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Linh vwe ky thuit dwge dé cip

Sang ché d& cip dén hop chit (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit hodc chit dong phéan lap thé hosic mubi duoc dung cia no,

dugc phim, va ché phim két hop chira hop chét nay.
‘Tinh trang ky thuit ciia sang ché

Indolamin 2,3-dioxygenaza (ciling dugc goi 1a indolamin 2,3-dioxygenaza 1) 1a
gen huéng dich IFN-y ¢ vai trd diéu hoa mién dich. Indolamin 2,3-dioxygenaza la
oxidoreductaza va mot trong hai enzym xuc tic giai doan thtr nhit va giai doan han ché
tdc do trong qua trinh chuyén héa tryptophan thanh N-formyl-kynurenin. Indolamin 2,3-
dioxygenaza 12 monome khdi lugng phén tir bang 41kD va c6 trong mét sb t& bao, bao
gém té bao mién dich, té bao ndi mo, va nguyén bao s¢i. Indolamin 2,3-dioxygenaza c6
tinh bao thi twong ddi cao giita cac loai, v6i dd tuong ddng trinh tu axit amin cua
indolamin 2,3-dioxygenaza & chudt va indolamin 2,3-dioxygenaza & ngudi bang 63%.
Dit liéu thu duge tir ciu tructmh thé ‘ctia indolamin 2,3-dioxygenaza va dot bién diém c6
dinh huéng cho thdy ring ca gin két co chit va mdi twong quan gitta co chét va
dioxygenaza da gén két v6i sét 1a can thiét cho hoat tinh enzym. Enzym twong déng véi
indolamin 2,3-dioxygenaza (indolamin 2,3-dioxygenaza 2) c¢6 do twong ddng trinh tur axit
amin bang 44% so v6i indolamin 2,3-dioxygenaza, nhung c6 chirc ning rat khac biét so
v6i indolamin 2,3-dioxygenaza (vi du, xem Serafini P, et al, Semin. Cancer Biol,

16(1):53-65 (Feb. 2006) va Ball, H.J. et al, Gene, 396(1):203-213 (Jul. 2007)).

‘ Indolamin 2,3-dioxygenaza dong vai trd quan trong trong didu hoa mién dich, va
c6 hoat tinh tc ché mién dich theo nhiéu co ché. Quan trong 13, indolamin 2,3-
dioxygenaza diéu hoa mién dich & cip do té bao T, va c6 mébi lién quan giira indolamin
2,3-dioxygenaza va san sinh xytokin. Ngoai ra, khdi u thuong biéu hién chirc ning mién
dich bang cach diéu hoa ting biéu hién indolamin 2,3-dioxygenaza. Do d6, qua trinh diéu
hoa indolamin 2,3-dioxygenaza c6 tic dung diéu tri mot s bénh, rdi loan va tinh trang

bénh ly.
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C6 méi lién quan sinh Iy bénh gitra indolamin 2,3-dioxygenaza va bénh ung thu.
Su gian doan ndi m6 mién dich lién quan méat thiét véi sinh trudng va tién trién khéi u, va
san sinh indolamin 2,3-dioxygenaza trong méi truong vi thé xung quanh khéi u xut hién
dé hd tro ting truéng khéi u va di can. Hon nita, mtrc d6 gia ting hoat tinh indolamin 2,3-
dioxygenaza c6 lién quan v6i nhiéu khdi u khac nhau (Brandacher, G. et al, Clin. Cancer
Res, 12(4):1144-1151 (Feb. 15, 2006)).

Diéu tri ung thu thuong doi hoi phiu thuat cit bo, sau d6 thuc hién liéu phap hoéa
tri li€u va li€u phéap xa tri. Céc phac dd diéu trj tiéu chudn c6 hiéu qua diéu tri khong cao
do t& bao ung thu c6 thé 14y lan bang cach tai phat khdi u nguyén phat, va quan trong hon
1a gieo mam di cin xa. Nhimng tién bo gin day trong viéc diéu tri bénh ung thur va bénh,
1di loan va tinh trang bénh 1y lién quan dén ung thu bao gdm viéc sir dung liéu phap diéu
tri két hop liéu phap mién dich véi nhiéu liéu phap hda tri liu truyén théng va liéu phéap
xa tri. Trong hau hét cac truong hop, liéu phép mién dich c6 doc tinh thap hon liéu phap
hoéa tri lidu truyén théng do lidu phép mién dich sir dung chinh hé mién dich ctia d6i

tuong bi bénh dé xac dinh va loai bé té bao khéi u.

Ngoai bénh ung thu, indolamin 2,3-dioxygenaza ciling c6 vai tro trong céc tinh
trang bénh ly khac, nhu tinh trang tc ché mién dich, bénh lay nhiém man tinh, va bénh
hoic rdi loan ty mién (vi du bénh viém khép dang thép). Do dé, li¢u phap tc ché phén
giai tryptophan bang cach trc ché hoat tinh indolamin 2,3-dioxygenaza c6 hiéu qua diéu
tri cao. Hon nita, hop chit e ché indolamin 2,3-dioxygenaza c6 thé duge st dung dé
ting cudng hoat hoa té bao T khi té bao T bj wrc ché bdi tinh trang mang thai, tinh trang
bénh &c tinh, hodc virut (vi du HIV). Méc du vai tro cling chua dugc biét rd, nhung hop
chit &rc ché indolamin 2,3-dioxygenaza ciing c6 thé dugc sir dung dé diéu trj bénh hoic

rdi loan than kinh (vi du bénh trdm cam).

Hop chét e ché indolamin 2,3-dioxygenaza phan tir nho da dugc phat trién dé
diéu tri hoic phong ngira bénh lién quan dén indolamin 2,3-dioxygenaza. Vi du, hop chat
tic ché indolamin 2,3-dioxygenaza bao gbém 1-metyl-DL-tryptophan; p-(3-benzofuranyl)-
DL-alanin; p-[3-benzo(b)thienyl]-DL-alanin; va 6-nitro-L-tryptophan da dugc sir dung dé
diéu hoa mién dich qua trung gian t& bao T bing cach bién dbi ndng d6 ngoai bao khu tra
clia tryptophan va céc chét chuyén héa cua tryptophan (WO 99/29310). Hop chit trc ché
indolamin 2,3-dioxygenaza cling dugc bdc 1§ trong WO 2004/094409.
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Do indolamin 2,3-dioxygenaza dong vai trd quan trong trong nhidu bénh, réi loan
va tinh trang bénh ly, va han ché (vi du hoat luc) cuia cac hop chét tc ché indolamin 2,3-
dioxygenaza hién nay, nén cin c6 chit didu hoa indolamin 2,3-dioxygenaza thé hé méi,
ché phdm chira hop chét nay va phuong phép diéu tri lién quan.
Ban chét ky thuit ciia sang ché

Muc dich cia sang ché 1a d@é cap dén hop chit (R)-N-(4-clophenyl)-2-(cis-4-(6-
‘floquinolin-4-yl)xyclohexyl)propanamit hodc chit ddng phan lap thé hoic mudi dugc
dung cuia nd, dugc phim, va ché phdm két hop chira hop chét nay.

Cu thé sang ché dé cép den cac phuong an sau:

1. Hop chit (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

hodc mubi dugc dung cta nd.
2. Hop chit (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit hodc chét ddng phén 14p thé hozc mudi dugc dung ciia no.

3. Hop chét theo phuong an 1, trong d6 hop chét nay 1a (R)-N-(4-clophenyl)-2-
(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit

4. Hop chét theo phuong 4n 1, trong d6 hop chét nay 12 mudi dugc dung cta (R)-
N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit.

5. Dugc phdm chita  (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit



hoédc mubi dugc dung cda no, va ta dugc dugc dung.

6. Duoc  phim chira (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit hoic chit ddng phan 1ap thé hodc mudi duge dung cia né, va
ta dugc duge dung.

7. Dugc phim theo phuong 4n 5, trong d6 dugc phim nay chua (R)-N-(4-
clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit

8. Dugc phim theo phuong 4n 5, trong d6 dugc phim niy chira mudi duoc dung
cda (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit.

9. Ché phim két hop chua (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

hodc mudi duge dung cua no, va it nhéit mot duge chét bd sung la dugc chét hoéa tri
liéu, dugc chét diéu hoa mién dich va/hodc dugc chit didu hoa viém, dugc chit chdng
tang cholesterol mau, duge chit chéng nhidm tring hodc dugc chit khang ung thu mién
dich.

10. Ché phidm ké hop chita (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit hodc chit déng phan lap thé hoic mubi dugc dung ciia né, va it

nhit mot duoc chét bd sung 1a dugc chit héa tri liéu, duge chit diéu hoa mién dich
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va/hodc duge chit diéu hoa viém, dugc chit chéng ting cholesterol mau, dugc chét
chéng nhim tring hoic duoc chit khang ung thu mién dich.

11. Ché phdm két hop theo phuong 4n 9, trong d6 ché phdm két hop nay chira (R)-
N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit

12. Ché phim két hop theo phwong 4n 9, trong d6 ché phim két hop nay chtra
mudi duogc dung cla (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit.

13. Ché phdm két hop theo phuong 4n 9, trong d6 dugc chat bd sung 1a dugc chit
khang ung thu mién dich.

14. Ché phdm két hop theo phuong 4n 13, trong d6 dugc chat khang ung thu mién
dich dugc chon tir chdt déi khang CTLA-4, chit dbi khang PD-1, chét d6i khang PD-L1,
chét d6i khang LAG-3, chét chi von CD137, chét cht van GITR, chit chi van OX40,
chit dbi khang OX40L, chét chu van hodc chit dbi khiang CD40, chit chi van CD27,
chét dbi khang BTLA, chét dbi khang TIM-3, chit d6i khang A2aR, chit dbi khang thu
thé &rc ché gay chét, hoic khang thé B7H3.

15. Ché phdm két hop theo phwong 4n 14, trong d6 dugc chit khang ung thu mién
dich 1a cht d6i khang CTLA-4.

16. Ché phim két hop theo phuong 4n 15, trong d6 chit ddi khang CTLA-4 1a
ipilimumab.

17. Ché phdm két hop theo phuong 4n 14, trong d6 duge chét khang ung thu mién
dich 1a chat d6i khang PD-1. |

18. Ché phim két hop theo phuong 4n 17, trong d6 chat dbi khang PD-1 lIa
nivolumab.

19. Ché phdm két hop theo phuong 4n 17, trong d6 chit dbi khang PD-1 la
pembrolizumab, MEDI-0680 hoéc pidilizumab.
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20. Ché phim két hop theo phwong 4n 14, trong d6 dugc chét khang ung thu mién
dich 1a chat d6i khang PD-L1.

21. Ché phdm két hop theo phuong 4n 20, trong d6 chit ddi khang PD-L1 1a BMS-
936559.

22. Ché phdm két hop theo phu*dng 4n 14, trong d6 dugc chit khang ung thu mién
dich 1a chét d6i khang LAG-3.

23. Ché phim két hop theo phuong an 22, trong d6 chit ddi khang LAG-3 1a
BMS-986016.

24. Ché phim két hop theo phuong 4an 9, trong d6 duoc chit bd sung I3
tremelimumab, MPDL3280A, durvalumab, MSB0010718C, IMP-731, IMP-321,

urelumab, PF-05082566, BMS-986153, BMS-986156, TRX-518, MK-4166, MEDI-
6383, MEDI-6469, RG-7888, lucatumumab, dacetuzumab, varlilumab, hoac MGA271.

25. Ché phidm két hop chira (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

hodc mudi dugc dung cia nd, va it nhat mdt dugc chat khang ung thu mién dich

va it nhit mot duge chat héa tri lidu.

26. Ché phim két hop theo phwong 4n 25, trong d6 duge chét khang ung thu mién

dich la nivolumab.

Sang ché ciing dé cap dén hop chit diéu hoa enzym oxidoreductaza indolamin 2,3-
dioxygenaza, va ché phdm (vi du duoc phdm) chira hop chét nay. Hop chét theo sang ché,
phuong phéap didu ché hop chit nay, va ché phim chira hop chét nay duge mo ta chi tiét
dudi day. '

Sang ché ciing mé ta viéc sir dung hop chit va ché pham nay dé diéu tri va/hoic
phong ngira bénh, rbi loan va tinh trang bénh ly it nhit mét phdn qua trung gian

indolamin 2,3-dioxygenaza. Bénh, rdi loan va tinh trang bénh 1y nay dugc md ta chi tiét
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trong ban mé ta nay. Trir khi c6 quy dinh khéc, khi hgp chit theo sang ché dugc st dung,

can hiéu rang hop chét nay c6 thé dugc st dung & dang ché phdm (vi du dugc pham).

Nhu dugc mo ta dudi day, mac du cac hgp chét theo séng ché ¢6 hoat tinh trc ché
indolamin 2,3-dioxygenaza, nhung khéng cn hiéu chinh x4c co ché tac dung ciia hop
chit nay: Hop chit theo séng ché co thé e ché tryptophan-2,3-dioxygenaza. Hop chét
theo sang ché c6 thé &c ché ca tryptophan-2,3-dioxygenaza 1dn indolamin 2,3-
dioxygenaza. Mic dil cic hop chét theo séng ché 14 hop chét tc ché indolamin 2,3-
dioxygenaza, cin hiéu ring thuét ngit “hop chét e ché indolamin 2,3-dioxygenaza” ciing
bao gdm hop chét trc ché tryptophan-2,3-dioxygenaza va hogc indolamin 2,3-
dioxygenaza, va/hoic hop chét tic ché ca tryptophan-2,3-dioxygenaza 14n indolamin 2,3-

dioxygenaza.

Theo mot khia canh, sang ché d& cap dén hop chit c6 cong thire (I):

R1
R2
R 4< >
X R
E (ﬁ; B
D-Q NH
X, 7

)

hodc mubi dugc dung, hydrat hoac solvat ctia n6, trong d6 chi s6 dudi n bang 1
hodc 0; chi sb dudi p bang 1 hoic 0; vong A 13 phenyl, heteroaryl 5 hodc 6 canh, hodc Cs.
; xycloalkyl; Z 1a O; B 1a N, C(OR*®), hodc C(R*); mdi X doc lap 1a NR*, O, CHR’,
C(0), hoic CH(OR™); Q 1a N, C(CN), hodc CR®; D 1a lién két, O, C(R’),, hoic NR**; E
1a heteroaryl lién hgp hai vong 9 hoédc 10 canh tuy y dugc thé; R' va R* doc lap 1a hydro,
halogen, C;-C, haloalkyl, C3-C¢ xycloalkyl, xycloheteroalkyl c6 3 dén 6 canh, phenyl tity
y dugce thé, heteroaryl tuy y dugce thé, C;-C, alkyl tuy y dugc thé, C;-C,4 alkoxy, CN,
SO,NH,, NHSO,CH;, NHSO,CF;, OCF;, SO,CHs, SO,CF3, hoiic CONH,, va khi R' va
R? 14 cac dinh lién k& trén vong phenyl thi chiing c¢6 thé dugc lién két v6i nhau dé tao
thanh xycloheteroaryl 5 hodc 6 canh c6 mdt hodc hai dinh trén vong ddc 1ap dugce chon tir
O, N va S, trong d6 vong xycloheteroalkyl nay tuy y dugc thé bang mot dén ba phan tir
thé dugc chon tir flo va C;-C; alkyl; R, R* va R* doc 1ap 1a hydro, C;-Cs alkyl tiy y
dugc thé, C,-Cg alkenyl thy v duge thé, C,-Cg alkynyl tiy ¥ duge thé, C;-Cg haloalkyl tiry
y duoc thé, C4-Cy xycloalkyl-C;-Cy alkyl tiy ¥ duoc thé, aryl-C;-Cs alkyl tity ¥ dugc thé,

-8
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flo, OH, CN, CO,H, C(O)NH,, N(R’),, -O-C;-Cy alkyl tity y dugc thé, (CR’R’),,-OH, -
(CR’RY),-CO,H,  -(CR’R’),C(O)NH,, -(CR’R’),-C(O)NHR’, -(CR’R’),NR’),, -
NH(CR’R’),,CO,H hoic -NH(CR’R?),,.C(O)NH,; mdi R’ doc lap 1a H, F, OH, hoic C;-
Cs alkyl tuy ¥ duge thé; mdi R doc 14p 1a H, hodc C;-Cq alkyl tiy y duge thé; R® 1a H,
OH, F, C;-Cy alkyl tuy ¥ dugc thé, -O-C,-Cy alkyl tiy ¥ duge thé, hodic -N(R®),; va mbi

m ddc 1ap 1a 1, 2, hodc 3.

Theo mot khia canh khéc, sang ché dé cap dén ché pham chira hop chét c6 cong

thiec (I), va mot hoac nhiéu t4 duge duge dung.

Sang ché ciing mé ta phuong phap diéu tri hoic phong ngira bénh ung thu & dbi
tuong (vi du ngudi) bao gdm bude cho dbi tuong nay sir dung lwong hitu hidu cua it nhat
mot hop chét e ché indolamin 2,3-dioxygenaza theo sang ché. Sang ché ciing md ta
phuong phép diéu tri hodc phong ngira bénh ung thu & déi twgng bao gdm bude cho ddi
tuong nay st dung luong hiru hiéu cta hop chit wc ché indolamin 2,3-dioxygenaza dé
lam giam hodic dimg tién trién tinh trang (rc ché mién dich qua trung gian indolamin 2,3-
dioxygenaza. Theo mot sb phuong 4n, tinh trang wc ché mién dich qua trung gian

indolamin 2,3-dioxygenaza duogc didu hoa béi té bao nhan dién khéang nguyén.

Vi du vé bénh ung thu cé thé dugc diéu tri béng hop chét va ché phém theo séng
ché bao gdbm, nhung khéng chi giéi han & bénh ung thu tuyén tién liét, bénh ung thu dai
trang, bénh ung thu tuy, bénh ung thu cd tir cung, bénh ung thu da day, bénh ung thu ndi
mac tr cung, bénh ung thu nfo, bénh ung thu gan, bénh ung thu bang quang, bénh ung
thu budng tring, bénh ung thur tinh hoan, bénh ung thu diu, bénh ung thu ¢, bénh ung
thu da (bao gdm bénh ung thu sic td va bénh ung thu biéu mé € bao day), bénh ung thu
16p 16t trung biéu md, bénh ung thu bach cdu (bao gdm bénh u lympho va bénh bach
céu), bénh ung thu thuc quan, bénh ung thu vi, bénh ung thu co, bénh ung thu mo lién
két, bénh ung thu phdi (bao gdm bénh ung thu biéu mo phdi té bio nhé va bénh ung thu
biéu md phdi té bao khong nhd), bénh ung thu tuyén thuong than, bénh ung thu tuyén
gidp, bénh ung thu than, hodc bénh ung thu xuwong; u nguyén bao than kinh dém, bénh u
trung biéu mo, bénh ung thu bidu m6 t€ bao than, bénh ung thu biéu md da day, bénh ung
thu td chirc lién két, bénh ung thu biu mo nhau thai, bénh ung thu biéu mo da té bao
day, va bénh u tinh. Theo mdt sb phuong an, bénh ung thu 1a bénh ung thu séc td, bénh
ung thu dai trang, bénh ung thu tuy, bénh ung thu v, bénh ung thu tuyén tién liét, bénh
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ung thu phdi, bénh bach ciu, bénh u ndo, bénh u lympho, bénh ung thu tb chure lién két,
bénh ung thu budng trimg, hodc bénh ung thu td chirc lién két Kaposi. Bénh ung thu c6
thé dugc didu tri bing hop chét va ché phdm theo sang ché dugc mo ta chi tiét hon dutc’ﬁ
day.

Sang ché ciing mé ta phuong phép diéu tri cho ddi twong dugc céy‘ ghép tiy
xuong hodc ciy ghép té bao gbc mau ngoai vi bao gdm budce cho d6i tuong nay sir dung
lwong hiru hiéu ctia hop chit e ché indolamin 2,3-dioxygenaza da dé 1am tang phan ting
qua min mudn v6i khang nguyén khéi u, 1am cham thoi gian tai phat 4c tinh sau chy
ghép, 1am ting thdi gian sdng sét sau khi ciy ghép, va/hodc 1am ting kha ning sdng sot

sau cdy ghép kéo dai.

Sang ché ciing mé ta phuong phap diéu tri hodc phong ngira rdi loan nhidm tring
(vi du bénh 1ay nhim virut) & dbi twong (vi du nguoi) bao gdm budc cho dbi tugng nay
sir dung lwong hitu hiéu cta it nhat mot hop chit (e ché indolamin 2,3-dioxygenaza (vi
du hop chét ttc ché thé hé mai theo sang ché). Theo mdt sb phurong an, rbi loan nhiém
tring 12 bénh 1ay nhiém virut (vi du bénh 1y nhiém virut mén tinh), bénh nhiém khuén,
hozc bénh lay nhidm ky sinh tring. Theo mdt s6 phuong 4n, bénh lay nhiém virut 13 bénh
14y nhiém virut gay suy giam mién dich & nguoi hodc virut gdy bénh mun rdp nuéc. Theo
cac phwong 4n khac, bénh nhiém khuin 13 bénh 1ay nhidm vi khuin Mycobacterium (vi
du Mycobacterium leprae hoic Mycobacterium tuberculosis). Theo mdt s& phuong 4n
khéac, bénh 1iy nhiém ky sinh tring 13 bénh liy nhiém ky sinh tring Leishmania
donovani, Leishmania tropica, Leishmania major, Leishmania aethiopica, Leishmania
mexicana, Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale, hodc
Plasmodium malariae. Theo cic phuong an khéc, réi loan nhiém tring 13 bénh lay nhiém

nam.

Sang ché ciing mo ta phuong phap diéu tri hosic phong ngira bénh, rdi loan hoic
tinh trang bénh ly lién quan dén mién dich & d6i tugng (vi du ngudi), bao gém budc cho
d6i twong nay st dung lugng hitu hiéu cta it nhit mot hop chit Gc ché indolamin 2,3-
dioxygenaza (vi du tdt hon néu hop chét e ché thé hé méi theo sang ché). Vi du vé bénh,

rdi loan va tinh trang bénh 1y lién quan d&én mién dich duge mo ta duéi day.
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Céc bénh, rdi loan va tinh trang bénh ly c6 thé dugc diéu tri hodc phong ngtra toan
bd hodc mot phin, bing cach didu hoa hoat tinh indolamin 2,3-dioxygenaza bang hop

chét trc ché indolamin 2,3-dioxygenaza theo sang ché.

Sang ché ciing mé ta viéc sir dung hop chit trc ché indolamin 2,3-dioxygenaza
theo sang ché két hop v6i mot hodc nhidu duoc chét bd sung. M6t hoic nhiéu duge chit
bd sung c6 thé co6 hoat tinh didu hoa indolamin 2,3-dioxygenaza va/hoic co ché tic dung
khac. Theo mot sb phuong 4n, cac dugc chit nay bao gdm lidu phap xa tri (vi du liéu
phap xa tri tai chd hoic liéu phép xa tri toan than) va/hodc cac phuong phap diéu trji khac
khéng c6 ban chét dugc hoc. Khi liéu phép diéu tri két hop duoc sir dung, hop chét e
ché indolamin 2,3-dioxygenaza va mot dugc chit bd sung c6 thé & dang mot hodc nhiéu
ché pham, va cac phuong phap diéu tri nay c6 thé dugc sir dung dong thoi, tun tu, hogic
thong qua mét sé phac dd khac. Vi du, sang ché mé ta phac db didu tri trong d6 giai doan
xa tri dugc thuc hién sau giai doan héa tri li¢u. Liéu phéap diéu tri két hop c6 thé c6 tac
dung hiép ddng hodic bd trg. Cac 1oi ich khac cua liéu phap diéu tri két hop duge mé ta
dudi day.

Sang ché ciing mo ta viéc sir dung hop chit e ché indolamin 2,3-dioxygenaza
theo sang ché két hop vai lidu phap cdy ghép tily xuong, liéu phap cdy ghép té bao gbc

mau ngoai vi, hodc céc liéu phap cay ghép khac.

Sang ché moé ta viéc st dung hop chét Gc ché indolamin 2,3-dioxygenaza theo
sang ché két hop véi duoc chat e ché kiém soat mién dich. Tac dung phong bé hop chit
kiém soat mién dich, din dén ting cudng dap ung té bao T dic hiéu khang nguyén, 1a
phuong phap diéu tri ung thu tiém ning & ngudi. Vi du vé hop chit kiém soat mién dich
(phéi ttr va thu thé), mét sd duoc diéu hoa giam biéu hién mot cach chon loc & cac loai té
bao khéi u khéc nhau, thich hop dé phong bé bao gdbm PD1 (protein gay chét té bao theo
chuong trinh 1); PDL1 (phéi tir PD1); BTLA (hop chét lam giam lympho bao B va T);
CTLA4 (khang nguyén lién quan dén lympho bao T gay doc té bao 4); TIM3 (protein
mang té bio T 3); LAG3 (gen hoat hoa lympho bao 3); A2aR (thu thé adenosin A2a); va
thu thé e ché gay chét. Dugc chét e ché kiém soat mién dich, va liéu phéap diéu tri két

hop duogc mé ta chi tiét trong sang ché.

Sang ché ciing md ta phuong phap diéu tri bénh ung thu & ddi twong, bao gdm

buéc cho d6i tuwgng ndy st dung luong hiru hiéu cua it nhit mot hop chét trc ché
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indolamin 2,3-dioxygenaza va it nhit mét dugc chét hoa tri liéu, bao gdm, nhung khong
chi gi6i han & dugc chit alkyl héa (vi du nitoc mu tac, nhu chlorambucil,
xyclophosphamit, isofamit, mechloretamin, melphalan, va uracil mu tac; aziridin, nhu
thiotepa; metansulphonat este, nhu busulfan; dugc che‘it?tuong tr nucleosit (vi du
gemcitabin); nitroso ure, nhu carmustin, lomustin, va streptozocin; hop chit ¢ ché
topoisomeraza I (vi du irinotecan); phirc chét platin, nhu cisplatin va carboplatin; chit
alkyl oxy hoa khir sinh hoc, nhu mitomycin, procarbazin, dacarbazin va altretamin); duoc
chit phén cét soi ADN (vi du bleomycin); hop chét tc ché topoisomeraza II (vi du
amsacrin, dactinomycin, daunorubicin, idarubicin, mitoxantron, doxorubicin, etoposit, va
teniposit); dugc chit gin két rainh nhé ADN (vi du plicamydin); dugc chét khang chuyén
héa (vi du chit d6i khang folat, nhu methotrexat va trimetrexat; chit dbi khang
pyrimidin, nhu flouracil, flodeoxyuridin, CB3717, azacitidin, cytarabin, va floxuridin;
chit dbi khang purin, nhu mercaptopurin, 6-thioguanin, fludarabin, pentostatin;
asparginaza; va hop chét {rc ché ribonucleotit reductaza, nhu hydroxyurea); dugc chit
twrong tac tubulin (vi du vincristin, estramustin, vinblastin, docetaxol, din xuét epothilon,
va paclitaxel); hormon (vi du estrogen; estrogen lién hop; etinyl estradiol;
dietylstilbesteol; chlortrianisen; idenestrol; progestin, nhu hydroxyprogesteon caproat,
medroxyprogesteon, va megestrol; va androgen, nhu testosteron, testosteron propionat,
fluoxymesteon, va metyltestosteron); corticosteroit tuyén thuong than (vi du prednison,
dexamethason, metylprednisolon, va prednisolon); dugc chit kich thich giai phéng
hormon thé vang hodc dugc chit dbi khang hormon giai phong gonadotropin (vi du
leuprolit axetat va goserelin axetat); va khang nguyén khang hormon (vi du tamoxifen,
duoc chéit khang androgen, nhu flutamit; va dugc chit khang hormon tuyén thuong than,
nhu mitotan va aminoglutethimit). Sang ché ciing mo ta viéc str dung hop chét trc ché
indolamin 2,3-dioxygenaza két hop véi cac dugc chit da biét khac trong linh virc ndy (vi

du arsen trioxit) va cac dugc chét hoa tri liéu khac duge phat trién trong tuong lai.

Lién quan dén phuong phép diéu tri bénh ung thu, khi lugng hitu hiéu cia hop
chét e ché indolamin 2,3-dioxygenaza duoc sir dung két hop véi it nhat mot duge chit
hoa tri liéu thi ty 1& sdng s6t cao hon ty 1& séng s6t khi sir dung riéng timg hop chét. Ciing
lién quan dén phuong phap didu tri bénh ung thu, khi hrgng hitu hiéu ciia hop chat e ché

indolamin 2,3-dioxygenaza dugc sir dung két hop véi it nhit mot dugc chét hoa tri liéu
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din dén lam giam kich c¢& khoi u hodc 1am chim sinh truéng khoi u hiéu qua hon tac

dung 1am giam kich ¢& khéi u hoic sinh truéng khbi u khi st dung riéng timg dugc chit.

Sang ché ciing mo ta phuong phép diéu tri hosic phong ngira bénh ung thu & db6i
tugng, bao gdm budc cho dbi tuong néy sir dung luong hiru hiéu ciia it nhit mot hop chét
trc ché indolamin 2,3-dioxygenaza va it nhit mot hop chit rc ché truyén tin hiéu. Theo
phuong 4n cu thé, it nhit mot hop chét wrc ché truyén tin hiéu dugc chon tir nhém bao
gbm hop chit trc ché ber/abl kinaza, hop chét trc ché thy thé yéu t6 tang truéng biéu bi,
hop chét trc ché thu thé her-2/neu, va hop chat trc ché farnesyl transferaza. Cc hop chét

trc ché truyén tin hiéu thich hop khac dugc mé ta trong sang ché.

Sang ché cling md ta phuong phép ting cudng loai bo té bao khdi u & ddi tuwgng
bao gém budc cho ddi twong nay st dung hop chét wre ché indolamin 2,3-dioxygenaza két
hop véi it nh4t mot dugc chit hoa tri liéu va/hodc liéu phép xa tri, trong d6 tadc dung loai
b6 té bao khéi u thu duge manh hon tac dung thu duoc bing cach st dung riéng hop chét

trc ché indolamin 2,3-dioxygenaza, hop chét hoa trj liéu hodc liéu phép xa tri.

Sang ché cling mo ta phuong phap diéu tri bénh ung thu & ddi tuong, bao gém
bu6c cho dbi twong ndy sir dung lwong hiru hiéu cua it nhit mot hop chét e ché
indolamin 2,3-dioxygenaza va it nhat mot hop chét diéu hoa mién dich khéng phai 1a hop
chat &e ché indolamin 2,3-dioxygenaza. Theo phuong 4n cu thé, it nhit mot hop chit diéu
hoa mién dich duoc chon tir nhém bao gdm CD40L, B7, B7RP1, khang thé khang CD40,
khéng thé khang CD38, khang thé khang ICOS, phdi tir 4-IBB, vacxin khang ung thu té
bao dudi gai, 1L.2, IL12, ELC/CCL19, SLC/CCL21, MCP-1, IL-4, IL-18, TNF, IL-15,
MDC, IFN-a/IFN-B, M-CSF, IL-3, GM-CSF, IL-13, va khang thé khang IL-10. Hop chét

diéu hoa mién dich thich hop khac dugc mé ta trong sang ché.

Séang ché cing mé ta phwong phap diéu tri hodc phong ngira rdi loan nhiém tring
(vi du bénh 1ay nhiém virut) & d6i twong (vi du ngudi) bao gdm bude cho ddi twong nay
str dung lugng hiru hi€u cua it nhét mot hop chét tc ché indolamin 2,3-dioxygenaza va

luong hitu hiéu cia dugce chit chdng nhiém tring.

Theo mdt sb6 phuong 4n, duoc chit bd sung 1a xytokin, bao gdbm yéu t6 kich thich
tao mau dai thuc bao-bach ciu hat (GM-CSF) hoic phéi to flt3. Sang ché ciing m6 ta
phuong phép diéu tri hogc phong ngira bénh 1ay nhi€ém virut (vi du bénh lay nhiém virut
man tinh) bao gbm, nhung khong chi gidi han & virut viém gan C (HCV), virut giy bénh
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u nhu & nguodi (HPV), virut gdy bénh mun rp nudc (CMV), virut Epstein-Barr (EBV),
virut thiy diu, virut gdy bénh chén tay miéng, va virut gdy suy gidm mién dich & ngudi
(HIV). Viéc sir dung hop chit trc ché indolamin 2,3-dioxygenaza theo sang ché dé diéu
tri bénh lay nhidm (riéng hoic két hop) dwoc md t chi tiét duéi day.

Theo mét s& phuong 4n khac, réi loan nhidm tring dugc didu tri hidu qua bing
céch st dung ddng thoi vacxin két hop voi sir dung lugng hitu hiéu ciia hop chét tc ché
indolamin 2,3-dioxygenaza theo sng ché. Theo mdt s phwong 4n, vacxin 1a vacxin
khéng virut, bao gdm vacxin khang HIV. Theo c4c phuong 4n khéc, vacxin 1a vacxin
khang lao hodc vacxin khéng s6t rét. Theo mdt s6 phuong 4n khéc, vacxin 13 vacxin
khang khdi u (vi du vacxin khéng bénh ung thu sic t8); vacxin khang khdi u c6 thé chira
t& bao khéi u cai bién gen hoic dong té bao cai bién gen, bao gdm t& bao khéi u cai bién
gen hodc dong té bao cai bién gen da dwoc chuyén gen d8 biu hién yéu t kich thich
bach ciu hat-dai thuc bao (GM-CSF). Theo phuong 4n cu thé, vacxin bao gdm mét hoic

nhidu peptit sinh mi&n dich va/hogic t€ bao dudi gai.

Sang ché cling mo6 ta phwong phap s dung hop chét tc ché indolamin 2,3-

dioxygenaza theo sang ché két hop véi mot hodc nhiéu duoc chit khang vi sinh vat.

Lién quan dén phuong phap didu trj bénh I4y nhidm bing cach sir dung hop chét
{tc ché indolamin 2,3-dioxygenaza va it nhét mét duoc chit bd sung, triéu ching cua
bénh 14y nhi3m sau khi sit dung cé hop chét rc ché indolamin 2,3-dioxygenaza 1an duge
chét bd sung dugc cai thién hon triéu chimg tuong tu ctia bénh lay nhiém sau khi st dung
riéng timg hop chit. Theo mot s6 phuong 4n, triu ching cia bénh lay nhiém quan sat
duge ¢6 thé 13 giam sé luong virut, tang s luong t& bao T biéu hién CD4, giam nhiém
tring co hoi, ting thoi gian séng sot, diéu tri dut diém bénh lay nhiém man tinh, hodc t6
hop cta chung.
MO ta vin tit cic hinh vé

Fig. 1A-Fig.1P 14 céc hinh v& thé hién cong thirc cu tao va hoat tinh sinh hoc cla
c4c hop chét theo sang ché. Hoat tinh uc ché do dugc cua cac hop chét theo sang ché
trong thir nghiém md ta trong vi du 251 duoc thé hién trén Fig.1A-Fig.1P, trong d6 mirc
d6 hoat tinh dugc thé hién nhu sau: hoat tinh trc ché indolamin 2,3-dioxygenaza: ICso: A
<0,1uM; B < 1pM; C < 10pM).
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M3 ta chi tiét sang ché

Truée khi séng ché duoc mo ta chi tiét, cAn hidu ring séng ché khong chi giéi han
& céc phuong 4n cu thé duge mé ta trong ban mo ta nay, va can hiu ring céc thuat ngit
duge sit dung trong ban md ta chi nhim myc dich minh hoa phuong 4n cy thé chi khong

gi6i han pham vi ctia sing che.

Khi khoang tri s6 duoc dé cap dén, cin hiu réng mdi tri s6 & gifra, sai khac mot
phin mudi don vi clia gi6i han dudi trir khi ¢6 quy dinh khéc, gifta gioi han trén va gioi
han dudi ctia khoang va tri s6 x4c dinh bt ky khac hoic tri s6 & giita trong khoang xac
dinh, dugc bao gdm trong sang ché. Céc giéi han trén va dudi clia cic khoang nho hon
ndy c6 thé tly y dugc bao gdm trong cac khoang nho hon, va cling dugc bao gdm trong
séng ché, ty thudc vao giéi han cu bét ky dugc loai trir trong khoang xéc dinh, trong d6
khoang x4c dinh bao gdm mdt hogc ca hai gioi han, khoang khong bao gbém mét hogc ca
hai giéi han bao gdm cac gi6i han ciing dugc bao gdm trong sang ché. Trur khi ¢ quy
dinh khac, toan bd cac thuit ngit khoa hoc va k¥ thuét dugc sur dung trong sang ché c6

nghia thong thudng dugc hiu boi ngudi c6 hidu biét trung binh trong Iinh vyc nay.

Ciling can lvu y r%lng bd yéu ciu bao hd c6 thé duge soan thao dé loai trir déu hidu
thy ¥ bét ky. Do d9, tuyén bd nay duge dung lam tién dé dé st dung cac thuat ngit doc
quyén, nhu “duy nhit”, “chi” va thuit ngi twong ty lién quan dén cac déu hiéu yéu cu
bao ho, hodc sir dung “gidi han am”.

Céc don cong bd dugce boc 1§ trong ban mé ta nay dugc cong bb trudng nay ndp
don cua sang ché nay. Hon nita, ngdy cong b c6 thé khac véi ngay cong bd thyc, co thé

can kiém chimg doc 1ap.

Tinh trang rdi loan mién dich lién quan chit ch& dén kha ning lan trénh cua khdiu
khoi hé mién dich ctia vat chil, din dén sinh truéng va tién trién khdi u. Cac phuong phap
diéu tri truyén thdng bao gom liéu phép hoa trj li¢u va ligu phap xa tri thuong kho ap
dung cho d6i tugng bi bénh va trd nén khéng c6 higu lyc duge phém do khdi u van phat
trién. Bing céch sir dung chinh hé mién dich ciia d5i twong bi bénh dé x4c dinh va loai bo
t& bao khéi u, liéu phap midn dich c6 loi ich 1a doc tinh giam. Do qué trinh diéu hoa ting

bi€u hién enzym dic€u hoa mién dich indolamin 2,3-dioxygenaza bao gom mot co che
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duogc thuc hién boi khdi u dé thic déy sinh truéng, dugc chét trc ché hoat tinh enzym (vi

du hop chét phan tir nho) s& hiru hiéu dé phong ngira va/hosic didu tri.

Ngoai ra, nhiéu dir liéu thir nghiém di cho thdy vai trd cla liéu phap tc ché
indolamin 2,3-dioxygenaza trong tinh trang trc ché mién dich, khéng khéi u va/hoic thai
loai, bénh 1ay nhiém man tinh, bénh lay nhiém HIV, va bénh hoic rdi loan ty mién. Liéu
phép trc ché indolamin 2,3-dioxygenaza ciing c6 thé 1a chién luoc diéu tri quan trong cho
dbi tuong bi bénh hodc réi loan tAm than hodc thin kinh, nhu bénh trAim cam. Hop chit,
ché phdm va phuong phép theo sing ché d4p tng nhu cdu vé chit diéu hoa indolamin

2,3-dioxyaza thé hé méi.
Thuét ngir

Trir khi ¢6 quy dinh khac, cic thudt ngit sau c6 nghia nhu dugc mod ta dudi day.
Cac thuat ngit khac dugc dinh nghia trong ban mo ta nay.

~

Thuat ngr “alkyl” dugce dung trong ban mo ta d& chi gbc hydrocarbon mach thing
hodc mach nhanh, c¢6 sé lugng nguyén tir cacbon dugc chi rd (tic 14 Cy.g c6 nghia 1a mot
dén tam cacbon). Vi du v& nhém alkyl bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl,
t-butyl, isobutyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, va cdc nhom tuong tu.
Thuat ngit “alkenyl” dugc ding trong ban mé ta d& chi nhém alkyl khong no ¢6 mot hodc
nhidu lién két di. Twong ty, thuat ngit “alkynyl” dugc ding trong ban mé ta d chi nhém
alkyl khong no ¢6 mot hoic nhiéu lién két ba. Vi du vé nhom alkyl khong no niy bao
gdm vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-
pentadienyl), ethynyl, 1- va 3-propynyl, 3-butynyl, va céc chét ddng phan va chét tuong

dong cao.

Thuét ngit “xycloalkyl” dugc ding trong ban mé ta dé chi vong hydrocarbon c6 s6
lugng nguyén tir trén vong dugce chi rd (vi du Cs6 xycloalkyl) va no hoan toan hodc
khéng c6 nhiéu hon mot lién két d6i gitta cac dinh trén vong. Thuét ngir “xycloalkyl”
cling dugc ding trong ban mo ta dé chi vong hydrocarbon hai vong va da vong, nhu

bixyclo[2,2,1]heptan, bixyclo[2,2,2]octan, v.v.

Thuat ngit “xycloheteroalkyl” dugc dung trong ban mo ta dé chi vong xycloalkyl
c6 sb luong dinh trén vong hodc canh duge chi 18 va ¢6 tr mot dn nam di nguyén tir

duogc chon tir N, O, va S, thay cho mot dén nam dinh cacbon, va cac nguyén tr nito va
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lru huynh thy y dugc oxy héa, va cic nguyén tir nito tiy y 13 nito bic bdn.
Xycloheteroalkyl ¢ thé 1a hé mot vong, hai vong hodc da vong. Vi du khong gidi han vé
nhém xycloheteroalkyl bao gém pyrolidin, imidazolidin, pyrazolidin, butyrolactam,
valerolactam, imidazolidinon, hydantoin, dioxolan, phtalimit, piperidin, 1,4-dioxan,
morpholin, thiomorpholin, thiomorpholin-S-oxit, thiomorpholin-S,S-oxit, piperazin,
pyran, pyridon, 3-pyrolin, thiopyran, pyron, tetrahydrofuran, tetrhydrothiophen,
quinuclidin, va cdc nhém twong tu. Nhém xycloheteroalkyl c6 thé duoc gén vao phén con

lai ctia phéan tir nh& cacbon trén vong hodc di nguyén tir.

Ky hiéu “dudong lugn séng ~w” phan cét lién két don, lién két d6i hodc lién két ba
trong cong thirc cAu tao hoa hoc bit ky theo sang ché, dugc ding trong ban md ta dé chi
diém gin lién két don, lién két d6i, hodc lién két ba v6i phan con lai ctia phén tir. Ngoai
ra, lién két kéo dai dén tdm vong (vi du vong phenyl) c6 nghia 1a dé chi diém gén & dinh
bét ky trén vong. Ngudi c6 hiéu biét trung binh trong linh vuc niy s& hiéu rang nhiéu
phan tir thé duoc gin véi vong s& & cac dinh vong tao ra hop chét én dinh va tuong thich
vé mit khong gian. D6i v6i thanh phan héa tri hai, sy biéu thi c6 nghia 1a mdt trong hai
chidu (chiéu xudi hodc chidu nguoc). Vi du, nhém “-C(O)NH-" dugc ding trong ban mo
ta @& chi gbc lién két theo mot trong hai chidu: -C(O)NH- hodc -NHC(O)-, va cic nhém
teong tu, “-O-CH,CH,-" dugc dung trong ban mo ta dé chi ca -O-CH,CH,- va -CH,CH,-
O-.

9% &6

Thuat ngtt “alkoxy”, “alkylamino” va “alkylthio” hodc “thioalkoxy” dugc dung
trong ban mo ta d& chi nhom alkyl dugc gin vai phén con lai ctia phan tir twong tmg nhd
nguyén tir oxy, nhém amin, hoic nguyén tir luu huynh. Ngoai ra, ddi véi nhom
dialkylamino, cac nhom alkyl c6 thé gibng hodc khac nhau va ciing ¢6 thé dugc két hop
dé tao thanh vong 3 dn 7 canh chira nguyén tir nito gin v6i mbi nhém thé nay. Do do,
nhém dialkylamino hodc -NR®R’ dugc . ding trong ban md ta dé chi piperidinyl,
pyrolidinyl, morpholinyl, azetidinyl va cdc nhém tuong tu.

Thuét nglr “halo” hodc “halogen” duge dung trong ban mé ta dé chi flo, clo, brom,
hodc iot. Ngoai ra, thuat ngit “haloalkyl” dugc dﬁhg trong ban mod ta dé chi
monohaloalkyl va polyhaloalkyl. Vi du, thudt ngit “C;-4 haloalkyl” dugc dung trong ban
mo ta dé chi triflometyl, 2,2,2-trifloetyl, 4-clobutyl, 3-bromopropyl, va cdc nhom tuong
tu.
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Thuat ngit “aryl” duoc ding trong ban md ta dé chi nhém hydrocarbon thom chira
nhiéu lién két khong no c6 thé 1a vong don hoic da vong (1én dén ba vong) duoc lién hop
v6i nhau hodc lién két ddng hoéa tri. Vi du khong giéi han vé& nhém aryl bao gdbm phenyl,
napthyl va biphenyl.

Thuét ngir “heteroaryl” dugc ding trong ban mé ta d& chi nhém aryl hoic vong
aryl chira tir mot dén nam di nguyén tir duge chon tir N, O, va S, trong d6 cic nguyén tir
nito va luu huynh tuy y duge oxy hoéa, va c-éc nguyén tir nito tly ¥ 1a nito bac bén. Nhém
heteroaryl ¢6 thé dugc gin véi phan con lai ctia phéan tir nhd di nguyén tir. Vi du khong
gi6i han vé nhém heteroaryl bao gbém pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl,
triazinyl, quinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, phtalazinyl, benzotriazinyl,
purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl, benzisoxazolyl, isobenzofuryl,
isoindolyl, indolizinyl, = benzotriazinyl, = thienopyridinyl, thienopyrimidinyl,
pyrazolopyrimidinyl, imidazopyridin, benzothiaxolyl, benzofuranyl, benzothienyl,
indolyl, quinolyl, isoquinolyl, isothiazolyl, pyrazolyl, indazolyl, pteridinyl, imidazolyl,
triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiadiazolyl, pyrolyl, thiazolyl, furyl, thienyl va
cac nhom twong tw. Cac phan tir thé cho Vbhg heferoaryl ¢6 thé dugc chon tir nhém bao

gbm cac phan tir thé thich hop dugc md ta dudi day.

Céc thuat ngir néu trén (vi du “alkyl”, “aryl” va “heteroaryl”), theo mét sé phuong
an, s& tily y duogc thé. Cac phin tir thé duge chon cho mdi loai gbc dugc thé hién duéi
day.

Céc phan tir thé tiy ¥ cho céc gbe alkyl (bao gdm cac nhém thudng dugc goi 13
alkylen, alkenyl, alkynyl va xycloalkyl) c6 thé 1a mét loat cic nhém dugc chon tir:
halogen, -OR’, -NR’R”’, -SR’, -SiR’R*’R’*’, -OC(O)R’, -C(O)R’, -CO,R’, -CONR’R”’, -
OC(O)NR’R’’, -NR”’C(O)R’, -NR’-C(O)NR’’R’*’, -NR’C(O),R’, -NH-C(NH,)=NH, -
NR’C(NH,)=NH, -NH-C(NH,)=NR’, -S(O)R’, -S(O),R’,-S(O),NR’R"’, -NR’S(O),R"’, -
CN va -NO, v6i sb lugng nim trong khoang tir 0 dén (2m’+1), trong d6 m’ 1a téng s6
nguyén tir cacbon trén gdc nay. R’, R>> va R’>> doc 1ap véi nhau 13 hydro, C;-g alkyl
khong dugc thé, aryl khong duogc thé, aryl dugc thé bang 1-3 halogen, C;-5 alkyl khong
dugc thé, C;-g alkoxy hoic C;-g thioalkoxy, hodic aryl-C;-4 alkyl khong duoc thé. Khi R’

va R*’ duoc gin véi cling nguyén tir nito, ching c6 thé duge két hop véi nguyén tir nito
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dé tao thanh vong 3, 4, 5, 6, hoac 7 canh. Vi dy, -NR’R’’ dugc dung trong ban mo ta dé
chi 1-pyrolidinyl va 4-morpholinyl.

Tuong tu, cac phan tir thé tiy y cho nhém aryl va heteroaryl duge chon tir: -
halogen, -OR’, -OC(O)R’, -NR’R”’, -SR’, -R’, -CN, -NO,, -CO,R’, -CONR’R”’, -
C(O)R’, -OC(O)NR’R’’, -NR’C(O)R’, -NR’C(O),R’, -NR’-C(O)NR’R’’’, -NH-
C(NH,)=NH, -NR’C(NH,)=NH, -NH-C(NH,)=NR’, -S(O)R’, -S(O),R’, -S(O),NR’R"’, -
NR’S(O),R”’, -N3, perflo(C;-Cy)alkoxy, va
perflo(C,-Cy)alkyl, v6i s6 lwong nim trong khoang tir 0 dén téng sb hoa tri tréng trén hé
vong thom nay; va R’, R va R’”’ ddc 1dp 1a dugc chon tir hydro, C;g alkyl, C;g
haloalkyl, Cs.¢ xycloalkyl, C,.5 alkenyl va C,¢ alkynyl. C4c phan tir thé thich hop khéc
bao gdm mdi phin tir thé aryl néu trén dugc gén véi nguyén tir trén vong bing lién két

alkylen c6 1-4 nguyén tir cacbon.

Hai phén tir thé & hai nguyén tir lién ké ctia vong aryl hoic heteroaryl c6 thé tiy y
dugc thay bang phén tir thé c6 cong thirc -T-C(0)-(CHy),-U-, trong d6 T va U doc 14p 1a -
NH-, -O-, -CH,- hoic lién két don, va q 12 sé nguyén nim trong khoang tir 0 dén 2. Theo
cach khac, hai phan tir thé & hai nguyén tir lién k& ciia vong aryl hodc heteroaryl c6 thé
tly y dugc thay bang phan tir thé c6 cong thirc -A-(CH,),-B-, trong d6 A va B doc 1ap 1a -
CH,-, -O-, -NH-, -S-, -S(O)-, -S(O),-, -S(O),NR’- hodc lién két don, var 1a sb nguyén
nim trong khoang tir 1 dén 3. Mot trong s6 cac lién két don ctia vong méi thu dugce c6 thé
tiy v dugc thay bang lién két dbi. Theo cach khac, hai phin tir thé & hai nguyén tir lién ké
ctia vong aryl hodc heteroaryl c6 thé tiy ¥ dugc thay bang phan tir thé ¢ cong thic -
(CH,)s-X-(CH,);-, trong d6 s va t doc lap 1a sb nguyén nam trong khoang tir 0 dén 3, vaX
1a -O-, -NR’-, -S-, -S(0)-, -S(O),-, hodc -S(O),NR’-. Phin tir thé R’ trong -NR’- va -
S(0),NR’- dugc chon tir hydro hodic C;-¢ alkyl khéng dugc thé.

Thuét ngir “di nguyén t” dugc ding trong ban mé ta @ chi oxy (0), nito (N), luu
huynh (S) va silic (Si).

Thuat ngit “mubi duoc dung” dugc ding trong ban md ta dé chi mudi cta hoat
chit dugc diéu ché tir axit hodc bazo tuong dbi khong ddc, phu thudc vao ph?m tir thé cu
thé, c6 trong hop chét theo sang ché. Khi hop chit theo sang ché c6 tinh axit, mubi cong
hop bazo ¢6 thé duge didu ché bing cach cho hop chit nay & dang trung tinh tiép xic véi

lliqng vira du cta bazo mong mudn, tinh khiét hodc trong dung méi tro thich hgp. Vi du
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v& mubi thu duge tir bazo vo co duge dung bao gdm nhdm, amoni, canxi, ddng, sét (III),
sét (II), lithi, magie, mangan (IIT), mangan (II), kali, natri, kém va kim loai tuong tu.
Mubi thu dugce tir bazo hitu co duge dung bao gém mudi ciia amin bac mdt, bac hai va
bac ba, bao gém amin dugc thé, amin mach vong, amin c6 trong ty nhién va amin tuong
tu,  nhu arginin, betain, cafein, cholin, N,N’-dibenzyletylendiamin, dietylamin, 2-
dietylaminoetanol, 2-dimetylaminoetanol, etanolamin, etylendiamin, N-etylmorpholin,
N-etylpiperidin, glucamin, glucosamin, histidin, hydrabamin, isopropylamin, lysin,
metyiglucamin, morpholin, piperazin, piperidin, nhya polyamin, procain, purin,
theobromin, trietylamin, trimetylamin, tripropylamin, trometamin va amin tuong tu. Khi
hop chét theo sang ché c6 tinh bazo, mudi cong hop axit ¢6 thé dugc didu ché bang cich
cho hop chit nay & dang trung tinh tiép xic véi lugng vira di clia axit mong mudn, tinh
khiét hodc trong dung méi tro thich hop. Vi du vé mubi cong hop axit dugc dung bao
gE“)m mudi thu dugce tir axit vo co, nhu axit hydrochloric, axit hydrobromic, axit nitric,
axit carbonic, axit monohydrocarbonic, axit phosphoric, axit monohydrophosphoric, axit
dihydrophosphoric, axit sulfuric, axit monohydrosulfuric, axit hydriodic, hodc axit
phosphoro va axit tuong tu, cling nhu mudi thu duge tir axit hiru co tuong d6i khong doc,
nhu axit axetic, axit propionic, axit isobutyric, axit malonic, axit benzoic, axit suxcinic,
axit suberic, axit fumaric, axit mandelic, axit phtalic, axit benzensulfonic, axit p-
tolylsulfonic, axit xitric, axit tartaric, axit metansulfonic, va axit tuong tu. Mudi dugc
dung ciing bao gdm mudi cta axit amin, nhu arginat va mudi twong tu, va mudi cla axit
hiru co, nhu axit glucuronic hodc galactunoric va axit twong tu (vi du, xem Berge, S.M, et
al, “Pharmaceutical Salts”, J. Pharm. Sci, 66:1-19 (1977)). Mot s6 hop chit theo sang
ché ¢6 ca tinh axit 14n tinh bazo cho phép hop chéit nay c6 thé dugc bién dbi thanh mubi

cong hop bazo hoic mudi cong hop axit.

Dang trung tinh ctia hop chit c6 thé duoc tai tao bang cach cho mudi tiép xuc VOi
v6i bazo hodc axit va phan 1ap hop chit gbc theo phuong phap thong thudng. Dang gbc
cua hgp chét khac biét so v6i nhiéu dang mudi & mot sd dic tinh vat 1y, nhu d6 hoa tan
trong dung méi phan cuc, hoic néu khong mubi twong duong véi dang gdc clia hop chét

cho muc dich theo sang ché.

Ngoai dang mudi, sang ché dé cap dén hop chét & dang tién dugc chét. Tién dugc

chét cia hop chét theo sang ché 1a hop chit d& dang trai qua cac bién dbi héa hoc trong
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cac diéu kién sinh 1y dé tao ra hop chét theo sang ché. Ngoai ra, tién dugc chét c6 thé
duoc bién dbi thanh cac hop chét theo sang ché bang cac phuong phap hoa hoc hoic sinh
héa trong mdi trudng ex vivo. Vi du, tién duoc chit c6 thé dugc chuyén hoa tir tir thanh
hop chét theo sang ché khi dugc dit trong hé diéu tri qua da chira enzym thich hop hodc

chét phan g héa hoc.

Mot sb hop chit theo sang ché c6 thé ton tai & dang phi solvat ciing nhu dang
solvat, bao gdm dang hydrat. Nhin chung, dang solvat twong dwong vé6i dang phi solvat
va nim trong pham vi clia sing ché sang ché. Mdt sd hop chit theo sang ché c6 thé ton
tai & nhiéu dang tinh thé hodic vo dinh hinh. Nhin chung, toan bd cac dang vét ly tuong

duong véi muc dich sir dung cla sang ché va nam trong pham vi cua sang che.

Mot sb hop chét theo sang ché c6 nguyén tir cacbon bét d6i (tAm hoat quang) hozc
lién két doi; raxemat, chit ddng phin khong dbi quang, chit ddng phan hinh hoc, chit
dbng phén vi tri va chat ddng phan don (vi du chit ddng plidn dbi anh don 1&) va nim
trong pham vi ctia sang ché. Khi héa 14p thé duoc thé hién, c6 nghia 1a hop chét & @6 mot
trong s6 cac chit déng phan xuét hién va khong chira chit dong phan khac. Thuét ngit
“khong chira chit ddng phan khac” c6 nghia 13 ty 1¢ giita hai chét déng phan it nhit bang
80/20, t6t hon nira néu bz"mg 90/10, hodc 95/5 hodc cao hon. Theo mot sb phuong éan, mot

trong sb cac chit ddng phan s& c6 mit & lugng it nhét bang 99%.

Céc hop chét theo sang ché ciing c6 thé chira cac dong vi khong tu nhién & mot
hozc nhiéu nguyén tir tao ra hop chit nay. Ty 1é phan trim clia ddng vi khong tu nhién c6
thé dugc xac dinh 12 ndm trong khoang tir luvong c6 trong tw nhién dén lugng bang 100%
nguyén tir trong cong thirc phan tir xac dinh. Vi du, hop chit c6 thé chira cac dong vi
phéng xa, nhu triti (H), iot-125 (**I) hodc cacbon-14 (**C), hodc ddng vi khong phong
xa, nhu doteri (*H) hoidc cacbon-13 (*C). C4c bién thé ddng vi nay ciling c6 cac tac dung
¢6 loi duge mo ta trong ban mé ta nay. Vi du, cic bién thé déng vi ctia cac hop chit theo
sang ché c6 thé hitu ich 1am dugc chit chudn doanc va/hodc duge chit chuin doan hinh
anh, hodc dugc chét gay ddc té bao/xa tri. Ngoai ra, cac bién thé déng vi clia cac hop chét
theo sang ché c6 thé c6 dic tinh duoc dong hoc va dugc luc hoc thay dbi c6 thé 1am tiang
d6 an toan, kha ning dung nap hodc hicu luc diéu tri. Toan bd céc bién thé dﬁ‘)ng vi cia
cac hop chét theo sang ché, c6 hoat tinh phéng xa hodc khong, nam trong pham vi ctia

sang ché.
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Thuét ngir “dbi tugng bi bénh” hodc “dbi tegng” dugc st dung trong ban mo ta dé
chi nguoi hodc dong vat khong phai 1a ngudi (vi du dong vét cé vu).

9% &k

Thuét ngir “sir dung”, “viéc st dung” va céc thuat ngir tuong tu dugc dung trong
ban mo ta dé chi su tiép xuc cta chét e ché indolamin 2,3-dioxygenaza, dugc phim
chira hgp chét nay, hodc dugc chét chuin doan véi dbi tuong, té bao, mé, co quan, hodc
dich sinh hoc. Trong pham vi té bao, viéc st dung bao gé)m su tiép xuc (vi du in vitro
hodc ex vivo) ctia chit phan tmg véi té bao, ciing nhur su tiép xuc clia chit phan tng véi
dich sinh hoc, trong d6 dich sinh hoc nay tiép xtic voi té bao.

399 <& 199 ¢

Thuat ngir “didu tri”, “viéc diéu tri”, “phuong phap diéu tri” va cac thuat ngi
tuong tu duge ding trong ban md ta ¢ chi bién phap (nhu sir dung chit wrc ché indolamin
2,3-dioxygenaza hodc dugc phém chtra hop chét nay) duoc bt dAu sau khi bénh, rdi loan,
hodc tinh trang bénh ly, hoéc tri¢u ching cta ching, di dugc chuén doan, quan sat duogc,
va céc bién phéap tuong tu dé loai bo, giam thiéu, triét tiéu, giam nhe hodc cai thién, tam
thoi hodc vinh vién, it nhit mét trong cac nguyén nhan giy bénh, rdi loan, hoic tinh trang
bénh ly gy khé chiu cho dbi tugng, hodc it nhit mot trong sb céc tridu ching lién quan
dén bénh, rdi loan, tinh trang bénh 1y gay kho chiu cho d6i tuong. Do d6, viéc diéu tri bao
gém su e ché bénh (vi du 1am nging phét trién hodc tiép tuc phat trién bénh, rdi loan,

tinh trang bénh ly hodc triéu ching 1am sang lién quan).

Thuét ngit “can didu tri” dugc ding trong ban mo ta dé chi phuong 4n chin doan
duoc thuc hién bdi bac si hodc nhan vién y té ma dbi tugng can ¢6 hodc s& co lgi ich tir
viée diéu tri. Phuong 4n chin doan nay dugc thyc hién dya trén nhiéu yéu t6 thudc vé
Iinh vue chuyén mén cta bac si hodc nhan vién y té.

9 e 9% &€

Thuét ngit “phong ngira”, “viéc phong ngira”, “su phong ngira” va cac thuat ngir
turong tr dugc ding trong ban mo ti dé chi bién phap (nhu st dung hop chét trc ché
indolamin 2,3-dioxygenaza hodc dugc phim chira hop chat nay) dugc bét du theo cach
thirc (vi du trude khi khéi phét bénh, rbi loan, tinh trang bénh ly hodc tri€u chimmg cua
chung) dé ngan ngira, ngin chin, (e ché hodc giam thiéu, tam thoi hodc vinh vién, nguy
co ddi tuong phét trién bénh, rdi loan, tinh trang bénh ly hodc tuong tu (nhu dugc xé4c
dinh b&i su ving mit cla cac triéu ching 1dm sang) hoic 1am chim khoi phét ching,
trong pham vi d6i tuong c6 nguy co méc bénh, rbi loan hogc tinh trang bénh Iy cu thé.

Trong mot sb trudng hop, thudt ngir nay cﬁng duoc ding trong ban mé ta dé chi bién
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phap lam cham tién trién bénh, rdi loan hoic tinh trang bénh 1y hoic tc ché tién trién

bénh dén trang thai c6 hai hodc trang thai khong mong mudn khac.

Thuat ngir “can phong ngira” dugc dung trong ban mo ta dé chi phuong 4n chin
doan dugc thuc hién bdi bac si hodc nhan vién y t€ ma d6i tugng can ¢ hodc sé c6 loi ich
tir viéc phong ngtra. Phuong an chan doan nay dugc thuc hién dua trén nhi€u yéu to

thudc v€ linh vic chuyén mon clia béac sT hodc nhéan vién y té.

Thuét ngit “lugng hitu hi¢u” duge dung trong ban mo ta dé chi viéc str dung dugc
chét cho dbi tuong, riéng hodc dudi dang dugce phim va & dang don lidu hodc da liéu, &
lugng c6 thé tao ra tac dung duong tinh ¢6 thé phat hién bit ky dén triéu chiing, d4u hi¢u,
hodc tinh chit bét ky cua bénh, rdi loan, hodc tinh trang bénh 1y khi dugc sir dung cho dbi
lwgng. Luong hitu hiéu c6 thé duoc xac dinh chinh xac bing cach danh gi4 cac tic dung
sinh ly lién quan, va co thé dugc didu chinh két hop véi ché do liéu va chin doan phan
tich tinh trang dbi twong bi bénh, va cac yéu té tuong tw. Vi du, do ndéng do trong huyét
thanh ctia hop chét e ché indolamin 2,3-dioxygenaza (hodc chét chuyén hoéa ciia n6) &
thoi diém cu thé sau khi st dung c6 thé danh gia xem lwong hiru hiéu da duoc sir dung

hay chua.

Thuét ngir “& luong du dé tao ra thay ddi” c6 nghia 1a c6 su khéc biét c6 thé phat
hién giita mtrc do cua tiéu chudn danh gia do dugc trude (vi du mirc do duong nén) va
sau khi sir dung lidu phéap cu thé. Tiéu chuin danh gia gdm thong s6 khach quan bat ky
(vi du ndng @6 trong huyét thanh) hodc théng sd chit quan (vi du cim nhén cla d6i

tuong).

Thuat ngit “phén tir nhd” dwoc ding trong ban mo ta dé chi hop chét c6 khbi
lugng phéin tr nho hon khoang 10kDa, nho hon khoang 2kDa, hodc nhé hon khoang
1kDa. Phan tir nhé bao gdm, nhung khong chi gi6i han & phén tir v6 co, phan ti hitu co,
phén tir hitu co chira thanh phan vo co, phan tir chira nguyén tir ¢6 hoat tinh phong xa, va
phén tir tdng hop. V& mit diu tri, phan tir nhé c6 thé d& thAm vao té bao, it bi phan hiy,
va it gay d4p tng mién dich hon phén tir 16n.

Thuét ngit “hop chét tc ché indolamin 2,3-dioxygenaza”, “hop chét phong bé
indolamin 2,3-dioxygenaza” va thudt ngit tuong ty dugc dung trong ban md ta dé chi
dugc chét c6 kha ning trc ché hoat tinh ciia indolamin 2,3-dioxygenaza, nho d6 ngan

ngira tinh trang wrc ché mién dich qua trung gian indolamin 2,3-dioxygenaza. Hop chét tc
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ché indolamin 2,3-dioxygenaza c6 thé 1a hop chét e ché indolamin 2,3-dioxygenaza
canh tranh, khong canh tranh, hodc khong thuan nghich. “Hgp chét rc ché indolamin 2,3-
dioxygenaza canh tranh” 12 hop chét rc ché thusn nghich hoat tinh enzym indolamin 2,3-
dioxygenaza & vi tri xtic tac; “hop chat &c ché indolamin 2,3-dioxygenaza khong canh
tranh” 13 hop chét trc ché thuan nghich hoat tinh enzym indolamin 2,3-dioxygenaza & vi
tri khong xuc tac; va “hop chét tc ché indolamin 2,3-dioxygenaza khong thuan nghich”
12 hop chét loai bo khong thuan nghich hoat tinh enzym indolamin 2,3-dioxygenaza bang
cach tao ra lién két cong hoa tri (hodc trc ché én dinh hoat tinh enzym) véi enzym. Mot
s6 hop chét trc ché indolamin 2,3-dioxygenaza c6 ban trén thi trudng (vi du 5-Br-4-Cl-
indoxyl 1,3-diaxetat va 1-metyl-DL-tryptophan (1 MT); déu do Sigma -Aldrich, St.
Louis, MO san xuét) va c6 thé duoc st dung 1am “hop chét trung gian” hodc “chét ddi
chiéu”.

Thuét ngit “phdi tir* duoc ding trong ban mo ta dé chi peptit, polypeptit, phan ti
gin két voi mang hoic lién két v6i mang, hodc phirc hop ctia chiing, déng vai trod 1a chét
chit van hodc chét déi khang thu thé. Phéi tir bao gdm phdi tir tu nhién va phdi tir tong
hop, vi du xytokin, bién thé xytokin, chat trong tur xytokin, protein cai bién, va ché phim
- gén két c6 ngué‘)n» gbc tir khang thé, ciing nhu phéan tir nho. Thuit nglt nay ciing bao g6m
duoc chéit khong phai 12 chit cht van hodc chét dbi khang, nhung c6 thé gén két vai thu
thé nhung khong anh huéng dang ké dén dic tinh sinh hoc ciia né, vi du truyén tin hiéu
hodc bam dinh. Hon nira, thudt ngir nay bao gdm phéi tir gin két v6i mang dugc bién d6i
bing phuong phap héa hoc hodic phuong phap tai td hop, thanh bién thé hoa tan cia phdi
tr gén két vai mang. Phéi tir hodc thu thé ¢ thé nim trong ndi bao, tic la cd thé ndm
trong bao turong, nhan, hodc madt s6 khoang ndi bao khéc. Phurc hgp cua phéi tr va thu thé
duoc goi 1a “phirc hgp phéi ttr-thy thé”. |

Thuét ngit “hop chét &rc ché” va “chét dbi khang”, hoic “chat hoat hoa” va “chét
chi vin” dugce ding trong ban mé ta dé chi phéan tir trc ché hodc hoat héa twong tmg, vi
du @& hoat hoa phdi tir, thu thé, dong yéu t5, gen, té bao, mé, hoic co quan. Hop chét trc
ché 13 phan tir 1am giam, phong bé, ngin ngira, 1am chdm hoat héa, bét hoat, gy té liét,
hodc diéu hoa giam biéu hién, vi du gen, protein, phéi tir, thu thé, hoic té bao. Chét hoat
hoa 1a phan tir lam ting, hoat hoa, thuc ddy, ting cuong hoat héa, ting nhay cam, hodc

diéu hoa ting biéu hién, vi du gen, protein, phéi tir, thu thé, hodc té bao. Hop chét tc ché
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cling c¢6 thé 12 phéan tir 1am giam, phong bé, hodc bét hoat hoat tinh cdu thanh. “Chét cha
van” 12 phén tir trong tic véi dich dé 1am ting hoat hoa dich. “Chét d6i khang” 1a phan tir
¢6 tac dung nguoc vai tic dung ciia chat chi van. Chét d6i khang ngin ngira, 1am giam,
trc ché, hodc trung hoa hoat tinh cia chét chii van, va chit dbi khéng ciing c6 thé ngin
ngtra, irc ché, hodc 1am giam hoat tinh cAu thanh cua dich, vi du thu thé dich, ngay ca khi
khong ¢o chét cha véan dugc x4c dinh.

9% <6

Thuét ngir “diéu hoa”, “su diéu hoa” va cac thuit ngir twong tu dugc ding trong
ban mo ta d& chi kha ning cta phan tir (vi du chit hoat héa hodc hop chit e ché) dé lam
tang hodc giam chirc nang hodc hoat tinh cua indolamin 2,3-dioxygenaza, truc tiép hoic
gian tiép. Chét diéu hoa co thé tac dung riéng, hodc sir dung dong yéu td, vi du protein,
ion kim loai, hodc phén tir nhd. Vi du v& chét didu hoa bao gdm hop chit phan tir nhé va
cac phan tir hitu co sinh hoc khac. Mot s thu vién hop chét phén tir nhd (vi du thu vién
t6 hop) c6 ban trén thi trudng va c6 thé dong vai tro 1 diém khoi diu dé xéac dinh chit
diéu hoa. Nguoi c6 hidu biét trung binh trong linh vuc ndy ¢6 thé phat trién mot hodc
nhidu thtr nghiém (vi du thir nghiém sinh hoéa hoic thir nghiém té bao) trong d6 thu vién
hop chét ndy c6 thé duoc sang loc d& x4c dinh mot hoic nhiéu hgp chit c6 ¢ dic tinh
mong mudn; sau d6 ngudi ¢ hiéu biét trung binh trong linh virc ndy c6 thé t6i wu hoa
mot hodc nhidu hop chit nay bang cach tdng hop va danh gia chét trong tw va din xuét
cua n6. Cac nghién ciru mo hinh tdng hop va/hodc phan tir ciing ¢6 thé dugc sir dung dé
xac dinh chét hoat hoa.

Thuét ngit “hoat tinh ciia phan ti” dugc ding trong ban mé ta dé chi su gin két
ctuia phan t véi phéi t&r hodc thu thé; hoat tinh xtic tic; hoat tinh kich thich biéu hién gen
hodc truyén tin hiéu t& bao, biét hoa, hoic trudng thanh; hoat tinh khang nguyén; hoat
tinh diéu hoa ciia cac phéan tir khac; va cac hoat tinh twong tu. Thuit ngit “hoat tinh ting
sinh” bao gbém hoat tinh ting cudng, cin thiét cho hoic lién quan dic hiéu véi phéan chia
té bao binh thudng, ciing nhu bénh ung thu, khéi u, chimg loan san, chuyén gen té bao, di
cdn, va tao mach.

Thuat ngir “tuong duwong”, “hoat tinh twong duong”, “hoat tinh trong duong voi”,
“tac dung tuong duong”, “tdc dung tuong duong véi” va cac thudt nglt tuong tu 1a cac
thuat ngir c6 thé dinh lugng va/hodc dinh tinh. Noi dung ciia cdc thuat ngit ngdy thudng

phu thudc vao pham vi chung dugc st dung. Vi du, hai duge chét déu hoat héa thu thé c6
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thé dugc xem 1 ¢6 tac dung tuong dwong theo quan diém dinh tinh, nhung hai hoat chit
ndy c6 thé duge xem 1a khong c6 tic dung tuong duong theo quan diém dinh lugng khi
mdt duoc chét chi ¢6 hoat tinh bing 20% hoat tinh cta duoc chét con lai nhu duge xac
dinh trong thir nghiém da dugc chip nhan (vi du thir nghiém dap tng lidu) hosic md hinh
dong vat da dugc chép nhén. Khi so sanh mét két qua véi mot két qua khac (vi du mot
két qua véi chudn d6i chiéu), thuat ngir “twong duong” thudng c6 nghia 1a mot két qua
khac biét so v6i chuin déi chiéu nhd hon 35%, nhd hon 30%, nhé hon 25%, nhé hon
20%, nho hon 15%, nhd hon 10%, nhé hon 7%, nhé hon 5%, nhé hon 4%, nhé hon 3%,
nhé hon 2%, hodc nhd hon 1%. Theo phuong 4n cu thé, mot két qua 1a twong duong to
chudn déi chiéu khi két qua nay khac biét nhé hon 15%, nhé hon 10%, hoic nhd hon 5%
so v6i chuén dbi chiéu. Vi du, nhung khong chi gidi han, thuat ngit “hoat tinh” hodc “tac
dung” ¢6 thé dugc ding trong ban mo ta dé chi hidu Iuc, d6 dn dinh, do hoa tan, hodc kha

ning sinh mién dich.

Thuit ngit “gin nhu tinh khiét” duoc dﬁng trong ban mé ta d& chi thanh phan
chiém 16n hon khoang 50% tbng thanh phan ciia ché phim, va thudong 16n hdn khoang
60% tdng thanh phan polypeptit. Cu thé hon, thuat ngit “gin nhu tinh khiét” dugc ding
trong ban mo ta dé chi ché phim trong do it nhét 75%, it nhat 85%, it nhét 90% hoic cao
hon 12 thanh phin quan tdm so véi tong ché pham. Trong mot s6 truomg hop, polypeptit

s& chiém 16n hon khoang 90%, hodc 16n hon khoang 95% tng thanh phan ciia ché phim.

Thuat ngit “gin két dic hiéu” hoic “gin két chon loc” lién quan dén phéi ti/thu
thé, khang thé/khang nguyén, hoic cip gin két khac dugc ding trong ban mo ta dé chi
phan tmg gin két quyét dinh sy c6 mit cia protein trong hdn hop khong ddng nhit cia
cac protein va cic chét sinh hoc khac. Do dé, trong cac diéu kién cu thé, phéi tr dac hi€u
gin két v6i thu thé cu thé va gin nhu khong gin két véi cac protein con lai c6 trong mau.
Khang. thé, hoic ché phim gin két c6 ngudn gdc tir vi tri gin két khang nguyén clia
khang thé, phuong phap duoc thiét ké gin két voi khang nguyén ctia no, hogic bién thé
hodc protein cai bién cta né, véi 4i luc it nhét 16n hon 2 14n, it nhét 16n hon 10 1n, it nhét
16n hon 20 14n, hodc it nhat 16n hon 100 14n hat tinh véi khéng thé khac bit ky, hoic ché
phim gin két thu dugc tir d6. Theo phurong an cy thé, khang thé s& c6 ai luc 16n hon
khoang 10° L/mol, nhu dugc x4c dinh bang phan tich Scatchard (Munsen, et al, 1980
Analyt. Biochem. 107:220-239).
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Thuét ngit “dap tmg cua té bao, md, co quan, hoic sinh vat” bao gbdm thay dbi vé
dic tinh sinh héa hodc sinh ly, vi du néng d6, mat do, do bam dinh hodc di chuyén trong
khoang sinh hoc, tbc d6 biéu hién gen, hodc trang thai biét hoa, trong d6 thay dbi
naytuong quan voi hoat hoa, kich thich, hodc diéu tri, hodc co ché bén trong, nhu lap
trinh di truyén. Theo mot s& phuong 4n, thuét ngit “hoat hoa”, “kich thich” va céc thuat
ngit tuong tu duge dung trong ban mo ta d8 chi hoat héa té bao nhu duoc didu hoa bing
cac co ché bén trong, ciing nhu yéu t6 bén ngoai hodc yéu t6 mdi trudng; trong khi d6
thuét ngit “tc ché”, “didu hoa giam biéu hién” va céc thuat ngit twong ty dugc dung trong
ban md ta dé chi tic dung nguoc lai.

% &<

Thuat ngit “polypeptit”, “peptit”, va “protein” dugc dung trong ban mod ta dé chi
dang polyme ctia axit amin c6 chiéu dai bét ky, c6 thé bao gém axit amin dugc ma héa di
truyén va axit amin khong dugc ma héa di truyén, axit amin dugc tao dan xuét hodc cai
bién hoa hoc hodc sinh hda, va polypeptit c6 khung polypeptit dugc cai bién. Thuat ngit
ndy bao gbém protein dung hop bao gém, nhung khong chi giéi han & protein dung hop
chira trinh tu axit amin khong twong ddng, protein dung hop chira trinh tu chi huy twong
ddng va khong twong ddng, chira hodc khong chira gbc methionin & dau tin cing N;

protein dugc danh diu mién dich; va cac chét tuong tu.

Thuét ngir “bién thé” va “thé twong déng” dugc ding trong bin mo ta dé chi trinh
tu axit amin hodc trinh tir ADN twong g tuong ddng véi trinh tir axit amin hoc trinh ty
axit nucleic d8i chiéu. Thuét ngit ndy bao gdm bién thé ¢ trong tw nhién va bién thé
khong c6 trong tur nhién. Bién thé c6 trong tur nhién bao gbm thé trong ddng (polypeptit
va axit nucleic trong tng khac biét vé trinh tu axit amin hojc trinh tu nucleotit so véi
mdt loai khac), va bién thé alen (polypeptit va axit nucleic tuong (mg khéc biét vé trinh tur
axit amin hodc trinh tu nucleotit so véi mdt ca thé khac trong cung mdt loai). Do do, bién
thé va thé twong ddng bao gdm trinh twy ADN c6 trong tu nhién va proten ma héa béi
ADN nay va dang dong phan cua chiing, cling nhu bién thé ghép ndi cia protein hodc
gen. Thuét ngir ndy ciing bao gdm trinh t axit nucleic khac biét vé mot hoic nhiéu bazo
so vai trinh tr ADN khong c6 trong tu nhién nhung van dich ma thanh trinh ty axit amin
tuong Ung va4i protein khong co6 trong tu nhién do su thodi hoa ciia ma di truyén. Bién thé
khong c6 trong tur nhién va thé trong ddng bao gdm polypeptit va axit nucleic twong tmg

chira thay dbi vé trinh tu axit amin hoic trinh tu nucleotit, trong do thay ddi vé trinh tu
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thudong dugc thiét ké nhan tao (vi du protein ci bién); vi du thay d6i duoc tao ra trong
phong thi nghiém béi ngudi. Do do, bién thé khong c6 trong tu nhién va thé tuong dong
ciing ¢6 thé duoc ding trong ban mo ta dé chi bién thé khéc biét so v&i trinh tur c6 trong
tur nhién bdi mdt hodc nhiéu géc thay thé bao tha va/hodc trinh tu danh dAu va/hodc thé
tiép hop.

Thué4t ngit “protein cai bién” dugc ding trong ban md ta dé chi protein dot bién tai
t6 hop. Cac protein ndy thuong mang mot hodc nhiéu gbc thay thé axit amin va c6 ngudn
gbc tir gen tach dong di dugc dot bién diém c6 dinh huéng hodc dot bién ngiu nhién,
hodc gen dugc diéu ché hoan toan.

99 <C.

Thuét ngir “ADN”, “axit nucleic”, “phén tir axit nucleic”, “polynucleotit” va cac
thuét ngit trong ty dugc dung trong ban mo ta dé chi dang polyme ctia nucleotit c6 chiéu
dai bét ky, deoxyribonucleotit hodc ribonucleotit, hodc chét twong tu cua ching. Vi du
khong giéi han vé polynucleotit bao gbm axit nucleic mach thing va mach vong, ARN
thong tin, ADN bd sung, polynucleotit tai t6 hop, vecto, mau do, doan mdi va céc ca chit

tuong tu.
Indolamin 2,3-dioxygenaza

Nhu néu trén, indolamin 2,3-dioxygenaza 1a enzym diéu hoa mién dich thudng
duge biéu hién trong té bao khbi u va t& bao mién dich hoat hoa. Indolamin 2,3-
dioxygenaza 12 mot trong sb cac hop chét kiém soat dap tng mién dich tham gia vao viéc
di chuyén mién dich khéi u; do d6 hop chét e ché indolamin 2,3-dioxygenaza pha v co

ché khéi u 14n tranh hé mién dich binh thudng cta co thé.

Indolamin 2,3-dioxygenaza diéu hoa giam dap tmg mién dich qua trung gian oxy
hoa tryptophan. Didu nay din dén tc ché hoat hoa té bao T va cam tmg gy chét té bao T
theo chuong trinh, tao ra méi trudng trong dé cac lympho bao T gy doc té bao dic hiéu
khdi u bi bat hoat chtrc ning hodc khong thé tin cong té bao ung thu cta dbi tugng. Do
d6, cin c6 dugc chit ngin ngira phan gidi tryptophan bang cach rc ché hoat tinh
indolamin 2,3-dioxygenaza. Hop chét rc ché indolamin 2,3-dioxygenaza c6 thé dugc sir
dung @3 hoat héa té& bao T, do d6 ting cudng hoat hoa té bao T khi té bao T bi trc ché béi
tinh trang mang thai, tinh trang bénh &4c tinh hodc virut, nhu HIV. Li¢u phap tuc ché
indolamin 2,3-dioxygenaza ciing c6 thé 14 chié'n. lugc didu tri quan trong cho ddi tuong bi

bénh hoic rdi loan tAm than hodc than kinh, nhu bénh trAm cam. Hop chét, ché phém va
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phwong phép theo sang ché dép tmg nhu cdu vé& chat diéu hoa indolamin 2,3-

dioxygenaza.

Qua trinh biéu hién indolamin 2,3-dioxygenaza dugc diéu hoa béi mot loat cac tin
hiéu, do d6 tao ra mot sb co ché tac dung khac nhau. Vi du, indolamin 2,3-dioxygenaza
c¢6 thé duge cam tng boi tc ché ADN metyl transferaza hodc histon deaxetylaza. Qua
trinh truyén tin hiéu NF-kB ciing lién quan dén chic ning indolamin 2,3-dioxygenaza.
Viéc trc ché hoat tinh NF-kB phong bé biéu hién indolamin 2,3-dioxygenaza va tao ra
dap tmg khang khéi u manh phu thudc vao ca té bao T 14n indolamin 2,3-dioxygenaza ;
theo cach khac, su hoat hoa NF-kB (c6 thé bi 4nh hudng bdi cac yéu td khac nhau, nhu
qué trinh truyén tin hiéu interferon-yR1/-yR2 va hoat hoa thu thé twong tur toll) cam tng

biéu hién gen indolamin 2,3-dioxygenaza .

Céac co ché khac tham gia vao qua trinh diéu hoa chirc ning indolamin 2,3-
dioxygenaza. Vi du, hop chét tic ché céc tac nhan oxy héa phan tmg (reactive oxitative
species - ROS) ¢6 thé anh hudng dén d6 on dinh cia indolamin 2,3-dioxygenaza; ham
lwong indolamin 2,3-dioxygenaza c6 thé 1a dugc diéu hoa bang cach tic ché hoic hoat
héa cac qua trinh déu 1am giam va lam ting indolamin 2,3-dioxygenaza; va su hoat héa

interferon-y c6 thé hoat héa cam tng tu phan hiy indolamin 2,3-dioxygenaza.

Céc nghién ciru cho thiy ring qué trinh indolamin 2,3-dioxygenaza dugc hoat hoa
& nhidu bénh ung thu, ca trong té bao khébi u do tin cong truc tiép t& bao T, va té bao
nhan dién khang nguyén trong hach bach huyét thoat ra tir khdi u din dén tinh khang
ngoai vi voi khang nguyén lién quan dén khéi u. Bénh ung thu c6 thé st dung qua trinh
indolamin 2,3-dioxygenaza dé tao kién cho su séng sot, sinh trudng, 14n tranh, va di cin
té bao 4c tinh biéu hién khang nguyén lién quan dén khéi u 1& ra phai dugc nhan dién va
tn cong béi hé mién dich.

Nhu duge thé hién trong sang ché, qua trinh di hoa tryptophan & md khéi u bang
cach han ché téc d6 enzym indolamin 2,3-dioxygenaza tao ra co hoi sir dung hop chit trc
ché indolamin 2,3-dioxygenaza lam liéu phap thay thé hodc bd trg cho liéu phap héa tri
liéu thong thudong. Tuy nhién, mot s6 bénh ung thu c6 kha ning di héa tryptophan nhung
hiu nhu khong biéu hién indolamin 2,3-dioxygenaza. Cac nghién ctru gan diy cho thiy
ring qué trinh enzym thay thé ctia qua trinh di héa tryptophan bao gdm tryptophan-2,3-

dioxygenaza ciing lién quan dén bénh ung thu. Tryptophan-2,3-dioxygenaza, c6 kha ning
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didu hoa ham luong tryptophan toan than & gan, duoc biéu hién manh & mot sd bénh ung
thu va ciing c¢6 kha ning wc ché dap g mién dich khang khéi u (vi du, xem Platten, M.
et al, Cancer Res, 72(21):5435-5440 (Nov. 1, 2012)).

Indolamin 2,3-dioxygenaza duoc bidu hién & nhiéu khdi u va dong té bao khéi u
clia ngudi ciing nhu & t& bao nhan dién khang nguyén ciia vat chii, twong quan véi chuin
doan sai trén 14m sang. Do d6, lidu phap trc ché indolamin 2,3-dioxygenaza c6 thé kéo
dai tudi tho cho ddi tugng bi bénh ung thu véi tinh trang e ché mién dich qua trung gian
indolamin 2,3-dioxygenaza. V& mit so sanh, tryptophan-2,3-dioxygenaza dugc biéu hién
& nhiu khdi u va dong té bao khdi u cia ngudi, va qué trinh biéu hién tryptophan-2,3-
dioxygenaza la rd rang trong u nguyén bao thin kinh dém & ngudi tién trién. Viéc xac
dinh khdi u biéu hién manh indolamin 2,3-dioxygenaza hoic tryptophan-2,3-dioxygenaza
c6 thé cho phép trc ché chon loc hon cdc qua trinh trc ché mién dich diéu hoa bai
tryptophan. Theo céch khéc, hop chit tc ché ca tryptophan-2,3-dioxygenaza 1an
indolamin 2,3-dioxygenaza c6 thé tao ra phwong phap hiéu qua nhét dé ngan ngira khéi u
thoat ra bing cach biéu hién bd trg enzym phan giai tryptophan khéc. Do d6, viéc st
dung hop chit @c ché dic hiéu kép indolamin 2,3-dioxygenaza/tryptophan-2,3-
dioxygenaza hodc ché phim két hop chira cac hop chét trc ché dic hiéu indolamin 2,3-
dioxygenaza va tryptophan-2,3-dioxygenaza co thé tao ra liéu phap thay thé liéu phap
mién dich ung thu dé phong bé tinh trang tc ché mién dich qua trung gian chuyén héa

tryptophan.

Mic di khong can hiéu chinh x4c co ché tic dung ctia hop chét theo sang ché,
nhung hop chit theo sang ché (hodc phan nhoém clia n6) duge tin 1a c6 hoat tinh e ché
indolamin 2,3-dioxygenaza. Theo cach khac, hop chit theo sang ché (hodc phan nhém
clia n6) ¢6 thé trc ché tryptophan-2,3-dioxygenaza. Hop chét (hoic phan nhém cia no)
cling c6 thé co hoat tinh e ché ca tryptophan-2,3-dioxygenaza 1dn indolamin 2,3-
dioxygenaza. Miac di cac hop chét theo sing ché 12 hop chit tc ché indolamin 2,3-
dioxygenaza, can hiéu rang thuat ngit “hop chét @c ché indolamin 2,3-dioxygenaza” bao»
gdm hop chét trc ché tryptophan-2,3-dioxygenaza va hoic indolamin 2,3-dioxygenéza,

va/hodc hop chit irc ché ca tryptophan-2,3-dioxygenaza 14n indolamin 2,3-dioxygenaza.

X4c dinh hop chét &rc ché indolamin 2,3-dioxygenaza c6 dic tinh mong mudn
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Sang ché dé cap dén phuong phép xac dinh hop chét @c ché indolamin 2,3-
dioxygenaza co it nhit mot dic tinh hoic tinh chit diéu tri bénh. Hop chét ttc ché thich
hop c6 thé duoc x4c dinh bang thir nghiém hodc mé hinh d3 dugc chép nhan dugc mo ta

theo sang ché.

Sau khi xé4c dinh, hop chét trc ché thich hop ¢ thé tiép tuc dugc danh gia bang
cach st dung céac k¥ thuit tao ra dit liéu lién quan dén dic tinh cta hop chét e ché (vi du
cac thong sb dugc dong hoc, phuong phap xac dinh d9 hoa tan hodc 4o dn dinh). Viéc so
sanh hop chét trc ché thich hop véi chudn dbi chiéu (c6 thé 1a “cac hop chét wc ché hidu
qué nhét hién nay”) 12 phuong phap danh gia chinh x4c céc hop chét nay.

Hop chét theo sang ché

Sang ché @& cap dén hop chit co cong thirc (I):

@)

hodc mudi duge dung, hydrat hodc solvat ctia né, trong d6 chi s6 dudi n bang 1
‘hodc 0; chi sb dudi p béng 1 hodc 0; vong A 1a phenyl, heteroaryl 5 hodc 6 canh, hoac Cs.
; xycloalkyl; Z 1a O; B 1a N, C(OR*), hodc C(R*); mdi X doc 1ap 1a NR™, O, CHR’,
C(0), hodc CH(OR>®); Q 1a N, C(CN) or CR®; D 1a lién két, O, C(R%),, hoic NR*; E 1a
heteroaryl lién hgp hai vong 9 hodc 10 canh tiy y dugc thé; R' va R2 doc 1ap 1a hydro,
halogen, C;-C,4 haloalkyl, C5-C¢ xycloalkyl, xycloheteroalkyl ¢6 3 dén 6 canh, phenyl tiy
y duogc thé, heteroaryl tily ¥ duoc thé, C,-C, alkyl tuy ¥ duoc thé, C;-C, alkoxy, CN,
S0,NH,, NHSO,CH;, NHSO,CF;, OCF;, SO,CHj, SO,CF3, hoic CONH,, va khi R va
R? 1a cac dinh lién k& trén vong phenyl thi ching c6 thé duge lién két voi nhau dé tao
thanh xycloheteroaryl 5 hodc 6 canh c¢6 mot hodc hai dinh trén vong doc 14p dugc chon tir
O, N va S, trong d6 vong xycloheteroalkyl nay tuy y dugc thé bang mot dén ba phén tir
thé dugc chon tir flo va C;-C; alkyl; R, R* va R* doc lap 1a hydro, C,-Cy alkyl tly ¥
dugc thé, C,-Cg alkenyl tity ¥ dugc thé, C,-Cg alkynyl tity y dugc thé, C;-Cg haloalkyl tiry
y dugc thé, C;-Cg xycloalkyl-Ci-C4 alkyl tuy y duoc thé, aryl-C1-C6 alkyl tiy y duoc
thé, flo, OH, CN, CO2H, C(O)NH,, N(R®),, -0-C;-Cs alkyl tity ¥ dugc thé, -(CR’R),-
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OH, -(CR°R®),-CO2H, -(CR’R’),,C(O)NH,, -(CR’R’),-C(O)NHR’, -(CR’R’)N(R’),, -
NH(CR’R®),,CO,H hoic -NH(CR’R?),,.C(O)NH,; mbi R* doc 1ap 1a H, F, OH, hogc Cl-
C6 alkyl tiy ¥ dugc thé; mdi R*® doc 1ap 1a H, hoic C;-Cg alkyl tily y duge thé; R 1a H,
OH, F, C;-Cs alkyl tiy y dugc thé, -0-C;-Cs alkyl tity ¥ duge thé, hogc -N(R™),; va mdi
m doc 1dp 1a 1, 2, hodc 3.

Theo mdt sé phuong an, Q 1a C(CN) hozc CRE.

Theo mot sb phuong 4n, sang ché dé cap dén hop chét c6 cong thire (1a) hodc (Ib):

R! R

( >/ ; < >/R2
R? R4
RS (7%, )
p B E p B

(Ia) nZ (Ib)
trong do mdi chi s§ dudi, nhém thé thé hién bﬁng ky hi€u chit céi, va Rl, R%, R3,
R* va R® dugc dinh nghia nhu trong hop chét ¢6 cong thic (I).

Theo céc phuong 4n khéac, sdng ché dé cap dén hop chét c6 cong thirc (Ic):

R1
\~_R?
[
R3 R* 1
£ R6 (X, =J
'0-X " B NH
nZz (Ie)

trong d6 J' 1a CH, N hoic tly ¥ 1a C(R?) khi R? duoc gin vao dinh J ! va mbi chi
s6 dudi, nhom thé thé hién béng ky hi€u chir céi, va Rl, RZ, R®, R*vaRr® duoc dinh nghia
nhu trong hop chét c6 cong thirc (I).

Theo mét s6 phuong 4n, séng ché @ cap dén hop chit c6 cong thic (Icl), (Ic2),
(Ic3), (Ic4), (Ic5) va (Ic6):

R! R! R!
CF e O oo CF
)@B)%( =J1 >CM )y —J1 >®BA$7/ —J1
(Iel) (Ic2) (Ic3)
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R1
R2
/
= SR CJ T g SO e /J’
p B)gr

(Ic4) (Ic5) (Ic6)

trong d6 J' 1a CH, N hoic tiy ¥ 14 C(R?) khi R? duoc gén vao dinh J', va mbi chi
s du6i, nhom thé thé hién bang ky hiéu chir cai, va R', R?, R’, R*, R* va R® dugc dinh
nghia nhu trong hop chat c6 cong thirc (I).

Theo céc phuong 4n khéc, sang ché d& cap dén hop chét c6 cong thirc (Id):

R3aR3 Cﬂ

trong d6 J' 1a CH, N hoic tiy y 13 C(R?) khi R* dugc gin vao dinh J*, mbi chi sb
dudi, nhém thé thé hién bang ky hiéu chir cai, va R, R%, R’, R* va R® dugc dinh nghia

(Id)

nhu trong hop chét c6 cong thire (I).

Theo mdt sé phuong 4n, sang ché d& cap dén hop chét c6 cong thirc (Id1), (Id2),
(Id3) va (1d4):

R! R

R2 R2
3aR3 / K 3aR3 / K
RS 3 [H Y=Y RS 8 [H =
E NH E— NH
z z
(Id1) (1d2)

(1d3) | (1d4)
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trong d6 mdi hop chit c6 cong thire (Id1) va (Id2) khong chira céc chat ddng phan
khéc & cac tAm bat dbi duoc thé hién. P6i vai mdi hop chét co cong thirc (Id3) va (1d4),
R va R" doc 1ap 1a hydro, halogen, C;-Cy4 haloalkyl, C3-Cg xycloalkyl, xycloheteroalkyl
c6 3 dén 6 canh, phenyl tily ¥ duogc thé, heteroaryl tiy ¥ duge thé, C,-Cy alkyl tity v dugc
thé, C;-C, alkoxy, CN, SO,NH,, NHSO,CH;, NHSO,CF;, OCF;, SO,CH;, SO,CF3, hoic
CONH,, va khi R' va R? 14 c4c dinh lién k& trén vong phenyl thi ching c6 thé dugc lién
két v6i nhau dé tao thanh xycloheteroaryl 5 hodc 6 canh c6 mot hodc hai dinh trén vong
doc 1ap dugc chon tir O, N va S, trong d6 vong xycloheteroalkyl nay tity ¥ dugc thé bing
mot dén ba phin tir thé duge chon tir flo va C;-C; alkyl. P6i véi mbi hop chét c6 cong
thire (Id1), (Id2), (Id3) va (Id4), cac nhém thé thé hién bing ky hiéu chir cai con lai, va J',
R!, R% R®, R* va R® dugc dinh nghia nhu trong hop chét c6 cong thie (Id).

Theo cac phuong an khéc, sang ché dé cap dén hop chét c6 cong thuc (Ie):

R1
RS R3a RH —
EmNH
z (Ie)

trong d6 céc nhém thé thé hién bang ky hiéu chit cai, va R, R%, R, R va R® dugc

dinh nghia nhu trong hop chét ¢ cong thirc (I).

Theo mét s6 phuong 4n, sang ché @ cép dén hop chit c6 cong thire (Tel), (Ie2),
(Ie3), (Ie4), (Ie5), (Ie6) va (Ie7): '

1 2 cl 2 R1 2
R R R
R3aR3 / o] R3aR3 / 5 R32 CH / >
RO _[H ¥ R H Y= RS H )7~
E— NH E NH E NH
0 o o
(Iel) (1e2) (Ie3)
R R R
2y @ 2 Q
H R® Q‘R HR TR H R
E NH £ NH E NH
0 0 o
(Ied) (1e5) (1e6)
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Cl

H —H Q
“, R2
AT

(0]
(1e7).

Dbi v6i mdi hop chét ¢ cong thirc (Iel), (Ied), (Ie5), (Ie6) va (Ie7), khong chira
cac chit ddng phan khac & mdi tAm bit ddi dugc thé hién. Theo mot s6 phuwong 4n, sang
ché @& cap dén hop chét c6 cong thirc (Ie4), trong d6 R'1a CL, F, phenyl tuy ¥ dugc thé,
hozic CN. Theo mdt s phuong 4n, sang ché dé cap dén hop chét c6 cong thire (Ie6), trong
d6 R' 1a CL F, phenyl tuy ¥ dugc thé, hoic CN; va R* 1a H hoic F. Theo mét s6 phuong
an, sang ché d& cap dén hop chét c6 cong thirc (Ie6), trong d6 R' 12 Cl. Theo mét sb
phuong 4n khéc, sang ché dé cip dén hop chét c6 cong thire (Ie6), trong d6 R'1a ClL; va
R? 1a CH;. Khi khéng duge dinh nghia cu thé, cac nhom thé thé hién bang ky hiéu chir cai
con lai, va R, R2, R, R¥vaR® dugc dinh nghia nhu trong hgp chét c6 cong thtc (I).

Theo cac phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (If) hosic
(Ig):

1) (Ig)
mdi hop chét nay khong chira cac chit ddng phan khic & mét trong ba tim bat ddi

dugc thé hién, va R? va R’ dugc dinh nghia nhu trong hop chét c6 cong thir D.

Theo mdt s6 phuong 4n, sang ché dé cap dén hop chit bat ky duoc thé hién trén
Fig.1A-1L.

Theo mot sb phuong 4n khac, sang ché dé cap dén hop chét bat ky dugc thé hién
trén Fig.1A-1L c6 hoat tinh dugce ky hi€u 1a “A” hodc “B”.

Theo mdt sb phuong 4n khac, sang ché dé cap dén hop chét bt ky duoc thé hién
trén Fig.1A-1L c6 hoat tinh dugc ky hi€u 1a “A”.

Phuong phép diéu ché
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Hop chit theo sang ché c6 thé dugc didu ché bing nhidu phwong phap. Céc
phuong phap nay duge md ta trong cic vi du dudi day.

Phuong phap cai bién dé ting cuong dic tinh e ch_é

Thudng c6 loi, va d6i khi bit budc, dé cai thién mot hodc nhiéu dic tinh vat Iy cia
hop chét theo sang ché va/hoic phuong phép sir dung né. Phuong phap cai thién cac dic
tinh vat Iy bao gbm phuong phap 1am ting d6 hoa tan trong nudc, d9 sinh kha dung, thoi
gian ban thai trong huyét thanh, va/hodc thoi gian ban thai diéu tri; va/hodc hoat tinh sinh

hoc diéu hoa.

Céac phuong phép cai bién da biét trong linh vurc nay bao gdm phuong phép gin
PEG, phuong phap dung hop Fc va phuong phép dung hop albumin. Mic du cic dugc
chét phén tir 16n thudong duoc cai bién (vi du polypeptit), nhung gin day cac phuong
phép cai bién nay da dugc ap dung véi cac phéan tir nhd. Vi du, Chiang, M. et al. (J. Am.
Chem. Soc, 136(9):3370-3373 (2014)) @ cép dén chit chu van phan tr nhé cia thy thé
adenosin 2a dugc tiép hop véi ving Fc cia globulin mién dich. Thé tiép hop phan tir nho-
Fc nay van c6 hoat luc ctia thu thé Fc va tuong tac thu thé adenosin 2a va c6 dic tinh cao
hon phan tir nhé chua dugc tiép hop. Phuong phap gin cong hoa tri phan tir PEG vao
dugc chit phan tir nhé cling duge md ta trong tai liéu (Li, W. et al, Progress in Polymer
Science, 38:421-444 (2013).

Str dung trong diéu tri va phong ngira

Sang ché mo ta viéc st dung hop chét wc ché indolamin 2,3-dioxygenaza theo
sang ché trong diéu tri hoic phong ngira nhiéu bénh, réi loan va/hoic tinh trang bénh ly,
va/hodc triéu ching cia ching. Mic di viée st dung cu thé duge mé ta chi tiét dudi day,
nhung can hiéu ring sang ché khong chi gidi han & cac viéc str dung nay. Hon nita, mic
dil cic nhém bénh, rdi loan va tinh trang bénh 1y cu thé dugc d& cap dudi diy, mot s6
bénh, rdi loan va tinh trang bénh 1y c6 thé co thé duge phéan loai vao nhiéu hon mot

nhém, va cac bénh con lai c6 thé dugc phén loai vao nhom bét ky dugc boc 16.
R6i loan lién quan dén ung thu.

Hop chét trc ché indolamin 2,3-dioxygenaza theo sang ché c¢6 thé dugc sir dung dé
diéu tri phong ngira tinh trang hodc rdi loan ting sinh, bao gdm bénh ung thu, vi du bénh
ung thu tr cung, bénh ung thu cb tir cung, bénh ung thu vu, bénh ung thu tuyén tién liét,
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bénh ung thu tinh hoan, bénh ung thu duong ti€u hoéa (vi du bénh ung thu thuc quan,
bénh ung thu hong miéng, bénh ung thu da day, bénh ung thu rudt non hodc bénh ung thu
rudt gia, bénh ung thu dai trang, hodc bénh ung thu tryc trang), bénh ung thu than, bénh
ung thu té bao than, bénh ung thu bang quang, bénh ung thu xuong, bénh ung thu tiy
xuong, bénh ung thu da, bénh ung thu d4u hodc bénh ung thu cd, bénh ung thu gan, bénh
ung thu tii mat, bénh ung thu tim, bénh ung thu phéi, bénh ung thu tuy, bénh ung thu
tuyén nudc bot, bénh ung thu tuyén thu(jrng than, bénh ung thu tuyén giap, bénh ung thu
ndo (vi du bénh u than kinh dém), bénh ung thu hach, bénh ung thu hé than kinh trung
wong va bénh ung thu hé than kinh ngoai vi, va bénh ung thu hé tao mau va bénh ung thu
hé mién dich (vi du bénh ung thu 14 lach hodc bénh ung thu tuyén irc). Sang ché ciing mo
ta phuong phap diéu tri hodc phong ngtra bénh, _réi loan hodc tinh trang bénh ly khéc lién
quan dén ung thu, bao gém khdi u sinh mién dich, khéi u khong sinh mién dich, khéi u
tiém tang, bénh ung thu do virut (vi du bénh ung thu té bao biéu mo, bénh ung thur té bao
n6i md, bénh ung thur bidu mé té bao vay va virut gy bénh u nha), bénh ung thu biéu mo
tuyén, bénh u lympho, bénh ung thu biéu md, bénh ung thu sic t, bénh bach cau, bénh u
tdy, bénh ung thu td chirc lién ké't,‘ bénh ung thu biéu md phoi, bénh ung thu do hda chét,
tinh trang di cin, va tinh trang tao mach. Sang ché ciing md ta phuong phép lam gidm
kha ning dung nap véi té bao khbi u hoic khang nguyén té bio ung thu, vi du bang cach
diéu hoa hoat tinh cua té bao T diéu hoa va/hodc té bao T biéu hién CD8 (vi dy, xem
Ramirez-Montagut et al, Oncogene, 22:3180-3187 (2003); va Sawaya et al, New Engl. J.
Med, 349:1501-1509 (2003)). Theo phuong an cu thé, khéi u hodc bénh ung thu la bénh
ung thu dai trang, bénh ung thu budng trimg, bénh ung thu v, bénh ung thu séc td, bénh
ung thu phéi, u nguyén bao thin kinh dém, hodc bénh bach cau. Thuat ngit “bénh, rdi
loan va tinh trang bénh ly li€én quan dén ung thu” dugc dung trong ban md ta dé chi cac
tinh trang bénh ly lién quan truc tiép hodic gian tiép dén bénh ung thu, va bao gdm tinh
tfang tao mach va tinh trang tién ung thu, nhu chig loan sén.

Sang ché ciing mé ta phuong phép didu tri tinh trang ting sinh, bénh ung thu, khéi
u, hoic tinh trang tién ung thu bing hop chét trc ché indolamin 2,3-dioxygenaza va it
nhét mot dugc chit diéu tri hoic dugc chit chudn doan b sung, dugc mo ta trong sang

4
A

ché.

R6i loan lién quan dén mién dich va viém.

-37-



27075

Thuét ngit “bénh mién dich”, “tinh trang bénh 1y mién dich”, “rdi loan mién dich”,
“bénh viém”, “tinh trang bénh ly viém”, “rbi loan viém” va céac thuft ngit tuong tu dugc
dung trong ban mé ta @& chi tinh trang bénh Iy bét ky lién quan dén viém hozc mién dich
(vi du bénh viém va bénh tu mién). C4c tinh trang bénh 1y nay thuong lién quan chit ché
v6i cac bénh, rdi loan va tinh trang bénh ly khac. Vi duy, thudt ngit “tinh trang bénh ly
mién dich” dugc ding trong ban mé ta dé chi tinh trang bénh Iy ting sinh, nhu bénh ung
thu, khéi u, va tinh trang tao mach; bao gf‘)m bénh 14y nhiém (cép tinh va man tinh), khoi

u, va bénh ung thu khang lai béi hé mién dich.

Vi du khong gidi han v& bénh, rdi loan va tinh trang bénh 1y lién quan dén viém va
mién dich c6 thé dugc didu tri hodc phong ngira bang hop chét va ché phim theo sang
ché bao gém, bénh viém khép (vi du bénh viém khép dang thép), bénh suy than, bénh
lupus, bénh hen, bénh vay nén, bénh viém két trang, bénh viém tuy, bénh di ing, bénh xo
héa, bién chimg phiu thudt (vi du xytokin viém lam l4u lanh vét thuong), bénh thiéu
maéu, va rbi loan gdy dau co khép. Céc bénh va rbi loan khac c¢6 thé 14 lién quan dén bénh
viém mién tinh bao gdm bénh Alzheimer, bénh suy tim sung huyét, bénh dot quy, bénh
hep dong mach chi, bénh xo citng dong mach, chirng lodng xuwong, bénh Parkinson, bénh
lay nhiém, bénh ;/iém rudt (vi du bénh Crohn va bénh viém dai trang), bénh viém da di
tmg tiép xtic va cac bénh cham khac, bénh xo ctng toan than, tinh trang chy ghép va
bénh xo cling réai rac.

Trong sb cac rbi loan khac lién quan dén mién dich, da kiém ching dugc ring lidu
phap tc ché indolamin 2,3-dioxygenaza ciing c6 thé dong vai trd trong dung nap mién

dich va phong ngtra xay thai.

Theo mot sb phuong an, hop chét e ché indolamin 2,3-dioxygenaza theo sang ché
c6 thé duoc két hop v6i duge chit e ché mién dich dé 1am giam sé Iugng té bao tac
dong mién dich.

Mot bénh, réi loan va tinh trang bénh 1y néu trén c6 thé dugc diéu tri hitu hiéu
bing hop chét e ché indolamin 2,3-dioxygenaza theo sang ché (do nhugc diém cia cic
liéu phap hién nay) dugc md ta chi tiét dudi day.

Bénh viém kh6p dang thdp, dic trung boi tinh trang viém man tinh & mang 16t
(mang hoat dich) ctia khdp, anh huéng dén khoang 1% dan s6 Hoa Ky (khoang 2,1 triéu

ngudi). Viée 1am rd thém vai trd cia xytokin, bao gdm TNF-a va IL-1, trong qué trinh
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viém da cho phép phat trién nhom duge chit diéu tri bénh viém khép dang thip thé hé
m6i (DMARD). Dugc chét (mdt s6 tring lip véi dugce chit diéu trj bénh viém khép dang
thdp) bao gébm ENBREL® (etanercept), REMICADE® (infliximab), HUMIRA®
(adalimumab) va KINERET® (anakinra). Mic dit mot s6 dugc chét 1am giam cac tridu
chtmg, ngin ngira tién trién tén thwong khép, va cai thién chirc nang thé chit & mot sb
dbi tugng bi bénh, nhung van cin c6 dugc chét thay thé ¢6 hiéu luc duge cai thién, co

ché tac dung b sung, va c6 it/khéng c6 tac dung khong mong mudn.

Bénh vay nén, 12 bénh v& da man tinh lién quan dén mién dich, 4nh huéng dén hon
4,5 tridu ngudi & Hoa Ky, va 1,5 triéu ngudi trong d6 bi bénh vay nén vira phai dén
nédng.. Hon nita, 10% dbi tugng bi bénh vay nén @3 tién trién thanh bénh viém khop vay
nén, gay tén thuong xuong va md lién két xung quanh khép. Viée hiéu o co ché bénh
sinh ctia bénh vay nén cho phép phat trién dugc chit, vi du hudéng dich hoat tinh cia
lympho bao T va xytokin 13 nguyén nhan gy ra tinh trang viém cta bénh vay nén. Cac
dugc chét nay bao gdm hop chét tc ché TNF-a (ciing sir dung trong diéu tri bénh viém
khép dang thip), bao gbm ENBREL® (etanercept), REMICADE® (infliximab) va
HUMIRA® (adalimumab)), va hop chit tc ché té bao T, nhu AMEVIVE® (alefacept) va
RAPTIVA® (efalizumab). Mic du mot sb dugc chét nay cé hi¢u luc diéu tri nhit dinh &
mot nhém ddi tuong bi bénh, nhung céc dugce chét nay déu khong c6 hiéu luc didu tri &

toan b cac doi tugng.

Céc dbi tugng bi bénh xo cimg rai rac, 1a bénh tw mién nguy hiém bao gém nhiéu
viing viém va tdn thuong dang seo myelin & ndo va tay sdng, c6 thé dugc diéu tri hitu
hiéu bang hop chét trc ché indolamin 2,3-dioxygenaza theo sang ché, do cac phuong phap

di€u tri hién nay chi dicu tri tri€u ching va lam cham ti€n trién bénh.

Tuong tu, hop chét e ché indolamin 2,3-dioxygenaza c6 thé ¢6 hiéu luc diéu tri
cho dbi tuong bi rdi loan thoai hoa than kinh, nhu bénh Alzheimer, 1 rbi loan ndo
nghiém trong 1am giam kha ning suy nghi, ghi nhé va ngén ngir ctia ddi tuong bi bénh;
va bénh Parkinson, 1a r6i loan tién trién & hé than kinh trung wong duoc ddc trung béi rdi
loan vén ddng, co ctmg va run. Céc rbi loan nay tién trién va 1am suy yéu co thé ddi

turong bi bénh, va chwa c6 thude diéu trj dut diém.

R04i loan lién quan dén virut.
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Sang ché mé ta viéc sir dung hop chit e ché indolamin 2,3-dioxygenaza trong
didu tri va/hodc phong ngira bénh, rdi loan, hoic tinh trang bénh 1y virut bt ky duoc didu
tri hidu qua bang hop chét e ché indolamin 2,3-dioxygenaza. Theo phuong 4n cu thé, réi
loan virut 13 rdi loan virut man tinh. Vi du vé bénh, rdi loan va tinh trang bénh ly virut
bao gdm, nhung khong chi giéi han & virut viém gan B (HBV), virut viém gan C (HCV),
virut gdy bénh u nha & ngudi (HPV), HIV, AIDS (bao gém cac hoi chirng, nhur hoi ching
suy giam toan bd strc khde, hoi chirng sa sut tri tu¢, va ti€u chay), virut herpes simplex
(HSV), virut Epstein-Barr (EBV), virut thily dau, virut gdy bénh chan tay miéng, va virut
gdy bénh mun rdp nudc (CMV).

RO&i loan lién quan dén vi khuan va ky sinh trung.

Sang ché cling mé ta viée sir dung hop chét e ché indolamin 2,3-dioxygenaza
theo sang ché cho dbi twong dé diéu tri bénh nhifm khudn, vi du bénh 14y nhiém
Mycobacterium (vi du Mycobacterium leprae hodc Mycobacterium tuberculosis) hodc
bénh 14y nhiém Listeria monocytogenes hodc Toxplasma gondii. Sang ché ciing mo ta
phuong phap diéu tri bénh lay nhiém ky sinh tring bao gdm, nhung khong chi gi¢i han &
Leishmania donovani, Leishmania tropica, Leisﬁmania major, Leishmania aethiopica,
Leishmania mexicana, Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale,
hodc Plasmodium malariae. Thong thuong, li€u phép khéng ky sinh trung duoc st dung
trong diu tri du phong (vi du trudce khi dbi tuong chuyén dén khu vuc c6 kha nang lay
nhiém ky sinh tring cao).

Duoc phim

Hop chét trc ché indolamin 2,3-dioxygenaza theo sang ché c6 thé & dang ché phdm
thich hop dé sir dung cho d6i tuong. Nhin chung, ché phdm nay 1 “dugc phdm” chira
hop chét e ché indolamin 2,3-dioxygenaza va mot hodc nhiéu ta duoc pha lodng, chit
mang hodc t4 dugc dugc dung hodc sinh ly dung. Theo mét sé phuong 4n, hop chét trc
ché indolamin 2,3-dioxygenaza dugc sir dung & luong hitu hiéu diéu tri. Dugc pham nay
¢6 thé dugc sir dung trong phuong phép theo sang ché; do d6 duoc phim nay c6 thé duoc
sit dung ex vivo hodc in vivo cho dbi tuong dé thuc hién phuong phap diéu tri, phong

ngtra va st dung theo séng cheé.

Dugc phdm theo séang ché ¢ thé dugc bao ché theo phuong phap st dung hoidc

duong dua thudc; vi du dudong dua thudc duge mé ta trong sang ché. Hon nita, duoc
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phém c¢6 thé duoc sir dung két hop véi hoat chét hoac hop chét khac theo séng ché dé
diéu tri phong ngira bénh, ri loan va tinh trang bénh ly theo sang ché.

Dugc phdm chtra hoat chit (vi du hop chét wc ché indolamin 2,3-dioxygenaza) c6
thé dugc bao ché & dang thich hop dé sir dung qua dudng miéng, vi du vién nén, vién
nang, vién ngdm, vién nhai, hdn dich nuée hodc hdn dich diu, bot phén tan hoidc thude
¢dm, nhil trong, vién nang cimg hodc vién nang mém, hoic siro, dung dich, vi hat hoic
cdn thube. Dugc phdm @ sir dung qua dudng miéng co thé duogc bao ché bang phuong
phép bit ky da biét trong linh vuc ndy, va ché phim nay c6 thé chira mot hozic nhidu chét,
nhu chét 1am ngot, chét thom, chit mau va chét bao quan dé thu dugc dugc phém dé
ubng. Vién nén, vién nang va dang bao ché twong tu chira hoat chit két hop véi ta duoc
dugc dung khong doc thich hop dé bao ché vién nén. Vi du vé céc ta duoc nay bao gém
ta dugc pha lodng, nhu canxi carbonat, natri carbonat, lactoza, canxi phosphat hodc natri
phosphat; t4 dugc phan tan va tao hat, vi du tinh bdt ngd, hodc axit alginic; t4 dugc dinh,
vi du tinh bdt, gelatin hodc gdm acacia, va ta dugc tron, vi du magie stearat, axit stearic

hodc talc.

Vién nén, vién nang va dang bao ché tuong tu thich hop dé sir dung qua dudng
miéng ¢6 thé dugc bao hoic khong dugc bao bing cac phuong phap da biét dé 1am cham
qua trinh 13 va hip thu éduong tiéu héa nhd d6 tao ra tac dung kéo dai. Vi du, ta duoc
lam cham thoi gian rd, nhu glyxeryl monostearat hodc glyxeryl distearat c6 thé dugc sir
dung. Cac dang bao ché nay ciing c6 thé dugc bao bing cac phwong phap da biét trong
linh vic nay dé tao thanh vién nén thim thiu dugc dung dé giai phong kiém soat. Cac ta
dugc bd sung bao gdm hat twrong thich va phan huy sinh hoc hozic hop chit polyme, nhu
polyeste, axit polyamin, hydrogel, polyvinyl pyrolidon, polyanhydrit, axit polyglycolic,
etylen-vinylaxetat, metylxenluloza, carboxymetylxenluloza, protamin sulfat, hodc
copolyme lactit/glycolit, copolyme polylactit/glycolit, hodc.copolyme etylenvinylaxetat
dé phan phdi kiém soat ché phim duoc sir dung. Vi du, dugc chét ding qua dudng miéng
c6 thé duoc bao trong vi nang duoc bao ché bang coacervation techniques hOfiC. bang
phuong phdp polyme héa miat phan cach, bing cach st dung tuong tmg
hydroxymetylxenluloza hodc vi nang gelatin hodc vi nang poly(metylmethacrolat), hodc
hé phén phbi dugc chét thé keo. Hé phan phdi thé keo bao gém phirc hop phan tir vong

16m, nang nano, vi cau, vi hat, va h¢ lipit, bao gom nhii tuong dau trong nudce, hé mixen,
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hé mixen hdn hop, va liposom. Phuwong phéap bao ché cic dugc phdm néu trén da biét

trong linh vuc nay.

Dugc phidm dé st dung qua dudng miéng ciing c6 thé duge bao ché dué6i dang
vién nang ctmg gelatin trong d6 hoat chét duoc tron véi ta duge pha lodng tro dang ran,
vi du canxi carbonat, canxi phosphat, cao lanh hodc xenluloza vi tinh thé, hoic vién nang
mém gelatin trong d6 hoat chit dugc tron véi méi trudng nudce hoic mdi truong dau, vi

du déu lac, parafin 16ng hodc diu oliu.

Hdn dich nuéc chira hoat chét két hop véi ta duoc thich hgp. Céc ta dugce nay c6
thé 1a chit giy thAm on dinh, vi du natri carboxymetylxenluloza, metylxenluloza,
hydroxy-propylmetylxeniuloza, natri alginat, polyvinyl-pyrolidon, gdm tragacanth va
gbm acacia; chit phan tan hodc chit 1am 4m, vi du phosphatit ¢ trong tu nhién (vi du
lecithin), hodc san phidm ngung tu cua alkylen oxit véi axit béo (vi du polyoxyetylen
stearat), hodic san phim ngung tu cla etylen oxit v&i rugu béo mach dai (vi du
heptadecaetylenoxycetanol), hoic san phdm ngung tu ciia etylen oxit v6i este mot phén
cua axit béo va hexitol (vi du polyoxyetylen sorbitol monooleat), hodc san phim ngung
tu cta etylen oxit v&i este mot phan cua axit béo va hexitol anhydrit (vi du polyetylen

sorbitan monooleat). Hon dich nuédc ciling c6 thé chira mdt ho#ic nhiéu chat bao quan.

Hdn dich dau c6 thé dugc bao ché bing cach tao hdn dich hoat chét trong dau thue
vat, vi du dau lac, dau oliu, diu ving hodc dau dira, hodc dau khoéng, nhu parafin 1dng.
Hon dich dau may chtra chit 1am dic, vi du sép ong, parafin ciing hodc rugu xetylic. Chét
lam ngot, nhu néu trén, va chit thom c6 thé dugc bd sung vao dé thu dugc duoc phém

ding qua dudng miéng d& udng.

Bot phan tan va thude cém thich hop dé bao ché hdn dich nuée bang cach bd sung
nude vao hoat chit két hop véi chit phén tan hodic chit 1am 4m, chit gay thAm 6n dinh va
mot hodc nhidu chét bao quan. Chat phén tan hodc chit lam 4m va chét giy thim 6n dinh

thich hop dwoc mb ta trong sang ché.

Dugc phim theo sang ché ciing c6 thé dugc bao ché & dang nhii twong dau trong
nuGe. Pha diu c6 thé 1a dau thue vat, vi du diu oliu hoic dau lac, hoic dau khoang, vi du
parafin 1éng, hodc hdn hop cia ching. Chét nhii hoa thich hop c6 thé 1a gébm c6 trong tu
nhién, vi du gém acacia hodc gom tragacanth; phosphatit c6 trong ty nhién, vi du hat dau

tuong, lecithin, va este hodc este mot ph?m cua axit béo; hexitol anhydrit, vi du sorbitan
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monooleat; va san phdm ngung tu cia este mdt phan véi etylen oxit, vi du polyoxyetylen

sorbitan monooleat.

Dugc phim ciing ¢6 thé chira chit mang dé bao vé duogc phdm khoi bi phan giai
nhanh hodc thai trir nhanh khéi co thé, nhu duoc phém giai phong co kiém soat, bao gém
thudc cdy, liposom, hydrogel, tién duoc chit va hé phan phéi vi nang. Vi du, ta duge lam
cham thai trir, nhu glyxeryl monostearat hodc glyxeryl stearat riéng, hodc két hop véi

chét sép, co thé dugc st dung.

Dugc phdm chira lugng hitu hiéu ciia hop chat e ché indolamin 2,3-dioxygenaza
theo séng ché va mot hoic nhiéu t4 duge duge dung va sinh 1y dung. T4 dugc pha loang,
cht mang hodc ta dugc duge dung hoic sinh 1y dung thich hop bao gdm, nhung khong
chi giéi han & chét chng oxy héa (vi du axit ascorbic va natri bisulfat), chét bao quéan (vi
du ruou benzylic, metyl paraben, etyl benzoat hodc n-propyl benzoat, p-hydroxybenzoat),
chit nhii héa, chét gy thAm 6n dinh, chét phén téan, dung moi, t& dugc don, t4 dugc
truong nd, chét téy, chit dém, chét dan thudc, ta duoc pha lodng, va/hodac chit bd trg. Vi
du, chit dan thudc thich hop co thé 1a dung dich nudc mudi sinh ly hodc nudce mubi dugc
dém xitrat, c6 thé bd sung cac chit khac thudong c6 trong dugc phdm dé sir dung qua
duong tiém. Vi du v& cac chat dan thudc khac bao gdbm nuéc mubi duge dém trung tinh
hodc nuéc mudi duogce tron v6i albumin huyét thanh. Ngudi c6 hiéu biét trung binh trong
linh vuc nay s& dé dang x4c dinh dugc nhiu chét dém c6 thé dugc sir dung trong dugc
pham va dang bao ché theo sang ché. Thong thuong, chét dém bao gém, nhung khong chi
gi¢i han ¢ axit yéu dugc dung, bazo yéu duge dung, hoic hdn hop ctia ching. Vi du vé
cac chat dém co thé 1a hop chét hoa tan trong nude, nhu axit phosphoric, axit tartaric, axit
lactic, axit suxcinic, axit xitric, axit axetic, axit ascorbic, axit aspartic, axit glutamic, va
mubi cia chung. Céc chit dém duoc dung bao gff)m, vi du dung dich dém Tris, N-(2-
Hydroxyetyl)piperazin-N’-(axit 2-etansulfonic) (HEPES), axit 2-(N- .
morpholino)etansulfonic (MES), mudi natri cta axit 2-(N-morpholino)etansulfonic
(MES), axit 3-(N-morpholino)propansulfonic (MOPS), va axit N-
tris[hydroxymetyl]metyl-3-aminopropansulfonic (TAPS).

Sau khi bao ché, dugc phdm c6 thé dugc bao quan trong lo vo tring dudi dang
dung dich, hdn dich, gel, nhil trong, bot ran, hodic bot ngdam nudc hodc bt dong kho. Cac

dugc phdm nay c6 thé duge bao quan & dang dé st dung, dang dong kho cn hoan
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nguyén trudce khi sir dung, dang 16ng can pha lodng trude khi sir dung, hodc dang bao ché
thich hop khac. Theo mét s§ phwong 4n, duge phim dugc bao quan trong dd chua st
dung mét 1an (vi du lo, dng tiém, bom tiém, hodc thiét bi tiém tu dong st dung mot 1an
(trong ty nhu EPIPEN®)), hodc db chira st dung nhidu 14n (vi du lo str dung nhiéu 1an).
Thiét bi phan phéi dugc chit bat ky c6 thé dugc sir dung dé phan phdi va hop chét e ché
indolamin 2,3-dioxygenaza, bao gdm thubc ciy (vi du bom cdy) va 6ng thong, thiét bi va
bom tiém chép, da biét trong linh virc ny. Ché phim thudc tiém giai phong chdm thuong
duoc st dung qua dudng tiém dudi da hodc tiém bip, ciing co thé be str dung dé giai
phéng polypeptit theo sang ché trong thdi gian x4c dinh trude. Ché pham thubc tiém giai
phong cham thudng & dang rén hodc diu va chtra it nhit mot thanh phan dugc md ta
trong sang ché. Ngudi ¢ hiéu biét trung binh trong linh vuc nay 6 thé d& dang bao ché

va sir dung ché phdm thudc tiém giai phong cham.

Dugc phim c6 thé dugc bao ché & dang hén dich thubc tiém nude vo tring hodc
hén dich thudc tiém diu vé tring. Hbn dich nay c6 thé dugc bio ché bang phwong phap
da biét str dung chét phan tan hodc chét lam 4m va chét giy thim dn dinh thich hgp mo ta
trong sang ché. Ché phim thubc tiém vo tring cling c6 thé 1a dung dich thudc tiém vo
tring hodc hdn dich thudc tiém vé tring trong t4 dugc pha lodng hodc dung méi khong
doc dugc dung, vi du dung dich trong 1,3-butan diol. T4 dugc pha lodng, dung moéi va
mdi trudng phén tan duge dung c6 thé duge sir dung bao gdm nuéc, dung dich Ringer,
dung dich natri clorua ding truong, CREMOPHOR® EL (BASF, Parsippany, NJ) hodc
dung dich nuéc mubi dém phosphat (PBS), etanol, rugu da chuc (vi du glyxerol,
propylen glycol, va polyetylen glycol 16ng), va hdn hgp ctia ching. Ngoai ra, dau khong
bay hoi v0 trung thuong dugc st dung lam dung mdi hodc mdi truong phén tan. Déi véi
muc dich ndy, diu khong bay hoi trung tinh bt ky c6 thé dugc sir dung, bao gdm
monoglyxerit hoic diglyxerit tdng hop. Hon nita, axit béo, nhu axit oleic, ciing dugc st
dung dé bao ché ché pham thudc tiém. Tac dung hép thu kéo dai cia ché pham thubc
tiém cu thé c6 thé dat duoc bing cach s dung chit 1am cham hép thu (vi du nhom
monostearat hodc gelatin).

Sang ché mb ta viéc st dung hop chit e ché indolamin 2,3-dioxygenaza trong
bao ché thubc dan dé sir dung qué duong truc trang. Thube dan c6 thé dugc bao ché bang

cach tron duge chét véi ta duge khong kich ung thich hop & dang rin & nhiét do thudng
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nhung & dang 16ng & nhiét d6 truc trang, do d6 tan chay trong truc tring dé giai phong
dugc chit. Cac ta duoc nay bao gém, nhung khéng chi gigi han & bo cacao va polyetylen

glycol.

Hop chét trc ché indolamin 2,3-dioxygenaza theo sang ché c6 thé duoc bao ché &
dang duoc phim thich hop bét ky khac da biét hodc dugc phat trién trong twong lai (vi du

thudce xit miii hodc thudc x6ng hit).

Ham luong cla polypeptit hodc manh chirc ning cla n6 trong dugc phdm c6 thé
thay d6i nhidu (vi du tir nhd hon khoang 0,1%, thudng bing hoic it nhat khong 2% dén
t6i da 20% dén 50% khdi lugng hodc cao hon) va thuong dugce chon dya trén thé tich

dung dich, d6 nhét, va céc yéu t6 cua dbi tuong theo duong dua thudc cu thé dugc chon.
Puong dua thude

Sang ché mo ta viée st dung hop chét (e ché indolamin 2,3-dioxygenaza, va ché
phim chira hop chét nay, theo dudng dua thudc thich hop bat ky. Puong dua thube thich
hop bao gdm dudng miéng, dudng tiém (vi du tiém bap, tiém tinh mach, tiém dudi da (vi
du thubc tiém hodc thudc céy), tiém mang bung, ti€ém vao bé dich ndo, tiém vao khép,
tiém mang bung, tiém vao ndo (tiém vao nhu mo ndo) va tiém vao ndo thit), dudng miii,
dudng dm dao, dudng duc’ri ludi, dudng trong mét, dudng truc trang, dudng khu tra (vi du
qua da), duong dudi ludi va dudng x6ng hit. Ché phim thudc tiém gii phéng cham
thuong dugce sir dung qua duong tiém dudi da hodc ti€ém bép, cling co thé dugc st dung
dé giai phéng hop chét wre ché indolamin 2,3-dioxygenaza theo sang ché trong thdi gian
xac dinh trude.

Sang ché ciing mo ta viéc sir dung qua dudng miéng.

Liéu phap diéu tri két hop

Sang ché mé ta viée sir dung hop chét rc ché indolamin 2,3-dioxygenaza két hop
v6i mot hodc nhidu duge chit (vi du duge chit héa tri liéu) hoic lidu phap diéu tri hodc
du phong khéc (vi du phuong phép xa tri). Trong liéu phéap diéu tri két hop nay, cac dugc
chét khac nhau c6 thé c6 co ché tac dung b trg khic nhau. Liéu phap diéu tri két hop nay
~ ¢6 thé cho phép giam liéu mdt hodic nhiéu duoc chit, nher d6 1am giam hoic loai bé cac

tac dung khéng mong mudn lién quan dén mot hoic nhiéu dugc chit. Hon nita, liéu phép
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diéu tri két hop nay c6 thé c6 tac dung didu tri hodc phong ngira hiép ddng ddi véi bénh,

r6i loan, hodc tinh trang bénh ly.

Thuét ngit “ché phidm két hop” dugc ding trong ban mé ta dé chi cac duoc chit co
thé dugc st dung riéng, vi du bao ché riéng dé st dung riéng (vi du co thé 1a & dang kit),
va céac duge chét c6 thé duge sir dung két hop & mot ché phdm (tirc 1 “ché phdm ddng
thoi”).

Theo mét s6 phuong 4n, hop chét trc ché indolamin 2,3-dioxygenaza dugc sir dung
luén phién, vi du trong d6 mot dugce chit dugc st dung truédec mot hodc nhiéu duoc chit
khac. Theo cac phuong an khéc, hop chéit wc ché indolamin 2,3-di0xygenaza dugce st
dung ddng thoi, vi du trong d6 hai hodc nhiéu duoc chit dugce str dung & cac khoang thoi
gian gin nhau; hai hodc nhiéu duoc chit c6 thé dugc bao ché thanh hai hozic nhidu ché
phim riéng hoic duogc két hop thanh mot ché phim (tirc 12 ché phdm sir dung ddng thoi).
Bit ké hai hodc nhiéu duogc chét dugc sir dung luén phién hodc ddng thoi hay khéng, cac

dugc chit nay duo sir dung két hop theo muc dich cta sang ché.

Hop chét trc ché indolamin 2,3-dioxygenaza theo sang ché c6 thé dugc st dung
két hop vé6i it nhat mot duge chét khac theo duong dua thubc thich hgp. Theo mot
phuong 4n, qua trinh diu tri bang it nhit mot duoc chét va it nhit mot hop chét wc ché
indolamin 2,3-dioxygenaza theo sang ché duogc duy tri trong mot khoang thoi gian. Theo
mot phuong an khac, qua trinh diéu tri bang it nhit mot dugc chit duoc giam hodc dimng
(vi du khi ddi twgng 6n dinh), trong khi d6 qua trinh didu tri bang hop chét tc ché
indolamin 2,3-dioxygenaza theo sang ché dugc duy tri theo phiac d khéng dbi. Theo
phuong 4n khéc, qua trinh diéu tri bing it nhat mot dugc chit dugc giam hogc dimg (vi
du khi d6i tugng 6n dinh), trong khi d6 qué trinh diéu tri bang hop chét trc ché indolamin
2,3-dioxygenaza theo sang ché duoc giam (vi du giam lidu, gidm tin suét st dung hoic
rit ngan thoi gian diéu tri). Theo phuong 4n khéc, qua trinh diéu tri bang it nhit mot
dugc chat duge giam hodc dimg (vi du khi ddi trong 6n dinh), va qua trinh diéu trj bing
hop chéit e ché indolamin 2,3-dioxygenaza theo sang ché dugc ting (vi du ting liéu,
tang tin sudt sir dung hodc ting thoi gian diéu tri). Theo phuong 4n khéac, qua trinh diéu
tri bang it nhat mot duoc chét duoc duy tri va qua trinh diéu tri bang hop chét wc ché
indolamin 2,3-dioxygenaza theo sang ché dugc giam hoic dimg (vi du giam liéu, giam

tan suit str dung hozc rit ngén thoi gian diéu tri). Theo phuong an khéc, qué trinh diéu tri

-46-



27075

béng it nhit mot dugc chit va qua trinh didu tri bang hop chit c ché indolamin 2,3-
dioxygenaza theo sang ché dugc giam hoic dimg (vi du giam liéu, gidm tan suét sir dung

hodc rit ngén thoi gian diéu tri).
Réi loan lién quan dén ung thu.

Sang ché ciing md ta phuong phap diéu tri vi/hoic phong ngira tinh trang ting
sinh, bénh ung thu, khdi u, hodc bénh, rdi loan hoic tinh trang bénh Iy tién ung thu bing
hop chit wc ché indolamin 2,3-dioxygenaza va it nhat mot dugc chit bd sung, nhu
phuong phép xa tri, hop chét didu hoa mién dich hodc chét hoa tri liéu, hodc duge chit
chuin doan. Hop chit diéu hoa mién dich thich hop c6 thé duge sir dung trong sang ché
bao gdm CD40L, B7, va B7RP1; khang thé don dong dé kich thich thu thé, nhu khang
thé khang CD40, khang thé khang CD38, khéng thé khang ICOS, va phdi tir 4-IBB;

| khang nguyén té bao dudi gai (in vitro hodc in vivo); vacxin khang ung thu, nhu vacxin
khang ung thu t¢ bao dudi gai; xytokin/chemokin, nhu ILI1, IL2, ILI2, IL18,‘
ELC/CCL19, SLC/CCL21, MCP-1, IL-4, IL-18, TNF, IL-15, MDC, IFNa/b, M-CSF, IL-
3, GM-CSF, IL-13, va hop chit khang IL-10; lipopolysacarit vi khuin (LPS); va

oligonucleotit kich thich mién dich.

Vi du v& dugc chét hoa tri liéu bao gém, nhung khong chi gigi han & dugc chét
alkyl hoa, nhu thiotepa va xyclosphosphamit; alkyl sulfonat, nhu busulfan, improsulfan
va piposulfan; aziridin, nhu benzodopa, carboquon, meturedopa, va uredopa; etylenimin
va metylamelamin bao gdm altretamin, trietylenmelamin, trietylenphosphoramit,
trietylenthiophosphaoramit va trimetylolomelamim; nito mu tac, nhu chiorambucil,
chlornaphazin, cholophosphamit, estramustin, ifosfamit, mechloretamin, mechloretamin
oxit hydroclorua, melphalan, novembichin, phenestein, prednimustin, trofosfamit, uracil
mustard; nitrosure, nhu carmustin, clozotocin, fotemustin, lomustin, nimustin,
ranimustin; khang sinh, nhu aclacinomysin, actinomycin, authramycin, azaserin,
bleomycins, cactinomycin, calicheamicin, carabicin, caminomycin, carzinophilin,
_chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleuéie,
doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin, mitomycin, axit
mycophenolic, nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin,
quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,

zorubicin; dugc chét khéng chuyén hoéa, nhu methotrexat va 5-flouracil (5-FU); chét
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tuong tu axit folic, nhu denopterin, methotrexat, pteropterin, trimetrexat; chét tuong tu
purin, nhu fludarabin, 6-mercaptopurin, thiamiprie, thioguanin; chét tuong ty pyrimidin,
nhu ancitabin, azacitidin, 6-azauridin, carmofur, cytarabin, dideoxyuridin, doxifluridin,
enocitabin, floxuridin, 5-FU; androgen, nhu calusteron, drohdu hétanolon propionat,
epitiostanol, mepitiostan, testolacton; hop chit khing tuyén thuong than, nhu
aminoglutethimit, mitotan, trilostan; dugc chit bd sung axit folic, nhu axit frolinic;
aceglaton; aldophosphamit glycosit; axit aminolevulinic; amsacrin; bestrabucil; bisantren;
edatraxat; defofamin; demecolcin; diaziquon; elformithin; elliptinium axetat; etoglucid;
gallium nitrat; hydroxyurea; lentinan; lonidamin; mitoguazon; mitoxantron; mopidamol;
nitracrin; pentostatin; phenamet; pirarubicin; axit podophyllinic; 2-etylhydrazit;
procarbazin; razoxan; sizofiran; spirogermanium; axit tenuazonic; triaziquon; 2,2',2"-
triclotrietylamin; urethan; vindesin; dacarbazin; mannomustin; mitobronitol; mitolactol;
pipobroman; gacytosin; arabinosit (Ara-C); xyclophosphamit; thiotepa; taxoid, vi du
paclitaxel va doxetaxel, chlorambucil; gemcitabin; 6-thioguanin; mercaptopurin;
methotrexat; platin va phirc chét lién két phéi tri platin, nhu cisplatin va carboplatin;
vinblastin; etoposit (VP-16); ifosfamit; mitomycin C; mitoxantron; vincristin; vinorelbin;
navelbin; novantron; teniposit; daunomycin; aminopterin; xeloda; ibandronat; CPT11;
hop chét e ché topoisomeraza; diflometylornithin (DMFO); axit retinoic; esperamicin;

capecitabin; va mudi, axit hogc din xuat dugc dung ctia chung.

Dugc chét hoa tri liéu cing bao gdm duoc chit khang hormon c¢6 tac dung didu
hoa hodc e ché tac dung hormon dén khéi u, nhu duge chit khang estrogen, bao gém
tamoxifen, raloxifen, 4(5)-imidazol tc ché aromataza, 4-hydroxytamoxifen, trioxifen,
keoxifen, onapriston, va toremifen; va dugc chét khang androgen, nhu flutamit, nilutamit,
bicalutamit, leuprolid, va goserelin; va mudi, axit hoic din xuit dugc dung clia chiing.
Theo mdt sb phuong an, li€u phap diéu trj két hop bao gém viéc sit dung hormon hodc
dugc chat hormon lién quan.

Dugc chét héa tri liéu cling bao gdm hop chét trc ché truyén tin hiéu. Thuat ngit
“hgp chit trc ché truyén tin hiéu” duoc ding trong ban mé ta dé chi hop chét trc ché chon
loc mdt hodc nhidu budc trong qua trinh truyén tin hiéu. Hop chat trc ché truyén tin hidu
theo sang ché bao gdm: (i) hop chit trc ché ber/abl kinaza (vi du GLEEVEC); (ii) hop

chat wrc ché thu thé yéu t6 ting truong biéu bi, bao gdm hop chét trc ché kinaza va khang
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th&; (iii) hop cht trc ché thy thé her-2/neu (vi du HERCEPTIN); (iv) hop chit rc ché Akt
kinaza hodc qua trinh Akt (vi du rapamycin); (v) hop chét trc ché kinaza mach vong & té

bao (vi du flavopiridol); va (vi) hop chét trc ché phosphatidyl inositol kinaza.

Céc dugc chit bd sung c¢6 thé duge st dung két hop véi hop chit tc ché indolamin
2,3-dioxygenaza bao gdm xytokin hodc chit ddi khang xytokin, nhu IL-12, IFN, hozc
hop chét khang thu thé yéu t6 ting truéng biéu bi, duge chit xa tri, khing thé don dong
khang khang nguyén khéi u khac, phirc hop khang thé don dong va doc t6, chét b tro té
bao T, liéu phép cdy ghép tiy xuong hoic té bao nhan dién khing nguyén (vi du liéu
phap té bao dudi gai). Vacxin (vi du protéin hoa tan hodc axit nucleic ma hoa protein nay)

cling dugc str dung.
Bénh tim mach.

Sang ché ciing mé ta phuong phép diéu tri va/hodc phong ngira bénh, r6i loan va
tinh trang bénh Iy lién quan dén chuyén héa va/hodc tim mach, cling nhu cac rbi loan lién
quan, bang hop chit trc ché indolamin 2,3-dioxygenaza va it nhit mot dugc chit diéu tri

hoac dugc chat chuan doan bo sung.

Vi du v& duoc chit hitu ich trong liéu phap diéu tri két hop dé diéu tri bénh ting
cholesterol méau (ciing nhu bénh xo vita dong mach) bao gom statin (vi du CRESTOR,
LESCOL, LIPITOR, MEVACOR, PRAVACOL, va ZOCOR), tic ché tong hop bing
enzym cholesterol; nhya axit mat (vi du COLESTID, LO-CHOLEST, PREVALITE,
QUESTRAN, va WELCHOL), tao phtc vé6i cholesterol va ngin ngira hip thu
cholesterol; ezetimib (ZETIA), phong bé hép thu cholesterol; axit fibric (vi du TRICOR),
lam giam triglyxerit va c6 thé lam ting d4ng ké HDL; niacin (vi du ‘NIACOR), lam gidm
dang ké cholesterol LDL va triglyxerit; va/hodc ché phim két hop chira cac dugc chét
néu trén (vi du VYTORIN (ezetimib va simvastatin). Phuong phap diéu tri bénh ting
cholesterol mau khéc c6 thé thich hop dé str dung két hop véi hop chét e ché indolamin
2,3-dioxygenaza theo sang ché bao gdm ché phdm bd sung dinh dudng va ché pham thao
duoc (vi du garlic, policosanol, va guggul). Sang ché bao gdm mubi duge dung, axit hoic

dan xuét ctia hop chit bat ky néu trén.

ROi loan lién quan dén mién dich va viém.
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Sang ché ciing md ta phuong phéap diéu tri va/hodc phong ngira bénh, ri loan va
tinh trang bénh 1y lién quan dén viém va/hodc mién dich, ciing nhu céc rdi loan lién quan,
bang hop chét e ché indolamin 2,3-dioxygenaza va it nhit mot duge chit diéu trj hoic

dugc chét chuin doan bd sung.

Vi du vé& dugc chit hiru ich trong liéu phéap diéu tri két hop bao gdm, nhung khéng
chi gi¢i han & dugc chit chéng viém phi steroit (NSAID), nhur aspirin, ibuprofen, va cac
dﬁn xult axit propionic khac (alminoprofen, benoxaprofen, axit bucloxic, carprofen,
fenbufen, fenoprofen, fluprofen, flurbiprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, axit tiaprofenic, va tioxaprofen),
din xudt axit axetic (indomethacin, acemetacin, alclofenac, clidanac, diclofenac,
fenclofenac, axit fenclozic, fentiazac, fuirofenac, ibufenac, isoxepac, oxpinac, sulindac,
tiopinac, tolmetin, zidometacin, va zomepirac), din xuét axit fenamic (axit flufenamic,
axit meclofenamic, axit mefenamic, axit niflumic va axit tolfenamic), din Xuét axit
biphenyl carboxylic (diflunisal va flufenisal), oxicam (isoxicam, piroxicam, sudoxicam
va tenoxican), salixylat (axit axetyl salixylic, sulfasalazin) va pyrazolon (apazon,
bezpiperylon, feprazon, mofebutazon, oxyphenbutazon, phenylbutazon). Cac duoc chét

khac @& sir dung két hop bao gdm chit trc ché xyclooxygenaza-2 (COX-2).

Cac dugc chdt khac dé sir dung két hop bao gdm steroit, nhu prednisolon,
prednisone, metylprednisolon, betamethason, dexamethason, hodc hydrocortison. Céc
dugc chit dé st dung két hop nay cé thé dac biét c6 loi do mét hodc nhiéu tic dung
khong mong mudn cua steroit ¢6 thé duoc giam hodc tham chi loai bd bang cach giam

liéu steroit yéu cau.

Vi du vé céc duge chét khac c6 thé duge sir dung két hop dé diéu tri bénh viém
khép dang thdp, bao gdm dugc chit chéng viém trc ché xytokin (CSAID); khang thé
khang, hodc chat dbi khang cac yéu té ting truéng hodc xytokin khac ciia ngudi, vi du
TNF, LT, IL-1B, IL-2, IL-6, IL-7, IL-8, IL-15, IL-16, IL-18, EMAP-II, GM-CSF, FGF,
hodc PDGF.

Ché phdm két hop cu thé cia cac duge chit c6 thé can thiép vao & cac thoi diém
khac nhau trong mot loat cic qué trinh tr mién va viém, va bao gdm chét d6i khang TNF,
nhu khang thé thé kham, khang thé nhan tao hoic khang thé TNF cia nguoi,
REMICADE, manh khang thé khang TNF (vi du CDP870), va thy thé TNF p55 hodc p75

-50-



27075

hoa tan, din xudt coa chung, p75TNFRIgG (ENBREL) hoic pS55TNFR1gG
(LENERCEPT), thu thé IL-13 hoa tan (sIL-13), va hop chit wrc ché enzym chuyén hoa
TNFa (TACE); tuong tw, hop chét &rc ché IL-1 (vi du hop chét tc ché enzym chuyén
héalnterleukin-1) ¢6 thé hitu hiéu. Céc dugc chit khac ¢ thé duge sir dung két hop bao
gdm Interleukin 11, phdi tir khang P7s va phéi tir p-selectin glycoprotein (PSGL). Vi du
v& cac dugc chét khac hiru ich dé sir dung két hop véi hop chét e ché indolamin 2,3-
dioxygenaza theo siang ché bao gbm interferon-fla (AVONEX); interferon-Blb
(BETASERON); copaxon; oxy cao ap; globulin mién dich tiém tinh mach; clabribin; va
khang thé khang, hodic chdt d6i khang cic yéu td ting truong hodc xytokin khac cia

ngudi (vi du khang thé khang phdi tir CD40 va CD80).
Duogc chét tre ché kiém soat mién dich.

Sang ché md ta viéc stt dung hop chét (e ché indolamin 2,3-dioxygenaza theo

sang ché két hop véi dugc chét trc ché kiém soat mién dich bo sung.

Toan bd céc bénh ung thu dwoc dic trung boi sb luong 16n cac bién dbi di truyén
va bidu sinh tao ra nhidu khang nguyén ma hé mién dich c6 thé sir dung dé phan biét té
bao khéi u véi cac vi tri binh thudong cta chung. Trong trudng hop cia té bao T, cudng
d6 cubi cing (vi du mtrc do san sinh xytokin hozc ting sinh) va dic tinh (vi du loai dap
tmg mién dich xuét hién, nhu dap tng san sinh xytokin) ciia dap tmg dugc hoat hoa nhd
nhan dién khang nguyén béi thy thé té bao T, dugc diéu hoa boi can bang giita tin hidu
ddng kich thich va tin hiéu wc ché (hop chit kiém soat mién dich). Trong cac diéu kién
sinh 1y binh thudng, hop chét kiém soat mién dich 14 can thiét dé phong ngira tinh trang
tr mi&n (trc 12 duy tri kha ning ty dung nap) va ciing bao vé mé khéi bi ton thuong khi
hé mién dich phéan g v6i bénh lay nhiém. Qu4 trinh biéu hién cia protein kiém soat

mién dich c¢6 thé bj rdi loan béi khdi u do co ché khang mién dich quan trong.

Té bao T da duoc tap trung nghién ctru dé tim ra liéu phap mién dich khang khéi u
ndi sinh do i) kha ning ciia ching dé nhan dién chon loc peptit c6 ngudn gdc tir protein
trong toan bd cac khoang té bao; ii) kha ning clia ching dé nhéan dién truc tiép va tidu
diét t& bao biéu hién khang nguyén (béi té bao T tac ddong biéu hién CDS; ciing dugc goi
1a lympho bao T gy ddc té bao); va iii) kha ning ciia chiung dé didu hoa dap tmg mién
dich béi té bao T hd trg biéu hién CD4, tich hop co thé tic dong mién dich thu dugc va

bim sinh. Trén 1am sang, liéu phap phong bé hop chit kiém soat mién dich-dan dén ting
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cudng déap tmg té bao T dic hiéu khang nguyén sé& 14 1iéu phap diéu tri bénh ung thu hiru
hiéu.

Dép tmg mién dich qua trung gian t& bao T bao gdm nhiéu budc nbi tiép, mdi
bude duge didu hoa boi can bang cdc tin hiéu kich thich va trc ché dé t6i wu dap ung.
Trong khi hiu hét c4c tin hidu trc ché trong dap g mién dich déu diéu hoa cac qua trinh
truyén tin hiéu noi bao, nhiéu qua trinh dugc hoat héa nho cac thu thé mang, cac phéi to
ctia chung 1a phdi tr gin két mang hodc phbi tir hoa tan (xytokin). Trong khi phéi tir va
thu thé ddng kich thich va trc ché diéu hoa hoat héa té bao T thudng khong biéu hién qua
muc & bénh ung thu so v4i mo6 binh thuong, phéi ttr va thu thé tc ché diéu hoa chirc ning
tac dong té bao T & cac md thudng duge biéu hién qua mirc & té bao khéi u hoic té bao
khong chuyén gen lién quan dén méi truomg vi thé xung quanh khéi u. Chirc ning cia
phirc hop phdi tir-thu thé gén két mang va hoa tan kiém soat mién dich c6 thé dugc didu
hoa bing céach st dung khang thé chu van (déi v6i qua trinh ddng kich thich) hoic khéng
thé d6i khang (d6i véi qua trinh @e ché). Do d6, trai ngugce voi hau hét khang thé hién da
duoc cip phép dé didu tri bénh ung thu, khang thé phong bé hop chét kiém soat mién
dich khéng huéng dich truc tiép dén té bao khéi u, nhung hudéng dich dén thu thé lympho
bao hoic phdi tir cia chung dé ting cudng hoat tinh khéang khdi u noi sinh. [xem Pardoll,
(April 2012) Nature Rev. Cancer 12:252-64].

Vi du v& hop chét kiém soat mién dich (phéi tir va thu thé), mét sé dugc diéu hoa
giam biéu hién mdt cach chon loc & céc loai té bao khdi u khac nhau, thich hop dé phong
bé bao gdm PDI1 (protein gdy chét té bao theo chwong trinh 1); PDL1 (PD1 phéi tir);
BTLA (Hop chit 1am giam lympho bao B va T); CTLA4 (khing nguyén lién quan dén
lympho bao T gy doc té bao 4); TIM3 (protein mang té bao T 3); LAG3 (gen hoat héa
lympho bao 3); A2aR (thu thé adenosin A2a A2aR); va thy thé Grc ché gay chét, co thé
duoc phan loai thanh hai nhém dua trén cAu triic clia chiing: i) thu thé twong tu globulin
mién dich té bao giét (KIR), va ii) thu thé lectin typ C (thudc ho thu thé xuyén mang typ
I). Céc dugce chit trc ché kiém soat mién dich khac dd dugc mo ta trong tai iiéu chuyén
nganh, bao gdm c4 hai thu thé (vi du thu thé 2B4 (ciing duoc goi 1a CD244)) va phéi tir
(vi du phéi tir wrc ché ho B7, nhu B7-H3 (ciing dugc goi 1a CD276) va B7-H4 (cling dugc
goi 1a B7-S1, B7x va VCTN1)). [xem Pardoll, (April 2012) Nature Rev. Cancer 12:252-
64].
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'Sang ché md ta viéc sir dung hop chit trc ché indolamin 2,3-dioxygenaza theo
sang ché két hop v6i hop chat e ché thu thé va phdi tir kiém soat mién dich néu trén,
cling nhu céc thu thé va phéi ttr kiém soat mién dich chua biét. Mot s chét diéu hoa cia
hop chit kiém soat min dich c6 ban trén thi truong, trong khi d6 mot sé khéac dang & giai
doan phat trién cudi cing. Vi dy, khi dugc cip phép dé diéu tri bénh ung thu sic t6 vao
nim 2011, khéng thé don dong nhan tao CTLA4 c6 chiéu dai ddy du ipilimumab
(YERVOY:; Bristol-Myers Squibb) da tr& thanh dugc chét Gc ché kiém soat mién dich
dugc cip phép ddu tién & Hoa Ky. Protein dung hop chira CTLA4 va khang thé
(CTLA4-Ig; abatcept (ORENCIA; Bristol-Myers Squibb)) da dugc st dung dé diéu tri
bénh viém khép dang thip, va cac protein dung hop khac da duge kiém ching 13 c6 tac
dung diéu tri trén dbi tuong cdy ghép than ting nhay cam véi virut Epstein Barr. Khang
thé PD1 d3 dugc st dung dé diéu tri bénh ung thu, bao gém vi du nivolumab (Bristol-
Myers Squibb) va pembroluzimab (Merck), va khang thé khang PDLI ciing da dugc thir
nghiém (vi du MPDL3280A (Roche)). Nivolumab (Opdivo®) ciing c6 tac dung diéu tri
cho déi tuong bi bénh ung thu sic tb, bénh ung thu phé)i va bénh ung thu thén, cling nhu
nhiéu bénh 4c tinh khac.

Theo mot khia canh theo séng ché, hop chét tc ché indolamin 2,3-dioxygenaza
theo sang ché dugc két hop v6i duoc chit khang ung thu mién dich 1a (i) chét chu van thu
thé kich thich (bao gdm thu thé ddng kich thich) hoic (ii) chit dbi khang tin hiéu e ché
trén t& bao T (bao gdm tin hiéu ddng trc ché), déu din dén khuéch dai dép tng té bao T
dic hiéu khang nguyén. Mot s6 hop chét e ché va kich thich 13 hop chét thudc ho siéu
globulin mién dich (IgSF). Mot ho quan trong ctia phéi tir gin két mang gén két véi thu
thé ddng kich thich hoic thu thé ddng trc ché 1a ho B7, bao gdbm B7-1, B7-2, B7-H1 (PD-
L1), B7-DC (PD-L2), B7-H2 (ICOS-L), B7-H3, B7-H4, B7-HS5 (VISTA), va B7-H6. Mot
ho khac cua phéi tir gin két mang gén két véi thu thé dong kich thich hodc thu thé déng
trc ché 1a ho TNF ctia hop chét gin két voi ho thu thé TNF tuwong tu, bao gdm CD40 va
CD40L, 0X-40, OX-40L, CD70, CD27L, CD30, CD30L, 4-1BBL, CD137 (4-1BB),
TRAIL/Apo2-L, TRAILR1/DR4, TRAILR2/DRS, TRAILR3, TRAILR4, OPG, RANK;
RANKL, TWEAKR/Fn14, TWEAK, BAFFR, EDAR, XEDAR, TACI, APRIL, BCMA,
LTBR, LIGHT, DcR3, HVEM, VEGI/TL1A, TRAMP/DR3, EDAR, EDA1, XEDAR,

EDA2, TNFRI, Lymphotoxin o/TNFB, TNFR2, TNFa, LTBR, Lymphotoxin a 1p2, FAS,
FASL, RELT, DR6, TROY, NGFR.
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Theo mdt khia canh khac, dugc chét khang ung thu mién dich 1a xytokin trc ché
hoat hoa té bao T (vi du IL-6, IL-10, TGF-B, VEGF, va cac xytokin tc ché mién dich
khac) hodic xytokin kich thich hoat héa té bao T, dé kich thich d4p tmg mién dich.

Theo mdt khia canh, dap @mg t& bao T c6 thé duoc kich thich bang ché pham két
hop chira hop chét trc ché indolamin 2,3-dioxygenaza theo sang ché va mot hoic nhiéu (i)
chit dbi khang protein trc ché hoat héa t€ bao T (vi du dugc chit trc ché kiém soat mién
dich), nhu CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, TIM-3, Galectin 9, CEACAM-1,
BTLA, CD69, Galectin-1, TIGIT, CD113, GPR56, VISTA, 2B4, CD48, GARP, PD1H,
LAIR1, TIM-1, va TIM-4, va/hoic (ii) chit chi van protein kich thich hoat héa té bao T,
nhu B7-1, B7-2, CD28, 4-1BB (CD137), 4-1BBL, ICOS, ICOS-L, 0X40, OX40L,
GITR, GITRL, CD70, CD27, CD40, DR3 va CD2. Dugc chét khac c6 thé dugc két hop
v6i hop chét tc ché indolamin 2,3-dioxygenaza theo sang ché dé diéu tri bénh ung thu
bao gdm chét déi khang thu thé trc ché trén € bao giét tw nhién hodc chat chii van thu thé
hoat héa trén té bao giét tu nhién hodc. Vi du, hgp chét theo sang ché c6 thé duoc két hop
v6i chit di khang KIR, nhu lirilumab.

Céc duoc chét khac @8 sir dung trong liéu phap két hop bao gdm dugc chét trc ché
hodc tiéu diét dai thuc bao hodc bach ciu don nhan, bao gdm nhung khong chi gidi han &
chit d6i khang CSF-IR, nhu khang thé d6i khang CSF-1R bao gdm RG7155
(WO11/70024, WOI11/107553, WOI11/131407, WOI13/87699, WOI13/119716,
WO13/132044) hoac FPA-008 (WO11/140249; WO13169264; WO14/036357).

Theo mét khia canh khac, hgp chét e ché indolamin 2,3-dioxygenaza theo séng
ché c6 thé dugce str dung véi mot hodc nhiéu dugc chit chu van gén két thu thé ddng kich
thich duong tinh, dugc chit phong bé 1am giam truyén tin hiéu thong qua thu thé Gc ché,
chit ddi khéng, va mdt hodc nhiéu chat lam tdng tAn suét cua té bao T khéng khdi u, duge
chét khic phuc wc ché mién dich riéng biét trong méi trudng vi thé quanh khéi u (vi du
phong bé thu thé trc ché (vi du twong tac PD-L1/PD-1), tiéu diét hoic trc ché Treg (vi du
khang thé don dong khang CD25 (vi du daclizumab) hozc loai bo hat khang CDS5 ex
vivo), hodc ddy lui/ngin ngira tinh trang suy giam hodc suy kiét té bao T) va dugc chat

hoat h6a mién dich va/hoidc gdy viém & vi tri khoi u.
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Theo mét khia canh, dugc chit khang ung thu mién dich 1a chét dbi khéang CTLA-
4, nhu khang thé d6i khang CTLA-4. Khang thé CTLA-4 thich hop bao gdm, vi du
YERVOY (ipilimumab) hodc tremelimumab.

Theo mdt khia canh khéc, duoc chit khang ung thu mién dich 1a chit dbi khang
PD-1, nhu khang thé d6i khang PD-1. Khang thé PD-1 thich hop bao gbm, vi du
OPDIVO (nivolumab), KEYTRUDA (pembrolizumab), hoic MEDI-0680 (AMP-514;
W02012/145493). Dugc chit khang ung thu mién dich ciing c6 thé bao gdm pidilizumab
(CT-011), mic di d6 gin két dic hiéu cta né véi PD-1 vén chua duoc biét r5. Mot duge
chét khac dé hudng dich thy thé PD-1 1a protein tai to hop chira viing ngoai bao cia PD-
L2 (B7-DC) dugc dung hop vai vung Fe cua IgG1, duge goi 1a AMP-224

Theo mot khia canh khéc, dugce chit khang ung thu mién dich 1a chit d6i khéng
PD-L1, nhu khang thé di khang PD-L1. Khang thé PD-L1 thich hop bao gbm, vi du
MPDL3280A (RG7446; W02010/077634), durvalumab (MEDI4736), BMS-936559
(W02007/005874), va MSB0010718C (W02013/79174).

Theo mdt khia canh khéc, duoc chit khang ung thu mién dich 14 chit d6i khang
LAG-3, nhu khang thé d6i khang LAG-3. Khang thé LAG3 thich hop bao gdm, vi du
BMS-986016 (WO10/19570, WO14/08218), hodc IMP-731 hodc IMP-321
(W008/132601, WO09/44273).

Theo mdt khia canh khac, dugc chit khang ung thu mién dich 1a chit cha van
CD137 (4-1BB), nhu khang thé chii vAn CD137. Khang thé CD137 thich hop bao gdm,
vi du urelumab va PF-05082566 (WO12/32433).

Theo mot khia canh khéc, dugc chét khang ung thu mién dich I3 chit cha van
GITR, nhu khang thé chi van GITR. Khéng thé GITR thich hop bao gdm, vi du BMS-
986153, BMS-986156, TRX-518 (WO006/105021, W009/009116) va MK-4166
(WO11/028683).

Theo mdt khia canh khac, dugc chét khang ung thu mién dich 1a chit chu van
0X40, nhu khéng thé cha van 0X40. Khang thé 0X40 thich hop bao gdm, vi du MEDI-
6383 hodc MEDI-6469.
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Theo mot khia canh khac, dugc chét khang ung thu mién dich 1a chét dbi khéng
OXA40L, nhu khang thé déi khang OX40. Chit d6i khang OX40L thich hgp bao gdm, vi
du RG-7888 (W006/029879).

Theo mdt khia canh khéc, dugce chit khang ung thu mién dich 1a chét chi van
CD40, nhu khang thé cha van CD40. Theo phuong 4n khéc, dugc chit khang ung thu
mién dich 1a chét déi khang CD40, nhu khang thé dbi khang CD40. Khéng thé CD40

thich hgp bao gém, vi du lucatumumab hoac dacetuzumab.

Theo mot khia canh khac, duge chit khang ung thu mién dich 1 chit cha van
CD27, nhu khang thd chu van CD27. Khang thé CD27 thich hgp bao gbm, vi du

varlilumab.

Theo mot khia canh'khéc, dugc chat khéng ﬁng thu mién dich 1a MGA271 (khang
B7H3) (WO11/109400).

Sang ché bao gdbm mudi dugc dung, axit hoic din xut cia hop chit bat ky néu

trén.
Bénh virut.

Sang ché ciing mé ta phuong phap diéu tri va/hodc phong ngira bénh, 1di loan va
tinh trang bénh 1y virut, ciing nhu cac ri loan lién quan, béng hop chét trc ché indolamin
2,3-dioxygenaza va it nhit mdt dugc chét diéu tri hodc duge chit chuin doan bd sung (vi
du mot hodc nhiéu dugc chét khang virut khac va/hodc mot hodc nhiéu chét khong lién

quan dén liéu phap virut).

Liéu phéap diéu tri két hop nay bao gdm céc dugc chét khang virut huéng dich cic
giai doan vong doi khac nhau cua virut va c6 co ché tac dung khac nhau, bao gdm, nhung
khong chi gi6i han & hop chit irc ché giai phong protein vo cia virut (vi du amantadin va
rimantidin); hop chét trc ché transcriptaza phién mi nguoc (vi du axyclovir, zidovudin,
va lamivudin); dugc chit huéng dich integraza; dugc chit phong bé gin yéu t phién ma
vao ADN cua virut; dugc chit (vi du hop chit déi ma) anh hudéng dén dich ma (vi du
fomivirsen); dugc chit diéu hoa chirc nang dich ma/ribozym; hop chét wrc ché proteaza;
chét diéu hoa lap rap virut (vi du rifampicin); dugc chét khang retrovirut, nhu hop chét tc
ché transcriptaza phién ma ngugc tuong tu nucleosit (vi du azidothymidin (AZT), ddl,

ddC, 3TC, d4T); hop chét e ché transcriptaza phi€én ma ngugc phi nucleosit (vi du
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efavirenz, nevirapin); hop chét trc ché transcriptaza phién ma ngugc tuong tu nucleotit;
va dugc chit ngin ngira giai phong hat virut (vi du zanamivir va oseltamivir). Phuong
phép diéu tri va/hodc phong ngira mdt s bénh ldy nhiém virut (vi du HIV) thuong sir
dung nhém duge chét khang virut (“dung dich hdn hop thubc™).

Dugc chit khang virut khac dé st dung két hop véi hop chit rc ché indolamin
2,3-dioxygenaza bao gdm, nhung khong chi gii han & abacavir, adefovir, amantadin,
amprenavir, ampligen, arbidol, atazanavir, atripla, boceprevirertet, cidofovir, combivir,
darunavir, delavirdin, didanosin, docosanol, edoxudin, emtricitabin, enfuvirtide,
entecavir, famciclovir, fosamprenavir, foscarnet, fosfonet, ganciclovir, ibacitabin,
imunovir, idoxuridin, imiquimod, indinavir, inosin, interferon (vi du peginterferon alfa-
2a), lopinavir, loviride, maraviroc, moroxydin, methisazon, nelfinavir, nexavir,
penciclovir, peramivir, pleconaril, podophyllotoxin, raltegravir, ribavirin, ritonavir,
pyramidin, saquinavir, stavudin, telaprevir, tenofovir, tipranavir, trifluridin, trizivir,
tromantadin, truvada, valaciclovir, valganciclovir, vicriviroc, vidarabin, viramidin, va

zalcitabin.

[0001] Sang ché bao gdbm mudi dugce dung, axit hoic din xuét clia hop chét bét ky

néu trén.
R6i loan ky sinh tring.

Sang ché mo ta viéc str dung hop chét wc ché indolamin 2,3-dioxygenaza theo
sang ché két hop vai duge chit khang ky sinh tring. Cac duge chit nay bao gb6m, nhung
khéng chi giéi han & thiabendazol, pyrantel pamoat, mebendazol, praziquantel,
niclosamit, bithionol, oxamniquin, rrietrifonat, ivermectin, albendazol, eflornithie,
melarsoprol, pentamidin, benznidazol, nifurtimox, va nitroimidazol. Nguoi c6 hiéu biét
trung binh trong linh vurc nay c6 thé d& dang xac dinh dugc dugc chit khac hiru ich dé

di€u tri rdi loan ky sinh trung.

Sang ché bao gdm mubi dugc dung, axit hoic din xudt cia hop chét bat ky néu

trén.
Bénh nhiém khuan.

Sang ché ciing mé ta viéc sir dung hop chit e ché indolamin 2,3-dioxygenaza

theo sang ché két hop véi dugc chét hiru ich trong diéu tri hodc phong ngira rdi loan
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nhiém khudn. Dugc chét khang khudn c6 thé duoc phén loai theo nhiéu cach, bao gdm
dua trén co ché tac dung, dya trén cAu trac héa hoc, va dua trén phé hoat tinh. Vi du vé
dugc chét khang khuén bao gém dwgc chét tac dung lén thanh té bao vi khudn (vi du
cephalosporin va penicilin) hoic mang t& bao (vi du polymyxins), hogic can thiép vio
enzym thiét yéu ctia vi khudn (vi du sulfonamit, rifamycin va quinolin). Hau hét duoc
chit khang khuln trc ché téng hop protein (vi du tetraxyclin va macrolit) 13 cdc chit kim
khuén, trong khi d6 dugc chét, nhu aminoglycosit 14 chét diét khudn. Mot phuong phép
khac dé phén loai dugc chit khang khuén 13 dua trén d6 dic hiéu dich cta ching; “dugc
- chét phd hep” huéng dich céc loai vi khudn cu thé (vi du vi khudn Gram duong, nhu
Streptococcus), trong khi d6 “dugc chit phd rong” c6 hoat tinh trén nhiéu loai vi khuén.
Ngudi c6 hiu biét trung binh trong linh vuc nay c6 thé d& dang xé4c dinh duoc duge chét
khang khuan thich hop d& didu tri bénh nhidm khuén.

Sang ché bao gdbm mudi dugc dung, axit hoic dan xuat ciia cic duge chat va nhém

dugc chét néu trén.
Lugng hiru hi¢u

Hop chit e ché indolamin 2,3-dioxygenaza theo sang ché ¢ thé dugc sir dung
cho ddi twong & lwong phu thudc vao muc dich sir dung (vi du mirc do diu tri mong
mubdn); tudi, can ning, gi6i tinh, va tinh trang sirc khoe va thé chét ciia ddi twong sir dung
duoc phém; duong dua thubc; va ban chit cia bénh, rdi loan, tinh trang bénh ly hodc
triéu ching cua chiing. Phéac dd diéu tri ciing c6 thé du'(_ré xem xét dua trén su xudt hién,
ban chét, va muc do cua tac dung khong mong mubn bét ky li€én quan dén dugc chét dugc
sir dung. Luong hiru hidu va phac dd didu tri c6 thé d& dang duoc xac dinh tir thir nghiém
an toan va tang lidu, nghién ctru iz vivo (vi du md hinh dong vat), va va céc phuong phap
da biét khéc.

Nhin chung, cic théng sé luong cho thdy ring luong hiru hiéu 13 lugng nhod hon
luong c6 thé giy doc khong phuc hdi cho dbi tuong (liéu dung nap téi da (MTD)) va
khéng nhé hon luong cin c6 dé tao ra tac dung c6 thé dinh lwong duge & dbi twong. Cac
lwong nay dugc xé4c dinh bing cac thong sé duoc dong hodc va duge luc hoc lién quan

den ADME, c6 xem xét dén duong dua thuoc va céc yéu to khac.

Luong hiru hi¢u 1a lidu hoic lugng cua dugc chét tao ra dap ung d_iéu tri hodc tac

dung mong mudn & mot s6 bd phén cla dbi tugng st dung. “Lugng hitu hi€u trung binh”
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hoac nf‘mg d6 ED50 cua duge chét 1a lidu hoic lugng cia duge chét tao ra dap tng diéu
tri hodc tac dung mong muén & 50% sb dbi twong st dung. Mic di ndng d6 ED50
thudong duoc sir dung 1am d& danh gia tac dung ciia duoc chit, nhung ndng do nay khong
nhét thiét dugc sir dung khi diéu tri toan b cac yéu td lién quan. Do @6, trong mot sb
treong hop, luong hitu hiéu cao hon ndng do EDs, tinh toan duge, trong cac trudng hop |
khac, lrgng hiru hiéu nho hon ndéng dd EDs, tinh toan dugc, va trong céc trudng hop

khac, lwong hiru hiéu 13 trong dwong véi ndng d6 EDs tinh toan dugc.

Ngoai ra, lugng hiru hiéu ctua hop chét tc ché indolamin 2,3-dioxygenaza theo
sang ché co thé 1a lugng khi duge str dung & mot hodc nhiéu liéu cho dbi tugng, tao ra tac
dung mong mudn nhu véi dbi tuong khoe manh. Vi dy, d6i v6i dbi tugng bi rbi loan cy
thé, lugng hitu hié¢u co thé 1a lugng cai thién thong sé_ chuin doan, két qua xét nghiém,
diu chudn va thong sb tuong tur cta réi loan it nhat khoang 5%, it nhit khoang 10%, it
nhét khoang 20%, it nhat khoang 25%, it nhit khoang 30%, it nhit khoang 40%, it nhat
khoang 50%, it nhit khoang 60%, it nhit khoang 70%, it nhit khoang 80%, it nhét
khoang 90%, hodc cao hon 90%, trong d6 100% dugc dinh nghia la thong s6 chuin doan,

két qua xét nghiém, d4u chuin va thong sd tuong tu ciia dbi twong binh thuong.

Dé st dung qua dudng miéng, ché phdm c6 thé dugc bao ché & dang vién nén,
vién nang va dang bao ché tuong tu chura tir 1,0 dén 1000mg hoat chét, cu thé 1 1,0, 3,0,
5,0, 10,0, 15,0, 20,0, 25,0, 50,0, 75,0, 100,0, 150,0, 200,0, 250,0, 300,0, 400,0, 500,0,
600,0, 750,0, 800,0, 900,0, va 1000,0mg hoat cht.

Theo mét sb phuwong 4n, lwong ciia hop chét e ché indolamin 2,3-dioxygenaza
mong mubn duge chira trong “dang bao ché don vi”. Thuét ngir “dang bio ché don vi”
dugc dung trong ban mo ta dé chi dang bao ché don vi tach roi vé mat vat ly, mdi don vit
chtra luong x4c dinh trude ctia hop chit e ché indolamin 2,3-dioxygenaza, riéng hodc
Kkét hop v6i mdt hodc nhiéu dugc chét bd sung, du dé tao ra tac dung mong mubn. D3 biét
rang céc thong sb cta dang bao ché don vi s& phu thudc vao duge chét cu thé va tac dung

can dat dugc.
Kit
Sang ché ciing d& cap dén kit chira hop chét @c ché indolamin 2,3-dioxygenaza, va

dugc phim chira hop chit nay. Kit thudng c6 dd chira chira cac thinh phan khac nhau,
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nhu duge mé ta dudi ddy, va c6 thé duoc sir dung, vi du trong thuc hién cac phuong phap
mo ta néu trén.

Kit c6 thé bao gdm mot hodic nhidu hop chét e ché indolamin 2,3-dioxygenaza
theo sang ché (dugc dung trong dd chira vo trung), c6 thé & dang dugc phém thich hop dé
sir dung cho dbi twong. Hop chit trc ché indolamin 2,3-dioxygenaza c6 thé & dang dé st
dung (vi du vién nén hoic vién nang) hodc dang can hoan nguyén hoic pha lodng (vi du
bot) trude khi sir dung. Khi hop chit @e ché indolamin 2,3-dioxygenaza & dang can hoan
nguyén hodc pha lodng béi ngudi st dung, kit ciing c6 thé bao gém t4 dugc pha lodng (vi
du nudc vo trung), chét dém, ta duoc duge dung, va cac ta duge twong tu, dugc déng goi
riéng hodic cliing hop chét e ché indolamin 2,3-dioxygenaza. Khi liéu phép diéu tri két
hop dugc thuc hién, kit c6 chira mot sé duge chét riéng biét hodc ching di dugc két hop
trong kit. Mi thanh phén cua kit c6 thé duoc bao géi trong dd chira riéng, va toan bo cac
dd chtra nay c6 thé dugce dung trong mét bao bi. Kit theo sang ché c6 thé duoc thiét ké
trong cac didu kién can duy tri én dinh cac thanh phin chua trong d6 (vi du didu kién

trong ti lanh hodc td lanh dong).

Kit c6 thé chtra nhan hodc t& huéng dan st dung bao gdm thong tin xac dinh vé
cac thanh phan chira trong d6 va huéng dan sir dung ching (vi du thong s luong, dic
tinh dugce ly 1am sang ctia hoat chét, bao gém co ché tac dung, thong sb6 dugc dong hoc
va dugc luc hoc, tac dung khong mong mubn, chéng chi dinh, v.v). Nhan hodc t& huéng
dan sir dung c6 thé bao gf‘)m thong tin nha san xuét, nhu sd 16 va han sir dung. Nhan hodc
td hudng dan sir dung ¢6 thé duge tich hop vao dd chira chira cac thanh phén, chira riéng

trong dd chira, hoic gén lién vé6i thanh phén cua kit (vi du 6ng tiém, éng hoac 10).

Nhan hodc to huéng din sir dung ciing c6 thé dugc chira hoic tich hgp vao
phuong tién co thé doc dugc trén may vi tinh, nhu dia (vi du dia ciing, thé, dia nh¢), dia
quang, nhu CD hoic DVD-ROM/RAM, DVD, MP3, béng tir, hodc phuong tién ghi dién
tir, nhu RAM va ROM hoic t6 hop cia chiing, nhu phuong tién ghi quang/tlr, phwong
tién FLASH hodgc thé nh¢. Theo mot s6 phuong 4n, t& huéng dan sir dung thuc té khong
dugc tich hop trong kit, nhung céc phuong phéap dé thu dugc thong tin huéng din st

dung tir ngudn théng tinh tir xa, vi du nh& internet, dugc cung cap.

Vi du thwe hién sang ché
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Céac vi du sau duge thé hién dé mo ta chi tiét hon sang ché, va khong nhim muc
dich gi6i han pham vi ctia sang ché, hoac thé hién cac thir nghiém duéi day duoc thuc
hién hoic toan bd céc thir nghiém c6 thé dugc thuc hién. Can hiéu ring phén mo ta dugc
viét & thi hién tai khéng can dugc thuc hién, nhung phé‘m md ta ¢6 thé duge thuc hién dé
thu duoc dir liéu va d4u hiéu tuong tu cia tinh chét dugc md ta. Cac nd luc da duge thuc
hién dé dam bao tinh chinh x4c déi véi cac chit sb stt dung (vi du luong, nhiét 49, v.v),

nhung mot so sai s6t va sai Iéch thue nghi€ém can duogc tinh.

Trir khi ¢6 quy dinh khac, phin 13 phin khéi lugng, khéi lugng phén tir 14 khéi
lwong phan tir trung binh, nhiét d6 13 °C, va 4p suét 1a & hodc & gin ap suét khi quyén.
Céc ky hiéu viét tit tiéu chuin dugc sir dung bao gdm: wt = thé dai; bp = cip bazo; kb =
kilobazo; nt = nucleotit; aa = axit amin; s hodc sec = gidy; min = phut; h hodc hr = gio;
ng = nano gam; pg = micro gam; mg = milli gam; g = gam; kg = kilo gam; dl hodc dL. =
dexi lit; pl hodc plb = microlit; ml hodc mL = mililit; | hogc L = lit; pM = micromol; mM
= milimol; M = mol; kDa = kilodalton; i.m. = tiém bép; i.p. = tiém mang bung; SC hodc
SQ = tiém duéi da; QD = hang ngay; BID = hai 1in mdi ngay; QW = hang tuin; QM =
hang thang; HPLC = sic ky 16ng hiéu ning cao; BW = trong luong co thé; U = don vi; ns
= khéng ¢6 y nghia théng ké; PBS = dung dich nudc mudi dém phosphat; IHC = héa md
mién dich; DMEM = mdi truong Dulbecco Eagle cai tién; EDTA = axit

etylendiamintetraaxetic.
Vit liéu va phuong phéap
Cac vat liéu va phuong phap sau dugc stir dung trong céc vi du dudi day.

Céc phuong phap sinh hoc phén tir tiéu chudn dugc md ta trong céc tai liéu chuyén
nganh (vi dy, xem Sambrook et al, Molecular Cloning, Third Edition, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY (2001); va Ausubel et al, Current
Protocols in Moleéular Biology, Vols. 1-4, John Wiley and Sons, Inc. New York, NY
(2001), mé ta phuong phap tach dong té bao vi khuin va dot bién ADN (Vol. 1), phuong
phép tach dong té bao dong vat c6 vii va ndm men (Vol. 2), thé tiép hop glyco va biéu
hién protein (Vol. 3), va tinh sinh hoc (Vol. 4)).

Phuong phap tinh ché protein, bao gdm phuong phap két tia mién dich, phuong
phép sic ky, phuong phap dién di, phuong phép ly tdm, va phuong phap két tinh, cling

nhu phan tich héa hoc, cai bién hoa hoc, cai bién sau dich ma, san xuat protein dung hop,
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va glycosyl hoa protein duge mo ta trong cac tai li€u chuyén nganh (vi duy, xem Coligan,
et al, Current Protocols in Protein Science, Vols. 1-2, John Wiley and Sons, Inc, NY
(2000)).

Céc g6i phan mém va co s dir liéu dé xac dinh méanh khang nguyén, trinh tu chi
huy, protein gip nép, ving chirc ning, vi tri glycosyl hoa, va sip thing hang trinh tr 14 ¢6
san (vi dy, xem GCG Wisconsin Package (Accelrys, Inc, San Diego, CA); va
DECYPHER® (TimeLogic Corp, Crystal Bay, NV).

Céc thir nghiém va phuong phap thir nghém khac c¢6 thé dugc sir dung dé danh gia

hop chét theo sang ché duoc mé ta trong tai liéu chuyén nganh.

Thir nghiém enzym indolamin 2,3-dioxygenaza va san sinh kynurenin trong té bao
dugc md ta trong Sarkar, S.A. ét al, Diabete, 56:72-79 (2007). Cu thé, toan bd cac hda
chét do Sigma-Aldrich (St. Louis, MO) cung cép, trir khi ¢6 quy dinh khac. Hon hop gém
1000 dao tuy ctia ngudi c6 thé duoc nudi ciy trong 24 gidr trong ImL mdi truong chira
xytokin, thu nhn bang cach ly tdm trong 5 phut & tbc do bang 800 x g va siéu 4m trong
150uL PBS chira dung dich hén hop trc ché proteaza (b6 hdn hop 2; Calbiochem, EMD
Biosciences, San Diego, CA). Dich si€u am co6 thé duoc ly tAm trong 10 phut & tdc do
10000 xg, va dich ndi c6 thé duge thir nghiém ba 13n bing cach 0 40pL mau véi thé tich
tuong duong cuia 100mmol/L dung dich dém kali phosphat, d6 pH = 6,5, chira 40mmol/L
axit ascorbic (dugc trung hoa dén do6 pH = 7.,0), 100umol/L xanh metylen, 200pg/mL
catalaza, va 400pmol/L L-Trp trong 30 phtit & nhiét d6 37°C. Thir nghiém duogc két thuc
bang cach bd sung axit tricloaxetic 30% (16pL, khéi luong/thé tich) (TCA) va tiép tuc @
& nhiét do 60°C trong 15 phut dé thity phan N-formylkynurenin thanh kynurenin. Sau do,
hdn hop c6 thé dugc ly tim & téc d6 bang 12000 vong/phut trong 15 phiit, va kynurenin
¢ thé dugc dinh luong béng cach tron thé tich tuong duong cua dich ndi véi thude thir
Ehrlich 2% (khéi lwong/thé tich) trong axit axetic bang trong vi dia 96 giéng va doc do
hép thu & budc séng 480nm sir dung chit chudn 1a L-kynurenin. Protein trong cac mau
dao tuy c6 thé dugc dinh lugng bing thir nghiém protein Bio-Rad ¢ budc séng 595nm.
Dé phat hién L-kynurenin trong dich nbi nuéi cdy dao tuy, protein c6 thé duoc két tia
bang 5% (khbi lrgng/thé tich) TCA va ly tdm & tdc d6 12000 vong/phut trong 15 phiit, va
kynurenin trong dich ndi c¢6 thé dugc dinh lugng bing thudc thir Ehrlich nhu néu trén. IL-
4 (10pg/mL; 500-2,000 don vi/mL) va 1-a-metyl Trp (1-MT; 40pmol/L) c¢6 thé dugc bd
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sung vao mdi truong G theo huéng din clia nha san xuit. Thir nghiém nady cling 1 co s&
cho thir nghiém té bao, va c6 thé dinh lugng bang phuong phap LCMS/MS thay cho phan
tich phat hién UV/Vis.

Phan tich thAm tach Westen.

Hén hop gdm 1000 -1200 déo tuy duge G trong 24 gidy trong moi trudng Miami
trong su ¢6 mét cda cac xytokin co thé duoc thu nhén va siéu 4m trong PBS nhu néu trén,
va céc mau protein (50pg) cb thé dugc dién di trén gel SDS-PAGE 10%. Cac té bao
COS7 (0,6 x 10° t& bao/dia petri 60mm’) duoc chuyén nap bang plasmit IDO clia nguoi
(3ug) hoic té bao vecto trdng c6 thé twrong Gng duoc sir dung 1am miu ddi chimg duong
va méu d6i chimg am. Protein c6 thé dugc dién chuyén lén cic mang polyvinylidin florua
bing phuong phap ban kho va phong bé trong 1 gid bang sita khd khong béo 5% (khbi
lwgng/thé tich) trong dung dich mudi dém Tris va 0,1% Tween, sau d6 4 qua dém véi
khang thé cua chudt khang IDO ciia ngudi (1:500; Chemicon, Temecula, CA), phospho-
STAT, p91, va STAT;, p91 (1:500; Zymed, San Francisco, CA). Protein phan (mg mién
dich c¢6 thé dugc hién thi bing thubc thir phat hién thAm tich Westen ECL PLUS®
(Amersham BioSciences, Buckinghamshire, U.K) sau khi @ trong 1 gir v6i khéng thé thi
cip lién hop peroxidaza ctia cdy cai ngua khang IgG cia chudt (Jackson Immunolabs,

West Grove, PA).
Phat hién indolamin 2,3-dioxygenaza bang phuong phap hoa mé mién dich.

Dao tuy c6 thé duoc ¢ dinh trong paraformaldehyt 4% trong PBS (Invitrogen)
trong 1 gid, cb dinh trong khdi gelatin da lon nong chay 10% (37°C), va ngam trong hop
chét & nhiét do cat t6i wu. M6 dao tuy c6 thé duge nhuém mién dich huynh quang trén
cac manh mé kich ¢& 7pm d& duge nhuém khang thé khang hop ddng nhat 1 & ta trang
tuy (PDX1) va IDO. Khang nguyén c6 thé dugce phuc hdi trong bé nudc trong 30 phut
trong dung dich dém chtta 10mmol/L. Tris va Immol/L EDTA (a6 pH = 9,0) & nhiét do
97°C. The sections c6 thé duogc phong bé trong 1 gir bang huyét thanh dé ding truong
5% trong PBS. Sau d6, cac md nay c6 thé duoc cho phan mg véi khang thé don dong
ctia chudt khang IDO ciia ngudi (1:20; Chemicon) va khang thé da dong cua dé khang
PDX1 cua nguoi (1:2000; do Dr. Chris Wright, School of Medicine, Vanderbilt, TN cung
cip) qua dém & nhiét d6 phong trong budng 4m. Cac khang thé thir cip khang dé (dugc
danh d4u bing Cy3) va khang chudt (dugc danh diu bang Cy2) do Jackson Immunolabs
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cung cip va c6 thé duoc str dung & ndng dd bang 1:200. Cac nhén co thé duoc nhudém
bang Hoechst 33258 (Molecular Probes, Eugene, OR). C4c hinh anh c6 thé dugc chup
bing phdn mém Intelligent Imaging System tir kinh hién vi Olympus 1X81 gin dong co
dao chiéu‘ dugc trang bi may chup anh Olympus DSU (dia quay dong tiéu) va
Hamamatsu ORCA IIER don sic CCD.

Céc phuong phap khac dé danh gia hop chét trc ché indolamin 2,3-dioxygenaza
theo sang ché dugc mo ta trong WO 2010/0233166 va md ta dudi day.

Thir nghi€m sinh hoa.

Céc san phdm tach dong ADN bd sung mi héa ca indolamin 2,3-dioxygenaza clia
ngudi 1an chudt dd dugc phén 13p va giai trinh tu va c6 ban trén thi truong. Dé diéu ché
indolamin 2,3-dioxygenaza dung cho cac thtt nghiém sinh hoa, protein indolamin 2,3-
dioxygenaza dugc danh ddu His & diu tan cing C c6 thé duge san xuét trong E. coli bing
cach st dung hé vecto pET5a cam tng IPTG va phén l4p bang cdt niken. Him lugng ciia
protein da dugc tinh ché mot phin c6 thé dugc x4c dinh bang phuong phap dién di trén
gel va ham lugng duge xac dinh bing cach so sanh véi chudn protein. Dé thir nghiém
hoat tinh enzym indolamin 2,3-dioxygenaza, thtr nghiém quang phd dia 96 giéng vé san
sinh kynurenin cé thé dugc thuc hién theo cic tai liéu chuyén nganh (vi du, xem
Littlejohn, T.K, et al, Prot. Exp. Purif, 19:22-29 (2000)). D& sang loc hoat tinh trc ché
indolamin 2,3-dioxygenazay, cic hop chét c6 thé dugc danh gid & mot ndng do bing
200puM so v6i 50ng enzym indolamin 2,3-dioxygenaza trong thé tich phin tng bang
100pL véi tryptophan duogc bd sung & ndng d6 ting, vi du OpM, 2uM, 20uM, va 200uM.

Su san sinh kynurenin c6 thé dugc danh gia sau 1 gid.
Thir nghiém té bao.

Céac té bao COS-1 c6 thé duge chuyén nap tam thoi véi plasmit dugc diéu khién
bang ving khéi ddu CMV biéu hién ADN b sung mi hoéa indolamin 2,3-dioxygenaza st
dung Lipofectamin 2000 (Invitrogen) theo huéng din cta nha san xudt. Mot -quin thé té
bao khac c6 thé dugc chuyén nap tap thdoi v6i plasmit biéu hién indolamin 2,3-
dioxygenaza. Sau 48 gid chuyén nhiém, cac té bao co thé dugc chuyén vao dia 96 giéng &
mat d6 bang 6 x 10* té bao/giéng. Vao ngay hom sau, cic giéng c6 thé dugce rira va moi
truong méi (khong chira do phenol) chira 20pg/mL tryptophan c6 thé duoc bd sung vio

cling v6i chét te ché. Phan tng c6 thé duge dimg sau 5 gid va dich ndi dugc phén tach va
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thir nghiém dinh luong kynurenin bang phuong phap quang phd dugc thuc hién nhu mé
td néu trén trong tht nghiém enzym. pé sang loc hoat tinh tic ché indolamin 2,3-
dioxygenaza, cic hop chét c6 thé duge danh gia & mot ndng d6 bang 100pm. Cac dir lidu

ting lidu chi tiét hon c6 thé dugc thu thap dé chon loc cac hop chét.
Pénh gia thong s6 dugc dong hoc va dugc lyc hoc.

Thir nghiém dugc dong hoc c6 thé duoc thuc hién b%mg cach do néng do trong
huyét thanh ctia ca kynurenin 14n tryptophan, va tinh toan ty 1é kynurenin/tryptophan dé
xac dinh hoat tinh indolamin 2,3-dioxygenaza phu thudc vao ndéng dd tryptophan trén
duong nén. Nong do trong huyét thanh cua tryptophan va kynurenin c6 thé dugc x4c dinh
bang phuong phap HPLC, va ndng do trong huyét thanh ctia hop chit tiy y ciling c6 thé
dugc xé4c dinh bang cing phuong phap HPLC.

Hop chit c6 thé dugc danh gia ban diu bang cach giy mién dich cho chudt nhét
bang LPS, sau d6 st dung liéu mét 1an ctia hop chit & thoi diém ma ndng do trong huyét
thanh ctia kynurenin khong dbi. Do kynurenin dugc chuyén héa nhanh véi thoi gian ban
thai trong huyét thanh nhé hon 10 phut, kynurenin da ton tai khong duoc ky vong 1a
khong thé che gidu duoc tac dong ma hop chét &c ché indolamin 2,3-dioxygenaza da san
sinh kynurenin. Mdi thtr nghiém c6 thé bao gém cac chudt nhit khéng duoc diéu tri bing
LPS (dé x4c dinh ndng do cua kynurenin & dudng nén so v6i cac chudt nhét con lai) va
cac chudt nhit dugc diéu tri bang LPS duoc sfr dung riéng ta duoc 16ng (dé thu dugc miu
d6i chimg dwong dé hoat hoa indolamin 2,3-dioxygenaza). M&i hop chit c6 thé duogc
danh gia ban diu trén chudt nhit & lidu don tiém mang bung it nhit bang 100mg/kg. Méu
c6 thé duge léy & cac thoi diém xac dinh (vi du, 50pL mau sau 5, 15, 30 phuat, 1, 2, 4, 6,
8, va 24 gid sir dung hop chét) dé xac dinh ndng d6 cua kynurenin va tryptophan bang
phuong phap HPLC (phén tich duoc dong hoc) cling nhu néng d6 ctia hop chét (phén tich
dugc luc hoc). Tur dit liéu dugce luc hoc, n6ng do cuc dai trong huyét thanh cda hop chét
dat duoc c6 thé duge xac dinh cling nhu d§ thanh thai dugc x4c dinh. B%mg cach so sanh
ndng do trong huyét thanh ctia hop chit véi ty 18 kynurenin/tryptophan & céc thoi diém
khac nhau, néng d6 ICs, trc ché hitu hiéu indolamin 2,3-dioxygenaza in vivo ¢ thé dugc
xac dinh chinh x4c. Cac hop chét c6 hiéu luc ¢6 thé dugc danh gia dé xac dinh lidu ti da

trc ché indolamin 2,3-dioxygenaza 100% IDO & néng do cuc dai.
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Sang ché s& dugc mé ta chi ti€t hon thong qua céc vi du sau. Cac vi du nay chi

nham muc dich minh hoa sang ché chir khong gidi han pham vi cta séng che.

Céc ky hiéu viét tit dugc sir dung bao gdm: “1 x” =1 lan, “2 X = hai 1an, “3 x” =
ba lan, “°C” = dd Celsius, “eq” = duong lugng, “g” = gam, “mg” = miligam, “L” = lit,
“mL” = mililit, “pL” = microlit, “N” = néng d6 duong lugng, “M” = mol, “mmol” =
milimol, “min” = phit, “h” = gio, “rt” = nhiét d§ phong, “T,” = thoi gian luu, “atm” = ap

9% <

nudc”, “sat”

190 —

sudt khi quyén, “psi” = pao/inso vudng, “conc.” = ¢6 hoic dugc cd, “aq” =
hodc “sat’d” = bdo hoa, “MW” = khéi lugng phéan tir, “mp” = nhiét d§ nong chay, “MS”
hodc “Mass Spec” = khdi phd, “ESI” = khéi phd ion héa bang tia dién, “HR” = do phén
giai cao, “HRMS” = khdi phd d6 phan gii cao, “LCMS” = sic ky 1éng ghép khdi phd,
“HPLC” = sic ky 16ng hiéu ning cao, “RP HPLC” = HPLC pha dao, “TLC” hodc “tlc” =
sic ky 16p mong, “NMR” = phd cong hudng tir hat nhan, “nOe” = phd hiéu ing hat nhan
Overhauser, “lpp = proton, “8” = delta, “s” = vach don, “d” = vach do6i, “t” = vach ba,

“q” = vach bon, “m” = nhi€u vach, “br” = vach rong, “Hz” = héc, va “a”, “p”, “R”, “S7,

“E”, va “Z” 1a cac ky hiéu héa 1ap thé da biét trong linh vurc nay.

Me _ metyl
Et etyl
Pr propyl
i-Pr isopropyl
Bu butyl
i-Bu isobutyl
t-Bu tert-butyl
Ph phenyl
Bn benzyl
Hex hexan
MeOH metanol
EtOH etanol
i-PrOH hoac IPA isopropanol
AcOH hoac HOAc axit axetic

(benzotriazol-1-

BOP yloxy)tris(dimetylamino)phosphoni
hexaflophosphat

CDCI3 doteri-cloroform

CHCl; cloroform

DCM diclometan

cDNA ADN b0 sung

DMF dimetyl formamit
DMSO dimetyl sulfoxit

DIAD Diisopropyl azodicarboxylat
DIPEA N,N-diisopropyletylamin

EDC hodc EDCI 1-Etyl-3-(3-dimetylaminopropyl) carbodiimit

EDTA axit etylendiamintetraaxetic
EtOAc ' etyl axetat

-66-




27075

Et,O dietyl ete
AlCl; nhom clorua
Boc tert-butyloxycarbonyl
CH,Cl, diclometan
CH;CN hoidc ACN axetonitril
Cs,CO; xeri carbonat
HCI axit hydrocloric
H,SO, axit sulfuric
HOBt Hydroxybenzotriazol (va hydrat)
1-[Bis(dimetylamino)metylen]-1H-1,2,3-
HATU triazolo[4,5-b]pyridtrong 3-oxit
hexaflophosphat
Bazo Hunig, DIPEA diisopropyletylamin
K,CO; kali carbonat
mCPBA hoic m-CPBA axit meta-cloperbenzoic
Pd/C paladi cacbon
PS polystyren
(benzotriazol-1-yloxy)tripyrolidinophosphoni
PyBOP hzxaﬂ}c])phgsy;hat PP
SiO, silic dioxit
SnCl, thiéc (IT) clorua
TEA trietylamin
TFA axit trifloaxetic
TFAA trifloaxetic anhydrit
THF tetrahydrofuran
TMSCHN, trimetylsilyldiazometan
KOAc kali axetat
LHMDS Lithi hexametyldisilazit
MgSO, magie sulfat
NMP N-metylpyrolidon
MsOH hoic MSA axit metylsulfonic
NaCl natri clorua
NaH natri hydrua
NaHCO; natri bicarbonat
NaOH natri hydroxit
Na,SO; natri sulfit
Na,SO4 natri sulfat
NH; amoniac
~ NH,CI amoni clorua
NH,OH amoni hydroxit
LG nhém rdi chuyén
RT, rt Nhiét 46 phong
RP Pha dao

Céc hop chét theo sang ché ¢ thé dugc diéu ché bang nhiéu phuong phap da biét
trong linh vire ndy. Cac hop chét theo sang ché co thé dugc diéu ché bing cach st dung
phuong phép dugc md ta dudi dy, cing véi cac phuong phap da biét trong linh vuc nay.
Céc phuong phap wvu tién bao gdm, nhung khong chi giéi han & cac phuong phap duoc
mod ta dudi day. Céc phan tng duge thuc hién trong dung mdi hoic hdn hgp dung moi
thich hop véi céc thubc thir va vat lidu duoc sir dung va thich hop dé thuc hién phan Gng

bién dbi. Ngudi c6 hiéu biét trung binh trong linh virc ndy s& hiéu ring Céc chirc ning
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hién c6 trén phan tir phai phii hop véi cac phan ing dbi dugc dé cap dén. Piéu nay doi
khi s& yéu cau phuong 4n de€ cai bién thir tu cia cac budc tong hop hodc dé chon mdt so

dd quy trinh cu thé dé thu dugc hop chit mong mudn theo sang ché.

Céc hop chét theo sang ché c¢6 thé duge diéu ché sir dung cac phan tmg va ky thuét
dugc mo ta trong phan nay. Trong cac phuong phéap tdng hop duge md ta dudi ddy, cin
hiéu ring toan bd cac diéu kién phan tng, bao gdm viéc lwa chon dung mdi, 4p suit phan
mg, nhiét 6 phan tng, thoi gian thir nghiém va quy trinh thyuc hién, 13 cac diéu kién
chuin dé phan ung, d& dang duoc xac dinh bdi ngudi c6 hiéu biét trung binh trong linh
vuc ndy. Han ché ddi vdi cac phan tir thé twong thich véi cac diéu kién phan tng s& d&
dang dugc xdc dinh bdi ngudi c6 hidu biét trung binh trong linh vuc nay, va sau do

phuong phép thay thé can dugc sir dung.
Phuong phap didu ché

Cac hop chét theo sang ché c6 thé 1a duoc didu ché bang phuong phap, nhu cac
phuong phap dugc md ta trong cic so dd sau bang cach sir dung cac phan tng bién dbi
héa hoc da biét trong linh vuc nay. Cac dung moi, nhiét dg, ap sudt, va cac diéu kién
phan tmg khéc c6 thé d& dang dugc chon béi ngudi c6 hiéu biét trung binh trong linh virc
nay. Céc hop chét ban diu c6 ban trén thi truong hoic dé& dang dugc diéu ché béi ngudi
¢6 hiéu biét trung binh trong linh vue nay. Céc so dd khong nhim muc dinh giéi han cac
phuong phéap c6 thé duoc sir dung dé diéu ché hop chat theo sang ché. Céc phwong phap
c6 thé da biét trong linh vyc nay. Ngoai ra, cac bude diéu ché khac nhau c6 thé duoc thuc
hién theo th{r tr hodc trinh tu thay thé dé thu dugc hop chit mong muébn. Hon nira, cic
phan tmg trong cc so dd nay 1a cac bude tach biét khong thuc hién nbi tiép, bang cach
16ng ghép nhiu budc trong cling binh phan Gng hodc bing cach thuc hién nhidu budc ma
khong can tinh ché hodc xac dinh cong thirc cdu tao ctia hop chét trung gian. Ngoai ra,
nhiéu hop chét diéu ché bang phuong phap dudi ddy co thé tiép tuc duoc bién dbi bang
cach dung cac phuong phap théng thudong da biét trong linh vic nay. Toan b céc tai liu
trich din dugc két hop vao sang ché bang cach vién dén.

Nhiéu phan tng bién ddi héa hoc ndy dugc mé ta trong tai liéu Smith, M.B. et al,
March's Advanced Organic Chemistry Phan ungs, Mechanisms, and Structure, Fifth
Edition, Wiley-Interscience, New York (2001), hodc céc tai li€u chudn khéac. Mot sb phéan

ung bi€n doi can bao vé nhom chirc phan tng bang nhom bao vé. Cac dieu kién de gan,
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loai bd, va d6 nhay twong ddi v6i cac diéu kién phan tng cla cac nhém nay dugc mé ta
trong Greene, T.W. et al, Protective Groups in Organic Synthesis, Third Edition, Wiley-
Interscience, New York (1999).

Lién quan dén so dd 1, trong diéu kién Horner-Wadsworth Emmons tiéu chuén
xyclohexanon II dugc cho phan tmg v6i phosphonat IIT dé thu dugc este khong no tuong
tmg. Thuc hién phan tng hydro héa xuc tic bing Pd/C va khi hydro, sau d6 thity phan
ketal trong diéu kién axit & thu duoc xycloalkanon c¢6 cong thire IV. Hop chét IV duge
cho phén tmg véi triflic anhydrit va bazo hiru co, nhu 2,6-lutidin dé thu dugc vinyl triflat
c¢6 cong thirc V. Hop chit V dugc ghép cip véi axit arylboronic hoic este arylboronic E-
B(OR),, t6t hon néu trong diéu kién Suzuki (xem Kotha, S. et al, Tetrahedron, 58:9633-

19695 (2002)) dé thu dugc xycloalken c6 cong thirc VI. Thong thudng, phan tmg nay duoc
thire hién bang cach gia nhiét halogenua va axit hoic este boronic dén nhiét d6 nim trong
khoang tir 90°C dén 98°C v&i bazo, nhu dung dich nudc natri triaxit hodc kali phosphat
hodc natri carbonat hodc kali carbonat trong dung méi, nhu dioxan, DMF, THF, hodc
NMP bing cach st dung chdt xuc tac, nhu tetrakis(triphenylphosphin)paladi hoic
CLPd(dppf). Nhiéu bién thé cta phan tmg ndy bao gdm viéc str dung céc nhiét do, dung
mdi, bazo, diéu kién khan, chét xtic tac, dan xuit boronat, va chét thay thé halogenua,
nhu triflat da biét trong linh virc ndy. Cac diéu kién vira phai da dugc ghi nhan dé ghép
cap cac din xuét axit boronic nhay cam. xem Kinzel, T. et al, J Am. Chem. Soc,
132(40):14073-14075 (2010). Olefin VII ¢6 thé dugc bdo hoa bang cach cho phan tng
v6i Pd/C trong didu kién khi hydro dé thu duoc hop chét ¢ cong thirc VII dudi dang hén
hop chét ddng phén cis va chit ddng phén trans xung quanh vong cacbon. Este ndy dugc
tiép tuc thé bing cach cho phan g v6i bazo manh, nhu LDA hoic LiI—H\/[DS, sau d6 bd
sung hop chét dién tr R*-X, trong d6 X 1a Br hodic I, dé thu dugc hop chét c6 cong thirc
VIII sau khi thiy phan bazo v6i bazo, nhu LiOH. Axit VIII dugc ghép cdp vdi amin co
cong thire IX trong didu kién tiéu chuén, da biét trong linh vue nay, dé thu dugc hop chét

c6 cong thire (I).

Sodo 1

-69-



o8
RO \{‘Lo’
1.MHTHF R W CR
{ 2. Hy, Pd® © i
i 3 H
0
—Q—\Z_OH 1. LDAUHMDS, X
E .
4, Rﬁ* 2, LiOH R’
Vil A Vil
. VI
HzN—@
L IX
R&

chét ghép cip

Nhu dugc thé hién trong so d6 2, olefin VI ¢6 thé dugc hydroborat hoa bang cach
cho phan tmg véi boran, nhu catechol boran, sau d6 oxy hoéa bing hydro peroxit dé thu
dugc hop chat hydroxyl c6 cong thirc X, dudi dang hdn hop chét ddng phan. Hop chét X
c6 thé duoc bién dbi thanh hop chét c6 cong thuc (I) bing phu’ong phép mb ta trong so dd
1.

So dd2

%—OR RoBH, THF

{

sau dé H0»

vi

‘Trong so db 3, piperidinon dugc bao vé c6 cong thirc XI duge N-alkyl héa bing
cach cho phan ﬁﬁg v6i haloaxetat c6 cong thirc III (X=Br, Cl), sau d6 thuy phan trong
diéu kién axit ketal dé thu dugc keto este co cong thire XII. Vinyl triflat dugc diéu ché
nhu trén dé thu dugc hop chit c6 cong thire XIII. Vinyl triflat duge cho phan Gng voi
diboran, nhu bis-pinnacolatoboran, trong sy ¢6 mat ciia ngudn Pd(0), nhu (PPhs),Pd, dé

thu dugce vinyl bornic este c6 cong thire XIV. Thuc hién phan Gng ghép cap Suzuki aryl
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halogenua E-X, trong d6 X=Br, I, Cl, OT{, trong diéu kién ti€u chuin mo ta néu trén dé
thu duoc hop chit khong no c6 cong thirc XV. Hop chét ¢6 cong thire XV ¢6 thé duoc
bién dbi thanh hop chét c6 cong thirc (I) bang cic phuong phap d3 mo ta trong sang ché.
Theo mét phuong 4n khéc, hop chit c6 cong thire XV c6 thé duqc' cho phén tUng véi
boran, nhu catechol boran, sau d6 oxy hoa béng hydro peroxit, dé thu dugc hop chét c6
cong thirc XVI, c6 thé duge bién dbi thanh hop chét c6 cong thirc (I) bang cac phuong

phép da md ta trong sang ché.
So dd 3

0

‘?"Om P
[:0* }JH — R . o:@h{«?_
sau dé HCl Sy RS

{OR}LB-B(OR]z
Pd?, bazo

% or _?-—!DR
(N - E—{ N- T (RO

), R Pd% b
XV

R.BH
sau dé Hy0,

Q

‘2‘—@1

. S— )

( —— E‘éf;r .
HO XVv1

So db 4 thé hién phuong phéap diéu ché amit tir anhydrit c6 cong thirc XVIIL. Axit
- 0 cong thirc XVII duge cho phan tmg véi chét clo hoa, nhu oxalyl clorua hogc thionyl
clorua, dé thu dugc axyl clorua c6 cong thire XVIIL Hop chit ¢6 cong thire XVIII ¢6 thé
duge bién do6i thanh amit c6 cong thirc I biang cach cho phén tmg v6i amin c6 cong thirc

IX va bazo hitu co, nhu diisopropyletylamin.

So db 4
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R‘
] HoN
-G
by RSRA bazo amin. CHxCls
xXvi XV ﬂl

So dd 5 thé hién phuong phap alkyl héa chon loc dé gin R’ & vi trj alpha ctia amit
¢6 cong thirc I. Trong diéu kién tiéu chun, anhydrit hdn hop c¢6 cong thirc XIX c6 thé
duoc cho phan tng v6i hop chét co kim hoat quang bd tro oxazolidinon ¢ cong thirc XX
dé thu dugc imit ¢6 cong thire XXI. Céc chit bd trg hoat quang Evan 13 da biét trong linh
vue ndy. Imit ¢6 cong thirc XXI duoc alkyl hoa chon loc bang cach cho phan tng véi
bazo manh, nhu NaHMDS, va hop chét 4i dién tir R’-X @& thu dugc hop chét c6 cong
thirc XXII ¢6 d6 chon loc ddng phan khong dbi quang cao dé gén R®. Imit XXII c6 thé
duogc thiy phin bang cac phuong phap tiéu chuén, nhu bazo manh va hydro peroxit (xem
Evans et al, Tetrahedron Lett, 28:6141-6144 (1987)) dé thu dugc hop chét c6 cong thic
XXIII. Axit XXIII ¢6 thé dugc bién dbi thanh hop chit c6 cong thirc (I) bang céc phuong

phép da mo ta trong sang ché.

Sodd 5

Q
o o
)—u _ BuliTHE g Q@i_}w)’l NaHMDS, THF E_QV:-\] _;}— H

R sau dd REx St R R

pixd

e H
XX 1;’?6 XXl XX

XX
LIOM, M0,

o —— ed % } "
\_{J‘}a b5
XX
Trong so dd 6, keton ¢ cong thire XXIV c6 thé duge didu ché bang phuong phap
mo ta trong so dd 1va3,co fché duogc cho phan Ung trong diéu kién khir manh véi
borohydrua, nhu natri borohydrua, dé thu dugc ruou c6 cong thirc XXV. Ruou nay c6 thé
duoc cho phan Gmg v6i bazo manh trong su ¢6 mit clia hop chit di vong thom dugc thé
halogen hoat tinh dé thu duoc ete c6 cong thire XXVI. Theo cach khéc, rugu XXV c¢6 thé

duoc cho phan tng trong didu kién Mitsunobu tiéu chudn v6i DIAD va
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triphenylphosphin dé thu dugc ete c6 cong thirc XXVI, c¢6 thé dugc bién dbi thanh hop

chét c6 cong thire (I) bang cic phuong phap da mo ta trong sang ché.

So db 6
Q 0 . 0
i OR NaBH, - or E-X, bazo, DMF, nhiét E oo R
D{:\a ,,,,, ~ HO CB = _ b_@E <
~hoRe b R ho#c E-OH, DIAD, PhyP o g
XXV XXV XXV

|

U

So @ 7 thé hién phuong phap didu ché amin c6 cong thire XXVII tir keton c6
codng thire XXIV bing phan tmg amin hoa khir. Phan tmg nay c6 thé duoc thuc hién bing
cach cho phan tmg theo thtr tu v6i amin, sau d6 phan tmg véi chat khir, nhu natri
borohydrua. Amin XXVII c6 thé duoc lién két véi E-X, trong d6 X=Cl, Br hoac I trong
cac diéu kién nhiét, nhu gia nhiét trong dung mdi, nhu DMF, hodc béng cach ghép cap
xtc tac paladi, nhu phan tmg ghép cip Buchwald d& thu dugc amin c6 cong thirc
XXVIIL Este ¢6 cong thire XXVIII c6 thé duoc bién dbi thanh hop chét c6 cong thic (I)

bang cac phuong phap da mé ta trong sang ché.

Sodo7
o
. G . =& R

- R RS EX },4@ 3,

B— 5 = A B o4
0 ] R‘} L E K }(’x =
e pe sau dé NaBH, Uk R
XXIV XXVl

|

Nhu dugc thé hién trong so dd 8, keton c6 cong thirc XXIX c¢6 thé dugce cho phan
ung vai haloaxetat ¢6 cong thirc III trong sy c6 mat cua kim loai k&ém hoat tinh dé thu
duoc rugu béc ba ¢ cong thire XXX. Este ¢6 cong thirc XXX c6 thé duge bién dbi thanh

hop chit c6 cong thirc (I) bang cac phuong phap di mé ta trong sang ché.

So db 8
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o}
X‘?—OR o
E, 5 zn° s NI E 5\ OH»—OR .- |
D-d = =0 ~ D-a - 0
)n )n R3

XXIX XXX

Nhu duge thé hién trong so db 9, keton ¢6 cong thirc XXIV ¢6 thé duge cho phan
ung véi hop chét co kim E-M, trong dé M =Li, Na hoac K, dugc diéu ché bﬁng cach cho
aryl halogenua phan ung v6i alkyl lithi, nhu tert-butyllithi dé thu dugc ruou bac ba co
codng thirc XXXI. Este c6 cong thirc XXXI c6 thé dugc bién ddi thanh hop chét co6 cong
thirc (I) bing cac phwong phap da mo ta trong sang ché.

Sod69

Q 0
0@8‘2;?? E-X,RL Ho)@sﬁ SR _
n e BTNy b — 0
XXIV XXXI

Nhu duoc thé hién trong so dd 10, diamin dugc bao vé mot nhom chirc ¢ cong
thitc XXXII c6 thé duge bién dbi thanh hop chit c6 cong thue XXXIII bang cac phuong
phap mo ta trong so d6 3. Amin c6 cong thire XXXIII duge cho phan tng véi E-X, trong
d6 X = Cl, Br, 1, va chét xtc tac paladi, nhu Pd(PhsP),, dé thu dugc hop chat co cong
thirc XXXIV. Theo cach khéc, amin c6 cong thirc XXXIII c6 thé dugc cho phan tng véi
hop chit ECH,X trong didu kién bazo da dé N-alkyl hoa dé thu dugc hop chit ¢6 cong
thirc XXXIV. Este ¢6 cong thirc XXXIV ¢6 thé dugc bién ddi thanh hop chit c6 cong
thirc (I) bang cac phuong phap di mo ta trong sang ché.

So dd 10
Q )
w\ g R LAY g.x hodc ECH.X E.
XXXII X0 XXX

|

®
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Phan tich cong thirc ciu tao va tinh ché hop chét theo sang ché bing phuong phap
HPLC/MS va HPLC phéan tich/diéu ché

Phuong phap [0002]HPLC/MS phan tich va diéu ché duoc thuc hién bing céac
phuong phéap sau:

Phuong phap A: Waters Acquity SDS bang cach sir dung phuong phap sau:
gradien tuyén tinh nim trong khoang tir 2% dén 98% dung mdi B trong 1,7 phit; phat
hién: UV & budc song 220nm; cdt: BEH C18 2,1 mm x 50mm; hat kich ¢& 1,7um (gia
nhiét dén nhiét do 50°C); téc d6 dong: 0,8mL/phit; pha dong A: 100% nuéc, 0,05%
TFA; pha dong B: 100% axetonitril, 0,05% TFA.

Phuong phap B: Cot: Waters Acquity UPLC BEH C18, 2,1 x 50mm, hat kich ¢&
1,7um; pha dong A: 5:95 axetonitril:nu’éc chtra 10mM amoni axetat; pha dong B: 95:5
axetonitril:nuéc chira 10mM amoni axetat; nhiét d6: 50°C; gradien: ndm trong khoang tir
0% dén 100% B trong 3 phut, sau d6 duy tri trong 0,75 phut & 100% B; tbc d6 dong:
1,00mL/phut; phat hién: UV & buée séng 220nm.

Phuong phap C: Berger SFC MGIL; cot: IC 25 x 3cm ID, Sum; téc dd
dong:85,0mL/phut; pha dong:70/30 CO,/MeOH; budc séng phat hién: 220nm.

Phuong phap D: Berger SFC phan tich; cot: Chiral IC 250 x 4,6mm ID, Sum; tdc
d6 dong: 2,0mL/phit; pha dong: 70/30 CO,/MeOH.

Phuong phap E: Berger SFC MGII; c¢t: Chiral OJ-H 25 x 3cm ID, Spm; tdc dd
dong: 85,0mL/phut; pha dong:75/25 CO,/MeOH; budc song phat hién: 220nm.

Phuong phép F: Aurora SFC phan tich; cft: Chiral IC 250 x 4,6mm ID, Spm; tdc
do dong: 2,0mL/phut; pha dong: 70/30 CO,/MeOH.

Phuong phép G: Berger SFC MGII; cot: Chiral AS 25 x 3cm ID, Spm; tde do
dong: 85,0mL/phut; pha dong: 87/13 CO,/MeOH; budc séng phat hién: 220nm.

Phuong phap H: Aurora SFC phan tich; cdt: Chiral AS 250 x 4,6mm ID, Sum; tbc
do dong: 2,0mL/phut; pha dong: 85/15 CO,/MeOH. '

Phuong phép I: Berger SFC MGII; cot: Chiral AS 25 x 3cm ID, Spum; toc d6 dong:
85,0mL/phut; pha dong: 90/10 CO,/MeOH w/ 0,1% DEA; budc song phat hién: 220nm
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Phuong phép J: Aurora SFC phén tich; cgt: Chiral AS 250 x 4,6mm ID, Spm; tbe
do dong: 2,0mL/phit; pha dong: 90/10 CO,/MeOH w/ 0,1% DEA

Phuong phap K: Cot: Waters Acquity UPLC BEH C18, 2,1 x 50mm, hat kich c&
1,7um; pha ddng A: 5:95 axetonitril:nuéc chura 0,1% axit trifloaxetic; pha dong B: 95:5
axetonitril:nude chira 0,1% axit trifloaxetic; nhiét do: 50°C; gradien: nam trong khoang tir
0% dén 100% B trong 3 phit, sau d6 duy tri trong 0,75 phut & 100% B; téc d6 dong:
1,0mL/phut; phét hién: UV & buéce séng 220nm.

Phuong phép L: HPLC phén tach dong phan quang hoc: cot IF-3, ID 4,6 mm x
150mm; toc do dong: 1mIL/phut; pha dong: 85% heptan/15% isopropanol.

Phuong phap M: HPLC phan tach ddng phan quang hoc: ¢t ID CHIRALPAK®,
Chiral Techndlogies, West Cheste, PA, 5 pm, ID 4,6 mm X 250mm; tdc do dong:
20mL/phit; pha dong: 0,4% Et,NH trong axetonitril.

Phén tich cong thirc ciu tao hop chit theo sang ché bang phuong phap NMR

Phd'H NMR (trir khi ¢6 quy dinh khac) dugc phan tich bing may quang phd
JEOL® hoac Bruker FOURIER® & tdn s6 400MHz hodc 500MHz.

Dit liéu phd dugc ghi dudi dang d6 chuyén dich hoa hoc (46 b, s6 lugng hydro,
hing s lién két theo Hz) va tinh theo don vi ppm (don vi 8) so véi chuén ndi (tetrametyl
silan = Oppm) dbi voi phd 'H NMR, hodc pic dung méi con du (2,49ppm ddi véi
CD;SOCD,H, 3,30ppm dbi véi CD,HOD, 1,94ppm déi véi CHD,CN, 7,26ppm dbi véi
CHCls, 5,32ppm dbi véi CDHCL,). Céc ky hiéu viét tit dugc sir dung trong pic NMR: “a”

= bi€u kién, “br. s.” = vach don rng.

Phuong phap A: Piéu ché aryl xyclohexen béng phéan tmg ghép cip lién két chéo

TmeOEt ——— Ar’@WOEt

0 O

Suzuki

B6 sung Pd(PPhs), (5% mol) vao etyl 2-(4-(((triflometyl)sulfonyl)oxy)xyclohex-3-
en-1-yl)axetat* (1,0 duong lugng), axit boronic (1,2 duong luong), Na,CO; (2,5 duong
lugng), KBr (1,1 duong lugng) trong 1,4-dioxan/nudce (10:1 thé tich, 0,25M). Hdn hop
phan g thu dugc dugc gia nhi€t dén nhiét d6 ndm trong khoang tir 80°C dén 90°C trong
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16 gidy, sau @6 hdn hop phan tng thd duge ¢o. Chét rin thu duoc duge pha lodng bing
EtOAc va nuéc va cac 16p duoc phan tach. Lép nude duge chiét bing EtOAc ba lan.
Dich chiét hitu co thu gom dugc duge lam kho b%mg magie sulfat khan, lgc, va cd trong
didu kién 4p suit gidm. HOn hop phan Gng thd duoc tinh ché bang phuong phap sic ky

silicagel dé thu dugc hop chit mong mudn.

*Etyl 2-(4-(((triflometyl)sulfonyl)oxy)xyclohex-3-en-1-yl)axetat dugc didu ché tir
1,4-dioxaspiro[4,5]decan-8-on biang phuwong phip md ta trong 1) Stocks, P.A. et al,
Angew. Chem. Int. Ed, 46:6278-6283 (2007); 2) Barlind, J.G. et al, J Med. Chem,
55:10610-10629 (2012).

Phuong phép B: Hydro héa

ArmOEt — Ar/mOEt

o) o)

Hop chét ban dau khong no dugc hoa tan trong dung méi dugc chon (vi du
metanol, etyl axetat, hodc axit axetic) dé tao thanh dung dich 0,1-0,3M. Dung dich thu
dugc duge suc v6i khi nito va 20% khéi lugng chét xtic tac (Pd/C khan hoat tinh 10%
khéi lugng, hodic Pd/C Degussa 10% khéi lugng, hodc PA(OH),/C 10% khdi luong) dugc
bd sung vao dung dich nay dé tao thanh hdn hop khéng ddng nhit. Khi hydro dugc suc
vao dung dich cho dén khi hop chit ban diu phan tng hoan toan duogc xac dinh bing
TLC, va/hodc LC-MS, va/hoic NMR. Khi két thuc, hdn hop phan tng dugce suc voi khi
nito, loc qua dém CELITE®, va ¢ trong diéu kién 4p suét giam. Hop chit cudi cling

dugc tinh ché bang phuong phép sic ky nhanh.

Phuong phép E: Thiy phan este

(0] 0]
E OFEt E OH
Ar | Ar

B6 sung thé tich dung dich nuéc LiOH (7,25M) vao dung dich chira este (1,0
dwong luong) trong EtOH (1,0M). Hbn hop phan tng dugc khudy manh, gia nhiét d¢én
nhiét do 50°C trong 1 gid, sau d6 pha lodng bing nudc (50mL) va tiép tuc gia nhiét dén
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nhiét d6 50°C trong 5 gio. Hon hop phan tng duge 1am lanh bang bé nuée d4 va axit hoa
(46 pH khoang 1) bang cach bd sung tir tir dung dich HCL 3M. EtOAc¢ dugc bd sung vao,
cac 16p dugc phan tach, va pha nude duge chiét bang EtOAc (3x). Dich chiét hiru co thu
gom dugc duge 1am kho bing natri sulfat khan, loc va c6 trong diéu kién 4p suét giam dé

thu dugc desired axit carboxylic dugc sir dung ma khong can tinh ché thém.
Phuong phép G: Phan ting gitta este va anilin

R A

R
(Z//OEt + HZN,AF - O),N
B6 sung dung dich chira PrMgCl (2,0 dwong luong, 2M trong THF) vao dung
dich chtra anilin (2,0 duong lugng) trong THF (0,25M) & nhiét d¢ 0°C. Dung dich thu
dugc duogc 1am 4m dén nhiét d6 phong va khudy trong 5 phut & thoi diém nay este (1,0
duong lugng) duge bd sung vao. Hon hop phan tmg thu duge duge khudy & nhiét do
phong trong 8 gid va rét vao nudce. Etyl axetat duoc bd sung vio va cac 16p dugc phan
tach. Lép nudc duge chiét ba 14n bang etyl axetat. Dich chiét hiru co thu gom duoc duge
lam khé bang magie sulfat khan, loc, va cd trong diéu kién 4p suit giam. Hon hop phan
tmg thd duge tinh ché bing phuong phéap sic ky silicagel @ thu dugc hop chit mong

muon.

Phuong phép K: Piéu ché aryl xyclohexen bang phan tmg ghép cip lién két chéo

O,
BmOEt e Ar’%OEt
o 0 O

B6 sung lugng xtic tac ciia PEPPSI-IPr (2% mol) vao etyl 2-(4-(4,4,5,5-tetrametyl-

Suzuki

1,3,2-dioxaborolan-2-yl)xyclohex-3-en-1-yl)axetat* (1,1 duong lugng), aryl halogenua
(1,0 duong lugng), va Cs,CO;3 (2,2 duong lugng), trong 1,4-dioxan/nude (10:1 thé tich,
0,25M). Hon hop phan tng thu duge duge gia nhiét d&n nhiét d6 100°C trong 2-12 gid,
sau d6 hdn hop phéan tng thé duoc cb va nap vao silica gel. Hon hop phan tmg thd duge

tinh ché bang phuong phap séic ky silicagel.
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*Etyl 2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3-en-1-yl)axetat
dugc didu ché tir 1,4-dioxaspiro[4,5]decan-8-on bing phwong phap md ta trong Barlind,
J.G. et al, J. Med. Chem, 55:10610-10629 (2012).

Phuong phap L: Phan Gng ghép cap cla axit carboxylic véi hop chét bd tro hoat

quang
o o)
H g \}—o H 3 )\*~0
Ar- ) N)) Ar N\/\
° { S R
Armi)ﬁ o o , ' hodc
& g T “ W ©
)\/ R Ar— ” N]) : Ar N\/)
=) R ¥ -
a o
R R
R=8n, Fh R =Bn, Ph

B sung vao binh phan tmg day tron dd lam kho trong 16 (Binh sd 1) axit
carboxylic (1,0 duong luong) dudi dang hdn hop chit ddng phan khong dbi quang. Binh
phan ing nay dugc suc va nap déy véi khi nito, sau d6 nap v6i THF (0,25M) va
trietylamin (2,0 duong lugng). Dung dich thu dugc dugc lam lanh dén nhiét @ -78°C
treée khi bd sung tir tir pivaloyl clorua (1,25 dwong lhrgng) trong 15 phit. Sau d6, hon
hop phéan tmg duoc khudy & nhiét d6 0°C trong 1 gio.

B& sung (R)-4-benzyl-2-oxazolidinon hoic (S)-4-benzyl-2-oxazolidinon hogc 4-
phenyl-2-oxazolidinon hoat qﬁang (1,3 duong lugng) va THF (0,25M) vao binh phan tng
day tron khac da 1am kho trong 16 (Binh sb 2). Dung dich nay dugc 1am lanh dén nhiét do
-78°C trudec khi bd sung tir tir n-BuLi (2,5M trong hexan, 1,3 duong lugng). Hon hop
phan tng nay dugc khudy & nhiét d6 -78°C trong 15 phut trudc khi dugc 14y ra khéi bé

nudce da.

Sau do, binh s6 1 dugc lam lanh trd lai dén nhiét d6 -78°C va hdn hop trong binh
s& 2 duge bd sung vao binh sé 1 bing éng thong trong 15 phut. Sau khi bd sung hoan
toan, b& nude da duoc ldy ra va phan img dugc khudy trong 3 gidr & nhiét o phong. Phan
g dugc dimg bang cach bd sung dung dich amoni clorua bao hoa (100mL), sau d6 chiét
bing etyl axetat (100mL x 3). C4c pha hitu co thu gom dugc dugc rira bang nude mubi,
Jam kh bang natri sulfat, loc va cd. Phin cén tho duoc tinh ché bang phuong phép sac ky

silicagel.
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Phuong phap M: Alkyl héa imit oxazalidinon

R! r2 R
Af‘m“}f‘j A H “?’
H H ‘
o o 4
hoic
R1 R2 Rﬂ
.Armbi)‘j\j —— th‘: - .D
H A ;
H § H AN A
0 o
3 R'=8n, Ph
hogc R2 = Alkyl
e ¥
, .
i d AR g
0 sl
hodc
R1 RZ R1
Arm'N O A:-QT/SI.NH
B : M '\, O
H H Q {Zfl H H 8] I

NaHMDS (2M trong THF, 1,2 dwong lugng) duoc bd sung nhé giot vao dung dich
0,2M chira imit (1,0 duong lugng) trong tetrahydrofuran khan & nhiét d§ -50°C. Dung
dich dugc khudy trong 10 phut & nhiét d6 -50°C, sau d6 alkylhalogenua tinh khiét dugc
bd sung nhé giot vao. Hn hop phan img dugc khudy thém trong 2 dén 48 gio & nhiét do
nam trong khééng tir -50°C dén -20°C, sau d6 dimg bing cach bd sung dung dich amoni
clorua bdo hoa trong khi van & trang thai lanh. Hdn hop phéan tmg dugc dé 4m dén nhiét
d0 mdi trudng va chiét ba 1an bing etyl axetat. Dich chiét hiru co thu gom dugc duge lam
kho bang MgSO,, loc, ¢b trong diéu kién 4p suét giam, va tinh ché biang phwong phép séic
ky nhanh trén silica gel. '

Phuong phép N: Phén cit hop chét bd tro hoat quang
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LiOH
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Bb sung imit oxazalidinon (0,418mmol, 1,0 duong lugng), THF (0,25M) va nudc
cit (1M) vao binh phan tng day tron. Dung dich nay dugc lam lanh dén nhiét do 0°C
trude khi bd sung tir tir H,O, (35% khéi lwong trong nudc, 4 duong lugng), sau d6 bd
sung LiOH (2,7M trong nuéc, 1,6 duong lugng). Dung dich phan tng dugc dé 4m dén
nhiét 6 phong. Tién trinh phan tmg dugc kiém soét bang phuong phap LC/MS vi dung
dich phan tng dugc dimg tir tir & nhiét do 0°C bang cach bb sung dung dich natri sulfit
bao hoa khi hop chit ban d4u da phan tmg hoan toan. Do pH dugc diéu chinh dén khoang
5-6 bang HCI 1N, sau d6 hdn hop dugc chiét bang EtOAc va metylen clorua. Cac pha
hitu co thu gom duge dugce lam kho béng natri sulfat, loc, va c6. Hop chét thd dugc tinh

ché bang phuong phap sic ky silicagel.

Phuong phap O: Phan g ghép cép cua axit carboxylic va anilin

H,N
0 2 0 )
- . R
J]\ * \©\ 111\ /©
R ~OH R2 RUON

Propylphosphonic anhydrit (1,5 duong lugng, dung dich 50% khéi lugng trong
etyl axetat) dugc bd sung vao dung dich chira axit carboxylic (1 duong lugng) va pyridin
(3 duong lugng) trong etyl axetat (0,1M) & nhiét &6 mdi truong. Hon hop phan tmg duge

khudy trong 5 phut, sau d6 anilin (1,5 duong lugng) dugc bd sung vao. Phan ung dugc
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khuéy & nhiét d0 moi trudng cho dén khi axit phan ang hoan toan dugc xé4c dinh bang
| TLC vid/hoic LC-MS. Hdn hop phan {ng dugc rét vao nude, NaOH 1M (10 duong
lugng) dugc bd sung vao, va 16p nuée duge chiét bang etyl axetat ba 1an. Dich chiét hiru
co thu gom dugc duge 1am kho bing MgSO, va ¢b trong didu kién chan khong. Phan cin

thd duoc tinh ché bang phuong phap sic ky cot silicagel.
Vidulva2

N—(4-clophenyl)-2-(trans-4-(quinolin-4-y1)xyclohexy1)axefamit

Cl
RonF
= @)

N-(4-clophenyl)-2-(4-(cis-quinolin-4-yl)xyclohexyl)axetamit

Cl
= 0

Hop chét theovi du 1 va 2 duoc diéu ché bang phuong phép A, B, va G. Phuong
phap A st dung 7,91g (25mmol) etyl 2-(4-(((triﬂometyl)sulfonyi)oxy) xyclohex-3-en-1-
yl)axetat va 4,56g (26mmol) axit quinolin-4-boronic. Phuong phap B str dung 20% khdi
lwong Pd/C khan (10% khdi lugng) va metanol 1am dung méi. Phuong phap G st dung
100mg etyl 2-(4-(quinolin-4-yl)xyclohexyl)axetat (hdn hop chit déng phéan khong dbi
quang) va 87mg 4-cloanilin. Tinh ché bing phuong phap sic ky silicagel (0% dén 60%
etyl axetat trong toluen) @ thu dugc hop chét theo vi du 1 (chét ddng phan khong d6i
quang trans) dudi dang chit dong phén rira giai thir nhit. '"H NMR ciia chit dong phan
trans (400MHz; CDCl;): & 8,85 (d, J = 4,6 Hz, 1H), 8,04-8,14 (m, 2H), 7,67-7,72 (m,
1H), 7,53-7,59 (m, 1H), 7,47-7,53 (m, 2H), 7,27-7,31 (m, 3H), 3,27-3,37 (m, 1H), 2,34
(d, J = 6,6 Hz, 2H), 2,03-2,11 (m, 5H), 1,61-1,73 (m, 2H), 1,31-1,44 (m, 2H) ppm. m/z
379,2 (M+H)).

Tiép tuc rira giai tir ¢t dé thu duge hop chét theo vi du 2 (chit ddng phan khong
d6i quang cis) dudi dang chit ddng phén rira giai thir hai."H NMR ciia chit ddng phan cis
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(400MHz; CDCls): & 8,84 (d, J = 4,6 Hz, 1H), 8,04-8,14 (m, 2H), 7,67-7,73 (m, 1H),
7,48-7,60 (m, 3H), 7,25-7,31 (m, 3H), 3,36-3,46 (m, 1H), 2,51-2,60 (m, 3H), 1,68-1,96
(m, 8H) ppm. m/z 379,2 (M+H").

Vidu3va4
N-(4-xyanophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)axetamit hydroclorua

CN

/ \ [
X >//NH
0

x-HCI
N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)axetamit hydroclorua

CN

>

7 N NH
x HCI

Hop chit theo vi du 3 va 4 duoc diéu ché bang phuong phap A, B, va G. Phuong
phap A st dung 7,91g (25mmol) etyl 2-(4-(((triflometyl) sulfonyl)oxy)xyclohex-3-en-1-
yl)axetat va 4,56g (26mmol) axit quinolin-4-boronic. Phwong phéap B str dung 20% khéi
luong Pd/C khan (10% khdi Iwong) va metanol 1am dung méi. Phuong phép G sir dung
100mg etyl 2-(4-(quinolin-4-yl)xyclohexyl)axetat (hdn hop chit déng phin khong dbi
quang) va 80mg 4-xyanoanilin. Tinh ché bing phuong phép sic ky silicagel (0% dén
60% etyl axetat trong toluen) dé thu dugc hop chét theo vi du 3 (chit ddng phan khéng
db6i quang trans) dudi dang chét ddng phan rira giai thir nht. Bazo tu do dugc bién dbi
thanh hydroclorua bing cach tron véi luong du HCI 2M trong dietyl ete, loai bé cac chit
d& bay hoi, va 1am kho trong didu kién chin khong cao."H NMR ctia chit déng phan trans
(400MHz; CDCl3): 6 10,53 (s, 1H), 9,2 (d, J= 5,7 Hz, 1H), 8,60 (d, J= 8,4 Hz, 1H), 8,33
(d, J= 8,6 Hz, 1H), 8,09-8,15 (m, 1H), 7,91-8,00 (m, 2H), 7,79-7,84 (m, 2H), 7,72-7,77
(m, 2H), 3,60-3,70 (m, 1H), 2,37 (d, J = 6,7 Hz, 2H), 1,87-1,99 (m, 5H), 1,65-1,77 (m,
2H), 1,34-1,47 (m, 2H) ppm. m/z 370,2 (M+H").
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Tiép tuc rira giai tir cot dé thu dugc hop chét theo vi du 4 (chit ddng phan khong
dbi quang cis) dudi dang chét ddng phan rira giai thir hai.Bazo tu do dugc bién dbi thanh
hydroclorua bing céch tron véi hrgng du HCI 2M trong dietyl ete, loai bo cac chit d& bay
hoi, va lam khé trong didu kién chan khong cao. 'H NMR cua chit déng phan cis
(400MHz; DMSO-dg): 8 10,79 (s, 1H), 9,26 (d, J= 5,7 Hz, 1H), 8,59 (d, J= 8,4 Hz, 1H),
8,36 (d, J= 8,2 Hz, 1H), 8,09-8,17 (m, 2H), 7,91-7,97 (m, 1H), 7,83-7,87 (m, 2H), 7,72-
7,77 (m, 2H), 3,65-3,75 (m, 1H), 2,66 (d, J= 7,8 Hz, 2H), 2,37-2,46 (m, 1H), 1,81-1,99
(m, 4H), 1,65-1,77 (m, 4H) ppm. m/z 370,2 M+H").

| Vidu5vaé

N-(4-flophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)axetamit

F
/ \ et
Qo E
= -0

N-(4-flophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)axetamit

d

Hop chét theo vi du 5 va 6 dugc diéu ché bang phuong phap A, B, va G. Phuong
phéap A st dung 7,91g (25mmol) etyl 2-(4-(((triflometyl) sulfonyl)oxy)xyclohex-3-en-1-
yl)axetat va 4,56g (26mmol) axit quinolin-4-boronic. Phuong phéap B sir dung 20% khéi
lwong Pd/C khan (10% khdi lwgng) va metanol 1am dung mdi. Phuong phép G sir dung
100mg etyl 2-(4-(quinolin-4-yl)xyclohexyl)axetat (hdn hop chit ddng phan khong d6i
quang) va 76mg 4-floanilin. Tinh ché bing phwong phap séc ky silicagel (0% dén 60%
etyl axetat trong toluen) dé thu dugc hc_rio chit theo vi du 5 (cht ddng phan khong ddi
quang trans) dudi dang chit ddng phén rira giai thir nhit. '"H NMR cua chit déng phan
trans (400MHz; CDCl;): 6 8,85 (d, J = 4,5 Hz, 1H), 8,05-8,15 (m, 2H), 7,67-7,73 (m,
1H), 7,48-7,58 (m, 4H), 7,27 (d, /=4,7Hz, 1H), 6,98-7,05 (m, 2H), 3,25-3,36 (m, 1H),
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2,34 (d, J = 6,6 Hz, 2H), 2,01-2,10 (m, 5H), 1,58-1,72 (m, 2H), 1,29-1,42 (m, 2H) ppm.
m/z 363,2 (M+HD).

Tiép tuc rira giai tir cot dé thu duoc hop chit theo vi du 6 (chit ddng phan khong
d6i quang cis) dudi dang chit ddng phén rira giai thir hai."H NMR ctia chét ddng phén cis
(400MHz; CDCly): o 8,84 (d, J = 4,6 Hz, 1H), 8,05-8,15 (m, 2H), 7,67-7,73 (m, 1H),
7,54-7,62 (m, 2H), 7,48-7,54 (m, 2H), 7,27 (d, J= 4,6 Hz, 1H), 6,97-7,05 (m, 2H), 3,36-
3,46 (m, 1H), 2,51-2,60 (m, 3H), 1,68-1,98 (m, 8H) ppm. m/z 379,2 (M+H").

Vidu7vag

N-(4-flophenyl)-2-(cis-4-(quinolin-3-yl)xyclohexyl)axetamit

N-(4-flophenyl)-2-(¢trans-4-(quinolin-3-yl)xyclohexyl)axetamit hydroclorua

F

-

y \ (R4} >/NH

— o)
x HCI

Hop chét theo vi du 7 va 8 dugc didu ché bang phuong phap A, B, va G. Phuong
phép A st dung 10,0g (32mmol) etyl 2-(4-(((triflometyl) sulfonyl)oxy)xyclohex-3-en-1-
yl)axetat va 6,02g (35mmol) axit quinolin-3-boronic. Phuong phap B sir dung 20% khdi
luong Pd/C khan (10% khdi lugng) va metanol 1am dung méi. Phuong phap G st dung
95mg etyl 2-(4-(quinolin-3-yl)xyclohexyl)axetat (hén hop.chit dong phan khéng d6i
quang) va 71mg 4-floanilin. Tinh ché bing phuong phap sic ky silicagel (0% dén 60%
etyl axetat trong hexan) dé thu dugc hop chét theo vi du 7 (chit dong phan khong ddi
quang cis) dudi dang chit ddng phén rira giai thir nhét. 'H NMR ctia chit déng phén cis
(400MHz; DMSO-d¢): & 8,87-8,89 (d, J = 2,2 Hz, 1H), 8,18 (d, J = 1,8 Hz, 1H), 7,91-
8,00 (m, 2H), 7,65-7,72 (m, 1H), 7,55-7,64 (m, 3H), 7,09-7,15 (m, 3H) 2,77-2,87 (m,
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1H), 2,47 (m, J = 8,0 Hz, 2H), 2,26-2,36 (m, 1H), 1,79-1,91 (m, 2H), 1,57-1,78 (m, 6H)
ppm. m/z 379,2 (M+H").

Tiép tuc rira gii tir cot dé thu dugc hop chét theo vi du 8 (chit ddng phan khong
d6i quang trans) du6i dang chit ddng phan rira giai thir hai.Bazo tu do dugc bién doi
thanh hydroclorua bing cach trén véi lugng du HCI 2M trong dietyl ete, loai bo cac chit
dé bay hoi, va 1am kho trong diéu kién chan khong cao. 'H NMR cuia chét déng phan
trans (400MHz; CDCl3): 6 10,05 (s, 1H), 9,21 (d, J= 1,8 Hz, 1H), 8,89 (s, 1H), §,18-8,26
(m, 2H), 7,96-8,03 (m, 1H), 7,81-7,87 (m, 1H), 7,60-7,65 (m, 2H), 7,08-7,16 (m, 2H),
2,83-2,93 (m, 1H), 2,27 (d, J = 6,6 Hz, 2H), 1,84-2,02 (m, 5SH), 1,59-1,71 (m, 2H), 1,15-
1,28 (m, 2H) ppm. m/z 379,2 (M+H").

Vidu9valo
N-(4-clophenyl)-2-(cis-4-(quinolin-3-yl)xyclohexyl)axetamit

Cl

>

'}'\ NH

N-(4-clophenyl)-2-(trans-4-(quinolin-3-yl)xyclohexyl)axetamit

Cl

>

N ““>’NH

— o)

~Z

Hop chét theo vi du 9 va 10 duoc didu ché bing phuong phap A, B, va G. Phuong
phap A sir dung 10,0g (32mmol) etyl 2-(4-(((triflometyl) sulfonyl)oxy)xyclohex-3-en-1-
yl)axetat va 6,02g (35mmol) axit quinolin-3-boronic. Phuong phép B st dung 20% khéi
lugng Pd/C khan (10% khdi lugng) va metanol 1am dung méi. Phuong phép G sir dung
95mg etyl 2-(4-(quinolin-3-yl)xyclohexyl)axetat (hén hop chit ddng phan khong dbi
quang) va 82mg 4-cloanilin. Tinh ché bing phuong phap sic ky silicagel (0% dén 60%
etyl axetat trong hexan) dé thu duoc hop chét theo vi du 9 (chdt dong phan khong ddi
quang cis) dudi dang chat ddng phan rira giai thir nhét. 'H NMR ctia chét déng phan cis
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(400MHz; CDCl3): ¢ 8,80 (d, J = 2,2 Hz, 1H), 8,06-8,11 (m, 1H), 7,74-7,82 (m, 3H),
7,66-7,72 (m, 1H), 7,51-7,59 (m, 3H), 7,26-7,30 (m, 2H), 2,79-2,89 (m, 1H), 2,43-2,47
(m, 3H), 1,60-1,90 (m, 8H) ppm. m/z 379,1 (M+H").

Tiép tuc rira giai tir cot dé thu duoc hop chét theo vi du 10 (chét déhg phan khong
- d6i quang trans) dudi dang chdt ddng phan rira giai thir hai."H NMR ctia chit ddng phan
trans (400MHz; CDCls): 8 8,81 (d, J = 2,2 Hz, 1H), 8,04-8,09 (m, 1H), 7,90-7,93 (m,
1H), 7,76-7,80 (m, 1H), 7,63-7,68 (m, 1H), 7,47-7,55 (m, 3H), 7,26-7,32 (m, 2H), 7,24
(bs, 1H), 2,66-2,76 (m, 1H), 2,32 (d, J = 6,7 Hz, 2H), 1,99-2,09 (m, 5H), 1,57-1,72 (m,
2H), 1,21-1,34 (m, 2H) ppm. m/z 379,1 (M+H").

Vidullval2

N-(4-xyanophenyl)-2-(cis-4-(quinolin-3-yl)xyclohexyl)axetamit

CN

>

')'\ NH

N-(4-xyanophenyl)-2-(trans-4-(quinolin-3-yl)xyclohexyl)axetamit

CN

<Xz
Va

1"t >/NH

— @)

Hop chét theo vi du 11 va 12 duoc diéu ché bang phuong phap A, B, va G.
Phuong phap A st dung 10,0g (32mmol) triflat va 6,02g (35mmol) axit quinolin-3-
boronic. Phuong phéap B sir dung 20% khdi lugng Pd/C khan (10% khdi lugng) va
metanol lam dung moéi. Phuong phip G st dung 65mg etyl 2-(4-(quinolin-3- -
yl)xyclohexyl)axetat (hdn hop chit ddng phan khong ddi quang) va 52mg 4-xyanoanilin.
Tinh ché bang phuong phép séc ky silicagel (0% dén 60% etyl axetat trong hexan) dé thu
duogc ca hai hop chét theo vi du 11 (ch4t ddng phan khong dbi quang cis) dudi dang chat
ddng phan rira giai tha nhit. '"H NMR ciia chit ddng phén cis (400MHz; CDCl5): & 8,76
(d, J= 2,3 Hz, 1H), 8,58 (bs, 1H), 8,07-8,11 (m, 1H), 7,69-7,79 (m, 4H), 7,64-7,67 (m,
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1H), 7,57-7,63 (m, 3H), 2,75-2,85 (m, 1H), 2,45-2,50 (m, 3H), 1,45-1,85 (m, 8H) ppm.
m/z 370,2 (M+H").

Tiép tuc rira giai tir cot dé thu dugc hop chét theo vi du 12 (chit ddng phan khong
d6i quang trans) du6i dang cht ddng phén rira giai thit hai. 'H NMR cuia chit déng phan
trans (400MHz; CDCls): & 8,80 (d, J = 2,3 Hz, 1H), 8,05-8,09 (m, 1H), 7,90-7,93 (m,
1H), 7,76-7,80 (m, 1H), 7,60-7,73 (m, 5H), 7,50-7,56 (m, 1H), 7,45 (bs, 1H), 7,67-7,77
(m, 1H), 2,36 (d, J = 6,7 Hz, 2H), 1,99-2,10 (m, 5H), 1,59-1,72 (m, 2H), 1,22-1,35 (m,
2H) ppm. m/z 370,2 (M+H)).

Vidu 13 (a) va (b)

2-(4-(cis-1H-indazol-4-yl)xyclohexyl)-N-(4-xyanophenyl)axetamit (chit dong
phén rira giai thir nhét, hoa 14p thé tuong di khong dugc xac dinh va bé tri tiy ¥)

N
N

NH

7
HN‘N

2-(4-(trans-1H-indazol-4-yl)xyclohexyl)-N-(4-xyanophenyl)axetamit (chit dong
phan rira giai thir hai, hoa lap thé twong d6i khong dugc xac dinh va bb tri tiy ¥)

2-(4-(1H-indazol-4-yl)xyclohexyl)-N-(4-xyanophenyl)axetamit dugc didu ché
bang phuong phap A, B va G. Phuong phip A st dung axit indazol-4-boronic va etyl 2-
(4-(((triflometyl)sulfonyl)oxy)xyclohex-3-en-1-yl)axetat va dimetoxyetan lam dung moi,
Pd(dppf)CL, 1am chét xuc tac, K,CO; 1am bazo, va khong sir dung KBr 1am chét bd trg.
Phuong phép B sir dung 10% khéi lugng Pd(OH),/C (10% khdi lwong) 1am chit xtc tac
va metanol lam dung méi. Phuong phép G st dung 4-xyanoanilin (2 duong ludng) va
etyl 2-(4-(1H-indazol-4-yl)xyclohexyl)axetat (hon hop chit ddng phan khong d6i quang)
(1 duong luong). Tinh ché hdn hop phan tng bing phuong phap sic ky silicagel dé thu
dugc ca hai chit ddng phan theo vi du 13. Hop chét theo vi du 13(a) (chit ddng phan ria
giai thir nhét, héa 14p thé twong dbi khong dwoc xac dinh va bd tri tiy y): 'H NMR
(400MHz, CDCls) 8 8,15 (s, 1H), 7,55 - 7,40 (m, 2H), 7,40 - 7,20 (m, 4H), 7,14 (s, 1H),
7,08 - 7,01 (m, 1H), 3,21 - 3,00 (m, 1H), 2,59 - 2,44 (m, 3H), 1,98 - 1,72 (m, 8H) ppm.
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Hop chét theo vi du 13(b) (chit dong phén rira giai thir hai, hoa lap thé twong ddi
khong dugc x4c dinh va b tri tuy y): "H NMR (400MHz, CDCl;) 6 8,13 (s, 1H), 7,69 (d,
J = 8,8 Hz, 2H), 7,63 (d, J = 8,8 Hz, 2H), 7,37 - 7,20 (m, 3H), 6,99 (t, J = 4,0 Hz, 1H),
3,06 - 2,88 (m, 14H), 2,37 (d, J= 6,7 Hz, 2H), 2,13 - 1,97 (m, 5H), 1,83 - 1,65 (m, 2H),
1,39 - 1,27 (m, 2H) ppm.

Vi du 14

2-(4-(1H-indazol-4-yl)xyclohexyl)-N-(4-clophenyl)axetamit (hdn hop chat ddng
phan khéng dbi quang)

Cl

>

NH

Y.
HN\N

2-(4-(1H-indazol-4-yl)xyclohexyl)-N-(4-clophenyl)axetamit [0003] dugc didu
ché bang phuong phép A, B va G. Phuong phéip A str dung axit indazol-4-boronic va etyl
2-(4-(((triflometyl)sulfonyl)oxy)xyclohex-3-en-1-yl)axetat va dimetoxyetan lam dung
moéi, Pd(dppf)Cl, lam chét xuc tac, K,CO; 1am bazo, va khong str dung KBr lam chit bd
trg. Phuong phép B sir dung 10% khéi lugng Pd(OH),/C (10% khéi lrgng) 1am chét xiic
tac va metanol lam dung moi. Phuong phép G st dung 4-cloanilin (2 duong lugng) va
etyl 2-(4-(1H-indazol-4-yl)xyclohexyl)axetat (1 dwong luong). Tinh ché hén hop phan
g bang phuong phap sic ky silicagel dé thu duoc hop chét theo vi du 14 dudi dang hdn
hop chét ddng phan khong dbi quang cis va trans. 'H NMR (400MHz, CDCl;) & 8,13 (s,
1H), 7,55 - 7,45 (m, 2H), 7,38 - 7,21 (m, 4H), 7,13 (s, 1H), 6,99 (t, /= 3,9 Hz, 1H), 3,06
- 2,90 (m, 1H), 2,33 (d, J= 6,7 Hz, 2H), 2,13 - 1,96 (m, 5H), 1,82 - 1,64 (m, 2H), 1,38 -
1,28 (m, 2H) ppm. m/z 368,2 (M+H").

Vidu 16

N-(4-flophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)propanamit (chit ddng phan
khong d6i quang don, héa lap thé trong d6i khong duge xac dinh va bd tri tiy )
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F

O

/B NH

Hop chét trung gian 16A: etyl 2-(4-(quinolin-4-yl)xyclohexyl)axetat

Hop chit trung gian 16A dugc diéu ché bing phuong phap A va B. Phuong phap
A st dung etyl 2-(4-(((triflometyl)sulfonyl)oxy)xyclohex-3-en-1-yl)axetat va axit
quinolin-4-boronic. Phuong phép B st dung 20% khéi luong Pd/C khan (10% khéi

lugng) va metanol 1am dung mdi dé thu dugc hop chét trung gian mong muén 16A.
Hop chét trung gian 16B: Etyl 2-(4-(quinolin-4-yl)xyclohexyl)propanoat

B6 sung dung dich NaHMDS (4,3th, 4,3mmol, 1M trong THF) vao dung dich
chira hop chéit trung gian 16A (630mg, 2,15 mg,mmol) trong THF (10mL) & nhiét 4o
0°C. Dung dich mau vang thu dugc dugc khudy & nhiét d6 0°C trong 5 phut va Mel
(608mg, 4,3mmol) dugc bd sung vao. Hén hop phan tng duge khudy & nhiét dé 0°C
trong 1 gio, khi d6 axit axetic (200puL) dugc bd sung vao cung véi Et,O (10mL). Hon
hop phan tng dugc loc qua dém silica rira gidi thém bing Et,0 (50mL). Dich loc duge co
va tinh ché bang phuong phap sic ky silicagel (15% dén 30% EtOAc trong hexan) dé thu
dugc hop chét trung gian 16B duéi dang diu va hdn hop chét ddng phan khéng db6i

quang cis:trans theo ty 1€ 2:1.

N-(4-flophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)propanamit duoc didu ché
bang phuong phap G sir dung hop chét trung gian 16B (78mg, 0,25mmol) va 4-floanilin
(56mg, 0,5mmol). Tinh ché bing phuong phap sic ky silicagel (30% dén 45% etyl axetat
trong hexan) dé thu dugc hop chét theo vi du 16 dudi dang chit rdn mau tring va chét
ddng phan khong d6i quang don (chéat déng phan rira gidi thi nhét, raxemic, hoa lap thé
tuong dbi khong dugce x4c dinh). 'H NMR (400MHz; CDCl5): 6 8,83 (d, J=4,6 Hz, 1H),
8,11 (dd, J= 8.4, 0,8 Hz, 1H), 8,05 (dd, J = 8,4, 0,5 Hz, 1H), 7,69 (ddd, J= 8,4, 6,9, 1,4
Hz, 1H), 7,57-7,52 (m, 4H), 7,26 (s, 1H), 7,05-6,99 (m, 2H), 3,31-3,25 (m, 1H), 2,22-
2,15 (m, 1H), 2,11-1,98 (m, 4H), 1,90 (s, 1H), 1,82-1,73 (m, 1H), 1,60 (qd, J= 11,8, 2,6
Hz, 2H), 1,44-1,27 (m, 5H) ppm. m/z 377,3 (M+H").

Vidul7val8
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N-(4-clophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)propanamit

cl
N/:/ \%\H‘O’%/NH
— O .

N—(4-ciophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)propanamit

Cl

>

7N\ NH

N-(4-clophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl) =~ propanamit va N-(4-
clophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl) propanamit dugc diéu ché bing phuong
phap G str dung hop chét trung gian 16B (44mg, 0,14mmol) va 4-cloanilin (36mg,
0,28mmol). Tinh ché bing phwong phap sic ky silicagel (30% dén 45% EtOAc trong
hexan) dé thu dugc hop chit theo vi du 17 (chit dong phan khong d6i quang trans,
raxemic) dudi dang chét rin mau tring va chit déng phan ria gidi thi nhit. '"H NMR
(400MHz; CDCl): & 8,84 (d, J= 4,6 Hz, 1H), 8,11 (dd, J = 8,4, 1,0 Hz, 1H), 8,07-8,05
(m, 1H), 7,69 (ddd, J= 8.4, 6,9, 1,4 Hz; 1H), 7,58-7,50 (m, 3H), 7,31-7,25 (m, 4H), 3,34-
3,26 (m, 1H), 2,22-2,15 (m, 1H), 2,14-1,98 (m, 5H), 1,83-1,74 (m, 1H), 1,65-1,57 (m,
2H), 1,44-1,32 (m, 2H), 1,30 (d, J = 6,9 Hz, 3H) ppm. m/z 393,2 (M+H").

Tiép tuc rira giai tir cot dé thu dugc hop chét theo vi du 18 (chét déng phan khong
d6i quang cis, raxemic) duéi dang chit rdn mau tring va cht déng phan rira gidi th hai.
'H NMR (400MHz; CDCl;): & 8,79 (d, J = 4,6 Hz, 1H), 8,11 (dd, J = 8,4, 1,2 Hz, 1H),
8,07 (d, J= 8,0 Hz, 1H), 8,03 (s, 1H), 7,71 (ddd, J = 8,3, 6,9, 1,3 Hz, 1H), 7,58 (ddd, J =
8.4, 6,9, 1,4 Hz, 1H), 7,55-7,52 (m, 2H), 7,28-7,23 (m, 3H), 3,50-3,42 (m, 1H), 2,68-2,60
(m, 1H), 2,18-2,12 (m, 1H), 1,95-1,67 (m, 8H), 1,29 (d, J = 6,8 Hz, 3H) ppm. m/z 393,2
(M+H).

Vidu 19

(R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit
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(R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit dugc
didu ché bing phuong phap K, B, E, L, M, N, va O. Phuong phép L sir dung axit 2-(4-(6-
floquinolin-4-yl)-xyclohexyl) axetic (hdn hop chét ddng phan khong dbi quang), va (R)-
2-phenyl-oxazolidinon. Phuong phap M st dung chit déng phan cis Vél iodometan. Hop
chét bd trg hoat quang dugc loai bo bang phuong phap N va hop chit mong muén dugc
diéu ché bang phuong phép O va 4-cloanilin. Tinh ché bﬁng phwong phép séc ky silicagel
(0% dén 100% etyl axetat trong hexan) dé thu dugc hop chét theo vi du 19. "H NMR ctia
chit ddng phan cis (400MHz; CDCLy): & 9,14 (s, 1H), 8,70 (d, J = 4,6 Hz, 1H), 8,06 (dd,
J=9,2 Hz, J= 5,6 Hz, 1H), 7,58-7,64 (m, 3H), 7,45 (ddd, J=9,3 Hz, J=7,8 Hz, J= 2,7
Hz, 1H), 7,19-7,24 (m, 2H), 7,15 (d, J = 4,6Hz, 1H), 3,16-3,26 (m, 1H), 2,59-2,69 (m,
1H), 2,08-2,16 (m, 1H), 1,66-1,86 (m, 7H), 1,31-1,42 (m, 1H), 1,21 (d, J = 6,8Hz, 3H)
ppm. m/z 411,2 (M+H)".

Vi du 20

(S)-N-(4-clophenyl)-2-(trans-4-(quinolin-3-yl)xyclohexyl)propanamit

(S)-N-(4-clophenyl)-2-(trans-4-(quinolin-3-yl)xyclohexyl)propanamit duoc diéu
ché bang phuong phap K, B, E, L, M, N, va O. Phuong phap L st dung 2-(4-(quinolin-3-
yl)-xyclohexyl)axit axetic (hdn hop chit ddng phan khéng ddi quang), va (S)-2-phenyl-
oxazolidinon. Phuong phap M sir dung hdn hop chit ddng phan khong d6i quang va
iodometan. Hop chét bd trg hoat quang dugc loai bd bing phuong phap N va hop chét
mong mudn duge didu ché bing phuong phép O va 4-cloanilin. Tinh ché bang phuong
phap sic ky silicagel (0% dén 10% isopropanol trong hexan) dé thu dugc hop chét theo vi
du 20 (chit ddng phan trans) duéi dang chét ddng phan rira giai thir hai. 'H NMR cua
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chét dc“mg phén trans (400MHz; MeOH): 6 9,21 (d, J= 1,9 Hz, 1H), 9,10 (d, J = 1,9Hz,
1H), 8,30-8,34 (m, 1H), 8,19-8,23 (m, 1H), 8,10-8,16 (m, 1H), 7,94-8,00 (m, 1H), 7,57-
7,63 (m, 2H), 7,29-7,34 (m, 2H), 3,00 (tt, J=12,0Hz, J= 3,1 Hz, 1H), 2,28-2,38 (m, 1H),
2,07-2,22 (m, 3H), 1,9302,01 (m, 1H), 1,65-1,82 (3H), 1,22-1,46 (m, SH) ppm. m/z 393,2
(M+H)".
Vidu 21
(R)-N-(4-xyanophenyl)-2-(cis-4-(7-floquinolin-4-yl)xyclohexyl)butanamit

CN

(R)-N-(4-xyanophenyl)-2-(cis-4-(7-floquinolin-4-yl)xyclohexyl) butanamit duoc
didu ché bang phwong phép K, B, E, L, M, N, va O. Phuong phép L st dung axit 2-(4-(7-
floquinolin-4-yl)-xyclohexyl) axetic (hdn hop chét ddng phan khong d6i quang), va (R)-
2-phenyl-oxazolidinon. Phwong phap M str dung chit ddng phan cis va iodoetan. Hop
chét b trg hoat quang dugc loai bd bang phuong phap N va hop chit mong mudn duge
didu ché bang phuong phap O va 4-xyanoanilin. Tinh ché bing phuong phap sic ky
silicagel (10% dén 25% EtOAc trong CH,Cl,) dé thu dugc hop chét theo vi du 21 (chét
ddng phan cis). "H NMR (400MHz, CDCl;) § 8,78 (d, J= 4,6 Hz, 1H), 8,55 (s, 1H), 8,07
(dd, /=94, 5,9 Hz, 1H), 7,80 - 7,67 (m, 3H), 7,60 - 7,53 (m, 2H), 7,37 (ddd, J=9,4, 7.9,
2,7 Hz, 1H), 7,26 (d, J= 5,2 Hz, 1H), 3,44 (s, 1H), 2,51 (td, J= 10,4, 3,7 Hz, 1H), 2,23 -
2,11 (m, 1H), 2,09 - 1,35 (m, 10H), 1,01 (t, J= 7,4 Hz, 3H) ppm. m/z 416,2 (M+H)".

Vi du 22

(R)-N-(4-clophenyl)-2-(cis-4-(7-ﬂoquinolin-4-yl)xyclohexyl)butanamit
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(R)-N-(4-clophenyl)-2-(cis-4-(7-floquinolin-4-yl)xyclohexyl) butanamit dugc didu
ché bang phuong phap K, B, E, L, M, N, va O. Phuong phap L sir dung axit 2-(4-(7-
floquinolin-4-yl)-xyclohexyl) axetic (hdn hop chéit ddng phan khong ddi quang), va (R)-
2-phenyl-oxazolidinon. Phuong phdp M sir dung chit déng phan cis va iodoetan. Hop
chét bd trg hoat quang duoc loai bo bing phuong phap N va hop chit mong mudn duge
diéu ché bang phuong phap O va 4-cloanilin. Tinh ché bang phuong phép sic ky silicagel
(20% dén 50% EtOAc trong hexan). Phin cin duoc tiép tuc tinh ché bang phuong phap
sic ky silicagel (25% EtOAc trong CH,Cl,, dé thu dugc hop chit mong muén. "H NMR
(400MHz, CDCl3) 6 8,83 (d, ] =4,6 Hz, 1H), 8,07 (dd, J = 9.4, 5,9 Hz, 1H), 7,74 (dd, J =
10,0, 2,7 Hz, 1H), 7,60 - 7,44 (m, 3H), 7,41 - 7,24 (m, 4H), 3,54 - 3,41 (m, 1H), 2,42 (td,
J=10,7, 3,7 Hz, 1H), 2,19 (d, J = 16,6 Hz, 1H), 2,17 - 1,37 (m, 10H), 1,02 (t, J = 7,4 Hz,
3H) ppm. M/z 4252 (M+H)".

Vidu23
(R)-N-(4-clophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)propamit

Cl

(R)-N-(4-clophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)propamit duoc diéu ché
b%mg phuong phép K, B, E, L, M, N, va O. Phuong phéap L st dung axit 2-(4-(quinolin-4-
yl)-xyclohexyl) axetic (hdn hop chit ddng phan khdéng ddi quang), va (R)-2-phenyl-
oxazolidinon. Phuong phap M sir dung chét déng phén cis va iodometan. Hop chit bd trg
hoat quang dugc loai bo bing phuong phap N va hop chit mong muén duge diéu ché
bang phuong phap O va 4-cloanilin @ thu dugc hop chét theo vi du 23. Chéat ddng phan

d6i anh khong mong muén dugc loai b bing phuong phép L: thdi gian Iuu cia chét
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ddng phan d6i anh khong mong muébn = 7,1 phit, thoi gian hru ciia chat ddng phan dbi
anh mong mudn = 8,0 phit. "H NMR ciia chit ddng phan déi anh mong muébn (400MHz;
CDCl): 3 8,84 (d, J= 4,6 Hz, 1H), 8,29 (s, 1H), 8,14 - 8,02 (m, 2H), 7,70 (ddd, J = 8,3,
6,8, 1,3 Hz, 1H), 7,62 - 7,54 (m, 2H), 7,32 - 7,20 (m, 2H), 3,60 - 3,26 (m, 1H), 2,71 -
2,48 (m, 1H), 2,16 - 2,08 (m, 1H), 1,96 - 1,66 (m, 9H), 1,63 - 1,45 (m, 1H), 1,24 (d, J =
6,8 Hz, 3H) ppm. m/z 393,2 M+H)".

Vidu24

(R)-N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)propamit

(R)-N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-y1)xyclohexyl)propamit dwoc diéu
ché bang phuong phip K, B, E, L, M, N, va O. Phuong phap L st dung axit 2-(4-
(quinolin-4-yl)-xyclohexyl) axetic (hdn hop chit ddng phan khong d6i quang), va (R)-2-
phenyl-oxazolidinon. Phuong phap M st dung chat ddng phéan cis va iodometan. Hop
chét bd tro hoat quang dugc loai bé bang phuong phap N va phuong phap O va 4-
xyanoanilin d& thu dugc hop chit theo vi du 24. '"H NMR (400MHz; CDCl5): & 8,89 (d, J
=4,6 Hz, 1H), 8,41 (s, 1H), 8,11 (d, J= 7,6 Hz, 1H), 8,06 (d, J= 8,2 Hz, 1H), 7,78 (d, J
= 8,8 Hz, 2H), 7,74 - 7,67 (m, 1H), 7,64 - 7,54 (m, 3H), 7,33 (d, J= 4,6 Hz, 1H), 3,54 -
3,37 (m, 1H), 2,67 - 2,53 (m, 1H), 2,16 - 2,09 (m, 1H), 2,00 - 1,72 (m, 7H), 1,57 - 1,45
(m, 1H), 1,26 (d, J = 6,8 Hz, 3H) ppm. m/z 384,2 (M+H)".

Vi du 25

(R)-N-(4-clophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)butanamit

(R)-N-(4-clophenyl)-2-(cis-4-(quinolin-4-yl)xyclohexyl)butanamit[0004]  dugc
didu ché bang phuong phép K, B, E, L, M, N, va O. Phuong phép L sir dung axit 2-(4-
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(quinolin-4-yl)-xyclohexyl) axetic (hdn hop chét ddng phan khong d6i quang) va (R)-4-
phenyl-2-oxazolidinon, Phuong phédp M st dung chéit ddng phan cis ciia phuong phép L
va iodoetan. Hop chét bd trg hoat quang duge loai bd bing phuong phap N va hop chit
mong mudn dugc diéu ché bang phuong phap O v 4-cloanilin. Hop chét nay dugc tinh
ché bang phuong phép sic ky silicagel (10% dén 100% EtOAc trong metylen clorua) dé
thu dugc hop chét theo vi du 25 duéi dang chit rin mau tréng. 'H NMR (400MHz;
CDCls): & 8,83 (d, J= 4,6 Hz, 1H), 8,15 - 7,95 (m, 3H), 7,69 (dd, J = 8,3, 7,0 Hz, 1H),
7,63 - 7,49 (m, 3H), 7,31 - 7,22 (m, 3H), 3,47 }(s, 1H), 2,43 (td, J = 10,4, 3,7 Hz, 1H),
2,16 - 2,13 (m, 1H), 1,98 - 1,52 (m, 11H), 1,01 (t, J = 7,3 Hz, 3H) ppm. m/z 406,2
(M+H).

Vidu 26

(S)-N-(4-clophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)butanamit

(S)-N-(4-clophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)butanamit ~ duoc diéu
ché bang phuong phap K, B, E, L, M, N, va O. Phuong phép L st dung axit 2-(4-
(quinolin-4-yl)-xyclohexyl) axetic (hdn hop chét ddng phén khong ddi quang), va (S)-2-
phenyl-oxazolidinon. Phuong phédp M st dung iodoetan va chit dong phan trans ciia
phuong phap L. Hop chét bd trg hoat quang dugc loai bé bang phuong phap N va hop
chit mong mudn dugc diéu ché bang phuong phép O va 4-cloanilin. Hop chit nay dugc
tinh ché biang phuong phép sic ky silicagel (10% dén 100% EtOAc trong metylen clorua)
dé thu duoc hop chét theo vi du 26 dudi dang chét rin mau tring. 'H NMR (400MHz;
CDCl,): & 8,84 (d, J= 4,6 Hz, 1H), 8,11 (dd, J = 8,5, 1,1 Hz, 1H), 8,05 (dd, J = 8,4, 0,6
Hz, 1H), 7,69 (ddd, J = 8,4, 6,8, 1,4 Hz, 1H), 7,59 - 7,46 (m, 3H), 7,34 - 7,29 (m, 2H),
7,26 - 7,25 (m, 2H), 3,30 (t, /= 11,7 Hz, 1H), 2,25 - 1,88 (m, 4H), 1,85 - 1,69 (m, 3H),
1,70 - 1,50 (m, 3H), 1,50 - 1,27 (m, 2H), 0,99 (t, J = 7,4 Hz, 3H) ppm. m/z 406,2 (M+H").

Vidu27
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N-(4-clophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit (40 tinh khiét
ddng phan d6i anh, héa 1ap thé tuyét d6i khong duge xac dinh)

Cl

N=
N\ _/ H H
o) NH

0]
Hop chét trung gian 27A: Etyl 2-(1,4-dioxaspiro[4,5]decan-8-yliden)propanoat

Hoén dich chita NaH 60% (12,8g, 385mmol) trong THF (500mL) dugc lam lanh
dén nhiét do 0°C va trietyl-2-phosphono propionat (91,6g, 385mmol) dugc bd sung vao
trong 30 phat. Hén hop phan tng duge dé 4m dén nhiét do phong va hén dich duc
chuyén dén thanh dung dich mau vang. Sau khi lam 4m dén nhiét d6 phong, hdn hop
phan Gng dugc lam lanh tré lai dén nhiét @6 0°C. Dung dich chira 1,4-xyclohexandion
monoetylen axetal (50g, 320mmol) dugc bb sung nhé giot vao bang phéu nap. Sau khi b6
sung hoan toan, hdn hop phan ung dugc dé 4m dén nhiét 46 phong va khudy trong 1 gio.
Hbn hop duogc cb trong diéu kién 4p suit giam va phin cin mau vang dugc pha lodng
- bing dung dich nudc natri bicarbonat bdo hoa (500mL) va EtOAc (1000mL). Lép hitu co
dugc phén tach va 16p nuée duge chiét bing EtOAc (500mL x 2). Dich chiét hitu co thu
gom dugc duge 1am kho bang natri sulfat khan, loc va ¢ trong diéu kién 4p suét giam dé
thu dugc hop chit trung gian 27A (93,8g) duge sir dung trong bude tiép theo ma khong
cén tinh ché thém.

Hop chét trung gian 27B: etyl 2-(1,4-dioxaspiro[4,5]decan-8-yl)propanoat raxemic

Hop chét trung gian 27A (93,8g, 390,3mmol) dugc hoa tan trong EtOH (1000mL)
va paladi cacbon 10% (9,4g) dugc bd sung vao. Binh H, (g) dugc trang bi kim tiém dugc
suc qua hon dich mau den nay, sau d6 binh hydro dugc nap day lai va binh phan tmg
dugc duy tri trong didu kién khi H, (g) qua dém. Hdn hgp dugc loc qua dém
CELITE®545 va banh loc dugc rira b?mg EtOH. Dich loc duoc co trong diéu kién ap suét
giam dé thu duoc hop chét trung gian 27B (92,5 g) dugc sir dung trong budc tiép theo ma
khong can tinh ché thém.

Hop chét trung gian 27C: etyl 2-(4-oxoxyclohexyl)propanoat raxemic
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Hbn hop raxemic chira hop chét trung gian 27B (17,1g, 70,6mmol) dugc hoa tan
trong axeton (250mL). Sau d6 dung dich nugc HCl IN (62mL) dugc bd sung vao va hén
hop duoc khudy & nhiét 9 phong trong 24 gid. Hon hop duge ¢ trong diéu kién ap suét
giam va chiét bang EtOAc (200mL x 3). Dich chiét hitu co thu gom duge duge rira bang
dung dich nuéc NaOH 1N (50mL), 1am kho biang magie sulfat khan, loc va cb trong diéu
kién 4p suit giam. Phan cin dugc tinh ché bing phuong phép sdc ky cot silicagel (0-20%
EtOAc trong ete diu héa) dé thu dwoc hop chit trung gian 27C (12,8g, hidu sudt =
91,5%).

Hop chét trung gian 27D: etyl-2-(trans-4-hydroxyxyclohexyl)propanoat

B6 sung nhot giot NaBH, (1,67g, 45mmol) vao dung dich chia hop chét trung
gian raxemic 27C (5,94g, 30mmol) trong MeOH (100mL) & nhiét & 0°C. Hon hop duge
lam 4m dén nhiét d6 phong va kiém soat bing phuong phap TLC. Khi hgp chat ban dau
phan tmg hoan toan, hdn hop dugc dimg bing HCI IM va chiét bang CH,Cl, (2 x
100mL). Dich chiét hitu co thu gom duge duge 1lam khd bing MgSOy, loc va cb trong
didu kién 4p sudt giam. Ddu mau vang nhat thu dugc duge tinh ché bang phuong phép
sic ky silicagel (25% dén 40% EtOAc trong hexan) dé thu dugc chit ddng phan trans,
hop chit trung gian 27D duéi dang chét ddng phén rira giai thir hai.

Hop chét trung gian 27E.etyl-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanoat:

B6 sung nhé giot DEAD (0,921mL, 5,87mmol) vio dung dich chita hop chét trung
gian raxemic 27D (690mg, 3,45mmol), quinolin-4-ol (600mg, 4,13mmol) va
triphenylphosphin (2,69g, 10,3mmol) trong THF (11,5mL) & nhiét do 0°C. Hon hop dugc
lam 4m dén nhiét 46 phong va khudy & nhiét d6 phong trong 18 gid. Hdn hgp dugc pha
loang bang NaOH 1M va chiét baing EtOAc (3 x). C4c 16p hitu co thu gom dugc duge rira
bing nudc mudi, 1am khd bing MgS0y, loc va cb trong diu kién 4p sudt giam. Phan cén
dugc tinh ché bang phuong phép sic ky silicagel (10% dén 100% EtOAc trong hexan) dé
thu duoc hop chét trung gian 27E.

N-(4-clophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit dugc diéu ché
bing phwong phép G sir dung hop chit trung gian 27E va 4-cloanilin. Hon hgp raxemic
ndy dugc rira giai bang phuong phap M dé thu dugc hop chét theo vi du 27 duéi dang
chét ddng phan dbi anh don (hoa 14p thé tuyét d6i khong duge xac dinh, chét ddng phan
d6i anh don rira giai thi hai). 'H NMR (400MHz, CDCl;) & 8,61 (d, J = 5,3 Hz, 1H),
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8,27 (s, 1H), 8,14 (d, J = 8,4 Hz, 1H), 7,93 (d, J = 8,4 Hz, 1H), 7,61 (t, J = 7,6 Hz, 1H),
7,49 (d, T = 8,7 Hz, 2H), 7,42 (t, ] = 7,6 Hz, 1H), 7,31 - 7,13 (m, 2H), 6,62 (d, = 5,3 Hz,
1H), 4,44 - 4,20 (m, 1H), 2,27 - 2,01 (m, 3H), 1,99 - 1,78 (m, 2H), 1,72 - 1,58 (m, 1H),
1,51 (dd, J = 24,1, 12,8 Hz, 2H), 1,24 - 0,96 (m, SH). m/z 409,2 (M+H)".

- Vidu 30

| N-(4-clophenyl)-2-(cis-1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chét
ddng phan khong dbi quang don, hoa 14p thé trong ddi khéng duge xac dinh va bb tri tiry
¥)
OH

= o)
Ng HN

Q

Cl
Hop chét trung gian 30A: 4-(1,4-dioxaspiro[4,5]dec-7-en-8-yl)quinolin

Bb sung dioxan (12mL), nudc (1,2mL), va NEt; (1,0mL, 7,5mmol, 2,0 duong
lugng) vao binh phan Ung dung tich 20mL chtra 4,4,5,5-tetrametyl-2-(1,4-
dioxaspiro[4,5]dec-7-en-8-yl)-1,3,2-dioxaborolan (xem phuong phap K, CAS# [680596-
79-6]) (1,0g, 3,8mmol, 1,0 duong lugng), 4-bromoquinolin (0,86g, 4,1mmol, 1,1 duong
luong), va Pd(dppf)Cl, (0,154g, 0,188mmol, 0,05 duong lugng). Binh phan g dugc suc
v6i khi argon va dat vao bd gia nhiét so bd & 100°C trong 15 gio. Phan cén thd dugc pha
lodng bang EtOAc (100mL), loc qua dém CELITE®, va cb. Phin cén thé dugc tinh ché
bing phuong phép sic ky silicagel (0% dén 50% EtOAc trong hexan) dé thu dugc hop
chét trung gian 30A (1,0g, hiéu suit = 99%)).

Hop chét trung gian 30B: 4-(quinolin-4-yl)xyclohexan-1-on

Hop chét trung gian 30A (3,25g, 12,3mmol, 1,0 duong lugng) dugc hoa tan trong
MeOH (100mL) va suc v6i khi argon trong 1 gio trude khi bd sung Pd/C (2,54g,
2,4mmol, 0,2 duong lugng). Dung dich phan g dugc suc véi khi H, (g) va dat vao diéu
kién 4p sudt duong bing binh hydro. Phan tmg dugc khudy trong diéu kién khi H, trong
14 gio va loc qua dém CELITE®, ria b%lng 100mL MeOH. Dung dich dugc c6 dé thu
dugc chét rin mau vang nhat va hdn hop diu. Hn hop thd dugc pha lodng truc tiép bing
bang HCI 3M (100mL) va axeton (100mL). Dung dich dugc khudy & nhiét d6 phong
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trong 2 gir va kiém soét bang phuong phap TLC. Phan tmg dugc bazo hoa bing NaOH
IN va chiét bing EtOAc (2 x 100mL), rira bing nudc mudi, lam kho (MgSO,), loc, va
co. Phén cén thd duoc tinh ché bing phuong phép sic ky silicagel (0% dén 50% EtOAc
trong hexan) dé thu dugc hop chét trung gian 30B (1,25g, hidu suit = 45% qua 2 budc).

Hop chat -trung gian 30Ca: etyl 2-(cis-1-hydroxy-4-(quinolin-4-
yl)xyclohexyl)axetat

Hop chit trung gian 30Cb: etyl 2-(trans-1-hydroxy-4-(quinolin-4-
yl)xyclohexyl)axetat

B6 sung THF khan (8mL) vao binh phan tng dung tich 20mL chtra hop chét trung
gian 30B (0,99g, 4,4mmol, 1,0 duong lugng) va 7Zn° (350mg, 5,3mol, 1,2 duong lugng)
trong diéu kién khi argon. Dung dich chtra etyl bromoaxetat (0,54mL, 4,8mol, 1,1 dwong
lwong) trong THF (4,0mL) duoc bd sung vao bing bom tiém, sau d6 bd sung tinh thé iot.
Hdn hop phan tmg dugc dit vao b gia nhiét so bd & nhiét 4o 80°C trong 5 gidy, sau d6
0,5 duong lugng etyl bromoaxetat (0,24mL, 2,2mmol) va Zn° (150mg, 2,2mmol) dugce bd
sung thém vao. Phan tmg dugc tiép tuc khudy & nhiét d6 80°C thém 2 gid. Hon hop dugc
pha lodng bang EtOAc va loc qua dém CELITE®. Dung dich dugc ¢6 va tinh ché bang
phuong phép sic ky silicagel (0% dén 100% EtOAc trong hexan) dé thu dugc hop chét

trung gian cis 30Ca va hop chét trung gian trans 30Cb dudi dang chét rin mau vang.
N-(4-clophenyl)-2-(cis-1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit

B6 sung iPrMgCl (2, OM trong THF, 0,22mL, 2,0 dwong lugng) vao binh phan
ung chira 4-cloanilin (56mg, 0,44mmol, 2,0 duong lugng). Phan tng duoc khudy & nhiét
d6 phong trong 15 phuat. Trong binh phan tng khéac, hgp chét trung gian 30C (70mg,
0,22mmol, 1,0 duong lugng) dugce hoa tan trong 0,5mL THF truée khi bd sung 0,11mL
iPrMgCl (2,0M trong THF, 0,11mmol, 1,0 dwong lwong). Dung dich nay duoc khudy
trong 5 phut truée khi bom bang bom tiém vio binh phan mg anilit néu trén. Hon hop
duoc khudy & nhiét o phong trong 14 gid va pha lodng bang EtOAc (30mL), rira bang
HCI 3M (2 x 15mL) va nuée mudi, lam khd (MgSOy), loc va ¢b. Phan cin thé dugc tinh
ché biang phuong phap séc ky silicagel (0% dén 100% EtOAc trong hexan) dé thu dugc
hop chit theo vi du 30 (chit ddng phén khong dbi quang don, héa lap thé tuong bi
khong dugc x4c dinh va b tri tily ¥). 'H NMR (400MHz; CD;0D): § 8,89 (d, J = 5,5 Hz,
1H) 8,31 (d, J = 8,6 Hz, 1H) 8,14 (d, J = 8,4 Hz, 1H) 7,94 (s, 1H) 7,77-7,85 (m, 2H) 7,50
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(d, J = 8,8 Hz, 2H) 7,19-7,28 (m, 2H) 3,50-3,64 (m, 1H) 2,75 (s, 2H) 1,93-2,10 (m, 4H)
1,73-1,89 (m, 4H). m/z 395,2 (M+H)".

Vidu31va32

Vi du 31: N-(4-flophenyl)-2-(cis-4-(isoquinolin-4-yloxy)xyclohexyl)axetamit

trifloaxetat
F
N\ // < j;
omNH
O TFA

Vi du 32: N-(4-flophenyl)-2-(trans-4-(isoquinolin-4-yloxy)xyclohexyl)axetamit

trifloaxetat

O TFA

Hop chét trung gian 31A. Etyl 2-(4-hydroxyxyclohexyl)axetat:

B6 sung NaBH,; (0,60g, 16mmol) viao dung dich chira etyl (2-(4-
oxoxyclohexyl)axetat (xem phuong phap A) (1,0g, 5,4mmol) trong metanol (40mL) &
nhiét d6 phong. Dung dich thu dugce duge khudy trong diéu kién thong khi trong 13 gio,
sau d6 pha loang bing CH,Cl, (60mL), rira bing HCI IM (3 x 30mL), lam kho béng
magie sulfat khan, loc, va cd trong diéu kién 4p suit giam dé thu duoc hop chit trung
gian 31A dudi dang hdn hop chét ddng phén cis va trans theo ty 1¢ 1:3, duéi dang dau
khoéng mau trong subt (1,0g, hiéu suat = 99%)).

Hop chét trung gian 31B. N-(4-flophenyl)-2-(4-hydroxyxyclohexyl)axetamit:

Puoc diéu ché bing phuong phap G st dung hop chét trung gian 31A (1,0g,
5,4mmol) va 4-floanilin (1,01mL, 11mmol). Tinh ché bang phwong phap sic ky silicagel
(50% dén 100% EtOAc trong hexan) dé thu duoc hop chét trung gian 31B duéi dang hdn
hop chit ddng phan khong dbi quang theo ty 18 1:2 (chét rin mau tring, 772mg, 57%).

-101-



27075

N-(4-flophenyl)-2-(cis-4-(isoquinolin-4-yloxy)xyclohexyl)axetamit trifloaxetat
and N-(4-flophenyl)-2-(trans-4-(isoquinolin-4-yloxy)xyclohexyl)axetamit trifloaxetat

Bb sung toluen vao binh phan tng chtra hop chét trung gian 31B (200mg,
0,80mmol, 1,0 duwong lugng) va 4-isequinolinol (170mg, 1,2mmol, 1,5 duong luong)
dugce bd sung vao, sau d6 bd sung nhod giot xyanometylentributylphosphoran (0,31mL,
1,2mmol, 1,5 duong luong. Phan tmg dugc khudy ¢ nhiét 4o 60°C trong 16 gid trude khi
c6. Phan cén thé duge tinh ché bing phuong phép séc ky silicagel (0% dén 100% EtOAc
trong hexan) dé thu dugc hdn hop chtra hop chét theo vi du 31 va 32 dugc tiép tuc tinh
ché bang phuong phap HPLC pha dao didu ché (PHENOMENEX® Gemini-NX, 10y,
C18, 110A, 250 x 30Mm, 20mL/phut, rira giai bang gradien nim trong khoang tir 0% dén
100% axetonitril trong nudc chira 0,1% TFA trong 30 phut dau trong tong s6 40 phut
chay mau) dé thu dugc hop chét theo vi du 31 (chit ddng phan khong dbi quang cis, rira
giai thir nhét) duéi dang mubi TFA. "H NMR (400MHz; CDCl;): & 8,87 (s, 1H) 8,22 (d, J
= 8,0 Hz, 1H) 8,07 (s, 1H) 7,94 (d, J = 8,0 Hz, 1H) 7,56-7,73 (m, 2H) 7,42-7,52 (m, 2H)
7,39 (br. s, 1H) 6,95-7,06 (m, 2H) 4,85 (br. s, 1H) 2,33 (d, J = 7,0 Hz, 2H) 2,22 (d, J =
13,1 Hz, 2H) 2,11 (s, 1H) 1,66-1,79 (m, 4H) 1,51-1,66 (m, 2H). m/z 379,2 (M+H)".

Tiép tuc rira giai bang phuong phap HPLC pha dao didu ché dé thu dugc hop chét
theo vi du 32 (chit ddng phan khéng d6i quang trans, rira giai thir hai) duéi dang mubi
TFA. 'H NMR (400MHz; CDCls): & 8,86 (s, 1H) 8,19-8,25 (m, 1H) 8,09 (s, 1H) 7,93 (d,
J=8,0 Hz, 1H) 7,69 (ddd, J = 8,3, 7,0, 1,3 Hz, 1H) 7,57-7,63 (m, 1H) 7,45-7,54 (m, 2H)
6,94-7,07 (m, 2H) 4,37-4,51 (m, 1H) 2,24-2,40 (m, 3H) 1,96-2,09 (m, 4H) 1,57-1,72 (m,
2H) 1,17-1,31 (m, 2H). m/z 379,2 (M+H)".

Vidu 33

N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)axetamit

CN
N=
N /é Q
OmNH
o)

B6 sung nhé giot DEAD (0,182mL, 1,16mmol, 1,5 dwong luong) vao hdn hop
chira N-(4-xyanophenyl)-2-(4-hydroxyxyclohexyl) axetamit (dugc didu ché bang phuong
phap G tir hop chét trung gian 31A va 4-xyanoanilin) (200mg, 0,775mmol, 1,0 dwong

-102-



27075

lugng), 4-quinolinol (168mg, 1,16mmol, 1,5 duong lugng), va PPh; (609mg, 2,33mmol
3,0 duong lugng) dugc lam lanh dén nhiét 46 0°C. Bé nudc da duge Iéy ra, va hon hop
phan tmg dugc dé 4m dén nhiét d6 phong va khudy trong 16 gio. Sau d6, hdn hop dugc
pha lodng bang EtOAc, loc qua dém CELITE®, va cb trong diéu kién 4p suét giam. Phin
cén tho dugc tinh ché bing phuong phap sic ky silicagel (0% dén 100% EtOAc trong
hexan) @& thu dugc hop chit theo vi du 33 (chét ddng phan khong dbi quang cis) dugc
tiép tuc tinh ché bing phuong phap HPLC pha d4o diéu ché (PHENOMENEX® Gemini-
NX, 10y, C18, 110A, 250 x 30Mm, 20mL/pht, rira giai bing gradien ndm trong khoang
tir 0% dén 100% axetonitril trong nude chira 0,1% TFA trong 30 phit dau trong téng sb
40 phut chay mu) dé thu duoc hop chét theo vi du 33 dudi dang mudi TFA. 'H NMR
(400MHz; CD;0D): & 8,96 (d, J = 6,8 Hz, 1H) 8,48-8,56 (m, 1H) 8,06-8,17 (m, 2H) 7,90
(s, 1H) 7,76-7,83 (m, ~2H) 7,62-7,69 (m, 2H) 7,52 (d, J = 6,8 Hz, 1H) 5,33 (br. s, 1H)
2,65 (d, J = 0,6 Hz, 1H) 2,43 (d, J =172 Hz, 2H) 2,25 (br. s, 2H) 2,05-2,19 (m, 1H) 1,93
(br. s, 2H) 1,79 (d, J = 3,3 Hz, 2H) 1,64 (br. s, 2H). m/z 386,2 (M+H)".

Vi du 34

N-(4-clophenyl)-2-(trans-1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit  (chat
ddng phan khéng dbi quang don, hoa 1ap thé twong d6i khong duoc xac dinh va bd tri tiry
y)

Bb sung iPrMgCl (2,0M trong THF, 0,13mL, 0,25mmol, 2,0 duong luong) vao
binh phan tng chta 4-cloanilin (33mg, 0,25mmol, 2,0 duong lugng). Phadn ung dugc
khudy & nhiét d6 phong trong 15 phut. Trong binh phan tmg khac, chit déng phan khong
dbi quang don dugc diéu ché tir hop chét trung gian 30Ca (40mg, 0,13mmol, 1,0 duong
lugng) duge hoa tan trong 0,5mL THF trude khi bd sung 0,064mL /PrMgCl (2,0M trong
THF, 0,13mmol, 1,0 duong luong). Dung dich nay dwoc khudy trong 5 phit trudc khi
bom bing bom tiém vao binh phan tmg anilit néu trén. Hon hop dugc khudy & nhiét do

phong trong 14 gir va pha loang bang EtOAc (30mL), rira bing HC1 3M (2 x 15mL) va
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nude mudi, 1am khd (MgS0,), loc va ¢b trong didu kién ap suit giam. Phan cén thd duoc
tinh ché bang phuong phép sic ky silicagel (0% dén 100% EtOAc trong hexan) dé thu
dugc hop chit theo vi du 34 (chit ddng phan khéng ddi quang don, héa 1ap thé tuong dbi
khéng duoc x4c dinh va bé tri tiy y). "H NMR (400MHz; CD;0D): § 9,09 (d, J = 5,9
Hz, 1H) 8,62 (d, J = 8,6 Hz, 1H) 8,20-8,29 (m, 1H) 8,15 (ddd, J = 8,4, 7,1, 1,1 Hz, 1H)
7,94-8,06 (m, 2H) 7,54-7,62 (m, 2H) 7,23-7,33 (m, 2H) 3,74 (t, J = 12,1 Hz, 1H) 3,30
(dt, J = 3,3, 1,6 Hz, 1H) 2,61 (s, 2H) 2,09-2,26 (m, 2H) 1,98-2,09 (m, 2H) 1,81-1,96 (m,
4H). m/z 395,2 (M+H)".

Vidu 35

N-(4-flophenyl)-2-(trans-1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chét
- ddng phan khong dbi quang don, héa 14ap thé twong d6i khong duoc x4c dinh va bb tri tiy
¥)

Bb sung PrMgCl (2,0M trong THF, 0,13mL, 0,26mmol, 2,0 duong lugng) vao
binh phan tng chira 4-floanilin (28mg, 0,25mmol, 2,0 duong lugng). Phan tng dugc
khudy & nhiét 4o phong trong 15 phut. Trong binh phan tng khéc, chat ddng phan khong
dbi quang don dugc diéu ché tir hop chét trung gian 30Ca (40mg, O,l3mm01, 1,0 duong
lwong) dugc hoa tan trong 0,5mL THF trude khi bd sung 0,064mL PrMgCl (2,0M trong
THF, 0,13mmol, 1,0 duong lugng). Dung dich nay duoc khudy trong 5 phiit truéc khi
bom bing bom tiém vao binh phan tng anilit néu trén. Hon hop dugc khudy & nhiét do
phong trong 14 gidr va pha lodng bing EtOAc (30mL), rira bang HC1 3M (2 x 15mL) va
nuée mudi, 1am kho (MgS0y), loc, va co trong diéu kién ap suét giam. Phan cin tho duoc
tinh ché biang phuong phap séc ky silicagel (0% dén 100% EtOAc trong hexan) dé thu
dugc hop chét theo vi du 35 (chit ddng phan khong di quang don, héa 1ap thé tuong dbi
khong dugce xac dinh va b tri tuy y). 'H NMR (400MHz; CDCl3): 6 8,81 (d, J = 4,7 Hz,
1H) 8,63-8,70 (m, 1H) 8,12 (dd, J = 8,4, 1,0 Hz, 1H) 8,05 (d, J = 8,2 Hz, 1H) 7,63-7,73
(m, 1H) 7,42-7,60 (m, 3H) 7,34 (d, J = 4,7 Hz, 1H) 6,94-7,05 (m, 2H) 3,28 (t, J = 12,0
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Hz, 1H) 2,58 (s, 2H) 1,97-2,16 (m, 4H) 1,84 (d, J = 10,9 Hz, 2H) 1,57-1,70 (m, 2H). m/z
379,2 (M+H)".

Vidu 36

N-(4-clophenyl)-2-(trans-1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chét
dbng phan khong dbi quang don, hoa 1ap thé twong ddi khong dugce x4c dinh va bb tri tiry
)

Cl
QH
8 O

Bd sung PrMgCl (2,0M trong THF, 0,20mL, 0,40mmol, 2,0 duong luong) vao
binh phan tng chtra 4-cloanilin (51mg, 0,40mmol, 2,0 duong lugng). Phan tmg duoc
khudy & nhiét do phong trong 15 phut. Trong binh phéan g khéc, chit ddng phan khong
d6i quang duoc diéu ché tir hop chit trung gian 30C (63mg, 0,20mmol, 1,0 duong lugng)
dugc hoa tan trong 0,5mL. THF trudc khi ) sung 0,10mL PrMgCl (2,0M trong THF,
0,10mmol, 1,0 duong luong). Dung dich niy dwoc khudy trong 5 phut truée khi bom
béng bom tiém vao binh phan tng anilit néu trén. Hén hop duoc khudy & nhiét do phong
trong 14 gi® va pha loang bang EtOAc (30mL), rira bing HCI 3M (2 x 15mL) va nuéc
mudi, 1am khé (MgS0,), loc va co trong didu kién ap suét giam. Phin cén tho duoc tinh
ché bang phwong phép sic ky silicagel (0% dén 100% EtOAc trong hexan) dé thu dugc
hop chét theo vi du 36 (chit déng phan khong dbi quang don, héa lap thé tuong dbi
khong dugc xac dinh va b tri tuy y). '"H NMR (400MHz; CDCls): 6 9,73 (s, 1H) 8,75 (d,
J =4,5 Hz, 1H) 8,10 (dd, J = 8,4, 1,0 Hz, 1H) 8,03 (d, J = 7,8 Hz, 1H) 7,70 (ddd, J =
8.3, 7,0, 1,3 Hz, 1H) 7,50-7,62 (m, 3H) 7,21-7,29 (m, 2H) 7,14 (d, J = 4,7 Hz, 1H) 3,30-
3,45 (m, 1H) 2,75 (s, 2H) 2,03-2,12 (m, 2H) 1,93-2,02 (m, 2H) 1,82 (td, J = 13,3, 3,3 Hz,
2H) 1,47-1,63 (m, 2H). m/z 395,2 (M+H)".

Vidu 37

N-(4-flophenyl)-2-(trans-1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chét
ddng phan khong dbi quang don, héa 1ap thé twong d6i khong duge xac dinh va b6 tri tiy
¥)
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F
o O
N /“"O/(?/NH

B sung PrMgCl (2,0M trong THF, 0,20mL, 0,40mmol, 2,0 duong lugng) vao
binh phan Ung chira 4-floanilin (44mg, 0,40mmol, 2,0 duong lugng). Phan ung duoc
khudy & nhiét do phong trong 15 phit. Trong binh phan tng khéc, chit déng phan khong
d6i quang dugc diéu ché tir hop chit truhg gian 30Cb (63mg, 0,20mmol, 1,0 duong
luong) dugc hoa tan trong 0,5mL THF trude khi bd sung 0,064mL ;PrMgCl (2,0M trong
THF, 0,10mL, 0,20mmol, 1,0 duong lwong). Dung dich nay duoc khuéy trong 5 phut
truée khi bom biang bom tiém vao binh phan tng anilit néu trén. Hon hop dugc khudy &
nhiét d6 phong trong 14 gid va pha loang bang EtOAc (30mL), rira bing HCl 3M (2 x
15mL) va nuéc mudi, lam kho (MgSO,), loc, va ¢b trong diéu kién 4p suét giam. Phin
cén thé dugc tinh ché bing phuong phap sic ky silicagel (0% dén 100% EtOAc trong
hexan) dé thu dugc hop chit theo vi du 37 (chit ddng phan khong d6i quang don, héa lap
thé tvong dbi khong dugc xac dinh va bd tri tiy y). '"H NMR (400MHz; CDCl;): & 9,60
(s, 1H) 8,76 (d, J = 4,7 Hz, 1H) 8,10 (dd, J = 8,4, 1,0 Hz, 1H) 8,04 (d, J = 8,0 Hz, 1H)
7,71 (ddd, J = 8.3, 6,9, 1,4 Hz, 1H) 7,52-7,65 (m, 2H) 7,15 (d, J = 4,7 Hz, 1H) 6,93-7,07
(m, 2H) 3,30-3,45 (m, 1H) 2,75 (s, 2H) 2,07 (d, J = 13,5 Hz, 2H) 1,92-2,02 (m, 2H) 1,83
(td, J = 13,3, 3,4 Hz, 2H) 1,45-1,65 (m, 2H). m/z 379,2 (M+H)".

Vidu38va39

(R)-N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit  (chat
ddng phan dbi anh don, héa 1ap thé tuyét dbi khéng duge xac dinh va bd tri tity ¥)

00— NH
H

(S)-N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit  (chét
dbng phan dbi 4nh don, héa 14p thé tuyét dbi khéng dugc xac dinh va bd tri tiy ¥)

-106-



27075

CN
N=
A\ /i 0s Q
O%NH
H o

Hop chit trung gian 38A: etyl 2-(4-((tert-butyldimetylsilyl)oxy)xyclohexyl)axetat

B& sung imidazol (9,54g, 140mmol, 1,5 dwong lugng) va fert-butyldimetylsilyl
clorua " (15,5g, 103mmol, 1,1 duong Ilugng) vao dung dich chta etyl 2-(4-
hydroxyxyclohexyl)axetat (17,4g, 93,4mmol, 1,0 duong lugng) trong DMF (100mL)
trong diéu kién khi argon. Phan Umg trd nén duc va duoc khudy qua dém. Hon hop phan
mg dugc pha lodng bing nudc (100mL) va chiét bang EtOAc (150mL va 2 x 60mL).
- Céc 16p hitu co thu gom duge dugc 1am kho (MgSO,) va co dé thu duge hop chét trung

gian 38A du6i dang dau khéng mau trong subt.

Hop chét trung gian 38B: etyl 2-(4-((tert-
butyldimetylsilyl)oxy)xyclohexyl)propanoat

Hop chét trung gian 38A (5,0g, 17mmol, 1,0 dwong luong) dugc pha lodng bang
Et,0O va 1am lanh dén nhiét d6 -78°C. Natri hexametyldisilazit (2,0M trong THF, 9,2mL.,
18mmol, 1,1 duong lugng) duoc bd sung vao bang bom tiém, va phan tng chuyén sang
mau vang nhat va dugc khudy trong 5 phut. Metyl iodua (5,1mL, 83mmol, 5,0 dwong
lugng) dugc bd sung vao, va phan tmg dugc dé 4m dén nhiét d6 phong qua dém. Phan
tmg dugc pha lodng bing EtOAc (100mL) va nude mudi (100mL) va dung dich nuéc
amoni clorua bdo hoa (100mL). Céc 16p dugce phan tach, va 16p nudc dugc chiét bang
EtOAc (2 x 60mL). Céc 16p hitu co thu gom duge duge 1am kho (MgSO,), loc, c6 trong
didu kién 4p sudt giam, va tinh ché bang phuong phap sic ky silicagel (0% dén 10%
EtOAc trong hexan) dé thu dugc hop chét trung gian 38B du6i dang ddu mau vang nhat
(4,56g, 86%). '

Hop chét trung gian 38C: etyl 2-(4-hydroxyxyclohexyl)propanoat

Hop chét trung gian 38B (4,54g, 14,5mmol, 1,0 duong luong) dugc pha lodng
trong THF (48mlL), va dung dich dugc xt ly v6i dung dich tetrabutylamoni florua (1,0M
trong THF, 22mL, 21,7mmol, 1,5 duong lugng). Dung dich phan ung dugc dé khudy qua
dém. Dung dich phan tmg dugc ¢o, sau d6 pha lodng bang EtOAc (200mL), rira bing

nudc va nude mudi, lam kho (MgSO,), loc, va cd trong dicu kién ap suat giam. Phan can

-107-



27075

thd dugc tinh ché bang phuong phap séic ky silicagel (0% dén 30% EtOAc trong hexan)
dé thu duoc hop chit trung gian 38C dué6i dang han hop chét déng phan trans:cis theo ty
16 7:3 (2,78g, hiéu suit = 96%).

Hop chét trung gian 38D: etyl 2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanoat

Bb sung DEAD (1,27mL, 8,03mmol, 1,5 duong lugng) vao dung dich chira hgp
chit trung gian 38C (1,07g, 5,35mmol, 1,0 dwong luong), 4-quinolinol (0,931g,
6,42mmol, 1,2 duong luong), va PPhs (4,22g, 16,1mmol, 3,0 duong luong) trong THF
(18mL, 0,3M) & nhiét 6 0°C. Phan tmg dugc dé 4m dén nhiét d6 phong qua dém. Phan
tmg dugc cd, sau d6 pha lodng bang EtOAc (100mL). Dung dich duoc rira bing NaOH
IM va nuéc mudi, 1am kho (MgSO,), loc, ¢d trong didu kién 4p sudt giam, va tinh ché
bing phuong phép séc ky silicagel (0% dén 100% EtOAc trong hexan) dé thu dugc hop
chét trung gian 38D.

(R)-N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit va (.S)-
N-(4-xyanophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit (ca hai déu ¢ dang
chét ddng phan dbi anh don, hoa 1ap thé tuyét d6i khong duge xac dinh va bd tri tiy v)

B6 sung PrMgCl (2,0M trong THF, 1,45mL, 2,9mmol, 2,0 duong luong) vao
dung dich chura 4-cloanilin (340mg, 2,9mmol, 2,0 duong lugng) trong THF (2,5mL).
Dung dich chuyén sang mau niu/da cam va dugc khudy trong 15 phiit. Dung dich chira
hop chit trung gian 38D (502mg, 1,45mmol, 1,0 duong lugng) trong THF (0,5mL) duoc
bd sung vao, va phan tmg dugc dé khudy qua dém. Hon hop phan ung dugc pha lodng
bing EtOAc (30mL) va rira bang HC1 3M (2 x 15mL) va nuéc mudi. Céc pha hiru co thu
gom dugc dugce lam kho (MgSO,), loc, ¢ trong diéu kién ap suét giam, va tinh ché b?ing
phuong phép sic ky silicagel (0% dén 100% EtOAc) dé thu dugc hop chét theo vi du 38
va 39 dudi dang hdn hop chit ddng phan dbi anh. Tinh ché bang phuong phap HPLC pha
thuan ban diéu ché phén tach dong phénv quang hoc (Diacel CHIRALPAK® ID, 5p, 250
x 20mm, 15mL/phut, rira giai bing 95% 1:1 hexan:CH,Cl, va 5% axetonitril chtra 0,4%
dietylamin ding dong trong 40 phut) dé thu duoc hop chét theo vi du 38 duédi dang chét
ddng phén rira giai tha nhét. "H NMR (400MHz; CDCLy): § 8,71 (d, J = 5,3 Hz, 1H) 8,19
(dd, J = 8,4, 1,4 Hz, 1H) 8,02 (d, J = 8,4 Hz, 1H) 7,78 (s, 1H) 7,64-7,73 (m, 2H) 7,54-
7,61 (m, 2H) 7,44 (ddd, J = 8,2, 7,0, 1,2 Hz, 1H) 6,70 (d, J = 5,5 Hz, 1H) 4,86 (br. s, 1H)
2,14-2,32 (m, 2H) 1,47-1,86 (m, 7H), 1,27 (d, J = 7,0 Hz, 2H). m/z 400,2 (M+H)".

-108-



27075

Tiép tuc rira giai tir c6t HPLC bén diéu ché phan tach ddng phan quang hoc dé thu
duge hop chét theo vi du 39 dudi dang chit dong phan rira giai thir hai.'H NMR
(400MHz; CDCl5): 6 8,71 (d, J = 5,3 Hz, 1H) 8,19 (dd, J = 8,4, 1,4 Hz, 1H) 8,02 (d, J =
8,4 Hz, 1H) 7,78 (s, 1H) 7,64-7,73 (m, 2H) 7,54-7,61 (m, 2H) 7,44 (ddd, J = 8,2, 7,0, 1,2
Hz, 1H) 6,70 (d, J = 5,5 Hz, 1H) 4,86 (br. s, 1H) 2,14-2,32 (m, 2H) 1,47-1,86 (m, 7H),
1,27 (d, J = 7,0 Hz, 2H). m/z 400,2 (M+H)".

Vidu40va4l

(R)-N-(4-flophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit (chét
ddng phan dbi anh don, hoa 14p thé tuyét dbi khong duoc xac dinh va b tri tily )

F

N=

] H
0= NH
H

0]

(S)-N-(4-flophenyl)-2-(cis-4-(quinolin-4-yloxy)xyclohexyl)propanamit (chét déng
phan dbi anh don, héa 1ap thé tuyét d6i khong duogc xac dinh va bd tri tiy )

F
N=
N /é H = Q
O%NH
H o

Bb sung PrMgCl (2,0M trong THF, 1,45mL, 2,9mmol, 2,0 duong lugng) vao
dung dich chira 4-floanilin (0,275mL, 2,9mmol, 2,0 duong luong) trong THF (2,5mL).
Dung dich chuyén sang mau n4u/da cam va dugc khudy trong 15 phit. Dung dich chira
hop chét trung gian 38D (502mg, 1,45mmol, 1,0 dwong lugng) trong THF (0,5mL) dugc
bd sung vao, va phan tmg dugc dé khudy qua dém. H6n hop phén tng dugc pha lodng
bang EtOAc (30mL) va rira bang HC1 3M (2 x 15mL) va nuéc mudi. Dung dich dugc
lam kho (MgSO,), ¢, va tinh ché bing phuong phép sic ky silicagel (0% dén 100%
EtOAc) dé thu duoc hop chét theo vi du 40 va 41 dudi dang hdn hop chét ddng phan dbi
anh. Tinh ché bing phuong phap HPLC pha thuin ban diéu ché phéan tach ddng phan
quang hoc (Diacel CHIRALPAK® ID, 5p, 250 x 20mm, 15mL/phut, rira giai bang 95%
1:1 hexan:CH,Cl, va 5% axetonitril chira 0,4% dietylamin ding dong trong 40 phut) dé
thu dugc hop chét theo vi du 40 dudi dang chit ddng phan rtra giai thir nhit. '"H NMR
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(400MHz; CDCl,): § 8,72 (d, J = 5,3 Hz, 1H) 8,22 (dd, J = 8,3, 1,1 Hz, 1H) 8,03 (d, J =
8,6 Hz, 1H) 7,69 (ddd, J = 8,4, 6,9, 1,5 Hz, 1H) 7,42-7,53 (m, 2H) 7,21 (s, 1H) 6,94-7,05
(m, 2H) 6,71 (d, J = 5,5 Hz, 1H) 4,87 (br. s, 1H) 2,06-2,31 (m, 4H) 1,47-1,88 (m, 5H)
1,22-1,29 (m, 4H). m/z 393,2 (M+H)".

Tiép tuc rira giai tir cot HPLC ban diéu ché phan tach ddng phan quang hoc dé thu
duge hop chét theo vi du 41 dudi dang chéit dong phan rua giai tha hai.'H NMR
(400MHz; CDCl;): 6 8,72 (d, J = 5,3 Hz, 1H) 8,22 (dd, J = 8.3, 1,1 Hz, 1H) 8,03 (d, J =
8,6 Hz, 1H) 7,69 (ddd, J = 8,4, 6,9, 1,5 Hz, 1H) 7,42-7,53 (m, 2H) 7,21 (s, 1H) 6,94-7,05
(m, 2H) 6,71 (d, J = 5,5 Hz, 1H) 4,87 (br. s, 1H) 2,06-2,31 (m, 4H) 1,47-1,88 (m, 5H)
1,22-1,29 (m, 4H). m/z 393,2 (M+H)".

Vi du 42

(¥)-N-(4-clophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)pent-4-enamit

Hop chét trung gian 42A: etyl-2-4-(quinolin-4-yl)xyclohexyl)pent-4-enoat

B6 sung dung dich NaHMDS (2 dwong lugng) vao dung dich chira etyl 2-(4-
(quinolin-4-yl)xyclohexyl)axetat (diéu ché bang phuong phap A va B) trong THF (0,2M)
& nhiét d6 0°C. Dung dich mau vang thu dugc dugc khuéy & nhiét 4o 0°C trong 5 phut va
allyl bromua (2 duong luong) dwoc bd sung vao. Hn hop phan tng dugc lam 4m dén
nhiét d6 phong va khudy trong 1 gio, khi d6 AcOH dugc bd sung vao cling v6i Et,0. Hon
hop phan tmg duoc loc qua dém silica rira giai thém bang Et,0. Dich loc dugc ¢ va tinh
ché biang phuong phép sic ky silicagel dé thu dugc hop chét trung gian 42A dudi dang
hdn hop chat ddng phan khong d6i quang cis/trans.

N-(4-clophenyl)-2-(trans-4-(quinolin-4-yl)xyclohexyl)pent-4-enamit  dugc  diéu
ché tir [0005] hop chit trung gian 42A bing phuong phap G sir dung 4-cloanilin duéi
dang chit rén mau tring. "H NMR (400MHz, CDCls): § 9,53 (s, 1H), 8,58 (d, J= 4,6 Hz,
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1H), 8,10 (dd, J = 11,5, 8,5 Hz, 2H), 7,70 (t, J = 7,2 Hz, 1H), 7,60 (t, J = 7,2 Hz, 1H),
7,54 (d, J= 8,8 Hz, 2H), 7,25 (ddd, J = 8.9, 5,8, 2,3 Hz, 1H), 7,20 - 7,15 (m, 2H), 6,00 -
5,87 (m, 1H), 5,21 - 5,09 (m, 2H), 3,46 (s, 1H), 2,71 (td, J= 10,1, 4,9 Hz, 1H), 2,45 (q, J
=9,7 Hz, 2H), 2,28 - 1,62 (m, 9H).

Vidu43

2-(4-(1H-pyrazolo[3,4-b]pyridin-4-yl)xyclohexyl)-N-(4- clophenyl)axetamlt (hdn
hop chit ddng phan khéng dbi quang cis/trans)

Cl

2-(4-(1H-pyrazolo[3,4-b]pyridin-4-yl)xyclohexyl)-N-(4-clophenyl)axetamit ~ (hon
hop chit ddng phan khéng ddi quang cis/trans) [0006] dugc diéu ché bang phuong phép
K, B, va G. Trong phuong phdp K, 4-bromo-1H-pyrazolo[3,4-b]pyridin dugc st dung
1am chét ghép cip va dimetoxyetan dugc st dung lam dung mdi. Trong phuong phap G,
4-cloanilin dugc sir dung. Hop chét theo vi du 43 dugc phan 1ap dudi dang chit rin mau
tring va h(:)n.h(_)p chit ddng phan khong ddi quang theo ty 1& khoang 1:1. 'H NMR
(400MHz, CDCl5): 6 8,52 - 8,45 (m, 1H), 8,20 - 8,11 (m, 1H), 7,52 - 7,46 (m, 2H), 7,34 -
7,27 (m, 2H), 7,08 - 6,96 (m, 1H), 3,20 - 2,90 (m, lH), 2,50 (s, 1H), 2,33 (d, J= 6,7 Hz,
1H), 2,14 - 1,64 (m, 8H), 1,39 - 1,25 (m, 2H). LC/MS, m/z 369 (M+H)".

Viduy 44 va 45
N-(4-flophenyl)-2-(cis-4-(quinazolin-4-yl)xyclohexyl)axetamit

F
7N NH
\=N O
N-(4-flophenyl)-2-(4-(quinazlin-4-yl)xyclohexyl)axetamit (hdn hop chéit ddng

phén khong d6i quang)
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F
7 N
%NH
\=N o)

N-(4-flophenyl)-2-(cis-4-(quinazolin-4-yl)xyclohexyl)axetamit va N-(4-
flophenyl)-2-(4-(quinazlin-4-yl)xyclohexyl)axetamit (hdn hgp chét ddng phan khéng dbi
quang) dugc diéu ché bang phuong phap K, B, va G. 4-cloquinazolin va Pd(PPhs), dugc
str dung trong phuong phéap K. 4-floanilin dugc sir dung trong phuong phap G. Tinh ché
bing phuong phép sic ky silicagel (50% EtOAc trong hexan) dé thu duoc hop chit theo
vi du 44 (chit ddng phan khong déi quang cis) dudi dang chit dong phan rira giai tha
nhit. '"H NMR (400MHz, CD0D) & 9,15 (s, 1H), 8,37 (d, J = 8,5 Hz, 1H), 8,08 - 7,93
(m, 2H), 7,75 (ddd, J = 8.4, 6,0, 2,2 Hz, 1H), 7,56 (ddd, J = 7,0, 5,3, 2,8 Hz, 2H), 7,08 -
6,97 (m, 2H), 3,82 (t, J = 10,0 Hz, 1H), 2,56 (d, ] = 7,9 Hz, 2H), 2,43 (s, 1H), 2,20 - 2,02
(m, 2H), 2,00 (s, 1H), 2,00 - 1,74 (m, 6H) ppm. m/z 364,2 (M+H)".

Tiép tuc rira gii tir cot dé thu duoc hop chit theo vi du 45 dudi dang hdn hop chét
ddng phan cis:trans theo ty 18 1:1. m/z 364,2 (M+H)".

Vidu 46 va 47
Vi du 46: N-(4-clophenyl)-2-(cis-4-(quinazolin-4-yl)xyclohexyl)axetamit

Cl

QonE

\=N 0]

Vi du 47: N-(4-clophenyl)-2-(trans-4-(quinazlin-4-yl)xyclohexyl)axetamit

Cl
/ \ RNl
,:Q»O
\=N O

N-(4-clophenyl)-2-(cis-4-(quinazolin-4-yl)xyclohexyl)axetamit va N-(4-
clophenyl)-2-(trans-4-(quinazlin-4-yl)xyclohexyl)axetamit duoc diéu ché bang phwong
phép K, B, va G. 4-cloquinazolin va Pd(PPh;), dugc st dung trong phuong phap K. 4-
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cloanilin dwgc st dung trong phuong phap G. Tinh ché biang phuong phép sic ky
silicagel (50% EtOAc trong hexan) dé thu duoc hop chét theo vi du 46 (chit ddng phan
khong dbi quang cis) dudi dang chit ddng phan rira giai thir nht. 'H NMR (400MHz,
CDCl;) 6 9,28 (s; 1H), 8,19 (d, J=18,2 Hz, 1H), 8,06 (d, J = 8,3 Hz, 1H), 7,90 (ddd, J =
8,4,6,9, 1,3 Hz, 1H), 7,67 (ddd, J= 8,3, 6,9, 1,2 Hz, 2H), 7,53 (d, J= 8,8 Hz, 2H), 7,32 -
7,24 (m,2H), 3,69 (dd, J= 12,0, 8,6 Hz, 1H), 2,57 (s, 3H), 2,05 (dt, /= 19,0, 8,4 Hz, 2H),
1,86 - 1,72 (m, J= 30,7, 27,2 Hz, 6H) ppm. m/z 380 (M+H)".

Tiép tuc rira giai tir cot dé thu dugc hop chit theo vi du 47 (chit ddng phan khong
ddi quang trans) dudi dang chit ddng phan rira giai thir hai."H NMR (400MHz, CDCl3) &
9,25 (s, 1H), 8,17 (d, J = 8,6 Hz, 1H), 8,05 (d, J = 8,3 Hz, 1H), 7,89 (t, J = 7,7 Hz, 1H),
7,65 (t, J= 1,7 Hz, 1H), 7,51 (d, J = 8,7 Hz, 2H), 7,35 - 7,15 (m, 3H), 3,54 (t, J = 11,5
Hz, 1H), 2,36 (d, J = 6,5 Hz, 2H), 2,15 - 1,81 (m, 5H), 1,48 - 1,30 (m, 2H), 0,87 (d, J =
11,4 Hz, 2H) ppm. m/z 380 (M+H)".

Vidu48

N-(4-clophenyl)-2-(4-(1,5-napthyridin-4-yl)xyclohexyl)axetamit (hén hop chit
ddng phéan khong ddi quang)

N-(4-clophenyl)-2-(4-(1,5-napthyridin-4-yl)xyclohexyl)axetamit (hdn hop chit
dong phﬁn khéng dbi quang) duge diéu ché bing phuong phép K, B, va G. 4-clo-1,5-
napthyridin dugc st dung trong phuong phap K va 4-cloanilin dugc st dung trong
phuong phap G. Tinh ché bing phuong phéap sic ky silicagel (25-75% EtOAc trong
hexan) dé thu dugc phan cin. Phan cén dugc tiép tuc tinh ché bing phuong phap sdc ky
silicagel (25-75% EtOAc trong toluen) dé thu dugc hop chit mong mudn dudi dang hén
hop chit ddng phan khong ddi quang theo ty 16 2:1. M/z 380,2 (M+H)".

Vi du 49

N-(4-clophenyl)-2-(cis-4-(quinolin-3-yl)xyclohexyl)propanamit
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Cl

>

NH

<z
Va

= o)

‘N—(4-clophenyl)-2-(cis-4-(quin01in—3-yl)xyclohexyl)prbpanamit dugc didu ché
bang phuong phap G s dung etyl 2-(4-(quinolin-3-yl)xyclohexyl)propanoat va 4-
cloanilin. Tinh ché bing phwong phap sic ky silicagel (0% dén 10% 2-propanol trong
hexan) dé thu dugc hop chit theo vi du 49 duéi dang chit rin mau tring va chit dong
phan rira giai tha nhit. "H NMR (400MHz, CDCls): & 8,74 (d, J=2,2Hz. 1H), 8,64 (s,
1H), 8,05-8,11 (m, 1H), 7,68-7,75 (m, 2H), 7,55-7,64 (m, 3H), 7,23-7,28 (m, 3H), 2,74-
2,84 (m, 1H), 2,44-2,54 (m, 1H), 1,99-2,09 (m, 1H), 1,36-1,80 (m, 8H), 1,26 (d, J=6,9Hz,
3H) ppm. m/z 393,3 (M+H)".

Vidu 50

N-(4-flophenyl)-2-(trans-4-(quinolin-3-yl)xyclohexyl)propanamit

; F
N nnO’g//NH
= o

N-(4-flophenyl)-2-(trans-4-(quinolin-3-yl)xyclohexyl)propanamit dugc didu ché
bang phuong phap G st dung etyl 2-(4-(quinolin-3-yl)xyclohexyl)propanoat va 4-
floanilin. Tinh ché bang phuong phép séc ky silicagel (0% dén 10% 2-propanol trong
hexan) dé thu dugc hop chét theo vi du 50 dudi dang chét rin mau trdng va chit dong
phén rira giai thir hai. '"H NMR (400MHz, CDCls): & 8,80 (d, J=2,2Hz, 1H), 8,04-8,09 (m,
1H), 7,89-7,91 (m, 1H), 7,75-7,80 (m, 1H), 7,52-7,69 (m, 1H), 7,48-7,56 (m, 3H), 7,27
(s, 1H), 6,98-7,06 (2H), 2,69 (tt, 1 gio, J/=3,1Hz, /~=12,6Hz), 1,95-2,20 (m, 5H), 1,54-1,90
(m, 5H), 1,28 (d, J=6,9Hz, 3H) ppm. m/z 377,3 (M+H)".

Vidu51vas2

N-(4-clophenyl)-2-((trans)-4-(isoquinolin-1-yl)xyclohexyl)axetamit
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o

N-(4-clophenyl)-2-((cis)-4-(isoquinolin-1-yl)xyclohexyl)axetamit

Cl

7N NH
=N (0]

N-(4-clophenyl)-2-((trans)-4-(isoquinolin-1-yl)xyclohexyl)axetamit ~va  N-(4-
clophenyl)-2-((cis)-4-(isoquinolin-1-yl)xyclohexyl)axetamit dugc diéu ché bang phuong
phap K, B, va G. Déi v6i phuong phép K, 1-cloisoquinolin dugc st dung. DPéi véi
phwong phép B, etanol dugc st dung 1am dung méi, va phan tng dugce chay miu & nhiét
dd 50°C. Pbi v6i phuong phap G, 4-cloanilin duge st dung, va trimetylnhdm duge st
dung thay cho PrMgCl. Hop chét mong mudn dugc tinh ché bang phuong phap HPLC
didu ché (Varian ProStar stt dung cot Hamilton C18 PRP-1 (15 x 250Mm) véi tdc do
dong bing 20mL/phit; pha dong A: 0,5% axit formic trong nuéc; pha dong B: 0,5% axit
formic trong axetonitril; gradien rira giai ndm trong khoang tir 0% dén 100% B trong 30
phiit) @& thu dugc hop chét theo vi du 51 va 52 dué6i dang hén hop chét dong phan khong
d6i quang. Phan cén duoc tiép tuc tinh ché bang phuong phap TLC diéu ché (33% EtOAc ‘
trong hexan) dé thu dugc hop chét theo vi du 51 (chat dong phan khong d6i quang trans,
hé sb luu cao hon). 'H NMR (400MHz; CDCl): & 8,49-8,43 (m, 1H), 8,24-8,20 (m, 1H),
7,85-7,82 (m, 2H), 7,65-7,50 (m, 4H), 7,28-7,25 (m, 2H), 3,70-3,62 (m, 1H), 2,62-2,56
(m, 2H), 2,41-2,36 (m, 2H), 2,09-2,02 (m, 2H), 1,86-1,82 (m, 3H), 1,28-1,24 (m, 2H)

ppm. m/z 379,2 (M+H)".

Tiép tuc tinh ché bang phuong phép TLC diéu ché dé thu dugc hop chit theo vi du
52 (chit ddng phan khong dbi quang cis, hé s6 hru thdp hon). 'H NMR (400MHz;
CDCl;): 6 8,50-8,46 (m, 1H), 8,24-8,20 (m, 1H), 7,86-7,82 (m, 1H), 7,72-7,50 (m, 4H),
7,30-7,26 (m, 2H), 3,59-3,54 (m, 1H), 2,38-2,33 (m, 2H), 2,20-1,95 (m, 6H), 1,40-1,22
(m, 3H) ppm. M/z 379,1 (M+H)".
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Vidu53vas4

N-(4-clophenyl)-2-((cis)-4-(isoquinolin-8-yl)xyclohexyl)axetamit

Cl
N
[N << 7
%’O‘}NH
(0]

N-(4-clophenyl)-2-((trans)-4-(isoquinolin-8-yl)xyclohexyl)axetamit

Cl

N-(4-clophenyl)-2-((cis)-4-(isoquinolin-8-yl)xyclohexyl)axetamit va N-(4-
clophenyl)-2-((trans)-4-(isoquinolin-8-yl)xyclohexyl)axetamit dugc didu ché bing
phuong phép K, B, va G. Déi véi phuong phap K, 8-bromoisoquinolin dugc st dung.
Déi v6i phuong phéap B, etanol dugc sir dung 1am dung méi va phan tmg dugc chay mau
& nhiét d6 50°C. Dbi véi phuong phap G, 4-cloanilin duge sir dung va trimetylnhom duge
sir dung thay cho ‘PrMgCl. Phin cin dugc tinh ché bing phuong phap HPLC didu ché
" (Varian ProStar st dung c6t Hamilton C18 PRP-1 (15 x 250Mm) véi tdc d6 dong bing
20mL/phat; pha dong A: 0,5% axit formic trong nude; pha dong B: 0,5% axit formic
trong axetonitril; gradien rira giai nim trong khoang tir 0% dén 100% B trong 30 pht) dé
thu dugc hop chét theo vi du 53 (chit dong phan khong d6i quang cis) dudi dang chat
déng— phén rira gidi thu nhét. '"H NMR (400MHz; CDCls): 6 9,25 (s, 1H), 8,56-8,53 (m,
1H), 7,85-7,82 (m, 2H), 7,62-7,47 (m, 4H), 7,31-7,26 (m, 2H), 3,38-3,27 (m, 1H), 2,57-
2,53 (m, 3H), 2,04-1,25 (m, 8H) ppm. m/z 379 (M+H)".

Tiép tuc rira giai dé thu dugc hop chit theo vi du 54 (chét ddng phan khéng ddi
quang trans) dudi dang chit déng phan rira giai thir hai."H NMR (400MHz; CDCLy): &
9,24 (s, 1H), 8,56-8,52 (m, 1H), 7,86-7,81 (m, 2H), 7,69-7,49 (m, 4H), 7,32-7,26 (m,
2H), 3,26-3,18 (m, 1H), 2,35-2,23 (m, 3H), 1,67-1,59 (m, 4H), 1,40-1,27 (m, 4H) ppm.
m/z 379 (M+H)".

Vi dy 55
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N-(4-clophenyl)-2-((trans)-4-(isoquinolin-5-yl)xyclohexyl)axetamit (chit ddng
phan khéng dbi quang don, hoa 1ap thé twong dbi khong duoc xac dinh va bd tri tiy y)

Cl

N-(4-clophenyl)-2-((trans)-4-(isoquinolin-5-yl)xyclohexyl)axetamit dugc diéu ché
bing phuong phap K, B, va G. Dbi voi phuong phap K, 5-bromoisoquinolin duge sir
dung. Péi v6i phuong phap B, etanol duge str dung lam dung méi, va phan tng duoc
chay miu & nhiét dd 50°C. Pdi v6i phuong phép G, 4-cloanilin duge sit dung, va
trimetylnhém duoc st dung thay cho PrMgCl. Phin cin dugc tinh ché bang phuong
phap HPLC diéu ché (Varian ProStar sir dung c6t Hamilton C18 PRP-1 (15 x 250Mm)
v6i toe o dong bang 20mL/phut. ; pha dong A: 0,5% axit formic trong nu6c; pha dong
B: 0,5% axit formic trong axetonitril; gradien rira giai nim trong khoang tir 0% dén 100%
B trong 30 phut) dé thu duoc hop chit theo vi du 55 (ch4t dong phan khong dbi quang
don, hoa 1ap thé twong dbi khong dwgc xac dinh va bd tri tuy ¥). '"H NMR (400MHz;
CDCl): & 9,24 (s, 1H), 8,55-8,52 (m, 1H), 7,85-7,81 (m, 2H), 7,60-7,48 (m, 4H), 7,32-
7,26 (m, 2H), 3,27-3,20 (m, 1H), 2,38-2,32 (m, 1H), 2,09-2,02 (m, 3H), 1,70-1,57 (m,
3H), 1,41-1,24 (m, 4H). m/z 379 (M+H)".

Viduy 56
N-(4-flophenyl)-2-(cis-4-(quinolin-3-yl)xyclohexyl)propanamit

F

>

NN NH

N-(4-flophenyl)-2-(cis-4-(quinolin-3-yl)xyclohexyl)propanamit duoc didu ché
bing phuong phip G st dung etyl 2-(4-(quinolin-3-yl)xyclohexyl)propanoat va 4-
floanilin. Tinh ché bing phuong phap sic ky silicagel (0% dén 10% 2-propanol trong
hexan) dé thu dugc hop chét theo vi du 56 (chit dong phan khong dbi quang cis) dudi
dang chit rin mau tring va chit ddng phan rtra giai thir nhit. '"H NMR (400MHz,
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CDCls):  8,76-8,79 (m, 1H), 8,19 (bs, 1H), 8,06-8,11 (m, 1H), 7,65-7,77 (m, 3H), 7,53-
7,62 (m, 3H), 6,96-7,04 (m, 2H), 2,79-2,89 (m, 1H), 2,43-2,53 (m, 1H), 1,99-2,08 (m,
1H), 1,50-1,85 (m, 8H), 1,27 (d, J=6,8Hz, 3H) ppm. m/z 377,3 (M+H)".

Vidu 57

(£)-N-(4-xyanophenyl)-2-((cis)-4-(quinolin-4-yl)xyclohexyl)pent-4-enamit

Hop chét trung gian 57A: Etyl 2-(cis-4-(quinolin-4-yl)xyclohexyl)pent-4-enoat

Bb sung NaHMDS (2M trong THF, 3,0mL, 6,0mmol) vao dung dich chura etyl 2-
(4-(quinolin-4-yl)xyclohexyl)axetat (diéu ché bing phuong phip A va B) (740mg,
2,5mmol) trong THF (5mL) & nhiét do -78°C. Hdn hop phén tmg thu dirge duge khudy &
nhiét d6 -78°C trong 5 phut, va allyl bromua (333mg, 2,75mmol) duoc bd sung vao. Phan
tmg dugc 1am 4m dén 0°C va khudy trong 10 phut. Phan tmg dugc pha lodng biang Et,0O
va loc qua dém silicagel kich c¢& 2x2cm, rira thém bﬁng 50mL Et,O. Dich loc dugc c6 va

st dung truc tiép trong budc tiép theo.
(%)-N-(4-xyanophenyl)-2-((cis)-4-(quinolin-4-yl)xyclohexyl)pent-4-enamit

Hop chit trung gian 57A duoc thity phan thanh axit carboxylic bang phuong phép
E. Hop chit axit dugc ghép cip véi 4-xyanoanilin biang phuong phap O dé thu dugc hop
chét theo vi du 57 du6i dang chit rin mau tring sau khi tinh ché bang sic ky cot (10%
dén 30% 2-propanol trong hexan). 'H NMR (400MHz; CDCl5): 6 9,16 (s, 1H), 8,67 (d, J
= 4,6 Hz, 1H), 8,13-8,08 (m, 2H), 7,72 (dtd, J = 8,7, 3,4, 1,7 Hz, 3H), 7,61 (ddd, J = 8,4,
6,9, 1,4 Hz, 1H), 7,55-7,51 (m, 2H), 7,14 (d, J = 4,6 Hz, 1H), 5,95-5,84 (m, 1H), 5,18 (dt,
J=16,3, 1,1 Hz, 1H), 5,13-5,10 (m, 1H), 3,50-3,49 (m, 1H), 2,69-2,68 (m, 1H), 2,48-
2,41 (m, 2H), 2,23 (dt,/=10,4, 0,3 Hz,. 1H), 2,01-1,65 (m, 8H).

Vi du 58

(R)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-N-phenylpropanamit
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Hop chét trung gian S58A: axit (R)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)

propanoic

Hop chit trung gian 58A dugc diéu ché bang phuong phap K, B, E, L, M, va N.
Phuong phap L st dung axit 2-(4-(6-ﬂoquinolin—4-yl)-xyclohexyl) axetic (hdn hop chét
dbng phan khong dbi quang), va (R)-2-phenyl-oxazolidinon. Phuong phéap M st dung
chét ddng phan cis va iodometan. Hop chat bd trg hoat quang duoc loai bé bing phuong
phap N. Phén tich LC-MS: m/z [M+H]" 302,2. '"H-NMR (400MHz; DMSO, d6): & 12,10
(s, 1H), 8,70 (d, J=4,5 Hz, 1H), 8,07 (dd, J=9,2, 5,9 Hz, 1H), 7,97-7,94 (m, 1H), 7,67-
7,62 (m, 1H), 7,49 (d, J = 4,5 Hz, 1H), 3,41-3,36 (m, 1H), 2,73-2,65 (m, 1H), 1,83-1,61
(m, 9H), 1,08 (d, /= 6,8 Hz, 3H).

(R)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-N-phenylpropanamit

Hop chét trung gian 58A axit (R)-2-((1s,4S)-4-(6-floquinolin-4-yl)xyclohexyl)
propanoic (10mg, 0,033mmol) duoc bd sung vao binh phan tmg va hoa tan trong DMF
(350uL). Anilin (4,64mg, 0,050mmol) va HATU (18,93mg, 0,050mmol) dugc bd sung
vdo, sau d6 bd sung DIPEA (17,39uL, 0,100mmol). Phan tng duoc khuéy & nhiét do
phong trong 3 gid. Hon hop phan tmg duoc pha lodng bing DMF dé thu dugc téng thé
tich bang 2mL va loc. Hop chét thd duge tinh ché bang phuong phap HPLC/MS diéu ché
dé thu duoc hop chét theo vi du 58 (9,7mg, 0,026mmol, 78%). Phan tich LC-MS. Tinh
toan theo ly thuyét cho C,4H,5sFN,O 376,20, tinh toan theo thuc nghiém [M+H] 377,0 T,
= 1,969 phut (phwong phap B). 'H NMR (500MHz, DMSO-dy) 8: 9,96 (s, 1H), 8,82 (d,
J=4,5 Hz, 1H), 8,05 (dd, J=9,2, 5,8 Hz, 1H), 7,93 (dd, J=10,9, 2,5 Hz, 1H), 7,62 (td,
J=8,7, 2,6 Hz, 1H), 7,57 (d, J=7,9 Hz, 2H), 7,53 (d, J=4,5 Hz, 1H), 7,25 (t, J=7,8 Hz, 2H),
6,99 (t, J=7,4 Hz, 1H), 2,83 (dd, J=10,8, 6,7 Hz, 1H), 1,64-1,97 (m, 7H), 1,51-1,64 (m,
3H), 1,08 (d, J=6,6 Hz, 3H)

Vi du 59 dén 81
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Hop chét theo vi du 59 dén 81 duoc didu ché tir hop chét trung gian 58A theo
phwong phép diéu ché hop chét theo vi du 58 bang cach st dung anilin hodc aryl amin

tuong ung.
Bang 1
Thoi gian
Iuu
Vidu Danh phap R (phut) [M+H]"
(phwong
phép B)
F
(R)-N-(4-flo-2-metylphenyl)-2-
59 ((cis)-4-(6-floquinolin-4- < 1,985 409,2
yl)xyclohexyl)propanamit H
Me
(R)-2-((cis)-4(6-floquinolin-4- CFs
60 yl)xyclohexyl)-N-(4- éf\ 2,294 4450
(triflometyl)phenyl) propanamit H
(R)-N-(2,2- o)
diflobenzo[d][1,3]dioxol-5-y1)-2- Q \F
61 ((cis)-4-(6-floquinolin-4- 2y o F | 2268 | 4571
yl)xyclohexyl)propanamit H
(R)-N-(2-etoxyphenyl)-2-((cis)-4-
62 (6-floquinolin-4- }ef N 2,162 421,1
yl)xyclohexyl)propanamit H
NG
(R)-N-(3-(diflometyl)phenyl)-2-
63 ((cis)-4-(6-floquinolin-4- S 2,082 4273
yl)xyclohexyl)propanamit ‘ ” CFH
Cl
(R)-N-(4-clo-2-metylphenyl)-2-
64 ((cis)-4-(6-floquinolin-4- ;,9 2,145 425,1
yDxyclohexyl)propanamit H
Me :
(R)-N-(3-clophenyl)-2-((cis)-4-(6-
65 floquinolin-4- o 2,203 411,0
yl)xyclohexyl)propanamit ” Cl
(R)-N-(3,4-diclophenyl)-2-((cis)-4- Cl
66 (6-floquinolin-4- fe\ 2,385 4452
yDxyclohexyl)propanamit ” Cl
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Vidu

Danh phap

Thoi gian
Iwu
(phit)
(phwong
phap B)

[M+H]"

67

metyl 3-((R)-2-((cis)-4-(6-
floquinolin-4-yl)xyclohexyl)
propanamido)benzoat

2,025

435,1

68

metyl 4-((R)-2-((cis)-4-(6-
floquinolin-4-yl)xyclohexyl)
propanamido) benzoat

2,042

435,1

69

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-metyl-N-
phenylpropanamit

1,964

391,1

70

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-(3-
(triflometyl)phenyl) propanamit

2,278

445,0

71

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-(4-
phenoxyphenyl)propanamit

2,324

469,3

72

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-(m-
tolyl)propanamit

2,082

391,1

73

(R)-2-((cis)-4-(6-floquinolin-4-
yDxyclohexyl)-N-(3-
phenoxyphenyl)propanamit

2,355

469,1

73(a)

(R)-2-((cis)-4-(6-floquinolin-4-
yDhxyclohexyl)-N-(2-
phenoxyphenyl)propanamit

2,337

469,1

74

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-(pyridin-4-
yl)propanamit

1,669

3783

75

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-(thiazol-2-
yl)propanamit

1,852

384,2

76

(R)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-N-(pyridin-3-
yl)propanamit

1,654

378,0

77

(R)-N-(2-flophenyl)-2-((cis)-4-(6-
floquinolin-4-
yl)xyclohexyl)propanamit

1,998

395,0

78

(R)-N-(4-etoxyphenyl)-2-((cis)-4-
(6-floquinolin-4-
yl)xyclohexyl)propanamit

2,030

421,1

79

(R)-N-(3-xyanophenyl)-2-((cis)-4- ‘

(6-floquinolin-4-
yl)xyclohexyl)propanamit

1,992

402,1
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Thei gian
Iru
Vidu Danh phap R (phit) [M+H]*
(phwong
phap B)
(R)-N-(3-clo-4-metylphenyl)-2- Me
80 ((cis)-4-(6-floquinolin-4- ;ﬁ 2,302 425,1
~ yl)xyclohexyl)propanamit INi Cl
(R)-N-(3-flophenyl)-2-((cis)-4-(6- .
81 floquinolin-4- ;{ 2,094 395,1
yl)xyclohexyl)propanamit M ' -F

Vi du 82

(R)-N-(3-xyano-4-(triflometyl)phenyl)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

Hop chét trung gian 58A (15mg, 0,050mmol) dugc hoa tan trong tetrahydrofuran
(249puL) va trietylamin (13,88uL, 0,100mmol) dugc bd sung vao. Dung dich dugc lam
lanh dn nhiét d6 0°C. Isobutyl carbonocloridat (10,20mg, 0,075mmol) dugc bd sung vao
va phan tng duoc khudy & nhiét do 0°C trong 10 phut trude khi bd sung 5-amino-2-
(triflometyl)benzonitril (12,97mg, 0,070mmol). Sau khi bd sung anilin, phan ing dugc dé
4m dén nhiét do phong va khudy & nhiét do phong qua dém. Sau 16 gid, 5-amino-2-
(triflometyl)benzonitril (12,97mg, 0,070mmol) dugc bd sung vao va phan tng dugc gia
nhiét dén nhiét d6 50°C trong 24 gid. Sau do, phan ung dugc co trong diéu kién chén
khong, pha lodng bing DMF (khoing 2mL), loc va tinh ché bang phuong phiap HPLC
didu ché dé thu dugc hop chét theo vi du 82 (5,8mg, 0,012mmol, 25%). Phan tich LC-
MS. Tinh toan theo ly thuyét cho CyHysF4N30 469,18, tinh toan theo thuc nghiém
[M+H] 470,1 T, = 2,219 phut (phuong phap B). "H NMR (500MHz, DMSO-dy) 5: 10,69
(br. s, 1H), 8,79 (br. s, 1H), 8,38 (br. s, 1H), 8,05 (d, J=8,2 Hz, 2H), 7,95 (d, J=8,0 Hz,
2H), 7,60-7,71 (m, 1H), 7,44 (br. s, 1H), 2,39 (br. s, 1H), 1,83-2,00 (m, 3H), 1,60-1,83
(m, 3H), 1,27-1,60 (m, 4H), 1,15 (d, J=6,2 Hz, 3H)
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Vi du 83

(#)-N-(4-clophenyl)-2-((trans)-4-((7-(triflometyl)quinolin-4-yl)oxy)

xyclohexyl)butanamit

Hop chit trung gian 83A: Etyl 2-(1,4-dioxaspiro[4,5]decan-8-yliden)axetat

Trietyl phosphonoaxetat (21,79mL, 109mmol) dugc bd sung vao hdn dich chira
natri hydrua (3,84g, 96mmol) trong THF (64,0mL) & 0°C. Phan ung dugc khudy & nhiét
do phong trong 30 phit. Sau 30 phut, phan tng dugc lam lanh tré lai dén nhiét do 0°C va
dung dich chira 1,4-dioxaspiro[4,5]decan-8-on (10g, 64,0mmol) trong SmL THF duoc bd
sung vao. Sau d6, phan tng dugc khudy & nhiét do phong trong 30 phut trudc khi dimg
bing nuéc. Hon hop duoc chiét bing DCM ba 1an. Céc dich chiét thu gom dugc duge
lam kho bﬁng natri sulfat, loc, va cd trong diéu kién chan khong. Phén cén tho duge tinh
ché bang phuong phap sic ky silicagel dé thu dwgc hop chét trung gian 83A (13,88,
61,3mmol, hidu sudt = 96%). TLC: vét hop chit mong mudn duéi dang chdm mau tim
trong anisaldehyt (Rf = 0,75 trong 1:1 Hex/EtOAc). 'H NMR (400MHz, cloroform-d) &:
5,65 (s, 1H), 4,13 (q, J=7,2 Hz, 2H), 3,92-3,99 (m, 4H), 2,94-3,02 (m, 2H), 2,31-2,40 (m,
2H), 1,71-1,79 (m, 4H), 1,26 (t, J=7,2 Hz, 3H)

Hop chét trung gian 83B: Etyl 2-(1,4-dioxaspiro[4,5]decan-8-yl)axetat

Hop chét trung gian 83A (13,88g, 61,3mmol) dugc hoa tan trong EtOAc (61,3mL)
va dugc bd sung vao binh hydro héa Parr chira paladi cacbon 4m 10% (1,306g,
© 12,27mmol) (54% khéi lugng/khdi lrong nudce) trong diéu kién khi nito. Binh phén tng
dugce suc va nap d?ly trd lai béng khi nito ba 1an, sau d6 suc va nap déy trd lai ba 1an béng
hydro. Sau khi nap day binh phan tmg bang khi hydro dén 4p suét bang 50psi, binh phan
tmg dugc dat vao may lic Parr va lic. Sau 4 gid, phan ng dugc loc nén qua dém
CELITE® va c6 trong diéu kién chan khong d thu duoc hop chét trung gian 83B
(13,78g, 60,4mmol, hiéu sudt = 98%). Phan tich LC-MS. Tinh toan theo ly thuyét cho
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C2H004 228,14, tinh toan theo thuc nghiém [M+H] 299,1 T, = 0,83 phut (phuong phap
A). "H NMR (400MHz, cloroform-d) &: 4,11 (q, J=7,2 Hz, 2H), 3,88-3,95 (m, 4H), 2,21
(d, I=7,0 Hz, 2H), 1,83 (dqd, J=11,0, 7,5, 3,5 Hz, 1H), 1,68-1,78 (m, 4H), 1,50-1,61 (m,
2H), 1,27-1,35 (m, 2H), 1,24 (t, J=7,2 Hz, 3H).

Hop chét trung gian 83C: Etyl 2-(1,4-dioxaspiro[4,5]decan-8-yl)butanoat

Diisopropylamin (2,347mL, 16,63mmol) dugc hoa tan trong THF khan (15,99mL)
(trong didu kién khi nito) va 1am lanh dén nhiét @6 -78°C. n-BuLi (6,14mL, 15,35mmol)
(2,5M trong hexan) dugc bb sung vao trong khoang 5 phit ¢ nhiét d -78°C. Sau khi
khudy trong 45 phut, phan tg dugc 1am 4m dén nhiét do phong trong 10 phut va lam
lanh tr& lai dén nhiét d6 -78°C. Sau d6, 1,3-dimetyltetrahydropyrimidin-2(1H)-on
(1,541mL, 12,79mmol) dugc bd sung vao, sau d6 bd sung dung dich chira hop chat trung
gian 83B (2,92g, 12,79mmol) trong THF (15,99mL) (nhd giot trong khodng 5 phut). Sau
1 gid, iodoetan (1,125mL, 14,07mmol) (tinh khiét) dugc bd sung nho giot vao trong
khoang 5 phut. Phan tng dugc khudy thém 2 gid & nhiét d6 -78°C truée khi 1am 4m tir tir
dén nhiét d6 phong. Sau d6, phan tmg dugc khuéy»qua dém & nhiét do phong. Phan Ung
dugc dimg bang cach rét vao hdn hop nudc/nudce mubi theo ty 1& 1:1 va chiét bang
EtOAc. Céc pha hitu co thu gom dugc rira bing nuée mudi, 1am kho bang natri sulfat, loc
va ¢ trong diéu kién chan khong. Phan cén thé duoc tinh ché bing phwong phép sic ky
cot silicagel dé thu dugc hop chit trung gian 83C (2,27g, 8,86mmol, hiéu sudt = 69%).
TLC: vét hop chét mong mudn duéi dang chdm mau tim trong anisaldehyt (Rf = 0,80
trong 1:1 Hex/EtOAc). 'H NMR (400MHz, cloroform-d) d: 4,14 (q, J=7,5 Hz, 2H), 3,88-
3,95 (m, 4H), 2,09 (td, J=8.,4, 5,6 Hz, 1H), 1,69-1,83 (m, 4H), 1,45-1,64 (m, 6H), 1,33-
1,42 (m, 1H), 1,25 (t, J=7,1 Hz, 3H), 0,86 (t, J=7,5 Hz, 3H)

Hop chét trung gian 83D: Etyl 2-(4-oxoxyclohexyl)butanoat

Hop chét trung gian 83C (2,00g, 7,80mmol) duogc hoa tan trong THF (39,0mL) va
Axit hydrocloric 1M (39,0mL) dugc bd sung vao. Phan tmg dugc khudy & nhiét &6 phong
trong 2 gi¢. Phan tng dugc cd trong didu kién chan khong, pha lodng bang nudc va chiét
béng EtOAc. Dich chiét hiru co thu gom dugc duge 1am kho béng natri sulfat, loc va co
trong didu kién chan khong. Hop chét tho dugc tinh ché bing phuong phap sdc ky cot
silicagel dé thu dugc hop chét trung gian 83D (1,47g, 6,92mmol, hiéu suit = 89%). TLC:
vét hop chit mong mudn c6 mau héng nhat trong anisaldehyt (Rf = 0,65 trong 1:1
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Hex/EtOAc). "H NMR (400MHz, cloroform-d) 6: 4,15 (q, J=7,1 Hz, 2H), 2,25-2.,42 (m,
4H), 2,18 (ddd, J=9,3, 7.8, 5,2 Hz, 1H), 2,10 (ddt, J=13,1, 6,2, 3,3 Hz, 1H), 1,90-2,03 (m,
2H), 1,56-1,70 (m, 2H), 1,38-1,56 (m, 2H), 1,25 (t, J=7,2 Hz, 3H), 0,89 (t, J=7,4 Hz, 3H)

Hop chit trung gian 83E: Etyl-2-((t7ans)-4-hydroxyxyclohexyl)butanoat

Hop chét trung gian 83D (1,47g, 6,92mm01) duoc hoa tan trong EtOH (13,85mL)
va dugc lam lanh dén nhiét d6 0°C. NaBH, (0,314g, 8,31mmol) dugc bd sung vao, sau do
phan tmg dugc dé khudy & nhiét d6 0°C trong 1 gid. Phan tmg dugc dimg bang dung dich
nude amoni clorua bdo hoa va chiét b%mg EtOAc. Céc dich chiét thu gom dugc duge lam
kho béng natri sulfat, lgc, va cd trong diéu kién chan khong. Hop chét thoé dugc tinh ché
bang phuong phéap sic ky cot silicagel dé thu dugc hop chét trung gian 83E (1,22g,
5,69mmol, hiéu sudt = 82%) cung vé6i (138mg, 0,644mmol, hiéu sudt = 9,30%), chit
déng phan cis. 'H NMR (400MHz, cloroform-d) o: 4,14 (q, J=7,1 Hz, 2H), 3,53 (t,
J=10,5 Hz, 1H), 1,92-2,08 (m, 2H), 1,80-1,89 (m, 1H), 1,63-1,70 (m, 1H), 1,52-1,62 (m,
4H), 1,37-1,52 (m, 2H), 1,26 (t, J=7,2 Hz, 3H), 0,95-1,17 (m, 2H), 0,87 (t, J=7,4 Hz, 3H).

Hop chit trung gian 83F: Etyl 2-((trans)-4-((7-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanoat

Hop chét trung gian 83E (100mg, 0,467mmol) duge hoa tan trong DMSO (933pL)
va NaH (22,40mg, 0,933mmol) duogc bd sung tir tir nhd giot vao & nhiét do phong. Sau 1
gidy, 4-clo-7-(triflometyl)quinolin (130mg, 0,560mmol) dugc bd sung viao va phan tmg
dugc gia nhiét dén nhiét d6 80°C. Sau 16 gio, phan tng dugc ding béng amoni clorua va
chiét b:?lng EtOAc. Dich chiét hitu co thu gom dugc duge lam kho b%mg natri sulfat, loc,
cb trong diéu kién chan khéng. Phin cén thd duge tinh ché bang phuong phép sic ky cot
silicagel dé thu dugc hop chét trung gian 83F (91mg, 0,222mmol, hi¢u sult = 47,6%).
Phan tich LC-MS. Tinh toéan theo ly thuyét cho CyHysF3NO;3; 409,19, tinh toan theo thuc
nghiém [M+H] 410,2 T, = 0,91 phuat (phuong phap A).

Hop chit trung gian 83G: axit 2-((trans)-4-((7-(Triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanoic

Hop chét trung gian 83F (91mg, 0,222mmol) dugc hoa tan trong THF (889uL),
nuée (889puL), va MeOH (445pL). Lithi hydroxit (53,2mg, 2,223mmol) dugc bd sung

vao va phan tng dugc khudy & nhiét d6 60°C trong 40 gid. Phan tmg dugc cd trong diéu
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kién chén khéng, pha lodng bang nudc, axit axetic (dang két tiia) duge bd sung vao, 16p
nudc duge chiét bang EtOAc. Céc 16p hiru co duge thu gom, 1am khé bang natri sulfat,
loc va cb trong diéu kién chan khong dé thu dugc hop chit trung gian 83G (85mg,
0,223mmol, hiéu suit = 100%). Phén tich LC-MS. Tinh toén theo ly thuyét cho
CyoHp,F3NO5 381,16, tinh toan theo thuc nghiém [M+H] 382,2 T, = 0,78 phut (phuong
phép A).

N-(4-clophenyl)-2-((trans)-4-((7-(triflo metyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit

Hop chét trung gian 83G (41mg, 0,108mmol) dugc dit trong diéu kién khi nito va
hoa tan trong SOCI, (78pL, 1,075mmol). DMF khan (1 giot) dugc bd sung vao va hdn
hop dugc khudy trong 1 gid & nhiét 6 phong. Sau d6, hdn hop duoc ¢d trong diéu kién
chan khéng va qua trinh dong bay hoi véi toluen trong diéu kién chan khéng dugc sir
dung dé loai bo thionyl clorua con du. Axyl clorua thd dugc hoa tan trong DCM
(1075pL) trong diéu kién khi nito va TEA (74,9uL, 0,538mmol) duoc bd sung vao, sau
d6 bd sung 4-cloanilin (20,57mg, 0,161mmol). Hon hop duge khqu ¢ nhiét d phong
trong 30 phut. Phan tmg duoc co trong diéu kién chan khéng, dugc hoa tan trong DMF,
loc, va tinh ché bang phuong phap HPLC didu ché dé thu dugc hop chét theo vi du 83
(14,4mg, 0,029mmol, hiéu sudt = 27%). Phéan tich LC-MS. Tinh toan theo Iy thuyét cho
CyrsHp6CIF3N,O, 490,16, tinh todn theo thuc nghi€ém [M+H] 4912 T, = 0,94 phut
(phuong phap A). 'TH NMR (500MHz, DMSO-dg) &: 10,07 (s, 1H), 8,82 (d, J=5,1 Hz,
1H), 8,32 (d, J=8,6 Hz, 1H), 8,25 (s, 1H), 7,80 (d, J=8,7 Hz, 1H), 7,67 (d, J=8,5 Hz, 2H),
7,35 (d, J=8,5 Hz, 2H), 7,29 (d, J=5,0 Hz, 1H), 4,66 (t, J=10,1 Hz, 1H), 2,10-2,27 (m,
3H), 1,97 (d, J=11,4 Hz, 1H), 1,73 (d, J=13,2 Hz, 1H), 1,41-1,65 (m, 5H), 1,28-1,41 (m,
1H), 1,21 (d, J=10,4 Hz, 1H), 0,85 (t, J=7,1 Hz, 3H).

Chat déng phan d6i anh 1 va chat ddng phan d6i anh 2

Chit ddng phan d6i anh 1: Vi du 83 (a) N-(4-clophenyl)-2-((trans)-4-((7-
(triflometyl)quinolin-4-yl)oxy)xyclohexyl)-2-butanamit (chit ddng phan quang hoc ddng
nhét, héa 1ap thé tuyét d6i khong duge xac dinh)
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Chéit dbng phén d6i anh 2: Vi du 83 (b) N-(4-clophenyl)-2-((trans)-4-((7-
(triflometyl)quinolin-4-yl)oxy)xyclohexyl)-2-butanamit (chat ddng phan quang hoc dong
nhét, hoa 1ap thé tuyét dbi khong dugc xac dinh)

Hop chét theo vi du 83(a), chét ddng phan dbi anh 1, va hop chét theo vi du 83(b),
chét déng phan dbi anh 2: Phan tach ddng phan quang hoc miu raxemic (phuong phép C)
dé thu duoc chit ddng phan @i 4nh 1 T, = 3,611 phut (phuong phap D) va chét dong
phén dbi anh 2 T, = 5,106 phut (phuong phap D) Hoéa lap thé tuyét d6i khong dugce xac
dinh.

Hop chit theo vi du 83(a), chit dong phan dbi anh 1: MS(ES): m/z = 491,1
[M+H]". T, = 2,529 phut (phuong phap B). '"H NMR (500MHz, DMSO-dy) 8: 10,14 (s,
1H), 8,78 (d, J=5,0 Hz, 1H), 8,32 (d, J=8.6 Hz, 1H), 8,23 (s, 1H), 7,79 (d, ]=8,8 Hz, 1H),
7,61 (d, J=8,8 Hz, 2H), 7,33 (d, J=8,7 Hz, 2H), 7,21 (d, J=5,3 Hz, 1H), 4,61 (br. s, 1H),
2,06-2,23 (m, 3H), 1,94 (d, J=13,0 Hz, 1H), 1,69 (d, J=12,0 Hz, 1H), 1,36-1,62 (m, 5H),
1,30 (d, J=13,2 Hz, 1H), 1,11-1,26 (m, 1H), 0,81 (t, J=7,1 Hz, 3H)

Hop chit theo vi du 83(b), chit ddng phan d6i anh 2: MS(ES): m/z = 491,1
[M+H]". T, = 2,545 phit (phuong phap B). "H NMR (500MHz, DMSO-dg) &: 10,13 (s,
1H), 8,78 (d, J=5,1 Hz, 1H), 8,32 (d, J=8,7 Hz, 1H), 8,23 (s, 1H), 7,79 (d, J=8,7 Hz, 1H),
7,62 (d, J=8,8 Hz, 2H), 7,33 (d, J=8,8 Hz, 2H), 7,22 (d, J=5,2 Hz, 1H), 4,62 (br. s, 1H),
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2,08-2,25 (m, 3H), 1,95 (d, J=13,4 Hz, 1H), 1,70 (d, I=11,6 Hz, 1H), 1,39-1,62 (m, 5H),
1,30 (d, J=12,3 Hz, 1H), 1,18 (d, J=11,4 Hz, 1H), 0,81 (t, ]=7,1 Hz, 3H)
Vi du 84

(*)-N-(4-clophenyl)-2-((trans)-4-((2-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit

(£)-N-(4-clophenyl)-2-((trans)-4-((2-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit dugc diu ché tir hop chét trung gian 83E va céc phuong
phép tuong ty dé didu ché hop chét 83F, 83G, va hop chét theo vi du 83 chi khéc 1a 4-
clo-2-(triflometyl) quinolin dugc sir dung trong phan F. Phan tich LC-MS. Tinh toan theo
ly thuyét cho C,sH,6CIF5N,0, 490,16, tinh todn theo thuc nghiém [M+H] 491,2 T, =
1,20 phut (phuong phép A). "H NMR (500MHz, DMSO-dy) &: 10,07 (s, 1H), 8,20 (d,
J=8,2 Hz, 1H), 8,05 (d, I=8,7 Hz, 1H), 7,84-7,91 (m, 1H), 7,63-7,74 (m, 3H), 7,48 (s,
1H), 7,35 (d, J=8,7 Hz, 2H), 4,79-4,90 (m, 1H), 2,10-2,27 (m, 3H), 1,96 (d, J=13,1 Hz,
1H), 1,72 (d, J=12,0 Hz, 1H), 1,44-1,63 (m, J=7,6 Hz, 5H), 1,32-1,42 (m, 1H), 1,20-1,32
(m, 1H), 0,85 (t, J=7,1 Hz, 3H).

Vidu 85

(£)-N-(4-clophenyl)-2-((trans)-4-(quinolin-4-yloxy)xyclohexyl)butanamit
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(£)-N-(4-clophenyl)-2-((trans)-4-(quinolin-4-yloxy)xyclohexyl)butanamit ~ duoc
didu ché tir hop chit trung gian 83E va c4c phuong phap tuong tu dé diéu ché hop chit
83F, 83G, va hop chét theo vi du 83 chi khéc 14 4-bromo-quinolin dugc st dung trong
phin F. Phan tich LC-MS. Tinh toan theo Iy thuyét cho C,sH,,CIN,0, 422,18, tinh ton
theo thuc nghiém [M+H] 423,2 T, = 0,87 phut (phuong phap A). 'H NMR (500MHz,
DMSO-dg) 8: 10,14 (s, 1H), 8,65 (d, J=5,2 Hz, 1H), 8,11 (d, J=8,2 Hz, 1H), 7,91 (d, J=8,4
Hz, 1H), 7,72 (t, J=7,6 Hz, 1H), 7,63 (d, J=8,7 Hz, 2H), 7,54 (t, J=7,5 Hz, 1H), 7,34 (d,
J=8,6 Hz, 2H), 7,06 (d, J=5,2 Hz, 1H), 4,58 (t, J=10,1 Hz, 1H), 2,08-2,26 (m, 3H), 1,95
(d, J=12,6 Hz, 1H), 1,70 (d, J=12,9 Hz, 1H), 1,39-1,66 (m, 5H), 1,31 (q, J=11,9 Hz, 1H),
1,10-1,25 (m, J=12,4 Hz, 1H), 0,82 (t, J=7,2 Hz, 3H).

Vidu 86

N-(4-clophenyl)-2-((tmns)-4-((8-(triﬂometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit

Hop chiét theo vi du 86 dugc didu ché tir hop chét trung gian 83E va c4c phuong
phap tuong tr d& didu ché hop chit 83F, 83G, va hop chét theo vi du 83 chi khéc 14 that
4-clo-8-(triflometyl) quinolin dugc st dung trong phén F. Phan tich LC-MS. Tinh toan
theo ly thuyét cho C,H,6CIF5N,0, 490,16, tinh toan theo thuc nghiém [M+H] 491,2 T,
= 1,03 phit (phuong phap A). '"H NMR (500MHz, DMSO-dg) &: 10,13 (s, 1H), 8,77 (d,
J=5,2 Hz, 1H), 8,39 (d, J=8,4 Hz, 1H), 8,12 (d, J=7,2 Hz, 1H), 7,58-7,67 (m, 3H), 7,33
(d, J=8,7 Hz, 2H), 7,19 (d, J=5,4 Hz, 1H), 4,61 (t, J=10,4 Hz, 1H), 2,08-2,24 (m, 3H),
1,94 (d, J=12,0 Hz, 1H), 1,69 (d, J=13,8 Hz, 1H), 1,37-1,63 (m, 5H), 1,24-1,37 (m,
J=12,5 Hz, 1H), 1,11-1,24 (m, J=11,1 Hz, 1H), 0,81 (t, J=7,2 Hz, 3H)

Viduy 87

Axit 2-(4-((R)-3-((4-clophenyl)amino)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-
3-oxopropyl)phenyl)propanoic
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- Hop chét raxemic theo vi du 87 c6 thé dugc didu ché bang cach sir dung phuong
phép K va 4-cloquilin, B, E, va L, sau do6 alkyl héa béng hop chét trung gian 137A bing
cach sir dung phuong phap didu ché hop chit 137B, sau d6 bang phuong phap tuong tu
dé diéu ché hop chét trung gian 137C, D, va hop chét theo vi du 137.

Chét ddng phan d6i anh 1 va chét déng phan dbi anh 2

Chit ddng phan dbi anh 1: hop chét theo vi du 87(a) axit 2-(4-(R)-3-((4-
clophenyl)amino)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-3-oxopropyl)phenyl)-2-
propanoic (chit ddng phan quang hoc ddng nhét, hoa lap thé khong duge x4c dinh)

Chét ddng phan dbi anh 2: hop chét theo vi du 87(b) axit 2-(4-(R)-3-((4-
clophenyl)amino)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-3-oxopropyl)phenyl)-2-
propanoic (chit ddng phén quang hoc ddng nhét, héa lap thé khong dugc xac dinh)
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Hop chét theo vi du 87 (a), chit ddng phan d6i anh 1 va hop chét theo hop chét
theo vi du 87(b), chit ddng phan @i anh 2: Phén tach ddng phan quang hoc miu raxemic
(phuong phap E) dé thu dugc chit dong phan dbi anh 1 T, = 10,161 phut (phwong phép
F) va chit ddng phén dbi anh 2 T, = 13,160 phut (phwong phap F) Hoa 1ap thé tuyét dbi
khong dugc xéc dinh.

Hop chét theo vi du 87 (a), chit ddng phan dbi anh 1: MS(ES): m/z = 541,3
[M+H]". T, = 0,84 phut (phuong phap A).'H NMR (400MHz, cloroform-d) 3: 8,78 (d,
J=4,6 Hz, 1H), 8,09 (m, 2H), 7,69 (ddd, J=8,4, 7,0, 1,2 Hz, 1H), 7,58 (ddd, J=8,4, 7,0, 1,1
Hz, 1H), 7,30 (d, J=4,5 Hz, 1H), 7,11-7,20 (m, 8H), 6,91 (s, 1H), 3,72-3,78 (m, 1H), 3,02
(dd, J=13,2, 3,4 Hz, 1H), 2,79-2,89 (m, J=13,0 Hz, 1H), 2,62 (td, J=10,8, 3,5 Hz, 1H),
2,28-2,37 (m, 1H), 1,71-2,15 (m, 9H), 1,40 (d, J=7,1 Hz, 3H)

Hop chét theo vi du 87(b), chit ddng phan ddi anh 2: MS(ES): m/z = 541,3
[M+H]". T, = 0,84 phut (phuong phap A).'H NMR (400MHz, cloroform-d) &: 8,82 (d,
J=4,6 Hz, 1H), 8,05-8,14 (m, 2H), 7,70 (ddd, J=8,3, 7,0, 1,2 Hz, 1H), 7,58 (ddd, J=8,3,
6,9, 1,2 Hz, 1H), 7,33 (d, J=4,6 Hz, 1H), 7,09-7,20 (m, 8H), 6,78 (s, 1H), 3,72-3,77 (m,
1H), 3,02 (dd, J=13,1, 3,5 Hz, 1H), 2,83 (t, J=12,2 Hz, 1H), 2,61 (td, J=10,9, 3,5 Hz, 1H),
2,29-2,37 (m, 1H), 1,72-2,16 (m, 9H), 1,40 (d, J=7,2 Hz, 3H)

Vi du 88

(%)-N-(4-clophenyl)-2-((cis)-4-((2-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit

Hop chit trung gian 88A: Etyl 2-((cis)-4-((2-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanoat
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Hop chit trung gian 83E (300mg, 1,400mmol) dugc hoa tan trong THF (5600uL)
va 2-(triflometyl)quinolin-4-ol (656mg, 3,08mmol) va triphenylphosphin (808mg,
3,08mmol) dugc bd sung vao. Dung dich duge 1am lanh dén nhiét @6 0°C trong bé nuée
da. Diisopropyl azodicarboxylat (599uL, 3,08mmol) dugc bd sung vao va phan g dugc
dé khudy & nhiét 4o phong khi bd sung hoan toan. Pugc khudy & nhiét do phong qua
dém. Sau d6, phan Gng dugc cd trong didu kién chan khong va tinh ché bing phuong
phap sic ky cot silicagel dé thu dugc hop chét trung gian 88A (383mg, 0,935mmol, hiéu
sut bing 66,8%). Phan tich LC-MS. Tinh toén theo 1y thuyét cho Cy,HyeF3NO;3 409,19,
tinh toan theo thuc nghiém [M+H] 410,2 T, = 1,22 phut (phuong phap A).

Hop chit trung gian 88B: axit 2-((cis)-4-((2-(Triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanoic

Hop chét trung gian 88A (383mg, 0,935mmol) dugc hoa tan trong THF (748uL),
nuée (748uL), va MeOH (374pL). Lithi hydroxit (224mg, 9,35mmol) dugc bd sung vao
va phan Ung dugc khudy & nhiét do 60°C qua dém. Sau 16 gio, lithi hydroxit (224mg,
9,35mmol) dugc bd sung thém vao va phan ung duge gia nhiét thém 24 gio. Phan Gng
duge cb trong didu kién chan khong, pha lodng bang nudc, axit héa bing AcOH va chiét
bang FtOAc. Lép nuéce duge chiét mot 1an nira bang hdn hop cloroform:propanol theo ty
18 7:3. Dich chiét hitu co thu gom dugc duge lam kho bang natri sulfat, loc, va cd trong
didu kién chdn khong @ thu dugc hop chét trung gian 88B (348mg, 0,912mmol, hiéu'
sudt = 98%). Phéan tich LC-MS. Tinh toan theo 1y thuyét cho CyeH,,F3;NO; 381,16, tinh
toan theo thuc nghiém [M+H] 382,3 T, = 1,04 phut (phuong phéap A).

N-(4-clophenyl)-2-((cis)-4-((2-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit

Hop chit trung gian 88B (50mg, 0,13 Immol) dugc dit trong diéu kién khi nito va
hoa tan trong SOCI, (96uL, 1,311mmol). DMF khan (1 giot) dugc bd sung vao va hdn
hop dugc khudy trong 1 gi® & nhiét do phong. Sau do, hdn hop dugce cb trong diéu kién
chan khong va qué trinh ddng bay hoi véi toluen trong diéu kién chan khong dugc st
dung dé loai | bo thionyl clorua con du. Axyl clorua thd duoc hoa tan trong DCM
(1311pL) trong diéu kién khi nito va TEA (91pL, 0,655mmol) dugc bd sung vao, sau d6
bd sung 4-cloanilin (25,09mg, 0,197mmol). Hon hop dugc khudy & nhiét d6 phong trong

30 phuat. Phan tng dugc cd trong didu kién chan khong, dugc hoa tan trong DMF, loc, va
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tinh ché bang phuong phap HPLC diéu ché dé thu dugc hop chat theo vi du 88 (38,0mg,
0,077mmol, 59%). Phan tich LC-MS. Tinh toan theo ly thuyét cho C,HasCIF5N,0,
490,16, tinh toan theo thuc nghiém [M+H] 491,2 T, = 1,18 phut (phuong phap A). 'H
NMR (500MHz, DMSO-d¢) &: 10,09 (s, 1H), 8,21 (d, J=8,2 Hz, 1H), 8,05 (d, J=8,5 Hz,
1H), 7,87 (t, J=7,5 Hz, 1H), 7,66 (t, J=7,6 Hz, 1H), 7,61 (d, J=8,8 Hz, 2H), 7,36 (s, 1H),
7,32 (d, J=8,7 Hz, 2H), 5,13 (br. s, 1H), 2,17 (br. s, 1H), 2,03 (br. s, 2H), 1,60-1,78 (m,
4H), 1,46-1,60 (m, 4H), 1,34-1,46 (m, 1H), 0,81 (t, J=7,2 Hz, 3H)

Chét ddng phan d6i anh 1 va chit dong phan dbi anh 2

Chét ddng phén dbi anh 1: hop chit theo vi du 88 (a) N-(4-clophenyl)-2-((cis)-4-
((2-(triflometyl)quinolin-4-yl)oxy)xyclohexyl)butanamit (chit dbng phan quang hoc
ddng nhét, hoa lap thé tuyét d6i khong duge xac dinh)

Chét ddng phan dbi anh 2: hop chét theo vi du 88(b) N-(4-clophenyl)-2-((cis)-4-
((2-(triflometyl)quinolin-4-yl)oxy)xyclohexyl)butanamit (chit ddéng phan quang hoc
dbng nhét, hoa lap thé tuyét dbi khong duge x4c dinh)
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Hop chét theo vi du 88(a), chit déng phan ddi anh 1 va hop chét theo vi du
88(b)Chit ddng phan dbi anh 2: Phan tach déng phan quang hoc miu raxemic (phwong
phap G) dé thu dugc chit ddng phén dbi anh 1 T, = 3,911 phiit (phuong phap H) va chat
ddng phan d6i 4nh 2 T, = 4,551 phut (phuong phap H) Héa lap thé tuyét dbi khong dugce
xac dinh.

Hop chét theo vi du 88(a), chit ddng phan d6i anh 1: MS(ES): m/z = 491,3
[M+H]". T, = 2,549 phit (phwong phap B). '"H NMR (500MHz, DMSO-dg) &: 10,05 (s,
1H), 8,22 (d, J=8,2 Hz, 1H), 8,06 (d, J=8,4 Hz, 1H), 7,88 (t, J=7,5 Hz, 1H), 7,68 (t, J=7,5
Hz, 1H), 7,63 (d, J=8,7 Hz, 2H), 7,38 (s, 1H), 7,33 (d, J=8,7 Hz, 2H), 5,15 (br. s, 1H),
2,19 (br. s, 1H), 2,04 (d, J=7,1 Hz, 2H), 1,35-1,78 (m, 9H), 0,83 (t, J=7,2 Hz, 3H)

Hop chit theo vi du 88(b), chit dong phan déi anh 2: MS(ES): m/z = 491,3
[M+H]". T, = 2,541 phut (phuong phap B). 'H NMR (500MHz, DMSO-dg) &: 10,05 (s,
1H), 8,21 (d, J=8,2 Hz, 1H), 8,06 (d, J=8,5 Hz, 1H), 7,87 (t, J=7,5 Hz, 1H), 7,67 (t, J=7,6
" Hz, 1H), 7,63 (d, J=8,7 Hz, 2H), 7,37 (s, 1H), 7,33 (d, J=8,7 Hz, 2H), 5,15 (br. s, 1H),
2,18 (br. s, 1H), 1,98-2,10 (m, J=5,0 Hz, 2H), 1,36-1,80 (m, 9H), 0,83 (t, J=7,2 Hz, 3H)

Vi du 89

(£)-N-(4-clophenyl)-2-((cis)-4-((6-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit

(*)-N-(4-clophenyl)-2-((cis)-4-((6-(triflometyl)quinolin-4-
yl)oxy)xyclohexyl)butanamit dugc diéu ché tir hop chit trung gian 83E va cac phuong
phép tuong ty dé diéu ché 88F, 88G, va hop chit theo vi du 88 chi khac 1a 4-hydroxy-6-
(triflometyl) quinolin dugc sir dung trong phan F. Phéan tich LC-MS. Tinh to4n theo 1y
thuyét cho CpsH6CIF3N,0, 490,16, tinh toan theo thuc nghiém [M+H] 491,3 T, = 0,90
phut (phuong phap A). 'H NMR (500MHz, DMSO-dg) &: 10,06 (s, 1H), 8,83 (d, J=5,2
Hz, 1H), 8,43 (s, 1H), 8,14 (d, J=8,8 Hz, 1H), 8,00 (d, J=8,2 Hz, 1H), 7,62 (d, J=8,7 Hz,

-134-



27075

2H), 7,30 (d, J=8,7 Hz, 2H), 7,17 (d, J=5,3 Hz, 1H), 4,98 (br. s, 1H), 2,22 (br. s, 1H),
2,05 (br. s, 2H), 1,72 (d, J=13,1 Hz, 4H), 1,46-1,62 (m, 4H), 1,41 (d, J=11,5 Hz, 1H),
0,83 (t, J=7,2 Hz, 3H)

Chét dbng phan dbi anh 1 va chit ddng phan dbi 4nh 2

Chét dbng phan dbi anh 1: hop chit theo vi du 89(a) N-(4-clophenyl)-2-((cis)-4-
((6-(triflometyl)quinolin-4-yl)oxy)xyclohexyl)butanamit (chit ddng phén quang hoc
ddng nhét, héa l4p thé tuyét dbi khong dugc xac dinh)

oy
N
H

Chét ddng phan d6i anh 2: hop chit theo vi du 89(b) N-(4-clophenyl)-2-((cis)-4-
((6-(triflometyl)quinolin-4-yl)oxy)xyclohexyl)butanamit (chit dong phan quang hoc
ddng nhat, héa 14p thé tuyét dbi khong dugc xac dinh)

Hop chét theo vi du 89(a), chit dong phan d6i anh 1 va hop chét theo hop chét
theo vi du 89(b), chit ddng phan ddi anh 2: Phan tach ddng phan quang hoc miu raxemic
(phuong phép I) dé thu duoc chit déng phan déi anh 1 T, = 6,320 phut (phuong phap J)
va chét ddng phan déi anh 2 T, = 7,500 phit (phuong phap J) Hoa 1ap thé tuyét di khong
dugc xéac dinh.

Hop chét theo vi du 89(a), chit ddng phan ddi anh 1: MS(ES): m/z = 491,3
[M+H]". T, = 2,418 phit (phuong phap B). 'H NMR (500MHz, DMSO-d) 8: 10,05 (s,
1H), 8,82 (d, J=5,3 Hz, 1H), 8,43 (s, 1H), 8,13 (d, J=8,8 Hz, 1H), 7,99 (d, J=8,8 Hz, 1H),
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7.61 (d, J=8,8 Hz, 2H), 7,29 (d, J=8,8 Hz, 2H), 7,16 (d, J=5,4 Hz, 1H), 4,97 (br. s, 1H),
2,22 (br. s, 1H), 2,04 (br. s, 2H), 1,34-1,79 (m, 9H), 0,83 (t, J=7.2 Hz, 3H)

Hop chit theo vi du 89(b), chit ddng phan ddi anh 2: MS(ES): m/z = 4913
[M+H]". T, = 2,418 phit (phuong phap B). "H NMR (500MHz, DMSO-ds) 8: 10,06 (s,
1H), 8,84 (d, J=5.2 Hz, 1H), 8,44 (s, 1H), 8,14 (d; J=8,8 Hz, 1H), 7,99 (d, J]=7,6 Hz, 1H),
7,63 (d, J=8,8 Hz, 2H), 7,30 (d, J=8,8 Hz, 2H), 7,17 (d, J=5,3 Hz, 1H), 4,98 (br. s, 1H),
2,23 (br. s, 1H), 2,01-2,11 (m, J=5,4 Hz, 2H), 1,37-1,79 (m, 9H), 0,84 (t, ]=7,2 Hz, 3H).

Vidu 90

N-(4-clophenyl)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)axetamit

el

ok

Hop chit trung gian 90A. Tert-butyl 4-((4-cloquinolin-6-yl)oxy)piperidin-1-
carboxylat, va hop chét trung gian 90B. Tert-butyl 4-((6-floquinolin-4-yl)oxy)piperidin-

1-carboxylat

Dung dich chita tert-butyl 4-hydroxypiperidin-1-carboxylat (0,242g, 1,200mmol)
trong 1mL dioxan dugc xtr 1y véi kali hexametyldisilazit (1,200mL, 1,200mmol) trong
THF. Dung dich duc thu dugc duoc khudy 5 phut & nhiét d§ phong, sau d6 dugc xir ly va
4-clo-6-floquinolin (0,182g, 1mmol) trong 1mL dioxan. Phan Gng dugc gia nhiét dén
nhiét d6 60°C va khudy trong 30 pht, sau d6 qua dém & nhiét 4 phong. Phan tmg dugc
dimg bang 0,1mL HOAc bing va chay sic ky silica gel (3:1 diclometan-EtOAc, sau d6
EtOAc, sau d6 95:5 EtOAc-EtOH). Cd cac phan doan thich hop (Rf cao) dé thu dugc hop
chét trung gian 90A: tert-butyl 4-((4-cloquinolin-6-yl)oxy)piperidin-1-carboxylat (0,11g,
hiéu sut = 30%) dudi dang dau khong mau. MS(ES): m/z = 363 [M+H]". Tg = 0,93 phut
(phuong phép A).Cd céc phan doan Rf thdp dé thu dugc hop chét trung gian 90B: tert-
butyl 4-((6-floquinolin-4-yl)oxy)piperidin-1-carboxylat (0,09g, hiéu suit = 26%) duéi
dang diu mau vang nhat. MS(ES): m/z =347 [M+H]". Tx = 0,77 phut (phuong phap A).
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Hop cht trung gian 90C. 4-clo-6-(piperidin-4-yloxy)quinolin

Hdn hop chira hop chit trung gian 90A (0,1g, 0,276mmol) trong HCl/dioxan
(1,033mL, 4,13mmol) duoc khudy & nhiét d6 phong. Hop chét ban dau dugc héa dau trén
thity tinh sau khi bd sung HCI. Hop chét ban dau khong hoa tan ngay ca sau khi siéu am,
so khoang 0,5mL diclometan dugc bd sung vao, va hdn hop niy dugc khudy trong 3 gio.
During this time, dau dugc hoa tan, va chit két tia mau tréng xudt hién. Phan ung dugc
bom hut dén kho @& thu duoc 0,08g (97%) hop chit trung gian 90C, HCI duéi dang bot
mau tring nhat. MS(ES): m/z = 263 [M+H]". Tg = 0,50 phut (phuong phap A).

Hop chét trung gian 90D. Etyl 2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)axetat

Hén dich chira 4-clo-6-(piperidin-4-yloxy)quinolin, HCI (0,06g, 0,201mmol) va
kali carbonat (0,097g, 0,702mmol) trong DMF (0,5mL) dugc xir ly véi etyl bromoaxetat
(0,045mL, 0,401mmol), va hdn hop thu dugc dugc khudy 4 gid & nhiét do phong. Hon
hop nay duoc trung hoa bang HOAc bing, va phin cén dugc tinh ché bang phuong phép
sic ky nhanh (1:1 EtOAc-CH,Cl, 1én dén EtOAc). Co cac phan doan thich hop dé thu
duoc hop chét trung gian 90D dué6i dang dau khong mau. MS(ES): m/z = 349 [M+H]".
Tr = 0,56 phut (phuong phép A).

Hop chit trung gian 90E. axit 2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)
axetic.2 HCI

Dung dich chtra hop chét trung gian 90D (0,04g) trong THF (2mL) dugc xir ly v6i
lithi hydroxit (0,04g, 1,670mmol) trong nuéc (ImL). Metanol (khodng 1mlL) duogc bd
sung vao dé thu dwoc pha don, va phan (mg duogc khudy 2 gid & nhiét do phong. Dung
mdi dugc loai bo trong diéu kién dong nito, va hdn dich dic thu dugc duge xit ly véi
khoang 3mL nudc dé hoa tan. Dung dich nuéc HCI dugc bd sung tur tr vao, dé ha do pH
dung dich dén khoang 4, nhung hop chét khong két tia ¢ thoi diém bat ky. Do pH dugc
didu chinh ngugc trd lai lén dén khoa’ing 7,5 béng dung dich nuéc natri bicarbonat. Nudc
mubi duge bd sung vao, nhung van khong xuét hién két tia. Dung dich nay dugc chiét
sdu 1an bang cloroform-IPA theo ty 1& 3:1, va cac dich chiét hitu co thu gom duge dugc
cét dé thu duoc ddu. Dau nay dugc xir Iy v6i 5 duong lugng HCl/dioxan, va vai giot nuéc
dugc bd sung vao dé hoa tan. Sau do, dung dich nay dugc dong khd dé thu dugc hop chét
trung gian 90E (0,04g, 92%) duéi dang chét rin mau nau luc nhat. MS(ES): m/z = 321
[M+H]". T = 0,48 phut (phuong phép A). ‘
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N-(4-clophenyl)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)axetamit

Dung dich chira hop chit trung gian 90E (0,04g, 0,102mmol) va 4-cloanilin
(0,014g, 0,112mmol) va trietylamin (0,057mL, 0,406mmol) trong DMF (1mL) dugc xt
ly véi BOP (0,067g, 0,152mmol). Dung dich nay dugc khudy 2 gio & nhiét ¢ phong, sau
d6 tinh ché bang HPLC diéu ché. C6 phén doan thich hop dé thu duoc hop chit c6 do
tinh khiét khoang 90%. Hop chét nay tiép tuc dugc tinh ché bang phuong phap sic ky
nhanh. C6 cac phan doan thich hop, sau d6 dong kho dé thu dugc hop chét theo vi du 90
(0,016g, hiéu sudt = 36%) dudi dang bot mau tring. MS(ES): m/z = 430 [M+H]+. Tg =
0,73 phut (phuwong phap A). '"H NMR (400MHz, DMSO-dg) 5 9,88 (s, 1H), 8,69 (d, 1 gid,
J =4,7 Hz), 8,04 (d, 1 gio, J = 9,2 Hz), 7,69-7,74 (m, 3H), 7,57 (dd, 1 gio, J =9,2, 2,8
Hz), 7,50 (d, 1 gio, J =2,7 Hz), 7,36-7,39 (m, 2H), 4,69-4,76 (m, 1H), 3,19 (s, 2H), 2,78-
2,86 (m, 2H), 2,06-2,13 (m, 2H), 1,81-1,89 (m, 2H). Luu y: m¢t tin hiéu & khoang
2,55ppm chi yéu 1a dung méi.

Vidu91
(£)-N-(4-clophenyl)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)propanamit
wes
\(U\ N
N H
Cl
X
~
N

Y

O

Hop chit trung gian 91A. (£)-Etyl 2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-
yl)propanoat

[0007] (£)-Etyl 2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)propanoat duoc diéu
ché du6i dang ddu mau vang nhat v6i hiéu sudt bang 97% tir hop chit 90C va etyl 2-
bromopropionat bing cach sir dung phuwong phéap bién dbi hop chit 90C thanh hop chét
90D chi khac 1a phan tng dugc thyc hién & nhi¢t 36 60°C va phan tich sdc ky khong dugc
thuc hién. MS(ES): m/z =363 [M+H]". Tg = 0,58 phut (phuong phép A).

Hop chét trung gian 91B. axit (+)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-
yl)propanoic "
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Axit (£)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)propanoic dugc didu ché
dudi dang bot mau tring nhat v6i hiéu sudt bing 93% tir hop cht 91A bing cach st dung
phuong phap bién @i hop chit 90D thanh hop chit 90E chi khac 14 hop chét phan lap
khong dugc bién d6i thanh mubi HCl. MS(ES): m/z = 335 [M+H]". Tg = 0,49 phut
(phuong phap A).

(£)-N-(4-clophenyl)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)propanamit
duoc didu ché dudi dang mudi trifloaxetat v6i hidu sudt bang 57% sau khi tinh ché bing
phuong phap HPLC diéu ché tir hop chit 91B bang cach sir dung phuong phap bién dbi
hop chét 90E thanh hop chit theo vi du 90. MS(ES): m/z = 444 [M+H]+. Ty = 0,73 phut
(phuong phap A). "H NMR (400MHz, DMSO-dg) & 10,83 (s, 1H), 8,69 (d, 1 gio, T = 4,4
Hz), 8,07 (d, 1 gio, J = 9,1 Hz), 7,73 (d, 1 gio, J = 4,2 Hz), 7,59-7,65 (m, 3H), 7,56 (s,
1H), 7,49 (d, 2 gio, J = 8,1 Hz), 4,63-4,67 (m, 1H), 3,10-3,70 (m, 5H), 2,01-2,39 (m, 4H),
1,66 (d, 3H, J = 6,7 Hz).

Vidu 92

(£)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)-N-(p-tolyl)propanamit

O/©/
\)Lﬁ\
N

Tt

(#)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-yl)-N-(p-tolyl)propanamit duogc
didu ché dudi dang mubi HCI véi hidu sudt biang 77% sau khi tinh ché bang phuong phép
HPLC diéu ché va trao dbi mudi tir 91B va p-toluidin bang cach sir dung phuong phép
bién dbi hop chit 90E thanh hop chét theo vi du 90. MS(ES): m/z = 424 [M+H]+. Tg =
0,71 phut (phuong phap A). "H NMR (400MHz, DMSO-d) & 11,02 (s, khong duge tich
hop), 10,91 (s, khong dugc tich hop), 10,72 (br. s, khdng dugc tich hgp), 10,57 (br. s,
khong dugc tich hop), 8,78 (s, 1H), 8,13 (t, 1 gio, J = 9,8 Hz), 7,83 (s, 1H), 7,52-7,70 (m,
4H), 7,19 (d, 2 gio, J = 7,2 Hz), 4,27-4,35 (m, 1H), 3,25-3,77 (m, 5H), 1,96-2,41 (m, 7H),
1,62 (d, 3H, J = 5,1 Hz).
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Chat ddng phén d6i anh 1 va chit ddng phan dbi anh 2 cta hdn hop raxemic theo
vidu 91

Chit ddng phan dbi anh 1: hop chit theo vi du 93 N-(4-clophenyl)-2-(4-((4-
cloquinolin-6-yl)oxy)piperidin-1-yl)propanamit (chit ddng phan quang hoc déng_nhét,
hoa 14p thé tuyét ddi khong duge x4c dinh)

Tt

Chit ddng phan dbi anh 2: hop chit theo vi du 94 N-(4-clophenyl)-2-(4-((4-
cloquinolin-6-yl)oxy)piperidin-1-yl)propanamit (chit dong phan quang hoc ddng nhit,
hoa 1ap thé tuyét dbi khong duge xé4c dinh)

0 Cl
YNHO

ek

Vi du 93 va 94. N-(4-clophenyl)-2-(4-((4-cloquinolin-6-yl)oxy)piperidin-1-
yl)propanamit (cé hai chit ddng phéan dbi anh, héa 1ap thé tuyét d6i khong dugc xé4c dinh)

Hon hop raxemic theo vi du 91 (0,038g) dugce tinh ché bang phuong phép SFC
phan tach ddng phan quang hoc (27% MeOH trong CO,, 0,1% (thé tich/thé tich)
mdidietylamin va amoni format); cft: CHIRALPAK® AD, tbc do dong bang
85mL/phut); c6 phan doan thich hgp (rtra gidi sém hon) dé thu dugc hop chét theo [0008]

vi du 93 (chit déng phan déi anh 1, rira giai thi nhat, hoa 1ap thé tuyét dbi khong
duge xé4c dinh) (0,007g, 23%). MS(ESI): m/z = 444 [M+H]". Tr = 1,28 phut (SCP TFA).
"H NMR (400MHz, DMSO-dq) & 8,65 (d, 1 gio, J = 4,5 Hz), 8,02 (d, 1 gio, J = 9,2 Hz),
7,69 (d, 1 gio, J = 4,5 Hz), 7,64 (d, 2 gio, J = 8,6 Hz), 7,54 (br. d, 1 gio, J = 9,3 Hz), 7,47
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(br. s, 1H), 7,37 (d, 2 gid, J = 8,5 Hz), 4,68-4,75 (m, 1H), 3,56-3,0 (m, 5H), 2,06-2,15 (m,
2H), 1,80-1,90 (m, 2H), 1,24-1,32 (m, 3H).

Hop chét theo vi du 94 (chit ddng phan dbi anh 2, rira giai th{r hai, hoa lap thé
tuyét ddi khong duge xac dinh) (0,027g). MS(ESI): m/z = 444 [M+H]". Tg = 1,27 phut
(phuong phap K)."H NMR (400MHz, DMSO-dg): gin nhu twong tr véi raxemat NMR
(mdt sb dietylamoni format xuét hién).

- Vidu95

N-(4-clophenyl)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)axetamit

1,0°

N
KNQ ]
O|\

N

Hop chét trung gian 95A. 6-flo-4-(piperidin-4-yloxy)quinolin.2 HCI

6-flo-4-(piperidin-4-yloxy)quinolin.2 HCI duoc diéu ché tir hop chit 90B vai hiéu
sut co thé dinh luong dudi dang chét rin mau ndu vang nhat bang cach sir dung céac didu
kién bién dbi hop chit 90A thanh hop chit 90C. MS(ES): m/z = 247 [M+H]". Tx = 0,42
phut (phuong phép A).

Hop chét trung gian 95B. Etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)axetat

Etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)axetat dugc diéu ché tir hop chat
95A dudi dang ddu mau vang nhat voi hidu sult bing 63% bang cach sir dung cac diéu
kién bién dbi hop chit 90C thanh hop chéit 90D. MS(ES): m/z = 333 [M+H]". T = 0,48
phuit (phuong phap A).

Hop chét trung gian 95C. axit 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl) axetic

Axit 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl) axetic dwoc diéu ché tir hop

lchét 95B dudi dang thiy tinh mau vang véi hiéu suit bang 75% bing cach st dung cac
diéu kién bién ddi hop chéat 90D thanh hop chit 90E chi khéc 1 hop chit phén l4ap khong
dugc bién dbi thanh mudi HCl. MS(ES): m/z = 305 [M+H]". Tg = 0,42 phut (phuong
phép A).
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N-(4-clophenyl)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)axetamit duoc diéu_
ché tir hop chit 95C véi hiéu sudt bing 38% bing cach sir dung cac didu kién bién ddi
hop chét 90E thanh hop chit theo vi du 90. MS(ES): m/z = 414 [M+H]+. Tr = 0,66 phut
(phuong phap A). '"H NMR (400MHz, DMSO-dg) 5 8,68 (d, 1 giv, J = 5,1 Hz), 8,04 (dd,
1 giv, J = 9.0, 5,2 Hz), 7,81 (d, 1 gid, T = 9,3 Hz), 7,63-7,68 (m, 3H), 7,36 (d, 2 gid, J =
8.4 Hz), 7,13 (d, 1 gid, J = 5,0 Hz), 4,81-4,87 (m, 1H), 3,69 (s, 2H), 2,80-2,88 (m, 2H),
2,58-2,67 (m, 2H), 2,07-2,14 (m, 2H), 1,89-1,98 (m, 2H).

Vidu 96

(£)-N-(4-clophenyl)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)propanamit
L
\)j\ H
op

(@)
~-N

Hop chét trung gian 96A. (+)-Etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-
yl)propanoat

[0009] ()-Etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)propanoat dugc didu
ché dudi dang diu khong mau véi hiéu sudt bing 83% tir hop chit 95A va etyl 2-
bromopropionat bing cach str dung phuong phép bién @i hop chéat 90C thanh hop chét
90D. MS(ES): m/z =347 [M+H]". Tg = 0,51 phiit. (phuong phap A).

Hop chét trung gian 96B. axit (¥)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-
yl)propanoic

Axit (£)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)propanoic dugc diéu ché
du6i dang thuy tinh véi hidu suét bing 68% tir hop chit 96A bang cach sir dung phuong
phap bién ddi hop chét 90D thanh hop chét 90E chi khac 13 hop cht phén 1ap khong
duoc bién déi thanh muéi HCL. MS(ES): m/z = 319 [M+H]". Tg = 0,42 phit (phuong
phéap A).

(£)-N-(4-clophenyl)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)propanamit
duoc didu ché vé6i hidu sult bang 58% sau khi tinh ché bang phuong phap HPLC didu ché

-142-



27075

tir hop chét 96B bing céch sit dung phuong phap bién déi hop chét 90F thanh hop chét
theo vi du 90. MS(ES): m/z = 428 [M+H]+. Tr = 0,72 phat (phuong phéap A). 'H NMR
(400MHz, DMSO-dq) § 9,97 (s, 1H), 8,69 (d, 1 gid, J = 5,4 Hz), 8,02 (dd, 1 gio, J = 9.8,
5.4 Hz), 7,77 (dd, 1 gi, 1 = 9,7, 2,8 Hz), 7,71 (d, 2 gio, ] = 8,1 Hz), 7,64-7,68 (m, 1H),
7,37 (d, 2 giv, T = 8,8 Hz), 7,15 (d, 1 giv, J = 5,2 Hz), 4,78-4,85 (m, 1H), 2,77-2,87 (m,
2H), 2,57-2,63(m, 1H), 2,06-2,14 (m, 2H), 1,85-1,94 (m, 2H), 1,22 (d, 3H, J = 6,8 Hz).

Luu ¥: mdt tin hiéu chii yéu 1a dung méi.
Vi du 97 dén 101

Hop chét trung gian 97A: (+)-Etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-
yl)butanoat

(+)-Etyl 2-(4-((6-floquinolin-4-yI)oxy)piperidin-1-yl)butanoat dugc diéu ché duéi
dang du khéng mau vé6i hiéu sudt bang 71% tir hop chit 95A va etyl 2-bromobutyrat
bing cach st dung phuong phéap bién dbi hop chét 90C thanh hop chit 90D chi khac 1a
phéan tng dugc chay miu & nhiét @ 50°C MS(ES): m/z =361 [M+H]". Tr = 0,54 phut
(phuong phap A).

Hop chit trung gian 97B: axit (+)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-

yl)butanoic

Axit (+)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)butanoic duge diéu ché duéi
dang bot mau vang rom véi hiéu sut bing 74% tir hop chat 97A bang cach st dung
phuong phép bién dbi hop chat 90D thanh hop chat 90E chi khéc 1a hop chat phén lap
khong duoc bién dbi thanh mudi HCL. MS(ES): m/z = 333 [M+H]". Tx = 0,44 phut
(phuong phap A).

Nhu duge thé hién trong So dd 1 dudi ddy, axit carboxylic x (hop chét trung gian
96B va 97B dugc diéu ché theo vi du néu trén) dugc cho phan tmg ghép cidp Bop véi
anilin thich hop trong cac didu kién dé bién d6i hop chét 90E thanh hop chét theo vi du
90 dé thu dugc hop chét theo sang ché 1 dugc thé hién trong Bang 2. (Toan bd cic hop

chét 13 hdn hop raxemic)

So dd 1

-143-



27075

COZH R

Bop, Et3N

Béang 2
s LY
Rw)j\”
@ |
0 AN
1
N
. thoi gian lwu
Vidu | R | R | (M+H) (phﬁt;%hmg phip
97 Et | Me 422 1,13%
98 Et Cl 442 1,15
99 Me F 412 0,94%
100 Me | EtO 438 1,03%
101 Me | Me 408 1,02%
Vidu 102

(%)-N-(4-clophenyl)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)-3-

metylbutanamit

Hop chit trung gian 102A. (£)-Etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)-
3-metylbutanoat

(#)-etyl 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)-3-metylbutanoat dugc diéu
. ché duéi dang diu mau vang nhat v&i hiéu suit bang 59% tir hop chit 95A va etyl 2-
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bromo-3-metylbutyrat bang cach sir dung phuong phép bién dbi hop chit 90C thanh hop
chit 90D chi khéc 13 phan @ng dugc chay miu & nhiét d6 90°C MS(ES): m/z = 375
[M+H]". Tg = 0,60 phiit. (phuong phap A).

Hop chét trung gian 102B. axit (¥)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)-

3-metylbutanoic

Axit (£)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)-3-metylbutanoic dugc didu
ché du6i dang chit rin mau tring nhat véi hiéu suit bang 77% tir hop chit 102A bing
cach st dung phuong phap bién dbi hop chit 90D thanh hop chit 90E chi khéc 13 phan
tmg dugc chay mu trong vai ngiy & nhiét &9 75°C va hop chit phan 1ap khong dugc bién
d6i thanh mubi HCL. MS(ES): m/z = 347 [M+H]". Tg = 0,47Phit (phwong phap A).

(£)-N-(4-clophenyl)-2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yI)-3-

metylbutanamit

Dung dich chtra axit 2-(4-((6-floquinolin-4-yl)oxy)piperidin-1-yl)-3-metylbutanoic
(0,02g, 0,058mmol) va N-metylmorpholin (0,013mL, 0,115mmol) trong THF (0,2mL)
dugc 1am lanh dén nhiét d6 0°C va xur ly véi isobutyl cloroformat (9,10pL, 0,069mmol).
Hbn hop nay dugc khudy 15 phit, sau d6 dugc xt 1y va 4-cloanilin (8,84mg, 0,069mmol)
va 1am 4m dén nhiét do phong va khudy trong 1 gid. Phan tng dugc dimg bing cach bd
sung 1 giot nudc, pha lodng bang DMF, va tinh ché bang HPLC diéu ché. C6 phan doan
thich hop dé thu duoc hop chit theo vi du 102.2 TFA (0,005, hiéu sudt = 13%) duéi
dang bot mau tring. MS(ES): m/z = 456 [M+H]". Tg = 0,82 phiit (phuong phap A). 'H
NMR (400MHz, DMSO-d¢) 6 10,94 (br. s, 1H), 9,96 (br. s, 1H), 8,02-8,19 (m, 3H), 7,82-
7,91 (m, 1H), 7,67 (d, 2 gio, J = 8,7 Hz), 7,44 (d, 2 gio, J = 8,2 Hz), 2,01-2,37 (m, 5H),
1,10 (d, 6H, J = 5,3 Hz). Luuy: Mot s6 tin hiéu 1a pic nudc kich ¢ 16n.

Vi dy 103 dén 112

Nhu duge thé hién trong so db 2 dudi ddy, cac hén hop raxemic (duge diéu ché
theo vi du néu trén) duoc phan tich bing phuwong phap SFC phén tich ddng phan quang
hoc véi cac cot duge thé hién trong cac diéu kién (MeOH-CO,) dé hoa tan hop chét theo
vi du 91 thanh chit ddng phan di anh theo vi du 93 va hop chét theo vi du 94 dé thu
duoc chit ddng phin quang hoc ddng nhét theo sang ché 1 dugc thé hién trong Bang 3.
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(Toan bd cac hop chét 1a chit dong phan quang hoc ddng nhét, hoa lap thé tuyét ddi
khong dugc xac dinh)

So dd 2

o /@R .
R\’)L

I N SFC
Q i

phan tach
dong phan
quang hoc

chétdong phanddi chat dong phén doi
anh rira giai thir nhat anh rira giai thir hai

Bang 3
wes
R%”
RNJ F

; B
_N
Vidu | R | R | Cot, dung méi rica giai ’rTl,r';""g::;:’i (M+H)* (gﬂz)%mgl e
103 | Me | cl C?é‘;;jtﬁgo‘“}? > Thirnhdt | 428 1,08¢
104 | Me | Cl C;‘éﬂijtﬁi‘o‘“}? ’ Thirhai | 428 1,07¥
105 Me | F- ﬁi‘gﬁt_‘f’g f;}o) ﬁgﬁz Thinhit | 412 1,00 %
106 | Me | F ﬁl‘gﬁt_‘i"é‘ o ﬁgﬁz Thihai | 412 0,97%
107 | Me | EtO ﬁggﬁtﬁ o h‘t‘g’}/;z Thirnhdt | 438 1,01 ¥
108 | Me | EtO ﬁggﬁf"g o 3511191;/;2 Thichai | 438 1,01 ¥
109 | Me | Me ﬁggﬂtﬁ)‘ f;/?:E‘t‘g;/% Thérnhét | 408 1,07%
110 | Me | Me ﬁggﬁtﬁ)" 3}3 Eﬂglﬁz Thhai | 408 1,04 ¥
111 g | ¢ ﬁggﬁtﬂ‘, ﬁ,}? ﬁ%fz Thinhdt | 442 1,16X
12 | Bt | a | ﬁi‘gﬁ?& o 13111?1;/;2 Thihai | 442 1,20%

-146-



27075
Vidu 113

N-(4-clophenyl)-2-(1-(quinolin-4-ylmetyl)piperidin-4-yl)axetamit

N
- H

X
~-N

Hop chit trung gian 113A. Metyl 2-(1-(quinolin-4-ylmetyl)piperidin-4-yl)axetat.

Dung dich chira metyl 2-(piperidin-4-yl)axetat, HCl (0,465g, 2,400mmol) va
trietylamin (0,892mL, 6,40mmol) trong 1mL DMF dugc cho phan ung véi 4-
(clometyl)quinolin, HCI (0,428g, 2mmol). Dung dich thu dwoc dugc khudy & nhiét do
phong trong 3 gid, sau d6 pha loang bing EtOAc. Sau d6, cac dich chiét hitu co dugc rira
bang nudce, 1am kho, loc, va cit dé thu dugc metyl 2-(1-(quinolin-4-ylmetyl)piperidin-4-
yl)axetat (0,54g, hiéu suit = 86%) dudi dang diu mau hd phach. MS(ES): m/z = 299
[M+H]". T = 0,48 phut (phuong phip A).

Hop chét trung gian 113B. axit 2-(1-(quinolin-4-ylmetyl)piperidin-4-yl) axetic

Dung dich chtra hop chét trung gian 113A (0,1g, 0,335mmol) trong THF (1mL)
duge xir Iy véi dung dich nude lithi hydroxit (0,268mL, 0,670mmol), sau d6 bd sung
0,2mL nudc. Metanol, khoang 0,5mL, dugc bd sung vao dé thu dugc pha don, va phan
mg dugc khudy 18 givr & nhiét do phong. Hau hét dung mdi hitu co duge loai bo trong
diu kién dong nito, va phin cin dugc dimg bing 0,08mL HOAc bang. P pH dugc diéu
chinh dén khoang 7 bing dung dich nudc natri bicarbonat bio hoa, va dung dich thu dugc
duge chiét ba 14n bang cloroform-isopropanol theo ty 1& 3:1. Dich chiét hitu co thu gom
duoc duoc 1am khd, loc, va cit dé thu dugc axit 2-(1-(quinolin-4-ylmetyl)piperidin-4-yl)
axetic (0,095g, hi¢u suét = 95%) duéi dang chét rin mau niu vang nhat. MS(ES): m/z =
285 [M+H]". Tg = 0,43 phiit (phuong phap A).

N-(4-clophenyl)-2-(1-(quinolin-4-ylmetyl)piperidin-4-yl)axetamit dugc diéu ché
v6i hidu suét bing 51% tir hop chit 113B bang cach sir dung cac diéu kién bién ddi hop
ch4t 90E thanh hop chit theo vi du 90. MS(ES): m/z = 394 [M+H]+. T = 1,07 phut
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(phuong phap K). 'H NMR (400MFHz, DMSO-dg) & 10,08 (s, 1H), 8,82 (d, 1 gid, J = 3,9
Hz), 8,27 (d, 1 giv, J = 8,3 Hz), 8,02 (d, 1 gio, J = 8,3 Hz), 7,75 (t, 1 giv, J = 7,5 Hz),
7,55-7,64 (m, 3H), 7,49 (d, 1 gid, J = 3,4 Hz), 7,33 (d, 2 gid, J = 8,4 Hz), 3,76 (s, 2H),
2,81-2,88 (m, 2H), 2,22 (d, 2 giv, J = 6,7 Hz), 2,03-2,13 (m, 2H), 1,73-1,82 (m, 1H),
1,59-1,65 (m, 2H), 1,19-1,28 (m, 2H).

Vidull4
N-(4-flophenyl)-2-(1-(quinolin-4-ylmetyl)piperidin-4-yl)axetamit

o/@/F

N
H

X
N

N-(4-flophenyl)-2-(1-(quinolin-4-ylmetyl)piperidin-4-yl)axetamit dugc didu ché
v6i hiéu suét bang 76% tir hop chét 113B va 4-floanilin bang cach sit dung céac didu kién
bién dbi hop chét 90E thanh hop chit theo vi du 90. MS(ES): m/z = 378 [M+H]+. Tg =
0,88 phut (phuong phap K). 'H NMR (400MHz, DMSO-dg) § 10,03 (s, 1H), 8,79 (d, 1
giod, J = 4,0 Hz), 8,25 (d, 1 gio, J = 8,3 Hz), 8,01 (d, 1 gio, J =8,4 Hz), 7,75 (t, 1 gio, J =
7,5 Hz), 7,61 (t, 1 gio, J = 7,5 Hz), 7,47-7,55 (m, 3H), 7,09 (t, 2 giv, J = 8,7 Hz), 3,90 (s,
2H), 2,80-2,86 (m, 2H), 2,20 (d, 2 gio, J = 6,9 Hz), 2,03-2,11 (m, 2H), 1,71-1,79 (m, 1H),
1,58-1,64 (m, 2H), 1,18-1,27 (m, 2H).

Vidu 115

N-(4-flophenyl)-2-(1-(6-floquinolin-4-yl)piperidin-4-yl)axetamit

. CY
N
H

7

N

Hop chét trung gian 115A. Metyl 2-(1-(6-floquinolin-4-yl)piperidin-4-yl)axetat
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B sung metyl 2-(piperidin-4-yl)axetat (260,0mg, 1,7mmol) vao hdn hgp chira 4-
clo-6-floquinolin (200,0mg, 1,1mmol) trong NMP khan (4mL) trong binh c6 thé day kin,
sau d6 bd sung DIPEA (0,8mL, 4,6mmol). Binh phan g nay dugc ddy nip va hdn hop
dugc khudy & nhiét d6 méi truong trong 2 gid, sau d6 & nhiét do 120°C trong 66 git. Hon
hop phéan tng duoc 1am lanh dén nhiét d6 nhiét ¢ phong truéc khi phan 16p bang nudc
va Et,0. Céc 16p dugc phén tach va 16p nude duge chiét hai 1in nita bing Et,0. Céc dich
chiét hitu co nay dugc két hop véi 16p hiru co ban dau va rira bang nuéce mudi, 1am kho
(Na,SO,), loc va cb trong didu kién chan khong dé thu dugc hop chit thd. Tinh ché bang
phuong phap sic ky Isco dé thu dugc metyl 2-(1-(6-floquinolin-4-yl)piperidin-4-yl)axetat
du6i dang diu mau vang (304,3mg; hiéu sudt = 91%). MS(ES): m/z = 303 [M+H]". Ty =
0,64 phut (phuong phap A). 'H NMR (400MHz, DMSO-d¢) § 8,67 (d, J=5,0 Hz, 1H),
8,04 - 7,97 (m, 1H), 7,67 - 7,53 (m, 2H), 7,02 (d, J=5,0 Hz, 1H), 3,63 (s, 3H), 3,51 - 3,43
(m, 2H), 2,87 - 2,76 (m, 2H), 2,39 (d, /=7,0 Hz, 2H), 1,94 - 1,89 (m, 1H), 1,87 - 1,81 (m,
2H), 1,62 - 1,49 (m, 2H).

Hop chét trung gian 115B. axit 2-(1-(6-floquinolin-4-yl)piperidin-4-yl) axetic

B6 sung nhé giot dung dich nuéc NaOH 2M (1mL, 2,0mmol) vao hdn hop dong
nhét chira hop chét trung gian 115A (304,3mg, 1,0mmol) trong EtOH (10mL), & nhiét do
phong trong diéu kién khi nito. Hén hop dugc khudy & nhiét &6 moi trudng trong 22 gid
truée khi dimg bing HCl 4M trong dioxan (0,5mL, 2,0mmol). Sau khi khudy trong 5
phut, hdn hop duoc ¢o trong diéu kién chén khéng dé thu dugc chét rin mau vang nhat
dugc st dung trong budc tiép theo ma khong can tinh ché thém. MS(ES): m/z = 289
[M+H]". Tg = 0,55 phut (phuong phép A).

N-(4-flophenyl)-2-(1-(6-floquinolin-4-yl)piperidin-4-yl)axetamit

B6 sung DIPEA (0,04mL, 0,23mmol) vao hdn hop chira hop chét trung gian 115B
(20,0mg, 0,07mmol) va 4-floanilin (9,3mg, 0,08mmol) trong DMF khan (1mL), & nhiét
do phong trong diéu kién khi nito, sau d6 bd sung PyBOP (36,1mg, 0,07mmol). Hon hop
thu dugc duoc khudy & nhiét d6 mdi truong trong 4 gid trude khi b trong diéu kién chan
khong dé loai bo céac chit dé bay hoi, pha lodng bf‘mg DMSO, loc qua bd loc xi-lanh, sau
do6 tinh ché bang phuong phap HPLC/MS diéu ché dé thu dwgc hop chit mong mudn
(14,4mg; hiéu suit = 54%). MS(ES): m/z = 382 [M+H]". Tg = 1,25 phiit (phuong phap
K). '"H NMR (500MHz, DMSO-d¢) & 10,04 (s, 1H), 8,66 (d, J=4,9 Hz, 1H), 8,03 - 7,99
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(m, 1H), 7,64 - 7,58 (m, 4H), 7,16 - 7,11 (m, 2H), 7,03 (d, J=4,9 Hz, 1H), 3,59 - 3,15 (m,
2H), 2,86 - 2,78 (m, 2H), 2,36 (d, /=7,1 Hz, 2H), 2,07 - 1,98 (m, 1H), 1,89 - 1,84 (m,
2H), 1,62 - 1,53 (m, 2H).

Vidu 116 d@n 119

Hop chét trung gian 115B dugc cho phan tng v6i amin thich hop, trong cac diéu
kién mo ta trong vi du 115 (So dd 3, duéi dy), dé thu dugc hop chét theo sang ché duoc

thé hién trong Bang 4.
So db 3
0 0
OH N’R
H
H,NR
N PyBOP, DIPEA N

= l F 7 F

Sy N |
Bang 4

Vidu R (M+H)* Thoi gian luu

(phl,l t)Phu-(rug phiap

ci

116 /©/ 398 1,43%
<«

v | O
<«

118 (Z)Q/

F

B
C

119 412 1,42%
z@

442 1,48%

396 1,35%

r
I
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Vidu 120

N-(4-flophenyl)-2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-yl)axetamit
0

/@F
N
H
N
é@ﬁ
|
N

Hop chit trung gian 120A. Metyl 2-(4-metylpiperidin-4-yl)axetat, HCI

B6 sung tir tir axetyl clorua (1,1mL, 15,2mmol) vao binh phan tng dugc nap véi
MeOH (7,5mL), & nhiét d6 0°C trong diéu kién khi nito. Sau khi bd sung hoan toan, hdn
hop dugc khudy & nhiét 4o 0°C trong 5 phit true khi hdn hop déng nhit chira axit 2-(4-
metylpiperidin-4-yl) axetic, HCI (675,0mg, 3,5mmol) trong MeOH (1,5mL) dugc bd
sung tir tir nho giot vao. Hdn hop ddng nhit thu dugc duge khudy & nhiét do 0°C trong 5
phut, sau d6 & nhiét 49 60°C trong 8 gid, trude khi b trong diéu kién chan khong dé thu
duge mubi HCI ciia hop chét trung gian 120A dudi dang chit rin mau tring (718,0mg;
hiéu sudt = 99%) dugc st dung ma khong cin tinh ché thém. 'H NMR (400MHz,
DMSO-dg) 6 9,41 - 9,12 (m, 1H), 3,60 (s, 3H), 3,25 - 3,15 (m, 2H), 2,93 - 2,82 (m, 2H),
2,39 - 2,30 (m, 2H), 1,74 - 1,64 (m, 4H), 1,02 (s, 3H).

Hop chit trung gian 120B. Metyl 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-
yl)axetat

B6 sung mubi HCI ctia metyl 2-(4-metylpiperidin-4-yl)axetat (120A, 480,0meg,
2,3mmol) vao hdn hop ddng nhit chira 4-clo-6-floquinolin (350,0mg, 1,9mmol) trong
NMP khan (5mL) trong binh c6 thé déy kin, sau d6 bd sung DIPEA (1,6mL, 9,2mmol).
Binh phan tmg dugc dy kin va hdn hop duogc khudy & nhiét @6 120°C. Sau 26 gid, hon
hop phan tng duoc 1am lanh dén nhiét d nhiét 46 phong, sau d6 phén 16p bang nudc va
EtOAc. C4c 16p duge phan tich va 16p nuée duge chiét mét 1an nita bang EtOAc. Céc
16p hitu co dugc két hop, rira bing nude mubi, sau d6 cd trong didu kién chan khong dé
thu duoc hop chit thé. Tinh ché bang phwong phép sic ky Isco dé thu dugc hop chit
trung gian 120B dudi dang diu (565,8mg; hiéu sut = 93%). MS(ES): m/z = 317 [M+H]".
Tgr = 0,66 phut (phuong phap A). 'H NMR (400MHz, DMSO-dg) & 8,38 (d, J=5,4 Hz,
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1H), 7,96 (dd, J=11,7, 2,8 Hz, 1H), 7,89 - 7,84 (m, 1H), 7,55 - 7,49 (m, 1H), 6,54 (d,
J=5,5 Hz, 1H), 3,82 - 3,63 (m, 2H), 3,59 (s, 3H), 3,54 - 3,34 (m, 2H), 2,45 - 2,38 (m,
2H), 1,87 - 1,72 (m, 4H), 1,05 (s, 3H).

Hop chit trung gian 120C. axit 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-

yl)axetic

B& sung nhé giot dung dich nuéc NaOH 2M (I1mL, 2,0mmol) vao hdn hop dong
‘nhit chta metyl 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-yl)axetat (321,0mg,
1,0mmol) trong MeOH (5mL), trong diéu kién khi nito. Sau d6, phan tng dugc khudy &
nhiét do moi trudng trong 20 gidr trwée khi xir 1y bing dung dich nuée HCI IN cho dén
khi d6 pH = 6 chuyén sang d6 pH ciia thiét bi cit. Sau d6, hdn hgp dugc phan 16p bang
nude va EtOAc, cac 16p duge phén tach va 16p nude duge chiét hai 1an bang EtOAc. Lép
nuée chiét duge dugce dong kho dé thu dugc hop chét thd theo vi du 120C dudi dang chét
rin mau tréng nhat (302,1mg, hi¢u sult = 98%) dugc st dung ma khong can tinh ché
thém. MS(ES): m/z = 303 [M+H]". Tg = 0,59 pht (phuong phap A). 'H NMR (400MHz,
DMSO-d) 8 12,12 (br.s, 1H), 8,41 (d, J=6,1 Hz, 1H), 8,12 (dd, J/~=11,5, 2,7 Hz, 1H), 8,00
(dd, J=9,3, 5,7 Hz, 1H), 7,75 - 7,64 (m, 1H), 6,64 (d, /=6,2 Hz, 1H), 3,98 - 3,87 (m, 1H),
3,87 - 3,78 (m, 1H), 3,69 - 3,49 (m, 2H), 2,38 - 2,29 (m, 2H), 1,92 - 1,70 (m, 4H), 1,06 (s,
3H).

N-(4-flophenyl)-2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-yl)axetamit

B6 sung DIPEA (0,05mL, 0,3mmol) viao hdn hgp chira axit 2-(1-(6-floquinolin-4-
yl)-4-metylpiperidin-4-yl)axetic (25,6mg, 0,09mmol) va 4-floanilin (11,3mg, 0,1mmol)
trong DMF khan (1mL), trong diéu kién khi nito, sau d6 bd sung PyBOP (44,1mg,
0,09mmol). Hdn hop thu dugc dugc khudy & nhiét o moi truong trong 156 gio, trude
khi pha loang bang DMF, loc qua bd loc xi-lanh, sau d6 tinh ché bang phuong phap
HPLC/MS diéu ché d& thu dwoc hop chit mong muén (17,2mg; hiéu sudt = 51%).
MS(ES): m/z = 396 [M+H]". Tr = 1,32 phit (phuong phap K). 'HKNMR (500MHz,
DMSO-dg) 6 10,05 (s, 1H), 8,33 (d, J=5,5 Hz, 1H), 7,99 - 7,93 (m, 1H), 7,89 - 7,83 (m,
1H), 7,57 - 7,50 (m, 3H), 7,13 - 7,08 (m, 2H), 6,54 (d, J=5,5 Hz, 1H), 3,85 - 3,61 (m,
2H), 3,59 - 3,36 (m, 2H), 2,41 - 2,31 (m, 2H), 1,86 - 1,75 (m, 4H), 1,07 (s, 3H).

Vidu 121 dén 125
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Axit 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-yl)axetic dugc cho phan tmg véi
amin thich hop, trong cac diéu kién md ta trong vi du 120 (So dd 4, duéi day), dé thu
dugc hop chit theo sang ché dugc thé hién trong Bang 5.

So dd 4
(] 0
Bg(OH N-R
H
H,NR
N N
£ PyBOP, DIPEA .
= =
| |
N N
Bang 5
, Thoi gian lwru
Vi dl.l R (M+H)+ (phﬁt)%hmg phap
121 /©/ 392 1,39¢
o
/NW
122 J;'N 380 0,91¥
o
Cl
123 /©/ 412 1,785
/Nm/o\ ]
124 PN \ 410 1,04
O\/
125 /©/ 422 1,408
Vidu 126

(+)-N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)propanamit

40"
ol
O

Hop chét trung gian 126A. Tert-butyl 4-(6-floquinolin-4-yl)piperazin-1-carboxylat
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B6 sung 1-Boc-piperizin (308,0mg, 1,7mmol) vao hdn hop chira 4-clo-6-
floquinolin (200,0mg, 1,1mmol) trong NMP khan (4mL) trong binh c6 thé day kin, sau
d6 bd sung DIPEA (0,8mL, 4,6mmol). Binh phén ng nay dugc ddy ndp va hdn hop dugc
khudy & nhiét d6 mdi truong trong 2 gidy, sau d6 & nhiét d6 120°C trong 66 gid. Hon hop
phan tng duoc 1am lanh dén nhiét do nhiét do phong trude khi phan 16p bang nude va
Et,0. Céc 16p dugc phan tach va 16p nude duge chiét hai 14n nira bﬁng Et,0O. Cac dich
chiét hitu co nay duogc két hop vé6i 16p hiru co ban dau va rira bing nudc mubi, 1am kho
(Na,S0,), loc v cb trong diéu kién chan khong @& thu dugc hop chét tho. Tinh ché bing
phuong phap sic ky Isco dé thu duoc tert-butyl 4-(6-floquinolin-4-yl)piperazin-1-
carboxylat dudi dang dau (362,8mg; hiéu sudt = 98%). MS(ES): m/z = 332 [M+H]". Tx =
0,70 phit (phuong phap A). 'H NMR (400MHz, DMSO-ds) & 8,70 (d, J=4,9 Hz, 1H),
8,09 - 8,00 (m, 1H), 7,77 - 7,67 (m, 1H), 7,67 - 7,62 (m, 1H), 7,07 (d, J=4,9 Hz, 1H),
3,67 - 3,57 (m, 4H), 3,15 - 3,06 (m, 4H), 1,44 (s, 9H).

Hop chit trung gian 126B. 6-flo-4-(piperazin-1-yl)quinolin

B& sung HCI 4M trong dioxan (10mL, 40,0mmol) vao binh phan tng dugc nap
v6i tert-butyl 4-(6-floquinolin-4-yl)piperazin-1-carboxylat (362,8mg, 1,1lmmol), trong
diéu kién khi nito. Hn hop thu duoc duoc khudy & nhiét do méi truong trong 5,5 gid, két
ta xuit hién trong thoi gian nay. Hon hop khong ddng nhét nay dugc ¢ dén thé tich
bang khoang 1/2 thé tich ban du va loc trong didu kién chan khong dé thu dugc mubi
HCI ciia hop chit mong mudn dudi dang chét rin mau tring nhat (259,0mg; hiéu sut =
88%) duoc str dung ma khong can tinh ché thém. MS(ES): m/z = 232 [M+H]". T = 0,34
phut (phuong phap A).

Hop chit trung gian 126C. Etyl 2-(4-(6-floquinolin-4-yl)piperazin- 1-yl)propanoat

B sung K,COs (60,0mg, 0,4mmol) vao hdn hop khong ddng nhét chira mudi HCI
cua 6-flo-4-(piperazin-1-yl)quinolin (126B, S0,0mg, 0,3mmol) trong NMP khan (2mL)
trong binh phan ung c6 thé day kin, sau d6 bd sung etyl 2-bromopropanoat (65,0mg,
0,4mmol). Sau d6, binh phan tmg dugc day kin va hdn hop dugc khudy & nhiét do 60°C.
Sau 67,5 gid, phan tng duoc 1am lanh dén nhiét d6 nhiét d6 phong, sau d6 phan 16p bang
nudc va DCM. Céc 16p dugce phén tach va 16p nuée duoc chiét mot 14n nita bang DCM.

Céc 16p hiru co duge két hop va co trong diéu kién chan khong dé thu dugc hop chat
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mong muén duéi dang dau (92,7mg, 94%), dugc stt dung ma khong can tinh ché thém.
MS(ES): m/z =332 [M+H]". Tg = 0,51 phtit (phuong phép A).

Hop chit trung gian 126D. axit 2-(4-(6-floquinolin-4-yl)piperazin-1-yl)propanoic

B6 sung nhé giot dung dich nuéc NaOH 2M (0,3mL, 0,6mmol) vao hdn hop ddng
nhit chira etyl 2-(4-(6-floquinolin-4-yl)piperazin-1-yl)propanoat (92,7mg, 0,3mmol)
trong EtOH (3mL), trong diéu kién khi nito. Hon hop thu dugc dugc khudy & nhiét do
moi trudng trong 21 gidr trude khi dimg bing HC1 4M trong dioxan (0,15mL, 0,6mmol).
Sau khi khudy & nhiét d6 méi truong trong 30 phit, hdn hop duoc cb trong diéu kién
chan khéng dé thu dugc hop chit mong muébn dudi dang chét rin mau niu vang nhat
nhat, dugc st dung ma khong can tinh ché thém, dua trén 100%, in the next step.
MS(ES): m/z =304 [M+H]". Tg = 0,39 phut (phuong phip A).

(¥)-N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)propanamit

B6 sung DIPEA (0,06mL, 0,3mmol) vao hdn hop chira axit 2-(4-(6-floquinolin-4-
yl)piperazin-1-yl)propanoic (30mg, 0,1mmol) va 4-cloanilin (lS;lmg, 0,Immol) trong
DMEF khan (1,5mL), trong diéu kién khi nito, sau d6 b sung PyBOP (51,5mg, 0,1mmol).
Hdn hop thu duge duge khudy & nhiét d6 méi truong trong 17,5 gid, trude khi pha lodng
bang DMF, loc qua bd loc xi-lanh, sau d6 tinh ché bang phuong phap HPLC/MS diéu ché -
dé thu dugc hop chét mong mubn duéi dang raxemat (11,0mg; hi¢u sudt = 27%).
MS(ES): m/z = 413 [M+H]". Tr = 1,01 phat (phuong phép K). 'H NMR (500MHz,
DMSO-dg) & 10,05 (s, 1H), 8,71 - 8,62 (m, 1H), 8,06 - 7,96 (m, 1H), 7,66 (d, J=8,7 Hz,
2H), 7,64 - 7,57 (m, 2H), 7,35 (d, J/=8,7 Hz, 2H), 7,04 (d, /=4,9 Hz, 1H), 3,36 (q, J=6,8
Hz, 1H), 3,27 - 3,13 (m, 4H), 2,90 - 2,73 (m, 4H), 1,25 (d, J=6,8 Hz, 3H).

Vidu 127

(i)-N-(4-bromophenyl)-2-(4-(6-ﬂoquinolin—4-yl)piperazin— 1-yl)propanamit
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/
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Hop chét theo vi du 127 (17,1mg; hiéu sudt = 37%) dugc didu ché theo phuong
phap tuong tu dé diéu ché hop chét theo vi du 126, chi khéc 1a 4-bromoanilin (20,4mg,
0,12mmol) duoc sir dung thay cho 4-cloanilin. MS(ES): m/z = 457 [M+H]". T, = 1,04
phut (phwong phép K). "H NMR (500MHz, DMSO-dy) § 10,58 (br. s, 1H), 8,65 (d, J=6,0
Hz, 1H), 8,09 - 7,98 (m, 1H), 7,85 - 7,76 (m, 2H), 7,61 - 7,48 (m, 4H), 7,20 (d, J=6,1 Hz,
1H), 3,76 - 3,66 (m, 2H), 3,39 - 3,27 (m, 2H), 3,27 - 3,16 (m, 2H), 2,95 - 2,82 (m, 1H),
2,58 - 2,54 (m, 2H), 1,46 (d, J=6,6 Hz, 3H).

Vi du 128

(¥)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-N-phenylpropanamit
e
\(U\ N
ol

N
F

NS

N

Hop chét theo vi du 128 (10,.9mg; hiéu sudt = 29%) dugc didu ché theo phuong
phap tuong tu dé didu ché hop chit theo vi du 126, chi khic 1a anilin (11,1mg,
0,12mmol) dugc sir dung thay cho 4-cloanilin. MS(ES): m/z = 379 [M+H]". T, = 0,81
phut (phuong phép K). 'H NMR (500MHz, DMSO-dg) 6 9,92 (s, 1H), 8,65 (d, J~=4,9 Hz,
1H), 8,08 - 7,96 (m, 1H), 7,67 - 7,54 (m, 4H), 7,30 (t, /=7,7 Hz, 2H), 7,12 - 7,00 (m, 2H),
3,36 (q, J¥6,7 Hz, 1H), 3,28 - 3,11 (m, 4H), 2,93 - 2,74 (m, 4H), 1,25 (d, J=6,8 Hz, 3H).

Chét ddng phan dbi anh 1 va chét dong phan ddi anh 2 ctia hdn hop raxemic theo
vi du 126

Chét ddng phan d6i anh 1: hop chét theo vi du 129 N-(4-clophenyl)-2-(4-(6-
floquinolin-4-yl)piperazin-1-yl)propanamit (chit déng phan quang hoc dong nhit, héa
1ap thé tuyét dbi khéng duoc xac dinh)
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Chit ddng phan dbi anh 2: hop chét theo vi du 130 N-(4-clophenyl)-2-(4-(6-
floquinolin-4-yl)piperazin-1-yl)propanamit (chit dong phan quang hoc ddng nhit, héa
1ap thé tuyét d6i khong duoc xac dinh)

JHOCI
)

N
F
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Hbn hop raxemic theo vi du 126 (11,0mg) duoc tinh ché bang phuong phap SFC
phén tach déng phan quang hoc (70/30 CO/MeOH; pha dong, cot Chiral AD 25 x 3cm,
Sum, tdc d6 dong bang 85mL/phut; budc séng phét hién = 220nm). C6 cac phan doan
thich hop dé thu duoc hop chit theo vi du 129 (chit déng phan dbi anh 1, rira giai thi
nhét) (4,2mg) MS(ES): m/z = 413 [M+H]". T, =1,04 phit (phuwong phip K). 'H NMR
(500MHz, DMSO-dg): raxemat ddng phan dbi anh NMR.

Hop chit theo vi du 130 (chdt ddng phan dbi anh 2, rira giai thir hai) (4,1mg)
MS(ES): m/z = 413 [M+H]". T, =1,04 phiit (phuong phap K)."H NMR (500MHz, DMSO-
dg): raxemat dong phan dbi anh NMR.

Vidu 131

(¥)-N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)butanamit
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Hop chét theo vi du 131 (5,6mg; hiéu suit = 14%) dugc diéu ché theo phuong
phap tuong tu d& didu ché hop chét theo vi du 126, chi khac 1a etyl 2-bromobutanoat
dugc st dung thay cho etyl 2-bromopropanoat. MS(ES): m/z = 427 [M+H]". T, = 1,09
phiit (phwong phap K). '"H NMR (500MHz, DMSO-dg) & 10,17 (s, 1H), 8,65 (d, J=5,0
Hz, 1H), 8,01 (dd, J=9,0, 5,6 Hz, 1H), 7,68 (d, J=8,8 Hz, 2H), 7,64 - 7,57 (m, 2H), 7,37
(d, J=8,8 Hz, 2H), 7,03 (d, J=5,0 Hz, 1H), 3,58 - 3,54 (m, 1H), 3,25 - 3,11 (m, 4H), 2,95 -
2,76 (m, 4H), 1,85 - 1,60 (m, 2H), 0,89 (t, /=7,3 Hz, 3H).

Vidu 132

(£)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-N-phenylbutanamit

/] F
SN

Hop chét theo vi du 132 (6,6mg; hi¢u suit = 17%) duoc diéu ché theo phuong
phap tuwong tu dé diéu ché hop chét theo vi du 131, chi khac 13 anilin dugc st dung thay
cho 4-cloanilin. MS(ES): m/z = 393 [M+H]". T, = 0,91 phit (phwong phap K). '"H NMR
(500MHz, DMSO-dg) 6 10,08 (s, 1H), 8,61 (d, /=4,0 Hz, 1H), 7,98 (dd, J=8,8, 5,6 Hz,
1H), 7,65 - 7,52 (m, 4H), 7,31 (t, J/=7,8 Hz, 2H), 7,13 - 6,98 (m, 2H), 3,24 - 3,09 (m, SH),
2,96 - 2,76 (m, 4H), 1,83 - 1,60 (m, 2H), 0,87 (t, /<7,3 Hz, 3H).

Viduy 133

(£)-N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-3-metoxypropanamit
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N

Hop chét theo vi du 133 (12,0mg; hidu suit = 29%) dugc didu ché theo phuong
phép tuong tr @ didu ché hop chit theo vi du 126, chi khac 13 metyl 2-bromo-3-
metoxypropanoat dugc st dung thay cho etyl 2-bromopropanoat. MS(ES): m/z = 443
[M+H]". T, = 1,14 phut (phwong phap K). '"H NMR (500MHz, DMSO-d¢) & 10,15 (s,
1H), 8,68 (d, /=4,4 Hz, 1H), 8,06 - 7,96 (m, 1H), 7,71 (d, J=8,3 Hz, 2H), 7,65 - 7,56 (m,
2H), 7,38 (d, J=8,3 Hz, 2H), 7,04 (d, J~4,3 Hz, 1H), 3,83 - 3,64 (m, 2H), 3,62 - 3,36 (m,
1H), 3,18 (s, 3H), 3,01 - 2,93 (m, 2H), 2,89 - 2,81 (m, 2H), 2,57 - 2,53 (m, 4H).

Vidu 134

(#)-N-(4-flophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-3-metoxypropanamit
wey
~ O/ﬁ)j\ N
&y

N
E

o

N

Hop chét theo vi du 134 (11,3mg; hiéu sudt = 35%) dugc didu ché theo phuong
phéap tuong tu dé diéu ché hop chét theo vi du 133, chi khac 14 4-floanilin duoc st dung
thay cho 4-cloanilin. MS(ES): m/z = 427 [M+H]". T, = 1,05 phit (phuwong phép K). 'H
NMR (500MHz, DMSO-dg) 6 10,07 (s, 1H), 8,67 (d, J/=4,5 Hz, 1H), 8,09 - 7,98 (m, 1H),
7,73 - 7,65 (m, 2H), 7,63 - 7,58 (m, 2H), 7,20 - 7,11 (m, 2H), 7,04 (d, /=4,5 Hz, 1H),
3,88 - 3,62 (m, 2H), 3,60 - 3,34 (m, 1H), 3,19 (s, 3H), 3,01 - 2,94 (m, 2H), 2,89 - 2,82 (m,
2H), 2,56 - 2,52 (m, 4H).

Vidu 135 va 136

Chét dong phan d6i anh 1:
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N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-3-metoxypropanamit

(chat ddng phan quang hoc ddng nhét, héa lap thé tuyét dbi khong duge x4c dinh)
T
\O/\"(U\ N
"y

N

Chéit ddng phén d6i anh 2:
N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-3-metoxypropanamit

(chét ddng phan quang hoc dong nhét, hoa 1ap thé tuyét dbi khong duoc xac dinh)
e
Oy

N
E

NS

N

Hdn hop raxemic theo vi du 133 (9,8mg) dugc tinh ché bang phuong phap SFC

phén tach ddng phan quang hoc (70/30 COy/MeOH; pha ddng, cot Chiral Lux-4 25 x

3cm, Spm, téc do dong bang 85mL/phut; bude séng phat hién = 220nm). C6 cic phan

doan thich hop (rira giai nhanh hon) dé thu duoc hop chét theo vi du 135 (rira giai thir
nhét) (3,2mg) duoc x4c dinh 1a N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-
3-metoxypropanamit (chit ddng phan d6i anh 1). MS(ES): m/z = 443 [M+H]". T, =1,19
phut (phuong phép K). '"H NMR (500MHz, DMSO-dg): raxemat ddng phan dbi anh

Hop chit theo vi du 136 (rira giai tha hai) (3,3mg) dugc xdc dinh 1a N-(4-

clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-3-metoxypropanamit (chit déng phan
d6i anh 2). MS(ES): m/z = 443 [M+H]". T, =1,19 phuat (phuong phap K). '"H NMR
(500MHz, DMSO-dg): raxemat dong phan d6i anh NMR.
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Vi du 137

axit 2-(4-((R)-3-((4-clophenyl)amino)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-
3-oxopropyl)phenyl)propanoic (hdn hop hai chit ddng phan khong déi quang)

Hop chét trung gian 137A. Tert-butyl 2-(4-(bromometyl)phenyl)propanoat

BS sung vao dung dich chta axit 2-(4-(bromometyl)phenyl)propanoic (3g,
12,34mmol) trong CH,Cl, (100mL) & nhiét do phong duogc bd sung vao oxalyl clorua
(1,400mL, 16,04mmol) va DMF (1 giot). Phan tmg dugc khudy & nhiét d6 phong trong 1
gid, sau d6 hdn hop dugc cd dén khd. BS sung CH,Cl, (2mL) vio phén tng néu trén
dugc bd sung vao, sau d6 bd sung -BuOH (100mL). Hdn hop dugc khudy & nhiét do
phong trong 16 gid. Hon hop duoc pha lodng bing CH,Cl, va rira bing dung dich natri
bicarbonat bdo hoa, nudc mubi, lam khod béng MgSO,, loc va cd dé thu dugc hop chét
trung gian 137A (1,8g, 6,02mmol, hiéu sut = 48,7%) dudi dang chét 1éng mau vang. 'H
NMR (400MHz, cloroform-d) ¢ 7,36 (d, /=8,3 Hz, 2H), 7,33 - 7,23 (m, 2H), 4,60 (s, 1H),
4,51 (s, 1H), 3,64 (dd, J=7,2, 2,8 Hz, 1H), 1,47 (dd, /=7,2, 1,2 Hz, 3H), 1,42 (s, 9H)

Hop chit trung gian 137B. Tert-butyl 2-(4-((R)2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-3-0x0-3-((R)-2-ox0-4-phenyloxazolidin-3-yl)propyl)phenyl)propanoat
(hdn hop chét ddng phan khong déi quang)

B& sung nho giot NaHMDS (1M trong THF) (0,555mL, 0,555mmol) vao dung
dich »chl’ra (R)-3-(2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)axetyl)-4-phenyloxazolidin-2-
on (diéu ché theo phuong phép K, B, E, va L) (200mg, 0,462mmol) trong THF (4mL) &
nhiét do -40°C. Hdn hop duoc khudy & nhiét d@6 nim trong khoang tir -40°C dén -30°C
trong 20 phat, sau do fert-butyl 2-(4-(bromometyl)phenyl)propanoat (304mg,
1,017mmol) trong THF (0,5mL) dugc bd sung vao. Phan tng dugc khudy & nhiét do -
20°C trong 16 gid. Phan tmg dugc dimg bing dung dich amoni clorua bdo hoa va EtOAc
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& nhiét @6 -20°C. Lép hitu co duge phan tach va rira bang nuéc mudi, lam khé bang
MgSOy, loc va cd dén kho. Hop chit thd nay dugc hoa tan trong DMF va tinh ché bang
phuong phap HPLC diéu ché (PHENOMENEX® Luna 5p 30 x 100Mm), tbc d6 dong
bing 40mL/phut v6i gradien 20% B-100% B trong 10 phut. Duy tri & 100%B trong 5
phut. (A: 0,1% TFA trong nuéc/MeOH (90:10), B: 0,1% TFA trong nuéc/MeOH (10:90)
kiém so4t & budc song 254nm. Cac phan doan thu gom duoc (tr=11,06 phut) chira hop
chit mong mudn. C6 dé thu dugc h(_)j:) chit trung gian 137B (134mg, 0,204mmol, 44,1%)
dudi dang hdn hop chit ddng phan khong dbi quang. 'H NMR (400MHz, cloroform-d) &
9,15 (d, J=5,1 Hz, 1H), 8,65 (dd, J=9,2, 4,9 Hz, 1H), 8,02 (d, J=3,5 Hz, 1H), 7,94 (dd,
J=9,3, 2,2 Hz, 1H), 7,89 - 7,73 (m, 1H), 7,36 - 7,24 (m, 4H), 7,13 (d, /=8,1 Hz, 1H), 7,17
(d, J=8,1 Hz, 1H), 6,99 (d, J=7,9 Hz, 2H), 6,84 - 6,64 (m, 2H), 5,44 - 5,35 (m, 1H), 4,98
(br. s, 1H), 4,63 - 4,46 (m, 1H), 4,10 (ddd, J=8.9, 6,5, 4,3 Hz, 1H), 3,69 - 3,60 (m, 1H),
3,52 (d, J=11,7 Hz, 1H), 3,03 (dt, J=13,6, 4,2 Hz, 1H), 2,74 (ddd, J=13,6, 10,6, 6,8 Hz,
1H), 2,37 - 2,23 (m, 1H), 2,16 (d, J=12,8 Hz, 1H), 2,10 - 2,00 (m, 1H), 2,00 - 1,74 (m,
7H), 1,50 (dd, J=8,6, 7,2 Hz, 3H), 1,45 - 1,29 (m, 9H), phén tich MS: Tinh toan theo ly
thuyét cho C4H43FN,05 650,316, tinh toan theo thuc nghiém [M+H] 651,3 LC: tr =
1,03 phut (phuong phép B)

Hop chit trung gian 137C. axit (2R)-3-(4-(1-tert-Butoxy)-1-oxopropan-2-
yl)phenyl)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)propanoic (hn hop chit déng phan
khong d6i quang)

B sung nho giot H,0, 30% (0,093mL, 0,824mmol) vao dung dich chira hop chét
trung gian 137B (0,206mmol, 134mg) trong THF (1,3mL) & nhiét d6 0°C, sau d6 bd sung
2,7M LiOH in H,0 (0,122mL, 0,329mmol). Phan tmg duoc dé 4m dén nhiét @6 phong va
khudy & nhiét d6 phong trong 16 gid. Phan tmg dugc dimg tir tir & nhiét do 0°C bang cach
b6 sung dung dich natri sulfit bdo hoa. Do pH dugc diéu chinh dén khoang 5-6 bang HCI
IN va hdn hop dugc chiét bing EtOAc. Cac pha hiru co thu gom duge duge 1am kho
bang MgSOy, loc Vél c¢d. Hop chit tho duoc tinh ché bang phuwong phap sic ky ISCO, cot
12g, tbc dod déng bang 30mL/phiit, gradien: nim trong khoang tir 0% dén 100%
EtOAc/Hexan trong 35 phat. Hop chit mong mudn dugc rira giai bang 22%
EtOAc/Hexan. Co dé thu dwgc hop chét 137C (35mg, 0,069mmol, 33%) dudi dang chit
rin mau tring. '"H NMR (400MHz, cloroform-d) & 8,82 (d, J=4,6 Hz, 1H), 8,15 (dd,
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J=9.,2, 5,7 Hz, 1H), 7,68 (dd, J=10,5, 2,7 Hz, 1H), 7,49 (ddd, J=9,2, 7,9, 2,7 Hz, 1H),
7,41 (d, J=4,5 Hz, 1H), 7,27 - 7,06 (m, 4H), 3,60 (d, /=7,0 Hz, 1H), 3,37 (br. s, 1H), 3,04
- 2,96 (m, 2H), 2,95 - 2,81 (m, 1H), 2,12 (d, J=19,2 Hz, 1H), 2,00 - 1,76 (m, 8H), 1,45 (d,
J=7,2 Hz, 3H), 1,42 - 1,34 (m, 9H), phéan tich MS: Tinh toan theo ly thuyét cho
C51H3FNO,4 505,263, tinh toan theo thuc nghiém [M+H] 506,1 LC: tr = 0,92 phut
(phuong phéap B).

Hop chét trung gian 137D. Tert-butyl 2-(4-((R)-3-((4-clophenyl)amino)-2-((cis)-4-
(6-floquinolin-4-yl)xyclohexyl)-3-oxopropyl)phenyl)propanoat (hdn hop chit ddng phan
khong d6i quang)

B& sung nhé giot oxalyl clorua (8,90pL, 0,104mmol) vao dung dich chira 137C
(35mg, 0,069mmol) trong CH,Cl, (3mL) & nhiét d6 phong, sau d6 bd sung DMF (1 giot).
Phan {mg dugc khudy & nhiét do phong trong 2 gid, sau 6 hdn hop duoc c6 dén kho. BS
sung 4-cloanilin (8,76mg, 0,069mmol) vao hdén hop niy trong THF (1mL) & nhiét do
phong, sau d6 bd sung Bazo Hunig (0,018mL, 0,103mmol). Phan tmg dwgc khudy & nhiét
do phong trong 3 gio. Hon hop duoc pha lodng bing MeOH va tinh ché bang phuong
phap HPLC diéu ché (PHENOMENEX® Luna 5p 30 x 100Mm), téc d6 dong bing
40mL/phut véi gradien 20% B-100% B trong 10 phut, duy tri & 100%B trong Sphut (A:
0,1% TFA trong nuéc/MeOH (90:10), B: 0,1% TFA trong nuéc/MeOH (10:90) kiém
so4t & budc séng 254nm dé thu duoc hop chit trung gian 137D (10mg, 0,016mmol, hiéu
sudt = 46,4%) dudi dang chét rin mau tring. "H NMR (400MHz, cloroform-d) & 9,06 (br.
s, 1H), 8,57 (br. s, 1H), 7,95 - 7,84 (m, 2H), 7,84 - 7,63 (m, 1H), 7,26 - 7,10 (m, 8H),
3,66 - 3,49 (m, 4H), 3,06 (dd, J=13.6, 3,4 Hz, 2H), 2,87 (t, /=12,3 Hz, 1H), 2,70 (br. s,
1H), 2,40 (br. s, 1H), 2,15 (br. s, 1H), 2,10 - 1,80 (m, 7H), 1,41 (d, J=7,1 Hz, 3H), 1,37 -
1,30 (m, 9H), phan tich MS: Tinh toan theo ly thuyét cho Cs37H4oCIFN,O5 614,271, tinh
toan theo thuc nghiém [M+H] 615,3 LC: tr=1,06 phut (phuong phap B)

axit 2-(4-((R)-3-((4-clophenyl)amino)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-
3-oxopropyl)phenyl)propanoic

Bé sung TFA 50%/CH,Cl, (0,3mL, 0,016mmol) vao hgp chit trung gian 137D
(10mg, 0,016mmol) trong binh phan @mg dung tich 7,39mL, phan mg dugc khudy &
nhiét d6 phong trong 2 gid Phan tmg duoc cd dén kho va lam lanh dong trong 2 ngay dé
thu duoc hop chét theo vi du 137 (9,5mg, 0,014mmol, hiéu suit = 83%) dudi dang chit
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rin mau tring. "H NMR (400MHz, cloroform-d) & 8,74 - 8,52 (m, 1H), 8,34 (br. s, 1H),
7,90 - 7,78 (m, 2H), 7,72 (t, J=7,9 Hz, 1H), 7,32 - 7,19 (m, 6H), 7,15 (d, J=8,7 Hz, 2H),
6,92 (d, /=8,6 Hz, 1H), 6,95 (d, J=8,3 Hz, 1H), 3,67 (d, /=6,7 Hz, 1H), 3,42 (br. s, 1H),
3,13 - 2,83 (m, 3H), 2,30 (br. s, 1H), 2,15 (br. s, 1H), 2,02 (br. s, 1H), 1,97 - 1,87 (m,
3H), 1,84 (br. s, 3H), 1,41 (t, J=6,1 Hz, 3H), phén tich MS: Tinh toan theo ly thuyét cho
C;3H3,CIFN,05 558,209, tinh toan theo thuc nghiém [M+H] 559,3 LC: tr = 0,87 phtt
(phuong phap B)

Chéit ddng phan dbi anh 1 va 2 tir hdn hop raxemic theo vi du 137

Chit dong phén d6i anh 1: hop chét theo vi du 138, axit 2-(4-(R)-3-((4-
clophenyl)amino)-2-((cis)-4-(6-floquinolin-4-yl)xyclohexyl)-3-

oxopropyl)phenyl)propanoic (chit ddng phan quang hoc ddng nhit, hoa 1ap thé khong
dugc xac dinh)

Chit ddng phan d6i anh 2: hop chét theo vi du 139, axit 2-(4-(R)-3-((4-
clophenyl)amino)-2-((cis)-4-(6-ﬂoquinolin-4-yl)xyclohexyl)—3-
oxopropyl)phenyl)propanoic (chit déng phan quang hoc ddng nhit, héa 14p thé khong
duogc x4c dinh)

Céc chét dong phan khong dbi quang theo vi du 137 dugc tinh ché bang phuong
phép SFC diéu ché vdi cac didu kién sau: cot: Chiral WHELK-O® KROMASIL® 25 x
3cm ID, hat kich c& S5pum; pha dong A: 70/30 CO,/MeOH; budc séng phat hi¢n: 220nm;
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tbc do dong: 85mL/phut dé thu duoc cac phan doan thich hop (chit ddng phan dbi anh 1
“pic-1” tr = 15,2 phut (vi du 138) va chit ddng phan d6i anh 2 “pic-2” tr = 17,2 phut (vi
du 139):

Hop chit theo vi du 138 (chit ddng phan dbi anh 1, rira giai thir nhit): '"H NMR
(400MHz, cloroform-d) & 8,67 (br. s, 1H), 8,18 - 7,97 (m, 1H), 7,67 (d, J=10,5 Hz, 1H),
7,47 (t, J=7,2 Hz, 1H), 7,33 - 7,23 (m, 6H), 7,17 (d, J=7,8 Hz, 2H), 7,08 (s, 4H), 7,02 (br.
s, 1H), 3,76 (d, J=6,7 Hz, 1H), 3,36 (br. s, 1H), 3,03 (d, J=10,1 Hz, 1H), 2,87 (t, J=12,2
Hz, 1H), 2,63 (t, J=10,0 Hz, 2H), 2,32 (br. s, 2H), 2,12 (br. s, 2H), 2,02 - 1,79 (m, 2H),
1,73 (d, J=10,0 Hz, 2H), 1,53 (d, J=7,1 Hz, 3H), phan tich MS: Tinh toan theo ly thuyét
cho C;3H3,CIFN,0O; 558,209, tinh toan theo thuc nghiém [M+H] 559,3 LC: tr = 0,86
phut (phuong phap B).

Hop chét theo vi du 139 (chdt ddng phan dbi anh 2, rira giai thi nhét): "H NMR
(400MHz, cloroform-d) & 8,64 (br. s, 1H), 8,16 - 8,03 (m, 1H), 7,66 (d, J=8,8 Hz, 1H),
7,45 (t, J=7,3 Hz, 1H), 7,30 (br. s, 7H), 7,20 - 7,01 (m, 7H), 3,74 (br. s, 1H), 3,35 (br. s,
1H), 3,00 (d, J=11,1 Hz, 1H), 2,96 - 2,80 (m, 1H), 2,71 - 2,55 (m, 1H), 2,31 (d, J=8,7 Hz,
1H), 2,25 - 2,13 (m, 1H), 2,09 (br. s, 3H), 2,00 - 1,86 (m, 2H), 1,83 (br. s, 2H), 1,58 -
1,33 (m, 2H), 1,30 - 1,25 (m, 2H), 1,00 - 0,71 (m, 1H), phan tich MS: Tinh toéan theo ly
thuyét cho C;3H3,CIFN,O3 558,209, tinh toan theo thuc nghiém [M+H] 559,3 LC: tr =
0,86 phit (phuong phap B). |

Vidu 140

axit 2-(4-((R)-3-((4-xyanophenyl)amino)-2-((cis)-4-(6-floquinolin-4-
yl)xyclohexyl)-3-oxopropyl)phenyl)propanoic

Hop chét theo vi du 140 dugc diéu ché bang phuong phap theo vi du 137 bang
cach st dung 4-xyanoanilin trong tng. 'H NMR (400MHz, cloroform-d) & 8,99 (br. s,
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1H), 8,42 (br. s, 1H), 8,06 (br. s, 1H), 7,95 (d, /=9,3 Hz, 1H), 7,83 (t, /=8,2 Hz, 1H), 7,50
- 7,35 (m, 3H), 7,25 - 7,10 (m, 4H), 3,78 - 3,54 (m, 1H), 3,53 (s, 1H), 3,18 - 2,92 (m,
2H), 2,92 - 2,65 (m, 1H), 2,38 (br. s, 1H), 2,27 - 2,16 (m, 1H), 2,03 (s, 2H), 2,00 - 1,93
(m, 3H), 1,91 (br. s, 3H), 1,80 (br. s, 1H), 1,52 - 1,36 (m, 3H), 0,94 - 0,69 (m, 1H), phin
tich MS: Tinh toén theo ly thuyét cho C;4H3,FN303 549,243, tinh toan theo thuc nghiém
[M+H] 550,3 LC: tr=0,83 phut (phuong phap B).

Vidu 141 va 142

Céc hop chét nay duoc didu ché bang phuong phap theo vi du 137 bing céach sir
dung axit carboxylic twong tng (diéu ché bing bing phuong phap K, B, E hoidc 58A) va

xyclohexylamin.
Bang 6
. . Thoi gian +
Vidu Danh phap R lu (phiit) [M+H] |
(R)-N-xyclohexyl-2-((cis)-4-(6-
141 floquinolin-4-yl)xyclohexyl) 0,77 383,1
propanamit
N-xyclohexyl-2-((cis)-4-(6-
142 floquinolin-4-yl)xyclohexyl) 0,74 369,1
axetamit

Vi du 143
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(£)-N-(4-clophenyl)-2-(cis- va trans-4-(pyrazolo[1,5-a]pyrimidin-7-
yl)xyclohexyl)propanamit (hdn hop bdn chit dong phan)

N

H

=z N’N
\

Hop chit trung gian 143A. etyl 2-(1,4-dioxaspiro[4,5]decan-8-yliden)propanoat

‘ Bé sung etyl 2-(dietoxyphosphoryl)propanoat (1,830g, 7,68mmol) tir tir vao hdn

dich chira NaH (0,307g, 7,68mmol) trong THF (8mL) dugc 1am lanh & nhiét 4§ 0°C. Sau
30 phut, 1,4-dioxaspiro[4,5]decan-8-on (1g, 6,40mmol) dugc bd sung vao. Hon hop thu
duoc duoc khudy & nhiét d6 0°C trong 2 gid, sau d6 1am 4m dén nhiét do phong qua dém.
Hdn hop dugc dimg bang nude, THF dugce loai bo trong diéu kién ap sut giam. Phan cin
dugc hoa tan trong EtOAc, rira b’?mg nudce, nude mudi, 1am khod b'?mg Na,SO,4 va cd. Hop
chét thd dugc tinh ché bang phwong phép sic ky ISCO (EtOAc/Hex 0-30%). Cac phan
doan chira hop chit mong muén dugc ¢d dé thu duoc hop chit trung gian 143A (1,2g,
hiéu suét = 78%) dué6i dang ddu mau vang nhat. "H NMR (400MHz, cloroform-d) & 4,19
(q, /<7,1 Hz, 2H), 4,03 - 3,89 (m, 4H), 2,68 - 2,53 (m, 2H), 2,46 - 2,28 (m, 2H), 1,89 (s,
3H), 1,78 - 1,66 (m, 4H), 1,30 (t, /7,1 Hz, 3H)

Hop chét trung gian 143B. etyl 2-(1,4-dioxaspiro[4,5]decan-S-yl)pfopanoat

Hon dich chira hop chit trung gian 143A (500mg, 2,081mmol)(1A) va paladi
cacbon 10% (25mg, 0,024mmol) trong EtOAc (5mL) dugc hydro héa trong may lic Parr
& 4p suét bang 45psi trong 6 gir Chit xuc tac duge loc, va dichloc dugc ¢d dé thu dugc
hop chét trung gian 143B (450mg, hiéu sudt = 89%) du6i dang diu mau tring nhat. 'H
NMR (400MHz, cloroform-d) & 4,12 (dtt, /=10,7, 7,1, 3,6 Hz, 2H), 3,98 - 3,81 (m, 4H),
2,35 -2,17 (m, 1H), 1,83 - 1,68 (m, 3H), 1,66 - 1,45 (m, 4H), 1,43 - 1,28 (m, 2H), 1,27 - -
1,22 (m, 3H), 1,14 - 1,07 (m, 3H)

Hop chét trung gian 143C. etyl 2-(4-oxoxyclohexyl)propanoat
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B4 sung dung dich nuéec HC1 1M (0,929mL, 3,71mmol) vio dung dich chira etyl
2-(1,4-dioxaspiro[4,5]decan-8-yl)propanoat (450mg, 1,857mmol)(1B) trong THF (5SmL).
Hbn hop duge gia nhiét dén nhiét 6 50°C trong 6 gior Hon hop phan tng dugc cd. Phan
cin dugc hoa tan trong EtOAc, rira béng nude(2X), nude mudi, 1am kho béng Na,SO,4 va
c¢d. Hop chét thé dugc tinh ché bang phuong phap ISCO (EtOAc/Hex 0-30%). Cac phan
doan chira hop chit mong mubn dugc c6 dé thu dugce hop chét trung gian 143C (290mg,
hidu suit = 79%) dué6i dang dau trong sudt. '"H NMR (400MHz, cloroform-d) & 4,22 -
4,06 (m, 2H), 2,46 - 2,30 (m, 5SH), 2,13 - 1,91 (m, 3H), 1,56 - 1,42 (m, 2H), 1,31 - 1,24
(m, 3H), 1,18 (d, /=7,1 Hz, 3H)

Hop chét trung gian 143D. etyl 2-(4-(((triflometyl)sulfonyl)oxy)xyclohex-3-en-1-
yl)propanoat

Hop chit trung gian 143C (200mg, 1,0lmmol)(1C) va 2,6-di-tert-butyl-4-
metylpyridin (238mg, 1,16mmol) dugc hoa tan trong DCM khan (10mL). B sung nho
giot triflometansulfonic anhydrit (0,186mL, 1,11mmol) vao hdn hop phan Gng va khuly
trong 2 gid. Hon dich nay dugc loc and dich loc dugc pha lodng be"lng DCM, rtra bfmg
HCI IN(2X), dung dich natri bicarbonat bdo hoda, nudc, nudc mudi va lam kho béng
Na,SO, va c6 dé thu dugc hop chét trung gian 143D (320mg, hiéu sut = 96%) dudi dang
diu mau nau. '"H NMR (400MHz, cloroform-d) 6 5,73 (t, J/=6,1 Hz, 1H), 4,28 - 4,05 (m,
2H), 2,52 - 2,17 (m, 4H), 2,08 - 1,79 (m, 3H), 1,49 (dt, J~11,1, 6,6 Hz, 1H), 1,31 - 1,20

“(m, 3H), 1,19 - 1,04 (m, 3H)

Hop chét trung gian 143E. etyl 2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)xyclohex-3-en-1-yl)propanoat

Bb sung (SmL) 4,4,4'4'5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (230mg,
0,908mmol) va kali axetat (267mg, 2,72mmol) vao dung dich chita hop chét trung gian
143D (300mg, 0,908mmol)(1D) trong DMSO. Sau d6, hdn hop dugc dudi khi bing N2
trong 10 phit, PdCl,(dppf) (19,9mg, 0,027mmol) dugc bd sung vao. Hon hop duoc gia
nhiét dén nhiét d6 80°C qua dém. Hon hop dugc phan 16p bang EtOAc va nuéc. Pha hitu
co duge cb va tinh ché by ISCO. Céac phén doan chira hop chit mong mudn dugc co dé
thu dugc hop chét trung gian 143E (168mg, hiéu suit = 60%) duéi dang ddu mau nau. 'H
NMR (400MHz, cloroform-d) 8 6,66 - 6,40 (m, 1H), 4,31 - 4,00 (m, 2H), 2,34 - 2,26 (m,
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1H), 2,25 - 2,19 (m, 1H), 2,19 - 2,04 (m, 2H), 1,95 - 1,75 (m, 3H), 1,73 - 1,60 (m, 1H),
1,29 - 1,24 (m, 15H), 1,13 (dd, J=11,6, 7,0 Hz, 3H)

Hop chit trung gian 143F. Etyl 2-(4-(pyrazolo[1,5-a]pyrimidin-7-yl)xyclohex-3-
en-1-yl)propanoat

Hon hop chita 7-clopyrazolo[1,5-a]pyrimidin (0,193g, 1,260mmol), hop chit trung
gian 143E (0,400g, 1,298mmol), Na,COj; (0,534g, 5,04mmol), va Pd(Ph;P), (0,073g,
0,063mmol) trong dioxan (11,67mL) va nu6e (3,89mL) dugc gia nhiét & nhiét d6 100°C
qua dém. Phan g dugc dimg biang nudc va pha lodng bing EtOAc. Cac 16p duge phan
tach. Pha nudc dugc chiét bang EtOAc (3X). Cac 16p hitu co duge thu gom, 1am kho
béng Na,S0,, loc, va cb dé thu duqc'pha“m cin mau nau. Tinh ché hop chét tho béng
phuong phép sic ky silicagel st dung thiét bi ISCO (cot 40g, tbc d6 dong bing
40mL/phut, 0-70% EtOAc trong hexan trong 16 phut, t, = 10,5 phut) dé thu dugc hop
chit 143F (0,224g, 0,748mmol, hi¢u suét = 59,4%) dudi dang ph'?ln cin mau vang. ESI
MS (M+H)" = 300,2. Thoi gian luu pic HPLC = 0,95 phit. Diéu kién HPLC: phuong
phap A.

Hop chit trung gian 143G. Etyl 2-(4-(pyrazolo[1,5-a]pyrimidin-7-
yl)xyclohexyl)propanoat

B6 sung amoni format (0,236g, 3,74mmol) vao dung dich chira 143F (0,224g,
0,748mmol) trong MeOH (3,74mL), sau do6 bd sung Pd/C (0,021g, 0,202mmol). Phan
ung dugce gia nhiét & nhiét d§ 70°C trong 1 gio. Phan ung dugc loc qua dém CELITE®
va banh loc rira bﬁng CH,Cl,. Dich loc dugce c6. Hop chét thé dugc hoa tan trong EtOAc
va rira bang dung dich nuéc natri bicarbonat bdo hoa (1X). Pha hiru co dugc lam khod
bang Na,SO0y, loc, va ¢6 dé thu dugc hop chit 143G (220mg, 98%) duédi dang phén cén
mau vang. ESI MS (M+H)" = 302,2. Thoi gian luu pic HPLC = 0,94 phut. Diéu kién
HPLC: phuong phép A.

(£)-N-(4-clophenyl)-2-(cis- va trans-4-(pyrazolo[1,5-a]pyrimidin-7-yl)
xyclohexyl) propanamit (hdn hop bén chit déng phan)

Bd sung dung dich chira isopropylmagie clorua (360pL, 0,720mmol) vao dung
dich chtra 4-cloanilin (92mg, 0,720mmol) trong THF (0,9mL) & nhiét 6 0°C. Dung dich
thu dugc duge lam 4m dén nhiét d6 phong va khudy trong 5 phit, sau d6 hop chit trung
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gian 143G (108,5mg, 0,360mmol) trong THF (0,9mL) dugc bb sung nhé giot vao. Phan
tmg dugc gia nhiét & nhiét d§ 70°C trong 2,5 gid, sau do d& ngudi dén nhiét do phong. 4-
cloanilin (42mg) va isopropylmagie clorua (360pL, 0,720mmol) dugc bd sung thém vao.
Phan tng dugc di‘mg bang dung dich nudc amoni clorua bdo hoda va pha loing bang
EtOAc. Céc 16p duoc phan tach. Pha nudc duoc chiét bing EtOAc (3X). Cac pha hitu co
thu gom duge dugc lam kho béng Na,SOy, loc, va ¢co dé thu duoc phi‘m can. Hop chét tho
dugc tinh ché bang phuong phap LC/MS didu ché véi cac diéu kién sau: cot: XBridge
C18, 19 x 200mm, hat kich c¢& 5um; pha dong A: 5:95 axetonitril: nugc chira 10mM
amoni axetat; pha dong B: 95:5 axetonitril: nugc chira 10mM amoni axetat; gradien: 40-
80% B trong 20 phut, sau d6 duy tri 5 phut & 100% B; tc d6 dong: 20mL/phut. Cac phan
doan chtra hop chit mong mudn duoc két hop vé lam kho biang phuong phap bay hoi ly
tAm dé thu duoc hop chit mong mudn dudi dang hén hop bdn chit ddng phan (43,4mg,
31%). ESI MS (M+H)" = 383,1. Thoi gian luu pic HPLC = 0,96 phiit. D$ tinh khiét =
99%. Piéu kién HPLC: phuong phép A.

Vi du 144 (a), (b), (), va (d)

(S)-N-(4-clophenyl)-2-((cis)-4-(pyrazolo[ 1,5-a]pyrimidin-7-
yD)xyclohexyl)propanamit va (R)-N-(4-clophenyl)-2-((cis)-4-(pyrazolo[1,5-a]pyrimidin-
7-yl)xyciohexyl)propanamit va (S)-N-(4-clophenyl)-2-((trans)-4-(pyrazolo[1,5-
a]pyrimidin-7-yl)xyclohexyl)propanamit va (R)-N-(4-clophenyl)-2-((trans)-4-
(pyrazolo[ 1,5-a]pyrimidin-7-yl)xyclohexyl)propanamit (chit ddng phan quang hoc dong
nhét, héa 1ap thé tuyét d6i va hoa 1ap thé twong dbi khong duoc xéc dinh va bb tri tiy ¥).

N N N N
H H H H
Z>N-N Z>N-N Z>N-N Z>N-N

\ \) \ A\

- \NJQ S A \N»g \Ny

Hbn hop raxemic va déng phan khong d6i quang theo vi du 143 (khoang 43,4mg)
duogc phéﬁ giai. Hon hop dong phan nay dugc tinh ché bang phuong phap SFC diéu ché
véi cac diéu kién sau: cot: Chiral IE, 25 x 3cm ID, hat kich ¢& 5 urh; pha dong A: 80/20
COy/MeOH; budc séng phat hién: 220nm; téc do dong: 85mL/phut. Cac phan doan
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(144(a) “pic-1" t, = 13,272, 144(b) “pic-2” t, = 14,097, 144(c) “pic-3” t, = 19,986, 144(d)
“pic-4” t, = 27,958; diéu kién phéan tich: cot: Chiral IE, 250 x 4,6mm ID, hat kich c&
5um; pha dong A: 80/20 CO/MeOH; téc @6 dong: 2,0mL/phiit) dugc thu nhan trong
MeOH. Db tinh khiét ddng phan khong déi quang ctia pic 2 va pic 3 dugc xéc dinh 1a 16n
hon 99% dua trén sic ky dd SFC diéu ché. Pic 1 (23,8mg) dugc tinh ché lai bang phuong
phép SFC diéu ché véi cac didu kién sau: cdt: Chiral OJ, 25 x 3cm ID, hat kich ¢& Spum;
pha dong A: 80/20 CO,/MeOH; budc séng phat hién: 220nm,; tbc d6 dong: 85mL/phiit.
Cac phan doan (“pic-1” t, = 4,558 va “pic-2” t, = 5,622; diu kién phén tich: cot: Chiral
0OJ, 250 x 4,6mm ID, hat kich ¢& Sum; pha dong A: 80/20 CO,/MeOH; tdc do dong:
2,0mL/phut) dugc thu nhan trong MeOH. D9 tinh khiét ddng phan khong ddi quang ciia
céc phan doan dwoc x4c dinh 14 16n hon 99% dua trén sic ky dd SFC didu ché. Mdi chét
ddng phan khong d8i quang hodc chit déng phan d6i anh dugc tiép tuc tinh ché bang
phuong phap LC/MS diéu ché:

Hop chét theo vi du 144(a), chat ddng phan rira giai thi nhét: hop chét thd duoc
tinh ché bang phwong phap LC/MS diéu ché véi cac didu kién sau: cot: Waters XBridge
c-18, 19 x 200mm, hat kich ¢& Spum; pha ddng A: 5:95 axetonitril: nuéc chira 10mM
amoni axetat; pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 40-
100% B trong 20 phut, sau d6 duy tri 10 phut & 100% B; téc d6 dong: 20mL/phat. Cac
phén doan chira hop chit mong mubn dugc két hop va lam kho bing phuong phép bay
hoi ly tm @ thu dugc chit ddng phan 1 (11,3mg, 8,2%). ESIMS (M+H)" = 383,2. Thoi
gian luu pic HPLC = 1,833 phut. D tinh khiét = 100%. Piéu kién HPLC: B. Hoa lap thé
tuyét dbi khong dugc xéac dinh.

Hop chit theo vi du 144(b), chit ddng phan rira giai thir hai: hop chét thd dugc
tinh ché bang phwong phap LC/MS diéu ché voi cac diéu kién sau: cot: Waters XBridge
c-18, 19 x 200mm, hat kich c& Sum; pha dong A: 5:95 axetonitril: nudc chira 10mM
amoni axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 40-
100% B trong 20 phit, sau d6 duy tri 10 phut & 100% B; téc d6 dong: 20mL/phut. Cac
phén doan chtra hop chit mong mudn duoc két hop va lam kho bang phuong phap bay
hoi ly tAm dé thu dugc chit ddng phéan 2 (11,1mg, 8,1%). ESI MS (M+H)" = 382,9. Thoi
gian luu pic HPLC = 1,829 phat. P tinh khiét = 100%. Diéu kién HPLC: B. Hoa 1ap thé
tuyét dbi khong dugc xéc dinh.

-171-



27075

Hop chét theo vi du 144(c), chit ddng phan rira gii thir ba: hgp chat thé dugc tinh
ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: Waters XBridge c-18,
19 x 200mm, hat kich ¢& 5um; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nugc chira 10mM amoni axetat; gradien: 40-100% B
trong 20 phut, sau d6 duy tri 10 phut & 100% B; tdc do dong: 20mL/phit. Cac phan doan
chira hop chit mong mudn duoc két hop va 1am kho bing phuong phap bay hoi ly tim dé
thu dugc chét déng phan 3 (7,2mg, 5,0%). ESI MS (M+H)" = 383,2. Thoi gian luu pic
HPLC = 1,874 phut. Do tinh khiét = 96%. Diéu kién HPLC: B. Hoa lap thé tuyét dbi
khong dugc x4c dinh.

Hop chit theo vi du 144(d), chit ddng phén rira giai thir tu: hop chit thd dugc tinh
ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: Waters XBridge c-18,
19 x 200mm, hat kich ¢& Spm; pha dong A: 5:95 axetonitril: nudc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 40-100% B
trong 20 phut, sau d6 duy tri 10 phut & 100% B; téc 6 dong: 20mL/phit. Cac phan doan
chtra hop chit mong mudn duge két hop va 1am kho bang phuong phap bay hoi ly tim dé
thu dugc chit ddng phan 4 (7,6mg, 5,1%). ESI MS (M+H)" = 383,3. Thoi gian luu pic
HPLC = 1,874 phit. Do tinh khiét = 93%. Diéu kién HPLC: B. Hoéa lap thé tuyét ddi
khong dugce xac dinh.

Vidu 147

(£)-2-(cis- va trans-4-(1,8-napthyridin-4-yl)xyclohexyl)-N-(4-
clophenyl)propanamit (hdn hop bbn chit dong phan)

N
H
=z X
X | P
N~ N

Hop chit trung gian 147A. Etyl 2-(4-(1,8-napthyridin-4-yl)xyclohex-3-en-1-
yl)propanoat
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Hén hop chira 4-bromo-1,8-napthyridin (0,070g, 0,335mmol), hgp chét trung gian
143E (0,106g, 0,345mmol), Na,CO; (0,142g, 1,339mmol), va Pd(Ph;P)s (0,019g,
0,017mmol) trong dioxan (3,10mL) va nuédc (1,034mL) dugc gia nhiét & nhiét do 100°C
qua dém. Phan tmg duoc dimg bing nuéc va pha loang bing EtOAc. Céc 16p dugc phan
tach. Pha nu6e duoc chiét bing EtOAc (2X). Céac 16p hitu co duge thu gom, lam khd
béng Na,SOq,, loc, va cd dé thu dugc phén cin mau nau. Tinh ché hop chét tho béng
phuong phap séc ky silicagel sir dung thiét bi ISCO (cot 24g, tbc do dong bing
35mL/phiit, 0-20% MeOH trong CH,Cl, trong 25 phut, t, = 17 phit) d& thu dugc hop chét
trung gian 147A (92,7mg, 0,299mmol, hiéu suét = 89%) dusi dang phan cdn mau vang.
ESIMS (M+H)" =311,2. Thoi gian luu pic HPLC = 0,72 phit. Piéu kién HPLC: phuong
phéap A. |

Hop chét trung gian 147B. Etyl 2-(4-(1,8-napthyridin-4-yl)xyclohexyl)propanoat

Bb sung amoni format (0,094g, 1,493mmol) vao dung dich chira 147A (0,0927g,
0,299mmol) trong MeOH (1,493mL), sau d6 bd sung 10% Pd/C (8,58mg, 0,08 I mmol).
Phén tmg dugc gia nhiét ¢ nhiét d 70°C trong 1 gio. Phan tng dugc loc qua dém
CELITE® va banh loc rira béng CH,Cl,. Dich loc dugce cd. Hop chét tho dugc hoa tan
trong EtOAc va rira bang dung dich nuéc natri bicarbonat bao hoa (1X). Pha hitu co duge
lam khd bang Na,SO4, loc, va ¢d dé thu dugc hop chét trung gian 147B (72,5mg, 78%)
du6i dang phin cin mau ndu. ESI MS (M+H)" = 313,3. Thoi gian luu pic HPLC = 0,70
phut. Diéu kién HPLC: phuong phép A.

(£)-2-(cis- va trans-4-(1,8-napthyridin-4-yl)xyclohexyl)-N-(4-
clophenyl)propanamit (hdn hop bén chit ddng phéan)

B6 sung dung dich chira isopropylmagie clorua (0,232mL, 0,464mmol) vao dung
dich chira 4-cloanilin (0,059g, 0,464mmol) trong THF (0,4mL) & nhi¢t d¢ 0°C. Dung dich
thu dugc duge 1am 4m dén nhiét do phong va khudy trong 5 phut, sau d6 hop chit trung
gian 147B (0,0725g, 0,232mmol) trong THF (0,76mL) dugc bd sung nhd giot vao. Phan
g duoc gia nhiét & nhiét o 70°C trong 3 gid, sau d6 dé ngudi dén nhiét 4o phong. Phan
tmg duoc dimg bang dung dich nuéc amoni clorua bdo hoa va pha lodng bang EtOAc.
Céc 16p dugc phan tach. Pha nudc dugce chiét bang EtOAc (3X). Cac pha hitu co thu gom
duogc dugc lam kho béng Na,S0,, loc, va cd dé thu duge phén can. Hop chét thdé dugc

tinh ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge C18, 19 4
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x 200mm, hat kich c¢& Sum; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 30-70% B
trong 19 phut, sau d6 duy tri 5 phat & 100% B; téc d6 dong: 20mL/phut. Cac phan doan
chtra hop chit mong muén dugc két hop va 1am khé bang phuong phap bay hoi ly tAm dé
thu dugc hop chit mong muén dudi dang hdn hop bdn chét ddng phan (33,4mg, 36%).
ESI MS (M+H)" = 394,2. Thoi gian luu pic HPLC = 1,743 phit. P9 tinh khiét = 98%.
Piéu kién HPLC: phuong phap B.

Vi du 148 (a), (b), (c), va (d)

(8)-2-((cis)-4-(1,8-napthyridin-4-yl)xyclohexyl)-N-(4-clophenyl)propanamit =~ va
(R)-2-((cis)-4-(1,8-napthyridin-4-yl)xyclohexyl)-N-(4-clophenyl)propanamit va (S)-2-
((trans)-4-(1,8-napthyridin-4-yl)xyclohexyl)-N-(4-clophenyl)propanamit ~ va  (R)-2-
((trans)-4-(1,8-napthyridin-4-yl)xyclohexyl)-N-(4-clophenyl)propanamit (chit dong phan
quang hoc ddng nhét, hoa 1ap thé tuyét dbi va hoa 1ap thé tuwong dbi khong duge xac dinh
va b tri tiy ).

N N N N
H H H H

=z X - F N = X = N
N~ °N N~ °N N~ °N N~ °N

Hon hop raxemic va déng phan khong ddi quang theo vi du 147 (khoang 34,3mg)
dugc phan giai. Hdn hop ddng phan nay duoc tinh ché bang phuong phap SFC diéu ché
v6i cac didu kién sau: c¢dt: Chiral AD, 25 x 3cm ID, hat kich ¢& 5 um; pha dong A: 70/30
CO,/MeOH; budc séng phat hién: 220nm; tc do dong: 85mL/phit. Cac phan doan (“pic-
17 t, = 7,377, “pic-2” t, = 8,774, “pic-3” t, = 10,106, “pic-4” t, = 14,282; diéu kién phén
tich: cot: Chiral AD, 250 x 4,6mm ID, hat kich c¢& Sum; pha dong A: 70/30 CO,/MeOH;
tbc d6 dong: 2,0mL/phit) dugc thu nhan trong MeOH. P tinh khiét ddng phan khong
dbi quang ctia mdi phan doan dugc xé4c dinh 13 16n hon 99% dua trén sic ky d6 SFC diéu
ché. MGi chét ddng phan khong d6i quang hoic chit déng phan dbi anh dugc tiép tuc tinh
ché bang phuong phap LC/MS diéu ché:
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Hop chét theo vi du 148 (a), chat ddng phén rira giai thir nhét: hop chét tho duge
tinh ché bing phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge C18, 19
x 200mm, hat kich c¢& Spm; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nugc chita 10mM amoni axetat; gradien: 30-70% B
trong 19 phut, sau d6 duy tri 5 phiit & 100% B; téc d6 dong: 20mL/phut. Cac phan doan
chira hop chit mong mudn duoc két hop va lam kho bang phuong phép bay hoi ly tim dé
thu dugc chit déng phan 1 (5,3mg, 5,7%). ESI MS (M+H)" = 394,1. Thoi gian luu pic
HPLC = 1,757 phit. D6 tinh khiét = 99%. Didu kién HPLC: phuong phéap B. Hoa lap thé
tuyét d6i khong duge xac dinh.

Hop chét theo vi du 148 (b), chit dong phén rira giai thir hai: hop chat thé dugc -
tinh ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge C18, 19
x 200mm, hat kich ¢& Sum; pha dong A: 5:95 axetonitril: nugc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 30-70% B
trong 19 phut, sau d6 duy tri 5 phuat & 100% B; téc d6 dong: 20mL/phiit. Cac phan doan
chira hop chit mong mudn duoc két hop va 1am kho bang phuong phép bay hoi ly tim dé
thu duoc chit déng phéan 2 (6,0mg, 6,4%). ESI MS (M+H)" = 394,1. Thoi gian luu pic
HPLC = 1,719 phit. D6 tinh khiét = 98%. Didu kién HPLC: phuong phap B. Hoa 1ap thé
tuyét dbi khong dugc xéc dinh.

Hop chit theo vi du 148 (c), chit dong phén rira giai thir ba: hop chét thé dugc
tinh ché bang phuong phap LC/MS diéu ché vé6i cac diéu kién sau: cot: XBridge C18, 19
x 200mm, hat kich ¢& S5um; pha dong A: 5:95 axetonitril: nudc chita 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 30-70% B
trong 19 phut, sau d6 duy tri 5 phut & 100% B; téc do dong: 20mL/phiit. Cac phan doan
chira hop chit mong mudn duoc két hop va 1am kho bang phuong phap bay hoi ly tdim dé
thu duoc chét déng phéan 3 (6,1mg, 6,3%). ESI MS (M+H)" = 394,2. Thoi gian luu pic
HPLC = 1,694 phit. D6 tinh khiét = 95%. Diéu kién HPLC: phuong phap B. Héa lap thé
tuyét dbi khong dugc xéc dinh. |

Hop chét theo vi du 148 (d), chit dong phén rira giai thir tu: hop chit tho dugc
tinh ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge C18, 19
x 200mm, hat kich c& 5um; pha ddng A: 5:95 axetonitril: nuéc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 30-70% B
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trong 19 phut, sau d6 duy tri 5 phut & 100% B; tbc dd dong: 20mL/phiit. Cac phan doan
chira hop chit mong muébn dugc két hop va lam kho bang phuong phép bay hoi ly tim dé
thu dugc chit ddng phén 4 (3,5mg, 3,8%). ESI MS (M+H)" = 394,3. Thoi gian luu pic
HPLC = 1,743 phut. D9 tinh khiét = 99%. Didu kién HPLC: phuong phap B. Hoa 1ap thé
tuyét d6i khong duoc xac dinh.

Vi du 149

(£)-2-(cis- va trans-4-(1H-pyrazolo[4,3-b]pyridin-7-yl)xyclohexyl)-N-(4-
clophenyl)propanamit (hon hop bbn chit ddng phan)

N
H
H
N,
| N
N

Hop chét trung gian 149A. Etyl 2-(4-(1H-pyrazolo[4,3-b]pyridin-7-yl)xyclohex-3-
en-1-yl)propanoat

Hon hop chira 7-clo-1H-pyrazolo[4,3-b]pyridin (0,048g, 0,315mmol), hop chit
trung gian 143E (0,100g, 0,324mmol), Na,CO; (0,134g, 1,260mmol), va 10% Pd(Ph;P),
(0,018¢g, 0,016mmol) trong dioxan (2,92mL) va nudc (0,972mL) dugc gia nhi€t & nhiét
d6 100°C qua dém. Phan ung dugc dirng bing nuéc va pha lodng bang EtOAc. Céc 16p
dugc phan tach. Pha nudc duge chiét bang EtOAc (3X). Céc 16p hitu co duge thu gom,
lam kho béng Na,SOy, loc, va co dé thu duoc phﬁn c&n mau nau. Tinh ché hop chét thod
béng phuong phép sic ky silicagel str dung thiét bi ISCO (cot 40g, tbc dd dong bing
40mL/phut, 0-100% EtOAc trong hexan trong 23 phut, t. = 18 phut) dé thu dugc 149A
(0,039g, 0,124mmol, hidu suét = 39,3%) dudi dang phan cin mau vang. ESI MS (M+H)"
= 300,2. Thoi gian luu pic HPLC = 0,69 phut. Diéu kién HPLC: phuong phap A.

Hop chit trung gian 149B. Etyl 2;(4-(1H—pyrazolo[4,3-b]pyridin—7—
yl)xyclohexyl)propanoat

B& sung amoni format (0,042g, 0,660mmol) vao dung dich chira hop chét trung
gian 149A (0,0395g, 0,132mmol) trong MeOH (0,660mL), sau d6 bd sung Pd/C (3,79mg,
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0,036mmol). Phan tng dugc gia nhiét & nhiét 46 70°C trong 1 gid. Additional amoni
format (0,042g, 0,660mmol) dugc bd sung vio va phan tmg dugc gia nhiét trong 1 gid &
nhiét do 70°C, sau d6 dé ngudi dén nhiét d6 phong. Phan tng dugc loc qua dém
CELITE® va banh loc rira bang CH,Cl,. Dich loc duge co. Hop chét thé dugc hoa tan
trong EtOAc va rira bang dung dich nuéc natri bicarbonat bao hoa (1X). Pha hitu co dugce
1am kho bing Na,SO4, loc, va ¢6 @& thu dugc hop chit trung gian 149B (34,3mg, 86%)
dudi dang phan cin mau vang duoc sir dung trong budc tiép theo ma khong can tinh ché
thém. ESI MS (M+H)" = 302,4. Thoi gian luu pic HPLC = 0,66 phut. Piéu kién HPLC:
phuong phép A.

(£)-2-(cis- va trans-4-(1H-pyrazolo[4,3-b]pyridin-7-yl)xyclohexyl)-N-(4-
clophenyl) propanamit (hdn hop bén chét dong phan)

B sung dung dich chia isopropylmagie clorua (228uL, 0,455mmol) vao dung
dich chtra 4-cloanilin (58,1mg, 0,455mmol) trong THF (0,3mL) & nhiét 46 0°C. Dung
dich thu duge dugc 1am 4m dén nhiét 6 phong va khudy trong 5 phut, sau d6 hop chét
trung gian 149B (34,3mg, 0,114mmol) trong THF (0,3mL) dugc bd sung nho giot vao.
Phén tng dirgc gia nhiét & nhiét do 70°C trong 2 gid, sau d6 dé ngudi dén nhiét d6 phong.
Phan tng duge dimg bing dung dich nuéc amoni clorua bio hoa va pha lodng bang
EtOAc. Céc 16p duoc phén tach. Pha nude dugce chiét bang EtOAc (3X). Céc pha hitu co
thu gom dugc dugce 1am kho béng Na,SO,, loc, va c¢d dé thu duoc phén cin. Hop chét tho
dugc tinh ché bing phuong phap LC/MS didu ché vé6i cac didu kién sau: cot: XBridge
C18, 19 x 200mm, hat kich ¢& 5Sum; pha dong A: 5:95 axetonitril: nuéc chira 10mM
amoni axetat; pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 20-
60% B trong 19 phut, sau d6 duy tri 5 phut & 100% B; tdc dd dong: 20mL/phiat. Cac phan
doan chira hop chit mong muén dugc két hop va lam kho bang phuong phap bay hoi ly
tAm dé thu dugc hop chit mong mudn du6i dang hén hop bdn chit ddng phan (25,4mg,
58%). ESI MS (M+H)" = 383,3. Thdi gian luu pic HPLC = 1,662 phit. Do tinh khiét =
99%. Piéu kién HPLC: phuong phép B. |

Vi du 150 (a), (b), (c), va (d)

(8)-2-((cis)-4-(1H-Pyrazolo[4,3-b]pyridin-7-yl)xyclohexyl)-N-(4-
clophenyl)propanamit va (R)-2-((cis)-4-(1H-pyrazolo[4,3-b]pyridin-7-yl)xyclohexyl)-N-
(4-clophenyl)propanamit va (8)-2-((trans)-4-(1H-pyrazolo[4,3-b]pyridin-7-
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yl)xyclohexyl)-N-(4-clophenyl)propanamit va (R)-2-((trans)-4-(1H-pyrazolo[4,3-
b]pyridin-7-yl)xyclohexyl)-N-(4-clophenyl)propanamit (chit dong phan quang hoc dong
nhét, héa l4p thé tuyét dbi va hoa 1ap thé tuong dbi khong duoc xac dinh va bb tri ty ¥).

H H
AN x— N x— N A
~ ~ ~ ~Z

N N N N

Hon hop raxemic va ddng phan khong ddi quang theo vi du 149 dugc phan giai
(khoang 29,3mg). Hn hop dong phén niy dugc tinh ché bing phwong phap SFC didu
ché v6i cac didu kién sau: cdt: Chiral WHELK-O®, 25 x 3cm ID, hat kich ¢& 5 um; pha
dong A: 70/30 CO,/MeOH; budc séng phat hién: 220nm; téc dd dong: 85mL/phut. Cac
phan doan (150(a) “pic-1” t, = 9,587, 150(b) “pic-2” t, = 10,407, 150(c) “pic-3” t, =
11,794, 15-(d) “pic-4” t. = 12,855; diéu kién phan tich: c¢ft: Chiral WHELK-O®, 250 x
4,6mm ID, hat kich ¢& S5pum; pha dong A: 80/20 CO,/MeOH; tdc do dong: 2,0mL/phut)
dugc thu nhén trong MeOH. D§ tinh khiét ddng phan khong ddi quang ctia pic 1, 3, va 4
duge x4c dinh 13 16n hon 95% dua trén sic ky dd SFC diéu ché. Pic 2 duoc tinh ché lai
bang phuong phap SFC diéu ché véi cac didu kién sau: cot: Chiral AS, 25 x 3cm ID, hat
kich ¢& 5pm; pha dong A: 80/20 CO,/MeOH; buéc song phat hién: 220nm; tdc do dong:
85mL/phut. C4c phan doan (“pic-1" t. = 3,391 va “pic-2” t, = 4,071; diéu kién phén tich:
cot: Chiral AS, 250 x 4,6mm ID, hat kich c¢& Spum; pha dong A: 80/20 CO,/MeOH; tdc do
dong: 2,0mL/phtt) dwoc thu nhin trong MeOH. D6 tinh khiét dong phan khong ddi
quang cta cac phan doan dugc xac dinh 12 16n hon 99% dua trén sic ky dd SFC didu ché.
MB&i chét ddng phan khong ddi quang hodc chét déng phan ddi anh duoc tiép tuc tinh ché
bang phuong phap LC/MS diéu ché:

Hop chit theo vi du 150(a), chit ddng phan rira giai thir nhat: hop chit thd duqc
tinh ché bang phwong phap LC/MS diéu ché véi cac didu kién sau: cot: XBridge C18, 19
x 200mm, hat kich ¢& 5Sum; pha ddng A: 5:95 axetonitril: nuéc chitra 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nuéc chra 10mM amoni axetat; gradien: 20-60% B
trong 19 phut, sau d6 duy tri 5 phat & 100% B; tbc do dong: 20mL/phit. Cac phan doan
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chira hop chit mong mudn duoc két hop va lam kho bing phuong phap bay hoi ly tdm aé
thu dwgc chit ddng phan 1 (4,6mg, 11%). ESI MS (M+H)" = 383,1. Thoi gian luu pic
HPLC = 1,611 phut. D¢ tinh khiét = 100%. Diéu kién HPLC: phuong phap B. Hoéa lap
thé tuyét d6i khong duge xac dinh.

Hop -chét theo vi du 150(b), chit ddng phan rira giai thir hai: hop chit tho duoc
tinh ché bing phuong phap LC/MS diéu ché véi cac didu kién sau: cot: XBridge C18, 19
x 200mm, hat kich ¢& 5um; pha dong A: 5:95 axetonitril: nudc chira 10mM amoni
axetat; pha déng B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 20-60% B
tréng 19 phut, sau d6 duy tri 5 phut & 100% B; tbc d6 dong: 20mL/phut. Cac phan doan
chira hop chit mong mudn dugc két hop va lam khé bang phuong phap bay hoi ly tim dé
thu dugc chit déng phan 2 (4,6mg, 11%). ESI MS (M+H)" = 383,2. Thoi gian luu pic
HPLC = 1,630 phut. D¢ tinh khiét = 100%. Diéu kién HPLC: phuong phép B. Héa lap
thé tuyét d6i khong dugc xac dinh.

Hop chét theo vi[0010] du 150(c), chit dong phén rira giai thir ba: hop chat
thé dugc tinh ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge
C18, 19 x 200mm, hat kich ¢& 5um; pha dong A: 5:95 axetonitril: nuérq chra 10mM
amoni axetat; pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 20-
60% B trong 19 phut, sau d6 duy tri 5 phit & 100% B; tdc dd dong: 20mL/phut. Cac phan
doan chira hop chit mong muén dugc két hop va lam khod bang phuong phép bay hoi ly
tam dé thu dugc chit déng phan 3 (9,1mg, 21%). ESIMS (M+H)" = 383,2. Thoi gian luu
pic HPLC = 1,659 phit. D6 tinh khiét = 100%. Diéu kién HPLC: phuong phap B. Hoa
1ap thé tuyét d6i khong duge x4c dinh.

Hop chét theo vi du 150(d), chit ddng phan rira gidi thir tu: hop chét thd dugc tinh
ché bing phuong phap LC/MS diéu ché véi cac didu kién sau: cot: XBridge C18, 19 x
200mm, hat kich ¢& 5um; pha déng A: 5:95 axetonitril: nuée chira 10mM amoni axetat;
pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 20-60% B trong
19 phit, sau d6 duy tri 5 phat & 100% B; téc d6 dong: 20mL/phut. Céc phan doan chira
hop chit mong mudn dugc két hop va lam khé bing phuong phép bay hoi ly tdm dé thu
dugc chit ddng phan 4 (4,7mg, 10%). ESI MS (M+H)" = 383,3. Thoi gian luu pic HPLC
= 1,704 phat. P tinh khiét = 93%. Diéu kién HPLC: phuong phap B. Hoa 1ap thé tuyét
d6i khong duoc xac dinh.

-179-



27075
Vidy 151

(£)-N-(cis- va trans-4-clophenyl)-2-(4-(6-iodoquinolin-4-

N
H

yl)xyclohexyl)propanamit

=z

N\

N

Hop chét trung gian 151A. Etyl 2-(4-(6-nitroquinolin-4-yl)xyclohex-3-en-1-
yl)propanoat

Binh kin dung tich 350mL dugc nap véi hdn hop chira 4-clo-6-nitroquinolin (2g,
9,59mmol), hop chét trung gian 143E (3,04g, 9,88mmol), Na,CO; (4,06g, 38,4mmol), va
Pd(PhsP), (0,554g, 0,479mmol) trong dioxan (89mL) va nudc (29,6mL). Phan tmg dugc
gia nhiét & nhiét 4 100°C qua dém. Phan tng dugc dimg bing nudc va pha lodng bang
EtOAc. Céc 16p dugc phén tach. Pha nude duge chiét bing EtOAc (3X). Cac 16p hitu co
dugce thu gom, 1am khé béng Na,SO,, loc, va co dé thu dugc phﬁn cdn mau nau. Tinh ché
hop chét thé bang phuong phap sic ky silicagel st dung thiét bi ISCO (cot 80g, tdc do
dong = 60mL/phut, 0-45% EtOAc trong hexan trong 19 phut, t, = 14 phut) dé thu dugc
151A (2,955g, 8,34mmol, hiéu sudt = 87%) dudi dang phan cin mau vang. ESI MS
(M+H)" = 355',2. Thoi gian luu pic HPLC = 0,98 phut. Diéu kién HPLC: phuong phép A.

Hop chét trung gian 151B. Etyl 2-(4-(6-aminoquinolin-4-yl)xyclohexyl)propanoat

Bb sung amoni format (0,405g, 6,42mmol) vao dung dich chta 151A (0,455g,
1,284rﬁm01) trong MeOH (6,42mL), sau d6 bd sung 10% Pd/C (0,037g, 0,347mmol).
Phan tng dugc gia nhiét & nhiét d6 70°C trong 1 gid. Phan tng duge loc qua dém
CELITE® va banh loc rira béng CH,Cl,. Dich loc dugc ¢6. Hop chét tho dugc hoa tan
trong EtOAc va rira bing dung dich nuéc natri bicarbonat bdo hoa (2X). Pha hitu co dugc
lam kho b%mg Na,SOy, loc, va cd dé thu duge 151B (379mg, 90%) dudi dang phi?m cin
mau ndu. Phén tich NMR cho thdy hop chét tinh khiét mong muén & ty 1& 1,8:1 dr. ESI

-180-



27075

MS (M+H)" = 327,3. Thoi gian lvu pic HPLC = 0,71 phiit. Piéu kién HPLC: phuong
phép A.
Hop chét trung gian 151C. Etyl 2-(4-(6-iodoquinolin-4-yl)xyclohexyl)propanoat

Dung dich chtra hop chit trung gian 151B (0,379g, 1,161mmol) va dung dich
nuée HCI (0,59mL) trong nudc (2,1mL) dugc 1am lanh dén nhiét d6 0°C, sau d6 dung
dich chtra natri nitrit (0,096, 1,393mmol) trong nudc (2,1mL) duge bd sung vao. Dung
dich chira kali iodua (0,289¢g, 1,742mmol) trong nudc (2,1mL) dugc bd sung nhéd giot vao
dung dich néu trén sau khi chét rin hoa tan hoan toan. Sau khi bd sung, hdn hop duge
khudy trong 30 phut & nhiét o phong, sau d6 gia nhiét & nhiét @ 70°C trong 1 gio. Sau
khi 1am ngudi, dung dich dwoc trung hoa bing cich bd sung tir tir dung dich chira
N2,8,0; (1,81mL), sau d6 chiét bang CH,Cl, (2X). Pha hitu co dugc rira bing nude, lam
kho béng Na,S0,, loc, va ¢ dé thu dugc phén cin mau nau. Hop chét tho duge hoa tan
trong lugng tdi thiéu ciia CH,Cl, va chay séic ky. Tinh ché hop chét thé bing phuong
phap sic ky silicagel sir dung thiét bi ISCO (cot 40g, toc d6 dong bang 40mL/phut, 0-
55% EtOAc trong hexan trong 15 pht, t, = 10,5 phut) dé thu dugc hop chit trung gian
151C (92,7mg, 0,212mmol, hiéu suit = 18,26%) duéi dang phan cin mau vang. ESI MS
(M+H)" = 438,1. Thoi gian luu pic HPLC = 0,89 phut. Piéu kién HPLC: phuong phép
A.

(£)-N-(cis- va trans-4-clophenyl)-2-(4-(6-iodoquinolin-4-
yl)xyclohexyl)propanamit

B sung dung dich chira isopropylmagie clorua (1,820mL, 3,64mmol) vao dung
dich chira 4-cloanilin (0,464g, 3,64mmol) trong THF (2,8mL) & nhiét d§ 0°C. Dung dich
thu duge dugc 1am 4m dén nhiét do phong va khudy trong 5 phut, sau d6 hop chat trung
gian 151C (0,796g, 1,820mmol) trong THF (4,8mL) duogc bd sung nhé giot vao. Phan
tng dugc gia nhiét & nhiét do 70°C trong 2 gid, sau d6 d& ngudi dén nhiét d6 phong.
Isopropylmagie clorua (1,820mL, 3,64mmol) dugc bd sung thém vao. Phin tmg dugc gia
nhiét thém 2 gid. Phan tmg dugc dimg bing dung dich nuéc amoni clorua bao hoa va pha
loang bang EtOAc. Céc 16p duge phan tich. Pha nudc dugc chiét bing EtOAc (3X). Cac
pha hitu co thu gom dugc dugce lam kho béng Na,SO0,, loc, va cb dé thu duge phén can.
Tinh ché hop chét thd bing phuong phap sic ky silicagel sir dung thiét bi ISCO (c6t 80g,
tbc d6 dong = 60mL/phut, 0-65% EtOAc trong hexan trong 35 phut, t. = 27 phut) dé thu
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duoc chit ddng phan ()-trans theo vi du 151 (455mg, 0,702mmol, hiéu sudt = 39%) va
chit ddng phan (+)-cis theo vi du 151 (111mg, 12%). Chat ddng phan khong ddi quang
trans rira giai thir nhét, sau d6 1 chit déng phan khéng dbi quang cis. ESI MS (M+H)" =
519,1. |

Vi du 152 (a), (b), (c), va (d)

(S)-N-(4-clophenyl)-2-((cis)-4-(6-iodoquinolin-4-yl)xyclohexyl)propanamit ~ va
(R)- N -(4-clophenyl)-2-((cis)-4-(6-iodoquinolin-4-yl)xyclohexyl)propanamit va (S)- N -
(4-clophenyl)-2-((trans)-4-(6-iodoquinolin-4-yl)xyclohexyl)propanamit va (R)- N -(4-
clophenyl)-2-((trans)-4-(6-iodoquinolin-4-yl)xyclohexyl)propanamit (chat dong phéan
quang hoc ddng nhét, hoa 1ap thé tuyét dbi va hoa 1ap thé twong dbi khong duge x4c dinh
va b tri ty y)

N N N N
H H : H H
=z I = I = I = I
. < < <
N N : N N

Hdn hop raxemic va ddng phan khong d6i quang theo vi du 9 (khoang 65,1mg)
duoc phén giai. Hén hop ddng phan ndy dugc tinh ché bang phuong phap SFC didu ché
voi cac diéu kién sau: cdt: OJ-H, 25 x 3cm ID, hat kich c& Sum; pha dong A: 80/20
CO2/MeOH; buéc song phat hién: 220nm; tbc do dong: 150mL/phut. Cac phan doan
(152(a) “pic-1” tr = 4,64 phut, 152(b) “pic-2” tr = 5,35 phut, 152(c) va 152(d) “pic-3” tr =
6,43 phut) dugc thu nhan trong MeOH. D6 tinh khiét ddng phan khong ddi quang ctia pic
1 va 2 dugc x4c dinh 13 16n hon 95% dua trén sic ky dd SFC diéu ché. Pic 3 dugc tinh
ché lai bang phuong phap SFC diéu ché vé6i cac didu kién sau dé thu dugc chat déng
phans 3 va 4: cot: Lux-Xenluloza, 25 x 3cm ID, hat kich ¢& 5um; pha dong A: 75/25
CO2/MeOH; budc séng phat hién: 220nm; tbc do dong: 180mL/phit. Cac phan doan
(152(a) “pic-1” tr = 7,63 phut va 152(b) “pic-2” tr = 8,6 phut) dugc thu nhén trong
MeOH. P9 tinh khiét déng phan khéng d6i quang clia cic phan doan dugc xac dinh 14
16n hon 95% duya trén sic ky dd SFC diéu ché. M&i chit ddng phan khéng ddi quang
hodc chit ddng phéan d6i anh duoc tiép tuc tinh ché bang phwong phap LC/MS diéu ché:
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Hop chét theo vi du 152(a), chit dong phan rira giai thi nhéit: hop chét thd dugc
tinh ché bang phuong phap LC/MS diéu ché vai cac didu kién sau: cot: XBridge C18, 19
x 200mm, hat kich cé 5um; pha ddng A: 5:95 axetonitril: nugc chita 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 50-100% B
trong 20 phut, sau d6 duy tri 5 phut & 100% B; tbc @6 dong: 20mL/phit. Cac phan doan
chira hop chit mong mudn duoc két hop va 1am khé bang phuong phép bay hoi ly tAm aé
thu dugc chét ddng phan 1 (14,5mg, 12%). ESI MS (M+H)" = 519,2. Thoi gian luu pic
HPLC = 2,530 phut. D6 tinh khiét = 92%. Diéu kién HPLC: phuong phép B. Hoa lap thé
tuyét ddi khong dugc xac dinh.

Hop chét theo vi du 152(b), chit ddng phén rira giai thir hai: hop chét thd dugc
tinh ché bang phuong phap LC/MS diéu ché véi cac didu kién sau: cot: XBridge C18, 19
x 200mm, hat kich ¢& 5um; pha dong A: 5:95 axetonitril: nudc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 50-100% B
trong 20 phut, sau d6 duy tri 5 phut & 100% B; téc d6 dong: 20mL/phut. Cac phan doan
chira hop chit mong mudn duoc két hop va 1am kho bang phuong phép bay hoi ly tim aé
thu dugc chit ddng phan 2 (8,1mg, 7,3%). ESI MS (M+H)" = 519,1. Thoi gian lwu pic
HPLC = 2,470 phat. Do tinh khiét = 100%. Piéu kién HPLC: phuong phép B. Héa lap
thé tuyét abi khong dugce xéc dinh.

Hop chét theo vi du 152(c), chat ddng phén rira giai thir ba: hop chét thd duoc tinh
ché bang phuong phap LC/MS diéu ché véi cac didu kién sau: cot: XBridge C18, 19 x
200mm, hat kich ¢& 5pm; pha dong A: 5:95 axetonitril: nudc chira 10mM amoni axetat;
pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat; gradien: 50-100% B trong
20 phut, sau d6 duy tri 5 phut & 100% B; tdc d6 dong: 20mL/phut. Cac phan doan chtta
hop chit mong mudn dugc két hop va 1am kho bing phuong phap bay hoi ly tAm dé thu
duoc chét ddng phan 3 (13,7mg, 12%). ESI MS (M+H)" = 519,1. Thoi gian luu pic
HPLC = 2,481 phut. D6 tinh khiét = 97%. Didu kién HPLC: phuong phap B. Héa lap thé
tuyét ddi khong dugc xac dinh.

Hop chét theo vi du 152(d), chit ddng phan rira giai thtr tu: hop chit tho dugc tinh
ché biang phwong phap LC/MS diu ché véi cac diéu kién sau: cot: XBridge C18, 19 x
200mm, hat kich ¢& Sum; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni axetat;

pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 50-100% B trong
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20 phut, sau d6 duy tri 5 phut ¢ 100% B; tbc d6 dong: 20mL/phit. Cac phan doan chira
hop chét mong mudn dugc két hop va 1am khé bang phuong phép bay hoi ly tim dé thu
dugc chét déng phéan 4 (7,5mg, 6,7%). ESI MS (M+H)" = 518,9. Thoi gian luu pic HPLC
= 2,361 phit. D6 tinh khiét = 99%. Didu kién HPLC: phuong phép B. Hoa 1ap thé tuyét
dbi khong duge xac dinh. |

Vidu 153

(£)-2-((trans)-4-((1,8-napthyridin-4-yl)oxy)xyclohexyl)-N-(4-
clophenyl)propanamit

Hop chat trung gian 153A va 153B. Etyl 2-((cis)-4-hydroxyxyclohexyl)propanoat
(minor) va etyl 2-((trans)-4-hydroxyxyclohexyl)propanoat (hop chét chinh)

B6 sung natri borohydrua (0,047g, 1,240mmol) vao dung dich chira hop chét trung
gian 143C (0,241g, 1,216mmol) trong MeOH (6,08mL). Phan tng duge d¢é khudy & nhiét
do phong qua dém. Phéan Ung dugc ding bang nudc va chiét bang EtOAc. Cac 16p duge
phén tach. Pha nu6c duéc chiét bang EtOAc (2X). Céc pha hitu co thu gom dugc dugc
lam kho bing Na,SO;, loc, va ¢d dé thu dugc phan cén. Tinh ché hop chét thd bing
phuqng phap sic ky silicagel st dung thiét bi ISCO (cot 40g, téc do dong bing
40mL/phit, 0-100% EtOAc trong hexan trong 19 phut, t, = 10,5 phut = cis, 12 phit =
trans) dé thu dugc 153A (173mg, 71%) va 153B (37mg, 15%). Hop chét chinh 1a chét
ddng phan trans. Hop chit phu 1a chit dong phan cis. Chét ddng phan cis rira giai thir
nh4t. Chat ddng phan trans rira giai thit hai. ESI MS (M+H)" =201,1.
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Hop «chit trung gian 153C. Etyl 2-((trans)-4-((1,8-napthyridin-4-
yl)oxy)xyclohexyl)propanoat

BS sung NaH (19,80mg, 0,495mmol) vao dung dich chira 153B (59,5mg,
0,297mmol) trong DMF (495uL). Sau 30 phut, 4-bromo-1,8-napthyridin (51,8mg,
0,248mmol) duogc bd sung vao. Phan tng dugc gia nhiét & nhi¢t 49 80°C qua dém. Phan
tmg dugc dimg bing dung dich nuéc amoni clorua bdo hoa va pha lodng bang EtOAc.
Céc 16p duge phén tach. Pha nude duge chiét bang EtOAc (2X). Céc pha hitu co thu gom
duoc duoc ria ba“mg nudc, lam kho béng Na,SO,, loc, va co dé thu dugc phén cin mau
ndu. Tinh ché hop chit tho bing phuong phap sic ky silicagel sir dung thiét bj ISCO (cot
40g, tbc do dong bing 40mL/phit, 0-20% MeOH trong CH,Cl, trong 9 pht, t, = 7,5
phut) dé thu duge hop chét trung gian 153C (59,8mg, 0,182mmol, hidu suit = 73,5%)
du6i dang phan cin khong mau. ESI MS (M+H)" = 329,2. Thoi gian luu pic HPLC =
0,72 phit. Piéu kién HPLC: phuong phép A.

(+)-2-((trans)-4-((1,8-napthyridin-4-yl)oxy)xyclohexyl)-N-(4-clophenyl)

propanamit

B6 sung dung dich chira isopropylmagie clorua (0,314mL, 0,628mmol) vao dung
dich chtra 4-cloanilin (0,080g, 0,628mmol) trong THF (0,1mL) & nhi¢t d6 0°C. Dung dich
thu dugce duge 1am 4m dén nhiét 6 phong va khudy trong 5 phut, sau d6 hop chét trung
gian 153C (0,0516g, 0,157mmol) trong THF (0,38mL) dugc bd sung nhd giot vao. Phan
g dugc gia nhiét & nhiét do 70°C trong 2 gid, sau d6 dé ngudi dén nhiét do phbng. Phan
tmg dugc dimg bing dung dich nuéc amoni clorua bdo hoa va pha lodng bing EtOAc.
Céc 16p duge phan tach. Pha nude duge chiét bang EtOAc (3X). Céc pha hitu co thu gom
dugc duoc lam kho béng Na,SO4, loc, va cd dé thu dugc phé“m cin. Hop chit thd dugc
tinh ché bang phwong phap LC/MS didu ché véi cac diéu kién sau: cot: XBridge C18, 19
x 200mm, hat kich ¢& Sum; pha ddng A: 5:95 axetonitril: nudc chira 10mM amoni
axetat; pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 20-60% B
trong 20 phut, sau d6 duy tri 5 phut & 100% B; tbc d6 dong: 20mL/phat. Cac phan doan
chira hop chit mong mudn duoc két hop va 1am kho bang phwong phép bay hoi ly tim dé
thu dugce hop chét theo vi du 153 dudi dang raxemat (6,7mg, 10%). ESI MS (M+H)" =
410,2. Thoi gian Iuvu pic HPLC = 1,803 phut. Dy tinh khiét = 99%. Diéu kién HPLC:
phuong phap B.
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Vi du 154

N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)xyclohexyl)butanamit (hdn hop bbn chét

t
N
H

ddng phén)

=

>

N

Hop chét trung gian 154A. Etyl 2-(1,4-dioxaspiro[4,5]decan-8-yliden)axetat

B6 sung THF (1200mL) vao binh phan (mg chia natri hydrua (46,1 g,. 1153mmol)
& nhiét d6 0°C trong diéu kién khi nito, sau d6 trietyl phosphonoaxetat (258g, 1153mmol)
dugc bd sung nhé giot vao. Hon hop phan tng duge khudy & nhiét d6 0°C trong 30 phiit,
sau d6 1,4-dioxaspiro[4,5]decan-8-on (150g, 960mmol) duoc bd sung vio va duge khudy
& nhiét d6 0°C trong 2 gid. Hon hop phan tmg dugc 1am 4m dén nhiét do phong va khudy
trong 16 gid. Hon hop phan tng dwoc dimg bing nudc (500mL) va hén hop duge cd
trong diéu kién chan khéng. Phin cén dugc chiét bing etyl axetat (3 x 1000mL). Lép hiru
co thu gom dugc dugc rira lien tiép bing nude (500mL) va nude mudi (500mL). Dich loc
duoc lam kho b?lng natri sulfat, loc, va co trong diéu kién chan khong. Hop chét thd duoc
tinh ché bing phwong phéap sic ky cot nhanh, rira giai bang 0-30% etyl axetat trong ete
diu hoa dé thu duoc hop chét trung gian 154A (diu mau vang nhat, 135g, 597mmol, hi¢u
suét = 62,1%). 'H NMR (400MHz, cloroform-d) &: 5,66 (s, 1H), 4,14 (q, J=7,2 Hz, 2H),
4,02 - 3,82 (m, 4H), 3,24 - 2,86 (m, 2H), 2,63 - 2,27 (m, 2H), 1,98 - 1,68 (m, 4H), 1,27 (t,
J=7,2 Hz, 3H).

Hop chét trung gian 154B. Etyl 2-(1,4-dioxaspiro[4,5]decan-8-yl)axetat

Hop chit trung gian 154A (13,88g, 61,3mmol) dwgc hoa tan trong EtOAc
(61,3mL) va duoc bd sung véo~ binh hydro héa Parr chira paladi cacbon (1,306g,
12,27mmol) (54% khéi luong/khéi lugng nude) 10% Pd/C trong diéu kién khi nito. Binh
phan tng duoc suc v6i khi nito, sau d6 with hydro. Sau khi nap diy binh phan tmg bang
khi hydro to 50 psi, binh phan tng duoc dit vao may lic Parr va lic. Sau 4 gid, hdn hop
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phan tng dugc loc nén qua dém CELITE® va cb trong diéu kién chan khong dé thu dugc
hop chét trung gian 154B etyl 2-(1,4-dioxaspiro[4,5]decan-8-yl)axetat (d4u khéng mau,
13,78g, 60,4mmol, hiéu sudt = 98%). Phan tich LC-MS. Tinh toén theo ly thuyét cho
C12H004 228,14, tinh toan theo thuc nghiém [M+H]" 229,1. T, = 0,83 phut (phuong
phép A). 'H NMR (400MHz, cloroform-d) 8: 4,31 - 4,08 (m, 2H), 4,00 - 3,86 (m, 4H),
2,22 (d, J~7,0 Hz, 2H), 1,91 - 1,79 (m, 1H), 1,78 - 1,70 (m, 4H), 1,63 - 1,50 (m, 2H),
1,37 - 1,14 (m, SH).

Hop chét trung gian 154C. Etyl 2-(4-oxoxyclohexyl)axetat

Hop chét trung gian 154B (67,5g, 296mmol) trong axeton (5000mL) dugc b sung
vao binh phan tmg dung tich 10L. B4 sung dung dich HC1 1M (1183mL, 1183mmol) vao
hdn hop phan tmg va hdn hop thu dugc dugc gia nhiét trong diéu kién hoi luu trong 2
gid. Hon hop phan tng dugc c6 dé loai bo axeton. Phin can dugc chiét bang etyl axetat
(3 x 1000mL). Lép hitu co thu gom duge duge rira bang nude va nuée mudi. Lép hitu co
duge lam kho bing natri sulfat va ¢b trong diéu kién chan khéng. Hop chét thd duge tinh
ché bing phwong phép sic ky cot nhanh, rira giai bing 0-20% etyl axetat trong ete dau
hoa dé thu duoc hop chét trung gian 154C (chit 1éng mau vang nhat, 40g, 217mmol, hiéu
suét = 73,4%). Phan tich GC-MS. Tinh toan theo 1y thuyét cho C;oH;603, 184,11, tinh
toan theo thuc nghiém [M+H]" 184. T, = 10,03 phut (phwong phap C).

Hop chdt trung gian 154D. Etyl 2-(4-(triflometylsulfonyloxy)xyclohex-3-

enyl)axetat

Hop chit 2,6-di-tert-butyl-4-metylpyridin (84g, 407mmol) trong diclometan
(500mL) dugc bd sung vao binh phan tmg 4 ¢6 dung tich 2L trong diéu kién khi nito.
Triflic anhydrit (55,0mL, 326mmol) dugc bd sung nho giot vao, sau d6 dung dich chira
hop chét trung gian 154C (50g, 271mmol) trong diclometan (500mL) dugc bb sung tir tir
vao. Sau khi bd sung hoan toén, hén hop phan tng duoc khudy & nhiét do phong qua
dém. Hdn hop phan tng duoc pha loing bing 1000mL diclometan va rira bing nudc va
dung dich natri carbonat, sau d6 bang nuéc. Lép. hitu co dugc 1am khd bang natri sulfat
va cb trong diéu kién chan khong. Hop chét tho dugce tinh ché bang phuong phép sic ky
cot nhanh, rira giai bing 0-10% etyl axetat trong ete diu hoa dé thu dugc hop chét trung
gian 154D (d?lu mau vang nhat, 65g, 206mmol, hi¢u suét = 76%). Phan tich GC-MS.
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Tinh toan theo ly thuyét cho Cy;H;5F305S, 316,06, tinh toan theo thuc nghiém [M+H]"
317. T, = 10,16 phut (phuong phéap C).

Hop chit trung gian 154E. Etyl 2-(4-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)xyclohex-3-enyl)axetat '

Hop chét trung gian 154D (120g, 379mmol), bis(pinacolato)diboron (106g,
417mmol), va kali axetat (112g, 1138mmol) trong 1,4-dioxan (1200mL) dugc bd sung
vao binh phan tmg 4 ¢ dung tich 2L trong diéu kién khi nito. Nito dugc suc vao hdn hop
phan Gng trong 10 phut, sau d6 phirc chit 1,1°-bis(diphenylphosphino)ferocen-paladi
diclorua diclometan (15,49g, 18,97mmol) duoc bd sung vao. Hén hgp phan tmg duoc gia
nhiét & nhiét do 80°C trong 16 gid. Hén hop phéan tmg dugc co. Phin cin duoc phan 16p
bing etyl axetat va nudc, loc qua dém CELITE®. Lép hitu co dugc phéan tach va 16p
nude duge chiét bang etyl axetat (3X). Lép hitu co thu gom dugc duge rira bang nudc,
nuée mudi, va 1am kho bang natri sulfat va cb trong diéu kién chan khong. Hop chét tho
dugce tinh ché bang phuong phap sic ky cot nhanh, rira giai bang 0-10% etyl axetat trong
ete diu hoa dé thu duoc hop chit trung gian 154E (du mau vang nhat, 56g, 190mmol,
hiéu sudt = 50,2%). Phan tich GC-MS. Tinh toan theo 1y thuyét cho C;sHBO4, 294,20,
tinh toan theo thuc nghiém [M+H]" 295,3. T, = 1,10 phut (phuong phap A). 'H NMR
(400MHz, cloroform-d) &: 6,52 (dd, J=4,1, 1,9 Hz, 1H), 4,14 (q, J=7,1 Hz, 2H), 2,62 -
1,97 (m, 6H), 1,94 - 1,68 (m, 2H), 1,33 - 1,21 (m, 16H)

Hop chét trung gian 154F. Etyl 2-(4-(6-floquinolin-4-yl)xyclohex-3-en-1-yl)axetat

Etyl 2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3-en-1-yl)axetat
(hop chét trung gian 154E) (5g, 17,00mmol) dugc hoa tan trong dioxan (28,3mL) va
nude (7,08mL). 4-clo-6-floquinolin (2,57g, 14,15mmol) duoc bd sung vao, sau do bd
sung K,COs (5,87g, 42,5mmol). Hén hop dugc suc véi khi nito trong 5 phut trude khi bd
sung Pd(Ph;P), (0,327g, 0,283mmol). Sau khi bb sung, phan tng dugc x4 va nap day tro
lai v6i N, ba l4n, sau d6 d4y kin bing mang parafin va gia nhiét dén nhiét d6 100°C trong
16 gid. Phan tmg duogc b trong diéu kién chan khong va tinh ché truc tiép bang phuong
phép sic ky cot nhanh silicagel @ thu dugc hop chét trung gian 154F (4,22g, 13,47mmol,
hiéu sudt = 95%). Phan tich LC-MS. Tinh toan theo Iy thuyét cho C;H,)FNO, 313,15,
tinh toan theo thuc nghiém [M+H]* 314,1 T, = 0,75 phit (phuong phap A).

Hop chét trung gian 154G. Etyl 2-(4-(6-floquinolin-4-yl)xyclohexyl)axetat

-188-



27075

Hop chit trung gian 154F (4,22g, 13,47mmol) dugc hoa tan trong MeOH
(67,3mL) va amoni format (4,25g, 67,3mmol) dugc bd sung vao. Binh phan tng dugc
trang bi by phén ngung tu hdi lwu va dugc xa va suc véi khi nito 3 1an. Sau do, paladi
cacbon (0,143g, 1,347mmol) (loai Degussa uét) duoc bd sung vao va phan img dugc gia
nhiét dén nhiét d6 hdi luu trong 1 gid. Phan tng dugc 1am ngudi, cb trong didu kién chan
khong, va pha loang bang DCM. Chét rin dugc loc ra va dich loc duge ¢d dé thu duge
hop chét trung gian thd 154G (4,20g, 13,32mmol, hiéu sudt = 99%) dudi dang hdn hop
chét ddng phan khong d6i quang cis va trans. Phan tich LC-MS. Tinh toan theo 1y thuyét
cho CygH»FNO, 315,16, tinh toan theo thuc nghiém [M+H] 316,2 T, = 0,76 phut
(phu'ong phap A).

Hop chét trung gian 154H. Etyl 2-(4-(6-floquinolin-4-yl)xyclohexyl)butanoat

B4 sung lithi diisopropylamit (2,0M solution trong THF) (3,17mL, 6,34mmol) vao
binh phén tng chita THF (6mL) & nhiét d6 -78°C, sau d6 bd sung nhé giot 1,3-
dimetyltetrahydropyrimidin-2(1H)-on (0,573mL, 4,76mmol) va dung dich chtra hop chét
trung gian 154G (1,0g, 3,17mmol) trong THF (10mL) & nhiét d6 -78°C. Hon hgp thu
dugc duge chuyén thanh dung dich mau nau va khudy & nhiét do -78°C trong 1 gid, sau
d6 iodoetan (0,51mL, 6,34mmol) dugc bd sung tor tir vao. Sau do, hén hop phan tng
dugc khudy & nhiét do ciia bé nude da trong 1 gidy, 1am 4m dén nhiét d6 phong qua dém.
Phéan tng dugc dimg bang cach rét vao nude va chiét bang EtOAc. Lép hitu co thu gom
dugc duoc rira bﬁng nude mubi, 1am kho b.%mg MgSO,, loc va ¢o trong diéu kién chan
khong. Phan cin dugc hoa tan trong DCM va tinh ché bing phuong phap sic ky nhanh
silicagel, rira giai bang 0-20% etyl axetat trong hexan dé thu dugc hop chét trung gian
154H (déu, 0,81g, 2,359mmol, hiéu suit = 74,4%). Phan tich LC-MS. Tinh toan theo Iy
thuyét cho C,HFNO,, 343,19, tinh toan theo thuc nghiém [M+H] 344,3. T, = 0,87-0,88
phut (phuong phép A). 'H NMR (400MHz, cloroform-d) &: 8,88 - 8,77 (m, 1H), 8,18 -
8,06 (m, 1H), 7,66 (dd, J/=10,6, 2,6 Hz, 1H), 7,47 (ddd, J=9,2, 8,0, 2,9 Hz, 1H), 7,36 (d,
J=4,6 Hz, 1H), 4,25 - 4,15 (m, 2H), 3,34 - 3,09 (m, 1H), 2,70 - 2,16 (m, 1H), 2,13 .- 1,49
(m, 13 H), 1,36 - 1,24 (m, 3H), 1,00 - 0,90 (m, 3H) |

Hop chét trung gian 1541. axit 2-(4-(6-floquinolin-4-yl)xyclohexyl)butanoic

B sung tir tir dung dich LiOH 2,0M (7,1mL, 14,2mmol) vao dung dich chtra etyl
2-(4-(6-floquinolin-4-yl)xyclohexyl)butanoat (0,81g, 2,359mmol) trong THF (4mL) va
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MeOH (7mL). Hon hop phan tmg dugce khudy & nhiét d6 phong qua dém. Vio ngay hom
sau, bd sung thém dung dich LiOH solution (7,1mL, 14,2mmol) vao hdn hgp phan tmg
va hén hop phan tng thu dugc duge gia nhiét & nhiét do 70°C trong 28 gid. Hon hop
phan tmg dugc 1am ngudi va bd sung etyl axetat vao hdn hop. Lép nuéc duge phan tach
va 16p nuée duge bd sung dung dich HCI 1N dé diéu chinh d6 pH dén 5-6. Hdn hop thu
dugc duogc pha lodng bang nude va CHCI3: 2-propanol (2:1). Lép hitu co dugce phan tach
va 1am khd bang MgSO,. Dich loc dugc cb trong diéu kién chan khéng dé thu duoc hop
chét trung gian 1541 du6i dang hdn hop chit ddng phan cis va trans (3:2) (0,64g,
2,029mmol, hiéu sudt = 86%). Phan tich LC-MS. Tinh toan theo ly thuyét cho
C19H5FNO, 315,16, tinh toan theo thuc nghiém [M+H] 316,3. T, = 0,72 phtt (phuong
phap A). TH NMR (400MHz, cloroform-d) o: 8,83 (d, /=4,4 Hz, 1H), 8,30 - 8,03 (m, 1H),
7,67 (dd, J~=10,6, 2,4 Hz, 1H), 7,48 (ddd, J=9,2, 7.9, 2,6 Hz, 1H), 7,38 (d, J/=4,6 Hz, 1H),
7,32 - 7,27 (m, 1H), 3,37 - 3,07 (m, 1H), 2,77 - 2,21 (m, 1H), 2,11 - 1,30 (m, 11H), 1,07 -
1,00 (m, 3H).

N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)xyclohexyl)butanamit

B6 sung thionyl clorua (0,21mlL, 2,85mmol) va DMF (1 giot) vao dung dich chira
hop chét trung gian 1541 (60mg, 0,190mmol). Hén hop phan tmg dugc khudy & nhiét do
phong trong 2 gid, va hdn hop duoc pha lodng bing toluen (SmL) va cd trong diéu kién
chén khéng. Phin cén dugc 1am kho trong diéu kién chan khong cao trong 1 gio. B sung
axetonitril (3mL), 4-cloanilin (36,4mg, 0,285mmol) va 4-metylmorpholin (0,13mL,
1,14mmol) vao phan cén. Hén hop phan tmg duoc khudy & nhiét d6 phong trong 0,6 gio.
Hdn hop phéan tmg dugc gia nhiét & nhiét do 70°C trong 1 gid. Bd sung thém 4-
metylmorpholin (0,13mL, 1,14mmol) vao hdn hgp phan tmg va hdn hop phéan tmg thu
dugc duoc gia nhiét & nhiét d6 70°C qua dém. HOn hop phan tmg dugc pha lodng bing
etyl axetat va nurde mudi. L6p hiru co duoc phan tach va o trong diéu kién chan khéng.
Phén cén duge hoa tan trong MeOH, loc, va tinh ché bing phuong phap HPLC diéu ché
dé thu dwoc hop chét theo vi du 154 dudi dang hdn hop bdn chit dong phan (7,1mg,
0,017mmol, hiéu sudt = 8,8%). Phan tich LC-MS. Tinh toan theo Iy thuyét cho
C,sH,6CIFN,0, 424,17, tinh toan theo thuc nghiém [M+H] 425,3. T, = 1,72 phut (phuong
phap K)."H NMR (500MHz, DMSO-d) &: 10,31 - 9,93 (m, 1H), 9,00 - 8,68 (m, 1H),
8,09 (dd, J=8.,9, 5,9 Hz, 1H), 7,97 (d, J/=9,3 Hz, 1H), 7,66 (d, J/=8,7 Hz, 3H), 7,61 - 7,42
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(m, 1H), 7,34 (d, J=8,7 Hz, 2H), 3,40 - 3,31 (m, 1H), 2,84 - 2,64 (m, 1H), 2,05 - 1,15 (m,
11H), 0,96 - 0,70 (m, 3H).

Vidu 155
(R)-N-(4-clophenyl)-4-hydroxy-2-((cis)-4-(quinolin-4-yl)xyclohexyl)butanamit

Cl

Hop chét trung gian 155A: (R)-N-(4-clophenyl)-4-oxo-2-((cis)-4-(quinolin-4-

yl)xyclohexyl)butanamit

Bb sung NalO, (1,28g, 6mmol) va 2,6-lutidin (0,32g, 3mmol)vao dung dich chira
hop chét theo vi du 224 (0,63g, 1,5mmol) trong hén hop dioxan va nuée (15mL, 3:1) dé
thu dugc hon dich dic mau trfmg. Sau do, OsO4 (5% thé tich, 0,15mL) dugc bd sung vao.
Saﬁ 2 gio, phan tng két thic nhu duge xac dinh bang phuong phap TLC. Phan tng duoc
dirng bang nué va chiét ba 1an bang EtOAc. Cac 16p hiiu co thu gom dugc duoc rira mot
l4n béng nuée mubi, sau d6 lam khod bf“ing MgSO,, loc va cb dé thu dugc hop chét trung
gian tho 155A dudi dang ddu mau nau duge str dung trong bude tiép theo ma khong can

tinh ché thém.
(R)-N-(4-clophenyl)-4-hydroxy-2-((cis)-4-(quinolin-4-yl)xyclohexyl)butanamit

B6 sung natri borohydrua (0,043g, 1,14 momol) vao dung dich chira hop chét
trung gian 155A (0,16g, 0,38mmol) trong MeOH (3,8mL). Sau 1 gid, phan ung dugc
dimg biang dung dich nuéc amoni clorua bdo hoa va chiét bing dung dich chtra 10%

MeOH trong EtOAc. Tinh ché bang sic ky nhanh silicagel dé thu duoc 2,2mg hop chét
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theo vi du 155 dudi dang chit rin mau tring. MS(ES): m/z = 443,3 [M+H]". T, = 2,72
phut (phuong phép L).

Vi du 156(a) va 156(b)

N-(4-clophenyl)-2-((cis)-4-xyano-4-(quinolin-4-yl)xyclohexyl)axetamit va N-(4-
clophenyl)-2-((trans)-4-xyano-4-(quinolin-4-yl)xyclohexyl)axetamit (hoa 14p thé twong
d6i khong dugc xac dinh va bd tri ty ¥)

Cl Cl

B6 sung etyl acrylat (2,38g, 23,8mmol) vao dung dich chta 2-(quinolin-4-
yl)axetonitril (2,0g, 11,4mmol) trong THF (30mL), sau do bd sung kali tert-butoxit (1,6g,
14,3mmol) va hdn hop dwoc khudy & nhiét dd phong. Sau 1 gid, nude (200mL) dugc b
sung vao, sau d6 gia nhiét dén nhiét 4o 85°C trong 18 gid. Sau d6, phan tng dugc lam
lanh dén nhiét d6 nhiét dd phong va chiét ba 1an bang EtOAc. Cic pha hitu co thu gom
dugc duge rira mot lan béng nuée mudi va 1am khod bing MgSOy, loc va co dé thu duoc
hop chét thé dudi dang didu mau nau. Tinh ché bang phuong phép sic ky nhanh silicagel
(0-100% EtOAc trong hexan) dé thu dugc hop chét trung gian 156A (800mg) duéi dang

chat rdn mau trang.

Hop chét trung gian 156B: etyl 2-(4-xyano-4-(quinolin-4-yl)xyclohexyliden)axetat

—/ NC EtO
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B6 sung natri tert-butoxit (0,32g, 3,36mmol) vao dung dich chira etyl 2-
(dietoxyphosphoryl)axetat (0,75g, 3,36mmol) trong THF (7mL) & nhiét do 0°C. Sau 10
phut, dung dich chtra hop chét trung gian 156A (0,80g, 3,2mmol) trong THF (3mL) dugc
bd sung vao phan ung Sau 2 gidr nita, phan tmg dugc dimg bing nudc, chiét ba 1in bing
EtOAc. Céc pha hitu co thu gom dugc duoc rira mot lan béng nuée mudi, 1am kho bing
MgSO, va loc dé thu dugc hop chit tho. Tinh ché bing phuong phép sic ky nhanh
silicagel (85% EtOAc/hexan) dé thu duoc hop chét trung gian 156B (1,0g) dudi dang

chat ran mau trang.

Hop chét trung gian 156C: etyl 2-(4-xyano-4-(quinolin-4-yl)xyclohexyl)axetat

7 N 0
N
—/ NC EtO

B4 sung Pd/C (loai Degussa, 0,10g, 10% Pd) vao dung dich chira hop chét trung
gian 156 B (1,00g, 3,13mmol) trong MeOH (31mL). Hydro dugc nap vao biang binh ciu.
Sau 16 gid & nhiét 46 phong, phan ing dugc suc véi khi argon, sau d6 loc qua CELITE®,
rira bang DCM. C6 @& thu duoc hop chit trung gian thé 156 C dudi dang hdn hop chit
ddng phan cis va cht ddng phan trans duoc str dung ma khong cin tinh ché thém.

Vi du 156(a) va 156(b): N-(4-clophenyl)-2-((cis)-4-xyano-4-(quinolin-4-
yl)xyclohexyl)axetamit va N-(4-clophenyl)-2-((trans)-4-xyano-4-(quinolin-4-
yl)xyclohexyl)axetamit (héa 14p thé trong déi khong duge xac dinh va b tri tity v)

Hop chét theo vi du 156A va 156B dugc didu ché bang phuong phiap G dé thu
duoc hén hop chira chit ddng phén cis va trans. Cac chét ndy duoc phan tach bing
phuong phap séc ky nhanh silicagel d& thu dugc hop chét theo vi du 156A va hop chat
theo vi du 156B.

Vi du 156A MS(ES): m/z=393,2 [M+H]". T, = 0,84 phut (phuong phapM).

Vi du 156B MS(ES): m/z=1393,2 [M+H]". T, = 2,77 phiit (phuong phap L).

Vidu 157

(R)-N-(4-clophenyl)-5-hydroxy-2-((cis)-4-(quinolin-4-yl)xyclohexyl)pentanamit
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Bb sung BH3;-DMS (0,189mL, 0,37mmol, dung dich 2,0M) vao dung dich chtra
hop chét theo vi du 224 (0,140g, 0,33mmol) trong THF (3,3mL) & nhiét 46 -78°C, sau d6
lam 4m dén nhiét do phong. Sau 2 gid & nhiét do phong, dung dich dugc lam lanh dén
nhiét d -78°C va NaOH 1IN (5mL) va hydro peroxit 30% (5mL) dugc bd sung vio, sau
d6 1am 4m dén nhiét do phong. Sau 5gid, phan ung dugc dung bang dung dich nudc
amoni clorua bdo hoa va chiét ba 14n biang EtOAc. Cac pha hitu co thu gom dugc duge
rira mot 14n bing nude mudi va 1am khd bing MgSO,, loc va co dé thu duge hop chét
“thé. Tinh ché bing phuong phép sic ky nhanh silicagel dé thu duge hop chit theo vi du
157 dudi dang chit rin mau tring. MS(ES): m/z = 394,2 [M+H]". T, = 0,81 phat (phuong
phapM).

Viduy 158

N-(4-clophenyl)-2-(1-metoxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chat ddng
phan khong d6i quang don, hoa 14p thé twong ddi khong duoc xic dinh)

Bb sung KHMDS (1,5mL, 0,5M trong toluen, 0,756mmol) vao dung dich chira
etyl 2-(1-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetat (0,22g, 0,69mmol), diéu ché bang
phuong phap trong vi du 30, trong DME (3mL) & nhiét d6 -78°C, sau d6 bd sung 18-
crown-6 (0,20g, 0,756mmol). Sau 30 phat, Mel (0,057mL, 0,756mmol) dugc bd sung

vao. Sau 30 phut nira, phan Gmg dugc dimg bang dung dich nuéc amoni clorua bio hoa
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va nude. Chiét ba 14n bang EtOAc, cac pha hitu co thu gom duogc dugc rira mot 1an bang
nuée mudi, 1am khd bing MgSO,, loc va ¢d dé thu dugc hop chit trung gian thd 158 A
dudi dang chit ddng phan don, héa 1ap thé khong duge xac dinh.

N-(4-clophenyl)-2-(1-metoxy-4-(quinolin-4-yl)xyclohexyl)axetamit

Hop chét theo vi du 158 dugc diéu ché tir hop chét trung gian 158A bing phuong
phap trong vi du 30 dudi dang chit ddng phan don, hoa 14p thé twong d6i khong dugc xéac
dinh. MS(ES): m/z = 379,2 [M+H]". T, = 2,29 phut (phuong phép L).

Vidu 159

N-(4-flophenyl)-2-(4-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chit ddng
phén khong d6i quang don, hoa lap thé tuong dbi khong duoc xac dinh)

F

7N
N NH

= HO o

Hop chét trung gian 159A: etyl 2-(4-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetat

N/ A\ OEt

= HO 0

B6 sung tert-butyl lithi (1,7M solution, 2,1mL, 3,51mmol) vao dung dich chira 4-
bromoquinolin (0,36g, 1,75mmol) trong THF (8mL) & nhiét d -78°C. Sau 5phut, dung
dich chtra etyl 2-(4-oxoxyclohexyl)axetat (0,294g, 1,60mmol) trong THF (2mL) dugc bd
sung vao. Sau 1 gid, NaOH IN duoc bd sung vao, sau d6 lam 4m dén nhiét d6 phong.
“Sau d6, hdn hop duge chiét ba 1in bang EtOAc va cac pha hitu co thu gom dugc dugce
rira mot 14n bang nude mubi. Sau do, cac pha hitu co duge 1am khé bang MgSO,, loc va
¢d dé thu dugc hop chét thé. Tinh ché bing phuong phap sic ky nhanh silicagel rira giai

" bang 0-100% EtOAc trong hexan dé thu dugc hop chét trung gian 159A (214mg) dudi

dang dau mau vang.

N-(4-flophenyl)-2-(4-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chét dong
phén khong d6i quang don, hoa 1ap thé twong ddi khong duge xac dinh)
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Hop chéit theo vi du 159 dugc diéu ché tir hop chét trung gian 159A va 4-floanilin
bing phuong phap G. Hop chét theo vi du 159 dugc phan lap duéi dang chit déng phan
don khi két tinh sau khi cb, héa lap thé khong duge xac dinh. MS(ES): m/z =
393,2[M+H]". T, = 2,77 phiit (phuong phap L).

Vidu 160
N-(4-clophenyl)-2-(4-hydroxy-4-(quinolin-4-yl)xyclohexyl)axetamit (chét dong
phan khéng i quang don, hoa 14p thé twong d6i khong dugc xac dinh)

Cl

7N
N NH

= HO 0
Hop chét theo vi du 160 dugc didu ché tir hop chat trung gian 159A va 4-cloanilin
bang phuong phép G. Hop chit theo vi du 160 dugc phén lap duéi dang chit déng phan
don khi két tinh sau khi c6, héa lap thé khéng dugc xac dinh. MS(ES): m/z = 431,3
[M+H]". T, = 0,85 phut (phuong phapM). |
Bang 7.

Hop chét theo vi du 161-218 dugc diéu ché bing cac phuong phap mb ta néu trén.

Dicu ché
’ l’;’iﬂi Phwong | Thoi
Vidu Cong thirc cau tao P ha & phap gian lvu | [M+H]+
phap HPLC | LC-MS
twong tw
vi du
161 24 L 2,93 411,2

-196-




162 24 2,8 3953
163 24 2,75 402,3
164 25 3,01 409,3
165 25 2,68 407,3
166 25 2,53 3913
167 26 2,54 3983
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168 25 2,67 4172
169 16 2,8 4213
170 157 2,42 4513
171 4 2,99 | 3972
173 5 2,86 381,2
174 y ™ 3773
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175 24 2,72 443,3
176 24 2,81 445,2
177 24 2,7 439,2
178 24 2,65 411,2
179 2524 3,01 4473
180 26 0,84 395,2
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181 24 08 4112
182 57 0,84 410.2
183 24 0.86 377,2
184 24 0,81 394,2
185 24 0,78 427,2
186 24 0,81 4112
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402,2

187 24 0,79

188 25 2,67 403,3
189 24 2,71 395,3
190 57 2,95 433,3
191 4 3,13 415,2
192 4 2,98 399,2
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193 3 2,94 3992
H
194 , o) NH 32 2,47 3952
HQo
\
N=
Cl
195 H / 31 2,49 3952
o— NH ’ ’
HS
A\
N=
Cl
’ OH Q
196 36 2,28 395,2
7N NH
N
= 0
CN
H 7 2
198 o NH 32 2,24 386,
H Qo
A\
N=
199 36 2,24 379.2
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200 36 L 2,15 379,2
o O
201 : 36 L 2,29 379,2
N\ e N
N v
202 36 L . »
203 36 L - .
204 36 L 23 2002
205 4 M 0.89 s
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447,1

206 0,86

207 0,85 4313

208 0,87 431,2

209 0,85 431,2

210 0,86 447,2
Cl

211 0,87 447,2
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212 24 0,88 3953
213 24 0,96 4023
214 137 2,516 5273
215 24 0,91 411,2
216 56 0,83 393,2
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Cl

217 20 M 0,84 393,2

218 20 M 0,817 393,3

Béang 8

Hop chét theo vi du 220-228 dugc didu ché bing cac phuong phap mé ta néu trén

Dicu ché
b%ng
phwong
phap
twong tw
vi du

Vi du * Cong thitc ciu tao "H NMR

1H-NMR (400MHz;
CDCI3): § 8,84 (d,J =
4,6 Hz, 1H), 8,12 (dd, J
. | = 8,5, 0,8 Hz, 1H), 8,07
(d, T=8,6 Hz, 1H), 7,70
(ddd, T=8.4,6,9, 1,4
Hz, 1H), 7,61-7,47 (m,
25 4H), 7,32 (d, J=4,6 Hz,
1H), 7,11-6,91 (m, 2H),
3,51-3,43 (m, 1H), 2,41
(td, J= 11,0, 4,2 Hz,
1H), 2,17- 2,14 (m,
1H), 1,97-1,58 (m,
10H), 1,01 (£, T =7,4
Hz, 3H).
1H NMR (400MHz;
F CDCI3): 6 8,84 (d,J =
4,6 Hz, 1H), 8,11 (dd, J
=8,5, 1,0 Hz, 1H), 8,06
y (d, J=8,2 Hz, 1H), 7,69
(ddd,7=83,6,8, 1,3
Hz, 1H), 7,59-7,50 (m,
3H), 7,25 (s, 1H), 7,22
(s, 1H), 7,08-6,98 (m,
2H), 3,30 (tt, T=11,9,

220

221
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2,7 Hz, 1H), 2,17-1,92
(m, 4H), 1,86-1,70 (m,
2H), 1,69-1,51 (m, 2H),
1,51-1,11 (m, 4H), 1,00
(t,7=173 Hz, 3H).

222

Cl

"H NMR (400MHz,
CD;0D) § 8,79 (d, J=
12,3 Hz, 1H), 8,01 (d, J

=7,4 Hz, 1H), 7,64-
7,53 (m, 4H), 7,52-7,43
(m, 1H), 7,31-7,24 (m,
2H), 3,53-3,38 (m, 1H),

2,58 (d, J=7,4 Hz,
2H), 2,52-2,44 (m, 1H),

2,03-1,70 (m, 8H).

223

"H NMR (400MHz,
CDCl3) § 8,90 (d, J =
4,6 Hz, 1H), 7,85 (d, J
= 8,7 Hz, 1H), 7,54-
7,44 (m, 3H), 7,39 (ddd,
J=10,3,7,7,1,2 Hz,
1H), 7,35 (d, J=4,5
Hz, 1H), 7,14 (s, 1H),
7,08-6,98 (m, 2H),
3,36-3,20 (m, 1H), 2,35
(d, J= 6,6 Hz, 2H),
2,16-2,01 (m, 5H),
1,75-1,59 (m, 2H),
1,45-1,28 (m, 2H).

224

25

"H-NMR (400MHz;
CDCl;): & 8,86 (d, J=
4,6 Hz, 1H), 8,25 (d, J

= 8,2 Hz, 1H), 8,08-

8,06 (m, 1H), 7,75 (s,
1H), 7,61 (t, J=7,9 Hz,
1H), 7,52-7,48 (m, 2H),

7,28-7,26 (m, 1H),
7,26-7,22 (m, 2H),
3,43-3,37 (m, 1H),
2,66-2,59 (m, 1H),
2,17-2,10 (m, 1H),
1,94-1,62 (m, 9H), 1,26
(d, J= 6,8 Hz, 4H).

225

Cl

23

'H-NMR (400MHz;
CDCL): & 8,15 (dd, J=
8,5, 0,9 Hz, 1H), 8,05
(d, J=8,1 Hz, 1H),
7,86 (s, 1H), 7,75 (ddd,
J=8,4,6,9, 1,4 Hz,
1H), 7,65 (ddd, J = 8,4,
7,0, 1,4 Hz, 1H), 7,58
(s, 1H), 7,55-7,51 (m,
2H), 7,24-7,20 (m, 2H),
3,48-3,41 (m, 1H),
2,71-2,63 (m, 1H),
2,22-2,17 (m, 1H),
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2,02-1,98 (m, 1H),
1,89-1,57 (m, 8H), 1,29
(d, J= 6,8 Hz, 3H).
'H-NMR (400MHz;
CDCls): & 8,86 (d, J=
4,6 Hz, 1H), 8,25 (d, J
Cl = 8,2 Hz, 1H), 8,08-
8,06 (m, 1H), 7,75 (s,
1H), 7,61 (t,J=7,9 Hz,
1H), 7,52-7,48 (m, 2H),
7,28-7,26 (m, 1H),
7,26-7,22 (m, 2H),
3,43-3,37 (m, 1H),
2,66-2,59 (m, 1H),
2,17-2,10 (m, 1H),
1,94-1,62 (m, 8H), 1,26
(d, J= 6,8 Hz, 3H).
'HNMR (400MHz;
CDCI3): 8,69 (d, J=
6,5 Hz, 1H), 8,17 (dd, J
=1,5, 10,5 Hz, 1H),
% 8,00 (d, J= 10,5 Hz,
1H), 7,85 (br s, 1H),
7,66 (dt, J=2,0, 8,5

H ' Hz, 1H), 7,50 (d, J =
227 O/-Ofg/ NH 27 11,5 Hz, 2H), 7,43 (dt,
H Qg J=1,0, 10,0 Hz, 1H),
N\ 7,24 (d, J= 11 Hz, 2H),
N= 6,68 (d, J=6,5 Hz,

1H), 4,83 (br s, 1H),
2,24-2,12 (m, 3H),
1,79-1,46 (m, 7H), 1,24
(d, J=8,5 Hz, 3H).
'HNMR (400MHz;
CDCI3): 8,69 (d, J= 12
Hz, 1H), 8,18 (dd, 1,5,
Cl 10,5 Hz, 1H), 8,01 (dd,
J=1,0, 10,5 Hz, 1H),
7,69-7,65 (m, 2H), 7,49
(d, J=11 Hz, 2H), 7,44
(dt,J=1,0, 10,0 Hz,
1H), 7,24 (d, J= 11,5
Hz, 2H), 6,68 (d, J =
7,0 Hz, 1H), 4,83 (brs,
1H), 2,25-2,15 (m, 3H),
1,82-1,44 (m, 7H), 1,24
(d, J=8,5 Hz, 3H).

226 23

228 27

Vidu 229 va 230

Vi du 229: N-(4-clophenyl)-2-(trans-4-(6-floquinolin-4-y1)-1- hydroxyxyclohexyl)

propanamit

Vi du 230: N-(4-clophenyl)-2-(trans-4-(6-floquinolin-4-yl1)-1-hydroxyxyclohexyl)
propanamit (hoa lap thé tuyét d6i chua biét)
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Hop chit trung gian 229A: metyl 2-(trans-4-(6-floquinolin-4-yl)-1-
hydroxyxyclohexyl) propanoat

Hop «chit trung gian 229B: metyl 2-(cis-4-(6-floquinolin-4-yl)-1-
hydroxyxyclohexyl) propanoat

B& sung tris(triphenylphoshin)rodi(I) clorua (45,6mg, 0,049mmol) vao dung dich
chita  4-(6-floquinolin-4-yl)  xyclohexanon (200mg, 0,822mmol), metyl 2-
bromopropanoat (275mg, 1,644mmol) trong CH;CN (6mL) & nhiét 4o 0°C. Phan ung
duogc khuéy & nhiét do 0°C trong 30 phut, sau d6 k&ém dietylat (dung dich 1,0M trong
heptan) (1,726mL, 1,726mmol) dugc bd sung vio. Phan tmg dugc khudy & nhiét do
phong trong 16 gid. Phan tmg duoc i)ha loang bing EtOAc va dung dich amoni clorua
bdo hoa. Lép hitu co dugc phéan tach va rira bing nuéc mudi, 1am kh6 bang MgSOy, loc
va c6 dé thu dugc hop chit tho. Hop chét thd nay dugc tinh ché bang phuong phap sic ky
ISCO 24g, tbc dd dong bing 40mL/phit, gradien: nim trong khoang tir 0% dén 100%
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EtOAc/Hexan trong 50 phut. Hop chit trung gian 229A (87mg, 0,26mmol, 32%) dugc
rira giai bing 50% EtOAc/Hexan. Hop chit trung gian 229B (122mg, 0,364mmol, 44%)
dugc rira giai bang 60% EtOAc/Hexan.

Hop chét trung gian 229A: "H NMR (400MHz, cloroform-d) § 8,83 (d, J/=4,6 Hz,
1H), 8,14 (dd, J=9,2, 5,7 Hz, 1H), 7,67 (dd, /~10,5, 2,8 Hz, 1H), 7,50 (ddd, J=9,2, 8,0,
2,8 Hz, 1H), 7,33 (d, J=4,6 Hz, 1H), 3,78 (s, 3H), 3,65 (s, 1H), 3,36 - 3,23 (m, 1H), 3,08
(q, J=7,1 Hz, 1H), 2,18 - 2,08 (m, 1H), 2,06 - 1,94 (m, 2H), 1,94 - 1,81 (m, 2H), 1,79 -
1,68 (m, 3H), 1,68 - 1,51 (m, 1H), 1,36 - 1,23 (m, 3H) LC-MS: M+H=332,2 (t=0,59
phut) (phuong phap A)

Hop chét trung gian 229B: TH NMR (400MHz, cloroform-d) § 8,84 (d, /~4,6 Hz,
1H), 8,14 (dd, J=9,2, 5,7 Hz, 1H), 7,68 (dd, J=10,6, 2,8 Hz, 1H), 7,49 (ddd, J=9,1, 8,0,
2,8 Hz, 1H), 7,39 (d, J=4,6 Hz, 1H), 3,78 (s, 3H), 3,21 - 3,04 (m, 2H), 2,56 (q, J=7,2 Hz,
1H), 2,18 - 1,97 (m, 3H), 1,93 - 1,67 (m, 5H), 1,65 (s, 2H), 1,55 - 1,41 (m, 1H), 1,36 -
1,23 (m, 3H)

Vi du 229 va 230

B6 sung nho giot iPrMgCl (2,0M trong THF) (0,415mL, 0,830mmol) vao dung
dich chira 4-cloanilin (63,5mg, 0,498mmol) trong THF (ImL) & nhiét d¢ phong. Cac bot
khi duge bdc 1én. Phan tmg duogc khudy & nhiét do phong trong 5 phut, sau d6 hop chét
trung gian 229A (55mg, 0,166mmol) trong THF (0,3mL) dugc bd sung vio. Phan tng
dugc khudy & nhiét do 70°C trong 1 gid. Phan ing dugc pha loﬁng_b?mg dung dich amoni
clorua bdo hoa va EtOAc. Lép hitu co dugc phén tich va rira bang nudce mudi, 1am kho
bing MgSO04, loc va c6 dén kho. Hop chat tho duge tinh ché bang phuong phap sic ky
ISCO, cdt 24g, tbc d6 dong bing 35mL/phut, gradien: nim trong khoang tir 0% dén
100% EtOAc/Hexan trong 30 phut. Hop chit mong muén dugc rira giai bang 80%
EtOAc/Hexan dé thu duéc N-(4-clophenyl)-2-(trans-4-(6-floquinolin-4-yl)-1-
hydroxyxyclohexyl)propanamit (58mg, 0,135mmol, hiéu suit = 81%) duéi dang chét rin
mau tring.

Raxemat duoc tinh ché bing phuong phap SFC diéu ché véi cac diéu kién sau:
- ¢Ot: Chiral OD-H 25 x 3cm ID, hat kich c& Sum; pha dong A: 70/30 CO2/MeOH; buéc
séng phat hién: 220nm; tc d6 dong: 100mL/phit. Cac phan doan (“pic-1” tr = 3,98 phit
(vi du 229) va “pic-2” tr = 4,99 phtt (vi du 230);
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Hop chét theo vi du 229: '"H NMR (400MHz, cloroform-d) & 8,83 (d, J=4,6 Hz,
1H), 8,14 (dd, J=9,2, 5,7 Hz, 1H), 7,67 (dd, /~10,5, 2,8 Hz, 1H), 7,50 (ddd, J=9,2, 8.0,
2,8 Hz, 1H), 7,33 (d, J=4,6 Hz, 1H), 3,78 (s, 3H), 3,65 (s, 1H), 3,36 - 3,23 (m, 1H), 3,08
(g, /~7,1 Hz, 1H), 2,18 - 2,08 (m, 1H), 2,06 - 1,94 (m, 2H), 1,94 - 1,81 (m, 2H), 1,79 -
1,68 (m, 3H), 1,68 - 1,51 (m, 1H), 1,36 - 1,23 (m, 3H) LC-MS: M+H=332,2 (tr=0,59
phut).

Hop chét theo vi du 230: "H NMR (400MHz, cloroform-d) 6 8,83 (d, /=4,6 Hz,
1H), 8,14 (dd, J=9,2, 5,7 Hz, 1H), 7,67 (dd, J=10,5, 2,8 Hz, 1H), 7,50 (ddd, J=9,2, 8,0,
2,8 Hz, 1H), 7,33 (d, J=4,6 Hz, 1H), 3,78 (s, 3H), 3,65 (s, 1H), 3,36 - 3,23 (m, 1H), 3,08
(q, /~7,1 Hz, 1H), 2,18 - 2,08 (m, 1H), 2,06 - 1,94 (m, 2H), 1,94 - 1,81 (m, 2H), 1,79 -
1,68 (m, 3H), 1,68 - 1,51 (m, 1H), 1,36 - 1,23 (m, 3H) LC-MS: M+H=332,2 (tr=0,59
phut) (phuong phap A).

Vidu 231 va232

Vi du 231: N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)-1-hydroxyxyclohexyl)
propanamit

Vi du 232: N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)-1-hydroxyxyclohexyl)
propanamit (hoa 1ap thé tuyét ddi chua biét)

B6 sung nhé giot iPrMgCl (2,0M trong THF) (0,400mL, 0,800mmol) vio dung
dich chira 4-cloanilin (61,2mg, 0,480mmol) trong THF (2mL) & nhiét d§ phong. Céc bot
khi duge bdc 1én. Hon hop duge khudy & nhiét 4o phong trong 5 phit, sau d6 hop chét
trung gian 229B (53mg, 0,160mmol) dugc bb sung vao. Phan tmg duqc gia nhiét & nhiét
d6 70°C trong 1 gio. Lam lanh dén nhiét d6 phong. Hn hop duogc pha lodng bing dung
dich amoni clorua bdo hoa va EtOAc. L6p hitu co dugc phén tich va ria bing nudc

mudi, 1am khé bang MgSOy,, loc va ¢d dén khé. Hop chét thd dugce tinh ché bang phuong
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phap sic ky ISCO, cot 24g, tbc d6 dong bang 35mL/phit, gradien: nim trong khoang tir
0% dén 100% EtOAc/Hexan trong 45 phut. Hop chit mong mudn duoc rira giai bing
75% EtOAc/Hexan dé thu duoc N-(4-clophenyl)-2-((1s, 4s)-4-(6-floquinolin-4-yl)-1-
hydroxyxyclohexyl) propanamit (55mg, 0,128mmol, hi¢u sudt = 80%) du6i dang chat rin
mau tring. Raxemat duoc tinh ché bang phuong phap SFC didu ché vai cac didu kién
sau: cot: Chiral OD-H 25 x 3cm ID, hat kich ¢& Spum; pha dong A: 70/30 CO,/MeOH;
budc soéng phét hién: 220nm; tbc do dong: 100mL/phut. C4c phan doan (“pic-1 tr = 4,58
phit (vi du 231) va “pic-2” tr = 5,33 phut (vi du 232);

Hop chét theo vi du 231: 'H NMR (400MHz, cloroform-d) 6 8,83 (d, J~4,5 Hz,
1H), 8,14 (dd, J=9,2, 5,7 Hz, 1H), 7,94 (s, 1H), 7,66 (dd, J=10,6, 2,8 Hz, 1H), 7,55 - 7,45
(m, 3H), 7,38 (d, /~4,6 Hz, 1H), 7,35 - 7,31 (m, 2H), 3,60 (br. s, 1H), 3,24 - 3,02 (m,
1H), 2,38 (q, J=7,1 Hz, 1H), 2,21 - 1,95 (m, 3H), 1,95 - 1,83 (m, 2H), 1,80 - 1,64 (m,
2H), 1,49 (td, J~=13,3, 4,1 Hz, 1H), 1,42 (d, J/=7,1 Hz, 3H) LC-MS: M+H=332,2 (tr=0,78
phut) (phuong phap A)

Hop chét theo vi du 232: TH NMR (400MHz, cloroform-d) & 8,83 (d, J=4,5 Hz,
1H), 8,14 (dd, J=9,2, 5,7 Hz, 1H), 7,94 (s, 1H), 7,66 (dd, J=10,6, 2,8 Hz, 1H), 7,55 - 7,45
(m, 3H), 7,38 (d, /=4,6 Hz, 1H), 7,35 - 7,31 (m, 2H), 3,60 (br. s, 1H), 3,24 - 3,02 (m,
1H), 2,38 (q, J=7,1 Hz, 1H), 2,21 - 1,95 (m, 3H), 1,95 - 1,83 (m, 2H), 1,80 - 1,64 (m,
2H), 1,49 (td, /~13,3, 4,1 Hz, 1H), 1,42 (d, /~7,1 Hz, 3H) LC-MS: M+H=332,2 (tr=0,78
phut) (phuong phap A)

Vidu 233

(+/-)-N-(4-clophenyl)-2-(trans-1-flo-4-(6-floquinolin-4-yl)xyclohexyl) propanamit
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B6 sung dietylaminoluu huynh triflorua (0,019mL, 0,141mmol) vao dung dich
chtra 229B (20mg, 0,047mmol) trong CH,Cl, (ImL) & nhi¢t 4 phong. Phan tng dugc
khudy & nhiét 6 phong trong 3 gid. Phan tmg dugc pha lodng bang nude va EtOAc. Lop
hitu co dugc phan tach va rira bing nude mubi, lam khd bang MgSO04, loc va c¢b dén kho. -
Hop chit tho dugc tinh ché bing phuong phap LC/MS didu ché véi cac diéu kién sau:
cOt: XBridge C18, 19 x 200Mm, hat kich c& 5um; pha ddng A: 5:95 axetonitril: nudc
chta 0,1% axit trifloaxetic; pha dong B: 95:5 axetonitril: nudéc chtra 0,1% axit
trifloaxetic; gradien: 25-50% B trong 25 phit, sau d6 duy tri trong 2 phut & 50% B; toc
d6 dong: 20mL/phit. Cac phan doan chira hop chit mong mudn dugc két hop va lam khd
bang phuong phap bay hoi ly tdm. Hop chét nay dugc tiép tuc tinh ché bang phuong phap
LC/MS diéu ché véi cac didu kién sau: cot: XBridge C18, 19 x 200Mm, hat kich ¢& Spum;
pha dong A: 5:95 axetonitril: nuéc éhl’ra 10mM amoni akefat; pha dong B: 95:5
axetonitril: nuéc chira 10mM amoni axetat; gradien: 50-75% B trong 25 phut, sau d6 duy
tri trong 2 phut & 75% B; tbc @6 dong: 20mL/phut. Cac phan doan chira hop chit mong
mudn dugc két hop va 1am kho biang phuong phap bay hoi ly tim dé thu dugc hop chét
theo vi du 233 (0,5mg, 1,17mmol, 2,5%) "H NMR (500MHz, DMSO-d¢) & 10,13 (s, 1H),
8,84 (d, /~4,4 Hz, 1H), 8,15 - 8,00 (m, 2H), 7,72 - 7,55 (m, 4H), 7,36 (d, J=8,7 Hz, 2H),
3,21 - 3,12 (m, 1H), 2,15 (br. s, 1H), 2,06 (br. s, 1H), 1,94 (d, J=9,0 Hz, 3H), 1,88 (br. s,
2H), 1,66 (d, /~11,4 Hz, 1H), 1,24 (d, J=6,9 Hz, 3H) LC-MS: M+H=429,0 (tr=0,82 pht)
(phuong phép A).

Vi du 234, 235, 236, 237

Vi du 234: N-(4-clophenyl)-2-(trans-4-(6-floquinolin-4-yl)-4-hydroxyxyclohexyl)
propanamit (hoéa 1ap thé tuyét dbi chura biét)

Vi du 235: N-(4-clophenyl)-2-(trans-4-(6-floquinolin-4-yl)-4- hydroxyxyclohexyl)
propanamit (héa 1ap thé tuyét ddi chua biét)
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Vi du 236: N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)-4-hydroxyxyclohexyl)
propanamit (h6a 1ap thé tuyét dbi chua biét)

Vi du 237: N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)-4-hydroxyxyclohexyl)
propanamit (h6a 1ap thé tuyét dbi chua biét) |

Hop chét trung gian 234A: etyl 2-(4-(6-floquinolin-4-yl)-4-hydroxyxyclohexyl)

propionat
O
o™
H
HO § E
P
N

B sung nho giot t-BuLi (1,7M-3,2M trong heptan) (0,849mL, 1,443mmol) vao
dung dich chtra 4-bromo-6-floquinolin (163mg, 0,72 1mmol) trong THF (S5mL) & nhiét do
-78°C. Phan tmg chuyén tir trong sudt sang mau ndu sdm. Phan ng dugce khudy & nhiét
d6 -78°C trong 3 phut, sau d6 etyl 2-(4-oxoxyclohexyl) propanoat (130mg, 0,656mmol)
trong THF (1mL) dugc bd sung nhod giot vao. Phan tng dugc khudy & nhiét do -78°C
trong 1 gid. Phan tmg dugc pha lodng bing dung dich amoni clorua bdo hoa va EtOAc.
L6p hitu co duge phén tich va rira bang nuéc mudi, 1am kho bang MgSO4, loc va cb dé
thu duogc hop chét thd. Hop chét nay dugc tinh ché bang phuong phap sic ky ISCO 40g,
tbc do dong bang 40mL/phut, gradien: nim trong khoang tir 0% dén 100% EtOAc/Hexan
trong 35 phut. Hop chit mong muén dugc rira giai bing 55% EtOAc/Hexan dé thu duge
hop chét trung gian 234A (100mg, 0,290mmol, 44%) dudi dang hén hop chét déng phan
khong dbi quang.
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Hop chit trung gian 234B: N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)-4-

N
H

hydroxyxyclohexyl)propanamit

=

HO
®
N
Bé sung nhé giot iPrMgBr (2,0M trong THF) (0,724mL, 1,448mmol) vao dung
dich chira 4-cloanilin (111mg, 0,869mmol) trong THF (2mL) & nhiét 4 phong. Cac bot
khi duge bée 1én. Phan ung dugc khudy & nhiét do phong trong 5 phat, sau d6 hop chat
trung gian 234A (100mg, 0,29mmol) trong THF (1mL) dugc bd sung vao. Phan tng
duoc khudy & nhiét @6 70°C trong 1 gid, sau d6 lam lanh dén nhiét do phong va pha
lodng bang dung dich amoni clorua bio hoa va EtOAc. Lép hitu co dugc phéan tach va
rira bang nudc mudi, lam kho bing MgSO04, loc va cb dén khé. Hop chat tho duge tinh
ché bang phuong phép séic ky ISCO, cot 24g, tc d6 dong bang 35mL/phit, gradien: nam
trong khoang tir 0% dén 100% EtOAc/Hexan trong 30 phiit. Hop chdt mong muén dugc
rira giai bang 80% EtOAc/Hexan d& thu dugc hop chit trung gian 234B (110mg,
0,258mmol, 89%) dudi dang hdn hop chit ddng phan khong ddi quang.

Hdn hop chit ddng phan khong dbi quang 234B duoc tinh ché bang phuong phép
SFC diéu ché véi cac diu kién sau: cot: Whelk-O R, R Kromasil 25 x 3cm ID, hat kich
¢ 5pum; pha dong A: 75/25 CO2/MeOH; budc séong phat hién: 220nm; téc do dong:
100mL/phut. Cac phan doan (“pic-1 tr = 9,94 phut (vi du 234) va “pic-2” tr = 11,49 phut
(vi du 236); “pic-3” tr = 13,23 phut (vi du 235) va “pic-4” tr = 14,63 phut (vi du 237);

Hop chét theo vi du 234 va 235: (mbi hop chit 5mg,0,011mmol, 4,44%) "H NMR
(400MHz, cloroform-d) & 8,86 - 8,74 (m, 1H), 8,53 (dd, J=11,7, 2,8 Hz, 1H), 8,13 (dd,
J=9.2, 5,9 Hz, 1H), 7,57 - 7,39 (m, 4H), 7,35 - 7,26 (m, 2H), 7,22 (s, 1H), 2,59 (d, J=7,3
Hz, 2H), 2,27 - 2,16 (m, 1H), 2,09 - 1,86 (m, 5H), 1,38 - 1,18 (m, 6H); LC-MS:
M+H=427,1 (tr=0,78 phut) (phuong phap A).

Hop chét theo vi du 236 va 237: (mdi hop chdt 40mg,0,093mmol, 36,2%) 'H
NMR (400MHz, cloroform-d) & 8,83 (d, J=4,6 Hz, 1H), 8,52 (dd, J=11,7, 2,8 Hz, 1H),
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8,14 (dd, J=9.3, 6,0 Hz, 1H), 7,58 - 7,53 (m, J=8,8 Hz, 2H), 7,49 (ddd, J=9.2, 7.6, 2,8
Hz, 1H), 7,42 (d, /=4,5 Hz, 1H), 7,39 - 7,30 (m, 2H), 7,20 (s, 1H), 2,38 - 2,16 (m, 3H),
2,09 - 1,91 (m, 3H), 1,88 - 1,71 (m, SH), 1,40 - 1,30 (m, 3H); LC-MS: M+H=427,1
(tr=0,78 phut) (phuong phap A).

Hop chét theo vi du 238 - 241 dugc diéu ché bing phuong phép theo vi du 58

bang cach sir dung axit va anilin twong tmg.

Thaoi gian luu
Vidu Danh phap R (phat)™ ™ | [M+H]"

phip

(R)-N-(4-clo-2-
hydroxyphenyl)-2-(cis-4-(6-
238 floquinolin-4-
yl)xyclohexyl)propanamit

0,83° 4272

(R)-N-(4-clo-3-
hydroxyphenyl)-2-(cis-4-(6-
239 floquinolin-4-
yl)xyclohexyl)propanamit

427,2
0,76

(2R)-N-((28)-
bixyclo[2,2,1]heptan-2-yl)-2-
240 (cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

395,0
2,02°

(R)-N-(2-amino-4-clophenyl)-
2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)pent-4-enamit

4523

241 0,80"

-216-




27075
Vidu 242
2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-y1)-N-(1-metylxyclohexyl)axetamit

0O

AN

=
X

=z :—Z
M

Hop chét trung gian 242A. Metyl 2-(4-metylpiperidin-4-yl)axetat

B& sung tir tir axetyl clorua (1,1mL, 15,2mmol) vao binh phan tng dugc nap véi
MeOH (7,5mL), & nhiét d6 0°C trong diéu kién khi nito. Sau khi bd sung hoan toan, hdn
hop duoc khudy & nhiét d6 0°C trong 5 phit trude khi hdn hop ddng nhét chira axit 2-(4-
metylpiperidin-4-yl) axetic, HCI (675,0mg, 3,5mmol) trong MeOH (1,5mL) dugc bd
sung tir tir nhod giot vao. Hdn hop ddng nhét thu dugc duge khudy & nhiét do 0°C trong 5
phut, sau d6 & nhiét do 60°C trong 8 gid, trudce khi cb trong diéu kién chan khéng dé thu
dugc mudi HCI ciia hop chit mong mubn duéi dang chét rin mau tring (718,0mg; hiéu
sudt = 99%) dugc st dung ma khong cin tinh ché thém. 'H NMR (400MHz, DMSO-dy)
3 9,41 -9,12 (m, 1H), 3,60 (s, 3H), 3,25 - 3,15 (m, 2H), 2,93 - 2,82 (m, 2H), 2,39 - 2,30
(m, 2H), 1,74 - 1,64 (m, 4H), 1,02 (s, 3H).

Hop chét trung gian 242B. Metyl 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-
yl)axetat

‘ B4 sung mudi HCI ctia metyl 2-(4-metylpiperidin-4-yl)axetat (hop chét trung gian
242A, 480,0mg, 2,3mmol) vao hdn hop ddng nhét chira 4-clo-6-floquinolin (350,0mg,
1,9mmol) trong NMP khan (5mL) trong binh c6 thé ddy kin, sau d6 bd sung DIPEA
(1,6mL, 9,2mmol). Binh phan Gng dugc diy kin va hén hop dugc khqu & nhiét do
120°C. Sau 26 gid, hdn hop phan tng dugce lam lanh dén nhiét d6 nhiét do phong, sau dé
phan 16p bing nuée va EtOAc. Cac 16p duge phan tach va 16p nuée duge chiét mot 1an
nita bang EtOAc. Cac 16p hitu co duge két hop, rira bang nuéc mudi, sau d6 cb trong
diéu kién chan khéng dé thu dugc hop chit tho. Tinh ché bing phwong phap sic ky Isco
dé thu dugc metyl 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-yl)axetat dudi dang dau
(565,8mg; hiéu sudt = 93%). MS (ES): m/z = 317 [M+H]". Tg = 0,66 phut (phuong phap
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A). '"H NMR (400MHz, DMSO-d¢) & 8,38 (d, J=5,4 Hz, 1H), 7,96 (dd, J/=11,7, 2,8 Hz,
1H), 7,89 - 7,84 (m, 1H), 7,55-7,49 (m, 1H), 6,54 (d, J=5.,5 Hz, 1H), 3,82 - 3,63 (m, 2H),
3,59 (s, 3H), 3,54 - 3,34 (m, 2H), 2,45 - 2,38 (m, 2H), 1,87 - 1,72 (m, 4H), 1,05 (s, 3H).

Hop chét trung gian 242C. axit 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-

yl)axetic

B4 sung nhé giot dung dich nuéec NaOH 2M (ImL, 2,0mmol) vio hén hop ddng
nhit chtta metyl 2-(1-(6-floquinolin-4-yl)-4-metylpiperidin-4-yl)axetat (321,0mg,
1,0mmol) trong MeOH (5mL), trong diéu kién khi nito. Sau d6, phan tmg dugc khudy &
nhiét d6 mai trudng trong 20 gid trwée khi xir Iy bang dung dich nuéc HC1 IN cho dén
khi 46 pH =6 chuyén sang do pH cua thiét bi cit. Sau d6, hdn hop duoc phan 16p bing
nude va EtOAc, cac 16p dugc phén tach va 16p nude duge chiét hai 1an bang EtOAc. Lép
nuée chiét duge duge dong kho dé thu duge hop chit thd dudi dang chit rdn mau tring
nhat (302,1mg, hiéu sudt = 98%) duoc sir dung ma khong cin tinh ché thém. MS (ES):
m/z = 303 [M+H]". Tg = 0,58 phut (phuong phap A). 'H NMR (400MHz, DMSO-dg) &
12,12 (br.s, 1H), 8,41 (d, J=6,1 Hz, 1H), 8,14-8,08 (m, 1H), 8,00 (dd, J=9,3, 5,7 Hz, 1H),
7,75 - 7,64 (m, 1H), 6,64 (d, J=6,2 Hz, 1H), 3,98 - 3,87 (m, 1H), 3,87 - 3,78 (m, 1H),
3,69-3,49 (m, 2H), 2,38 - 2,29 (m, 2H), 1,92 - 1,70 (m, 4H), 1,06 (s, 3H). \

2-(1-(6-floquinolin-4-y1)-4-metylpiperidin-4-yl)-N-(1-metylxyclohexyl)axetamit

Bé sung PyBOP (45,6mg, 0,09mmol) vao hdn hop chira axit 2-(1-(6-floquinolin-
4-yl)-4-metylpiperidin-4-yl)axetic (26,5mg, 0,09mmol) trong DMF khan (1mL) trong
binh c6 thé d4y kin, sau d6 bd sung DIPEA (0,06mL, 0,34mmol). Hén hop dugc khudy
trong 15 phut trude khi bd sung 1-metylxyclohexanamin, HCI (15,7mg, 0,11mmol) va
binh phan tmg dugc ddy kin. Phan tng duoc khudy & nhiét d6 méi trudong trong 21 gid,
tru6e khi pha lodng bang DMF, loc qua bd loc xi-lanh, sau d6 tinh ché bang phuong phép
HPLC/MS diéu ché @ thu duoc hop chit mong mubn (17,2mg; hidu suit = 38%). MS
(ES): m/z = 398 [M+H]". T = 1,61 phit (phuwong phép B). 'H NMR (500MHz, DMSO-
de) 6 8,38 (d, J=5,6 Hz, 1H), 8,02 (d, /=9,7 Hz, 1H), 7,90 - 7,84 (m, 1H), 7,60 (t, J=7,6
Hz, 1H), 7,19 (s, 1H), 6,57 (d, J=5,8 Hz, 1H), 3,94 - 3,64 (m, 2H), 2,16 (t, /=7,8 Hz, 2H),
2,02 - 1,92 (m, 2H), 1,88 - 1,73 (m, 2H), 1,67 (t, /<7,3 Hz, 2H), 1,47 - 1,31 (m, 5H), 1,30
- 1,10 (m, 8H), 1,04 (s, 3H).

Vidu 243
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(+)-N-(4-clophenyl)-2-(1-(6-floquinolin-4-yl)piperidin-4-yl)butanamit

Hop chét trung gian 243A. Tert-butyl 4-(1-etoxy-1-oxobutan-2-yliden)piperidin-1-

carboxylat

B6 sung trietyl 2-phosphonobutyrat (1,81g, 7,18mmol) vao. hdn dich chira NaH
(O,29g, 7,18mmbl) trong THF khaﬁ (10mL), trong diéu kién khi nito trong 5 phut. Hon
hop thu dugce duge khudy & nhiét d6 méi truong trong 20 phut, hdn hop trd nén ddng
nhét trong thoi gian niy. Bb sung nho giot hdn hop ddng nhét chira 1-Boc-4-piperidon
(1,10g, 5,52mmol) trong THF khan (2,5mL) vao dung dich nay. Sau khi khudy trong 1,5
gid, phan tng duoc dimg bing dung dich nuéc amoni clorua bdo hoa trude khi chiét ky
bang EtOAc. Céac phan doan hitu co dugc két hop, rira bing nudc mudi, 1am khb
(MgSO04), loc va cb trong didu kién chan khéng dé thu dugc tert-butyl 4-(1-etoxy-1-
oxobutan-2-yliden)piperidin-1-carboxylat dud¢i dang diu trong sudt (1,64 g; hiéu suét =
100%) dugc st dung ma khong can tinh ché thém. 'H NMR (400MHz, DMSO-dg) § 4,13
(g, J=7,1 Hz, 2H), 3,39 - 3,35 (m, 2H), 3,35 - 3,31 (m, 2H), 2,45 - 2,39 (m, 2H), 2,31 -
2,22 (m, 4H), 1,40 (s, 9H), 1,21 (t, J=7,2 Hz, 3H), 0,93 (t, J=7,5 Hz, 3H).

Hop chét trung gian 243B. Tert-butyl 4-(1-etoxy-1-oxobutan-2-yl)piperidin-1-

carboxylat

B6 sung platin (IV) oxit (0,07g, 0,31mmol) vao binh phan Gng dugc nap vdi tert-
butyl 4-(1-etoxy-1-oxobutan-2-yliden)piperidin-1-carboxylat (1,64g, 5,52mmol) va trong
diéu kién khi nito, sau d6 bd sung tir tir EtOH (5mL). Sau d6, dong nito dugc thay bang
binh cAu hydro va hdn hop dugc khudy & nhiét 4 moi trudng. Sau 15 gid, hdn hop phan
tmg dugc suc voi khi nito treée khi loc qua dém CELITE®. Dém nay dugc rira k§ bing
EtOAc trude khi cac dich loc thu gom duge duogc cb trong diéu kién chan khong dé thu
dugc tert-butyl 4-(1-etoxy-1-oxobutan-2-yl)piperidin-1-carboxylat duéi dang dau trong
sudt (1,65 g; hiéu sudt = 100%) duoc sit dung ma khong cin tinh ché thém. 'H NMR
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(400MHz, DMSO-d¢) § 4,08 (q, J=7,1 Hz, 2H), 3,98 - 3,83 (m, 2H), 2,78 - 2,52 (m, 2H),
2,13 -2,03 (m, 1H), 1,69 - 1,62 (m, 1H), 1,52 - 1,43 (m, 2H), 1,38 (s, 9H), 1,28 - 1,13 (m,
5H), 1,10 - 0,98 (m, 2H), 0,80 (t, /=7,3 Hz, 3H).

Hop chét trung gian 243C. Etyl 2-(piperidin-4-yl)butanoat

Bé sung HCI (4N trong dioxan, 10mL, 40,0mmol) vao hdn hop dbng nhit chira
tert-butyl 4-(1-etoxy-1-oxobutan-2-yl)piperidin-1-carboxylat (1,65g, 5,52mmol) trong
dioxan khan (5mL), trong diéu kién khi nito. Hon hop duoc khudy & nhiét d6 méi trudng
trong 2 gid trude khi co trong diéu kién chan khong dé loai bod cac chét dé bay hoi. Dau
thu duge dugce xtt Iy voi dung dich nudce natri bicarbonat bao hoa cho dén khi do pH=15,
sau d6 voi dung dich nuéec NaOH IN cho dén khi do pH = 8, trudc khi hdn hop duge
chiét ky bing EtOAc. Cac 16p duge phén tach va 16p nudc duge dong khd dé thu dugc
hop chit mong mudn dué6i dang chét rin mau vang nhat (1,20g; hi¢u sudt = 92%) dugc
sir dung trong budc tiép theo ma khong can tinh ché thém. MS (ES): m/z = 200 [M+H]".
Tg = 0,57 phit (phuong phap A). 'H NMR (500MHz, DMSO-dg) 8 4,07 (q, /=7,2 Hz,
2H), 3,01 - 2,78 (m, 2H), 2,48 - 2,29 (m, 3H), 2,07 - 1,98 (m, 1H), 1,60 - 1,35 (m, 5H),
1,18 (t, J=7,1 Hz, 3H), 1,11 - 0,88 (m, 2H), 0,80 (t, J=7,4 Hz, 3H).

Hop chét trung gian 243D. Etyl 2-(1-(6-floquinolin-4-yl)piperidin-4-yl)butanoat

B sung etyl 2-(piperidin-4-yl)butanoat (hop chét trung gian 243C, 544,0mg,
2,31mmol) vao hdn hop ddng nhét chira 4-clo-6-floquinolin (365,0mg, 2,01mmol) trong
NMP khan (5mL) trong binh c6 thé day kin, sau do bd sung DIPEA (1,6mL, 9,16mmol).
Binh phan tng dugc ddy kin va hdn hop duoc khudy & nhiét d6 120°C trong 3 gidr trudce
khi dé ngudi dén nhiét d6 phong. Sau khi khudy 7 ngay, hén hop dugc gia nhiét & nhiét
d6 120°C trong 3 ngay, sau d6 dé ngudi dén nhiét do phong, truéc khi phan 16p bang
nuée va EtOAc. Céc 16p duge phén tach va 16p nuée duge chiét mot lin nita bing
EtOAc. Dich' chiét hitu co nay duoc két hop véi 16p hitu co ban dau va ria béng nudc,
sau d6 ¢ trong didu kién chan khong dé thu duoc phan cin mau nau sdm. Tinh ché bang
phuong phap sic ky Isco @& thu dugc etyl 2-(1-(6-floquinolin-4-yl)piperidin-4-
yl)butanoat du6i dang diu mau vang (76,1mg; hiéu sudt = 11%). MS (ES): m/z = 345
[M+H]". Tg = 0,77 phut (phuong phap A). 'H NMR (400MHz, cloroform-d) & 8,68 (d,
J=5,0 Hz, 1H), 8,06 - 8,03 (m, 1H), 7,59-7,55 (m, 1H), 7,43-7,38 (m, 1H), 6,84 (d, J=4,9
Hz, 1H), 4,21 (q, J=7,1 Hz, 2H), 3,62 - 3,52 (m, 2H), 2,84 - 2,71 (m, 2H), 2,29 - 2,20 (m,
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1H), 2,01 - 1,93 (m, 1H), 1,82 - 1,60 (m, 6H), 1,31 (t, J=7,2 Hz, 3H), 0,94 (t, J=7,4 Hz,
3H).

Hop chét trung gian 243E. axit 2-(1-(6-floquinolin-4-yl)piperidin-4-yl)butanoic

Bb sung NaOH (dung dich nuéc 2M, 0,2mL, 0,40mmol) vao hdn hop déng nhét
chira etyl 2-(1-(6-floquinolin-4-yl)piperidin-4-yl)butanoat (76,1mg, 0,22mmol) trong
EtOH (4mL), trong diéu kién khi nito. H5n hop dugc khudy & nhiét 46 méi truong trong
21 gio trude khi NaOH (dung dich nude 2M, 0,2mL, 0,40mmol) dugc bd sung vao va
tiép tuc khudy. Sau 22 gid, NaOH (dung dich nuéc 2M, 0,2mL, 0,40mmol) dugc bd sung
vao va phan tmg dugc lam 4m dn 40°C. Phan tmg dugc khudy trong 4 ngay truéc khi
NaOH (dung dich nuée 2M, 0,2mL, 0,40mmol) duge ) sung vao va tiép tuc khqu trong
21 gio. Sau khi 1am ngudi dén nhiét do phong, phan ting dugc dimg va HCl 4N trong
dioxan (cho dén khi d6 pH cua dich cét thir nghiém = 5-6), khudy trong 5 phut & nhiét do
phong, sau do co trong diéu kién chan khong dé thu duge hop chét tho dudi dang chét rin
mau vang nhat dugc st dung trong budc tiép theo ma khong can tinh ché thém. MS (ES):
m/z =317 [M+H]". Tg = 0,63 phut (phuong phép A).

(#)-N-(4-clophenyl)-2-(1-(6-floquinolin-4-yl)piperidin-4-yl)-butanamit

B& sung DIPEA (0,1mL, 0,57mmol) vao hdn hop chira axit 2-(1-(6-floquinolin-4-
yl)piperidin-4-yl)butanoic (35,0mg, 0,1 1mmol) va 4-cloanilin (17,0mg, 0,13mmol) trong
DMF khan, trong diéu kién khi nito, sau d6 bd sung PyBOP (57,6mg, 0,11mmol). Hbén
hop thu duoc dugc khudy & nhiét dd méi truong trong 98 gio trude khi pha lodng bang
DMF, loc qua bd loc xi-lanh, sau d6 tinh ché bing phuong phap HPLC/MS didu ché dé
thu dwgc hop chit mong mudn (2,5mg; hidu sudt = 3%). MS (ES): m/z = 426 [M+H]". Ty
= 2,22 phiit (phuong phép B). 'H NMR (500MHz, DMSO-dg) 8 10,15 (s, 1H), 8,64 (d,
J=4,9 Hz, 1H), 8,00 (dd, J=9,0, 5,7 Hz, 1H), 7,67 (d, J=8,7 Hz, 2H), 7,64 - 7,51 (m, 2H),
7,35 (d, /=8,7 Hz, 2H), 7,07 - 6,96 (m, J=4,9 Hz, 1H), 3,52 - 3,43 (m, 1H), 2,84 - 2,66
(m, 2H), 2,55 - 2,53 (m, 1H), 2,27 - 2,18 (m, 1H), 2,02 - 1,92 (m, J=11,9 Hz, 1H), 1,78 -
1,43 (m, 6H), 0,86 (t, /=7,2 Hz, 3H).

Vidu 244

(£)-N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)pentanamit
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Hop chét trung gian 244 A. Tert-butyl 4-(6-floquinolin-4-yl)piperazin-1-carboxylat

BS sung 1-Boc-piperazin (750,0mg, 4,0mmol) vao hdn hop chita 4-clo-6-
floquinolin (500,0mg, 2,8mmol) trong NMP khan (5SmL) trong binh c6 thé day kin duoc,
sau d6 bd sung DIPEA (2,0mL, 11,5mmol). Binh phan tng nay dugc day nip va hén hop
dugc khudy & nhiét @6 120°C trong 15,5 gid. Hon hop phan tmg dugc 1am lanh dén nhiét
do nhiét dd phong trude khi phan 16p bing nude va Et,0. Cac 16p duge phan tach va 16p
nude duge chiét hai 14n nita bang Et,0. Céc dich chiét hiru co ndy dugc két hop véi 16p
hitu co ban dau va ria b%lng nude mudi, 1am khod (NaySO,), loc va c6 trong diéu kién
chan khong dé thu duoc hop chét tho. Tinh ché biang phuong phép sic ky Isco dé thu
duge tert-butyl 4-(6-floquinolin-4-yl)piperazin-1-carboxylat duéi dang diu (719,3mg;
hiéu sudt = 77%). MS (ES): m/z = 332 [M+H]". T = 0,70 phut (phuwong phap A). 'H
NMR (400MHz, DMSO-d¢) 8 8,70 (d, /~=4,9 Hz, 1H), 8,09 - 8,00 (m, 1H), 7,77-7,67 (m,
1H), 7,67 - 7,62 (m, 1H), 7,07 (d, J=4,9 Hz, 1H), 3,67 - 3,57 (m, 4H), 3,15 - 3,06 (m,
4H), 1,44 (s, 9H).

Hop chét trung gian 244B. 6-flo-4-(piperazin-1-yl)quinolin

B& sung HCI 4M trong dioxan (10mL, 40,0mmol) vao hdn hop ddng nhét chia
tert-butyl 4-(6-floquinolin-4-yl)piperazin-1-carboxylat (600,0mg, 1,8mmol) trong dioxan
(4mL), trong diéu kién khi nito. Hén hop thu duoc dugc khudy & nhiét do moi truong
trong 2,5 gid, két tia xut hién trong thoi gian nay. Hon hop khéng ddng nhit nay dugc
cd dén thé tich bang khoang 1/2 thé tich ban dau va loc trong diéu kién chan khong dé thu
dugc mudi HCI cta hop chit mong mudn duédi dang chét rin mau tring nhat (490,0mg;
hiéu suit = 100%) dugc st dung ma khong cin tinh ché thém. MS (ES): m/z = 232
[M+H]". T = 0,38 phit (phuong phéap A).

H(,rpA chit trung gian 244C. (¥)-Etyl 2-(4-(6-floquinolin-4-yl)piperazin-1-
yl)pentanoat
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B sung K,CO; (288,0mg, 2,08mmol) vao hdn hop khong ddng nhit chira mudi
HCl cia 6-flo-4-(piperazin-1-yl)quinolin (hgp chédt trung gian 244B, 200,0mg,
0,75mmol) trong DMF khan (5mL) trong binh phén tng c6 thé ddy kin, sau d6 bd sung
etyl 2-bromovalerat (234,0mg, 1,12mmol). Sau d6, binh phéan g dugc ddy kin va hdn
hop dugc khudy & nhiét d6 60°C. Sau 16 gid, phan tng dugc 1am lanh dén nhiét do nhiét
d6 phong, sau d6 phan 16p bing nudc va EtOAc. Céac 16p duoc phén tach va 16p nude
duogc chiét mot 14n nira bang EtOAc. Cac 16p hitu co duoc két hop, rira bang nude mudi,
1am kho (natri sulfat khan), loc va co trong diéu kién chan khong dé thu dugc hop chét
mong mudn dudi dang diu mau vang dugc st dung trong budce tiép theo ma khong can

tinh ché thém. MS (ES): m/z =360 [M+H]". Tg = 0,62 phtit (phurong phip A).

Hop chdt trung gian 244D. axit (&)-2-(4-(6-floquinolin-4-yl)piperazin-1-

yl)pentanoic

Bb sung nho giot dung dich nuéc NaOH 2M (0,8mL, 1,6mmol) vao hdn hop déng
nhit chira etyl 2-(4-(6-floquinolin-4-yl)piperazin-1-yl)propanoat (hop chit trung gian
244C, 0,75mmol) trong MeOH (4mL), trong diéu kién khi nito. Hon hop thu duge dugc
khqu & nhiét d0 modi trudong trong 64 gid trude khi dung dich nudec NaOH 2M (0,8mL,
1,6mmol) duoc bd sung vao. Sau 6 gid khudy, dung dich nuéc NaOH 2M (0,8mL,
1,6mmol) dugc bd sung vao va tiép tuc khudy. Sau 115 gid, phan tng duoc xir Iy véi HCI
(4N trong dioxan) cho dén khi do pH cua dich cét thir nghiém bang 5. Sau d6, hdn hop
dugc phan 16p bang nudce va EtOAc. Cac 16p dugc phén tach va 16p nudc duge dong khod
dé thu dugc chit rin mau vang nhat. Tinh ché bang phuong phap HPLC diéu ché pha déo
(YMC-ODS 5p 250 x 30 column. Piéu kién: téc d6 dong bang 30mL/phut; gradien 30-
100%B trong 40 phut (dung moéi A = 95:5 H20/MeCN chtra 0,05%TFA. Dung méi B =
5:95 H,O/MeCN chira 0,05%TFA) dé thu duoc mudi TFA cua axit 2-(4-(6-floquinolin-4-
yl)piperazin-1-yl)pentanoic dudi dang chit rin mau vang nhat (160,0mg; hiéu suit =
58%). MS (ES): m/z = 332 [M+H]". Tx = 0,46 phut (phwong phip A). 'H NMR
(400MHz, DMSO-d¢) 6 8,77 (d, J=6,4 Hz, 1H), 8,10 (dd, J=10,1, 5,2 Hz, IH), 7,93 -
7,86 (m, 2H), 7,28 (d, J=6,5 Hz, 1H), 3,84 - 3,73 (m, 4H), 3,72 - 3,51 (m, 1H), 3,38 -
2,99 (m, 4H), 1,86 - 1,68 (m, 2H), 1,46 - 1,33 (m, 2H), 0,94 (t, J/=7,3 Hz, 3H).

(£)-N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)pentanamit
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Bé sung PyBOP (50,3mg, 0,10mmol) vao hdn hop chira mudi cla axit (£)-2-(4-(6-
floquinolin-4-yl)piperazin-1-yl)pentanoic (hop chét trung gian 244D, 32,0mg, 0,10mmol)
trong DMF khan (1,5mL) trong binh c6 thé ddy kin, sau d6 bd sung DIPEA (0,06mL,
0,34mmol). Hdn hop thu duge duoc khudy & nhiét d6 mdi trudng trong 10 phit truée khi
4-cloanilin (14,8mg, 0,12mmol) dugc bd sung vao. Binh phéan tng dugc day kin va phan
tmg duoc khudy & nhiét 46 méi trudng trong 63 gid, trudce khi pha lodng biang DMF, loc
qua bd loc xi-lanh, sau d6 tinh ché bing phuong phap HPLC/MS diéu ché dé thu dugc
hop chit mong mudn duéi dang raxemat (15,9mg; hiéu sudt = 37%). MS (ES): m/z = 441
[M+H]". Tg = 2,24 phat (phwong phép B). 'H NMR (500MHz, DMSO-dg) & 10,15 (s,
1H), 8,66 (d, /=4,8 Hz, 1H), 8,08 - 7,95 (m, 1H), 7,68 (d, J=8,7 Hz, 2H), 7,64 - 7,53 (m,
2H), 7,37 (d, J=8,7 Hz, 2H), 7,02 (d, /~4,8 Hz, 1H), 3,57 - 3,43 (m, 1H), 3,35 - 3,08 (m,
4H), 2,94 - 2,78 (m, 4H), 1,81 - 1,58 (m, 2H), 1,40 - 1,24 (m, 2H), 0,92 (t, J=7,3 Hz, 3H).

Vi du 245

N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)pentanamit (chit dong
phén déi anh 1, hoa l4p thé tuyét dbi khong dugc xac dinh)

va vi du 246

N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)pentanamit (chit dong
phén d6i anh 2, hoa 14p thé tuyét d6i khong dugc xac dinh)
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Hén hop raxemic theo vi du 244 (15,9mg) dugc tinh ché bing phuong phap SFC
phan tich dong phan quang hoc (82/18 CO,/MeOH chira 0,1% DEA; pha dong, cot
Chiral OJ 25 X 3cm, Spm, tdc d6 dong bing 85ml/phut; bude séng phat hién = 220nm).
Co céac phan doan thich hop (rra gidi sém hon) dé thu dugc hop chit theo vi du 245
(6,7mg) dugc xac dinh 1a N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-
yl)pentanamit (chit ddng phan d6i anh 1). MS (ES): m/z = 441 [M+H]". T, = 2,21 phut
(phwong phap B). 'H NMR (500MHz, DMSO-dg): raxemat dong phan d6i anh NMR. Co
cac phan doan rira giai 14u hon dé thu dugc hop chét theo vi du 246 (6,8mg) dugc xac
dinh 1a N-(4-clophenyl)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)pentanamit (chit dong
phan d6i anh 2). MS (ES): m/z = 441 [M+H]". T, = 2,21 phut (phuong phap B). 'H NMR

(500MHz, DMSO-dg): raxemat dong phan d6i anh NMR.

Vidu 247

(£)-2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-N-(1-metylxyclohexyl)pentanamit
0
\/\)‘\N/%
el
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Hop chit theo vi du 247 (17,5mg; hiéu sudt = 42%) duoc didu ché theo phuong
phap tuong tu dé diéu ché hop chét theo vi du 244 chi khic 13 1-metylxyclohexanamin,
HCl1 (17,3mg, 0,12mmol) dugc st dung thay cho 4-cloanilin. MS (ES): m/z = 427
[M+H]". T, = 2,23 phut (phwong phap B). 'H NMR (500MHz, DMSO-dg) 5 8,64 (d,
J=4,8 Hz, 1H), 8,01 (dd, J=9,0, 5,7 Hz, 1H), 7,68 - 7,52 (m, 2H), 7,35 - 7,23 (m, 1H),
7,03 (d, J~4,9 Hz, 1H), 3,19 - 3,09 (m, 4H), 2,90 - 2,77 (m, 3H), 2,56 - 2,51 (m, 2H),
2,11 -2,00 (m, 2H), 1,70 - 1,58 (m, 1H), 1,53 - 1,35 (m, 6H), 1,30 - 1,19 (m, 8H), 0,88 (t,
J=1,2 Hz, 3H).

Vi du 248

2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-N-(1-metylxyclohexyl)pentanamit (chét
dong phan déi anh 1, hoa 14p thé tuyét doi khong dugc xéac dinh)
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va vi du 249

2-(4-(6-floquinolin-4-yl)piperazin-1-y1)-N-(1-metylxyclohexyl)pentanamit ~ (chét
ddng phan ddi anh 2, hoa 1ap thé tuyét dbi khong duoc xac dinh)

(]
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Hdn hop raxemic theo vi du 247 (16,7mg) dugc tinh ché bing phuong phap SFC
phan tich ddng phan quang hoc (80/20 CO,/MeOH chira 0,1% DEA; pha dong, cot
Chiral AD 25 X 3cm, 5pm, téc dd dong bang 85mL/phit; budc séng phat hién = 220nm).
C6 cac phan doan thich hop (rira giai sém hon) dé thu duoc hop chét theo vi du 248
(7,4mg) dugc xac dinh 1a  2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-N-(1-
metylxyclohexyl)pentanamit (chit ddng phan dbi anh 1). MS (ES): m/z = 427 [M+H]". T;
= 2,28 phiit (phuong phép B). '"H NMR (500MHz, DMSO-dg): raxemat déng phan dbi
anh NMR. C6 céc phin doan rtra giai 1au hon dé thu duoc hop chét theo vi du 249
(6,5mg) dugc xac dinh 1la  2-(4-(6-floquinolin-4-yl)piperazin-1-yl)-N-(1-
metylxyclohexyl)pentanamit (chit ddng phan dbi anh 2). MS (ES): m/z = 427 [M+H]". T,
= 2,28 phut (phuong phap B). 'H NMR (500MHz, DMSO-dg): raxemat déng phan ddi
anh NMR.

Vidu 250

(+/-)-cis  va trans-N-(4-clophenyl)-2-(4-(3-metyl-3H-imidazo[4,5-b]pyridin-7-
yl)xyclohexyl)propanamit
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Bb sung xeri carbonat (0,534g, 1,639mmol) va iodometan (0,054mL, 0,860mmol)
vao dung dich chta 7-clo-3H-imidazo[4,5-b]pyridin, mudi cla axit formic (0,2g,
0,820mmol) trong DMSO (4,10mL). Phan ting dugc khudy & nhiét d6 phong trong 28
gid, sau d6 ding bang H,0 va chiét bang EtOAc (5X). C4c 16p hitu co dugc két hop, 1am
kho béng Na,SOy,, loc, va cd dé thu duge chét long mau cam dugce tiép tuc 1am kho trong
diéu kién chan khong cao qua dém. Phan tich TLC va LC-MS cho thiy hop chit mong
mudn/SM & ty 18 khoang 1:1. Hop chét thé dugc hoa tan trong lugng t6i thidu cta
CH,Cl, va chay séc ky. Tinh ché hop chét tho bing phwong phap sic ky silicagel sir dung
thiét bi ISCO (cot 40g, tbc d6 dong bang 40mL/phut, 0-20% MeOH trong CH,Cl, trong
24 phat, t, = 17 phut) dé thu dﬁqc hop chét mong mubn (0,0729¢g, 0,344mmol, hi¢u sut
= 42,0%) du6i dang chit rdn mau tring va hdn hop chét dong phan & ty 1€ 2,8:1. ESI MS
(M+H)+ = 212,0. Thoi gian luu pic HPLC = 0,55 phuat. Didu kién HPLC: Phuong phap
A.

Hop chit trung gian 250B. Etyl 2-(4-(3-metyl-3H-imidazo[4,5-b]pyridin-7-
yl)xyclohex-3-en-1-yl)propanoat
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Hdn hop chira hop chét trung gian 250A (0,0729g, 0,43 5mmol), etyl 2-(4-(4,4.5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)xyclohex-3-en-1-yl)propanoat (0,138g, 0,448mmol),
Na,COs (0,184g, 1,740mmol), va Pd(Ph;P), (0,025g, 0,022mmol) trong dioxan (3,5mL)
va nude (0,5mL) duoc gia nhiét & nhiét do 100°C qua dém. Phin ng dugc diung bang
nude va pha loang bang EtOAc. Céc 16p dugc phan tach. Pha nudc duoc chiét bang
EtOAc (3X). Céc 16p hitu co dugc thu gom, lam khd bing Na,SOy, loc, va c6 dé thu
du'i_rc phén cin mau nau. Tinh ché hop chit thd biang phuong phép sic ky silicagel st
dung thiét bi ISCO (cot 40g, toc d6 dong bing 40mL/phit, 0-20% MeOH trong CH,Cl,
trong 25 phat, t. = 12, 16 phut) dé thu dugc hop chit mong mudn (79mg, 0,253mmol,
hiéu sudt = 58%) du6i dang phan cin khong mau va chit ddng phéan vi tri (21mg,
0,067mmol, hiéu sudt = 15,41%) duéi dang phén cin khéng mau. ESI MS (M+H)+ =
314,3. Thoi gian luu pic HPLC = 0,75 phut. Piéu kién HPLC: Phuong phap A.

Hop chit trung gian 250C. etyl 2-(4-(3-metyl-3H-imidazo[4,5-b]pyridin-7-
yl)xyclohexyl) propanoat

B6 sung amoni format (0,080g, 1,264mmol) vao dung dich chira Hop chét trung
gian 250B (0,0792g, 0,253mmol) trong MeOH (1,264mL), sau d6 bd sung Pd/C (7,26mg,
0,068mmol). Phan tng dugc gia nhiét & nhiét 46 70°C trong 1 gio. Phan Gng dugc loc
qua dém CELITE® va banh loc rira bing CH,Cl,. Dich loc duge cd. Hop chat thd dugc
hoa tan trong EtOAc va rua bang dung dich nudc natri bicarbonat bdo hoa (2X). Pha hitu
co duge lam kho béng Na,S0Oy, loc, va co dé thu duoc hop chét mong mudn (59,7mg,
0,180mmol, hidu suit = 71%) dudi dang phan cin mau xanh 14 cay. ESI MS (M+H)+ =
316,2. Thoi gian luu pic HPLC = 0,72 phut. Diéu kién HPLC: Phuong phép A.

(+/-)-cis va  trans-N-(4-clophenyl)-2-(4-(3-metyl-3H-imidazo[4,5-b]pyridin-7-
yl)xyclohexyl)propanamit
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B6 sung dung dich chira isopropylmagie clorua (0,379mL, 0,757mmol) vao dung
dich chtra 4-cloanilin (0,097g, 0,757mmol) trong THF (0,4mL) & nhiét do 0°C. Dung
dich thu dugc dugc 1am 4m dén nhiét 46 phong va khudy trong 5 phit, sau d6 hop chat
trung gian 250C (0,0597g, 0,189mmol) trong THF (0,6mL) dugc b6 sung nhé giot vao.
Phén tng dugc gia nhiét & nhiét dd 70°C trong 2,5 gid, sau d6 dé ngudi dén nhiét do
phong. Phan tmg dugc dimg bing dung dich nudc amoni clorua bio hda va pha lodng
bang EtOAc. Céc 16p dugc phén tach. Pha nuée duge chiét bang EtOAc (3X). Cac pha
hiru co thu gom dugc duge 1am kho b%mg Na,S0,, loc, va cb dé thu dugc phE‘in can. Hop
chét tho dugc tinh ché bing phuong phap LC/MS diéu ché véi cac didu kién sau: cot:
XBridge C18, 19 x 200Mm, hat kich ¢& S5um; pha dong A: 5:95 axetonitril: nudc chira
10mM amoni axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat;
gradien: 30-70% B trong 20 phut, sau d6 duy tri 5 phut ¢ 100% B; tbc @6 dong:
20mL/phut. Cac phan doan chira hop chit mong muén dugc két hop va lam khd bang
phuong phép bay hoi ly tim dé thu duoc hop chit mong muén duéi dang hdn hgp bdn
chét ddng phan (26,6mg, 35%). ESI MS (M+H)+ = 397,3. Thoi gian luu pic HPLC =
1,775 phit va 1,793 phit. Do tinh khiét = 99%. Piéu kién HPLC: Phuong phap B.

Vidu 251

N-(4-clophenyl)-2-(4-(3-metyl-3H-imidazo[4,5-b]pyridin-7-
yl)xyclohexyl)propanamit, hoa 1ap thé tuyét dbi va hoa 1ap thé tuong d6i khéng dugc xac
dinh

Hdn hop raxemic va ddng phan khong dbi quang theo vi du 250 (khoang 25,4mg)
dugc phéan giai. Hdn hop ddng phan nay dugc tinh ché bang phuong phap SFC diéu ché
vGi cac diéu kién sau: Cot: Chiral OZ-H, 25 x 3cm ID, hat kich ¢ 5 um; pha dong A:
82/18 CO,/MeOH chuta 0,1% DEA; budc séng phat hién: 220nm; tdc do dong:
100mL/phut. Cac phan doan (“pic-1” t. = 11,910 phut, “pic-2” t, = 15,648 phut, “pic-3 t;
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= 16,927 phut, “pic-4” t, = 19,403; diéu kién phan tich: cft: Chiral OZ-H, 250 x 4,6mm
ID, hat kich ¢& Spm; pha dong A: 80/20 CO,/MeOH chtra 0,1% DEA; tbc do dong:
2,0mL/phut) dugce thu nhén trong MeOH chira 0,1% DEA. D6 tinh khiét dong phan
khong d6i quang ctia mdi phan doan duge xac dinh 13 16n hon 99% dua trén Aséc ky db
SFC diéu ché. Mbi chit ddng phan khong déi_ quang hoic chit dong phan d6i anh dugc
tiép tuc tinh ché bang phuong phap LC/MS diéu ché:

Hop chét theo vi du 250a, chit ddng phan rira giai thir nhit: hop chét thd dugc tinh
ché biang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge C18, 19 x
200Mm, hat kich c& Sum; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni axetat;
pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 30-70% B trong
20 phut, sau d6 duy tri 5 phut & 100% B; tbc d6 dong: 20mL/phut. Cac phan doan chira
hop chit mong mudn duge két hop va 1am kho bang phuong phép bay hoi ly tim. Hop
chit nay dugc tiép tuc tinh ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau:
cdt: XBridge C18, 19 x 200Mm, hat kich c¢& Spum; pha dong A: 5:95 axetonitril: nudc
chira 10mM amoni axetat; pha dong B: 95:5 axetonitril: nudc chira 10mM amoni axetat;
gradien: 35-60% B trong 25 phut, sau dé duy tri trong 2 phut & 60% B; tc dd dong:
20mL/phit. Cac phan doan chitra hop chit mong muén duoc két hop va lam kho bing
phuong phap bay hoi ly tim dé thu duoc chét déng phan 1 (3,1mg, 4%). ESI MS
(M+H)+ = 397,3. Thoi gian luu pic HPLC = 1,840 phut. D6 tinh khiét = 95%. Piéu kién
HPLC: Phuong phéap B. Héa lap thé tuyét d6i khong duoc xac dinh.

Hop chét theo vi du 250b, chit ddng phén rira giai thir hai: hop chét thd dugc tinh
ché bang phuong phap LC/MS diéu ché véi cac didu kién sau: Cot: XBridge C18, 19 x
200Mm, hat kich ¢& 5um; pha dong A: 5:95 axetonitril: nugc chira 10mM amoni axetat;
pha dong B: 95:5 axetonitril: nugc chita 10mM amoni axetat; gradien: 30-70% B trong
20 phut, sau d6 duy tri 5 phit & 100% B; tbc d6 dong: 20mL/phit. Cac phan doan chira
hop chét mong mubn dugc két hop va 1am khé bing phuong phép bay hoi ly tim dé thu
duoc chét déng phan 2 (3,0mg, 4%). ESI MS (M+H)+ = 397,3. Thi gian lru pic HPLC
= 1,804 phut. Do tinh khit = 93%. Diéu kién HPLC: Phuong phap B. Héa lap thé tuyét
d6i khéng dugc xéc dinh.

Hop chét theo vi du 250c, chit ddng phén rira giai thir ba: hop chit thé dugc tinh
ché bang phuong phap LC/MS diéu ché véi cac diéu kién sau: cot: XBridge C18, 19 x
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200Mm, hat kich ¢& Sum; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni axetat;
pha dong B: 95:5 axetonitril: nuéc chira 10mM amoni axetat; gradien: 30-70% B trong
20 phut, sau d6 duy tri 5 phit & 100% B; téc d6 dong: 20mL/phit. C4c phan doan chita
hop chit mong mudn dugc két hop va lam khé bang phuong phép bay hoi ly tam dé thu
duoc chit ddng phan 3 (3,2mg, 4%). ESI MS (M+H)+ = 397,3. Thoi gian luu pic HPLC
= 1,806 phut. Do tinh khiét = 96%. Didu kién HPLC: Phuong phap B. Héa lap thé tuyét
d6i khong duge x4c dinh. |

Hop chét theo vi du 250d, chit ddng phan rira gii thir tw: hgp chét thd dugc tinh
ché bang phuong phap LC/MS diéu ché véi cac didu kién sau: Cot: XBridge C18, 19 x
200Mm, hat kich c& Spum; pha dong A: 5:95 axetonitril: nuéc chira 10mM amoni axetat;
pha dong B: 95:5 axetonitril: nugc chira 10mM amoni axetat; gradien: 30-70% B trong
20 phut, sau d6 duy tri 5 phut & 100% B; téc d6 dong: 20mL/phit. Cac phan doan chita
hop chét mong mudn dugc két hop va lam khé bing phuong phap bay hoi 1y tam dé thu
duogc chit ddng phan 4 (3,0mg, 4%). ESI MS (M+H)+ = 397,2. Thoi gian luu pic HPLC
= 1,841 phut. D6 tinh khiét = 94%. Didu kién HPLC: Phuong phép B. Héa lap thé tuyét
d6i khong duoc xac dinh.

Vi du thir nghiém sinh hoc
Vi du 251

Danh gia hoat tinh ¢ ché indolamin 2,3-dioxygenaza trong thir nghiém té bao
Hela

Té bao HeLa (ATCC® CCL-2) do ATCC cung cép dugc nudi cdy trén moi trudng
Dulbecco Eagle cai tién c6 bd sung 4,5g/L glucoza, 4,5g/L L-glutamin va 4,5g/L natri
pyruvat (#10-013-CV, Corning), 2mM L-alanyl-L-glutamin dipeptit (#35050-061,
Gibco), 100U/mL penicilin, 100ug/mL streptomycin (#SV30010, Hyclone) va 10% huyét
thanh bao than bd (#SH30071,03 Hyclone). Céc té bao dugc duy tri trong thiét bi nuodi
cdy duoc didu chinh do 4m & nhiét 6 37°C trong 5% CO,.

Hoat tinh e ché indolamin 2,3-dioxygenaza dugc danh giad dudi dang chirc néng
san sinh kynurenin nhu sau: cic té bao HeLa dugc tao mim trong dia nudi ciy 96 giéng &
mat d6 bang 5000 té bao/giéng va dé can biang qua dém. Sau 24 gio, moi trudng duge hit

ra va thay bing méi truong chira IFNy (#285-IF/CF, R&D Systems) & ndng d6 cubi cing
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bing 25ng/mL. Dung dich pha loang lién tiép chira mdi hop chét thir nghiém dugc bd
sung vao cic té bao & téng thé tich bing 200pL mai truong nudi cdy. Sau 48 gid i nita,
170uL dich ndi duge chuyén tir mdi giéng sang dia 96 giéng méi. Axit tricloaxetic 6,1N
(12,1pL, #T0699, Sigma-Aldri(_:h) dugc bd sung vao mdi giéng va tron, sau d6 u & nhiét
dd 65°C trong 20 phut dé thiiy phan N-formylkynurenin, san phdm ctia indolamin 2,3-
dioxygenaza, thanh kynurenin. Sau d6, hdn hop phéan tng dugc ly tAm trong 10 phit &
téc do bing 500xg dé ling két tiia. 100pL dich ndi dugc chuyén tir mdi dia sang dia 96
giéng méi. 100uL p-dimetylaminobenzaldehyt 2% (khdi luong/thé tich) (#15647-7,
Sigma-Aldrich) trong axit axetic (#A6283, Sigma-Aldrich) dugc bd sung vao mdi giéng
dugc tron va i & nhiét d6 phong trong 20 phut. Nong dd kynurenin duge xac dinh bang
cach do d6 hip thu & budc song 480nm v hiéu chuin theo dudng chuén L-kynurenin
(#K 8625, Sigma-Aldrich) st dung thiét bi doc vi dia SPECTRAMAX® M2e (Molecular
Devices). Ty 1€ phﬁn trim hoat tinh & mdi néng d6 trc ché duge x4c dinh va ndng do ICs,

duogc x4c dinh bing cach st dung phuong phap hdi quy khong tuyén tinh.

Hoat tinh ctia cac hop chat theo sang ché dugc thé hién trén Fig.1A-Fig.1P, trong
d6 hoat luc duge thé hién nhu sau: (hoat lyc trc ché indolamin 2,3-dioxygenaza: ICsp: A
<0,1uM; B < 1puM; C < 10puM).

Viduy 252

Céc té bao 1HEK293 dugc chuyén nap voi vecto biéu hién cua dong vat c6 vu
mang ADN bd sung ma héa IDO1 (NM 002164,2) bang phuong phap xung dién. Céc té
bao nay dugc nudi ciy trén méi truong DMEM c6 bd sung 10% huyét thanh bao thai bd
chira Img/mL G418 trong 2 tudn. Cac dong t& bao HEK293 biéu hién 6n dinh protein

IDO1 ciia ngudi duge chon va sir dung trong thir nghiém trc ché IDO.

Céc té bao IDOI/HEK293 ciia ngudi duoc tao mim & mét do bang 10000 té
bao/50pL/giéng bang mdi truong khong chirta RPMI/phenol dé chira 10% FBS trong dia
nudi ciy mo 384 giéng thanh den ddy trong subt (Matrix Technologies LLC), sau d6
100nL hop chit & ndng d6 xac dinh duge bd sung vao mdi giéng bang cach sir dung hé
* théng xir Iy chét 16ng ECHO. Céc té bao dugc u trong 20 gidr trong thiét bi nudi cdy &
nhiét d§ 37°C va 5% CO,.

Céc hop chét dugc dimg xir 1y bang cach bd sung axit tricloaxetic (Sigma-Aldrich)

dén ndng do cudi cing bing 0,2%. Dia té bao nay dugc tiép tuc G & nhiét do 50°C trong
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30 phat. Thé tich dich ndi twong tuong (20uL) va thubc thir Ehrlich 0,2% (khdi Iuwgng/thé
tich)(4-dimetylaminobenzaldehyt, Sigma-Aldrich) trong axit axetic bing dugc tron trong
dia 384 giéng day trong sut méi. Sau d6, dia nay duoc i & nhiét ¢ phong trong 30 phut.
D6 hép thu & bude séng 490nm duge do bing thiét bi doc dia Envision.

Nong d6 ICs, ctia cac hop chit dugc tinh toan bang cach st dung ndéng do cla
chuin dbi chiéu bing 500nM c6 ty 18 wrc ché bang 100%, va ndng dd ciia DMSO ¢6 ty 1
trc ché bang 0%.

Hop chét ¢6 ndéng d6 ICsy 16n hon 250nM dugc thé hién bang (C), hop chit c6
ndng @ ICso nhd hon 250nM dugc thé hién bing (B) va hop chét c6 ndng do ICsy nhd
hon 50nM duoc thé hién bang (A) trong Bang X.

Bang X

Hoat tinh sinh hoc clia cac hop chat thir nghiém trong vi du 252.

Vi du | Hoat tinh irc ché HEK IDO-1 ciia ngudi
58
59
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Céc phuong 4n cu thé cta sang ché duoc mo ta trong ban mé ta nay, bao gdm cac
phuong &n t5t nhit dé thuc hién sang ché. Dya vao phin mo ta néu trén, cac bién thé cua
c4c phuong 4n da boc 16 12 hién nhién dbi véi nguoi ¢ hidu biét trung binh trong linh
vuc ndy, va ngudi c6 hiéu biét trung binh trong linh vire nay c6 thé sir dung cac bién thé
nay khi cin. Do d6, sang ché bao gdm toan bd cac cai bién va phuong an tuong dwong
ctia d6i trong néu trong bd yéu ciu bao ho kém theo. Hon nira, t6 hop bét ky cia cac ddu
hiéu néu trén trong toan bd cac bién thé ¢ thé cua chiing ciing nim trong pham vi cia
sang ché, trir khi c6 quy dinh khéac. Toan bd cac don cong bd, don patent, ma ding ky, va

céc tai liéu tham khao khac duge két hop vao khang ché bang cach vién dan.
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YEU CAU BAO HO

1. Hop chét (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-y1)xyclohexyl)propanamit

hodc mudi duge dung ctia nd.
2. Hop chit (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit
hodc chét df“mg phén 1ap thé hodic mudi dugc dung ctia no.
3. Hop chit theo diém 1, trong d6 hop chit nay 13 (R)-N-(4-clophenyl)-2-(cis-4-(6-
floquinoiin-4-yl)xyclohexyl)propanamit

4. Hop chét theo diém 1, trong d6 hop chét nay 1a mudi dugc dung cia (R)-N-(4-
clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit.

5. Duoc phim chira (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

hodc mudi dugc dung cuia no, va td dugc duge dung.

6. Dugc phim chtra (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit hodc chit déng phan lap thé hoic mudi duge dung ciia no, va

ta dugce duge dung.

7. Dugc phdm theo diém 5, trong d6 dugc phdm nay chira (R)-N-(4-clophenyl)-2-(cis-4-
(6-floquinolin-4-yl)xyclohexyl)propanamit
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8. Duoc phdm theo diém 5, trong d6 duoc phim nay chira mubi duge dung cia (R)-N-(4-
clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit.

9. Ché phim ké hop chira (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit

h(;aflc mubi dugc dung cua no, va it nhét mot dugc chit bd sung la dugc chét hoa tri
liu, dugc chit diéu hoa mién dich va/hodc dugc chit didu hoa viém, dugc chét chéng
tang cholesterol mau, dugc chit chdng nhiém tring hoic dugc chit khang ung thu mién
dich.

10. Ché phdm ké hop chira (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yDxyclohexyl)propanamit hodc chét ddng phan 1ap thé hoic mudi duoc dung ciia no, va it
nhit moét duge chit bd sung 13 dugc chat héa tri lidu, duge chit diéu hoa mién dich
va/hodc duge chit didu hoa viém, dugc chét chéng tding cholesterol méau, dugc chét

chdng nhiém tring hodc duoc chit khang ung thu mién dich.

11. Ché pham két hop theo diém 9, trong d6 ché phdm két hop nay chira (R)-N-(4-
clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit

12. Ché phdm két hop theo diém 9, trong d6 ché phdm két hop nay chira mudi duge dung
cua (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-yl)xyclohexyl)propanamit.
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13. Ché phim két hop theo diém 9, trong d6 dugc chét bd sung 1a duoc chit khang ung
thu mién dich.

14. Ché phdm két hop theo diém 13, trong d6 dugc chit khang ung thu mién dich dugc
chon tir chit dbi khang CTLA-4, chét d6i khang PD-1, chit dbi khang PD-L1, chét dbi
khang LAG-3, chit cha van CD137, chét cha van GITR, chit chi van OX40, chit dbi
khéng OX40L, chit chi van hoic chit d6i khang CD40, chit chi van CD27, chit dbi
khang BTLA, chét d6i khang TIM-3, chit dbi khang A2aR, chit dbi khang thu thé Gc ché
gdy chét, hodc khang thé B7H3.

15. Ché phdm két hop theo diém 14, trong d6 dugc chit khang ung thu mién dich 1 chét
d6i khang CTLA-4.

16. Ché pham két hop theo diém 15, trong d6 chit dbi khang CTLA-4 13 ipilimumab.

17. Ché pham két hop theo diém 14, trong d6 duoc chét khang ung thu mién dich 13 chit
d6i khang PD-1.

18. Ché pham két hop theo diém 17, trong d6 chit dbi khang PD-1 1a nivolumab.

19. Ché pham két hop theo diém 17, trong d6 chét déi khang PD-1 1a pembrolizumab,
MEDI-0680 hoic pidilizumab. |

20. Ché phdm két hop theo diém 14, trong d6 dugc chit khang ung thu mién dich 13 chét
d6i khang PD-L1.

21. Ché phdm két hop theo diém 20, trong d6 chét dbi khang PD-L1 1a BMS-936559.

22. Ché pham két hop theo diém 14, trong d6 duge chit khang ung thu mién dich 1a chét
d6i khang LAG-3.

23. Ché pham két hop theo diém 22, trong d6 chit dbi khang LAG-3 1a BMS-986016.

24. Ché pham két hop theo diém 9, trong d6 dugc chit bd sung 13 tremelimumab,
MPDL3280A, durvalumab, MSB0010718C, IMP-731, IMP-321, urelumab, PF-

05082566, BMS-986153, BMS-986156, TRX-518, MK-4166, MEDI-6383, MEDI-6469,
RG-7888, lucatumumab, dacetuzumab, varlilumab, hodic MGA271.

25. Ché phim két hop chira (R)-N-(4-clophenyl)-2-(cis-4-(6-floquinolin-4-
yl)xyclohexyl)propanamit
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hodc mubi duoc dung ctia no, va it nhat mot dugc chit khang ung thu mién dich

va it nhit mot duge chét héa tri liéu.

26. Ché phdm két hop theo diém 25, trong d6 dugc chét khang ung thu mién dich 14

nivolumab.
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