phAm mong mudn, hdn hgp phan ing dugc ding bang NaHCOs dung dich
(10 mL), duoc chiét bang DCM (5 mL x 3 1an), 16p hitu co gom duge duge cd dic aé
tao ra chit cin. Chét cin ny dugc tinh ché bang TLC didu ché (Si0,, DCM: MeOH =
10:1) @ tao ra cht trung gian 112 (38,00 mg, 73,44 pmol, hiéu suét 59,90%) dudi dang
chit rén mau vang. 'H NMR (400 MHz, CHLOROFORM-d) & ppm 1,84 - 1,99 (m, 1
H) 2,49 (brs, 6 H) 2,55 (br d, /=9,26 Hz, 2 H) 2,88 (br d, /<11,69 Hz, 1 H) 3,02 - 3,16
(m, 3 H) 3,41 (br dd, J=11,58, 4,52 Hz, 1 H) 3,51 - 3,61 (m, 3 H) 3,62 - 3,86 (m, 6 H)
3,98 -4,17 (m, 1 H) 4,73 (s, 1 H) 6,78 - 6,91 (m, 2 H) 7,23 (d, J=8,82 Hz, 2 H) 7,34 -
7,53 (m, 4 H).

Téng hop E28: (3R,8R,9R,10S)-3-(dimetylamino)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (E28).

Dung dich chtra chét trung gian 112 (25,00 mg, 48,31 pmol, 1,00 duong lugng),
etynylbenzen (14,80 mg, 144,93 pmol, 15,91 pL, 3,00 duong lugng) trong CH3CN
(350,00 pL) duge thém Cs2COs (47,22 mg, 144,93 pmol, 3,00 duong lugng) va XPhos
Pd G3 (4,09 mg, 4,83 umol, 0,10 duwong luong) trong khi quyén N . Hon hop nay dugc
khudy & 70°C trong 3 gio. LCMS cho thiy chit phan tmg 1 dugc tiéu thy hoan toan,
phén 16n 13 san phdm mong mudn, hdn hop phan tmg dugc hoa tan trong nude (2 mL),
duoc chiét baing DCM (2 mL x 3 14n), 16p hitu co duge lam khod bing Na,SO4, sau d6
duoc co dic dé tao ra chét cin. Chét cin nay dugc tinh ché bang TLC diéu ché (SiO,,
DCM: MeOH = 10:1), sau d6 duoc tinh ché thém bing bang HPLC diéu ché (cot:
Waters Xbridge Prep OBD C18 150*30 5Su; A: nuéc (0,225% éxit formic) B:
axetonitril) dé taora hop chit E28 (13,00 mg, 24,13 pmol, hiéu suit 49,95% duéi dang
mudi axit formic) dudi dang chét rén mau tring. "H NMR (400 MHz, CHLOROFORM-
d) & ppm 1,88 (br d, J=7,65 Hz, 1 H) 2,38 (s, 7 H) 2,49 (br dd, /~13,30, 9,29 Hz, 3 H)
2,71 (brs, 1 H) 2,79 - 2,96 (m, 1 H) 3,09 (br d, /~15,94 Hz, 1 H) 3,25 (br dd, /~13,30,
5,02 Hz, 1 H) 3,41 - 3,73 (m, 6 H) 3,78 (s, 3 H) 3,90 - 4,03 (m, 1 H) 6,84 (d, /~8,91 Hz,
2 H) 7,21 (d, /=8,91 Hz, 2 H) 7,32 - 7,40 (m, 3 H) 7,46 - 7,57 (m, 6 H).
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Vi du 29: (3S,8R,9R,10S)-3-(dimetylamino)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E29”)

Viée tong hop duge thuc hién giéng nhu duge mo ta trong vi du 28 sau khi tong
hop chit trung gian 105 (chét trung gian 105) st dung tert-butyl N-[(1S)-3-[tert-
butyl(diphenyl)silyl]oxy-1-formyl-propyl]carbamat déi quang (Bioorganic &
Medicinal Chemistry (2006)) thay cho chat trung gian 105. 'H NMR (400MHz,
CHLOROFORM-d) § = 7,64 - 7,46 (m, 6H), 7,44 - 7,34 (m, 3H), 7,33 - 7,29 (m, 1H),
7,29 - 7,25 (m, 2H), 6,85 (d, J=8,9 Hz, 2H), 6,29 (br s, 1H), 3,86 (br d, /~10,8 Hz, 1H),
3,80 (s, 3H), 3,78 - 3,72 (m, 2H), 3,72 - 3,65 (m, 1H), 3,65 - 3,54 (m, 4H), 3,21 - 3,11
(m, 1H), 2,99 - 2,87 (m, 1H), 2,72 - 2,60 (m, 2H), 2,37 (s, 6H), 2,15 (br s, 1H), 2,01 (br
d, /~7,9 Hz, 1H).

Vi du 30: (4R,8R,9R,108)-4-(dimetylamino)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E307)

Viée tdng hop dugc thuc hién nhw duge thé hién trong vi du 3 sir dung (R)-tert-
butyl (1-((tert-butyldiphenylsilyl)oxy)-4-oxobutan-2-yl)carbamat dbi
quang(US 20150266867) nhu vat li¢u ban dau. '"H NMR (400MHz, CHLOROFORM-
d) 8=7,59 - 7,54 (m, 2H), 7,52 - 7,45 (m, 4H), 7,41 - 7,30 (m, SH), 6,89 - 6,80 (m, 2H),
3,80 (s, 3H), 3,77 - 3,58 (m, SH), 3,57 (br d, /=8,2 Hz, 1H), 3,51 - 3,43 (m, 2H), 3,29
(br d, J=13,6 Hz, 1H), 3,02 (br s, 1H), 2,67 - 2,44 (m, 2H), 2,34 (s, 6H), 1,81 (br s, 1H),
1,66 (br s, 1H).

Vi du 31: (8R,9R,108)-4-((dimetylamino)metyl)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0] decan-6-
carboxamit (“E31”)
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Chit trung gian 113: N-[[(2R,3R,48)-1-alyl-3-(4-bromophenyl)-4-(trityloxymetyl)
azetidin—Z-yl]metyl]-N—[2-(hydroxymetyl)alyl]-2-nitro-benzensulfonamit.

Dung dich chta N-[[(2R,3R,48)-1-alyl-3-(4-bromophenyl)-4-(trityloxymetyl)
azetidin-2-yl]Jmetyl]-2-nitro-benzensulfonamit (W02015070204) (5,00 g, 6,77 mmol,
1,00 dwong lugng) trong DMF (62,5 mL) dugc thém K,COs (2,11 g, 15,23 mmol, 2,25
duong lugng) va dugc lam lanh xubng 0°C, sau d6 thém 2-(bromometyl)prop-2-en-1-
ol (2,04 g, 13,54 mmol, 2,00 duong lugng) trong DMF (7,5 mL). Hon hop nay dugc
khudy & 20°C trong 16 gio. LC-MS cho thdy chat phan tmg 113 dugc tiéu thu hoan toan
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va khdi phd mong mudn dugc phét hién. Hon hop phan tmg duoc ding bang cach thém
nude (300 mL) va dugce chiét bang etyl axetat (100mL x 2 14n). Céc 16p hitu co gom
duoc dugc rira bang nuwée mudi (100 mL x 2 14n), dugc lam kho bing Na;SOq, dugc loc
va duoc cd dac dudi ap suét giam dé tao ra chét cin. Chét can nay duoc tinh ché bang
sdc ky cot (SiO», ete dau mé/etyl axetat=20:1 dén 2:1) dé tao ra chat trung gian 113
(5,00 g, 6,18 mmol, hiéu suét 91,32%) dudi dang chit rin mau tréng: 'H NMR
(400MHz, CHLOROFORM-d) & = 8,00 (s, 1H), 7,68 - 7,62 (m, 1H), 7,60 - 7,46 (m,
3H), 7,30 - 7,23 (m, 3H), 7,19 - 7,12 (m, 10H), 7,07 (dd, J=2.9, 6,8 Hz, 6H), 5,57 (tdd,
J=6.6, 10,4, 17,0 Hz, 1H), 5,10 - 5,00 (m, 2H), 4,89 (d, J=10,1 Hz, 1H), 4,69 (s, 1H),
3,91 (d, J=8,8 Hz, 3H), 3,70 - 3,61 (m, 1H), 3,54 - 3,38 (m, 3H), 3,26 - 3,14 (m, 3H),
2,98 (dd, J=4,4, 9,3 Hz, 1H), 2,85 - 2,73 (m, 2H)

Chét trung gian 114: [(3E,8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)
sulfonyl-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]dec-3-en-4-y]Jmetanol.

Dung dich chtra chat trung gian 113 (5,00 g, 6,18 mmol, 1,00 duong
luong) trong DCM (500,00 mL) dugc thém chit xuc tac Hoveyda-Grubbs thé hé thu
hai (774,77 mg, 1,24 mmol, 0,20 duong lugng). Hon hop nay dugc khudy & 55°C trong
2 gio. TLC (ete dau mé: etyl axetat=1:1) cho thdy chit trung gian 113 duoc tiéu thu
hoan toan va khéi phé mong mudn dugc phat hién. Hon hop phéan tng dugc c6 dic dudi
ap suét giam dé tao ra chét cin. Chit cin nay dugc tinh ché bang sic ky cot (SiO, ete
dau md/etyl axetat=20:1 dén 1:1) détaora chit trung gian 114 (4,00 g, 5,12 mmol, hiu
suit 82,90%) du6i dang chit rin mau nau:'H NMR (400MHz, CHLOROFORM-d) § =
7,88 - 7,83 (m, 1H), 7,64 - 7,51 (m, 3H), 7,18 (d, J=6,0 Hz, 2H), 7,13 (s, 14H), 7,06 (d,
J=8.,5 Hz, 2H), 5,81 (t, J=6,3 Hz, 1H), 4,07 - 4,02 (m, 3H), 3,96 - 3,88 (m, 1H), 3,59 -
3,32 (m, 6H), 3,19 (d, J=14,1 Hz, 1H), 3,09 - 2,93 (m, 3H), 2,83 - 2,79 (m, 1H).

Chét trung gian 115: [(8R,9R,10 S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl|metanol.

Dung dich chua chit trung gian 114 (4,00 g, 5,12 mmol, 1,00 duong
lugng) trong THF (51,00 mL) dugc thém 2-nitrobenzensulfonohydrazit (5,56 g, 25,60
mmol, 4,00 dwong luong) va TEA (5,18 g, 51,23 mmol, 7,10 mL, 10,00 duong luong).
Sau khi khudy & 40°C trong 16 gio, hdn hop phan tng dugc dung bang cach thém nudc
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(100 mL) va dugc chiét bang etyl axetat (50 mL x 2 14n). Céac 16p hitu co gom duge
duoc lam khd bing NaxSOs, duge loc va dugce ¢ dic dudi ap suit giam dé tao ra chét
cin. Chét can nay dugc tinh ché bing sdc ky cot (SiOy, ete ddu mé/etyl axetat=10/1 dén

1:1) dé tao ra chét trung gian 115 (3,60 g, thd) dudi dang chét rin mau tring.

Chét trung gian 116: [(8R,9R,10S)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-10-
(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-4-yl|metyl axetat.

Dung dich chta chit trung gian 115 (3,60 g, 4,60 mmol, 1,00 duong
lugng) trong DCM (80,00 mL) dugc thém DMAP (56,19 mg, 460,00 pmol, 0,1 duong
luong) va TEA (465,40 mg, 4,60 mmol, 637,53 pL, 1,00 duong lugng), sau do6 1a Ac,O
(939,07 mg, 9,20 mmol, 861,53 pL, 2,00 duong lugng) & 0°C. Sau khi khudy &
20°C trong 2 gio, hoén hgp phén ung dugc ding bang cach thém dung dich nudc
NaHCO3; bdo hoa (150 mL) va dugc chiét bing DCM (50 mL x 2 14n). Cac 16p hitu co
gom dugc dugce lam kho bang Na,SO04, duge loc va duge cd dic dudi ap sudt giam dé
tao ra chit cin. Chit cin nay dugc tinh ché bang sic ky cot (SiOa, ete dau mo/etyl
axetat=30/1 dén 1:1) dé tao ra chét trung gian 116 (3,00 g, 3,64 mmol, hi¢u suit

79,07%) dudi dang chét rén mau tring.

Chat trung gian 117: [(8R,9R,10S)-9-(4-bromophenyl)-1 0-(trityloxymetyl)-1,6-
diazabixyclo[6.2.0]decan-4-yl]metyl axetat.

Dung dich chua chit trung gian 116 6 (3,00 g, 3,64 mmol, 1,00 duong
lugng) trong axetonitril (80,00 mL) dugc thém Cs2COs (1,42 g, 4,37 mmol, 1,20 duong
lwong) va benzenthiol (“PhSH”) (601,14 mg, 5,46 mmol, 1,50 dwong lugng) & 0°C. Sau
khi khudy & 20°C trong 16 gio, hdn hop phéan Gng dugc ding bang cach thém nude (100
mL) va duoc chiét bang etyl axetat (30 mL x 2 14n). C4c 16p hitu co gom duoc duge rira
bang nudc mubi (50 mL x 2 14n), duge lam khd bang Na S04, dugce loc va dugce co dic
dudi ap suét giam détaora chét can. Chét c3n nay dugc tinh ché béng sic ky cot (Si02,
ete dau mo/etyl axetat=10:1 dén 1:1) dé tao ra chét trung gian 117 (2,00 g, 3,13 mmol,

hiéu suét 85,90%) dudi dang chit rén mau tring.

Chat trung gian 118: [(8R,9R,108)-9-(4-bromophenyl)-6-[(4-metoxyphenyl)
carbamoyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0] decan-4-yl]metyl axetat.
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Dung dich chtta chit trung gian 117 (2,00 g, 3,13 mmol, 1,00 duong
lugng) trong DCM (50,00 mL) dugc thém 1-isoxyanato-4-metoxy-benzen (560,21 mg,
3,76 mmol, 1,20 duong luong) & 0°C. Hdn hop nay dugce khudy & 15°C trong 2 gio.
LC-MS cho thdy chét trung gian 117 dugc tiéu thy hoan toan va khéi phé mong mubn
duogc phat hién. Hon hgp phan ung duge diung bang cach thém nude (100 mL) va dugce
chiét bang DCM (30mL x 2 14n). Cac 16p hitu co gom dugc duge lam kho bang Na,SOs,
duoc loc va dugc c¢6 dic dudi ap suat giam dé tao ra chét cin. Chét cin nay dugc tinh
ché bing séc ky cot (SiO2, DCM: MeOH=100:1 dén 20:1) dé tao ra chét trung gian 118
(2,20 g, 2,79 mmol, hi¢u suét 89,1 1%) dudi dang chit rin mau tréng. 'H NMR
(400MHz, CHLOROFORM-d) & = 7,28 - 7,16 (m, 23H), 6,83 (d, ]=9,0 Hz, 2H), 4,01 -
3,95 (m, 1H), 3,92 - 3,85 (m, 1H), 3,80 - 3,73 (m, 5H), 3,63 - 3,54 (m, 2H), 3,42 (t,
J=8,0 Hz, 1H), 3,20 - 2,90 (m, 5H), 2,74 (dd, J=11,0, 14,1 Hz, 1H), 2,50 - 2,40 (m, 1H),
2,06 (s, 3H), 1,66 (dd, J=6,8, 13,8 Hz, 1H), 1,53 - 1,45 (m, 1H).

Chat trung gian 119: (8R,9R,10S)-9-(4-bromophenyl)-4-(hydroxymetyl)-N-(4-
metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtta chét trung gian 118 (200,00 mg, 253,56 pmol, 1,00 duong
lugng) trong DCM (1,00 mL) va MeOH (1 mL) dugc thém K»COs (175,22 mg, 1,27
mmol, 5,00 duong luong). Hon hgp nay dugc khudy & 15°C trong 4 git. LC-MS cho
thy chét trung gian 118 duoc tiéu thy hoan toan va mét dinh chinh vé6i khéi phd mong
mudn duogc phat hién. Hon hop phéan tmg dugc ding bing cach thém nuéc (10 mL) va
duoc chiét bang DCM (5 mL x 2 14n). Cac 16p hitu co gom duge duge 1am kho bang
NaySO0q4, duge loc va duge co ddc dudi ap suét giam dé tao ra chit cin. Chét cin nay
duoc tinh ché bang séc ky cot (SiO, ete dau mo/etyl axetat=10:1 dén 1:1) dé tao ra chit
trung gian 119 (150,00 mg, 200,88 pumol, hi¢u suét 79,22%) duéi dang chét rin mau
tréng. 'H NMR (400MHz, CHLOROFORM-d) 8 = 7,37 (d, J=8,5 Hz, 2H), 7,27 (s, 4H),
7,22 (s, 15H), 6,80 (d, J=8,5 Hz, 2H), 3,90 (d, J=16,1 Hz, 2H), 3,77 (s, 3H), 3,70 - 3,57
(m, 3H), 3,43 - 3,32 (m, 2H), 3,19 - 3,07 (m, 2H), 3,05 - 2,94 (m, 2H), 2,75 (d, J=11.5
Hz, 1H), 2,47 (t, J=12,0 Hz, 1H), 1,89 (br. s., 1H), 1,52 - 1,38 (m, 2H).

Chit trung gian 120: (8R,9R,10S)-9-(4-bromophenyl)-4-[(1.3 -dioxoisoindolin-2-
yl)metyl]-N-(4-metoxyphenyl)-10-(trityloxymetyl)-1, 6-diazabixyclo[6.2.0]decan-6-

carboxamit.
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Dung dich chira PPh3 (0,15 g) trong 3 mL THF dugc thém DIAD (0,11 mL) &
0°C. Sau 5 phut, hdn hop nay dugc thém vao dung dich chira chét trung gian 119 (20,00
mg, 26,78 umol, 1,00 duong luong) va isoindolin-1,3-dion (5,91 mg, 40,17 umol, 1,50
duong luong) trong THF (1 mL) & 0°C. Hon hop nay dugc khudy & 15°C trong 16 gio.
LC-MS cho thiy chét trung gian 9 dugc tiéu thy hoan toan va khéi phd mong mubn
duge phat hién. Hon hgp phan tmg duge ¢d dic dudi ap suét giam dé tao ra chét can.
Chét cin nay duoc tinh ché bang TLC didu ché (SiO,, ete diu mo/etyl axetat=1:1) dé
taora chit trung gian 120 (10,00 mg, 11,42 umol, hi¢u suit 42,63%) duéi dang chét rin
mau tring. '"H NMR (400MHz, CHLOROFORM-d) & = 7,87 (dd, J=3,0, 5,5 Hz, 1H),
7,75 (dd, J=3,3, 5,3 Hz, 2H), 7,32 - 7,28 (m, 7H), 7,27 - 7,20 (m, 15H), 6,80 (d, J=9,0
Hz, 2H), 6,17 (s, 1H), 3,83 - 3,75 (m, 3H), 3,74 - 3,56 (m, 5H), 3,52 (d, J=7,5 Hz, 1H),
3,24 - 3,12 (m, 3H), 3,03 - 2,96 (m, 1H), 2,83 - 2,74 (m, 1H), 2,45 - 2,30 (m, 2H), 1,83
(d, J=7,5 Hz, 1H).

ChAt trung gian 121: (8R,9R,108)-4-(aminometyl)-9-(4-bromophenyl)-N-(4-
metoxyphenyl)-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chtra chit trung gian 120 (500,00 mg, 570,87 pmol, 1,00 duong
lugng) trong EtOH (10,00 mL) duoc thém NoHa.H20 (28,58 mg, 570,87 umol, 27,75
uL, 1,00 dwong lrgng). H3n hop nay duge khudy & 70°C trong 1 gis. LC-MS cho thy
chit trung gian 120 dugc tiéu thu va khéi phd mong mudn dugc phat hién. Hon hop
phan tng dugc ding bang céch thém nuéc (30 mL) va dugc chiét bang DCM (10 mL
x 2 1an). Céc 16p hitu co gom duge duoc ria bang nude mudi (10 mL x 2 1an), duoc
lam kho bing Na»SOs, dugc loc va duge cd dac dudi ap suit giam dé tao ra chét can.
Chét ciin nay duge tinh ché bing séc ky cot (SiO2, DCM: MeOH = 100:1 dén 10:1) dé
tao ra chit trung gian 121 (150,00 mg, thd) dudi dang chét rén mau vang bao gdm
PhsPO. 'H NMR (400MHz, CHLOROFORM-d) 8 = 7,64 - 7,56 (m, 4H), 7,51 - 7,45
(m, 3H), 7,39 (dt, J=2,8, 7.4 Hz, 5H), 7,14 (s, 13H), 6,71 (d, J=9,0 Hz, 2H), 3,79 - 3,62
(m, 4H), 3,56 - 3,46 (m, 2H), 3,31 (br. s., 1H), 3,11 - 2,85 (m, 5H), 2,74 (d, J=12,5 Hz,
1H), 2,44 - 2,18 (m, 2H), 1,62 - 1,39 (m, 3H).

Chét trung gian 122: (8R,9R,108)-9-(4-bromophenyl)-4-((dimetylamino)metyl)-N-
(4-metoxyphenyl)-10-((trityloxy)metyl)-1 ,6-diazabixyclo[6.2.0]decan-6-carboxamit.
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Dung dich chira chét trung gian 121 (150,00 mg, 201,14 pmol, 1,00 duong
luong) trong DCM (5,00 mL) dugc thém MgSO4 (290,53 mg, 2,41 mmol, 12,00 duong
lwong) vaHCHO (98,21 mg, 1,21 mmol, 90,10 pL, 37% tinh khiét, 6,02 duong
luong) sau d6 1a NaBH(OAc)s (639,44 mg, 3,02 mmol, 15,00 duong lugng). Hén hop
nay dugc khudy & 15°C trong 16 gio. LC-MS cho thdy chit trung gian 121 dugc tiéu
thu va mot khéi phé mong mudn dugce phat hién. Hon hgp phan ung dugc dimg bing
cach thém dung dich nuéc NaHCOs bdo hoa (20 mL) va dugc chiét bing DCM (5 mL
X2 lﬁn). Cac 16p hitu co gom duge duge lam khd béng NazSO04, dugce loc va duoc ¢d
dac dudi ép suét giam dé tao ra chét can. Chét can nay duogc tinh ché béng TLC diéu
ché (Si02, DCM: MeOH = 20:1) dé tao ra chit trung gian 122 (60,00 mg, 77,54 pmol,
hidu sudt 38,55%) dudi dang chat rin mau vang. 'H NMR (400MHz, CHLOROFORM-
d) & = 7,24 - 7,08 (m, 24H), 6,72 (d, J=9,0 Hz, 2H), 3,88 (d, J=14,1 Hz, 1H), 3,67 (s,
3H), 3,57 - 3,48 (m, 3H), 3,33 - 3,25 (m, 1H), 3,10 - 2,86 (m, 5H), 2,64 (dd, J=10,8,
14,3 Hz, 1H), 2,44 - 2,36 (m, 1H), 2,21 (s, 6H), 1,90 (d, J=12,0 Hz, 1H), 1,51 (br. s.,
2H), 1,36 (d, J=4,5 Hz, 2H).

Chit trung gian 123: (8R,9R,10S)-4-[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9-
[4-(2-phenyletynyl)phenyl]-10-(trityloxymetyl)-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chira chét trung gian 122 (60,00 mg, 77,54 pmol, 1,00 dwong
lugng) trong axetonitril (1,00 mL) dugc thém etynylbenzen (23,76 mg, 232,62 pmol,
25,55 pL, 3,00 duong lugng), Cs2CO3 (101,06 mg, 310,16 pmol, 4,00 duong lugng) va
Xphos Pd G3 (6,56 mg, 7,75 umol, 0,1 duwong luong). Hdn hop nay dugc khudy
& 70°C trong 2 gio. LC-MS cho thdy chit phan ung dugc tiéu thu hoan toan va khéi phd
mong mudn duge phat hién. Hon hgp phan ung dugce dimg bang cach thém nudc
(10 mL) va duoc chiét bing DCM (5 mL x 2 1an). Céc 16p hitu co gom dugc duge rira
béng nude mubi (S5mLx2 151‘1), dugc lam kho b%mg Na;S04, duge loc va dugc co dac
dudi ap suét giam dé tao ra chét can. Chét cin nay duoc tinh ché bang TLC diéu ché
(SiO,, DCM: MeOH = 20:1) dé tao ra chét trung gian 123 (50,00 mg, 62,89 umol, hiéu

suit 81,11%) duéi dang chét rin mau vang.

Téng hop E31: (8R,9R,10S)-4-((dimetylamino)metyl)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-
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carboxamit (E31).

Dung dich chua chit trung gian 123 (50,00 mg, 62,89 pmol, 1,00 duong
lugng) trong DCM (1,00 mL) dugc thém TFA (71,71 mg, 628,90 umol, 46,56 pL,
10,00 dwong luong). Hon hop nay duge khudy ¢ 25°C trong 1 gid. LC-MS cho thiy
chét trung gian 123 dugc tiéu thu hoan toan va khéi ph mong mudn duge phét hién.
Hon hgp phan tng dugc dung bang cach thém dung dich nudec NaHCO; bdo hoa
(10 mL) va dugc chiét bing DCM (5 mL x 2 14n). Céc 16p hitu co gom duge dugc lam
kho béng NazS0ys, duge loc va dugce c6 dic dudi ap suét giam dé tao ra chét can. Chét
cin nay duoc tinh ché bing TLC diéu ché (Si02, DCM: MeOH = 10:1) d¢ tao ra hop
chit E31 (4,50 mg, 8,14 umol, hiéu sudt 12,95%) duéi dang chét rén mau tring. 'H
NMR (400MHz, CHLOROFORM-d) § = 7,54 (dd, J=2,0, 7,5 Hz, 2H), 7,48 (s, 4H),
7,37 - 7,29 (m, 5H), 6,82 (d, J=9,0 Hz, 2H), 4,05 (d, J=14,1 Hz, 1H), 3,78 (s, 3H), 3,73
- 3,62 (m, 4H), 3,60 - 3,52 (m, 2H), 3,46 (t, J=8,5 Hz, 1H), 3,15 (dd, J=5,3, 16,3 Hz,
2H), 2,86 (dd, J=10,5, 14,6 Hz, 1H), 2,58 (br. s., 1H), 2,32 (s, 6H), 2,25 (t, ]=12,3 Hz,
2H), 2,03 (d, J=12,5 Hz, 1H), 1,59 (br. s., 2H), 1,53 (br. s., 1H)
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Vi du 32: (8R,98,10S)-10-[(dimetylamino)metyl]-4-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E32”)
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Chit trung gian 124: (8R,9R,108)-9-(4-bromophenyl)-4-[(dimetylamino)metyl]-10-
(hydroxymetyl)-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-carboxamit.

Dung dich chua chét trung gian 122 (400,00 mg, 516,93 umol, 1,00 duong
lugng) trong DCM (10,00 mL) dugc thém TFA (589,40 mg, 5,17 mmol, 382,73 pL,
10,00 duong luong). Hon hgp nay duge khudy & 25°C trong 1 gid. LC-MS cho thay
chét trung gian 122 dugc tiéu thu hoan toan va khéi phd mong mubn duogc phat hién.
Hon hop phan Gng dugc ding bang cach thém dung dich nuéc NaHCO3 béo hoa
(10 mL) va dugc chiét bang DCM (5 mL x 2 14n). Céc 16p hitu co gom duge duge lam
kho bing Na,SOs, duge loc va dugc co ddc dudi ap suit giam dé tao ra chat can. Chét
can dugc tinh ché béng sdc ky cot (SiO2, DCM: MeOH = 100:1 dén 10:1) détaora chét
trung gian 124 (130,00 mg, tho) dudi dang chit rin mau vang. '"H NMR (400MHz,
CHLOROFORM-d) & = 7,47 (d, J=8,8 Hz, 1H), 7,39 - 7,32 (m, 3H), 7,32 - 7,26 (m,
9H), 7,23 (d, J=9,3 Hz, 3H), 6,91 (d, J=8,4 Hz, 1H), 3,93 (d, J=14,1 Hz, 1H), 3,69 (s,
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3H), 3,60 - 3,52 (m, 4H), 3,04 (d, I=14,1 Hz, 2H), 2,75 - 2,63 (m, 2H), 2,23 (s, 6H),
2,15 (d, J=11,9 Hz, 1H), 1,65 - 1,46 (m, 4H).

Chét trung gian 125: (8R,9S,10S)-9-(4-bromophenyl)-4-[(dimetylamino)metyl]-10-
[(1,3-dioxoisoindolin-2-yl)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-

6-carboxamit.

Dung dich chira PPh3 (0,15 g) trong 3 mL THF dugc thém DIAD (0,11 mL) &
0°C. H6n hop nay (1,16 mL) dugc thém vao dung dich chira chét trung gian 124 (30,00
mg, 56,45 pmol, 1,00 dwong lugng) va isoindolin-1,3-dion (12,46 mg, 84,67 umol, 1,50
duong luong) trong THF (1,00 mL) & 0°C. Hon hop nay dugc khudy & 25°C trong 16
gio. LC-MS cho thdy chét trung gian 124 dugc tiéu thy hoan toan va khéi phd mong
mubn dugc phat hién. Hon hop phan tng dugc cd dic dudi ap suét giam dé tao ra chét
cin. Chat can dugc tinh ché bing TLC didu ché (SiO2, DCM: MeOH = 20:1) dé tao ra
chét trung gian 125 (30,00 mg, thd) dudi dang chét rén mau tring bao gdm PhsPO.

Chit trung gian 126: (8R,9S,108)-10-(aminometyl)-9-(4-bromophenyl)-4-
[(dimetylamino)metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-

carboxamit.

Dung dich chua chét trung gian 125 (100,00 mg, 151,38 pmol, 1,00 duong
lwong) trong EtOH (2,00 mL) duge thém N2Ha.H2O (7,58 mg, 151,38 umol, 7,36 pL,
1,00 dwong luong). Hon hop nay dugc khudy & 70°C trong 1 gid. LC-MS cho thiy chit
trung gian 125 duoc tiéu thu hoan toan va khéi phé mong mudn duoc phat hién. Hon
hgp phan ung duoc dirng bing cach thém nude (10 mL) va dugc chiét bang DCM (5
mL x 2 14n). C4c 16p hitu co gom dugc duge rira bang nuéc mudi (5 mL x 2 14n), duoc
lam kho béng Na2S04, duge loc va duge ¢6 dic dudi ap sut giam dé tao ra chét can.
Chét cin nay duoc tinh ché bing TLC diéu ché (SiO2, DCM: MeOH = 8:1) dé tao ra
chét trung gian 126 (90,00 mg, tho) dudi dang chét rin mau vang.

Chit trung gian 127: (8R,9S,108)-9-(4-bromophenyl)-4,10-bis[(dimetylamino)
metyl]-N-(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0] decan-6-carboxamit.

Dung dich chtta chét trung gian 126 (45,00 mg, 84,83 pmol, 1,00 duong
luong) trong DCM (2,00 mL) dugc thém HCHO (41,31 mg, 508,98 umol, 37,90 pL,
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dung dich 37%, 6,00 duong luong) va MgSOa4 (122,53 mg, 1,02 mmol, 12,00 duong
luong), sau khi khudy trong 30 phiit, thém NaBH(OAc)s (269,68 mg, 1,27 mmol, 15,00
duong luong). Hon hop nay duge khudy & 15°C trong 16 gid. LC-MS cho thdy chét
trung gian 126 duogc tiéu thu hoan toan va khéi phdé mong mudn dugce phat hién. Hon
hop phan ung dugc dung bang cach thém dung dich nuéc NaHCO3 bdo hoa (10 mL) va
duoc chiét bing DCM (3 mL x 2 1an). Cac 16p hitu co gom dugce dugce rira bang nudc
mubi (3mLx?2 lén), duoc lam kho br?lng NaS0q4, dugce loc va duoc ¢d dac dudi ap suét
giam dé tao ra chit cin. Chét cin nay dugc tinh ché béng TLC diéu ché (Si0,, DCM:
MeOH = 10:1) d& tao ra chit trung gian 127 (20,00 mg, 35,81 pmol, hiéu suét
42,21%) duéi dang chét rin mau vang. '"H NMR (400MHz, CHLOROFORM-d) § =
7,46 - 7,40 (m, 2H), 7,37 - 7,33 (m, 2H), 7,30 (d, J=9,0 Hz, 2H), 6,81 (d, J=9,0 Hz, 2H),
3,97 (d, J=14,1 Hz, 1H), 3,77 (s, 3H), 3,67 (d, J=15,6 Hz, 1H), 3,60 - 3,54 (m, 1H), 3,45
-3,32 (m, 2H), 3,15 - 3,03 (m, 2H), 2,74 (dd, J=10,8, 14,3 Hz, 1H), 2,47 - 2,34 (m, 4H),
2,30 (s, 6H), 2,25 - 2,17 (m, 1H), 2,02 (s, 6H), 1,62 - 1,48 (m, 3H).

Téng hop E32: (8R,9S,105)-4,10-bis[(dimetylamino)metyl]-N-(4-metoxyphenyl)-9-
[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (E32).

Dung dich chtra chit trung gian 127 (15,00 mg, 26,86 pmol, 1,00 dwong
lwgng) trong axetonitril (1,00 mL) duge thém etynylbenzen (10,97 mg, 107,42 pumol,
3,00 duong lugng), Xphos Pd G3 (2,27 mg, 2,69 umol, 0,10 duong lugng) va Cs2CO3
(35,00 mg, 107,42 pmol, 4,00 duong luong). Hon hop nay duogc khudy & 70°C trong 1
gio. LC-MS cho thiy chat trung gian 127 duogc tiéu thu hoan toan va khéi phd mong
mudn duoc phét hién. Hon hop phéan tmg dugc dimg bang cach thém nudce (10 mL) va
dugc chiét bang etyl axetat (3 mL x 2 14n). Céc 16p hitu co gom duge dugc rira bang
nuée mudi (3 mL x 2 14n), dugc lam kho bang Na»SO4, duge loc va duge cd dic dudi
ap suit giam dé tao ra chét can. Chét cin nay dugc tinh ché bing TLC diéu ché (SiOa,
DCM: MeOH = 8:1) d& tao ra hop chét E32 (4,30 mg, 7,42 pmol, hiéu suat 27,61%)
duéi dang chét rin mau vang. 'H NMR (400MHz, CHLOROFORM-d) 8 = 7,50 - 7,44
(m, 2H), 7,44 - 7,36 (m, 4H), 7,31 - 7,21 (m, 5H), 6,74 (d, J=8,5 Hz, 2H), 3,93 (d, J=14,6
Hz, 1H), 3,70 (s, 3H), 3,63 - 3,52 (m, 2H), 3,42 - 3,28 (m, 2H), 3,09 - 2,99 (m, 2H),
2,72 (dd, J=10,5, 14,1 Hz, 1H), 2,36 (d, J=10,0 Hz, 3H), 2,23 (s, 6H), 2,16 (t, J=12,5
Hz, 2H), 1,96 (br. s., 6H), 1,54 (br. s., 1H), 1,45 (br. s., 2H).

-138-



39537

Vi du 33: (8R,9S,105)-10-[(dimetylamino)metyl]-4-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-
carboxamit (“E33”)
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Chit trung gian 128: [(8R,9R,108)-9-(4-bromophenyl)-10-(hydroxymetyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0]decan-4-yl]metyl axetat.

Dung dich chtra chét trung gian 118 (600,00 mg, 760,68 pmol, 1,00 dwong
luong) trong DCM (10,00 mL) dugc thém TFA (867,33 mg, 7,61 mmol, 563,20 pL,
10,00 dwong luong). Hon hop nay dugc khudy & 20°C trong 2 gio. LC-MS cho thy
chét trung gian 118 dugc tiéu thu va khéi phd mong mudn dugc phéat hién. Hon hop
phan tng dugc dung bang cach thém dung dich nuéc NaHCOs bdo hoa (30 mL) va
duoc chiét bing DCM (10 mL x 2 14n). C4c 16p hitu co gom dugc dugce lam kho bang
Na2S04, dugc loc va duge co dac dudi ap suit giam dé tao ra chit can. Chét can nay
duoc tinh ché bang sac ky cot (Si02, DCM /MeOH=1:0 dén 20:1) dé tao ra chat trung
gian 128 (300,00 mg, 549,00 umol, hi¢u suét 72,17%) dudi dang chét rin mau tréng.

Chét trung gian 129: [(8R,9S,10S)-9-(4-bromophenyl)-10-[(1,3 -dioxoisoindolin-2-
yl)metyl]-6-[ (4-metoxyphenyl)carbamoyl]-1 ,6-diazabixyclo[6.2.0]decan-4-ylJmetyl
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axetat.

Dung dich chtra triphenylphosphin (1 g, 3,76 mmol) trong THF (19 ml) & 0°C
dugc thém cham DIAD (0,73 mL, 3,76 mmol). Hbn hop duge didu ché nay (11 mL)
duge thém vao hdn hgp chia chét trung gian 128 (300,00 mg, 549,00 pmol, 1,00 duong
lwong) va isoindolin-1,3-dion (121,16 mg, 823,50 pmol, 1,50 duong luong) trong THF
(15,00 mL) ¢ 0°C va sau do hdn hop duogc khudy & 25°C trong 16 gid trong khi quyén
N> . LC-MS cho thy chét trung gian 128 dugc tiéu thu hoan toan va khdi phd mong
mudn duoc phét hién. Hon hop phan tng duge c6 dac dudi ap sut giam dé tao ra chét
cin. Chét can nay dugc tinh ché bang sic ky cot (Si02, DCM: MeOH = 1:0 dén 10:1)
dé tao ra chét trung gian 129 (400,00 mg, thd) dudi dang chit rén mau vang bao gém
Ph3;PO.

ChéAt trung gian 130: [(8R,9S,108)-10-(aminometyl)-9-(4-bromophenyl)-6-[(4-
metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0] decan-4-yl]metyl axetat.

Dung dich chtra chét trung gian 129 (400,00 mg, 592,09 pmol, 1,00 duong
luong) trong EtOH (10,00 mL) dugc thém NoHa.H20 (29,64 mg, 592,09 pumol, 28,78
ul, 1,00 duong lugng). Hon hgp nay dugc khudy & 70°C trong 2 gid. Hon hop phéan
ung duogc dung bang cach thém nudce (30 mL) va duge chiét bang DCM (30 mL x 2
l4n). Céc 16p hitu co gom dugc duge rira bing nuée mudi (30 mL x 2 14n), duoc lam
kho br:fmg NaySO0s, duge loc va duge cd dac dudi ap suét giam dé tao ra chét can. Chét
cin nay dugc tinh ché bang sdc ky cdt (Si02, DCM: MeOH =1:0 dén 20:1) dé tao ra
chét trung gian 130 (280,00 mg, 513,32 pmol, hiéu suat 86,70%) dudi dang chét rin

mau trang.

Chét trung gian 131: [(8R,9S,108)-9-(4-bromophenyl)-10-[(dimetylamino)metyl]-6-
[(4-metoxyphenyl)carbamoyl]-1,6-diazabixyclo[6.2.0] decan-4-yl]metyl axetat.

Dung dich chua chét trung gian 130 (140,00 mg, 256,66 pmol, 1,00 duong
luong) trong DCM (5,00 mL) dugc thém MgS0s4 (370,73 mg, 3,08 mmol, 12,00 duong
luong) va HCHO (124,99 mg, 1,54 mmol, 114,67 pL, dung dich 37%, 6,00 duong
luwong) sau d6 NaBH(OAc); (815,95 mg, 3,85 mmol, 15,00 duong luong) dugc thém
theo tirng phan. Hon hop nay dugc khudy & 15°C trong 16 gio. LC-MS cho thiy chat

trung gian 130 duogc tiéu thu va mot khéi phd mong mubn dugc phat hién. Hon hop
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phén tng duogc dimg bing cich thém dung dich nudec NaHCO; bdo hoa (20 mL) va
duoc chiét bing DCM (5 mL x 2 14n). Céc 16p hitu co gom duge duge lam kho bang
NazS0s, duge loc va dugce co déc dudi ap suét giam dé tao ra chét can. Chit can duoc
tinh ché bing TLC didu ché (SiO2, DCM: MeOH = 20:1) dé tao ra chét trung gian 131
(73,00 mg, 127,28 pumol, hiéu suét 49,59%) dudi dang chét rin mau trang.

Chét trung gian 132: [(8R,9S,108)-10-[(dimetylamino)metyl]-6-[(4-metoxyphenyl)
carbamoyl]-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-4-ylJmetyl

axetat.

Dung dich chua chét trung gian 131 (73,00 mg, 127,28 pmol, 1,00 dwong
luong) trong axetonitril (4,00 mL) dugc thém etynylbenzen (39 mg, 381,85 pmol, 3,00
dwong luong), Xphos Pd G3 (10,77 mg, 12,73 pmol, 0,10 duong lugng) va Cs2CO3
(165,89 mg, 509,14 umol, 4,00 duong luong). Hon hop nay duoc khudy ¢ 70°C trong
1 gio. LC-MS cho thdy chit trung gian 131 dugc tiéu thy hoan toan va khéi ph mong
mudn dugc phat hién. Hon hop phan tng duge ding bang cach thém nuée (10 mL) va
duoc chiét bang etyl axetat (3 mL x 2 14n). Céc 16p hitu co gom duge dugc rira bing
nuée mudi BmLx2 lﬁn), duoc lam kho bﬁng NayS0ys, duge loc va dugce cd dic dudi
ap sudt giam dé tao ra chét can. Chét cin nay dugc tinh ché bang TLC didu ché (SiOa,
DCM: MeOH = 10:1) d8 tao ra chat trung gian 132 (30,00 mg, 50,44 pmol, hi¢u suit

39,63%) duéi dang chit rin mau nau.

Téng hop E33: (8R,9S,108)-10-[(dimetylamino)metyl]-4-(hydroxymetyl)-N-(4-
metoxyphenyl)-9-[4-(2-phenyletynyl)phenyl]-1,6-diazabixyclo[6 .2.0]decan-6-
carboxamit (E33).

Dung dich chua chét trung gian 132 (30,00 mg, 50,44 pmol, 1,00 dwong
luong) trong MeOH (500,00 pL) /DCM(0,5 mL) duge thém K2COs (34,86 mg, 252,20
pumol, 5,00 duong luong). Hon hop nay dugc khudy & 15°C trong 1 gi¢. LC-MS cho
thdy chét trung gian 132 dugc tiéu thu hoan toan va mot dinh chinh v&i khdi phd mong
mudn duge phat hién. Hon hop phan tmg dugc dimg bang cach thém nude (10 mL) va
duoc chiét bang DCM (5 mL x 2 14n). Céc 16p hitu co gom dugc duge lam khd bang
Na2S0s, dugce loc va duge c¢o dic dudi ap suit giam dé tao ra chat can. Chét cin nay

duoc tinh ché bang HPLC didu ché (cot: Luna C18 150*25 5u; pha dong: [nu6c(0,225%
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axit formic)-axetonitril]; B%: 25%-45%,12 phut) dé tao ra hop chat E33 (11,00 mg,
18,37 umol, hiéu suét 36,42%, mubi axit formic)) dudi dang chét rin mau trang: 'H
NMR (400MHz, METANOL-d4) § = 7,58 - 7,49 (m, 6H), 7,38 (d, J=3,5 Hz, 3H), 7,29
(d, J=8,8 Hz, 2H), 6,81 (d, J=9,3 Hz, 2H), 3,92 (d, J=15,4 Hz, 1H), 3,82 - 3,71 (m, 5H),
3,59 (d, J=6,2 Hz, 2H), 3,45 (t, J=9,0 Hz, 1H), 3,20 - 3,05 (m, 2H), 3,01 - 2,91 (m, 2H),
2,88 -2,81 (m, 1H), 2,48 (t, J=12,1 Hz, 1H), 2,40 - 2,29 (m, 6H), 1,83 (br. s., 1H), 1,67
- 1,48 (m, 2H).

Vi du 34: (8R,9S,105)-10-((dimetylamino)metyl)-N-(4-metoxyphenyl)-2-metyl-9-(4-
(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E34”)
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E34

ChAt trung gian 133: (2R,3R,4S)-1-alyl-3-(4-bromophenyl)-4-(hydroxymetyl)

azetidin-2-carbonitril.

Dung dich chira (2R,3R,4S)-1-alyl-3-(4-bromophenyl)-4-((trityloxy)metyl)
azetidin-2-carbonitril (J.0.C (2012), 77(17), 7187-7211) (16,00 g, 29,12 mmol, 1,00
duong Iwgng) trong DCM (291,00 mL) dugc thém TFA (33,20 g, 291,20 mmol, 21,56
mL, 10,00 duong lwong) & 25°C. Hon hop nay dugc khudy & 25°C trong 16 gid. TLC
cho thiy chét phan tng duoc tiéu thy hoan toan, sin pham mong muén dugc quan sat
théy, duoe dimg bing dung dich NaHCOs (500 mL), dugc chiét bang DCM (200 mL x
3 lén), duoc lam kho bﬁng NaxSOs4, duge cd dic dé tao ra chét cin (8,95 g, tho) dudi

dang chat rdn mau vang dugc truc tiép st dung trong budc tiép theo.

Chit trung gian 134: (2R,3R,48)-3-(4-bromophenyl)-4-(hydroxymetyl)azetidin-2-

carbonitril.

Hon hop chira chét trung gian 133 (8,95 g, 29,14 mmol, 1,00 duong lugng), axit
1, 3-dimetyl barbituric (6,82 g, 43,71 mmol, 1,50 duong lugng), Pd(PPhs)s (3,37g,291
mmol, 0,10 duong lugng) trong EtOH (290,00 mL) duge khtr khi va suc 3 1an v6i Nz,
va sau d6 hdn hop dugc khudy & 40°C trong 16 gid trong khi quyén N, . LCMS cho
thy chét phan tng 133 dugc tiéu thu hoan toan, khéi phd mong mubn dugc quan sat
théy, duoc ¢o dac dé tao ra chét can. Chét cin nay dugce tinh ché béng HPLC diéu ché
(cot: Waters Xbridge Prep OBD C18 150*30 Su; A: nude (10mM NH4HCOs3); B:
axetonitril) dé tao ra chét trung gian 134 (4,70 g, 17,60 mmol, hiéu suét 60,38%) dudi

dang chat ran mau da cam.
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Chit trung gian 135: (2R,3R.4S)-3-(4-bromophenyl)-4-(hydroxymetyl)-1-(1-

metylalyl)azetidin-2-carbonitril

Dung dich chta chét trung gian 134 (1,60 g, 5,99 mmol, 1,00 duong luong)
trong THF (3,50 mL) dugc thém P(OEt); (39,81 mg, 239,59 pmol, 41,04 pL, 0,04
duong luong), (E)-but-2-en-1-yl axetat (724,70 mg, 6,35 mmol, 1,06 duong
luong), alyl(clo)paladi (21,92 mg, 59,90 umol, 0,01 dwong lugng) va DBU (911,89 mg,
5,99 mmol, 902,86 uL, 1,00 duong luong), hdn hgp nay dugc khir khi va suc 3 1an voi
Ny, va sau d6 hon hop duoc khudy & 40°C trong 16 gid trong khi quyén N . Phan ting
dugc dirng bang nudce (15 mL), duge chiét bang DCM (20 mL x 3 14n), duoc 1am kho
bang Na,SO4, dugce cd dac dé tao ra chit can. Chét can nay dugc tinh ché bang sic ky
cot (SiOz, ete ddu mé/etyl axetat=10/1 dén 0:1) dé tao ra chét trung gian 135 (150,00
mg, 466,98 pmol, hiéu suit 7,80%) du6i dang chit ran mau tring. 'H NMR (400 MHz,
METANOL-ds) & =1,20 (dd, /=11,04, 6,53 Hz, 3 H) 3,11 (quin, J/=7,03 Hz, 1 H) 3,43 -
3,55 (m, 2 H) 3,59 - 3,67 (m, 1 H) 3,80 - 3,92 (m, 1 H) 4,04 - 4,15 (m, 1 H) 4,35 (d,
J=8,53 Hz, 1 H) 4,41 (d, J/=8,53 Hz, 1 H) 5,05 - 5,41 (m, 2 H) 5,64 - 5,91 (m, 1 H) 7,47
-7,52 (m, 2 H) 7,52 - 7,56 (m, 2 H).

Chit trung gian 136: (2R,3R,48)-3-(4-bromophenyl)-4-[[tert-butyl(dimetyl)silyl]
oxymetyl]-1-(1-metylalyl)azetidin-2-carbonitril.

Dung dich chira chét trung gian 135 (1,23 g, 3,83 mmol, 1,00 dwong lugng) trong
DMF (6,00 mL) dugc thém imidazol (1,56 g, 22,98 mmol, 6,00 dwong lurong) va TBSCI
(2,31 g, 15,32 mmol, 1,88 mL, 4,00 duong luong). Hon hop nay duoc khqu
&25°C trong 16 gio. LCMS cho théy chét phan tmg duge tiéu thy hoan toan, khoi phd
mong mudn dugc quan sat thdy, duoc rta bang nuéc (30 mL), duge chiét bang etyl
axetat (30 mL x 3 lén), dugc lam kho béng NaxSOs, dugce cd déc détaora chét can. Chét
cdn ndy dugc tinh ché bang sic ky cot (SiOy, ete dau md/etyl axetat=100/1 dén 10:1) @&
tao ra chat trung gian 136 (1,60 g, 3,67 mmol, hi¢u suit 95,93%) dudi dang chét ran
mau tra“'mg. IH NMR (400 MHz, METANOL-d4) & ppm -0,36 - -0,13 (m, 7 H) 0,69 -
0,77 (m, 9 H) 1,19 (dd, J=18,57, 6,53 Hz, 3 H) 3,04 - 3,17 (m, 1 H) 3,39 - 3,47 (m, 1
H) 3,53 - 3,59 (m, 1 H) 3,61 - 3,72 (m, 1 H) 3,82 - 3,92 (m, 1 H) 4,33 - 4,44 (m, 1 H)
5,07 - 5,35 (m, 2 H) 5,61 - 5,85 (m, 1 H) 7,46 - 7,50 (m, 2 H) 7,52 - 7,56 (m, 2 H).
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Chit trung gian 137: [(2R,3R,4S)-3-(4-bromophenyl)-4-[[tert-butyl(dimetyl)silyl]
oxymetyl]-1-(1-metylalyl)azetidin-2-ylJmetanamin.

Dung dich chira chit trung gian 136 (1,85 g, 4,25 mmol, 1,00 duong
lugng) trong THF (200,00 mL) duoc thém LiBHEt; (1 M, 5,06 mL, 10,00 duong
lugng) & 0°C trong khi quyén N . Hon hop nay dugc khudy & 25°C trong 2 gid. LCMS
cho thdy chét phan tng 136 dugc tiéu thu hoan toan, khéi phd mong mudn dugc quan
sat thdy, duoc dimg bang H20 (100 mL), dugc chiét bang etyl axetat (300 ml x 3 lan),
dugc co dic dé tao ra chit can. Chét can nay dugc tinh ché bang sic ky cot (SiOo,
DCM/MeOH=1/0 dén 10:1) détaora chit trung gian 137 (1,40 g, 3,19 mmol, hié¢u suét
74,95%) duéi dang dau.

Chit trung gian 138: N-[[(2R,3R,4S)-3-(4-bromophenyl)-4-[[tert-butyl(dimetyl)
silyl]Joxymetyl]-1-(1-metylalyl)azetidin-2-ylJmetyl]-2-nitro-benzensulfonamit.

Dung dich chta chét trung gian 138 (1,36 g, 3,09 mmol, 1,00 duong
lugng) trong THF (55,00 mL) dugc thém TEA (9,91 g, 97,95 mmol, 13,58 mL, 31,70
dwong luong) va 2-nitrobenzensulfonyl clorua (2,05 g, 9,27 mmol, 3,00 duong luong)
& 0°C. Hdn hop nay duge khudy & 25°C trong 2 gid. LCMS cho thiy chit phan ting 1
dugc tiéu thu hoan toan, khdi phé mong mudn dugc quan sat théy, dugc co dac dé tao
ra chit can. Chét cin nay dugc tinh ché bang sic ky cot (SiOa, ete diu mé/etyl
axetat=20/1 dén 5:1) dé tao ra chét trung gian 138 (1,93 g, thd) dudi dang dau mau

vang.

Chét trung gian 139: N-alyl-N-[[(2R,3R.4S)-3-(4-bromophenyl)-4-[[tert-butyl
(dimetyl)silylJoxymetyl]-1-(1-metylalyl)azetidin-2-yl|metyl]-2-nitro-

benzensulfonamit.

Dung dich chtra chét trung gian 138 (1,95 g, 3,12 mmol, 1,00 duong lugng) trong
DMEF (15,00 mL) dugc thém K,COs (647,17 mg, 4,68 mmol, 1,50 duong lugng), sau
d6 thém 3-bromoprop-1-en (1,13 g, 9,36 mmol, 808,84 pL, 3,00 duong luong). Hon
hop nay duoc khudy & 25°C trong 16 gid. LCMS cho thiy chat phan Gng 138 dugc tiéu
thu hoan toan, khéi phd mong muén dugc quan sat thdy, dugc rira béng nudc mudi (20
mL x 3 14n), duge chiét bang etyl axetat (20 mL x 3 14n), duoc lam khd bang Na,SOs,

duoc cd dic dé tao ra chét can. Chét can nay dugc tinh ché bing sdc ky cot (SiOy, ete
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dau mo/etyl axetat=20/1 dén 5: 1) détaora chét trung gian 139 (1,90 g, 2,86 mmol, hi¢u
sut 91,61%) dudi dang chét gobm mau vang. "H NMR (400 MHz, CHLOROFORM-d)
§ =ppm -0,34 - -0,27 (m, 3 H) -0,23 - -0,18 (m, 3 H) 0,70 - 0,75 (m, 9 H) 1,14 (dd,
J=16,76, 6,62 Hz, 3 H) 3,11 - 3,42 (m, 5 H) 3,15 - 3,79 (m, 6 H) 4,69 - 4,82 (m, 1 H)
4,93 - 5,04 (m, 1 H) 5,05 - 5,22 (m, 2 H) 5,28 - 5,50 (m, 1 H) 5,67 - 5,81 (m, 1 H) 7,32
(d, J=8,38 Hz, 2 H) 7,43 (dd, /=8,38, 1,32 Hz, 2 H) 7,52 - 7,62 (m, 3 H) 7,62 - 7,70 (m,
1 H).

Chét trung gian 140: [(3Z,8R,9R,10S)-9-(4-bromophenyl)-2-metyl-6-(2-nitrophenyl)
sulfonyl-1,6-diazabixyclo[6.2.0]dec-3-en-10-yl]metoxy-tert-butyl-dimetyl-silan.

Dung dich chira chét trung gian 139 (1,84 g, 2,77 mmol, 1,00 duong lugng)
trong DCE (368,00 mL) dugc thém chét xuc tac Hoveyda-Grubbs thé hé thi nhét
(569,51 mg, 692,50 pmol, 0,25 duong lugng). Hon hop nay duoc khudy & 90°C trong
16 gid. Hon hop phéan tng dugce loc va dugc co ddc dudi ap sudt giam dé tao ra chét
can. Chét cin nay dugc tinh ché bang TLC didu ché (SiOy, ete ddu mo/etyl axetat=5:1).
Chét trung gian 140 (1,25 g, 1,96 mmol, hiéu suét 70,88%) duéi dang chét rin mau den
nhat.

Chét trung gian 141: [(8R,9R,108)-9-(4-bromophenyl)-2-metyl-6-(2-nitrophenyl)
sulfonyl-1,6-diazabixyclo[6.2.0]decan-10-ylJmetoxy-tert-butyl-dimetyl-silan.

Dung dich chtra chét trung gian 140 (1,00 g, 1,57 mmol, 1,00 duong lugng)
trong THF (40,00 mL) dugc thém TEA (1,43 g, 14,13 mmol, 1,96 mL, 9,00 duong
lugng) va 2-nitrobenzensulfonohydrazit (1,02 g, 4,71 mmol, 3,00 duong lugng). Hbén
hop nay dugc khudy & 40°C trong bé dau trong 16 gid. LCMS cho thdy chit phan tng
140 duogc tiéu thu hoan toan, phan 16n 1a san pham mong mudn. Hn hop phén tmg
dugc ding bang dung dich NaHCO; bdo hoa (20 mL) va dugc chiét 3 14n bang etyl
axetat (30 mL x 3 l4n). Céc dich chiét hitu co gom duge duge 1am kho bang MgSOs,
duoc loc, va dugc co6 ddc dudi ap suét giam dé tao ra san phém thd. Chét can nay dugc
tinh ché bing sic ky cdt (SiO, ete dau mo/etyl axetat=20/1 dén 5:1) détaora chét trung
gian 141 (830,00 mg, 1,04 mmol, hiéu sudt 66,22%, 80% tinh khiét) duéi dang chét rin
mau vang. '"H NMR (400 MHz, CHLOROFORM-d) =ppm -0,29 - -0,08 (m, 6 H) 0,75
(d, J=14,05 Hz, 9 H) 1,03 - 1,17 (m, 2 H) 1,36 - 1,48 (m, 1 H) 1,71 - 2,17 (m, 3 H) 2,62
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(br. s., 1 H) 2,75 - 2,94 (m, 1 H) 3,00 - 3,29 (m, 2 H) 3,37 - 3,48 (m, 1 H) 3,49 - 3,67
(m, 3 H) 3,69 - 3,87 (m, 2 H) 7,28 - 7,46 (m, 4 H) 7,53 - 7,66 (m, 3 H) 7,78 (d, J=6,02
Hz, 1 H)

Chét trung gian 142: [(8R,9R,10S)-9-(4-bromophenyl)-2-metyl-1,6-
diazabixyclo[6.2.0]decan-10-yl]metoxy-tert-butyl-dimetyl-silan.

Dung dich chira chét trung gian 141 (830,00 mg, 1,30 mmol, 1,00 duong
luong) trong CH3CN (8,00 mL) dugc thém Cs,COs (508,28 mg, 1,56 mmol, 1,20 duong
lugng) va benzenthiol (214,77 mg, 1,95 mmol, 198,86 pL, 1,50 duong lugng). Sau khi
khudy & 20°C trong 16 gid, phan tng dugc pha lodng bing nude (15 mL), duge chiét
béng etyl axetat (15 mL x 3 lﬁn), duogc lam kho béng NaySO4, dugc cd dic dé tao ra chit
cin. Chét can nay dugc tinh ché bang TLC didu ché (Si0,, ete ddu mo/etyl axetat= 5:1)
dé taora chét trung gian 142 (580,00 mg, 1,02 mmol, hi€u suét 78,70%, 80% tinh khiét)

dudi dang chat ran mau vang

Chit trung gian 143: (8R,9R,10S)-9-(4-bromophenyl)-10-[[tert-butyl(dimetyl)
silylJoxymetyl]-N-(4-metoxyphenyl)-2-metyl-1,6-diazabixyclo[6.2.0]decan-6-

carboxamit.

Dung dich chtra chét trung gian 142 (550,00 mg, 1,21 mmol, 1,00 duong
luqng) trong DCM (10,00 mL) dugc thém TEA (61,36 mg, 606,35 umol, 84,05 pL,
0,50 duong lugng) va 1-isoxyanato-4-metoxy-benzen (180,88 mg, 1,21 mmol, 155,93
uL, 1,00 duong lugng) & 0°C. Sau khi khudy & 20°C trong 3 gio, phén ing dugc pha
loing bing nuéc (10 mL), dugce chiét bing DCM (20 mL x 3 1an), duoc lam kho béng
NazSO04, duge cd dic dé tao ra chét can. Chét cin nay dugc tinh ché bang sdc ky cot
(SiO, ete ddu mé/etyl axetat=10/1 dén 5:1) dé tao ra chit trung gian 143 (700,00 mg,

1,16 mmol, hiéu suit 95,99%) dudi dang chét rin mau vang.

Chit trung gian 144: (8R,9R,10S)-9-(4-bromophenyl)-10-(hydroxymetyl)-N-(4-
metoxyphenyl)-2-metyl-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chta chit trung gian 143 (690,00 mg, 1,14 mmol, 1,00 duong
luong) trong THF (10,00 mL) dugc thém TBAF (596,13 mg, 2,28 mmol, 2,00 duong
lugng). Hon hop nay duge khudy & 50°C trong 16 gid. TLC cho thiy chit phan ing 1

-147-



39537

duoc tiéu thu hoan toan, san phdm mong muébn duge quan sat thiy, duoc rira bang nudc
(10 mL x 3 14n), duoc chiét bing etyl axetat (20 mL x 3 1an), dugc lam kho bing
NayS04, duge co dic dé tao ra chét can. Chét cin nay dugc tinh ché br:ing séc ky cot
(SiO2, DCM/MeOH=1/0 dén 20:1) dé tao ra chét trung gian 144 (440,00 mg, 900,86
umol, hiéu suit 79,02%) duéi dang chit rin mau vang. 'H NMR (400 MHz,
CHLOROFORM-d) &= ppm 1,09 (d, /=6,53 Hz, 3 H) 1,40 (d, /=16,56 Hz, 1 H) 1,77 -
1,99 (m, 2 H) 2,72 - 2,90 (m, 2 H) 3,51 (d, J/=6,02 Hz, 1 H) 3,57 - 3,69 (m, 4 H) 3,71 -
3,80 (m, 4 H) 3,81 - 3,94 (m, 2 H) 6,02 - 6,08 (m, 1 H) 6,79 - 6,87 (m, 2 H) 7,24 (d,
J=9,03 Hz, 2 H) 7,36 - 7,43 (m, 2 H) 7,43 - 7,49 (m, 2 H)

Chét trung gian 145: (8R,9S,10S)-9-(4-bromophenyl)-10-[(1,3-dioxo-3a,7a-
dihydroisoindol-2-yl)metyl]-N-(4-metoxyphenyl)-2-metyl-1,6-

diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chira chit trung gian 144 (420,00 mg, 859,92 pumol, 1,00 dwong
lugng) trong THF (18,00 mL) dugc thém isoindolin-1,3-dion (189,78 mg, 1,29 mmol,
1,50 dwong lugng), PPhs (451,09 mg, 1,72 mmol, 2,00 dwong lwong) va DIAD (347,77
mg, 1,72 mmol, 334,39 pL, 2,00 dwong lugng) ¢ 0°C. Hbn hop nay dugc khudy & 25°C
trong 16 gio. LCMS cho thiy chit phan Gng 145 dugc tiéu thu hoan toan, phan 16n 1a
san phdm mong mudn, dugc rira bang nude (10 mL), duge chiét bang etyl axetat (10
mL x 3 14n), dugc 1am kho bang Na,SO4, duge co dic dé tao ra chét can. Chét cin nay
duoc tinh ché bang sdc ky cot (SiO», ete diu mo/etyl axetat=5/1 dén 1:1) dé tao ra chat
trung gian 145 (800,00 mg, 645,63 umol, hiéu suét 75,08%, 50% tinh khiét) dudi dang

gdm mau nau.

Chit trung gian 146: (8R,98S,10S)-10-(aminometyl)-9-(4-bromophenyl)-N-(4-
metoxyphenyl)-2-metyl-1,6-diazabixyclo[6.2.0]decan-6-carboxamit.

Dung dich chuta chét trung gian 145 (750,00 mg, 605,28 umol, 1,00 dwong
lugng) trong EtOH (14,00 mL) duge thém NHoNH2.H,O (30,30 mg, 605,28 umol,
29,42 uL, 1,00 duong lugng). Hon hop nay duge khudy & 80°C trong 2 gid. LCMS cho
thdy chét trung gian 145 dugc tiéu thyu hoan toan, phén 16n 13 san phim mong muén
(chét trung gian 146) dugc ria bang nudce (40 mL), duge chiét bang etyl axetat (30 mL

x3 lén), dugc lam kho béng NaxSOs, dugce cd dic dé taora chit can. Chét can nay dugc
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tinh ché bing sdc ky cot (SiO2, DCM/MEOH=0/1 dén 10:1) dé tao ra (10S,10aR)-9-
amino-10-(4-bromophenyl)-N-(4-metoxyphenyl)-6-metyloctahydropyrolo[1,2-
a][1,4]diazocin-2(1H)-carboxamit (“R146”) (190 mg) ('H NMR (400 MHz,
CHLOROFORM-d) 6=ppm 0,97 (d, J=6,02 Hz, 1 H) 1,14 (d, J=8,03 Hz, 2 H) 1,25 -
1,48 (m, 2 H) 1,87 - 2,09 (m, 2 H) 2,72 - 2,84 (m, 1 H) 3,01 (d, J=10,04 Hz, 1 H) 3,15
-3,23 (m, 1 H) 3,28 (d, J/=6,02 Hz, 1 H) 3,45 (br. s., 1 H) 3,62 - 4,11 (m, 7 H) 6,82 (d,
J=10,04 Hz, 2 H) 7,18 - 7,25 (m, 2 H) 7,29 (d, J/=8,03 Hz, 2 H) 7,49 (d, J=8,03 Hz, 2
H)) dudi dang chit rdn hdn hop mau vang va chit trung gian 146 (40 mg) dudi dang
chét rin mau vang ("H NMR (400 MHz, CHLOROFORM-d) =ppm 0,99 - 1,16 (m, 3
H) 1,44 (d, J=11,04 Hz, 1 H) 1,87 (br. s., 3 H) 2,66 (br. s., 1 H) 2,80 - 2,91 (m, 1 H)
2,92 - 3,00 (m, 1 H) 3,01 - 3,15 (m, 1 H) 3,38 (br. s., 1 H) 3,59 (d, J=12,55 Hz, 2 H)
3,67 - 3,84 (m, 6 H) 6,14 (s, 1 H) 6,81 (d, /=8,53 Hz, 2 H) 7,20 (d, J=8,53 Hz, 2 H) 7,34
(d, /=8,03 Hz, 2 H) 7,46 (d, /=8,03 Hz, 2)). H).

Chit trung gian 147: (8R,9S,105)-9-(4-bromophenyl)-10-((dimetylamino)metyl)-N-
(4-metoxyphenyl)-2-metyl-1,6-diazabixyclo[6.2.0]decan-6-carboxamit

Dung dich chtra hop chét 146 (15,00 mg, 21,54 pmol, 1,00 duong lugng) trong DCM
(3,00 mL) dugc thém HCHO (17,48 mg, 215,42 pmol, 16,04 pL, 37% tinh khiét, 10,00
duong lwong) va MgSOs (51,86 mg, 430,83 umol, 20,00 duong lugng) sau do la
NaBH(OAc); (45,66 mg, 215,42 pmol, 10,00 duong Iugng). Sau khi hdn hop nay dugc
khudy & 20°C trong 2 gio, hdn hop thu dugc dugce loc va dich loc dugce o dic. Chét cin
nay duoc tinh ché bing TLC diéu ché (Si0,, diclometan:metanol = 20:1) dé tao ra hop
chat 147 (5,00 mg, 7,76 umol, hidu suét 36,02%, 80% tinh khiét) duéi dang chit rin

mau vang nhat.

Téng hop E34: (8R,98,108)-10-((dimetylamino)metyl)-N-(4-metoxyphenyl)-2-
metyl-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (E34).

Dung dich chira chét trung gian 147 (5,00 mg, 9,70 pmol, 1,00 dwong lugng)
trong CH3CN (500,00 pL) dugc thém etynylbenzen (2,97 mg, 29,10 pmol, 3,19 pL,
3,00 duong lugng), Cs2COs (12,64 mg, 38,80 umol, 4,00 duong luong), duoc khir khi
3 1An bing N, va sau d6 thém XPhos Pd G3 (821,04 ug, 0,97 pmol, 0,10 duong luong).
Sau khi khudy & 70°C trong 3 gid, phan Gng dugc pha loang bang nude (3 mL), dugc
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chiét bang etyl axetat (5 mL x 3 1an), dugc lam kho bing NaySO04, duoc cd dic dé tao
ra chit c@in. Chét can ndy dugc tinh ché bang TLC didu ché (SiO», ete dau mo/etyl
axetat= 1:1) dé tao ra hop chit B34 (5,00 mg, 9,32 pmol, 96,04% hiéu suét) duéi dang
chit rén mau vang nhat. 'H NMR (400 MHz, CHLOROFORM-d) &=ppm 1,16 (d,
J=6,17 Hz, 3 H) 1,70 - 1,94 (m, 4 H) 2,01 (br. s., 6 H) 2,42 - 2,66 (m, 3 H) 2,83 - 2,94
(m, 1 H) 3,47 (br. s., 2 H) 3,53 - 3,62 (m, 1 H) 3,65 - 3,82 (m, 6 H) 6,04 (s, 1 H) 6,83
(d, /~8,82 Hz, 2 H) 7,24 (d, J=8,82 Hz, 2 H) 7,33 - 7,39 (m, 3 H) 7,39 - 7,44 (m, 2 H)
7,50 (d, J=7,94 Hz, 2 H) 7,53 - 7,57 (m, 2 H).

Vi du 35: (8R,9R,10S)-10-(hydroxymetyl)-N-(4-metoxyphenyl)-2-metyl-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E35”)

OMe

Br\@/ oyNH ©\

| N( ) Chét xiic tac Xphos G3
HO—(8) CH3CN
144 E35

Dung dich chta chét trung gian 144 (20,00 mg, 40,95 pmol, 1,00 dwong luong)
trong CH5CN (1,00 mL) dugc thém etynylbenzen (12,55 mg, 122,85 pmol, 13,49 pL,
3,00 dwong lugng), Cs2CO3 (53,37 mg, 163,80 pmol, 4,00 duong lugng), duge khir khi
3 14n bang Ny va sau d6 thém XPhos Pd G3 (3,47 mg, 4,10 pmol, 0,10 dwong luong).
Hon hop nay duge khudy & 70°C trong 16 gio. LCMS cho thiy chit phan tmg 144 dugc
tiéu thu hoan toan, phan 16n 1 sin phim mong mudn, dugc ria bang nuéc (10 mL),
duge chiét bang etyl axetat (10 mL x 3 14n), duge 1am khd bang NaxSOs, duge cb dic
dé tao ra chét can. Chat can nay dugc tinh ché bang HPLC diéu ché (cot: Waters Xbridge
Prep OBD C18 150*30 5u; A: nuéc (10mM NH4HCOs); B: axetonitril) dé tao ra hop
chit E35 (8,30 mg, 16,29 umol, hiéu suét 39,77%) duéi dang chét rén mau tréng. H
NMR (400 MHz, CHLOROFORM-d) & = 1,10 (d, J=6,02 Hz, 3 H) 1,40 (d, /=13,55
Hz, 1 H) 1,76 - 2,01 (m, 3 H) 2,72 - 3,03 (m, 1 H) 2,76 (br. s., 1 H) 3,43 - 3,81 (m, 9 H)
3,82 - 3,96 (m, 2 H) 6,03 - 6,11 (m, 1 H) 6,80 - 6,88 (m, 2 H) 7,24 (d, J=9,03 Hz, 2 H)
7,32 -7,40 (m, 3 H) 7,48 - 7,56 (m, 6 H).
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Vi du 36: (3S,4R,8R,9S)-3,4-dihydroxy-N-(4-metoxyphenyl)-9-[4-(2-phenyletynyl)
phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E36”)
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Chit trung gian 150: (R)-2-(alylamino)-1-(4-bromophenyl)etan-1-ol

Binh chita (R)-2-bromophenyl)oxiran (8,0g, 40,2 mmol) dugc thém alylamin
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(12,03 ml, 161 mmol). Hdn hop nay dugc khudy & 55°C trong 20 gid. Sau thoi gian
nay, phan tich bang LCMS cho thAy phan ing da hoan thanh va hdn hop duge 1am mat
xubng nhiét do trong phong va dung mdi hitu co duge bay hoi dudi ap suit giam. Ngay
khi thém hexan vao chat cin, chit rin mau tring dugc tao thanh va dugc loc va lam kho
trong chin khong cao trong 2 gio 8 tao ra san phdm mong mudn (R)-2-(alylamino)-1-
(4-bromophenyl)etan-1-ol (9,66 g, 37,7 mmol, hi¢u sut 94%) duéi dang chit rin mau
tring. Phan tng nay dugc tiép tuc dén bude tiép theo ma khong can tinh ché thém. 'H
NMR (300 MHz, CDCls) & 7,53 — 7,36 (m, 2H), 7,29 — 7,13 (m, 2H), 5,96 — 5,72 (m,
1H), 5,28 — 5,02 (m, 2H), 4,67 (dd, J = 9,0, 3,6 Hz, 1H), 3,41 — 3,18 (m, 2H), 2,87 (dd,
J=12,2, 3,6 Hz, 1H), 2,66 (dd, J = 12,2, 8,9 Hz, 1H).

Chit trung gian 151: (R)-2-(alyl(2-(4-bromophenyl)-2-hydroxyetyl)amino)

axetonitril

Dung dich chtta (R)-2-(alylamino)-1-(4-bromophenyl)etan-1-ol (9,66 g, 37,7
mmol) trong axetonitril khan (60 ml) & nhiét 49 trong phong dugc thém K2COs (7,82 g,
56,6 mmol) va 2-bromoaxetonitril (7,88 ml, 113 mmol). Hdn hop khong dong nhét nay
dugc khudy & 85°C trong nito trong 18 gid. Sau thoi gian nay, phan tich bang LCMS
cho thdy phan (mg d4 hoan thanh va hdn hop dugc lam mat xubng nhiét do trong phong.
Dung mdi hitu co dugc bay hoi duéi ap suit giam, dugc pha lodng bang nuéce (50 ml)
va duoc chiét bang etyl axetat. C4c thanh phén hitu co gom dugc duge lam kho bang
NaxSO0s4, duoc loc va duoc cd dic dudi ap suét giam. Chét cin nay duoc tinh ché b%mg
sdc ky cot (SiOs, etyl axetat/hexan=20-30%) dé tao ra (R)-2-(alyl(2-(4-bromophenyl)-
2-hydroxyetyl)amino)axetonitril (9 g, 30,5 mmol, hi¢u sudt 81%) du6i dang chét rin
mau vang nhat. 'H NMR (300 MHz, CDCl3) & 7,54-7,40 (m, 2H), 7,31-7,16 (m, 2H),
5,91-5,66 (m, 1H), 5,43-5,22 (m, 2H), 4,78-4,65 (m, 1H), 3,79-3,54 (m, 2H), 3,45—
3,30 (m, 1H), 3,27-3,11 (m, 2H), 2,86 — 2,74 (m, 1H), 2,68 — 2,54 (m, 1H).

Chit trung gian 152: (R)-2-(alyl(2-(4-bromophenyl)-2-cloetyl)amino)axetonitril

Dung dich chita pyridin (12,1 ml, 151 mmol) trong DMF khan (100 ml) ¢ 0°C
duogc thém ting giot thionyl clorua (4,38 ml, 60,3 mmol). Hdn hop nay dugc khudy &
0°C trong 15 phut. Dung dich nay dugc thém trong khoang 5 phut (R)-2-(alyl(2-(4-
bromophenyl)-2-hydroxyetyl)amino)axetonitril (8,9 g, 30,2 mmol) trong DCM (10 ml).
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Hbn hop niy duoc khudy & 0°C trong 30 phut ngay khi phan tich TLC cho thiy phan
mg d3 hoan thanh. Hon hop phan ting nay dugc thém dung dich nudec NaHCO; bio
hoa va dung dich thu dugc dugce khudy manh trong 10 phiit truéc khi dugce chuyén vao
phéu tach. Céc 16p dugce tach va pha nudc dugce chiét DCM va céc dich chiét hitu co
gom dugc dugc rira béng nude mubi, duge 1lam kho b%mg MgSOs, dugce loc, va duge cd
dac dudi 4p suét giam dé tao ra san phAm tho. Chéit cin nay dugc tinh ché bang sic ky
cOt (Si0a, etyl axetat/hexan = 0%-20%) d8 tao ra chét trung gian mong mubn (5,00 g,
9,87 mmol, hiéu sudt 92%) dudi dang chit rin mau nau. 'H NMR (300 MHz, CDCls) §
ppm 7,57 — 7,42 (m, 2H), 7,32 — 7,23 (m, 2H), 5,84 — 5,58 (m, 1H), 5,37 — 5,14 (m,
2H), 4,91 — 4,71 (m, 1H), 3,65 — 3,38 (m, 2H), 3,26 — 2,94 (m, 4H).

Chit trung gian 153: (2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-carbonitril

Binh ¢é tron dung tich 100 ml dugc nap v6i (R)-2-(alyl(2-(4-bromophenyl)-2-
cloetyl)amino)axetonitril (0,55 g, 1,754 mmol) va THF khan (10 ml) dé tao ra dung dich
mau vang nhat. Binh nay da dugc ngdm hoan toan trong bé d4 kho/axeton va dugce 1am
lanh xudng -50°C. LiHMDS (1M, dung dich THF) dugc thém timg giot vao dung dich
lanh nay. Sau khi hoan thanh vi¢c thém, phan Umg dugc khudy trong 1 gid & -50°C.
Phan tich LCMS va TLC (20% EtOAc trong hexan, nhuém KMnOs) cho thdy su biét
mét hoan toan ctia vat liéu ban diu. H3n hop phan g dwgc xtt Iy bang dung dich nuée
NH4CI bdo hoa va dung dich thu dugc dugc khudy manh trong 10 phut truéc khi dugc
chuyén vao phéu tach. Cac 16p dugc tach, pha nude dugc chiét EtOAc va céc dich chiét
hitu co gom dugce dugce rira béng nudc mubi, duge lam khod bang MgSOs, duge loc, va
dugc o dic dudi 4p sudt giam dé tao ra san phim thd. Chét cin nay dugc tinh ché bang
sic ky cot (SiOy, etyl axetat/hexan = 0%-20%) dé tao ra hai bd chinh ctia cac phan doan.
B6 th nhit cta cac phan doan (0,16g, 0,577 mmol, hiéu suit 33%) tao ra san pham phu
(28.3S)-1-alyl-3-(4-bromophenyl)azetidin-2-carbonitril. B thit hai ciia cac phén doan
(0,17g, 0,613 mmol, hi¢u suét 35%) duoc hoa ran ngay khi dé yén dé tao ra san phim
mong mubn (2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-carbonitril. "H NMR (300
MHz, CDCL3) & 7,59 — 7,45 (m, 2H), 7,36 — 7,28 (m, 2H), 5,91 - 5,69 (m, 1H), 5,36 —
5,14 (m, 2H), 4,39 — 4,26 (m, 1H), 3,87 — 3,75 (m, 1H), 3,60 — 3,40 (m, 2H), 3,31 —
3,18 (m, 2H).

Chét trung gian 154: (2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-yl)metanamin
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Thém cham béng 6ng tiém DIBAL-H (2,41 ml, 13,51 mmol) vao dung dich chira
(2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-carbonitril (0,62 g, 2,25 mmol) trong
DCM (23 ml) va lam lanh xubng 0°C trong khi khudy. Sau 15 phut, phan ing dugc dé
cho 4m 1én dén nhiét d6 trong phong trong hon 45 phit. Sau thoi gian nay, phén tich
bang LCMS cho thiy phan tmg da hoan thanh va phan tmg dugc lam mat xubng 0°C va
metanol (1,366 ml, 33,8 mmol) dugc thém cham. Hon hop nay dugc thém chadm dung
dich Rochelle (100 mL)(cén cén than, toa nhiét). Pha nudc dugc chiét bang DCM va
cac pha hitu co gom dugc dugc lam kho bang MgSOs va dugc c¢d dic dudi ap suét giam
dé tao ra (2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-carbonitril dudi dang diu mau

vang dugc su dung trong budc tiép theo ma khong can tinh ché.

Chét trung gian 155: N-(((2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-yl)metyl)-2-

nitrobenzensulfonamit

Dung dich chtra chét trung gian 154 (1,454 g, 5,171 mmol) trong DCM (26 ml)
va dugc lam lanh Xuéng 0°C duoc thém 2,6-lutidin (1,797 ml, 15,51 mmol) sau d6 thém
2-nitrobenzen-1-sulfonyl clorua (1,261 g, 5,69 mmol) theo mot phan duy nhét. Sau do,
dung dich nay dugc dé cho 4m 1én dén nhiét do trong phong va khudy trong 16 gi¢. Hon
hop phan ung dugc thém nudc va 16p nude duge chiét bang DCM. Céc dich chiét hitu
co gom dugce duge lam kho bang MgS0s4, dugce loc, va duge cb dic dudi ap suit giam
dé tao ra san phdm tho. Chat can nay dugc tinh ché bang sic ky cot (SiOs, etyl
axetat/hexan = 0%-20%) d& tao ra chat trung gian 155 (2,4 g, hiéu suit 100%).

Chit trung gian 156: N-alyl-N-[[(2R,3S)-1-alyl-3-(4-bromophenyl)azetidin-2-

yl]metyl]-2-nitro-benzensulfonamit.

Dung dich chta chit trung gian 155 (5,00 g, 10,72 mmol, 1,00 dwong
lugng) trong DMF (10,00 mL) dugc thém K2COs (2,22 g, 16,08 mmol, 1,50 duong
luong) va 3-bromoprop-1-en (1,95 g, 16,08 mmol, 1,39 mL, 1,50 duong lugng). Hbén
hop nay duoc khudy & 25°C trong 16 gié. LCMS cho thdy chit phan tng 156 dugc tiéu
thu hoan toan, phan 16n 1 san pham mong mudn, hdn hop phan tng dugc hoa tan trong
nuée (100 mL), duge chiét bing DCM (20 mL x 3 1an), 16p hitu co duge lam kho bang
NaxSOy4, sau d6 duogc cd dic détaora chét can. Chét can nay dugc tinh ché béng séc ky

cdt (Si02, ete dau mo/etyl axetat=10/1 dén 5:1) dé tao ra chét trung gian 156 (5,00 g,
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9,87 mmol, hidu suit 92,10%) thu duoc dudi dang chét rin mau nau. 'H NMR (400
MHz, CHLOROFORM-d) & ppm 2,53 (s, 1 H) 2,90 (dd, J=13,80, 6,65 Hz, 1 H) 2,94 -
3,11 (m, 2 H) 3,18 - 3,26 (m, 1 H) 3,33 (dd, /=7,34, 2,20 Hz, 1 H) 3,41 (dd, J=13,80,
5,14 Hz, 1 H) 3,47 - 3,63 (m, 2 H) 3,65 - 3,75 (m, 1 H) 3,88 (dd, /~16,00, 5,96 Hz, 1
H) 4,95 (dd, J=17,07, 1,13 Hz, 1 H) 5,03 - 5,14 (m, 2 H) 5,21 (dd, J~17,19, 1,51 Hz, 1
H) 5,48 (ddt, J=16,89, 10,43, 6,23, 6,23 Hz, 1 H) 5,64 - 5,87 (m, 1 H) 7,35 - 7,40 (m, 2
H) 7,42 - 7,49 (m, 2 H) 7,55 - 7,62 (m, 2 H) 7,64 - 7,72 (m, 2 H)

Chét trung gian 157: (3Z,8R,95)-9-(4-bromophenyl)-6-(2-nitrophenyl)sulfonyl-1,6-
diazabixyclo[6.2.0]dec-3-en.

Dung dich chtra chit trung gian 156 (5,00 g, 9,87 mmol, 1,00 duong
luong) trong toluen (500,00 mL) dugc thém chét xac tac Hoveyda-Grubbs thé hé tha
nhét (812 mg) trong khi quyén N . Hon hop nay dugc khudy & 60°C trong bé dau trong
16 gidr. B sung thém chét xuc tac Hoveyda-Grubbs thé hé tht nhét (1218 mg), khudy
thém trong 16 gio. Hon hop phéan tng duoc cd dic détaora chét can. Chét cin nay duogc
tinh ché bang sic ky cot (SiO, ete dau mo/etyl axetat = 5/1 dén 0:1) dé tao ra chit trung
gian 157 (1,20 g, 1,25 mmol, higu suft 12,71%, 50% tinh khiét) dudi dang chét ran mau
den cung véi SM dugc phuc hdi (2,2 g). '"H NMR (400 MHz, CHLOROFORM-d)
ppm 2,62 (br s, 1 H) 3,15 - 3,31 (m, 2 H) 3,38 (br s, 1 H) 3,52 (br d, /~16,98 Hz, 1 H)
3,60 - 3,79 (m, 3 H) 3,82 - 3,95 (m, 1 H) 4,03 (br dd, J=14,33, 6,62 Hz, 1 H) 5,58 - 5,67
(m, 1 H) 5,68 - 5,81 (m, 1 H) 7,30 (br d, /=7,94 Hz, 2 H) 7,45 (br d, J=8,16 Hz, 2 H)
7,56 (br d, J=7,28 Hz, 1 H) 7,61 - 7,67 (m, 2 H) 7,83 (br d, /=7,50 Hz, 1 H).

Chit trung gian 158: (3Z,8R,98)-9-(4-bromophenyl)-1,6-diazabixyclo[6.2.0]dec-3-

en.

Dung dich chtra chét trung gian 157 (1,70 g, 1,78 mmol, 1,00 duong lugng)
trong CH3CN (17,00 mL) dugc thém benzenthiol (293,67 mg, 2,67 mmol, 271,92 uL,
1,50 duong luong) va Cs2COs3 (694,74 mg, 2,13 mmol, 1,20 duong luong). Sau khi
khudy & 40°C trong 16 gio, hdn hop phéan tmg dugc hoa tan trong nuée (100 mL), duge
chiét bang DCM (30 mL x 3 14n), 16p hitu co duge lam kho bang Na;SO4, sau d6 duge
cO diac dé tao ra chét can. Chét can nay duogc tinh ché br?mg séc ky cot (SiOg, ete dau

mo/etyl axetat = 1/1 dén diclometan: metanol = 10:1) dé tao ra chit trung gian 158
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(650,00 mg, 1,55 mmol, hiéu suét 87,18%, 70% tinh khiét) dudi dang diu mau den. 'H
NMR (400 MHz, CHLOROFORM-d) 8 ppm 2,42 - 2,50 (m, 1 H) 2,52 - 2,61 (m, 1 H)
2,77 - 3,10 (m, 3 H) 3,22 (br dd, /=16,22, 4,38 Hz, 1 H) 3,36 - 3,50 (m, 3 H) 3,53 - 3,69
(m, 3 H) 3,77 (br t, J=8,99 Hz, 1 H) 5,67 - 5,86 (m, 2 H) 7,21 - 7,28 (m, 2 H) 7,44 (d,
J=8,33 Hz, 2 H).

Chit trung gian 159: (3Z,8R,9S)-9-(4-bromophenyl)-N-(4-metoxyphenyl)-1,6-

diazabixyclo[6.2.0]dec-3-en-6-carboxamit.

Dung dich chta chét trung gian 158 (650,00 mg, 1,55 mmol, 1,00 duong
lugng) trong DCM (10,00 mL) dugc thém TEA (78,52 mg, 775,92 umol, 107,56 pL,
0,50 duong lugng) va sau d6 1-isoxyanato-4-metoxy-benzen (277,75 mg, 1,86 mmol,
239,44 uL, 1,20 duong lugng) dugce thém & 20°C trong khi quyén N . Hdn hop nay
duoc khudy & 20°C trong 1 gid. LCMS cho thy chit phan tmg 158 dugc tiéu thu hoan
toan, phan 16n 14 sin pham mong mubn, hdn hop phan tmg dugc hoa tan trong nuée (10
mL), dugc chiét bing DCM (5 mL x 3 14n), 16p hitu co duge 1am kho bang Na>SOq, sau
d6 dugc co dic dé tao ra chét can. Chét cin nay dugc tinh ché bing sic ky cot (SiOs,
ete dau mo/etyl axetat = 5/1 dén 1:1) dé tao ra chét trung gian 159 (560,00 mg, 1,27
mmol, hiéu sut 81,84%) du6i dang chdt rdn mau tring. 'H NMR (400 MHz,
CHLOROFORM-d) § ppm 2,37 - 2,56 (m, 1 H) 3,24 - 3,33 (m, 1 H) 3,34 - 3,41 (m, 1
H) 3,42 - 3,53 (m, 1 H) 3,54 - 3,64 (m, 2 H) 3,68 - 3,74 (m, 2 H) 3,77 (s, 3 H) 3,86 (br
dd, J=15,88, 7,28 Hz, 1 H) 4,17 (br d, J=15,44 Hz, 1 H) 5,64 (br d, J/=11,69 Hz, 1 H)
5,74 - 5,91 (m, 1 H) 6,06 (s, 1 H) 6,82 (d, /=8,82 Hz, 2 H) 7,22 (d, /=9,04 Hz, 2 H) 7,34
(d, J=8,16 Hz, 2 H) 7,48 (d, /=8,38 Hz, 2 H).

Chét trung gian160a va 160b: (3S,4R,8R,9S)-9-(4-bromophenyl)-3,4-dihydroxy-N-
(4-metoxyphenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (160a);

(3R,48S,8R,95)-9-(4-bromophenyl)-3,4-dihydroxy-N-(4-metoxyphenyl)-1,6- -
diazabixyclo[6.2.0]decan-6-carboxamit (160b).

Dung dich chtra chit trung gian 159 (500,00 mg, 1,13 mmol, 1,00 duong
luong) trong axeton (5,00 mL) va H2O (500,00 pL) duge thém NMO (198,63 mg, 1,69
mmol, 178,95 pL, 1,50 duong lugng) va OsOs (2,87 mg, 11,30 umol, 0,59 pL, 0,01
duong lugng) ¢ -78°C. Sau do, hdn hop phan ung thu dugc duoc khudy & 20°C trong
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0,5 gio. TLC cho thAy chit phan tmg dugc tidu thu hoan toan, hai san phim mong muén
dugc quan sat thdy, hdn hop phan tng duge co dic dé tao ra chit can. Chat cin nay
duoc tinh ché bang TLC diéu ché (SiO,, ete diu méd/etyl axetat). Chét trung gian 160a
(100,00 mg, 209,93 umol, hiéu suét 61,92%) thu dugc dudi dang chét rdn mau tréng
(‘"H NMR (400 MHz, CHLOROFORM-d) & ppm 2,17 - 2,37 (m, 1 H) 2,63 (br d,
J=13,16 Hz, 1 H) 2,90 (br dd, J=13,37, 8,55 Hz, 1 H) 3,23 (br d, /=15,79 Hz, 1 H) 3,39
- 3,45 (m, 1 H) 3,46 - 3,52 (m, 2 H) 3,58 (br d, J=5,26 Hz, 2 H) 3,73 - 3,83 (m, 5 H)
3,95 (brs, 1 H) 4,11 (br dd, J=15,57, 5,04 Hz, 1 H) 4,25 (br s, 1 H) 6,81 (d, J/=8,77 Hz,
2 H) 7,16 (d, J=8,77 Hz, 2 H) 7,32 (d, J=8,33 Hz, 2 H) 7,44 (d, J=8,33 Hz, 2 H) 7,92
(br s, 1 H)) va chét trung gian 160b (275,00 mg, 577,29 pmol, hiéu suat 72,98%) dudi
dang chit rén mau tring ("H NMR (400 MHz, CHLOROFORM-d) & ppm 2,27 (br s, 1
H) 2,79 (br d, /=14,03 Hz, 1 H) 2,93 - 3,05 (m, 1 H) 3,27 - 3,52 (m, 1 H) 3,45 - 3,52
(m, 3 H) 3,54 - 3,70 (m, 5 H) 3,73 - 3,82 (m, 4 H) 6,79 (d, /=9,21 Hz, 2 H) 7,21 (d,
J=8,77 Hz, 2 H) 7,25 - 7,30 (m, 1 H) 7,27 (d, J/=6,82 Hz, 1 H) 7,28 - 7,31 (m, 1 H) 7,47
(d, /~=8,33 Hz, 2 H)).

Téng hop E36: (3S,4R,8R,99)-3,4-dihydroxy-N-(4-metoxyphenyl)-9-[4-(2-
phenyletynyl)phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (E36).

Dung dich chtra chét trung gian 160a (10,00 mg, 20,99 umol, 1,00 duong luong),
etynylbenzen (6,43 mg, 62,97 umol, 6,91 uL, 3,00 dwong lugng) trong CH3CN (150,00
puL) duoc thém Cs2CO;3 (27,36 mg, 83,96 umol, 4,00 duong lugng) va Xphos Pd G3
(1,78 mg, 2,10 pmol, 0,10 duong luong) trong khi quyén N, . Hon hop nay dugce khudy
& 70°C trong 1 gio. LCMS cho thdy chat phan tmg 1 dugc tiéu thu hoan toan, phén 16n
1a san phdm mong mubn. Hn hop phan ung duge loc, banh loc duge rira bang DCM
(10 mL), dich loc dugc co6 dic dé tao ra chét can. Chét cn nay dugc tinh ché bang TLC
didu ché (SiOy, ete ddu mo/etyl axetat = 1:1) va sau d6 dugc tinh ché thém bing bang
HPLC didu ché (cot: Waters Xbridge Prep OBD C18 150*30 5u; A: nude (0,225% axit
formic) B: axetonitril) dé tao ra hop chit E36 (4,00 mg, 8,04 umol, hiéu suét 38,30%)
dudi dang chét rin mau tring. '"H NMR (400 MHz, CHLOROFORM-d) 8 ppm 2,31 -
2,44 (m, 1 H) 2,73 (br d, J=13,45 Hz, 1 H) 2,92 - 2,99 (m, 1 H) 3,33 (br d, J=15,66 Hz,
1 H) 3,57 (brt, J=7,39 Hz, 2 H) 3,70 (br d, J~4,63 Hz, 1 H) 3,75 - 3,85 (m, 4 H) 3,87 -
3,94 (m, 1 H) 4,00 (br s, 1 H) 4,16 (br d, J~16,32 Hz, 1 H) 6,83 (br d, /=8,82 Hz, 2 H)
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7,21 (br d, J=8,82 Hz, 2 H) 7,35 (br s, 3 H) 7,44 (br d, /=7,94 Hz, 2 H) 7,49 - 7,59 (m,
4 H) 7,82 (brs, 1 H).

Vi du 37 (3R,4S,8R,99)-3,4-dihydroxy-N-(4-metoxyphenyl)-9-[4-(2-phenyletynyl)
phenyl]-1,6-diazabixyclo[6.2.0]decan-6-carboxamit (“E37”).

OMe [::i];\\ 4§i|7
] Q N \\ Q
s}—NH
XPhos G3

b N
Cs2C03 ]
E—’L\_)”’OH D “"OH

H
160b

E37

Dung dich da dugc khudy chtra chét trung gian 160b (10,00 mg, 20,99 pmol,
1,00 duong luong), etynylbenzen (6,43 mg, 62,98 pmol, 6,92 pL, 3,00 duong
luong) trong CH3CN (150,00 pL) duge thém Cs2CO; (27,36 mg, 83,97 pmol, 4,00
dwong lugng) va Xphos Pd G3 (1,78 mg, 2,10 pmol, 0,10 duong lugng) trong khi quyén
N . Hon hop nay duoc khudy & 70°C trong 1 gio. LCMS cho thiy chét phan tmg 160b
dugc tiéu thu hoan toan, phan 16n 13 san phim mong mubn. Hon hop phan tmg duge
loc, banh loc dugc rira bé‘mg DCM (5 mL), dich loc dugc c6 dic dé taora chét cin. Chét
cdn nay dugc tinh ché bing TLC diéu ché (Si0», ete didu md/etyl axetat = 1:1), sau do
dugc tinh ché thém bing bing HPLC diéu ché (cot: Waters Xbridge Prep OBD C18
150%30 5u; A: nuée (0,225% axit formic) B: axetonitril) dé tao ra hop chat E37 (5,00
mg, 10,05 pmol, hi¢u suit 47,87%) dudi dang chét rén mau tring. "H NMR (400 MHz,
CHLOROFORM-d) & ppm 2,32 (br s, 1 H) 2,60 (br s, 2 H) 2,87 (br d, /=14,11 Hz, 1
H) 3,06 (dd, /=14,00, 6,95 Hz, 1 H) 3,29 - 3,48 (m, 2 H) 3,57 - 3,65 (m, 2 H) 3,71 (br
d, J=5,51 Hz, 4 H) 3,77 (s, 3 H) 3,80 - 3,84 (m, 1 H) 6,66 (br s, 1 H) 6,82 (d, /=8,82
Hz, 2 H) 7,20 - 7,26 (m, 2 H) 7,27 (s, 1 H) 7,33 - 7,43 (m, 5 H) 7,49 - 7,57 (m, 4 H).
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Vi du 38: (3R,4S,8R,9S,108)-N-(4-xyclopropoxyphenyl)-10-((dimetylamino)metyl)-
3,4-dihydroxy-9-(4-(phenyletynyl)phenyl)-1,6-diazabixyclo[6.2.0]decan-6-carboxamit
(E38)

Mt khéc, viée téng hop hop chéat E38 dugc thuc hién bang con dudng téng hop
gibng nhu téng hop hop chét E1 trong d6 chét trung gian 4b dugc st dung thay cho chét

trung gian 4a. Sau d6 1a cac budc phan Gng twong tu nhu da dugc mo ta trén day.
Do hoat tinh sinh hoc
Vi du 39: Thir nghiém va nudi cdy in vitro P. falciparum giai doan trong mau.

Céc chung P. falciparum (Dd2, 3D7, D6, K1, NF54, V1/3, HB3, 7G8, FCB va
TM90C2B) 14y tir Trung tAm tai nguyén thubc thir tham khao va nghién ctru bénh sdt
rét (Malaria Research and Reference Reagent Resource Center: MR4). Cac mau phén
1ap P. falciparum dugc duge duy tri trong mau O™ ctia ngudi trong khi quyén chtra 93%
Na, 4% CO2, 3% 02 ¢ 37°C trong mdi trudng nudi chy day du (10,4 g/L RPMI 1640,
5,94 g/L HEPES, 5 g/L albumax II, 50 mg/L hypoxantin, 2,1 g/L natri bicarbonat, 10%
huyét thanh ngudi va 43 mg /L gentamicin). Ky sinh tring dugc nudi cdy trong moi
truong cho dén khi ham lugng ky sinh trang dat tir 3% dén 8%. Ham lugng ky sinh
trung dugc x4c dinh béng cach kiém tra it nhét 500 té bao hdng ciu tlr vét méu nhudm
Giemsa. Dé sang loc hop chét, dich pha loang cta ky sinh trang & 2,0% ham luong ky
sinh tring va 2,0% ty 1€ thé tich hdng cdu duoc tao ra véi méi truong. 25 pl méi truong
dugc phan phdi vao cic dia mau den 384 18 ¢6 day trong va 100 nl mdi hop chét trong
DMSO dugc chuyén vao céc dia tht nghiém nay cung véi hop chit dbi ching
(mefloquin). Sau do, 25 pl huyén phti cta ky sinh tring trong mdi trudng dwugc phén
phéi vao cac dia thir nghiém tao ra ham luong cudi cta ky sinh tring 1a 1% va ty 1& thé
tich hdng cau cubi 1a 1%. Céc dia thir nghiém nay dugc u trong 72 git ¢ 37°C. 10 ul
thubc thr phat hién chira 10x SYBR Green I (Invitrogen; dugc cung cAp voi ndng dd
10000) trong dém ly giai (20 mM Tris-HCI, 5 mM EDTA, 0,16% (khi lugng/thé tich)
Saponin, 1,6% (thé tich/thé tich) Triton X-100) dugc phan phéi vao cac dia thit nghiém.
P& nhuom ti wu, cac dia thir nghiém nay dugc dé & nhiét do trong phong trong 24 gio
trong boéng toi. Céc dia thir nghiém nay duge doc bang guong ludng sdc 505 vai thiét

1ap kich thich 12 485 nm va birc xa 1a 530 nm trong Envision (PerkinElmer).
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Bé’mg cach thuc hién theo quy trinh dugc md ta trén day, do dugc néng do co
hiéu qua 50% (ECso : 50% effective concentration) cua cac hop chét tir E1 dén E38
chéng lai P. falciparum Dd2 va két qua duge thé hién trong Bang 4 dudi ddy dudi dang
+++ cho ECso thip hon 50 nM, ++ cho ECso tir 50 nM dén 250 nM va + cho ECso >250
nM.

Bang 4
Vi du PfDd2
(nM)

El +++ Ell ++ | E21 + E31 +
E2 +++ |BI2| ++ |E22| + |E32| +
E3 + E13| +++ |E23 ++ E33 | +++
E4 +++ El4 | +++ |E24 + E34 | +++
ES +++ E15| +++ |E25 ++ E35| +++
E6 +++ E16 + E26 | +++ |E36| ++
E7 +++ E17| +++ |E27| +++ |E37 ++
E8 ++ E18 + E28 | ++ |E38| +++
E9 +++ E19| ++ |E29| ++

E10 ++ |E20| + |[E30| +

Vi du 40: Thtt nghiém in vitro P. berghei giai doan trong gan.

Céc t& bao HepG2 (ATCC) duge duy tri trong DMEM, 10% (thé tich/ thé tich)
FBS (Sigma), va 1% (thé tich/ thé tich) khang sinh - chéng ndm trong médy 0 nudi chy
md tiéu chuén (37°C, 5% CO»). Mudi A. stephensi nhiém P. berghei (ANKA GFP-luc)
duge 14y tir phong nghién ctru con tring trung tam y té Langone, Dai hoc New York.

Dé thir nghiém, ~17500 té bao HepG2 mdi 18 duoc thém hai 14n vao dia vi chuin do
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384 15. Sau tir 18 dén 24 gidr & 37°C, mdi trudng duoc dbi va thém cac hop chét. Sau 1
gid, ky sinh tring thu dugc tir mudi méi mé duge thém vao cac dia (4000 ky sinh tring
mdi dia), cac dia nay dugc ly tim trong 10 phit & 1000 vong mdi phut. va sau d6 duge
1 & 37°C. Thé tich thir nghiém cudi 14 30 pl. Sau 48 gid Gt & 37°C, Bright-Glo (Promega)
dugc thém vao dia chira ky sinh tring trén day dé do su phat quang. Cudng d9 tin hi¢u

twrong ddi ciia mdi dia duge dénh gid bang hé thdng EnVision (PerkinElmer).
Vi du 41: Thtt nghiém in vitro P. falciparum giai doan trong gan.

Dong nudi cdy vi md hinh (MPCC: Micropatterned co-culture) 1a hé ddng nuodi
cy in vitro cac té bao gan so cip clia ngudi duge td chirc thanh cac cum va dugc bao
quanh bdi céc té bao dém hd trg. Khi duge danh gia boi cac chirc ning cu thé chinh cta
gan va su biéu hién ctia gen, cac té bao gan & dang nay duy tri kiéu hinh chtc nang cho
dén tir 4 dn 6 tudn ma khong cin l1am ting sinh. Mot cach gén gon, cac dia 96 15 duoc
phu déng nhét bing colagen typ I dudi chudt cbng (50 pg /mL) va dugc dp dung cac k¥
thuét in thach ban mém dé tao miu colagen vao mién siéu nhoé dao 500 pm lam trung
gian két dinh té bao gan chon loc. Pé tao ra MPCC, céc té bao gan so cip clia nguoi
bao quan lanh (BioreclamationIVT) dugc lam vién két bang cach ly tim & 100g trong
6 phut & 4°C, dugc danh gia kha ndng sdng bang cach dém té bao v6i Trypan blue
(thuong tir 70% dén 90%), va dugc nudi gibng trén cac dia colagen vi md hinh (mdi 1
chita ~10000 t& bao gan dugc to chirc thanh cac cum 500 uM) trong DMEM khong
chira huyét thanh vé6i 1% penicillin—streptomycin. Sau tir 2 dén 3 gid, cac té bao nay
duoc rira baing DMEM khong chira huyét thanh v6i 1% penicillin-streptomycin va dugc
thay thé bang méi truong nudi ciy té bao gan ngudi 48. Sau 24 gid nudi gidng té bao

gan, nguyén bao soi phoi chudt nhit 3T3-J2 dugc nudi gidng (7000 té bao mdi 15).

Sau 1 ngdy sau nudi gidng té bao gan, cac MPCC dugc nhiém 75000 thoa tring
(NF54) (Johns Hopkins University). Sau khi u ¢ 37°C va 5% COs trong 3 gio, céac 15
duoc rira 1 14n bang PBS, va thém céc hop chét trong tng. Cac mau nudi dugc dinh
lwong hang ngay. Cac mau dugc c¢b dinh & ngay 3,5 sau giy nhiém. DPé nhudm huynh
quang mién dich, MPCC dugc c¢b dinh bang —20°C metanol trong 10 phut & 4°C, dugc
rira 2 14n bang PBS, dugc phong bé bang 2% BSA trong PBS, dugc u véi khang thé
khang P. falciparum Hsp70 tir chudt nhit (dong 4C9, 2 pug /mL) trong 1 gid & nhiét do

trong phong. C4c miu duge rira bang PBS sau d6 dugc U v6i khing thé dé khang chudt
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thir cdp lién hop véi Alexa 488 trong 1 gidy & nhiét d6 trong phong. Céc miu duge ria
bing PBS, dugc nhudm tuong phan bang thubc nhuém ADN Hoechst 33258
(Invitrogen; 1:1000), va dugc gan 1én tAm kinh véi flomount G (Southern Biotech). Céc
hinh anh dugc chup lai trén kinh hién vi huynh quang Nikon Eclipse Ti. Puong kinh
cta ky sinh tring giai doan trong gan dang phat trién dugc do va duoc st dung dé tinh

dién tich twrong tng.
Vi du 42: Thir nghiém hoéa sinh PheRS té bao chét cia P. falciparum.

Céc trinh tu protein cta cac cu tric dudi phan tir o (PF3D7_0109800) va p
(PF3D7_1104000) cta P. falciparum PheRS té bao chit duwoc 1iy tir PlasmoDB
(http://plasmodb.org/ plasmo/). Cac trinh tu gen cla cu tric dudi phan tir o va B b
chidu dai ddy du da toi wu hoa dé biéu hién trong E. coli duge tach dong vao cac vecto
biéu hién pETM11 (khang kanamycin) va pETM20 (khang ampicillin) sit dung cac vi
trf Ncol va Kpnl va dugc dong bién nap vao té bao E. coli B834. Sy biéu hién cua
protein dugc cam dng bang cach thém 0,5 mM isopropyl B-d-1-thiogalactopyranosit
(IPTG) va céc té bao duoc phat trién cho dén khi dat dén OD600 0,6-0,8 & 37°C. Sau
khi cam (g, cac té bao dugc dé cho phat trién & 18°C trong 20 gid. Cac té bao dugc
tach bang ly tim & 5000g trong 20 phut va vién két vi khuan dugc tao huyén phu trong
dung dich dm chtda 50 mM Tris—=HCI (pH 7,5), 200 mM NaCl, 4 mM -
mercaptoetanol, 15% (thé tich/thé tich) glyxerol, 0,1 mg/mL lysozym va 1 mM
phenylmetylsulfonyl florua (PMSF). Céc té bao dugc phén giai bang séng sidu 4m va
dugc lam trong bang ly tdm & 20000g trong 1 gid. Dich ndi dugc nap 1én cot NiNTA
déng goi sin (GE Healthcare), va céc protein di bam dugc rira giai bang cach tron
gradien véi dung dich dém rtra gidi (50 mM Tris—HCI (pH 7,5), 80 mM NaCl, 4 mM f-
mercaptoetanol, 15% (thé tich/thé tich) glyxerol, 1 M imidazol). C4c ph4n doan tinh
khiét duoc g0p lai va dugc nap vao cdt heparin dé tinh ché thém. Mot 14n nita, cac
protein dd bam dugc rua giai bing cach str dung gradien ctia dung dich dém rira giai
heparin 50 mM Tris—HCI (pH 7,5), 1 M NaCl, 4 mM B-mercaptoetanol, 15% (thé
tich/thé tich) glyxerol). Cac phan doan tinh khiét dugc gdp lai mot 14n nita va dugc tham
tach qua dém trong dung dich dém chtra 50 mM Tris-HCI (pH 7,5), 200 mM NacCl, 4
mM B-mercaptoetanol, 1 mM DTT va 0,5 mM EDTA. TEV proteaza (proteaza:protein

theo ty 1€ 1:50) dugc thém vao mau protein va i & 20°C trong 24 gid dé loai bo duoi
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polyhistidin. Protein dugc tinh ché thém bang sic ky loc gel trén cot GE HiLoad 60/600
Superdex trong 50 mM Tris—HCI (pH 7,5), 200 mM NaCl, 4 mM B-mercaptoetanol, 1
mM MgCl,. Protein d3 dugc rira giai (heterodime cta P. falciparum cPheRS) dugc thu,
duoc danh gia do tinh khiét bang SDS-PAGE va dugc bao quan & —80°C.

tRNAPhe ma hoa trong nhén tir P. falciparum dugc tdng hop bang cach sir dung
phuong phap phién ma in vitro nhu dugc md ta trong Nature 538, 344-349 (20 October
2016) doi:10,1038/nature19804. Céc thir nghiém aminoaxyl héa va e ché enzym cho
P. falciparum PheRS phan bao tan duogc thuc hién nhu duge md ta trong Biochem. J.
465, 459-469 (2015). Thi nghiém enzym dugc thuc hi¢n trong dém chtra 30 mM
HEPES (pH 7,5), 150 mM NaCl, 30 mM KCI, 50 mM MgCI2, 1 mM DTT, 100 uM
ATP, 100 uM L-phenylalanin, 15 pM P. falciparum tRNAPhe, 2 U /mL E. coli
pyrophosphataza v6 co (NEB) va 500 nM P. falciparum PheRS tai t6 hop & 3°C. Céc
phan tng duoc dimg lai & cac thoi diém khac nhau bing cach thém 40 mM EDTA va
sau d6 chuyén vao d4. Protein gin maltoza ti t6 hop duoc sir dung lam ddi ching am
tinh. Thtr nghiém &c ché cPheRS dugc thuc hién bang cach st dung céac ndng d6 cta
chét tc ché 12 0,01 nM, 0,1 nM, 1 nM, 10 nM, 100 nM, 1 uM, 5 uM va 10 uM cho céac
chét gén manh va 1 nM, 10 nM, 100 nM, 1 pM, 10 pM, 100 uM va 500 uM cho cac
chét gin yéu hon trong dung dich dém thir nghiém. Thir nghiém enzym va thit nhiém

ttc ché dugc thuc hién 2 lan gé)m ba ban sao.
Vi du 43: Thir nghiém gay doc té bao trén té bao dong vt c6 vu.

Té bao dong vat c6 va (HepG2, A549, va HEK?293) dugc thu tt ATCC va dugc
nudi cy theo cac thong thudng trong DMEM véi 10% FBS va 1% (thé tich/thé tich)
khang sinh - chéng ndm. Dbi véi thir nghiém gy doc, 1 x 106 t& bao dwgc nudi gidng
vao dia 384 15 1 ngay trude khi xi Iy bang hop chét. Cac té bao dugc xir Iy véi lidu ting
dan ctia hop chét trong 72 gid, va kha ning song dugc do bang cach sir dung Cell-Titer
Glo (Promega). T4t ca cac dong té bao dugc kiém tra xem c6 tap nhiém Mycoplasma
bang cach st dung kit phat hién mycoplasma thong dung (ATCC: Universal

mycoplasma Detection Kit).
Vi du 44: Thtt ngiém in vitro ADME/PK va thtr nghiém an toan.

Céac thtr nghiém dénh gia in vitro (su lién két cua protein, sy on dinh cia vi lap
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thé, su dn dinh té bao gan, su e ché P450 sic t6 té bao (CYP : cytochrome P450), va
tinh tan trong nuéc) duoc thuc hién theo cic k§ thuat tiéu chudn cong nghiép. Cac
nghién ctru vé su tre ché kénh ion dugc thuc hién béng cach dung hé théng Q-Patch st

dung cac k¥ thuit tiéu chuén.
Vi du 45: Thtr nghi€m in vivo P. berghei giai doan trong mau.

Céc con chudt nhit CD-1 (n = 4 cho mdi nhém thtr nghiém; con cai; 67 tudn
tudi; 20-24 g, Charles River) duoc giy nhiém vao trong tinh mach véi khoang 1 x 10°
ky sinh tring P. berghei (ANKA GFP-luc) giai doan trong mau 24 gi¢ trudc khi didu
tri va cac hop chit dugc st dung qua duong miéng (6 0 gidy). Ham lugng ky sinh trung
dugc theo doi bang hé thdng chup anh in vivo (IVIS SpectrumCT, PerkinElmer) dé c6
duoc tin hiéu phat quang sinh hoc (150 mg kg™! luciferin dugc tiém vao mang bung
khoang 10 phut trude khi chup anh). Ngoai ra, cic mau vét mau duge thu dinh ky tir
mdi con chudt nhit, dugc nhudém b%lng Giemsa, va dugc quan sat dudi kinh hién vi dé
phat hién bang truc quan ham luong ky sinh trung trong mau. Céc con chudt nhit voi

ham lugng ky sinh trung vuot qua 25% dugce gay ché nhan dao.
Vi du 46: Thir nghiém phong nglra hdu qud in vivo do P. berghei.

Céac con chudt nhit CD-1 (n = 4 cho mdi nhém thir nghiém; con céi; 67 tudn
tudi; 2024 g, Charles River) dugc gy nhiém vao trong tinh mach v¢i khoang 1 x 10
thoa trung P. berghei (ANKA GFP-luc) méi duge cit ra tir mudi A. stephensi. Ngay sau
khi gay nhiém, c4c con chudt nhét ndy duoc didu tri bing cac liéu duy nhat ctia hop
chét; sy gdy nhiém dugc theo di nhu dugc md ta trong thir nghiém P. berghei giai doan
ndi hdng cau. Pbi v6i cac thi nghiém thdi gian, thoi gian didu tri bang hop chit (liéu
dung trong miéng duy nhét 10 mg kg™") 1a giao dong tr 5 ngay trude khi gy nhiém dén
2 ngay sau khi gdy nhiém.

Vi du 47: Thir nghiém in vivo P. berghei giai doan lay truyén.

Céac con chudt nhit CD-1 (z = 3 cho mdi nhém thir nghiém; con cai; 6-7 tudn
tudi; 21-24 g, Charles River) dugc gay nhiém v6i P. berghei (ANKA GFP-luc) trong
96 gidy trude khi didu tri bang chét din hodc hop chét (ngay 0). O ngay 2, mudi cai 4.
stephensi dugc @ cho dbt chudt trong 20 phat. Sau 1 tudn (ngdy 9), trung trang clia
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mudi dugec md ra va kén hop tir dwoc dém duéi kinh hién vi (d6 phong dai 12,5 ).
Vi du 48: Thtt nghiém in vivo P. falciparum giai doan trong mau.

P. falciparum (3D7THLH/BRD) da thich nghi in vivo dugc chon nhu dugc mo ta
trong PLoS One 3, 2252 (2008). M4t céach ngén gon, cac con chudt nhit NSG (n =2
cho mdi nhém thir nghiém; con céi; 4-5 tudn tudi; 19-21 g; The Jackson Laboratory)
duoc tiém hang ngdy vao trong mang bung véi 1 ml té bao hdéng cdu cua ngudi (O,
50% ty 16 thé tich hdng cAu, 50% RPMI 1640 v&i 5% albumax) dé tao ra chudt nhét véi
té bao hdng ciu tuan hoan twong thich v6i ngudi (huRBC NSG). Khoang 2 x 107 P.
falciparum 3DTHLH/BRD giai doan trong mau (FASEB J. 25, 3583-3593 (2011)) dugc
gy nhiém trong tinh mach cho chudt nhét huRBC NSG va ham luong ky sinh tring
>1% dat dwoc sau 5 tudn gy nhidm. Sau 3 1in cdy chuyén in vivo, ky sinh tring dugc
lam d6ng lanh va dugc st dung cho thir nghiém. Khoang 48 gid sau gy nhiém véi 1 x
107 P. falciparum 3DTHLH/BRD giai doan trong mau, ham lugng ky sinh trung trung
binh 12 khoang 0,4%. Chudt nhit huRBC NSG duoc diéu tri qua dudng miéng véi liéu
duy nhét ctia hop chét va ham lugng ky sinh tring dugc theo ddi trong 30 ngdy bang
VIS d thu dugc tin hiéu phat quang sinh hoc (150 mg kg—1 luciferin dugc tiém vao
mang bung khoang 10 phut trudce khi chup anh).

Vi du 49: Thit nghiém in vivo P. falciparum giai doan lay truyén.

Cac con chuot nhit huRB CNSG (n=2 cho mdi nhom thtr nghiém; con cai; 4-5
tudn tudi; 1820 g; Jackson Laboratory) dwgc gdy nhiém véi P. falciparum
3D7HLH/BRD giai doan trong méu trong 2 tuin dé cho phép su phat trién cia té bao
me giao tir trudng thanh. Sau do, chudt nhit dugc diéu tri bing lidu ding qua dudong
miéng duy nhét ctia hop chét. Cac miu mau dugce thu trong 11 ngay. Dé phét hién phan
tlr c4c giai doan cua ky sinh tring, 40 pl méau thu dugce tir cac con chudt nhit d6i ching
va chudt nhit duoc diéu tri. Mot cach ngén gon, ARN téng sb duogc phan 1ap tr céc mau
mau bang cach sir dung RNeasy Plus Kit vé6i cac cot khir ADN bd gen (Qiagen). Viée
tdng hop cADN mach dAu tién duoc thuc hién tir ARN da chiét bang cach str dung hé
thdng téng hop mach dau tién SuperScript 1T (Life Technologies). Céc giai doan cua
ky sinh trung dugc dinh luong bang cach sir dung thir nghiém qRT-PCR dac trung giai
doan nhu dugc md ta trong Sci. Transl. Med. 6, 244re5 (2014). Cac mdi dugce thiét ké
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d8 do mirc san phdm phién ma ctia PF3D7 0501300 (ky sinh tring giai doan vong),
PF3D7 1477700 (t& bao me giao ti chua truéng thanh) va PF3D7_1031000 (té bao me
giao tir trudng thanh). Cac mdi cho san phdm phién mi cia PF3D7 1120200 (P.
falciparum UCE) duge sir dung 1am chi thi cho sy biéu hién co ban ctia ky sinh tring.
Thir nghiém nay dugc thuc hién bang cach sir dung cADN trong tdng thé tich phan tmg
20 pl, chira cac mdi cho mbi gen & ndng d6 cubi 1a 250 nM. Viée khuéch dai dugc thuc
hién trén may qRT-PCR Viia7 (Life Technologies) st dung SYBR Green Master Mix
(Applied Biosystems) v6i didu kién phan tng nhu sau: 1 chu ky x 10 phat & 95°C va
40 chu ky x 1 gidy & 95°C va 20 gidy & 60°C. Mbi mau cADN duogc chay 3 1an va gia
tri Ct trung binh dugc st dung cho phan tich. Céc gia tri Ct thu dugc trén dbi chirng am
tinh cho mdi chi thi dugc xem 13 4m tinh véi sy ¢d mit ctia cic san phém phién ma cu
thé. Cac miu mau tir mdi chudt nhit truée khi nhidm ky sinh tring ciing duoc kiém tra
cho “su nhidu nén” biang cach sir dung ciing bé mdi. Khong c6 sy khuéch dai duge phat

hién tir cc mau bét ky.
Vi du 50: Thit nghi€ém in vivo P. falciparum giai doan trong gan.

Céc con chudt nhit FRG bi bat hoat C57BL/6 (duoc phuc hoi quén thé boi nguoi,
>70%) (huHep FRG bit hoat; » = 2 cho mdi nhém thir nghiém; con céi; 5,5-6 thang
tudi; 19-21 g; Yecuris) duoc gdy nhiém vao trong tinh mach véi khoang 1 x 10° thoa
trang P. falciparum (NF54HT-GFP-luc) va hop chit duge sir dung vdi lidu ding qua
dudong miéng duy nhit 10 mg kg™ mét ngay sau khi giy nhiém. Su gy nhiém dugc
theo doi hang ngay bing IVIS. Sau 5 ngay gy nhidm, bit diu dua vao hang ngay té
bao bach cau ciia ngudi (0,4 ml, OF, 50% ty 1¢ thé tich hdng cau, 50% RPMI 1640 véi
5% albumax). Sau 7 ngay gy nhiém, thu cdc mau méu (40 ul) dé phan tich gPCR. Dé
phat hién phan tir ky sinh trung giai doan trong mau, 40 pl méu thu dugc tir chudt nhit
d6i chimg va chudt nhit dugc diéu tri. Mot cach ngin gon, ARN tong s6 duoc phén 1ap
tir cdc miu mau bang cach sir dung RNeasy Plus Kit véi cac cot khit ADN bo gen
(Qiagen). Viéc tong hop cADN mach dAu tién duoc thuc hién tir ARN da chiét bang
cach str dung hé théng téng hop mach dau tién SuperScript III (Life Technologies). Su
c6 miit cia ky sinh tring giai doan trong méau dugc dinh luong bang cach st dung thir
nghiém qRT-PCR dic trung giai doan cao nhu dugec mo ta trong PLOS Comput. Biol.
9, 1003392 (2013). Cac mdi dugc thiét ké d& do mic san phim phién ma cla
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PF3D7 1120200 (P. falciparum UCE). Thir nghiém nay dugc thuc hién bang cach st
dung cADN trong tong thé tich phan tmg 20 ul chira cac mdi cho mdi gen & ndng do
cubi 1a 250 nM. Viéc khuéch dai duoc thuc hién trén may qRT-PCR Viia7 (Life
Technologies) sit dung SYBR Green Master Mix (Applied Biosystems) va didu kién
phan ing nhu sau: 1 chu ky x 10 phat ¢ 95°C va 40 chu ky x1 gidy & 95°C va 20 gidy
& 60°C. Mdi miu cADN duogc chay 3 14n va gi tri Ct trung binh dugc st dung cho phan
tich. Cac gia tri Ct thu dugc trén d6i chimg am cho mdi chi thi dwgc xem 13 4m tinh véi
su ¢6 mét cia cac san phérn phién ma cu thé. Cac mAu mau tir mdi con chudt nhét cling
duoc kiém tra sy nhifu nén st dung cling bo mdi trude khi tiém ky sinh tring. Khong

¢6 su khuéch dai duogc phét hién tir cic mau bét ky.
Vi du 51: Tht nghiém in vivo C. parvum.

M hinh chudt nhit NOD SCID gamma nhiém C. parvum man tinh khong cd
triéu chirng dugc st dung dé kiém tra hidu qua in vivo ciia hop chét. Céc con chudt nhit
NOD SCID gamma duoc gy nhiém véi ~1 x 10° kén hop tt bang 6ng thong qua miéng
5-7 ngy sau cai sita. Cac con bi nhiém b4t d4u phat tan kén hop tir trong phan sau 1
tudn gy nhiém, ma duge do bang PCR dinh luwong (qPCR). Dya trén thit nghiém véi
d6i chirng duong tinh 13 hop chét paromomycin, can 4 con chudt nhét tir mdi nhém thix
nghiém dé dat 80% nang luong dé phat hién sy gidm 80% phét tén ky sinh tring sau 4
ngay su dung hop chét 1am thudc. Ngoai cac nhém theo ché @6 thudc thir nghiém, mdi
thi nghiém con bao gdm cac nhém d6i chimg 4m tinh bd sung (ding qua 6ng thong chat
mang DMSO/metylxelulaza) va d6i ching duwong tinh bd sung (paromomycin 2000
mg/kg ding 1 14n mdi ngay). Chuot nhit dugc giy nhidm tai thoi diém 5-7 ngay sau cai
sita (ngay 6), su nhiém bénh dugc xac nhén 1 tuan sau d6 (ngay 0), va cc hop chét thir
nghiém dugc dung theo lidu bang dng théng qua miéng & céc ngay 1 dén ngay 4. Téan
suét dung thubc nhu d3 duoc chi dinh. Hidu qua diu tri dugc danh gia béng cach do su
phat tan kén hop tir trong phéan bing qPCR & ngay 5.

Vi du 52: Tht nghiém ECs in vitro C. parvum.

Té bao ung thu tuyén van hdi manh trang ctia ngudi (HCT-8) thu duge tir ATCC
va duoc duy tri trong binh nudi cdy md T-75 véi moi truong RPMI 1640 véi HEPES,
natri pyruvat (1 mM), va L-glutamin (ATCC) dugc bd sung 10% huyét thanh ngua
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(ATCC) va 120 U/ml penicillin va 120 pg/ml streptomycin. Cac té bao duoc dua vao
céc dia c6 18 micro, 384 15, da xir Iy nudi cdy md, c6 thanh den va day trong (BD Falcon)
v&i mat do 8850 t& bao/1d va dugce dé cho phat trién dén hoi luu. Sau do cac té bao nay
duge gay nhiém véi 5,5 x 103 kén hop t& C. parvum da dugc giy man cam so bd
(Bunchgrass Farms, Deary, ID) lo lting trong moi trudng gdy nhiém (RPMI 1640 khong
c6 huyét thanh ngwa). Cac kén hop tir d3 duge gdy man cam so bd dé thoat nang bang
cach thuc hién theo quy trinh da dugc mé ta trude d6 (J. Eukaryot. Microbiol. 46:56S—
57S). Mot cach ngin gon, kén hop tir duge xur Iy bang 10 mM HCI trong 10 phut &
37°C, duogc ly tdm, va dugce xu ly bang 2 mM dung dich chira natri taurocholat (Sigma-
Aldrich) trong nuéc mubi dém phosphat (PBS : phosphat-buffered saline) véi Ca** va
Mg?*. Huyén phu duoc 1 trong 10 phit & 16°C va sau d6 dugc pha loang trong moi
trudng gay nhim va dugc thém vao mbi 18. Céc té bao bi nhiém dugc u & 37°C trong
3 gid, tai thoi diém mot thé tich twong dwong clia moi trudng phat trién chtra 20% huyét
thanh ngua (ndng d6 huyét thanh tdng 12 10%). Cac hop chét duge pha lodng va dugc
thit nghiém véi cac lidu ¢b dinh 12 0,12, 0,37, 1,1, 3,3, va 10 uM (mdi ndng d9, n =14)
dé tao ra cac duong cong ctia ECso. Trong truomg hop cac duong cong ECso cubi cing,
3 16 dugc dé khong gay nhiém nhung dugc xtt ly véi tiing ndng dd twong ung clia hop
chit d& danh gia sy nhudm mau nén. Tat ca cac dudng cong dugc tao ra bang céch sir
dung cdng thirc log[chét trc ché] so véi cong thirc dd dbc dap ung _ bién thién trong

GraphPad Prism (cong thirc 3), véi su rang budc dudi cung dugce dat bang 0.

Bing cach thuc hién theo quy trinh da dugc mo ta trén déy, do dugc ndng do cb
hiéu qua 50% (ECso) ctia cac hop chét c6 cong thirc (I) chdng lai C. parvum va két qua
duoc thé hién trong Bang 5 dudi day.

Bang 5
Hop chit ECso (nM)
E26 98
E27 134
El5 33
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E36 6
E6 95
E4 68

Cac phuong 4n khac

Cac phin mo ta trong ting va moi patent, don sng ché, va tai lidu cong bd da
trich din dugc dwa vao diy bang cach vién din toan bo ndi dung ctia chiing. Ban md ta
cia Cong bd don US s6 2016/0289235 ciing duge dua vao bang cach vién din. Theo
cac phuong an cu thé, hop chét theo sang ché khong phai 12 hop chét duoc mb ta trong
Bang 1 ctia Cong bd don US 56 2016/0289235.

Mic du sang ché dé xuét cac phuong 4n cu thé, nhung nén hiéu 1 né c6 thé c6
cac cai bién khéc va, noi chung, sang ché nay nhim muc dich bao gdm cac bién dbi, sir
dung hoic diéu chinh bét ky sau day, cac nguyén téc dugc md ta & ddy va bao gom ca
sai s6 tir sang ché dén thuc tién thong thuong hogc da biét trong linh vuc k§y thuat clia

sang ché nay va c6 thé duge ap dung cho cac dau hiéu co ban da néu trude do.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc (I):

R NH
% Zg I
\K “ 7/ . M

R3 R5

Ri tuy y 12 aryl hodc heteroaryl dugc thé;
R, tuy y 1a alkoxy, xycloalkoxy hodc heteroxyclyl dugc thé;
R3 1a hydro, hodc —-CH>—X;

R4 va Rs doc 1ap 1a hydro, —X, hodc —CH>—X, R4 va Rs ¢6 thé cing nhau tao
thanh vong dung hgp 5 hodc 6 canh, va it nhit mot trong sé R4 va Rs khong phai 14
hydro;

Rg va R7 doc 14p 1a hydro hodc R; va
mdi 14n xuit hién, z; dén zg doc 1ap dugc chon tir CH hodc N; trong do

mdi 14n xuét hién, —X doc 1ap duoc chon tir —OH, —OR, —S(O)R, —S(O)2R, —
N(R)-S(O)2R, —S(0)2-N(R)(R), -S(0)-NHR, -N(R)-C(O)-R, -NH> hogc -N(R)(R);

va
R doc 1ap 1a C1-Cra alkyl dwoc thé tiry ¥ mdi 14n xudt hién;
hodc mudi dugc dung cta né,

2. Hop chét theo diém 1 c¢6 cong thue (11):
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Ro
R o
N NH
\/N R7
///%“DS R4
N
|§3 R6 R5
3. Hop chat theo diém 1 hoic diém 2 trong d6 Ry 12 hydro.
4. Hop chét theo diém 1 c¢6 cong thirc (ITb):
Ro

R1

/

5. Hop chit theo diém 1 c6 cong thic (Ila):

Ro
X
— N
,//’I/ :3\
0, R4
N
R3 R6 R5
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6. Hop chét theo diém bt ky trong cac diém tir 1 dén 5, trong d6 R4 va Rs 1a cing nhém
chtrec dugc chon tir —X hodac —CH>—X.

7. Hop chét theo diém bét ky trong cac diém tir 1 dén 5, trong d6 Rs 1a hydro va R4 1a —
X, hodc —(CH2)—X.

8. Hop chit theo diém bat ky trong céc diém tir 1 dén 5, trong d6 R4 12 hydro va Rs 1a -
X, hoac —(CHz)-X.

9. Hop chit theo diém bat ky trong cac diém tir 6 dén 8, trong d6 —X trong nhém —X
hoiic —(CH2)-X ctia R4 ho#ic Rs 18 —OH, —-NH>, hodc -N(R)(R).

10. Hop chét theo diém bat ky trong cac diém tir 1 dén 5, trong d6 Ra va Rs doc lap
dugc chon tir -OH va —OR va R4 va Rs cung nhau tao thanh vong dung hgp 6 canh.

11. Hop chét theo diém bét ky trong céc didm tr 1 dén 10, trong d6 Re 1a Cis

hydrocacbon mach théng hodc mach nhéanh.

12. Hop chét theo diém bét ky trong céc diém tir 1 dén 11, trong d6 Ry 1a Ce aryl hodc
heteroaryl dugc thé tuy ¥.

13. Hop chét theo diém bét ky trong cac diém tir 1 dén 12, trong d6 R, 1a Ci4 alkoxy
mach thing hodc mach nhanh.

14. Hop chét theo diém bat ky trong cac diém tir 1 dén 12, trong d6 R 1a Ci4 alkoxy
mach thing hoic mach nhénh dugc thé bang mot hodc nhiéu F.

15. Hop chét co6 cong thirc (I11):

(I1T)

-172-



39537

trong d6 lién két “nét dut” c6 thé 1a lién két don hodc lién két doi;

R, tiy ¥ 1a aryl hodic heteroaryl dugc thé;

Ry tuy y 1a alkoxy, xycloalkoxy hodc heteroxyclyl dugc thé;

R3 1a hydro hodc -CH>—X;

R¢ va R7 ddc 1ap 1a hydro hodc R; va

mdi 14n xut hién, tir z1 dén zg doc 1ap duogc chon tir CH hoac N; trong do:

mdi 14n xudt hién, —X doc 1ap dugc chon tir -OH, —OR, —S(O)R, —S(O):R, —
N(R)-S(0)2R, —S(0)2-N(R)(R), -S(0),-NHR, -N(R)-C(O)-R hogc ~-N(R)(R); va

mdi 14n xuét hién, R doc lap 1a Ci-Cr2 alkyl;

v6i didu kién 12 trong truomg hop Re 12 hydro, thi R3 1a -CH-N(R)(R) va lién

két “nét dit” néu trén 1a lién két doi;
hodc muoi dugc dung cua no.

16. Hop chét theo diém 15 c6 cong thirc (IV):

R1

/

(Iv)

17. Hop chét theo diém 1 hoic diém 15, trong d6 hop chét néu trén dugc chon tr nhém

bao gdm céc hop chét ¢6 cong thirc
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N—
. /
)
OMe
=N OMe
) :
0 N
N 0
>\—NH
%, ‘\\\"“N
HO—s N OH
OH
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O OMe O OMe
\ O N\ O
Q Q
e
/’,' ‘\‘\_N ., ~
RL}OH D\' "OH
OH ; OH : VA

O o—<

AN

Q
QL
\r\l \\\\\.[;L;)"WUOH
/ —

o

H ; hodc
muoi dugc dung cia nd.

18. Dugc phim chtra ta duge duoc dung va hop chét trong diém bat ky trong cac diém
tr 1 dén 17.

19. Hop chét theo diém 1, trong d6 hop chit néu trén c¢6 cong thic:

A\ 0
o
N
N
7 OH

hodc mudi duge dung cia no.

20. Hop chét theo diém 19, trong d6 hop chét néu trén c6 cong thic:

A\ 0
o3
N
B o
7 OH
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21. Duoc phdm theo diém 18, trong d6 hop chit néu trén c6 cong thirc:

hodc mudi dugc dung cia nd.

22. Duogc phim theo diém 21, trong d6 hop chét néu trén c6 cong thic:

) {
AN
0,
., ~N
VA o
/
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