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(57) Séang ché dé cap dén hop chat 2,3-dihydro-1H-indol nhét dinh va dugc phim chuta
hop chat nay. Hop chat nay 1a hitu dung dé diéu tri cac bénh ung thu, cu thé hon 1a dé diéu
tri bénh ung thu dugc chon tor nhém bao gém u hic sic td, bénh bach ciu cép dong tuy,
bénh bach cAu lympho bao man tinh, bénh ung thu dai truc trang, bénh ung thu vii, bénh
ung thu phoi, bénh ung thu budng trimg, caxinom vi trimg, caxinom mang bung nguyén
phat, bénh ung thu ¢o, bénh ung thu da day, bénh ung thu gan, bénh ung thu tuyén tuy,
bénh ung thu tuyén giap, u than kinh dém, u lympho phi Hodgkin, va u lympho Hodgkin.
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Linh vwe k§ thuét dwoe dé cip

Séang ché d& cap dén cac hop chét 2,3-dihydro-1H-indol ma trc ché su chuyén
héa tryptophan thanh kynurenin, mot s6 hop chit nhét dinh trong s6 céc hop chét nay
d3 dwoc x4c nhan 13 gin két v6i indolamin 2,3-dioxygeﬁaza (IDO1). Sang ché con d&
cap dén cac duoc phdm chira cac hop chét nay. Cac hop chit nay 13 hitu dung dé diéu
tri c4c réi loan sinh 1y, cu thé hon 13 dé diéu tri bénh ung thu nhu u hic sic t; bénh
bach ciu cép dong tiy, bénh bach ciu lympho bao man tinh, bénh ung thur dai truc
trang, caxinom té bao than, bénh ung thu v, bénh ung thw phéi, bénh ung thu budng
trimg, caxinom voi trimg, caxinom mang bung nguyén phat, bénh ung thw ¢d, bénh
ung thu da day, bénh ung thu gan, bénh ung thu tuyén tuy, bénh ung thu tuyén giap,
u thén kinh dém, u lympho phi Hodgkin, va u lympho Hodgkin.

Tinh trang k§ thuit ciia sang ché

Tryptophan 14 axit amin thiét yéu can thiét cho quy trinh sinh téng hop protein,
su phat trién té bao, sy san sinh céc chit chuyén hoéa c6 hoat tinh hoat dong than kinh
nhu serotonin (5-hydroxytryptamin), melatonin, va co-enzym nicotinamit adenin
dinucleotit (NAD). Tryptophan dugc chuyén héa bing indolamin 2,3-dioxygenaza
(IDO1), 1a enzym phu thudc heme ma xtc tac budc han ché tbc d6 va diu tién trong
quy trinh chuyén héa tryptophan thanh N-formyl-kynurenin, chét nay sau d6 duoc
deformyl hoa dé tao ra kynurenin. Trong qué trinh nhiém, sy biéu hién cia IDOI1
dwoc cam Gmg bdi interferon gamma dé 1am suy giam mét cach cuc bo tryptophan, 13
chét trc ché su phat trién ciia cAc tc nhan gdy bénh ndi bao phu thude tryptophan nhu
Chlamydia trachomatis, Toxoplasma gondii, va cac virut. Ngoai ra, IDO1 con dong
vai trd quan trong trong viéc ngin ngilra sw ton hai do oxy héa & cac té bao, ngin ngira
mdt sb bénh ly thin kinh, diéu hoa hé mién dich, va ngin ngilra bénh ung thu. Mic du
hoat tinh IDO1 13 yéu té mau chdt ctia dap tng mién dich ddi véi cc tac nhan gay
bénh, nhung hoat tinh kéo dai lai dan dén su suy giam tryptophan ngoai bao dong
thoi 1am san sinh kynurenin, ca hai diéu nay déu lam @c ché mién dich. Sw biéu hién
IDO1 & bénh ung thur d3 dugc ghi nhan rd rang va xay ra trong ca truomg hop hoat

héa ndi tai sy biéu hién gen IDO1 va/hoic trong trudng hop hoat héa truc IFN-y-dén-
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IDO1, 14 két qua ctia sy hoat héa té bao mién dich. Ngoai ra, céc t& bao mién dich
bam sinh nhu cac té bao tua, cic bach cdu don nhan va cac dai thuc bao, ma duoc
tuyén mo dén céc vi tri viém va vi méi tredong khéi u, 14 tre ché mién dich khi ching
biéu hién IDO1. Viéc lam suy giam tryptophan phu thugc IDO1 cling véi viée san
sinh kynurenin d& duoc cho 14 ¢6 lién quan dén viée tc ché su hoat héa va su ting
sinh t& bao T va trc ché chirc ning té bio NK. Hon nita, viée 1am suy giam tryptophan
va viéc san xudt kynurenin con 13 yéu t6 méu chdt ddi véi su tao thanh cac té bao T
didu hoa (regulatory T cells - Treg) va céc té bao e ché c6 ngudn gbe tir tity (myeloid-
derived suppressor cells - MDSCs), cic té bao nay c6 tic dung 1am giam sy hoat hoa
té bao mién dich. Céc co ché e ché mién dich phu thude IDO1 nay 14 céc yéu t6 cho

phép khdi u tranh dwoc hé mién dich.

Cac chét tic ché san sinh kynurenin tiém ning théng qua su Ge ché IDO1 da
duoc biét dén trong linh vuc nay. Xem, vi du, WO2010005958, W02012142237 va
W02014150646 va Journal of Medicinal Chemistry (2016), 59(1), 419-430. Cac hop
chét 2,3-dihydro-1H-indol nhét dinh da dwoc biét dén trong linh vuc nay. Xem, vi du,
céc s6 ding ky CAS 1359420-19-1, 1358912-57-8, 1358648-68-6, 1357815-05-4,
1359035-89-4, va 1359002-77-9.

C6 nhu cdu vé cac chit diéu tri ung thu méi. Cu thé 13, cin c6 phuong phép
diéu tri bénh ung thu méi d6i véi bénh u hic sic t6; bénh bach cau cip dong tiy, bénh
bach ciu lympho bao man tinh, bénh ung thu dai truc tring, caxinom t€ bao than,
bénh ung thw vii, bénh ung thu phdi, bénh ung thu budng tring, caxinom voi trimg,
caxinom mang bung nguyén phat, bénh ung thu ¢b, bénh ung thw da day, bénh ung
thu gan, bénh ung thu tuyén tuy, bénh ung thu tuyén giap, u than kinh dém, u lympho
phi Hodgkin, va u lympho Hodgkin. Ciing can cung cip céc chét tic ché san sinh
kynurenin khac hitu dung trong didu tri bénh ung thu. TSt hon néu céc hop chét nhur
vay c6 céc dic tinh dé c6 thé dinh lidu t6i wu cin thiét d e ché t6i da su phat trién
cta céc té bao khéi u trong khi c6 do dung nap chép nhén duge dbi voi bénh nhén.
Tt hon néu cac hop chat nhu vy ciing c6 tinh sinh kha dung khi ding qua dudng
miéng. Tt hon néu céc hop chat nhur vay con c6 kha ning vuot qua hang rao miu

ndo va do do tiép xtc dugc véi ndo. Tot hon néu céc hgp chat nhu vay con c¢6 kha
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nang khic phuc dwoc mot cach tiém ning tinh khing lai céc chét e ché kynurenin
hién c6 bang cach c6 co ché tac dung khéc.
Ban chét ky thudt ciia sang ché

Sang ché dé xuét cac hop chat 2,3-dihydro-1H-indol nhét dinh ma 12 c4c chét
trc ché su san sinh kynurenin. Chuyén gia trong trong linh vuc ndy s& hiéu 13 ring
céc chét tc ché sy san sinh kynurenin c6 thé ¢6 tinh hitu dung trén lam sang dudi
dang tac nhan don 1é hoic dudi dang két hop véi cac tac nhan chdng ung thu khac dé
didu tri c4c loai bénh ung thu khéc nhau va cu thé 13 u hic sic t8; bénh bach ciu cip
dong tuy, bénh bach cau lympho bao man tinh, bénh ung thu dai truc trang, caxinom
té bao than, bénh ung thu vi, bénh ung thr phdi, bénh ung thu budng trimg, caxinom
voi tritg, caxinom mang bung nguyén phat, bénh ung thu ¢, bénh ung thu da day,
bénh ung thu gan, bénh ung thu tuyén tuy, bénh ung thu tuyén giap, u thin kinh dém,
u lympho phi Hodgkin, va u lympho Hodgkin.

Sang ché ciing d& xuat hop chét c6 cong thc:

R2a
R1c O R2

R1b
N
H

R1a N
R3a

trong do:
R1lala hydro, metyl, etenyl, xyano, flo, clo, flometyl, hodc diflomety];
R1b 1a hydro, flo, hodc clo;
R1c 1a hydro, hydroxy, flo, benzyloxy, hoac hydroxyetylamino;
R2 14 hydro hoac metyl;
R2a 1a hydro hodc metyl; va
R3a 1a tetrahydropyranyl.

Sang ché dé xuét hop chit ¢ cong thic:
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o

Sang ché ciing d& xuét hop chit c6 cong thiic:
0 H
OO
H
F N
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Sang ché ciing d& xuét hop chét c6 cong thirc:
0]
H
F N
o

Sang ché con d& xudt hop chit ma 1a 4-flo-N-{(1R)-1-[1-(tetrahydro-2H-
pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl}benzamit. Tt hon 13 hop chit
nay 13  4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]etyl}benzamit dudi dang tinh thé. TSt hon 13, hop chit nay 14 4-flo-N-
{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]etyl}benzamit dang tinh thé dugc dic trung béang nhidu xa db bot tia X (ngudn birc
xa Cu, A-1,54060 A) chira it nhat mot dinh & 17,38° két hop v6i mot hodc nhiéu dinh
duoc chon tir nhém bao gé)m 12,51°, 15,65°, 16,37°, 17,56°, 21,48° va 25,23° (20+
0,2°).

Sang ché con dé xuat chat trung gian hodc mudi ctia nd cé cong thirc:

N
s

hitu dung trong phuong phép tao ra cac hop chat nhit dinh theo sang ché.
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Sang ché con dé xuat chat trung gian hodc mudi cia n6 c6 cong thirc:

hitu dung trong phwong phép tao ra céc hop chat nhit dinh theo sang ché.

Sang ché con dé xuat chat trung gian hodc mudi cta n6 c6 cong thic:

N
el

hiru dung trong phuong phép tao ra céc hop chat nhat dinh theo sang ché.

Sang ché con dé xudt chat trung gian c6 cong thic:

o)
N
: N
F H

hiru dung trong phwong phap tao ra cac hop chét nhat dinh theo sang ché.

Sang ché con dé xuit chit trung gian c6 cong thiic:

Q
>
: N
F H

hitu dung trong phwong phép tao ra cac hop chat nhit dinh theo séng ché.

Sang ché con dé xudt chat trung gian c6 cong thiic:

0
N
" N
F H

hitu dung trong phuong phdp tao ra cac hop chét nhét dinh theo sang ché.
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Sang ché con d& xuét duoc phdm chira hop chét theo sang ché clng véi ta
duoc, chit mang hodc chit pha lodng dugc dung. Tt hon 14 hop chit nay 14 4-flo-N-
{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]etyl }benzamit.

Phin mé ta sang ché boc 16 phuwong phap didu tri bénh nhan bi bénh ung thu
duoc chon tir nhém bao gém u hic sic t6; bénh bach ciu cip dong tity, bénh bach cau
lympho bao man tinh, bénh ung thw dai truc trang, caxinom té bao than, bénh ung thu
vi, bénh ung thu phdi, bénh ung thu budng trimg, caxinom voi trimg, caxinom mang
bung nguyén phét, bénh ung thu ¢b, bénh ung thu da day, bénh ung thu gan, bénh
ung thu tuyén tuy, bénh ung thu tuyén gidp, u thin kinh dém, u lympho phi Hodgkin,
va u lympho Hodgkin, bao gdm budce cho bénh nhén nay ding lwong hiru hidu ctia
hop chit theo sang ché. Tét hon 13, bénh ung thw nay 14 u hic sic td. Tt hon 13, bénh
ung thu 13 ung thu dai true trang. Tét hon 13, bénh ung thu 13 caxinom té bao than.
Tét hon 13, bénh ung thu 14 ung thw vi. Tét hon 13, bénh ung thu 14 ung thu phdi, cu
thé 14 ung thu phdi té bao khong nho. Tét hon 13, bénh ung thu 1 ung thu budng
trimg. Tt hon 13, bénh ung thu 13 u thin kinh dém. Tt hon 13 hop chét nay 14 4-flo-
N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]etyl } benzamit.

Sang ché ciing d& xuit hop chét theo sang ché dé dung trong liéu phap diéu tri.
Ngoai ra, sang ché dé xut hop chét theo sdng ché dé str dung trong diéu tri bénh ung
thu dugc chon tir nhém bao gém u hic sic t§; bénh bach cau cép dong tuy, bénh bach
cu lympho bao man tinh, bénh ung thu dai truc trang, caxinom té bao than, bénh ung
thw v, bénh ung thu phdi, bénh ung thu budng trimg, caxinom voi trimg, caxinom
mang bung nguyén phat, bénh ung thu cd, bénh ung thu da day, bénh ung thur gan,
bénh ung thu tuyén tuy, bénh ung thu tuyén gidp, u than kinh d&&m, u lympho phi
Hodgkin, va u lympho Hodgkin. Tét hon 13, bénh ung thu nay 12 u hic sic td. Tot
hon 13, bénh ung thu 1a ung thu dai truc trang. Tt hon 13, bénh ung thu 14 caxinom
té bao than, tdt hon 13, bénh ung thu 14 ung thu vi. Tt hon 13, bénh ung thu 13 ung
thu phdi, cu thé 13 ung thu phdi té bao khéng nho. Tét hon 13, bénh ung thu 13 ung
thu budng trimg. Tt hon 13, bénh ung thw 13 u thin kinh dém. Tt hon 13 hop chét
ndy la  4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
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indol-5-yl]etyl}benzamit. Tt hon 12 hop chét nay 13 4-flo-N-{(1R)-1-[1-(tetrahydro-
2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl } benzamit.

Sang ché nay con dé xuét ché pham két hop chtra hop chét theo sang ché va
LY3300054 d dung ddng thoi, riéng r&, hodc 1in luot trong diéu tri bénh ung thu
duoc chon tir nhém bao gdm ung thu phdi t& bao khong nho va ung thur rudt két. Tét
hon 13, bénh ung thu 12 bénh ung thu phdi té bao khong nho. Tt hon 13, bénh ung thu
12 bénh ung thu rudt két. Tét hon 14 hop chit nay 1 4-flo-N-{(1R)-1-[1-(tetrahydro-
2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl} benzamit. Tét hon 13, hop
chét nay 13 4-flo-N-{(1R)-1-[ 1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]etyl }benzamit va bénh ung thw 14 bénh ung thu phdi t& bao khong nho. Tt
hon 14 hop chit nay 1a 4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-
dihydro-1H-indol-5-yl]etyl } benzamit va bénh ung thw 1a bénh ung thu rudt két.

M3 ta chi tiét sang ché

Cac doan dudi day mo ta cac nhém duge uvu tién cda cong thire I:

a) R1ala hydro, metyl, xyano, flo, hodc clo;

b) R1b 1a hydro, flo, hoéc clo;

¢) R1c 14 hydro hodc hydroxy;

d) R21a hydro hodc metyl;

¢) R2a 1a hydro hodc metyl;

f) R3a 1a tetrahydropyranyl; va

g) Rla la flo, R1b 1a hydro, R1c 1a hydro, R2 13 hydro, R2a 1a hydro, va R3 1a
tetrahydropyranyl.

Céc hop chit nhit dinh theo sang ché 13 & dang tinh thé. D biét 13 trong linh
vuc tinh thé hoc 13, d6i v6i mot dang tinh thé nhét dinh bt ky, thi cudng do tuong
d4i cua cac dinh nhifu xa c6 thé thay déi do sw dinh hudng duoc wu tién xuat phat tir
cac yéu t& nhu hinh théi tinh thé hodc dang tinh thé. Khi xuét hién tdc dong cta su
dinh huéng duoc wu tién, thi cuong do dinh bi thay abi, nhung cac vi tri dinh dac
trung cta dang da hinh la khong thay d6i. Xem, vi dy, The U. S. Pharmacopeia 38 -
National Formulary 35 Chapter <941> Characterization of crystalline and partially
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crystalline solids by X-ray powder diffraction (XRPD) Official May 1, 2015. Ngoai
ra, cling da biét rd trong linh vuc tinh thé hoc 13, dbi véi mot dang tinh thé nhét dinh
bit ky, thi cac vi tri dinh & goc ¢6 thé thay ddi mot chut. Vi du, céc vi trf dinh ¢6 thé
bi dich chuyén do su thay d6i nhiét do hodc do Am ma tai @6 mau duoc phan tich, sw
dich chuyén mau hodc su c6 mit hay khong c6 mit ctia chit ndi chuin. Trong trudng
hop nay, su thay ddi vi tri dinh + 0,2 vé& gbc 26 s& tinh dén cac thay déi tiém 4n nay
ma khong giy can trd cho su nhén dién chic chin dang tinh thé chi dinh. Viéc khing
dinh dang tinh thé c6 thé dwoc thue hién dua vao to hop duy nhét bat ky gdm céc dinh
khéc biét (theo don vi °20), dién hinh 13 cac dinh ndi bat hon. Céc nhidu xa dd dang
tinh thé, ma duge thu thap & nhiét d6 va d6 4m tuong dbi ciia méi truong, duge didu

chinh theo céc dinh tiéu chuan NIST 675 tai goc 20 1a 8,85 va 26,77 dd.

Nhu duoc sir dung trong ban mo ta nay, “diéu tri”, “viéc dieu tri” hodc “phép
di€u tri” duoc dung dé chi viéc han ché, 1am chdm, 1am nglng, hodc ddo nguoc su

tién trién hodc muc do nghiém trong cua triéu chimg hoic roi loan d3 mic.

Nhu duge st dung trong ban mo ta, thuat nglt “bénh nhan” chi dong vat mau
néng nhu dong vat c¢6 v, cu thé 1a nguoi, ma bi mic bénh, rdi loan, hodc tinh trang

bénh 1y cu thé.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay sé& hiéu 18 ring cac hop chét
va cac chat trung gian nhit dinh theo séng ché c6 thé ton tai & cac dang tautome.
Trong ban md ta ndy, néu mdt trong sb cc tautome cu thé cua cac hop chét theo sang
ché duoc vién dan thi cin hiéu ring né bao gdm ca hai dang tautome va tt ca céc

hdn hop cua ching.

Mot s hop chét trung gian hodc hop chit theo sang ché duge boc 10 day c6
thé c6 mot hodc nhidu tim bt ddi hodc tim 1ap thé. T4t ca cac chit ddng phan lap
thé, chit ddng phan ddi anh va chit ddng phan khong dbi quang riéng r€, cling nhu
céc hdn hop ciia cac chat ddng phan ddi anh va céc chit ddng phan khéong dbi quang
clia tt ca céc hop chit hodc c4c cht trung gian néu trén theo sang ché déu duoc du
tinh 13 gdm ca c4c raxemat. TSt hon 13, céc hop chét hodc cac chét trung gian theo
sang ché duoc boc 16 & ddy chira it nhit mot tim khong ddi xting ton tai & dang céc
chit ddng phan ddi anh hoc cac chit ddng phan khong déi quang riéng 1é. Chit dong
phén d6i anh hogc chat ddng phan khong di quang c6 thé duwoc didu ché bit ddu bing



31855

céc chét phan mg bét ddi xting hodc bang céc k§ thuat tdng hop lap thé chon loc hodc
lap thé ddc thu (nhu duge minh hoa trong phan diéu ché va cac vi du). Theo cach
khéc, chit ddng phan d6i anh hoic chit ddng phén khong dbi quang don c6 thé duoc
tach tir cdc hdn hop bing k¥ thuit sic ky bat ddi chuin (nhu dwgc minh hoa trong
phin diéu ché va cac vi du) hodc k¥ thuat két tinh. Chuyén gia trong linh vuc ndy s&
nhan ra ring trong mot sé tinh hudng, thi ty rira giai clia cac chét ddng phan d6i anh
hoic céc chit ddng phan khong dbi quang c6 thé khac nhau do cac cot sic ky va pha

dong khéac nhau.

Biéu thi “chit ddng phan 17 trong tén goi ctia hop chét thé hién ring chit trung
gian hodc hop chét tuong tng theo sng ché 12 ddng phan dbi anh thi nhét trong s6
hai ddng phan dbi anh rta giai khi hdn hop ciia cip cac ddng phan di anh duge phan
tach bing sic ky bét déi. Bidu thi “chét ddng phan 2” trong tén goi ctia hop chét thé
hién rang chit trung gian hodc hop chét tuong mg theo sang ché 1a ddng phan d6i
anh thtr hai trong sb hai ddng phan ddi anh rira giai khi hdn hop cta cip cac dong
phan déi anh dugc phan tach bang sic ky bat ddi.

Bidu thi “ch4t ddng phan A” trong tén goi ctia hop chét thé hién rang chét trung
gian hoic hop chit twong tmg theo sing ché 14 ddng phan don 1¢ clia c4u hinh tuyét
dbi chua biét tir quy trinh téng hop bt ddi.

Nhu duge sit dung & day, “LY3300054” 13 khang thé ma gén két véi PD-L1
cta nguoi (SEQ ID NO: 1), chira chudi nhe (light chain - LC) va chudi ning (heavy
chain - HC), trong d6 chudi nhe chira ving bién d6i ctia chudi nhe (light chain variable
region - LCVR) va chudi ning chra ving bién dbi ctia chudi ning (heavy chain
variable region - HCVR), trong d6 LCVR chita cic ving quyét dinh bd ctru ciia chudi
nhe LCDR1, LCDR2, va LCDR3, trong d6 trinh tu axit amin cua LCDRI la
SGSSSNIGSNTVN (SEQ ID NO: 5), trinh ty axit amin cia LCDR2 1a YGNSNRPS
(SEQ ID NO: 6), va trinh ty axit amin cia LCDR3 1a QSYDSSLSGSV (SEQ ID NO:
7), va trong d6 HCVR chita cic ving x4c dinh bd ctru ctia chudi ning HCDRI,
HCDR2, va HCDR3, trong d6 trinh tu axit amin cia HCDR1 1a KASGGTFSSYAIS
(SEQ ID NO: 2), trinh ty axit amin cia HCDR2 1a GITPIFGTANYAQKFQG (SEQ
ID NO: 3), va trinh tu axit amin cia HCDR3 18 ARSPDYSPYYYYGMDV (SEQ ID
NO: 4).
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Theo mét s6 phuong 4n ciia LY3300054, LY3300054 gin két véi PD-L1 ctia
ngudi, va chira chudi nhe (LC) va chudi ning (HC), trong d6 chudi nhe chira ving
bién déi cua chudi nhe (LCVR) va chudi ning chira ving bién dbi cua chudi ning
(HCVR), trong d6 trinh tu axit amin cia LCVR 1a SEQ ID NO: 9, va trinh tu axit
amin cia HCVR 1a SEQ ID NO: 8. Theo mét s6 phuong an ctia LY3300054,
LY3300054 gén két véi PD-L1 ciia ngudi, chira chudi nhe (LC) va chudi ning (HC),
trong d6 trinh ty axit amin cia LC 1a SEQ ID NO: 10 va HC c6 trinh tu axit amin
duoc dua ra trong SEQ ID NO: 11. Theo mdt phuwong 4an cua LY3300054,
LY3300054, chita hai chudi nhe va hai chudi ning, trong dé mdi chudi nhe c6 trinh
tu axit amin dugc dwa ra trong SEQ ID NO: 11, va mdi chudi ning c6 trinh tw axit

amin dugc dua ra trong SEQ ID NO: 10.

Nhu duoc str dung trong ban md ta nay, thuat ngit “vung bién d6i cua chudi
nhe” hodc “LCVR” dung dé chi mot phdn ciia chudi nhe ctia phan tir khéng thé ma

chtta cac trinh ti axit amin cia cac CDR va FR.

Nhu duge st dung trong ban mo ta nay, thuat ngit “vung bién d6i ctia chudi
ning” hoic “HCVR” ding d& chi mdt phan ctia chudi ning clia phan tir khang thé ma

chtra cac trinh tu axit amin cia cac CDR va FR.

Nhu duge sir dung trong ban mo ta ndy, cac thuat nglt “vung quyét dinh
bd ctru” va “CDR”, ding dé chi cac vi tri két hop khang nguyén khong lién k&
nhau dugc phat hién ¢ trong ving bién ddi ctia céc polypeptit LC va HC ciia khang
thé hodc manh gin két khang nguyén ciia né. Cic ving cu thé nay da duge mo ta
béi cac tac gia khac bao gdm Kabat, et al., Ann. NY Acad. Sci. 190:382-93
(1971); Kabat et al., J. Biol. Chem. 252:6609-6616 (1977); Kabat, et al.,
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department
of Health and Human Services, NIH Publication No. 91-3242 (1991); Chothia, et
al., J. Mol. Biol. 196:901-917 (1987); MacCallum, et al., J. Mol. Biol., 262:732-
745 (1996); va North, et al., J. Mol. Biol., 406, 228-256 (2011), trong d6 cac dinh
nghia bao gdm ca su chdng 14n hoic cac tap hop con clia cac gbc axit amin khi

duoc so sanh vdi nhau.

Céc ving CDR nam xen k& v6i cdc ving ma duge bao ton hon, duoc goi la

c4c ving khung (framework region - “FR”). M&i mot LCVR va HCVR chira ba
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CDR va bdn FR, duoc sap xép tir dau tn cling amino dén diu tin ciing cacboxy
theo thir tw sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. Ba CDR cua chudi nhe
duge goi 1a “LCDR1, LCDR2, va LCDR3” va ba CDR ctia chudi nang duoge goi 13
“HCDR1, HCDR2, va HCDR3”. C4c CDR chtta hau hét cac gbc ma tao ra céc tuong
tac dac hidu v6i khang nguyén. Viée danh s6 va dinh vi cac gde axit amin ctia CDR
bén trong cac vimg LCVR va HCVR 14 phit hop theo céc quy wde di biét (vi du,
Kabat (1991), Chothia (1987), va/hoac North (2011)). Theo cac phuong an khac ctia
sang ché, cac FR ctia LY3300054 ¢6 thé gidng véi cac trinh tw dong mam ciia ngudi

hodc ¢6 thé duge bién ddi theo cach ty nhién hodc nhan tao.

Nhu duoc st dung trong ban mé ta nay, thuit ngét “Kp” c¢6 nghia 13 hiang sb
phan ly can bing ciia tuong tac khang thé-khang nguyén hoic manh khang thé-khang
nguyén cu thé.

~, 66

Nhu duge st dung trong ban mé ta nay, thut ngit “gan két” c¢6 nghia 13 i luc
ctia khang thé dbi v6i PD-L1 cta ngudi duoc du tinh 13 @& chi, trir khi ¢6 quy dinh
khac, Kp nho hon khoang 1 x10¢ M, t&t hon 14 nhé hon khoang 1 x 10~ M nhur duge
x4c dinh bang cac phuong phép chung d3 biét trong linh vurc nay,bao gdm bang cach
st dung cam bién sinh hoc cong hudng plasmon bé mit (surface plasmon resonance

- SPR) ¢ 37°C chit yéu nhu duoc mo ta & day.

Nhu duge st dung trong ban md ta nay, cac thuat ngit sau cé y nghia dugc chi
ra dudi day: “ACN” duoc ding dé chi axetonitril; “APCI” dwoc diing dé chi sy ion
héa héa hoc ¢ 4p suét khi quyén (atmospheric pressure chemical ionization); “BTI”
dugc ding @& chi [bis(trifloaxetoxy)iodo]benzen; “CDI” dugc ding dé chi
carbonyldiimidazol; “DCM” duogc ding dé chi diclometan; “DMSO” duoc ding dé
chi dimetyl sulfoxit; “DMF” dugc dung dé chi N,N-dimetylformamit; "DPBS" duoc
dung dé chi dung dich nuée mudi dém phosphat Dulbecco; “ES” dugce ding dé chi
sir ion héa phun dién tir (electrospray ionization); “EtOAc” duge ding dé chi etyl
axetat; “EtOH” duoc ding dé chi etanol; “FBS” dwoc ding dé chi huyét thanh thai
bo; “HPLC” dugc ding dé chi sic ky long hiéu ning cao (high performance liquid
chromatography); “iPrOH” duoc ding dé chi isopropanol; “LC/MS-MS” duoc ding
dé chi sic ky long két hop phd khdi; “L-kynurenin-d4” duoc ding dé chi axit (28)-2-
amino-4-(2-amino-3,4,5,6-tetradoteri-phenyl)-4-oxo-butanoic; "MES" duwoc ding dé
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chi axit 2-(N-morpholino)etansulfonic; “MS” duoc ding dé chi phd khdi; “MeOH”
dugc ding dé chi metanol; "PBS" dugc ding dé chi dung dich nuée mudi dém
phosphat; “TFA” dugc dung dé chi axit trifloaxetic; “TEA” duogc ding dé chi
trietylamin; “THF” dwoc ding dé chi tetrahydrofuran; “SFC” dugc dung dé chi sic
ky 1ong siéu t6i han (supercritical fluid chromatography); va “UVW” duoc dung dé

chi buédc séng tir ngoai.

Céc hop chét theo sang ché c6 thé duoc didu ché theo cac so dd cac quy trinh
diu ché va céc vi du dudi ddy bang cic phuwong phap da duoc biét va hiéu rd trong
linh vuc nay. Céac didu kién phan Gmg thich hop cho cac budc ctia céc quy trinh diéu
ché va cac vi du nay 1a d& dugc biét 15 trong linh vuc va cac thay thé thich hop ctia
dung moi va céc chit ddng phan tmg 1a nim trong pham vi hiéu biét ctia chuyén gia
trong 1inh vuc ndy. Tuong tu, chuyén gia trong linh vuc nay s€ hidu 16 ring cac chat
téng hop trung gian ¢6 thé dugc phan tich va/hoic tinh ché bang cac k¥ thuat khac
nhau d3 duoc biét r5 néu cin hoic néu mudn, va rﬁng thong thuong, cd thé st dung
céc chét trung gian khic nhau mét cach truc tiép trong cac bude tng hop tiép theo
v6i viée tinh ché thém mot chat hodc khong tinh ché. Ngoai ra, ngudi c6 hiéu biét
trung binh trong linh vuc s& hiéu ring trong médt sd trudng hop, thir tw clia cac gbe
duoc dua vao 1a khong quan trong. Thir tir cu thé ciia cac bude can thiét dé didu ché
hop chét theo sang ché 14 phu thudc vao hop chét cu thé duge téng hop, hop chét ban
dAu, va su chiu trach nhiém twong dbi cua céc gbc duoc thé, 12 nhu duoc hiéu 18 boi
nha héa hoc ¢6 trinh do trung binh trong linh vue. Tét ca cdc nhom thé, trir khi c6 quy
dinh khéc, nhu da duoc x4c dinh, va tit ca cac chit phan tng 1a da duoc biét 16 va

dugc hiéu trong linh vuc nay.

Céc hop chit theo sang ché ¢ thé dugc tong hop nhu dwge minh hoa trong
céc so dd sau day, trong d6 R1a, R1b, R1c, R2, R2a va R3a la nhu duoc x4c dinh trén
day.
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So db 1: Téng hop céc hop chat ¢6 cong thirc T

So dd 1 minh hoa quy trinh téng hop chung cac hop chit c6 cong thirc I, R2 1a
H. Trong Budc 1, 2,3-dihydro-1H-indol (Hop chit 1) duoc phan tmg véi axit
carboxylic dugc hoat hoa thich hop nhu clorua axit véi s ¢6 mdt ctia bazo thich hop
nhu TEA va trong dung mdi thich hgp nhu DCM hodc dicloetan (DCE) & nhiét 4o
thich hop nhu tir 0°C dén nhiét d6 hdi lwu. Ngudi c6 hiéu biét trung binh trong linh
vuc nay s& hidu rd ring ¢6 nhidu axit carboxylic dwogc hoat ha va nhiéu phuong phép
dé hoat hoa axit carboxylic tai chd dé hoan thanh phan tig trong Budc 1. Keton thu
duge (Hop chat 2) trong Budc 1 sau @6 dwgce xir Iy véi hydroxylamin trong dung mdi
proton phan cyc nhu EtOH & nhiét d9 thich hop nhu tir nhiét d9 trong phong dén nhiét
d6 hdi luu dé thu dugc oxim dudi dang hdn hop ciia cac chat dong phan E va Z (Hop
chit 3). Bude 3 thé hién su khir oxim (Hop chét 3) thanh amin (Hop chét 4). Ngusi
¢6 hidu biét trung binh trong linh vuc nay s& hiéu rd ring c6 nhiéu phuong phép san
6 @& thuc hién sy bién déi nay. Vi du, oxim (Hop chit 3) dwoc tiép xtc véi chét xtic
tac thich hgp nhu niken RANEY® trong dung mdi thich hop nhu MeOH hodc EtOH
trong thiét bi phan tng thich hop nhw méay lic PARR®. Sau d6 hdn hop duge dua
va0 &p sudt hydro nhu 100-500 kPa & nhiét d9 thich hop nhu tir nhiét d¢ trong phong
dén 50°C trong thoi gian thich hop nhu tir 1 &n 24 gid. So d6 1, Budce 4 mo ta su két
hop amit ctia amin (Hop chit 4) véi axit carboxylic duge hoat héa thich hop nhu
clorua axit vdi su ¢6 mit ctia bazo thich hgp nhu TEA va trong dung moéi thich hop
nhu DCM hodc DCE & nhiét d thich hop nhu tir 0°C dén nhiét d§ hoi luu dé tao ra
hop chét ¢6 cong thire I. Ngudi c¢6 hidu biét trung binh trong linh vuc ndy s& hiéu &
rang ¢6 nhidu axit carboxylic duge hoat héa va nhidu phwong phép dé hoat héa axit

carboxylic tai chd dé hoan thanh phan tng trong Budce 4. Nguoi ¢6 hiéu biét trung
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binh trong linh vuc nay ciing s& hiéu rd rang So dd 1, Bude 3 va Bude 4 dan dén cac
san pham véi cac tAm bét dbi. Cac chét ddng phan riéng r& cé thé dugce tich riéng
hodc duoc phan giai boi ngudi ¢6 hiéu biét trung binh v& linh vuc ndy 6 thoi diém
thuén tién bat k¥ trong quy trinh tdng hop cac hop chét theo sang ché bang c4c phuong
phép nhu k¥ thuat két tinh chon loc hodc séc ky bét dbi xtmg (xem, vi du, J. Jacques,
et al., "Enantiomers, Racemates, and Resolutions", John Wiley and Sons, Inc., 1981,
va E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic Compounds”, Wiley-

Interscience, 1994).

o > R2a R2a
R2a oS 'NH >s/ H, >S(
2 O*>°N (0 m «
N .
Budc 1 N Budc 2 N
O)\Raa MR3a >R3a
2 o) o
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R1c O
R2a Rib cl R2a

HCl R Ria RicO | R2
- HoN7« R1b©)LINi
Budc 3 N 2 Ria N
b R3a Buéc 4 »rsa

© Congthiec| ©
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So dd 2: Tong hop cac hop chét c6 cong thirc I

So dd 2 minh hoa quy trinh tdng hop chung khic ddi v6i cac hop chit c6 cong
thire I, R2 1a H. Trong Budce 1, keton (Hop chét 2) dugc phan tmg véi sulfinamit bét
dbi thich hop véi su ¢6 mit ctia axit Lewis thich hop nhu titan(IV) etoxit trong dung
mdi thich hgp nhu THF & nhiét d6 thich hop nhu tir nhiét d6 trong phong dén nhiét
@5 hdi luu trong thoi gian thich hop nhu tir 1 dén 24 i d€ tao ra etylidensulfinamit
bat d6i xtmg (Hop chét 5). Ngudi c6 hidu biét trung binh trong linh vyc ndy s& hiéu
13 ring céc chit phan ung 1 6 sin dé tao ra chat ddng phan ddi anh cta sulfinamit
(Hop chét 5). Su khir bét ddi xtimg dugc mo ta trong Budce 2 dé tao ra etylsulfinamit
(Hop chét 6) tir etylidinsulfinamit (Hop chét 5) va cac ddu hoa thi duge st dung dé
thé hién cac tAm bét dbi cho rd rang. Vi dy, chét xtc tac thich hgp duoc tao ra trude
béng cach tron chat phan tmg rutheni thich hop nhu dime diclo(p-cymen)rutheni(Il)
v6i aminoetanol thich hop nhu 2-amino-2-metyl-1-propanol trong dung mdi thich

hop nhu iPrOH véi su ¢6 mat cua chét loai nudc nhu rdy phan tir 4A & nhiét d9 thich
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hop nhu tir nhiét do trong phong dén nhiét d6 hoi luu trong thoi gian thich hop nhu
nim phut dén khoang mdt gio. Hon hgp phan g xtic tic dugce tao thanh trude nay
dwoc lam ngudi dén nhiét do thich hgp nhu tir nhiét do trong phong dén 50°C va dugc
xtt Iy bing etylidensulfinamit (Hop chit 5) va bazo thich hop nhu kali tert-butoxit.
Phan tng duge duy tri ¢ nhiét d§ thich hop nhu tir nhiét d§ trong phong dén 50°C
trong thoi gian thich hop nhu tir mot dén 24 gid. Ngudi ¢ hidu biét trung binh trong
linh vuc nay s& hidu ro ring c6 nhidu phwong phép xtc téc va hop thitc ma s& anh
hudng dén su bién d6i nhu nhau va cac phuong phap nay c6 thé din dén su 1am giau
chit ddng phan khong dbi quang tiry thudc vao ban chit ctia céc co chit va cac chit
phan g duge str dung, va bao gdm sy tao thanh chét ddng phan khong d8i quang
don. Su thity phén axit d6i véi etylsulfinamit (Hop chat 6) ¢ thé dwoc thue hién bang
cach x1r Iy véi axit thich hop nhu axit clohydric (HCI) trong dung m6i thich hop nhu
dioxan, iPrOH, EtOAc¢ hodc MeOH ¢ nhiét d§ thich hgp nhu tir 0°C dén nhiét do
trong phong trong thoi gian thich hgp nhu tir mot dén tam gid dé tao ra amin (Hop
chit 4). Ngudi c6 hiéu biét trung binh trong linh vue ndy s& hidu r6 ring nhiéu phuwong
phép dé phan tach 14 da biét va cdc phuong phép nay cé thé din dén su phan tich
hoic mubi hodc bazo tu do ctia amin (Hop chét 4). Bude 4 md ta su két hop amit cia
amin (Hop chit 4) véi axit carboxylic dugc hoat hda thich hop twong tw nhu So a6 1,

Budc 4 néu trén dé thu dwoc hop chat c6 cong thiic L.

0 (o]
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So dd 3: Tong hop cac hop chét ¢6 cong thic T
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So dd 3 mé ta quy trinh tdng hop chung khac d6i véi hop chét ¢ cong thirc I,
R2 1a H. Buéc 1 md ta su két hop amit clia axit carboxylic (Hop chét 7) véi N,0-
dimetylhydroxylamin hydroclorua dé tao ra amit Weinreb (Hop chét 8). Nguoi co
hidu biét trung binh trong linh vuc nay s& hiéu 13 ring c6 nhidu phwong phap dé thuc
hién su bién d6i nay. Vi du, axit carboxylic (Hop chét 7) c6 thé duoc xir 1y véi chat
phan tng két hop thich hop nhu 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridini-3-oxit hexaflophosphat (HATU) véi su c6 mét cua bazo thich
hgp nhu N,N-diisopropyletylamin trong dung moéi thich hgp nhu DMF trong thoi gian
thich hop nhu tr nim dén mudi phit. Sau d6 hdn hop duge xir 1y véi N,O-
dimetylhyrdoxylamin hydroclorua va hdn hop duge khudy & nhiét do thich hop nhu
tir nhiét d trong phong dén 100°C trong thdi gian thich hop nhu tir ba dén 18 gio.
Sau d6 amit Weinreb thu dwoc (Hop chét 8) duge xir Iy v6i chit phan ting Grignard,
alkyl lithi hoac alkyl k&m thich hop, trong Budce 2, dé tao ra keton (Hop chét 9).
Ngudi ¢6 hidu biét trung binh trong linh vuc ndy s& hiéu 1 ring c6 rat nhidu phuong
phap sin c6 dé thuc hién su bién d6i nay. Vi du, amit Weinreb (Hop chét 8) trong
dung moi thich hgp nhu THF & nhiét d§ thich hop nhu tir 0°C dén -78°C dugc xi ly
bang chit phan ung alkyl kim loai thich hgp nhu etylmagie bromua. Phén tmg duoc
tiép tuc sau khi bo sung trong thoi gian thich hgp nhu tr mot dén 18 gid dé tao ra
keton (Hop chét 9). Pé rd rang, cac bude 3, 4 va 5 cia So dd 3 duoc thé hién. Cac
phuong phéap nay la twong tu véi cac phuong phéap 14n luot duge thé hién trong So
dd 1, c4c budc 2, 3 va 4. Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& hiéu 16
rang hop chét 11 chtra tAm bit ddi va su tinh ché bat ddi xting 6 thé duge thuc hién
d6i v6i hop chit 11 hodc hdn hop triét quang c6 thé duge xir Iy sau d6 va viée tach
6 thé duge thuc hién sau bude bit ky trong sé céc budce tiép theo. Bude 6 md ta su
khtt bao vé dbi voi nhém bao vé tert-butoxycarbonyl ctia carbamat (Hop chét 12) dé
tao thanh amin (Hop chét 13). Chuyén gia trong linh vuc ndy sé hidu 13 rang sy bién
d6i nay co thé duoc thuc hién trong diéu kién axit, bazo hodc nhiét. Vi dy, carbamat
(Hop chét 12) dugc tiép xtic véi axit thich hop nhu HCI trong dung mdi thich hop
nhu dioxan hoic DCM hoic hdn hop ctia ching & nhiét do thich hop nhu tir 0°C dén
nhiét d¢ hdi luu trong thoi gian thich hop nhu tir mot dén 18 gid dé tao ra amin (Hop
chit 13). Ngudi c¢6 hiéu biét trung binh trong linh vuc ndy s& hidu 18 ring c6 céc

phwong phap dé tich amin duéi dang mubi hodc bazo tu do. Bude 7 mb ta sy két hop
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amit ctia amin (Hop chat 13) va axit carboxylic dugc hoat hoa dé tao ra hop chét c6

cong thic I. Céc diéu kién 13 tuong twr nhu céc diéu kién dugc thé hién trong So db 1,

Budce 1.
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So d6 4: Téng hop cac hop chat c6 cong thirc I

So d6 4 mo ta quy trinh tdng hop chung khéc d6i v6i hop chit ¢6 cong thic 1.
Budce 1 md ta sy bao vé amin (Hop chét 11) bang nhém bao vé benzyl carbamat dé
tao ra carbamat (Hop chét 14). Chuyén gia trong linh vuc nay s& hidu r3 rang c6 nhiéu
nhém bao vé amin ¢6 sdn ma c6 thé 1a cic nhém bao vé truc giao (orthogonal) dbi
v6i nhém tert-butoxycarbonyl trén Hop chat 14. Trong quy trinh vi du, amin (Hop
chit 11) trong dung mdi thich hop nhu DCM va véi su ¢6 mit clia bazo thich hop
nhur N,N-diisopropyletylamin duoc tiép xtc véi benzyloxycloformat & nhiét do thich
hop nhur tir 0°C dén nhiét d6 trong phong trong thdi gian thich hop nhw tir mot dén
18 gitr. Nhom bao vé tert-butoxycarbonyl ctia Hop chit 14 duwoc khir bao vé mot cach
chon loc d tao ra amin (Hop chit 15) str dung cic phuong phap twong tu véi cac
phurong phap duge mé ta cho So db 3, Bude 6. Sau d6 amin thu duge (Hop chét 15)
dugc dem thue hién phan tmg két hop amit véi axit carboxylic dwoc hoat hoa bang
cac phurong phép tuong trr véi cac phuong phap trong So dd 1, Bude 1 dé tao ra amit
(Hop chit 16). Budc 4 m6 ta su khir bao vé dbi véi nhém bao vé benzyloxy carbamat
ctia Hop chit 16 dé tao ra amin (Hop chit 4). Chuyén gia trong linh vuc nay sé& hiéu
18 ring ¢6 sin nhidu phuong phap dé thuc hién su bién d6i nay. Vi du, Hop chit 16
dugc dem thue hién phan ting hydro héa c¢é xtic tc véi chét xtc tic thich hop nhu
paladi hydroxit trong dung méi thich hop nhu EtOH trong ap suét hydro thich hop
nhu tir 100 dén 500 kPa trong thoi gian thich hop nhu tir mot dén tdm gid dé tao ra
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amin (Hop chét 4). Cudi ciing, su bién di amin (Hop chit 4) thanh hop chét c6 cong

thtre I 1a nhu dugc mo ta trong So dd 1, Budc 4.
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So dd 5: Tong hop cac hop chat ¢6 cong thirc I

So @6 5 md ta quy trinh tdng hop chung khac dbi v6i hop chit c6 cong thuc L.
Bude 1 md ta su két hop amit ctia amin (Hop chit 17) va axit carboxylic dwoc hoat
héa dé tao ra amit (Hop chat 18). Cac diéu kién 13 twong tw v6i cc diéu kién duoc
thé hién trong So dd 1, Budc 1. Bude 2 md ta su tao thanh alpha aryl este (Hop chit
19) théng qua phan tmg két hop chéo ¢6 xtc tic cta bromua (Hop chit 18) véi este
enolat. Chuyén gia trong linh vuc nay sé biét rd khoang diéu kién rong ma c6 thé thuc
hién s bién d6i ndy. Vi du, dung dich dialkyl amin thich hop nhu dixyclohexylamin
trong dung mdi thich hgp nhu toluen dugc xt ly véi bazo lithi thich hgp nhu n-
butyllithi & nhiét d6 thich hop nhu tir 0°C dén -78°C trong thoi gian thich hop nhu tir
10 phut dén mot gio. Dung dich niy duoc xir 1y bing dung dich ctia este thich hop
nhu metyl 2-metylpropanoat trong dung moi thich hop nhur toluen va hon hop thu
dugc duoc khudy trong thoi gian thich hop nhu tir 10 phit dén mot gio & nhiét do
thich hop nhu tir 0°C dén -40°C. Sau d6 hdn hop thu duge duoe xir Iy v6i chat xtc
tac paladi thich hop nhu di-p-bromobis(tri-t-butylphosphin)dipaladi(I) va hdn hop
nay dugc khudy & nhiét d6 thich hop nhu tir 0°C dén nhiét do trong phong trong thoi
gian thich hop nhu tir mot dén 18 gio dé thu duoc alpha aryl este (Hop chét 19). Este
(Hop chét 19) ¢6 thé duoc thiy phan thanh axit (Hop chat 20) bang cdc phuong phap
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d3 duoc biét 6 trong linh vuc nay. Vi du, este (Hop chét 19) dwoc tiép xtc voi bazo
thich hop nhu kali trimetylsilanolat trong dung mdi thich hop nhu THF & nhiét do
thich hgp nhu tir nhiét do trong phong dén nhiét d6 hoi luu trong thoi gian thich hop
nhu tir mot dén bay ngay. Bude 4 md ta sy két hop amit ciia axit carboxylic (Hop
chét 20) v6i amoniac dé tao ra carboxamit (Hop chét 21). Chuyén gia trong linh vuc
nay s& hidu 13 1a ¢6 nhiéu phuong phap dé hoat hoa axit carboxylic cling nhur dua vao
ngudn amoniac. Vi du, axit carboxylic (Hop chét 20) duoc tiép xtc véi 1,1°-
carbonyldiimidazol trong dung moi thich hgp nhu DCM hodc DMF hoac hdn hop
ctia chiing & nhiét do thich hop nhu tir 0°C dén nhiét d6 hdi luu trong thoi gian thich
hop nhu tir 30 phit dén tim git. Amoni hydroxit dugc bd sung vao hdn hop va phan
g dwoc tiép tuc trong mot thdi gian nita nhu tr mot dén 18 gio. Bude 21 mo ta phan
tmg chuyén vi Hoffman ctia carboxamit (Hop chét 21) v6i amin (Hop chét 4). Chuyén
gia trong linh vuc ndy s& hiéu 18 1a c6 nhiéu chét phan tmg va didu kién phan ting c6
thé thuc hién su bién ddi nay. Vi du, dung dich carboxamit (Hop chét 21) trong dung
moi thich hop nhu hdn hop ctia ACN va nuéc duge xt ly véi
[bis(trifloaxetoxy)iodo]benzen ¢ nhiét d§ thich hop nhw tir nhiét d6 trong phong dén
nhiét d6 hdi luu trong thoi gian thich hop nhu tr mot dén 18 gio. Cubi cing, su bién
dbi amin (Hop chat 4) thanh hop chét ¢6 cong thire I duge md ta trong So dd 1, Bude
4.
Vi du thwe hién sang ché
Diéu ché 1
Tong hop 1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]etanon

B6 sung TEA (51,9 mL, 372,2 mmol) va tetrahydropyran-4-carbonyl clorua
(22,1 g, 148,9 mmol) vao hdn hgp chira 1-indolin-5-yletanon (20,0 g, 124,1 mmol)
trong DCM (496 mL). Khudy hén hop thu dugce & nhiét d6 phong trong 2 gid. Pha
lodng hon hop phéan tmg bang DCM (500 mL) va rta bang dung dich nuéc natri
bicacbonat bio hda. Tach 16p hitu co va chiét 16p nude hai 1an bang DCM (500 mL).
Rura céac 16p hitu co gom lai bang dung dich natri clorua bdo hoa, 1am khd trén natri

sulfat khan, loc va c¢b dich loc dé tao ra hop chét néu & d& muc ndy mdt cach dinh

lwong du6i dang chét rdn mau vang nhat. ES/MS (m/z): 274,0 (M+H).
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Quy trinh tach khéc:

X Iy san phdm véi heptan va ¢d. Lap lai quy trinh xi I va c6 1an thit hai. Xt
Iy v6i heptan va lam lanh dén 0 dén 5°C. Thu gom sin phim bing cach loc va rira

bang heptan va 1am khé dé thu dwoc hop chét néu & dé muc nay.
Diéu ché 2
Téng hop [5-(N-hydroxyetanimidoyl)-2,3-dihydro-1H-indol-1-yl](tetrahydro-2H-

pyran-4-yl)metanon

B sung hydroxylamin (50% khi lugng trong nuéc, 22,8 mL, 372 mmol) vao
hdn hop chita 1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]etanon (Pidu ché 1) (33,9 g, 124,0 mmol) trong EtOH (1240 mL). Khudy hén hop
thu dwoc & nhiét d6 phong trong 3 ngay. C6 hdon hgp phan tng dé tao ra hop chit néu
& dé muc ndy dudi dang hdn hop chira cic chit ddng phan E/Z mot cach dinh lugng:
ES/MS (m/z): 289,0 (M+H).

Dicuché 3

Téng hop hop chit triét quang [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-
yl](tetrahydro-2H-pyran-4-yl)metanon

Bb sung niken RANEY® (huyén phi dic trong EtOH, 60 g) vao binh lic
PARR® dung tich 2250 mL lam sach bang nito. B6 sung dung dich amoniac 2M
trong MeOH (700 mL) va sau d6 dung dich [5-(N-hydroxyetanimidoyl)-2,3-dihydro-
1H-indol-1-yl](tetrahydro-2H-pyran-4-yl)metanon (Diéu ché 2) (35,8 g, 124,0 mmol)
trong dung dich amoniac 2M trong MeOH (700 mL). Lam ngudi hdn hop ¢6 tiém
ning toa nhiét dén nhiét d6 trong phong néu cin, bit kin, 1am sach bang nito va sau
d6 1a hydro. Khudy trong hydro (60 psi, hodc 414 kPa) trong bdn gid & nhiét do trong
phong. Loc bo chét rén va ¢d dich lgc. Tinh ché bang céch sic ky cot silicagel véi 7
dén 26% (dung dich amoniac 7M trong MeOH) trong EtOAc dé thu dugc hop chat
néu & d& muc nay (26,5 g, 78%) dudi dang chét rin mau tring nhat. ES/MS (m/z):
275,0 (M+H).
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Diéu ché 4A va 4B

Téch [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-yl](tetrahydro-2H-pyran-4-
yl)metanon, Chit ddng phan 1 va [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-
yl](tetrahydro-2H-pyran-4-yl)metanon, Chit ddng phén 2

Tinh ché hop chét triét quang [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-
yl](tetrahydro-2H-pyran-4-yl)metanon (Diéu ché 3) bing SFC bat dbi xung dé thu
duoc chit dong phan ddi anh rira giai thir nhat (Chit ddng phan 1). ES/MS (m/z):
275,0 (M+H). Piéu kién tinh ché: CHIRALPAK® AD-H, ¢6t 50 x 150 cm; pha dong:
40% EtOH (chua 0,5% N,N-dimetyletylamin) trong CO2; Nhiét do cot: 40°C; luu
lugng: 300 g/phtt; UVW: 260 nm. X4c nh4n su 1am gidu dong phan dbi anh ctia Chit
ddng phan 1 bing SFC phan tich bat dbi xing (>99% ee, R 1,35 phit; Cot:
CHIRALPAK® AD-H, 4,6 x 150 mm; pha dong: 40% EtOH (chta 0,5% N,N-
dimetyletylamin) trong CO; Iwu luong: 5 mL/phut; UVW: 260 nm) hoic bang HPLC
phan tich bit d6i xting (97,4% ee, R¢: 6,48 phut; Cot: CHIRALPAK® AD-H, 4,6 mm
x 150 mm; pha dong: 100% EtOH (chtra 0,2% isopropylamin); luu lwgng: 1 mL/phut;
UVW: 225 nm).

Viéc tinh ché néu trén con tao ra chit ddng phan déi anh rira giai thir hai (Chét
ddng phén 2). ES/MS (m/z): 275,1 (M+H). Xéc nhén su 1am gidu ddng phan d6i anh
ctia Chat ddng phan 2 bang SFC phan tich bit dbi xtmg (97,2% ee, Re: 1,85 phut; Cot:
CHIRALPAK® AD-H, 4,6 x 150 mm; pha dong: 40% EtOH (chia 0,5% N,N-
dimetyletylamin) trong CO»; luu Iwong: 5 mL/phut; UVW: 260 nm) hoic bing HPLC
phan tich bt dbi xtig (97,6% ee, Re: 5,31 phit; Cot: CHIRALPAK® AD-H, 4,6 mm
x 150 mm; pha dong: 100% EtOH (chtra 0,2% isopropylamin); luu lwgng: 1 mL/phut;
UVW: 225 nm).

Diéu ché 5
Téng hop (R)-2-metyl-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-
1H-indol-5-yl]etyliden } propan-2-sulfinamit

B sung titan(IV) etoxit (5,0 g, 21,9 mmol) vao hdn hop chira 1-[1-(tetrahydro-
2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etanon (Piéu ché 1) (3,0 g, 11,0
mmol) va (R)-2-metylpropan-2-sulfinamit (1,6 g, 13,2 mmol) trong THF (43,9 mL).
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Hdi luu hdn hop thu duge trong 24 gid. Lam ngudi hdn hop phan tng nay dén nhiét
d6 phong. Pha loing hon hgp phan tmg bang EtOAc (100 mL) va dung dich natri
clorua bdo hoa (40 mL) va khudy manh trong 15 phut. Tach 16p hitu co va chiét 16p
nude hai 14n bang EtOAc (100 mL). Rira cdc 16p hitu co gom lai bang dung dich natri
clorua bo hoa, lam kho bf‘mg natri sulfat khan, loc va ¢6 dich loc. Tinh ché béng séc
ky cot silicagel vgi 10-100% ACN trong DCM dé thu duoc hop chit néu & dé muc
nay (3,7 g, 87%) dudi dang chit ran mau vang nhat. ES/MS (m/z): 377,0 (M+H).

Quy trinh tach khac:

Thay vi lam ngudi phan ung dén nhiét do trong phong, 1am ngudi hdn hop
phan tmg dén 10°C va sau d6 loc. Rua chit rin bing toluen va 1am kho dé thu duogc

hop chat néu ¢ d¢ muc nay.
bicu ché 6

Téong hop (R)-2-metyl-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-
1H-indol-5-yl]etyl} propan-2-sulfinamit, Chét dong phan A

Gia nhiét hdn hop chua diclo(p-cymen)rutheni(I) dime (0,021 g, 0,033
mmol), 2-amino-2-metyl-1-propanol (0,006 g, 0,066 mmol) va rdy phan tix (44, 0,5
g) trong iPrOH (2 mL) @2 hdi Iuu va sau d6 1am ngudi xudng 50°C. B6 sung dung
dich (R)-2-metyl-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]etyliden} propan-2-sulfinamit (Didu ché 5) (0,5 g, 1,33 mmol) trong iPrOH
(8,8 mL) va dung dich kali tert-butoxit (0,019 g, 0,17 mmol) trong iPrOH (1,6 mL).
Gia nhiét hdn hop thu duge & 55°C trong hai giv. Sau d6 gia nhiét hdn hop bd sung
chtra diclo(p-cymen)rutheni(Il) dime (0,021 g, 0,033 mmol), 2-amino-2-metyl-1-
propanol (0,06 g 0,66 mmol) va rdy phan tu (4A, 0,5 g) trong iPrOH (2 mL) dé hoi
Iy, 1am ngudi xudng 50°C va bd sung vao hén hop phan tng trén day. B6 sung dung
dich kali tert-butoxit (0,019 g, 0,17 mmol) trong iPrOH (1,6 mL) vao hdn hop phan
{mg néu trén. Gia nhiét hdn hop & 55°C trong 20 phit. Lam ngudi phan ing hop dén
nhiét d phong va khudy qua dém. Pha loing phan {mg bang DCM (20 mL) va loc
qua dém diatomit. Rira dém nay bang 5% MeOH trong DCM va ¢d dich loc dé thu
duge hop chét néu & dé muc nay mét cach dinh lugng. ES/MS (m/z): 379,0 (M+H).
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Quy trinh tach khéc:

Thay vi 1am ngudi phan tng dén nhiét do trong phong, 1am ngudi hdn hop
phan tmg dén 28 dén 32°C va sau d6 loc qua diatomit. Rira chit rén loc bing

diclometan va cb dé thu dugc hop chét néu & dé muc nay.
Diéu ché 7A va 7B

Téng hop [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-yl](tetrahydro-2H-pyran-4-
yDmetanon, Chit ddng phan 1

B sung axit clohydric (4M trong 1,4-dioxan, 1,66 mL, 6,64 mmol) vao hdn
hop chira (R)-2-metyl-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]etyl}propan-2-sulfinamit, chit dong phan A (Didu ché 6) (503 mg, 1,33
mmol) trong MeOH (6,6 mL). Khuiy hdn hop thu duoc ¢ nhiét d6 phong trong 1 gio.
Cb va tinh ché phan con lai bing séc ky pha déo (Cot pha déo Redisep Rf Gold High
Performance C18, 0-100% ACN trong dung dich amoni bicacbonat 10mM). C6 dé
thu dugc hop chat néu & dé muc nay (265 mg, 73%). Xéc nhan sw 1am gidu ddng phan
ddi anh bang HPLC phan tich bt dbi ximg (98,8% ee, Re 6,40 phut; Cot:
CHIRALPAK® AD-H, 4,6 mm x 150 mm; pha dong: 100% EtOH (chtra 0,2%
isopropylamin); Iuu lwgng: 1 mL/phut; UVW: 225 nm). D4 x4c nhdn 12 Diéu ché 4A,
Chat dong phan 1. ES/MS (m/z): 275,0 (M+H).

Téng hop [5-(1 -aminoetyl)-2,3-dihydro-1H-indol-1-yl](tetrahydro-2H-pyran-4-
yl)metanon hydroclorua, Chat ddng phan 1

B6 sung timg giot axit clohydric (5,5M trong iPrOH, 400 mL, 2,20 mol) vao
huyén phi dic & 5°C chia (R)-2-metyl-N-{1-[1-(tetrahydro-2H-pyran-4-
ylearbonyl)-2,3-dihydro-1H-indol-5-yl]etyl } propan-2-sulfinamit, chat ddng phan A
(162,3 g, 364 mmol) trong EtOAc (1,2 L) cling vé6i vide khudy co hoc & phin trén.
Loai bo bdn 1am ngudi sau khi bd sung 100 mL dung dich axit. Tiép tuc bd sung va
khuay hén hop thu dugc & nhiét do trong phong trong ba gid. Lam lanh dén 3°C va
loc. Rita banh loc bing 1 dén 1,5 L EtOAc, cho dén khi cac nuée rira 1a trong. Lam
kho cac chit rin thu gom duoc trong ti chan khong & 60°C dé thu duoc hop chét néu
& dé muc ndy dudi dang chét rin mau tring nhat (96,4 g, 82,5%). X4c nhan sw lam
gidu dong phan déi anh bang HPLC phan tich bit déi xtmg (98% ee, Ry: 6,45 phut;
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Cot: CHIRALPAK® AD-H, 4,6 mm x 150 mm; pha dong: 100% EtOH (chtra 0,2%
isopropylamin); Iuu Iugng: 1 mL/phit; UVW: 225 nm). D3 x4c nhan 12 Diéu ché 4A,
Chét ddng phan 1. ES/MS (m/z): 275,0 (M+H). D xac nhan 1a Didu ché 4A, Chét
ddng phan 1. ES/MS (m/z): 275,1 (M+H).

Didu ché cac hop chét dudi day vé co ban tuong tu nhu Didu ché 1.

Biéu

ch® | Tén hoa hoc Dt liéu vat ly

s&

g [5-Bromo-2,3-dihydro-1H-indol-1-yl](tetrahydro- ;Eglsg%s Br): (m/z,
2H-pyran-4-yl)metanon 310,0/312,0 (M+H)

Benzyl {1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-
9 2,‘3-dihydro—1H-indol-S-yl]propyl}carbamat, Chat
dong phan A

ES/MS (m/z): 423,2
(M+H)

Diéu ché 10
Téng hop tert-butyl 5-axetyl-2,3-dihydro-1H-indol-1-carboxylat

Xir Iy dung dich & 100°C chira 1-indolin-5-yletanon (1,00g, 6,02 mmol) trong
toluen (12 mL) véi timg giot dung dich di-tert-butyl dicarbonat (1,97 g, 9,03 mmol)
trong toluen (12 mL) trong 20 phut. Tiép tuc gia nhiét hdn hop trong 30 phut. Co hon
hop phan tmg. Tinh ché bang cach sdc ky cot silicagel v6i 15-35% (EtOAc:DCM 1:1)
trong hexan dé thu duoc hop chét néu & dé muc nay (1,52 g, 97%) dudi dang chét rin
mau tring. ES/MS (m/z): 262,0 (M+H).

Diéu ché 11
Téng hop tert-butyl  5-[metoxy(metyl)carbamoyl]-2,3-dihydro-1H-indol-1-
carboxylat

Xir Iy dung dich chira axit 1-(tert-butoxycarbonyl)-2,3-dihydro-1H-indol-5-
carboxylic (14,0 g, 53,2 mmol) trong DMF (200 mL) va N,N-diisopropyletylamin
(28,0 mL, 161 mmol) véi 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini-3-oxit hexaflophosphat (23,3 g, 61,1 mmol). Khuéy hdn hop thu dugc &
nhiét do trong phong trong ndam phut. B6 sung N,O-dimetylhydroxylamin
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hydroclorua (7,26 g, 74,4 mmol). Khudy hdn hop thu dwoc qua dém & nhiét do trong
phong. Pha loing hdn hop phén ung bing EtOAc va rira bang dung dich natri
bicacbonat bdo hoa. Tach 16p hitu co va chiét 16p nude hai 14n bang EtOAc. Rira c4c
16p hitu co gom lai hai 14n bang nuée, bd sung dung dich natri clorua béo hoa dé hd
tro su tach pha. Lam kho 16p hitu co qua natri sulfat khan, loc va c6 dich loc. Tinh
ché bang cach sic ky cot silicagel véi 10-32% axeton trong hexan dé thu duoc hop
chit néu & d& muc nay dudi dang dau trong, khéng mau, dic véi luong dinh Iuong.

ES/MS (m/z): 307,0 (M+H).
Diéu ché 12
Tdng hop tert-butyl 5-propanoyl-2,3-dihydro-1H-indol-1-carboxylat

Lam lanh dung dich tert-butyl 5-[metoxy(metyl)carbamoyl]-2,3-dihydro-1H-
indol-1-carboxylat (Diéu ché 11) (14,3 g, 46,7 mmol) trong THF (311 mL, khan) dén
0°C. B4 sung timg giot etylmagie bromua (3M trong dietylete, 39,0 mL, 117 mmol)
trong 25 phut. Sau khi khudy & 0°C trong 1,5 gid, can thin lam ngudi hdn hop phan
{ing bang dung dich amoni clorua bdo hoa. Chiét ba 1an bang EtOAc. Lam khd céc
16p hitu co gom lai trén natri sulfat khan, loc va ¢d dich loc. Tinh ché bing cach sic
ky cot silicagel v6i 15-30% (EtOAc:DCM 1:1) trong hexan @8 thu duoc hop chit néu
o & muc nay (11,7 g, 91%) duéi dang chit rin mau tring. ES/MS (m/z): 276,0
(M+1).

Diéu ché c4c hop chét dudi day vé co ban twong tu nhu Piéu ché 2, ngoai trix
Diéu ché 14, trong d6 viéc gia nhiét & 70°C 1am tang tbc d6 phan tmg.

Diff:u

c}}é Tén hoéa hoc Dit liéu vat ly

sO

13 tert-Butyl 5-(N-hydroxyetanimidoyl)-2,3-dihydro-1H- | ES/MS (m/z):

indol-1-carboxylat 277,0 M+H)

tert-Butyl 5-(N-hydroxypropanimidoyl)-2,3-dihydro- | ES/MS (m/z):

14 1H-indol-1-carboxylat 291,0 (M+H)

Didu ché cac hop chét dudi day vé co ban tuong tu nhu Didu ché 3.
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Biéu

c}}é Tén hoa hoc Dit liéu vat ly

sO

15 Hop chét triét quang tert-butyl 5-[1-aminoetyl]-2,3- | ES/MS (m/z):
dihydro-1H-indol-1-carboxylat 246,0 (M-NH2)"

16 Hop chét triét quang tert-butyl 5-[1-aminopropyl]-2,3- | ES/MS (m/z):
dihydro-1H-indol-1-carboxylat 260,1 (M-NH2)"

Diéu ché 17A va 17B

Téch tert-butyl 5-[1-aminopropyl]-2,3-dihydro-1H-indol-1-carboxylat, Chit dong
phan 1 va tert-butyl 5-[1-aminopropyl]-2,3-dihydro-1H-indol-1-carboxylat, Chét
ddng phén 2 (d6i véi viéc tach bat ddi xtmg)

Tinh ché hop chit triét quang tert-butyl 5-[1-aminopropyl]-2,3-dihydro-1H-
indol-1-carboxylat (Didu ché 16) bing cach sic ky bt déi xtng dé thu duoc chét
ddng phan ddi anh rira giai thtr nhit (Chat déng phan 1). MS (m/z): 260,0 (M-NH2)".
Pidu kién tinh ché: Cot CHIRALPAK® AD, 8 x 33,5 cm; pha dong: 100% MeOH
(chta 0,2% N,N-dimetyletylamin); lvu lugng: 400 mL/phut; UVW: 240 nm. Xéc
nhén sw 1am gidu ddng phan déi anh ciia Chit dong phén 1 bang HPLC phén tich bt
dbi xtmg (> 99% ee, Re: 9,2 phut; Cot: CHIRALPAK® AD-H, 4,6 x 150 mm; pha
dong: 100% MeOH (chtta 0,2% N,N-dimetyletylamin); luu luong: 0,6 mL/phut;
UVW: 280 nm).

Viéc tinh ché néu trén con tao ra chét ddng phan d6i anh rira giai thi hai (Chét
ddng phan 2). ES/MS (m/z): 260,0 (M-NH2)*. X4c nhan sw 1am giau dong phan dbi
anh ctia Chét ddng phan 2 bing HPLC phan tich bat d6i xtmg (99% ee, R: 14,7 phut;
Cot: CHIRALPAK® AD-H, 4,6 x 150 mm; pha dong: 100% MeOH (chira 0,2% N,N-
dimetyletylamin); luu lwong: 0,6 mL/phtt; UVW: 280 nm).

Pidu ché 18
Téng hop hop chat triét quang tert-butyl 5-{1-[(4-flobenzoyl)amino]etyl}-2,3-
dihydro-1H-indol-1-carboxylat

Xt 1y dung dich hop chat triét quang tert-butyl 5-[1-aminoetyl]-2,3-dihydro-
1H-indol-1-carboxylat (Diéu ché 15) (3,00 g, 11,4 mmol) trong DCM (57 mL) véi
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N,N-diisopropyletylamin (4,0 mL, 57,2 mmol). Bé sung 4-flobenzoyl clorua (1,52
mL, 12,6 mmol) va khudy qua dém. Lam ngudi hdn hop phan tmg bang nudc va bd
sung dung dich natri bicacbonat bdo hoa. Tach céc 16p va chiét hai 1dn bang DCM.
Lam kho céc 16p hitu co gom lai trén natri sulfat khan, loc va c6 dich loc. Tinh ché
bang cach sdc ky cot silicagel véi 50-75% (10% axeton trong DCM) trong hexan dé
thu dugc hop chitnéu & dé muc nay (4,29 g, 98%) dué6i dang chét rin mau vang nhat.
ES/MS (m/z): 407,0 (M+Na)", 383,0 (M-H)".

Didu ché hop chit dudi day vé co ban twong tu nhur Diéu ché 18.

biéu
ché | Tén hoa hoc Dit liéu vat Iy
so

Hop chét triét quang tert-butyl 5-{1-[(4-
19 flobenzoyl)amino]propyl}-2,3-dihydro-1H-
indol-1-carboxylat

ESMS (m/z): 4210
(M+Na)*, 397,2 (M-Hy

Didu ché 20

Téng hop tert-butyl 5 -[1-{[(benzyloxy)carbonyl]amino}propyl]-2,3-dihydro-1H-
indol-1-carboxylat, Chat dong phan A

Xt ly dung dich tert-butyl 5-[1-aminopropyl]-2,3-dihydro-1H-indol-1-
carboxylat, Chit ddng phan 2 (Piéu ché 17B) (3,25 g, 11,8 mmol) trong DCM (47,0
mL) & nhiét dd trong phong v6i N,N-diisopropyletylamin (4,53 mL, 25,9 mmol). B6
sung benzyl cloformat (2,12 mL, 14,1 mmol) va khudy qua dém. Xt Iy hdn hop phan
tmg bang N,N-diisopropyletylamin bd sung (2,06 mL, 11,8 mmol) va benzyl
cloformat (0,707 mL, 4,70 mmol). Khudy trong 30 phut. Lam ngudi hdn hop phan
{img bang nudc va bd sung dung dich natri bicacbonat bdo hoa. Tach cac 16p va chiét
16p nuée hai 1an bing DCM. Lam kho céc 16p hiru co gom lai trén natri sulfat khan,
loc va c6 dich loc. Tinh ché bing cach sdc ky cot silicagel rira giai véi gradien 5-35%
axeton trong hexan dé thu duge hop chét néu & dé muc nay (4,47 g, 93%) dudi dang
bot mau tréng. ES/MS (m/z): 433,2 (M+Na)*, 409,0 (M-H)".

Didu ché 21
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Téng hop hop chét triét quang N-[1-(2,3-dihydro-1H-indol-5 -yl)etyl]-4-flobenzamit

B6 sung axit clohydric 4M trong 1,4-dioxan (27,9 mL, 112 mmol) vao hdn
hop chtta hop chat triét quang tert-butyl 5-{1-[(4-flobenzoyl)amino]etyl}-2,3-
dihydro-1H-indol-1-carboxylat (Diéu ché 18) (4,29 g, 11,2 mmol) trong DCM (112
mL). Gia nhiét hdn hop thu dwgc & 40°C trong sau gid. Trung hoa bang dung dich
NaOH 2N. B6 sung CHCI3:IPA ty 1¢ 4:1 dé hoa tan chét rin dang gom va tach cac
16p. Rira 16p hitu co bang nude mudi, 1am kho béng natri sulfat khan, loc va c6 dich
loc. Tinh ché bing c4ch sdc ky cot silicagel rira giai véi gradien 30-60% (25% axeton
trong DCM) trong hexan dé thu duoc hop chit néu & dé muc nay (2,48 g, 78%) dudi
dang bot mau trang nhat. ES/MS (m/z): 285,0 (M+H).

Didu ché cac hop chit dusi day vé co ban twong tw nhu Diéu ché 21.

Diéu

che Tén hoéa hoc Dir liéu vat ly

sO

2 Hop chét triét quang N-[1-(2,3-Dihydro-1H- | ESMS  (m/z):  299,0
indol-5-yl)propyl]-4-flobenzamit (M+H)

3 Benzyl [1 -(2,3-§1ihydro-1H—indol-5- ESMS  (m/z): 3112
yl)propyl]carbamat, Chat dong phin A (M+H)

Diéu ché 24A va 24B

Téch N-[1-(2,3-dihydro-1H-indol-5-yl)etyl]-4-flobenzamit, Chét déng phan 1 va N-
[1-(2,3-dihydro-1H-indol-5-yl)etyl]-4-flobenzamit, Chat dng phan 2 (doi véi viée
tach bat dbi xtng)

Tinh ché hop chit triét quang N-[1-(2,3-dihydro-1H-indol-5-yl)etyl]-4-
flobenzamit (Pidu ché 21) bing SFC bat i xtmg dé thu duge chét déng phan doi
anh rira giai thr nhit (Chat ddng phan 1). ES/MS (m/z): 285,0 (M-+H). Diéu kién tinh
ché: Cot CHIRALPAK® AS-H, 5 x 15 cm; pha dong: 15% iPrOH trong COy; nhiét
d6 cdt: 40°C; luu lwong: 300 g/phut; UVW: 250 nm. X4c nhén sy lam giau d6ng phan
d6i anh ctia Chat ddng phén 1 bang SFC phan tich bat dbi xtmg (>99% ee, Re: 1,47
phut; Cot: CHIRALPAK® AS-H, 4,6 x 150 mm; pha dong: 25% iPrOH trong CO2;
luru luong: 5 mL/phat; UVW: 300 nm).
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Viéc tinh ché néu trén con tao ra chit ddng phan d6i anh rira giai thit hai (Chét
ddng phan 2). ES/MS (m/z): 285,0 (M+H). Xéc nhén su lam giau ddng phan dbi anh
ctia Chit ddng phéan 2 bang SFC phén tich bat dbi xtmg (98,5% ee, Ry: 2,08 phut; Cot:
CHIRALPAK® AS-H, 4,6 x 150 mm; pha ddng: 25% iPrOH trong CO2; Iuu lugng:
5 mL/phat; UVW 300 nm).

Pidu ché 25

Tdéng hop {5-[1-aminopropyl]-2,3-dihydro-1H-indol-1-y1} (tetrahydro-2H-pyran-4-
yl)metanon, Chét déng phan A

B sung dung dich benzyl {1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-
dihydro-1H-indol-5-yl]propyl} carbamat, Chit ddng phan A (Piéu ché 9) 2,12 g,
5,02 mmol) trong EtOH (35 mL) vao huyén phu dugc lam sach béng nito chtta 20%
paladi hydroxit trén carbon (2,12 g) trong EtOH (35 mL) trong binh lic PARR®. Bit
kin, 1am sach bang nito va sau d6 théi khi hydro. Léc trong khi hydro & 414 kPa (60
psi) trong 3,6 gid' ¢ nhiét do trong phong. Loc hdn hop phan g qua diatomit va cd
dich loc dé thu hop chit néu & dé muc nay (1,36 g, 94%) dudi dang chét rin mau
tréng hoi xam. ES/MS (m/z): 289,2 (M+H), 272,0 (M-NH2)".

Diéu ché 26

Tbng hop metyl 2-metyl-2-[ 1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]propanoat

B4 sung n-butyllithi (3,6 mL, 8,9 mmol, 2,2 M trong hexan) vao dung dich
dwoc khudy & 0°C chira dixyclohexylamin (1,9 mL, 9,6 mmol) trong toluen (25 mL)
trong khi nito va khudy trong 20 phut. B6 sung timg giot dung dich metyl isobutyrat
(0,83 g, 8,2 mmol) trong toluen (5 mL) vao hdn hop d3 duoc didu ché trude d6 va
khudy trong 30 phut & 0°C. B6 sung [5-bromo-2,3-dihydro-1H-indol-1-
yl](tetrahydro-2H-pyran-4-yl)metanon (Diéu ché 8) (2,3 g, 7,4 mmol) va loai khi hdn
hop phan tmg bang khi nito. B6 sung di-p-bromobis(tri-t-butylphosphin)dipaladi(l)
(50 mg, 0,06 mmol) va dé hdn hop thu dugc 4m dén nhiét d6 trong phong trong khi
nito. Sau hai gid, bd sung phin thtt hai ctia di-p-bromobis(tri-t-
butylphosphin)dipaladi(I) (50 mg, 0,06 mmol) va khudy & nhiét do trong phong trong
Kkhi nito qua dém. Pha lodng v6i EtOAc va dung dich HCI IN va khudy trong 10 phut.
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Loc va rira céc chét ran bang EtOAc. T4ch céc 16p loc va rira 16p hitu co béng dung
dich natri bicacbonat bdo hoa va nudc mudi. Lam kho 16p hitu co qua natri sulfat
khan, loc va c6 dich loc. Tinh ché bang cach sic ky cot silicagel v6i 20-60% EtOAc
trong hexan d thu dugc hop chét néu & d& muc nay (2,3 g, hiéu suit 94%, do tinh
khiét 89%) dusi dang chét rdn mau trdng. ES/MS (m/z): 332,2 (M+H).

Didu ché 27

Téng hop axit 2-metyl-2—[1-(tetrahydro-2H-pyran—4-ylcarbonyl)-2,3-dihydro-lH-
indol-5-yl]propanoic

Hoa tan metyl 2-metyl-2-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-
1H-indol-5-yl]propanoat (Piéu ché 26) (2,2 g, 6,6 mmol) trong THF (66 mL) va bd
sung kali trimetylsilanolat (1,1 g, 8,6 mmol). Khuiy ¢ nhiét d trong phong trong bbn
ngay. Loc chit rén va ria bang THF. Hoa tan céc chét rén trong nudc va axit hoa
bing dung dich HC1 5N. Lam lanh trong ti lanh trong 30 phut. Loc dé thu gom hop
chit néu & d& muc nay (1,20 g, 57%) dudi dang chét rin mau tring. ES/MS (m/z):
318,0 (M+H).

Diéu ché 28

Téng hop 2-mety1-2-[1-(tetrahydro-2H-pyran-4-ylcarbony1)-2,3-dihydro-lH-indol-
5-yl]propanamit

B sung 1,1'-carbonyldiimidazol (126 mg, 0,763 mmol) vao dung dich dugc
khudy chira axit 2-metyl-2-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]propanoic (Diéu ché 27) (202 mg, 0,636 mmol) trong DCM (6,4 mL) va
khudy & nhiét d trong phong trong khi nito trong 45 phut. B6 sung amoni hydroxit
(1 mL, 9,55 mmol, 25% khéi luong/thé tich trong nudce) va khudy & nhiét do trong
phong trong khi nito trong 90 phut. BS sung DMF (3 mL) vao dé hd tro d6 hoa tan
va tip tu khudy & nhiét do trong phong trong hai git. C6 va tinh ché bang cach sic
ky cot silicagel v6i 0-10% EtOH trong DCM 2 thu dugc hop chit néu & dé muc nay
(180 mg, 89%) dudi dang chit rin mau tring. ES/MS (m/z): 317,0 (M+H).

Diéu ché 29

Téng hop [5-(1-amino-1-metyletyl)-2,3-dihydro-1 H-indol-1-yl](tetrahydropyran-4-

yl)metanon
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B6 sung [bis(trifloaxetoxy)iodo]benzen (115 mg, 0,26 mmol) vao hdn hop
duoc khudy chira 2-metyl-2-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]propanamit (Piéu ché 28) (81 mg, 0,26 mmol) trong ACN (0,25 mL) va
nude (0,25 mL) va khudy & nhiét do trong phong trong khi nito qua dém. C6 dé thu
duge hop chit néu & dé& muc nay (140 mg, 94%, dd tinh khiét 50%) dudi dang chét
rin mau hdng nhat. ES/MS (m/z): 289,2 (M+H), 272,0 (M-NH2)".

Piéu ché 30
Tdng hop metyl 4-flo-2-[(2-hydroxyetyl)amino[benzoat

Gia nhiét hdn hop chira metyl-2-amino-4-flobenzoat (2,81 g, 15,9 mmol) va
2-iodoetanol (0,879 mL, 11,2 mmol) dén 90°C trong s4u gid sau d6 lam ngudi dén
nhiét do trong phong. Hoa tan hdn hop nguyén chét trong EtOAc, rira ba 1in bang
dung dich NaOH 1N, sau d6 bing nudc mubi. Lam kho 16p hitu co trén magie sulfat
khan, loc va ¢6 dich loc dé thu duoc 2,94 g ddu mau nau nhat. Bé sung 2-iodoetanol
(1,26 mL, 15,9 mmol) va gia nhiét hdn hop & 100°C qua dém. B sung thém 2-
iodoetanol (0,314 mL, 3,99 mmol) va tiép tuc gia nhiét & 100°C trong hai gid. Lam
mat xudng nhiét dd phong. Hoa tan hdn hop nguyén chét trong EtOAc, rira ba lan
béng dung dich NaOH 1IN, sau d6 bang nude mudi. Lam kho 16p hitu co trén magie
sulfat khan, loc va ¢6 dich loc dé thu duoc 2,50 g chét rAn mau nau. Tinh ché bing
cach sic ky cot silicagel v6i 20-40% EtOAc trong hexan dé thu dwoc hop chét néu &
& muc nay (1,12 g, 33%) du6i dang chat rin mau tring. BS/MS (m/z): 214,0 (M+H).

Piéu ché 31
Téng hop axit 4-flo-2-[(2-hydroxyetyl)amino]benzoic

B& sung natri hydroxit (0,49 mL, 2,4 mmol, SM trong nuGce) vao dung dich
duoc khudy chira metyl 4-flo-2-[(2-hydroxyetyl)amino]benzoat (Didu ché 30) (104
mg, 0,488 mmol) trong 1,4-dioxan (2,4 mL). Bit nfp, khudy & nhiét d§ trong phong
trong 30 phtt sau d6 gia nhiét dén 70°C trong hai git. C6 va axit hoa dén d6 pH x4p
x¥ bing 1 dén 2 bing dung dich HCI 1N, chiét hai lan bing DCM. Lam kho céc 16p
hitu co gom lai trén magie sulfat khan, loc va ¢ dich loc dé thu duge hop chit néu &
d& muc nay (89 mg, 92%) duéi dang chét ran mau nau vang. ES/MS (m/z): 200,0
(M+H).
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Didu ché tham chiéu 1
Téng hop 1-(2,4-diflophenyl)-3-(2,3-dihydro-1H-indol-5-ylmetyl)ure

Khuéy hdn hop chira tert-butyl 5-(aminometyl)indolin-1-carboxylat 4,1¢g,17
mmol) va 2,4-diflo-1-isoxyanatobenzen (3 mL, 24 mmol) trong DCM (100 mL) trong
mot gid. Lam ngudi phan ing bang MeOH va nude va cd. Hoa tan phan con lai trong
DCM (30 mL) va b6 sung TFA (15 mL) va dé yén & nhiét do trong phong trong hai
gid. C6 va bd sung dung dich natri bicacbonat bdo hoa. Chiét hdn hop bang
MeOH/DCM (1/5, thé tich/thé tich). Lam kho 16p hitu co trén magie sulfat khan, loc
va ¢6 dich loc. Tai két tinh tir EtOH & tao ra hai mé thu hoach. Két hop cac mé thu
hoach niy dé tao ra hop chit néu & d& muc nay (3,5 g, 68%). ES/MS (m/z): 304,0
(M+H).

Diéu ché tham chiéu 2

Tong hop 1-(2,4-diﬂophenyl)-3-{[l-(3,4,5-tribromobenzoyl)-2,3-dihydro-lH-indol-
5-yl]metyl}ure

Loai khi (bing N») ddi véi dung dich 1-(2,4-diflophenyl)-3-(2,3-dihydro-1H-
indol-5-ylmetylyure (Didu ché tham chiéu 1) (70 mg, 0,23 mmol), axit 3,4,5-
tribromobenzoic (170 mg, 0,24 mmol) va 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat (134 mg, 0,35 mmol) trong DMF
(2 mL). B6 sung TEA (0,08 mL, 0,6 mmol) va khudy ¢ nhiét d trong phong trong
mdt gidy. Truc tiép tinh ché hdn hop phan tmg bang céch tinh ché pha dao (Cot: Cot
sic ky pha dao Redisep Rf Gold High Performance C18; dung moi rira giai: A: 10
mM amoni bicacbonat trong nuéc véi 5% MeOH (pH=10), B: ACN; gradien: 40% B
trong 5 phut sau d6 40-95% B trong 15 phut; luu luong 60 mL/phat, UVW 219/254
nM) va tach san phdm bang cach 1am kho lanh @8 thu dugc hop chit néu & dé muc
nay (149 mg, 54%). ES/MS (m/z, Br/*'Br): 644,0/646,0 (M-+H).

Vidul

Hop chét triét quang 4-flo-N-{1-[1 ~(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-
1H-indol-5-yl]etyl } benzamit
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Két hop hop chét triét quang [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-
y1](tetrahydro-2H-pyran-4-yl)metanon (Diéu ché 3) (420 mg, 1,53 mmol) va axit 4-
flobenzoic (257 mg, 1,84 mmol) trong DCM (15 mL). Bé sung vao dung dich dang
khudy  N,N-diisopropyletylamin (534 pL, 3,06 mmol) va  1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5 -b]pyridini-3-oxit
hexaflophosphat (890 mg, 2,30 mmol). Khudy hén hop thu dugc & nhiét do phong
trong 16 gid. Bay hoi dung moi va tinh ché bing cach sic ky cdt pha dao (Cot pha
dao Redisep Rf Gold High Performance C18, 25-100% ACN trong dung dich amoni
bicacbonat 10 mM) dé tao ra hop chit néu ¢ d& muc nay (372 mg, 61%). ES/MS
(m/z): 397,2 (M+H). 'H NMR (d-DMSO) 6 8,73 (d, I=8 Hz, 1H), 7,98 (d, J=8 Hz,
1H), 7,93-7,89 (m, 2H), 7,28-7,23 (m, 2H), 7,22 (s, 1H), 7,12 (d, J=8 Hz, 1H), 5,07
(quin, J=8 Hz, 1H), 4,14 (t, ]=8 Hz, 2H), 3,85 (m, 2H), 3,36 (m, 2H), 3,09 (t, J=8 Hz,
2H), 2,80 (m, 1H), 1,57-1,66 (m, 4H), 1,41 (d, J=7 Hz, 3H).

Vidu 1A
4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3 -dihydro-1H-indol-5-
yl]etyl}benzamit

Phuong phap tong hop 1:

Tinh ché hop chit triét quang 4-flo-N-{1-[1 -(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl }benzamit (Vi du 1) bing SFC bat dbi
xtng dé tao ra chit ddng phan ddi anh rira giai thir nhét 12 hop chét néu & d& muc nay.

ES/MS (m/z): 397,0 (M+H). Pidu kién tinh ché: CHIRALPAK® AD-H, 21 x 150
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mm; pha dong: 40% MeOH trong CO2; nhi¢t dd cot: 40°C; lIvu luong: 70 g/phut;
UVW: 225 nm. Xéc nhan su 1am giau dong phan b1 anh ctia Chét ddng phan 1 bang
SFC phén tich bt d&i xtmg (>99% ee, Ry: 1,72 phut; Cot: CHIRALPAK® AD-H, 4,6
x 150 mm; pha déng: 40% MeOH trong CO»; luu lwgng: S mL/phut; UVW: 225 nm).
'H NMR (ds-DMSO) & 8,73 (d, J=8 Hz, 1H), 7,98 (d, J=8 Hz, 1H), 7,93-7,89 (m,
2H), 7,28-7,23 (m, 2H), 7,22 (s, 1H), 7,12 (d, J=8 Hz, 1H), 5,07 (quin, J=8 Hz, 1H),
4,14 (t, I=8 Hz, 2H), 3,85 (m, 2H), 3,36 (m, 2H), 3,09 (t, J=8 Hz, 2H), 2,80 (m, 1H),
1,57-1,66 (m, 4H), 1,41 (d, J=7 Hz, 3H).

Phuong phép tong hop 2:

B4 sung TEA (9,8 mL, 70,3 mmol) va sau d6 4-flobenzoyl clorua (5,85 g, 36,9
mmol) vao dung dich chira [5-(1-aminoetyl)-2,3-dihydro-1H-indol-1-yl](tetrahydro-
2H-pyran-4-yl)metanon, Chét ddng phan 1 (Pidu ché 4A) (9,65 g, 35,2 mmol) trong
DCM (176 mL) & 0°C. D& hén hop thu duge 4m dén nhigt do trong phong va khudy
qua dém. Pha lodng hdn hop phén tng bang EtOAc (300 mL), loc qua dém silicagel
va rira bang EtOAc. C6 dich loc va tinh ché bang cach sic ky cot silicagel v6i gradien
£ 25-30% ACN trong DCM dé tao ra hop chit néu & d& muc nay (9,4 g, 67,1%) dudi
dang chét rin mau tréng nhat. MS (m/z): 397,2 (M+H). Xéc nhén sy lam giau ddng
phan d6i anh bing SFC phan tich bit dbi xtmg (>99% ee, Ri: 1,74 phit; Ct:
CHIRALPAK® AD-H, 4,6 x 150 mm; pha dong: 40% MeOH trong CO2; luu luong:
5 mL/phat; UVW: 225 nm). '"H NMR (ds-DMSO) & 8,73 (d, J=8 Hz, 1H), 7,98 (d,
J=8 Hz, 1H), 7,93-7,89 (m, 2H), 7,28-7,23 (m, 2H), 7,22 (s, 1H), 7,12 (d, I=8 Hz,
1H), 5,07 (quin, J=8 Hz, 1H), 4,14 (t, ]=8 Hz, 2H), 3,85 (m, 2H), 3,36 (m, 2H), 3,09
(t, J=8 Hz, 2H), 2,80 (m, 1H), 1,57-1,66 (m, 4H), 1,41 (d, J=7 Hz, 3H).

Phuong phap tong hop 3:

B sung TEA (65 mL, 468 mmol) vao hdn hop chira [5-(1-aminoetyl)-2,3-
dihydro-1H-indol-1-yl](tetrahydro-2H-pyran-4-yl)metanon hydroclorua, chét ddng
phan 1 (Didu ché 7B) (70 g, 225 mmol) trong DCM (700 mL) ¢ 0-5°C. B4 sung timg
giot 4-flobenzoyl clorua (37,85 g, 239 mmol) vao do. Lam 4m hdn hop dén nhiét do
trong phong va khudy trong hai gio. B6 sung timg giot nude & tbc d6 sao cho gift
nhiét ¢ dudi 30°C va khudy hdn hop & 20 dén 30°C trong mdt gitr. Tach cac 16p va
rira 16p hitu co bang dung dich H2SO4 18%. Tach céc 16p va rua 16p hiru co bing
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dung dich NaHCOs3 7%. Téach cac 16p va rtra 16p hitu co bang nuée. Tach cac 16p va
cho dung dich hitu co qua may loc cacbon. Xt Iy dung dich bang SI-Thiol (7 g) va
gia nhiét dén 40°C. Khudy hén hop thu duoc trong 12 gio. Lam ngudi hon hop xubng
nhiét d6 trong phong va loc hdn hop qua diatomit. C6 16p hiru co dén thé tich 200 mL
(~3 phan thé tich). B6 sung axeton (140 mL, 2 phan thé tich) va c6 hdn hop thu duoc
dén 200 mL (~3 phin thé tich). Xt I thém bing axeton (280 mL, 4 phan thé tich) va
nuée (280 mL, 4 phan thé tich). Gia nhiét & 65°C trong hai gio cho dén khi hdn hop
phan tGng 13 dung dich trong. Tl tit lam ngudi xubng 30°C trong ba gid. Khudy ¢
30°C trong mét giy. Bd sung timg giot nude (140 mL, 2 phan thé tich) va tiép tuc
khudy & 30°C trong mot gio. Tir tir 1am lanh xudng 3 dén 8°C trong thoi gian khoang
hai gio. Khudy ¢ nhiét dd ndy trong sdu gio. Loc va rita cc chét rin bang nudc (140
mL, 2 phan thé tich). Lam kho cac chit rin & 55°C trong bdn dén su gid. Thu duge

san pham mong mubn du6i dang chit ran mau tring (55 g, 61,6%).
Quy trinh thu thap nhidu xa bot tia X ddi véi hop chét theo Vi du 1A

Thu duoc céc nhidu xa dd XRD cla cac chét rén dang tinh thé bang cach st
dung m4y nhidu xa bt tia X Bruker D4 Endeavor, ¢6 1ap nguén CuKa (A = 0,154060
nm (1,54060 A)) va cam bién Vantec, van hanh & 35 kV va 50 mA. Mau duge quét
trong khoang goc nhidu xa 26 tir 4 va 40°, v4i bude goc nhiéu xa 26 14 0,0087° va tde
d6 quét 1 0,5 gidy/budc, va do phan ky 1a 0,6 mm, bd chdng tan xa ¢6 dinh 5,28mm,
va khe cam bién 9,5 mm. Bot khd duge dua vao bo chira mau bing thach anh va tao
bé mit tron bing cach st dung con trugt thity tinh. Thu nhidu xa db dang tinh thé &

nhiét dd moi truong xung quanh va do 4m tuong dbi.
Quy trinh thu thap nhidu xa bot tia X dbi véi hop chat theo Vi du 1A, phuong phap 3

MAu d3 duoc chuin bi ctia hop chét theo Vi du 1A (phwong phép tong hop 3)
duoc xac dinh ddc trung bang nhiéu xa @5 XRD st dung ngudn phét xa CuKa, thiy
¢6 cac dinh nhiu xa (céc tri sd 26) nhu dugce néu trong Bang 1 dudi day. Cu thé 13,
nhidu xa db nay c6 dinh & 17,38° két hop véi mdt hogc nhiéu dinh duge chon tir nhém
bao gém 12,51°, 15,65°, 16,37°, 17,56°, 21,48° va 25,23° v6i dung sai d6i véi goc
nhiu xa 12 0,2 @ (26+0,2°).
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Bang 1. Cac dinh nhiéu xa bt tia X cua hop chét theo Vi du 1A phuong phép 3

Dinh Goc (2-Theta ©) Cudng dd (%)
1 9,99 13
2 12,51 73
3 15,65 90
4 16,37 57
5 17,38 100
6 17,56 62
7 18,79 25
8 19,81 38
9 21,48 56
10 23,38 43
11 24,41 21
12 24,70 17
13 25,23 64
14 25,46 28
15 27,69 15

Xéc dinh cAu hinh tuyét dbi ctia hop chét theo Vi du 1A

Didu ché tinh thd don ctia 4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl} benzamit bang céach tao huyén phu 10
mg hop chét 4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-
1H-indol-5-yl]etyl} benzamit trong hdn hop EtOH/heptan ty 1€ 1:1 (1,75 mL) va tao
huyén phti déc trén méy lic qu§ dao trong ba ngay. Str dung mAu giéng nhur phién 14
khoéng mau cta hop chét 4-flo-N-{(1R)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-
2,3-dihydro-1H-indol-5-yl]etyl} benzamit, kich thuéc khoang 0,020 mm x 0,080 mm
x 0,300 mm, d& phan tich tinh thé hoc tia X. Do dit liéu cuong d9 tia X sir dung ngudn
bic xa Ip CuKo (A= 1,54178 A) va nhidu xa ké do goc 3 chu trinh trén co s& Bruker
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D8 Venture ¢6 1ip cam bién ving Photon 100 SL. Thu thép tdng cong 8840 khung.
Tich hop cac khung nay véi goi phin mém Bruker SAINT sir dung thudt toan khung
hep. Su tich hop dit liéu st dung 6 don vi don ta thu duoc tbng cong 7242 phan xa
dén gbe 0 t6i da 12 68,28° (49 phan giai 0,83 A), trong d6 3059 1a doc 14p (d6 dur trung
binh 2,367, d hoan thién = 95,9%, Rint = 5,83%, Rsig = 6,58%) va 2893 (94,57%)
12 16n hon 26(F2). Céc hing sb 6 cudi cung 1a a = 5,5831(13) A, b=75,1082(9) A, c =
35.013(6) A, B = 90,578(17) °, thé tich = 998,5(3) A3, dugc dva trén sy tinh chinh
trong tim XYZ ctia 6280 phan xa trén 20 o(I) véi 10,09° <26 < 136,8°. Hiéu chinh
dit liéu ddi véi cac hidu ung hép thu biang cach st dung phwong phap da quét
(SADABS). Ty 1¢ gifta murc truyén biéu kién t5i thidu va t6i da 1a 0,784. Céc he s6
truyén t6i thidu va t6i da duoc tinh (dya trén kich ¢& tinh thé) 1 0,8020 va 0,9850.
Viéc giai cdu tric va tinh chinh s dung géi phin mém Bruker SHELXTL, str dung
nhém khong gian P 21, v6i Z = 2 dbi v6i don vi cong thire, C23HasFN20;. Phuong
phap tinh chinh binh phuong t6i thidu ma tran ddy di khong déng hudng cudi cling
trén F2 v6i 264 tham bién hoi tu & R1=9,17%, dbi vé6i dit liéu duoc quan sat va wR2
= 23.48% dbi v6i tht ca cae dit liéu. Mitc phit hop 12 1,141. Dinh 16n nhét trong quy
trinh téng hop mat dd electron chénh 1éch cudi cing 12 0,506 e-/A% va 15 16n nhét 1a
-0,358 e-/A? v4i @6 1éch RMS 0,088 e-/A3. Dua trén co s md hinh cudi cling, mat
d6 tinh duoc 12 1,319 g/em? va F(000), 420 e-. Thong sb cAu tric tuyét dbi tinh chinh
dén 0,12(16), xéc nhan héa hoc 1ap thé ciia tam bat dbi. Chu tric tuyét d6i duoc xée

nhén 13 cAu hinh R- tai tam 14p thé.
Vidu 1B

4-flo-N-{(1S)-1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro- 1H-indol-5-
yl]etyl}benzamit, Chét ddng phan 2

Tinh ché hop chat triét quang 4-flo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-ylJetyl } benzamit (Vi du 1) bang sdc ky bat dbi

ximg dé thu duge chit ddng phan dbi anh rira giai tht hai 1 hop chét néu & dé muc
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nay. ES/MS (m/z): 397,0 (M+H). Didu kién tinh ché: Cot: CHIRALPAK® AD-H, 21
x 150 mm; pha dong: 40% MeOH trong COz; nhi¢t do cot: 40°C; Ivu Iuwgng: 70
g/phit; UVW: 225 nm. Xéc nhan sy lam giau ddng phan ddi anh cua Chét dong phan
2 bang SFC phan tich bit déi xtmg (98,3% ee, Re: 2,37 phut; Cot: CHIRALPAK®
AD-H, 4,6 x 150 mm; pha dong: 40% MeOH trong COz; Ivu lwgng: 5 mL/phut;
UVW: 225 nm). 'H NMR (ds-DMSO) & 8,73 (d, J=8 Hz, 1H), 7,98 (d, J=8 Hz, 1H),
7.93-7,89 (m, 2H), 7,28-7,23 (m, 2H), 7,22 (s, 1H), 7,12 (d, J=8 Hz, 1H), 5,07 (quin,
J=8 Hz, 1H), 4,14 (t, ]=8 Hz, 2H), 3,85 (m, 2H), 3,36 (m, 2H), 3,09 (t, J=8 Hz, 2H),
2,80 (m, 1H), 1,57-1,66 (m, 4H), 1,41 (d, J=7 Hz, 3H).

Diéu ché hop chét theo Vi du 2 v& co ban twong tw nhu Vi du 1, sir dung

nguyén liéu ban dAu tir Didu ché 3.

Vi
du | Tén héa hoc Chu triic 11?,11 ligu vat
s&
J4 ‘A (e}
Hop chat triét quang 4-clo-N- N ES/MS
2 {1-[1-(tetrahydro-2H-pyran-4- H _

i cl N (m/z): 413,0
ylcarbonyl)-2,3-dihydro-1H- M)
indol-5-yl]etyl} benzamit o}\CO

Vidu2A va2B

4-clo-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro- 1H-indol-5-
yl]etyl}benzamit, Chéit ddng phan 1 va 4-clo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl }benzamit, ChAt dong phan 2

0

D
ASS!

Tinh ché hop chét triét quang 4-clo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl }benzamit (Vi du 2) bing SFC bét dbi
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xtmg d tao ra chit ddng phan dbi anh rira giai thit nhat (Chéat dong phén 1). ES/MS
(m/z): 413,0 (M+H). Diéu kién tinh ché: CHIRALPAK® AD-H, 21 x 150 mm; pha
d6ng: 40% iPrOH trong CO; luu lwgng: 70 g/phut; UVW: 260 nm. X4c nhén sy lam
gidu ddng phan dbi anh ctia Chét ddng phan 1 bing SFC phan tich bat dbi ximg (>99%
ee, R=1,97 phut; Cot: CHIRALPAK® AD-H, 4,6 x 150 mm; pha dong: 40% iPrOH
trong COy; nhiét do cot: 40°C; luu lwong: S mL/phat; UVW: 225 nm).

Viéc tinh ché néu trén con tao ra chit ddng phan dbi anh rira giai tht hai (Chét
ddng phan 2). ES/MS (m/z): 413,0 (M+H). X4c nhn su lam gidu ddng phan dbi 4nh
ctia Chit ddng phan 2 bing SFC phan tich bat d&i xtmg (>99% ee, Re: 3,04 pht; Cot:
CHIRALPAK® AD-H, 4.6 x 150 mm; pha dong: 40% iPrOH trong COz; luu lugng:
5 mL/phtt; UVW: 225 nm).

Didu ché hop chat theo Vi du 3 thong qua Vi du 9 vé co ban twong tu nhu Vi

du 1, str dung nguyén li¢u ban dAu tir Didu ché 3.

Vi
du | Tén hoa hoc CAu trac Dit liéu vat ly
)

Hop chit triét quang 4-

o}
xyano-N-{1-[1-(tetrahydro- NJ\@\ |
3 | 2H-pyran-4-ylcarbonyl)-2,3- - H N ng;{s@gﬁ/{?
dihydro-1H-indol-5- o}\C ;
yl]etyl }benzamit

p (0]
Hop chat triét quang N-{1-
4 | [I-(tetrahydro-2H-pyran-4- N ES/MS (m/z):
ylcarbonyl)-2,3-dihydro-1H- N}‘C 379,4 (M+H)
[e) O

indol-5-yl]etyl} benzamit

0]

Hop chit triét quang 4-

o
metyl-N-{1-[1-(tetrahydro- /@/‘LNJ\Q\/S )
5 | 2H-pyran-4-ylcarbonyl)-2,3- H N 598%8(1\2%2))
dihydro-1H-indol-5- o}\Co >
yl]etyl}benzamit
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Hop chét triét quang 4-clo-3-

flo-N-{1-[1-(tetrahydro-2H- D)\ Jm ESMS (m/z):
6 | pyran-4-ylcarbonyl)-2,3- 431 4 (M+H
dihydro-1H-indol-5- A4 (M+H)
yl]etyl}benzamit

Hop chét triét quang 3-clo-4-

flo-N-{1-[1-(tetrahydro-2H- D)\ Jm ES/MS (m/z):
7 | pyran-4-ylcarbonyl)-2,3- 431,4 (M+H)
dihydro-1H-indol-5- ’
ylletyl}benzamit

o)

5

Hop chit triét quang 4-

ethenyl-N-{1-[1- v@/‘t J\@ .
8 | (tetrahydro-2H-pyran-4- E(? ?ﬁ%\}%@
ylcarbonyl)-2,3-dihydro-1H- ’ )
indol-5-yl]etyl} benzamit

Hop chit triét quang 2,4-

diflo-N-{1-[1-(tetrahydro- O:l J\@\ SIS (i
9 | 2H-pyran-4-ylcarbonyl)-2,3- Boeo ot
dihydro-1H-indol-5- ,
yl]etyl} benzamit

o)

5

Vidu9A va 9B

2,4-Diflo-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]etyl}benzamit, Chét ddng phan 1 va 2,4-Diflo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl } benzamit, Chéit ddng phan 2

0

Tinh ché hop chit triét quang 2,4-diflo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl }benzamit (Vi du 9) bing SFC bt doi
xtmg dé tao ra chit ddng phan ddi anh rira giai thtt nhat (Chat dong phan 1). ES/MS
(m/z): 415,0 (M+H). Diéu kién tinh ché: CHIRALPAK® AD-H, 21 x 150 mm; pha
dong: 40% MeOH trong CO2; nhiét do cot: 40°C; luu luong: 70 g/phut, UVW: 225
nm. X4c nhan su 1am gidu déng phan d6i anh cua Chét ddng phan 1 bang phan tich
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bit dbi xtmg (98,6% ee, Re: 1,72 phit; Cot: CHIRALPAK® AD-H, 4,6 x 150 mm;
pha dong: 40% MeOH trong CO2; Iuu lugng: 5 mL/phit; UVW: 225 nm).

Viée tinh ché néu trén con tao ra chét ddng phén ria gidi thi hai (Chét dong
phén 2). ES/MS (m/z): 415,2 (M+H). X4c nhn sy lam giau ddng phan déi 4nh cua
Chat ddng phan 2 bing SFC phén tich bt dbi xtng (98,5% ee, Re: 2,60 phut; Cot:
CHIRALPAK® AD-H, 4,6 x 150 mm; pha dong: 40% MeOH trong CO; luu lugng:
5 mL/phtt; UVW: 225 nm).

Diéu ché hop chét theo Vi du 10 thong qua Vi du 13 vé co ban tuong tu nhu

Vi du 1, sir dung nguyén liéu ban dau ti Didu ché 7.

Vi
du

r
A

SO

Tén hoa hoc

Cau trac

Dit lidu vat Iy

10

4-(Diflometyl)-N-{1-[1-
(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-
1H-indol-5-
ylletyl}benzamit,  Chat
d6ng phan A

e

ES/MS  (m/z):
429,0 (M+H)

11

4-(flometyl)-N-{1-[1-
(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-
1H-indol-5-

yl]etyl} benzamit, Chit
ddng phan A

AR

ES/MS (m/z):
411,2 (M+H)

12

2-(Benzyloxy)-4-(flo)-N-
{1-[1-(tetrahydro-2H-
pyran-4-ylcarbonyl)-2,3-
dihydro-1H-indol-5-
yl]etyl}benzamit, chit
ddng phan A

QE%*@%

O

ES/MS  (m/z):
503,2 (M+H)

13

4-flo-2-[(2-
hydroxyetyl)amino]-N-{1-
[1-(tetrahydro-2H-pyran-
4-ylcarbonyl)-2,3-dihydro-
1H-indol-5-
yl]etyl}benzamit, Chit
dong phan A

HOL~NH O

F

N
H

lsgpen

o

ES/MS  (m/z):
456,2 (M+H)
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Diéu ché cac hop chat theo vi du 14 va 15 vé co ban 13 twong tir nhu vi du 1A,

phuong phap téng hop 2.

Vi

du | Tén héa hoc Céu trac Dit liéu vat ly

sb

o

4-flo-N-{2-[1-(tetrahydro- . ES/MS
2H-pyran-4-ylcarbonyl)- H .

14 ; . E N (m/z): 411,2
2,3-dihydro-1H-indol-5- (M+H)
yl]propan-2-yl}benzamit O}\CO

4-xyano-N-{1-[1-
tetrahydro-2H-pyran-4-
(l by ) 23];11'h d i ESMS
ylcarbonyl)-2,3-dihydro- N
15 Y //©)LH N (m/z): 4182
1H-indol-5- NZ

, (o o
yl]propyl}benzamit, ~Chat
ddng phan A

Vidu 16

4-Flo-N-[ 1-{1-[tetrahydro-2H-pyran-3-ylcarbonyl]-2,3-dihydro-1H-indol-5-
yl}etyl]benzamit ddng phan khong d6i quang (hdn hop cua 2 chit ddng phan khong
d6i quang)

Xt 1y hdn hop chita N-[1-(2,3-dihydro-1H-indol-5-yl)etyl]-4-flobenzamit,
Chit ddng phan 1 (Piéu ché 24A) (150 mg, 0,528 mmol), axit tetrahydropyran-3-
carboxylic triét quang (100 mg, 0,739 mmol) va N,N-diisopropyletylamin (0,277 mL,
1,58 mmol) trong DCM (5,28 mL) véi 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium-3-oxit hexaflophosphat (304 mg, 0,791 mmol). Khudy &
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nhiét do trong phong trong 45 phut. Pha lodng hdn hop phén tmg bing DCM. B6 sung
nude va dung dich natri bicacbonat bdo hoa. Tach céc 16p va chiét 16p nude hai lan
bang DCM. Cho 16p hitu co gom lai duoe cho qua 16p loc thiy tinh x6p ky nude (bd
tach pha ISOLUTE®) va c6 dich loc. Tinh ché bang cach sdc ky cdt silicagel rira giai
v6i gradien 20-55% axeton trong hexan dé thu dwoc hop chit néu & dé muc nay (184

mg, 88%) dudi dang chét rin mau trang. ES/MS (m/z): 397,2 (M+H).
Vi du 16A va 16B

4-Flo-N-[ 1-{1-[tetrahydro-2H-pyran-3-ylcarbonyl]-2,3-dihydro-1H-indol-5-
yl}etyl]benzamit, Chit ddng phan 1 va 4-flo-N-[1-{1-[tetrahydro-2H-pyran-3-
ylcarbonyl]-2,3-dihydro-1H-indol-5-yl}etyl[benzamit, Chét ddng phan 2

Tinh ché 4-flo-N-[1-{1-[tetrahydro-2H-pyran-3-ylcarbonyl]-2,3-dihydro-1H-
indol-5-yl}etyl|benzamit ddng phan khong dbi quang (Vi du 16) bing cach sic ky
bét dbi xing dé thu dwoc chit ddng phan khong dbi quang rira gidi thir nhat (Chat
ddng phan 1). MS (m/z): 397,2 (M+H). Diéu kién tinh ché: CHIRALCEL® OJ-H, 30
x 250 mm; pha dong: 100% MeOH; luu lugng: 30 mL/phut; UVW: 225 nm. Xac
nhan su lam gidu ddng phan dbi 4nh ctia ChAt ddng phén 1 bang HPLC phan tich bt
dbi ximg (> 99% de, Re: 3,42 phut; Cot: CHIRALCEL® OJ-H, 4,6 x 150 mm; pha
dong: 100% MeOH (chtra 0,2% isopropylamin); lwu lugng: 1 mL/phat; UVW: 225
nm).

Viéc tinh ché néu trén con tao ra chét ddng phan rira giai tha hai (Chét dong
phan 2). ES/MS (m/z): 397,2 (M+H). X4c nhan su lam giau ddng phan d6i anh cia
Chit ddng phan 2 bing HPLC phan tich bit ddi xtmg (97,8% de, Ry: 4,66 phit; Cot
CHIRALCEL® OJ-H, 4,6 x 150 mm; pha dong: 100% MeOH (chira 0,2%
isopropylamin); luu lugng: 1 mL/phit; UVW: 225 nm).

Vidu 17

4-flo-2-hydroxy-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3 -dihydro-1H-
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indol-5-yl]etyl} benzamit, Chat dong phan A

B sung 10% Pd/C (10 mg) vao dung dich dd dugc thdi nito, chira 2-
(benzyloxy)-4-flo-N-{1-[ 1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-
indol-5-yl]etyl} benzamit, Chét ddng phan A (Vi du 12) (96,0 mg, 0,19 mmol) trong
etanol (2 mL) va hydro héa véi 1 atm (101 kPa) hydro & nhiét d6 trong phong trong
mot gio. Loc qua diatomit va co dich loc dé thu duoc hop chdt mong mudn (66 mg,

84%) dudi dang chét rin mau tring. ES/MS (m/z): 413,0 (M+H).
Vidu 18

4-Flo-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]propyl} benzamit triét quang

Xt 1y hon hop chtta hop chét triét quang N-[1-(2,3-dihydro-1H-indol-5-
yD)propyl]-4-flobenzamit (Pidu ché 22) (200 mg, 0,650 mmol) trong DCM (6,5 mL)
bang N,N-diisopropyletylamin (0,228 mL, 1,30 mmol). B6 sung tetrahydropyran-4-
carbonyl clorua (110 mg, 0,715 mmol) va khudy trong 30 phut. Pha loing hdn hop
phan tmg bang DCM. B6 sung nuée va dung dich natri bicacbonat bdo hoa. Tach cac
16p va chiét 16p nuée hai 14n bang DCM. Cho 16p hiru co gom lai duge cho qua 16p
loc thity tinh x8p ky nuée (bo tach pha ISOLUTE®) va ¢b dich loc. Tinh ché bang
cach sic ky cot silicagel rira giai bang gradien 20-60% axeton trong hexan dé thu
duoc hop chét néu & d& muc nay dusi dang bot mau qua dao nhat (244 mg, 91%).
ES/MS (m/z): 411,2 (M+H).
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Vidu 18A va 18B

4-Flo-N-{1-[1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-
yl]propyl}benzamit, Chét dong phan 1 va 4-flo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]propyl } benzamit, Chét ddng phan 2

@)

N
H
E N
2@

Tinh ché hop chét triét quang 4-flo-N-{1-[1-(tetrahydro-2H-pyran-4-
ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]propyl }benzamit (Vi du 18) bang cach sdc ky
SFC bat déi xtmg dé thu duoc chit ddng phan ddi anh rira giai thir nhat (Chat dong
phan 1). ES/MS (m/z): 411,2 (M+H). Diéu kién tinh ché: C6t CHIRALPAK® AS-H,
21 x 150 mm; pha dong: 25% MeOH trong CO»; nhiét do cot: 40°C; luu Iugng: 80
g/phit; UVW: 260 nm. X4c nhan sur 1am giau ddng phan ddi anh ctia Chat dong phan
1 bang SFC phan tich bt d&i ximg (>99% ee, Re: 0,92 phut; Cot: CHIRALPAK®
AS-H, 4,6 x 150 mm; pha ddng: 25% MeOH trong CO2; luu lugng: 5 mL/phut; UVW:
225 nm).

Viéc tinh ché néu trén con tao ra chit ddng phan ddi anh rira giai thi hai (Chét
ddng phéan 2). ES/MS (m/z): 411,2 (M+H). X4c nhan sy 1am giau ddng phan déi anh
ctia Chit ddng phén 2 bing SFC phén tich bit d6i xtmg (>99% ee, R«: 1,53 phut; Cot:
CHIRALPAK® AS-H, 4,6 x 150 mm; pha dong: 25% MeOH trong COz; luu lugng:
5 mL/phat; UVW: 225 nm).

Vi du tham chiéu 1

1-(2,4-Diflophenyl)-3-{[1-(3,4,5-tritritiobenzoyl)-2,3-dihydro-1H-indol-5-
ylmetyl}ure
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Trong binh chuin d, khudy 1-(2,4-diflophenyl)-3-{[1-(3.4,5-
tribromobenzoyl)-2,3-dihydro-1H-indol-5-ylJmetyl ure (3 mg, 0,005 mmol), paladi
(10% trén cacbon, 3 mg) va N,N-diisopropyletylamin (10 pL, 0,06 mmol) trong DMF
(1 mL) trong 3Ci triti trong ba gi¢. Loc hdn hop phan tmg va bay hoi déng thoi dich
loc v6i EtOH dé loai bo triti khong bén. Hoa tan phén con lai trong EtOH va tinh ché
bing céach sic ky cot pha dao (Cot: GEMINI® C18 250 x 10 mm; pha dong: A:
nude/TFA (1000:1), B: ACN/TFA (1000:1); gradien: 20-70% B trong 60 phut; Iuu
lwong 3 mL/phut) dé thu duge hop chit néu & d& muc nay, hop chét nay dugc hoa tan
trong EtOH. MS: 414,19 (M+H) va 74 Ci/mmol.

Vi du tham chiéu 2

1-(2,4-Diflophenyl)-3-{[ 1-(phenylcarbonyl)-2,3-dihydro- 1H-indol-5-yljmetyl }ure

F O
Q*“@s
)

Hoa tan 1-(2,4-diflophenyl)-3-(2,3-dihydro-1H-indol-5-ylmetyl)ure (300 mg,
0,99 mmol) trong DCM (20 mL) va bd sung benzoyl clorua (0,13 mL, 1,1 mmol) va
TEA (0,27 mL, 1,9 mmol). Khudy hdn hop phan tng & nhiét do trong phong trong
hai gid. C6 va tinh ché phin con lai bing cach tinh ché pha ddo (Cot: Cot pha déo
Redisep Rf Gold High Performance C18; pha dong: A: 0,1% axit formic trong nudc,
B: ACN; gradien: 0-80% B trong 30 phut; luu luong: 60 mL/phut, UVW: 219/254
nm) va tach san phim bang céch lam kho lanh d8 thu duoc hop chét néu & dé muyc

nay (403 mg, 79%). ES/MS (m/z): 408,2 (M+H).
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Hé min dich 13 diém kidm tra cét yéu, khéng lai su phét trién khéi u. Do do,
bénh ung thu ¢6 thé tién héa nhidu co ché dé 1an tranh, ngén chin, hodc cach khac 14
1am hong hé min dich. Mic di tryptophan 13 tuyét d6i can thiét ddi v6i su phat trién
t€ bao ung thu, nhung sy phan hiy cua no lai duge chon cho nhiéu bénh ung thu qua
su biéu hién cua indolamin 2,3 dioxygenaza (IDO1) hodc béng ban than té bao ung
thu (¢4 hitu), hodc bing cic té bio trong vi moi trudng hodc cac hach bach huyét dan
luu khéi u (tumor draining lymph nodes - TDLNs) (khong ¢b hiru). Sw hoat hoa chon
loc cua IDO1 trong vi mdi trudong khdi u trong khi chéng lai su phat trién nhanh
chéng té bao tao cho khéi u chién luoc hiéu qua d8 tranh su gidm sat mién dich, diém
kidm tra cbt yéu trong qua trinh phét trién ung thw va khién cho khéi u su khang lai
liéu phap diéu tri. Hoat tinh tic ché mién dich cua IDOL1 1a két qua truc tiép cua viéc
lam suy kiét cuc bd tryptophan va viéc sdn sinh d6ng thoi kynurenin, ca hai quy trinh

nay déu e ché mién dich.

Vai tro e ché midn dich ctia hoat tinh IDO1 tic dong dén nhiéu loai t€ bao
bao gdm sur tic ché té bao [céc té bao T (Frumento, et al. (2002) J Exp Med 196(4):
459-468; Terness, et al. (2002) J Exp Med 196(4): 447-457) va cac t€ bao NK (Della
Chiesa, et al. (2006) Blood 108(13): 4118-4125)], su phat trién té bao [c4c té bao T
didu hoa (Sharma, et al. (2007) J Clin Invest 117(9): 2570-2582; Chen, et al. (2008)
J Immunol 181(8): 5396-5404; Baban, et al. (2009) J Immunol 183(4): 2475-2483)]
va céc té bao trinh dién khéng nguyén tc ché [cac té bao tua trc ché va cac dai thuc
bao (Munn, et al. (2004) J Clin Invest 114(2): 280-290; Munn, et al. (2005) Immunity
22(5): 633-642; Sharma, et al. (2007) J Clin Invest 117(9): 2570-2582)], va tuyén mo
va mé rong [cac té bao trc ché c6 ngudn gbc tir tiy (Yu, et al. (2014) J Immunol
193(5): 2574-2586; Holmgaard, et al. (2015) Cell Rep 13(2): 412-424)]. Hoat tinh
IDO1 e ché cac tic dong nay thdng qua viée lam suy kiét tryptophan va vige gia

tang ddng thoi kynurenin trong khéi v, vi mdi truong khdi u va TDLNS.

Ca viée 1am suy kiét cuc bd tryptophan va viéc san sinh kynurenin bang su
biéu hién IDO1 trong vi méi trudng khéi u hoic trong TDLNs déu hd trg sy phat trién
va su hoat hoa ciia Tregs (Sharma, et al. (2007) J Clin Invest 117(9): 2570-2582),
MDSCs (Holmgaard, et al. (2015) Cell Rep 13(2): 412-424), va c4c té bao tua diéu
hoa (Sharma, et al. (2007) T Clin Invest 117(9): 2570-2582) tét ca céc diéu nay déu
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déng vai trd e ché mién dich ma hd trg sw phat trién khéi u. Viée lam suy kigt
tryptophan hd trg su phat trién Treg thong qua su hoat hoa ctia kinaza dép tg stress
GCN2, su hoat hoa nay dugce kich thich dé dap ung lai su tich tu ctia cac tRNA khong
mang dién tich. Céac té bao T thiéu GCN2 khdng nhay véi su e ché qua trung gian
IDO1 ddi vé6i su ting sinh hogic sy cam ng cla kiéu hinh di tmg (Munn, et al. (2005)
Immunity 22(5): 633-642). Ngoai viéc lam suy kiét tryptophan, hoat tinh IDO1 con
din dén ndng do cao cia chét chuyén héa xudi chiéu kynurenin, 13 phan t trc ché
mién dich quan trong. Tuong tu v&i su 1am suy ki€t tryptophan, sy hoat hoéa thu thé
hydrocarbon aryl (aryl hydrocarbon receptor - AHR) bang kynurenin cfing 1a yéu td
thiét yéu dbi véi su san sinh céc té bao T diéu hoa (Mezrich, et al. (2010) J Immunol
185(6): 3190-3198), va su tang san sinh kynurenin va su biéu hién AHR c6 tuong
quan v&i su tién lugng kém & bénh ung thu ndo nguoi (Opitz, et al. (2011) Nature
478(7368): 197-203). Kynurenin 1am phong bé su ting sinh té bao T va té bao NK
(Boyland, et al. (1956) Biochem J 64(3): 578-582) va 1a chit cha vén cua thu thé
AHR (Mezrich, et al. (2010) J Immunol 185(6): 3190-3198; Opitz, et al. (2011)
Nature 478(7368): 197-203), yéu t§ phién ma ma diéu hoa sy san sinh cdc xytokin
qua trung gian mién dich bam sinh nhu IL-1B, IL-6 va IL-21, va dugc biéu hién qua
mirc trong mot s6 bénh ung thu trong d6 né duge cho 1a tao diéu kién thudn loi cho
su tién trién khéi u va su khéng lai liéu phép diéu tri (Julliard, et al. (2014) Front
Immunol 5: 458). Trén thuc té, su biéu hién ¢d hitu ctia IDO1 ¢ bénh ung thu duge
diéu hoa, mot phan, bang su hoat héa qua trung gian kynurenin ctia vong truyén tin
hiéu AHR-IL-6-STAT3 ma thtc ép su biéu hién cta IDO1 va tc ché su tang sinh té
bao T. Su biéu hién cua truc truyén tin hiéu IDO1 nay c6 lién quan dén su giam ty 18
song s6t khong tai phat & cac bénh nhan bi ung thu phéi (Litzenburger, et al. (2014)
Oncotarget 5(4): 1038-1051). Su séan sinh IL-6 qua trung gian IDO1 cling déng vai
trd quan trong trong viée hd tro su phét trién ctia cac MDSC tién sinh khéi u va su
phd v& IDO1 d3 lam giam sy san sinh IL-6, lam suy yéu hoat tinh tc ché MDSC, 1am
cham su phat trién khdi u va lam gia téng kha ning sdng s6t & md hinh bénh ung thu
phdi do KRAS gdy ra (Smith, et al. (2012) Cancer Discov 2(8): 722-735). Moi lién
két gitta su 1am suy kiét tryptophan phu thuc IDO1 va sy hoat héa AHR phu thudc
kynurenin cung chp méu chét giai thich tai sao sw di hoa tryptophan lai két hop mat
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thiét v4i su tron tranh mién dich, diém kiém tra quan trong ki€m ché su tién trién ung

thu.

Viéc didu hoa su bidu hién IDO1 trong vi mdi truong khdi u 1a phie tap. IDO1
1a gen duoc didu hoa béi IFN-y d4u tién duoc kham pha (Yoshida, et al. (1981) Proc
Natl Acad Sci USA 78(1): 129-132). Trén thuc té, c6 mdi trong quan manh mé gitta
su biéu hién IFN-y va IDO1 trén khip tit ca c4c khoa nghién ctru md hoc ung thw
(http://cancergenome.nih.gov/). Ngoai ra, su biéu hién IDO1 dugc didu hoa ting bang
cac interferon typ I, cac phéi t&¢ TLR, TNF, IL-1, CTLA-4, CD200, GITR, CD40 va
TGE-B, tht ca céc chit nay déu dong vai trd quan trong trong hé mién dich, va sy phat
trién, su tién trién va sy dép Gmg ctia bénh ung thu dbi voi lidu phéap diéu tri. Hoat
tinh IDO1 cao nhu duge do béi su biéu hién IDO1, sur 1am suy kiét tryptophan va/hodc
su gia tang kynurenin da c6 lién quan dén su tién luong kém, su giam ty 18 sdng s6t
va su tang tiém nang di cin clia rit nhidu loai khdi u. Do d6, su ting mirc kynurenin
trong huyét thanh véi su gidm ddng thoi tryptophan di dwgc chimng minh trong bénh
ung thu v, ung thu dai truc trang, ung thu dAu va cd, ung thu phdi va ung thu tuyén
tién liét (Liu, et al. (2010) Blood 115(17): 3520-3530). Ngoai ra, IDO1 duoc hoat héa
thuong xuyén & cic bénh nhan ung thu (Schrocksnadel, et al. (2006) Clin Chim Acta
364(1-2): 82-90), bi bénh ning (Huang, et al. (2002) Br J Cancer 86(11): 1691-1696),
két qua kém va/hodc khéang lai liéu phéap hoa tri chuén & mdt s6 bénh ung thu bao
gdm bénh u hic sic t6 (Weinlich, et al. (2007) Dermatology 214(1): 8-14), bénh bach
cau tay bao cdp (Chamuleau, et al. (2008) Haematologica 93(12): 1894-1898; Corm,
et al. (2009) Leuk Res 33(3): 490-494), bénh ung thu vi va ¢d tir cung (Inaba, et al.
(2010) Gynecol Oncol 117(3): 423-428; Yu, et al. (2011) Clin Dev Immunol 2011:
469135; Yu, et al. (2013) J Immunol 190(7): 3783-3797; Chen, et al. (2014) Breast
Cancer Res 16(4): 410): Clin Cancer Res. 2007 Dec 1;13(23):6993-7002; Trott, et
al. (2016). Oncotarget, 7(41), 66540-66557, bénh ung thur dai truc trang, caxinom té
bao than, u héc sic td da, u lympho té bao B 16n lan toa, ung thur ndi mac t cung,
ung thu da day, u thin kinh dém, caxinom té bao gan, u lympho Hodgkin, caxinom
té bao vay thanh quan, ung thu phdi, da u tity, u lympho phi Hodgkin, caxinom té bao
vay miéng va thuc quan, sacom xwong, ung thu budng trimg, caxinom 6ng tuy, bénh
bach cdu té bao T va caxinom tuyén gidp. IFN-y 1a xytokin téc dong chu yéu duoc

tiét ra tir c4c té bao NK va T duoc hoat héa. Céc chu trinh di€u hoa &m ma gin véi
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su kim ché hoat tinh t& bao T trén toan than (CTLA-4) hodc cuc bd (PD-L1/L2) hién
duoc phé chuan dé st dung 1am tic nhan chéng ung thu trong d6 chiing ting cudng
su rc ché phat trién khdi u qua trung gian té bao T. Sw bat hoat di truyén clia cac diém
kidm tra nhu nhu CTLA-4, PD-1 hodc PD-L1 din dén su tang cuong rod rét sy san
sinh IFN-y (Latchman, et al. (2004) Proc Natl Acad Sci USA 101(29): 10691-10696;
Pandiyan, et al. (2007) J Immunol 178(4): 2132-2140), ma c6 thé gén véi truc trc ché
mién dich IFN-y-v&i-IDO1. Sy we ché biéu hién IDO1 cb hitu véi 1-Metyl
Tryptophan ¢ m6 hinh u héc séc t& & chudt 1am cai thién mot cach déng ké hiéu luc
cta Ipilimumab, khang thé phong bé CTLA-4 (Holmgaard, et al. (2013) J Exp Med
210(7): 1389-1402). Hiéu lyc dugc ting cuong nay cua Ipilimumab dugc két hop véi
su tang céc té bao tac ddng CDS va sy gidm Tregs. Cac quan sat nay duwoc mé rong
d6i v&i cac khang thé khac huéng dich PD1, PD-L1 va GITR trong d6 s stic ché
IDO1 di lam tang cuong hoat tinh chéng ung thu ctia ching. V& mit co ché, IDO1
duoc thé hién 13 1am can trd hidu luc cla cic chét tc ché diém kiém tra nay thong
qua su cam ung cua cac Treg voi su tuyén mo tiép theo cia cdc MDSC tao ra moi
treong e ché midn dich & khéi u (Holmgaard, et al. (2015) Cell Rep 13(2): 412-424).
Céc cach tiép can tri liéu mién dich dé diéu tri bénh ung thu nhu ban than IFN-y, céc
chét hoat hoa mién dich bim sinh nhu CpG-ODNG, chit khang 4-1BB (CD137), chét
khang OX40, chét khang PD-1/PD-L1/PD-L2, chit khang CTLA 4 tit c4 déu c6 tiém
ning hoat héa sy biéu hién IDO1 can trd hiéu luc trong thoi gian dai ctia ching trén
1am sang. Do do, co thé c6 tiém ning tri lidu dang ké khi két hop cac chét e ché
IDO1 véi cac tac nhan nay. Cu thé 13, su két hop cua céac chét e ché IDO1 véi cac
khang thé khang PD1 (pidilizumab, nivolumab, pembrolizumab), cic khing thé
khang PD-L1 (durvalumab, atezolizumab, avelumab), cac khang thé khang CTLA-4
(ipilimumab), cac khang thé khang OX40 (MEDI6469, KHK4083) va cac khang thé
khéng 4-1BB (CD137) (PF-05082566) c6 tiém nang tri liéu dang ké trén phd rong

cac loai khoi u.

Cung nhau, cac dit liéu nay da goi y rang cac chit e ché sw lam suy kiét
tryptophan va su san sinh ddng thoi kynurenin nhu céc chét e ché IDO1 ¢6 thé 1a
hitu dung d 1am tac nhan don hodc dudi dang két hop trong diéu tri nhiéu loai bénh
ung thu trén ca bénh nhén ung thu chua dugc didu tri cling nhu bénh nhan ung thu
khang didu tri. Tinh hitu dung nay da dugc ching minh bing cac chét e ché IDO1
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4 bit nhu epacadostat (INCB024360) va NLG919. Epacadostat duge biét 1a gan két
v6i IDO1 va phong bé sy di hoa ctia tryptophan va sy san sinh kynurenin tiép theo ca
in vitro va in vivo. Ngoai ra, epacadostat d3 chtirng minh hiéu lyc tdc nhin don trén
c4c md hinh chudt tién 14m sang, CT26 va PAN02, tic dung ma phu thudc vao su c6
mit cia céc té bao T. (Yue, et al. (2009) ] Med Chem 52(23): 7364-7367; Koblish,
etal. (2010) Mol Cancer Ther 9(2): 489-498; Liu, et al. (2010) Blood 115(17): 3520-
3530 ; Jochems, et al. (2016) Oncotarget, Advance Publications). Hi¢u luc tién 1am
sang cua epacadostat da chuyén thanh két qua thir nghiém 1am sang trén ngudi
(NCT01195311).

Két qua clia cac thir nghiém duéi dy ching to rdng cac hop chét 1am vi du
trong ban mo ta 13 hiru dung lam chét trc ché san sinh kynurenin nhur c4c chit @c ché
IDO1 va ¢6 thé hitu dung trong diéu tri bénh ung thu. Hon nita, két qua ctia cac thir
nghiém duéi ddy chimg minh ring cac hop chét 1am vi du nhat dinh da gan két véi
IDO1 va rang tit ca cac hop chit lam vi du déu e ché sy chuyén héa tryptophan
thanh kynurenin & céc té bao ung thu ca in vitro va in vivo.

Thtr nghiém gén két dbi véi IDO1

Muc dich cta thir nghiém nay 1a d&é ching minh rang cac hop chit 1am vi du
nhét dinh da gén két voi IDO1 in vitro. Cu thé 13, thit nghiém ndy dénh gia kha ning
ctia cac hop chét thir nghiém trong viéc canh tranh véi phén tir theo ddi dugc triti hoa
1-(2,4-diflophenyl)-3-[[ 1-(3,4,5-tritritiobenzoyl)indolin-5-ylJmetylJure va cho phép
tinh 4i luc gan két, ICso.

Gin k&t canh  tranh  cia  1-(2,4-Diflophenyl)-3-[[1-(3,4,5-
tritritiobenzoyl)indolin-5-ylJmetylJure v4i IDO1

Nap 300 nM Hise-IDO1 (Proteros, SwissProtID P14902, Cat# PR-0278, mé
19/59, 98 mg/mL trong 25 mM MES pH bing 6,5, 150 mM KCl, d9 tinh khiét >95%)
duoc pha logng trong DPBS vao mdi 15 ctia dia duge phi niken (Sigma, Cat# S5563)
va u qua dém ¢ 4°C. Loai bo cac protein khong gén két bang cach ria dia bbn 1an
bing 300 L DPBS trong may rira vi dia BIOTEK®. B6 sung 100 pL dung dich dém
phong bé (0,05% TWEEN® 20/DPBS) vao mdi 15 va i trong mot gidr & nhiét do trong
phong dé giam su gin két khong dic hiéu. Trong khi phong bé dia, chuin bi 50 nM
1-(2,4-diflophenyl)-3-[[1-(3,4,5-tritritiobenzoyl)indolin-5-yl|metylure (Biocair,
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Cat# TRQ41455) bang cach pha lodng trong DPBS, va thuc hién pha logng theo day
ndng d6 ddi v6i dung dich gbc khong dugc danh déu 2,5 14n trong DMSO dé tao ra
dudng cong pha logng 11 diém. B4 sung 5 pL c4c hop chat khong duge danh du da
pha lodng theo didy vao 95 upL  1-(2,4-diflophenyl)-3-[[1-(3,4,5-
tritritiobenzoyl)indolin-5-yl|metyljure 50 nM, bd sung hdn hop niy vao céc 16 cia
dia, va U & nhiét do trong phong trong bdn gi& véi su lic nhe. Dé x4c dinh su dich
chuyén t8i da ctia phéan tir theo ddi dworc triti héa (1-(2,4-diflophenyl)-3-[[1-(3,4,5-
tritritiobenzoyl)indolin-5-ylJmetylJure), bd sung lugng du cta 1-(2,4-diflophenyl)-3-
{[1-(phenylcarbonyl)-2,3-dihydro-1H-indol-5-yljmetyl jure khong dugc danh dau
(ChemDiv, Cat# G714-0242) )100 pM vao 1-(2,4-diflophenyl)-3-[[1-(3,4,5-
tritritiobenzoyl)indolin-5-yl|metyl]ure 50 nM va bd sung vao cac 16 dbi chimg gin
két khong dic hiéu trong dia. Saubdn gid 1, hut cic 15 bang cach st dung MultiMek96
va rira dia nhanh chéng mot 14n bang 300 pL DPBS lanh bang st dung may rira vi
dia BIOTEK®. B4 sung 100 pL imidazol 100 mM trong PBS & d6 pH bang 7,5 vio
mdi 16 va 1 trong 10 phut & nhiét do trong phong dé dich chuyén phitc hop IDO1-
phi it ra khoi dia phii niken. Chuyén phire hop IDO1-phdi tir da duoc dich chuyén
vao dia dy trong mau trang 96 15 (Costar, Cat# 3632) chira 200 pL. Microscint-20
(Perkin Elmer, Cat# 6013621), mbi 16 bing c4ch sir dung MultiMek96. Binh luong
mrc gén két tong cong va mirc gin két khong didc hiéu (non-specific binding - NSB)
ctia phdi tir 1-(2,4-diflophenyl)-3-[[1-(3,4,5-tritritiobenzoyl)indolin-5-yl|metylJure
béang cach st dung méy dém Trilux Microbeta. St dung tri s& gén két tong cong va
tri s& NSB @ tinh ICso di véi hop chét khéng dugce danh ddu st dung phép phén tich
hdi quy khong tuyén tinh trén phdn mém GraphPad Prism. Két qua cua thir nghiém
nay chiimg minh ring céc hop chét lam vi du nhat dinh d4 gan két véi IDO1. Vi du,
céc hop chit theo vi du 1A va 1B chimg minh tri s6 ICso nho hon 1,5 pM. Cu thé I3,
ICso ctia hop chét theo vi du 1A 1a 0,033 uM + 0,0028 (n=2).

Thir nghiém san sinh kynurenin (SKOV3)

Muc dich cua thir nghiém nay 1a dé danh gid sy e ché san sinh kynurenin, N-
formyl-kynurenin va su lam suy kiét tryptophan trén cac té bao ung thu biéu hién
IDO1 va danh gi4 liéu céc hop chét c6 doc tinh hién nhién ddi véi cc té bao nay hay
khong. Céc hop chét 1am vi du dugc thir nghiém vé kha ning tre ché hoat tinh IDO1
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trén SKOV3 (ATCC, Cat# HTB-77), dong té bao ung thw budng trimg ma vén bidu
hién IDO1. Do su biéu hién IDOI, c4c té bao SKOV3 phan huy tryptophan véi su
san sinh dong thoi kynurenin va cac hop chét dwoc thir nghiém vé kha ning ciia chiing
trong viéc trc ché su san sinh kynurenin, N-formyl-kynurenin va su 1am suy kiét
tryptophan. Tuy y, ddc tinh hién nhién cta c4c hop chat c6 thé dugc danh gia bing

cach theo ddi su séng sot té bao.

Téng hop cac ndi chuan

Téng hop N-Formyl L-Kynurenin-d4

Axit (2S)-2-amino-4-ox0-4-(2,3,4,5-tetradeuterio-6-formamido-phenyl)butanoic

D
O

D OH
HN_ O NH,
D

0

Bé sung hdn hop di duge tao ra tir trude chira anhydrit axetic (0,026 mL, 0,264
mmol) trong axit formic (0,052 mL, 1,32 mmol) vao hdn hop chira L-kynurenin-d4
(56 mg, 0,264 mmol) trong axit formic (0,132 mL). Khudy hdn hop thu duge & nhiét
do trong phong trong khi nito trong hai gio. Pha lodng hdn hop phan tmg bang ACN
va ¢d trong dong khi nito. Tinh ché phdn con lai bang HPLC pha dédo (cot:
PHENOMENEX® LUNA® 5 pm C18 (2) 100A AXIA, 30 x 75 mm; dung méi rira
giai: A: 0,1% axit formic/nude, B: 0,1% axit formic/ACN; gradien: 0% B trong 2
phut sau d6 gradien d&n 22% B trong 5 phut; luu lwong: 85 mL/phut 6 UVW 231/214
nm) dé thu duoc 29 mg hop chit néu & d& muc nay du6i dang chat rin mau tring nhu

nui bong sau khi 1am kho lanh. ES/MS (m/z): 241,0 (M+H).

Xt 1y té bao va kha ning sdng s6t cia té bao

Céy céc té bao SKOV3, dong té bao ung thu budng trimg bicu hién IDO1, &
mat d6 20.000 té bao trén mbi 16 trong 100 pL. méi trudng McCoys 5A (Gibeo, Cat#
16600-082) duge bd sung céc axit amin khong thiét yéu (Gibeo, Cat# 11140-050), 1
mM natri pyruvat (Gibco, Cat#11360-070), va 10% huyét thanh thai bd, mdi truong
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day du, vao dia nudi cdy mb 96 16 (BD Biosciences). Sau do, i cac té bao trong 16
gi® trong may 1 37°C véi 5% COa. Chuén bi c4c dich pha lodng theo ddy chtra hop
chét tir dung dich gbc chira cac hop chét thir nghiém néng d6 10mM trong DMSO.
Pha loang theo day ndng d6 dung dich gbc niy 3 14an trong DMSO, va cho 5 pL hop
chét vao dia dinh lidu trung gian chita 95 uL mdi trudng diy du dé tao ra dudng cong
pha lodng muoi diém v6i ndng d6 hop chit cubi ciing ndm trong khoang ttr 1 pM dén
0,5 pM hoac 10 pM dén 0,5 nM. Gan moi trudng ra khoi dia chita cac té bao va thAm
1én khan gidy. Rira dfa hai 1in bing 90 uL moi truong diy di trén mdi 13 va thay thé
dich rtra cudi ciing bang 90 uL mdi trudng diy da. Sau khi rira, bd sung 10 pL hop
chit duge pha lodng theo day ndng d6 tir dia dinh lidu trung gian vao mdi 18 cta dia
va U trong 18 gid trong may u 37°C véi 5% COo. Nong d6 DMSO cubi cling trong
thir nghiém nay 1a 0,5%. Khi két thuc qua trinh 1 18 gid, chuyén 50 pL mdi trudng
tir mdi 16 vao dia day hinh chit v, 96 15 (Thermo Scientific), bit kin dfa, va bao quan
& -80°C dé sau nay thuc hién phép do trén co s& phd khdi @& do lugng kynurenin, N-
formyl-kynurenin va tryptophan. Tuy ¥, cho (c4c) dia ban dau trd lai may 1 trong 24
gio nita va do kha nang sbng sot cia té bao bang cach bd sung thé tich twong duong
ctia CELLTITER-GLO® (Promega) va do muc phat quang trong mdy doc dia
PERKIN ELMER® EnVision.

Do ph khébi (MS) dbi véi Tryptophan, N-Formyl-kynurenin, va Kynurenin

R dong cac mAu thu duoe tir thir nghiém trén co s¢ té bao SKOV3 trén dé va
]am sach manh té bao bang cach ly tim dia & tdc d6 3220xg trong mdt phut & 4°C.
B6 sung 12,5 pL chit ndi chuin chira 2,5 pg/mL L-tryptophan-2’,4°,5°,6°,7°-d5
(CDN Isotopes, Cat# D-1522), L-kynurenin sulfat-vong-d4,3,3-d2 (Cambridge
Isotope Laboratories, Cat# DLM-7842-0,01) va N-formyl L-kynurenin-d4 dugc diéu
ché noi bod. Bit kin nhiét tAt ci cac dia bang mang bit d& 16t (Easy Peel)
(ThermoScientific) va tron bang cach xody trong 1-2 phut va sau d6 ly tdm trong mot
phut & tbc dd 3220xg & 4°C. Tao ra cac dung dich hiéu chuén tiéu chuén d dinh
luong kynurenin va N-formylkynurenin bang cach hoa tan mdi chét trong nudc dé c6
ndng d6 cudi cing 14 1 mg/mL. LAy phan phan uéc 20,8 pL kynurenin va 23,6 uL. N-

formylkynurenin tir dung dich gbc noéng @9 1 mg/mL tuong tng ciia chiing va pha
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lodng dén 1 mL bang cach dung moi trudng McCoys 5A dé thu dwoc ndng do cudi
cting cho mi dich chuin 13 100 uM. Pha loing theo ddy dung dich hiéu chuan 2 lan
trong mdi trudng day di dé thu duoe duong cong chuén 5 didm véi cac ndng d6 cudi
clng 1a tr 5 pM dén 0,313 pM (kynurenin) va 2 pM dén 0,125 pM (N-
formylkynurenin). Tiém 1 pL miu moi truong (chua biét) hodc dung dich hiéu chuén
tiéu chudn vao hé LC/MS-MS chira hé HPLC SHIMADZU® Prominence 30A va
khéi phé ké ba ti cuc AB SCIEX® 5500. T4ch cdc chat phén tich trén cot XBridge™
C18, 2,1 x 50 mm, 3,5 um (Waters, Cat#186003021) dugc duy tri & 35°C, v6i luu
lwong pha dong 1a 0,7 mL/phit. Pha dong A 14 axit formic 0,1% trong nudc, va pha
dong B 1a MeOH. Bién dang gradien la: 0 phut, 0,5% B; 0,8 phut, 98% B; 1,10 phut,
98% B; 1,11 pht, 0,5% B; 1,7 pht, va sau d6 két thiic. Van hanh khdi phd ké theo
phuong thirc theo ddi duong cuc da phan img APCI. Su dung dit li€u tir cac mau
dudng cong chudn va tao ra duong cong hiéu chuén khép tuyén tinh d6i v6i mdi chét
phan tich bang cach sit dung phan mém MultiQuan™. St dung dudng cong chuén

duoc tao ra dé tinh céac néng d6 chét phén tich cua cac dung dich chua biét.

Tinh c4c tri s§ ICso ctia hop chét bang céch st dung gié tri do khéi phd cua
kynurenin tir m6i truong chira 500 pM chét diéu tri chudn tham chiéu lam chuan tic
ché mot tram phén trim, va khong chtra hop chit nhung chira chét diéu tri DMSO
1am chuén trc ché khong phin tram. Cac sb do ctia N-formyl-kynurenin va tryptophan
duogc st dung dé danh gi4 tinh hop 1¢ cta dit liéu dugc tao ra béng céch thé hién méi
quan hé truc tiép giita su san sinh kynurenin va N-formyl-kynurenin véi sy gidm dong
thoi mite tryptophan. Két qua cua thtt nghiém nay chimg minh rang tit ca cac hop
chét 1am vi du du e ché sy san sinh kynurenin va N-formyl-kynurenin trong céc té
bao ung thu biéu hién IDO1 & céc tri $6 1Cso @& e ché ca kynurenin va N-formyl-
kynurenin 13 nhé hon 0,9 uM, va trong sd céc hop chat duge thit nghiém (cac hop
chit theo vi du 1-9), v& kha ning séng s6t té bao, tAt ca cac hop chat déu thé hién trc
ché nhu trén ma khong 13 doc hai hién nhién dbi voi té bao cho dén ndng dd it nhat 1
uM. Vi du, ICso cua hop chét theo vi du 1A d& @c ché kynurenin va N-formyl-
kynurenin 1an luot 14 0,007 uM % 0,002 (n=6) va 0,007 pM = 0,002 (n=6). Hon nita,
hop chit theo vi du 1A khong G ché su tang sinh & bao cho dén ndng d6 10 uM.
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Thir nghiém tc ché dich in vivo

Muc dich ctia tht nghiém nay 1a dé danh gia su tic ché sy san sinh kynurenin
va su lam suy kiét tryptophan trén cac té bao ung thu in vivo. SKOV3X (tit Trung
tam nghién ctru va cdng nghé Pai hoc Indiana), dong té bao ung thu budng trimg, vén
biéu hién IDO1 va d& dang tao thanh khéi u trong khoang bung ctia chudt nhit
Athymic Nude-Foxn1™ (Harlan). Két qua cta sw bidu hién IDO1 13, cdc khéi u
SKOV3X lam suy kiét mot cach cuc bd tryptophan v6i su san sinh déng thoi mirc
kynurenin cao trong vi moi truong khdi u. Muyc dich cua thir nghiém nay 1a ¢ do kha
ning cta cic hop chit thir nghiém trong viée e ché IDO1 dwoc chimg minh bang s

giam r8 rang muc kynurenin trong khoi u.

Pha séng

Nubi cdy SKOV3X trong moi trudng McCoys SA (Gibeo, Cat# 16600-082)
dugc bd sung bang céc axit amin khong thiét yéu (Gibco, Cat# 11140-050), 1 mM
natri pyruvat (Gibco, Cat#11360-070) va 10% FBS va i & 37°C trong 5% CO..
Trypsin hoa va tach cac té bao ra khoi moi trudng nudi cdy va tao huyén phu té bao
trong dung dich mudi can bing Hank (HBSS). Cdy 2 x 106 SKOV3X té bao vao
khoang bung ctia mdi con chudt Athymic Nude-Foxnl™ (Harlan). Khoang ba tun
sau khi cdy, bét mach céc con vét dé dam bao su tao thanh khéi u va chia ngau nhién
céc con chudt mang khéi u thanh nhom d6i ching diu tri chit dn va nhém didu tri
hop chét. Cho cac con chudt dung hop chit duoc phédi ché trong chit din chita 1%
hydroxyetylxenluloza (HEC) va 0,025% TWEEN® 80 va 0,05% Antifoam hodc chi
ding chét din bang c4ch ding 6ng thong qua dudng miéng. Tao ra bién dang tic ché
theo thoi gian bing cach cho cac con chudt mang khéi u ding liéu don va thu céc
mAu huyét tuong, gan, va khéi u & thoi didm 2, 4, 8, 12, va 24 gi& sau khi dung liéu.
Thu gom méu vao cic 6ng thu gom méu chita EDTA (Greiner bio-one, Cat# 450474)
va ly tdm ¢ tbe d6 2365xg, tach huyét twong, va 1am dong lanh & -80°C. T4ch cac
manh gan va khbi u, ghi khéi lwong va lam dong lanh nhanh va bao quan 6 -80°C.

Tao ra dudng cong chuln, xit Iy md va tc che dich
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Didu ché cac duong cong hiéu chuan cho L-kynurenin va L-tryptophan béng
cach dAu tién tao ra cac chit nén tro, d6 14 cac phan dong nhét huyét twong va mé da
dugc 1am suy kiét L-kynurenin va L-tryptophan bang cach thAm tach. Sau d6, ting
cudng cho cac chat nén tro bing céc luong da biét ciia L-kynurenin va L-tryptophan.
Tao ra huyét tuong chudt nhit tro béang céch bd sung 10 mL huyét tuong chudt nhit
d3d duoc xu ly bang EDTA (BioreclamationIVT, Cat# MSEPLEDTA3) vao
SPECTRA/POR® FLOAT-A-LYZER® G2 (Spectrum Labs, Cat# G235063) va dat
thiét bi thAm tach nay trong 1000 mL dung dich nudc mubi dém phosphat va tham
tach qua dém. Sau do, chuyén thiét bi nay vao 1000 mL dung dich nuéc mudi dém
phosphat mai va lap lai viée thim tach. Chuyén huyét twong chudt nhit tro nay vao
dd chira sach va bao quan & -20°C & s dung trong tuong lai. Pidu ché phin dong
nhét gan déi chimg béng cach bd sung 3 mL MeOH/nuée (1:1, thé tich/thé tich) trén
mdi gam gan chudt d6i chung va lam ddng nhét bang dAu do siéu Am. Didu ché phan
ddng nhét khéi u dbi chimg theo cach twong tw ngoai trir viée sir dung may nghién
m6 dé 1am ddng nhit mo khéi u. BS sung 10 mL phin ddng nhit mé ddi chimg, gan
va khéi u, vao céc thiét bi SPECTRA/POR® FLOAT-A-LYZER® G2 riéng 1€ va
thdm tach mdi mau qua dém trong 1000 mL MeOH/nuéce (1:1, thé tich/thé tich), sau
d6 chuyén mdi miu vao 1000 mL MeOH/nuéce (1:1, thé tich/thé tich) méi va 1ap lai
viéc thAm tach. Chuyén c4c phin dong nhit mo tro ndy vao cac dd chtra riéng & va

bao quan & -20°C dé sir dung trong twong lai.

Céc dung dich gbc chuén diéu ché ctia L-kynurenin-sulfat (Sigma Aldrich,
Cat# K3750), duoc hoa tan trong ACN/nuée (1:1, thé tich/thé tich) va L-tryptophan
(Sigma Aldrich), dugc hoa tan trong N-metyl-2-pyrolidon/nuée (4:1, thé tich/thé
tich), dé tao ra cac ndng dd bazo tu do cudi cing 13 1 mg/mL. Lay phan phan uéc 50
uL cua cac dung dich gdc twong tmg va pha lodng véi MeOH/nude (1:1, thé tich/thé
tich) dé tao ra dung dich xit Iy két hop ndng d6 50 pug/mL. Diéu ché sau dung dich xir
Iy hiéu chuén bd sung trong MeOH/nude (1:1, thé tich/thé tich) bang cach pha loing
theo diy d6i v6i dung dich ndng do 50.000 ng/mL dé thu dugc duong cong hiéu

chudn 7 diém véi cac ndng d6 cudi cling 13 tir 25 ng/mL dén 50 pg/mL.

Tron cac mau gan 14y duoc tir cac d6i tuong thir nghiém véi MeOH/nude (1:1,

thé tich/thé tich) theo ty 1& 1 gam md v6i 3 mL dung méi va 1am ddng nhét véi dau
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do siéu 4m. Lam ddng nhat cac mAu khéi u véi ty phin tuong tw ctia MeOH/nude
(1:1, thé tich/thé tich) st dung may nghién mo. Lam r3 déng cc miu huyét twong tir

céc dbi twong thi nghiém va trén dé 1am dong nhit.

Thuc hién chiét cac dung dich xi 1y hiéu chuén, chudi pha lodng 7 diém cua
L-kynurenin va L-tryptophan, bing cach chuyén 25 uL mdi mAu vao céc 16 riéng r&
ctia dia 96 15 va bd sung 25 pL chit nén dbi chimg tro thich hop (phan dong nhat
huyét twong, gan hoic khéi u) vao cac 16 nay tily thudc vao ngudn gdec md clia cac
mAu thir nghiém. Bé sung 25 uL. MeOH/nuéce (1:1, thé tich/thé tich) vao cac 16 riéng
r& sau d6 1a 25 pL cac mau thir nghiém tuong Umg. Tiép theo, bd sung 180 uL
ACN/MeOH (1:1, thé tich/thé tich) chita 250 ng/mL L-tryptophan-2°,4°,5°,6,7°-d5
(Sigma Aldrich, Cat# 615862) va L-kynurenin sulfat-vong-d4,3,3-d2 (Cambridge
Isotope Laboratories, Cat# DLM-7842-0,005) vao tit ca cac 15 va tron dé két tia cac
protein trong c4c mAu. Ly tim dia 96 15 d& két vién vat lidu protein két tua sau d6 pha
lodng mot phin cta mdi dich ndi it nhit 10 14n bing nude/TFA (100:2, thé tich/thé
tich). Tiém 10 pL m&i mAu dugc chiét va chét chuén higu chuin vao hé LC/MS-MS
chira bo diéu khién SHIMADZU® SCL-10A véi bom HPLC SHIMADZU® LC-
10ADvp, bd 14y mAu tw dong CTC-PAL va khéi phd ké ba tit cwe AB SCIEX® 4000.
Téch cac chit phéan tich trén cot Advantage™ Echelon™ C18, 2,1 x 20 mm, 4 pm
(Analytical Sales va Service, Cat# Sprite AE1822) dugc duy tri ¢ didu kién moi
truomg voi luu lugng pha dong 1a 1,5 mL/phut. Pha dong A 1a nuée /TFA/amoni
bicacbonat 1M, (1000:4:1, thé tich/thé tich/thé tich) va pha dong B Ia
ACN/TFA/amoni bicacbonat 1M 1000:4:1, thé tich/thé tich/thé tich). Bién dang
gradien 13: 0 phut, 0,3% B; 0,03 dén 0,2 phut, 7% B; 0,3 dén 0,4 phut, 36% B; 0,41
phtt, 98% B, sau d6 dumg lai & 0,7 phit & quay tro lai diéu kién ban déu. Van hanh
khdi phd k& theo phuong thic theo ddi duong cuc da phan ung
TURBOIONSPRAY®. Stt dung dit liéu tir cdc mAu dudng cong chuan hiéu chuin va
tao ra dudng cong hiéu chuan khép binh phwong d6i v&i mdi chit phan tich bang cach
sit dung phadn mém Analyst™, St dung dudng cong chudn duoc tao ra dé tinh cac

ndng do chat phan tich ctia cic mAu thir nghiém.

St dung ndng do kynurenin trong gan tit cdc con vat khong mang khéi u duoc

didu tri bang chét din lam mirc tic ché t8i da hodc mirc kynurenin thip nhat. St dung
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ndng d6 kynurenin trong khdi u SKOV3X tir cac con chudt mang khdi u duge diéu
tri bing chit din 1am mtrc trc ché t6i thiéu hodic mic kynurenin cao nhét. Tinh phin
tram Grc ché dbi voi nhom duogc didu tri bing hop cht so v6i mirc e ché IDO1 tbi
thiéu trong nhém khdi u dugce diéu tri bang chit din. Két qua clia thit nghiém nay
chimg minh réng hop chat theo vi du 1A tc ché sy san sinh kynurenin va N-formyl-
kynurenin trong cac té bao ung thu biéu hién IDO1 in vivo. Cu thé 13, hop chat theo
vi du 1A duoc ding vé6i liéu 75 mg/kg, 25 mg/kg va 5 mg/kg 14n lwot din dén mirc
trc ché 79%, 59% va 37% & thoi diém 12 gid sau khi dung.

T4c dung chéng khbi u ctia hop chit theo vi du 1A trén md hinh Colon26 déng
ngudn & chudt nhit d6i v6i bénh ung thu rudt két va tac dung chdng khéi u ctia hop
chit theo vi du 1A trong két hop v6i LY3300054 trén md hinh L55 dugc tao l4p ctia

chudt nhét dwoc 1am gidng nhur cia ngudi

Mb hinh Colon 26 ddng ngudn ctia chudt nhét:

Nudi dudng dong t& bao ung thu rudt két Colon26 thu dugc tlr cac con chudt
nhét BALB/c trong mdi truong RPMI 1640 duoc bd sung 10 mM HEPES, 1 nM natri
pyruvat, va 10% huyét thanh thai bo. Thu hoach céc té bao can hop dong bang trypsin
va rtra hai 14n bang méi trudng sinh trudng diy da khong c6 huyét thanh. Khéi tao
céc khdi u duéi da bang cach tiém 1 x 10 té bao da dugc tao huyén phii trong HBSS
va0 sudn sau cia cac con chudt BALB/c ddy di mién dich (Envigo, Indianapolis,
IN). Sau ngay sau khi cdy khdi u, chia ngau nhién céc con vét dua vao thé trong va
dat vao nhém diéu tri tuong ing cua ching, st dung s6 con vat trén mdi nhém nhu

duoc chi dinh.

M hinh khéi u 155 dwge lam giéng nhu cia ngudi, thir thach hPBMC, va diéu tri:
Nudi dong té bao NSCLC cua ngudi, L55, trong méi trudng RPMI 1640 dugce

bd sung 10% huyét thanh thai bd. Thu hoach cac té bao can hop dong bing trypsin

va ria hai 14n bang méi trudng sinh trudng khong b huyét thanh. Bat dAu phat trién

céc khdi u dudi da bing cach tiém 5 x 10° té bao trong hdn hop chira HBSS va
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MATRIGEL® (BD Biosciences, Franklin Lakes, NJ) véi ty 1€ 1:1 vao trong suon sau
ctia céc con chudt nhit NOD.Cg-Prkdcli2rg™ "/Sz] thuong duge biét hon 1a céc
con chudt bat hoat chudi gama NOD scid (NOD scid gamma chain knockout mice -
NSG) (The Jackson Laboratory, Bar Harbour, Maine), chiung thiéu cac té bao T, té
bao B, té bao NK, va thiéu hut sy truyén tin hiéu xytokin. Khi thé tich khéi u trung
binh dat dén khoang 200-300 mm?, chia ngau nhién cic con vt theo kich c& khéi u
va thé trong va dit vao cac nhém diéu tri twong tmg ctia chiing nhu dugc chi dinh.
Sau khi chia ngiu nhién, thit thich cdc con chudt c6 khéi u bang mot minh PBS
(khéng c¢6 cac PBMC) hodc bang PBS chira 1 x 107 PBMC cua ngudi vao tinh mach

dubi cua con vat.

LAy dit liéu, phdi ché hop chét va dbi chimg chit dan (ca hai md hinh)

Thu thép kich c¢& khdi u va thé trong st dung phuong tién Study Director. Xéc
dinh thé tich khdi u (V) bing cach sir dung cong thie: V=0,536 x L x W trong d6 L
= duong kinh do dugc 16n hon va W = duong kinh vudng gée nho hon. Chuyén dit
liéu thé tich khéi u sang thang logarit d& can bang phuong sai theo thoi gian va nhom
didu tri. Phén tich dit liéu thé tich trén thang logarit béng phuong phép phéan tich sb
do 1ap hai chidu déi véi cac phuong sai theo thai gian va viée didu tri nho sir dung
phuong thitc MIXED trong phin mém SAS (Version 9.2). M0 hinh twong quan ctia
cac sb do lap 1 Spatial Power. So sanh cac nhém duoc didu tri v6i nhom dbi ching
tai m&i thoi diém. St dung phuong thitc MIXED ciing riéng biét d6i v6i mdi nhom
diéu tri dé tinh todn cac gia tri trung binh d& hiéu chinh va céc sai sb chuén tai mdi
thoi diém. Ca hai phan tich déu tinh dén sw ty twong quan trong mdi con Vvét va tinh
dén su thét thoat dit liéu ma xdy ra khi cdc con vat cd khdi u 16n sém duoc loai ra
khoi nghién ctru. Tinh cac bién dbi trong d6i vé thé tich khdi u (%T/C) bing cach st
dung céc s6 do thé tich khéi u dugc 1y ¢ thoi diém gan nhat véi ngay cudi cung ding
1idu hop chét theo vi du 1A, st dung cong thire %T/C = 100 x AT/AC, trong do T =
thé tich khéi u trung binh ctia nhém duoc didu tri bang hop chét, AT = thé tich khéi
u trung binh ctia nhém duge didu trj bing hop chét trir di thé tich khéi u trung binh
vao ngay co s&, C = thé tich khéi u trung binh ciia nhém dbi chimg (chat dan), va AC
= thé tich khéi u trung binh ctia nhém ddi chimg trir di thé tich khéi u trung binh vao
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ngay co s&. Néu AT <0, thi gié tri thoai trién khéi u duge tinh thay vi %T/C trong d6
%tho4i trién = 100 X AT/Tban diu 520 cho Than cau = thé tich khdi u trung binh vao ngay

co SO.

Dénh gi4 hiéu qua chéng khdi u ctia hop chat theo vi du 1A va LY3300054
mot minh, hosc dudi dang két hop bing cach do thé tich khdi u bang thudc do ba
chidu hai 1dn m3i tudn trong qu4 trinh nghién ctru. Xéc dinh thé trong hai 1an mdi tuan

trong qua trinh nghién ctru, 1am chi s6 chung vé kha ning dung nap.

Céc ché pham phéi ché cta hop chét theo vi du 1A va LY3300054: Phi ché
hop chit theo vi du 1A trén co s& hang tuén trong 1% HEC/0,25% Tween 80/0,05%
Antifoam va bao quan & 4°C. Hoa tan 1Y3300054 trong dung dich nude mubdi dém
phosphat va bao quan ¢ 4°C

(Céc) nhém ddi chimg: Déi v6i cac nghién ctru hidu luc mot tae nhan, chi dung
chit din cho hop chét theo vi du 1A. Di véi cac nghién ctru két hop, cép ca cac chat
dAn duoc st dung cho hop chét theo vi du 1A va LY3300054 theo phéac d6 1an luot
gidng nhw @i véi mdi mot hop chét. Pbi v6i cac nhom don tri lidu trong cac nghién
ctru hidu luc két hop, diéu tri cdc con vt bang hop chat mong mudn va chit din thay

cho hop chét khéng dwge ding theo phac dd d6i véi hop chat khong duoc ding.

M5 hinh Colon26 ddng ngudn, diéu tri va két qua:
Liéu phap don tri lidu véi hop chit theo vi du 1A

Pidu tri cc con chudt nhit cai BALB/c (n=10) ¢6 khdi u Colon26 bang hop
chat theo vi du 1A hai 1in mdi ngdy trong 21 ngay bing cach dimg dng thong qua
dudng miéng véi liéu 10, 50, va 100 mg/kg. Bét ddu dung hop chit theo vi du 1A séu
ngay sau khi cdy khdi u, va theo déi sw phat tridn khéi u va thd trong hai 14n mdi tudn
trong khoang thoi gian didu tri.

Két qua: Viée xtr ly bang 10, 50, va 100 mg/kg hop chit theo vi du 1A dn dén
tac dung dap tmg lidu dbi v6i sy phat trién khdi u véi cac lidu chi 50 va 100 mg/kg
thé hién su tc ché phat trién khéi u ¢ ¥ nghia thong ké (p<0,001) & ngay 20. Cac
thay dbi vé thé tich khdi u (%T/C) quan sat dugc & ngdy 20 1a 17,5%, 31,2%, va
62.6% 1an luot dbi véi cac lidu 10, 50, va 100 mg/kg. Khong 6 cdc van dé vé kha

-62-



31855

nang dung nap dang ké tai mirc lidu bat ky duogc thir nghiém cia hop chét theo vi du
1A v& mit thay d6i thé trong trong qua trinh diéu tri so vé6i cac con chudt duoc didu
tri bang chét din. Sy giam thé trong duge do duéi dang phin trim thay ddi so véi thé
trong trung binh duge ghi tai thoi diém co s& 6 ngay sau khi cdy khdi u d6i voi mbi
nhém. O ngay 20, c4c con chudt duge diéu tri bang chét dan trung binh thé hién murc
giam 5,5% thé trong so vGi muc co O, voi cac nhom duge dung lidu 10, 50, va 100
mg/kg thé hién mirc giam 1an luot 13 2,5%, 8%, va 2,5%. Mic du sy giam thé trong
lién quan dén lidu ding c6 xu huéng phu thuje liéu nhung chiing khong khac biét vé

mit thong ké so v6i cde con chudt duge dicu tri bang chat dan.

M5 hinh khéi u1.55 duoc lam giéng nhu ciia ngudi, diéu tri va két qua:
Téc dung ctia hPBMC d6i v6i su phét trién khéi u LS5

Dong té bao ung thu NCLC L55 & ngudi vén khang lai dép tng di sinh két
hop véi su tiém hPBMC. Muc dich cua cac nghién ctu nay 1a dé danh gia kha ning
clia c4c hop chit trong viée tao diéu kién cho dép tng di sinh cho phép cac té bao T
ctia nguoi hudng dich va han ché sur phat trién ctia cac khéiuL55 ciia nguoi trén con
chudt nhit ma thiéu hé mién dich thich nghi (cic con chudt NSG). Dé danh gia su
dong gop cia cac hPBMC vao vi€e e ché sy phat trién khéi u cua céc khéi u L55,
tiém gia duge PBS khong chira hPBMC, hodc PBS chira 1 x 107 hPBMC vao céc con
chudt NSG mang khdi u L55 da duoc tao 1ap (n=10) véi kich ¢ khdi u dd dat dén
khoang 250 mm?. Do thé tich khdi u va thd trong hai 14n mdi tuan trong sudt toan bd

quéng thoi gian didu tri.

Két qua: Khong c6 su tic ché c6 y nghia thong ké dbi voi su phat trién khéi u
155 khi so v6i cac con vat ma khong nhan hPBMC trong toan bd qué trinh nghién
ctru. Khong thdy c6 cac van dé dang ké vé kha ning dung nap véi viée tiém PBMC
ctia ngudi trong toan bd qua trinh nghién ctru dugc chimg minh béi viéc khong c6 su
giam thé trong dang ké khi so véi méc co 6, trong d6 mirc giam thé trong tai ngay

41 1a nho hon 0,1% so véi moc co so.

Liéu phap don tri liéu v&i hop chat theo vi du 1A
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Dé danh gia kha ning ctia hop chét theo vi du 1A trong viéc ting cudng su e
ché phat trién khéi u 155 qua trung gian hPBMC, tiém gia dugc PBS khong chira
hPBMC vao céc con chudt NSG mang khéi uL55 da dugc tao 1ap (n=10) véi kich c&
khéi u da dat dén khoang 250 mm? , va tiém PBS chaa 1 x 107 hPBMC vao nhém
khac (n=10). Piéu tri ca hai nhém bang 75 mg/kg hop chit theo vi du 1A bang cach
ding 6ng thong qua dudong miéng hai 1an mdi ngay trong 21 ngay. Do thé tich khdi u

va thé trong hai 14n mdi tuin trong sudt toan bo quing thoi gian didu tri.

Két qua: Khi khong c6 hPBMC, viée diéu tri khdi u L55 bang hop chét theo
vi du 1A khong din dén su e ché phat trién khdi u dang ké trong toan bo qua trinh
didu trj so v6i viée didu tri bing mot minh chit din khong c6 PBMC. Viée diéu tri
céc con vat mang khéi u L55 bang hop chét theo vi du 1A véi sir ¢6 mit ctia hPBMC
din dén su Gc ché phat trién khdi u so v6i nhom d6i chimg chét din khong chira
hPBMC. Mitrc tic ché ¢6 ¥ nghia théng ké déi voi sw phét trién khdi u 12 18 rang nhét
& thoi diém mudn hon véi %T/C 1a 47,6% & ngdy 41 (P<0,001). Khong thay ¢6 vin
dé dang ké vé kha niang dung nap trong toan bd qua trinh nghién ctru véi hPBMC,
hop chét theo vi du 1A, hodc két hop ca hai nhu duge ching minh bang viéc khong

c¢6 su giam cé ¥ nghia thong ké vé mirc giam thé trong khi so véi cac s do co so.

Liéu phap don tri liéu v6i LY3300054

Dé danh gia kha ning ctia 1LY3300054 trong viéc ting cuong sy Gc ché phat
trién khoi u L55 qua trung gian hPBMC, tiém PBS chira hPBMC vao hai nhém chudt
NSG mang khédi u L55 d3 duoc tao 1ap (n=10 con/nhém) vdéi kich c& khdi u da dat
dén khoang 250 mm?. Diéu tri mot nhém bang 10 mg/kg khang thé ddi chimg vo hiéu
IgG-tac dong (IgG-effector null - IgG-EN) va nhém con lai bang 10 mg/kg
LY3300054 bang cach tiém trong phuc mac mot 1An mdi tudn trong 4 tudn. Do thé

tich khéi u va thé trong hai 1an mdi tudn trong subt toan bd quing thoi gian diéu tri.

Két qua: Viéc diéu tri cac con chudt mang khdi uL55 ma da duge tiém hPBMC
bang 10 mg/kg IgG-EN d3 khong 1am thay d6i su phat trién hodc su tién trién khéi u
so véi viée didu tri b%.ng mot minh chét dan c6 hoic khong c6 hPBMC. Viéce didu tri
cc con vit mang khdi u L55 ma d dugc tiém hPBMC bang 10 mg/kg LY3300064

dAn dén su trc ché phat trién khoi u ¢6 y nghia thong ké so véi ce doi ching dugce
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didu tri bing chit din chita hodc khong chira hPBMC. Mirc thay dbi vé thé tich khoi
U (%T/C) thiy dugc & cudi qué trinh ding lidu so véi viée dimg mot minh chét dén
khong chira PBMC (ngay 37) 1a 75,7%. Khong thiy c6 van dé dang ké vé kha ning
dung nap trong toan b qua trinh nghién c¢tru véi LY3300054 cing hodc khong cung
véi hPBMC, nhu duge chiing minh bang viéc khong c6 su giam c6 y nghia théng ké

vé mirc giam the trong khi so vdi cdc so do co so.

Két hop hop chét theo vi du 1A va LY3300054

Tiém hPBMC vao céac con chudt NSG (n=10) mang khéi u L55 véi kich c&
khdi u da dat dén khoang 250 mm?® va didu tri bang 75 mg/kg hop chét theo vi du 1A
hai 14n mdi ngay bang cach dung 6ng thong qua dudng miéng trong 21 ngay va 10
mg/kg LY3300054 béng cach tiém trong phiic mac mot 1in mdi tudn trong 4 tudn. Do
thé tich khdi u va thé trong hai 1an mdi tuln trong sudt toan bd quing thoi gian didu

tri.

Két qua: Viéc diéu tri két hop 75 mg/kg hop chét theo vi du 1A va 10 mg/kg
1.Y3300054 din dén su cai thién hidu qua chéng khéi u so véi ca hai nhom don tri
lidu. Thé tich khéi u 12 thip hon dang ké so v6i cac nhom diéu tri bang mdt minh chét
dAn ma khong ¢6 PBMC hodc dugc tiém hPBMC (P<0,001 & tét ca céc s6 do). Thé
tich khéi u vao cac ngay 30, 34, 37, va 41 1an luot 14 9,6 %T/C, 19,8 %T/C, 13,3
%T/C, v 27,3% T/C. Su khac nhau v& hi¢u qua chong khdi u gifta cic nhém don tri
lidu so v&i nhom két hop 14 6 ¥ nghia vé mit théng ké (p< 0,001). D& danh gid liéu
¢6 hay khong su két hop 1 c6 tinh cong hop hay tinh higp dong, dir liéu duge phan

tich vé co ban nhu sau:

Phén tich théng ké (ca hai md hinh):

Phan tich théng ké déi véi dit liéu thé tich khéi u bit diu bang viéc bién doi
dit liéu sang thang logarit dé can bing phuong sai theo thdi gian va nhom diéu tri. Di
lidu thé tich trén thang logarit dugc phén tich bang phuong phap phéan tich s6 do lap
hai chiéu déi v6i cac phuong sai theo thoi gian va viée didu tri nho st dung phuong

thitc MIXED trong phin mém SAS (Version 9.3). M6 hinh twrong quan ctia cac s6 do
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lp 1a Spatial Power. Nhém didu tri dugc so sanh véi nhém dbi chimg tai mbi thoi
diém. Phuong thirc MIXED ciing duoc sir dung riéng biét dbi v6i mdi nhom diéu tri
dé tinh toan cac gid tri trung binh d3 hiéu chinh va cic sai s6 chudn tai mdi thoi diém.
Ca hai phan tich déu tinh dén su tu twong quan trong mdi con vat va su thét thoat dit
liéu ma xay ra khi cac con vat co khdi u 16n sém duoc loai ra khoi nghién ctru. Cac
gi4 tri trung binh d& dugc hiéu chinh va céc sai s6 chuén (standard error - s.e.) dugc

dung bidu dd cho mdi nhém diéu tri theo thoi gian.

Phuong phép phan tich két hop (phwong phap doc 1ap Bliss d6i v6i cac nghién clru
IVEF):

Vi két qua ctia viéc phan tich s do lap, cac danh gia d6i nghich duge st dung
& kiém tra tac dung twong tac tai mdi thoi diém, so sanh gi4 tri trung binh cia nhém
dung chit din va nhém dung két hop véi gia tri trung binh cua hai nhém ding mot
chit don Ié. Phuong phép nay 12 twong dwong v6i phuong phap doc 1ap Bliss dé kiém
tra tinh cong hop. Pap tmg cong hop ky vong (expected additive response - EAR) a6i
v6i dang két hop duoc tinh trén thang thé tich khdi u 1a: Thé tich EAR = V1 * V2/V0,
trong d6 VO, V1, va V2 la cac thé tich khdi u trung binh dugc wdc tinh 14n luot ddi
v6i nhém d6i chimg chit dn, didu tri 1 mot minh, va didu tri 2 mot minh. Néu két
qua kiém tra twong tac 1a ¢6 ¥ nghia thi tic dung két hop duogc tuyén b6 v& mit thong
ké 12 16n hon mtc cong hop hay nho hon mic cdng hop tuy thude vao thé tich trung
binh két hop lan lwot duoc thiy 1a nhé hon hay 16n hon thé tich EAR. Néu khong, két
luan théng ké 1a ¢6 tinh cong hop.

Sir dung phwong phap phan tich nay, sw Gc ché phat trién khdi u 1a khong t6t
hon murc cong hop cho dén ngay 34 va 37 khi d6 mirc Gc ché su phat trién khéiula -
¢6 tinh hi¢p ddng 1an lugt véi P<0,008 va p<0,001. Khong théy ¢6 vén dé dang ké vé
kha ning dung nap trong toan bd qué trinh nghién ctru véi sy két hop hop chit theo
vi du 1A va LY3300054, nhu dugc ching minh bang viéc khdng c6 su gidm ¢ ¥

nghia thong ké vé mirc gidm thé trong khi so véi céc s6 do co so.
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Céc hop chét theo sang ché t8t hon 1a duoc bao ché & dang dugce pham dung
theo nhidu duong khac nhau. Tét nhit néu cac duge phdm nay dé st dung qua dudng
miéng hodc trong tinh mach. Cac duoc phim nhu vy va quy trinh bao ché chung da
duoc biét r3 trong linh vuc k§ thuét nay. Xem, vi du, REMINGTON: THE SCIENCE
AND PRACTICE OF PHARMACY (D. Troy, et al., eds., 21st ed., Lippincott
Williams & Wilkins, 2005).

Nhu duoc st dung & ddy, thut ngit “lugng hitu hi¢u” duge dung dé chi luong
hoic liu ctia hop chét theo sang ché, hoic mudi duge dung ctia né ma, khi cho bénh
nhan dung lidu don hodc da liéu, tao ra hidéu qua mong mubn & bénh nhan duoc chin

doan hodc diéu tri.

Luong httu hi€u co6 thé d& dang duoc xac dinh boi bac s¥ chan doan, dugc xem
1a ngudi c6 hidu biét trung binh trong linh vuc k§ thuat nay, bang cach sir dung cc
k¥ thuat da biét va bang cach quan sat két qua thu dugc tir nhitng truong hop tuong
tur. Khi xéc dinh lrong hitu higu d6i véi bénh nhan, mot s6 yéu t6 duge can nhic boi
béc sT chin doan, bao gdm, nhung khong chi gidi han ¢: loai dong vat; kich thudc cua
dong vat; do tudi va thé trang chung, bénh hodc 161 loan cu thé c6 lién quan, mirc dd
lién quan hodc murc d§ nghiém trong cua bénh hodc r6i loan; dap tmg ctia bénh nhan
cu thé; hop chét cu thé duge st dung; cach dung; cac ddc tinh sinh kha dung ctia ché
phim dugc dung; ché d6 liéu dwoc chon; viée stt dung cac bién phép y hoc ddng thoi

khac; va céc tinh trang c6 lién quan khac.

Céc hop chét theo séng ché nhin chung c6 hiéu qua trong mdt pham vi lidu
lwong rong. Vi du, lidu ding mdi ngay thuong ndm trong khoang lidu hang ngay tir
0,05-1000 mg. Tt hon 1a cac lidu nhu vAy nam trong khoéng liéu hang ngay tu 0,1-
500 mg. Tét hon nita 1a cac lidu nhu viy nim trong khoang liéu hang ngay tir 1-200
mg. Trong mot s6 trudng hop, mitc lidu ding duéi gidi han dudi cia cac khoang lidu
trén day co thé 1a nhiéu hon murc du, trong khi trong cac truong hop khac, lidu 16n
hon van ¢6 thé duoge st dung, va do d6 cac khoang lidu trén day khong nhim gi6i han
pham vi cia sang ché theo bét ky cach nao. Cén hiéu rang lugng hop chit thyc té
duoc ding s& duge xac dinh boi bac si, trong céc trudng hop twong {ing, bao gdm

tinh trang dugc diéu tri, duong dung dugc chon, hop chit hodc cac hop chét thuc té

-67-



31855

duoc dung, do tudi, thé trong, va dép tng ctia bénh nhéan cu thé, va mic d nghiém

trong ctia c4c triéu chimg ctia bénh nhén.
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DANH MUC TRINH TU

Trinh tu axit amin va trinh tu nucleotit

SEQ ID NO: 1 (PD-L1 nguoi)

MRIFAVFIFMTY WHLLNAFTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLA
ALIVYWEMEDKNIIQF VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQIT
DVKLQDAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHEL
TCQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNE
IFYCTFRRLDPEENHTAELVIPELPLAHPPNERTHL VILGAILLCLGVALTFIF
RLRKGRMMDVKKCGIQDTNSKKQSDTHLEET

SEQ ID NO: 2 (HCDRI ciia LY3300054)
KASGGTFSSYAIS

SEQ ID NO: 3 (HCDR2 ctia LY3300054)
GIIPIFGTANYAQKFQG

SEQ ID NO: 4 (HCDR3 ciia LY3300054)
ARSPDYSPYYYYGMDV

SEQ IDNO: 5 (LCDRI cita LY3300054)
SGSSSNIGSNTVN

SEQ ID NO: 6 (LCDR2 ctia LY3300054)
YGNSNRPS

SEQ ID NO: 7 (LCDR3 ciia LY3300054)
QSYDSSLSGSV

SEQ ID NO: 8 (HCVR ctia LY3300054)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMG
GIIPIFGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSPD
YSPYYYYGMDVWGQGTTVTVSS

SEQ ID NO: 9 (LCVR cua LY3300054)
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QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYGNS
NRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCQSYDSSLSGSVFGGGI
KLTVLG

SEQ ID NO: 10 (HC cua LY3300054)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMG
GIIPIFGTANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARSPD
YSPYYYYGMDVWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPEAEGAPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPSSIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 11 (LC cua LY3300054)

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYGNS
NRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCQSYDSSLSGSVFGGGI
KLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADS
SPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPAECS

SEQ ID NO: 12 (ADN cuia HC ctia L'Y3300054)

CAGGTCCAGCTGGTCCAGTCAGGGGCCGAGGTCAAAAAGCCAGGGTCA
TCTGTCAAAGTGTCTTGTAAGGCATCCGGGGGCACATTTTCCAGCTACG
CTATCTCCTGGGTGAGACAGGCACCAGGGCAGGGTCTGGAGTGGATGG
GCGGAATCATTCCCATCTTCGGGACCGCCAACTACGCTCAGAAGTTTCA
GGGAAGGGTCACTATTACCGCCGACAAAAGCACATCTACTGCTTATATG
GAGCTGTCTAGTCTGAGGTCTGAAGATACCGCAGTGTACTATTGCGCCC
GGAGTCCCGACTATAGCCCTTACTATTACTATGGCATGGATGTCTGGGG
CCAGGGAACCACAGTGACAGTCTCATCCGCTAGCACCAAGGGCCCATCG
GTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGG
CCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTC
GTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTC
CTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTC
CAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCC
AGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAA
ACTCACACATGCCCACCGTGCCCAGCACCTGAAGCCGAGGGGGCACCGT
CAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGG
ACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTG
AGGTCAAGTTCAACTGGTATGTGGACGGCGTGGAGGTGCATAATGCCAA
GACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAAGACTGGCTGAATGGCAAGGAGTACAAG
TGCAAGGTCTCCAACAAAGCCCTCCCATCCTCCATCGAGAAAACCATCT
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CCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC
CATCCCGGGAGGAGATGACCAAGAACCAAGTCAGCCTGACCTGCCTGGT
CAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGG
GCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
GGCTCCTTCTTCCTCTATTCCAAGCTCACCGTGGACAAGAGCAGGTGGC
AGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAA
CCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGCAAA

SEQID NO: 13 (ADN ctia LC ctia LY3300054)

CAGTCCGTCCTGACACAGCCACCCTCAGCCTCTGGCACCCCTGGGCAGC
GAGTGACAATCTCTTGTTCTGGGAGTTCCTCAAATATTGGTAGTAACACC
GTGAATTGGTACCAGCAGCTGCCCGGCACAGCACCTAAGCTGCTGATCT
ATGGAAACTCAAATAGGCCATCCGGAGTCCCCGACCGGTTCTCTGGTAG
TAAATCAGGCACTTCCGCCAGCCTGGCTATTAGCGGGCTGCAGTCTGAG
GACGAAGCCGATTACTATTGCCAGTCTTACGATTCCAGCCTGTCTGGAA
GTGTGTTTGGCGGAGGGATCAAGCTGACCGTCCTGGGCCAGCCTAAGGC
TGCCCCCTCGGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTTCAAGCCA
ACAAGGCCACACTGGTGTGTCTCATAAGTGACTTCTACCCGGGAGCCGT
GACAGTGGCCTGGAAGGCAGATAGCAGCCCCGTCAAGGCGGGAGTGGA
GACCACCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAG
CTACCTGAGCCTGACGCCTGAGCAGTGGAAGTCCCACAGAAGCTACAGC
TGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCT
GCAGAATGCTCT
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YEU CAU BAO HO
1. Hop chét c6 cong thirc:
R2a
R1c O R2
R1b
N
H
R1a N

}\R3a

trong do:
R1ala hydro, metyl, etenyl, xyano, flo, clo, flometyl, hodc diflometyl;
R1b 1a hydro, flo, hoéc clo;
Rlc 12 hydro, hydroxy, flo, benzyloxy, hodc hydroxyetylamino;
R2 14 hydro hodc metyl;
R2a 1a hydro hodc metyl; va
R3a 14 tetrahydropyranyl.

2. Hop chét theo diém 1, trong d6 hop chét nay 1a:
O
H
¢ N
3. Hop chét theo diém bét ky trong s cac didm 1 hogc 2, trong d6 hop chit nay 1a:

155

4. Hop chét theo diém bét k¥ trong s6 c4c diém 1 hodc 2, trong d6 hop chat nay la:
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5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 hop chét nay la
4-flo-N-{(1R)-1-[ 1-(tetrahydro-2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-
5-yl]etyl}benzamit & dang tinh thé.

6. Hop chét theo diém 5, trong d6 hop chit nay 13 4-flo-N-{(1R)-1-[1-(tetrahydro-
2H-pyran-4-ylcarbonyl)-2,3-dihydro-1H-indol-5-yl]etyl }benzamit & dang tinh
thé dugc dic trung bing nhidu xa dd bat tia X (ngudn bitc xa Cu, A-1,54060 A)
chira it nhit mot dinh & 17,38° két hop v6i mot hodc nhidu dinh duge chon tir
nhém bao gdm 12,51°, 15,65°, 16,37°, 17,56°, 21,48° va 25,23° (26 0,2°).

7. Duoc phdm chira hop chét theo didm bt ky trong sb céc diém tir 1 dén 6 va mot

hodc nhiéu ta duoc, chét mang hodc chét pha lodng dugc dung.
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DANH MUC TRINH TU
<110> Eli Lilly and Company
<120> HQP CHAT 2,3-DIHYDRO-1H-INDOL VA DUQC PHAM CHUA HQP CHAT NAY
<130> X21056

<150> 62/348457
<151> 2016-06-10

<160> 13
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<210> 1
<211> 290
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> C&u trac téng hop

<400> 1
Met Arg Ile Phe Ala Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu

1 5 10 15

Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr
20 25 30

Gly Ser Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu
35 40 45

Asp Leu Ala Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile
50 55 60

Ile Gln Phe Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Ser
65 70 75 80

Tyr Arg Gln Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn
85 90 95
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Ala

Arg

Lys

Asp

145

Pro

Gly

Val

Cys

Val

225

Leu

Phe

Gly

Glu

Ala

Cys

val

130

Pro

Lys

Lys

Thr

Thr

210

Tle

Val

Ile

Ile

Thr

Leu

Met

115

Asn

Val

Ala

Thr

Ser

195

Phe

Pro

Ile

Phe

Gln
275

Gln

100

Ile

Ala

Thr

Glu

Thr

180

Thr

Arg

Glu

Leu

Arg

260

Asp

Ile

Ser

Pro

Ser

Val

165

Thr

Leu

Arg

Leu

Gly

245

Leu

Thr

Thr

Tyr

Tyr

Glu

150

Ile

Thr

Arg

Leu

Pro

230

Ala

Arg

Asn

Asp

Gly

Asn

135

His

Trp

Asn

Ile

Asp

215

Leu

Ile

Lys

Ser

Val

Gly

120

Lys

Glu

Thr

Ser

Asn

200

Pro

Ala

Leu

Gly

Lys
280

31855

Lys

105

Ala

Ile

Leu

Ser

Lys

185

Thr

Glu

His

Leu

Arg

265

Lys

Leu

Asp

Asn

Thr

Ser

170

Arg

Thr

Glu

Pro

Cys

250

Met

Gln

-75-

Gln

Tyr

Gln

Cys

155

Asp

Glu

Thr

Asn

Pro

235

Leu

Met

Ser

Asp

Lys

Arg

140

Gln

His

Glu

Asn

His

220

Asn

Gly

Asp

Asp

Ala

Arg

125

Ile

Ala

Gln

Lys

Glu

205

Thr

Glu

val

vVal

Thr
285

Gly

110

Ile

Leu

Glu

Val

Leu

190

Ile

Ala

Arg

Ala

Lys

270

His

Val

Thr

val

Gly

Leu

175

Phe

Phe

Glu

Thr

Leu

255

Lys

Leu

Tyr

vVal

Val

Tyr

160

Ser

Asn

Tyr

Leu

His

240

Thr

Cys

Glu



290
<210> 2
<211> 13
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> C&u truc tdng hop
<400> 2
Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr Ala Ile Ser
1 5 10
<210> 3
<211> 17
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> C&u truc tdng hop
<400> 3
Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln
1 5 10
Gly
<210> 4
<211> 16
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> C&u trac tdng hop
<400> 4

31855

Ala Arg Ser Pro Asp Tyr Ser Pro Tyr Tyr Tyr Tyr Gly Met Asp Val
1 5 10 15
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

13

PRT
Trinh tu

Ciu truc

Ser Gly Ser Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

8

PRT
Trinh tu

C4u truc

Tyr Gly Asn Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9
11
PRT
Trinh tu

c&u truc

7

Gln Ser Tyr Asp

1

<210>
<211>
<212>
<213>

<220>
<223>

8

123

PRT
Trinh tu

Cciu truc

nhan tao

tdéng hop

Ser Asn Ile Gly Ser Asn Thr Val Asn

5

nhan tao

tdng hop

Asn Arg Pro Ser

5

nhan tao

tdéng hop

Ser Ser Leu Ser Gly Ser Val

5

nhan tao

téng hop

31855

10

10
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<400>
Gln Val
1

Ser Val

Ala Ile

Gly Gly
50

Gln Gly
65

Met Glu

Ala Arg

Trp Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8

Gln

Lys

Ser

35

Ile

Arg

Leu

Ser

Gln

115

9
111
PRT

Leu

Val

20

Trp

Ile

vVal

Ser

Pro

100

Gly

Trinh tu

c&u truc

Gln Ser Val Leu

1

Val Gln

Ser Cys

Val Arg

Pro Ile

Thr TIle

70

Ser Leu
85

Asp Tyr

Thr Thr

nhén tao

téng hop

Ser

Lys

Gln

Phe

55

Thr

Arg

Ser

val

Gly

Ala

Ala

40

Gly

Ala

Ser

Pro

Thr
120

31855

Ala Glu
10

Ser Gly
25

Pro Gly

Thr Ala

Asp Lys

Glu Asp
90

Tyr Tyr
105

Val Ser

Val

Gly

Gln

Asn

Ser

75

Thr

Tyr

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Lys

Phe

Leu

45

Ala

Ser

Val

Gly

Pro

Ser

30

Glu

Gln

Thr

Tyr

Met
110

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Asp

Ser

Tyr

Met

Phe

Tyr

80

Cys

Val

Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln

5

10

-78-
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Arg Val Thr

Thr Val Asn
35

Ile Tyr Gly
50

Gly Ser Lys
65

Ser Glu Asp

Ser Gly Ser

<210> 10
<211> 453
<212> PRT

Ile

20

Trp

Asn

Ser

Glu

vVal
100

<213> Trinh tu

<220>
<223>

<400> 10
Gln Val Gln

1

Ser Val Lys

Ala Ile Ser
35

Gly Gly Ile
50

Céu truc

Leu

val

20

Trp

Ile

Ser Cys Ser

Tyr Gln Gln

Ser Asn Arg
55

Gly Thr Ser
70

Ala Asp Tyr
85

Phe Gly Gly

nhdn tao

tdng hop

Val Gln Ser

Ser Cys Lys

Val Arg Gln

Pro Ile Phe
55

Gly

Leu

40

Pro

Ala

Tyr

Gly

Gly

Ala

Ala

40

Gly

31855

Ser

25

Pro

Ser

Ser

Cys

Ile
105

Ala

Ser

25

Pro

Thr

Ser

Gly

Gly

Leu

Gln

90

Lys

Glu

10

Gly

Gly

Ala

-79-

Ser

Thr

Val

Ala

75

Ser

Leu

Val

Gly

Gln

Asn

Asn

Ala

Pro

60

Ile

Tyr

Thr

Lys

Thr

Gly

Tyr
60

Ile

Pro

45

Asp

Ser

Asp

Val

Lys

Phe

Leu

45

Ala

Gly

30

Lys

Arg

Gly

Ser

Leu
110

Pro

Ser

30

Glu

Gln

Ser

Leu

Phe

Leu

Ser

95

Gly

Gly

15

Ser

Trp

Lys

Asn

Leu

Ser

Gln

80

Leu

Ser

Tyr

Met

Phe
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Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Pro Asp Tyr Ser Pro Tyr Tyr Tyr Tyr Gly Met Asp Val
100 105 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
225 230 235 240

Glu Gly Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255
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Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val

260 265 270

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
290 295 300

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
305 310 315 320

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ser
325 330 335

Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
340 345 350

Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln
355 360 365

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
370 375 380

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
385 390 395 400

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
405 410 415

Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
420 425 430

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
435 440 445

Leu Ser Pro Gly Lys
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450

<210>
<211>
<212>
<213>

<220>
<223>

<400>

11
216
PRT

Trinh tu

cidu truc

11

Gln Ser Val

1

Arg

Thr

Ile

Gly

65

Ser

Ser

Pro

Leu

Val

val

Tyr

50

Ser

Glu

Gly

Lys

Gln
130

Thr

Asn

35

Gly

Lys

Asp

Ser

Ala

115

Ala

Leu

Ile

20

Trp

Asn

Ser

Glu

val

100

Ala

Asn

nhan tao

téng hop

Thr

Ser

Tyr

Ser

Gly

Ala

85

Phe

Pro

Lys

Gln

Cys

Gln

Asn

Thr

70

Asp

Gly

Ser

Ala

Pro

Ser

Gln

Arg

55

Ser

Tyr

Gly

val

Thr
135

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

Thr

120

Leu

31855

Ser Ala
10

Ser Ser
25

Pro Gly

Ser Gly

Ser Leu

Cys Gln

90

Ile Lys
105

Leu Phe

Val Cys

-82-

Ser

Ser

Thr

Val

Ala

75

Ser

Leu

Pro

Leu

Gly

Asn

Ala

Pro

60

Ile

Tyr

Thr

Pro

Ile
140

Thr

Ile

Pro

45

Asp

Ser

Asp

val

Ser

125

Ser

Pro

Gly

30

Lys

Arg

Gly

Ser

Leu

110

Ser

Asp

Gly

15

Ser

Leu

Phe

Leu

Ser

95

Gly

Glu

Phe

Gln

Asn

Leu

Ser

Gln

80

Leu

Gln

Glu

Tyr



Pro
145

Gly

Ala Gly

Ala Ala

Arg Ser

Thr Val

210

<210>
<211>
<212>
<213>

12

ADN

<220>

<223> Céau

<400> 12
caggtccagc

tcttgtaagg

ccagggcagg

gctcagaagt

atggagctgt

gactatagcc

gtctcatccg

acctctgggg

acggtgtcgt

cagtcctcag

Ala

val

Ser

Tyr

195

Ala

1359

Trinh tu

Val Thr

val

Ala Trp

150

Glu Thr

165

Ser
180

Tyr

Ser Cys

Pro Ala

trac

tggtccagtc

catccggggg
gtctggagtg
ttcagggaag
ctagtctgag
cttactatta
ctagcaccaa
gcacagcggc
ggaactcagg

gactctactc

Thr

Leu

Gln

Glu

Thr Pro

Ser Leu

Val Thr

200

Cys Ser

215

nhan tao

tdéng hop

aggggccgag
cacattttcc
gatgggcgga
ggtcactatt
gtctgaagat
ctatggcatg
gggcccatcg
cctgggctge
cgccctgacce

cctcagcagc

His

31855

Lys Ala Asp

155

Ser Lys Gln

170

Thr Glu

185

Pro

Glu Gly

gtcaaaaagc
agctacgcta
atcattccca
accgccgaca
accgcagtgt
gatgtctggg
gtcttccccc
ctggtcaagg
agcggcgtgce

gtggtgaccg
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Ser Ser Pro

Ser Asn Asn

Gln Trp Lys

190

Thr Val

205

Ser

cagggtcatc

tcteetgggt

tcttcgggac

aaagcacatc

actattgcgc

gccagggaac

tggcaccctc

actacttccc

acaccttccc

tgccctccag

Val Lys

160

Lys
175

Tyr

Ser His

Glu Lys

tgtcaaagtg

gagacaggca

cgccaactac

tactgcttat

ccggagtccc

cacagtgaca

ctccaagagc

cgaaccggtg

ggctgtccta

cagcttgggce

60

120

180

240

300

360

420

480

540

600



acccagacct
gttgagccca
gagggggcac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggaggaga
agcgacatcg
cctcecegtgce
agcaggtggc
cactacacgc
<210> 13

<211> 648
<212> ADN
<213>

<220>

<223> Céu

<400> 13
cagtccgtcc

tcttgttctg

ccecggcacag

gaccggttct

tctgaggacg

tttggcggag

ctgttccege

acatctgcaa

aatcttgtga

cgtcagtctt

aggtcacatg

atgtggacgg

gcacgtaccg

agtacaagtg

aagccaaagg

tgaccaagaa

ccgtggagtg

tggactccga

agcaggggaa

agaagagcct

cgtgaatcac
caaaactcac
cctcttcecce
cgtggtggtg
cgtggaggtg
tgtggtcagce
caaggtctcc
gcagccccga
ccaagtcagc
ggagagcaat
cggctccttce
cgtcttctca

ctccctgtcet

Trinh tu nhan tao

trac tdng hop

tgacacagcc

ggagttcctc

cacctaagct

ctggtagtaa

aagccgatta

ggatcaagct

cctcctctga

accctcagcecc

aaatattggt

gctgatctat

atcaggcact

ctattgccag

gaccgtcctg

ggagcttcaa

31855

aagcccagca
acatgcccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgcc
gggcagccgg
ttcctctatt
tgctccgtga

ccgggcaaa

tctggcaccc
agtaacaccg
ggaaactcaa
tccgcecagece
tcttacgatt
ggccagccta

gccaacaagg

acaccaaggt
cgtgcccage
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca
tcccatccte
tgtacaccct
tggtcaaagg
agaacaacta
ccaagctcac

tgcatgaggc

ctgggcagceg
tgaattggta
ataggccatc
tggctattag
ccagcctgtc
aggctgcccc

ccacactggt

ggacaagaga
acctgaagcc
catgatctcc
tgaggtcaag
gcgggaggag
agactggctg
catcgagaaa
gccccececatcce
cttctatccc
caagaccacg
cgtggacaag

tctgcacaac

agtgacaatc
ccagcagctg
cggagtcccc
cgggctgcag
tggaagtgtyg
ctcggtcact

gtgtctcata

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1359

60

120

180

240

300

360

420



agtgacttct
gcgggagtgg
tacctgagcc

catgaaggga

acccgggagc
agaccaccac
tgacgcctga

gcaccgtgga
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cgtgacagtg gcctggaagg
accctccaaa caaagcaaca
gcagtggaag tcccacagaa

gaagacagtg gcccctgcag
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cagatagcag ccccgtcaag

acaagtacgc ggccagcagc

gctacagctg ccaggtcacg

aatgctct

480

540

600

648





