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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén hop chit N-axyl- {4-[(4-aryl-phenyl)sulfonylmetyl]piperidin}
(trong ban mé ta ndy dugc goi chung 13 cac hop chdt NASMP) 13 hiru ich, vi du, trong
diéu tri cac rdi loan (vi du, cac bénh) bao gém, vi du, bénh da u tuy, u lympho té bao B
16n lan toéa, bénh bach cau dong tay cép tinh, bénh bach cAu 4i toan, u nguyén bao than
kinh dém, u 4c tinh, bénh ung thu budng tring, bénh ung thu khang héa tri, bénh ung thu
khang biic xa, bénh viém khép, bénh viém da khép dang thip, bénh viém khép vay nén,
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh luput ban do hé thong (SLE),
bénh viém than luput, bénh hen suyén, bénh phdi tic ngh&n man tinh (COPD), bénh viém
tuyén md hoi mu (Hidradenitis suppurativa), bénh viém gan tw mién, v.v. Sang ché ciing

dé cap dén duoc pham chira hop chat ndy.
Tinh trang k§ thuit cita sang ché

Mbt sé 4n phdm duoc trich din trong ban mo ta nay dé mé ta va boc 1o ddy da
hon vé sang ché va tinh trang k¥ thuat cia sang ché. Mbi 4n pham trong sb nay duoc
két hop vao ban moé ta ndy theo cach vién dan toan bd, & mic d6 tuong tu nhu thé mdi
4n phdm riéng 1¢ dugc chi ra cu thé va riéng 1& d&é dwa vao bang cach vién dan.
Trong sudt ban mé ta ndy, bao gdm yéu cdu bao hd sau ddy, trir khi ngit canh
yéu cdu khéac, tir “chira” va cac bién thé cia tir nhu nhu “cé chira” va “bao gdm,” sé
duoc hidu 13 bao ham dAu hiéu hodc budc hoic nhém cia dAu hiéu hodc budc chi ra
nhung khong loai trir bét ky d4u hiéu hodc budc chi ra hodc nhém cla d4u hiéu hoac

budc khac.

Cén phai luu ¥ rang, nhu duoc sir dung trong ban md ta ndy va yéu cau bao ho
kém theo, cac dang sb it trong ban mb ta tiéng Anh “a,” “an” va “the” bao gdm cac
tham chiéu sb nhiéu trir khi ngit canh quy dinh 16 rang khac di. Vi vdy, vi du, tham
chidu dén “chit mang duge dung” bao gbm hdn hop cta hai hoic nhiéu chit mang nhu

vay va tuong tu.

Pham vi thudng dugce thé hién & ban mé ta nay 13 tir “khoang” maot gia tri cu thé

va/hodc dén “khoang” mot gi tri cu thé khac. Khi pham vi nhu vay dugc biéu thi, mot
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phuong 4n khéc bao gdm tir mot gia tri cu thé va/hodic dén gi4 tri cu thé khéac. Tuong tir
nhu vdy, khi cac gid tri dugce biéu thi dudi dang xép X1, br?mg cach st dung tién dé
“khoang”, nd s€ dugc hiéu réng gia tri cu thé tao thanh mot phuong 4n khac.
Sang ché bao gbém théng tin c¢6 thé hiru ich dé hiéu sang ché. Khéng phai thira
nhan ring bat ky théng tin ndo duoc cung cip trong ban mo ta nay 13 tinh trang k¥ thuat
hoic ¢6 lién quan dén d4nh gi4 sang ché doi héi bao ho, hodc bét ky 4n phidm nao dugc

d& cp cu thé hodic ngim hiéu 13 tinh trang k¥ thuat.
Trao ddi cht té bao

Trao dbi chét t& bao 12 mot tip hop cac chudi phan tmg sinh héa phirc tap xay ra
trong t& bao ciia co thé séng dé duy tri sy sdng. Mdi chudi phan tmg dugc goi 13 mot
con dudng trao dbi chit, v nhitng con dudng nay hoat déng phdi hop dé cung cp ning
lwong, tdng hop cac phan tir méi va pha v va loai b cac phéan tir khic trong té bao.
Mot con dudng chuyén héa quan trong dugc goi 14 qué trinh phosphoryl héa oxy héa,
qua trinh mad ning lugng, dudi dang adenosin triphosphat (ATP: adenosine
triphosphate), dugc hinh thanh bang cich chuyén cac dién tir qua cac chit mang dugc
goi 13 phirc hop van chuyén dién tir. Cac vi du khac vé con dudng trao dbi chéit bao
gbm qua trinh duong phan, qua trinh glucoza bi phan hiy dé giai phéng ATP va qui
trinh oxy hoéa beta, quad trinh mad cidc axit béo bi phin huy.
Qué trinh dudng phan xay ra trong té bao chit. Glucoza, co chit cho qua trinh
dudng phéan, dugc chuyén thanh pyruvat thong qua mot loat cic phén tng do mudi
enzym xuc tic. Dén luot nd, pyruvat ndy dugc chuyén thanh axit lactic, san pham cudi
cung ctia qua trinh dudng phan. ATP dugc hinh thanh truc tiép thoéng qua chuyén
photphat tir co chat sang ATP, hodc qua trinh phosphoryl héa co chat. Mot sb pyruvat
di vao chu trinh tricarboxylic (TCA: tricarboxylic), trong khi hau hét san phim cubi
cung, axit lactic, duoc thai ra khoi té bao. Qua trinh phosphoryl héa oxy héa xay ra
trong ty thé ciia t& bao. Glutamin, glucoza hodc axit béo 1a nhing chét cung cép cho
chudi van chuyén dién tir vA ATP dugc hinh thanh théng qua mot loat cac phan ung
oxy héa khtr lién quan dén oxy 1a chit nhan dién tir cubi ciing. Chudi cac phan tng oxy
hoéa khir x4y ra thong qua bdn phuc hop cua chudi van chuyén dién tr, sau do6 tao ra

mdt gradien dién héa & mang trong ciia ty thé. Cac proton quay tré lai chét nén ty thé
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thong qua ATP synthaza, va qué trinh ndy duogc két hop véi qua trinh tébng hop ATP.

Téng s6 36 mol ATP duoc tao ra trén 1 mol glucozo.

Dic tinh trao dbi cht ctia mot s6 loai t& bo c6 thé khac nhau rat nhitu. Vi du,
sén xuét nang lwrong trong té bao bénh ung thu bi 1éch mot cach bit thuong ddi véi qua
trinh duong phan hiéu khi (m6t qua trinh duge goi 13 Hiéu tmg Warburg), ciing nhu cho
thiy sy tdng hop axit béo ting 1én va ting tdc dd chuyén hoa axit amin glutamin. Ngoai
ra, cac thay ddi trong qua trinh trao ddi chét ciia t& bao bénh ung thu c6 thé khién ching
khéng lai liéu phap va mot sd nghién ctru di chi ra ring sy khang héa chat, it nhit mét
phan, dugc thic déy béi sy trao dbi chét cua ty thé va qua trinh phosphoryl héa oxy héa,
trong khi mirc d6 cao ciia ATP trong t& bao bénh ung thu cé thé din dén tang dong chay
clia cdc tic nhan héa tri liéu va thic ddy tinh trang khang thudc do thiéu oxy.
Twong tr nhu té bao bénh ung thu, té bao mién dich cho thdy cac thay ddi trong qua
trinh trao d6i chit tiy thudc vao trang thai kich hoat cia chiing va céc tin hiéu kich
thich ma chung nhédn dugc. Linh vuc chuyén hoéa mién dich 13 nghién ctru vé mbi lién
hé gitra mi&n dich hoc va chuyén héa vi né lién quan dén ca viéc quan 1y chirc ning ctia
cac t& bao mién dich va vai trd ciia ching trong bénh viém mén tinh va bénh ung thu,
trong sb cac bénh khac.

Bénh viém man tinh

Viém 13 phan tng mién dich chira cdc md do co thé bi tén thuong. Viém cép tinh
13 m6t phan tmg bao vé binh thudng nhim bao vé va chita lanh co thé sau chén thuong
hodc nhidm tring thé chét, dic trung boi sy sbt, sung va do tai vi tri chdn thuong. Tuy
nhién, néu tinh trang viém nhiém dién ra trong dai s& tr& thanh min tinh.
Viém mian tinh 12 ddu hiéu nhan biét va 13 yéu t6 gép phin giy ra mot loat cac tinh
trang bénh bao gém bénh viém da khép dang thép, bénh viém rudt, bénh luput ban d6 hé¢

thdng, bénh da xo cimg va bénh vay nén.

Qu4 trinh viém rit phic tap va bao gdbm mét chudi sinh hoc ciia cac tin hiéu
phén t va té bao lam thay dbi cic phan tmg sinh Iy. Tai vi trf ton thuong, cac té bao
giai phong céc tin hiéu phan tir nhu xytokin va interleukin gdy ra mot sd thay d6i & khu
vuc bi anh hudng bao gdm gin nd mach méu, ting luu lugng mau, ting tinh thim
thanh mach, xam nhdp bdi bach cau (bach céu), va tiét dich c¢6 chta protein nhu
immunoglobulin (khang thé). Mot sb loai bach cu khéac nhau, bao g@)m bach céu hat,
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bach ciu don nhan va t& bao lympho, cé lién quan dén chudi diy chuyén viém. Tuy
nhién, viém mén tinh cht yéu qua trung gian ctia bach cau don nhan va dai thuc bao ton
tai 1au dai; bach ciu don nhéin truéng thanh thanh dai thuc bao khi ching rdi khoi dong
mau va di vao cac mé6. Cac dai thuc bao hép thu va tiéu hoa cac vi sinh vat, nhitng tac
nhan x4m nhap la va cac té bao gid va dai thuc bio giai phéng mét s§ chit trung gian
héa hoc khac nhau, bao gdm Yéu tb hoai tir khdi u-alpha (TNFa), cac interleukin (vi
du, IL-1, IL-6, IL-12 va IL-23) va cAc prostaglandin giy ra phan tng viém. O giai doan

sau, cac t€ bao khac, bao gom ca t€ bao lympho, xam nhdp vao cac md bi &nh hudng.

Bing ching gin diy d3 chi ra ring nhiéu phan tng mién dich khong binh thudng
xay ra do gidn doan c4c qu4 trinh trao d6i chit va thay dbi chuyén héa té bao c6 thé tang
cudng hodc 1am gidm cac phan Gng mién dich. Cac thay ddi trong qué trinh trao dbi
chat & bach cdu don nhan, dai thic bao va t& bao lympho (chuyén héa mién dich) do d6
rat quan trong trong viéc din dn bénh tat. Do d6, c6 mot bénh Iy phé bién tiém 4n nhiéu

loai tinh trang viém man tinh.

Ngoai ra, cic ddc diém cta viém mén tinh ciing duge quan sat thdy trong cic bénh
khac bao gdm bénh ung thu va cic bénh chuyén héa nhu bénh béo phi, xo vira dong

mach, va bénh dai thdo duong.

Mot trong nhitng tinh trang viém man tinh phd bién nhit 13 bénh viém khop
dang thip (RA), mdt tinh trang anh hudng dén 2% dan s trén toan thé giGi. Mic du nd
12 m6t bénh phtrc tap, ¢6 mot s6 yéu té sinh 1y, t& bao va sinh héa lién quan dén su tién
trién cia RA ma phd bién déi véi mot loat cac bénh khac, bao gdm ca nhimng bénh cé
thanh phén tur mién (vi dy, bénh da xo cirng), bénh viém (vi du, xo vita dong mach va
bénh ung thu), ching mit xwong (vi du, bénh loing xwong) va ting sinh (vi du, khdi u
4c tinh huyét hoc). Piu niy 1am cho su hidu biét vé RA khong chi quan trong d6i véi
viéc nghién ctru nhidu loai bénh hon, ma con goi ¥ ring cic tic nhin duoc pham hoat
dong thong qua viée sira ddi cic quy trinh phd bién nay c6 thé co tic dung ngoai RA.
Co ché sira ddi nay dugc tao ra bdi thuc hanh lam sang, trong do6 cac loai thubc RA da

duoc chimg minh 13 c6 céng dung rong rii trén nhiéu bénh 1y khac nhau.
Viém khép dang thép va cac bénh tu mién/viém lién quan

Viém khép dang thip (RA) 12 mot rdi loan tr mién dic trung boi tinh trang

viém mén tinh ctia mang hoat dich chita nhi€u khép cing véi su thoai hda khép tién
4



51875 | 5/200

tridn. RA thuong anh hudng dén cac khép cb tay va ban tay va ciing c6 thé anh hudng
dén khuyu tay, vai, hong, cd va dau gdi din dén dau va tin tit nghiém trong (xem, vi
du, Scott va cong su, 2010). Cap nhat Ganh ndng bénh tat toan cdu nam 2010 cua T
chic Y t& Thé gi6i (WHO) (World Health Organisation Global Burden of Disease
2010) udce tinh ¢6 23,7 tri€u ngudi bi RA, voi ty 1€ mic bénh tdng 1€n do mbi lién hé
gifta tinh trang bénh va tudi tac ngay cang ting.

Nguyén nhin chinh xac cua RA, cling nhu tAt ca cac rbi loan ty mién, van chua
15 rang, mic du cac yéu tb khai phat c6 thé bao gdm giam kha ning tir dung nap, phan
g bat thudng véi cac yéu td moi trudng, tic nhan 1ay nhiém va kich thich ndi tiét tb
(xem, vi du, Klareskog va cong su, 2006; Firestein va cong su, 2005). Dic diém trung
tAm cla tinh trang nay 13 sy réi loan didu hoa mién dich bam sinh va thich tng, véi su
mAt can bang trong cac xytokin tién viém va chéng viém va su thay déi sy cin bing
gifta su thodi héa qua trung gian té bao xwong va sy ling dong qua trung gian nguyén
bao xuong trong khoang tiy xuong (xem, vi dy, Kleyer va cdng sy, 2014; Jung va cong

su, 2014).

O cép 4o & bao, sy phat trién clia RA thudng bat dau vdi cac té bao T thdm
nhap vao mang hoat dich 16t khép bi anh huéng; didu nay sau d6 din dén su hoat héa
ctia bach ciu don nhan, dai thuc bo va nguyén bao sg¢i hoat dich bing cach tiép xtc té
bao va sau d6 gidi phéng cac xytokin khac nhau, bao gdbm yéu td hoai tir khbi u-alpha
(TNFa: tumour necrosis factor-alpha) va céc interleukin tién viém nhu IL-1, IL-6,
IL-12 va IL-23 (xem, vi dy, Astry va cong sy, 2011). Sau d6, cac xytokin géy viém nay
14 cong cu didu phdi mot sb diy din truyén tin hiéu phic tap, bao gdbm NFxB, Yéu t6
diéu tiét Interferon (IRF: Interferon Regulatory Factor), thu thé gidng Toll (TLR: Tolllike
receptor) va con dudng Jak/STAT (xem, vi du, Malemud va cong sy, 2010 ) din
dén viéc cam Gng cic gen mi héa cho cic sin phdm khic nhau truyén ba phan tmg
viém va ciing thic ddy su ph4 hity mo. Cac san phdm nay bao gdm cac enzym phén hity
md nhu colagenaza, metalloproteinaza chit nén (MMP: matrix metalloproteinase),
cathepsin va cdc yéu t6 gdy viém khic nhu selectin, integrin, leukotriene,
prostaglandin, chemokin va cac xytokin khac (xem, vi du, Mclnnes va cong su, 2011;
Chimenti va cong su, 2015). Ngoai ra, nhiing té bao nay cling l1am ting san xudt MMP,

dan dén su suy thoai ciia chat nén té€ bao phu va mat syn trong khép (xem, vi dy, Sun,



51875 6/200

2010), mdt qué trinh ciing lién quan dén mot 16p té bao chuyén biét dugc goi 1a hiy cdt
bao va mot yéu t8 duoc goi 13 Chit kich hoat thu thé ctia Phéi tir Yéu t6 hat nhan
Kappa-B (RANKL: Receptor Activator of Nuclear Factor Kappa-B Ligand) (xem, vi
du, Takayanagi, 2009).

RANKL 1la yéu td cén thiét dé tao ra cac té bao hiy xuong, va viéc san xuét
RANKL dugc didu chinh ting din dén ting su biét hoa cia té bao hiy xwong va cubi
cung la pha hiy xuong (xem, vi du, Long va cdng su, 2012). Phan tng viém trong RA
din dén sy tich tu cua té bao lympho, té bao dudi gai va dai thuc bao, tht ca déu hoat
dong cuc bd dé tao ra xytokin va cic chit trung gian gy viém khac nhu TNFa va IL-6,
1am tang thém tic dung cia RANKL ddi véi su pha hity xwong. Ngoai ra, diy viém din
dén sy tdng san cla cac té bao hoat dich (xem, vi du, Takayanagi, 2009), tir d6 din dén
su day 1én va co mach cia bao hoat dich thanh m¢t mé pha huy va tich cuc dugce goi 1a
dich ri viém khdp. Dich ri viém khép chira ca té bao hiy xuong, c6 tic dung pha hiy
xuong va metalloproteinaza, c6 lién quan dén sy pha hiy sun. Do d6, truc RANKL rat
quan trong dbi véi su tién trién va bénh 1y ctia RA ciing nhu hé théng xuwong mién dich
(tac dong qua lai gitta hé thong mién dich va hé xwong), 1 trung tAm cua bénh 1y cta
mot sb tinh trang bénh khac nhau.

Vai trd ctia chuyén héa mién dich trong RA

TAt ca cac t& biao déu tao ra adenosin triphosphat (ATP: adenosine
triphosphate), mt phan tr ning lugng cao déng vai trd nhu nhién liéu va téng hop céac
dai phan tir d& duy tri cac chtic ning té bao co ban cia ching, cho du ching dang hoat
dong, tai tao hay nging hoat dong (xem, vi dy, Spies va cong sy, 2012). Nhitng nhu
cAu v& nang lwong sinh hoc nay dugc dép @ng bing cic con dudng trao dbi chat lién két
v6i nhau trong t& bao: duong phan (budc dau tién trong qua trinh phan hity glucoza),
chu trinh axit tricarboxylic (mét loat cac phan Uung gidi phong néng luong du trir tur
cacbohydrat, chit béo va protein) va qua trinh phosphoryl héa oxy héa (qua trinh tao
thanh ATP bing cach chuyén dién tir). Céc thay d6i trong cac con dudng nay thuc ddy
cac chtrc nang tac déng cia cac té bao mién dich tir té bao bach huyét sang té bao don
nhan va dai thuc bao va t& bao dudi gai, ddng thoi cling c6 thé diéu chinh s phan cua

té bao.
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Trong cic bénh viém min tinh bao gdm RA, mot lwong rat 16n ning luong (Ién
dén 2000 kJ/ngay) duoc tiéu thu do hoat dong cia hé théng mién dich (xem, vi du,
Straub va cong su, 2010). Nang luong nay, it nhit mot phﬁn, duogc st dung bdi hé
théng mién dich & duy tri trang thai viém mén tinh d& dap Gng véi cac tin hiéu moi
trudmg (xem, vi du, Procaccini va cong sy, 2012; Nutsch va cong su, 2011) va tac dong
qua lai gitta mién dich hoc va do dé chuyén héa déng vai trd trung tim trong sinh 1y
bénh cua cac bénh viém man tinh (xem, vi dy, Perl, 2017; Ganeshan va cong su, 2014).
Mot sb thay ddi chuyén hoéa trong cic té bao tham gia vao qui trinh viém dugc
théy trong cac té bao mién dich trong RA (xem, vi du, Weyand va cong su, 2017a).
Kich thich mén tinh vA vi méi trudng hoat dich 1am thay ddi sy trao ddi chit caa té bao
T va dai thuc bao trong RA. Vi du, cac té bao T clia dbi tuong bi bénh RA cho thiy su
giam biéu hién ciia 6-phosphofructo 2-kinaza/fructoza-2,6-bisphosphataza 3 (PFKFB3: 6-
phosphofructo 2-kinaza/fructoza-2,6 bisphosphataza 3), mét loai enzym lién quan dén
qué trinh tao ATP va tu thyuc t€ bao (autophagy) (xem, vi du, Yang va cong su, 2013),
trong khi cac dai thuc bao tir dbi tuong bi bénh RA tao ra muc ATP cao hon so véi cac té
bao tir nhitng nguodi khde manh (xem, vi du, Weyand va cong sy, 2017b). Ngoai cac thay
d6i true tiép trong té bao, mdi trudng thiéu oxy trong mang hoat dich RA (xem, vi du,
Fearon va cdng su, 2016) tao ra ting phan cuc ty thé man tinh, cling dugc thdy trong
bénh luput ban dé hé thdng (SLE) va trong cic té bao hoat dich gidng nguyén bao soi
tir dbi trong bi bénh RA; c6 mot su thay ddi sang qua trinh duong phén so véi cac té bao
tir moi truong khong viém (xem, vi du, Garcia-Carbonnel va cong su, 2016). Do d9, cé
rAt nhiéu tiém nang cho cac tac nhan diéu chinh ATP hoic thay ddi su trao dbi chét cua té
bao mién dich hitu ich trong viéc diéu tri cdc bénh viém mén tinh nhu RA, SLE, bénh

viém ruét (IBD), bénh vay nén, va xo vira dong mach.
Chuyén héa té bao va bénh ung thu

Ning lwong té bao dudi dang ATP duge tao ra thong qua hai con dudng chinh:
phosphoryl héa oxy héa ty thé va dudng phan té bao chat. Trong cac té bao binh
thuong, qua trinh dudng phan dugc theo sau bdi qué trinh oxy hoa pyruvat st dung co
ché phosphoryl oxy héa cua ty thé va day 12 con duong chu yéu dé tao ra ATP. Tuy
nhién, & céc t& bao bénh ung thu, qué trinh dudng phan duoc didu hoa ting va axit lactic

duge 1én men trong dich bao cia té bao trong mot qua trinh duoc goi 13 hiéu tmg
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Warburg. Do dé, su trao dbi chét dugc 18p trinh lai 12 mot dAu hiéu cia bénh ung thu, va
tao diéu kién cho su phat trién va ting sinh ciia cic té bio trong diéu kién cing thing.
Su trao ddi chit cia ty thé ciing rit quan trong dbi véi viéc tao ra cac khdi xay
dung can thiét cho su tang sinh cua t€ bao bénh ung thu va cac t€ bao bénh ung thu cling
yéu clu sur chuyén hoéa oxy hoa ctia ty thé dé duy tri su can bang oxy héa khir ctia chiing.
Phén 16n cac té bao bénh ung thu hién thi céc ty thé chic ning va cé thé tao ra ATP
thong qua qua trinh trao ddi chétrcﬁa ty thé (xem, vi du: Koppenol, 2011). Tuy thudc vao
bbi canh té bao, ty thé déng gép dang ké vao viée tao ra cic loai oxy phan tng té bao
(ROS) nhu mét san phém phu tu nhién cua qua trinh tao ATP ty thé. Su hinh thinh ROS
xay ra do su khir oxy phén tir khong hoan toan va trong cac té bao bénh ung thu, ROS d3
duoc ching minh 13 thic ddy su phét trién va tién trién cia khéi u bing cach géy ra tin
hiéu gay ung thu, su khéng dn dinh di truyén va dot bién ADN (xem, vi du, Weinberg va
cong su, 2010). Tuy nhién, khi san xuit ROS vuot qua kha ning cta hé théng giai doc
ROS ndi bao, két qua 13 giy doc té bao. Do do, cac té bao bénh ung thu phai kiém soat
chit ché bo may trao dbi chét cia ching dé duy tri su cin bing gitta qua trinh tao va
thanh loc ROS.

Do d6, cac thay ddi trong Qué trinh trao ddi chét cta té bao va ty thé 13 rat quan
trong d8i v&i sy phat trién va tang sinh cua cac khdi u. That vdy, qua trinh sinh hoc ty
thé va su gia tang lién quan dén qua trinh phosphoryl hdéa oxy héa dd dugc chimg minh
l1a thac déy su di can cia khdi u (xem, vi dy, LeBleu va cong su, 2014), trong khi viéc
giam qué trinh phosphoryl héa oxy héa ciing dugc dé xuit nhu mdt phuong tién dé
nhdm muc tiéu vao cac té bao géc bénh ung thu (xem, vi du, Fiorillo va cong su, 2016).
Dit liéu cling cho théy viéc nhim muc tiéu cac thanh phén ctia chudi van chuyén dién tr
ty thé c6 thé ¢ tac dung chéng bénh ung thu. Vi du, su &rc ché phirc hop I boi metformin
chéng dai thao dudng Uc ché sy hinh thanh khéi u (xem, vi du, Evans va cong su, 2005;
Pollak va cong sy, 2014; Wheaton va cong su, 2014; Bridges va cOng su, 2014) trong
khi tiéu thuyét nho cac chét trc ché phan tir van chuyén dién tir ciing cho thdy hoat dong
chéng khéi u trong mo hinh xenograft ciia bénh ung thu (xem, vi du, Ellinghaus va
cong su, 2013). Do 4o, thay d6i sy trao dbi chéit cua té bao dang nbdi 1én nhu mot
phwong tién d& ngin chin sy phét trién va tién trién ciia bénh ung thu, cling nhu dé vugt

qua kha néng khang hda tri va phong ngtra di cén.
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Hé thong mién dich xwong va roi loan xuong

Hé théng mién dich xwong 13 mot thuit ngit chi sy tic dong qua lai két hop va

lién quan giira hé théng mién dich va hé théng xwong.

Trong didu kién sinh 1y binh thudng, hé théng xwong cung cdp su hd trg, kha
ning vin dong, bao vé cic co quan quan trong va 1a ngudn cung cip khoang chét cho
canxi va photphat. D& dat dwoc va thich tng véi cic chirc ning nay, khung xuong tdn
tai & trang thai cin bing dong, dic trung bdi su tiéu xwong lién tuc qua trung gian
nguyén bio xwong va ling dong xuong qua trung gian nguyén bdo (xem, vi du,
Karsenty va cong su, 2002). Qua trinh sinh hoc nay dugc goi 1a “tai tao xuwong” va xay

ra theo ki€u két hop voi nguyén bao xuong tao ra cac yeu to biét hoa chinh cua t€ bao
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Ca té bao mién dich bim sinh v thich tmg déu tac dong 1én t& bao hiy xuong
va nguyén biao xwong théng qua nhiéu chit trung gian bé mit té bio va chét trung gian
tiét ra (xem, vi du, Takayanagi, 2009). Viéc kich hoat thu thé RANKL (RANK) trén
cac tién chét cia té bao hiy xwong bit ddu mot chudi cac thay ddi phién ma din dén
viéc hinh thanh cac té bao hiy xuong va biéu hién cia bd may can thiét cho qué trinh
hily xuong bao gém cac phéan tir can thiét dé gin vao xuong, tiét axit va phan giai
protein. Nhiu yéu t6 phién ma quan trong dbi vé6i su biét hoa ctia té bao hiy xuong 1a
nhimg yéu t§ diéu hoa chinh ciia cic phan tmg mién dich, nhu NFxB va yéu t6 nhan
ctia té bao T hoat héa c1 (NFATc1: nuclear factor of activated T cells c1) va qua trinh
nay ciing dwoc thic ddy béi cac yéu té lién quan dén viém nhu TNFa va IL 6.
Ngoai vai trd quan trong cta né trong su tién trién va co ché bénh sinh ciia RA,
hé théng mién dich xuong déng moét vai trd quan trong trong mot s6 bénh khac bao
gbm lodng xwong va cac rdi loan xuong khac va bénh ung thu (xem, vi du, Dallas va

cong sy, 2011).

Bénh loing xwong 13 mot can bénh phd bién dic trung béi mat 4o xuong gidm,
md xuong bi suy thoai va ting nguy co giy xuong. Nhiéu yéu t6 gop phin vao co ché
bénh sinh cua lodng xuong bao gdm ché d6 an udng nghéo nan, ludi van dong, hut
thudc va udng qua nhiéu rugu. Lodng xuong ciing phét sinh lién quan dén cac bénh

9
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viém nhiém nhu viém khép dang thip, cac bénh ndi tiét nhu nhiém doc gidp, va véi
mdt s6 phuong phap didu tri bang thude nhu diéu tri bing glucocorticoid. Thét vay, giy
xwong dé gy lién quan dén lodng xwong 13 mot trong nhitng bién chirng quan trong nhét
c6 thé xay ra & nhitng déi trong bi bénh méc cic bénh thip khép nhur RA, bénh luput ban
d6 hé théng va viém cot séng dinh khép.

Bénh Paget ctia xuong 13 mét tinh trang phd bién khéng rd nguyén nhéan, dic
trung béi su gia tang chu chuyén xuong va tai tao xuong vo t6 chire, v6i cac khu vuc
ting hoat dong cua té bao xwong va nguyén bao xwong. Mic du xuong Pagetic thudng
dac hon binh thuong, nhung cdu trac bit thuong khién xuong yéu v& mat co hoc, din
dén bién dang xuong va dé bi gy xuong bénh 1y.

TF A
T'in hiéu IL-6, TNF

a va RANKL d3 duge chimg minh 12 déng mot vai tro quan
trong trong qué trinh hoat dong qua mirc clia t& bao hity xuwong va hin qua 1 1am ting
mét xuong (xem, vi dy, Tanaka va cong su, 2003; Roodman, 2006). Viéc su dung cac
loai thudc anh hudng dén nhitng con dudng ndy di dugc xac nhan bing cich hoan
thanh cac thir nghiém 1am sing vé khang thé don dong chéng lai RANKL, AMG-162
(Denosumab®, Amgen), dé didu tri loing xwong/da u tiy, ciing nhu co thé ngay céng
ting bang chﬁ'ng cho thiy liéu phap khang TNFo va khing IL-6 ciing phong ngira mét
xuong trong cac bénh khép (xem, vi du, Ogata va cong su, 2012; Billiau, 2010).
Hé mién dich xwong va bénh ung thu Nhiéu loai bénh ung thu anh huéng dén xuong.
Bénh xuong li€n quan dén bénh ung thu ¢6 thé duoc biéu hién béng su xuét hién cia tdng
canxi huyét hodc su phat trién cia di cin xuong va/hoic tiéu xuong. Tang tiéu xuong tao
cbt bao d6ng mot vai trd quan trong trong co ché bénh sinh ctia ci hai tinh trang ndy.
Trong khi hiu hét moi bénh ung thu déu c6 thé phirc tap do di cin xwong, cac ngudn phd
bién nhét 13 da u tiy, bénh ung thu biéu md via va bénh ung thu biéu mo tuyén tién liét.
Céc khdi u phd bién nhit lién quan dén ting canxi méu 13 da u tiy, bénh ung thu biéu mb
via va bénh ung thu biéu mé phdi.

Nhu d& m6 ta ¢ trén, tin hiéu RANK/RANKL cén thiét cho su hinh thanh té bao
hiy xuong va qua trinh tiéu xuong xay ra trong qua trinh tai tao xwong. Trong khi mirc
d6 sinh 1y cua tin hiéu RANK/RANKL kich thich su ting sinh va ton tai t& bao ciia cac
té bao biéu m6 tuyén vi, tin hiéu RANK/RANKL khéng binh thudng trong cic mé nay

gan diy di duoc chimg minh la anh hudng dén su khoi dau va tién trién ctua khoi u va
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va ngan chin tin hiéu RANKL bing cich s dung denosumab (Xgeva®, Amgen) di
duoc ching minh 13 ¢6 hiu qua trong viéc phong ngira cac bién chimg thtr phét cla di
cin xuong, nhu giy xuong bénh 1y va ting canxi huyét & d6i tuong bi bénh ung thu vi
(xem, vi du, Steger va cong su, 2011).

Céc liéu phap ngin chan tin hiéu RANK/RANKL ciing c6 thé 1am giam kha
ning di can dén xuwong cua bénh ung thu tiy xwong. Tin hiéu thong qua RANK trén bé
mit cia cac té bao khéi u bifu mé cia ngudi ciing nhu cic té bao u 4c tinh di dugc
chimg minh 13 gay ra phan tmg héa hoc trong céc té bao khdi u ndy trong khi & md hinh
chudt di cin khdi u 4c tinh, diéu tri cho chudt béng osteoprotegrin, chét v6 hiéu héa thu
th8 RANKL, RANK, giam d4ng k& ganh ning khi u trong xuong chir khong phai cac co

quan khac.

Ngoai vai trd dbi véi RANKL trong bénh ung thur, ngdy cang c6 nhiéu bing chimg
cho théy viéc kich hoat NFxB thong qua cac phan tir nhu TNFa c6 thé déng mot vai trd
quan trong trong viéc thic ddy va tién trién ca cac khdi u 4c tinh huyét hoc, nhu u tiy
va u lympho, va cac khéi u rin, nhu bénh ung thu va, tuyén tién liét va bénh ung thu phdi
(xem, vi du, Baud va cong su, 2009). Ngudi ta cling nang cao nhan thic vé vai trd va tim
quan trong ciia chimg viém va hé thdng mién dich xuong trong bénh ung thu vi trong
viéc phat trién kha ning khang xa tri va c4c tac nhan héa tri liéu. Hon nita, ngudi ta cho
réng trén thuc té, viém 13 mot trong nhitng dAu hiéu co ban cta bénh ung thu (xem, vi duy,
Mantovani, 2009). Do d6, cai thién hiéu qua ciia cic phuong phap diéu tri chdng ung
thur bang cach phong ngira kich hoat NFkB 13 mét chién lugc day hira hen dé ting cudng
cac ché do didu tri hién c6 va hién dang dugc nghién ciru, dang chi ¥ nhit 13 dé diéu tri
bénh da u tdy.

Cac khiém khuyét trong cac con duomg chét rung binh thudng ciing lién quan
dén su phat trién va tién trién ciia su phat trién t& bao khdi u ciing nhu trong tinh trang
viém. Apoptosis (su chét t& bio theo chwong trinh - chét rung) déng mot vai trd quan
trong trong viéc loai bd cac té bao bat thuong; khiém khuyét trong cac tAng tin hiéu,
thuong din dén cam tng cta nd, déng mot vai trd quan trong trong qué trinh sinh ung
thu. Xa tri va nhiéu tic nhan héa tri liéu hoat dong béng cach gay ra tbn thuong té bao,
ma thong thudng s& gy ra qué trinh chét rung; cac khuyét tat trén duong dan do dé

cling s& 1am giam hiéu qua cta cac tac nhan d6. Cac phén tir tic dong quan trong nhét
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trong con dudmg tin hiéu din dén qué trinh chét rung duoc goi 14 cc caspase, co thé
duoc kich hoat béi mét sb kich thich, bao gé)m c4 TNFo, lién két v6i thu thé cia né. Cac
dot bién trong gen ma hda cac caspase da dugc tim théy trong mot s6 loai khéi u, bao
gbm bénh ung thrr da day, bénh ung thu v, bénh ung thu té bao thin va cb tir cung ciing
nhu thuong gip trong u lympho nguyén bao té bao T va u nguyén bao tao té bao day
(xem, vi du, Philchenkov va cong su, 2004). Cac hop chét kich hoat caspase, va do d6
13m nhay cam cac t& bao véi qua trinh apoptosis, s& ¢ hiéu qua cao trong diéu tri bénh
ung thu hodc dudi dang tic nhan don 1€ hodc trong viéc ting cudng hi€u qua cua hoa tri

va xa tri bénh ung thu hién c6.

Téc nhan diéu chinh su trao doi chit té bao va mién dich, phong nglra viém va stra

d6i hé théng mién dich xuong

Cac tac gia sang ché di xac dinh dugc cac hop chat mdéi, vi du, di€u chinh su
trao dbi chét cta té bao va mién dich, phong ngira viém va stra doi hé thong mién dich
xuong, va do do6, hitu ich trong diéu tri cac roi loan twong Ung, nhu dugc moé ta trong
ban mo0 ta nay.

Khoéng mudn bi rang budc boi bat ky 1y thuyét cu thé nao, cac tac gia sdng ché
tin ring tac dong nay co6 thé thong qua mot co che lién quan dén viéc diéu chinh sy trao
dbi chit cua té bao va té bao mién dich bang cach giam ATP cua t€ bao, v6i hdu qua la
tac dong 1én tin hiéu viém.

Hop chat da biet

Greig va ccfmg su, 2010a, mo6 td mot s6 amit axit biphenyl-4-sulfonic dé didu tri
viém va/hoic pha hity khép va/hodc mét xuong; rbi loan qua trung gian cla su kich
hoat qua muc va/hodc khong thich hop va/hodc kéo dai cta hé théng mién dich; roi
loan viém va tu mién, vi du, bénh viém da khép dang thép, bénh vay nén, bénh viém
khép vay nén, bénh phéi tac nghén man tinh (COPD), x0 vita dong mach, bénh viém
rudt, va viém cot séng dinh khép; rdi loan lién quan dén chtng mAt xuong, nhu ching
mét xuong lién quan dén hoat dong qua muic cla té bao hiy xuwong trong bénh viém da
khép dang thip, bénh lodng xuwong, bénh xuong lién quan dén bénh ung thu, va bénh
Paget; va bénh ung thu, nhu bénh é&c tinh huyét hoc va khéi u rén. Vi du vé cac hop chét
duoc trinh bay trong d6 bao gdm:

12
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Patel va cong su, 2014 va Patel va cong sy, 2016 md td cac hop chét N-(4-
hydroxy-4-metyl-xyclohexyl)-4-phenyl-benzensulfonamit va N-(4-hydroxy-4-
metylxyclohexyl)-4-(2-pyridyl)benzensulfonamit dugc thé nhat dinh (vi dy, HMC-C-01,
duge thé hién dudi day) dé didu tri viém va/hodc pha hity khép va/hodc mit xwong; rbi
loan qua trung gian cta sy kich hoat qua mac va/hodc khong thich hop va’hodc kéo dai
ctia hé théng mién dich; réi loan viém va tr mién, vi du, bénh viém da khép dang thip;
bénh vay nén; bénh viém khép vay nén; bénh phdi tic nghén mén tinh (COPD); bénh
hen suyén; xo vita dong mach; bénh viém rudt; viém cot séng dinh khép; bénh da xo
cting; bénh luput ban d6 hé théng; hoi chimg Sjogren; 16i loan lién quan dén mat xuong,
nhu mat xuong lién quan dén hoat dong qua mirc cia té bao huy xuong trong bénh viém
da khép dang thip, bénh loing xuong, bénh xwong lién quan dén bénh ung thu, hodc
bénh Paget; bénh ung thu, nhu bénh 4c tinh vé huyét hoc, nhu bénh da u tuy, bénh bach
cau, hodc u lympho, hoic bénh ung thu khdi u rin, nhu bénh ung thu bang quang, bénh
ung thu v (nit va/hodc nam), bénh ung thu rudt két, bénh ung thu biéu mé té bao than,
bénh ung thu than, bénh ung thu phdi, bénh ung thu tuyén tuy, bénh ung thu da diy, bénh
ung thu tuyén tién liét, bénh ung thu ndo, bénh ung thu da, bénh ung thu tuyén giap, u
nguyén bao tiy, hodc u 4c tinh; ri loan lién quan dén chimg xo hoa, nhu bénh xo cing

hé théng hodc bénh xo cting bi; hoic bénh mach mau hiém gip, nhu bénh Behget.
CN
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Riemer et al., 1996, md ta mot s§ din xudt benzyl piperidin c6 cong thirc sau

dugc cho 13 hiru ich trong didu tri cac rdi loan tAm thdn do tén thuwong hé théng

dopamine.
9!
R? .

Duan et al., 2003, m6 ta mot s6 din xudt axit barbituric ¢ cong thic sau dugc
cho 13 hiru ich 1am chét &c ché TACE.

L
HN R1 R4 {RS

u Y. u2 X2
HN—A /ﬂ\ i VAV'/ \X/ \Z/ \Xa/ \Za
RZ R

Li et al., 2006, md ta mdt sb hop chét c6 cong thirc sau dugc cho 13 chat e ché

11-beta hydroxysteroit dehydroaza loai I (113-HSD1).
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Hayashi et al.,, 2007, md t4 mot sb hop chét ¢c6 cong thirc sau duogc cho 1a hiru
ich 1am chét wrc ché chon loc MMP-13.
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Moore et al., 2008, mo ta cac hop chit nhit dinh c6 cong thic sau dugce cho la
hiru ich du6i dang chét didu bién clia protein-1 c¢6 lién quan dugc tiét ra dé diéu tri bénh
loang xuong, viém khép, COPD, v.v.
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Fang et al., 2008, md ta mdt sd hop chit c6 cong thitc sau duogc cho 14 hitu ich
trong diéu tri cic bénh réi loan chuyén héa nhu bénh dai thdo dudmg (typ I va typ II),

béo phi va céac roi loan lién quan.
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Horiuchi ef al., 2009, mé ta mdt s& hop chét cé cong thiic sau duoc cho 13 hitu

ich trong diéu tri bénh dai thao dudng.
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Lack et al, 2011, md ti cac hop chat nhét dinh (xem Bang 1 trén trang 8566
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trong d6) dugc cho 1a hitu ich lam chét trc ché thu thé varogen dé diéu tri bénh ung thu

tuyén tién liét.

Lee et al,, 2003, m6 ta mot sé din xudt piperidin c¢6 cong thirc sau duge cho 14

hitu ich 1am chét chi vAn GPR119.
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Bilotta et al., 2014, mé ta mot s6 hop chét c6 cong thic sau duge cho 13 hitu ich

trong diéu tri 1y nhiém HCV.
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Hop chat méi véi cac thuge tinh duge cai thién

Ngoai viéc c¢6 cac dac tinh sinh hoc tuyét voi, vi du, tuong tu hoic tbt hon cac
hop chét sulfonamit trong @ng lién quan (vi du, nhu duge md ti trong Greig va cong
su, 2010a, Patel va cdng su, 2014, va Patel va cong su, 2016), Cac hop chat NASMP
duoc mod ta & day cb loi thé bd sung 13 tao ra it hoic khong cé hop chat chuyén héa

sulphonamit khong mong mubn.

Vi duy, nhur dugc ching minh béi dit liéu duge trinh bay & day, cac hop chét
sulfonamit twong tng (vi du, hop chét di chimg HMC-C-01-A) tao ra hgp chit chuyén
héa biaryl sulphonamit (vi dy, MET-001) cé thoi gian ban thai dai va do do tdn tai trong
tudn hoan. Hop chit chuyén héa biaryl sulphonamit c¢6 thé giy cam ting qué trinh trao doi
chét & chudt nhit, do d6 1am phirc tap viéc danh gid doc tinh & lodi gim nhdm va cé
kha ning anh hudng dén kha ning phét trién cta cac hop chit @& dung cho ngudi. Do
d6, cac hop chit ¢6 xu hudng tao thinh hop chit chuyén héa biaryl sulphonamit thap hon

c6 tiém nang phat trién cao hon dé ding cho ngudi.

Nhu dugc chirng minh bdi dit liéu duoc trinh bay & day, cac hop chit NASMP
cho thdy xu huéng hinh thanh hop chit chuyén héa biaryl sulphonamit giam dang ké, va
do d6 da 1am ting dang ké tinh phd hop dé phat trién cho muc dich st dung ctia con

ngudi, so v6i cac hop chit sulfonamit di biét.

Ngoai ra, cac hop chdt NASMP dugc md ta & day c6 cac dac tinh thuédn loi
khéc, bing va thuong tot hon cac dic tinh cia cic hop chat sulfonamit twong tng, bao

gom, vi du, cai thién sy trao doi chat va tinh hoa tan.

Néu moét loai thude dugc st dung trong 1am sang, nd phai c¢d profin dugc ddng
hoc phit hop. N6 phai cho thdy sy hép thu diy du ¢ cho phép dung thubc & nguoi &
cac muc d0 thich hop dé tac dong vao dich didu tri. D hoa tan 13 mot yéu t6 quan trong
trong viéc thuc ddy su hip thu cta cic hop chit vao vong tudn hoan tir dudng tiéu héa.
Ngoai ra, thubc phai c¢6 ciu tric phan bd va chuyén héa ddy du dé dam bao viéc dung

thudc co6 thé dién ra déu din, vi du, mot hoac hai 1an moi ngay.

Céc hop chit NASMP dugc md ta & day ciing cho thdy nhitng loi thé déng ké

vé su O0n dinh trao doi chat in vitro cia chung va xu huéng giam cua chiung dé tao thanh
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hop chét chuyén hoéa tao ra hgp chét chuyén héa biaryl sulphonamit, vi du, teong tu nhu
MET-001.

Viée t6i wu héa cac dic tinh chuyén héa va duoc dong hoc (hdp thu, phan b,
chuyén hoa, bai tiét - ADME) ctia thudc 13 mdt rdo can phét trién day thach thirc va tAm
quan trong ngang nhau so véi viéc t61 wru hoa dic tinh dwge luc hoc (tac dung cua thubc
trén co thé) va an toan (tic dung phu). Cac hop chit NASMP dugc md ti & diy cung
cAp nhitng loi thé déng ké nhu 13 cac chit diéu tri ding qua dudng miéng (so véi cac
hop chét d3 biét) bing c4ch cai thién cac dic tinh chuyén héa va dugc dong hoc cia
ching ma khong 1am mét di it hoic khong 1am mét hidu Iuc so véi dich sinh hoc.
Céc hop chit NASMP duoc md tia trong bin md ta nay két hop cic dic diém
can thiét cta cac tac nhan dé diéu tri, vi du, cac tinh trang tu mién/viém va bénh ung thu,

nhu dugc md ta trong badn mo ta nay.
Ban chét k§ thuit ciia sing ché

Theo mot khia canh, sdng ché & xuit hop chit N-axyl-{4-[(4-arylphenyl)
sulfonylmetyl]piperidin} (dugc goi chung trong ban md t4 nay la cac hop chét
NASMP), nhu mo ta trong ban md ta nay.

Theo mot khia canh khac, sang ché d& xuit ché phém (vi du, dugce phém) chira
hop chit NASMP, nhu mb ta trong bin md ta ndy, va chit mang, chét pha lodng, hodc

ta dugc (vi du, chét mang, chét pha lodng, hodc ta dugc dugc dung).

Theo mot khia canh khac, sang ché dé xut phuong phap diéu ché ché phim (vi
du, dugc phdm) bao gdm budc trén hop chit NASMP, nhu mb ta trong ban mo ta nay,
va chét mang, chét pha lodng, hodc ta dugc (vi du, chét mang, chét pha loang, hoic ta
dugc dugc dung).

Theo mét khia canh khac, sang ché mé ta hop chdt NASMP, nhu md ta trong ban
md ta ndy, dé st dung trong phuong phap didu tri co thé ngudi hodc dong vat bang
phép trj lidu, vi du, dé ding trong phuong phap diéu tri r6i loan (vi du, bénh) nhu mé
ta trong ban mo ta nay.

Theo mét khia canh khac, sang ché mé ta viée sir dung hop chit NASMP, nhu
md ta trong ban mod td nay, dé bao ché thubc diéu tri, vi du, diéu tri r6i loan (vi du,

bénh) nhu mé ta trong badn mo ta nay.
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Theo mot khia canh khéc, sing ché mé ta phuong phép diéu tri, vi du, réi loan (vi
duy, bénh) nhu mo ta trong badn m6 ta nay, bao gém budc cho dbi trong bi bénh can didu
tri st dung hrong hitu hiéu tri liéu cta hop chit NASMP, nhu mé ta trong ban mé ta nay,

t5t hon néu duéi dang dugc phim.

Theo mot khia canh khac, sdng ché @& xuét kit chira (a) hop chdt NASMP, nhu
md ta trong ban mo ta nay, tdt hon néu dugc cung cip dudi dang duge phim v trong
dd chira thich hop va/hodc véi bao gbi thich hop; va (b) cac chi din st dung, vi duy, cac
chi dan viét v& cach dung hop chét.

Theo mét khia canh khac, sang ché @& xuét hop chdt NASMP c6 thé thu duoc
bang phuong phap téng hop nhu mé ta trong bin mb ta nay, hoic phuong phap bao

X 2
. S I, A ST S ARy AU A A
gom phuong phép tong hop nhu md td trong bén m

O
-

+A4 Nna
(e (—t‘ 7-

o

Theo mdt khia canh khac, sang ché @& xuit hop chit NASMP thu duge bing
phuong phép téng hop nhu md ta trong ban mé ta ndy, hodc phuong phép bao gbm
phuong phép téng hop nhu mé ta trong ban mé ta ndy.

Theo mdt khia canh khéc, sang ché d& xuit cac hop chat trung gian méi, nhu mo
ta trong ban mé ta nay, 1a thich hop dé s dung trong phuong phaps téng hop duoc md

ta trong ban mo ta nay.

Theo mét khia canh khac, sang ché mé ta viée sit dung cac hop chét trung gian
mé&i nhu vy, nhu mo ta trong ban md ta nay, trong cdc phuong phép téng hop dugc md
ta trong ban mo ta nay.

Nhu s& duge danh gia béi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat
nay, cac d4u hiéu va cac phuong ‘én dugc wu tién theo theo mdt khia canh, sang ché cling
s& lién quan dén cac khia canh khac ctia sang ché.

MBS ta van tit cdc hinh vé

Fig.1 13 d thi vé chi sd khép trung binh duéi dang ham theo thoi gian (ngdy
dinh 1idu) dbi v6i hop chét theo sang ché NASMP-01-A dinh lidu & 10 mg/kg/ngay qua
duong miéng (ndt tron tring) va ddi chimg (nét tron den).

Fig.2 14 d6 thi vé& chi sd khép trung binh duéi dang ham theo thoi gian (ngdy
dinh liéu) dbi v6i hop chit tham chibu CHMSA-01-A dinh liéu & 10 mg/kg/ngdy qua

dudng miéng (ndt tron tring) va ddi ching (ndt tron den).
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Fig.3 12 dd thi vé chi sb khdp trung binh dudi dang ham theo thdi gian (ngdy
dinh lidu) d6i véi hop chit tham chibu thir nghiém CHMSA-03-A dinh liéu & 10
mg/kg/ngly qua dudng miéng (ndt tron tring) va dbi ching (ndt tron den)

Fig.4 13 dd thi v& chi s khép dudi dang ham theo thoi gian (ngdy dinh lidu) dbi
v6i hop chét tham chiéu ABD899 dinh lidu ¢ 10 mg/kg/ngdy (ndt tron tring), dbi
chimg (nét tron den), va dbi chung duong tinh, thubc etanercept trén thi trudong (nét
tam giac).

Fig.5 13 db thi v& chi sé khép dué6i dang ham theo thdi gian (ngay dinh lidu) dbi
v6i hop chét tham chiéu HMC-C-01-A dinh lidu & 10 mg/kg/ngdy (ndt tron tring), va
d6i chung (nét tron den).

M0 ta chi tiét sdng ché

Céc hop chét

Theo mét khia canh, sang ché d& xuit hop chét N-axyl-{4-[(4-aryl-phenyl)
sulfonylmetyl]piperidin} lién quan dén cac hop chit biphenyl va pyridyl
phenyl sau:

1-[4-[(4-phenylphenyl) 1-[4-[[4-(2-pyridyl)phenyl]
sulfonylmetyl]- sulfonylmetyl]-
1-piperidyl]etanon 1-piperidyl]etanon
O @)

>\—NH2 >\—NH2
N N

/N ﬁp - ﬁp
S
i O

4-[(4-phenylphenyl) 4-[[4-(2-pyridyl)phenyl]
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sulfonylmetyl]piperidin- sulfonylmetyl]piperidin-

1-carboxamit 1-carboxamit

Do d6, theo mét khia canh, sng ché dé xuét hop chét c6 cong thirc sau, hoic mubi
hodc solvat dugc dung ctia no, trong d6 =X-, R, -R?, R? , -R4, -RA, -R®, m, va n 12 nhu
duoc x4c dinh trong ban mé ta nay (dé thuan tién, dugc goi chung trong ban md ta ndy 14
“hop chét “N-axyl- {4-[(4-aryl-phenyl)sulfonylmetyl]piperidin}”’ va “hop
chit NASMP”):

Vong piperidin

Trir khi ¢§ quy dinh khac, du dinh rang tit ca cac huéng tuong ddi cta cac phan
tir thé trén vong piperidin, va tit ca cac cdu dang ciia vong piperidin (“ghé&”, “thuyén”,
“x08n”, v.v.) duoc bao gdm bing cach vién din dén hop chit ma khong chi 16 huéng
va/hodc cAu tric cu thé.

Viéc ndi lién két nguyén tir nito cla vong piperidin v6i nhém C(=0)R4 c6 thé bi
han ché quay va co thé lam phat sinh rotame. Trur khi ¢c6 quy dinh khéc, du dinh réng
tht ca cac rotame nhu vy dugc bao gdm bing cach vién din dén hop chit ma khong

chi r6 rotame cu thé.
4 5 \ \ 2 < 1
CAu dang cua cacbon ma -R' va -R* duogc gin vao

Lwu ¥ ring, tiy thudc vao nhan dang ciia cic nhém -R1 va -R2, nguyén tir
cacbon ma ching dugc gin vao c6 thé 1a bit dbi xing, va do d6 c6 thé & cau dang (R)
hoac ().

Trir khi ¢é quy dinh khac, du dinh ring tit cA cac cdu dang nhu vdy duogc bao
gdm bang cach vién din dén hop chit ma khéng chi rd ciu dang cu thé.
Céc hop chét trong mot cdu dang ¢ thé dugc chi ra nhu sau:
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R R

\

/7 V"',
X 0 R

R R0

\

/
X
Céc phan tir thé khéc trén vong piperidin
Pé tranh nhim 1An, dy dinh ring, ngoai -R’ (c6 thé 1a -H) va -C(=O)R", vong
piperidin khong c6 phan tir thé khong phai hydro khac.
CAu dang nhém biaryl
Liru ¥ ring, tuy thudc vao viéc nhan dién cic nhém “m” -R%, c4c nhém “n” -R,

va X, c6 thé c6 su quay tu do quanh lién két don tham gia vao hai nhém aryl.

()
>\~R4
N
R R,
?I R
S
/
\ X g R2

Pé tranh nhdm l4n, du dinh réng tAt ca cac cdu dang quay nhu vay (tic 1a céac
phép quay khac nhau quanh lién két don nbi hai nhém aryl) dugc bao gbm. Vi duy, cac

cdng thirc sau duoc du dinh 13 trong duong va dai dién cho cing mdt nhom:
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A
A RE2 RE’
—— A3 7N 8
RA3 N\ 7 . H
\ X
X RB2 B!
B2 RE’
—X —X
R A \ 72\
N W/ >_< 5
AT A1 RB2 B1

Céc phuong an
Mot s6 cac phuong 4n theo sang ché bao gém sau day:

(1) Hop chét c6 cong thirc sau:

GO NG N

\

/
X

hodc mudi hodc solvat duoc dung cua ng;

trong do:

-X= ddc lap 1a -CH= hodc -N=;

“m” ddc 1ap bang 0, 1, 2, hoic 3;

mdi -R* ddc 14p 14 -F, -Cl, -R*, -R*F, hoic -CN;

-RAC doc 1ap 1a C;.zalkyl mach th?mg hoac mach nhanh no;
-RAF doc 1ap 1a Cy.sfloalkyl mach théng hodc mach nhanh no;
“n” doc lap béng 0, 1, hoac 2;

mdi -RB doc 1ap 1 -F, -Cl, -R®¢, -R®", hoic -CN;

-REC doc 1ap 1a C,.;alkyl mach thing hoic mach nhanh no;
-RBF doc lap 1a Cy.sfloalkyl mach théng hoic mach nhanh no;
-R! doc lap 12 -H hoac -R'%;

R doc Iap 14 -F, -R'€, hodc -R'F;
22
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-RI€ doc 1ap 1a C,_zalkyl mach thing hoic mach nhanh no;
-R'F @oc 1ap 14 C,.sfloalkyl mach thing hoic mach nhanh no;
-R? doc 1ép 1a -H hoac -R*,

-R** doc 1ap 1a -F, -R*°, hoac -R¥;

-R*¢ doc 1ap 1a Cy_salkyl mach théng hodc mach nhanh no;
-R°F doc 1ap 1a C,_sfloalkyl mach théng hoic mach nhanh no;

hosic -R' va -R% cling v6i nguyén tir cacbon ma ching gin vdo, tao thanh

Cs.¢xycloalkyl no;
-R? doc 1ap 14 -H hodc -R*;
-R** doc 1ap 1a -R* hoac -R;
R3¢ doc 1ap 1a C,_salkyl mach théng hodc mach nhanh no;
-R* doc 1ap 1a C,_sfloalkyl mach théng ho#c mach nhénh no;
R* doc lap 12 -R*, -R*“C, hodc -NR™HR™);
-R*¢ doc 1ap 1a C,.¢alkyl mach thfmg hodc mach nhanh no;
-R*° doc lap 1a Csexycloalkyl no;
R™ doc 1ap 12 -H hodc -R™NC;
-R™MC do¢ 1ap 1a Cy_4alkyl mach théng hodc mach nhanh no;
-R*™ doc 1ap 1a -H hoac -R™C va
-R*™C dac 1ap 1a C,_4alkyl mach théng hodc mach nhanh no;

hodc -NR™)(R™2) doc 1ap 1a azetidinyl, pyrolidinyl, piperidinyl, piperazinyl,
hodc morpholinyl, va tiy v dwgc thé bing mot hodc nhiéu nhém Cl-4alkyl mach
thing hodc mach nhanh no.

Trir khi ¢6 quy dinh khéac, khi mét hop chit dugc thé hién hodc md ta cé mot
hodc nhidu tAm bat d6i xtmg va c6 thé c6 hai hoic nhiéu déng phéan 1ap thé, tit ca cac
ddng phéan 1ap thé nhu vy duoc boc 16 va bao gbm, ca hai déu riéng 1& (vi du, dugce
phan 1ap tu (c4c) ddng phén lap thé khac) va dudi dang hdn hop (vi du, dudi dang hdn
hop déng mol hoic khong dang mol ctia hai hodc nhidu ddng phén lap thé). Vi du, trir
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khi ¢6 quy dinh khéc, trong d6 mot hop chit c6 mot thm bat dbi xtrng, m6i ddng phan
d6i quang (R) va (S) dwoc boc 16 va bao gbdm, ca riéng 1é (vi du, dugc phan 13p tir dong
phan d6i anh khac) va dudi dang hdn hop (vi du, dudi dang hdn hop dang mol hoic
khong dang mol ctia hai chit ddng phan dbi anh).

Pé tranh nhdm 13n, khi -X= 13 -CH=, va “m” 12 khac 0, thi -X= c6 thé 1a -C(R*)=.
Thuét ngt “C,_salkyl mach théng hodc mach nhanh bao hoa” dung dé chi -CH3
(metyl), -CH,CH; (etyl), -CH,CH,CHj3 (n-propyl), va -CH(CHj3), (iso-propyl).

Thuat ngit “Cijalkyl mach théng hodc mach nhanh no” bao gém bd
Sung -CH2CH2CH2CH3 (n—butyl), -CHzCH(CHg,)z (iso—butyl), -CH(CH3)CH2CH3
(sec-butyl), va -C(CHj;); (tert-butyl).

Thudt ngit “C,ealkyl mach théng hodc mach nhanh no” bao gé)m bd sung,
vi du, -CH2CH2CH2CH2CH3 (n—pentyl), —CH2CH2CH(CH3)2
(iso-pentyl), -CH,CH,CH,CH,CH,CH; (n-hexyl), -CH,CH,CH,CH(CHj), (iso-hexyl),
V.V.

Thuét nglt “Cisfloalkyl mach théng hoiac mach nhanh no” nghia la nhém
Ciialkyl mach théng hodc mach nhinh no duoc thé béng mot hodc nhiu nhém
flo. Theo d6, C,.sfloalkyl bao gém, vi du, -CF;, -CH,F, -CHF,, -CH,CF;, -CH,CH,F, v.v.

Thuit ngit “Cyexycloalkyl no” nghia 1a  xyclopropyl, xyclobutyl,
xyclopentyl, va xyclohexyl.\

Nhom =X-

(2) Hop chét theo phuong an (1), trong d6 -X=1a -CH=.
(3) Hop chét theo phuong 4n (1), trong d6 -X=1a -N=.
Chi s6 “m”

(4) Hop chét theo phwong 4n bét ky trong s cac phurong 4n tir (1) dén (3), trong
d6 “m” doc l4p bing 0, 1, hodc 2.

(5) Hop chét theo phiong 4n bét ky trong sb cac phuong 4n tir (1) dén (3), trong

d6 “m” bang 1 hoic 2 hoic 3.
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(6) Hop chét theo phuong 4n bt ky trong sb cac phuong an tir (1) dén (3), trong

d6 “m” bing 1 hoic 2.

(7) Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir (1) dén (3), trong
d6 “m” bang 1.

(8) Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir (1) dén (3), trong
d6 “m” bang 2.

(9) Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir (1) dén (3), trong
d6 “m” bang 3.

Nhém -R*

(10) Hop chét theo phwong 4n bt ky trong sé cac phuong &n tir (1) dén (9), trong

J T s K

d6 mdi -R™, néu ¢ mit, doc 1ap 12 -F, -Cl, hodc -CN.

(11) Hop chét theo phuong 4n bat k¥ trong sb cac phuong 4n tir (1) dén (9), trong
d6 mdi -R*, néu c6 mit, 1a -F.

(12) Hop chét theo phuong an bét k¥ trong sb cac phuong 4n tir (1) dén (9), trong
d6 mbi —RA, néu c6 mit, 13 -CL

Nhém -RAC

(13) Hop chét theo phuong 4n bét k¥ trong s6 cac phuong an tir (1) dén (12), trong
d6 mdi -R*C, néu c¢6 mit, 13 -CH,.

Nhém -R*F

(14) Hop chét theo phuong 4n bat ky trong sb cac phuong 4n tir (1) dén (13), trong
d6 mdi -R*, néu c6 mat, 1a -CF;.

Chi s6 “n”

(15) Hop chit theo phuong an bat ky trong s6 cac phwong an tir (1) dén (14), trong
do6 “n” doc 14p bang 1 hoic 2.

(16) Hop chét theo phwong an bat ky trong sb cac phuong 4n tir (1) dén (14), trong
d6 “n” bang 0.

(17) Hop chét theo phuong 4n bét k¥ trong s cac phuong 4n tir (1) dén (14), trong
d6 “n” bang 1.
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(18) Hop chét theo phuong 4n bét ky trong s cac phuong 4n tir (1) dén (14), trong
d6 “n” bang 2.

Nhém -RB

(19) Hop chit theo phuong 4n bt ky trong s& cac phuong 4n tir (1) dén (18), trong

d6 mdi -RB, néu c6 mit, doc 14p 13 -F, -Cl, hoic -CN.

(20) Hop chit theo phurong an bat ky trong sé cac phwong 4n tir (1) dén (18), trong

d6 mdi -R®, néu ¢4 mit, 13 -F.

(21) Hop chit theo phuong 4n bat ky trong sb cac phuong 4n tir (1) dén (18), trong

d6 mdi -RB, néu c6 mit, 13 -CL.
Nhém -RE€

(22) Hop chit theo phuong an bat ky trong s6 cac phuong an tir (1) dén (21), trong

r '/r ° B F( r - Y
do moi -R C, néu c6 mat, 1a -CHs.
. B
Nhém -RPF

(23) Hop chit theo phuong an bit ky trong s6 cac phuong an tir (1) dén (22), trong

d6 mdi -R®F, néu c6 mit, 14 -CF;.

Nhoém aryl tan cung

(24) Hop chét theo phuong 4n (1), trong d6 nhém:

R m

/
\ X
doc 1ap dugce chon tur:

RA1 RA1

O O O
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T
R@@@

trong d6 mdi -R*', -R*% -R*, -R™, va -R™ doc lap nhu dugc xac dinh dbi véi -

RA
(25) Hop chét theo phuong 4n (1), trong d6 nhém:
R
/
\ X
ddc 1ap dugc chon tu:
RA1 RA2 RA2 RA1
RA3 < > g RA3 : ; ; RA3 Z : § @__‘
A2 A2 A1
R
R R A
A3 -
R N/
R A5 N
trong @6 mdi -RA!, -R*2 -R* -R*, va -R*® doc 1ap nhu duge xac dinh d6i véi -
RA,
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(26) Hop chit theo phuong 4n (1), trong d6 nhém:

R

Y

doc 1ap dugc chon tir:

trong d6 mdi -R*!, -R*3, va -R*® doc 14p nhur duge xac dinh dbi véi -R™.

(27) Hop chét theo phuong 4n (1), trong d6 nhém:

R

/
\ X
la:

RA1

RA3 : ; §

trong d6 mdi -R*! va -R** doc 14p nhu duoc xac dinh ddi voi -R2.
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Nhém phenylen lién két

(28) Hop chit theo phuong 4n bét ky trong sé cac phuong 4n tir (1) va (24) dén
(27), trong d6 nhom:

®R)n

doc 18p duogc chon tu:

RB1 RBZ RB2 RB1

trong d6 mdi -R®" va -R®? doc 14p nhu duoc xac dinh dbi vai -RP.

(29) Hop chét theo phuong an bét ky trong s& cac phuong 4n tir (1) va (24) dén
(27), trong d6 nhém:

®®,

__§

doc 1ap dugc chon tu:

Ot O O

trong d6 mdi -R®! va -R®? doc 1ap nhu dwoc xéac dinh d6i vai -RP.
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(30) Hop chét theo phuong 4n bét ky trong sé cic phuong 4n tr (1) va (24) dén
(27), trong d6 nhom:

®R)n

1

? P

(31) Hop chét theo phuong 4n bat ky trong sd cac phuong 4n tir (1) va (24) dén
(27), trong d6 nhom:

R

4

ddc 1ap dugce chon tir:

RB1 RBZ

trong d6 mdi -R®' va -R®? doc 14p nhu duge x4c dinh d6i vai -RP.

P

Nhoém biaryl

(32) Hop chét theo phuong 4n (1), trong d6 nhém:

R R,

=
P
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d6c 1ap dugc chon tir:

A1

R
‘R_._; ~ =<
O O RB2
H—‘R
R

RAT
/'—( //——\\ AL/——<_/ \_§
R>
trong do:
mdi -RM, -R*, va -R* doc 1ap nhu duge xac dinh di voi -RY; va
-RB? ddc 1ap nhu duge xac dinh dbi véi -R5.
(33) Hop chét theo phuong 4n (1), trong d6 nhém:

R

/
\ X
doc 1ap dugc chon tir:

A1 R

— R
RAS N/

Y N

trong do:
X: Al _y DA3 1A 1A (4 Ko 1o DALy
moi -R™ va -R™ ddc 14p nhu duge xéc dinh doi voi -R™; va

-R®? doc 1ap nhur duge xac dinh dbi véi -R®.
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(34) Hop chét theo phuong 4n (1), trong d6 nhém:

R

\

/
X
la:

RA’!

trong d6 mdi -R*' va -R*® doc 14p nhu duoc x4c dinh dbi véi -R™,
Nhém -R*!

(35) Hop chét theo phuong an bit ky trong sb cac phuong 4n tir (24) dén (34),

trong d6 —RAI, néu c6 mit, doc lap 1a -F, -Cl, -RAlC, -RAIF, hodc -CN.

(36) Hop chit theo phuong 4n bat ky trong sb cic phuong an tir (24) dén (34),

trong dé -R* néu c6 mit, doc lap 1a -F, -Cl, hoac -CN.

(37) Hop chét theo phuong 4n bat ky trong sb cac phuong an tir (24) dén (34),

trong do -R™ néu c6 mit, 13 -F.

(38) Hop chét theo phuong 4n bit ky trong sb cac phuong 4an tir (24) dén (34),

trong d6 -R™!, néu c6 mit, 13 -Cl.

(39) Hop chét theo phuong 4n bit ky trong sb cac phuong an tir (24) dén (34),

trong dé -R* néu c6 mit, 13 -CN.

(40) Hop chét theo phuong 4n bit ky trong sb céc phuong 4n tir (24) dén (34),

r A r - Y Al
trong do -R* néu c6 mat, 1a -RAC,

(41) Hop chét theo phuong 4n bit ky trong sb cic phuong an tir (24) dén (34),

trong dé -R* néu c6 mit, 1a -RA™.
Nhém -R*'¢
(42) Hop chét theo phuong 4n bit ky trong sb cac phuong 4n tir (24) dén (41),

trong do -R™C néu c6 mat, 1a -CH;.
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Nhém -RA™F

(43) Hop chét theo phuong 4n bét ki trong sb cac phuong 4n tir (24) dén (42),
trong dé -R*F néu ¢ mat, 13 -CF;.

Nhém -R*

(44) Hop chét theo phwong 4n bt ky trong sb cac phuong an tir (24) dén (43),
trong d6 -R*?, néu c6 mat, doc lap 14 -F, -Cl, -R**, -R** hoic -CN.

(45) Hop chét theo phwong 4n bét ky trong sb cac phuong 4n tir (24) dén (43),
trong d6 -R*?, néu ¢ mat, doc lap 1a -F, -Cl, hozc -CN.

(46) Hop chit theo phuong 4n bét ky trong sb cac phuong 4n tir (24) dén (43),
trong do -RAza néu c6 mat, 1a -F.

(47) Hop chit theo phuong 4n bét ky trong sb cac phuong 4n tir (24) dén (43),
trong d6 -RAz, néu c6 miat, 13 -CL

(48) Hop chit theo phuong 4n bét ky trong s6 cac phuong 4n tir (24) dén (43),
trong d6 -R*2, néu c¢6 mat, 13 -CN.

(49) Hop chit theo phuong 4n bét ky trong s6 cac phuong 4n tir (24) dén (43),
trong 4o -RAQ, néu c6 mit, 12 -RA%C.

(50) Hop chét theo phuong 4n bt ky trong sd cac phuong an tir (24) dén (43),

trong do -R** néu c6 mat, 1a RA%F,

Nhém -RA*¢

(51) Hop chét theo phuong 4n bt ky trong sb cac phuong an tir (24) dén (50),

-R*?C_ néu c6 mit, 1a -CHs,.

trong do
Nhém -RA%F

(52) Hop chét theo phuong 4n bit ky trong sb cac phuong 4n tir (24) dén (51),

-R**f néu c6 mat, 13 -CF;.

trong do
Nhém -R*

(53) Hop chét theo phuwong 4n bit ky trong sb cac phuong 4n tir (24) dén (52),

trong d6 -R**, néu c6 mit, doc 1ap 14 -F, -Cl, -R**C, -R**, hodc -CN.
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(54) Hop chét theo phuong 4n bit ky trong sb cac phuong an tir (24) d&én (52),
trong d6 -R™*, néu c6 mit, doc lap 1a -F, -CI, hodc -CN.

(55) Hop chét theo phuong an bit ky trong s cac phuong 4n tir (24) dén (52),
trong do -R* , néu c6 mit, 13 -F.

(56) Hop chét theo phuong 4n bit ky trong s cac phuong 4n tir (24) dén (52),
trong do -R*® ,néucod mat, 13 -CL

(57) Hop chét theo phuong an bit ky trong s cac phuong 4n tir (24) dén (52),
trong do -R™, néu c6 mit, 14 -CN.

(58) Hop chét theo phuong 4n bit ky trong s cac phuong 4n tir (24) d&én (52),

trong do -R* ndu c6 mat, 1a -R™C.

(59) Hop chét theo phuong an bit ky trong s cac phuong 4n tir (24) dén (52),
trong 4o _—RA3 , néu c6 mit, 1a -R* F
Nhém -R*3¢

(60) Hop chét theo phuong an bit ky trong sb cac phuong 4n tir (24) dén (59),

A3C A 1 s 1
-R C, néu c6 mit, 1a -CHs.

trong do
Nhém -RA%F

(61) Hop chit theo phuong 4n bt ky trong sb cac phuong an tir (24) dén (60),

trong do -R™F néu c6 mat, 1a -CF;.
Nhém -R*

(62) Hop chit theo phuong 4n bt ky trong sb cac phuong an tir (24) dén (61),

trong d6 -R™*, néu c6 mit, doc lap 1a -F, -Cl, -R**¢, -R** hosc -CN.

(63) Hop chat theo phuong 4n bit ky trong s6 cac phuong an tir (24) dén (61),

trong d6 -R**, néu c6 mat, doc 1ap 14 -F, -C1, hoic -CN.

(64) Hop chit theo phuong an bit ky trong s6 cac phuong an tir (24) dén (61),

YV SO
trong do -R 4, néu c¢6 mit, 1a -F.

(65) Hop chat theo phuong 4n bit ky trong s6 cac phuong an tir (24) dén (61),

. r 4 A r 4 Y
trong do -R** néu c6 mit, 12 -Cl.
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(66) Hop chit theo phuong 4n bat ki trong sb cac phuong 4n tir (24) dén (61),

trong d6 -R* néu c6 mat, 12 -CN.

(67) Hop chit theo phuong 4n bét ki trong sb cac phuong 4n tir (24) dén (61),

r A r - \ 4
trong dé -RA4, néu cd mat, 1a -RA%C,

(68) Hop chit theo phuong 4n bat ki trong sb cac phuong an tir (24) dén (61),
trong do -RA4, néu c6é mat, 1a -RAF.

Nhém -R*¢

(69) Hop chét theo phuong an bét k¥ trong sb cac phuong 4n tir (24) dén (68),
trong dé -RA4C, néu c6 mit, 13 -CH.

Nhém -R*F

(70) Hop chét theo phwong 4n bat ky trong s6 cic phuong 4n tir (24) dén (69),
trong dé -RA4F, néu cé mat, 12 -CF;.

Nhém -R*

71) Hop chét theo phuong 4n bit ky trong sb cic phuong an tir (24) dén (70),

op p

trong d6 -R*°, néu c6 mat, doc 1ap 1a -F, -Cl, -R**C, -R**, hoic -CN.

72) Hop chét theo phuong an bat ky trong sd cac phuong 4n tir (24) dén (70),

op P

trong d6 -R™*’, néu c6 mit, doc lap 1a -F, -Cl, hodc -CN.

(73) Hop chét theo phuong an bét ky trong sd cac phuong an tir (24) dén (70),
trong do -R*®, néu c6 mat, 13 -F.

(74) Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir (24) dén (70),
trong do -R*® néu c6 mat, 1a -CL

(75) Hop chét theo phuong an bét ky trong sb cac phuong an tir (24) dén (70),
trong do -R** néu c6 mat, 1a -CN.

(76) Hop chét theo phuong 4n bét ky trong s cac phuong an tir (24) dén (70),

trong dé -R* ,héu cd mit, 1a -RAC,

(77) Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir (24) dén (70),

trong do -R*® néu c6 mat, 1a -RMF.
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Nhém -R*€

(78) Hop chét theo phuong 4n bét ky trong sd

trong d6 -R*C, néu c6 mat, 13 -CH,.
Nhém -R*F

(79) Hop chit theo phuong 4n bét ki trong 50

trong do -R**F néu c6 mit, 13 -CF;.
Nhém -R®!

(80) Hop chét theo phuong 4n bét ky trong s6

36/200

cac phuong an tir (24) dén (77),

cac phuong 4n tir (24) dén (78),

cac phuong an tir (28) dén (79),

trong d6 -R®', néu c6 mat, doc 14p 14 -F, -CL, -R®'®, -R®'F hodc -CN.

C>>~

(81) Hop chét theo phuong an bat ky trong s

trong do -RB! néu c6 mit, doc 1ap 1a -F, -Cl, hodc -CN.

(82) Hop chét theo phuong 4n bat ky trong sb

trong dé -R®! néu c6 mit, 13 -F.

(83) Hop chit theo phuong 4n bét ky trong s6

trong do -R®! néu c6 mit, 1 -Cl.

(84) Hop chit theo phuong 4n bét ky trong sd

trong do -R®! néu c6 mit, 13 -CN.

(85) Hop chét theo phuong 4n bét ky trong s6

r }( r - b 1
trong dé -RBI, néu cé mit, la -RBIC,

(86) Hop chit theo phuong 4n bét ky trong s6

trong d6 -RB! néu c6 mat, 1a -RP'F,
Nhém -RP€

(87) Hop chét theo phwong 4n bét ky trong sd

trong do —RBIC, néu c6 mat, 1a -CHs.
Nhém -RB'F

(88) Hop chét theo phuong an bt ky trong sb

trong do -R®¥ néu c6 mat, 1a -CF;.
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Nhém -R™?

(89) Hop chét theo phuong 4n bt ky trong sd cac phuong 4n tir (28) dén (88),
trong d6 -R®?, néu c6 mat, doc 1ap 13 -F, -C1, -R**, -R®* hoic -CN.

(90) Hop chét theo phuong 4n bt ky trong s6 cac phuong an tir (28) dén (88),
trong do -RBZ, néu c6 mat, doc lap 1a -F, -Cl, hoac -CN.

(91) Hop chét theo phuong 4n bit ky trong s6 cac phuong 4n tir (28) dén (88),
trong do -RBZ, néu c6 mit, 12 -F.

(92) Hop chét theo phuong 4n bit ky trong s6 cac phuong 4an tir (28) dén (88),
trong do -R®2 néu c6 mat, 13 -CL

(93) Hop chét theo phuong 4n bét ky trong sd cac phuong 4n tir (28) dén (88),

trong do -R® néu c6 mat, 13 -CN.

(94) Hop chit theo phwong 4n bat ky trong sb cac phuong 4an tir (28) dén (88),

, A r - \ B2
trong do -RBz, néu cé mat, 1a -R <

(95) Hop chét theo phuong an bit ky trong sb cic phuong 4n tir (28) dén (88),
trong d6 -R®%, néu c6 mit, 13 -R®*.

Nhém -R¥*¢

(96) Hop chét theo phuong 4n bt ky trong sb cac phuong an tir (28) dén (95),
trong do -RBZC, néu c¢é mat, 14 -CH;.

Nhém -R®F

(97) Hop chit theo phwong 4n bit ky trong so cic phuong 4n tir (28) dén (96),

-RB% néu c6 mit, 14 -CF.

trong do
Nhém -R'

(98) Hop chét theo phwrong 4n bat ky trong s cac phuong 4n tir (1) dén (97), trong
a6 -R'1a-R™.

(99) Hop chét theo phurong 4n bit k¥ trong s6 cac phuwong 4n tir (1) dén (97), trong
do -R' 13 -H.
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Nhém -R*

(100) Hop chét theo phuong 4n bt ky trong sb cac phuong an tir (1) d&én (99),

trong 46 -R'*, néu c6 mit, doc lap 14 -F, -R', hoic -R'".

(101) Hop chét theo phuong 4n bét ki trong sb cac phuong 4n tir (1) dén (99),

trong do R néu c6 mat, 13 -F.

(102) Hop chét theo phuong 4n bét ky trong s§ cac phuong an tir (1) dén (99),

trong do -RlX, néu c6 mit, 1a -R'C.

(103) Hop chét theo phuong 4n bét ky trong s6 cac phuong an tir (1) dén (99),

trong do —RIX, néu c6 mit, 1a -R'F,
Nhém -R'€

(104) Hop chét theo phuong 4n bit ky trong 36 cac phuong an tir (1) dén (103),

trong dé -R'C, néu c6 mit, 12 -CH,.
Nhém -R'F

(105) Hop chit theo phuong 4n bt ky trong sb cac phuong an tir (1) dén (104),

trong do R, néu c6 mat, 1a -CF,.
Nhém -R?

(106) Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir (1) dén (105),
trong d6 -R* 1a -R*.

(107) Hop chét theo phuong 4n bat ky trong s6 cac phuong 4n tir (1) dén (105),
trong d6 -R* 13 -H.

Nhém -R*

(108) Hop chét theo phuong 4n bat ky trong sé cac phuong 4n tir (1) dén (107),

trong d6 -R*%, néu c6 mit, doc 14p 1a -F, -R*C, hoac -R*.

- (109) Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir (1) dén (107),

trong 4o -R** néu c6 mat, 1a -F.

(110) Hop chét theo phuong 4n bt ky trong s6 cc phuong 4n tir (1) dén (107),

trong 4o -R** néu c6 mit, 12 R*.
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(111) Hop chét theo phuong 4n bét ky trong sé cac phuong 4n tir (1) dén (107),
trong d6 -RZX, néu c6 mit, 12 -R%, |

Nhém -R*C

(112) Hop chét theo phuong 4n bat ky trong sb cac phwong 4n tir (1) dén (111),
trong d6 -R*®, néu c6 mat, 13 -CH,.

Nhém -R*

(113) Hop chét theo phuong 4n bét ky trong sé cac phuong 4n tir (1) dén (112),
trong d6 -R* néu c6 mit, 1 -CF.

Céac nhém -R' va -R? ciing nhau

(114) Hop chét theo phuong 4n bit ky trong s6 cac phuong 4an tir (1) &n (97),
trong d6 -R' va -R?, cing vé6i nguyén tir cacbon ma ching gin vao, tao thanh Cs.
¢xycloalkyl no.

(115) Hop chét theo phuong 4n bat ky trong sd cac phuong 4n tir (1) dén (97),
trong d6 -R' vi -R% clng v6i nguyén tir cacbon ma ching gin vio, tao thanh
xyclopropyl.

(116) Hop chét theo phuong 4n bat ky trong sé cac phuong an tir (1) dén (97),
trong d6 -R va -R%, cling v6i nguyén tir cacbon ma ching gin vao, tao thanh xyclobutyl.

(117) Hop chit theo phuong an bat ky trong s6 cac phuong an tir (1) dén (97),
trong d6 -R! va -R®, cing v6i nguyén tir cacbon ma ching gin vio, tao thanh
xyclopentyl.

(118) Hop chét theo phuong 4n bat ky trong sd cic phuong an tir (1) dén (97),
trong d6 -R va -R%, cling v6i nguyén tir cacbon ma ching gin vao, tao thanh xyclohexyl.

Nhém -R?

(119) Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir (1) dén (118),
trong d6 -R* 13 -R**.

(120) Hop chét theo phuong an bét ky trong sb cac phuong an tir (1) dén (118),
trong d6 -R* 13 -H.
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Nhém -R**

(121) Hop chit theo phuong 4n bt ky trong sb cac phuong 4n tir (1) dén (120),
trong do -R** néu c6 mat, 1a -R® <

(122) Hop chit theo phuong 4n bét ky trong sb cac phuong 4n tir (1) dén (120),
trong d6 R** néu c6 mit, 1a R,

Nhém -R*¢

(123) Hop chét theo phuong 4n bit ky trong s cac phwong 4an tir (1) dén (122),
trong d6 -R? C, néu c6 mat, 13 -CH,.

Nhém -R*"

(124) Hop chat theo phuong 4n bit ky trong sb cac phwong 4n tir (1) dén (123)
trong do --R3F, néu c6 mat, 13 -CF;.

Nhém -R*

(125) Hop chét theo phuong 4n bit ky trong s cac phuong 4n tir (1) dén (124),
trong d6 -R* 13 -R*.

(126) Hop chét theo phuong 4n bit ky trong s cac phwong 4n tir (1) dén (124),
trong d6 -R* 1a -R*C,

(127) Hop chét theo phuong an bét k¥ trong s§ cac phuong 4n tir (1) dén (124),
trong d6 -R* 13 -NR™)R™).

Nhém -R*

(128) Hop chét theo phuong 4n bit ky trong sb cac phuong 4n tir (1) dén (127),
trong do —R4C, néu c6 mat, Cisalkyl mach théng hoac mach nhanh no.

(129) Hop chét theo phwong an bat ky trong s6 cac phuong an tir (1) dén (127),
trong dé -R*®, néu c6 mat, C,salkyl mach théhg hodc mach nhanh no.

(130) Hop chét theo phuong 4n bit ky trong s6 cac phuong 4n tir (1) dén (127),

trong d6 -R*¢, néu c6 mat, 1 -CH; hozc -CH,CHj.

(131) Hop chét theo phuong 4n bat ky trong sb cac phuong 4n tir (1) dén (127),

trong do -R* néu c6 mat, 13 -CH;.
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Nhém -R*¢
(132) Hop chét theo phuong 4n bat ky trong sb cac phwong 4n tir (1) dén (131),
trong d6 -R*C, néu c6 mat, 13 xyclopropyl.

(133) Hop chét theo phuong 4n bat ky trong sd cac phuong 4n tir (1) dén (131),

4
_RAcc

trong do , néu c6 mat, 1a xyclobutyl.

(134) Hop chét theo phuong 4n bét ky trong sb cac phuong an tir (1) dén (131),

trong d6 -R*°C, néu c6 mat, 13 xyclopentyl.

(135) Hop chét theo phuong 4n bat ky trong sd cic phuong 4n tir (1) dén (131),

trong d6 -R*°C, néu c6 mat, 1a xyclohexyl.

(136) Hop chét theo phuong 4n bat ky trong sé cac phuong 4n tir (1) dén (135),
trong do R™M néy c6 mat, 1a -R™NIC
(137) Hop chét theo phuong an bat ky trong sd cac phuong 4n tir (1) dén (135),

trong 4o -R4N1, néu cé mat, 1la -H.
- Nhém -R*™€

(138) Hop chét theo phuong 4n bat ky trong sé cac phuong 4n tir (1) dén (137),

4N1IC
-R

trong do , néu c6 mat, Ci.zalkyl mach théng hodc mach nhanh no.

(139) Hop chét theo phuong an bét ky trong sb cac phuong 4n tir (1) dén (137),
trong d6 -R4Nlc, néu c6 mat, 13 -CH; hoidc -CH,CH;.

(140) Hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir (1) dén (137),

4N1C
-R

trong d6 , héu co mat, 1a -CH;.

Nhém -R*?

(141) Hop chét theo phuong an bét ky trong sb cac phuong 4n tir (1) dén (140),
trong 4o -R™ néu c6 mit, 1a -R™C,
(142) Hop chét theo phuong an bét ky trong sb cac phuong 4n tir (1) dén (140),

RN

trong do , néu co mat, la -H.
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Nhém -R**¢

(143) Hop chét theo phuong 4n bt ky trong s6 cac phuong 4n tir (1) dén (142),

trong do —R4N2C, néu c6 mat, Ci.zalkyl mach théng hoac mach nhanh no.

(144) Hop chét theo phuong 4n bit ky trong s cac phuong an tir (1) dén (142),
trong dé -R4N2C, néu c6 mat, 13 -CH; hoic -CH,CHs.

(145) Hop chét theo phuong 4n bat ki trong s6 cac phuong 4n tir (1) dén (142),

4N2C
-R

trong do , néu c6 mat, 1a -CH;.

Nhém -NR™MHYR™) (khi 13 vong)

(146) Hop chét theo phuong 4n bat ki trong sb cic phuong an tir (1) dén (127),
trong d6 -NR*™M(R™?), néu c6 mat, doc 14p 1a pyrrolidinyl, piperidinyl, piperazinyl,

hodc morpholinyl; va va tuy y dugc thé bﬁng mot hodc nhiéu nhém Cialkyl mach thz:mg
hoac.

(147) Hop chét theo phuong 4n bit ki trong sd cac phuong 4n tir (1) dén (127),
trong d6 -NR™R™), néu c6 mit, doc 1ap 13 pyrrolidinyl, piperidinyl, piperazinyl,
hodc morpholinyl.

CAu hinh cta cacbon ma -R' va -R? duoc gin vao

(148) Hop chét theo phuong 4n bit ky trong s cac phuong 4n tir (1) dén (147),
trong d6 -R! va -R? 14 khac nhau, va hop chat nay 1a hop chit c6 cong thic sau, hodc

muoi hodc solvat dugc dung cia né:

N .
N R
(0] R3
: l j ( l> Il 1
S R

\_ ¢/ I % 2
(149) Hop chét theo phuong 4n bét ky trong sd cac phuong 4n tir (1) dén (147),

trong d6 -R' va -R* 14 khac nhau, va hop chit nay 1a hop chit c6 cong thirc sau, hoic

muoi hodc solvat dugc dung cia no:
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Mot sb hop chit dugc vu tién

(150) Hop chét theo phuong 4n (1), 12 hop chét c6 mdt trong s cac cong thirc sau,

hoac muoi hoac solvat dugc dung ctia no:

Hop chit Céu triic

-

0.
=
e

NASMP-01

(@)
NASMP-02 %5
a
= NN
F

NASMP-03
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NASMP-04 ),
L C
NC
o}
N
NASMP-05 o}
cl @( 0
/K/
|
N
o)
N
NASMP-06 o}
S
o]
OY
N
NASMP-07 Q
F %
(J
FaC O
OY
[N
NASMP-08 0
kS
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NASMP-09
NASMP-10 o,
F X
0
| ~N
|
NG
OY
N
NASMP-11 0,
F
F v
~
X N
OY
N
NASMP-12 CF30,
PR
L
OY
N
NASMP-13
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O
z—

%‘/ ~
N
NASMP-14 O\\
Fop
g
OY\
N
NASMP-15 O\\S%)
F N \
Lo
= | =
N
OY
N
NASMP-16 O\\
Soi
Cl
OY
N
NASMP-17 Q,
S\
\
(‘ O
F O F
OY
N
NASMP-18 0,
S
O
| N
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NASMP-19 0 F

NASMP-20 R:

NASMP-21 o)

Két hop

Dénh gi4 ring mot s6 ddu hiéu theo sang ché, dé 16 rang, dugc mod ti trong ngit
canh cta cac phuong 4n riéng biét, ciing c¢6 thé duge tao ra két hop trong mot phuong
4n duy nhét. Nguoc lai, cac d4u hiéu khac nhau theo sang ché, dé ngin gon, duoc mé ta:
trong ngir canh cua mdt phuong an, ciing cé thé duoc tao ra riéng r& hodc trong t6 hop
phu phit hop bat ky. T4t ca cac két hop cia cac phuong 4n lién quan dén cac nhém hoa
hoc dugc dai dién boi cac bién (vi du, =X-, m, RA -RAC .R®F n, -RB, -REC RPF RM
_RAIC,_RAIF RA2 RAXC A pA3 RAIC pASF pA4 RAIC pAUF pRAS pRASC RASE
_RB! _RBIC _RBIF pB2 pBC B pl pIX pIC pIF p2 p2X R R¥F p3

3X 3C 3F 4 4C 4CC 4N1 4N1C
B o_R :_R 7_R>_ >-R >_R s~ 5

4 4N2C X %
Nz, -R™, v.v.) dugce bao gdm cu the

b6 sang ché va boc 16 trong ban mé ta ndy gidng nhu thé mdi va moi két hop duge boc

10 riéng 1€ va r0 rang, trong pham vi ma cac két hop nhu vay bao gdm cac hop chat 1a cac

hop chét 6n dinh (nghia 13 cac hop chét c6 thé duge phén l4p, dic tA va thir nghiém hoat
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tinh sinh hoc). Trong ban mé ta nay, ngudi cé hiéu biét trung binh trong linh vuc s& dé
dang danh gi4 duoc ring mot s& két hop nhét dinh ciia cac nhém (vi du, phén tir thé) co
thé tao ra cac hop chit c6 thé khong duogc téng hop dé dang va/hoic khong 6n dinh vé
mit hoa hoc. Ngoai ra, tAt ca cac két hop phu cla cidc nhom hoéa hoc dugce liét ké trong
c4c phuong 4n mé ta cac bién s6 nhu vy ciing duge bao gdm trong sing ché cu thé va
bdc 16 trong ban md ta nay gidng nhu thé mdi va moi két hop phu nhu vay clia cac nhém

héa hoc dugce boc 10 riéng 1€ va rd rang trong ban mo ta nay.
Céc dang vé co ban duoc tinh ché

Theo mdt khia canh, sing ché d& cap dén cac hop chit NASMP, nhur mé ta trong
ban mé ta nay, & vé& co ban duge tinh ché va/hoac & dang vé co ban khong chira tap
chét.

Theo mét phuong an, dang vé co ban dugc tinh ché 14 dang it nhit 50% khdi
lwong, vi du, it nhit 60% khéi luong, vi du, it nhit 70% khéi hrong, vi du, it nhit 80%
khéi luong, vi du, it nhit 90% khdi luong, vi du, it nhat 95% khdi lugng, vi du, it nhét
97% khdi lwong, vi du, it nhit 98% khdi luong, vi du, it nhit 99% khéi luong.
Trir khi ¢6 quy dinh khic, dang vé co ban dugc tinh ché dung dé chi hop chat &
bét ky dang ddng phan l4p thé hoic dong phan dbi quang ndo. vi du, theo mot phuong
4n, dang v& co ban duoc tinh ché dung dé chi hdn hop gdm chét ddng phén lap thé, tirc
12 duoc tinh ché so vdi cac hop chit khéac. Theo mot phuong an, dang vé co ban duge
tinh ché dung d& chi mot déng phan l4p thé, vi du, ddng phan 1ap thé tinh khiét vé mat
quang hoc. Theo mot phwong 4n, dang vé co ban dugc tinh ché dung d chi hdn hop
gbm céc chit ddng phan dbi quang. Theo mdt phuong an, dang vé co ban dugc tinh ché
ding dé chi hdn hop ciia cac chit dong phan d6i quang ding mol (tirc 13 hdn hop
raxemic, raxemat). Theo mot phuong an, dang vé co ban duge tinh ché dung dé chi mot
chit ddng phan d6i quang, vi du, chit ddng phan d6i quang tinh khiét vé mit quang

hoc.

Theo mot phwong 4n, tap chit chiém khong nhiu hon 50% khéi lwong, vi du,
khong nhidu hon 40% khéi luong, vi du, khéng nhiéu hon 30% khdi luong, vi du,
khong nhiu hon 20% khéi luong, vi du, khong nhidu hon 10% khéi lugng, vi du,
khoéng nhiéu hon 5% khéi luong, vi du, khc“)ng nhiéu hon 3% khdi lugng, vi du, khong
nhidu hon 2% khéi lrgng, vi du, khong nhiéu hon 1% khéi lugng.
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Trir khi ¢6 quy dinh khac, cAc tap chit ding dé chi céc hop chit khac, nghia 13
khong phai 13 dong phan 14p thé hoic déng phan dbi quang. Theo modt phwong 4n, cac
tap chit ding d& chi cac hop chit khac va cac chat dong phan lap thé khac. Theo mot
phuong 4n, chit gdy 6 nhifm d cip dén cac hop chit khac va chit déng phan dbi
quang khac.

Theo mét phuong 4n, dang vé co ban dugc tinh ché 13 it nhit 60% tinh khiét vé
mat quang hoc (tac 1a 60% hop chét, tinh theo mol, 12 chét dffmg phan lap thé hodc chét
ddng phan déi quang mong mudn, va 40% 13 ddng phan 1ap thé hodc chit dong phan
d6i quang khéng mong mudn), vi du, it nhit 70% tinh khiét vé miat quang hoc, vi du, it
nhét 80% tinh khiét vé& mat quang hoc, vi du, it nhét 90% tinh khiét v& mat quang hoc,
vi du, it nhit 95% tinh khiét v& mit quang hoc, vi du, it nhat 97% tinh khit v& mit
quang hoc, vi du, it nhét 98% tinh khiét v& mit quang hoc, vi du, it nhét 99% tinh khiét

quang.
Chéat ddng phan

Mot sb hop chét c6 thé ton tai & mot hodc nhidu dang hinh hoc, quang hoc, dbng
phan d6i quang, ddng phan d6i quang, ddng phan epime, atropic, déng phan 1ap thé,
tautome, ciu dang hodc anome, bao g61n, nhung khong chi gigi han &, dang cis va
trans; dang E va Z; cac dang c, t, va r; dang endo- va exo-; R, S va cdc dang meso; dang
D va L; dang d va 1; dang (+) va (-); cac dang keto, enol va enolat; cac dang syn va
anti-; cac dang nép 16m va nép 15i (synclinal va anticlinal); dang o va B; dang truc va
dang xich dao; c4c dang thuyén, ghé, xodn, phong bi, va ghé ngdi bét; va su két hop
ctia chung, sau diy duoc goi chung 13 “chdt ddng phan” (hoic “dang ddng phan”).
Tham khao dén mot nhém chu tric ciing c6 thé bao gdm cac dang ddng phéan
chu tric thudc nhém d6 (vi du, Cisalkyl bao gébm n propyl va iso propyl; butyl bao
gdm n, iso, sec va tert butyl; metoxyphenyl bao gom ortho, meta va para metoxyphenyl
). Tuy nhién, vi€c tham 1_<hé0 dén mdt nhom cu thé hodc dang thay thé khong duge du
dinh d bao gdm céc ddng phén ciu trac (hoic cac dong phan cdu tao) khic ma khac
xét vé& cac lién két gitra cac nguyén tir hon 1 cac vi tri trong khong gian. Vi du, tham
khao dén nhém metoxy, -OCHj, khong dugc hidu 13 tham khao dén dong phan cu tric
cta nd, nhém hydroxymetyl, -CH,OH. '
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Viéc loai trir & trén khong lién quan dn cic dang ddng phén tautome, vi du,
dang xeto, enol va enolat, nhur trong cac cip ddng phan sau: keto/enol (dwgc minh hoa
dusi day), imin/enamin, amit/ruou  imino, amitin/amitin,  nitroso/oxim,
thioketon/enethiol, N-nitroso/hydroxyazo va nitro/axi-nitro. Tham khdo trong ban moé

ta nay dén mot tautome nhim bao gdm ca hai ddng phén tautome.

H i i -H7 o
——-{J:,—{:ill _— \’C-:CJ = \i ——_C:,H
| ~ e ~ o v ~

i pmd, - - ia
keio znol enaia

Liru ¥ ring duoc bao gdm cu thé trong thuét ngit “d6ng phan” 13 cac hop chét c6
mét hoic nhiéu thay thé déng vi. Vidy, H ¢c6 thé & bét ky dang dé)ng vi nao, bao gém IH,
sl (D), va *H (T); C c6 thé & bit ky dang ddng vi ndo, bao gdém °C, Be,va*c; 0
c6 thé & bt ky dang déng vi nao, bao gf‘)m 160 va 180; va cac dang tuong tu.

Trir khi ¢6 quy dinh khéc, tham chiéu dén moét hop chit cu thé bao gbm tAt ca
c4c dang ddng phan nhu viy, bao gdm ca hdn hop (vi du, hdn hop raxemic) cia ching.
Céc phuong phép diéu ché (vi du, tdng hop khong ddi xtng) va tach (vi du, phwong
phép két tinh phan doan va sic ky) ctia cac dang dong phan nhu vay hodc di biét trong
linh vuc k§ thuat hodc d& dang thu duoc bang cach didu chinh cac phuong phap dugc

huéng dan trong ban md ta ndy, hodc cac phuong phép da biét, theo cach da biét.
Mubi

C6 thé thuan tién hodc mong muén @& didu ché, tinh ché va/hoac xu ly mudi
tuong ung cda hgp chét, vi du, mudi duge dung. Céc vi du vé mudi dugc dung dugc
thao ludn trong Berge va cOng su, 1977, “Pharmaceutically Acceptable Salts,”

J. Pharm. Sci., tdp 66, trang 1-19.

Vi du, néu hop chét 14 anion hodc ¢c6 nhém chirc, ¢6 thé 1 anion (vi du, -COOH
c¢6 thé 13 -COO"), thi mubi cé thé duoc tao thanh véi cation thich hop. Vi du vé cac
cation v6 co thich hop bao gdm, nhung khéng chi gi¢i han &, c4c ion kim loai kiém nhu
Na* va K, c4c cation kiém thd nhu Ca® va Mg®", va cic cation khac nhu Al3+ ciling
nhur ion amoni (te 13, NH*). Vi du v& c4c cation hiru co thich hgp bao gém, nhung
khong chi gi¢i han & c4c ion amoni dugc thé (vi du, NH;RY, NH,R™, NHR”, NR™), vi
du, trong d6 mdi R doc lap 13 C jsalkyl, Csgxycloalkyl, Csgxycloalkyl-Cigalkyl, va
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phenyl-C,_salkyl, mach thing hoic mach nhanh bdo hoa trong d6 nhém phenyl tuy ¥
duoc thé. vi du vé mot s6 ion amoni dugc thé thich hop 1a cac ion thu dugc tir:
etylamin, dietylamin, dixyclohexylamin, trietylamin, butylamin, etylendiamin,
etanolamin, dietanolamin, piperazin, benzylamin, phenylbenzylamin, cholin,
meglumin, va tromethamin, cling nhu axit amin, nhu lysin va arginin. M6t vi du vé ion

amoni béc bbn phd bién 12 N(CH;)*"

Néu hop chit 13 cation, hodc c6 mdt nhém chirc, ma khi proton hda c6 thé trg
thanh cation (vi du, -NH, c6 thé tré thanh -NH?"), thi mubi ¢6 thé dugc tao thanh véi-
anion thich hop.

Vi du, néu clu tric me chira nhém cation (vi du, -NMez+) hodc ¢6 nhém chirc
ma khi proton héa c6 thé trd thanh cation (vi du, -NH? ¢6 thé trd thanh -NH"), thi mubi
¢6 thé duoc tao thanh v6i anion thich hop. Trong trudng hop clia hop chét amoni bac
bbn, modt anion trai ddu thudng ludn c6 mit dé cin bing dién tich dwong. Néu, ngoai
nhém cation (vi du, NMe*, -NH? "), hop chét con chira moét nhém c6 khi ning tao
anion (vi du, -COOH), thi mudi bén trong (con dugc goi 13 chit ludng tinh) cé thé duogc
tao thanh.

Vi du vé cac anion v6 co thich hgp bao gom, nhung khong chi giéi han &, cac
anion c6 ngudn goc tir cac axit vé co sau: clohydric, bromhydric, hydroiodic, sulfuric,

sulfuro, nitric, nitro, phosphoric, va phosphoro.

Vi du v& céc anion hitu co thich hop bao gdm, nhung khong chi gi6i han &, cac
anion c6 ngudn gbc tir cac axit hiru co sau: 2-axetyloxybenzoic, axetic, trifloaxetic,
ascorbic, aspartic, benzoic, camphorsulfonic, xinamic, xitric, edetic, 1,2-etandisulfonic,
etansulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic, hydroxymaleic,
hydroxynaphtalen carboxylic, laethionic, lactic, lactobionic, lauric, maleic, malic,
metansulfonic, mucic, oleic, oxalic, palmitic, pamoic, pantothenic, phenylaxetic,
phenylsulfonic, propionic, pyruvic, salixylic, stearic, suxinic, sulfanilic, tartric,
toluensulfonic, va valeric. vi du vé& cac anion hifu co cao phan tir thich hop bao gdm,
nhung khong chi gi6i han &, cic anion cé ngudn gbc tir cic axit cao phan tir sau: axit
tanic, cacboxymetyl xenluloza.

Vi du vé céc ion dbi tng thich hop dic biét thich hop véi cac hop chat amoni

bac bdn (vi du, cac hop chét c6 nhém pendant -NMe3+) bao gdm 1-adamantanesulfonat,
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benzensulfonat, bisulfat, bromua, clorua, iodua, metansulfonat, metylsulfat,
1,5-napthalen-bis-sulfonat, 4-nitrobenzensulfonat, format, tartrat, tosylat, trifloaxetat,
triflometylsulfonat, sulphat. M6t lan nita, néu hop chét ciing chira mot nhém cé kha

ning tao thanh anion (vi du, -COOH), thi mot mudi ndi c6 thé duge tao thanh.

Trir khi ¢6 quy dinh khac, vién din dén mot hop chat cu thé cfing bao gdm céc

dang mudi ciia ching
Solvat va hydrat

C6 thé thuén tién hodc mong mubn d& chuén bi, tinh ché va/hodc xir 1y solvat
héa trong ng cia hop chit. Thuit nglt “solvat” dugc st dung & ban mo tA nay theo
nghia théng thuong dé chi phuc chat hoa tan (vi du, hop chat, mudi ciia hop chét) va
dung moi. Néu dung moéi 13 nude, solvat ¢ thé duge goi mot cach thusn tién 13 hydrat,

vi du, mono-hydrat, di-hydrat, tri-hydrat, v.v.

Trir khi ¢6 quy dinh khac, vién din dén mot hop chét cu thé cling bao gdm céc

dang solvat va hydrat cua chung.
Céc dang duoc bao vé vé mit héa hoc

C6 thé thuan tién hoic mong mubn dé chudn bi, tinh ché va/hoic xt 1y hop chét
¢ dang duogc bao vé vé& mit hoa hoc. Thuit nglt “dang dugc bao vé vé mat héa hoc”
duogc st dung ¢ ban mé ta nay theo nghia héa hoc théng thuong va lién quan dén hop
chét trong d6 mot hodc nhidu nhém chirc phan Gng duge bao vé khéi cic phan Gmg hoa
hoc khong mong mubn trong céc diéu kién nhét dinh (vi du, pH, nhiét 49, buc xa, dung
moéi va didu kién turong tu). Trong thuc té, cac phuong phap héa hoc da biét 16 duoc st
dung dé 1am cho mot nhém chic khong hoat dong mot cach thuan nghich, néu khéng,
nhém chirc ndy s& phéan tmg trong cac diéu kién nhit dinh. G dang dugc bao vé vé mit
héa hoc, mot hodc nhiéu nhém chic phan tng & dang nhém dugc bdo vé hodc bao vé
(cach khac 13 nhém duoc che hodc nhém che hodc nhém dugc phong bé hoic phong
bé). Bing cach bao vé mot nhém chitc phan ting, cac phan tng lién quan dén cac nhém
chirc phan tGng khong dugce bao vé khac ¢ thé dugc thuc hién ma khéng anh hudng
dén nhém dugc bao vé; nhom bao vé c6 thé bi loai bd hodc nhém che duge bién ddi,

thuong 12 & bude tiép theo, ma khong 4nh huong dang ké dén phén con lai cia phén tir.
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Vi du, xem cac Protective Groups in Organic Synthesis (T. Green va P. Wuts; Phién
ban thir 4; John Wiley va Sons, 2006).

Nhiéu phuong phap “bao v&”, “bao viy” hoic “che” nhu viy dugc st dung rong
rai va d3 biét trong tdng hop hiru co. Vi du, mét hop chit c6 hai nhém chirc phan tng
héa tri khac nhau, ca hai déu sé& phan Umg trong céc diéu kién cu thé, c6 thé duge tao
din xuét dé tao ra mot trong cac nhoém chirc “duge bdo v€” va do dé khong hoat dong,
trong cac didu kién quy dinh; do viy duoc bao vé, hop chét ¢ thé duogc sir dung 1am
chét phan tmg ma chi ¢6 mot nhém chiic phan tng hiéu qua. Sau khi phan mg mong
muén (lién quan dén nhém chuec khéc) hoan tat, nhém duoc bao vé cb thé dugc “khu

bao v€” dé dua nd trd lai nhom chire ban dau.

)
s
)
L
q
e

trityl (triphenylmetyl) ete; trimetylsilyl hodc t-butyldimetylsilyl ete; hodc axetyl este
(-OC(=0)CH;, -OAc).

Tién duoc chat

C6 thé thuén tién hodc mong mudn dé diéu ché, tinh ché va/hoic xir 1y hop chat
& dang tién duoc chat. Thuat ngit “tién dugc chat”, nhu duoc st dung & ban mo ta nay,
lién quan dn hop chit, tao ra hop chit mong mudn in vivo. Thong thudng, tién duoc
chét khong hoat dong, hodc it hoat tinh hon hoat chét mong mudn, nhung cé thé cung
cép cac dac tinh x 1ly, st dung hodc chuyén héa c¢6 loi
Vi du, mot s tién dugc chét 13 cic este cua hoat chét (vi dy, mdt este khéng bén
vé mit chuyén héa dugc dung). Trong qua trinh chuyén héa, nhém este (-C(=O)OR)
dugc phéan cit dé tao ra hoat chat. Cac este nhu vay co thé dwoc tao ra béng cach este
héa, vi du, cta bat ky nhém nio trong sd cac nhém axit cacboxylic (-C(=0)OH) trong
hop chét gbc, néu thich hop, trudc khi bao vé bit ky nhém phan trng nao khac cé trong

hop chat goc, sau d6 bang cach khir bdo v¢ néu can thiét.

Ngoai ra, mét sb tién dugc chit duoc kich hoat béng enzym dé tao ra cac hoat
chét, hoic mé6t hop chit, ma sau phan tng héa hoc tiép theo, tao ra hoat chat (vi du,
nhu trong liéu phép tién chit enzym huéng vao khang thé (ADEPT: antibody directed
enzyme prodrug therapy), liéu phép tién chit enzym huéng gen (GDEPT: gene directed

enzyme prodrug therapy), liéu phép tién chét enzyme huéng din lipid (LIDEPT: lipid
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directed enzyme prodrug therapy), v.v.). Vi du, tién chét c6 thé 13 mot din xudt dudng

hoic lién hop glycosit khac, hodc c6 thé 1a mot din xuét este cia axit amin.

Phuong phéap tbng hop héa hoc chung
Cac phuong phap téng hop héa hoc ciia cac hop chit NASMP dugc md ta trong
ban mb ta nay. Cac phuong phap ndy va/hodc cic phuong phap di biét rd khic c6 thé
duoc sira ddi va/hodc didu chinh trong nhimg cach di biét d& cung cdp cic phuong

phap téng hop thay thé hoic cai tién.

Theo mdt cach tiép can (nhu dugc minh hoa trong So dd A), piperidin-4-
metanol dugc N-axyl héa hodc N-carbamoyl hoa bang, vi du, axetic anhydrua hoic
axetyl clorua véi su c6 mit cia bazo nhu trimetylamin. Dén xudt N-axyl héa or
N-carbamoyl sau d6 dwoc chuyén dbi thanh mesylat bang metansulphonyl clo
(MsCl) v6i sy ¢6 mit ciia bazo nhu trietylamin. Mesylat dugc thay thé bing anion
thiolat thom bang cach st dung bazo nhu xesi cacbonat (Cs,COs) va dan xuit sulphua
duogc tao thanh dugc oxy héa thanh sulphon bang cach st dung axit m-cloperbenzoic
(m-CPBA) hoic kali permanganat (KMnQOy,). Biaryl sulphon dugc tao thanh bing cach
nglu hop este boronic thom hodc axit thich hop véi bromphenyl sulphon sir dung chit
xuc tac kim loai chuyén tiép nhu tetrakis(triphenylphosphin)paladi (0) (PA(PPR)H.

So dd A
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Trong cach tiép can tht hai, (nhu dugc minh hoa trong So dd B),
brom(mono)phenyl sulphon dugc tao thanh trong So d6 A duoc chuyén héa thanh
este boronic béng cach st dung 4.4.,55-tetrametyl-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2—yl)-1,3,2-dioxabdrolan va chat xac tac kim loai chuyén tiép nhu
bis(triphenylphosphin) paladi (II) diclorua (Pd(PPh;),Cl,). Biaryl sulphon dugc tao
thanh bang cach ngiu hop este boronic v6i bromua, iodua hogc triflat thich hop bing
cich st dung chit xtc tic kim loai chuyén tiép nhu
tetrakis(triphenylphosphin)paladi(0) (Pd(PPh;),) hodc [1,1°-
Bis(diphenylphosphino)feroxen] diclopaladi(II) (Pd(dppf)CL).

So d6 B
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Trong c4c trudong hop trong d6 thiol thom thich hop khéng c6é sén trén thi
truong, n6 c6 thé duoc didu ché bang cach khir sulphonyl clorua tuong Gng bang tac

nhéan khir nhu triphenylphosphin (PPh3) (nhu dugc minh hoa trong So 5 C).

So dd C
Clil
0=S=0 SH
B1 B1
R PPh, R
RBZ RBZ
Br Br

Theo cach khac (nhu dugc minh hoa trong So dd D1), anilin dugc thé thich hop
¢6 thé duge diazot héa bing natri nitrit (NaNO2) va axit nhur axit clohydric (HCI). Muéi
diazoni sau d6 dugc phan tng véi kali etyl xanthat va sau do dugc thuy phéan bang kali
hydroxit (KOH) dé thu duoc thiol thom.
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(el FHT

1i) kali etvl xanthat

f3t

Trong trudng hop trong d6 mét trong cac phan tir thé 13 nhém nitril (nhu dugc
minh hoa trong So d6 D2), nitril ¢ thé bi hydrat hoéa thanh amit bic mot trong qua
trinh thiy phan kali hydroxit. Néu truong hop nhu vy, thiol thom chira phén tr thé
amit bac mét duogce ng?xu hop véi bromua nhu trong cac So dd A va B va sau d6 duogc
xtr 1y bing tac nhan khir nude nhu trifloaxetic anhydrua (TFAA) dé tai tao nitril tir amit
bac mot.

So dd D2

oy ARG

!

11} kali etv] xanthat

ETI—

Viéc tiép cén vdi thiol biaryl co thé dat dugc nhu sau (nhu dugc minh hoa trong
So d E): Hop chit biphenyl thich hop duoc didu ché tir axit boronic va halobenzen
bang phan ung ngiu hop Suzuki. Biphenyl dugc sulfonyl héa bang cach st dung axit
closulfonic (CISO3H) d thu duoc twong tmg axit sulfonic. Axit sau d6 dugc phéan ung
v6i thionyl clorua (SOCI2) dé thu dugc aryl sulfonyl clorua twong Ung. Viéc khir
sulphonyl clorua bing, vi du, triphenylphosphin (PPh3), thu dugc dan xuit biarylthiol.
Soddo E
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Cl
O:é:O SH
i) CISO;H O O
||)SOCI F PPh, F
o~
© O O 0
F F

Biaryl thiol c¢6 thé dugc phan Gng v6i din xuit N-axyl hoa/N-carbamoyl héaO-
mesyl héa-piperidin-4-metanol, vi duy, nhu trong cic So d A va B.
Theo c4ch khac (nhu dugc minh hoa trong So dd F), tert-butyl 4-
(brommetyl)piperidin-1-carboxylat ¢6 thé duogc xir Iy bang axit trifloaxetic (TFA) véi
su ¢4 mit cia trietylsilan (Et3SiH) dé loai bo nhém Boc. San phdm thu dugc sau d6 c6
thé duoc N-axetyl héa hoic N-carbamoyl héa véi su c6 mit clia bazo nhu pyridin.
Brommetylpiperidin c¢6 thé duoc phan Gng véi biaryl thiol véi su c6 mit ciia bazo nhu
caesi cacbonat (Cs2CO3) va sulphua tao ra nhu vdy dugc oxy hda véi, vi du, axit

mcloperbenzoic (m-CPBA) hoic kali permanganat (KMnO4) dé thu dugc hop chat dich.

So dd F

Y o) YCH:,

N N

S

r
o S O _CHs o
i) TFA / Et,SiH T O
iAcCl m-CPBA
—_—
Cs,CO, F O F !
F

Brommetylpiperidin da dugc N-axyl hoa cling co thé dugc st dung thay cho

m w
T

mesylat trong cac So do A va B.

Theo cach tiép c4n thay thé (nhu dugc minh hoa trong So dd Gl1), biaryl thiol
c6 thé dugc phin tvmg véi N-Boc-4-brommetylpiperidin  hoic N-Boc-4-
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metansulphonyloxymetylpiperidin dé thu dugc sulphua duoc oxy héa véi, vi du, axit

m-cloperbenzoic (m-CPBA) @ thu dugc biaryl sulphon (Z1).
So dd Gl
tl Bu t-Bu
o 0 OY8
N
1

F
t-Bu S/<

l S
(')/Tl/\clj © m-CPBA
Cs,CO, \© F\Q

Theo cach tiép cén thay thé (nhu duoc minh hoa trong So dd G2), biaryl c¢6 thé

o O

-
I

duge tao thanh théng qua phan tng ciia monoaryl thiol thich hgp, oxy héa, va ngiu hop
v6i axit boronic hodc din xuét este thich hop nhu trong So d6 A.

So db G2

t' Bu

O (@]
£Bu t Bu
O I Y N
SH
N

tl-Bu

0] (6] 0

N m-CPBA //O
—_— ——— S\ -_—

-

O
(®)

) L
. g 5~

D61 v6i cac hop chit trong d6 R' = R* = H trong biaryl sulphon (Z1), nhém

Boc ¢6 thé duoc loai bo bang cach xir 1y bang axit trifloaxetic va piperidin tao ra nhu
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vay sau dé co thé dugc N-axyl héa hodc N-carbamoyl héa (vi du, nhu dugc minh hoa
trong So d6 H).

So dd H
t'—Bu CI;HS
O _CH, O o O _N
Y Y \CH3
N N
LE [9 |
0 o 0 )\ CHs 0
s s< < ~ // cl” N7 <
O (@] O | (@]
Ac,0O CHj
D —— - —_— —_—
F
Q
NS
F F

Ngoai ra, (nhur dugc minh hoa trong So @6 J1), biaryl sulphon (Z1) cé thé duoc
xir 1y bing bazo nhu natri hexametyldisilazit (NaHMDS) tiép theo 13 hodc tac nhan flo
héa nhu N-flobenzensulfonimit (NFSI) hodc tac nhan alkyl héa nhu mety! iodua (Mel)
d8 thu duogc biaryl sulphon véi 1an luot R' = flo (Z2-F) hoic R' = metyl (Z2-Me).
Nhém Boc sau d6 c6 thd dugc loai bé bing cach xtr 1y bing axit trifloaxetic va
piperidin tao ra nhu vay sau d6 cé thé dugc N-axyl héa hoic N-carbamoyl héa. Cac

chit déng phén c6 thé dugc tich néu mudn.

So dd J1
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tI—Bu . tl—Bu tI-Bu
OYO OYO OYO
N N N
9 Z2-F Kg ZA Z2-Me
0 i) NaHMDS o 1)NaHMDS 0
F Si<o if) NFSI S:(O i) Mel HsC S:(O
-
G G g
F F F
Ngoai ra, (nhu dugc minh hoa trong So d6 J2), biaryl sulphon véi R'= flo (Z2-

F) c6 thé sau d6 dugc xir Iy bing bazo nhu natri hexametyldisilazit (NaHMDS) tiép
theo 12 tic nhén flo héa nhu N-flobenzensulfonimit (NFSI) dé thu dugc hop chat véi
R! = R? = F (Z3-F2). Nhém Boc sau d6 c6 thé dugc loai bo bang cach xir 1y bing axit
trifloaxetic va piperidin tao ra nhu vdy sau d6 c6 thé dwgc N-axyl héa hoic

N-carbamoyl hoa.
So dd J2

t-Bu t-Bu

Z3-F2

i) NaHMDS
i) NFS

M
>_<:>Z
0
&
N
M
-
et
0
//\

O O

M
/

Theo c4ch twrong tu (nhu dugc minh hoa trong So dd J3), biaryl sulphon véi R1
= alkyl, vi dy, metyl (Z2-Me), c6 thé duoc xir 1y bang bazo twong tu tiép theo 13 tac
nhan alkyl héa nhu metyl iodua dé thu dugc hop chit véi R! = R? = alkyl, vi du, metyl
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(Z3-Me2). Nhém Boc sau d6 c6 thé dugc loai bo bang cach xi Iy bing axit trifloaxetic

va piperidin tao ra nhu vay sau d6 c6 thé duge N-axyl hoa hodc N-carbamoyl héa.
So dd I3

-Bu -Bu

|
@] @]
Y Y
N N
Z2-Nie Z3-Me2

o i) NaHMDS B
H;C SK i) Mel H;C s

Y
Dy

F F

O O

Ngoai ra, biaryl sulphon (vi du, Z2-F, v6i R' = flo; Z2-Me, v6i R' = metyl) ¢
thé duoc xtr 1y bing bazo, vi du, lithi diisopropylamit (LDA), tiép theo 13 hodc tac nhén
flo hoa, vi du, N-flobenzensulfonimit (NFSI), hodc tic nhan alkyl hda, vi du, Mel, dé
thu dugc biaryl sulphon v6i R? = flo hoic R* = alkyl (vi du, metyl). Theo cach nay,
hop chét trong d6 R' va R? 14 khéc nhau (vi du, R' = flo va R* = metyl; R' = metyl vi
R? = etyl; v.v), c¢6 thé dugc didu ché. Trong trudng hop trong d6 R1 khéng gidng nhu

2 r A A A r A r A A
R%, cac chat dong phan cé theé dugce tach néu muon.

Theo c4ch khac (nhu duge minh hoa trong So d6 J4), trong trudng hops trong
d6 R' = R% biaryl sulphon (Z1) c6 thé duoc xir Iy bang mot lugng du cla natri
hexametyldisilazit (NaHMDS) va mot luong du cua alkyl halogenua hodc
N-flobenzensulfonimit (NFSI) @& truc tiép din dén sulphon dugc thé hai 1dn véi R' =
R*= alkyl hodc R! = R? = flo. Nhém Boc sau d6 ¢6 thé dugce loai bo béng cach xur ly
bing axit trifloaxetic va piperidin tao ra nhu viy sau dé c6 thé dugc N-axyl hoéa hoic

N-carbamoyl hoa.

So dd J4
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Theo cich tiép cin khac nita, (nhu duoc minh hoa trong So d6 K), 4-

clometylpyridin dugc cho phan tng véi anion thiolat thom bang cach st dung bazo nhu

kali cacbonat (K2CO3) va dén xuét sulphua tao ra nhu vdy dugc oxy héa thanh sulphon

bang cach st dung axit m-cloperbenzoic (m-CPBA). Sulphon nay dugc cho phan ung

v6i din xudt alkyl c6 nhém roi chuyén trén mdi nguyén ti cacbon tin cling, nhu 1-

brom-2-cloetan, véi su c6 mit clia bazo nhu caesi cacbonat (Cs2CO3). Dan xuét

xycloalkyl thu duoc sau d6 dwoc ngdu hop véi dbi tac aryl thich hop, nhu este aryl

boronic bing cach st dung chit xic tic kim loai chuyén tiép nhu

tetrakis(triphenylphosphin)paladi(0), vong pyridin dugc khir bang cach s dung hydro

(H,) v6i chét xtc tac nhu platin dioxit (PtO,) va doi héi san phdm cla qua trinh khir sau

do6 dugc N-axyl héa hodc N-carbamoyl hoa.

So d6 K
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Céc phuong phép niy va/hodc cac phuong phap da biét 16 khac cb thé duoc stra
dbi va/hodc didu chinh theo nhitng cach da biét dé tao diéu kién téng hop cac hop chét
bd sung duogc rﬁé ta trong bin mé t& nay. Xem, vi du
Comprehensive  Organic  Transformations: A Guide to Functional Group
Preparations, 2nd Edition (Wiley) 2010. Ed. R.C.Larock. ISBN: 978-1-118-03758-4.
- Comprehensive Organic  Synthesis, 2nd Edition (Elsevier) 2014. Editor in
Chiefs P. Knochel, G.A. Molander. eBook ISBN: 9780080977430. Hardcover ISBN:
9780080977423. Science of Synthesla: Cross Coupling and Heck-Type Reactions,
Workbench Edition (Thieme) 2013. Ed. G. Molander, J.P. Wolfe, Mats Larhed. ISBN
9783131734112.

Greene’s Protective Groups in Organic Synthesis, 4th Edition (Wiley) 2006.
P.GM. Wuts, T.W. Greene. Print ISBN: 9780471697541. Online ISBN:
9780470053485.

e-EROS Enxyclopedia of Reagents for Organic Synthesis, (Wiley). Online
ISBN: 9780470842898. DOI: 10.1002/047084289X.
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Organic Reactions: Electrophilic Fluorination with N-F Reagents, (Wiley)
2008. J. Baudoux, D. Cahard. DOI: 10.1002/0471264180.0r069.02.

Ché phdm

Theo mot khia canh, sang ché @ cap dén ché phdm (vi du, dugc pham) chira hop
chit NASMP, nhu mé ta trong ban mod ta ndy, va chét mang, chét pha lo2ng, hodc ta
dugc (vi du, chit mang, chit pha loing, hoic td dugc dugc dung).
Theo mot phuong an, ché phﬁm nay con chta mét hodc nhiéu (vi du, 1, 2, 3, 4)
dugc chit diu ti bd sung, nhu mdé tA trong bin mbé td ndy.
Theo mot khia canh khac, sang ché d& xuit phwong phap didu ché ché phim (vi
du, dugc phim) bao gdm viéc phdi trén hop chdt NASMP, nhu mo ta trong ban mé ta
nay, va chit mang, chit pha lodng, hoic ta dugc (vi dy, chét mang, chat pha loing, hoic

ta dugc duge dung).

Theo mdt khia canh khéc, sang ché d& xuit phuong phép diéu ché ché phdm (vi
du, dugc phim) bao gdm viéc phéi tron hop chdt NASMP, nhu mo ta trong bin mé ta
nay; mot hoidc nhiéu (vi du, 1, 2, 3, 4) duoc chét diéu tri bd sung, nhu mé ta trong ban md
ta ndy; va chit mang, chat pha loing, hoic ta duoc (vi du, chét mang, chit pha loang,
hodc ta dugc dugce dung).

Str dung

Céc hop chit NASMP, nhu md ta trong ban mé ta ndy, 1a hitu ich, vi du, dé didu
tri 16i loan (vi du, cac bénh) bao gém, vi du, cac r6i loan (vi duy, cac bénh) dugc mo ta
trong ban mo ta nay.

Ung dung trong cac phuong phép tri liéu
Theo mot khia canh khac, sang ché dé xudt hop chit NASMP, nhu md ti trong
ban mé ta nay, dé st dung trong phuong phép diéu tri co thé ngudi hodc dong vit bing
phép tri liéu, vi duy, dé dung trong phuong phap diéu tri r6i loan (vi du, bénh) nhu mé ta
trong ban mo ta nay.

Theo mot khia canh khéc, sang ché dé xuit hop chit NASMP, nhu m ta trong
ban mo ta nay, Két hop vé1 mot hodc nhiéu (viduy, 1,2, 3, 4) dugc chét diéu tri bd sung,

nhu mé ti trong ban mé ta ndy, & sit dung trong phuong phép diéu tri co thé nguoi
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hodic dong vét bang phép tri liéu, vi du, dé sir dung trong phuong phap diéu tri rdi loan
(vi du, bénh) nhu mo6 ta trong ban mo6 ta nay.

Ung dung d€ san xuat thude

Theo mdt khia canh khac, sang ché md ta viée st dung hop chit NASMP, nhu
md t4 trong ban mod ta nay, dé bao ché thudc didu tri, vi du, diéu tri r6i loan (vi du,

bénh) nhur mé t4 trong ban mo ta nay.
Theo mdt phuong 4n, thude nay chira hop chat NASMP.

Theo mot khia canh khac, sang ché mé ta viéc st dung hop chit NASMP, nhu
md ta trong ban md ta ndy, va mdt hodc nhidu (vi dy, 1, 2, 3, 4) dugc chit diéu tri bd
sung, nhu mé ta trong ban mé ta nay, dé bao ché thubc diéu tri, vi du, diéu tri rdi loan

(vi du, bénh) nhu mé ta trong ban md ta nay.

Theo mot phuong 4n, thudc nay chira hop chat NASMP va mot hoic nhiéu (vi
du, 1,2, 3, 4) duoc chét diéu tri bo sung.

Phuong phép diéu tri

Theo mot khia canh khac, sang ché mé ta phuong phap diéu tri, vi du, réi loan (vi
du, bénh) nhu mod ta trong ban mé ta niy, bao gdm budc cho dbi turgng bi bénh can didu
tri st dung lugng hiru hi¢u tri li¢u cta hop chit NASMP, nhu md ta trong ban mo ta nay,
t6t hon néu dudi dang duoc pham.

Theo mdt khia canh khéc, sang ché mé ta phuong phap diéu tri, vi du, rdi loan (vi
du, bénh) nhu mo ta trong ban mo t4 nay, bao gém budce cho ddi tugng bi bénh can diéu
tri st dung lugng hitu hi¢u tri 1li€u cda hgp chdt NASMP, nhu md ta trong ban mo ta nay,
t5t hon néu du6i dang dwoc phim, va mot hodc nhidu (vi du, 1, 2, 3, 4) dugc chit didu tri

bd sung, nhu md ta trong ban mé ta ndy, tbt hon néu dudi dang duge pham.

Tinh trang dugc didu tri - RS loan lién quan dén cac thay d6i trong chuyén hoa té

Theo mot phuong 4n, didu tri nay 14 diéu tri rdi loan lién quan dén céc thay d6i

trong chuyén héa té bao.

Theo mdt phuong an, diéu tri nay la didu tri rdi loan trong dé chuyén héa té

bao bi rdi loan di€u hoa.

66



51875 67/200

Vi du vé cac rdi loan nhu vay bao gdom r0i loan trong so céc rodi loan duge md ta
sau day, bao gom, vi duy, roi loan ty mién/viém; bénh ung thu; va roi loan qua trung

gian té bao huy xuong.

Theo mdt phuong 4n, diéu tri nay 12 diéu tri bénh da u tuy, u lympho t bao B
16m lan téa, bénh bach ciu dong tiy cép tinh, bénh bach cAu 4i toan, u nguyén bao thin
kinh dém, u 4c tinh, bénh ung thu budng tring, bénh ung thu khang héa tri, bénh ung thu
khang bt xa, bénh viém khép, bénh viém da khép dang thip, bénh viém khép vay nén,
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh luput ban d6 hé théng (SLE),
bénh viém than luput, bénh hen suyén, bénh phdi thc nghén méan tinh (COPD).

Tinh trang dugc diéu tri - R&i loan tu mién/viém

Theo mot phuong an, diéu tri nay la diéu tri rdi loan tu mién/viém.
Theo mot phuong 4n, didu tri nay 12 diéu tri bénh tw mién.

Theo mét phuong 4n, diéu tri nay 12 diéu trj rdi loan viém.

Theo mét phwong 4n, didu tri nay 1a didu tri bénh viém khép (bao gdm, vi du,
bénh viém da khép dang thip; bénh viém khép vay nén; viém cot séng dinh khép; viem
d6t séng; bénh viém khép phan tng; bénh viém khép nhiém tring; bénh luput ban dé hé
théng; bénh xo cliing bi; bénh gut; bénh Still khéi phat & nguoi 16n; béhh viém khép vo
can vi thanh nién); bénh vay nén; bénh luput ban do hé thng; bénh viém than luput; bénh
x0 cung h¢ théng; bénh xo clrng bi; bénh viém gan; bénh lac ndi mac t&r cung; hdi chirng
Sjogren; bénh viém rudt; bénh viém loét dai trang; bénh Crohn;' bénh da xo cing; bénh
hen suyén; xo vita ddong mach; bénh phdi tic nghén man tinh (COPD); bénh viém mang
bd dao; bénh viém tuyén md hoi ma (Hidradenitis suppurativa); bénh viém gan tu
mi&n; bénh xo hod phéi; bénh di tng (bao gdm, vi du, phan tmg di tng, viém mii di
tng, viém da di tng, phan vé, di Gng aspergillosis phé quan phdi, viém da day rudt di
trng, viém phdi qua man); bénh di Gmg; bénh d4i thao dudng typ I; sot thip khép; bénh
celiac; bénh viém ndo; viém tic voi tring; xo gan mat tién phat; bénh d4i thdo dudng
khang insulin; suy thuong than tu mién (bénh Addison); viém tic voi trimg ti mién; viém
tinh hoan tu mién; thiéu méau tan mau ty mién; huyét sic t6 niéu lanh kich phat; bénh
Behcet; giam tiéu cau tu mién; giam bach cau trung tinh tu mién; thiéu méau 4c tinh;

thieu mau hong cau nguyén chat; roi loan déng mau tu mién; bénh nhugc co; viém da
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day thin kinh ty mién; pemphigus; viém tim thip khép; hoi ching Goodpasture; hoi
chirmg hju thu thuit mé tim; bénh viém da co; bénh viém da co; hoi ching rudt kich
thich; viém tuy; viém da day, liken phing; qua mén loai chim; bénh viém phdi mén
tinh; ching viém phé nang phdi; u hat phéi; viém loi; bénh ndi nha; bénh nha chu; viém
phéi qué man; s6t mua he; sbc phan v¢; di tng da; ndi mé day; bénh gut; bénh than da
nang; hoi chimg chu ky lién quan d&n cryopyrin (CAPS); hoi chitng Muckle-Wells; hoi
chimg Guillain-Barre; viém da ddy than kinh kit myelin man tinh; phan tng dao thii
ndi tang hoic cdy ghép; dio thai ghép cung lodi min tinh; bénh ghép vat chu cip tinh
hodc man tinh; viém da di ng; bénh Graves; viém tuyén giap tu mién (Hashimoto); roi
loan phdng rop; hoi chimg viém mach mau; viém mach qua trung gian phitc hgp mién
dich; bénh viém phé quan; bénh xo nang; viém phdi; ching phu né & phdi; thuyén tic
phdi; bénh u hat; bénh cao huyét ap; chimg khi thiing; suy ho hép; hoi chimg suy hé
hép cép tinh; bénh BENTA; hoac bénh viém da co.

Theo mét phuong an, diéu tri nay la diéu tri bénh viém khép (bao gém, vi du,
bénh viém da khép dang thip; bénh viém khép vay nén; viém cot sdng dinh khép; viém
d6t sdng; bénh viém khép phan tng; bénh viém khép nhiém tring; bénh luput ban @ hé
théng; bénh xo ctng bi; bénh gut; bénh Still khéi phat & nguoi 16n; bénh viém khép vo
can vi thanh nién); bénh vay nén; bénh luput ban d6 hé thong, bénh viém than luput; bénh
X0 cung hé théng; bénh x0 clrg bi; bénh viém gan; bénh lac ndi mac tir cung; hdi ching
Sjogren; bénh viém rudt; bénh viém loét dai tring; bénh Crohn; bénh viém tuyén md
h6i mi (Hidradenitis suppurativa); ; bénh viém gan trr mién; bénh da xo ctng; bénh hen
suyén, x0 vita dong mach; bénh phéi tic nghén man tinh (COPD); bénh viém mang bd
da0; hodc bénh xo hoa phdi.

Theo mdt phwong 4n, didu tri nay 1a didu tri bénh viém khép (bao gdm, vi du,
bénh viém da khép dang thip; bénh viém khép vay nén; viém cot séng dinh khép; viem
d6t sdng; bénh viém khép phan tng; bénh viém khép nhiém triung; bénh luput ban do hé
théng; bénh xo cimg bi; bénh gut; bénh Still khoi phat & ngudi 16n; bénh viém khép vo
can vi thanh nién).

Theo mot phuong an, diédu tri nay 1a didu tri bénh vay nén; bénh viém khép vay
nén; bénh luput ban dé hé théng, bénh viém than luput; bénh xo cliimg hé théng; bénh xo

ctng bi; bénh viém gan; bénh lac ndi mac tir cung; hoi chimg Sjogren; bénh viém rudt;

68



51875 69/200

bénh viém loét dai trang; bénh Crohn; bénh viém tuyén md hdi mia (Hidradenitis
suppurativa); bénh viém gan tu mién; bénh da xo cing; bénh hen suyén, xo vita dong
mach; bénh phéi tic nghén man tinh (COPD); bénh viém mang bd dao; hodc bénh xo
hoa phéi.

Theo mdt phuong 4n, didu tri nay 13 didu tri bénh viém khdp (bao gdm, vi dy,
bénh viém da khép dang thép; bénh viém khép vay nén; bénh luput ban do hé thdng;
bénh viém khép v6 can vi thanh nién); bénh vay nén; bénh viém than luput; bénh xo
cing hé théng; bénh viém rudt; bénh viém loét dai trang; bénh Crohn; bénh viém tuyén

md hdi mi (Hidradenitis suppurativa); bénh viém gan tu mién hodc bénh da xo cing.

Theo mdt phurong 4n, diéu tri nay 13 didu tri bénh viém khop.

Theo mét phuong 4an, diéu tri nay 1a diéu tri bénh viém da khép dang thap.

Theo mot phuong 4n, didu tr ndy 12 didu tri bénh viém khép vay nén.

Theo mét phuong 4n, diéu tri nay 1a diéu tri bénh luput ban d6 hé thong.

Theo mdt phuong 4n, didu tri nay 1a diéu tri bénh viém khép vé cin vi thanh
nién.

Theo mdt phuong an, diéu tri nay 1a diéu tri bénh vay nén.

Theo mot phuong an, didu tri nay 1a diéu tri bénh viém than luput.

Theo mdt phurong 4n, diéu tri nay 1a didu tri bénh xo ctimg hé thong.

Theo mét phuong an, diéu tri nay 1a diéu tri bénh viém rudt.

Theo mot phuong an, diéu tri nay la diéu tri bénh viém loét dai trang.

Theo mét phuong an, didu tri nay 13 diéu tri bénh Crohn.

Theo mét phuong 4n, didu tri nay 14 didu tri bénh viém tuyén md hdi mu

(Hidradenitis suppurativa).
Theo mot phuong an, diéu tri nay 1a diéu tri bénh viém gan t mién.
Theo mét phuong 4n, didu tri nay 12 diéu tri bénh da xo cting.
Tinh trang duoc diéu tri - Bénh ung thur

Theo mdt phuong 4n, didu tri nay 12 diéu tri bénh ung thr.
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Theo mét phuong én, diéu tri nay la didu tri bénh da u tuy; u lympho; bénh

bach cﬁu; bénh ung thu biéu mo; hodc bénh ung thu td chuee lién két.
Bénh da u tuy:
Theo mét phurong 4an, diéu tri nay 1a didu tri bénh da u tuy.
U lympho:

Theo mot phuong 4n, didu tri nay 1a didu tri u lympho.
Theo mot phwong 4&n, didu tri nay 1a didu tri u lympho Hodgkin; u lympho
khong Hodgkin; bénh ung thu bach ciu hat; u lympho don bao; u lympho bach cau don
nhan to; u lympho té bao B 1én lan téa (DLBCL: diffuse large B-cell lymphoma); u
lympho t& bao mantel (MCL); u lympho té bao nang (FL); u lympho mé lién két niém
mac (MALT) u lympho; bénh ung thu hach vung bién; u lympho té bao T; bénh ung thu
hach vung bién; hodc u lympho Burkitt.

Theo mét phurong an, diéu tri nay la diéu tri bénh ung thu bach cau hat; u lympho
don bao; u lympho bach cdu don nhan to; hoic u lympho té bao B 16n lan téa (DLBCL).
Theo mot phuong 4an, didu tri nay 1a dién tri u lympho t¢ bao B 16n lan tda
(DLBCL).

Bénh bach céu:

Theo mdt phuong 4n, didu ti nay la diéu tri bénh bach cau.
Theo mot phuong 4an, didu tri nay 1a didu tri bénh bach cdu lympho mén tinh
(CLL); bénh bach cdu dong tity cip tinh (AML); bénh bach cau dong lympho cép tinh
(ALL); bénh bach ciu té bao T nguyén bao lympho; bénh bach ciu nguyén bao tiy
mén tinh (CML); bénh bach ciu té bio 16ng; bénh bach cau nguyén bao T cép tinh;
bénh bach ciu tding bach cdu 4l toan cép tinh; bénh bach cau té bao lén nguyén bao
mién dich; bénh bach cAu dong miu tiéu clu; bénh bach ciu cép tinh dong mau tiéu
cau; bénh bach cdu dang tién tuy bao; bénh ting sinh nguyén hong cau-nguyén tuy bao;

hodc u tuong bao.

Theo mdt phuong an, didu tri nay la diéu tri bénh bach cau lympho man tinh
(CLL); bénh bach cu dong tiy cip tinh (AML); bénh bach cdu dong lympho cép tinh
(ALL); bénh bach ciu té bao T nguyén bao lympho; bénh bach ciu nguyén bao tiy
mén tinh (CML); hoic bénh bach ciu ting bach ciu 4i toan cép tinh.
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Theo m¢t phuong an, diéu tri nay la diéu tri bénh bach ciu lympho man tinh
(CLL).

Theo mét phuong 4n, didu tri ndy 13 didu tri bénh bach cau dong tiy cip tinh
(AML).

Theo mot phwong 4n, diéu tri nay 1a didu tri bénh bach ciu dong lympho cép
tinh (ALL).

Theo mdt phuong 4n, didu tri ndy 14 diéu tri bénh bach ciu té bao T nguyén bao
lympho.

Theo mdt phuong 4n, didu tri nay 1a diéu tri bénh bach ciu nguyén bio tiy min
tinh (CML).

Bénh ung thu biéu mé:
Theo mdt phuong 4n, diéu tri nay 13 diéu tri bénh ung thur biéu ms.

Theo mdt phuong an, diu tri nay la diéu tri bénh ung thu rudt két; bénh ung thu
vi1; bénh ung thu budng trimg; bénh ung thu phdi (bao gdm, vi du, bénh ung thur biéu mo
phdi té bao nhd va bénh ung thu biéu mé phdi khong phai té bao nhd); bénh ung thu
tuyén tién liét; bénh ung thu khoang miéng hoic hau hong (bao gdm, vi dy, bénh ung thu
moi, ludi, miéng, thanh quan, he‘iu, myén nudc bot, niém mac ma); bénh ung thu thuc
quan; bénh ung thu da day; bénh ung thu rudt non; bénh ung thu rudt giad; bénh ung thu
truc trang; bénh ung thu gan; bénh ung thu duong méat; bénh ung thu tuyén tuy; bénh ung
thu xuong; bénh ung thu moé lién két; bénh ung thu da; bénh ung thu c¢d tir cung; bénh
ung thu tir cung; bénh ung thu thé vang; bénh ung thu ndi mac tir cung; bénh ung thu 4m
hd; bénh ung thu 4m hg; bénh ung thu tinh hoan; bénh ung thu bang quang; bénh ung thu
than; bénh ung thu ni€u quan; bénh ung thu niéu dao; bénh ung thu 6ng niéu rén; bénh
bénh ung thu mit; u thin kinh dém; bénh ung thu tuy séng; bénh ung thu hé than kinh
trung wong; bénh ung thu hé than kinh ngoai vi; bénh ung thu mang nio; bénh ung thu
tuyén giap; bénh ung thu biéu mé tuyén; u t€ bao hinh sao; u than kinh thinh giac; u té
bao hinh sao thuat tw ghép; bénh ung thur biéu mé t& bao ddy; u nguyén bao xdp; bénh
ung thu nhau thai; u nguyén sdng; u so ndo ; u héc t6 da; bénh ung thu bidu mé tuyén;
bénh ung thu bidu mé phoi; u mang ndo thit; bénh ung thu biéu md; bénh ung thu da day;
bénh ung thu dudng sinh duc; u nguyén bio than kinh dém da dang; bénh ung thu dau cb
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u nguyén bao mau; bénh ung thu biéu mé té bao gan;bénh ung thu biéu mé té bio than
(RCC); u gan; bénh ung thu biéu m6 t€ bio 16n; bénh ung thur biéu md tuyén gisp thé tuy;
u nguyén bdo tiy; u trung bidu mé mang ndo; u tuy; u nguyén bio thin kinh; u té
bao thin kinh dém it gai; bénh ung thu budng trimg biéu m6; bénh ung thur biéu mo
nhd; bénh ung thu biéu md tuyén nhu; u té bao cin hach thin kinh; khéi u tuyén can
gidp; u tiy thuong than; u tuyén ting; u twong bao; u nguyén bao véng mac; bénh ung
thu biéu mo tuyén ba nhon; u tinh bao; u ac tinh; bénh ung thu biéu m6 t€ bao vay;bénh
ung thu biéu m6 tuyén md héi; u bao hoat dich; bénh ung thu tuyén gidp; u 4c tinh mang
bd dao; hodc khdi u Wilm.

Theo mét phuong 4n, didu tri nay 13 diéu tri bénh ung thu rudt két; bénh ung thu
vi1; bénh ung thu budng trimg; bénh ung thu phdi (bao gdm, vi dy, bénh ung thu biéu mo
phdi t& bao nhé va bénh ung thu bidu mé phdi khéng phai té bao nhd); bénh ung thu
tuyén tién liét; bénh ung thu da day; bénh ung thu tuyén tuy; bénh ung thu xwong; bénh
ung thu da; bénh ung thu cb tir cung; bénh ung thu tir cung; bénh ung thu ndi mac ti
cung; bénh ung thu tinh hoan; bénh ung thu bang quang; bénh ung thu thin; bénh ung thu
mét; bénh ung thu gan; u thin kinh dém; bénh ung thu tuyén gidp; bénh ung thu biéu mo
tuyén; u t& bao hinh sao; u than kinh thinh giac; u t& bao hinh sao thuét tr ghép; u hic t6
da; bénh ung thu da day; u nguyén bao than kinh dém da dang; bénh ung thu dau cb;
bénh ung thu bidu mé té bao gan; bénh ung thu biéu mé té bao than (RCC); u 4c tinh;

hodc ung thu biéu mo t€ bao vay.

Theo mot phuong éan, diéu tri nay la diéu tri bénh ung thu rudt két; bénh ung thu
vii; bénh ung thu budng trimg; bénh ung thu phdi (bao gbm, vi du, bénh ung thu biéu mé
phdi t& bao nhé va bénh ung thu bidu mé phdi khong phai té bao nhé); bénh ung thu
tuyén tién liét; bénh ung thu tuyén tuy; bénh ung thu xuong; bénh ung thu gan; u nguyén
bao thin kinh dém da dang; bénh ung thu d4u cb; hodc u 4c tinh.

Theo mdt phuong 4n, didu tri nay 12 diéu trj u 4c tinh.

Theo mot phuong 4n, didu tri nay 12 diéu tri u nguyén bao than kinh dém da dang.
Theo mdt phuong an, diéu tri nay la diéu tri bénh ung thu vi.

Theo mot phuong 4n, didu tri nay 14 diéu trj bénh ung thu tuyén tién liét.

Theo mot phwong 4n, diéu tri nay 1a diéu tri bénh ung thu xuong.
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Theo mdt phrong 4n, didu tri nay 13 didu tri bénh ung thu tuyén tuy.

Theo mdt phuong an, diéu tri nay la diéu tri bénh ung thu dau cd.

Theo mdt phwong an, didu tri nay 13 didu tri bénh ung thu phdi (bao gdm, vi du,
bénh ung thur biéu mé phdi t€ bao nhé va bénh ung thu biéu moé phdi khong phai té bao
nho)

Theo mot phuong 4n, diéu tri nay 13 diéu tri bénh ung thu budng trimg.

Theo mdt phwong 4n, diéu tri ny 1a diéu tri bénh ung thu gan.

Bénh ung thu t6 chirc lién két:

2

chic lién két.

(@)

Theo mot phuong 4n, diéu tri nay 1a diéu tri bénh ung thu t
Theo mdt phuong 4n, diéu tri ndy 13 didu tri u Askin; bénh ung thu t6 chirc lién két
botryoides; bénh ung thu td chirc lién két sun; bénh ung thu td chuc lién két nodi mac;
bénh ung thu td chic lién két Ewing; u méau ndi md 4c tinh; Schwannoma ac
tinh; bénh ung thu td chte lién két xuwong; khdi u mé dém dudomg tiéu héa (GIST); bénh
ung thu t8 chirc lién két niém; bénh ung thu t6 chirc lién két phan mém phé nang; bénh
ung thu & chirc lién két mach; budu diép thé; bénh ung thu da; u xo dang gan; khéi u té
bao tron nhod xo cing; bénh ung thu td chirc lién két sun ngoai xuwong; bénh ung thu th
chirc lién két Xuong; u Xo; u té bao quanh mao mach; bénh ung thu td chuc lién két mach
mau 4c tinh; bénh ung thu t6 chie lién két Kaposi; bénh ung thu td chire lién két co tron;
u m&; bénh ung thu t6 chitrc lién két bach huyét; bénh ung thu t6 chic lién két nguyén
bdo ndi md bach huyét; bénh ung thu t6 chuc lién két lympho; khdi u
v6 boc day than kinh ngoai vi 4c tinh; u xo than kinh; khéi u té bao soi (plexiform
fibrohistiocytic); bénh ung thu té chirc lién két co van; hodc bénh ung thur td chirc lién két
hoat dich.

Bénh ung thu khang tri liéu:

Theo mot phuong 4n, diéu tri nay 1a diéu tri bénh ung thu khéng tri liéu (bao
gbm, vi du, bénh ung thu khang héa tri va bénh ung thu khang xa tri); bénh ung thu di

can; di cdn; hodc bénh ung thu tai phat.

Theo mét phuong an, didu tri nay la diéu tri bénh ung thu khang hoéa tri (bao gém,,
vi du, bénh da u tuy, u lympho, bénh bach cau, bénh ung thu biéu m6, va bénh ung thu td

chuec lién két khang tri lidu hoa hoc).
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Theo mét phwong 4n, diéu tri nay 14 diéu tri bénh ung thu khang xa tri (bao gbm,
vi du, bénh da u tuy, u lympho, bénh bach cau, bénh ung thu bidu mé, va bénh ung thu td
chirc lién két khang xa tri).

Theo mot phwong an, didu tri ndy 13 diéu trj bénh ung thu di cin.
Theo mét phurong 4n, diéu tri ndy 14 diéu tri di can.
Theo mét phuong éan, diéu tri nay la diéu tri bénh ung thu tai phat.

Theo mot phuong 4n, phuong phap diéu tri duge st dung trong: phong ngira,
lam gidm, hodc khic phuc tinh trang khang phép xa tri hodc phép tri li€u hod hoc (vi
du, do cac thay ddi trong chuyén héa té bao); phong ngira hoic 1am gidm sy xam ldn
khéi u; phong ngtra hodc 1am gidm su di cdn khéi u; cai thién hoat ddng cua tic nhian

chéng khéi u; va/hodc ting cudong hoat dong ctia cac chit diéu hda mién dich.-

Theo mét phuong 4n, phuong phap didu tri dugc sir dung trong: phong ngira,

lam gidm, hodc khic phuc tinh trang khang xa tri.

Theo mot phwong 4n, diéu tri 13 d& sir dung: ¢ phong ngtra, 1am giam, hodc khic

phuc tinh trang khang phép tri liéu hoa hoc.

Theo mét phwong 4n, phuong phép didu tri duge sir dung trong: phong ngira hoic
1am gidm sy x4m lin khéi u hodc sy di cin khdi u; cai thién hoat dong cua tic
nhin chéng khdi u; va/hoic tding cudng hoat dong cia céc chit diéu hoa mién dich.
Theo mot phuong an, phuong phap didu tri duoc su dung trong: cai thién hoat
dong cta tac nhan chéng khéi u; vi/hodc ting cuong hoat dong cia cic chét didu hoa
" mién dich.

Theo mdt phwong 4n, phwong phap didu tri dugc st dung trong: cai thién hoat

ddng cia cic chit didu hoa mién dich.
Tinh trang dwoc diéu tri - R4i loan qua trung gian té bao huy xuong

Theo mét phuong 4n, diéu tri nay l1a didu tri rbi loan qua trung gian té bao huy
Xuong.

Theo mdt phuong 4n, diéu tri nay 13 didu tri bénh viém da khép dang thip;
bénh lodng xuong; bénh Paget; hoai tr xuong; bénh viém xuong khép; hinh thanh
xwong ngodi tir cung; chirng mét xuong lién quan dén lac ndi mac tir cung; tan sinh ciia
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xuong (bao gdm, vi du khdi u nguyén phat hoic 13 di cin va bao gdm, vi du,
bénh ung thu xrong; bénh ung thu t§ chirc lién két xuong; hodc u xuwong); bénh xwong
lién quan dén ung thir (bao gbdm, vi du, bénh di cin xuong lién quan dén, vi du, bénh ung
thu vii, bénh ung thu phdi, bénh ung thu tuyén tién liét, hoic bénh da u tuy; cac thay ddi
khoang héa va mat d§ xuong lién quan dén bénh ung thu, bao g&‘)m, vi du, ching ting
canxi huyét lién quan dén bénh ung thur); di cin xwong (bao gbm, vi du, di cin xuong tiéu
xuong); chimg ting canxi huyét (bao gom, vi du, chimg ting canxi huyét lién quan dén
bénh bénh ung thu; chimg ting canxi huyét do céc tinh trang lién quan dén tang tiéu
xuong (bao gdm, vi du, ching ting canxi huyét do nhiém dgc vitamin D, cudng can giap
nguyén phét hodc bac ba, nidm bat dong, hodc bénh u hat); hodc ndi ldng vo trung céy

ghép bd phan gia (vi du, khdp nhén tao, vi du, ddu gdi, hong, v.v.).

Theo mdt phuong 4n, didu tri ndy 13 didu tri bénh viém da khép dang thap;
bénh loang Xuo*ng; tn sinh cia xuong (bao gdm, vi du khdi u nguyén phat hoic
nhu 13 di cin va bao gbm, vi du, bénh ung thu xuong; bénh ung thu td chic lién két
xuong; hodc u xuong); bénh xuong li€n quan dén bénh ung thu (bao gém, vi du, bénh di
can xuong lién quan dén, vi du, bénh ung thw vii, bénh ung thu phéi, bénh ung thu tuyén
tién liét, hodc bénh da u tuy; cac thay d6i vé khoang héa va mat do xwong lién quan dén
bénh ung thu, bac gdm, vi du, chimg ting canxi huyét lién quan dén bénh ung thu); hodc

di cin xuong (bao gdm, vi du, di cin xuong tiéu xwong).
Theo mdt phwong 4n, didu tri nay 13 diéu tri bénh viém da khép dang thép.
Theo mot phuong 4n, didu tri nay 1a diéu tri bénh lodng xuong.

Theo mét phuong 4n, diéu tri nay 1a diéu tri tin sinh cia xwong (bao gdm, vi du
khdi u nguyén phat hoic nhu 1a di cin va bao gbm, vi du, bénh ung thu
xwong; bénh ung thur td chire lién két xwong; hodc u xwong).

Theo mét phuong 4n, didu tri nay 13 diéu tri bénh ung thu xuwong; bénh ung thu td
chirc lién két xwong; hodc u xwong.

Theo mot phwong 4n, diéu tri nay 1 didu tri bénh xuong lién quan dén bénh ung
thu (bao gdm, vi du, bénh di can xwong lién quan dén, vi du, bénh ung thu v, bénh ung

thu phdi, bénh ung thu tuyén tién liét, hodc bénh da u tuy; cac thay d6i vé khoang héa va
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mat d6 xwong lién quan dn bénh ung thu, bao gdm, vi du, chimg ting canxi huyét lién
quan dén bénh ung thw).

Theo mét phuong an, diéu tri ndy 13 diéu tri di can xwong.

Diéu tri

Thuét ngit “didu tri”, nhu dugc st dung & ban mo ta niy trong ngit canh diéu tri
mot tinh trang, thuong lién quan dén diéu tri va tri liéu, cho du 1a ngudi hay dong vit
(vi du, trong cc Gng dung tha y), trong d6 dat dugc mot sd hiéu qua didu tri mong
mudn, vi dy, @c ché su tién trién cua tinh trang, va bao g@)m gidm tbc d6 tién trién, dirng
tde do tién trién, giam b6t cac triéu ching cua tinh trang, cai thién tinh trang va chita
khoi tinh trang. Piéu tri nhuy mot bién phap du phong (tic 1a phong ngira) cling duge
bao gém. Vi du, viéc s dung cho nhiing dbi tuong bi bénh chua phat trién bénh, nhung

¢4 nguy co phét trién tinh trang ndy, duoc bao gdm bai thut ngit “diéu tri”.

Vi du, di€u tri bénh viém bao gdm phong ngtra bénh viém, lam gidm ty 1€ mac
bénh viém, lam giam mc d§ nghiém trong cia bénh viém, gidm nhe cac triéu ching

cua bénh viém, v.v.

Thudt ngt “lugng tri liéu hitu hiéu,” nhu dugc st dung & ban mé ta nay, lién
quan dén lugng hgp chat do, hodc nguyén liéu, ché pham hodc dang bao ché chira hop
chat, 12 hitu hiéu d€ tao ra mdt so tic dung di€u tri mong mudn, twong ximg véi ty 1€ loi

ich/nguy co hop 1y, khi dirge ding theo mot ché do diéu tri mong mubn.

Liéu phép két hop

~

Thuét ngit “diéu tri” bao gdbm cac phuong phép diéu tri va liéu phap két hop,
trong d6 hai hoc nhidu phuong phap didu tri hodc lidu phap duge két hop, vi du, tudn
tir hodic ddng thoi. Vi du, cac hop chit dugc mo ta trong ban md ti nay ciing ¢ thé
dugc st dung trong céac liéu phap két hqp, vi du, két hop v6i cac tac nhan khac, vi dy,
chat chéng viém, v.v. Vi du vé phuong phép diéu tri va liéu phap bao gdm hoéa tri liéu
(sir dung céc hoat chét, bao gém, vi du: thudc, khang thé (vi du nhu trong li€u phép
mién dich), tién chit (vi du nhu trong liéu phap quang dong, GDEPT, ADEPT, v.v.);
phiu thuat; xa tri; liéu phép quang dong; liéu phap gen; va ché d6 in udng cé kiém

soat.
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Theo mét khia canh, sang ché dé cap dén hop chat nhu mb ta trong ban m6 ta ndy,

két hop véi mot hodc nhiéu duoc chit diéu tri bd sung.

Su két hop cu thé s& tuy theo quyét dinh cua bac si, nguoi s& chon lidu Iuong st
dung kién thirc chung phé bién clia minh va céc ché d6 dung thuéc ma mét bac si c6
trinh do da biét.

Céc tac nhan (nghia 12 hop chét dugc mé ta trong ban mo td ndy, cing v6i mot
hodc nhidu tac nhan khac) c6 thé dugc sir dung dong thoi hodc tudn tir va ¢ thé dugc
str dung theo cac lich trinh liéu hrgng khac nhau va qua cac dudng ding khac nhau. Vi
du, khi duoc st dung tudn tu, cic tic nhan c6 thé dugc str dung trong cac khoang thoi
gian cach nhau gin nhau (vi du, trong khoang thdi gian 5-10 phut) hodc trong khodng
thoi gian dai hon (vi du, cach nhau 1, 2, 3, 4 hodc hon gi¢, hodc thdm chi 1au hon cach
nhau khoang thoi gian néu cin thiét), ché do liéu hugng chinh x4c tuong xing véi dic
tinh ctia (cAc) tac nhan diéu tri.

Céac tac nhan (trc 12 hop chat duoc m6 t3 & ban md ta ndy, cing v&i mot hoic
nhidu tac nhan khac) c6 thé duoc bao ché cing nhau trong mét dang lidu duy nhét, hodc
cach khac, cac tac nhén riéng 1& c6 thé duoc bio ché riéng biét va trinh bay cing

nhau du6i dang mét kit, tty chon kem theo hudng dan dé st dung chung.
Céc mg dung khac

Céac hop chit NASMP duoc mé ti trong ban mé ta nay cling c6 thé duoc st
dung nhu mot phén cua thir nghiém in vitro, vi du, dé x4c dinh xem vét chu Ung ct vién
c6 kha ning huéng loi tr viée didu tri bang hop chit dugc dé cdp hay khong.
Cac hop chit NASMP dugc mé ta & day cling co thé duoc st dung lam chét
chufl__n, vi du, trong mot thir nghi€ém, dé nhan dién cac hop chéat khac, cac chat chéng

viém khac, v.v.

Kit

Theo mot khia canh, sang ché dé xuat kit chira (a) hop chit NASMP nhu mo ta
trong ban mé ta ndy, hoic ché phdm chira hop chit NASMP nhu mo ta trong ban mo ta
nay, vi du, tbt hon néu duoc cung cip trong d6 chira thich hop va/hodc véi bao géi
thich hop; va (b) cac chi din sir dung, vi du, cic chi dan viét v& cach dung hop chét

hodc ché pham.
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Theo mdt phuong 4n, kit niy con bao gdm mot hodc nhiéu (vi du, 1, 2, 3, 4) tac

nhan tri liéu bd sung, nhur mé ta trong ban mo t ndy.

Céac huéng din bing van ban ciing c6 thé bao gdbm mdt danh sich cac chi dinh

ma thanh phan hoat chat 13 mdt phurong phap diéu tri phu hop.
Dudng diung
Hop chit NASMP hoic dwoc phdm chira hop chit NASMP c6 thé duge sir dung

cho ddi tuong bing bit ky dudong ding thude thuin tién nio, cho du toan than/ngoai vi

hodc khu trti (ttc 12 tai vi tri tac dung mong mudn).

Céac dudng dung bao gdm qua dudng miéng (vi du, biang cich udng); trong ma;
dudi ludi; qua chan bi (bao gdm, vi du, bing miéng dan, thudc dan, v.v.); qua niém
mac (bao gdm, vi du, bing miéng dan, thubc dan, v.v.); qua dudng mii (vi du, bing
c4ch xit miii, thubc nhé hodc tir may phun swong hosc thiét bi phan phdi bot khé); nho
mét (vi du, bing thudc nhé mét); phdi (vi du, bing liéu phap hit hoic thé bing cach st
dung, vi du, dang sol khi, vi du, qua miéng hodc miii); truc trang (vi du, b%mg thube dan
hodc thude xé); am dao (vi du, cda thubc dat am dao); dudng ti€m, vi dy, béng cach
tiém, bao gdém tiém dudi da, trong da, tiém bép, tiém tinh mach, trong dong mach,
trong tim, ndi tuy mac, trong ty sdng, trong bao, dwéi bao, trong O mit, trong mang
bung, trong khi quan, dudi thau kinh, ndi nhin, khoang dudi nhén va trong 1ong mach;

bang cach cdy ghép mot kho hoic bé chura, vi du, tiém dudi da hodc tiém bép.

Theo mét phuong an dugc uu ti€n, duong dung 1a qua dudng miéng (vi du,

bang cach udng).

Theo mot phuong an dugce uu tién, dudng dung 1a ngoai duodng ti€u hoéa (vi du,

bang cach tiém).
Déi trong/Doi twong bi bénh

Déi tuong/dbi tuong bi bénh c6 thé 1a dong vat c6 nguyén sdng, dong vat cb
xwong sdng, dong vét cé v, dong vat co via c¢6 nhau thai, thi ¢6 tii (vi dy, kangaroo, giu
tui), dong vat gam nhim (vi du, chuét lang, chudt d@ng, chuot céng, chudt nhét), chudt
(vi du, chudt nhit), dong vét gdm nhdm (vi duy, thd), gia cdm (vi du, chim), ché (vi du,
chd), méo (vi du, méo), ngua (vi du, ngua), lon (vi du, lon), ctru (vi duy, ctru), bo (vi du,
bo), linh trudng, giéng khi (vi dy, khi hodc vugn), khi (vi du, khi dudi séc, khi dau
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chd), vuon (vi dy, khi dét, tinh tinh, dudi woi, vuon), hodc nguoi. Hon nita, dbi
tirong/ddi tuong bi bénh c6 thé 13 bét ky hinh thire phat trién ndo ciia né, vi du, mot bao
thai.

Theo mdt phuong an dugc uu tién, dbi tuc,mg/déi tugng bi bénh 12 ngudi.
Ché phim

Mic dd hop chit NASMP c6 thé dwoc sir dung don 1¢, nhung t6t hon 13 trinh
bay né dudi dang dugc phém (vi du, ché phém, dang diéu ché, thudc chira bénh) bao
gbm it nhat mot hop chit NASMP, nhu dugc md ta & ban mo ta ndy, cing véi mot hodc
nhiéu duoc chit khac da biét dbi véi cac ngudi ¢ hiéu biét trung binh trong linh vuc k¥
thudt nay, bao gém chét mang dugc dung, chét pha lodng, t4 dugc, chét b tro, chét
don, chit dém, chét bao quén, chit chéng oxy hoa, chit bdi tron, chét 6n dinh, chét hoa
tan, chit hoat dong bé mit (vi du, chét 1am udt), chit tao mit na, chét tao mau chit tao
vi, chét tao vi va chét tao ngot. Céng thirc co thé bao gém thém c4c hoat chit khac, vi

du, c4c chét diéu tri hodc phong bénh khéc.

Do do, sang ché cling dé xuét duoc phém, nhu dugc xac dinh trong ban mé ta
nay, va phuong phap bao ché dugc phim bao gdm viéc phdi tron it nhat mot hop chit
NASMP, nhu md ta trong ban mé ta nay, cing véi mot hodc nhidu cac hop phan duge
dung khac ma cac nguoi co hiéu biét trung binh trong linh vuc k¥ thuét nay da biét, vi
du, chét mang, chét pha loang, ta duogc, v.v. Néu duge bao ché dudi dang don vi ro0i rac
(vi du, vién nén, v.v.), mdi don vi chira mot lugng xac dinh truéce (lidu lwgng) ctia hop

chét.

Thuat ngit “dugc dung,” nhu dugc st dung & ban moé td nay, dung dé chi cac
hop chét, thanh phan, vét liéu, ché phdm, dang bao ché, v.v., trong pham vi danh gia y
té hop 1y, thich hop dé sir dung khi tiép xtic v6i cac mé clia dbi twong lién quan (vi du,
ngudi) ma khong cé doc tinh qua muc, kich img, phan Umg di g, hodc vén dé hoic bién
chimg khac, twong xting véi ty 16 loi ich/riii ro hop 1y. Mdi chit mang, chit pha
lodng, t dugc, v.v. ciing phai “chip nhin duwgc” theo nghia 13 twong thich véi cac

thanh phan khac ctia cong thirc.

Chét mang, chét pha lodng, t4 dugc thich hop, v.v. c6 thé duge tim thdy trong cac

vin ban dugc pham tiéu chuan, vi du, Remington’s Pharmaceutical Sciences, 18™ edition,
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Mack Publishing Company, Easton, Pa., 1990; va Handbook of Pharmaceutical
Excipients, 5th edition, 2005.

Céc cong thirc c6 thé dugc bao ché bing bat ky phuong phap nao di biét trong
linh vuc duge phim. Cac phuong phép nhu vdy bao gdbm buéc dua hop chét két hop
v6i chit mang ma la mot hodc nhiéu thanh phé‘tn‘phu trg. N6i chung, cac cong thirc
duroc bao ché bing cach dua hop chét vao lién két mot cach ddng nhét va chit chg véi
chét mang (vi du, chét mang 1éng, chét mang ran duoc nghién min, v.v.), va sau dé tao
hinh san pham, néu can.

Cong thirc c6 thé dwoc chuan bi dé tao ra sy gidi phéng nhanh hodc chim; ngay
18p tic, giai phéng chdm, dung thoi gian hodc gidi phong kéo dai; hodc sy két hop cia
chung.

Cac cong thirc cé thé thich hop dudi dang chat 16ng, dung dich (vi du, nuéc,
khong chira nuée), hon dich (vi du, dung dich nuéc, khong chira nuée), nhil twong (vi
du, dau trong nude, nude trong dau), con thudc ngot, xi-ro, thudc t&, nu6c suc miéng,
thudc nho, vién nén (bao gém, vi du: vién nén bao), hat cdm thude, bot, vién ngam,
vién nhao, vién nang (bao gbm, vi dy, vién nang gelatin cimg va mém), vién nhdng,
vién thudc tron, 6ng thubc tiém, vién thubc 16n, thubc dan, vién thubc dat vao Am dao
phu nit, con thube, gel, bt nhao, thubc md, kem, thubc boi xtc, dau, bot, thude xit,

thudc phun swong hoic dang sol khi.

Céc ché phim c6 thé dugc cung cdp mot cach thich hop dudi dang miéng dan,
cao dan, bang, d bang bd, hoic cac ché pham tuong tu duge ngam tam véi mot hodc
nhiéu hop chét va tuy y mdt hodc nhiéu thanh ph@“m dugc dung khac, bao g(‘Sm, vi du,
chét ting cudng tham thdu, thAm va hip thu. Céc cong thirc cling c6 thé duoc cung cip

mdt cach thich hop dudi dang mot kho hodc bé chira thude.

Hop chét c6 thé dugc hoa tan trong, tao hdn dich trong hodc phéi tron v6i mot
hodc nhidu thanh phin dugc dung khac. Hop chét c6 thé duoc trinh bay dudi dang
liposom hodc vi hat khac dugc thiét ké dé hudng dich hop chat, vi du, dén cac thanh

phan mau hodc mot hodc nhiéu co quan.

Céc cong thuc thich hop dé qua dudng miéng (vi dy, bang cach udng) bao gdm

chét 16ng, dung dich (vi du, trong nudc, khéng chira nude), hén dich (vi du, nudce, khong
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chtra nuéce), nhil twong (vi dy, dau trong nudc, nude trong dau ), con thudc ngot, xi-rd,
thudc keo thdo dugc, vién nén, hat com thudc, bdt, vién nang, vién nhdng, thudc

vién tron, ong tiém, thudc & dang liéu 16n.

Céc cong thirc pht hop dé st dung qua ma bao gdm nuéc sic miéng, vién keo
ngam, vién ngdm, cling nhu cic miéng dan, miéng dan dinh, thudc & dang depot va bé
lru trir. Keo ngdm thudng bao gbm hop chit c6 huong vi, thuong 13 dudng sucroza va
acaxia hoic tragacan. Vién ngam thudong bao gbm hop chit trong mét chit nén tro, nhu
gelatin va glyxerin, hodc sucroza va acaxia. Nudc stc miéng thudong bao gdbm hop chat

trong mot chit mang chat 1ong thich hop.

Cac cbng thtc thich hgp d¢ dudi ludi viéc cap bao gdm vién nén, vién thudc
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ngam, vién ngém, vién nang, v

Céc cong thirc phit hop d st dung qua niém mac qua dudng miéng bao gdm
chat 16ng, dung dich (vi du, nudc, khong chira nuéc), hdn dich (vi du, dang nudc,
khong chira nude), nhi trong (vi dy, dau trong nudc, nude trong diu), nude sic miéng,
vién thubc ngdm, vién ngam, ciing nhu miéng dan, miéng dan két dinh, thudc & dang

depot, va thudc & dang bé luu trit.

Céc cong thic phi hop & sir dung qua niém mac khéng qua dudong miéng bao
20m chét 16ng, dung dich (vi du, nuéc, khdng chira nuéce), hon dich (vi du, dang nuée,
khéng chtra nude), nhii twong (vi du, ddu trong nuéc, nude trong dau), thudc dan, thubc
bdi tron, gel, bot nhao, thudc md, kem, nuéc thom, diu, cling nhu cac miéng dan, keo

dén, thubc & dang depot, va thudc & dang bé luru trit.

Cac cong thirc thich hgp dé st dung qua chan bi bao gom gel, bot nhdo, thude
m&, kem, thudc bdi xrc va dau, cling nhu cic cao dan, keo dan, bang, bang bo, thuéc &

dang depot, vi thubc & dang bé luu trit.

Vién nén ¢ thé dugc tao ra br?mg phuong phap thong thuong, vi du, nén hodc
duc, tay chon v mét hodc nhiéu thanh phén phu trg. Vién nén cd thé dugc bao ché
bing cach nén trong mot thiét bi thich hop, hop chit & dang chay tu do nhu bdt hodc
hat, dugc tron ty ¥ v6i mdt hodc nhiéu chét gan két (vi du, Povidon, gelatin, acaxia,
sorbitol, tragacan, hydroxypropylmetyl xenluloza); chit don hoic chét pha lodng (vi

- du, lactoza, xenluloza dang vi tinh thé, canxi hydro phosphat); cac chit 1am tron (vi
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du, magie stearat, bt bdt talc, silic dioxit); céac chit gay rd (vi dy, natri tinh bot
glycolat, Povidon lién két ngang, natri carboxymetyl xenluloza lién két ngang); cac
chét hoat dong bé mat hodic phan tan hodc 1am udt (vi du, natri lauryl sulfat); cac chét
bao quan (vi du, metyl p-hydroxybenzoat, propyl p-hydroxybenzoat, axit sorbic); chét
diéu huong vi, chét tdng cuong huong vi va chét tao ngot. Vién nén duc co thé duge tao
ra bang cach dfc trong thiét bi thich hop hén hop ctia hop chét dang bot duge 1am 4m
bing chit pha loing 16ng tro. Cac vién nén c6 thé duge phii hodc khéc rach tiiy ¥ va c6
th8 duoc bao ché @ tao ra su giai phong chim hodc ¢ kiém soéat ctia hop chét trong d6
bing cach st dung, vi du, hydroxypropylmetyl cellulose véi céc ty 1 khac nhau dé tao
ra profin giai phéng mong mudn. Céc vién nén c6 thé tiy ¥ duoc tao ra mot 16p phi, vi
du, d& 4nh hudng dén su giai phéng, vi du 16p phu trong rudt, dé cung cip su giai
phdng trong cic phin clia rudt khong phai 13 da day.

Thu6éc m& thuong dugc bao ché tir hop chat va chat nén md parafin hodc hoa

tan trong nuoc.

Kem thudng duoc bao ché ché tir hop chét va kem nén dang dau trong nudec.
Néu mudn, pha nuéc cia kem nén cé thé bao gbdm, vi du, it nhat khoang 30% khbi
Iug'ng/khéi lugng rugu da chirc, tic 12 rugu cd hai hodc nhiéu nhém hydroxyl nhu
propylen glycol, butan-1,3-diol, manitol, sorbitol, glyxerol va polyetylen glycol va cac
hdn hop cia ching. Cac cong thic ding khu trii ¢ thé bao gbm hop chit gitp ting
cubng su hép thu hodc thdm nhép cta hop chét qua da hodc cac khu vuc bi &nh hudng
khéc. Vi du vé céc chét ting cudng thim nhip qua da nhu vAy bao gdbm dimetylsulfoxit

va céc chét tuong tu lién quan.

Nhil tuong thuong duoc bao ché tir hop chét va pha d?ui, c6 thé tiy ¥ chi bao
gdm chét nhii héa (con dugc goi 14 tac nhan nhil héa), hodc né c6 thé bao gébm hdn hop
ciia it nhat mot chit nhii héa véi chét béo hodc diu hodc véi ca chat béo va dau. Tt
hon 13, chét nhii héa va nuéc dugc bao gdbm cling véi chat nhii héa ua béo hoat dong
nhu mot chit én dinh. Cling wu tién bao gdm ca dau va chat béo. Cling v6i nhau, (cac)
chét nhii héa ¢ hodc khong cé (cac) chét 6n dinh tao nén cai goi 12 sap nhii héa, va sap
cung voi diu va/hodc chit béo tao nén cai got la nén m& nhii héa, tao thanh pha phan

tan dau cuia céc cong thirc kem.
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Chét tao nhii va chét 6n dinh nhi tuong thich hgp bao gém Tween 60, Span 80,
rugu cetostearyl, rugu myristyl, glyxeryl monostearat va natri lauryl sulfat. Viéc lya
chon diu hoic chit béo thich hop cho cong thitc dua trén viéc dat duge cac dac tinh my
phidm mong mudn, vi d6 hoa tan ctia hop chét trong hau hét cac loai dau c6 thé dugc sir
dung trong céng thirc nhil trong duoc phdm cé thé rét thip. Vi vay, kem t6t nhét nén 13
san phim khong nhon, khéng nhuém mau va cd thé rira duoc v6i d6 dic phu hop dé
tranh ro ri tir 6ng hodc cac vat chira khac. Alkyl este mono- hodc di axit mach théng
hodc mach nhanh nhu di-isoadipat, laoxetyl stearat, propylen glycol dieste cua cac axit
béo tir dira, laopropyl myristat, dexyl oleat, laopropyl palmitat, butyl stearat, 2-
etylhexyl palmitat hoic hdn hop céc este mach nhanh duoc goi 14 Crodamol CAP c6
thé duoc st dung, ba chét cubi cung la este uu tién. Ching cd thé duogc st dung mot
minh hodc két hop tiy thudc vao cac thudc tinh yéu cAu. Ngoai ra, c6 thé sir dung cac
chét béo ¢6 diém néng chiy cao nhu parafin mém mau tring vi/hoic parafin 16ng hoic

cac loai dau khoang khac.

Céc ché phim thich hop dé sir dung trong miii, trong d6 chét mang 13 chét long,
bao gdm, vi du, thubc xit miii, thubc nho miii, hodc bing cach st dung khi dung bing
mdy khi dung, bao gdm cic dung dich nuéc hoic ddu cia hop chit
Céc ché phim thich hop & st dung trong miii, trong d6 chit mang 13 chat ran,
bao gf‘)m, vi dy, nhitng ché phém dugc trinh bay dudi dang bot thd ¢ kich thudce hat, vi
du, trong khoang tir 20 dén 500 micron duoc st dung theo cich hit thudc duoc
thue hién, tac 1a, b?mg cach hit nhanh qua dudng miii tr mot hdp chira bot duoc gilt gén
miii.

Céac cong thirc thich hop cho viéc st dung qua phéi (vi du, béng cach hit hoac
liéu phap dimg bom) bao gbm céc cong thirc duge trinh bay duéi dang sol khi dung tir
mot hop c6 &p suét, véi viee st dung chit diy thich hop, nhu diclodiflometan,
tricloflometan, diclo-tetrafloetan, cacbon dioxit, hodc cac chat khi thich hop khéc.
Céc cong thic thich hop dé dung cho mit bao gdm thudc nho mét trong dé hop
chét duge hoa tan hodc tao hdn dich trong chat mang thich hgp, dic biét 1a dung méi

nuée cho hop cht.

Céc ché phém thich hop cho viéc sir dung tryc trang co thé dugc trinh bay dudi

dang thudc dan véi nén thich hgp bao gdm, vi du, dau tu nhién hodc cimg, sap, chat
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béo, polyol ban long hoidc long, vi du, bo ca cao hodc salixylat; hodc dudi dang dung dich

hoac hdn dich dé didu tri bing cach thut.

Céc cdng thirc phi hop dé sir dung trong 4m dao c6 thé duoc trinh bay dudi
dang vién thudc dat vao am dao, tampon, kem, gel, bot nhao, bot hodc cac ché phém
dang xit ¢6 chira ngoai hop chét, nhu chit mang di dugc biét dén trong linh vuc k§
thuat nay 1a thich hgp.

Cac cong thic thich hop dé ding ngoai dudng tidu héa (vi du, bang cach tiém),
bao gbm chit 16ng trong nuéc hodc khéng chira nuée, ding truong, khong chira
pyrogen, vo tring (vi du, dung dich, hdn dich), trong d6 hop chét duge hoa tan, tao
hdn dich, hodc duoc cung cép theo cach khac (vi dy, trdng liposom hodc vi hat khac).
CéAc chat I6ng nhu vay cd thé con chita cac thanh ph-ﬁn duoc dung khac, nhu chét chéng
oxy hoa, chit dém, chit bao quan, chit 6n dinh, chét chéng vi khudn, chét tao huyén
pht, chit 1am dic va chét hoa tan 1am cho céng thitc ding truong voi méau (hodc chét
16ng co thé 6 lién quan khac) ctia ngudi nhan. Vi du vé ta dugc bao gbm, vi du, nuéc,
rugu, polyol, glyxerol, dau thuc vat, va céc loai tuong ty. Vi du vé chc chét mang déng
trrong thich hop dé st dung trong cic cong thirc nhu viy bao gdm Natri Clorua tiém,
dung dich Ringer hodc dich tiém Ringer Lactated. Thong thudng, nong d6 ciia hop chét
trong chit léng nim trong khoing tir Ing/mL dén 10pg/mL, vi du, nim trong
khoéng tir 10ng/m dén lpg/mL. Cac ché phidm cé thé dugc trinh bay trong cac
dd chua kin chira don vi liéu hoac nhiéu lidu, vi duy, éng va lo, va co thé duoc bdo quan
trong diéu kién dong khé (d6ng kho) chi can bd sung chit mang chét 1éng v6 tring, vi
du nhu nuée dé tiém, ngay lap tic trude khi st dung. Dung dich tiém tran lan va hdn

dich c6 thé duge chudn bi tai chd tir bot, hat va vién nén vé tring.
Liéu luong

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& danh gid ring 13 lidu luong
thich hop ctia cac hop chit NASMP, va cac ché phim chira cac hop chit NASMP, c6 thé
thay dbi thy timg dbi trong bi bénh. Viéc x4c dinh lidu luong t6i wru ndi chung s& lién
quan dén viéc cin bing muc d6 loi ich diéu tri voi bat ky nguy co hodc tac dung phu ¢
hai nao. Mtc lidu luong dugc lua chon s€ phu thudc vao nhiéu yéu t6 bao gé)m hoat tinh
ctia hop chit NASMP cu thé, duong ding, thoi gian ding, toc do bai tiét ciia hop chat
NASMP, thoi gian diéu tri, cac loai thudc, hop chat khac, va/hoic cac chat duoc sir dung
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két hop, mirc d6 nghiém trong cla tinh trang, va loai, gidi tinh, tudi tac, can ndng, tinh
trang, strc khoe chung va tién st bénh cia di tugng bi bénh. Lugng hop chit NASMP
cudi cing va dudong ding s& do bac si, bac si thil y hodc béc si 14m sang quyét dinh, mac
du néi chung, lidu hrong s€ dugc lya chon dé dat duogc néng dd cuc bd tai vi tri tdc dong

dé dat duoc hiu qua mong mubn ma khong giy hai dang ké hoic tac dung phu c6 hai.

Viée sir dung c6 thé dugc thire hién bang mot lidu, lién tuc hoic ngat quang (vi du,
chia 1am nhidu 14n trong c4c khoang thoi gian thich hop) trong subt qua trinh diéu tri. Cac
phuong phéap xac dinh cich thirc va lidu lugng sir dung hidu qua nhat 1a d3 biét ddi véi
ngudi ¢ hiéu biét trung binh trong linh vuc niy va s& thay doi theo cong thirc dugce st
dung dé diéu tri, muc dich cta liéu phap, (cac) té bao dich cin diéu tri va dbi tugng dugce
didu tri. C6 thé thyc hién didu tri mot 1dn hodc nhiéu 1an v6i mire lidu va cach thirc do bac

si di€u tri, bac si thl y hodc bac s 1am sang lua chon.

N6i chung, lidu lrong thich hop ctia hop chit NASMP nim trong khoang tir 10pg
dén 20 mg (thudng 13 khoang 100pg dén 10 mg) cho mdi kg thé trong clia dbi trgng mdi
ngay. Trong trudng hop chét 1 mudi, este, amit, tién chit hoidc chét tuong tu, lugng st
dung duoc tinh toan trén co s& hop chét géc va do d6, khbi lugng thuc té dwogc sir dung s&

tang 1én trong Ung.

Vi du thie hién sdng ché
Téng hop héa hoc
Tir viét tht va chit viét tit
AcCl: axetyl clorua
Ac,0: anhydrit axetic
B,pin,: bis (pinacolato) diboron
DCM: diclometan
DMAP: 4-dimetylaminopyridin
DMF: dimetylformamit
DMSO: dimetyl sulfoxit

ESI: ion hoa tia dién

&5



51875 86/200

Et3N: trietylamin
EtOAc: etyl axetat

- HPLC: séc ky 1ong hiéu ning cao
LCMS: sic ky 1ong-khdi phd
m-CPBA: axit meta-cloperoxybenzoic
MeOH: metanol
Ms: mesylat
m/z: t§ 18 khéi lugng trén dién tich
NaHMDS: natri bis(trimetylsilyl)amit
IFSI: N-flobenzensulfonimit
NMR: cdng huéng tir hat nhan (quang phd)
1t: nhiét d§ phong
TBAB: tetra-n-butylamoni bromua
TES: trietylsilan
TFA: axit trifloaxetic
TFAA: anhydrit trifloaxetic
THF: tetrahydrofuran
TLC: sic ky 16p mong
HPLC phén tich (Phuong phap A)

Trir khi duge quy dinh khac, déc tinh theo HPLC phén tich caa cac hep chét dich
(tirc 12 “Hop chét tong hgp™) dugc tién hanh trén hé théng sau:

Cot: X-select CSH C18, 4,6 mm x 150 mm, ID 3,5pm
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Thé tich tiém: 5pL

Tbc dd dong: 1 m/phat

Dung moi: A: axit fomic 0,1% trong nudc: axetonitril (95: 5)
B: axetonitril

Gradient (B% duoc tang tuyén tinh tir phit 1 dén phﬁt. 8):

Thoi gian (phit) | A% | B%
0 95 | 5
1 95 | 5
8 0 | 100
12 0 | 100
14 95 | 5
18 95 |5

HPLC phén tich (Phuong phép B)

Dic ta bing HPLC phan tich c4c hop chét trung gian 47, 49, 50 va 51 va ca qué
trinh tong hop trén quy md 16n hon cia Hop chét Téng hop 1 dugc tién hanh trén hé

théng sau:
Cot: Acquity BEH Phenyl, 4,6 mm x 30 mm, ID 1,7pm
Thé tich tiém: 5pl
Tbc d dong: 2 mL/phut
Dung moi: A: 0,03% TFA trong nuéc

B: 0,03% TFA trong axetonitril

Gradient:
Thoi gian (phit) | A% | B%
0 95 5
5,2 5 95
5,7 5 95
5,8 95 5
6,2 95 5
Séc ky 16p mong (TLC)

Phan tich TLC dugc thuc hién bang cach st dung cac tim TLC di dugc phi truée
bing silicagel 60 v&i chi thi huynh quang UV-254 tir Loba Chemie.

So d6 tong hop 1
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Hop chét trung gian 1

1-(4-(hydroxymetyl)piperidin-1-yl)etan-1-on

g

N

OH

Trietylamin (60,50mL, 434,10mmol) va axetic anhydrit (22,56mL, 238,75mmol)
dugc bd sung vao dung dich piperidin-4-yl metanol (25,00g, 217,05mmol) trong DCM
(250mL) & nhiét d6 0°C. Hn hop phan tng dugc gia nhiét dén nhiét d6 phong va khudy
trong 16 gid. Tién trinh cua phan tng dugc theo ddi bang TLC [pha dong: 10% metanol
trong DCM]. Sau khi hoan thanh phan ung, nuéc (250mL) duge bd sung vao hdn hop
phan tng va céc 16p duoc phan tach. Lép nuée duge chiét baing DCM (3 x 250mL). Lop
hitu co thu gom duge dugce lam kho trén natri sulfat khan, loc va co trong diéu kién ap
sudt giam dén kho dé thu dwoc hop chit trung gian 1 (20,00g, hop chét tho) dudi dang
du khong mau. Hop chét ndy dugce sir dung truc tiép trong budc tiép theo ma khong can
tinh ché thém.

S6 liéu phan tich:

'"H NMR (400 MHz, DMSO-dy) ¢ (ppm): 4,48 (t, J = 5,2 Hz, 1H), 4,35 (dd, J =
11,2, 2,0 Hz, 1H), 3,78 (d, J = 14,0 Hz, 1H), 3,25 (t, J = 5,6 Hz, 2H), 2,97 (td, J = 13,2,
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2,8 Hz, 1H), 2,46 (td, J = 12,4, 2,4 Hz, 1H), 1,97 (s, 3H), 1,70 - 1,50 (m, 3H), 1,10 - 0,85
(m, 2H).

Hop chét trung gian 2

(1-axetylpiperidin-4-yl)metyl metansulfonat

Trietylamin (35,39mL, 254,43mmol) va metansulfonyl clorua (10,83mL,
139,94mmol) dugc bd sung timg giot vao dung dich chira 1-(4-(hydroxymetyl)piperidin-
1-yl)etan-1-on, hop chét trung gian 1 (20,00g, 127,21mmol) trong DCM (200mL) & nhiét
d6 0°C. Sau d6, hdn hop phan Gng dugc gia nhiét dén nhiét d6 phong va khudy trong 4
gid. Tién trinh cua phan tng duoc theo dbi bang TLC [pha dong: 10% metanol trong
DCM]. Sau khi hoan thanh phan tng, hdn hop phan tng duoc dimg bang nude (50mL)
va chiét bing DCM (3 x 200mL). Lép hitu co thu gom duge dugc lam kho trén natri
sulfat khan, loc va c6 trong diéu kién 4p sudt giam dén kho dé thu dugc hop chét trung
gian 2 (25,00g, hop chit thd) dudi dang diu mau vang. Hop chét niy duge st dung trong
bude tiép theo ma khong can tinh ché thém.

S lidu phan tich:

LCMS (ESI) m/z =235,95 [M + H]".

Hop chat trung gian 3
1-(4-(((4-bromphenyl)thio)metyl)piperidin-1-yl)etan-1-on

g

N

oy
Br~

B6 sung xesi cacbonat (8,85g, 27,18mmol) vio dung dich chira 4-brombenzenthiol
(2,82g, 14,95mmol) trong axeton (50mL) trong moi trudng argon & nhiét do phong va
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hdn hop phan tmg dugc khudy trong 30 phiit. Sau d6, (1-axetylpiperidin-4-yl)metyl
metansulfonat, hop chét trung gian 2 (3,20g, 13,59mmol) dugc bd sung vao hdn hop
phan tmg va phan (mg ndy duoc gia nhiét dén nhiét 6 60°C trong 16 gio' trong méi
truong argon. Tién trinh ctia phan tmg duoc theo di bang TLC [pha dong: 100% etyl
axetat]. Sau khi hoan thanh phan tng, hdn hop phan tmg dugc 1am ngudi dén nhiét do
phong, loc qua dém celite va dich loc dugc c6 trong diéu kién 4p suét giam dén kho. Hop
chét thd duogc tinh ché bing sic ky cot trén silicagel (CombiFlash®, gradient 10-100%
etyl axetat trong hexan dén 5% metanol trong DCM) dé thu duoc hop chit trung gian 3
(3,95g, 80%) dudi dang dau dic khong mau.

S6 liéu phan tich:

2 2

2H), 4,61 (d,J = 13,2 Hz, 1H), 3,81 (d, J = 14,0 Hz, 1H), 3,04 - 2,95 (m, 1H), 2,90 - 2,75
(m, 2H), 2,55 - 2,45 (m, 1H), 2,08 (s, 3H), 1,96 - 1,80 (m, 2H), 1,80 - 1,65 (m, 1H), 1,25
- 1,11 (m, 2H).

j - TS 7 ANMN R ATT ’
H NMR (400 MHz, CDCls) ¢ (ppm): 7,39 (d, /= 8,4 Hz, 2H), 7,18 (d, /= 8,4 Hz

Hop chét trung gian 4

1-(4-(((4-bromphenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

B6 sung timg phan axit meta-cloperbenzoic (60%) (10,25g, 35,64mmol) vao dung
dich dwoc khudy chia 1-(4-(((4-bromphenyl)thio)metyl)piperidin-1-yl)etan-1-on, hop
chét trung gian 3 (3,90g, 11,88mmol) trong DCM (60mL) & nhiét ¢6 0°C. Hon hgp phan
trng duoc gia nhiét dén nhiét do phong va khudy trong 16 gio. Tién trinh cta phan tmg
dugc theo dbi bang TLC [pha dong: 10% metanol trong DCM]. Sau khi hoan thanh phan
trng, hon hop phan tmg duoc dimg bang dung dich nuéc natri thiosulfat bio hoa (50mL).
Céc 16p dwgc phan tach, va 16p hiru co duoc rira bing dung dich nuée natri bicacbonat
bao hoa (2 x 50mL). Lép hitu co dugce lam khd trén natri sulfat, loc va ¢6 trong diéu kién

&p suét giam dén khé dé thu duoc hop chit trung gian 4 (4,02g, hop chat thd) duéi dang
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chét rén mau tring nhat. Hop chét nay dugc sir dung trong budc tiép theo ma khong can
tinh ché thém.

S6 liéu phan tich:

LCMS (ESD): m/z=361,90 [M + H]" (*'Br).

Hop chit trung gian 5

1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yi)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

B& sung bis(pinacolato)diboran (1,70g, 6,66mmol) vA kali axetat (1,63g,
16,65mmol) trong 1,4-dioxan (30mL)vao 6ng phan ung chira dung dich chira 1-(4-(((4-
bromphenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chit trung gian 4 (2,00g,
5,55mmol). Ong ndy dugc bit kin va loai khi bing cach suc nito trong 15 phut.
Bis(triphenylphosphin)paladi(Il) diclorua (0,060g, 0,083mmol) dugc bb sung vao hdn
hop phéan Gng trong mdi trudng nito va quaé trinh suc bang nito duge tiép tuc trong 5 phit.
Hbn hop phéan tmg duoc gia nhiét dén nhiét d6 90°C trong 4 gid. Tién trinh ciia phan tng
duoc theo ddi bang TLC [pha dong: 10% metanol trong DCM]. Sau khi hoan thanh phéan
g, hdn hop phan tmg duoc 1am ngudi d&én nhiét do phong va co trong didu kién ap suét
giam dén kho. Hop chat thd duge tinh ché bang sac ky cot trén silicagel (rdy 100-200,
gradient 0-5% metanol trong DCM) dé thu dugc hop chét trung gian 5 (1,50g, 66%) duéi

dang chét rin mau den.
S6 liéu phan tich:

LCMS (ESI) m/z = 408,21 [M + H]" (este boronic), 326,04 [M + H]" (twong (g

axit boronic).
So dd thng hop 2
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Hop chét téng hop 1

1-(4-(((2’ 4’-diflo-[1,1°-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yl)etan-1-on
(NASMP-01)

o%)
A\

F 2y
a

NN

F

B6 sung 2-(2,4-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan  (0,366g,
1,52mmol) va natri cacbonat (0,367g, 3,46mmol) trong hdn hgp cta 1,4-dioxan-nuéc
(3:1, 8mL) vao 6ng phan tUng chita dung dich chta 1-(4-(((4-
bromphenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chit trung gian 4 (0,500g,
1,39mmol). Ong nay duoc bit kin va loai khi bing cich suc argon trong 15 phut.
Tetrakis(triphenylphosphin)paladi(0) (0,160g, 0,139mmol) duge bd sung vao hén hop
phan tng trong moi trudng argon va qua trinh suc bing argon dugc tiép tuc trong 5 phit.
Hon hop phan tmg dugc gia nhiét & nhiét 40 90°C trong 12 gid. Tién trinh ctia phan Gng
duogc theo ddi bang TLC [pha dong: 10% metanol trong DCM]. Sau khi hoan thanh phéan
tng, hdn hop phan tng duoc 1am ngudi dén nhiét ¢ phong va co trong diéu kién 4p suét
giam dén kho. Hop chét thd duoc tinh ché bang sic ky cot trén silicagel (rdy 230-400,
gradient 0-10% metanol trong DCM). Hop chét nay dugc tinh ché tiép bang HPLC diéu

ché (pha dong: 0,5% axit formic trong hdn hop cua axetonitril/nuée; pha rin: Cyg silic
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oxit) d& thu dugc hop chit mong mudn Hop chét tong hop 1 (0,220g, 40%) duéi dang

chét rin mau tring nhat.

S6 liéu phan tich:

LCMS (ESI) m/z=1394,10 [M + H]".

HPLC (xem phuong phdp chung): Thoi gian luu: 8,03 phut; Do tinh khiét:
99,75%.

'H NMR (400 MHz, DMSO-d;) ¢ (ppm): 7,97 (d, J = 8,4 Hz, 2H), 7,78 (d, J = 7,2
Hz, 2H), 7,63 - 7,59 (m, 1H), 7,33 - 7,28 (m, 1H), 7,21 - 7,17 (m, 1H), 4,19 (d, J= 13,2
Hz, 1H), 3,71 (d, J = 14,0 Hz, 1H), 3,28 (d, J = 6,0 Hz, 2H), 2,98 (t, /= 8,4 Hz, 1H), 2,62

- 2,52 (m, 1H), 2,10 - 2,02 (m, 1H), 1,93 (s, 3H), 1,87 - 1,72 (m, 2H), 1,32 - 1,20 (m,
1H), 1,20 - 1,07 (m, 1H).

So db tbng hop 3
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Hop chét tong hop 2
1-(4-(((3’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yl)etan-1-on
(NASMP-02)
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B sung axit (3,4-diflophenyl)boronic (0,263g, 1,66mmol) va natri cacbonat
(0,367g, 3,46mmol) trong hdn hop cia 1,4-dioxan: nude (3:1, 13mL)vao 6ng phan tmg
chira dung dich chira 1-(4-(((4-bromphenyl)sulfonyl)metyl)piperidin-1-yl) etan-1-on, hop
chit trung gian 4 (0,500g, 1,38mmol). Ong niy dugc bit kin va loai khi bang cach suc
nito trong 5 phut, sau d6 bd sung tetrakis(triphenylphosphin)paladi(0) (0,159g,
0,138mmol) vao hdn hop phan tng trong méi trudng nito va qua trinh suc bang nito duge
tiép tuc trong 5 phuit nira. Sau d6, hdn hop phan tmg dugc gia nhiét & nhiét d6 90°C trong
16 gio trong mdi trudng nito. Tién trinh cia phén wng dugc theo d&i bang TLC [pha
dong: 50% etyl axetat trong hexan]. Sau khi hoan thanh phéan mg, hdn hgp phan tng
dirgc 1am ngudi dén nhiét d6 phong va loc qua dém celite. Dém celite ndy dugce rira bing
etyl axetat (2 x 100mL). Lép hitu co thu gom dugc duge ¢d trong didu kién ap suit giam
dén kho. Hop chét thé dugc tinh ché bang sic ki cot trén silicagel (CombiFlash®,
gradient 10-50% etyl axetat trong hexan). Hop chét thu dugc dwgc tinh ché tiép bing
cach nghién vé6i dietyl ete (25mL) va n-pentan (50mL), chét rin duoc loc ra va 1am kho
trong didu kién 4p suét giam dé thu duoc hop chit mong muén (hop chit tong hop 2)
(0,410g, 76%) dudi dang chét rin mau tring nhat.

S4 liéu phan tich:
LCMS (ESI) m/z=393,85 [M + H]".

HPLC (xem phuong phdp chung): Thoi gian luu: 8,06 phut; Do tinh khiét:
99,22%.

'"H NMR (400 MHz, DMSO-d) 6 (ppm): 7,98 (s, 4H), 7,97 - 7,88 (m, 1H), 7,68 -
7,62 (m, 1H), 7,62 - 7,54 (m, 1H), 4,21 (d, J = 13,2 Hz, 1H), 3,72 (d, J = 14,0 Hz, 1H),
3,36 (d, J = 6,4 Hz, 2H), 3,00 (t, J = 11,6 Hz, 1H), 2,60 - 2,50 (m, 1H), 2,10 - 2,00 (m,
1H), 1,94 (s, 3H), 1,84 - 1,70 (m, 2H), 1,30 - 1,19 (m, 1H), 1,19 - 1,05 (m, 1H).
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Hop chét téng hop 3

1-(4-(((2°,5’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yljetan-1-on
(NASMP-03)

B sung axit (2,5-diflophenyl)boronic (0,263g, 1,66mmol) va natri cacbonat
(0,367g, 3,46mmol) trong hdn hop ciia 1,4-dioxan: nuée (3:1, 13mL) vao 6ng phan tng
chtra dung dich chira 1-(4-(((4-bromphenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop
chat trung gian 4 (0,500g, 1,38mmol). Ong nay duge bit kin va loai khi bang céach suc
nito trong 10 phat, sau d6 bd sung tetrakis(triphenylphosphin)paladi(0) (0,159,
0,138mmol) vao hdn hop phan tng trong méi trudng nito va qua trinh suc bang nito dugc
tiép tuc trong 5 phit nira. Sau d6, hdn hgp phan tng dugc gia nhiét & nhiét 46 90°C trong
16 gio trong mdi trudng nito. Tién trinh clia phan Gng dugc theo ddi bing TLC [pha
dong: 50% etyl axetat trong hexan]. Sau khi hoan thanh phéan Umg, hdn hop phan tng
dugc 1lam nguoi dén nhiét d6 phong va loc qua dém celite. Dém celite nay dugc rira béng
etyl axetat (2 x 100mL). Lép hitu co thu gom dugce duge cd trong diéu kién 4p suét giam
dén kho. Hop chét thd duge tinh ché bang sic ky cot trén silicagel (CombiFlash®,
gradient 10-50% etyl axetat trong hexan). Hop chit thu dugc dugc tinh ché tiép bang
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cach nghidn v6i dietyl ete va n-pentan (50mL), loc va 1am khé trong diéu kién 4p suét
giam dé thu dugc hop chit mong muén (hop chét tdng hop 3) (0,430g, 79%) duéi dang
chét rén mau tring nhat.

S liéu phén tich:

LCMS (ESI) m/z = 394,05 [M + HJ".

HPLC (xem phwong phap chung): Thoi gian luu: 7,79 phit; D6 tinh khiét:
99,43%.

'H NMR (400 MHz, DMSO-dy) é (ppm): 8,02 (d, J = 8,0 Hz, 2H), 7,87 (d, J = 7,2
Hz, 2H), 7,57 - 7,51 (m, 1H), 7,48 - 7,41 (m, 1H), 7,40 - 7,33 (m, 1H), 423 (d,J=12,4
Hz, 1H), 3,74 (d, J = 13,2 Hz, 1H), 3,38 (d, J = 6,0 Hz, 2H), 3,02 (t, J= 11,2 Hz, 1H),

2,57 (t, J= 12,4 Hz, 1H), 2,14 - 2,03 (m, 1H), 1,96 (s, 3H), 1,80 (dd, /= 13,6 & 22,8 Hz,
2H), 1,32 - 1,20 (m, 1H), 1,20 - 1,06 (m, 1H).

So d téng hop 5
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Hep chat frung gian 3 Hop chat tdng hop 4
Hop chét téng hop 4

4’-(((1-axetylpiperidin-4-yl)metyl)sulfonyl)-2-flo-[1,1’-biphenyl]-4-carbonitril
(NASMP-04)
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"NC I

B6 sung 4-brom-3-flobenzonitril (0,405g, 2,03mmol) va natri cacbonat (0,487g,
4,60mmol) trong hdn hop cia 1,4-dioxan-nuée (3:1, 13mL) vao 6ng phan tmg chira dung
dich chira 1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hgp chit trung gian 5 (0,750g,
1,84mmol). Ong ndy dugc bit kin va loai khi bing cich suc argon trong 10 phut.
Tetrakis(triphenylphosphin)paladi(0) (0,210g, 0,180mmol) duoc bd sung vio hdn hop
phan rng trong mdi trudng argon va qua trinh suc bing argon dugc tiép tuc trong 5 phit.
Hon hop phan tmg duge gia nhiét & nhiét do 100°C trong 12 gid. Tién trinh ciia phan ng
duoc theo ddi bang TLC [pha dong: 10% metanol trong DCM]. Sau khi hoan thanh phan
tng, hén hop phan tmg dugc 1am ngudi dén nhiét @6 phong va cb trong diéu kién 4p suat
giam dén kho. Hop chit thd duoc tinh ché bang sic ky cot trén silicagel (riy 230-400,
gradient 0-5% metanol trong DCM) dé thu dugc hop chit mong mudn (hop chét tong hop
4) (0,210g, 29%) dudi dang chét rin mau tring.

S6 liéu phan tich:
LCMS (ESI) m/z= 401,10 [M + HJ".

HPLC (xem phuong phdp chung): Thoi gian luu: 7,63 phat; DG tinh khiét:
99,25%.

'H NMR (400 MHz, DMSO-dy) 8 (ppm): 8,08 - 8,03 (m, 3H), 7,91 - 7,81 (m, 4H),
423 (d, J=13.2 Hz, 1H), 3,73 (d, J = 13,2 Hz, 1H), 3,39 (d, J = 6,0 Hz, 2H), 3,06 - 2,98
(m, 1H), 2,61 - 2,50 (m, 1H), 2,15 - 2,04 (br m, 1H), 1,96 (s, 3H), 1,87 - 1,73 (m, 2H),
1,31 - 1,20 (m, 1H), 1,20 - 1,07 (m, 1H).
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So do tong hop 6
Oy~ g} -
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[. NCTF el [
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™Y PA(PPha)e, NazCOs, S o)
\Xp s Dioxan: H20 (3:1), 900C . @
‘ -
oy
N N7
Hop chat trane sias 3 Hop chat tong hop 5
Hop chat tong hop 5

4’-(((1-axetylpiperidin-4-yl)metyl)sulfonyl)-2-clo-[1,1’-biphenyl]-4-carbonitril
(NASMP-05)

oy
NC

B sung 4-brom-3-clobenzonitril (0,438g, 2,03mmol) va natri cacbonat (0,487g,
4,60mmol) trong hdn hop cia 1,4-dioxan-nuée (3:1, 13mL) vao dng phan tmg chira dung
dich chua 1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hogp chit trung gian 5 (0,750g,
1,84mmol). Ong nay dugc bit kin va loai khi bang cach suc argon trong 15 phut.
Tetrakis(triphenylphosphin)paladi(0) (0,213g, 0,184mmol) dugc bd sung vao hén hop
phan (mg trong moi trudng argon va qua trinh suc bang argon dugc tiép tuc trong 10
phut. Hon hop phan tng dugc gia nhiét & nhiét do 90°C trong 16 gio. Tién trinh cta phan
g duoc theo ddi bang TLC [pha dong: 10% metanol trong DCM]. Sau khi hoan thanh
phan tmg, hdn hop phan tmg dwoc 1am ngudi dén nhiét d6 phong va co trong diéu kién ap
sudt giam dén kho. Hop chat thd duge tinh ché bang sic ky cot trén silicagel (ray 230-
400, gradient 0-5% metanol trong DCM). San phdm nay duoc tinh ché tiép bang HPLC
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didu ché (pha dong: 0,5% axit formic trong hdn hop cia axetonitril/murée; pha rin: Cpg
silic oxit) d& thu duoc hop chit mong mudn (hop chét tong hop 5) (0,250g, 32%) duéi
dang chét rin mau tring.

S6 liéu phén tich:

LCMS (ESI) m/z=417,10 [M + H]".

HPLC (xem phuong phap chung): Thoi gian luu: 8,01 phat; Do tinh khiét:
99,52%.

'H NMR (400 MHz, DMSO-d,) § (ppm): 8,24 (s, 1H), 8,03 (d, J = 8,0 Hz, 2H),
7,96 (d, J = 8,0 Hz, 1H), 7,75 (d, J = 8,0 Hz, 2H), 7,68 (d, /= 8,0 Hz, 1H), 4,22 (d, J =
13,6 Hz, 1H), 3,73 (d, /= 13,2 Hz, 1H), 3,38 (d, J = 6,0 Hz, 2H), 3,05 - 2,97 (m, 1H),

2,60 - 2,50 (m, 1H), 2,16 - 2,04 (br m, 1H), 1,95 (s, 3H), 1,86 - 1,70 (m, 2H), 1,32 - 1,20
(m, 1H), 1,20 - 1,05 (m, 1H).

So d6 téng hop 7
Q?: e CN o :
;Ll f;;;!\ g/E-r 2/1
0, -
N PdPPha) e, NazCO
Al ‘G . f
\ O g Dioxan: HIO (4:1), 900C
AN O
-~ ‘:‘
Hop chif trung glan 5 Hop chit 1éng hop 6
Hop chét tong hop 6

4’-(((1-axetylpiperidin-4-yl)metyl)sulfonyl)-4-clo-[ 1,1’ -biphenyl]-2-carbonitril
(NASMP-06)
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B& sung natri cacbonat (0,68g, 6,42mmol) trong hdn hop cua 1,4-dioxan va nudc
(4:1, 15mL) vao éng phan ung chira dung dich chita 2-brom-5-clobenzonitril (0,60g,
2,77mmol), 1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hgp chit trung gian 5 (1,35g,
-3,32mmol). Ong nay duoc bit kin va loai khi bang cach suc argon trong 15 phiit, sau d6
bd sung tetrakis(triphenylphosphin)paladi(0) (0,32g, 0,27mmol) vao hon hop phan tng
trong mdi trrdng argon va sau d6 suc bang argon trong 5 phit. Phan tmg nay duoc gia
nhiét & nhiét 46 90°C trong 16 gid. Tién trinh ctia phin tmg dugc theo ddi bang TLC [pha
dong: 80% etyl axetat trong hexan]. Sau khi hoan thanh phan tng, hdn hgp nay dugc 1am
nguoi dén nhiét d6 phong, loc qua dém celite va dém celite nay dugc rira bé.ng etyl axetat
(300mL). Dich loc hdn hop duge ¢b trong didu kién 4p suit giam dén kho. Hop chét thd
duoc tinh ché bing sic ky cot trén silicagel (rdy 230-400, gradient 50% etyl axetat trong
hexan sau d6 60% etyl axetat trong DCM) dé thu duoc hop chit nay duoc khudy trong
dietyl ete (25mL). Chat rdn dugc loc, rira bang dietyl ete (50mL), pentan (50mL) va lam
kho trong didu kién 4p suét giam dén kho dé thu duge hop chit mong mubn (hop chét
téng hop 6) (0,61 g 53%) dudi dang chit rin mau tring nhat.

S liéu phan tich:
LCMS (ESI) m/z=416,90 [M + H]".

HPLC (xem phuong phap chung): Thoi gian luu: 7,99 phat; DO tinh khiét:
98,11%.

'H NMR (400 MHz, DMSO-dy) J (ppm): 8,23 (d, J= 2,0 Hz, 1H), 8,08 (d, J= 8,4
Hz, 2H), 7,93 (dd, J = 8,4, 2,0 Hz, 1H), 7,88 (d, J = 8,4 Hz, 2H), 7,72 (d, J = 8,8 Hz, 1H),
422 (4, J=13,2 Hz, 1H), 3,73 (d, J = 13,6 Hz, 1H), 3,41 (d, J = 6,0 Hz, 2H), 3,06 - 2,97
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(m, 1H), 2,61 - 2,52 (m, 1H), 2,15 - 2,05 (m, 1H), 1,96 (s, 3H), 1,85 - 1,72 (m, 2H), 1,32
- 1,06 (m, 2H).

So db tong hop 8

O -, - Q y -
ff \E e | s&lﬂz { —‘]
Cfg e C}‘,‘

& PdPPha v, NaaCO PR

o PPhayy, NaaCOa, T b

Dioxan: H20 (41), 900C ;L L
FaC7 e
Hop chét trung gian 5 Hop chit tdag hop 7
Hop chat tong hop 7

1-(4-(((2’-flo-4’-(triflometyl)-[1,1°-biphenyi]-4-yl)sulfonyl) ~ metyl)piperidin-1-
yl)etan-1-on (NASMP-07)

T
F3C

B& sung naﬁ'i cacbonat (0,653g, 6,17mmol) trong hdn hop ctia 1,4-dioxan va nuéc
(4:1, 15mL) vao 6ng phan tng chira dung dich chita 1-brom-2-flo-4-(triflometyl)benzen
(0,60g, 2,47mmol), 1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chit trung gian 5 (1,21g,
2,96mmol). Ong nay dugc bit kin va loai khi b?mg cach suc argon trong 15 phut, sau dé
bd sung tetrakis(triphenylphosphin)paladi(0) (0,29g, 0,25mmol) vao hdn hgp phan tng
va sau d6 suc bang argon trong 5 phut. Hdn hop phan g dugc gia nhiét & nhiét do 90°C
trong 16 gio. Tién trinh clia phan tng dwoc theo ddi bang TLC [pha dong: 80% etyl
axetat trong hexan]. Sau khi hoan thanh phan ttng, hdn hop phan tng dugc loc qua dém
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celite va dém celite ndy duoc rira bing etyl axetat (2 x 150mL). Dich loc hdn hop duge
cb trong didu kién 4p suét giam dén kho. Hop chét tho dugc tinh ché bang sac ky cot trén
silicagel (CombiFlash®, gradient 50% etyl axetat trong hexan, sau d6 60% etyl axetat
trong DCM) @ thu duoc hop chit nay duoc khudy trong dietyl ete (20mL) trong 15 phit.
Chét rén dugce loc ra va 1am khé trong diéu kién 4p suét giam dé thu dugc hop chit mong

mubn (hop chét tdng hop 7) (0,31g, 28%) dudi dang chét rin mau tring nhat.
S6 lidu phan tich:
LCMS (ESI) m/z = 443,90 [M + H]".

HPLC (xem phuong phép chung): Thoi gian luu: 8,60 phut; DY tinh khiét:
99,66%.

"H NMR (400 MHz, DMSO-d) 6 (ppm): 8,06 (d, J = 8,4 Hz, 2H), 7,92 - 7,83 (m,
4H), 7,75 (d, J= 8,0 Hz, 1H), 4,23 (d, /= 13,2 Hz, 1H), 3,74 (d, J = 13,6 Hz, 1H), 3,40
(d, /=6,0 Hz, 2H), 3,06 - 2,98 (m, 1H), 2,61 - 2,52 (m, 1H), 2,15 - 2,04 (m, 1H), 1,96 (s,
3H), 1,88 - 1,73 (m, 2H), 1,32 - 1,20 (m, 1H), 1,20 - 1,06 (m, 1H).

So d6 tong hop 9
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Hep chat trung gian 5

Hop chét téng hop 8
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Hep chat tong hop &

1-(4-(((2’,3’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

(NASMP-08)
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B6 sung natri cacbonat (0,82g, 7,77mmol) trong hdn hop cia 1,4-dioxan va nudce
(4:1, 15mL) vao éng phan tng chira dung dich chita 1-brom-2,3-diflobenzen (0,60g,
3,11mmol), 1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chit trung gian 5 (1,52g,
3,73mmmol). Gng nay duoc bit kin va loai khi 3 ; )
bd sung tetrakis(triphenylphosphin)paladi(0) (0,36g, 0,31mmol) vao hdn hop phan tng
va suc tiép bing argon trong 5 phiit. Sau d6, hdn hop phan tng dugc gia nhiét & nhiét do
90°C trong 16 gid. Tién trinh ciia phan tmg duoc theo ddi bang TLC [pha dong: 100%
etyl axetat]. Sau khi hoan thanh phan g, hdon hop phan tng dugc 1am ngudi dén nhiét
d6 phong, loc qua dém celite, d&m celite dugc rira béng etyl axetat (50mL) va dich loc
hdn hop duoc cd trong didu kién ap suét giam dén kho. Hop chit tho duge tinh ché bing
sdc ky cot trén silicagel (CombiFlash®, gradient 0-100% etyl axetat trong hexan) dé thu
dugc hop chit mong mudn (hop chét tdng hop 8) (0,30g, 25%) dudi dang chat rin mau
tréng.

S6 liéu phan tich:

LCMS (ESI) m/z=393,95 [M + H]".

HPLC (xem phuong phap chung): Thoi gian luu: 7,98 phut; D6 tinh Kkhiét:
95,43%.

"H NMR (400 MHz, DMSO-dy) 6 (ppm): 8,01 (d, J = 8,0 Hz, 2H), 7,84 (d, J= 7,2
Hz, 2H), 7,55-7,47 (m, 1H), 7,43 - 7,38 (m, 1H), 7,36 - 7,30 (m, 1H), 4,20 (d, J = 13,2
Hz, 1H), 3,70 (d, J = 13,2 Hz, 1H), 3,35 (d, J = 6,4 Hz, 2H), 3,03 - 2,95 (m, 1H), 2,57 -
2,48 (m, 1H), 2,12 - 2,00 (m, 1H), 1,92 (s, 3H), 1,84 - 1,70 (m, 2H), 1,29 - 1,18 (m, 1H),
1,18 - 1,04 (m, 1H).

So d tong hop 10
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Hop chét tong hop 9

1-(4-(((2°,6°-diflo-[1,1°-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yl)etan-1-on
(NASMP-09)

Vg

B6 sung natri cacbonat (0,686g, 6,47mmol) trong hon hop cta 1,4-dioxan va nuée
(4:1, 50mL) vao éng phan ung chia dung dich chira 2-brom-1,3-diflobenzen (0,500g,
2,59mmol), 1-(4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chit trung gian 5 (2,109g,
5,18mmol). Ong ndy dwoc bit kin va loai khi bang cach suc argon trong 10 phut, sau d6
bd sung tetrakis(triphenylphosphin)paladi(0) (0,299g, 0,259mmol) vao hdn hgp phan tmg
trong méi trudng argon va qua trinh suc bang argon dugc tiép tuc trong 5 phiit nita. Sau
d6, hon hop phan tmg dugc gia nhiét & nhiét d§ 90°C trong 16 gid trong mdi trudng
argon. Tién trinh cia phan tmg dugc theo ddi bing TLC [pha dong: 5% metanol trong
DCM]. Sau khi hoan thanh phan tng, hdn hop phan ng duge loc qua dém celite va dém
celite ndy duoc rira bang etyl axetat (2 x 150mL). Dich loc hén hop dugc c6 trong didu
kién ap suit giam dén kho. Hop chét thd dugc tinh ché bang sic ky cot trén silicagel (rdy
230-400, gradient 100% DCM sau d6 20-50% etyl axetat trong DCM). Hop chat thu
duoc duoc tinh ché tiép bing cach khudy trong dietyl ete (20mL) trong 15 phut sau d6
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nghién thanh bt bing 10% etyl axetat trong dietyl ete (15mL). Chét rin dugc loc ra va
Jam khé trong didu kién 4p suét giam dé thu dugc hop chit mong mudn (hop chét tong
hop 9) (0,190g, 19%) dudi dang chét rin mau tréng nhat.

S lidu phén tich:

LCMS (ESI) m/z=394,00 M+ HJ". |

HPLC (xem phuong phap chung): Thoi gian luu: 7,88 phut; Do tinh khiét:
98,49%.

"H NMR (400 MHz, DMSO-d;) 6 (ppm): 8,04 (d, J = 8,0 Hz, 2H), 7,77 (d, J = 7,6
Hz, 2H), 7,60 - 7,50 (m, 1H), 7,29 (t, J = 8,4 Hz, 2H), 4,23 (d, J = 12,4 Hz, 1H), 3,75 (d,
J=13,2Hz, 1H), 3,39 (d, J = 6,4 Hz, 2H), 3,03 (t, /= 11,2 Hz, 1H), 2,58 (t, /= 11,6 Hz,
1H), 2,17 - 2,04 (m, 1H), 1,96 (s, 3H), 1,80 (dd, /= 12,4 & 25,2 Hz, 2H), 1,32 - 1,20 (m,
1H), 1,20 - 1,06 (m, 1H).

So d6 téng hop 11
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Hop chat trung gian 6
4-brom-3-flobenzenthiol

SH

Br

B sung 4-brom-3-flobenzensulfonyl clorua (3,00g, 10,97mmol) timg giot vao
dung dich triphenylphosphin (8,63g, 32,91mmol) trong DCM (30mL) va DMF (ImL) &
nhiét 4o phong. Hdn hop phan tmg dugc khudy trong 16 gio & nhiét do phong. Tién trinh
ctia phan tmg dugc theo dbi bang TLC [pha dong: 10% etyl axetat trong hexan]. Sau khi
hoan thanh phan ¢ng, dung dich nurée HCI 1 M (50mL) vao hon hop phén tmg va céc 16p
dugc phan tach. Lép hitu co duge cb trong diéu kién 4p suit giam dén khé. Phan con lai
duoc bd sung vio trong dung dich NaOH 1M trong nuéc (50mL) va hdn hop nay dugc
loc qua dém celite. Dich loc dugc rira bang dietyl ete (3 x 50mL), trung hoa bang dung
dich HCI 1M trong nu6c (60mL) va chiét bing dietyl ete (3 x 50mL). Lép hitu co thu
gom dugc dugc lam kho trén natri sulfat khan, loc va ¢0 trong diéu kién 4p suat giam dén
kho d& thu duoc hop chét trung gian 6 (1,41g, hop chét tho) dudi dang dau khong mau.

Hop chit nay dugc st dung trong budc tiép theo ma khong can tinh ché thém.
Hop chét trung gian 7

1-(4-(((4-brom-3-flophenyl)thio)metyl)piperidin-1-yl)etan-1-on

Br =

Xesi cacbonat (3,73g, 11,46mmol) duoc bd sung vao dung dich 4-brom-3-
flobenzenthiol, hop chét trung gian 6 (1,30g, 6,31mmol) trong axeton (40mL) trong moi
trrong argon ¢ nhiét d6 phong va hdn hgp phan ung dugc khudy trong 30 phat. (1-
axetylpiperidin-4-yl)metyl metansulfonat, hgp chét trung gian 2 (1,35g, 5,73mmol) dugc
b sung vao hdn hop phan tmg thu duoc ndy & nhiét do phong. Sau d6, hdn hgp phan (mg
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dugc gia nhiét ¢ nhiét do 60°C trong 16 gio. Tién trinh cta phan tmg dugc theo doi béng
TLC [pha dong: 50% etyl axetat trong hexan]. Sau khi hoan thanh phéan tng, hdn hgp
phan Ung dugc lam ngudi dén nhiét do phong, loc qua dém celite va dich loc dugce co
trong didu kién ap suit giam dén kho. Hop chét tho duge tinh ché bang sic ky cot trén
silicagel (CombiFlash®, gradient 10-50% etyl axetat trong hexan) dé thu duoc hop chat
trung gian 7 (1,63g, 82%) duéi dang diu dic mau vang xam.

S6 liéu phan tich:
LCMS (ESI) m/z = 348,05 [M + H]" (*'Br).
Hop chit trung gian 8

1-(4-(((4-brom-3-flophenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

Axit meta-cloperbenzoic (60%) (3,98g, 13,86mmol) dugc bd sung timg phan vao
dung dich chtra 1-(4-(((4-brom-3-flophenyl)thio)metyl)piperidin-1-yl)etan-1-on, hop chat
trung gian 7 (1,60g, 4,62mmol) trong DCM (40mL) & nhiét o 0°C. Hon hop phan tmg
duoc gia nhiét dén nhiét d6 phong va khudy trong 16 gid. Tién trinh ctia phan tng dugc
theo di bang TLC [pha dong: 5% Metanol trong DCM]. Sau khi hoan thanh phan ung,
hdn hop phéan tmg dugc dimg bang dung dich nudc natri thiosulfat bio hoa (25mL), cac
16p duoc phéan tach, va 16p hitu co duge rira bing dung dich nuéc natri bicacbonat bio
hoa (2 x 25mL). L6p hiru co thu gom duge duge 1am kho trén natri sulfat khan, loc va c6
trong diéu kién 4p suét giam dén kho dé thu dugc hop chét trung gian 8 (1,63g, hop chét
thd) dudi dang chét rin mau tring nhat. Hop chit ndy duoc st dung trong budc tiép theo

ma khéng can tinh ché thém.
S6 liéu phan tich:

LCMS (ESI) m/z = 377,80 [M + H]" (Br).
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Hop chit trung gian 9

1-(4-(((3-flo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

Ong phan tng duoc nap dung dich chta 1-(4-(((4-brom-3-flophenyl)
sulfonyl)metyl)piperidin-1-yl)etan-1-on, hgp chat trung gian 8 (1,60g, 4,23mmol),
bis(pinacolato)diboran (1,29g, 5,07mmol) va kali axetat (1,25g, 12,69mmol) trong 1,4-
dioxan (25mL). Ong nay duge bit kin va loai khi bang cich suc khi nito treng 15 phiit sau
d6 bd sung 1,1’-bis(diphenylphosphino)feroxen-paladi (II) diclorua, phitc hgp DCM
(0,104g, 0,126mmol) vao hdn hop phan tmg trong mdi trudng nito va qué trinh suc bing -
nito dugc tiép tuc trong 5 phtt nita. Sau do, hdn hop phan ung dugce gia nhiét dén nhiét
d6 90°C trong 16 gid. Tién trinh cua phan tmg dugc theo ddi bing TLC [pha dong: 5%
metanol trong DCM]. Sau khi hoan thanh phan tng, hdn hgp phan tng dugc 1am ngudi
dén nhiét d0 phong, loc qua dém celite va rira bang etyl axetat (75SmL). Dich loc hdn hop
duoc co trong didu kién ap suét giam dén kho. Phan con lai thu duge duge khqu trong
pentan (2 x 25mL), dung mdi dugc lang gan va chét ran duoc 1am khé trong diéu kién ap
sut giam dén kho dé thu dugc hop chit trung gian 9 (3,01g, hop chit thd) dudi dang chét
rdn mau nau sim. Hop chit ndy duoc st dung trong bude tiép theo ma khong can tinh

ché thém.
S liéu phan tich:
LCMS (ESI) m/z = 343,90 [M + H]" (twong ng axit boronic).

So d téng hop 12
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Hop chat trung gian 8

Hop chét téng hop 10

4’-(((1-axetylpiperidin-4-yl)metyl)sulfonyl)-2’-flo-[ 1,1’-biphenyl]-4-carbonitril
(NASMP-10)

»

N

4

B sung axit (4-xyanophenyl)boronic (0,427g, 2,91mmol) va natri cacbonat

NC

(0,700g, 6,61mmol) trong hdn hop ciia 1,4-dioxan-nude (3:1, 13mL) vao 6ng phan tng
chtta dung dich chtra 1-(4-(((4-brom-3-flophenyl) sulfonyl)metyl)piperidin-1-yl)etan-1-
on, hop chét trung gian 8 (1,00g, 2,64mmol). Ong nay dugc bit kin va loai khi bang cach
suc argon trong 10 phut. Tetrakis(triphenylphosphin)paladi(0) (0,306g, 0,264mmol) dugc
bd sung vao hdn hop phén ting trong moi trudng argon va qué trinh suc bang argon dugc
tiép tuc trong 10 phat. Hon hop phan tng dugc gia nhiét & nhiét 4o 90°C trong 12 gid.
Tién trinh ctia phan tmg dugc theo ddi bing TLC [pha dong: 10% metanol trong DCM].
Sau khi hoan thanh phan tmg, hdn hop phéan tng duge 1am ngudi dén nhiét d6 phong va
¢b trong diéu kién 4p suét giam dén kho. Hop chit tho duge tinh ché bang sic ky cot trén
silicagel (riy 230-400, gradient 0-10% metanol trong DCM) dé thu dugc hop chit mong
mudn (hop chat tong hop 10) (0,450g, 43%) duéi dang chét rin mau tring.
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S liéu phan tich:

LCMS (ESI) m/z = 401,05 [M + H]".

HPLC (xem phuong phdp chung): Thoi gian luu: 7,86 phit; DO tinh khiét:
98,37%.

'H NMR (400 MHz, DMSO-d,) § (ppm): 8,01 (d, J = 8,4 Hz, 2H), 7,96 - 7,86 (m,
3H), 7,84 (d, T = 7,2 Hz, 2H), 4,23 (d, J = 12,8 Hz, 1H), 3,74 (d, J = 13,6 Hz, 1H), 3,45
(d, J = 6,4 Hz, 2H), 3,07 - 2,98 (m, 1H), 2,62 - 2,52 (m, 1H), 2,15 - 2,04 (br m, 1H), 1,96
(s, 3H), 1,88 - 1,73 (m, 2H), 1,32 - 1,20 (m, 1H), 1,20 - 1,08 (m, 1H).

So d6 tong hop 13

F ~ ﬁ'tff } B = q" »’E
~ «:I/ %5 PdPFPha), NazCO 3, .- x{«%’_ﬁ}j
/@\B_}L&ﬁ;ﬁ Dioxan: H20 (4:1), 900C ’J;j\r’ J -
oA |
s M
X N
Heyp chat trung gian 9 Hop chat tong hop 11

Hop chét téng hop 11

1-(4-(((4-(3,5-diflopyridin-2-yl)-3-flophenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-
on (NASMP-11)

N
O%J
N
F S
F %
“
N

Bb sung natri cacbonat (0,76g, 7,17mmol) trong hén hgp cia 1,4-dioxan-nudce
(4:1, 15mL) vao 6ng phan ung chira dung dich chira 2-brom-3,5-diflopyridin (0,60g,

3,09mmol), 1-(4-(((3-flo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
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yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chit trung gian 9 (1,45g,
3,40mmol). Ong nay dugc bit kin va loai khi bang cach suc khi argon trong 15 phut sau
d6 bd sung tetrakis(triphenylphosphin)paladi(0) (0,36g, 0,30mmol) vao hdn hgp phan
(g trong méi tredng argon va qua trinh suc bing argon dugc tiép tuc trong 5 phit nita.
Hdn hop phan tmg dugc gia nhiét & nhiét d6 90°C trong 16 gio. Tién trinh ctia phan tng
duoc theo ddi bang TLC [pha dong: 70% etyl axetat trong hexan]. Sau khi hoan thanh
phan tng, hdn hop phéan tmg duoc 1am ngudi dén nhiét do phong, loc qua dém celite va
dém celite nay duoc rira bang etyl axetat (2 x 150mL). Lép hitu co thu gom duge duge cd
trong didu kién 4p suit giam dén kho. Hop chét thé dugc tinh ché bing sic ky cot trén
silicagel (CombiFlash®, gradient 50-100% etyl axetat trong hexan). Hop chit nay duoc
nghién thanh bot bang dietyl ete (25mL), chit rin dugc loc ra va 1am kho. Hop chét nay
duoc tinh ché tiép bang HPLC diéu ché (pha dong: 0,5% axit formic trong hdn hop ctia
axetonitril/nudc; pha ran: Cyy silic oxit). San phém thu duogc duoc hoa tan b%mg dung dich
nuGe natri bicacbonat bdo hoa (25mL) va chiét bing DCM (3 x 50mL). Lép hitu co thu
gom dugc dugc 1am kho trén natri sulfat khan, loc va c6 trong diéu kién 4p sudt giam dén
khé dé thu dugc hop chit mong mudn (hop chat tong hop 11) (0,39g, 31%) dudi dang

chét rdn mau tring nhat.
S6 liéu phan tich:
LCMS (ESI) m/z = 412,90 [M + H]".

HPLC (xem phwong phép chung): Thoi gian lru: 7,43 phat; Do tinh khiét:
97,73%.

"H NMR (400 MHz, DMSO-dy) 6 (ppm): 8,71 (d, J = 2,0 Hz, 1H), 8,19 - 8,14 (m,
1H), 7,95 - 7,86 (m, 3H), 4,20 (d, J= 13,2 Hz, 1H), 3,71 (d, J= 13,6 Hz, 1H), 3,44 (d, J
= 6,4 Hz, 2H), 3,04 - 2,92 (m, 1H), 2,60 - 2,50 (m, 1H), 2,21 - 2,02 (m, 1H), 1,93 (s, 3H),
1,83 - 1,70 (m, 2H), 1,30 - 1,05 (m, 2H).

So db téng hop 14
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Hop chat trung gian 10

4-brom-2-(triflometyl)benzenthiol

SH
CF;

Br

Dung dich chira triphenylphosphin (9,72g, 37,09mmol) trong toluen (8§mL) dugc

bd sung ting giot vao dung dich dugc khudy chira 4-brom-2-(triflometyl)benzensulfonyl
clorua (4,00g, 12,36mmol) trong toluen (20mL) & nhiét do 0°C. Hon hop phén tmg duge
khudy & nhiét d@6 5°C dén 10°C trong 45 phut. Tién trinh ctia phan tmg duogc theo doi
bang TLC [pha ddng, 25% etyl axetat trong hexan]. Sau khi hoan thanh phan ng, hén

hop phan tmg duoc dimg bang nude (8mL), chat két tia thu duge duge loc va dich loc

duoc bd sung vao phéu tach. Sau d6, dung dich KOH 1IN trong nudc (20mL) dugc bd

sung vao dich loc, theo doéi duge ba 16p, va 16p trén cung dugc loai ra. Cac 16p con lai

duoc chiét béng toluen (2 x 50mL) va 16p toluen dugc loai ra. Lép nuéc duge axit hdéa

dén d6 pH khoang 3 bing axit xitric va chiét bang etyl axetat (3 x 50mL). L6p hitu co thu

gom dugc duge rira bang nude mudi (50mL), 1am khé trén natri sulfat khan, loc va cd

112



51875 113/200

trong didu kién 4p suit giam dén kho dé thu dugc hop chét trung gian 10 (3,00g, hop chit
tho) du6i dang chit 1éng mau niu. Hop chit ndy dugc sit dung trong budc tiép theo ma
khong can tinh ché thém.

Hop chét trung gian 11

1-(4-(((4-brom-2-(triflometyl)phenyl)thio)metyl)piperidin-1-yl)etan-1-on

N

N

CF, %)
ﬁjs
Br

Bo sung xesi cacbonat (6,92g, 21,24mmol) va dung dich chira (1-axetylpiperidin-
4-yDmetyl metansulfonat, hop chat trung gian 2 (2,50g, 10,62mmol) trong axeton (5mL)
vao dung dich duoc khudy chtra 4-brom-2-(triflometyl)benzenthiol, hop chit trung gian
10 (3,00g, 11,68mmol) trong axeton (20mL) & nhiét 6 phong. Sau @6, hdn hop phan tmg
dugc gia nhiét & nhiét 4 60°C trong 16 gio. Tién trinh cda phéan ung dugc theo doi béng
TLC [pha dong: 70% etyl axetat trong hexan]. Sau khi hoan thanh phan tng, hon hop
phan tng dugc lam ngudi dén nhiét do phong, loc qua dém celite va dich loc dugc co
trong didu kién 4p suit giam dén kho. Hop chat thé dugc tinh ché bang sic ky cot trén
silicagel (100-200, gradient 0-70% etyl axetat trong hexan) dé thu dugc hop chit trung
gian 11 (3,50 g 83%) dudi dang ddu mau vang.

S liéu phan tich:

LCMS (ESI): m/z = 398,15 [M + H]" (*'Br).

Hop chét trung gian 12
1-(4-(((4-brom-2-(triflometyl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

g

N

CF30 %J
\Y
S\\
6]
Br
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Axit meta-cloperbenzoic (60%) (4,57g, 26,49mmol) duoc bd sung timg phan vio
dung dich duoc khudy chira 1-(4-(((4-brom-2-(triflometyl)phenyl)thio)metyl)piperidin-1-
yl)etan-1-on, hop chét trung gian 11 (3,50g, 8,83mmol) trong DCM (35mL) & nhiét 4o
0°C. Hdn hop phan tmg dugc gia nhiét dén nhiét 6 phong va khudy trong 16 gio. Tién
trinh cia phén tmg duoc theo ddi bang TLC [pha dong: 80% etyl axetat trong hexan]. Sau
khi hoan thanh phan tmg, hdn hop phan tmg duoc dimg biang dung dich nuéc natri
thiosulfat bio hoa va cac 16p duge phén tach. Lép hiru co duge rira bing dung dich nudc
natri bicacbonat bdo hoa (2 x 50mL) va nuéc mudi (50mL). Lép hitu co thu gom duge
dugc 1am kho trén natri sulfat khan, loc va co trong diéu kién ap sudt giam dén kho dé thu
dwoc hop chét trung gian 12 (3,00 g) dudi dang dau mau vang. Hop chit nay duoc st

dung trong budc tiép theo ma khéng can tinh ché thém.
S6 liéu phén tich:
LCMS (ESI): m/z = 429,85 [M + H]" (*'Br).
Hop chét tong hop 12
1-(4-(((2’,4’-diflo-3-(triflometyl)-[1,1°-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-
yl)etan-1-on (NASMP-12)

g

N

B6 sung  2-(2,4-diflophenyl)-4.,4,5,5-tetrametyl-1,3,2-dioxaborolan ~ (0,67g,
2,80mmol) va natri cacbonat (0,61g, 5,83mmol) vao éng phan tmg chira dung dich chira
1-(4-(((4-brom-2-(triflometyl)phenyl) sulfonyl)metyl)piperidin-1-yl)etan-1-on, hop chét
trung gian 12 (1,00g, 2,33mmol), trong hén hop cia 1,4-dioxan va nuée (4:1, 15mL).
Ong nay duoc bit kin va loai khi bang cach suc argon trong 15 phit, sau d6 bd sung
tetrakis(triphenylphosphin)paladi(0) (0,27g, 0,23mmol) vao hdn hgp phén tng va suc tiép
bing argon trong 5 phut. Sau d6, hdn hop phan tng duge gia nhiét & nhiét @ 90°C trong
16 gio. Tién trinh cia phan tmg duoc theo doi bing TLC [pha dong: 70% etyl axetat
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trong hexan]. Sau khi hoan thinh phan tmg, hdn hop phan tmg durge 1dm ngudi dén nhiét
d6 phong va loc qua dém celite va dém celite dugc rira bing etyl axetat (50mL). Dich loc
hdn hop dugc cb trong didu kién ap suat giam dén kho. Hop chat thé dirgce tinh ché bang
séc ky cot trén silicagel (rdy 230-400, gradient 0-100% etyl axetat trong hexan) dé thu
dwoc hop chit mong mudn (hop chét tong hop 12) (0,24g, 22%) dudi dang chat rin dinh

mau tring.
S6 liéu phan tich:
LCMS (ESI) m/z = 461,90 [M + HJ".

HPLC (xem phuong phdp chung): Thoi gian luu: 8,65 phut; D¢ tinh khiét:
98,14%.

"H NMR (400 MHz, DMSO-dy) 6 (ppm): 8,31 (d, J = 8,8 Hz, 1H), 8,15 (s, 2H),
7,83 - 1,75 (m, 1H), 7,53 - 7,46 (m, 1H), 7,33 - 7,27 (m, 1H), 4,26 (d, J = 13,2 Hz, 1H),
3,75 (d, J = 13,2 Hz, 1H), 3,40 (d, J = 6,4 Hz, 2H), 3,10 - 3,00 (m, 1H), 2,62 - 2,52 (m,
1H), 2,30 - 2,20 (m, 1H), 1,96 (s, 3H), 1,90 - 1,75 (m, 2H), 1,35 - 1,10 (m, 2H).

So db téng hop 15

o
IMaMO 5, conc. HCI, ,-—"g{m
CHOSy, HD, L_A_oms o5

NH; 0OoCdénvseC SH . f\]\ TF Ad, pyridin, dioxan
)\ i) KOH, MeOH, i Chat trung glan 2 J 0o dén nhidt 46 phong
9 (]
% ) i - _— - v%z . : p =
\f’\:;q Héiluu 7 TCONH, C3,C0, HNOE. T

Br ar axeton, hdi luu MU i, 57
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e . - e
Hop chat trang gian 13 Bre

Hop chat trung gian 14
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Hop chét trung gian 13
2-brom-5-mercaptobenzamit

SH

CONH,
Br

5-amino-2-brombenzonitril (2,00g, 10,15mmol) dugc hoa tan trong trong dung
dich HCI dam dic (4mL) va 1am mét trong bé nuée d4 dén nhiét do 0°C. Dung dich chira
NaNO, (0,728g, 10,55mmol) trong nudc (6mL) dugc bd sung timg giot vio hdn hop
phan img trong 10 phat. Sau d6, dung dich mudi diazoni lanh duoc bb sung vao b sung
vao dung dich chira kali O-etyl xanthat (3,31g, 20,30mmol) trong nudc (6mL). Sau dé,
hén hop phan tng durge gia nhiét dén nhiét d6 phong va hdn hop nay duoc gia nhiét &
nhiét d6 75°C trong 3 gid. Hon hop phén Gmg dugc 1am ngudi dén 0°C va kiém héa bang
dung dich nuéc NaHCO5 bdo hoa dén pH 8. Hon hop ndy duge chiét bang dietyl ete (3 x
50mL). Lép hitu co thu gom dugce duge 1am khé trén Na,SO,4 khan, loc va ¢6 trong diéu
kién 4p suit giam dén kho. Phan con lai dugc hoa tan trong metanol (70mL) va bb sung
vao d6 vién KOH vira dugc nghién (2,84g, 50,75mmol). Hon hop phan tng dugc gia |
nhiét hdi luu trong 17 gior trong mdi trudng argon. Hon hop phén ung dugc 1am ngudi
dén nhiét d phong va cb trong didu kién 4p suat gidm. Nude (40mL) duge bd sung vao
phan con lai thu duoc va hdn hop thu dugce dugce rira bang dietyl ete (50mL). Lép nudce
duoc axit héa dén pH 1-2 bing cach bd sung timg giot dung dich H,SO, 3N va chiét bang
DCM (3 x 50mL). Lép hifu co thu gom duoc duge rira bang nude (50mL), 1am kho trén
natri sulfat khan, loc va ¢6 trong diéu kién 4p suét giam dén kho dé thu dwoc hop chat
trung gian 13 (1,20g, hop chét thd) dudi dang ddu mau vang. Hop chét nay duogc st dung

trong budc tiép theo ma khéng can tinh ché thém.
Sb liéu phan tich:

LCMS (ESI) m/z = 233,85 [M + H]" (*'Br).
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Hop chét trung gian 14

5-(((1-axetylpiperidin-4-yl)metyl)thio)-2-brombenzamit

N

N

H,NOC S
JT

Xesi cacbonat (1,85g, 5,69mmol) duoc bd sung vao dung dich dugc khudy gém 2-
brom-5-mercaptobenzamit, hop chat trung gian 13 (1,10g, 4,74mmol) va (1-
axetylpiperidin-4-yl)metyl metansulfonat, hop chét trung gian 2 (1,12g, 4,74mmol) trong
axeton (30mL) & nhiét 46 phong. Hon hop phan tng dugc gia nhiét héi lwu trong 16 gid.
Tién trinh cta phan tmg duoc theo ddi bing TLC [pha dong: 60% etyl axetat trong
hexan]. Sau khi hoan thanh phan trng, hdn hop phan tng dugc lam ngudi dén nhiét 46
phong va cb trong diéu kién 4p suat giam. Phan con lai dugc hoa tan trong nuée (60mL)
va chiét bang etyl axetat (3 x 50mL). Lép hitu co thu gom duge duge 1am kho trén natri
sulphat khan, loc va c6 trong diéu kién ap suét giam. Hop chat thé duoc tinh ché bang sic
ky cot trén silicagel (rdy 100-200, gradient 10-50% etyl axetat trong hexan) dé thu duoc
hop chét trung gian 14 (1,55g, 88%) dudi dang chét rin mau nau.

S6 liéu phan tich:
LCMS (ESI) m/z =370,95 [M + H]" ("Br).
Hop chét trung gian 15

5-(((1-axetylpiperidin-4-yl)metyl)thio)-2-brombenzonitril

B sung tirng giot TFAA (0,626mL, 4,44mmol) viao dung dich dugc khudy chira
5-(((1-axetylpiperidin-4-yl)metyl)thio)-2-brombenzamit, hop chét trung gian 14 (1,50g,
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4,04mmol) va pyridin (0,652mL, 8,08mmol) trong 1,4-dioxan (30mL) & nhiét do 0°C.
Hbn hop phan tng duoc gia nhiét dén nhiét 4o phong va khudy trong 1,5 gio. Tién trinh
ctia phan tmg dugc theo dbi bing TLC [pha dong: 50% etyl axetat trong hexan]. Sau khi
hoan thanh phén tng, hén hop phan g dugc dimg bang nuéc (60mL) va chiét bang etyl
axetat (3 x 50mL). Lép hitu co thu gom duge dugce lam kho trén natri sulphat khan, loc
va co trong diéu kién 4p suét giam. Hop chit thé dugc tinh ché bang sic ky cot trén
silicagel (ray 100-200, gradient 0-50% etyl axetat trong hexan) dé thu dugc hop chit
trung gian 15 (1,35g, 95%) duéi dang dau dic mau vang xam.

S6 liéu phan tich:
LCMS (ESI) m/z = 352,95 [M + H]" ("Br).
Hop chét trung gian 16

5-(((1-axetylpiperidin-4-yl)metyl)sulfonyl)-2-brombenzonitril

N

N

g
1
NC S
e
Br
B& sung timg phén axit meta-cloperbenzoic (55%) (3,47g, 11,07mmol) vao dung
dich dugc khudy chura 5-(((1-axetylpiperidin-4-yl)metyl)thio)-2-brombenzonitril, hop
chét trung gian 15 (1,30g, 3,69mmol) trong DCM (30mL) & nhiét do phong. Hon hop
phan tmg duoc khudy & nhiét d6 phong trong 16 gid. Tién trinh ciia phan tng duoc theo
ddi bang TLC [pha dong: 60% etyl axetat trong hexan]. Sau khi hoan thanh phan tng,
hén hop phéan tng dugc pha lodng bing DCM (70mL), rira bang dung dich nudc natri
bicacbonat bdo hoa (2 x 50mL) va nuéc mudi (50mL). L6p hiru co duge 1am khd trén
natri sulfat khan, loc va co trong diéu kién 4p suét giam dén kho. Hop chit thd dugc tinh
* ché bang séic ky cot trén silicagel (rdy 100-200, gradient 10-60% etyl axetat trong hexan)
d& thu dugc hop chit trung gian 16 (1,20g, 84%) dudi dang diu dic mau nau.
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S6 liéu phén tich:

'H NMR (400 MHz, DMSO-dy) 8 (ppm): 8,44 (d, J= 2,0 Hz, 1H), 8,15 (d, J=8,0
Hz, 1H), 8,07 (dd, J = 8,8, 2,4 Hz, 1H), 4,19 (d, J = 13,2 Hz, 1H), 3,69 (d, J = 13,6 Hz,
1H), 3,41 (d, J = 6,8 Hz, 2H), 3,03 - 2,94 (m, 1H), 2,58 - 2,48 (m, 1H), 2,08 - 1,95 (m,
1H), 1,92 (s, 3H), 1,79 - 1,67 (m, 2H), 1,25 - 1,01 (m, 2H).

Hop chét tong hop 13

4-(((1-axetylpiperidin-4-yl)metyl)sulfonyl)-2’,4’-diflo-[ 1,1 -biphenyl]-2-
carbonitril (NASMP-13)
OY
N

o

0]
i\
NG

| o)
Z

F F

B sung 2-(2,4-diflophenyl)-4,4,5,5-tetrametyl-1,3 2-dioxaborolan (0,897,
3,73mmol) va natri cacbonat (0,825g, 7,78mmol) trong hdn hop cta 1,4-dioxan: nude
(5:1, 24mlL) vao Ong phan tng chita dung dich chtta 5-(((1-axetylpiperidin-4-
yl)metyl)sulfonyl)-2-brombenzonitril, hop chit trung gian 16 (1,20g, 3,11mmol). Ong
nay dugc bit kin va loai khi bang cach suc nito trong 15 phut sau d6 bd sung
tetrakis(triphenylphosphin)paladi(0) (0,36g, 0,30mmol) trong modi trudng nito va qua
trinh suc bang nito duoc tiép tuc trong 5 phit. Hdn hop phan tmg dugc gia nhiét & nhiét
d6 100°C trong 16 gid. Tién trinh cta phan tmg duge theo ddi bang TLC [pha dong: 60%
etyl axetat trong hexan]. Sau khi hoan thanh phan tmg, hdn hop phén tmg duge 1am ngudi
dén nhiét do phong va cd trong diu kién 4p sudt giam dén kho. Hop chit thé duoc tinh
ché bang sic ky cot trén silicagel (rdy 100-200, gradient 10-60% etyl axetat trong hexan)
dé thu duoc hop chit mong mudn (hop chét tng hop 13) (0,40g, 31%) duéi dang chit

ran mau trang.
SO liéu phén tich:

LCMS (ESI): m/z = 419,04 [M + H]".
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HPLC (xem phuong phap chung): Thoi gian lwu: 7,87 phat; P9 tinh khiét:
98,52%.

'"H NMR (400 MHz, DMSO-dy) ¢ (ppm): 8,51 (d, J = 1,6 Hz, 1H), 8,26 (dd, J =
8,4, 1,6 Hz, 1H), 7,88 (d, J= 8,0 Hz, 1H), 7,70 - 7,62 (m, 1H), 7,56 - 7,48 (m, 1H), 7,34 -
7.28 (m, 1H), 4,20 (d, J = 14,0 Hz, 1H), 3,71 (d, J = 13,6 Hz, 1H), 3,47 (d, J = 6,8 Hz,
2H), 3,06 - 2,96 (m, 1H), 2,64 - 2,52 (m, 1H), 2,16 - 2,05 (m, 1H), 1,93 (s, 3H), 1,85 -
1,70 (m, 2H), 1,30 - 1,19 (m, 1H), 1,17 - 1,05 (m, 1H).

So d tong hop 16
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Hop chat trung gian 19 Hop chat trung gian 20

Hop chit trung gian 17

4-(hydroxymetyl)-N,N-dimetylpiperidin-1-carboxamit
l
OY N_
N

OH

Bb sung trietylamin (12,70mL, 91,16mmol) vio dung dich dugc khudy chira
piperidin-4-ylmetanol (5,00g, 43,41mmol) trong DCM (50mL) va hén hop phan tng
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duoc khudy trong 15 phut. Dimetylcarbamoyl clorua (4,19mL, 45,50mmol) dugc bb sung
timg giot vao hdn hop phén tmg & nhiét d6 0°C. Hon hop phan tng dugc gia nhiét dén
nhiét d6 phong va khudy trong 3 gid. Tién trinh ciia phan tng dugc theo ddi bing TLC
[pha dong: 5% metanol trong DCM]. Sau khi hoan thanh phan tng, hdn hop phan tng
duoc dirng bing bd sung nudc da (50mL) va chiét bang DCM (2 x 150mL). Lép hiru co
thu gom dugc duge 1am kho trén natri sulfat khan, loc va cd trong diéu kién &p sudt giam
dén kho dé thu duoc hop chit trung gian 17 (5,05g, hop chit tho) dudi dang dau dic
khong mau. Hop chit ndy duoc sir dung trong budce tiép theo ma khong can tinh ché
thém.
S liéu phan tich:

2 Y

CWV

5

.
w2
—~~

EST) m/z =186,95 M + H}".
Hop chit trung gian 18
(1-(dimetylcarbamoyl)piperidin-4-yl)metyl metansulfonat

o

N

OMs

Bb sung trietylamin (7,48mL, 53,68mmol) vao dung dich duoc khudy chia 4-
(hydroxymetyl)-N,N-dimetylpiperidin-1-carboxamit, hgp chit trung gian 17 (5,00g,
26,84mmol) trong DCM (50mL) dugc lam lanh & nhiét d§ 0°C sau d6 bd sung
metansulfonyl clorua (2,28mL, 29,52mmol). Sau d6, hdn hop phan tmg dugc gia nhiét
dén nhiét d6 phong va khudy trong 16 gio. Tién trinh ciia phan tmg dugc theo ddi bing
TLC [pha dong: 5% metanol trong DCM]. Sau khi hoan thanh phan tng, hdn hop phan
g duoc dirng bang nude (50mL), cac 16p dugc phan tach va 16p hitu co duge rira bing
nude (50mL) va nude mubi (50mL). Lép hitu co duge 1am kho trén natri sulfat khan, loc
va cd trong diéu kién 4p sudt giam dén kho @ thu dugc hop chat trung gian 18 (4,54g,
hop chat thd) dudi dang dau dic khéng mau. Hop chit nay dugc sir dung trong bude tiép
theo ma khong can tinh ché thém.
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S6 lidu phan tich:

LCMS (ESI) m/z =265,20 [M + HJ".

Hop chét trung gian 19
4-(((4-bromphenyl)thio)metyl)-N,N-dimetylpiperidin- 1 -carboxamit

l
N

OY -

N

o
Br

Xesi cacbonat (9,85g, 30,26mmol) duoc bd sung vio dung dich dugc khudy chtra
4-brombenzenthiol (3,14g, 16,64mmol) trong axeton (70mL) trong mdi trudong argon va
hén hop phan tUng duoc khudy & nhiét d6 phong trong 30 phit. (1-
(dimetylcarbamoyl)piperidin-4-yl)metyl metansulfonat, hop chit trung gian 18 (4,00g,
15,13mmol) dugc bd sung vao hén hop thu duoc va hdn hop phan ing dugc gia nhiét dén
nhiét 46 60°C trong 16 gid. Tién trinh ciia phan tmg dugc theo ddi bing TLC [pha dong:
50% etyl axetat trong hexan]. Sau khi hoan thanh phan tmg, hén hgp phéan tmg duge loc
qua dém celite va dich loc duoc co trong diéu kién ap suét giam dén kho. Hop chit thd
duogc tinh ché bing sic ky cot trén silicagel (CombiFlash®, gradient 50-100% etyl axetat
trong hexan) dé thu dugc hop chat trung gian 19 (3,20g, 59%) dudi dang chat ran mau
tréng.

S liéu phén tich:

LCMS (ESI) m/z = 359,05 [M + H]" (*'Br).
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Hop chét trung gian 20
4-(((4-bromphenyl)sulfonyl)metyl)-N,N-dimetylpiperidin-1-carboxamit
|

Axit meta-cloperbenzoic (60%) (7,48g, 26,02mmol) dugc bd sung vao dung dich
dwoc khudy chtra 4-(((4-bromphenyl)thio)metyl)-N,N-dimetylpiperidin-1-carboxamit,

"r‘

10p chit trung gian 19 (3,10g, 8,67mmol) trong DCM (50mL) & nhiét 4o 0°C. Sau do,
hén hop phan tng dugc gia nhiét dén nhiét d6 phong va khudy trong 16 gid. Tién trinh
clia phan tng dugc theo ddi bang TLC [pha dong: 5% metanol trong DCM]. Sau khi
hoan thanh phan tmg, hdn hop phan tmg dugc dimg bang dung dich nudc natri thiosulfat
bdo hoa (50mL), cic 16p duge phan tach, va 16p hiru co duge rira bing dung dich nudc
natri bicacbonat bao hoa (2 x 50mL). Lép hitu co thu gom duge dugce lam khd trén natri
sulfat khan, loc va cd trong didu kién 4p sudt giam dén kho dé thu dugc hop chét trung
gian 20 (3,00g, hop chét thd) dudi dang chét rin mau tring nhat. Hop chat nay dugc str
dung trong budc tiép theo ma khong can tinh ché thém.

S liéu phan tich:
LCMS (ESI) m/z = 388,90 [M + H]" (“Br).
Hop chét téng hop 14

4-(((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)-V,N-dimetylpiperidin-1-
carboxamit (NASMP-14)
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B6 sung 2-(2,4-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan  (0,678g,
2,82mmol) va natri cacbonat (0,629g, 5,93mmol) trong hdn hop cla 1,4-dioxan va nuéce
(4:1, 15mL) vio éng phan tmg chita dung dich chira 4-(((4-bromphenyl)sulfonyl)metyl)-
N,N-dimetylpiperidin-1-carboxamit, hop chat trung gian 20 (1,00g, 2,56mmol). Ong nay
dugc bit kin wva loai khi biang argon trong 15 phuat, sau d6 b6 sung
tetrakis(triphenylphosphin)paladi(0) (0,296g, 0,25mmol) trong mdi trudng argon va qua
trinh suc bang argon duoc tiép tuc trong 5 phut. Sau d6, hdn hop phéan tng dugc gia nhiét
& nhiét do 90°C trong 16 gid. Tién trinh ciia phan tmg dugc theo d&i bing TLC [pha
dong: 60% etyl axetat trong hexan]. Sau khi hoan thanh phan tmg, hdn hop phén tmg
duoc loc qua dém celite va dém celite nay duogc rira bang etyl axetat (2 x 150mL). Dich
loc hdn hop duoc ¢b trong diéu kién 4p sudt giam dén kho. Hop chét tho dugc tinh ché
bang sic ky cot trén silicagel (CombiFlash®, gradient 50-100% etyl axetat trong hexan)
dé thu dugc hop chét, chit nay duoc khudy trong dietyl ete (25mL) trong 15 phiit. Chét
rén duoc loc, rira b'fmg dietyl ete (15mL) va pentan (15mL), va lam kho trong diéu kién
4p suét giam dé thu duoc hop chit mong mudn (hop chit tbng hop 14) (0,69g, 64%) dudi

dang chit rdn mau tring nhat.

S liéu phan tich:

LCMS (ESI) m/z = 422,95 [M + H]".

HPLC (xem phuong phép chung): Thoi gian lwu: 8,33 phut; D9 tinh khiét:
99,26%.

"H NMR (400 MHz, DMSO-dy) d (ppm): 8,01 (d, J= 8,0 Hz, 2H), 7,82 (d, J= 7,2
Hz, 2H), 7,72 - 7,58 (m, 1H), 7,48 - 7,41 (m, 1H), 7,29 - 7,23 (m, 1H), 3,46 (d, J = 13,2
Hz, 2H), 3,36 (d, J = 6,4 Hz, 2H), 2,69 (s, 6H), 2,72 - 2,62 (m, 2H), 2,08 - 1,94 (m, 1H),
1,77 (d,J= 12,0 Hz, 2H), 1,32 - 1,20 (m, 2H).
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So db tong hop 17
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1-(4-(hydroxymetyl)piperidin-1-yl)propan-1-on

OY\

N

OH

B6 sung trietylamin (7,87mL, 56,43mmol) va DMAP (1,06g, 8,68mmol) vao dung
dich dugc khudy chira piperidin-4-ylmetanol (5,00g, 43,41mmol) trong DCM (60mL) va
hdn hop phan tng dwoc 1dm mét trong bé nudc da dén nhist d6 0°C. Sau d6, cho
propionyl clorua (4,17mL, 47,75mmol) vao hdn hop phan tng & nhiét do 0°C. Hon hop
phan mg dugc gia nhiét dén nhiét do phong va khudy trong 3 gio. Tién trinh ctia phan
g duoc theo ddi bang TLC [pha dong: 10% metanol trong DCM]. Sau khi hoan thanh
phan tng, hdn hop phéan tmg duoc pha loing bang nudc (100mL) va chiét bing DCM (3
x 50mL). L6p hitu co thu gom duge duge lam kho trén natri sulfat khan, loc va cd trong

didu kién 4p suét giam dén kho dé thu duoc hop chét trung gian 21 (4,25g, hop chét tho)
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duéi dang du khong mau. Hop chit nay duogc sit dung trong budc tiép theo ma khong
cén tinh ché thém.

Sé 1iéu phan tich:

LCMS (ESI) m/z=172,00 [M + HJ".

Hop chét trung gian 22

(1-propionylpiperidin-4-yl)metyl metansulfonat

e

N

N

"OMs

B6 sung trietylamin (4,44mL, 31,88mmol) sau &6 metansulfony! clorua (2,28mL,
29,43mmol) vao dung dich dugc khudy chira 1-(4-(hydroxymetyl)piperidin-1-yl)propan-
1-on, hop chét trung gian 21 (4,20g, 24,53mmol) trong DCM (50mL) & nhiét d6 0°C.
Hon hop phan tng duge gia nhiét dén nhiét d6 phong va khudy trong 1 gio. Tién trinh
ctia phan tmg duogc theo ddi bing TLC [pha dong: 5% metanol trong DCM]. Sau khi
hoan thanh phan tng, hdn hop phan tmg dugc pha lofing bing nude (70mL) va chiét bing
DCM (2 x 60mL). Lép hiru co thu gom dugce dugce lam kho trén natri sulfat khan, loc va
cd trong didu kién 4p suét giam dén kho dé thu dugc hop chit trung gian 22 (4,41g, hop
chét tho) dudi dang ddu mau niu. Hop chit nay dugc s dung trong budc tiép theo ma

khéng cén tinh ché thém.
S6 liéu phén tich:
LCMS (ESI) m/z =250,10 [M + H]".
Hop chét trung gian 23
1-(4-(((4-bromphenyl)thio)metyl)piperidin-1-yl)propan-1-on

OY\

N

( N
J
S
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B6 sung xesi cacbonat (6,74g, 20,70mmol) vio dung dich duoc khudy chira (1-
propionylpiperidin-4-yl)metyl metansulfonat, hop chét trung gian 22 (4,30g, 17,25mmol)
va 4-brombenzenthiol (3,59g, 18,97mmol) trong axeton (60mL) & nhiét d§ phong. Hon
hop phan tng duoc gia nhiét hdi lru trong 16 gio. Tién trinh ciia phan tng dugc theo doi
bang TLC [pha dong: 60% etyl axetat trong hexan]. Sau khi hoan thanh phan tng, hdn
hop phan tmg duoc 13m ngudi dén nhiét d6 phong va co trong didu kién 4p suét giam dén
kho. Nué6e (80mL) dugc bd sung vao phan con lai thu dugce va hdn hop thu duge dugce
chiét bang etyl axetat (3 x 60mL). Lép hiru co thu gom dugc duge rira bing nudc mubi
(30mL), 1am kho trén natri sulfat khan, loc va c6 trong diéu kién 4p sudt giam dén kho.
Hop chat tho dugc tinh ché bang sic ky cot trén silicagel (rdy 100-200, gradient 10-60%
etyl axetat trong hexan) dé thu duoc hop chét trung gian 23 (4,85g, 82%) dudi dang dau
mau vang dinh.

S 1iéu phan tich: -

LCMS (ESI) m/z = 344,15 [M + H]" ('Br).

Hop chét trung gian 24

1-(4-(((4-bromphenyl)sulfonyl)metyl)piperidin-1-yl)propan-1-on

B6 sung timg phan axit meta-cloperbenzoic (55%) (13,24g, 42,21mm01) vao dung
dich dugce khudy chira 1-(4-(((4-bromphenyl)thio)metyl)piperidin-1-yl)propan-1-on, hop
chét trung gian 23 (4,80g, 14,02mmol) trong DCM (60mL), & nhiét d6 0°C. Hén hop
phan tng dugc gia nhiét dén nhiét d6 phong va khudy trong 16 gio. Tién trinh cta phan
tng dugc theo ddi bing TLC [pha dong: 80% etyl axetat trong hexan]. Sau khi hoan
thanh phan tmg, hdn hop phan tmg duoc pha loing bing DCM (100mL), rira bang dung
dich nudc natri bicacbonat bdo hoa (100mL) va nuc’ré mudi (50mL). Lép hiru co duge
lam kho trén natri sulfat kban, lo.c va ¢ trong diéu kién 4p suét giam dén kho. Hop chit

tho dugc tinh ché bang sic ky cot trén silicagel (rdy 100-200, gradient 10-80% etyl axetat
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trong hexan) d& thu duoc hop chét trung gian 24 (4,30g, 82%) dudi dang diu dic mau

vang.
S liéu phan tich:
LCMS (ESI) m/z = 374,10 [M + H]" (”Br).
Hop chét tdng hop 15

1-(4-(((2’ ,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yl)propan-1-on
(NASMP-15)

B6 sung 2-(2,4-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan  (1,23g,
5,13mmol) va natri cacbonat (1,13g, 10,72mmol) trong hén hop cta 1,4-dioxan-nudc
(5:1, 30mL) vao oéng phan tGng chita dung dich choa  1-(4-(((4-
bromphenyl)sulfonyl)metyl)piperidin-1-yl)propan-1-on, hop chit trung gian 24 (1,60g,
4,27mmol). Ong ndy duogc bit kin va loai khi bing cich suc argon trong 15 phut.
Tetrakis(triphenylphosphin)paladi(0) (0,495g, 0,427mmol) duoc bd sung vao hén hop
phan tmg trong moi trudng argon va sau d6 suc bang argon trong 5 phiit. Hon hgp phan
tng dugc gia nhiét & nhiét 46 100°C trong 16 gio. Tién trinh ctia phan tng duoc theo ddi
bing TLC [pha dong: 60% etyl axetat]. Sau khi hoan thanh phan g, hdn hgp phéan tmg
dwoc 1am ngudi dén nhiét d6 phong va co trong diéu kién 4p suat giam dén kho. Hop chat
thd duoc tinh ché bang sic ky cot trén silicagel (ray 100-200, gradient 10-70% etyl axetat
trong hexan) dé thu dugc hop chit mong mudn (hop chat téng hop 15) (0,73g, 42%) dudi

dang chit rin mau tring.
S lidu phan tich:

LCMS (ESI): m/z = 408,10 [M + HJ".
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HPLC (xem phuong phép chung): Thoi gian lru: 8,40 phut; Po tinh khiét:
99,03%.

'H NMR (400 MHz, DMSO-ds) § (ppm): 8,01 (d, J = 8,4 Hz, 2H), 7,82 (dd, J =
7.6, 0,8 Hz, 2H), 7,72 - 7,65 (m, 1H), 7,48 - 7,46 (m, 1H), 7,29 - 7,23 (m, 1H), 4,25 (d, J
= 12,4 Hz, 1H), 3,78 (d, J = 14,0 Hz, 1H), 3,36 (d, J = 6,4 Hz, 2H), 2,99 (t, J = 11,6 Hz,
1H), 2,58 (t, /= 13,2 Hz, 1H), 2,27 (q, J = 7,6 Hz, 2H), 2,14 - 2,02 (m, 1H), 1,87 - 1,73
(m, 2H), 1,30 - 1,06 (m, 2H), 0,96 (t, /= 7,2 Hz, 3H).
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So db tong hop 18

iy 4t HCI, dicxan |
. ~ pD°Ctort a E:’.:«.‘,.«’
o & MAc, EtaN, O MsCl, Etal, 1
;Er’ DCM, 0°C dén nhist 46 phdns  n 0°C dénnhigt 33 phong "~
¥ ( ? » . ]
RNy 7.3
7 _on
P 1S i N
Hop chit trung gian 25 Hop chat trung gian 26
Br Onr P
g “5
f j N mCPBA, DOM,
g : 0°Ctott [
. I— . ‘\2{\‘
Cs2C03, &Xft*:'ﬂ }
60°C ,(\ l j
i
Hop chat trung gian 27 Hep chat trung gian 28
o, - CN S
.2; f} 3—( .sz
Bzpinz, PACEPPhI)2, r ] Ny J { 1
“KOAC, dioan , 90 C L/ P
- 9, J\ « o I~
e - %
T PAiPPhaly, Na2Cla, oy oo
o A1 ° docan HO G0, T ] T o
> i an -c € ’H/ i
N0
T , o e
Hop chat trung gian 29 .
Hop chat tong hop 16
Hop chét trung gian 25

1-(4-(hydroxymetyl)-4-metylpiperidin-1-yl)etan-1-on

Y

N

e

B6 sung HC14 M trong 1,4-dioxan (15mL) vao dung dich dugc khudy chua fert-
butyl 4-(hydroxymetyl)-4-metylpiperidin-1-carboxylat (2,50g, 10,90mmol) trong 1,4-
dioxan (25mL) & nhiét 46 0°C. Hdn hop phan tng dugc gia nhiét dén nhiét o phong va
khudy trong 4 gio. Tién trinh cia phéan tmg dugc theo déi bing TLC [pha dong: 5%
metanol trong DCM]. Sau khi hoan thanh phan g, hdn hop phan tng dugc cb trong
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diu kién 4p sudt giam dén kho dé tao ra chit rin mau tring (1,90g, hop chat thd).
Trietylamin (6,40mL, 45,84mmol) sau d6 axetic anhydrit (1,20mL, 12,61mmol) dugc bd
sung vao dung dich duoc khudy chira hop chét thé nay trong DCM (40mL) & nhiét do
0°C. Hén hop phén tng dugc gia nhiét dén nhiét do phong va khudy trong 5 gio. Tién
trinh ciia phan tmg duoc theo ddi bang TLC [pha dong: 5% metanol trong DCM]. Sau khi
hoan thanh phan tng, hdn hop phan tmg dugc pha lodng bang nude (25mL) va chiét bing
DCM (3 x 25mL). L6p hitu co thu gom duoc duoc rira biang nude mudi (50mL), 1am kho
trén natri sulphat khan, loc va cb trong didu kién 4p suét giam dén kho dé thu dugc hop
chit trung gian 25 (1,59g, hop chét thd) dudi dang diu mau vang. Hop chét nay duoc sir
dung trong budc tiép theo ma khéng cin tinh ché thém.

S4 liéu phan tich:
LCMS (ESI) m/z=171,90 [M + H]".
Hop chit trung gian 26

(1-axetyl-4-metylpiperidin-4-yl)metyl metansulfonat

N

N

l;%OMs

BS sung trietylamin (2,58mL, 18,57mmol) sau d6 1 metansulfonyl clorua
(0,79mL, 1021mmol) vao dung dich duoc khudy chtia 1-(4-(hydroxymetyl)-4-
metylpiperidin-1-yl)etan-1-on, hop chét trung gian 25 (1,59g, 9,28mmol) trong DCM
(15mL) & nhiét 4o 0°C. Hdn hop phéan tmg dugc gia nhiét dén nhiét do phong va khudy
trong 16 gid. Tién trinh cia phan tng dugc theo ddi bang TLC [pha dong: 5% metanol
trong DCM]. Sau khi hoan thanh phan g, hdn hop phan ung dugc pha lodng bing
DCM (50mL), rtra bang nudc (50mL) va nudc mudi (25mL). Lép hiru co duge 1am khd
trén natri sulphat khan, loc va c¢b trong diéu kién 4p suét giam dén kho dé thu duoc hop
chit trung gian 26 (1,88g, hop chét thd) dudi dang dau mau vang. Hop chét nay duoc si

dung trong budc tiép theo ma khéng can tinh ché thém.
S6 liéu phan tich:

LCMS (ESI) m/z =250,00 [M +HJ".
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Hop chit trung gian 27

1-(4-(((4-bromphenyl)thio)metyl)-4-metylpiperidin-1-yl)etan-1-on

N

N

o
Br

B& sung xesi cacbonat (4,91g, 15,08mmol) vao dung dich dugc khudy chira (1-
axetyl-4-metylpiperidin-4-yl)metyl metansulfonat, hop chit trung gian 26 (1,88g,
7,54mmol) va 4-brombenzenthiol (1,56g, 8,29mmol) trong axeton (35SmL) & nhiét do
phong. Sau d6, hdn hop phan tmg duoc gia nhiét & nhiét do 60°C trong 16 gio. Tién trinh
clia phan tmg duoc theo ddi bang TLC [pha dong: 70% etyl axetat trong hexan]. Sau khi
hoan thanh phan tng, hdn hop phén tmg dugc 1am ngudi dén nhiét 4o phong va loc. Dich
loc dugc ¢ trong didu kién 4p sudt gidam dén kho. Hop chit tho dugc tinh ché bang sic
ky cot trén silicagel (rdy 100-200, gradient 0-70% etyl axetat trong hexan) dé thu duoc
hop chét trung gian 27 (1,00g, 39%) dudi dang ddu mau vang.

Sé liéu phan tich:
LCMS (ESI) m/z = 343,90 [M + H]" (*'Br).
Hop chét trung gian 28

1-(4-(((4-bromphenyl)sulfonyl)metyl)-4-metylpiperidin-1-yl)etan-1-on

B sung axit meta-cloperbenzoic (60%) (2,52g, 8,76mmol) timg phan vao dung
dich dugc khudy chira 1-(4-(((4-bromphenyl)thio)metyl)-4-metylpiperidin-1-yl)etan-1-
on, hop chét trung gian 27 (1,00g, 2,92mmol) trong DCM (10mL) & nhiét d 0°C. Sau
@6, hdn hop phan Gng dugc gia nhiét dén nhiét d6 phong va khudy trong 6 h. Tién trinh
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ctia phén g duoc theo ddi bang TLC [pha dong: 70% etyl axetat trong hexan]. Sau khi
hoan thanh phan tmg, phén tmg ndy dugc dimg bang dung dich nudc natri thiosulfat bio
hoa (10mL) va khudy cho dén khi tit ca chit rin dugc hoa tan. Lép hitu co duge phan
tach, rira bing dung dich nwdc natri bicacbonat bio hoa (2 x 25mL) va nuée mudi
(25mL). Lép hitu co duge lam khd trén natri sulfat khan, loc va cd trong diéu kién ap
sut giam dén kho dé thu dugc hop chét trung gian 28 (1,00g, hop chit tho) duéi dang
dau mau vang. Hop chét nay dugc st dung trong budc tiép theo ma khéng can tinh ché

thém.
S6 liéu phén tich:
LCMS (ESI) m/z = 376,05 [M + H]" (*'Br).
Hop chét trung gian 29

1-(4-metyl-4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on

BS sung bis(pinacolato)diboran (0,814g, 3,20mmol) va kali axetat (0,786g,
8,01mmol) trong !,4-dioxan (10mL) vao 6ng phan tmg chira dung dich chira 1-(4-(((4-
bromphenyl)sulfonyl)metyl)-4-metylpiperidin-1-yl)etan-1-on, hop chit trung gian 28
(1,00g, 2,67mmol). Ong nay duoc bit kin va loai khi bang cach suc nito trong 15 phtit sau
d6 bd sung bis(triphenylphosphin)paladi (IT) diclorua (0,038g, 0,053mmol) vao hdn hop
phan ng trong mdi trurong nito va sau do suc tiép bang nito trong 5 phit. Hon hop phan
img dugc gia nhiét & nhiét d 90°C trong 16 gio. Tién trinh cia phan tmg dugc theo dbi
bang TLC [pha dong: 100% etyl axetat]. Sau khi hoan thanh phan (g, hén hop phan Gng
dugc lam ngudi dén nhiét d6 phong, loc qua dém celite va dém celite nay duge rira bing
etyl axetat (50mL). Dich loc hdn hgp durge b trong diéu kién 4p sudt giam dén kho. Phan
con lai duoc nghién thanh bot bang pentan (2 x 25mL), chét rin dugce loc ra va lam khé
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trong didu kién 4p suét giam dé thu dugc hop chét trung gian 29 (0,93g, hop chét thd)
dudi dang chét rin mau nau. Hop chét nay duogc sir dung trong buéce tiép theo ma khong

can tinh ché thém.
S6 liéu phan tich:
LCMS (ESI) m/z = 340,05 [M + H]" (twong ing axit boronic).
Hop chit téng hop 16 |

4’-(((1-axetyl-4-metylpiperidin-4-yl)metyl)sulfonyl)-4-clo-[1,1’-biphenyl]-2-
carbonitril (NASMP-16)

B6 sung natri cacbonat (0,490g, 4,63mmol) trong hdn hgp cia 1,4-dioxan: nude
(3:1, 13mL) vao éng phan tmg chira dung dich chira 2-brom-5-clobenzonitril (0,400g,
1,85mmol), 1-(4-metyl-4-(((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)sulfonyl)metyl)piperidin-1-yl)etan-1-on, hgp chit trung gian 29 (0,934g,
2,22mmol). Ong nay duoc bit kin va loai khi bing cach suc argon trong 15 phiit, sau d6
bd sung tetrakis(triphenylphosphin)paladi(0) (0,213g, 0,184mmol) vao hdn hgp phan tng
trong mdi trudng argon va sau d6 suc tiép bang argon trong 5 phut. Hon hop phéan tng
duoc gia nhiét & nhiét @6 90°C trong 16 gid. Tién trinh cia phan tmg dugc theo d&i bang
TLC [pha dong: 100% etyl axetat]. Sau khi hoan thanh phéan Ung, hdn hop phan g duge
13m ngudi dén nhiét d6 phong, loc qua dém celite va dém celite ndy duge rira bang etyl
axetat (50mL). Dich loc hdn hop dugc co trong diéu kién ap sudt giam dén kho. Hop chét
thd duoc tinh ché bang sic ky cot trén silicagel (rdy 100-200, gradient 0-100% etyl axetat
trong hexan) dé thu dugc hop chit mong mubn (hop chit tbng hop 16) (0,50g, 63%) dudi

dang chit rin mau trang.
S liéu phan tich:

LCMS (ESI): m/z = 431,05 [M + HJ".
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HPLC (xem phuong phap chung): Thoi gian luu: §,26 phut; D§ tinh khiét:

98,56%.

'H NMR (400 MHz, DMSO-dy) 8 (ppm): 8,23 (d, J = 2,4 Hz, 1H), 8,09 (d, J = 8,4
Hz, 2H), 7,93 (dd, J = 8,8, 2,4 Hz, 1H), 7,86 (d, J = 8,0 Hz, 2H), 7,71 (d, J = 8,4 Hz, 1H),
3,58 - 3,42 (m, 2H), 3,50 (d, J = 4,0 Hz, 2H), 3,38 - 3,28 (m, 2H), 1,96 (s, 3H), 1,78 -
1,70 (m, 1H), 1,66 - 1,58 (m, 1H), 1,52 - 1,44 (m, 1H), 1,40 - 1,32 (m, 1H), 1,26 (s, 3H).

So d6 tong hop 19
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Hop chét trung gian 30

tert-butyl 4-(((metylsulfonyl)oxy)metyl)piperidin-1-carboxylat

OYO

N

k¢

OMs

Trietylamin (19,42mL, 139,34mmol) dwoc bd sung vao dung dich dugc khudy
chira tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (15,0g, 69,67mmol) trong DCM
(30mL) & nhiét d6 0°C va khudy trong 10 phut & cing nhiét d6. Sau d6, metansulfonyl
clorua (5,93mL, 76,64mmol) duoc bd sung vio timg giot phan tmg ndy & nhiét do 0°C.
Hdn hop phan tng duge gia nhiét dén nhiét d6 phong va khudy trong 24 h. Tién trinh ctia
phan tng dugc theo ddi bang TLC [pha dong: 30% etyl axetat trong hexan]. Sau khi hoan
thanh phan {mg, phan tmg duoc dimg bang nuéc (100mL) va chiét bing DCM (3 x
60mL). Lép hiru co thu gom duge duge 1am kho trén natri sulfat khan, loc va c6 trong
didu kién 4p suét giam dén kho dé thu duoc hop chit trung gian 30 (21,0g, hop chit thd)
dué6i dang ddu nhét mau vang. Hop chit ndy dugc st dung trong budc tiép theo ma
khong can tinh ché thém.

S liéu phan tich:

'"H NMR (400 MHz, DMSO-d;) ¢ (ppm): 4,06 (d, J = 6,4 Hz, 2H), 3,95 (br d, J =
11,2 Hz, 2H), 3,17 (s, 3H), 2,70 (br s, 2H), 1,92 - 1,78 (m, 1H), 1,65 (d, J= 12,8 Hz, 2H),
1,39 (s, 9H), 1,14 - 1,02 (m, 2H).

Hop chét trung gian 31
tert-butyl 4-(((4-bromphenyl)thio)metyl)piperidin-1-carboxylat
O+_0O«
YK

N.

|
O
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4-brombenzenthiol (14,88g, 78,73mmol) va xesi cacbonat (46,64g, 143,15mmol)
dugc  bd sung vio dung dich dugc khudy chia  fert-butyl  4-
(((metylsulfonyl)oxy)metyl)piperidin-1-carboxylat, hop chdt trung gian 30 (21,0g,
71,57mmol) trong axeton (150mL) trong mdi trudng nito & nhiét d6 phong. Hon hop
phan tmg dugc gia nhiét & nhiét d6 60°C trong 16 gid. Tién trinh ctia phin Gng dugc theo
ddi bang TLC [pha dong: 50% etyl axetat trong hexan]. Sau khi hoan thanh phan tng,
hén hop phan tng duoc 1am ngudi dén nhiét d6 phong va cd trong didu kién ap suit
giam. Nudce (100mL) duge bd sung vao phan con lai thu duge va hdn hop thu dugc dugc
chiét bang etyl axetat (3 x 70mL). Lép hitu co thu gom duge dugc 1am kho trén natri
sulfat khan, loc va ¢ trong didu kién 4p sudt giam dén kho dé thu dugc hop chét trung
gian 31 (18,0g, hop chat thd) dudi dang chit rin mau nau. Hop chat nay duogc sir dung

trong budc tiép theo ma khong can tinh ché thém.
S6 liéu phan tich:
LCMS (ESI) m/z = 332,00 [M - ‘Bu+ H]" (*'Br).

'H NMR (400 MHz, CDCL) & (ppm): 7,43 - 7,39 (m, 2H), 7,21 - 7,17 (m, 2H),
4,11 (br s, 2H), 2,83 (d, J = 6,8 Hz, 2H), 2,67 (m, 2H), 1,71 - 1,60 (m, 1H), 1,83 (d, J =
13,2 Hz, 2H), 1,47 (s, 9H), 1,24 - 1,12 (m, 2H).

Hop chét trung gian 32

tert-butyl 4-(((4-bromphenyl)sulfonyl)metyl)piperidin-1-carboxylat

B& sung timg phan axit meta-cloperbenzoic (60%) (40,2g, 139,76mmol) vao dung
dich dugc khudy chira terz-butyl 4-(((4-bromphenyl)thio)metyl)piperidin-1-carboxylat,
hop chét trung gian 31 (18,0g, 46,58mmol) trong DCM (200mL) trong 20 phiit & nhiét do
0°C. Hén hop phén Gng dugc gia nhiét dén nhiét do phong va khudy trong 16 gio. Tién
trinh ctia phan Gng dugc theo ddi bang TLC [pha dong: 40% etyl axetat trong hexan]. Sau

khi hoan thanh phan ng, hdn hop phan tmg dugc pha loing bang DCM (100mL) va rira
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bang dung dich nudc natri thiosulfat bdo hoa (100mL) va dung dich nuéc natri
bicacbonat bdo hoa (100mL). Lép hitu co duge 1am kho trén natri sulfat khan, loc va c6
trong diéu kién 4p suét giam dén kho. Hop chét théidurc_yc tinh ché bang sic ky cot trén
silicagel (rdy 100-200, gradient 0-40% etyl axetat trong hexan) d thu dwoc hop chat
trung gian 32 (9,50g, 49%) dudi dang chit rin mau tring.

S 1iéu phén tich:
"H NMR (400 MHz, CDCl3) 8 (ppm): 7,82 - 7,71 (m, 4H), 4,07 (br s, 2H), 3,01 (d,

J=6,4 Hz, 2H), 2,75 (t, J = 12,4 Hz, 2H), 2,24 - 2,12 (m, 1H), 1,88 (d, J = 11,6 Hz, 2H),
1,46 (s, 9H), 1,33 - 1,20 (m, 2H).

Hop chét trung gian 33
tert-butyl 4-(((2’ ,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-
carboxylat

B6 sung natri cacbonat (1,51g, 14,34mmol) trong hdn hop cia 1,4-dioxan: nuée
(5:1, 12mL) vao Ong phan tUng chia dung dich chta tert-butyl 4-(((4-
bromphenyl)sulfonyl)metyl) piperidin-1-carboxylat, hop chéat trung gian 32 | (2,00¢g,
4,78mmol), 2-(2,4-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,37g,
5,73mmol). éng nay dugc bit kin va loai khi béng cach suc nito trong 10 phit sau do bd
sung [1,1’-bis(diphenylphosphino)feroxen]paladi(Il) diclorua (0,349g, 0,478 mmol) trong
mdi trudng nito va qua trinh suc bang khi nito duge tiép tuc trong 10 phut. Hdn hop phan
ung duoc gia nhiét & nhiét 6 100°C trong 16 gi¢ trong moi trudng nito. Tién trinh cua
phan tmg duoc theo ddi bang TLC [pha dong: 40% etyl axetat trong hexan]. Sau khi hoan
thanh phan tmg, hdn hop phan tmg dugc 1am ngudi dén nhiét 46 phong va co trong diéu

kién 4p suét giam dén kho. Hop chét tho duoc tinh ché bing sac ky cot trén silicagel (ray
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100-200, gradient 10-70% etyl axetat trong hexan) dé thu duwgc hop chit trung gian 33

(1,80g, 84%) dudi dang chét rin mau nau.
S6 liéu phan tich:
LCMS (ESI) m/z = 352,05 [M - Boc + HJ".
Hop chit trung gian 34 va hop chét trung gian 35

tert-butyl 4-(1-((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)etyl)piperidin-1-
carboxylat (hop chét trung gian 34) va

tert-butyl 4-(2-((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)propan-2-yl)piperidin-1-
carboxylat (hop chét trung gian 35)

Hop chat trung gian 34 Hop chat trung gian 35

B6 sung timg giot dung dich NaHMDS (17,72mL, 17,72mmol, 1 M trong THF)
vao dung dich dugc khudy chira fert-butyl 4-(((2°,4’-diflo-[1,1’-biphenyl]-4-
yD)sulfonyl)metyl)piperidin-1-carboxylat, hop chét trung gian 33 (1,00g, 2,2 1mmol) trong
THF (100mL) & nhiét d -78°C va khudy trong 30 phit & cing nhiét do. Sau d6, metyl
iodua (1,10mL, 17,72mmol) dugc bd sung timg giot vao hdn hgp phan tng & cling nhiét
d6. Phan tng nay duoc dé 4m dén nhiét do phong va khudy trong 16 gio. Tién trinh ciia
phan tmg duoc theo doi bang TLC [pha dong: 40% etyl axetat trong hexan]. Sau khi hoan
thanh phan tmg, phan tmg nay duoc dimg bang bio hda dung dich nudc amoni clorua
(30mL) va chiét biang etyl axetat (3 x 30mL). L6p hitu co thu gom dugc dugc 1am kho
trén natri sulfat khan, loc va c6 trong diéu kién ap sudt giam dén kho. Hop chét tho dugc
~ tinh ché bing sic ky cot trén silicagel (ry 100-200, gradient 0-40% etyl axetat trong
hexan) d& thu dugc hop chét trung gian 35 (0,350g, 33%) dudi dang chét rin mau tring
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clng v6i hop chit mono metyl héa, hop chét trung gian 34 (0,055g, 5%) dusi dang chét
rin miu tring.

S liéu phan tich:

Hop chét trung gian 34:

LCMS (ESI) m/z = 488,15 [M + Na]".

Hop chét trung gian 35:

LCMS (ESI) m/z = 502,60 [M + Na]".

'H NMR (400 MHz, DMSO-dy) d (ppm): 7,91 (d, J = 8,0 Hz, 2H), 7,83 (d, J = 8,0
Hz, 2H), 7,75 - 7,67 (m, 1H), 7,49 - 7,41 (m, 1H), 7,30 - 7,23 (m, 1H), 4,00 (d, J = 10,8
Hz, 2H), 2,76 - 2,55 (m, 2H), 2,00 - 1,88 (m, 3H), 1,39 (s, 9H), 1,30 - 1,18 (m, 2H), 1,18
(s, 6H).

So db téng hop 20
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4-(1-((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)etyl)piperidin hydroclorua
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B4 sung dung dich HC1 4M trong 1,4-dioxan (2mL) vao dung dich dugc khudy
chira tert-butyl 4-(1-((2’,4’-diflo-[1,1°-biphenyl]-4-yl)sulfonyl)etyl)piperidin-1-
carboxylat, hop chét trung gian 34 (0,055g, 0,118mmol) trong 1,4-dioxan (2mL) & nhiét
d6 0°C. Hon hop phén tmg dugc gia nhiét &n nhiét d6 phong va khudy trong 2 gior. Tién
trinh ctia phan g duoc theo ddi bang TLC [pha dong: 60% etyl axetat trong hexan]. Sau
khi hoan thanh phan tng, hdn hop phan tmg duoc co trong didu kién &p suét giam dén
kh6 dé thu duoc hop chit trung gian 36 (0,045g, hop chat thd) dudi dang chit rin mau
ndu & dang mudi hydroclorua. Hop chét ndy dugc sir dung trong budc tiép theo ma khong

can tinh ché thém.
S6 liéu phan tich:

LCMS (ESI) m/z = 366,10 [M + H]" (bazo ti do).

Hop chit tbng hop 17

1-(4-(1-((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)etyl )piperidin-1-yl)etan-1-on
(NASMP-17)

B4 sung trietylamin (0,039mL, 0,280mmol) vao dung dich dugc khudy chira 4-(1-
((2°,4°-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)etyl)piperidin hydroclorua, hop chét trung gian
36 (0,045g, 0,112mmol) trong DCM (4mL) & nhiét do 0°C va khudy trong 10 phit.
Axetic anhydrit (0,011mL, 0,112mmol) sau dé dugc bd sung vio phan tmg ndy & cling
nhiét 46. Hon hop phan tng dugc gia nhiét dén nhiét d6 phong va khudy trong 2 gio.
Tién trinh cua phan tmg duoc theo dbi bang TLC [pha dong: 60% etyl axetat trong
hexan]. Sau khi hoan thanh phan tmg, hén hop phan tmg duge co trong diéu kién 4p suét
giam dén kho. Hop chét thd dugc tinh ché biang sic ky cot trén silicagel (ray 100-200,
gradient 10-50% etyl axetat trong hexan) dé thu dwgc hop chét mong muén (hop chit
tdng hop 17) (0,012g, 26%) dudi dang chét rén mau tring.
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S liéu phan tich:
LCMS (ESI) m/z = 408,05 [M + H]".

HPLC (xem phuong phap chung): Thoi gian luu: 8,26 phut; DO tinh Kkhiét:
96,98%.

'H NMR (400 MHz, DMSO-dy) 6 (ppm): 7,97 (d, J = 8,0 Hz, 2H), 7,82 (d, /= 7,6
Hz, 2H), 7,73 - 7,66 (m, 1H), 7,48 - 7,42 (m, 1H), 7,26 (dt, J = 2,0 & 8,4 Hz, 1H), 4,42
(d, /= 12,8 Hz, 1H), 3,33 (d, J = 13,6 Hz, 1H), 3,44 - 3,35 (m, 1H), 3,06 - 2,92 (m, 1H),
2,60 - 2,40 (m, 1H; 14n véi pic cta dung méi), 2,35 - 2,25 (m, 1H), 1,97 (d, /= 1,2 Hz,
3H), 1,81 (t, J= 11,6 Hz, 1H), 1,67 - 1,55 (m, 1H), 1,45 - 1,30 (m, 1H), 1,30 - 1,15 (m,
1H), 1,10 (d, /= 6,8 Hz, 3H).

So dd tong hop 21
o\; O - . O -
M _N.__HaI ( <
Lv} L J Acz0, EtaN, DCM, o
o, | M HCI, diccan > 0 °C dén nhist 46 phonz O
B —

}

{ — % L
5770, g%
e, .e \\ f“fx S _a"":::_.: T kY

P L R

/z%ii f L

Hop chat trung gian 33 Hop chat trung gian 37 Hop chit téng hop 18

Hop chét trung gian 37

4-(2-((2°,4 -diflo-[1,1°-biphenyl]-4-yl)sulfonyl)propan-2-yl)piperidin hydroclorua

B6 sung HCI 4M trong 1,4-dioxan (2mL) vao dung dich dugc khudy chtra te%t—
butyl 4-(2-((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)propan-2-yl)piperidin-1-carboxylat,
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hop chét trung gian 35 (0,350g, 0,729mmol) trong 1,4-dioxan (2mL) & nhiét dd phong va
khudy trong 3 gid. Tién trinh ctia phan g dugc theo di bang TLC [pha dong: 40% etyl
axetat trong hexan]. Sau khi hoan thanh phan trng, hdn hop phén tng duge cb trong didu
kién 4p suét giam dén khé dé thu dugc hop chit trung gian 37 (0,22g, hop chét thd) dudi
dang chit rén mau niu & dang mubi hydroclorua. Hop chit nay duoc sir dung trong budc

tiép theo ma khong can tinh ché thém.
S6 liéu phan tich:
LCMS (ESI) m/z = 380,40 [M + H]" (bazo tu do).
Hop chit téng hop 18

1-(4-(2-((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)propan-2-yl)piperidin-1-yl)etan-
I-on (NASMP-18)

B sung trietylamin (0,184mL, 1,32mmol) vio dung dich dugc khudy chira 4-(2-
((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)propan-2-yl)piperidin hydroclorua, hogp cht
trung gian 37 (0,220g, 0,529mmol) trong DCM (5SmL) & nhiét do 0°C va khudy trong 10
phat. Sau d6, axetic anhydrit (0,050mL, 0,529mmol) dugc bd sung vao hdn hop phan
ng & cing nhiét 6. Hdn hop phan tmg dwoc gia nhiét dén nhiét d6 phong va khudy
trong 1 gior. Tién trinh cta phéan tmg dugc theo doi bang TLC [pha dong: 60% etyl axetat
trong hexan]. Sau khi hoan thanh phan ttng, hdn hop phén g dugc co trong diéu kién ap
sudt giam dén kho. Hop chit thé duoc tinh ché bang sic ky cot trén silicagel (ray 100-
200, gradient 10-60% etyl axetat trong hexan) d& thu dugc hop chat mong mudn (hop
chat tong hop 18) (0,208g, 93%) dudi dang chét rdn mau tring.

S6 liéu phan tich:

LCMS (ESI) m/z = 422,05 [M + H]".
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HPLC (xem phuong phap chung): Thoi gian luu: 8,48 phut; Do tinh khiét:
99,53%.

'H NMR (400 MHz, DMSO-d,) d (ppm): 7,92 (d, J = 8,4 Hz, 2H), 7,83 (d, J = 8,0
Hz, 2H), 7,75 -7,67 (m, 1H), 7,49 - 7,42 (m, 1H), 7,30 - 7,24 (m, 1H), 4,45 (d, J = 12,8
Hz, 1H), 3,87 (d, J = 13,2 Hz, 1H), 2,97 (t, J = 12,4 Hz, 1H), 2,43 (t, J = 12,4 Hz, 1H),
2,08 - 1,88 (m, 3H), 1,98 (s, 3H), 1,41 - 1,30 (m, 1H), 1,25 - 1,12 (m, 1H), 1,18 (s, 6H).

So db tong hop 22
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Hop chét trung gian 38

tert-butyl 4-(((2’ ,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)diflometyl)piperidin-1-

carboxylat

EN
QAF
X F
o

l\

FNF

Dung dich duoc khudy chtra tert-butyl 4-(((2°,4’-diflo-[1,1’-biphenyl]-4-
yl)sulfonymetyl)piperidin-1-carboxylat, hop chit trung gian 33 (0,800g, 1,77mmol)
trong THF khé (20mL) dugc lam lanh dén nhiét @6 -78°C. Sau d6, dung dich N-
flobenzensulfonimit (NFSI) (2,79g, 8,85mmol) trong THF khé (SmL) duogc bd sung vio,
sau d6 dung dich NaHMDS (7,08mL, 14,17mmol, 2 M trong THF) & nhiét do -78°C.
Hdn hop phan tng duoc khudy & cling nhiét do trong 1 gio. Tién trinh phan tng durge
theo d&i bang TLC [pha dong: 30% etyl axetat trong hexan]. Sau khi hoan thanh phén
g, phan tmg niy dugc gia nhiét dén nhiét do phong va dimg phan tng bang dung dich
nuéc amoni clorua bio hoa (10mL). Hdn hop nay duge pha lodng bing nudc (50mL) va
chiét bang etyl axetat (3 x 30mL). Lép hitu co thu gom dugc dugc 1am kho trén natri
sulfat khan, loc va ¢ trong diéu kién 4p suat giam. Hop chét thd dugc tinh ché bing séc//
ky cot trén silicagel (rdy 100-200, gradient 0-25% etyl axetat trong hexan) dé thu duoc
hop chét trung gian 38 (0,665g, 77%) dudi dang chét rin mau tring.

S6 lidu phén tich:
LCMS (ESI) m/z = 432,30 [M - Bu+ H]".

"H NMR (400 MHz, CDCly) & (ppm): 8,04 (d, J = 8,4 Hz, 2H), 7,76 (d, J= 7,6 Hz,
2H), 7,50 - 7,43 (m, 1H), 7,06 - 6,95 (m, 2H), 4,26 (br s, 2H), 2.85 - 2,65 (m, 3H), 2,12
(d, J=12,8 Hz, 2H), 1,70 - 1,55 (m, 2H), 1,48 (s, 9H).
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Hop chét trung gian 39
4-(((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)diflometyl)piperidin hydroclorua

H  Hcl

B4 sung dung dich HC1 4M trong 1,4-dioxan (20mL) vao dung dich dugc khudy
chita tert-butyl  4-(((2°,4’-diflo-[1,1°-biphenyl]-4-yl)sulfonyl)diflometyl)piperidin-1-

r
4

carboxylat, hop chat trung gian 38 (0,660g, 1,35mmol) trong 1,4-dioxan (20mL) & nhiét
d6 0°C. Hén hop phan tmg dugc gia nhiét dén nhiét do phong va khudy qua dém. Tién
trinh ctia phan tmg dugc theo ddi bang TLC [pha dong: 70% etyl axetat trong hexan]. Sau
khi hoan thanh phan tng, hdn hop phan tmg dugc ¢b trong diéu kién 4p suét giam dén
kho6 dé thu dugce hop chit trung gian 39 (0,500g, hop chit thd) duéi dang gdbm mau hoi
vang & dang mudi hydroclorua. Hop chét nay dugc sir dung trong budc tiép theo ma
khéng can tinh ché thém.

S liéu phan tich:
LCMS (ESI) m/z = 388,30 [M + H]" (bazo tu do).
Hop chét tong hop 19

1-(4-(((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)diflometyl)piperidin-1-yl)etan-1-
on (NASMP-19)

B sung trietylamin (0,329mL, 2,359mmol) vao dung dich dugc khudy chta 4-
(((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)diflometyl)pipetidin hydroclorua, hop chat
146



51875 147/200

trung gian 39 (0,400g, 0,943mmol) trong DCM (10mL) & nhiét d 0°C va khudy & cling
nhiét do trong 10 phit. Sau dd, axetyl clorua (0,081mL, 1,132mmol) dugc bd sung vao
phan ng nay & nhiét 4o 0°C. Hén hop phén tmg dugce gia nhiét dén nhiét @6 phong va
khudy trong 1 gid. Tién trinh phan tng dugc theo ddi bang TLC [pha dong: 60% etyl
axetat trong hexan]. Sau khi hoan thanh phan tng, phdn Ung nay duoc dimng bing nudc
(30mL) va chiét bang DCM (3 x 20mL). Lép hiru co thu gom dugc dugc 1am khé trén
natri sulfat khan, loc va co trong didu kién 4p suét giam dén kho. Hop chét thd duge tinh
ché bang sic ky cot trén silicagel (rdy 100-200, gradient 0-50% etyl axetat trong hexan)
dé tao ra (hop chit tdng hop 19) (0,205g, 51%) dudi dang chat rin mau trang.

S 1iéu phan tich:

LCMS (ESI) m/z = 430,05 [M + HJ .

HPLC [Phuong phap: Cot: X-Select CSH C18 (4,6*150) mm, 5p; Pha dong: A -
0,1% TFA trong nuéc; B - Axetonitril; Thé tich phun: 5,0pL; Téc d6 dong: 1,2 mL/phut;
Chuong trinh gradient: Thoi gian (phﬁt)/néng do B: 0,01/5, 1,0/5, 8,0/100, 12,0/100,
14,0/5, 18,0/5; Thdi gian Iuu: 8,37 phut; D6 tinh khiét: 95,96%.

"H NMR (400 MHz, CDCL3) 6 (ppm): 8,04 (d, /= 8,4 Hz, 2H), 7,76 (d, /= 7,6 Hz,
2H), 7,50 - 7,43 (m, 1H), 7,06 - 6,95 (m, 2H), 4,80 (d, /= 13,2 Hz, 1H), 3,96 (d, /= 13,2
Hz, 1H), 3,16 (t, /= 13,6 Hz, 1H), 2,92 - 2,75 (m, 1H), 2,62 (t, /= 12,0 Hz, 1H), 2,25 (4,
J=13,6 Hz, 1H), 2,17 - 2,10 (m, 1H), 2,14 (s, 3H), 1,74 - 1,55 (m, 2H).
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So d tong hop 23
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Hop chit trung gian 40
tert-butyl 4-(((3’,5’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-
carboxylat
O
N
W\
S
F I N
%
F

Bb sung axit (3,5-diflophenyl)boronic (0,566g, 3,585mmol) va natri cacbonat
(0,633g, 5,975mmol) trong hdn hop ctia 1,4-dioxan: nude (3:1, 21mL) vao éng phéan tng
chira dung dich chira fert-butyl 4-(((4-bromphenyl)sulfonyl)metyl)piperidin-1-carboxylat,
hop chit trung gian 32 (1,00g, 2,39mmol),. Ong nay duoc bit kin va loai khi bang cach
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suc argon trong 10 phuat, sau d6 bd sung tetrakis(triphenylphosphin)paladi(0) (0,276g,
0,239mmol) vao hdn hop phan tng trong moi trudng argon va qua trinh suc bing argon
duoc tiép tuc trong 5 phit. Sau do, hdn hop phan tmg dugc gia nhiét & nhiét do 90°C
trong 16 gid trong mbi trudng argon. Tién trinh ctia phan ng dugc theo ddi bang TLC
[pha dong: 80% etyl axetat trong hexan]. Sau khi hoan thanh phan mg, hdn hop phan
tmg dugce 1am ngudi dén nhiét do phong va loc qua dém celite. Pém celite nay dugc ria
bang etyl axetat (2 x 50mL). Lép hitu co thu gom dugc dugce ¢d trong diéu kién ap suét
giam dén kho. Hop chét thd duoc tinh ché bang sac ky cot trén silicagel (CombiFlash®,
gradient 0-80% etyl axetat trong hexan) dé thu dugc hop chét trung gian 40 (0,650g,

60%) duéi dang dau mau vang.

r

S

o

liéu phén tich:
LCMS (ESI) m/z=351,95 [M - Boc + HJ".

'"H NMR (400 MHz, CDCl;) § (ppm): 8,01 (d, J= 8,4 Hz, 2H), 7,75 (d, J = 8,0 Hz,
2H), 7,18 - 7,10 (m, 2H), 6,92 - 6,85 (m, 1H), 4,16 - 4,02 (m, 2H), 3,06 (d, J = 6,4 Hz,
2H), 2,76 (t, J = 10,8 Hz, 2H), 2,30 - 2,18 (m, 1H), 1,91 (br d, J = 11,2 Hz, 2H), 1,46 (s,
9H), 1,35 - 1,22 (m, 2H).

Hop chét trung gian 41
4-(((3°,5’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin hydroclorua

H
N HCI

.

0]

A\

S
(J
T

F
B6 sung dung dich HCl 4M trong 1,4-dioxan (10mL) vao dung dich dugc khudy
chtra tert-butyl 4-(((3’,5’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)metyl )piperidin-1-
carboxylat, hop chét trung gian 40 (0,650g, 1,439mmol) trong 1,4-dioxan (ImL) & nhiét
d6 phong va khudy trong 4 gio. Tién trinh cta phan tng dugc theo dbi bang TLC [pha
dong: 80% etyl axetat trong hexan]. Sau khi hoan thanh phan tng, hdén hop phan tmg

duoc ¢b trong didu kién 4p sudt giam dén kho dé thu dugc hop chit trung gian 41
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(0,460g, hop chat thd) duéi dang chat rin mau tring & dang mubi hydroclorua. Hop chét
nay duoc sir dung trong budc tiép theo ma khong can tinh ché thém.

S6 liéu phén tich:

LCMS (ESI) m/z = 352,00 [M + H]" (bazo tu do).

Hop chit tng hop 20

1-(4-(((3’,5’-diflo-[ 1,1’-biphenyl]-4-yl)sulfonyl)metyl)piperidin-1-yl)etan-1-on
(NASMP-20)

o)
T
)

%
M
®

F
B sung trietylamin (0,495mL, 3,555mmol) sau d6 axetic anhydrit (0,144mL,
1,422mmol) vao dung dich duoc khudy chira 4-(((3’,5’-diﬂo—[1,1’-biphenyl]-4—
yl)sulfonyl)metyl)piperidin hydroclorua, hop chét trung gian 41 (0,460g, 1,185mmol)
trong DCM (10mL) & nhiét ¢ 0°C. Phan ung nay sau d6 dugc gia nhiét dén nhiét do
phong va khudy trong 16 gio. Tién trinh ciia phan tng dugc theo doi bang TLC [pha
ddng: 5% metanol trong DCM]. Sau khi hoan thanh phan tng, hdn hop phan tng dugc
pha logng bing DCM (50mL), rira bang nudc (2 x 25mL) va nuée mudi (2 x 25mL). Lép
hitu co duge 1am khé trén natri sulfat khan, loc va co trong diéu kién 4p suat giam dén
kho. Hop chit thé duoc tinh ché bang cach nghién cing dietyl ete (2 x 25mL), chat ran
duoc loc ra va 1am kho trong diéu kién 4p suit giam dé thu dugc hop chit mong mudn

(hop chét tdng hop 20) (0,310g, 67%) dudi dang chat rin mau tring nhat.
S6 liéu phan tich:
LCMS (ESI) m/z = 394,00 [M + HJ".

HPLC (xem phuong phdp chung): Thoi gian luu: 8,12 phut; DO tinh khiét:
99,24%.
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'H NMR (400 MHz, DMSO-dy) & (ppm): 8,06 - 7,98 (m, 4H), 7,58 (d, J = 6,8 Hz,
2H), 7,38 - 7,31 (m, 1H), 423 (d, J = 13,2 Hz, 1H), 3,73 (d, J = 13,2 Hz, 1H), 3,38 (d, J
= 6,4 Hz, 2H), 3,04 - 2,96 (m, 1H), 2,60 - 2,50 (m, 1H), 2,10 - 2,00 (m, 1H), 1,95 (s, 3H),
1,85 - 1,71 (m, 2H), 1,30 - 1,19 (m, 1H), 1,19 - 1,05 (m, 1H).

So d tdng hop 24
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Hop chit trung gian 42

4-(((4-bromphenyl)thio)metyl)pyridin

Br

B6 sung 4-(clometyl)pyridin hydroclorua (4,33g, 26,44mmol) va kali cacbonat
(12,79g, 92,55mmol) vao dung dich duogc khudy chira 4-brombenzenthiol (5,00g,
26,44mmol) trong DMF (50mL) & nhiét d phong va phan Ung nay dugc khudy trong 16
gid. Tién trinh phén tmg ndy duoc theo ddi bing TLC [pha dong: 30% etyl axetat trong
hexan]. Sau khi hoan thanh phan tmg, hdn hgp phan tng dugc ding bing nude (200mL)
va chiét bing etyl axetat (4 x 60mL). L6p hiru co thu gom dugc dugce rira bang nudc
mudi (50mL), 1am khé trén natri sulfat khan, loc va co trong diéu kién 4p suét giam dén
kho dé thu dugc hop chét trung gian 42 (6,00g, hop chat thd) duéi dang chét rin mau

nau. Hop chit nay duge st dung trong budc tiép theo ma khong can tinh ché thém.
S liéu phan tich:
LCMS (ESI) m/z =281,75 [M + H]* (*'Br).
Hop chit trung gian 43

4-(((4-bromphenyl)sulfonyl)metyl)pyridin

B sung timg phan axit meta-cloperbenzoic (60%) (13,55g, 47,11mmol) vao dung

dich duoc khudy chira 4-(((4-bromphenyl)thio)metyl)pyridin, hop chét trung gian 42

(6,00g, 21,41mmol) trong DCM (100mL), d& dugc 1am lanh & nhiét 4§ 0°C trong 20

phut. Sau d6, hdn hop phan tng duogc gia nhiét dén nhiét d6 phong va khudy trong 3 gid.

Tién trinh phan tmg dugc theo dbi bang TLC [pha dong: 50% efyl axetat trong hexan].

Sau khi hoan thanh phan g, hdn hop phan tmg dugc pha lodng bang DCM (100mL) va
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rira bang dung dich nuéc natri thiosulfat bdo hoa (50mL) va dung dich nuéc natri
bicacbonat bdo hoa (50mL). Lép hitu co duge 1am kho trén natri sulfat khan, loc va c6
trong didu kién 4p suit giam dén khé. Hop chat thd dugc tinh ché bang sic k¥ cot trén
silicagel (rdy 100-200, gradient 0-40% etyl axetat trong hexan) dé thu dugc hop chéit
trung gian 43 (3,30g, 49%) dudi dang chét rdn mau tring.

S lidu phan tich:
LCMS (ESI) m/z =313,85 [M + H]" (*'Br).
Hop chét trung gian 44

4-(1-((4-bromphenyl)sulfonyl)xyclopropyl)pyridin

Br

B6 sung 1-brom-2-cloetan (2,76g, 19,22mmol), xesi cacbonat (6,26g, 19,22mmol)
va tetra-n-butylamoni bromua (0,413g, 1,28mmol) vao dung dich dugc khudy chira 4-
(((4-bromphenyl)sulfonyl)metyl)pyridin, hop chét trung gian 43 (2,00g, 6,41mmol) trong
DMSO (10mL) & nhiét d6 phong va phan ng ndy dwgc khudy trong 3 gio. Tién trinh
phan tmg duoc theo ddi bang TLC [pha dong: 50% etyl axetat trong hexan]. Sau khi hoan
thanh phan Gng, phan tng nay dugc dl‘rng bing nuée (100mL) va chiét bang etyl axetat
(3 x 40mL). L6p hiru co thu gom duge duge rira bing nude (2 x 40mL), 1am kho trén
natri sulfat khan, loc va ¢6 trong diéu kién 4p suét giam dén kho. Hop chét tho dugc tinh
ché bang sic ky cot trén silicagel (rdy 100-200, gradient 0-25% etyl axetat trong hexan)
@& thu duoc hop chét trung gian 44 (1,50g, 69%) dudi dang chit rin mau trang.

S6 liéu phan tich:
LCMS (ESI) m/z = 339,75 [M + H]" (*'Br).

'"H NMR (400 MHz, DMSO-d;) J (ppm): 8,48 (d, J= 6,0 Hz, 2H), 7,78 (d, J = 8,8
Hz, 2H), 7,45 (d, J = 8,4 Hz, 2H), 7,12 (d, J = 6,0 Hz, 2H), 1,90 - 1,84 (m, 2H), 1,47 -
1,40 (m, 2H). |
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Hop chét trung gian 45

4-(1-((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)xyclopropyl)pyridin

B sung 2-(2,4-diflophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan  (0,851g,
3,55mmol) va natri cacbonat (0,783g, 7,39mmol) trong hdn hgp cla 1,4-dioxan:nuéc
(10:1, 1lmL) vao ong phin vmg chta dung dich chira 4-(1-((4-
bromphenyl)sulfonyl)xyclopropyl)pyridin, hop chét trung gian 44 (1,00g, 2,96mmol).
Ong nay dwoc bit kin va loai khi bang cach suc nito trong 10 phut, sau d6 bd sung
tetrakis(triphenylphosphin)paladi(0) (0,341g, 0,296mrh01) vao hdn hop phan tng trong
mdi tredng nito va qué trinh suc bing nito dwoc tiép tuc trong 5 phut. Sau d6, hdn hop
phéan mg dugc gia nhiét & nhiét do 90°C trong 16 gid trong moi trudng nito. Tién trinh
phan tmg duoc theo ddi baing TLC [pha dong: 60% etyl axetat trong hexan]. Sau khi hoan
thanh phan tmg, hdn hop phan tng dugc 1am ngudi dén nhiét do phong va cb trong diéu
kién 4p suét giam dén kho. Hop chét thd duoc tinh ché bang séc ky cot trén silicagel (ray
100-200, gradient 0-40% etyl axetat trong hexan) dé thu dugc hop chit trung gian 45
(0,800g, 73%) dudi dang chit rin mau nau.

S6 liéu phan tich:
LCMS (ESI) m/z =372,00 [M + H]".

'"H NMR (400 MHz, DMSO-dy) & (ppm): 8,47 (d, J = 4,8 Hz, 2H), 7,72 (d, J = 8,0
Hz, 2H), 7,68 (m, 1H), 7,62 (d, J = 8,4 Hz, 2H), 7,48 - 7,40 (m, 1H), 7,29 - 7,22 (m, 1H),
7,14 (d, J = 5,2 Hz, 2H), 1,93 - 1,86 (m, 2H), 1,49 - 1,42 (m, 2H).

Hop chét trung gian 46
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4-(1-((2’,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)xyclopropyl)piperidin hydroclorua

N .HCI

Bb sung dung dich chta  4-(1-((2°,4’-diflo-[1,1’-biphenyl]-4-yl)
sulfonyl)xyclopropyl)pyridin, hop chit trung gian 45 (0,500g, 1,35mmol) trong dung
dich HCI 4M trong 1,4-dioxan (10ml) vao binh phan tng Parr. Binh phén tng Parr dugc
hit chan khong va dd ddy nito. BS sung platin dioxit (50 mg, 10% khéi lrgng/khbi
lugng) vao hén hop phan (g trong mdi trudong nito. Binh phan tng Parr duge hit chin
khéng va nap diy khi hydro. Phan ng ndy sau d6 dugc khudy & nhiét d6 phong trong 16
gid trong mbi trrong hydro & 4p sudt 100 psi. Tién trinh ctia phan tng dugc theo ddi
bing TLC [pha dong: 70% etyl axetat trong hexan]. Hn hgp phan tmg duoc loc qua dém
celite va dém celite ndy dugc rira bang metanol (100mL) va nuéc (50mL). Dich loc hdn
hop dugc ¢b trong didu kién 4p sudt giam dén kho dé thu dugc hop chit trung gian 46
(0,410g, hop chat thd, c6 do tinh khiét 35% theo LCMS) duéi dang chét 1éng nhét 1a
mudi hydroclorua. Hop chit nay dugc st dung trong budc tiép theo ma khong can tinh

ché thém.
S6 liéu phan tich:
LCMS (ESI) m/z =1378,00 [M + H]" (bazo tu do).

Hop chat tong hop 21
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1-(4-(1-((2°,4’-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)xyclopropyl)piperidin-1-
yl)etan-1-on (NASMP-21)

B6 sung trietylamin (0,097mL, 0,691mmol) vao dung dich dugc khudy chira 4-(1-
((2°,4-diflo-[1,1’-biphenyl]-4-yl)sulfonyl)xyclopropyl)piperidin hydroclorua, hop chat
trung gian 46 [0,410g (d6 tinh khiét 35%), 0,346mmol] trong DCM (5mL) & nhiét d 0°C
va khudy trong 10 phiit sau d6 bd sung axetyl clorua (0,030mL, 0,415mmol) vao phan
{mg ndy. Phan g ndy sau dé dugc gia nhiét &én nhiét ¢ phong va khudy trong 1 gid.
Tién trinh phan tmg dugc theo ddi bing TLC [pha dong: 80% etyl axetat trong hexan].
Sau khi hoan thanh phan tng, hdn hop nay dugc cd trong didu kién 4p sudt giam dén khé.
Hop chét tho dugc tinh ché bang sic ky cot trén silicagel (rdy 230-400, gradient 0-60%
etyl axetat trong hexan). San phdm ndy duoc nghién tiép thanh bot bang dietyl ete (2 x
5mL) & nhiét do 0°C trong 15 phit. Chit rin dugc loc ra va 1am khé trong didu kién ap
suét giam dé tao ra (hop chét tong hop 21) (0,073g, 50%) duéi dang chat rin mau tring.

S liéu phén tich:
LCMS (ESI) m/z = 420,10 [M + HJ".

HPLC (xem phuong phap chung): Thoi gian Iwu: 8,32 phiat; D¢ tinh khiét:
95,11%.

'"H NMR (400 MHz, DMSO-dy) & (ppm): 8,00 (d, J= 8,4 Hz, 2H), 7,82 (d, /= 7,6
Hz, 2H), 7,75 - 7,67 (m, 1H), 7,48 - 7,41 (m, 1H), 7,29 - 7,23 (m, 1H), 4,32 (d, J = 12,8
Hz, 1H), 3,72 (d, J = 14,0 Hz, 1H), 2,88 (t, J = 12,0 Hz, 1H), 2,33 (t, J = 10,4 Hz, 1H),
2,13 - 2,02 (m, 1H), 1,91 (s, 3H), 1,54 - 1,40 (m, 2H), 1,40 (br s, 2H), 1,08 (br s, 2H),
1,10 - 0,97 (m, 1H), 0,92 - 0,80 (m, 1H).
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So db tong hop 25
D TFA, TES, DCM,
10 °C dén nhiét 46 phong 0
o iiy AC20, pyridine, PN
7 DCM, 0 °C S
""“N”U O - Br_ I /J
I {n' e, - S
Brv "”'v"’J ' :
' Hop chat trung gian47
Hop chit trung gian 47

1-[4-(brommetyl)piperidin-1-yl]etanon

N
o L

B6 sung 1-[4-(brommetyl)piperidin-1-yl]-2-(tert-butoxy)bang cach loc (45g, 0,153
mol), DCM (900mL) va trietylsilan (21,6mL, 0,255 mol) vao binh udn canh dung tich 2L
trong diéu kién khi N, ¢ nhiét d6 phong. Sau d6, hdn hgp phan ung duge 1am mat xudng
10°C va TFA (107,1mL, 0,631 mol) dugc bd sung vio timg giot trong 15 phit & nhiét ¢
10-15°C. Hon hop phan tng duoc gia nhiét dén nhiét 4 phong va khudy trong 1 gid, cho
dén khi HPLC cho thdy khong con lai nguyén liéu. Hon hop phan tng khi d6 dugc cd
trong chan khong dé tao ra dau tho. Déu nay duoc hip thu trong DCM (450mL) va 1am
méat dén nhiét do 0°C. Pyridin (39,1mL, 0,483 mol) khi dé duoc bd sung vao tung giot &
nhiét do 0-5°C trong 15 phut sau d6 bd sung Ac,0 (46,1mL, 0,488 mol) & nhiét d 0-5°C
trong 15 phut. Hdn hop phéan ung dugc khudy trong 30 phit & nhiét d6 0-5°C dén khi
HPLC cho thdy c6 2,0% hop chit trung gian va 93,8% hop chit mong muén. Hén hop
phan tmg duoc rira bing HCl 1M (225mL) va dung dich nuéc duoc chiét lai bing DCM
(225mL). Céc chét hitu co duoc két hop va rira bang nuéc (225mL x 2) va 10% nude
mudi (225mL x 2). Cac chit hiru co dugc phan tich va lam kho trén magie sulfat truéc
khi duoc cb dé tao ra 50,4 g hop chét thd ¢6 do tinh khiét 94,31% bing HPLC. Hop chat
th6 nay sau d6 duoc tinh ché trén silic oxit (2,25 kg) duge nap trong 1% MeOH/DCM va
rira giai bing cach sit dung 1-3% MeOH/DCM. Céc phan doan sach theo TLC dugc co
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trong chan khéng dé thu dugc hop chit trung gian 47 (29,7g, 88%) c6 dd tinh khiét
98,9% theo HPLC va >95% theo NMR.

S 1iéu phén tich:

'H NMR (400 MHz, Clorofom-d) 6 (ppm): 4,67 - 4,61 (m, 1H), 3,87 - 3,82 (m,

1H), 3,30 (dg, J = 8,0, 12,0 Hz, 2H), 3,05 (td, J = 4,0, 12,0 Hz, 1H), 2,53 (td, J = 4,0,
12,0 Hz, 1H), 2,10 (s, 3H), 1,97 - 1,80 (m, 3H), 1,28 - 1,13 (m, 2H).

So d6 tong hop 26
0
i G::\f/‘

g 3 s
15 S 1 B

e Y

ar_ — v M.
o [ ] mcrea. Dom, -
Chit trung gian 47 ,\é, "0 C dénnhizt dd phong 1
Cs,C04, q‘qf«r

THF: MeOH (3:2),
0°C dén nhist 45 phong

L'J

F Ty
o
i "T i
[

£

Hop chat trung gian 51 Hop chat tdnghop 1

Hop chét trung gian 48

Axit 2°,4°-diflo-[1,1’-biphenyl]-4-sulfonic

H
e

B6 sung 2,4-diflobiphenyl (90g, 0,473 mol) va clorofom (509mL) vao binh c6 go
dung tich 1L trong diéu kién khi N,. Khi dé axit closulfonic (53,1mL, 0,799 mol) duoc
bd sung timg giot vao & nhiét d6 -15°C trong 5 phut. Sau d6, hdn hop phan ung dugc
khudy & nhiét d6 phong trong 1 gio trong d6 theo HPLC c¢6 0,9% hop chat ban dau va
95,4% hop chat mong mudn. N, sau dé dugc thdi qua hdn hop phan tmg trong 15 phit
trude khi b trong chan khéng dé tao ra chit ran mau tring. Khi d6 chét rdn dugc hip thn
trong EtOAc (422mL) va dimg phan tng bing nudc (333mL). Dung dich nuéc khi d6
duoc phén tach (tach kém) va nudc mudi bio hoa (422mL) duge bd sung timg giot vao

cac chét hitu co trong 15 phut d& tao ra hdn dich tring dic. Chéit ran dwoc phan tach va
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rira bang EtOAc (90mL x 2) tru6e khi 1am kho qua dém & nhiét d6 50°C. Qua trinh ndy
tao ra Hop chit trung gian 48 (98,82, hop chét thd) co do tinh khiét >95% theo NMR.

Sé liéu phén tich:

"H NMR (400 MHz, DMSO-ds) 6 (ppm): 7,69 - 7,66 (m, 2H), 7,55 (dt, J= 6,7, 8,9
Hz, 1H), 7,47 - 7,43 (m, 2H), 7,37 - 7,30 (m, 1H), 7,19 - 7,14 (m, 1H), 4,05 (br s, 1H).

Hop chét trung gian 49

2’ 4’-diflo-[1,1’-biphenyl]-4-sulfonyl clorua

c S0,Cl
g

Bd sung axit 2°,4’-diflo-[1,1°-biphenyl]-4-sulfonic Hop chét trung gian 48 (98,8g,
0,366 mol), thionyl clorua (766mL, 10,50 mol) va DMF (1mL, 12,9mmol) vao binh cé
g0 dung tich 2L trong diéu kién khi N,. Sau d6, hdn hop phan tng dugc gia nhiét hdi hru
(79°C) trong 8 h trong d6 phan tich HPLC cho thy con 3,4% hop chét ban dau va 95,0%
hop chit mong mudn. Phan tng nay duoc 1am ngudi dén nhiét d6 phong trude khi duge
cd trong chan khong va sau d6 duoc tao hdn hop déng phi tir toluen (350mL x 2). Phin
con lai sau d6 dugc hip thu trong EtOAc va rira bang nuée (500mL) tiép theo nude mubi
10% (500mL). Cac chit hiru co dugc phéan tach va 1am kho trén magie sulfat truée khi
dugc co trong chan khong. Qua4 trinh ndy tao ra Hop chét trung gian 49 (95,6g, hop chit
th6) 6 do tinh khiét 93,8% theo HPLC va >90% theo NMR.

S4 liéu phan tich:

"H NMR (400 MHz, Clorofom-d) & (ppm): 8,11 (d, J = 8,0 Hz, 2H), 7,76 (dd, J =
40, 12,0 Hz, 2H), 7,48 (dt, J = 4,0, 8,0 Hz, 1H), 7,08 - 6,95 (m, 2H).

Hop chét trung gian 50

2°,4°-diflo-[1,1’-biphenyl]-4-thiol

H
O
g
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Bé sung 2’,4’-diflo-[1,1°-biphenyl]-4-sulfonyl clorua, hgp chit trung gian 49
(90,0g, 0,312 mol) va toluen (900mL) vao binh c6 g& dung tich 2L trong didu kién khi
N,. Hén hop phan mg khi d6 dugc lam mat dén nhiét d6 0°C va dung dich
triphenylphosphin (245,5g, 0,936 mol) trong toluen (450mL) duogc bd sung vao timg giot
& nhiét d6 0-5°C trong 30 phut. Sau d6, hdn hop phan tng dugc khudy & nhiét d6 phong
trong 1 gid dén khi HPLC cho thiy khong con lai nguyén liéu. Hdn hop phan tng dugc
dimg bing HCl 1M (225mL) sau d6 duoc cd trong chan khong dé loai bé toluen. Lép
dung dich nudc con lai khi d6 duoc diéu chinh dén pH 10-11 bang cach sir dung 2 M kali
hydroxit (450mL) dé tao ra hdn dich. Chét rin dugc loai ra b%mg cach loc va rira b?mg
nuée (900mL x 2). Dich loc sau d6 dugc rira bang ete (900mL x 4). Dung dich nuéc sau
d6 duoc didu chinh pH dén d6 pH 3-4 bang cach st dung HC1 IM (1L) trudc khi duge
chiét bing etyl axetat (900mL + 450mL). Cac chat hiru co sau d6 dugc tach ra va lam
kho trén magie sulfat va c6 trong chan khong. Qua trinh nay tao ra Hop chét trung gian
50 (82,0g, hop chét thd) c6 do tinh khiét 93,8% theo HPLC va 75% theo NMR.

S6 liéu phén tich:

"H NMR (400 MHz, Clorofom-d) ¢ (ppm): 7,73 - 7,66 (m, 2H), 7,58 - 7,52 (m,
1H), 7,50 - 7,43 (m, 2H), 6,97 - 6,87 (m, 2H), 3,53 (s, 1H).

Hop chét trung gian 51

1-[4-({2’,4’-diflo-[1,1’-biphenyl]-4-yl} sulfanyl)piperidin-1-yl]etanon

B6 sung 2°,4’-diflo-[1,1’-biphenyl]-4-thiol Hop chét trung gian 50 (47,7g, 0,215
mol), THF (180mL) va MeOH (120mL) vio binh ba cb dung tich 500mL trong diéu kién
khi N,. Hon hop phan tng khi d6 dugc 1am méat dén nhiét dd 0°C va xesi cacbonat (87,7g,
0,269 mol) khi d6 dugc bd sung vao timg phan & nhiét d6 0-5°C trong 15 phut. 1-[4-
(brommety!)piperidin-1-yljetanon, hop chat trung gian 47 (29,5g, 0,134 mol) trong THF
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(60mL) khi d6 dugc bd sung vao timg giot ¢ nhiét d6 5-10°C trong 10 phit. Hdn hop
phéan tg duoc gia nhiét &n nhiét do 60°C trong 45 phit trong 46 HPLC cho thiy khéng
con 1-[4-(brommetyl)piperidin-1-yl]etanon, hop chéit trung gian 47. Hon hop phan {mg
dwoc 1am ngudi dén nhiét d6 phong va loc; chit rén dugc rira bing THF (150mL). Dich
loc duogc cb trong chan khong va phan con lai duoc chia tach gitta EtOAc (600mL) va
nude (450mL). Cac 16p dugc phan tach va dung dich nuéc duoc chiét lai bing EtOAc
(300mL). C4c chit hitu co duge két hop va 1am kho trén magie sulfat trude khi duge co
trong chan khéng. Qua trinh nay tao ra 63,6 g hop chét thd. Hop chét thé nay duogc tinh
ché trén silic oxit (3 kg) rira giai bang 1% MeOH/DCM. Céc phan doan sach dugc cb
trong chan khong dé thu dugc hop chit trung gian 51 (33,9g, 70%) c6 d tinh khiét
97,9% theo HPLC va >95% theo NMR.

S6 liéu phén tich:

'H NMR (400 MHz, Clorofom-d) ¢ (ppm): 7,44 - 7,33 (m, 5H), 6,97 - 6,86 (m,
2H), 4,66 - 4,59 (m, 1H), 3,85 - 3,78 (m, 1H), 3,05 - 2,96 (m, 1H), 2,95 - 2,81 (m, 2H),

2,57 - 2,47 (m, 1H), 2,08 (s, 3H), 2,01 - 1,86 (m, 2H), 1,85 - 1,74 (m, 1H), 1,27 - 1,13 (m,
2H).

Hop chét tong hop 1

1-(4-(((2’,4’-diflo-[1,1°-biphenyl]-4-yl)sulfonyl)metyl)piperidin- 1 -yl)etan-1-on
(NASMP-01)

BS sung 1-[4-({2’,4’-diflo-[1,1’-biphenyl]-4-yl}sulfanyl)piperidin-1-yl]etanon,
hop chat trung gian 51 (33,5g, 0,093 mol) va DCM (400mL) vao binh cé g& dung tich 1L
trong diéu kién khi N,. HOn hop phan tng dugc 1am ngudi dén 0°C va m-CPBA (77%)
(45,7g, 0,278 mol) dugc bd sung vao timg phan & nhiét d6 0-5°C trong 45 phut. Sau do,
hén hop phan tmg dwgc gia nhiét dén nhiét 46 phong va khudy trong 1 gid. HPLC cho
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thdy khéng con lai nguyén liéu. Hdn hop phan tmg duoc loc, va phan chét 16ng dugc dura
tr& lai binh. Phin chét léng sau d6 dugc 1am mat dén nhiét @6 0°C va dimg phan tmg
bing natri bicacbonat bdo hoa (340mL). Cac 16p duge phan tach, va cac chat hitu co rira
bang natri thiosulfat bio hoa (340mL). Cac chit hitu co sau d6 dugc phéan tach va rira
bing natri bicacbonat (340mL x 2 + 170mL) va natri thiosulfat (340mL x 2 + 170mL).
HPLC cho thiy khong con lai m-CPBA/axit clobenzoic. Cac chét hiru co sau d6 dugc
phén tach, 1am kho trén magie sulfat va cd trong chan khong. Qua trinh nay tao ra (hop
chét téng hop 1) (31,0g, 84%) c6 d6 tinh khiét 95,8% theo HPLC va >95% theo NMR.

S6 liéu phan tich:

'"H NMR (400 MHz, DMSO-ds) 8 (ppm): 8,02 (d, J= 8,0 Hz, 2H), 7,82 (d, J = 8,0
Hz, 2H), 7,69 (td, J = 8,0, 12,0 Hz, 1H), 7,48 - 7,40 (m, 1H), 7,29 - 7,21 (m, 1H), 4,28 -
4.20 (m, 1H), 3,78 - 3,70 (m, 1H), 3,40-3,35 (m, 2H), 3,06 - 2,96 (m, 1H), 2,57 (td, J =
4,0, 12,0 Hz, 1H), 2,15 - 2,03 (m, 1H), 1,95 (s, 3H), 1,88 - 1,74 (m, 2H), 1,26 (ddd, J =
4.0, 12,0 Hz, 1H), 1,13 (ddd, J= 4,0, 12,0 Hz, 1H).

Nghién ctru sinh hoc
Nghién ctru sinh hoc 1
Thir nghi€ém san xuét ATP ctia bach ciu don nhan

Hiéu luc in vitro clia cac hop chét thir nghiém duoc xac dinh bang cach 1 vdi té
bao bach cau don nhan Thpl cla ngudi va sau d6 xac dinh mitc Adenosin TriPhosphat

(ATP: Adenosine TriPhosphate) bang cach st dung luciferaza dom dom.

ATP c6 trong tit ca cac t& bao hoat dong trao ddi chat. Khi té bao mit tinh toan
ven, kha nang tdng hop ATP cua chung s& bi mit nhanh chéng. Do do, ndng do ATP bi
giam khi t& blo trai qua qua trinh hoai tir hoic chét theo chwong trinh (apoptosis) va ndng
dd cia no6 thuong dugc st dung nhu mot dAu hiéu danh du kha nang tdn tai cua té bao
hodc su tdng sinh té bao. Xem, vi du, Kang va cong su, 2015; Jiang va cong su, 2013.
Mitic ATP c6 thé duoc theo dbi bang cach sir dung mot hé théng dua trén luciferaza cla
dom dom (Photinus pyralis) (xem, vi du, Auld va cong sy, 2009) bang cach sir dung cac
kit ¢é ban trén thi truong. Mot hé théng dugce goi 1a ATPlite ™ da dugc su dung dé do
Iuong tic dong cia cac hop chét thir nghiém ddi véi kha nang ton tai clia té bao in vitro.

Hé théng xét nghiém mét budce nay 1a mot hé thdng gidm sat adenosin triphosphat (ATP)
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dwa trén viéc tao ra 4nh sang do phan Gmg cia ATP tir cac té bio c6 thém luciferaza va D-

luciferin, nhw dugc minh hoa trong so @b phan g dudi day:

Mg2+
Luciferin + ATP + 02 - O}Qfluufer]n + AMP + o ‘.
Luciferaza Pyrophosphat + CO2 + anh sang

* Anh séng phat ra ty 18 v6i ndng d6 ATP.

Té bao Thpl dugc bd sung vio dia véi lugng 112500 té bao mdi giéng trong 125ul
RPMI 1640 (khdng c6 glucoza) véi 1% FBS trong dia 96 giéng. Cac hop chat thir nghiém
duoc chuln bi dudi dang dung dich chira 100 mM trong DMSO. Céc dung dich gbc nay
duoc pha loing trong DMSO va sau d6 dugc pha lodng 1000 lan trong moi trudng nudi
chy (RPMI) trude khi duge bd sung truc tiép vao cac giéng dé tao ra ndéng do hop chat
cudi cing mong mudn. Sau 24 gid 1t & 37°C/5% CO,, ATPLite™ (Perkin Elmer) duoc bd
sung vao mbi giéng (1: 10 thé tich/thé tich, 10ul). Sau do, tAm nay dugc G & nhiét do
phong trong 5 phut va anh sang phat ra dugc dinh lugng trén Viewlux véi thoi gian do
bang 0,3 gidy va do phan giai 4x4.

* Két qua trung binh cho mdi hop chit thir nghiém dugc biéu thi bang phan trim
(%) clia gié tri dbi chimg trung binh phan 4nh kha nang sdng sét cia té bao. Cac gid tri
trung binh trén cac ndng d6 duoc thir nghiém sau d6 dugc vé biéu dd va ICs, duoc tinh
toan bang cach khép dir liéu v6i phuong trinh ICs, 4 tham s6 bang phan mém ctia Grafit
(Erithacus Software). Mbi thir nghiém dugc 13p lai hai 1an va dir lidu dugce trinh bay dudi
dang ICs, trung binh tir c4 hai thir nghiém.

Két qua dugc tom tit trong bang sau.

Bang 1: Thir nghiém ATP don bao Thpl

Hop chit 1Cso (uM) P
HMC-C-01-A 0,63
ABD899 0,2
ABD900 1,1
NASMP-01 1,0
NASMP-02 7.9
NASMP-03 3,0
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Hop chit ICso (uM)
NASMP-04 1,7
NASMP-05 1,1
NASMP-06 0,9
NASMP-07 0,8
NASMP-08 3,8
NASMP-09 1,4
NASMP-10 3,5
NASMP-11 1,6
NASMP-12 0,1
NASMP-13 1,7
NASMP-14 1,4
NASMP-15 0,6
NASMP-16 1,5
NASMP-17 46
NASMP-18 28,59
NASMP-19 2,8
NASMP-20 18,1 @
NASMP-21 6,1

M Thu duge bing cach st dung dai ndng d6 9 diém tir 10uM dén 10 nM v&in =2
lan lip lai trén mdi né)ng d6. Dir liéu 1a gia tri trung binh tir 2 thir nghiém doc lap.

@ Thu duoc bang cach st dung dai ndng d6 8 diém tir 100uM dén 100 nM vé6i n =
2 14n lap lai trén mdi ndng d6. Dir liéu 13 gi4 tri trung binh tir 2 thit nghiém doc 14p.

D liéu ndy chimg minh ring nhidu hop chit NASMP dugc md ta trong ban mo ta
ndy va dic biét 1a cac hop chdt NASMP 01, NASMP 07, NASMP 12 va NASMP 15 cho
thdy hiéu luc tuyét voi trong xét nghiém ATP don cau Thpl, ciing nhu khong mat hiéu
T so v6i tai liéu tham khao Cac hop chat.

Nghién ctru sinh hoc 2

Nghién ctru té bao gan & nguoi

Do 6n dinh chuyén héa cua cac hgp chét thi nghiém dugce do béng cach xac dinh
tbc d6 bién mét cua hop chit khi duge U v6i su hién dién cta té bao gan ngudi, mot
ngudn chinh cia cic enzym quan trong nhit (cytochrom P450s) tham gia vao qué trinh
chuyén hoa thubc. Nghién ctru d6 6n dinh ctia thudc khi c6 t& bao gan nguyén phat dugc
chip nhan nhu mot md hinh c6 gia tri cho phép dur doan nhanh vé d6 én dinh cta thubc in

Vivo.
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Té bao gan ciia ngudi dugc 1dy tir ngudn thurong mai va kha ning sdng dugc danh
gi4 bing cach sit dung dung dich xanh trypan truéc khi st dung. Cac hop chét thir
nghiém (ndng d6 cubi cing 1pM, 0,1% DMSO, 0,9% axetonitril) hoic chit danh déu
(diclofenac hodc diltiazem, ndng do thir nghiém cubi cing 1uM, 0,1% DMSO, 0,9%
acetonitril) dwoc 1 v6i té bao gan gop lai trong khoang thai gian 60 phit va cic mau dugc
loai bd & tbi da 6 thoi didm va LC MS/MS phén tich su hién dién/lugng hop chét thir
nghiém.

M&i hop chét duoc u trong 0, 5, 15, 30, 45 hodc 60 phit. Cac phén tng dugc dirng
lai bang cach thém metanol ¢ chira chit chuin n6i (1uM Tolbutamit) vio cac thoi diém
thich hop, tron va dat & -20°C trong 1 gid dé dap tit va cho phép protein két tia. Tat ca
cac mau duge ly tim (2500 xg, 20 phit, 4°C). Cac phan phan udc duge phan tich bing

LC MS/MS. Céc phan tmg dugc thuc hién lip lai hai 1an & 37°C.

Dir lidu d3 duoc xir Iy va két qua duge v& bidu do duéi dang In (ndng d6) so vdi
thoi gian. Hing sb tdc d6 thanh thai (46 déc ctia duomg hdi quy, k) duge tinh theo cong

thirc sau, trong d6 C(t) 12 néng do tai thoi diém ¢ va C(0) 1a ndng d6 ban dau:

in C(0) - In C(¥)

t
Thoi gian ban thai (¢;,) dugc tinh theo cong thirc sau:

In2

tir
k

Do thanh thai ndi tai (Cl,;) dugc tinh theo cong thic sau, trong d6 [cell] 1a ndng
d6 té bao gan trong thir nghiém:

Cl, =

int

[cell]

Dir liéu dugc tom tit trong bang sau.
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Bang 2: D6 6n dinh té bao gan ngudi

A tipn udi Climn uoi
Hop chat o) | (uL/phitiriou 5 bao)
HMC-C-01-A | 154 76

ABDS99 149 9

ABD900 220 63
NASMP-01 | > 460,0 230
NASMP02 | > 460,0 <30
NASMP-03 | > 4600 <30
NASMP-05 NC NC
NASMP-06 | > 60,0 NC
NASMP-07 | > 60,0 11
NASMP-09 | >412.5 <34
NASMP-11 | > 60,0 33
NASMP-12 NC NC
NASMP-14 | 582 282
NASMP-15 | > 60,0 NC
NASMP-16 | > 600 NC
NASMP-18 | 3522 38
NASMP-19 | 114.9 117
NASMP-20 | > 4600 230
NASMP-21 | 1042 134

(NC = Khodng dugc tinh toan do do 4n dinh cao)

Dir liéu chtng minh rang nhiéu hop chit NASMP dugc md ta trong ban md ta nay
cho théy d6 4n dinh trao dbi chét cao hon so véi céc hop chit tham chiéu, v6i NASMP
01, NASMP 02, NASMP 03, NASMP 05, NASMP 06, NASMP 09, NASMP 12,
" NASMP 15, NASMP 16, NASMP 18 va NASMP 20 cho thiy d6 &n dinh dic biét tét.

Nghién ctru sinh hoc 3

D0 hoa tan trong nuédce

D0 hoa tan trong nude duge do béng cach can b%mg cac hop chit véi dich rudt md
phong & trang thai nhin in (FaSSIF) va do quang phé dinh lugng.

FaSSIF d3 duoc chudn bi nhu mb ta sau day:

Chuén bi FaSSIF tréng: 0,21 g vién natri hydroxit (NaOH), 1,97 g dihydro natri
phosphat (NaH,PO,2H,0) va 3,09 g natri clorua (NaCl) dugc hoa tan trong 400mL nudc
d3 khtr ion. Do pH dugc didu chinh dén 6,5 bang cach st dung axit clohydric 1M va thém

nu6e khir ion dén thé tich cubi cing 13 500mL.
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Chuén bi FaSSIF: 0,056 g Bot SIF (chtra natri taurocholat va lecithin) (Phares AG)
duge hoa tan trong 25mL FaSSIF tréng va khudy cho dén khi bot durge hoa tan hoan toan.
Dung dich dugc dé trong 2 gio, trong d6 n6 trd nén tring duc; dung dich nay di dugc sir

dung trong vong 24 git. Thanh phan dung dich cudi cing dugc dic trung nhu sau:
Natri taurocholat: 3 mM
Lexithin: 0,75 mM
Do osmol: 270 £ 10 mOsmol
pH: 6,5

D0 hoa tan trong nudc dugc xac dinh béng cach cho mot néng d6 d3 biét cia hop
chét thr nghiém (hoa tan trong DMSO) vao FaSSIF, sau d6 1 trong 16 gior. Mat d6 quang
hoc duge do & cubi thoi ky 0 ddi véi céc hop chét thir nghiém va mu dbi chimg dugc sir
dung dé xac dinh do hoa tan. Tém lai, hai mau dugc chuén bi cho mbi 1an x4c dinh: mot
mau ddi ching bao gém dung dich gbc cia hop chat thir nghiém trong DMSO duge pha
loding trong dung dich hé théng (dung dich dém hép thu thip, khong chira phosphat) va
propanol; va mot mau thir (duoc chudn bi trong ba 14n) bao gdm 0,5mL FaSSIF dugc bo
sung thém hop chét thir nghiém & 0,2 mM. Mdi mdu dugc @ & nhiét do phong trong 16
gidy v6i lic lién tuc & toe d6 250 vong/phit. Vao cudi giai doan 1, 0,3 ml mdi miu dugce
loc qua tAm loc pION (PION, Woburn MA), pha loang 1:1 véi propanol va quét bang
phép do quang phd UV & Apax (190-400 nM) bing Spectra Max Plus - Phién ban 2.1000
(Thiét bi phén tir, Sunnyvale, CA), v6i phin mém xéac dinh dd hoa tanuSOL Explorer
(pION, Woburn, MA). D9 hoa tan FaSSIF dugc tinh theo cong thic sau:

150 1 [ OD mau
N 5 * Cr* trong lwong phan ty

D6 hoa fan Mg { 75 | | D tham chién
FaSSIF =

mL 105

trong do:
“OD” 1a mat d6 quang hoc;

“Cr” 12 ndng d6 cta chat chudn (33,4uM); va
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“Khbi hrgng phan ti” dbi v6i hop chat thir nghiém (vi du: 381,44 cho ABD735).
Dir liéu dugc tom tit trong bang sau.

Béang 3: D6 hoa tan FaSSIF

Hop chét D6 hoa tan D6 hoa tan
® (mg/mL)® | (mg/mL)®
HMC-C-01-A 0,06 ©
ABD899 0,06 @ 0,13
ABD900 0,12
NASMP-01 0,075
NASMP-02 0,032
NASMP-03 0,042
NASMP-05 0,062
NASMP-06 0,083
NASMP-07 0,089
NASMP-09 0,028
NASMP-12 0,068
NASMP-15 0,073
NASMP-17 0,077
NASMP-18 0,039
NASMP-19 0,027
NASMP-20 0,037
NASMP-21 0,071

@ Hai 140 1ap lai dugc thuc hién cho mdi nghién ctru & pH 6,5.

@ Hai 14n 13p lai duoc thuc hién cho mdi nghién ciu & pH 6,8.

©®) Ba 14n lap lai duoc chay cho cac hop chdt HMC-C-01-A va ABD899.

Dit liéu nay ching minh rang cac hop chdt NASMP dugc md ta ban mo ta nay cho
thiy kha ning hoa tan twong duong V61 cac hop chét tham chiéu véi cac hop chét
NASMP 05, NASMP 06, NASMP 07, NASMP 12, NASMP 15, NASMP 17 va NASMP
21 cho thiy kha ning hoa tan dac biét tot.

Nghién ctru sinh hoc 4

Nhén dang hop chét chuyén héa

Sir hinh thanh céc hop chit chuyén héa & ngudi, chudt va ché dugc danh gia dé
x4c dinh xu hudng cua cac hop chit dé tao thanh hop chat chuyén héa biaryl.

Céc hop chét sulfonamit lién quan (vi du, hop chét tham chiéu HMC-C-01-A) tao
ra hop chat chuyén héa biaryl sulphonamit (MET-001) bén va c6 thdi gian ban thai dai.
Ngoai ra, hop chat chuyén héa hoat déng nhu mot chét cam g qua trinh trao ddi chét &
chudt, ¢ thé 1am phirc tap viée danh gia doc tinh & loai ggm nham. Do d6, xu mréng hinh
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thanh hop chét chuyén héa biaryl cang thap, thi hop chit nay cang phu hop dé phat trién
cho con nguoi.

Béng 4: Hop chit tham chiéu HMC-C-01-A va hop chit chuyén héa biaryl
sulfonamit (MET-001)

HMC-C-01-A "lcl) £t
o~ O,
0 OH
‘ 0O
MET-001 Clg—N H,
i

Bang 5: Hop chat NASMP-01, hgp chat chuyén héa biaryl thtr nghiém (ME

002), v din xuit biaryl sulphonamit MET-002 (CMPD-003) (MET-002 va& CMPD-003

khong dugc du doan va khong dugc phat hién)

F
0
' H2 ' _{:He,
F

)
MET-002 . QQ_OH

8

0
CMPD-003 . O O 1 Nm,

[l

o)

Céc nghién ctru in vitro v€ chuyén hda cua thuoc thuong duoc thuc hién bang cach

=n=0

O

st dung cac ché phidm gan nhu gan truyén dich c6 lap, cét gan, d6ng nhit gan, t& bao gan
dugc bao quan lanh dugc phan tach, phan doan gan dudi té bao (S9, cytosol, va
microsome), hodc cic enzym chuyén héa ti t6 hop bi biéu hién quéa mirc trén hé théng té
bao khong biéu hién, dic biét 14 cac enzym CYP. Té bao gan dugc bao quan lanh chira tit
c4 cac enzym va dong yéu t6 can thiét cho qua trinh chuyén héa thudc & pha I va pha II,
1am cho ching tré thanh mot mo hinh in vitro tuyét voi ¢ danh gia sy 6n dinh chuyén

héa thube va dinh dang hop chat chuyén hoa.
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Té bio gan ciia ngudi, chudt (Sprague Dawley) va ché (Beagle) dugc bao quan
lanh dugc hoi sinh tir nito long va bd sung vao dia & mat do hat 2 x 10° t& bao/mL (kha
ning sbng> 95%). Sau khi 0 15 phuat & 37°C, miu dugc iy ra dé danh gia thdi gian
khéng (0) phut. Sau d6, hop chét thir nghiém duoc bd sung vao & ndng d cubi ciing bing
10puM va phan trng bét dau bing cach thém 250ul Krebs Henseleit Buffer (KHB, pH 7,4).
Cac miu duoc 1 trong 5, 15, 30 va 60 phit & 37°C/5% COs.

T4t ca cac mau duoc xi Iy dé phén tich bing cach két tia protein bang cach sir
dung 500p axetonitril 1am lanh bing d4 va phan tich bing phuong phap LC-MS/MS phu
hop vé1 muc dich.

Khi hoan thanh nghién ctru, két qua dugc thé hién khi phét hién hop chat chuyén
héa biaryl & thoi diém cudi cing.

Béng sau day cho thdy su hién dién hodic khong c6 ciia hop chét chuyén héa biaryl
trong qua trinh @ t& bao gan so cip dbi véi hop chat tham chiéu HMC C 01 A va NASMP
01.

Bang 6: Phat hién hop chit chuyén héa biaryl

Hop chat Hop chit chuyén héa biaryl dugc phét hién?
HMC-C-01-A C6 (MET-001)
NASMP-01 Khoéng

Dit liéu nay ching minh rang cac hop chit NASMP dugce mé ta ban mé ta nay cho
thdy mirc do phd hop cao hon rit nhidu dé phat trién cho muc dich sir dung cta con

ngudi, so véi Hop chét tham chiéu (HMC-C-01-A).

Trong khi hop chét tham chiéu HMC-C-01-A d4 tao ra hop chét chuyén héa biaryl
sulphonamit (MET-001) véi sé Iwong 16n, thi hop chit NASMP-01 khong tao ra hop chét
chuyén héa biaryl sulphonamit, CMPD-03 hoic hop chit chuyén héa axit biaryl
sulphonic, MET-002.

Nghién ctru sinh hoc 5

Thir nghi€ém kénh ion hERG

Su trc ché kénh ion Ether-a-go-go-Related Gene (hERG) ctia con ngudi 1am trung
gian cho dong IKr tAi phan cuc trong dién thé hoat déng ciia tim, do d6 chi ra rang né gop
phén vao hoat dong dién didu phdi nhip dap cia tim. Khi kha ning din dong dién qua

mang t€ bao cia hERG bi trc ché hodc bi ton hai, n6 c6 thé dan dén mét roi loan c6 kha
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ning gay t vong dugc goi 12 hoi ching QT dai. Méi lién quan gitta hERG va hoi chiing
QT dai da lam cho viéc trc ché hERG trd thanh mdt muc tiéu chéng quan trong can phai
tranh trong qua trinh phat trién thube.

Hoat dong cua cac hop chit chdng lai kénh ion hERG di dugc kiém tra bang cach
st dung mdt thir nghiém lién két trong cac t& bao Than phdi ngudi dugc chuyén nap 6n
dinh (hERG HEK293). Té bao hERG HEK293 dugc nudi cy trong moi truong MEM
(Invitrogen) + 10% FBS, glutamin va cac axit amin khong thiét yéu ¢ 37°C. Dé chuin bi
mang, cac t& bao dugc ddng nhét trén da, ly tim & 650 x g trong 10 phat & + 4°C, va dich
nbi phia trén két qua duoc ly tim & 48000 x g trong 10 phit & + 4°C. Vién dugc tai tao
hdn dich trong dung dich dém Tris-HCl 50 mM duoc 1am lanh béng da, 5 mM KCI (pH

8,5) va bao quan doéng lanh trong cic khoang thoi gian cho dén khi sir dung.

Dbi véi cac thi nghiém lién Két, mang dugc rd dong, dugc tai tao hdn dich trong
dung dich dém thir nghiém (10 mM HEPES pH 7,4, 0,1% BSA, 5 mM kali clorua, 0,8
mM magie clorua, 130 mM natri clorua, 1 mM natri-EGTA, 10 mM glucoza) va u véi
astemizol H (1,5 nM), va c6 hodc khong cé hop chat thir nghiém & 25°C trong 60 phut.
Sur lién két dugc xac dinh sau khi loc mang va ria trong dém Tris HCI béng cach dém

astemizole *H.

Mirc d6 lién két ciia cac hop chit véi kénh ion hERG (%) thu duge bang cach do
d6 lién két ciia astemizole *H va sy dich chuyén ctia né bang hop chat thir nghiém. Gia tri
0% cho biét khong c6 lién két va gia tri 100% cho biét s dich chuyén hoan toan cta phébi
tir dugc danh ddu phéng xa.

Két qua dugc tom tit trong bang sau.

Bang 7: S6 liéu thir nghiém kénh ion hRERG

Hop chét % irc ché & 30uM
HMC-C-01-A 18
NASMP-01 14
NASMP-02 30
NASMP-03 20
NASMP-05 23
NASMP-06 35
NASMP-07 79
NASMP-09 7
NASMP-12 35
NASMP-15 45
NASMP-17 14
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NASMP-18 14

NASMP-19 21

NASMP-20 39

NASMP-21 1
D Pyge thir nghiém & 25uM.

Dit lidu ndy chtrng minh ring cc hop chit NASMP duge mo ta trong ban mo ta
nay co6 cac déc tinh an toan tim mach can thiét cho mdt loai thubc hoat dong béng dudng
uéng va co céc loi thé an toan so vé6i cac Hop chét tham chiéu, chéng han nhu HMC-C-
01-A, véi NASMP-01, NASMP-09, NASMP-17, NASMP-18 vi NASMP-21 cho thiy

mdt profin ddc biét tich cuc.
Nghién ctru sinh hgc 6
Thir nghiém Gc ché Cytochrome P450 & ngudi

Su tic ché cac enzym cytochrom P450 (CYP450) 12 mot trong nhitng 1y do chinh
g4y ra twong tac thudc trong st dung 1am sang va c6 thé 1am phirc tap hodc ngimg sy phat

trién ctiia mot loai thudc mdi.

Kha ning cua cic hop chit thir nghiém dé wc ché nim trong sb6 cac enzym
cytochrom P450 ¢6 lién quan nhét duge do bang cach xic dinh hoat tinh cta cac enzym
cytochrom P450 trong cac ché phim cytochrom tai tb hop, dwgc goi 1a Bactosomes
(Cypex Ltd, Dundee, Scotland UK DD2 INH), véi sy hién dién cta a chét nén thim do
cu th8. Bactosomes 12 mot ngudn CYP450 tai t6 hop hidu qua va tiét kiém chi phi, ¢
hoat tinh dac hiéu cia enzym cao hon so véi céac ngu%)n khac, chellng han nhu microsome
gan. Néu mot hop chét trc ché hoat dong ctuia enzym, tbc d6 bién mat cia co chit mau do
s& giam. Cac isoform CYP450 sau ddy da duoc thir nghiém: CYP1A2, CYP2C9,
CYP2C19, CYP2D6 va CYP3A4. Nghién ctru vé khi ning tc ché CYP450 trong
Bactosomes dugc chp nhan nhu moét mé hinh c6 gi4 tri cho phép du doan nhanh céc

tuong tac thude-thudc tiém nang in vivo (xem, vi dy, Weaver va cong su, 2003).

Bactosomes duoc 1dy tir mot ngudn thuong mai (Cypex, Scotland, Vuong qudc
Anh). Cac hop chét thir nghiém duoc U v6i Bactosomes & 6 nong d6. Cac mau dugc 1
trong 10 phit, sau d6 phan tmg dimg lai va cac mau duge phan tich bang theo ddi nhidu
phén tmg LC-MS/MS Multiple Reaction Monitoring (MRM) dé tim sy hién dién/s6

lugng cia miu do co chat.
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Céc enzym CYP450 (protein cudi cung 75 pmol/mL dbi véi CYP1A2; 12,5
pmol/mL déi v6i CYP2C19; va 25 pmol/mL dbi véi CYP2C9, 2D6 va 3A4), dung dich
dém phosphat 0,1 M pH 7,4, miu do va hop chét thir nghiém (ndng d6 cubi cing 50,
15,8, 5, 1,58, 0,5 va 0,158uM; dugc pha lodng tir dung dich gbc 10 mM d c6 ndng dd
DMSO cubi cing bing 1%) dwoc i trude & 37°C trong 5 phut. Phan tng dugc bat dau
bang cach thém 20pul 10 mM NADPH vao dém phosphat. Thé tich ¢ cudi cting 13 200ul.
Céc chit Gc ché dbi chung sau diy duoc st dung cho mdi thir nghiém trc ché CYP450:
CYP1A2: a-naphthoflavone; CYP2C9: sulfaphenazole; CYP2CI9: tranylcypromine;
CYP2D6: quinidine; CYP3A4: ketoconazole.

M3i hop chit duoc o trong 10 phit & 37°C. Céc phan vng dugc dimg lai bing
céch thém metanol (ché phim cubi cung 1: 1, dung dich nuéc: metanol). Céc dia G duoc
lic, 1am lanh & 20°C trong 2 gid, va ly tim & 3500 vong/phut trong 15 phut & 4°C @& két
tia protein. Sau d6, dich ndi phia trén dugc chuyén vao céac lo dé phan tich bing

MS/MRM, véi cac didu kién duge trinh bay trong bang sau.

Bang 8: Piéu kién MS

HPLC: Waters Alliance 2790
MS/MS: Triple Quadrupole Quattro Ultima (Micromass, Manchester)
Phén mém: Analyst 1.5
Ché d6 ion hoa: ESI+ ,
Ché d6 quét: Gi4m st nhiéu phan mg Multiple reaction monitoring (MRM)
Cot: Devosil C30
Nhiét do cot (°C): 40
Pha A: 0,1% axit formic trong nudc
Pha B: 0,1% axit formic trong metanol
Gradient ‘ 97% A (0-0,3 phut), 5% A (0,55-1,55 phut), 97% A (1,6 phut)
Thoi gian dimg _ 2,5 phut
Thé tich tiém (pL): 30
Tbc @6 dong (mL/phit): 1,2

Gi4 tri ICso dugce xac dinh bang phép bién ddi tuyén tinh trong Microsoft Excel.
Dir liéu dugc t6m tit trong bang sau.

Béang 9: Uc ché CYP450 & ngudi

173



51875 174/200

Hop chat ICso (uM)

CYP1A2 | CYP2C9 | CYP2C19 | CYP2D6 | CYP3A4
ABD899 >25 3,9 7,3 45,3 21,6
HMC-C-01-A 25 21 >25 16,6 >25
HMC-C-08-A 27 6,7 30 19 29
HMC-C-09-A 23 34 >50 >50 33
HMC-C-10-B >16 2,4 8,5 >16 9,2
HMC-C-11-A 11 2,7 5,1 9,3 12
HMC-N-05-A 36 27 >50 >50 >50
NASMP-01 >50 >50 >50 >50 >50
NASMP-05 >50 >50 >50 >50 >50
NASMP-06 >50 42,7 >50 >50 >50
NASMP-07 >50 19,6 36,4 >50 >50
NASMP-09 >50 >50 17,8 >50 44,5
NASMP-12 >50 15,4 >50 45,4 >50
NASMP-15 >50 21,5 >50 >50 >50

Dir liéu nay chimg minh rang cac hop chat NASMP duge mo ta trong ban mo ta
nay cho thiy kha ning tuong tac thudc-thudc gidm so voi cac hgp chit tham chi€u, véi

c4c hop chit NASMP-01 va NASMP-05 cho thdy dic tinh dic biét tot.
Nghién ctru sinh hoc 7
Nghién ctru duge dong hoc cia loai gdm nhim

Su bn dinh hép thu va chuyén héa da dugc nghién ctru béng cach st dung mot thir

nghiém dugc ddng hoc in vivo.

Chudt Han Wistar duc, 196-329¢g, dugc dinh lugng véi cac hop chét thi nghiém
ding dudng ubng hodc duong tiém tinh mach (mirc lidu 0,25 mg/kg thé trong tiém tinh
mach hodic 1,25 mg/kg thé trong dudong ubng). Cac hop chét thir nghiém duogc bao ché
dudi dang 0,5% carboxymetylxenluloza (CMC)/0,1% Tween 80 dé ding qua duong
ubng, hoic trong 5% DMSO/10% solutol trong nudc mubi dé dung qua duong tinh mach.
P& v6i hop chdt HMC-C-01-A, duong udng dugc pha ché trong 2%
dimetylaxetamit/20% hydroxypropyl-B-xyclodextrin trong nuéc. Dong vat duge tiép can
mién phi thirc 3n trong sudt nghién ctru ngoai trir nhin an qua dém va cho dén 2 gio sau

khi uéng thudc vao ngay dung thude.

Céc miu mau duoc lay tir ddm roi qui dao sau tai cAc thoi diém sau va dit trong

cac vi dng chira dung dich K,EDTA 20%:

Liéu ubng: lidu truéc; 0,25, 0,5, 1, 2, 4, 6, 8, 12 va 24 gid sau lidu.
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Liéu lrong tiém tinh mach: lidu trude; 0,033, 0,1, 0,167, 0,25,0,5, 1,2, 4, 6, 8, 12
va 24 gidr sau lidu.
Céc miu mau dugc ly tim dé 14y huyét trong, dugc sir dung truc tiép trong mét

thung chira riéng va dong lanh & 20°C.

Pé phan tich, cic mau dugc rd déng & nhiét 46 phong va chudn bi bang cach két
tia protein v6i axetonitril duge bd sung chét chudn noi (500 ng/mL glipizide) theo ty 18
1: 4 v6i huyét trong. Nodng do cia hop chét thir nghiém trong cac miu huyét twong chudt
dugc x4c dinh bing céch sir dung LC-MS/MS, véi cac didu kién dugc trinh bay trong

bang sau.

Béng 10: Diéu kién LC-MS/MS

Hop chét Tham chiéu NASMP-01 NASMP-06, -12, -15
HPLC/UHPLC: Schimadzu Agilent Vanquish Flex Vanquish
MS/MS: API 4000 Q-Exactive TSQ Quantiva
Chedoionhda: | py ) hanh, ché d6 4m Duong tinh Duong tinh
Ché d6 quét: Giam st nhiéu phan tmg (MRM)

Waters, Xterra, MS-C18
(2) 5um 50 x 3,0 mm;

Discovery Grace Smart .
RP183p, 150 x 2,1, 3uM; Luna Omega Polar Phenomenex Luna

Cot Waters Symmetry Shelf C18, 50 x 2,1mm, Omej&gia 1,6pm, C18
C1875 x 4,6, 3.5uM; 1,6um. 100A, 50 x 2,1mm
Agilent Zorbax XDB, 150
x 4,6, SuM
Nhiét do cot (°C): 40 65 65
Pha A: Axetonitril + 0,1% axit | MilliQ nuéc +0,1% | MilliQ nude + 0,1%
) formic axit formic axit formic
Pha B: 0,1% axit formic Metanofl + Q,l% axit | Metanol + Q,l% axit
’ ormic formic
Tdc d6 dong
(mL/phiit): 0,8-1,2 0,8 0,8

Céc thong sb duge dong hoc cia cac hop chét thir nghiém dugc tinh toan bing
Phoenix WinNonlin phién ban 8.0 (Certara, CA) sir dung cac phuong phép tiéu chudn
khong ngan. Nong d6 dinh trong huyét twong (Cpa) va thoi gian ctia ndng do dinh trong
huyét trong (T ) 12 cac gié tri quan sat duge. Dién tich dudi dudng cong thoi gian nbng
d6 trong huyét trong (AUC) duge x4c dinh bing cach st dung quy tic hinh thang tuyén
tinh cho dén néng d6 cudi cung cé thé do duge (AUC,s) va sau do b.;ing cach ngoai suy
giai doan loai bé dau cudi dén v6 ciing (AUCy,). Chu ky bén thai ciia pha loai bd (t;,,)
duogc tinh b%mg 0,693 /k. Sinh kha dung du kién qua duong uéng (F) dugc tinh béng cach

chia AUC (0-24 gid) sau khi ubng cho AUC d4 diéu chinh (0 8 gi®) sau khi tiém tinh
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mach (tire 13, F = AUC (dudng udng) x Lidu (dudng tinh mach)/AUC (duong tinh mach)

x Lidu lrong (dudng udng)) va bao cdo dusi dang phin trim (%). *

Dir liéu dugc dong hoc dugc tém tit trong bang sau.

Béang 11: Dit liéu dugc dong hoc

Do sinh kha | AUC dudng tinh AUC duong T

Hop chit dung, F mach ubng L2

(%) (ng/mL/phtt) | (ng/mLphtt) | &)

ABDS899 50 2133 10740 @ 10,8
REF001 50 963 4766 @ 7.2
HMC-C-07-B D@ 100 24072 146299 © 9,7
HMC-C-07-B® 86 11627 - 39463 9,0
HMC-N-05-A ® 88 891 3937 0,8
NASMP-01-A 56 816 2299 6,6
NASMP-06-A 24 349 303 33
NASMP-12-A >69 581 3160 5.1
NASMP-15-A >62 282 1750 4,9

) Hop chét duoc dinh luong trong 5% DMS0/10% solutol trong nuéc mubi

dé cAp qua ca dudng udng va dudong tinh mach.

@ MAu duoc thu thap &: lidu trude, 0,08, 0,25, 0,5, 1,2, 4, 8,

23 va 24 gid sau khi dung thubc tiém tinh mach, va & liéu truée, 0,25,

0,5,1,2,4,6, 8,23 va 24 gi¢ sau khi uéng thude.

®) M&u dugc thu thap o: liéu trude, 0,03, 0,1, 0,167,

0,25,0,5, 1,2, 4, 6, 8 va 24 gi¢ sau khi tiém tinh mach.

@ Lidu 5 mg/kg ubng.

®) Lidu 10 mg/kg udng.

Céc dit liéu nay chirng minh ring cic hop chit NASMP dugc mé ta ban mé ta nay

¢6 céc dac tinh duge dong hoc dudng udng tuyét voi co the so sdnh véi cac déc tinh dugce

ddng hoc ctia cac hop chét dbi ching. Piéu nay cho thdy rang cac hop chit nay c6 kha

nang thich hop d str dung 1am thudc udng. *

Nghién ctru sinh hoc 8

Bénh viém khép do colagen & chudt
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Chudt DBA/1j duc tir bay dén tdm tun tubi dugc sir dung cho tit ca cac quy trinh.
Céc chudt duge nudi theo nhém 10 con, va duy tri ¢ nhiét 4o 21°C + 2°C theo chu ky
sang/tdi 12 gidy v6i thirc dn va nude ubng. Thudc bd trg hoan chinh cia Freund (CFA)
duoc didu ché bing cich nhil hoa colagen loai I ciia bd & 4 mg/m v6i hdn dich 4 mg/mL
ctia Mycobacterium tuberculosis H37Ra trong Thudc bd trg ciia Freund khéng hoan
chinh (IFA) (O,SSmL dAu parafin va 0,15mL mannid monooleat) theo Ty 18 1:1 (thé tich/
thé tich). Tt ca cac chudt déu duoc tiém dudi da véi 200pug colagen loai I bd trong
CFA. 21 ngay sau, tit ca cac chudt déu duge tiém dudi da 100pg colagen loai IT clia bo
trong IFA. Cac chudt bat diu phat trién cac ddu hiéu va triéu ching ctia bénh viém khép
sau khi tiém ching “tdng cuong”.

Pé danh gia vi md vé bénh viém khép, cc ddu hiéu sau ddy duge theo ddi & mdi
chan ctia mdi chudt ba 1an mdi tudn va tdng hop dé tao ra chi sb khép (AI) (Al téi da cho

mot con vat béng 16):
0 = khéng c6 tac dong rd rang cia bénh viém khop.
1 = phu va/hodc ban dé c6 1 chi.
2 = phu va/hodc ban do c6 2 chi.
3= phﬁ va/hodc ban d6 trén 2 chi.
4 = viém khép nidng cia toan bg ban chan va cac chi.

Dong vat dwoc sip xép vao cac nhém didu tri véi chi s6 khép trung binh 13 2,5 va
sau d6 dugc ding lidu mot 14n mdi ngdy trong 14 ngay vé6i hop chét: bing duong miéng
cho cac hop chét thir nghiém, hoic bing cach tiém dudi da véi lidu 10 mg/kg dbi véi dbi

chtng duong tinh, etanercept. Sau khi hoan thanh thi nghiém, cac chuft da duge giét.

Dit liéu dugc phan tich bang cach tao ra chi sb khép trung binh trén mdi nhém
didu tri. Chi s khop trung binh sau d6 dwoc so sanh véi chi sé khép cla dong vat dbi
chimg (khong duoc didu tri) theo cong thirc sau ddy dé tao ra ty 1é phan tram ¢ ché bénh
tt.
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chl 55 khép trung binh: d6ng vat w1

%o wc che benh - qpp - ~ % 100
chi s khép trung binh: déng vit khéng xir
by
Dir liéu dugc tom tit trong bang sau.

Bang 12: Uc ché viém khép

£ Liéu luong hop chat | % e ché

Hop chat (mgkgngay) | bénh ti
ABD899 10 77
HMC-C-01-A 10 40
HMC-N-01-A 10 45
HMC-C-01-B 10 26
HMC-N-01-B 10—1 (*) 38
CHMSA-01-A 10 63
CHMSA-03-A 10 62
NASMP-01-A 10 64

Céc dit liéu nay chi ra rang cic hop chit NASMP dugc m6 ti trong ban mo ti ndy
cho thdy hoat tinh in vivo qua dudng miéng tuyét voi trong viéc phong ngira sy tién trién
cua bénh viém khop ning, da hinh thanh.

Tai liéu tham khao

Mot sb 4n phdm duoc trich dén & day dé mé ta va boc 16 dady du hon vé sang ché
va tinh trang k¥ thudt ma sang ché de cap dén. Céc trich din diy du cho cac 4n phdm nay
duoc cung cip dudi ddy. Mbi 4n phdm trong s nay duge dua vao ddy bang cich vién
din toan bo sang ché, & mic do tuong tu nhu thé mbi an phém riéng 1& dugc chi ra cu thé

va riéng 1¢é d¢ dugc dua vao bang cach vién dan.
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YEU CAUBAO HQ

1. Hop chit c6 cong thirc:

R

Y

hodc mubi hoic solvat dugc dung cia no;

trong do:

-X= ddc 14p 1a -CH= hoic -N=;

“m” doc lap bang 0, 1, 2, hoic 3;

mdi -R* doc l4p 12 -F, -Cl, -R*C, -R*", hodc -CN;

-RA€ doc 1ap 1a C;_zalkyl mach théng hodc mach nhanh no;
-RAF dbe 1ap 1a C; ;floalkyl mach théng hodc mach nhanh no;
“n” doc lap bang 0, 1, hodc 2;

mdi -RB doc 14p 14 -F, -CL, -R®C, -R®*, hoic -CN;

-RBC doe 1ap 1a C,_jalkyl mach théng hodc mach nhanh no;
-R®F doc 1ap 12 C, 5floalkyl mach thing hoic mach nhanh no;
-R! doc lap 13 -H hozc -R';

R doc 1ap 1a -F, -R', hoac -R'F;

-R'¢ doc 1ap 1a Cy_salkyl mach théng hodc mach nhanh no;
R d@rc 1ap 1a Cy_sfloalkyl mach théng hodc mach nhanh no;
-R? doc 1ap 1a -H hoidc -R™;

-R** doc 1ap 1a -F, -R*®, hoac -R™;

-R*C doc lap 1a Cy_salkyl mach thfmg hoac mach nhanh no;

R*F doc 1ap 1a C, ;floalkyl mach théng hodc mach nhanh no;
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hosc -R' va -R%, cling v6i nguyén tir cacbon ma chiing gin vdo, tao thanh

Cs.xycloalkyl no;
-R? d6c 1ap 14 -H hoic -R*
-R3* doc 1ap 12 -R*® hoac -R”;
-R3C doe 1ap 1a C;;alkyl mach théng hoédc mach nhanh no;
R doc lép 1a C1;3ﬂ0all(y1 mach théng hodc mach nhanh no;
-R* déc 1ap 12 -R*C, -R*C, hoic -NR™HR™™);
-R*€ doc 1ap 13 C;.galkyl mach thing hodc mach nhénh no;
-R*““ doc 18p 12 C3 exycloalkyl no;
RN doc 1ap 1a -H hoac -R™MC;

RANIC doc 14p 1a C,_4alkyl mach théng hodc mach nhanh no;

4N2 4N2C, 4
-R -R™;

doc lap 1a -H hoac va
R™C doc 1ap 1a C;_4alkyl mach théng hodc mach nhanh no;

hozc -NR™)R™) doc 1ap 13 azetidinyl, pyrolidinyl, piperidinyl, piperazinyl,
hodc morpholinyl, va tuy y dugc thé béng mdt hodc nhiéu nhém Cisalkyl mach
thing hoac mach nhanh no.

2. Hop chét theo diém 1, trong d6 -X= 13 -CH=.
3. Hop chét theo diém 1, trong d6 -X=1a -N=.
4. Hop chét theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 “m” doc 1ap bang 0,
1, hodc 2.
5. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 3, trong d6 “m” bang 1 hoic 2.
6. Hop chit theo diém bét k¥ trong s6 cac didm tir 1 dén 5, trong d6 mdi -R*, néu cé mit,
doc lap 1a -F, -Cl, hodc -CN.
7. Hop chét theo diém bét ky trong s6 cac didm tir 1 dén 5, trong d6 mdi -R*, néu cé mit,
1a -F.
8. Hop chét theo diém bét ky trong s cac diém tir 1 dén 5, trong d6 mdi -R*, néu cé mit,
1a -CL
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9. Hop chét theo diém bét ky trong s6 céc diém tir 1 dén 8, trong d6 mdi -RA, néu cé

mdt, 1a -CH;.

10. Hop chét theo diém bat ki trong s cac diém tir 1 dén 9, trong d6 mdi -R**, néu c6
mat, 13 -CFs.

11. Hop chét theo diém bét ky trong s cac diém tir 1 dén 10, trong d6 “n” ddc lap bang 1

hodc 2.
12. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 10, trong d6 “n” bang 0.

13. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 12, trong d6 mdi -R®, néu c6
mat, doc lap 1a -F, -Cl, hodc -CN.

A « R Ry A r « R ~ A r X B A r
14. Hop chat theo diém bat ky trong so céac diem tir 1 dén 12, trong d6 moi -R”, néu cd

mit, 1a -F.

15. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 12, trong d6 mbi -R®, néu c6
mat, 12 -CL.

16. Hop chit theo diém bt ky trong sb cac diém tr 1 dén 15, trong d6 mdi -R™C, néu co
mat, 1a -CHs.

17. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 16, trong d6 mdi -R®, néu c6
mat, 13 -CFs.

Rm

\

18. Hop chét theo diém 1, trong d6 nhém X doc 1ap dugce chon tu:

R R
RA < > % @__‘ RA < S g
A2
R
R RA2 RA
R
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RA2 M
A3 -
R
2 2 § < 2 § N\ 7/
A A A
RAT A
A3 - — A3 -
/ / /
\ N \ N \ N

trong d6 mbi -R*!, -R*? -R* -R*, va -R* doc 1ap nhu duoce xac dinh dbi véi -

RA

(fTA)m

oS

19. Hop chit theo diém 1, trong 46 nhém X doc 1ap dugc chon tir:

RA RA2 RA2 R
A3 A3 - A3
R R R
A2 A2 A1
R R R
RM
—% A3 -
i RN\ 7
RA4 RA:, RAS N

trong d6 moi RAL RAZ R™ RM va -R™ doc 14p nhu dugce xéc dinh dbi véi -

RA
®m

, , S
20. Hop chit theo diém 1, trong d6 nhém

RA1 RA1 RA1
@—’ O
\_/ W

5

doc 1ap dugce chon tir:

L Rs 1 \ N f g Lo e
trong d6 moi -RA , -RA? ,va -R* doc 1ap nhu duge x4c dinh doi vl RA,
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A
(R m RA1
21. Hop chat theo diém 1, trong d6 nhém X 1a , trong d6 mdi -

R va -R* doc 1ap nhu duoc xéc dinh d6i véi -R™.
22. Hop chit theo diém bt ky trong s céc diém 1 va 18 dén 21, trong d6

®)n

nhom doc 1ap dugce chon tir:

O KO HDH O

trong d6 mdi -R®' va -R®* doc 14p nhu duge xac dinh db6i véi -R®.
23 Hop chét theo diém bat ky trong s6 cac diém 1 va 18 dén 21, trong d6 nhém

R

ddc 1ap dugc chon tu:

O O O

trong d6 mdi -R®' va -R®? doc 1ap nhu dugc xé4c dinh dbi voi -R®.
24. Hop chét theo diém bat k¥ trong sb cac diém 1 va 18 dén 21, trong d6 nhom
R

la
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25. Hop chét theo diém bit ky trong sd cac diém 1 va 18 dén 21, trong d6 nhém

R,

>

doc 1ap dugc chon tur:

trong d6 mdi -R®! va -R®? doc 1ap nhur dwoc xac dinh ddi véi -R®.
26. Hop chét theo diém bét ki trong sb cac diém tir 1 d&én 25, trong d6 R'1a-R™.
27. Hop chét theo diém bt ki trong sb cac diém tir 1 dén 25, trong d6 -R' 13 -H.

28. Hop chét theo diém bét k¥ trong sb cac diém tir 1 dén 27, trong d6 -R', néu c6 mit,
doc lap 13 -F, -R'€ hoac -R'F.

29. Hop chét theo diém bat ki trong sb cac diém tir 1 dén 27, trong d6 R néu c6 mat,
1a -F.

30. Hop chét theo diém bét ky trong s cac diém tir 1 dén 27, trong d6 -R™, néu c6 mit,
1a-R'“.

31. Hop chét theo diém bat ky trong $6 cac diém tir 1 dén 30, trong do R'C néu c6 mat,
la -CHs;.

32. Hop chét theo diém bét ki trong s6 cac diém tir 1 dén 31, trong d6 -R? 1a -R™.
33. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 31, trong d6 -R* 13 -H.

34. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 33, trong do -R** néu c6 mit,
doc lap 13 -F, -R*, hoac -R”.

35. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 33, trong @6 -R**, néu c6 mit,
la -F.

36. Hop chét theo diém bat ki trong sb cac diém tir 1 dén 33, trong d6 -R* néu c6 mat, .
1a -R*.

37. Hop chét theo diém bét ki trong sb cac diém tir 1 dén 36, trong d6 -R*C, néu c6 mit,

1a -CH;.
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38. Hop chét theo diém bit ky trong sb cac diém tir 1 dén 25, trong d6 -R' va -R?, cing
v6i nguyén tir cacbon ma chiing gén vio, tao thanh C; gxycloalkyl no.

39. Hop chét theo diém bét ki trong s6 cac diém tir 1 dén 38, trong d6 -R* 13 -R**,

40. Hop chét theo diém bét ky trong s cac diém tir 1 dén 38, trong d6 -R’ 1a -H.

41. Hop chét theo diém bét ki trong sb cac diém tir 1 dén 40, trong d6 -R*%, néu c6 mat,
1a-R>C.

42. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 41, trong d6 -R°C, néu c6 mat,
12 -CH;.

43. Hop chét theo diém bat ky trong sé cac didm tir 1 dén 42, trong d6 -R* 14 -R*C,

44. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 42, trong d6 R* 13 -R¥C,

45. Hop chét theo didm bét ky trong sb céc diém tr 1 dén 42, trong d6 -R* 13 -
N(R4N1) (R4N2).

46. Hop chét theo diém bét k¥ trong sb cac diém tir 1 dén 45, trong d6 -R*", néu c6 mat,
1a C;_4alkyl mach théng hoac mach nhanh no.

47. Hop chét theo diém bét ky trong sb cac diém tr 1 dén 45, trong d6 -R*°, néu c6 mit,
1a -CH3 hOé,C -CHzCHg.

48. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 47, trong d6 -R™, néu c6 mit,
1a -R™C,

49. Hop chét theo diém bt ky trong s6 céc diém tr 1 dén 47, trong d6 -R™", néu c6 mat,
la -H. ‘

50. Hop chét theo diém bat ky trong sd cac diém tir 1 dén 49, trong d6 -R™'€, néu ¢
mit, 1a C;_salkyl mach théng hodc mach nhanh no.

51. Hop chét theo diém bat ky trong s céc diém tir 1 dén 49, trong d6 -R*™'C, néu c6

mét, 1a —CH3 hOé.C -CHzCH3.

52. Hop chét theo diém bat k¥ trong s6 cac diém tir 1 dén 51, trong d6 -R™, néu c6 mit,

12 -R4N2C.

53. Hop chét theo diém bét ky trong $6 cac diém tir 1 dén 51, trong d6 -R4N2, néu c6 mit,
1a -H.
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54, Hop chét theo diém bat ky trong s cac diém tir 1 dén 53, trong d6 -R™C, néu c6
mat, 1a C;_salkyl mach théng hodc mach nhéanh no.

55. Hop chét theo diém bat ky trong sd cac diém tir 1 dén 53, trong d6 RN néu c6
mat, 1a -CH; hodc -CH,CH;.

56. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 45, trong d6 -NR™R™),
néu c6 mat, doc 1ap 1a pyrolidinyl, piperidinyl, piperazinyl, hoic morpholinyl; va ty ¥
duoc thé béng mot hodc nhiéu nhém Ci4alkyl mach théng hodc mach nhanh no.

57. Hop chét theo diém bt k¥ trong sb cac diém tir 1 dén 56, trong d6 -R' va -R* 1a khac
nhau, va hop chét nay 1a hop chét ¢6 cdng thirc sau, hodc mudi hodc solvat duoc dung

cua no:

58. Hop chét theo diém bét ky trong s cac diém tir 1 d&én 56, trong d6 -R' va -R* 1a khac
nhau, va hop chét nay 12 hop chét ¢ cong thirc sau, hoic mudi hodc solvat duge dung

cua no:

®n R

\

/
X

59. Hop chét theo diém 1, trong d6 hop chét nay 1a hop chit cé mot trong sO cac cong

thirc sau, hodc mudi hodc solvat dugc dung cta no:
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NASMP-21 o}
S

60. Hop chét theo diém 1, trong d6 hop chit nay 13 hop chit c6 cong thirc sau, hoic mubi

hodc solvat dugc dung ctia no:

Hop chit Chu tric
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R
NASMP-01 Q,
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F l AN \b
=
F

61. Dugc phdm chira hop chét theo diém bit ky trong sé cac diém tir 1 dén 60, va chit

mang, chét pha loang, hodc ta dugc.

62. Phuong phép bao ché dugc phdm bao gébm budc tron hop chét theo diém bat ky

trong s6 cac diém tir 1 @én 60 va chit mang hodc chat pha lodng.
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