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va ché pham co thé 1a chat diéu bién MAGL va/hoic ABHD6 va duoc sir dung 1am
thube va duoc phém chtra hop chat dugc boc 16 dudi dang it nhét 1a mot hoat chat. Sang
ché ciing dé cap dén hop chit da duoc boc 16 dé diéu tri cho nguoi bénh can diéu tri, trong
dé nguoi bénh bi cac dau hiéu nhu dau, bénh ung thu dang khdi u rdn va/hodc bénh béo
phi.
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Linh vwe ky thuit dwoc dé cip

Sang ché dé cap dén hop chat va ché phdm co thé 1a chit didu bién MAGL véa/hodic
ABHD®6 va dugc phém chtra hop chét da dugc boc 16 dudi dang it nhét 13 mot hoat chét.
Sang ché ciing dé cap dén hop chét da duogc boc 16 dudi dang thudc va/hodc trong quy
trinh san xuét thube dé su dung dé trc ché hoat tinh cia MAGL va/hodic ABHD6 & dong

vat mau néng nhu nguoi.

Tinh trang ky i:huz.‘lt ciia sang ché

Monoaxylglyxerol lipaza (MAGL) 14 enzym so cdp cé chic ning thiy phén
endocanabinoit nhu 2-AG (2-arachidonoylglyxerol), mo{t loai lipit trén co so&
arachidonat, trong hé than kinh. Hé théng endocanabinoit diéu hoa mot loat céac qua
trinh sinh ly, bao gém, vi du, chitng thém an, cam giac dau, chirng viém, va tri nhd.
Ngoai ra, chimg réi loan nhu bénh béo phi, ching dau man tinh, ching lo 4u va chirng
trAm cam c6 lién quan dén su didu hoa cic hoat dong truyén tin hiéu cia hé théng
endocanabinoit.

Vi dy, hop chét didu bién MAGL c6 thé hitu ich dé kich thich cac hoat dong truyén
tin hiéu qua trung gian 2-AG, va ching r6i loan c6 lién quan dén céc hoat déng truyén
tin hiéu nhu viy, bao gdm ching dau, ching viém, rbi loan chuyén hoa va cac chung
rdi loan tuong ty khac.

Tuy nhién, hgp chét diéu bién MAGL cho dén nay thu’(‘mg thiéu tinh chon loc can
thiét dé sir dung chung duéi dang chét dugc dung in vivo, cu thé 13, ce’;c chét c6 tinh chon
loc d6i v6i amit cua axit béo hydrolaza (fatty acid amide hydrolase - FAAH), mdt loai
enzym thily phan N-arachidonoyl etanolamit (AEA) so cip. Su pha v dugc 1y hodc di
truyén FAAH c6 thé din dén mot hodc nhidu tic dung bidu hi€n bénh phu thudc
éanabinoit, vi dy, chimg viém, chimg lo 4u, chimg trdm cam, hodc chiing giam cam gidc
dau. |

Hon nira, gin diy da kham pha ra ring MAGL va san phim axit béo tr do clia nd
dugc diéu tiét ting trong cac té bao ung thur xAm 14n va trong céc khdi u nguyén phat,

trong d6 né didu hoa mang luéi axit béo, ma mang ludi nay thic day sy di cu t€ bao ung
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thu va su phat trién cia khdi u. Do d6, cac chét trc ché MAGL chon loc, méi ¢6 thé 1a
hiru ich dé diéu trj bénh ung thur.

Serin hydrblaza a-B-hydrolaza ving 6 (ABHDG6) 1a chét trung gian lipit khac va
cling co thé kiém soat su tich tu va hiéu qué cua 2-AG & cac thy thé canabinoit. ABHD6
¢6 thé 13 budce han ché téc do truyén tin hidu 2-AG va do d6 1a mdt thanh phin cia hé
théng truyén tin hiéu endocanabinoit. Do d6, ABHD6 ciing c6 thé 1a dich hiru ich dbi
vé6i chimg r6i loan phu thudc canabinoit, riéng r& hoic két hop v6i MAGL va/hoic serin

hydrolaza khéc.

Ban chit k§ thuit ciia sang ché

Sang ché @& xuét, vi du, hop chét va ché phim c6 thé 1a chét didu bién MAGL
va/hodc ABHDG6 1am dugc chét, quy trinh diéu ché chiing, va dugc phdm chira hop chét
da duge boc 16 dudi dang it nhat 1a mot hoat chit. Sang ché ciing dé xuét hop chét da
duoc boc 16 dudi dang thude va/hoidc trong quy trinh san xuét thuc dé sir dung dé ac
ché hoat tinh ctia MAGL vid/hodc ABHD6 & ddng vat mau néng nhu nguoi.

Theo mét phuong 4n, séng ché dé xuit hop chit c6 cong thirc I:

O CX
R\

l}l o T

R
hozic mubi dugc dung, chit ddng phan lap thé, este hoic tién dugc chét cua chiing, trong
do RL, R?, T, va X dugc xac dinh trong ban mo ta nay.
Séng ché con dé xuét hop chét da dugc boc 16 dé stt dung dé didu tri bénh nhu
chirng dau, bénh ung thu dang khdi u rén, hodc bénh béo phi. Sang ché con @& xuit duge

phm chira it nh4t mo6t hop chét da duge boc 16 va chit mang dugc dyung.

M6 ta chi tiét sang ché

Sang ché dé cap, it nhit mot phén, t6i chét didu bién hodc chét rc ché MAGL
va/hodc ABHDG. Vi du, sang ché dé xuét hop chit c6 kha ning tic ché MAGL véa/hosc
ABHDS6.

Céac dAu hiéu va chi tiét khéc cta séng ché s& dugc mb ta cu thé hon trong ban mé
ta ndy. Trudc khi md ta tiép, cac thuat ngir da biét dugc sir dung trong ban mo ta, cac vi

du va cac diém yéu cdu bao hd kém theo dugc tdng hop trong ban mé ta nay. Céc dinh
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nghia nay s& hiéu dugc nhd phén con lai cia ban mé ta va dugc hiéu boi ngudi ¢ hidu
biét trung binh v& linh vyc lién quan. Trir khi c6 quy dinh khic, tit ca cac thuét ngit khoa
hoc va k¥ thuét dugc sir dung trong ban mé ta ndy c6 nghia trong tu nhu duge hiéu theo
céch thong thuong boi ngudi c6 hidu biét trung binh v& linh vyc lién quan.
Cac dinh nghia

“Pidu tri” bao gém hi¢u qua bét ky, vi dy, 1am nhe, lam gidm bét, diéu bién, hodc
loai bd, din dén su cai thién tinh trang bénh 1y, bénh, chiing rdi loan va dang tuong tur.

Thuét ngit “alkenyl” duge str dung trong ban mé ta nay ding dé chi hydrocacbon
chua no mach thing hoic mach nhanh cé it nhat mot lién két d6i cacbon-cacbon. Nhom
alkenyl duoc 14y 1am vi du gdm, nhung khong giéi han &, nhém mach thing hoic mach
nhénh c¢6 2 dén 6 hodc 3 dén 4 nguyén tir cacbon, trong ban mé ta nay 1an lugt dugc goi
12 Ca.salkenyl va Cs.salkenyl. Cac nhém alkenyl dugc 14y 1am vi du gdm, nhung khong
gi6i han &, vinyl, alyl, butenyl, pentenyl, v.v..

- Thuat ngit “alkoxy” dugc st dung trong ban mé ta ndy ding dé chi nhom alkyl
mach thing hodc mach nhanh dugc gin véi oxy (alkyl-O-). Nhém alkoxy duoc 14y lam
vi du gdm, nhung khong gi6i han &, nhém alkoxy c6 1 dén 6 hodc 2 dén 6 nguyén tir
cacbon, trong ban mé ta ndy lan lugt dwgc dé cap dén duéi dang Ci.salkoxy va Co.
salkoxy. Cac nhém alkoxy duge 14y 1am vi du gém, nhung khéng gi¢i han &, metoxy,

etoxy, iSopropoxy, v.v..

Thuét ngit “alkoxyalkyl” dugc st dung trong ban md ta ndy ding dé chi nhém
alkyl mach thing hodc mach nhénh dugc gén v6i oxy, dugc gén voi nhém alkyl mach
thing hodic mach nhéanh thi hai (alkyl-O-alkyl-). Nhém alkoxyalkyl dugc ldy 1am vi du
gbdm, nhung khong gi6i han &, nhém alkoxyalkyl trong 6 mdi nhém alkyl doc 1ap chira
1 dén 6 nguyén tir cacbon, trong ban md ta nay dugc dé cap dén dudi dang Ci.salkoxy-
Crsalkyl. Nhém alkoxyalkyl dugc ldy lam vi du gdm, nhung khong giéi han o,
metoxymetyl, 2-metoxyetyl, 1-metoxyetyl, 2-metoxypropyl, etoxymetyl, 2-

isopropoxyetyl, v.v..

Thuat ngit “alkyoxycacbonyl” dugc sir dung trong ban mo ta nay dung dé chi nhém
alkyl mach thiang hoic ma_ich nhanh dugce gén voi oxy, duoc gin véi nhém cacbonyl
(alkyl-O-C(O)-). Nhom alkoxycacbonyl dugc 14y 1am vi dy gém, nhung khong gi6i han

&, nhém alkoxycacbonyl c¢6 1 dén 6 nguyén tir cacbon, trong ban mo ta nay dugc dé cap
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dén duéi dang Cisalkoxycacbonyl. Nhém alkoxycacbonyl dwoc 1iy lam vi du gdm,

nhung khong gi¢i han &, metoxycacbonyl, etoxycacbonyl, t-buioxycacbonyl, v.v..

Thuat ngit “alkenyloxy” duoc sir dung trong ban mé ta ndy ding dé chi nhém
alkenyl mach thing hodc mach nhanh duoc gén véi \oxy (alkenyl-O-). Nh6ém alkenyloxy
dugc 14y 1am vi du gdm, nhung khéng gi6i han &, nhém véi nhém alkenyl c6 3 dén 6
nguyén tir cacbon, trong ban mé ta ndy dwoc dé cp dén dudi dang Cs.salkenyloxy.
Nhém “alkenyloxy” dwoc 14y 1am vi du gdm, nhung khong giéi han &, alyloxy,

butenyloxy, v.v..

Thuét ngit “alkynyloxy” dugc st dung trong ban md ta nay ding dé chi nhém
alkynyl mach thing hodc mach nhanh dugc gin véi oxy (alkynyl-O). Nhém alkynyloxy
duogc 14y 1am vi du gdm, nhung khéng giéi han &, nhém véi nhém alkynyl mang 3 dén
6 nguyén tir cacbon, trong ban md ta ndy dugc dé cap dén dudi dang Cs-salkynyloxy.
Nhém alkynyloxy dugc 14y lam vi du gdm, nhung khéng giéi han &, propynyloxy,
butynyloxy, v.v.. |

Thuét ngit “alkyl” dugc sir dung trong ban md ta nay ding dé chi hydrocacbon no
mach thing hogc mach nhanh. Nhém alkyl dugc 14y 1am vi du gém, nhung khong gidi
han &, hydrocacbon mach théng hodc mach nhanh ¢6 1 dén 6, 1 dén 4, hoiic 1 d&n 3
nguyén tr cacbon, trong ban mo ta nay lan luot duoc dé cap dén duéi dang Ci-calkyl,
Cialkyl va C1-jalkyl. Nhém alkyl duoc 14y 1am vi du gdm, nhung khong gi6i han &,
metyl, etyl, propyl, isopropyl, 2-metyl-1-butyl, 3-metyl-2-butyl, 2-metyl-1-pentyl, 3-
metyl-1-pentyl, 4-metyl-1-pentyl, 2-metyl-2-pentyl, 3-metyl-2-pentyl, 4-metyl-2-
pentyl, 2,2-dimetyl-1-butyl, 3,3-dimetyl-1-butyl, 2-etyl-1-butyl, butyl, isobutyl, t-butyl,
pentyl, isopentyl, neopentyl, hexyl, v.v..

Thuét ngit “alkylcacbonyl” duoc sir dung trong ban mo ta nay ding d chi nhém
alkyl mach thing hodc mach nhanh dwgc gin véi nhém cacbonyl (alkyl-C(O)-). Nhém
alkylcacbonyl dugc 14y 1am vi du gdm, nhung khong giéi han &, nhém alkylcacbonyl
¢6 1 dén 6 nguyén tir, trong ban mo ta nay dugc deé cap} dén duéi dang nhém Ci.
salkylcacbonyl. Nhom alkylcacbonyl dugc 14y 1am vi du gdm, nhung khong gi6i han 6,

axetyl, propanoyl, isopropanoyl, butanoyl, v.v..

Thuét ngit “alkynyl” dugc sir dung trong ban mo ta ndy ding dé chi hydrocacbon

chua no mach thing hoic mach nhanh cé it nhéat mot lién két ba cacbon-cacbon. Nhém
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alkynyl dugc 14y 1am vi du gdm, nhung khong gi6i han &, nhém mach thiing hodic mach
nhénh c6 2 dén 6, hoic 3 dén 6 nguyén tir cacbon, trong ban mé ta nay 1an lugt dugc dé
cap dén dudi dang Cr.ealkynyl va Cs.salkynyl. Nhém alkynyl dwoc 14y 1am vi dy gbm,
nhung khong gidi han &, etynyl, propynyl, butynyl, pentynyl, hexynyl, metylpropynyl,

V.V..

Thuét ngit “aryl” dugc st dung trong ban md ta nay ding dé chi hé vong cacbon
mot hodc hai vong c¢6 3 dén 14 nguyén tir cacbon c6 mdt hodc hai vong thom gbm,
nhung khong gidi han ¢, phenyl, naphtyl, tetrahydronaphtyl, indanyl, indenyl, va dang
tuong tu.

Thuat ngit “cacbonyl” dugc sir dung trong ban md ta nay ding dé chi gbc -C(O)-.
Thuét ngit “xyano” duoc sir dung trong ban mo ta nay ding dé chi gdc -CN.

Thuét ngit “xycloalkoxy” dugc sir dung trong ban mé ta nay ding dé chi nhém
xycloalkyl dwgc gin vé6i oxy (xycloalkyl-O-). Nhém xycloalkoxy dugc 14y 1am vi du
gbm, nhung khong giéi han &, nhém xycloalkoxy c6 3 dén 7 nguyén tir cacbon, trong
ban mb ta nay duge dé cap dén dudi dang nhém Cs.7xycloalkoxy. Nhém xycloalkoxy
duge 14y lam vi dy gbm, nhung khong giéi han &, xyclopropoxy, xyclobutoxy,

xyclohexyloxy, v.v..

Thuét ngit “xycloalkyl” hodc “nhdém vong cacbon” dugce sir dung trong ban mo ta
nay ding dé chi nhém hydrocacbon no hogic chua no mot phén gdm, vi dy, 3 dén 7, 3
dén 6, hodic 4 dén 6 cacbon, trong ban md ta ndy dwgc dé cap dén dudi dang, vi du, 1an
luot 14 Cs.7xycloalkyl hodc Cs.sxycloalkyl. Nhom xycloalkyl dugc 14y 1am vi dy gdm,
nhung khong giéi han &, xyclohexyl, xyclopentyl, xyclopentenyl, xyclobutyl ho#c
xyclopropyl. '

Thuat ngit “halo” hodc “halogen” dugc sir dung trong ban nié t4 ndy dung dé chi

F, Cl, Br, hodc I.

Thuét ngit “heteroaryl” hodc “nhém thom khéc loai” dugc st dung trong ban mo
t4 nay dung dé chi hé vong c6 5 dén 6 canh thom don vong chtra mdt hogic nhiéu nguyén
ttr khac loai, vi du, mot dén ba nguyén tir khac loai, nhu nito, oxy, va luu huynh. Néu
thich hop, vong heteroaryl c6 thé dugc lién két v6i gbe 1ién ké thong qua nguyén tir

cacbon hodc nito. Vi du vé vong héteroaryl gbm, nhung khong gi6i han 6, furan,
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thiophen, pyrol, thiazol, oxazol, oxadiazol, isothiazol, isoxazol, imidazol, indazol,

pyrazol, quinolin, triazol, pyridin hodc pyrimidin, v.v..

Thuit ngit “heteroxyclyl” hodc “nhém di vong” dugce chép nhén trong linh vyc k¥
thuat va ding dé chi ciu tric vong ¢6 4 dén 7 canh no ho#c chua no mét phin hoic cu
triic vong spiro hogic hai vong c6 8 dén 10 canh, cu tric vong cta né gbm mot dén ba
nguyén tir khéc loai, nhu nito, oxy, va luu huynh. Néu thich hop, vong heteroxyclyl c6
thé duoc lién két v6i gbc 1ién ké thong qua nguyén tir cacbon hoc nito. Di vong c¢6 thé
duoc ngung ty thanh mot hodc nhiéu aryl, hodc vong no hodc chua no mot phfin. Vidu
vé nhém heteroxyclyl gébm, nhung khong giéi han &, azetidin, benzodioxol, 2,8-
diazaspiro[4.5]decan-1-on, 3 ,4;dihydro-2H-benzo[b] [1,4]oxazindihydrobenzofuran,
dihydrofuran, dihydroisobenzofuran, 6,7-dihydro-5SH-pyrolo[3,4-b]pyridin, indolin,
morpholin, octahydropyrolo[1,2-a]pyrazin, 8-oxa-2-azaspiro[4.5]decan, oxetan, 2,3-
dihydrobenzofuran, piperazin, piperidin, pyrolidin, tetrahydrofuran, tetrahydropyran,

thiomorpholin, v.v..

Thuét ngit “heteroxyclyloxy” dugc st dung trong ban mé ta nay dung dé chi nhém

heteroxyclyl dugc gén véi oxy (heteroxyclyl-O-).

Thudt ngit “heteroaryloxy” dugc sir dung trong ban mo ta ndy ding dé chi nhém

heteroaryl dugc gén véi oxy (heteroaryl-O-).

Thuét ngt “hydroxy” va “hydroxyl” dugc st dung trong ban mo ta nay diung dé
chi gbc -OH.

Thuét ngit “oxo” dugc st dung trong ban mo ta nay ding @& chi gbc =0.

;‘Duqc dung hodc dugc 1y dung” gdm d6i tuong phan tir va ché phidm khong gy
ra phan tmg bt 1oi, di tng hodc phan tng khong thich hgp khéc khi duge dung cho dong
vét, hodc ngudi, néu thich hop. Khi sir dung cho ngubi, ché phdm phai dép Gmg cac ticu
chuln vé db tiét tring, tinh sinh nhi¢t, va d§ an toan chung va d¢ tinh khiét dugc yéu

ciu bdi Viin phong FDA vé céc tiéu chuén sinh pham.

Thudt ngit “chét mang dugc dung” hodc “t4 duge dugc dung” dugc sir dung trong
ban md ta nay ding dé chi dung moi bét ky va tit ca cac dung moi, méi tredng phén tén,
chét phu, chét tri hodn su hép thu va ding treong, va dang tuong ty, ma tuong thich véi

viéc stt dung dugce phim. Viéc str dung moi trudng va céc chat nay doi véi chét c6 hoat
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tinh dugc hoc dd dugc biét trong linh vue k¥ thuat. Ché phdm ciing c6 thé chira cac hoat

chét khéc tao ra chirc ning trj liéu bd sung, bd trg, hodic ting cuong.

Thuét ngit “dugc phdm” dugc sir dung trong ban mo ta nay ding dé chi ché phdm
chtra it nhit mot hop chét nhu duge boc 10 trong ban mé ta ndy dugc bao ché cing vai

mot hodic nhiéu chit mang dugc dyung.

“C4 thé,” “ngudi bénh,” hodc “ddi tuong” dugc dung thay thé cho nhau va gdm
dong vat bat ky, bao gém dong vat ¢6 v, t6t hon 13 chudt nhét, chudt cdng, loai gam
nhém khéc, thd, ché, meo, lon, trdu-bd, ciru, ngya, hogc dong v4t linh trudng, va tdt nhét
néu 1a nguoi. Cac hop chét duogc boc 16 khong chi dugc st dung cho dong vét c6 vu,
nhu nguoi, ma con dugce sit dung cho dong vét c6 vi khac nhu dong vét can diéu tri, vi
dy, vat nudi trong nha (vi du, chd, méo, va loai twong tu), vat nudi trong trang trai (vi

du, bo cai, clru, lon, ngua, va cac loai twong tu) va dong vat trong phong thi nghi€ém (vi

7
An??

du, chuot céng, chudt nhit, chuot lang, va loai tuong tu). “Su diéu bién” bao gém su dbi
khéng (vi du, sy ic ché), su chi vén, sy d6i khang mét phin va/hodc sy chi van mot
phén. '

Ayq??

Trong ban mo ta nay, thuat ngit “lugng hiru hi¢u tri liéu” dung dé chi lwong hop
chit dugc b@c 16 gy ra dap tng sinh hoc hodc dap ting y hoc clia md, hé théng hoic
dong vat, (vi dy, dong vét c6 vii hodic ngudi) duge tim kiém bsi nha nghién ctru, béc s§
thi y, bac s§ y khoa hoic thdy thudc 1am sang khéc. Céc hop chét theo sang ché duge
dung véi lwong hiru hiéu trj liéu dé diéu tri bénh. Néi cach khac, lugng hitu hiéu tri liéu

ctia hop chét 12 lwong cin dé dat dugc hidu qua trj liéu va/hodic phong bénh mong mudn.

Thuat ngit "(cac) mubi dugc dung" nhur duge st dung trong ban md ta nay ding
dé chi mudi cua cac nhém axit hodc bazo ¢ thé c6 trong cac hop chit duge sir dung
trong ché phdm. Cac hop chét chira trong ché phidm nay ma c6 ban chét bazo c6 kha
ning tao ra cac loai mudi khac nhau véi axit vo co va hitu co khac nhau. Axit c6 thé
duoc st dung dé diéu ché mudi cong axit duge duhg cﬁa'hi_yp chét bazo nhu vay 1 céc
axit tao ra mudi cdng axit khong ddc, tirc 13, mudi chira anion dugc dung, gdm, nhung
khong gi¢i han ¢, mudi malat, oxalat, clorua, bromua, iodua, nitrat, sulfat, bisulfat,
phosphat, phosphat axit, isonicotinat, axetat, lactat, salixylat, xitrat, tartrat, oleat, tanat,
pantothenat, bitartrat, ascorbat, sucxinat, maleat, gentisinat, fumarat, gluconat,

glucaronat, sacarat, format, benzoat, glutamat, metansulfonat, etansulfonat,
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benzensulfonat, p-toluensulfonat va pamoat (tirc la, 1,1'-metylen-bis-(2-hydroxy-3-
naphtoat)). Cac hop chét chira trong ché phim nay ma c6 ban chét axit c6 kha ning tao
ra mubi bazo véi cac cation dugce dung khac nhau. Vi dy vé cac mudi nhu viy gdm mubi
cta kim loai kiém hoic mubi ctia kim loai kiém thd, cu thé 13 mudi cia canxi, magie,
natri, lithi, k&m, kali, va sit. C4c hop chét chira trong ché phdm ndy ma bao gdm gbc
bazo hoic gbc axit ciing c6 thé tao ra mudi dugc dung véi cic axit amin khac nhau. Céc
hop chét theo séng ché c6 thé chira ca hai nhom axit va bazo; vi dy, mdét nhém amino
va mot nhom carboxylic. Trong trudng hop nay, hop chét c6 thé ton tai dudi dang mudi

cdng axit, ion ludng tinh, hodc mudi bazo.

Hop chét theo sang ché c6 thé chira mdt hodc nhiéu téni kh(“)ng dbi xung va, do do,
tdn tai dudi dang chit ddng phan 1ap thé. Thuat ngir “chit ddng phén 14ap thé” khi duoc
sir dung trong ban mo ta nay gdm tit ca cac dang dong phan ddi anh hoic dang khong
d6i quang. Céc hop chét nay c6 thé dugc chi 15 bing céc ky hiéu “(+),” “(-),” “R” hodic
“S,” phu thudc vao ciu hinh cia céc phin tir thé quanh nguyén tr cacbon khéng dbi
xing, nhung ngudi c6 trinh d§ trung binh trong linh vuc k¥ thuét nay s€ nhén ra ring
chu trtic c6 thé biéu thi c4 tim khong di xting. Sang ché gdm céc chit ddng phan lap
thé khac nhau ctia hgp chét va hdn hop cia chiing. H3n hop chira dang ddng phan ddi
anh hodc dang khong ddi quang c6 thé dugc chi rd “(+)” trong danh phéap, nhung ngudi

c6 trinh do trung binh s& nhén ra ring ciu tric c6 thé biéu thi ca tim khong ddi ximg.

Hop chét theo sang ché c6 thé chira mot hodc nhidu lién két doi va, do do, ton tai
dudi dang chit dong phan hinh hoc do su sép xép cic phan tix thé quanh lién két doi
cacbon-cacbon hodc su sip xép cac phén tir thé quanh xycloalkyl hodc di vong. Ky tu
trong ban mé ta nay. Phan tir thé quanh lién két d6i cacbon-cacbon dugc chi 18 dudi
dang cu hinh “Z” hogc “E” trong d6 céc thuat ngit “Z” va “E” dugc sit dung phu hop
vé6i tiéu chuén TUPAC. Trir khi c¢6 quy dinh khéc, ciu triic mé ta lién két doi bao gdm
ca hai chat ddng phan “E” va “Z”. Phan tir thé quanh lién két d6i cacbon-cacbon theo
cach khac c6 thé ding dé chi “cis” hogic “trans,” trong d6 “cis” thé hién cac phén tr thé
trén cing mdt phia cda lién két d6i va “trans” thé hién cac phén tir thé trén cac phia ddi

dién cua lién ket doi.
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Dang ddng phén d6i anh va dang ddng phan khong ddi quang riéng 1é clia cac hop
chét du tinh ¢6 thé dugc diu ché tdng hop tir nguyén liéu c6 ban trén thi truong chia
tdm bét d6i xtmg hodc khong dbi ximg, hoic bang ché phdm chira hdn hop raxemic sau
d6 bing cac phwong phéap phan giai di dugc biét boi ngudi c6 hiu biét trung binh v&
linh vuc lién quan. Cc phwong phap phéan giai nay dugc minh hoa bang (1) sy gén hén
hop cia dang ddng phan d6i anh véi chit bd trg khong dbi xtmg, sy tach hdn hop tao
thanh chira dang d@)ng phén khéng d6i quang bing phan tmg két tinh lai hodc phwong
phap séc ky va phwong phép giai phong san phdm tinh khiét quang hc_)c tir chét b trg,
(2) phan tmg tao thanh muébi sir dung chét phan giai c6 hoat tinh quang hoc, (3) phan
tng tach truc tiép hdn hop chira dang ddng phan d6i anh quang hoc trén cac ct séc ky
16ng khong dbi xtmg hodic (4) phan ting phan giai dong hoc sir dung chét phan tmg hoa
hoc hodc enzym chon loc lép thé. Hon hop raxemic ciling cé thé dugc phén giai thanh
dang ddng phan d6i anh thanh phan cta ching bing cic phwong phap di biét, nhu
phwong phép séc ky 16ng pha khéng ddi xtmg hoic két tinh hop chét trong dung méi
khong dbi xtng. Phan tng tdng hop chon loc 14p thé, phan tmg hoa hoc hoic enzym
trong d6 chét phan tng don tao ra hdn hop khong ddng déu cac chit ddng phén 1ap thé
trong phéan tmg tao ra tim lap thé méi hoic trong phan émg bién dbi tam 14p thé c6 sin,
1a da bidt trong linh vuc k¥ thuat. Phan tmg tong hop chon loc 14p thé bao gdm ca hai
phan g bién dbi chon loc khong d6i quang va dbi anh, va ¢ thé bao gbm viéc st dung
chit bd trg khong dbi xing. Vi dy, xem Carreira and Kvaerno, Classics in

Stereoselective Synthesis, Wiley-VCH: Weinheim, 2009.

Hop chét dugc boc 16 trong ban mo ta nay co thé ton tai dudi dang dugc solvat hoa
cling nhu daﬁg khong duoc solvat héa v6i cac dung modi duge dung nhu nude, etanol,
va dang twong tu, va du dinh ring séng ché bao gém ca dang solvat hoa va dang khong
dugc solvat hoa. Theo mdt phuong an, hgp chét 14 v6 dinh hinh. Theo mét phwong an,
hop chét 13 chét da hinh don. Theo mdt phuong 4n khéc, hop chét 13 hdn hop cac chit
da hinh. Theo mdt phuong 4n khéc, hop chat c6 dang tinh thé.

Séang ché cling bao gdm hop chét dugc danh du ddng vi nhu dugc bdc 19 trong
ban md ta nay giéng véi cac hop chét dugc trich din trong ban mé ta nay, ngoai trir ni(f)t
hodc nhidu nguyén tir dugc thay thé bang nguyén tir ¢6 khéi lwong nguyén tir hodc s6

khéi khac véi khéi lurgng nguyén tir hodc s6 khdi thuong dugc tim thiy trong tw nhién.
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Vi du vé chét ddng vi c6 thé dugc két hop vao hop chét theo sang ché bao gém chit
d("ing vi cta hydro, cacbon, nito, oxy, phospho, luu huynh, flo va clo, nhu lin luot 13%H,
3H, 13C, 1C, BN, 180, 70, 3'p, 3P, 35S, 18F, va 36Cl. Vi dy, hop chét theo sang ché c6
thé c¢6 mot hodc nhiéu nguyén tit H dugc thay thé béng doteri.

Céc hop chét da boc 10 duoc danh diu ddng vi di biét (vi du, cac hop chit duoc
d4nh d4u bang 3H va C) 13 hitu ich trong thir nghiém phan bd md co chét va/hodic hop
chét. Chét ddng vi dugc danh déu triti (tiéc la, *H) va cacbon-14 (tite la, *C) duoc dic
biét wu tién do d& diéu ché va phat hién chiing. Ngoai ra, viéc thay thé chét ddng vi ning
hon nhu doteri (titc la, 2H) c6 thé tao ra cac vu diém tri liéu nhét dinh do do én dinh
chuyén hoéa 16n hon (vi dy, thdi gian ban thai in vivo ting hoic cac yéu cdu vé lidu ding
giam) va do d6 c6 thé dugc wu tién trong mot sb truong hop. Hop chit duge danh diu
ddng vi theo sang ché néi chung c6 thé dwgc diéu ché bang céc quy trinh duéi day twong
tu v6i céc quy trinh dugc boc 1 trong céc vi dy trong ban mo ta ndy bang cach thay thé
chét phan tmg khong dugc danh ddu dong vi bang chét pha’m g dwoc dénh ddu ddng
Vi. '

Thuat ngit “tién dugc chit” ding d& chi hop chit dugc bién nap in vivo dé tao ra
hop chét d3 dugc béc 16 hoédc mudi dugc dung, hydrat hodc solvat cia hop chét. Phan
tng bién dbi c6 thé xuét hién biang cac co ché khac nhau (nhu bing esteraza, amidaza,
phosphataza, sy chuyén héa oxy héa va hoic khtr) & cac vi tri khac nhau (nhu khoang
rudt hodc nho sy di qua rudt, mau hodc gan). Tién duoc chét 1a d3 biét trong linh vuc k§
thuit (vi du, xem Rautio, Kumpulainen, et al, Nature Reviews Drug Discovery 2008, 7,
255). Vi dy, néu hop chit theo sang ché hodc mubi duoc dung, hydrat hoidc solvat clia
hc_yp chét chira nhém chirc cia axit carboxylic, tién duoc chét c6 thé chira este duge tao
ra bang céach thay thé nguyén tir hydro ciia nhém axit bing nhém nhu (C1-§)alkyl, (Ca-
12)alkylcacbonyloxymetyl, 1-(alkylcacbonyloxy)etyl c6 4 dén 9 nguyén tr cacbon, 1-
metyl-1-(alkylcacbonyloxy)-etyl ¢6 5 dn 10 nguyén t&r  cacbon,
alkoxycacbonyloxymetyl c6 3 dén 6 nguyén tir cacbon, 1-(alkoxycacbonyloxy)etyl c6 4
dén 7 nguyén tr cacbon, 1-metyl-1-(alkoxycacbonyloxy)etyl c6 5 dén 8 nguyén tir
cacbon, N-(alkoxycacbonyl)aminometyl c6 3 dn 9 nguyén tir cacbon,
1-(N-(alkoxycacbonyl)amino)etyl c6 4 dén 10 nguyén tr cacbon, 3-phtalidyl,
4-crotonolactonyl, gama-butyrolacton-4-yl, di-N,N-(Ci.2)alkylamino(C»-3)alkyl (nhu -
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dimetylaminoetyl), carbamoyl-(Ci.2)alkyl, N,N-di(Ci-z)alkylcarbamoyl-(Ci-2)alkyl va
piperidino-, pyrolidino- ho@ic morpholino(Ca.3)alkyl.

Tuong tu, néu hop chét theo sang ché chira nhém chirc rugu, tién dugc chit ¢6 thé

duoc tao ra bang cach thay thé nguyén tir hydro cia nhém ruou bing mot nhém nhu (Ci.

6)alkylcacbonyloxymefyl,  1-((Ci-6)alkylcacbonyloxy)etyl, I-metyl-1-((Ci-
¢)alkylcacbonyloxy)etyl . (Ci-¢)alkoxycacbonyloxymetyl, N-(Ci-
¢)alkoxycacbonylaminometyl, sucxinoyl, (Ci-¢)alkylcacbonyl, a-amino(Ci-

salkylcacbonyl,  arylalkylcacbonyl va  a-aminoalkylcacbonyl, hodc  o-
aminoalkylcacbonyl-a-aminoalkylcacbonyl, trong d6 mbi nhém c-aminoalkylcacbonyl
déc 1ap dugc chon tr nhém bao gdm L-axit amin | xudt hién ty nhién,
P(O)(OH),, -P(0)(O(Ci-s)alkyl)2 hodic glycosyl (gbc tao thanh do viéc loai bd nhém
hydroxyl c¢6 dang hemiaxetal cuia hydrat cacbon).

I Hop chdt carbamat

Theo cac phwong 4n nhét dinh, sang ché d& xuét cac hop chit nhu cac hop chét c6

cong thizc I:

O CXg
1
R\N/U\O/k_r
R q)

trong do X doc 1ap dugc chon, mdi trudng hop, tr H, F, Cl hodc Br; trong d6 it

nhét ba truong hop X 13 F;
e

TlaCXshodac O :

V 1a O hodc NR?

RY dugc chon tix nhém bao gbm hydro, C1-Csalkyl, C>-Cealkenyl, Cs.exycloalkyl,
phenyl, heteroaryl va heteroxyclyl, hodc khi R?* va RY xuét hién cing nhau cing véi
nguyén tr nito ma ching gén vao, tao ra di vong c6 4 dén 6 canh c6 thé c6 nguyén tir
khéc loai bd sung dugc chon tir nhém bao gdm O, S hoic N; trong d6 Ci-Cealkyl, Cao-
Cealkenyl, phenyl, di vong va heteroxyclyl tuy y duoc thé bing mot, hai hoic ba gbc
duge chon tir nhém bao gém halogen, hydroxyl, Ci-Cealkyl, xyano, phenyl; va

trong do:
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R!1a-LL-RS

R? 1a H hoidc Ci-Cealkyl;

L! 14 Ci-Csalkylen hodic mot lién két;

RS dugc chon tir nhém bao gdbm phenyl, naphtyl, heteroaryl mét hogic hai vong
va di vong mot hodc hai vong, trong d6 di vong hodc heteroaryl c6 1, 2 hodc 3 nguyén
tt khéc loai doc 14p dugc chon tir nhém bao gdm O, S hodc N; va R tity ¥ dugc thé
bﬁng mot, hai, ba hoidc bdn géc doc 1ap duogc chon tir nhdm bao gém: halogen,
phenyl (tly ¥ duoc thé bing mét, hai hodc ba gbc doc lap duge chon tir nhém bao
gbm R®), phenyloxy (tiy ¥ dugc thé bing mdt, hai hoic ba gbc doc 14p dugc chon tir
nhém bao gém R®), anilinyl (tty ¥ dugc thé trén cacbon bang mét, hai hoic ba gbc
doc 1ap dugc chon tir nhém bao gdbm R°), hydroxyl, xyano, Ci-alkyl (tity y dugc thé
bing mdt, hai hodic ba halogen, xyano hoic hydroxyl), Cisalkoxy (tiy ¥ dugc thé
bang mot, hai hoic ba halogen, xyano hozc hydroxyl), R*RPN-, R®RPN-SO»-, R*R"N-
C(0)-, Ci-salkyl-C(O)NR?-, R2-S(O)w-, R?-S(O)w-NR"- (trong d6 w 13 0, 1 hodc 2),
heteroaryl (tity ¥ dugc thé bing mot, hai hogic ba gdc doc 1ap duge chon tir nhém bao

gbm R®), hoic heteroaryloxy;

hoic
b)
R: va Ry cing nhau cung véi nguyén tit nito ma chung gén vao tao ra goc

dugc chon tu:

di vong A c6 4 dén 7 canh; hodic
di vong B ¢6 4 dén 7 canh c6 nito bd sung;
trong d6 mot cacbon trong vong A ¢6 phan tix thé duogc thé hién boi:

R® RS
R4-L2%- ==

RS ho3cR®
L? 1a C1-Cealkylen hodc Ci-Csalkylen-NR®-;
mdi R3 va R® doc 1ap duoc chon tir nhém bao gébm phenyl, naphtyl,
heteroaryl mdt hodc hai vong, va di vong mot hodc hai vong, trong do di
vong hoic heteroaryl c6 1, 2 hodc 3 nguyén tir khéc loai doc 1ap dugc chon

tir nhém bao gdm O, S hoic N; va trong @6 R3 va R’ ¢6 thé ddc 1ap va tiy
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y duoc thé bing mot, hai, ba hodc bén géc, mdi géc doc 1ap duge chon tir

nhom bao gém RéE;

R* dugc chon tir nhém bao gbm H, halogen, hydroxyl, xyano hodc Ci-
Csalkoxy;

A ty ¥ duogc thé trén nguyén tir cacbon khac bing mot, hai, ba hodc bdn
phén tt thé, mbi phe‘”ln tir thé doc 13p dugce chon tir nhdm bao gém RY;

nito bd sung trong vong B ¢6 phan tir thé dugc thé hién béi:

R7
\L3—§-

L3 dugc chon tir nhém bao gbm: mdt lién két, C1-Csalkylen, -C(O)-, Ci-
Cealkylen-C(O)-, C(0O)-Ci-Cesalkylen-, NR?-C(O)-Cq-Cealkylen-, Ci-
Csalkylen-O-C(O)-, -S(O)w- va C1-Cgalkylen-S(O)w-, trong d6 w12 0, 1
hoic 2, va trong d6 C1-Csalkylen tity ¥ dugc thé bang mot hoidc hai phén
tir thé dwgc chon tir nhém bao gébm: halogen, hydroxyl, xyano, va R” b
sung, trong d6 khi L? 12 -S(O)w- thi R khéng phai 1a H;

R’ dugc chon tir nhém bao gdbm: H, phenyl, naphtyl, heteroaryl mét hoic
hai vong, va heteroxyclyl mot hodc hai vong, trong dé heteroaryl hoac
heteroxyclyl c6 1, 2 hodc 3 nguyén tir khac loai ddc 1lap dugc chon tir nhém
bao gém O, S ho#c N; trong d6 R” tuy y duoc thé béng mot, hai, ba hodc

bon gdc, mdi goc doc 1ap dugc chon tir nhém bao gom RY;

B tuy y dugce thé trén mot hodc nhiéu cacbon bing mdt, hai, ba hoic bén

gbc, mbi gbc doc 1ap duoc chon tir nhém bao gdbm RY;

R? va R°c6 thé doc 13p duogc chon, trong mdi trudng hop, tir nhém bao
gdm hydro va Ci.salkyl; trong d6 Cisalkyl c6 thé tiy ¥ dugc thé bing mot hodc
nhiéu phén ttr thé duogc chon tir nhdém bao gém halogen, xyano, oxo, hydroxyl, di
vong va phenyl;

hodc R? va R®, khi chling xuét hién ciing nhau cling véi nguyén tit nito ma
chung gin vao, tao ra di vong c6 4 dén 6 canh hogic vong spiro hodc di vong hai
vong ¢6 9 dén 10 canh, ma c6 thé c6 nguyén tit khac loai bd sung duge chon tir
nhém bao gém O, S hodc N; trong d6 di vong c6 4 dén 6 canh hoic dj vong hai

vong c6 9 dén 10 canh hodc vong spiro c6 thé ty ¥ duoc thé bang mét hoic nhiéu
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phén ttr thé dugc chon tir nhém bao gém halogen, xyano, oxo, Ci.salkyl, -S(O)w-
Ci-salkyl (trong d6 w 1a 0, 1 hodc 2), hydroxyl, -NH», -NH-Cj.salkyl, -C(O)-Ci.
salkyl va NH-C(O)-Ci.salkyl;

Re dugc chon tir nhém bao gém halogen, xyano, hydroxyl, nitro, C1.salkyl
(thy y duge thé bang mot, hai hodc ba halogen, xyano hogc hydroxyl), Cz.salkenyl
(thy y duogc thé biang mét, hai hodc ba halogen), Ca-alkynyl (tity ¥ dugc thé bing
mot, hai hoic ba halogen), Cs.sxycloalkyl, Cisalkoxy (tiy y dugc thé bang mét,
hai hodc ba halogen), R*RPN-, R*R’N-SO;-, R®R’N-C(0)-, R?-C(0)-NR?-, R?-
C(0)-, R%-S(0)w-NR"- (trong d6 w 12 0, 1 hoic 2), hodc R*-S(O)w- (trong do w 1a
0, 1 hoac 2).

R¢ dugc chon tir nhom bao gdm: Cisalkyl (tily v dugc thé bing mot, hai
hodc ba halogen, hodc hydroxyl) hodc RaRbN-C(O)-;

Re dugc chon tir nhém bao gdm: halogen, phenyl, phenyloxy, anilinyl,
hydroxyl, xyano, C1.salkyl (thy y dugc thé bing mat, hai hodc ba halogen, xyano
hogc hydroxyl), Cs.sxycloalkyl (tuy y duoc thé bang mét, hai hodc ba halogen,
xyano hodic hydroxyl), Ca-salkenyl (tly ¥ dugc thé bing mot, hai hodc ba halogen,
xyano hodc hydroxyl), _Cz-salkynyi (thy y dugc thé bang mot, hai hojic ba halogen,
xyano hoac hydroxyl), Cisalkoxy (tiy y dugc thé bang mdt, hai hoic ba halogen,
xyano hodc hydroxyl), R%-C(O)NR?-, R?R°N-, _RaRbN-302-, R?-8(O)w- (trong d6
w 120, 1 hodc 2), R*-S0,-NRP-, R°R’N-C(0)-, di vong (tiry y duoc thé bing mét,
hai hodic ba gbc, mdi gbc doc lap duge chon tir nhém bao gém R®, va duge nbi
v6i R3 hodic R’ thong qua cacbon hodc nguyén tir khac loai), hodc heteroaryl (tity
y dugc thé béng mot, hai hoac ba géc, mdi géc ddc lap dugc chon tir nhdm bao
gbm R¢ va duge nbi véi R? hoic R’ thong qua cacbon hoic nguyén tir khéc loai),
hodic hai nhém R 1ién k& cing v6i cacbon ma ching gén vao, cling v6i nhau dé
tao ra'di vong hodc vong heteroaryl c6 5 hodc 6 canh tuy y dugc thé 'b%mg 0,1
hodc 2 halogen dugc chon tir F hodc Cl va ¢ thé c6 mot hodc hai nguyén tir khic

loai bd sung dugce chon tir O, S hoic N;

R duoc chon tir nhom bao gdm: halogen, phenyl (tlly y dugc thé bing
mdt, hai hodc ba gbc, mdi gbc doc lap dwoc chon tir nhém bao gdm R®),

phenyloxy (tuy y dugc thé bang mot, hai hoic ba gbc, mdi gbc doc lap dugce chon
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tir nhém bao gdm R®), hydroxyl, xyano, Ci-salkyl (tily ¥ dwoc thé bing mot, hai
ho#c ba halogen, xyano hoic hydroxyl), Ca-salkenyl (tiy ¥ dugc thé bing mot,
hai ho#c ba halogen, xyano hodc hydroxyl), Czsalkynyl (tlly y dugc thé bang
mdt, hai hodc ba halogen, xyano hodc hydroxyl),' C1-6a1k0Xy (thy ¥ dugc thé bang
mdt, hai hoic ba halogen, xyano hodc hydroxyl), R*RPN-, R®-C(O)NR?-, R*RPN-
SOz-, R®RPN-C(0)-, R*-S(O)w- (trong d6 w 1a 0, 1 hodc 2), R®%-SO,-NR"-,
heteroaryl (tily y duoc thé bing mot, hai hoic ba gbc, méi. gbc doc 1ap duoc chon
tir nhém bao gdm R va dugc nbi véi R théng qua cacbon hodc nguyén tir khac
loai), di vong (tuy y duge thé bang mat, hai hoic ba géc, mbi géc doc 1ap dugc
chon tir nhém bao gdm R¢, va dugc ndi véi R7 thong qua cacbon hogic nguyén tir
khac loai), hoic heteroaryloxy (ty ¥ duoc thé bing mét, hai hoic ba gbc, mdi
gbc doc 14p dwoc chon tir nhém bao gdm R°), hodc hai nhém R 1ién k& cing véi -
cacbon ma ching gin vao cling nhau tao ra di vong hogc vong heteroaryl c6 5
hodc 6 canh tuy y dugce thé bang 0, 1 hodc 2 halogen dugc chon tir F hodc Cl va

¢6 thé c6 mot hodic hai nguyén tir khéc loai bd sung duge chon tir O, S hoic N;
va mubi dugc dung hodc chit ddng phan 1ap thé cua chiing.

Theo mdt sb phuong an, T 13 CX3, va/hodc RV duge chon tir nhém bao gf‘)m metyl,
etyl, iso-propyl, fert-butyl, benzyl va phenyl. Vi duy, séng ché dé xuét cac hop chét c6
cong thirc I trong d6 it nhAt mot, hai hodc ba trudng hop X 1a halogen, vi dy, trong d6 it
nhét hai trudong hop X 13 halogen, ho#ic ba trudng hop X 13 halogen, vi du, trong d6 X
c6 it nhat mot, hai, hodc ba, hodc it nhat mot truong hop, 1a flo. Theo mot sé phuong
an, vi dy, cong thirc I co thé dugc thé hién bai:

j\ CFs
RL )\

N O CFs

R2
trong d6 R! va R? dugc dé xuét & trén; vi dy, trong d6 R! va R? cung nhau cung v6i
nguyén tir nito ma ching gin vao tao ra di vong cé 4 dén 7 canh, vi du, vong B nhu

dugc mo ta ¢ trén, cd nito bd sung c6 thé dugc thé nhu duge mo ta trong ban mo ta nay.

Theo mot phuong an khéc, sang ché d& xult hop chét co cong thirc:

F3
oy I
RO~ e,

R? trong do:
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R? 12 H ho3c C;-Csalkyl;

L' 1a —CH>- ho#ic -CH>-CH>-; va

R® dugc chon tir nhém bao gdm phenyl, naphtyl, indanyl, benzodioxol,
benzoxazol, benzoisoxazol, benzimidazol, benzotriazol, oxadiazol, indazol, isooxazol,
quinolin, isoquinolin, pyridin, pyrazin, pyrimidin, thienyl, thiazol, benzothiopen, indol,
benzothiadiazol, pyrazol, hodc 3,4-dihydro-2H-benzo[5][1,4]oxazin trong d6 R® c6 thé
tuy y dugce thé bang mdt, hai, ba hoic bdn géc, mbi géc ddc 1ap dugc chon tir nhém bao
gdm halogen, phenyl (tlty y dugc thé bing halogen, Xyano, metyl hoic CF3), phenyloxy,
hydroxyl, xyano, Crsalkyl (thy ¥ dugc thé bing mdt, hai hoic ba halogen, hoic
hydroxyl), C1.salkoxy (tity ¥ duge thé bing mot, hai hodc ba halogen, hoic hydroxyl),
R2RPN-, R?RPN-S0;-, R2-S(O)w- (trong 6 w 12 0, 1 hogc 2), R*-S(0O)w-NR"- (trong d6
‘w14 0, 1 hodic 2), R®-R’N-C(0)-, C1.salkyl-C(O)NR®-, heteroaryl (thy ¥ dugc thé bing
Ciealkyl), hodc heteroaryloxy.

Vi du, R® ¢6 thé vi du, 1a phenyl, tily ¥ dwoc thé bang halogen, xyano, hydroxyl,
metoxy, pyridin (tiy ¥ dugc thé bing metyl), phenyl hodc phenyloxy. RS vi du, c¢6 thé

¢6 cdng thirc trong so céc cong thirc dudi day:

O\/O’ o/, O hoic EOD g,

va/hogic R? 1a metyl hogic etyl. L! c6 thé, theo cac phwong 4n nhét dinh, 13 -CHa-.

Theo mdt sé phuong 4n, R® dugc chon tir nhém bao gbém:

'i{ 5“@ 0 b3 E@/@H{L
©, , O ,<O:©/,O®©/,Nl/ , hodc
,

N X
& , mdi gbc R tiry ¥ dwoc thé trén nguyén tir cacbon tu do nhur duge mo ta
& trén.
Theo cac phuong 4n khac, R! va R? cing nhau cing véi nguyén tir nito ma ching
gin vao tao ra di vong A c6 4 dén 7 canh trong d6 mét nguyén tit cacbon trong vong A

co phz:fm tit thé dugc thé hién boi:
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R3
R
R® .
, trong d6 R3, R, R’ dugc mo ta & trén. Vi du, hop chat duge du

tinh c6 cong thic:

(RY) /lol\ % oo 1L
R
B~ O)\CF3 ( >p\«NJLOJ\CF3
R3 R3
R* -
RS (Ila) hogc R® (IIb), vi dy,

trong d6 R® va R® dugc mo ta & trén, hodc vi du, mdi gdc doc 14p dugc chon tir nhém

bao gom:

- s\ ' O/@ﬁ 2
g o oo oV o
% S >
% , '@/Q , Q\f, '@5\, D\'f (mdi g tuy ¥

dugc thé trén nguyén tir cacbon tu do nhur dugc md ta & trén); va

plao, 1,2, 3 hodc 4;

R¢ duge chon tir nhém bao gém: H, Cisalkyl (thy y duoc thé bang mot, hai hogic
ba halogen, ho#ic hydroxyl) hodc R*R’N-C(O)-;

Theo mot s phuong an, R* ¢6 cong thirc I hodc I1a c6 thé dugc chon tir nhém bao
gdm H, hydroxyl va metoxy. Theo cic phuong 4n bd sung hoic phuong 4n khac, R! va
R? cung nhau cing v4i nguyén tir nito ma ching gén vao tao ra di vong B ¢6 4 dén 7
canh ¢6 nito bd sung (trong d6 vong B ¢ thé dugc thé trén cacbon vi/hodc nito nhu
duogc mé ta trong ban mo ta nay).

Ngoai ra, sang ché ciing dé xuét hop chét c6 cong thirc:

. 0O CF,
R

( )|B\/\N/[LO)\T

RL

LN (1),

trong d6 p 12 0, 1 hodc 2;
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T duoc chon tir nhém bao gébm —C(0)-O-metyl, —C(0)-O-etyl, —C(0O)-O-iso-
propyl, -C(0)-O-tert-butyl, —C(0)-O-benzyl va —C(0)-O-phenyl va CXj, trong d6 mdi
truong hop X 1a H hodc halogen (vi du, F);

L3 duoc dé xuét & trén, vi du, trong d6 L3 13 —CH(phehyl)-,—CH(heteroaryl)-, hodc
—CH (dj vong)-, hodc vi du, L? dugc chon tir nhém bao gdm mét lién két, C1-Csalkylen
(hodc vi dy, Ci-Csralkylen hogc —CHa-), -C(O)-, -CH-C(O)-NH, -S(O)w- (vi dy, -S(O)2-
), va Ci-Cealkylen-S(O)w- vi du, Ci1-Cralkylen-S(O)w-), trong d6 w 14 0, 1 hodc 2, va
trong d6 C1-Csalkylen (hodc vi du, -CHz-), vi du tlty y dugc thé bing phén tir thé dugc
chon tir nh6m bao gém: phenyl, biphenyl, phenyloxyphenyl (mdi nhém tiry y duge thé
bang halogen, C1salkyl (tity ¥ dugc thé bing mét, hai hosic ba halogen, hoic hydroxyl),
heteroaryl mét hodc hai vong ¢6 1, 2 hodc 3 nguyén tir khéc loai doc 14p dugc chon tir

nh6ém bao gdm O, S hoic N); R dugc dé xuit & trén, va

R’ dugc chon tir nhém bao gdm phenyl, biphenyl, phenyloxyphenyl, heteroaryl
mot hoic hai vong hodc di vong mot hodc hai vong, trong d6 heteroaryl hodc di vong c6
1, 2 hodc 3 nguyén ti khac loai ddc 14p dugc chon tir nhém bao gém O, S hodc N; trong
do R7 tuy y dugc thé bﬁng mot, hai, ba hodc bdn ph?m tr thé dugce chon tir nhém bao
gdm halogen, xyano, phenyl (tiy y duoc thé bing mét, hai, hodc ba phin tir thé dugc
chon tir nhém bao gdm: halogen, metyl, etyl, propyl, t-butyl, xyano hoic CF3),
phenyloxy, hydroxyl, xyano, Ci.salkyl (tuy y duge thé bang mot, hai hogic ba halogen,
ho#c hydroxyl), Cisalkoxy (tuy y dugc thé bing mot, hai hodc ba halogen), R®RPN-,
R#RPN-SO»-, R2-S(0)w-NRP- (trong d6 w 1a 0, 1 hodc 2), R®RP’N-C(0O)-, Ci-salkyl-
C(O)NR™, heteroaryl (tly y dugc thé bing mot hodc hai phan tir thé, m&i phén tir thé
duoc chon tir Ci-salkyl hodc halogen), ho#c heteroarylbxy (thy y duoc thé bing mot hodc
hai phén tir thé, m3i phan tir thé dugc chon tir Ci-alkyl hodc halogen), va mudi duoc

dung va chit ddng phan l4p thé ctia chiing,

Theo cac phuong 4n nhéit dinh, L3 ¢6 thé 14 —-CH-R'?, (vi dy, cong thirc I hogc III)
trong d6 R!° dugc chon tir nhém bao gém phenyl, naphtyl, indanyl, benzodioxol,
benzoxazol, benzoisoxazol, benzimidazol, benzotriazol, oxadiazol, indazol, isooxazol,
quinolin, isoquinolin, pyridin, pyrazin, pyrimidin, thienyl, thiazol, benzothiopen, indol,
benzothiadiazol, pyrazol, hodc 3,4-dihydro-2H-benzo[b][1,4]oxazin, trong d6 R'° c6 thé

tuy y dugce thé béng mot, hai hoac ba géc, mdi géc d6c lap dugce chon tir nhdm bao gém
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halogen, phenyl (tuy y dugc thé bing halogen, xyano, metyl, metoxy, hoic CF3),
phenyloxy (ty ¥ dugc thé bing halogen, xyano, metyl hogic CF3), hydroxyl, xyano, Ci.
salkyl (tly y duoc thé bing mot, hai hodc ba halogen, hoic hydroxyl), C1.saikoxy (tly y
dugc thé bang mot, hai hodic ba halogen, xyano hoic hydroxyl), R*RPN-, R*RPN-SO;-,
R2-S(O)w-NR"- (trong d6 w 1a 0, 1 hodc 2), R®R’N-C(0)-, Ci-salkyl-C(O)NR?-,
heteroaryl (tity ¥ duoc thé bang Ci.salkyl), hodic heteroaryloxy. Theo cac phuong an
khéc, L* dugc chon tir nhém bao gdm mot lién két, ~-CHa-, -S(O)z- hodc -C(O)-.

Vi du, theo c4c phuong an nhit dinh, R va/hoiic R1° ¢6 cong thirc I hodc III c6 thé

dugc chon tir nhdm bao gé)m

, ‘L’L . | O@‘é .
SRcadRcostssasadiee
~N %c_ | X -

"y N X N™ ™S |
%,,O/Q ,E'\'j\?),'@é;\, r\[)\ff,trongclém(’)igéc

& trén c6 thé thy y dugc thé trén nguyén tir cacbon tw do bing mdt, hai, ba hoic ‘bén

phén tir thé doc 1ap duoc chon tir nhém bao gdbm R, duge md ta & trén.

Theo cac phuong 4n khéc, R7 va/hodc R ¢6 cong thic I hodc I (hodc R® va/hodc

R’ ¢6 cong thl’rc IT) c6 thé dwoc chon tir nhém bao gdm:

0, Wy, o

R

trong d6

R® dugc chon tir nhém bao gém H, phenyl (tity y durorc thé bang mdt, hai hodc ba
phan tir thé, mdi phan tir thé doc 1ap duge chon tir nhém bao gdm halogen, C1.alkyl (tity
¥ duoc thé bang mét, hai hoic ba halogen), va Cisalkoxy (tiy ¥ dugc thé bang mdt, hai
hecic ba halogen)), va Ciealkyl (tuy y dugce thé bing mdt, hai hodc ba halogen);

Riva Ri ¢6 thé doc 1ap duoc chon tir nhém bao gdm: H, CH3, Ca-alkyl (thy y duge
thé bang mot, hai hoic ba gbc ddc 1ap dugc chon tir nhém bao gbdm R°)), phenyl (tly ¥

dugc thé bing mot, hai hoic ba gbc doc 1ap dugc chon tir nhém bao gdm R°), va Cs.
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sxycloalkyl (tuy ¥ duoc thé bang mot, hai hodc ba gc doc 1ap dugc chon tir nhém bao
gdm R®), trong d6 R® dwgc md ta & trén. Nén hiéu ring mbi gbc trén ciing c6 thé tay y
dugc thé trén nguyén tir cacbon tu do, néu cé, bing mét, hai, ba hodic bbn phan tir thé

ddc 1ap duoc chon tir nhém bao gom R, duoc md ta & trén.

Theo c4c phwong 4n nhét dinh, R ¢6 thé dugc chon tir nhém bao gdm phenyl,
- naphtyl, indanyl, indazol, isooxazol, ~quinolin, isoquinblin, pyridin, pyrazin, pyrimidin,
thienyl, thiazol, benzothiopen, indol, benzothiadiazol, pyrazol, hodc 3,4-dihydro-2H-
benzo[b][1,4]oxazin, va R7 ¢6 thé tity ¥ duoc thé bang mdt, hai, ba hodc bdn phin tir thé
dugc chon tir nhom bao gébm halogen, phenyl (tiy ¥ dugc thé bing mdt, hai hoic ba
~ phén tir thé dwoc chon tir nhém bao gdm: halogen, metyl, etyl, propyl, t-butyl, xyano
hodc CF3), phenyloxy, hydroxyl, xyano, Ci.salkyl (tiy y duoc thé bang mot, hai hoic ba
halogen, ho#ic hydroxyl), Ci.salkoxy, R*RPN-, R®RPN-SO;-, R?-S(0)w-NR"- (trong d6 w
12 0, 1 hodic 2), R®R’N-C(0O)-, Ci.salkyl-C(O)NR?-, di vong (tlly y dugc thé bing Ci.
salkyl), heteroaryl (tlly y dwoc thé bing Ci.salkyl), hodic heteroaryloxy.

Sang che cling dé xuat hop chét c6 cong thirc:

w11
PN o7 CF,
R7\L3,N

trong do:

plao,1, 2,3 hoic4;

R¢ doc 1ap duge chon trong mdi trudng hgp tir nhém bao gbém: H, Ci.salkyl (ty
y duge thé bang mét, hai hodc ba halogen) va R*R’N-C(O)-;

L3 dugc chon tr nhém bao gdm: mdt lién két, Ci-Cealkylen, -C(O)-, Ci-
Csalkylen-C(O)-, Ci-Cealkylen-O-C(O)-, NR*-C(O)- Ci-Cealkylen-, -S(O)w- va Ci-
Cealkylen-S(O)w-, trong d6 w 12 0, 1 hodc 2, va trong d6 Ci-Csalkylen tiy ¥ duoc thé
bing fn(f)t hodc hai phén tir thé dugc chon tir nhém bao gbm: halogen, hydroxyl, xyano,
va R7 bd sung;

R7 dugc chon tir nhém bao gébm: H, phenyl, naphtyl, hetercaryl mot hodc hai
vong, hoic di vong mdt hodc hai vong, trong d6 heteroaryl hodc di vong ¢6 1, 2 hodc 3

nguyén tir khac loai dc 1ap dugce chon tir nhém bao gf“)m O, S hoic N; trong d6 R7 tury
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y dugc thé b%mg mét, hai, ba hodc bdn géc ddc lap dugce chon tir nhém bao gém halogen,
phenyl (tury ¥ dwoc thé bing mot, hai hodc ba gbc, mdi gbe ddc lap duge chon tir nhém
bao gdm R°), phenyloxy (tiy y dugc thé bing mot, hai hoic ba gbc, mdi gbc doc 1ap
duge chon tir nhém bao gdbm R®), hydroxyl, xyano, Ci-salkyl (tity y dugc thé bing mat,
hai hogic ba halogen, xyano hojc hydroxyl), Ca.salkenyl (tiiy ¥ duoc thé bang mét, hai
hodc ba halogen, xyano hoéc hydroxyl), Ci.salkoxy (tuy y dugc thé béng mot, hai hodc
ba halogen, xyano hoic hydroxyl), R*R’N-, R*-C(O)NR?-, R®-RP°N-SO;-, R®R°N-C(O)-,
R2-S(O)w- (trong @6 w 1a 0, 1 hodc 2), R&-S(O)w-NRP- (trong d6 w 1a 0, 1 hodc 2),
heteroaryl (tiy ¥ duoc thé bing mét, hai hodc ba gdc, mdi gdc doc 1ap dugce chon tir
~ nhém bao gém R®) hoic heteroaryloxy (tity y dugc thé bing mdt, hai, hodic ba gbc, mdi

géc ddc 1ap dugce chon tir nhém bao gém R®);

R?vaRPco thé doc 1ap duoc chon, trong mdi truong hop, tir nhém bao gdm hydro
va Cialkyl; trong d6 Crsalkyl c6 thé tiy ¥ duoc thé bing mot hodc nhiéu phan tir thé

dugc chon tir nhém bao gdm halogen, xyano, oxo, hydroxyl, di vong va phenyl;

hodc R? va R®, khi chung xut hién cling nhau cling v&i nguyén tir nito ma ching
gén vao, tao ra di vong c6 4 dén 6 canh hodc vong spiro hogic di vong hai vong c¢6 9 dén
10 canh, ma c6 thé c6 nguyén tir khic loai b sung dwoc chon tir nhém bao gdm O, S
hodc N; trong}dc') di vong c6 4 dén 6 canh hogc di vong hai vong c6 9 dén 10 canh hodc
vong spiro cél thé thy v duoc thé bing mot hodc nhiéu phén tir thé dugc chon tir nhom
bao gébm halogen, xyano, oxo, Cisalkyl, -S(O)w-Ci-salkyl (trong d6 w 1a 0, 1 hodc 2),
hydroxyl, -NH, va NH-C(0)-C1.salkyl; |

R® dugc chon tir nhém bao gdm halogen, xyano, hydroxyl, nitro, C1alkyl (thy y
duoc thé bing mot, hai hoic ba halogen, xyano hogc hydroxyl), Ca-salkenyl (tly y dugc
thé bing mot, hai hodc ba halogen), Cssxycloalkyl, Cialkoxy (tily ¥ dugc thé bing
mét, hai hodic ba halogen), R®RPN-, R®R°N-SO;-, R*R°N-C(0)-, R*-C(0)-, R*-C(0)-
NR2-; R2-S(0)w-NR®- (trong d6 w 13 0, 1 hodc 2), hodic R*%-S(O)w- (trong d6 w 1a 0, 1
hoic 2). |

Theo mét phwong an, hop chét dugc d& xuft trong ban mb ta nay c6 thé ¢6 cong

thirc:
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(R% (RY)

HUCASIE TS

av), y V),

e B L R R, J? A

CF3 I/ CF3
7J\/N\) ‘N \)

Rl VD), R (VID)
trong 6 p1a 0, 1, 2, 3 hodc 4;

R¢ doc 1ap dugce chon trdng mdi trudng hop tir nhém bao gém: H, Ci.galkyl (ty
¥ duwgc thé bang mot, hai hoic ba halogen) va R®RPN-C(O)- trong d6 R? va R c6 thé doc
1ap dugc chon, trong mdi trudng hop, tir nhém bao gém hydro va Ci.salkyl; trong d6 Ci.
salkyl c6 thé thy y dugc thé bang mot hoic nhiéu phin tir thé dugc chon tir nhém bao
gdm halogen, xyano, oxo, hydroxyl, di vong va phenyl; hosc R? va R® ciing véi nguyén
tlr nito ma chung ge"m vao, tao ra di vong c6 4 dén 6 canh hoic vong spiro hodc di vong
hai vong ¢6 9 dén 10 canh, c6 thé c6 nguyén tir khéac loai bd sung dugc chon tir nhém
bao gdm O, S hoic N; trong d6 di vong c6 4 dén 6 canh hoic di vong hai vong hoic
vong spiro c6 9 dén 10 canh c6 thé tiry y dugc thé bing mot hodc nhidu phén tir thé dwoc
chon tir nhém bao gdm halogen, xyano, oxo, Ci-salkyl, hydroxyl, -NHa, -S(O)w-Ci1-salkyl
(trong d6 w 1a 0, 1 hodc 2), Ci.salkyl-C(O)- va NH-C(O)-Ci-salkyl,;

Rf doc 1ap duoc chon trong mdi truong hop tir H, R®RPN-, R*RPN-C(O)-,
phenyoxy, phenyl (tlly ¥ dugc thé bing mdt, hai hoic ba halogen hoic metyl); pyridinyl
(thy ¥ duoc thé bing mét, hai hodic ba halogen hoic metyl) halogen, Ci-alkyl (tity ¥
duoc thé bing mot, hai hoic ba halogen) va Ci.salkoxy (tity ¥ dugc thé bing mot, hai
hoic ba halogen) trong d6 R? va R ¢6 thé doc lap dugc chon, trong mdi trudng hop, tir
nhém bao gdm hydro va Cisalkyl; trong d6 Ci-salkyl c6 thé tiy y duogc thé bing mét
hodc nhiéu phén tir thé dugc chon tir nhém bao gdm halegen, xyano, oxo, hydroxyl, di
vong va phenyl; hoic R? va R® ciing véi nguyén ti nito ma chiing gén vao, tao ra dj vong
¢6 4 dén 6 canh hodc vong spiro hoic di vong hai vong c6 9 dén 10 canh, c6 thé c6
nguyén t& khac loai bb sung dugc chon tir O, S hodc N; trong d6 di vong c6 4 dén 6
canh hoe}c vong spiro hodc di vong hai vong ¢6 9 dén 10 canh c6 thé tiry y dugc thé bing

mdt hodc nhidu phin tir thé dwgc chon tir nhém bao gbm halogen, xyano, oxo, C1-salkyl,
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hydroxyl, -NHa, -S(O)w-Ci.¢alkyl (trong d6 w 1a 0, 1 hodc 2), Ci-salkyl-C(O)- va NH-
C(0)-Ci-salkyl;

Riva R c6 thé doc 1ap dugc chon tir nhém bao gdm: H, Crsalkyl (ty y dugc thé
bang mdt, hai hodc ba gbc dbc 1ap dugc chon tir nhém bao gdm R®), phenyl (tity y dwoc
thé bang mot, hai hoic ba gbc ddc 14p dugc chon tir nhém bao gdm R°), va Cs.exycloalkyl
(thy ¥ duoc thé bing mot, hai hoic ba gbc ddc 1ap duge chon tir nhém bao gbm R°),
trong d6 R® dugc mb ta & trén. Nén hidu ring mdi gdc trén ciing c6 thé thy ¥ dugc thé
trén nguyén tir cacbon ty do, néu c6, bing mdt, hai, ba hoic bdn phén tir thé doc 1ap

duogc chon tir nhém bao gom RY, duge mo ta & trén;

va mubi dugc dung va chit ddng phén l4p thé ciia ching. Vi dy, mét Reco thé 13
di vong duge chon tir nhém bao gdm piperidinyl, pyrolidinyl, morpholinyl, va pyrazol
trong, vi du, hgp chét IV.

Theo mot phwong 4n khac, hop chit duoc dy tinh c6 thé c6 cong thirc:

o} trong d6

TlACX3zhoac O ;

X ddc 1ap trong mdi trudng hop 1a halogen hodc H;

V 1a O hodc NR?

RY dugc chon tir nhém bao gdm hydro, Ci-Cealkyl, C-Cealkenyl, phenyl va
heteroxyclyl; trong d6 Ci1-Csalkyl, C2-Csalkenyl, phenyl va heteroxyclyl tuy y dugc thé
bang mdt, hai hoic ba géc doc 1ap duge chon tr nhdm bao gbm halogen, hydroxyl,

xyano, phenyl va heteroxyclyl;

RE dugc chon tir nhém bao gdm H, Ci-Csalkyl, heteroxyclyl hodc phenyl; trong
do RE ty y duoc thé bang mét, hai hoic ba gbc doc 1ap duge chon tlir nhém bao gém
halogen, nitro, C1-Csalkyl, phenyl va heteroxyclyl; va chét ddng phan l4p thé hodc mubi

dugc dung cua no.

Séng ché dé xuit hop chét c6 cong thirc:

_24-



29569

TlaCXshodc O ;

X doc 1ap trong mdi truomg hop 1a halogen hoic H;

V 12 O hoic NRY;

RV dugc chon tir nhém bao gdm hydro, Ci-Csalkyl, Co-Csalkenyl, phenyl va
heteroxyclyl; trong d6 Ci-Cealkyl, C2-Csalkenyl, phenyl v heteroxyclyl tity ¥ dugc thé

‘ b'?mg mot, hai hodc ba géc ddc lap dugc chon tir nhém bao gém halogen, hydroxyl,

xyano, phenyl va heteroxyclyl;

R” dugc chon tir nhém bao gdm: H, phenyl, naphtyl, heteroaryl mdt hoic hai
vong ¢6 1, 2 hodc 3 nguyén tlir khéc loai ddc 14p dugce chon tir nhém bao g(‘?)m O, S hodc
N, hodc di vong mdt hodc hai vong ¢6 1, 2 hodc 3 nguyén tir khac loai ddc lap dugce
chon tir nhém bao gém O, S hoic N; trong d6 R tiy y dugc thé béng mot, hai hodc ba
gbc doc 1ap duge chon tlr nhém bao gbm halogen, phenyl (tiy ¥ dugc thé bing mét, hai
hoic ba gdc, mbi gbc doc 1ap duge chon tir nhém bao gbdm R°¢), phenyloxy (tuy y dugc
thé béng mot, hai hodc ba géc, mdi géc doc 1ap duogc chon tir nhém bao gém R°),
hydroxyl, xyano, Ci.salkyl (tity y duoc thé bing mdt, hai hodc ba halogen, xyano hozic
hydroxyl), Casalkenyl (tly ¥ dwoc thé bang mét, hai hoic ba halogen, xyano hogic
hydroXyl), Cisalkoxy (tlly ¥ duoc thé bing mdt, hai hoic ba halogen, xyano hoic
hydroxyl), R®R’N-, R®&-C(O)NR?-, R®RPN-SO;-, R?R’N-C(0)-, R*-S(O)w- (trong d6 w 1a
0, 1 hoic 2), R2-S(0)w-NR®- (trong d6 w 13 0, 1 hodc 2), heteroaryl (tuy y dugc thé bang
mot, hai hodc ba géc, mdi géc doc 14p dugc chon tr nhém bao gém R®) hoic
heteroaryloxy (tuy y dugc thé béng mat, hai hodc ba géc, mdi géc ddc 1ap dugce chon tir
nh6ém bao gébm R®);

R®va R ¢6 thé doc lép dugc chon, trong mdi trudng hop, tir nhém bao gdm hydro
va Cialkyl; trong d6 Cisalkyl c6 thé tlly ¥ duge thé bang mot hodic nhiéu phan tir thé

dirgc chon tir nhém bao gbém flo, xyano, oxo va hydroxyl;

hodc
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R? va R®, khi ching xuit hién ciing nhau cling véi nguyén tit nito méa ching gin
vao, ¢6 thé tao ra di vong c6 4 dén 6 canh, c6 thé c6 nguyén tir khac loai bd sung dugc
chon tir O, S hodc N; trong d6 di vong c6 4 dén 6 canh c6 thé tuy y duge thé b'?lng mot

hoiic nhiéu phén tir thé dugc chon tir nhém bao gbm flo, xyano, 0xo hoéc hydroxyl;

Re duoc chon tir nhém bao gém halogen, xyano, hydroxyl, nitro, Cisalkyl (tiy ¥
dugc thé bang mot, hai hodc ba halogen, xyano hodc hydroxyl), Cz-¢alkenyl (t1‘1y y dugce
thé bang mot, hai hoic ba halogen), Cs.sxycloalkyl, Cisalkoxy (ty ¥ dugc thé bing
mdt, hai hodc ba halogen), R*°RPN-, R®RPN-S02-, R®R’N-C(O)-, R?-S(0)w-NR"- (trong
d6 wl1a 0, 1 hodc 2), hodc R?-S(O)w- (trong d6 w 12 0, 1 hodc 2); va mubi dugc dung va

chét ddng phén 13p thé cta ching.

Quy trinh didu ché cac hop chit duge mo ta trong ban mo ta ndy duge dé xuit dudi
dédy bang cach tham khao cac so dd 1 dén 15. Trong céc phén tmg dugc md ta dudi ddy,
c6 thé cin bao vé cac nhém chirc phan dmg (nhu cic nhém hydroxyl, amino, thio hodc
carboxyl) dé tranh su tham gia khong mong mudn ctia chiing trbng céc phan tng. Sy két
hop cla céac ﬁhém nay, va cac phuong phap cin thiét dé bd sung va loai bo ching da
biét bdi ngudi co hiéu biét trung binh v& linh vuc lién quan [vi dy, xem Greene, Wuts,
Protective Groups in Organ'ic Synthesis, 2nd Ed. (1999)]. Nguyén liéu duge st dung
trong cac so dd dudi day c6 thé dugc thu hodc dugc didu ché bing céc phuong phap
duoc mo ta trong tai li€u hoa hoc, hoic bang cac dang cai bién cta chung, sir dung céc
phwong phap di bit béi ngudi c6 hidu biét trung binh vé linh vuc lién quan. Thi tu
trong d6 cac budc dugc tién hanh c6 thé thay ddi phy thuéc vao cac nhom dugce dua vao
va chét phan tng dugc sir dung, nhung s& hién nhién d6i v6i ngudi c6 hiu biét trung

binh v& linh vuc lién quan.

Chién luoc téng hop chung duoc sir dung dé diéu ché cac hop chét carbamat c6
cong thie I duge md ta trong so d6 1. Hexafloisopropyl clorofomat dugc hoat héa, C
c6 thé duoc didu ché bang phan l'mg cla hexafloisopropanol B véi triphosgen A v6i su
c6 mit cia bazo nhu diisopropyletyl amin hodc 2,6-lutidin vé6i dimetyl aminopyridin
xuc tac trong' duhg mbi nhu metylen clorua hoic axetonitril. Nhém —~NR!'R? mong mudn
(trong d6 R! va R? dugc mo ta & trén) clia carbamat ¢ thé dugc gin bing phan ing cla
clorofomat dugc hoat héa véi amin D thich hop. Cac nhém R! va R? cu thé duge chon

trén co s& cdc nhém mong mudn trong san pham carbamat cuoi E.
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So db 2 cung clp quy trinh tong hop dugc 14y 1am vi du dé didu ché nguyén li¢u
amin dugc st dung trong so dd 1. Phin tr thé amin C mong mudn nhén dugc tir bién F
dugc bao vé bdi Boc. Viée loai bo nhém Boc dat duge bing phéan ng cua amin dugc
bao vé bdi Boc voi N-metylmorpholin va iodotrimetylsilan hoic theo cich khac, bing
cach xir Iy véi dung dich HCl1 4N trong dioxan trong dung mé6i nhw CH>Cl, & nhiét 40
nam trong khoang tir 0 dén 25°C hoic bang cach xir Iy bang axit trifloaxetic trong dung

moi nhu CH2Cl.

SO PO 2
Ri.,..B Rie,,-
1\,?] oc LR N H
Ro R2
F D

So dd 3 cung cdp quy trinh tdng hop dugc 1dy 1am vi du chi tiét dé diéu ché cac
din xuét carbamat c6 nhém piperidin c6 c6ng thirc cdu tao chung K. Arylbromua G ¢6
thé thu dugc tir ngudn thwong mai va dugc chuyén héa thanh aryllithi st dung ters-
butyllithi & nhiét d§ gidm. Phan tmg cta aryllithi v6i este H tao ra ruou I. Rugu I ¢ thé
dugc chuyén héa thanh hop chét trung gian J theo quy trinh chuén dai dién dugc mo ta
trong So dd 2. R& duwgc md ta & trén. qu'chét c6 cdng thirc cAu tao chung K c6 thé dugc
didu ché theo quy trinh chuin dai dién dugc mo ta & trén trong so dd 1. Phuong phép

héa hoc trong tu co thé dugc tién hanh b%mg cach stir dung heteroarylbromua.

SO PO 3
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So dd 4 cung cip quy trinh téng hop duoc 14y 1am vi du chi tiét dé didu ché
carbamat ¢4 cong thirc chu tao chung M, O va Q. Re duge mo ta & trén. Hop chét trung
gian I ¢6 thé dwoc chuyén hoa thanh metyl ete bang cach xit ly v6i NaH hoic bazo twong
tu va metyl iodua trong dung méi nhu THF dé tao ra hop chit trung gian L. Hop chét
trung gian L ¢6 thé duoc chuyén héa thanh sin phdm M theo quy trinh chuén dai dién
dugc md ta trong so dd 1 va 2 & trén. Theo cach khéc, hop chét trung gian I c6 thé duge
chuyén hoa thanh N bing cach xir Iy véi Et;SiH sau d6 bing axit trifloaxetic. Hop chét
trung gian N ¢6 thé dugc chuyéh héa thanh san phdm O theo quy trinh chuén dai dién
duge md ta trong So dd 1 & trén. Ngoai ra, hop chét trung gian I c6 thé dugc chuyén hoa
thanh P sir dung axit trifloaxetic trong dung mdi nhu CH>Clp. Phan ting chuyén hoa P
thanh san phém mong mudn Q c6 thé dat dugc theo quy trinh chuén dai dién dugc mo
ta trong so dd 1. Phuong phap hoéa hoc twong tu ¢6 thé duoc tién hanh bang céach sir

dung heteroarylbromua.

SO PO 4
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So dd 5 cung cip quy trinh tdng hop dugc 14y 1am vi du chi tiét dé didu ché cac
dan xuét carbamat c6 nhom piperazin c6 cong thirc cdu tao chung W. R dwgc mé ta &
trén. Arylbromua G c6 thé thu dugc tir ngudn thwong mai va dugc chuyén héa thanh
aryllithi st dung zerz-butyllithi hodc n-butyllithi & nhiét d6 giam hodc chit phan tng
Grignard sir dung céc diéu kién chudn bdi ngudi c6 hidu biét trung binh v& linh vuc lién
quan hoic thu dugc tir cic ngudn thuong mai. Phan tmg ctia aryllithi hodc chét phan tmg
Grignard v&i etyl format hogic aldehyt R thich hop tao ra rugu S, c6 thé ddi xing (sir
dung etyl format, trong d6 R& 13 twong dwong) hodc khdng d6i ximg (sir dung aldehyt
R, trong d6 R& 14 khong twong duong). Ruou S dugc tao ra theo cac quy trinh trén hodc
thu dugc trén thi trudng cé thé duoc chuyén hoa thanh bién thé clo T st dung thionyl
clorua, tai diém d6 piperazin mong mubn dwoc gin bing cach xir Iy T véi piperazin
dugc bao vé bai Boc trong dung méi, nhu axetonitril, c6 hodc khdng c6 va dugc bb sung
bazo, nhu kali cacbonat, dé tao ra san phdm diarylmetylpiperazin U. Theo cach khéc,
reou S c6 thé thu dugc tir keton c6 ban trén thi trudng sau khi khir bang NaBHs hoic
chét phan tng twong tr trong dung mdi nhu MeOH hodc CH;Cl. Diarylmetylpiperazin
U dugc bao vé dugc chuyén hoa thanh hop chit trung gian V sau d6 tao ra san phim

carbamat W mong mudn theo quy trinh chuén dai dién dugc mé ta & trén trong so dd 1
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va 2. Phuong phap hoéa hoc twong tw c¢6 thé duoc tién hanh bang cach st dung

heteroarylbromua.

SOPO 5

Hop chét bd sung c6 cong thirc ciu tao chung I ¢ thé thu dwgc tir phan tng thé
nguyén t¢ H b?mg kim loai cac di vong thom c6 bén trén thi trudong, X, nhu oxazol st
dung alkyllithi nhu n-butyllithi nhu dugc thé hién trong so dd 6. Cho aryilithi phan tmg
v6i aldehyt Y thich hop tao ra rugu Z. Rugu Z c6 thé duge chuyén héa thanh bién thé
clo, AA sit dung mesyl clorua, tai diém d6 piperazin mong mudn dugc gin vio bing
cach xir Iy AA bing piperazin dugc bao vé béi Boc dé tao ra san phim
diarylmetylpiperazin AB. Diheteroarylmetylpiperazin AB dugc bao v¢ dugc chuyén hoa
thanh san phém carbamat mong mudn AD theo quy trinh chudn dai dién duoc mo ta &

trén trong so db 1 va so dd 2.

Sodd 6
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So db 7 cung cép quy trinh tdng hop duge 14y 1am vi du dé san xult cac din xuit
piperazin carbamat c6 cdc nhém sulfonamit. Piperazin carbamat dugc bao v€ bdi Boc
AE c6 thé duoc didu ché bang cach sir dung cic quy trinh duwoc md ta & trén. Viée loai
b6 nhém Boc c6 thé dat dwgc bing cach sir dung phuong phép chudn dai dién dugc méb
ta trong so dd 2. Nhém sulfonyl mong mubn c6 thé duge gin bing phan tng ctia amin
tur do vé6i arylsulfonyl clorua AF thich hop dé thu dugc san phdm cudi AG. R® dwoc md
t4 & trén. Phuong phap hoa hoc twong tir c6 thé dugc tién hanh bing cach st dung

heteroarylsulfonyl clorua.

So dd 7

AE ’ ’ ' AG

So dd 8 cung cép quy trinh'tc;)ng hop dugc léy 1am vi du chi tiét @& diéu ché din
xuét carbamat c6 nhém pipefazin ho#c nhém piperazin duqc thé dudi dang phin tir thé

amin. Aldehyt AH, tily y dugc thé bing 1 dén 3 nhém R" (nhu duge md ti & trén) c6
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béan trén thi trudong hodc dugc didu ché theo cic phuong phap chung dugc mé ta trong
s0dd 9, 10, 11 c6 thé duge cho phén img v&i amin st dung chét khtr nhu NaBH(OACc)s,
trong diclometan, dicloetan, N,N-dimetylformamit hosic chit twong tw khi c6 hodc
khong c6 ray phan tir dé thu dugc hop chit trung gian AL Phan tmg loai bd nhém béo
vé Boc ¢6 thé dugc tién hanh nhu duge mé ta trong so dd 2 dé tao ra AJ. Phan ing
chuyén héa thanh san phim carbamat AK mong mudn c6 thé dat dwgc theo cac phwrong
phap chuin dai dién dugc mo ta & trén trong so d6 1. Phuong phép héa hoc twong tur c6

thé dugc tién hanh bang cch st dung heteroaryl aldehyt.

So do 8

A
| \§
(@]
-+
I
)
N\
w
o
o
Y
)
Q—Z\
w
o
o

Flobenzaldehyt dugc thé AL c6 thé duge dit trong didu kién thé nhan thom 4i nhan
theo quy trinh téng hop duge ldy 1am vi dy dugc md ta trong so dd 9 sir dung
flobenzaldehyt dugc thé thich hgp va amin hoic phenol mong mudn véi sy c6 mit cia
bazo nhu kali cacbonat trong DMSO hodc dimetylaxetamit & nhi¢t d§ ting cao détaora
aldehyt AM hodc AN. R! dugc mé ta & trén va c6 thé dugc chon doc lap. Cac aldehyt
nay c6 thé duge sir dung 1am bién thé ctia aldehyt AH (So dd 8) sir dung dé didu ché

dan xuit piperazin carbamat dugc thé AK (So d6 8).

So dd 9
Rh Rh
Rh
N Rh
@\(O Re © hoze @ ©
F H "\l H o H
Rb
AL AM AN
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Aldehyt AP dugc thé c6 thé duge diéu ché dudi paladi thong qua phan tng lién
hop theo quy trinh téng hop duoc 1iy 1am vi du dwgc md ta trong so dd 10 st dung
bromobenzaldehyt dugc thé thich hop, AO, va amin mong mudn v6i sy c6 mit cia chit
xtc tac Pd nhu Pda(dba)s, phéi tir nhw BINAP, va bazo nhu natri t-butoxit, va trong dung
mdi nhu toluen & nhiét d6 ting cao. R?, R va R? dugc mo ta & trén. Céc aldehyt ndy c6
thé dugc str dung 1am bién thé cua aldehyt AH (So dd 8) st dung dé diéu ché din xuét
piperazin carbamat dugc thé AK (So dd 8). Phwong phép héa hoc tuong tu c6 thé duge

tién hanh bing cach st dung heteroaryl aldehyt va axit heteroaryl boronic.

So dd 10

@
o
Y
>
/
ZE
(@)

Ngoai ra, phan tng lién hgp ngang c6 paladi xic tac co thé dugc tién hanh trén
aryl bromua dugc thé sau phan Gng amin héa khir véi Boc-piperazin nhu duge md ta
trong quy trinh tdng hop dugc 14y lam vi dy dugc thé hién trong so d6 11. R? RP, R° va
R duwge mo ta & trén. Arylbromua carboxaldehyt AQ dugc thé thich hgp dwoc cho phan
ung vGi Boc-piperazin nhu duge md ta trong so d6 8 dé tao ra AR. Arylbromua AR
dugc xir Iy bing amin mong mudn véi s ¢6 mit clia chit xtc tic Pd nhu Pdy(dba)s,
phéi tir nhi BINAP, va bazo nhu natri terz-butoxit, va trong dung méi nhu toluen & nhiét
d6 ting cao tao ra hop chét trung gian ASma tiép d6 c6 thé duogc chuyén hoa thanh bién
thé cia AK nhu dugc thé hién trong so dd 8. Hop chét trung gian AR ciing c6 thé dugc
xtr Iy bing axit arylboronic dugc thé thich hop tiy y duoc thé biang R® trong cac phan
ung lién hop ngang c6 paladi xtc tdc v4i sy c6 mit cua chét xtc tac Pd nhu Pd(PPhs)s
ho#ic PdClx(dppf) CH2Cl2 v6i sy ¢6 mét ciia bazo nhu kali cacbonat va dung mdi nhu
dioxan hodc hén hop THF/nuéc & nhiét 0 ting cao tao ra AT ma tiép d6 dugc chuyén
hoéa thanh céc bién thé ciia AK nhu dugc thé hién trong so dd 8. Phuwong phép héa hoc
tuong ty c6 thé duge tién hanh bang cach sir dung heteroaryl aldehyt.

So dd 11
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Ngoai ra, aldehyt c6 cdng thirc cAu tao chung AU c6 thé duoc phan tng v6i amin st
dung chét khit nhu NaBH(OAc)s3, trong diclometan, dicloetan, N,N-dimetylformamit
hozic hop chét tuong tw khi ¢6 hodc khdng c6 rdy phén tir dé tao ra hop chét trung gian
AV,nhu dugce thé hién trong so 6 12. R? R va R dugc md ta & trén. Hop chét trung
gian AV co thé dugc phan ung tiép v6i bazo nhu lithi hodc natri hydroxit va trong dung
mbi nhu MeOH/nuéc dé tao ra cac hop chit c6 cong thirc cAu tao chung AW. Viéc xtr
Iy bang AW v6i amin trong céc diéu kién lién hop amit chudn sir dung hop chit 1-etyl-
3-(3-dimetylaminopropyl)carbodiimit  hogc chdt phan tGng twong tu va
hydroxybenzotriazol trong dung mdi nhu CH2Cl; tao ra hop chét trung gian AX. Viéc
chuyén héa thanh cac san phdm c6 cong thirc 1 co thé dat duoc theo cac phuong phap
chuin dugc md ta trong so dd 1 va so dd 2. Phuong phap héa hoc twong tyr ¢6 thé dugc

tién hanh bang cach st dung heteroaryl aldehyt.

So dd 12
h
Rh R R
.Boc
N
@YO @yl\l{\ — $
MeOZC H MeOZC HOZC
AU AV AW
Rh
(\N,Boc
—  —» R2
i NS
N
RP
(e

-34-



29569

Céc hop chit ¢6 cong thirc chung BB c6 thé duoc diéu ché theo so d6 13. R, R%,
R? va R® dugc mo ta ¢ trén. Hop chét metyl 2-((clocacbonyl)oxy)-3,3,3-triflopropanoat
AY d3 hoat hoa c6 thé dugc diéu ché bing phan tng cia metyl 3,3,3-triflo-2-
hydroxypropanoat v6i triphosgen A v6i sy c¢6 mt ciia bazo nhu diisopropyletyl amin
hoic 2,6-lutidin véi dimetyl aminopyridin xdc tic trong dung mdi nhu metylen clorua
hojc axetonitril. Nném -NR!R? mong muén ciia carbamat c6 th dwoc gin bing phan
tmg ctia AY vé6i amin thich hgp D. Cac nhém R! va R? cu thé dugc chon trén co sé cac
nhém mong mudn trong san phﬁm carbamat cudi AZ. Phan tng bién ddi AZ khéc trong
céc didu kién thuy phan st dung NaOH hodc bazo twong ty trong dung moi nhu dioxan
dugc tron v6i nude tao ra BA. Phan ing chuyén hoa thanh amit BB ¢6 thé dat dugc bang
cach st dung cac didu kién twong tu voi cac diéu kién dugc md ta trong so dd 11 hoiic

bang cach xtt Iy v6i metylamin trong THF d& tao ra hop chit BB trong d6 R® bang v6i

hydro va R® bang véi Me.
So dd 13
O CF RN
. o CF3 3 R
2
Cl3C. /U\ CCly  * OMe ———————> Cl)l\o/kﬂ/OMe — % >
o~ O HO _ b
(0] (o]
A AY
JO CF3 /ICJ)\ CF; J?\ CF, ﬁ{a
~ R H s R . i N\ .
N A A ot
R2 0] ' . Rz, (0] . R2 (0]
AZ BA . BB

Heteroaryl aldehyt dugc thé ¢é cong thic chung BF c6 thé dugc diéu ché nhu duge
thé hién trong so dd 14 va dugc sir dung nhu dugc thé hién trong so d6 8 dé didu ché
chit twong tu heteroaryl ciia AK, vi du BG. R! va Ri c6 thé doc 1ap dugc chon tir, va c6
thé 14 hop chét bét ky trong sb cac hop chét, vi du, Cisalkyl, aryl, Cs.sxycloalkyl, v.v.,
hodic nhu dugc mo ta & trén. Metyl keton BC ¢4 ban trén thi trudng co thé dugc ngung
tu bang hydrazin hodc mudi hydrazin BD c6 ban trén thi truong trong dung mdi rugu &
nhiét do trong phong dé hdi luu trong nhiéu gid dén qua dém dé tao ra hydrazon BE.

Tiép d6, hydrazon co6 thé dugc xir Iy bing N-(clometylen)-N-metyl-metanamini clorua
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trong dung mdi nhu N, N-dimetylformamit va dugc khudy & nhiét d trong phong dén
nhiét @ 100°C qua dém. Sau khi tinh ché trong nudc, aldehyt BF dugc tao ra. Aldehyt
nay cé thé duoc chuyén hoéa thanh cac hop chét BG nhu dugc mo ta trong so dd 8.

So dd 14
R'\ +J\ c R - i )C\Fe'
NH o
o HoN” ' )J\ 71\/
Y > Y _ ( —_— > ———
Ri BD H ,

BC BE BF BG

Heteroaryl aldehyt dugc thé ¢6 cong thirc chung BK ¢ thé dugc diéu ché nhu
~ dugc thé hién trong so dd 15 va duoc st dung nhu dugc thé hién trong sc dd 8 dé diéu
ché chét twong tu heteroaryl ciia AK, vi du BL. Riva Rl ¢6 thé ddc 1ap duoc chon tir, va
c6 thé 12 hop chét bat ki trong sb cac hop chét, vi du, Ci-salkyl, aryl, Cs.sxycloalkyl,
v.v., hodc nhu dugc mo ta & trén. Este cla axit 2,4-dioxo-pentanoic BH c6 ban trén thi
trudong co thé dugce ngung tu véi O-metylhydroxylamin c6 ban trén thi truong hodc mudi
ctia no trong dung mdi rugu & nhiét d6 trong phong @& hdi luu trong nhiéu gioy dén qua
dém véi sy ¢6 mit cuia rdy phén tir dé tao ra oxim BL. Oxim tiép d6 co thé duge xir 1y,
vi du, v6i hydrazin hodc mudi hydrazin c¢6 bén trén thi truong trong dung mdi rugu nhu
etanol va dugc khudy & nhiét do trong phong dé hdi luu qua dém dé tao ra este BJ. Este
ndy co thé dugc chuyén hoa thanh aldehyt BK thong qua cac con dudng khac nhau da
biét boi ngudi c6 hiéu biét trung binh vé linh vyc lién quan, bao gbm phén ng khir tryc
tiép bing di-isobutylalumin hydrua trong dung mdi nhu toluen hoic diclometan & nhiét
d6 nam trong khoang tir -78°C dén 0°C sau d6 bang phéan tng tinh ché trong nuéc, hodc
bing cach khir thanh ruou bing chat khir nhur lithi bohydrua hogc lithi nhém hydrua
trong dung mdi nhu tetrahydrofuran hodc dietyl ete & nhiét do -78°C dén nhiét do trong
phong sau d6 bang cach tinh ché trong nuéc va oxy hoa thanh aldehyt voi chét phan ting
nhu pyridini clocromat hodc pyridini dicromat trong dung moi nhu diclometan & nhiét
d6 0°C dén hdi luu. Chét oxy hoa thich hgp khac gdm dimetylsulfoxit v6i chét hoat héa
thich hop, nhu oxalyl clorua & nhigt 49 tir -78°C dén 0°C trong dung moi nhu diclometan

hoic Dess-Martin periodinan trong dung méi nhu diclometan & nhiét do trong phong.
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Aldehyt tao thanh c6 thé dugc chuyén héa thanh cac hgp chit BL nhu duoc mé ta trong

so dd 8.

So dd 15

' HaN
. N
o o o NMe \ ‘
R! R! BD R! OEt
OEt OEt L

BH ' BI BJ

‘N o y NS0T CF,
{ N
R H NN N\) )
i

1

R
BK BL

Hop chit dugc d& xuét dai dién, bao gém mubi va/hodc chit d(‘A)ng phén lép thé,

duoc liét ké trong bang 1, 2, 3,4 va 5.

Béang 1
Hop chit sb Cong thirc ciu tao
0 CF,
0~ CF4
la
X
0~ "CF,
1b
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Theo mdt phuwong an khac, hop chét c6 cong thirc:

CFy j\ Fa [,

/l\ﬂ/ hoiic N Mn

2

X = NRN'RN2 hoic OR

RN1_va RN2 =H metyl, etyl, isopropyl, tert-butyl,
phe nyI hodc benzvl

V= CHp, NRM hoac 0

n=1,2 hoﬁc 3

: trong d6 R! va R? dugc mo ta & trén.
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Béang 2

Hop chit sb

Cong thirc ciu tao

S5a

/—0 O CF
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V =NH, N(C1.salkyl) hodc O

5b

FO O CF3
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(@]
o—/

V = NH, N(C1.¢alkyl) hogc O

S5¢

/=0 o CF3

N O/H(V\t-Bu
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V =NH, N(Cisalkyl) hogc O

5d

) O CFs

(@]
o—/
V =NH, N(C.salkyl) hogc O

6a

O CF;
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cl O IO)LO)\Z)‘/V\H
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II. Phuong phap

Mot khia canh khéc cia sang ché d& xuét cac phuong phap diéu bién hoat tinh cta
MAGL va/hoic ABHD6. Cac phuong phéap dugc @& xuét, vi dy, bao gdm cho enzym
néu trén tiép xtc véi hop chit dugc md ta trong ban mo ta nay. Theo mot s6 phuong 4n,
hop chit dugc st dung bang mot hodc nhiéu phuong phép da dé cap & trén 1a mot trong
céc hop chét chung, trung gian hodc cu thé dugc mo ta trong ban mod ta nay, nhu hop
chét c6 cong thirc I. Kha néng cuia hop chit dugc md ta trong ban mo ta ndy & didu bién
hoic trc ché MAGL va/hogc ABHDG6 c6 thé duge danh gié bang céc quy trinh da biét
trong linh vyc k¥ thuét va/hodc dugc md ta trong ban mo ta nay. Vi du, sang ché d& xuét
cac hop chét c6 tinh chon loc d8 ttc chSMAGL hoic ABHD6, hodc ca hai, so véi sy uc
ché céc serin hydrolaza khéc, vi dy, FAAH, vi dy, sy tre ché MAGL ghp 10, 100, 1000
13n hogic nhidu hon so v6i FAAH. Theo cac phuong an khac, cac hop chét duoc boc 10
¢6 thé chon loc hon déi véi sy e ché MAGL so v6i ABHDS.

Ciing dugc d& xuét theo sang ché 1a hop chét dugc boc 16 dugc st dung voi lugng
hitu hiéu tri liéu dé diéu tri va/hodc ngin ngira & ngudi bénh cin diéu tri chiig roi
loan nhu mot hodc nhiéu chimg r6i loan chuyén héda, chitng béo phi, chiing dau man
tinh hodc cap tinh (nhu hoi ching X), chimg ndn mira hogc ching budn non, chimng
16i loan an ubng nhu chimg biéng #n va/hodc ching hau in; ching rbi loan m& mau,
bénh than kinh nhu bénh than kinh do dai thio dudng, bénh than kinh do bénh pellagra,
bénh than kinh do rugu, bénh than kinh do bénh Beriberi, hoi ching néng béng ban chan,
chimg rdi loan thoai héa thn kinh nhu chimg da xo cing (xo clng rdi rac), bénh
Parkinson, bénh Huntington, bénh Alzheimer, ching xo cimg ¢t bén teo co, chirng dong

kinh, chung rbi loan gidc ngli, bénh tim mach, ching ting huyét ap, chimg r6i loan md
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mau, chimg vita xo dong mach, ching loang xuong, bénh viém xuong khép , ching ndn,
bénh dong kinh, chimg réi loan tAm thin nhu bénh tdm than phan liét va bénh tram
cam, bénh ting nhdn 4p, ching suy mon, chimg mét ngy, tdn thuong nio do chén
thuong (chn thuong so ndo), tdn thuwong tiy sdng, con dong kinh, sy phoi nhiém
excitotoxin, ching thiéu mau cuc bo, hodi ching suy mon do AIDS, chitng thiéu méau
cuc bd than, bénh ung thu (vi du, bénh ung thu dang khéi u rén nhu bénh ung thw vi,
bénh ung thu phdi, bénh ung thu diu va cd, bénh ung thu budng tring, sacdm (bénh
ung thu md lién két), u hic sic t5, va/hodc bénh ung thu tuyén tién liét); bénh ung
thu nhu u héc sic td, khéi u di cin, bénh ung thu than hodc bénh ung thu bang
quang, bénh u ndo, bénh ung thu da day rudt (vi du, bénh ung thu ruft két), bénh
bach ciu hoic bénh ung thu mau (vi dy, bénh ung thu dang tiy, bénh ung thu dang
bach huyét hodc bénh ung thu bach ciu don nhan to), chimg rdi loan viém (vi dy, ching
viém bang quang), bao gbm chimg dau do viém, va/hodc ching rdi loan tAm than bao
gbm chiing 16i loan 1o 4u (vi dy, chimg r6i loan hoang s, chimg rbi loan cang thing cip
tinh, chung rdi loan cing thing sau chin thuong, ching rdi loan lo au do chit gay ra,
chung rbi loan 4m &nh cudng buc, chimg s¢ khoang rong, ching 4m anh chuyén biét,
ching 4m anh xa hoi. Theo mdt phuong én, sang ché d& xuét hop chét dugc boc 10 dé
st dung dé didu tri, cai thién va/hodc ngan ngira tdn thuong do ching thiéu mau cuc bo,
vi du, chiing thiéu mau cuc bd gan hodc sy tai twdéi mau & ngudi bénh can didu tri. Vi
du, sang ché d& xuét hop chét duge boc 19 dé diéu tri ching dau man tinh nhu ching
dau do viém, chimg dau ndi tang, ching dau sau phAu thuat, ching dau c6 lién quan dén
chitng dau ntra dAu, bénh viém xuwong khop, hodc bénh viém khép dang thp, chirng dau
lung, chimg dau lung dudi, chimg dau khép, chimg dau bung, ching dau nguc, ching
dau dé, bénh co xwong, bénh v& da, bénh dau ring, bénh sbt, vét bong, chay ning, vét
rén cén, vét rén cén c6 noc doc, vét nhén cén, nbt con tring dbt, chirg bang quang than
kinh, viém bang quang k&, bénh nhiém tring duong tiét niéu, viém miii, chirmg viém da
do tiép xuac/ching qua min, bénh nglra, eczéma, viém hau, viém niém mac, viém rudt
non, hdi chimg kich thich rudt, viém tai mét, viém tuy, hoi ching dau sau thu thuat cit
bé v, chimg dau kinh nguyét, bénh lac ndi mac tir cung, ching dau, ching dau do ton
thuong thé chét, ching dau dau, ching dau dau do xoang, chirng dau dAu do cang thing,
hodc ching viém mang nhén. Vi du, sang ché @& xuét hop chét da dugc boc 1o dugc

st dung mot lwgng hitu hi¢u tri liéu dé didu tri ching dau than kinh (vi du, chimg
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dau lung du6i do than kinh, hdi chitng dau ving phtic hgp, chiing dau day than kinh
sinh ba, chitng hoa théng, bénh thin kinh do ddc t6, ching loan dudng phan xa thin
kinh giao cam, bénh than kinh do d4i thdo dwong, bénh thin kinh man tinh do chét

hoéa tri liéu giy ra) & ngudi bénh can dicu tri.

Sang ché ciing dé& xuét hop chit da dugc boc 16 duge st dung véi lugng hitu higu
dé cai thién chirc ning nhan thitc & nguoi bénh bi hdi chung Down hodc bi bénh
Alzheimer. Ngudi bénh bi hoi chimg Down dugc 14y 1am vi du ¢6 thé 13 bénh nhan nhé
tudi (vi dy, bénh nhan c6 do tudi tir 0 dén 11 tubi, tir 0 dén 18 tudi, tir 0 dén 6 tudi, hodc
vi dy, tir 12 dén 18 tudi), bénh nhan 16n tudi (vi dy, 18 tudi hoic gia hon), hodc vi dy,
bénh nhan 16n tudi vi dy, tir 18 dén 40 tudi, tir 20 dén 50 tudi). Bénh nhan nay cling c6
thé con bi chirng suy gidm nhan thirc nhe va/hodc chimg maét tri, vd/hodic con dong kinh
c6 thé hodc khong thé do su san xuét prostaglandin va/hodc beta dang tinh bot. Vi du,
nguoi bénh ciing ¢6 thé bi, hoic c6 thé c6 mot hoic nhiéu triéu ching sau day co lién
quan dén chirng suy giam nhén thirc nhe & giai doan s6m, giai doan trung gian hoic giai
doan mudn: mit ngén ngit, su suy gidm cac k¥ ning xa hoi, sy giam nhanh chéng cac
hoat dong séng hang ngay, va c6 thé bao gdm hanh vi loan than kinh. Sang ché dé xuét,
vi du, hop chét da duoc boc 16 dugc sir dung véi lugng hitu hiéu tri liéu dé diéu trj cho
nguoi bénh bi hdi chirng Down hodc bénh Alzheimer véi sy suy giam nhén thirc nhe.
Céac phuong phap da dugce boc 10 nay co thé din dén su cai thién vé nhén thuc, vi du,
dugc do boi IQ hoic the Arizona Cognitive Test Battery (vi du, dugc do béng loat thir
nghiém lién quan dén nhan thirc dugc thiét ké dé stt dung cho céc c4 nhén bi hoi chimg
Down). Vi dy, ngudi bénh dugc didu tri bing céch sir dung phuwong phép d dugc bdc
16 ¢6 thé c6 it nhit mét trong sb cac ddu hiéu: tri nh¢ tang, tri nhé duoc cai thién hodc
kha ning néi dugc cai thién. Theo mot s6 phuong 4n, cac phwong phéap da duge boc 19
nay c6 thé 1am cho ngudi bénh c6 chét lwong cudc sdng ting 1én nhur duge do béi mirc

biéu hién bénh thich nghi sau khi str dung nhu trén.

Theo cac phuong an khéc, phuong phap dé xuét it nhit mot phin hop chét bao vé
thin kinh cho ngudi bénh bi hoi ching Down (nhu hop chét da duge boc 19), c6 thé dan
dén su tAn cong bi tri hodn ciia bénh thoai hoa t& bao thin kinh hodc gin nhu c6 thé ngin
ngira dugc bénh thoai hoa té bao thin kinh, dugc dé xuét. Viéc sir dung cho ngudi bénh

c6 thé duoc bét dAu trude sy tAn cong manh mé ciia bénh thoai héa té bao than kinh
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va/hodc sy tin cong clia hdi ching thoai hoa té bao thin kinh. Pugc dé xuét theo séng
ché 12 hop chét da dugc boc 19 dugc st dung dé diéu tri va/hodc cai thién sy suy gidm
nhan thirc, cai thién thoi gian va/hodc chét luong clia giéc ngu, va/hodc diéu tri PANDAS
(ching réi loan tAm than kinh ty mi&n nhi khoa c6 lién quan dén bénh nhiém tring do
lién ciu khudn) & ngudi bénh cin diéu tri.

Theo cac phuong an nhét dinh, hop chit d3 duogc boc 10 duge st dung béng mot
hodc nhiéu phuong phap dé cap ¢ trén 12 mot hop chét trong sb cac hop chét chung,
trung gian, hodc hop chét cu thé dugc mo ta trong ban md ta ndy, nhu hop chét c6 cong

thace 1.

Hop chét da dugc be 1 co thé duge sir dung cho dbi tugng (dong vat va ngudi)
cAn didu tri bang lidu dung ma s& tao ra hiéu qua dugc hoc t8i wu. S& cin phai nhan thay
rang liéu ding can dé s dung trong tng dung cu thé bt ky s& thay dbi tir ngudi bénh
ndy sang ngudi bénh khac, khong chi véi hop chét hodc ché phim cu thé duoc lya chon,
ma con véi dudng ding, ban chét cia bénh Iy duge didu tri, tudi tc va bénh 1y ciia ngudi
bénh, su cip thudc ddng thdi hodc ché d6 #n ubng dic biét tiép theo ctia ngudi bénh, va
céc yéu td khac ma ngudi 6 trinh d¢ trung binh trong linh vure k¥ thuét ndy s& nhén ra
rang, voi liéu dung thich hop cubi cing theo su chi dinh cia béc s§ diéu tri. Hop chét
dugc dé xuit dugc bdc 10 trong ban mo ta nay dugc sir dung dé diéu tri cé4c tinh trang
bénh Iy va bénh 14m sang dugc luu y & trén, c6 thé dugc sir dung qua dudng miéng, dudi
da, khu tra, ngoai dudng ti€u hoa, bing cach xit hit hodc qua tryc trang trong cac ché
phadm don vi lidu ding chira chét mang, ta duoc va ta dugc long duge dung khdng doc
thong thudng. Viée sit dung ngoai dudng tidu héa c6 thé bao gom céc ky thudt tiém dudi
da, trong tinh mach hodc trong co hodc k¥ thuat truyén.

Ciing duoc d& xuét theo sang ché 1a c4c liéu phép két hop, vi dy, sit dung dong thoi
hop chét da duoc boc 16 va hoat chat bd sung, duéi dang mot phan cta ché do didu tri
cu thé duoc dung dé tao ra tac dung co loi tir tic dung ddng thoi cua céc chét tri lidu
nay. Tac dung c6 loi cla hdn hop gém, nhung khong gi6i han &, ddng tac dung dugc
dong hoc hodc dugce luc hoc do sy két hop ctia cac chét tri lidu. Viéc st dung cac chét
tri liéu nay trong hdn hop thuong dugc tién hanh trong khoang thoi gian xac dinh
(thuong la tuln, thang hoc ndm phu thudc vao hdn hop dugce Iya chon). Liéu phap két

hgp dugce dung bao gém viéc st dung nhiéu chét tri liéu theo cach tudn ty, tic 13, trong
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d6 mdi chat trj liéu dugc st dung & thdi diém khéc nhau, ciing nhu céc chét tri ligu nay,
hoic it nhét hai trong s céc chét tri liéu ndy, dugc st dung theo cach gén nhu dong thoi.

Viéc st dung g?m nhu déng thoi ¢6 thé duge thuc hién, vi dy, bﬁng cach cho dbi
tugng sir dung mot ché pham hozic hop phén don, (vi dy, vién nén hogc vién nang c6 ty
1& ¢b dinh cia mdi chét tri liéu hodc trong mot, nhiéu ché phém (vi dy, vién nang) dbi
v6i mBi chét tri liéu. Viéc st dung gin nhu ddng thdi hogc tudn ty mdi chét trj ligu c6
thé bi anh hudng béi dudng dung thich hop bt ky gdm, nhung khong giéi han &, duong
dung qua dudng miéng, dudng trong tinh mach, dudng trong co, va su hip thu truc tiép
qua cadc mO mang nhdy. Cac chit trj liéu c6 thé dugc sir dung qua cing dudng hodc qua
c4c duong khac nhau. Vi dy, chét tri liéu thi nhét ctia hdn hop ¢ thé duoc sir dung bing
cach tiém trong tinh mach trong khi cac chét tri lidu khéc ctia hdn hgp c6 thé dugc st
dung qua dudng miéng. Theo cich khac, vi dy, tht ca cac chét tri lidu c6 thé duge sir
dung qua duong miéng hodc tét ca cac chét trj liéu c6 thé dugc sit dung bang cach tiém
trong tinh mach.

Liéu phép két hop ciing c6 thé bao gdm viéc st dung chét tri liéu nhu dugc mo ta
& trén trong hdn hop khac véi hoat chét sinh hoc khic va liéu phap khong can thube.
Trong d6 li¢u phéap két hop con bao g(“)m viéc didu tri khong cin thudc, viée didu tri
khong cAn thubc c6 thé dugc thyc hién & thoi diém thich hop bat ky mién 1a tac dung c6
o tir thc dung ddng thdr ciia hdn hop cée chit trj liéu va dat dugc viée dieu tri khong
cin thubc. Vi du, trong trudong hop thich hop, tc dung c6 lgi van dat dugc khi viéc didu
trj khong cin thube dugc loai bo tam thdi viée sir dung chit tri lidu, c6 thé nhiéu ngay

hodc thAm tri nhiéu tuan.

Céc thanh phin citia hdn hop c6 thé duge st dung cho ngudi bénh dong thi hozic
tuln ty. S& cAn phai nhﬁn thiy r&ng c4c thanh phén c6 thé c6 trong chit mang dugc dung
tuong tu va, do do, dugc st dung ddng thoi. Theo cach khac, hoat chét c¢6 thé o trong
chit mang duogc riéng r&, nhu, dang liéu ding qua miéng thong thudng, c6 thé dugc st
dung ddng thoi hodc tuén tu.

Vi du, dé didu tri theo dy tinh chiing dau hodc céc chi dinh dugc du tinh khac (vi
du, hoi chimg Alzheimer hodc Down), hop chét da duge boc 16 c6 thé dugc str dung
ddng thoi v6i chat trj liéu khéc dé diéu trj chimg dau nhu opioit, chit didu bién thu thé
canabinoit (CB-1 hodc CB-2), chét trc ché COX-2, axetaminophen, vd/ho#c chét chbng

viém khong phai steroit. Chét tri liéu bd sung, vi du, dé diéu tri chimg dau c6 thé dugc
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st dung ddng thoi bao gdm morphin, codein, hydromorphon, hydrocodon, oxymorphon,

fentanyl, tramadol, va levorphanol.

Chét trj liéu duogc du tinh khac dé sir dung déng thoi bao gém aspirin, naproxen,
ibuprofen, salsalat, diflunisal, dexibuprofen, fenoprofen, ketoprofen, oxaprozin,
loxoprofen, indomethacin, tolmetin, sulindac, etodolac, Kketorolac, piroxicam,
meloxicam, tenoxicam, droxicam, lornoxicam, celecoxib, parecoxib, rimonabant,

va/hodc etoricoxic.
III. Dugc phim

Séng ché d& xuét dugc phém chira cac hop chét dugc bdc 10 trong ban md ta nay
duoc bao ché cling véi chit mang dugc dung. Cu thé, sang ché @ xuit dugc pham chira
hop chit nhu dugc boc 10 trong ban md ta nay dugc bao ché cing v6i mot hodc nhiéu
chit mang dugc dung. Céc ché phim nay bao gbm cac ché pham thich hop d8 str dung
qua dudng miéng, dudng truc trang, khu tra, duong ma, dudng ngoai dudng tiéu hoa (vi
du, dudi da, trong co, trong da, hogc trong tinh mach) qua tryc trang, qua 4m dao, hodc
qua binh phun sol khi, m3c dit dang stt dung thich hop nhét trong trudng hop da biét bt
ky s& phu thudc vao muc d6 va tinh nghiém trong cta bénh ly dugc didu tri va phu thudc
vao ban chét cta hop chét cu thé duoc st dung. Vi du, ché phém duoc boc 10 ¢ thé
duoc bao ché dudi dang liéu don vi, va/hodc ¢6 thé dugc bao ché dé str dung qua dudng

miéng hodc dudng dudi da.

Duoc phém duoc léy lam vi du co thé dugc st dung dudi dang duoc phém, vi du,
dudi dang rén, ban rin hoic 16ng, bao gff)m mot hodc nhiéu hop chit da duoc boc 19,
duéi dang hoat chét, trong hdn hgp véi chit mang hoic ta dugc v co hodc hitu co thich
hop cho cac tng dung bén ngoai, trong duong tiéu hoéa hodc ngdéi dudng tiéu héa. Hoat
chét c6 thé dugc tao hdn hqp, vi du, v6i chit mang dugc dung, khong doc thong thuong
trong cac vién nén, vién Két, vién nang, thliéc dan, dung dich, nhii twong, huyén phﬁ, va
dang st dung thich hop bét ky khéc. Hoat chit muc tiéu duqc chtra trong duge phim
v6i luong du dé tao ra tdc dung mong mudn di véi qua trinh hogc tinh trang bénh.

Pé diéu ché cac ché phém rdn nhu vién nén, hoat chét chinh ¢6 thé dugc tron véi
chét mang dugc, vi dy, thanh phén tao vién nén thong thuong nhu tinh bot ngé, lactoza,
sucroza, sorbitol, bot talc, axit stearic, magie stearat, dicanxi phosphat hodc chét gom,

va chét pha lodng dugc khéc, vi dy, nudc, dé tao ra ché pham dugc bao ché trude ran
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chtra hdn hop dbng nhét cia hop chit da dugc boc 19 hodc mudi dugc dung khong ddc
cia ching. Khi dé cap dén cac ché phdm bao ché trudc ndy dudi dang Gbng nhat, nén
hiéu ring hoat chét duoc phan tan déu trong toan bd ché phdm dé ché phdm c6 thé duoc
chia nho dé dang thanh dang lidu dung don vi hiéu qua bing nhau nhu vién nén, vién

tron va vién nang.

Duéi dang liéu ding rin dé st dung qua dudng miéng (vién nang, vién nén, vién
tron, vién bao dudng, bot, hat nho va dang tuong tu), ché phdm dugc néu & 43 muc duoc
tron vGi mot hodc nhidu chit mang dugc dung, nhu natri xitrat hodc dicanxi phosphat,
va/hodic chét bat ky trong sé cac chét sau: (1) chit dém hodc chit don, nhu tinh bot,
lactoza, sucroza, glucoza, manitol, va/hodc axit silixic; (2) chit két dinh, nhu, vi du,
carboxymetylxenluloza, alginat, gelatin, polyvinyl pyrolidon, sucroza va/hodc chét keo;
(3) chét 1am 4m, nhu glyxerol; (4) chét gy rd, nhu thach tring, canxi cacbonat, tinh bot
khoai tay hoge tinh bot sén hot, axit alginic, silicat d& biét, va natri cachonat; (5) cht
kim ham dung dich, nhu parafin; (6) chét gia ting sy hép thu, nhu hop chét amoni bac
bbn; (7) chat lam wét, nhu, vi du, rugu axetylic va glyxerol monostearat; (8) chét hip
thy, nhu cao lanh va d4t sét bentonit; (9) chét 1am tron, nhu bot talc, canxi stearat, magié
stearat, polyetylen glycol rén, natri lauryl sulfat, va hdn hop cia chung; va (10) chit
nhudm mau. Trong trudng hop vién nang, vién nén va vién tron, ché phdm cling c6 thé
chira chit tao dém. Ché phém rén thudc loai trong ty cling c6-thé dugc st dung dudi
dang chét don trong c4c vién nang gelatin dugc don cing va mém st dung c4c ta dugc
nay duéi dang dudng lactoza hodc dudng sira, ciing nhu polyetylen glycol ¢ trong

lwgng phén tir cao va dang tuong ty.

Vién nén ¢6 thé duogc tao ra bang cach nén hodc duc, tlly y véi mdt hodc nhidu
thanh phan phy gia. Vién dugc nén c6 thé dugc diu ché bing cach sir dung chét két
dinh (vi dy, gelatin hodc hydrbxypropylmetyl xenluloza), chét 1am tron, chét pha lodng
tro, chét bao quén, chét gay rd (vi dy, natri glycolat tinh bot hodc natri carboxymetyl
xenluloza duoc lién két ngang), chét hoat dong bé mit hozic chét phan tan. Vién nén
duoc dic co thé duge tao ra bang céach duc trong may thich hop hén hop clia ché phém
chti 42 duoc 1am 4m bang chét pha lodng long tro. Vién nén, va dang liéu ding ran khéc,

nhu vién bao dudng, vién nang, vién tron va hat nho, ¢6 thé tuy y dugc phan li€u hodc
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duoc didu ché bing cac 16p bao hogc vo, nhu 16p bao tan trong rudt va céc 16p bao khac

da biét trong linh vuc bao ché dugc pham.

Ché phim dé hit hodc thdi vao bao gdm dung dich va huyén phii trong dung moi
nuéc hodc dung méi hitu co duge dung, hodc hén hop clia chiing, va bot. Dang lidu ding
16ng dé st dung qua dudng miéng bao gdm nhii trong, vi nhii twong, dung dich, huyén
phu, sird va cdn ngot. Ngoai ché phdm chu dé, dang liéu ding 1éng con c6 thé chira cac
chét pha lodng tro thudng dugce st dung trong linh vie k¥ thudt, nhu, vi du, nudc hodc
dung moi khac, chit hoa tan va chit nhii héa, nhu rugu etylic, rugu isopropylic, etyl
cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen glycol, 1,3-butylen
glycol, diu (cu thé 13, ddu hat bong, dau lac, du ngd, dau phdi, dau dliu, dAu thiu dau
va dau vimg), glyxerol, rugu tetrahydrofurylic, polyetylen glycol va este cia axit béo

cuia sorbitan, xyclodextrin va hdn hop ctia chung.

Huyén phil, ngodi ché phdm chi d8, con c6 thé chira chét tao huyén phu nhu, vi
du, ruou isostearylic dugc etoxy hoa, este clia polyoxyetylen sorbitol va sorbitan,
xenluloza vi tinh thé, nh6m metahydroxit, bentonit, thach.tréng va tragacan, va hén hop

cta chung.

Céc ché phim dé sir .dl_mg qua tryc trang hodc dm dao co thé ¢6 dudi dang thubc
dan, co thé dugc diéu ché bang céch tron ché phidm chu d& v6i mot hodc nhiéu ta duoc
hodc chit mang kh()ng kich (rng bao gdm, vi du, bo cacao, polyetylen glycol, sép thude
dan hoic salixylat, va la chét rén & nhiét do trong phong, nhung 1a chét 16ng & nhiét do

co thé va, do d6, s& nong chay trong khoang co thé va giai phéng hoat chét.

Dang liéu ding dé sir dung qua da ché phim chit d& bao gbém bot, thube xit, thude
md, bot nhdo, kem, thubc rira, gel, dung dich, miéng dén va thubc x0ng. Hoat chét ¢
thé dugc tron trong diéu kién vo trung véi chit mang dugc dung, va véi chét bao quan,
dung dich dém, hodc chét diy bét ky co thé cn dén. |

Thubc m®, bot nhdo, kem va gel ¢6 thé chira, ngoai ché phdm chi dé, té dugc, nhu
chit béo tir dong vat va thuc vat, dau, sap, parafin, tinh bot, tragacan, din xuit xenluloza,
polyetylen glycol, silicon, bentonit, axit silixic, bot talc va k&m oxit, hodc hdn hop cla

chung.
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Bot va thude xit c6 thé chira, ngoai ché phém chu d&, ta duge nhu lactoza, bot talc,
axit silixic, nh6ém hydroxit, canxi silicat va bot polyamit, hodc hdn hop cta cac chét nay.
Thudc xit ciing c6 thé chira thém chét ddy thong thuong, nhu cloflohydrocacbon va

hydrocacbon khong dugc thé d& bay hoi, nhu butan va propan.

Theo cach khéc, ché phim va hop chét dugc boc 16 trong ban md ta ndy c6 thé
duoc sit dung bing sol khi. Cach nay c6 thé dugc tién hanh bang cach diéu ché sol khi
trong nudc, ché phim liposom hodc cac hat rén chira hop chét. Huyén phi khong chira
nuée (vi dy, chét day flocacbon) ¢ thé dugc str dung. M4y xong khi dung siéu 4m c6
thé dugo sir dung do chiing gidm thiéu sw phoi nhiém chét dé dich chuyén, c6 thé dan
dén sy thoai bién cac hop chét chira trong ché phdm chu dé. Théng thudng, sol khi trong
nuée dugc tao ra bing cach bao ché dung dich hodc huyén phii nuéc chta ché phim chu
d@ v6i chit mang va chét 6n dinh dugc dung thong thudng. Chit mang va chit 6n dinh
c6 thé thay ddi theo céc yéu cAu cua ché phdm chu dé cu thé, nhung thuong gbm chit
hoat dong bé mit khong ion (Tweens, Pluronics, hogc polyetylen glycol), protein khong
doc gidng albumin huyét thanh, este sorbitan, axit oleic, lexithin, axit amin nhu glyxin,
dung dich dém, mubi, duong hodc rugu dudng. Sol khi thudng dugc didu ché tir dung

dich déng truong.

Dugc phim thich hop dé str dung ngoai dudong tiéu hoa chira ché phim chu dé két
hop véi mot hodc nhiéu dung dich chita nuéc hodc khong chira nude ding truong vo
tring, chit phan tan, huyén phi hoaflé nhil trong, hodc bot vo trung cd thé duoc hoan
nguyén thanh dung dich hoéc chét phén tén c6 thé tiém vo tring ngay trude khi str dung,
c6 thé chura chit chéng oxy hoa, dung dich dém, chét kim ham vi khudn, chét tan tao ra
ché phim ding truong véi mau clia ngudi tiép nhan du tinh hogc chét tao huyén phu

hoéc chét 1am dic.

Vi du v& chit mang chtta nuéc va khong chira nude thich hqp c6 thé dugc st dung
trong dugc phim bao gdm nudc, etanol, polyol (nhu glyxerol, propylen glycol,
polyetylen glycol, va dang tuwong tu), va hdn hop thich hgp ciia ching, dau thuc vat, nhu
dAu dliu, va este hitu co ¢6 thé tiém, nhu etyl oleat va xyclodeXtrin. Do 16ng thich hop
¢6 thé dugc duy tri, vi dy, bing cach st dung vt li¢u phi, nhu lexithin, bang cach duy
tri ¢ hat can thiét trong trudng hop chét phan tan, va bang cach st dung chét hoat dong

b€ mat.
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Ngoai ra dugc du tinh theo sang ché 14 dugc phédm tan trong rudt bao gbm hop chét
da dugc boc 10 va vat liéu tan trong rudt; va chit mang hoic t4 dugc dugc dung clia nd.
Vit liéu tan trong rudt dung dé chi polyme gin nhu khong hoa tan trong moi trudng axit
cua da day, va phan 16n c6 thé hoa tan trong dich rudt ¢ pH cu thé. Rudt non 12 mot phin
cla dudng da day - rudt (rudt) gitta da day va rudt gia, va bao gdm t4 trang, rudt chay,
va rudt hdi. pH clia t4 trang bang khoang 5,5, pH cua rudt chay bing khoang 6,5 va pH
ctia rudt hdi & ria bing khoang 7,5. Do d6, vét liéu tan trong rudt khong thé hoa tan, vi
duy, cho dén khi pH bang khoang 5,0, bang khoang 5,2, b%mg khoang 5,4, b%mg khoang
5,6, bing khoang 5,8, bang khoang 6,0, bang khoang 6,2, bang khoang 6,4, bang khodng
6,6, bing khoang 6,8, bang khoang 7,0, bang khoang 7,2, bang khoang 7,4, bang khodng
7,6, bang khoang 7,8, bang khoang 8,0, bang khoang 8,2, bang khoang 8,4, bang khodng
8,6, bang khbéng 8,8, bang khoang 9,0, bing khoang 9,2, bang khoang 9,4, bang khoang
9,6, bang khoang 9,8, hodc bing khoang 10,0. Vit liéu tan trong ru¢t dugc léy lam vi du
gdbm xenluloza axetat phtalat (cellulose acetate phthalate - CAP), hydroxypropyl
metylxenluloza phtalat (HPMCP), polyvinyl axetat phtalat (polyvinyl acetate phthalate
- PVAP), hydroxypropyl metylxenluloza axetat sucxinat (hydroxypropyl metylcellulose
acetate succinate - HPMCAS), =xenluloza axetat trimelitat, hydroxypropyl
metylxenluloza sucxinat, xenluloza axetat sucxinat, xenluloza axetat hexahydrophtalat,
xenluloza propionat phtalat, xenluloza axetat maleat, xenluloza axetat butyrat, xenluloza
axetat propionat, copolyme cua axit metylmetacrylic va metyl metacrylat, copolyme cia
metyl acrylat, metylmetacrylat va axit metacrylic, copolyme cuia metylvinyl ete va
anhydrit maleic (Gantrez ES series), copolyme ciia etyl metyacrylat-metylmetacrylat-
clotrimetylamoni etyl acrylat, nhya tu nhién nhu zein, shelac va nhya copan colophori,
va c4c hé phén tén trong rudt c6 ban trén thi truong khac nhau (vi dy, EudragitL.30D55,
Eudragit FS30D, Eudragit L100, Eudragit $100, Kollicoat EMM30D, Estacryl 30D,
Coateric, va Aquateric). D tan cia mdi vat liéu trong cac vat liéu néu trén da dugc biét
hoac c6 thé xac dinh d& dang in vitro. Trén déy la danh muc vt liéu c6 thé c6, nhung
mdt ngudi c6 hidu biét trung binh v& linh vyc lién quan véi loi ich cia sing ché s& nhan
ra rang n6 khong bao ham va c6 céc vét liéu tan trong rudt khac phu hgp véi cac muc

dich cua sang che.
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Vi du thwce hién sang ché

Céc hop chit duge md ta trong ban mo ta nay ¢ thé dugc didu ché theo nhiéu cach
trén co s& cac chi din trong ban md ta ndy va céc quy trinh tdng hop da biét trong linh
vuc k§ thuat. Trong phin mb ta vé cc phuong phép tong hop dugc mé ta dudi dy, nén
hidu ring tit ca cac diéu kién phan tng duoc dé xuét, bao gbém su lya chon dung mdi,
mdi trudng khi phan ting, nhiét do phan Gmg, khoang thoi gian thir nghiém va quy trinh
tinh ché, co thé ducjc chon 12 diéu kién tiéu chuin cho phan tmg d, trir khi ¢6 quy dinh
khac. Nguoi ¢6 trinh d§ trung binh trong linh vuc tbng hop hitu co hiéu ring sb luong
nhém chire ¢6 trén cac phin khic nhau ciia phan tir can phai twong thich véi cac chét
phan g va phan tmg dugc dé xuét. Phin tir thé khdng twong thich v6i cac diéu kién
phan tmg s& 13 hién nhién v6i ngudi c6 hiéu biét trung binh v& linh vyc lién quan, va céc
phuong phap khéc do d6 duge chi ra. Nguyén liéu cho céc vi du nay 14 ¢6 ban trén thi

trromg holic dugc didu ché d& dang bing cac phuong phap chudn tir vat ligu da biét.

T4t ca cac hoa chét ¢6 ban trén thi trudng thu dugc tir Aldrich, Acros, Fisher, Fluka,
Maybridge hoic dang tuong tu va dugc sir dung ma khong can tinh ché thém, ngoai trr
dang duoc luu y. Dung méi kho thu dugc, vi dy, bang cach chuyén qua ¢t nhém oxit
duoc hoat hoa. T4t ca céc phan ing thudng duge tién hanh trong méi trudng khi nito tro
str dung dung cu thuy tinh dung dé nudng 10 trir khi c6 quy dinh khac. Phuong phép tinh
ché nhanh duoc tién hanh bing cach st dung silicagel 60 c6 tir 230 dén 400 mat ludi.
Phd NMR dugc tao ra trén cac thiét bi Varian 400 MHz Bruker 300, Bruker 400, Bruker
500 ho#c Bruker 600MHz hodc thiét bi twong tu. Sy dich chuyén hoa hoc thuong dugce
ghi lai theo ppm tuong Gng v6i tetrametylsilan (TMS) ¢6 d6 bdi dugc dua ra dudi dang
s (vach don), bs (vach don rong), d (vach d6i), t (vach ba), dt (hai vach ba), q (vach bon),
qd (vach bbn ciia vach doi), hept (vach bay), m (nhiéu vach). |

Vidu 1: Hop chat 1,1,1,3,3,3- hexaflopropan-Z-yl 4- (bls(benzo[d][l 3]dwxol-
yl)(hydroxy)metyl)plperldln-1 -carboxylat (1a) |
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Buéc 1: Didu ché hop chit tert-butyl 4-(dibenzo[d][1,3]dioxol-5-
yl(hydroxy)metyl)-piperidin-1-carboxylat

<oj©/8r i. tBuLi, THF, =78 °C
(0] iil Q,Boc
C

Bb sung fert-butylithi (10,5mL, 17,9mmol, 1,7M trong pentan) vao dung dich
khudy chira 5-bromobenzo-1,3-dioxol (1,77g, 8,8mmol) trong THF kho (10mL) & nhiét
d6 -78°C duéi N,. Sau thoi gian 2 gid, hop chit 1-tert-butyl 4-etyl piperidin-1,4-

Y

EtO,

dicarboxylat (1,13g, 4,4mmol) duoc bd sung bing c4ch nho giot vao hén hop phan tng
& nhiét d§ -78°C va dugc khudy trong thoi gian 1 gio. Hon hop phan tng sau d6 dugc
1am 4m dén nhiét d} trong phbhg va dugc khudy qua dém. Phan img duoc 1am ding
bing NH4Cl bdo hoa trong nudc (30mL) va 16p chira nuéc duge chiét biang EtOAc
(3x30mL). L6p hitu co két hop dugc 1am kho trén Na;SO4 va dugce cd dudi ap suét giam.
Hon hop dugc tinh ché bang phuong phép séc ky nhanh (tx 10 dén 30% EtOAc/hexan)
tao ra hop chét tert-butyl 4-(bis(benzo[d][1,3]dioxol-S-yl)(hydroxy)metyl)piperidin—1-
carboxylat duéi dang chét rin mau tring (1,3g, 73%): 'H NMR 500 MHz (CDCL) &
6,93 — 6,89 (m, 4H), 6,73 (d, J = 8,0 Hz, 2H), 5,91 (s, 4H), 4,14 (bs, 2H), 2,74 — 2,63
(m, 2H), 2,41 — 2,34 (m, 1H), 2,04 (s, 1H), 1,55 - 1,47 (m, 2H), 1,43 (s, 9H), 1,32 -1,23
(m, 2H). '

Buwéc 2: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-
(bis(benzo[d] [1,3]dioxol-S-yl)(hydroxy)metyl)piperidin-l-carboxylat (1a)

/—0
o ~.. -B '
N oc
i. TMSI, NMM, CH,Cl,
HO >
O i j\ jfa
o Cl” 0" CF3
o~/ : DIEA, CH,Cl,
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Bd sung N-metylmorpholin (82uL, 0,75mmol) va iodotrimetylsilan (120mg,
0,60mmol) vao dung dich chira hgp chit tert-butyl 4-(bis(benzo[d][1,3]-dioxol-5-
yl)(hydroxy)-metyl)piperidin-1-carboxylat (0,15mmol) trong CH2Cl, kh6 (8mL). Sau
khi tiéu thu hoan toan nguyén liéu dugc chi ra béi TLC, hdn hop dugc rét 1én trén dung
dich NaHCOj3 bo hoa va san phim duogc chiét bing CH,Cla (3 14n). Céc 16p hitu co két
hop dugc 1am khd trén Na;SO4 va dugce o dudi ap suét giam dé tao ra amin béc hai tho,

dugc st dung trong budc tiép theo ma khong can tinh ché thém.

Bd sung hexafloisopropanol (10puL, 0,095mmol) vao dung dich khudy chira
triphosgen (8,2mg, 0,028mmol) trong CH>Cl> (0,5mL) sau do6 béﬁg hop chit N,N-
diisopropyletylamin (30uL, 0,18mmo'l). Sau thoi gian 2 gid, amin bac hai (0,095mmol)
duoc bd sung duéi dang dung dich trong CH>Cl, (ImL) va dugc khudy trong thoi gian
2 gidr nita. Hon hop dugc ¢ dudi dp suat giam va dugc tinh ché tryc tiép bang phuong
phap sic ky nhanh SiO2 (EtOAc/hexan) dé tao ra hop chit néu & dé muc nay: 'H NMR
400 MHz (CDCl3) & 6,91-6,89 (m, 4H), 6,76-6,74 (m, 2H), 5,93 (s, 4H), 5,72 (m, J =
6,3, 1H), 4,19 (t, J= 15,1, 2H), 2,89 (q, J = 14,7, 2H), 2,44 (tt, J= 11,8, 3,0, 1H), 1,97
(s, 1H), 1,68-1,58 (m, 2H), 1,41-1,32 (m, 2H); 13C NMR 150 MHz (CDCl3) 6 1514,
147,97, 147,94, 146,5, 139,62, 139,58, 121,8, 119,9, 118,89, 118,85, 108,08, 108,07,
106,78, 106,73, 101,3, 79,4, 68,4, 68,1, 67,9, 67,7, 45,4, 44,8, 44,3, 26,7, 26,3; HRMS
(ESI+) m/z dugc tinh v6i [M+Na]* C24H21F6NO7: 572,1114, 572,11 11 dugc tim théy.

Vidu 2: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(benzo[d][1,3]dioxol-5-
yl)(metoxy)metyl)piperidin-1-carboxylat (1b)

Buéc 1: Didu ché hop chit tert-butyl 4-(dibenzo[d][1,3]dioxol-5-
yl(metoxy)metyl)-piperidin-1-carboxylat

-72-



29569

.Boc
N

NaH, Mel

THF

Bé sung hop  chét  tert-butyl  4-(bis(benzo[d][1,3]dioxol-5-
yl)(hydroxy)metyl)piperidin-l—carboxylat (100mg, 0,22mmol) vao huyén phu chira
NaH (88mg, 2,2mmol, 60% trong diu khoang) trong THF khd (5,0mL). Sau thoi gian
30 phut, iodometan (468mg, 143mmol) dugc bd sung vao va hdn hgp phan tng duge
khudy trong thoi gian 2 gidr nita. Phan Gmg dwoc lam dimg bang cach bd sung dung dich
NH4Cl bdo hoa (30mL) va dugc chiét bangEtOAc (3 14n). Cac 16p hitu co két hop duoc
1am khé trén Na;SO4 va duoc ¢b dudi 4p sudt giam. San phim thé duge tinh ché bing
phuong phap séc ky nhanh SiO; (20% EtOAc/hexan) dé tao ra hop chit tert-butyl 4-
(bis(benzo[d][1,3]di0xol-5-yl)(metoxy)—metyl)piperidin—l-carboxylat dudi dang déu
nhét trong (94mg, 91%): '"H NMR 600 MHz (CDCl;) 8 6,79 — 6,74 (m, 6H), 5,96 — 5,95
(m, 4H), 4,08 (bs, 2H), 2,86 (s, 3H), 2,76 — 2,65 (m, 2H), 2,48 — 2,43 (m, 1H), 1,76 (d,
J= 13,2 Hz, 3H), 1,38 (s, 9H), 0,94 — 0,81 (m, 2H).

Buéc 2: Ditu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-
(bis(benzo|d][1,3] dioxol-5-yl)(metoxy)metyl)piperidin-1-carboxylat (1b)

/— O CF,
0 M
i, TMSI, NMM, CH,Cl, N~ O CFs
i .j\ j?\Fs
cli” "0~ CF, -
DIEA, CH,Cl, X P

Hop chét néu & d& muc dugc diéu ché tir hop chét rert-butyl 4-(bis(benzo[d][1,3]-
dioxol-5-yl)(metoxy)metyl)piperidin-1-carboxylat theo quy trinh dai dién trong Vi dy
1, buéc 2: '"H NMR 500 MHz (CDCls) § 6,88-6,84 (m, 6H), 6,06 (s, 4H), 5,79-5,71 (m,
1H), 4,22 (t, J= 15,2 Hz, 2H), 3,06-2,96 (m, 2H), 2,96 (s, 3H), 2,61 (t, /= 12,0 Hz, 1H),
1,95 (d, J = 13,1 Hz, 2H), 1,10-0,93 (m, 2H); HRMS (ESI+) m/z dugc tinh véi
[M-+H]*CasHa4FeNO7: 564,1457, 564,1460 duge tim thiy.
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Vidu 3: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(benzo[d][1,3]dioxol-S-
yDmetyl)piperidin-1-carboxylat (1c)

/—Q Fa
(o}
N (@] CF3

1c

B& sung Et:SiH (0,50mmol) vio dung dich khudy chira amin dugc bao vé bdi N-
Boc (0,050mmol) trong CH2Cla (1mL). Sau thoi gian 1 phut, axit trifloaxetic (1mL)
duoc bd sung bang cach nho giot. Sau thoi gian 2 gio, hdn hgp phan Gmg dugce c6 dudi
dong N tao ra san phim thd, dugc st dung trong budc tiép theo ma khong cén tinh ché

thém.

Buéc 2: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-
(bis(benzo[d] [1,3]dioxol-5-yl)metyl)piperidin-1-carboxylat (1 c)

IS SRS
Q CFs N~ 07 CF;

NH
O cl )J\o)\ca
O DlEA, CH20|2

Hop chit néu & d muyc duoc didu ché tir amin tho theo quy trinh dai dién trong Vi
du 1, Buée 2: 'H NMR 400 MHz (CDCls) § 6,72 (m, 6H), 5,91 (s, 4H), 5,75 (m, 1H),
4,12 (m, 2H), 3,35 (d, J = 3,2 Hz, 1H), 2,88 (m, 2H), 2,14 (m, 1H), 1,64 (m, 2H), 1,13

1c
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(m, 2H); HRMS m/z duge tinh v6i [MAH] C2saH21F6NOe: 534,1346, 534,1341 duge tim
thiy.

Vidu 4: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(benzo[d][1,3]dioxol-S-

yl)metylen)piperidin-1-carboxylat (1d)

.Boc
N

Y

B4 sung axit trifloaxetic (1mL) vao dung dich khudy chtra amin duge béo vé boiN-
Boc (50mg, 0,11mmol) trong CH2Cl> (3mL). Sau thoi gian 2 gid, hdn hgp phan tng
dugc cd dudi dong No dé tao ra san pham thd, dugc st dyng trong budc tiép theo ma

khong cén tinh ché thém.

Buéc 2: Diéu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-
(bis(benzol[d] [1,3]dioxol-5-yl)metylen)piperidin-1-carboxylat (1d)

cl” "0~ “CF,

DIEA, CH,Ch
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Hop chit néu & d& muc nay dugc didu ché tir amin tho theo quy trinh dai dién trong
vi du 1, Buéc 2: 'H NMR 600 MHz (CDCls) 8 6,74 (dd, J= 17,9, 5,4 Hz, 2H), 6,58-6,53
(m, 4H), 5,93 (d, J = 2,1 Hz, 4H), 5,76 (dt, J = 12,3, 6,1 Hz, 1H), 3,57-3,53 (m, 4H),
2,40 (dt, J = 18,1, 5,8 Hz, 4H); HRMS m/z duogc tinh cho [M+H]*C24H20FsNOe:
532,1195, 532,1192 dugc tim thay. |

Vidu 5: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(4-flophenyl)metyl)-
piperazin-1-carboxylat (2a)

O CF;

AU S AR

F

2a

Hop chit néu & d& muc nay dugc téng hop truc tiép tir hop chit 1-(bis(4-
flophenyl)metyl)piperazin c6 bén trén thi trudng theo quy trinh dai dién trong vi du 1,
Bude 2: 'H NMR 400 MHz (CDCls) & 7,33 (m, 4H), 6,98 (m, 4H), 5,72 (m, 1H), 4,25
(s, 1H), 3,55 (m, 4H), 2,38 (m, 4H), HRMS m/z dugc tinh v6i [M+H]" C21HisFsN20x2:
483,1313, 483,1315 dugc tim thiy.

Vi du 6: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(4-clophenyl)metyl)-
piperazin-1-carboxylat (2b) '

CF3

o)
Cl O O/U\O)\CFS

O w

cl
Hop chit néu & dé muc nay dugc tbng hop truc tiép tir 1-(bis(4-
clophenyl)metyl)piperazin c6 ban trén thi truong theo quy trinh dai dién trong Vi du 1,
Bude 2: 'H NMR 400 MHz (CDCls) & 7,29 (m, 8H), 5,72 (m, 1H), 4,23 (s, 1H), 3,55
(m, 4H), 2,38 (m, 4H); HRMS m/z dugc tinh cho [M+H]" C21H1sCLFeN202: 515,0722,
515,0725 dugc tim thiy.
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Vi du 7: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(4-bromophenyl)metyl)-
piperazin-1-carboxylat (2¢)

O CF;

Br O O/U\O)\CF;;

O 2c

Br

Buwéc 1-2: Didu ché hop ché"tt.1-(bis(4—brorhophenyl)metyl)piperazin

OH Br -Boc
i. SOCh, CH,Cl, O (N
(J O - S
Br_ » Br I '/\N,Boc
HN

CH4CN Br
Br
NH
TMS-I, NMM O ,\(\)
—_—
CH,Cl, O

Br

Bd sung thionyl clorua (40pL, 0,60mmol) vao dung dich khudy chira hop chit
bis(4-bromophenyl)metanol (0,060mmol) trong CH2Cl3 (0,3mL) va hdn hgp phan tng
dugc khudy trong thoi gian 48 gio. Hon hop phan tng duge bay hoi dén kho duéi dong
N va san ph?lm thd dugc hoa tan lai trong axetonitril (1,0mL). 1-Boc-piperazin (22,3mg,
0,12mmol) dugc bd sung vao va hdn hop phan ing dugc hdi lvu trong thoi gian 4 gio.
Hbn hop phén tmg dugc ¢d dudi ép suét giam, dugc hoa tan lai trong CH2Clz va duge
chuyén qua miéng dém ngin chira SiO2, tao ra hop chit 1-Boc-4-

diphenylmetylpiperazin.

Diphenylemetyl-piperazin dugc bao vé dugc xir Iy bing TMSI theo quy trinh

chuén dai dién d8 khtr bao vé Boc nhu duge mo ta & trén trong vi du 1, bude 2.

Buéc 3: Pidu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(4-bromophenyl))-
piperazin-1-carboxylat (2¢)
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ROUS N Sl Sl
O DIEA, CH,Cly
Br

Hop chét néu & dé muc nay dugc tdng hop theo quy trinh dai dién trong vi du 1,
bude 2: 'H NMR 400 MHz (CDCls) § 7,42 (d, J= 8,0 Hz, 4H), 7,24 (d, J= 8,4 Hz, 4H),
5,72 (m, 1H), 4,21 (s, 1H), 3,55 (m, 4H), 2,38 (m, 4H); HRMS m/z dugc tinh véi [M+H]*
C21H1sBr2FsN202: 602,9712, 602,9720 duogc tim thiy.

XK,

Vi du 8: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(benzo[d][1,3]dioxol-5-
yDmetyl)piperazin-1-carboxylat (2d)

(o) 2d
Budc 1: Pidu ché hop chit dibenzo[d][1,3]dioxol-5-ylmetanol
i. tBuLi, THF g
Y o™ ¢ ;
0 ii. etyl format <O O O O>
hoic H

oy

B4 sung bing cach nho giot dung dich chira hop chit 5-bromobenzo-1,3-dioxol
(1,5mmol) trong THF (3mL) vio dung dich khudy chira hop chét tert-butyllithi (1,8mL,
3,1mmol, 1,7M trong pentan) & nhiét ¢ -78°C. Sau thoi gian 30 phat, hop chéit benzo-
1,3-dioxol-5-carbaldehyt (1,5mmol) hodc etyl format (0,5mmol) trong THF (1mL) dugc
bd sung vao. Hon hop dugc khudy & nhiét do -78°C trong thoi gian 1 gid va sau d6 dugce
lam 4m dén nhiét @6 trong phong va duoc khudy trong thoi gian 4 gio nita. Phan Gng
duoc lam ding bang cach bd sung dung dich NH4Cl bao hoa va dugc chiét bang EtOAc
(3 14n). Lép hitu co duge két hop, dugc 1am kho trén Na;SO4 va duge cb dudi dp suét
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giam. Quy trinh tinh ché diu thd bang phuong phép sic ky nhanh (20% EtOAc/hexan)
tao ra san phdm diphenyl metanol.

Buéc 2-4: Ditu ché hep chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(benzo[d][1,3]-
dioxol-5-yl)metyl)piperazin-1-carboxylat (2d)

8 A

ooy — Pr

o

Hop chét néu & d& muc nay dugc tong hop theo quy trinh dai dién trong vi du 7:

1HNMR4001\/II—IZ (CDCl3) 6 6,90 (m, 2H) 6,80 (d, J = 8,0 Hz, 2H), 6,71 (d, /= 7,6

Hz, 2H), 5,91 (s, 4H), 5,73 (m, 1H), 4,08 (s, 1H), 3,53 (m, 4H), 2, 39 (m, 4H); HRMS
m/z duge tinh voi [M+H]" C23sHaoFeN206: 535,1298, 535,1316 duge tim thdy.

Vidu9: Hq_p chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(2,3-dihydrobenzofuran-
5-yl)metyl)piperazin-1-carboxylat (2e)

L

o)

N~ "0 'CF

SU SRR
9 -
o)

Hop chit néu & dé muc nay dugc tong hop tr hop chit 5-bromo-2,3-
dihydrobenzofuran va etyl format theo quy trinh dai dién trong vi du 8: '"H NMR 400
MHz (CDCls) & 7,19 (s, 2H), 7,11 (dd, J = 8.3, 1,6 Hz, 2H), 6,69 (d, J = 8,2 Hz, 2H),
5,72 (7,J=6,2 Hz, 1H), 4,52 (t, J = 8,7 Hz, 4H), 4,13- 4,09 (m, 1H), 3 52(d J=42 Hz,
4H), 3,16 (t, J = 8,7 Hz, 4H), 2,39 (ddd, J=9,8, 9.8, 5,1 Hz, 4H).

Vidu .10: Hop chit1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(2,2-diflobenzo|d][1,3]-
dioxol-5-yl)metyl)piperazin-1-carboxylat 29
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Hop chit néu & d& muc nay dugc téng hop tir hop chét 5-bromo-2,2-diflobenzo-
[d][1,3]dioxol va etyl format theo quy trinh dai dién trong vi du 8: '"H NMR 500 MHz
(CDCl3) & 7,13 (s, 2H), 7,07 (d, J= 8,2 Hz, 2H), 6,98 (d, J= 8,2 Hz, 2H), 5,72 (7, J =
6,2 Hz, 1H), 4,24 (s, 1H), 3,57 (d, J= 3,8 Hz, 4H), 2,41 (d, /= 17,2 Hz, 4H); HRMS
m/z duge tinh v6i [M+H]" C2sHi6F10N206: 607,0921, 607,0923 dugc tim thiy.

Vidu 11: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-([1,1'-biphenyl]-4-
yl(benzo[d] [1,3]-dioxol-5-yl)metyl)piperazin-1-carboxylat 2g)

O O @j\ojf::a
N
29
J’

Hop chét néu & d& muc nay dugc tbng hop tir hop chét 5-bromobenzo-1,3-dioxol
va 4-phenylbenzaldehyt theo quy trinh dai dién trong vi dy 8: 'H- 400 MHz (CDCl3) 3
7,55-7,50 (m, 4H), 7,42 (m, 4H), 7,34-7,30 (m, 1H), 6,97 (d, /= 1,6 Hz,l 1H), 6,87 (dd,
J=18,0, 1,6 Hz, 1H), 6,73 (d, J= 8,0 Hz, 1H), 5,91 (dd, /= 8,8, 1,4 Hz, 2H), 5,73 (7, J
= 6,2 Hz, 1H), 4,21 (s, 1H), 3,60-3,54 (m, 4H), 2,44 (ddd, J ='14,7, 4,8, 4,8 Hz, 4H);
HRMS m/z dwoc tinh v&i [M+H] C2sH2FeN204: 567,1713, 567,1712 duoc tim thiy.

Vidu 12: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-phenoxybenzyl)piperazin-
1-carboxylat (3a) |
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Hop chéit néu & dé muc ndy dugc tbng hop truc tiép tir hop chit 1-(3-
phenoxybenzyl)piperazin c¢6 ban trén thi trudng theo quy trinh dai dién trong vi du 1,
Bude 2: 'H NMR 400 MHz (CDCls) § 7,32 (m, 3H), 7,10 (m, 1H), 7,02 (m, 4H), 6,90
(d, J= 8,0 Hz, 1H), 5,74 (m, 1H), 3,52 (m, 6H), 2,45 (m, 4H); HRMS m/z dugc tinh v6i
[MH+H]* C1HaoFeN2O3: 463,1451, 463,1453 dugc tim théy.

Vidu 13: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-([1,1'-biphenyl]-4-ylmetyl)-
piperazin-1-carboxylat (3b)

3b

Hop chét néu & d& muc nay dugc tdng hop tryc tip tir hop chét 1-([1,1'-biphenyl]-
4-ylmetyl)piperazin c6 ban trén thi trudng theo quy trinh dai dién trong vi du 1, Bué6c
2: IH NMR 400 MHz (CDCL) & 7,57 (m, 4H), 7,41 (m, 5H), 5,75 (m, 1H), 3,57 (m,
6H), 2,50 (m, 4H); HRMS m/z dugc tinh véi [M+H]" CaiHaoFeN20a:  447,1502,
447,1499 dugc tim thiy.

Vi du 14: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-([1,1'-biphenyl]-4-cacbonyl)-

piperazin-1-carboxylat (3¢)

3c
Hop chét néu & d& muc nay duge tdng hop truc tiép tir hop chét [1,1'-biphenyl]-4-

yl(piperazin-1-yl)methanon c6 ban trén thi trudong theo quy trinh dai dién trong vi du 1,
Buée 2: 'H NMR 400 MHz (CDCls) § 7,65(d, J= 8,0 Hz, 2H), 7,59 (d.J=7,6 Hz, 2H),
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7.47 (m, 4H), 7,39 (m, 1H), 5,76 (m, 1H), 3,69 (m, 8H); HRMS m/z dugc tinh véi
[MH+H]* CorHigFsN2Os: 461,1294, 461,1290 dugc tim théy.

Vidu 15:-H9'p chit 1-tert-butyl 4-(1,1,1,3,3,3-hexaflopropan-2-yl) piperazin-1,4-
dicarboxylat (3d)

Boc” N \)

3d

Hop chit néu & d& muc nay dugc tbng hop truc tiép tir 1-Boc- piperazin dugc ban
trén thi trudng theo quy trinh dai dién trong vi du 1, Budce 2: TH NMR 400 MHz (CDCl3)
& 5,75 (m, 1H), 3,49 (m, 8H), 1,47 (s, 9H); HRMS m/z dugc tinh véi [M+Na]*
C13H18FsN204, 403,1063; 403,1066 dugc tim thiy.

Vidu 16: Hq’p chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-metoxyphenyl)--1-
carboxylat (3e)

Hop chit néu & d& muc nay dwoc tong hop truc tiép tir hop chit 1-(4-
metoxyphenyl)piperazin ¢6 ban trén thi truong theo quy trinh dai dién trong vi du 1,
Buéc 2: 'H NMR 400 MHz (CDCls) & 6,89 (m, 4H), 5,77 (s, 1H), 3,77 (s, 3H), 3,70 (m,
4H), 3,06 (m; 4H); HRMS m/z duge tinh voi [M+H]" CisHisFeN20s: 387,1138,
387,1143 dugc tim thay.

Vidu 17: HO‘p chit 1,1,1,3,3,3-hexaflopropan-2-yl metyl(3-(pyridin-4-yl)benzyl)-
carbamat (3f)

3f
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Hop chit néu & d& muc nay dugc téng hop truc tiép tir hop chét N-metyl-1-(3-
(pyridin-4-yl)phenyl)metanamin c6 ban trén thi truong theo quy trinh dai dién trong vi
du 1, Buée 2: 'TH NMR 400 MHz (CDCL) 8 7,59 (m,2H), 7,48 (m, 4H), 7,30 (m, 2H),
5,84 (m, 1H), 4,61 (d, J = 4,8 Hz, 2H), 3,00 (s, 3H); HRMS m/z dugc tinh véi
[M+H]*C17H14F6N202: 393,1032, 393,1034 dugc tim thiy.

Vidu 18: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl metyl(3-(pyridin-3-yl)benzyl)-
carbamat (3g)

\
O
I3

3g

Hop chit néu & d& myc nay dugc téng hop truc tiép tir hop chét N-metyl-1-(3-
(pyridin-3-yl)phenyl)metanamin c6 ban trén thi trudng theo quy trinh dai dién trong vi
du 1, Budc 2: '"H NMR 400 MHz (CDCls) & 7,85 (m, 2H), 7,54 (m, 2H), 7,46 (m, 3H),
7,26 (m, 1H), 5,83 (m, 1H), 4,60 (d, J= 5,2 Hz, 2H), 3,00 (s, 3.H); HRMS m/z duge tinh
véi [M+H]* C17H14FsN2Os: 393,1032, 393,1026 dugec tim théy.

Vi du 19: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-metylquinolin-4-
yD)piperazin-1-carboxylat (3h)

O CF,s
(\NJ\O)\CF3
| N
N~
3h

Hop chit néu & d& muc nay dugc tong hop truc tiép tir hop chét 2-metyl-4-
(piperazin-1-yl)quinolin c6 ban trén thi truong theo quy trinh dai dién trong vi du 1,
Bude 2: 'H NMR 400 MHz (CDCl3) 5 8,00 (d, /= 8,4 Hz, 1H), 7,94 (d, J = 8,4 Hz, 1H),
7,65 (t, J = 8,0 Hz, 1H), 7,46 (t, J = 8,0 Hz, 1H), 6,76 (s, 1H), 5,80 (m, 1H), 3,86 (m,
6H), 3,23 (m, 2H), 2,69 (s, 3H); HRMS m/z dugc tinh véi [M+H]" C1sH17F6N3Ox:
422 1298 422,1292 duoc tim thy.

Vi du 20: Hop chat 1,1,1,3,3,3- hexaﬂopropan-2-yl (benzo[d][l 3] dloxol 5-
ylmetyl)—(metyl)carbamat (3i)
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Hop chit néu & d& muc ndy dugc tbng hop tryc tiép tir hop chit 1-
(benzo[d][1,3]dioxol-5-y])-N-metylmetanamin c6 béan trén thi truong theo quy trinh dai
dién trong vi du 1, buéc 2: 'H NMR 400 MHz (CDCl) 8 6,77 (m, 1H), 6,70 (m, 2H),
5,96 (s, 2H), 5,80 (m, 1H), 4,41 (d, J= 3,6 Hz, 2H), 2,92 (s, 3H); HRMS m/z dugec tinh
véi [M+H]" C13H11F6éNO4: 360,0665, 360,0671 dugce tim thay.

Vidu 21: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl metyl(3-(5-metyl-1,2,4-
oxadiazol-3-yl)benzyl)carbamat (3j)

3j

Hop chét néu & d& muc nay duoc tdng hop truc tiép tir hop chét N-metyl-1-(3-(5-
metyl-1,2,4-oxadiazol-3-yl)phenyl)metanamin c6 ban trén thi truong theo quy trinh dai
dién trong vi du 1, buéc 2: 'H NMR 400 MHz (CDCls) & 8,02 (m, 1H), 7,93 (m, 1H),
7,49 (m, 1H), 7,36 (m, 1H), 5,83 (m, 1H), 4,59 (d, J=3,2 Hz, 2H), 2,99 (s, 3H), 2,65 (s,
3H); HRMS m/z duge tinh v6i [M+H]" C1sH13FeN3Os: 398,0926, 398,0929 dugc tim
thiy.

Vidu 22: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(phenylsulfonyl)piperazin-1-
carboxylat (4a)

Buwéc 1: Diéu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl piperazin-1-carboxylat
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B6 sung axit trifloaxetic (63mg, 1,54mmol) vao dung dich chtra hop chét 1-tert-
butyl 4-(1,1,1,3,3,3-hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) (42mg,
0,11mmol) trong CH2Cl, (3,0mL) & nhiét d9 trong phong. Sau khi khudy trong thoi gian
12 gid, hdn hop phan tng duoc xir ly bang dung dich NaHCOs bdo hoa va dugc chiét
biing CH,2Cly (3 14n). Lép hitu co két hop duge rira bing nuéc mubi, duge lam khd trén
MgSQOs, dugce loc va co dé tao ra amin dugc khir bao vé€ thd, duge sir dung trong cac

phan g sau d6 ma khong cAn tinh ché thém.

Buéc 2: Diéu ché hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-(phenylsulfonyl)-
piperazin-1-carboxylat (4a)

1,5 O ~ AL
N 07 ers F
,N
. /\\

HN

4a

Amin thd dugc hoa tan lai trong CH2Clz (3,0mL) va bd sung benzensulfonyl clorua
(21mg, 0,12mmol) va N,N-diisopropyletylamin (0,058mL, 0,33mmol) vao dung dich
nay. Sau khi khudy trong thoi gian 6 gio, hdn hop phan ing dugc 1am ding bang dung
dich NaHCOs biio hoa va dugc chiét bing CH,Cla (3 14n). Lép hitu co két hop duge rira
bang nuée mubi, dugc 1am kho trén MgSOs, dugc loc va co dudi ép sult giam. San
phim thd dugc tinh ché bing phuong phap sic ky ct nhanh (10% EtOAc/hexan) dé thu
dugc hop chét néu & d& myc nay (38mg, hiéu suét 83%) dudi dang chét rén mau tring:
IH NMR 400 MHz (CDCl3) 8 7,76 (d, J = 8,4 Hz, 2H), 7,65 (m, 1H), 7,57 (m, 2H), 5,67
(m, 1H), 3,64 (m, 4H), 3,06 (m, 4H); HRMS m/z dugc tinh v6i [M+H]" C14H14F¢N204S:
421,065, 421,0653 dugc tim thay.

Vi du 23: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-tosylpiperazin-1-carboxylat
(4b)
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Hop chét néu & d& myc nay duoc tdng hop tir hop chat 1-tert-butyl 4-(1,1,1,3,3.3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) va hop chit 4-metylbenzen-1-
sulfonyl clorua theo quy trinh dai dién trong vi du 22: TH NMR 400 MHz (CDCl3) &
7,64 (d, J=1,2 Hz, 2H), 7,35 (d, J= 7,6 Hz, 2H), 5,66 (m, 1H), 3,64 (m, 4H), 3,04 (m,
4H), 2,45 (s, 3H); HRMS m/z dugc tinh véi [M+H]" CisHieFeN204S: 435,0808,
435,0815 dugc tim thiy.

Vi du 24: Hgp chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((4-(tert-
butyl)pheny!)sulfonyl)-piperazin-1-carboxylat (4c)

1L
N~ 0" 'CF;
§\©\3’©

0,

4c

Hop chét néu & d& muc nay dugc tdng hop tir hop chit 1-ers-butyl 4-(1,1,1,3,3,3-
hexaﬂopropanv-Z-yl) piperazin-1,4-dicarboxylat (3d) va hop chét 4-(tert-butyl)benzen-
1-sulfonyl clorua theo quy trinh dai dién Vtrong vi du22: 'H NMR 400 MHz (CDCI3)
7,67(d, J= 7,6 Hz, 2H), 7,55 (d, J = 7,6 Hz, 2H), 5,68 (m, 1H), 3,64 (m, 4H), 3,06 (m,
4H), 1,35 (s, 9H); HRMS m/z dugc tinh voi [M+H]" CisH2aFeN204S:  477,1277,
477,1285 duge tim thiy.

Vi du 25: I.-Ié_)'p' chit 1,l,i,3,3,3-hexaﬂopropan—2-yl 4-((4-xyanophenyl)sulfonyl)-
piperazin-1-carboxylat (4d)
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Hop chit néu & d& myc nay dugc tdng hop tir hop chét 1-tert-butyl 4-(1,1,1,3,3,3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) va hop chédt 4-xyanobenzen-1-
sulfonyl clorua theo quy trinh dai dién trong vi dy 22: 'TH NMR 400 MHz (CDCl) 6
7,88 (m,4H), 5,67 (m, 1H), 3,66 (m, 4H), 3,11 (m, 4H); HRMS m/z dugc tinh véi
[M+H]" C1sH13F6N304S: 446,0604, 446,0608 dugc tim thiy. '

Vi du 26: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-((4-
axetamidophenyl)sulfonyl)-piperazin-1-carboxylat (4e)
O CFs

AcHN N/U\O)\CF3
TS

Oz

4e

Hop chit néu ¢ d& myc nay dugc téng hop tir hop chét 1-tert-butyl 4-(1,1,1,3,3,3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) va hop chét 4-axetamidobenzen-1-
sulfonyl clorua theo quy trinh dai dién trong vi du 22: '"H NMR 400 MHz (CDCls) 6
7,71 (m, 4H), 7,37 (s, 1H), 5,67 (m, 1H), 3,63 (m, 4H), 3,04 (m, 4H), 2,23 (s, 3H);
HRMS m/z duogce tinh véi [M+H]* C16H17FsN30sS: 478,0866, 478,0868 dugc tim thiy.

Vi du 27: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((2,4,6-triisopropylphenyl)-
sulfonyl)piperazin-1-carboxylat (4f)

4f

Hop chét néu & d& muyc nay dugc tong hop tir hop chét 1-tert-butyl 4-(1,1,1,3,3,3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat ~ (3d) va hop - chit  4,6-
triisopropylbenzen-1-sulfonyl clorua theo quy trinh dai dién trong vi du 22: 'H NMR
400 MHz (CDCL) 8 7,26 (s, 1H), 7,18 (s, 1H), 5,72 (m, 1H), 4,12 (m, 2H), 3,61 (m,
4H), 3,23 (m, 4H), 2,91 (m, 1H), 1,26 (d, J= 6,4 Hz, 18H); HRMS m/z dugc tinh véi
[M+H]" Co3HzFN2OsS: 547,206, 547,2064 dugc tim thay.
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Vi du 28: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(o-tolylsulfonyl)piperazin-1-
carboxylat (4g)

49

Hop chit néu & d& muc nay dugc tdng hop tir hop chét 1-tert-butyl 4-(1,1,1,3,3,3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) va hop chét 2-metylbenzen-1-
sulfonyl clorua theo quy trinh dai di¢n trong vi du 22: TH NMR 400 MHz (CDCl;) 6
7,62 (m, 1H), 7,48 (m, 3H), 5,70 (m, 1H), 3,62 (m, 4H), 3,21 (m, 4H), 2,45 (s, 3H);
HRMS m/z duge tinh voi [M+H]" C1sHi6FeN204S: 435,0808, 435,0813 dugc tim thiy.

Vidu 29: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(naphtalen-2-ylsulfonyl)-
piperazin-1-carboxylat (4h)

4h

Hop chét néu & d& muc nay dugc tong hop tir hop chét 1-fert-butyl 4-(1,1,1,3,3,3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) va naphtalen-2-sulfonyl clorua
theo quy trinh dai dién trong vi du 22: IH NMR 400 MHz (CDC1) 6 8,34 (s, 1H), 7,97
(m, 3H), 7,69 (m, 3H), 5,64 (m, 1H), 3,65 (m, 4H), 3,13 (m, 4H); HRMS m/z dugc tinh
v6i [M+H]* C1sHi6FeN204S: 471,0808, 471,0806 dugc tim thay.

Vidu 30: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((3-(triflometyl)phenyl)-
sulfonyl)piperazin-1-carboxylat (4i)
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Hop chét néu & d& muc nay duoc tdng hop tir hop chat 1-terz-butyl 4-(1,1,1,3,3,3-
hexaflopropan-2-yl) piperazin-1,4-dicarboxylat (3d) va hop chét 3-(triflometyl)-benzen-
1-sulfonyl clorua theo quy trinh dai dién trong vi du 22: TH NMR 400 MHz (CDCl;) 6
8,01 (s, 1H), 7,93 (m, 2H), 7,73 (t, J = 8,0 Hz, 1H), 5,66 (m, 1H), 3,67 (m, 4H), 3,10
(m, 4H); HRMS m/z dugc tinh véi [M+H]* C1sH1sFsN204S: 489,0525, 489,0520 dugce
tim thiy.

Vidu 31: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-[bis(4-clophenyl)metyl]-3-
metylpiperazin-1-carboxylat (2h)

SNy
NN O_<CF3
O CF,

Cl

Buéc 1: Didu ché hop chit 1-clo-4-[clo(4-clophenyl)metyl]benzen

OH Cl
SOCIl,, DMF, CH,CI
2 2v12
40 °C, «qua dém
Cl Cl Cl Cl

Binh day tron 3 c6 1000mL dugc nap hop chét bis(4-clophenyl)metanol (49,6g,
196mmol, 1,00 duong lwong), N,N-dimetylformamit (SmL), diclometan (100mL).

Thionyl clorua 16ng (93,3g, 790mmol, 4,00 duong luong) dugce bd sung vao bing cach
nh giot. Dung dich tao thanh dugc khudy qua dém & nhiét d¢ 40°C trong bdn dau. Hn
hop tao thanh dugc cd dudi ap sudt giam. Cin dugc séc ky trén cdt silicagel vdi etyl
axetat/ete diu moé (1/5) tao ra 47,8g (hiéu suét 88%) hop chét 1-clo-4-[clo(4-
clophenyl)metyl]benzen duéi dang chét rén mau xam. 'HNMR 300MHz (CDCls) 8
7,30-7,39 (m, 8H), 6,07 (s, 1H). GCMS (EI, m/z): 270 [M]".

Buéc 2: Pidu ché hop chit tert-butyl 4-[bis(4-clophenyl)metyl]-3-metylpiperazin-
1-carboxylat
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Cl

W,

Cl HN  N—Boc >
__/
N N—Boc
K,COs3, MeCN —/

82 °C, qua dém

Y

Cl

Binh d4y tron 100mL dugc nap hop chét tert-butyl 3-metylpiperazin-1-carboxylat
(2,00g, 9,99mmol, 1,00 duong lugng), hop chét 1-clo-4-[clo(4-clophenyl)metyl]benzen
(5,46g, 20,1mmol, 2,01 duong luong), kali cacbonat (6,90g, 49,9mmol, 5,00 duong
lugng), axetonitril (30mL). Dung dich tao thanh dugc khudy qua dém & nhiét do 82 °C
trong bdn diu. Dung dich tao thanh dugc pha loang voi H20 (50mL). Dung dich tao
thanh dugc chiét bing diclometan (3 x 20mL) va céc 16p hitu co duge két hop, dugc 1am
khd trén natri sulfat khan, dugc loc va dugc c6 duéi ap suét giam. Cédn dugc séc ky trén
cot silicagel v6i etyl axetat/ete ddu moé (1/4) dé thu duoc 1,70g (hi¢u suét 53%) hop chét
tert-butyl 4-[bis(4-clophenyl)metyl]-3-metylpiperazin-1-carboxylat dudi dang chat rin
mau vang nhat. LCMS: (ESI, m/z): 435 [M+H]".

Buée 3: Pidu ché hop chét 1-[bis(4-clophenyl)metyl]-2-metylpiperazin

Cl Cl

" 4

CF3COOH, CH,CI,
N N-Boc —(——— > N NH
& nhiét do trong \ /

—/

Ci Cl

Binh day tron 50mL dugc nap hop chét tert-butyl 4-[bis(4-clophenyl)metyl]-3-
metylpiperazin-1-carboxylat (0,800g, 1,84mmol, 1,00 duwong luong), diclometan
(15mL). H3n hop dugc 1am lanhdén nhiét d6 0°C va axit trifloaxetic (2mL) duge bd
sung vao béng cach nho giot. Hon hgp tao thanh dugc khudy trong thoi gian 3 gio &
nhiét d6 trong phong va dugc cd dudi ap sut giam dé thu dugc 1,60g (thd) hop chét 1-
[bis(4-clophenyl)metyl]-2-metylpiperazin c6 dang chét ban rin mau vang nhat. LCMS:
(ESI, m/z): 335 [M+H]".

Buéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[bis(4-
clophenyl)metyl]-3-metylpiperazin-1-carboxylat
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Cl Cl
& Q
)—\ HO)\CF3 0o
N NH , . N N4 CF
\___/ _triphosgen:, 'ProNEt, MeCN / O—<

O & nhiét do trong phong, 4 gid O CF,

Cl Ci

Binh day tron 50mL dugc nap hop chét 1,1,1,3,3,3-hexaflopropan-2-ol (336mg,
2,00mmol, 1,00 duong lugng), axetonitril (20mL), triphosgen (198mg, 0,670mmol,
0,330 duong lugng). Hop chat N,N-diisopropyletylamin (942mg, 7,29mmol, 3,65
duong lugng) dugce bd sung vao bang cach nhé giot. Hén hgp duge khudy trong thoi
gian 2 gid & nhiét do trong phong. Tiép d6 hop chat 1-[bis(4-clophenyl)metyl]-2-
metylpiperazin (670mg, 2,00mmol, 1,00 duong lugng) dugc bd sung vao. Dung dich
tao thanh dugc khudy trong thoi gian 2 gir & nhiét do trong phong va dugc pha lodng
v6i H20 (20mL). Dung dich tao thanh dugc chiét bang diclometan (3 x 20mL) va cc
16p hitu co dugce két hop, duoc rira b%mgnu’érc (3 x 20mL) vadugc 1am kho trén natri
sulfat khan, duoc loc va dugce c6 dudi ap sudt giam. Cin dugc sdc ky trén cot silicagel
véi etyl axetat/ete ddu mo (1/5). San pham (218mg) dugc tinh ché bang HPLC didu ché
st dung diéu kién gradien sau dy: 20% CH3CN/80% pha A tang 1én dén 80% CH3;CN
trong thoi gian 10 phut, tiép d6 dén 100% CH;CN trong thoi gian 0,1 phut, gitt & 100%
CH;CN trong thoi gian 1,9 phut, tiép d6 giam dén 20% trong thoi gian 0,1 phit, va giit
& 20% trong thoi gian 1,9 phut, trén may séc ky Waters 2767-5. Cot: X-bridge Prep Cis,
19*150mm Sum; Pha dong: Pha A: NHsHCOs trong nuGe (0,05%); Pha B: CH3CN; thiét
bj do, UV220 & 254nm. Quy trinh tinh ché tao ra 56,4mg (hiéu suit 5%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl 4-[bis(4-clophenyl)metyl]-3-metylpiperazin-1-
carboxylat duéi dang chit rdn mau vang nhat. 'H NMR300MHz (CDCls) 8 7,26-7,36
(m, 8H), 5,69-5,77 (m, 1H), 4,56-4,62 (m, 1H), 3,81-3,93 (m, 1H), 3,67-3,75 (m, 1H),
3,34-3,38 (m, 1H), 3,11-3,28 (m, 1H), 2,97 (br, 1H), 2,39-2,58 (m, 2H), 0,95-0,99 (m,
3H), LCMS: (ESL, m/z): 528 [M+H]".

Vidu 32: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(oxazol-4-
yl)metyl)piperazin-1-carboxylat (2i)
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Buéc 1: Piéu ché hop chét bis(oxazol-4-yl)metanol

/=N
~n i. n-BuLi, THF . o _ OH
o_) -

N

i. O
\\—-(/\j , THF el
N

Binh day tron dwgc nap oxazol (476uL, 7,2mmol) va THF (100mL). Dung dich
dugc lam lanh dén nhiét d6 -78°C. Dung dich chta n-butyllithi (2,3M trong hexan,
3,5mL, 8,05mmol) duge bé sung vio bing cach nho giot. Sau khi khudy ¢ nhiét do -
78°C trong thoi gian 40 phut, dung dich chira hop chit oxazol-4-carbaldehyt (773mg,
7,96mmol, trong 8mL THF) dugc bd sung vao bang cach nhé giot. Hdn hop phan Gng
dugc cho phép lam 4m dén nhiét @6 trong phong. Sau thoi gian 30 phut, hdn hop duge
Jam dimg bing NH,CI bdo hoa va duge chiét bing CH2Clz (3 1an). Chét hiru co dugce
lam khd (Naz2SO4), duge loc, va dugc ¢b duéi p sudt giam. Cin dugc séc ky trén cot
silicagel (100% CH,Cl dén 10% MeOH trong CH2Clo) va tao ra hop chét bis(oxazol-4-
yDmetanol (354mg, 29%) dui dang chét rén mau ndu nhat. "H NMR 400 MHz (CDCL)
$ 7,93 (s, 2H), 7,73 (s, 2H), 5,87 (s, 1H), 3,52 (s, 1H). LCMS (ESI, m/z): 167 [M+H]".

Buwéc 2: Piéu ché hop chét zert-butyl 4-(bis(oxazol-4-y)metyl)piperazin-1-

carboxylat
N i. MsCl, DIPEA, DCM SN " NBoc
= OH > = N
i |
N (\ NBoc N
L\ HN_] L\

Binh d4y tron dugc nap hop chét bis(oxazol-4-yl)metanol (200mg, 1,20mmol),
CH.CL (3rnLj, va DIPEA (412pL, 2,41mmol). Dung dich dugc lam lanh dén nhiét do
0°C va MsCl (112pL, 1,45mmol) dugc bd sung vao bang cach nho giot. Sau khi khudy
& nhiét d6 0°C trong thdi gian 30 phat, MsC1 b6 sung (100uL, 1,29mmol) duge bd sung
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vao. Sau thoi gian 30 phut nita ¢ nhiét 4o 0°C, hdn hop phan tng dugc 1am ding béng
nuée mudi va duge chiét bing CH2Cl (3 14n). Chit hitu co dwoc 1am kho (Na2804), loc,
va duge co dudi ap sut giam tao ra alkyl clorua thd. Hop chét trung gian thoé dugc hoa
tan trong CH2Cla (3mL) va duge xit 1y bang hop chét tert-butyl piperazin-1-carboxylat
(224mg, 1,20mmol) va dugc khudy & nhiét d6 trong phong. Sau thoi gian 48 gi¢ ¢ nhiét
do trong phong, hdn hgp phan tmg dugc lam ding bing nudc mudi va duge chiét bing
CH,Clz (3 14n). Chét hitu co duge 1am kho (Na2S04), loc, va dugce ¢d dudi ap sult giam.
Cén dugc séc ky trén cot silicagel (100% CH>Cl, dén 4% MeOH trong CH2Cl) tao ra
hop chét tert-butyl 4-(bis(oxazol-4-yl)metyl)piperazin-1-carboxylat (114 mg, 28%) c6
dang d4u mau nau nhat. "H NMR 400 MHz (CDCs) 57,87 (s, 2H), 7,69 (s, 2H), 4,78 (s,
1H), 3,45 — 3,37 (m, 4H), 2,53 — 2,40 (m, 4H), 1,39 (s, 9H), LCMS (ESI, m/z): 335
[M+H]",

Buéc 3: Pidu ché hep chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(oxazol-4-
yl)metyl)piperazin-1-carboxylat (2i)

/=N NBoc i. TMSI, NMM, CH,Cl, /=N NJ\O CF
o N(\ S o IQ ?
i, )()J\ iFs
N\\_\ ClI” 0" CF, N
© DIEA, CH,Cl,

=

Hop chét néu & d& muc nay duge didu ché tir hop chit zerz-butyl 4-(bis(oxazol-4-
yl)metyl)p_ipérazin—1-carboxy1at nhu dugc md ta trong Vi du 1, bude 2 (26mg, 65%). 'H
NMR 400 MHz (CDCl3) & 7,92 (s, 2H), 7,74 (s, 2H), 5,72 (hept, J = 6,3 Hz, 1H), 4,86
(s, 1H), 3,65-3,55 (m, 4H), 2,64 — 2,54 (m, 4H), LCMS (ESI, m/z): 429 [M+H]".

Vi du 33: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(4-clo-2-
metylphenyl)metyl)piperazin-1-carboxylat 2j)
CF4

0]
I LK

CF;
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Buéc 1: Didu ché hep chit bis(4-clo-2-metylphenyl)metanol

' Ci
MgBr O
Etyl format OH

THF ‘
Cl

Cl

Binh day tron duoc nap dung dich 4-clo-2-metylphenyl magie bromua (10mL dung
dich 0,5M THF, 5Smmol) va THF (50mL). Dung dich dugc lam lanh dén nhiét 46 -78°C
va dung dich etyl format (200pL, 2,50mmol, trong 10mL THF) dugc bd sung bang céch
nhé giot. Hon hop phéan Gng dugc khudy & nhiét @ -78°C trong thoi gian 15 phit va
duge d8 Am dén nhiét do trong phong tir tir va dugc khuy trong thoi gian 18 gio. Hén
hop phéan tng dugc pha loang trong EtOAc va dugc rura bang nuéc mudbi (3 14n). Chét
hitu co dugc 1am khd (Na2SO0s), loc, va duge ¢d dudi ap suét giam. Can dugc séc ky
trén cOt silicagel (hexan dén 15% EtOAc trong hexan) va thu dugc hop chét bis(4-clo-
2-metylphenyl)metanol (643mg, 46%) duti dang chét rén tinh thé trong. 'H NMR 400
MHz (CDCL) & 7,25 — 7,14 (m, 6H), 6,07 (s, 1H), 2,26 (s, 6H), 1,57 (s, 2H). LCMS
(ESI, m/z): 263 [M+H]",

Budc 2: Pidu ché hop chét zert-butyl 4-(bis(4-clo-2-metylphenyl)metyl)piperazin-
1-carboxylat

cl cl
i. SOCl,, DCM " NBoc
OH N\)

>
1l

' NBoc
SJE'S ()

Cl CH3CN Cl

Binh day tron dwogc nap hop chét bis(4-clo-2-metylphenyl)metanol (200mg,
0,711mmol) va CH2Cl, (7mL). Thionyl clorua (100pL, 1,37mmol) dugc bd sung vao va
hén hop phan tng dugc khudy ¢ nhiét do trong phong trong thoi gian 24 gio. Hdn hop
phan tmg dugc cd. Axetonitril dugc b sung vao va hdn hgp phan tmg dugc cd hai lan.
Hop chét axetonitril (6mL), fert-butyl piperazin-1-carboxylat (200mg, 1,07mmol) va
K»COs (200mg, 1,42mmol) duge bd sung vao va hdn hop phan tng dugce gia nhi¢t dén
nhiét 4o 80°C trong thoi gian 4 gid va nhi¢t do 120°C trong thoi gian 18 gio. Hon hop
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phan mg dugc rét vao nude mubi va duge chiét bing EtOAc (2X). Cin dugc sic ky
trén cot silicagel (100% hexan dén 20% EtOAc) v thu dugc hop chit néu & d& muc
(184mg, 57%) dudi dang dau trong. 'H NMR 400 MHz (CDCL) 8 7,49 (d, J = 8,4 Hz,
2H), 7,16 (d, J = 8,4 Hz, 2H), 7,11 (s, 2H), 4,65 (s, 1H), 3,44 — 3,37 (m, 4H), 2,38 (s,
4H), 2,29 (s, 6H), 1,46 (s, 9H), LCMS (ESL, m/z): 471 [M+H]"

Buéc 3: Didu ché hop chit 1-(bis(4-clo-2-metylphenyl)metyl)piperazin

Cl Cl
'/\NBoc
N\) TMSI, NMM, CH,Cl,

Cl

Binh ddy tron dwgc nap hop chit rert-butyl  4-(bis(4-clo-2-
metylphenyl)rhetyl)piperazin—l-carboxylat (184mg, 409mmol), CHzClz (SmL), va
NMM (90uL, 0,819mmol). Pugc lam lanh dén nhigt 40 0°C va TMSI (70uL,
0,49 1mmol) duoc bd sung bing cach nho giét vao. Sau thoi giaﬁ 15 phut & nhiét d¢ 4°C,
hdn hop phan tng dugc lam dimg bﬁﬁg Na2COs béo hoa va duge chiét bing CH,Cl, (3
1dn). Chét hitu co duge 1am kho (Na2SO4), loc, va duge cd. Cén dugc sic Ky trén cot
silicagel (100% CH,Cl, dén 6% NHs 2M trong MeOH) va hop chét 1-(bis(4-clo-2-
metylphenyl)metyl)piperazin (143mg, 70%). TH NMR 400 MHz (CDCl3) 8 7,47 (dd, J
= 8,4, 1,1 Hz, 2H), 7,16 — 7,11 (m, 1H), 7,11 — 7,06 (m, 2H), 4,64 (s, 1H), 2,83 — 2,80
(m, 4H0), 2,44 — 2,33 (m, 5H), 2,28 (s, 7H), LCMS (ESI, m/z): 349 [M+H]".

Buéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(4-clo-2-
metylphenyl)metyl)piperazin-1-carboxylat (2j)

RoUS NS S

O _ DIEA, CH,Cl,

Cl

Hop chét néu & d& muc ndy duwoc didu ché tir hop chat 1-(bis(4-clo-2-
metylphenyl)metyl)piperazin nhu dugc mo ta trong Vi du 1, budc 2 (18mg, 59%). 'H
NMR 400 MHz (CDCls) & 7,47 (dd, J = 8,4, 2,1 Hz, 2H), 7,22 — 7,16 (m, 2H), 7,16 —
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7,10 (m, 2H), 5,83 — 5,70 (m, 1H), 4,70 (s, 1H), 3,58 — 3,50 (m, 4H), 2,51 - 2,40 (m,
4H), 2,30 (s, 6H), LCMS (ESIL, m/z): 263 [cation bis(4-clo-2-metylphenyl)metan]".

Vi du 34: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(1-metyl-1H-indazol-5-
yl)metyl)piperazin-1-carboxylat (2k)

NN

Buée 1: Didu ché hop chit bis(1-metyl-1H-indazol-5-yl)metanol

Br —N

n-Buli, THF, etyl format

Y

NN
N/
o N

Binh d4y tron dugc nap hop chit 5-bromo-1-metyl-1H-indazol (300mg,
1,42mmol) va THF (45mL). Dung dich dugc lam lanh dén nhiét @6 -78°C va dung dich
n-butyllithi (2,3M trong THF, 680pL, 1,56mmol) dugc bd sung vao bing cach nho giot.
Sau thoi gian 30 phut, dung dich chira etyl format (57pL, 0,697mmol, trong 10mL THF) |
duoc bd sung vao bang cach nhé giot, va hdn hop phén tmg duoc khudy & nhiét do -
78°C trong thoi gian 10 phdt va nhiét do trong phong trong thoi gian 3 gio. Hon hop
phan @mg dugc 1am dimg bing NHsCL bao hoa va dugc chiét bang EtOAc (3 14n). Chit
hitu co duge 1am kho (NaCO3), loc, va dugc cddudi ap suét giam. Cén dugc sic ky trén
cot silicagel (100% CH2Clz dén 10% MeOH trong CH2Cl) va thu dwgc hop cht bis(1-
metyl-1H-indazol-5-yl)metanol (134mg, 32%) dudi dang ddu mau nau. 'H NMR 400
MHz (CDCls) & 7,90 (s, 2H), 7,77 (s, 2H), 7,39 (dd, J=28,7, 1,2Hz, 2H), 7,31 (d, J =
8,7Hz, 2H), 6,07 (s, 1H), 4,02 (s, 7H). LCMS (ESI, m/z): 293 [M+H]*.

Buéc 2: Pidu ché hop chit fert-butyl 4-(bis(1-metyl-1H-indazol-5-
yl)metyl)piperazin-1-carboxylat
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i. SOCI,, DCM

NN

Binh day tron dugc nap hgp chét bis(1-metyl- iHQindazol-S-yl)metanol (50mg,
0,17mmol) va CH,Cl, (SmL). Thionyl clorua (25uL, 342mmol) dugc bd sung vao, tao
thanh dung dich duc. Sau thoi gian 15 phﬁf dung dich tr¢ thanh dung dich mau héng
trong va dugc khudy & nhiét do trong phong trong thoi gian 48 git. Dung dich dugc ¢
dudi 4p sudt giam. Axetonitril dugc bd sung vao va dung dich dugc cd hai lan.
Axetonitril (7mL) va hop chit tert-butyl piperazin-1-carboxylat (60mg, 0,32mmol)
dugc bd sung vao va dung dich dugc khudy & nhiét do trong phong qua dém. Hon hop
phan ng dugc cod dudi ap sudt giam va dugce tinh ché bing phuong phép sic ky silic
dioxit (100% CH.Cl» dén 3% MeOH trong CHzClz) thu dugc hop chét zert-butyl 4-
(bis(l-metyl-1H-indazol-5-y1)metyl)piperazin—1-carboxylat (53mg, 56%) dué6i dang
diu mau nau nhat. 'H NMR 400 MHz (CDCl3) § 7,97 — 7,89 (m, 2H), 7,79 (s, 2H), 7,54
(dd, J = 8,8, 1,5 Hz, 2H), 7,32 (d, J = 8,7 Hz, 2H), 4,49 (s, 1H), 4,03 (s, 6H), 3,47 (s,
4H), 2,41 (s, 4H), 1,45 (s, 9H), LCMS (ESI, m/z): 483 [M+H]".

Buérc 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(bis(1-metyl-1H-
indazol-5-yl)metyl)piperazin-1-carboxylat (2k)

N N= O CF,

/N (" NBoc i, TMSI, NMM, CH,Cl - K\NJ\O CF3
N \)
i. O CFs -
CcI” 0" CF,
DIEA, CH,Cl;

N=1 N=1
N , N

Hop chét néu & d muc nay dugc didu ché tir hop chét tert-butyl 4-(bis(1-metyl-
1H-indazol-5-yl)metyl)piperazin-1-carboxylat nhu dugc mod ta trong vi du 1, bude 2
(12mg, 35%). 'H NMR 400 MHz (CDCl;) 8 7,92 (d, J=17,5 Hz, 2H), 7,77 (d, J = 6,7
Hz, 2H), 7,55 — 7,45 (m, 2H), 7,36 — 7,28 (m, 2H), 5,80 — 5,67 (m, 1H), 4,51 (s, 1H),
4,02 (s, 6H), 3,58 (s, 4H), 2,47 (d, J= 5,5 Hz, 4H), LCMS (ESI, m/z): 555 [M+H]*
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Vidu 35: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(di(pyridin-3-
yDmetyl)piperazin-1-carboxylat (21)

O CFs

_ | Binh déy trén duoc nap hop chét di(iayridin—3-yljmeth.an6n (500mg, 2,72mmol),
MeOH (30n1IL); va CHzClz (15mL) va dugc lam lanh dén nhiét d6 0°C. NaBH4 (51mg,
1,35mmol) dugc bd sung ting phén mdt. Dung dich dugc khudy trong thoi gian 1 gior &
nhiét db 0°C va duge lam dimg bing NaOH IN va hdn hop phan tmg dugc chiét bing
CH:Cl, (3 13n). Lép hitu co dugce két hop, dugc 1am khd trén Na;SO4 va dugce cb dudi
ap suét giam. Hop chit di(pyridin-3-yl)metanol thd (505mg, 106%) dugc st dung trong
budc tiép theo ma khong cin tinh ché thém. TH NMR 400 MHz (CDCls) & 8,32 (s, 2H),
8,24 (d,J - 4.8 Hz, 2H), 7,47 (d, J = 7,9 Hz, 2H), 7,09 — 7,01 (m, 2H), 5,67 (s, 1H).

Buére 2: Didu ché hop chét fert-butyl 4-(di(pyridin-3-yl)metyl)piperazin-1-

carboxylat

Binh day tron dugc nap hop chét di(pyridin-3-yl)metanol (600mg, 3,22mmol) va
CH:Cl, (50mL). Hop chét thionyl clorua (353pl, 4,83mmol) duogc bd sung vao va hén
hgp phan tmg dugc khudy trong thoi gian 18 gi¢ ¢ nhiét do trong phong. Dung dich
dugc 6 dudi dp suat giam. Can duge séc ky trén cot silicagel (100% CH:Cl dén 5%

NH3 2M trong MeOH) va thu dugc hop chét 3,3'-(clometylen)dipyridin (415mg, 64%).
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IH NMR 400 MHz (CDCL) & 8,66 (d, J = 2,4 Hz, 2H), 8,59 (dd, J = 4,7, 1,6 Hz, 2H),
7,76 (m, 2H), 7,34 (m, 2H), 6,17 (s, 1H).

Buée 3: Pidu ché hop chit tert-butyl 4-(di(pyridin-3-yl)metyl)piperazin-1-
carboxylat

Binh d4y tron dugc nap hop chét 3,3'-(clometylen)-dipyridin (415 mg, 2,03 mmol),
hop chét tert-butyl piperazin-1-carboxylat (1,20g, 6,45mmol), va axetonitril (50mL).
Hon hop phén ing dugc gia nhiét dén nhiét do 80°C trong thoi gian 2 gid, duge co dudi
&p suét giam, va dugc tinh ché bang phuong phap sic ky silic dioxit (100% CH2Cla dén
5% NH; 2M trong MeOH) thtr dugc hop chit tert-butyl 4-(di(pyridin-3-
yl)metyl)piperazin-1-carboxylat (220mg, 31%). TH NMR 400 MHz (CDCls) & 8,64 (d,
J=2.0 Hz, 3H), 8,48 (dd, J=4,8, 1,7 Hz, 3H), 7,70 (dt, J=17,9, 1,9 Hz, 3H), 7,24 (ddd,
J=1.9, 4,8, 0,7 Hz, 3H), 5,28 (s, 1H), 4,36 (s, 1H), 3,47 — 3,39 (m, 6H), 2,34 (s, 6H),
1,42 (s, 9H), LCMS (ESI, m/z): 355 [M+H]"

Buéc 4: Pidu ché hop chét 1-(di(pyridin-3-yl)metyl)piperazin

~ Binh day tron dugc nap hop chit tert-bﬁtyl 4-(di(pyridin;3-yl)metyl)piperazin-1-
carboxylat (220mg, 0,621mmol), CHCl, (20mL), va NMM (136puL, 1,23mmel). Hén
hop phan tmg dugc lam lanhdén nhigt do 0°C va TMSI (106pL, 0,745mmol) dugc b
sung vao bang cach nho giot. Sau thoi gian 10 phit & nhiét dé 0°C, TMSI b sung
(100uL, 0,700mmol) dugc bd sung vao. Sau khi khudy trong thoi gian 10 phut & nhiét
d6 0°C, hdn hop phan tmg dugc lam 4m dén nhiét d6 trong phong. Sau thoi gian 15 phut
& nhiét do trong phong, hdn hop phan Gng duoc pha loang trong CH,Cl; va rua (1X)
bing Na2COj3 bdo hoa. Chét hiru ¢ duoc lam kho (Na;SOs), dugc loc, va ¢d va thu duge

103mg san phim tho (0,406mmol, 65%) dudi dang diu mau vang, dugc st dung trong
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budc tiép theo ma khong cin tinh ché thém. 'H NMR 400 MHz (CDCls) 8 8,64 (d, J =
2.4 Hz, 2H), 8,47 (dd, J= 4.8, 1,6 Hz, 2H), 7,70 (dt, J = 8,0, 2,0 Hz, 2H), 7,23 (dd, J =
7,9, 4,8 Hz, 2H), 4,36 (s, 1H), 2,91 (t, J = 4,9 Hz, 4H), 2,38 (t, /= 5,0 Hz, 5H), LCMS
(ESL, m/z): 255 [M+H]".

Buéc 5: Pidu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(di(pyridin-3-
yDmetyl)piperazin-1-carboxylat (21)

O CF,
O CF,

oA

Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(di(pyridin-3-yl)metyl)piperazin-1-
carboxylat dugc didu ché tir hop chit 1-(di(pyfidin-3-yl)metyl)piperazin nhu dugc md
té'trong vi du 1, budc 2 (23mg, 33%). 'H NMR 400 MHz (CDCls) 8 8,66 (s, 3H), 8,51
(d, J—47Hz;3H) 7,75 — 7,67 (m, 3H), 7,27 (t, J= 6,3 Hz, 3H), 5,72 (hept, J = 6,2
Hz, 1H), 4,41 (s, 1H), 3,58 (d, J= 4,4 Hz, TH), 2,43 (dt, J= 10,4, 4,4 Hz, oH) MS m/z
dugc tinh cho [M+H]* C1sH1sFeN4O2: 449,1, 449, 0 duge tim thiy.

Vi .dl.l 36: Hg’p chi?'lt 1,1;1-triﬂo-3-metoxy-3-oxopropan-2-yl 4-(bis(4-
clophenyl)metyl)piperazin-1-carboxylat (6h) '

Cl ﬁ O CFg
NH )J\ &(OMG
N cl” >0 I
Vi ? o
- | DIEA, CH,Cl,
Cl

Bé sung hop chit metyl-3,3,3-triflo-DL-lactat (116mg, 0,73mmol) VéO dung dich
khudy chira triphosgen (65mg, 0,22mmol) trong CH2Clz (5,0mL) sau do6 bd sung hop
éhét N, N-diisopropyletylamin (0,38mL, 2,19mmol). Sau thoi gian 2 gid, hop chét 1-
(bis'(4-clophényl)metyl)piperazin (160mg, 0,50mmol) dugc bd sung vao dudi dang dung
dich trong CH2Clz (2mL) va dugc khudy trong thoi gian 2 gid nita. Hbn hgp duoc cd
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dudi ap sudt giam va dugc tinh ché truc tiép bang phuong phap sic ky nhanh Si0O2 (25%
EtOAc/hexan) d& tao ra hop chét néu & & muc nay (156mg, 62%): 'H NMR 500 MHz
(CDCLs) 6 7,31 (d, J = 8,47 Hz, 4H), 7,26 (d, J = 8,41 Hz, 4H), 5,43 (9, J=17,03 Hz,
1H), 4,23 (s, 1H), 3,85 (s, 3H), 3,66 - 3,46'(m, 4H), 2,44 - 2,32 (m, 4H); HRMS m/z
© duoc tinh v6i [M+H]" C22H21CLF3N204: 505,0903, 505,0905 dugc tim thiy.

Vi du 37: Axit 2-((4-(bis(4-cl_ophenyl)metyl)piperazin-1-cachonyl)oxy)-3,3,3-

triflopropanoic (6i)
‘ O CF,4
cl (\N/U\OJ\H/OMe
O N\) o NaOH
O 1,4-dioxan: HoO
Cl ‘

B6 sung NaOH (360pL, 0,36mmol, 1,0N trong nuéc) vao dung dich khudy chtra
'hop chétl,1,1-triflo-3-metoxy-3 -oxopropan-2-yl 4—(bis(4-cldph'enyl)metyl)piperazin— 1-
cairbbxylat (6h)(18mg, 0,036mmol) trong hdn hop 1:1 chira 1,4-dioxan:nude (ImL). Sau
Kkhi khudy hén hop phén tmg qua dém & nhiét do trong phong, hdn hgp phan tng dugc
lam dirng bing cach bd sung HCI IN trong nuéc (SmL) va dugc chiét bang diclometan
(3 1An, 25mL). Lop hitu co két hop dugc 1am kho trén NazSO4 va duge ¢b dudi dp suét
giam. San phim thd duge tinh ché bang TLC didu ché SiO, (50% EtOAc/hexan, 1%
HCO,H) tao ra hgp chét néu & dé muc ndy dudi dang diu khong mau (9,1mg, 52%): 'H
NMR (600 MHz (CDCl3) 8 7,42 (d, J=17,32 Hz, 4H), 7,30 (d, J= 8,16 Hz, 4H), 5,35 (s,
1H), 4,53 (bs, 1H), 3,78 — 3,53 (m, 4H), 2,81 — 2,54 (m, 4H); HRMS m/z dugc tinh véi
[M+H]"Ca1H1sCLFsN2O4: 491,0747, 491,0735 duge tim thiy.

Vidu 38: Hop chét_1,1,1-triﬂ0-3-(metylamino)-3-oxopropan—Z-yl 4-(bis(4-
clophenyl)metyl)piperazin-1-carboxylat (6)) o
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Bb sung metyl amin (0,81mL, 0,81mmol, 1,0M trong THF) vao dung dich khudy
chira hop chétl,1,1-triflo-3-metoxy-3-oxopropan-2-yl 4-(bis(4-
clophenyl)metyl)piperazin-1-carboxylat (6h)(41mg, 0,08 1mmol) trong THF (2mL). Sau
khi khudy hdn hop phan tng trong thoi gian 24 gid ¢ nhiét do trong phong, hdn hop
phéan tmg dugc 1am ding bing cach bd sung HCI IN trong nude (SmL) va duge chiét
bang diclometan (3 14n, 25mL). Lép hitu co két hop duoc 1am kho trén NaxSO4 va duge
c6 du6i 4p suét gigm. San phim tho dugc tinh ché bing TLC diéu ché SiO2 (50%
EtOAc/hexan) tao ra hgp chét néu & d& muc nay duéi dang du khong mau (30mg, 73%):
TH NMR 600 MHz (CDCls) & 7,31 (d, J = 8,50 Hz, 4H), 7,27 (d, J = 8,52 Hz, 4H), 6,05
(bs, 1H), 5,48 (q, J=7,10 Hz, 1H), 4,24 (s, 1H), 3,66 — 3,51 (m, 3H), 3,46 (dd, J=4,67,
15,51 Hz, 1H), 2,89 (d, J = 4,90 Hz, 3H), 2,45 (d, J= 8,91 Hz, 2H), 2,34 (t, /= 16,23
Hz, 2H); HRMS m/z duge tinh v6i [M+H]" C22H22ChF3N303: 504,1063, 504, 1065 dugc
tim thiy. '

Vi du 39: Hop chit metyl 3,3,3-triflo-2-
((metyl(phenetyl)carbamoyl)oxy)propanoat (7K)

» )(J)\ CF3 |
oM
cl o/\( ° i)\A O CF,
0
©\/\N,Me > II\IJ\O)\COZMe
H DIEA, CH,Cl, Me

Hop chit metyl-3,3,3-triflo-DL-lactat (36mg, 0,23mmol) dugc bd sung vao dung
dich khudy chtra triphosgen (20mg, 0,07mmol) trong CH,Cl; (5,0mL) sau d6 bb sung
hop chit N, N-diisopropyletylamin (120uL, 0,69mmol). Sau thoi gian 2 gio, hop chét N-
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metyl phenetylamin (31mg, 0,23mmol) dugc bd sung vao duéi dang dung dich trong
CH,Cl> 2mL) va dugc khudy trong thoi gian 2 gio nita. Hon hop dugc ¢d dudi ap sult
giam va dugc tinh ché truc tiép bang phuong phép sic ky nhanh SiO; (25%
EtOAc/hexan) dé tao ra hop chit néu & @& muc (47 mg, 64%): 'H NMR 500 MHz
(CDCls) 6 7,34 - 7,28 (m, 2H), 7,25 — 7,18 (m, 3H), 5,51 — 5,42 (m, 1H), 3,87 (s, 1,8H),
3,86 (s, 1,2H), 3,60 — 3,46 (m, 2H), 2,96 — 2,90 (m, 2,5H), 2,90 —2,83 (m, 2,5H); HRMS
m/z duge tinh véi [M+H]" C1aHi6F3NO4: 320,1104, 320,1109 dugc tim thiy.

Vi du 40: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-flo-4-
morpholinobenzyl)piperazin-l-carboxYlat (9a)

Buwéc 1: Bidu ché hop chét tert-butyl 4-(2-flo-4-morpholinobenzyl)piperazin-1-
carboxylat '

O " : . . , : . . O . O
. /HN . , . Q J< _ NaBH(OAc); ON J J<
+ N0 (N
H HN Réy phén tir 4A & N
nhiét d§ trong

F O F

phong qua dém

Binh day tron 50mL, duoc trang bi thanh khqu tir, dugc nap hop chét tert-butyl-
1-piperazin carboxylat (445mg, 2,39mmol) dudi khi nito. Chét rin dugc hoa tan trong
10mL diclometan (khan) va dugc khudy & nhiét do trong phong. Hop chét 2-flo-4-
morpholinobenzaldehyt (500mg, 2,39mmol) dugc b sung vao tiép theo 1a ray phén tir
(440mg, & hat tix 8 dén 12 mét Iu6i). Hn hop phan tmg duge khudy lién tuc & nhiét do
trong phong trong thoi gian 1 gio. O thoi diém 46, natri triaxetoxybohydrua (557mg,
2,63mmol, 1,10 duong lugng) dugc bd sung vao. Hon hop dugc theo ddi sw bién mét

ctia aldehyt bang phuong phéap sic ky 16p méng. Sau thoi gian 15 gid, phan tng dugc
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lam dimg bing natri bicacbonat béo hoa (15mL). Sau khi b6 sung diclometan (15mL),
hdn hgp dugc chia thanh hai pha. Pha chita nu6e dugc chiét hai 1an bing diclometan
(15mL). Lép hiru co két hop dugc 1am kho trén natri sulfat khan, dugc loc va cd. Hon
hop thd duge dit vao cot sic ky chira 24¢ silic dioxit va diclometan. Dung mdi gradien
duoc st dung tir 100% diclometan dén 10% meténol trong diclometan dé tao ra 833mg
(92%) hop chét tert-butyl 4-(2-ﬂo-4-morph61inobenzyl)piﬁeraiin—l-carboxyiat dudi
dang chat rin mau vang nhat. 'H NMR 400 MHz (CDCls) 8 7,22 (t,J=8,4 Hz, 1H), 6,66
d,J= 8,4 Hz, 1H), 6,57 (d, J = 13,0 Hz, 1H), 3,90-3,85 (m, 4H), 3,53 (s, 2H), 3,43 (bs,
4H), 3,20-3,15 (m, 4H), 2,41 (bs, 4H), 1,46 (s, 9H).

Buéc 2: Didu ché hop chit 4-(3-flo-4-(piperazin-1-ylmetyl)phenyl)morpholin

. ) , o] 0
N (\N/U\ok RN NH
Wij\/N\/I .~ dioxan ¢ nhiét d9 \QVN\)
: trong phong qua : '
| F dém F

Binh d4y tron 100mL, dugc trang bi thanh khudy tlr, duge nap hop chét tert-butyl
4-(2-flo-4-morpholinobenzyl)piperazin-1-carboxylat (819mg, 2,16mmol) va
diclometan (14mL). Dung dich tao thanh duoc 1am lanhdén nhiét d6 0°C. Axit clohydric
(3,2mL, 4N trong dioxan) dugc b sung vao qua dng tiém. Bon nudc d4 duge loai b va
huyén phit dyc tao thanh dugc khudy & nhiét o trong phong qua dém. Sau thoi gian 20
phut, huyén phu tring dugc chuyén vao binh Erlenmeyer 250mL va dugc khudy bang
natri cacbonat bo hoa trong nuée (30mL), nude (20mL) va diclometan (3 OmL) trong
30 phut. Céc 16p duge téch ra va 16p chira nuée dugc chiét hai 14n bing diclometan
(30mL). Lép hitu co duge rira béng natri bicacbonat bdo hoa trong nuéc (30mL), duge
két hop, lam kh6 trén natri sulfat va dugce ¢6. Dau mau vang tao thanh dugc chay sic
ky trén cot silic dioxit 24g véi gradien (100% diclometan dén 90% diclometan/10%
metanol chta 2M amoniac) dé tao ra hop chit 4-(3-flo-4-(piperazin-1-
ylmetyl)phenyl)morpholin du¢i dang dAu mau vang (580mg, 96%). "H NMR 400 MHz
(CDCls) 8 7,22 (t, T = 8,5 Hz, 1H), 6,65 (d, J = 8,5 Hz, 1H), 6,56 (d,J =13 Hz, 1H) 3,90-
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3,80 (m, 4H), 3,49 (d, J = 14,5 Hz, 2H), 3,20 — 3,10 (m, 4H), 2,92-2,88 (m, 4H), 2,44
(bs, 4H), 1,64 (s, 1H).

Buéc 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-flo-4-
morpholinobenzyl)piperazin-1-carboxylat (92)

CF,
0 Lo Oy I8

N HO CF
" NH 5 KN NTTOTCR,
N \) triphosgen, 2,6-lutidin N,N- N \)
dimetylaminopyridin CH2Clz, &

nhiét d trong phong qua dém

Lo nhé c6 ndp ren 10mL dugc trang bi thanh khudy tir dugc nap triphosgen (22mg,
0,233mmol, 0,35 dwong lwgng) va diclometan (1mL) duéi khi nito va dugc lam lanhdén
nhiét @6 0°C. Hop chét 1,1,1,3,3,3-hexafloisopropanol (29uL, 0,23mmol) dugc bd sung
qua dng tiém trong thoi gian 1 phut sau d6 bd sung 2,6-lutidin vao (52uL, 0,44mmol,
2,1 duong luong) trong thoi gian 1 phut. Bude bd sung thir hai nay 1a tda nhiét va nhiét
dd bén trong duoc gilt & dudi 5°C trong khi bd sung. Hop chit N,N-dimetylaminopyridin
(2mg, 0,1 duong luong) tiép d6 duoc bd sung vao hén hop phan tmg. Dung dich van
khong mau va bdn nude da duge bd ra. Dung dich trong tao thanh dugc khudy & nhiét
d6 trong phong trong thoi gian 1 giv. Lo nho 10mL riéng 1€, dugc trang bi thanh khudy
tr, dugc nap hop chét 4-(3-flo-4-(piperazin-1-ylmetyl)phenyl)morpholin (59,1mg,
0,212mmol) va diclometan (ImL). Dung dich clorofomat dugc lam lanh lai dén nhiét
do 0°C va dung dich amin dugc bd sung vao dung dich clorofomat trong thoi gian 1
phut qua &ng tiém. Binh chtra amin dugc rira bang diclometan (0,25mL) va dung dich
rira dugce bd sung vao binh phéan tng. Bdn nuéc da duge loai bo va hon hgp phan tng
khong mau, trong duoc khudy & nhiét d trong phong qua dém. Natri bicacbonat béo
hoa trong nude (ImL) duge bd sung vao va cic 16p duoc tach riéng. Lép chira nude
dugc rira bing diclometan (1ImL). Lép hitu co duge két hop, duge ¢d va dugc dua vao
cht silicagel 40g dé thu dugc hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-flo-4-
morpholinobenzyl)piperazin-1-carboxylat, 54mg (5 8%). 'H NMR 400 MHz (CDCls) 6
7,18 (t, J= 8,5 Hz, 1H), 6,65 (dd, J= 8,5, 2,2 Hz, 1H), 6,56 (dd, J= 13,0, 2,2 Hz, 1H),
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5,73 (hep, J = 6,2 Hz, 1H), 3,88 — 3,81 (m, 4H), 3,53 (bs, 6H), 3,18 - 3,07 (m, 4H), 2,52
— 2,43 (m, 4H), LCMS (ESI, m/z): 194,1 (cation 4-morpholino-2-flobenzyr).

Vidu 41: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2-
phenoxybenzyl)piperazin-1-carb0xylat 9b)

i K2CO3, DMA, 150 °C
ii. NaBH(OAc)3, CH,Cl»
. Br
N Boc

. | A
N~ O
oo T
L iii. TMS-1, NMM, CH,Cl, 0\@
iv. (@]

CF;

CF3

)\CF3

cl” 07 CF,
DIEA, CH,Cl,

B6 sung hop chit 4-bromo-2-flobenzaldehyt (1,0g, 5,0mmol, 1,0 dwong luong),
phenol (470mg, 5, Ommol, 1,0 duong lu'(mg) K2COs (6911ng, 5,0mmol, 1,0 duong
luorng) va DMA (10mL) vao ong duorc bit kin. Hon hop phan ung duoc gia nhiét dén
nhle;t do 150°C va dugc khudy trong thoi gian 4 gio. Khi ]Jam ngudi dén nhiét do trong
phong, hdn hop phan g dugc rét vao phéu tach chira nude muéi (250mL) va san phdm
duogc chiét bang EtO (250mL, 3 lan) Lé6p hitu co két hop duge 1am khé trén MgSOq
khan va dugc cd dudi p suét gidm. Can con lai duoc sit dung trong bude tiép theo ma
khong cén tinh ché thém. Dung dich khudy chira aldehyt tho (610mg, 2,2mmol, 1,0
duong lugng) va N-Boc-piperazin (451mg, 2,42mmol, 1,1 duong lugng) trong CH2Cl
(20mL) dugc bd sung NaBH(OAc); (699mg, 3,30mmol, 1,5 duong lugng). Hon hop
phan g duogc khudy trong thoi gian 2 gid' ¢ nhiét do trong phong va sau d6 dugc lam
ding nhd bd sung NaOH trong nude (20mL, 1,0M). Hon hop hai pha duge khudy manh
trong thoi gian 30 phut va dugc rét vao phéu tach chira nude mudi (100mL). San pham
dugc chiét bing CH,Cl, (100mL, 3 1an) va céc 16p hitu co két hop dugc 1am kho trén
MgSO4 khan va duoc cd dudi ap suét giam dé tao ra dau khong mau thd, déu nay dugc
st dung trong budc tiép theo ma khong cin tinh ché thém. B sung bang cach nhé giot
TMS-I (0,28mL, 1,95mmol, 3,0 duong luqﬁg) vao dung dich khudy chira piperazin thd
(290mg, 0,65mmol, 1,0 duong lugng) va NMM (0,42mL, 3,9mmol, 6,0 duong lugng)
trong CH2Cl> (10mL) & nhiét d6 0°C. Sau thoi gian 1 gid, hdn hgp phan ing duge lam
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dimg bing McOH (1,0mL) dugc cd dudi dong khi N2, Can dugc hoa tan lai trong CH2Cl2
(10mL) va duge cd dudi ap sudt giam tao ra dau thd duge st dung ma khong can tinh
ché thém. Hop chét néu & @ muc nay duoc tong hop theo vi du 1, bude 2 tir amin dugce
khir bao vé. Quy trinh tinh ché san phim thd bing phuong phép séc ky nhanh (15%
EtOAc/hexan) tao ra hop chit néu & d&& myc nay: 'H NMR 400 MHz (CDCls) § 7,37 -
7,34 (m, 3H), 7,24 (s, 1H), 7,14 -7,10 (m, 1H), 7,03 - 7,02 (m, iH), 6,94 - 6,91 (m, 2H),
5,73 (b bay, J = 6,3 Hz, 1H), 3,54 (s, 2H), 3,51 - 3,48 (m, 4H), 2,50 — 2,45 (m, 4H),
HRMS m/z duge tinh v6i [MH+H]* C2iHisBrFeN2O3: 541,0561, 541,0558 dugc tim théy.

Vidu 42: Hop chét 1,1,1,3,3,3-hexaﬂopropan-2-yl 4-[[2-(morpholin-‘4-yl)-3-
(triﬂonietyl)phenyl]metyl]piperazin-l-carboxylat (9¢)

F3C

O
N N4

N CF3
0
O—) _<CF3

Bwéce 1: Hop chit 2-(morpholin-4-yl)-4-(triflometyl)benzaldehyt

| ' d wa R \>—\ N
FgCAQ—\\O | Kz;g;/ oMso N—s

F 100 °C, qua dém «—o

Binh d4y tron 100mL duogc nap hop chét 2-flo-4-(triflometyl)benzaldehyt (1,90g,
9,89mmol, 1,00 dwong lugng), morpholin (1,30g, 14,9mmol, 1,51 duong luong), kali
cacbonat (3,45g, 25,0mmol, 2,52 duong lugng), va dimetyl sulfoxit (20mL). Dung dich
tao thanh dugc khudy qua dém & nhiét d6 100°C trong bdn diu va dugc pha lodng véi
H,0 (30mL). Dung dich tao thanh dugc chiét bangdiclometan (2 x 20mL) va cac 16p
hitu co dugc két hop, dugc rira b%lng H,0 (3 x 20mL), dugc lam kho trén natri sulfat

khan, loc va dugc ¢ dudi ap suat giam. Cin duge sac ky trén cdt silicagel vai etyl
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axetat/ete diu mé (1/5) d& thu dugce 1,06g (hiéu suét 41%) hop chat 2-(morpholin-4-y1)-
4-(triflometyl)benzaldehyt dudi dang dAu mau vang. LCMS (ESI, m/z): 260 [M+H]".

Buéc 2: Hop chit tert-butyl 4-[[2-(morpholin-4-yl)-4-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat

: N
FsC‘QT HN  N-B ( .)
\ oc N
\__/
© F3C—< \>——/

N NaBH(OAC)3,CH,Cly
<_ & nhiét do trong phong,
(0]

qua dém NW
-

Binh ddy tron 100mL dugc nap hop chdt 2-(morpholin-4-yl)-4-

(triflometyl)benzaldehyt (1,00g, 3,86mmol, 1,00 duong lugng), tert-butyl piperazin-1-
carboxylat (0,650g, 3,51mmol, 0,91 duong lugng), diclometan (15mL). Hon hep dugc
khudy & nhiét do trong phong trong thdi gian 0,5 gio. Natri triaxetoxybohydrua (2,23g,
10,5mmol, 2,73 duong lugng) dugc bd sung vao. Dung dich tao thanh duoc khudy qua
dém &.nhiét do trong phong va dugc pha lodng véi diclometan (15mL). Lép hitu co
dugc rira b%mg H,0 (2 x 10mL), dugc lam khd trén natri sulfat khan, dugc loc va cd
dudi 4p sudt giam. Cin dugc sic ky trén cot silicagel bang etyl axetat/ete dau mo (1/4)
tao ra 1,30g (hidu sudt 78%) hop chét tert-butyl 4-[[2-(morpholin-4-yl)-4-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat dué6i dang dau mau vang nhat. LCMS
(ESL, m/z): 430 [M+H]* |

Budce 3: Hop chit 4-[2-(piperazin-1-ylmetyl)-S-(triﬂometyl)phenyl]morpholin

, N_) \
& nhiét .d() trong phong, _

<N:> qua dém - Q__>
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Binh day tron 100mL dugc nap hop chét tert-butyl 4-[[2-(morpholin-4-yl)-4-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat (1,30g, 3,03mmol, 1,00 duong
lugng), diclometan (20mL). Hén hop duge 1am lanhdén nhiét d6 0°C. Axit trifloaxetic
(3mL) duoc bd sung vio bang cach nhé giot. Dung dich tao thanh duge khudy qua dém
& nhiét do trong phong va duge cb dudi ap sudt dé tao ra 0,800g (thd) hop chat 4-[2-
(piperazin-1-ylmetyl)-5-(triflometyl)phenylJmorpholin du6i dang chét rin mau vang
nhat. LCMS (ESI, m/z): 330 [M-+H]".

Buwéc 4: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-(morpholin-4-yl)-3-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat

( _h;-' CF3 o
N A
FaCQ—/ . HOiCFS . Qﬁ o
8 S LN—/%{:

Binh ddy tron 50mL dugc nap hop chéit 1,1,1,3,3,3-hexaflopropan-2-ol (168mg,
1,00mmol, 1,10 duwong luong), triphosgen (99,0mg, 0,330mmol, 0,33 duong lugng),
diclometan (10mL). Hop chit N,N-diisopropyletylamin (381mg, 2,95mmol, 3,24 duong
lugng) dugc bd sung vao bing cich nho giot. Hbn hop dugc khudy & nhiét do trong
phong trong thoi gian 2  gio. Hon hop 4;[2-(piperazin-1-ylmetyl)-S-
(triflometyl)phenyl]morpholin (300mg, 0,910mmol, 1,00 duong lugng) dugc bb sung
vao. Dung dich tao thanh dugc khudy trong thoi gian 2 gid ¢ nhiét dd trong phong va
dugc pha lodng véi diclometan (20mL). Hon hop tao thanh dugc rira bang H20 (2 x
10mL), dugc 1am kho trén natri sulfat khan, dugec loc va cd dudi ap suét giam. Can dugc
séc ky trén cot silicagel v6i etyl axetat/ete diu mé (1/3). San phim thd (337mg) dugc
tinh ché bing HPLC didu ché st dung diu kién gradien sau ddy: 20% CH3;CN/80% pha
A tang 16n dén 80% CH3CN trong thdi gian 10 phut, tiép do dén 100% CH3CN trong
thoi gian 0,1 phut, gitt & 100% CH;CN trong thoi gian 1,9 phut, tiép do giam dén 20%
trong thoi gian 0,1 phut, va gilt & 20% trong thoi gian 1,9 phat, trén may séc ky waters
2767-5. Cot: X-bridge Prep Cis, 19*150mm Sum; Pha dong: Pha A: NH4HCO3 trong
nuge (0,05%); Pha B: CH3CN; B¢ do, UV220 & 254nm. Quy trinh tinh ché tao ra
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171,9mg (hiéu suét 35%) hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-(morpholin-4-
y1)-3-(triflometyl)phenylJmetyl]piperazin-1-carboxylat du6i dang diu mau vang nhat.
IH NMR 300MHz (CDCl13) § 7,54-7,623 (m, 1H), 7,33-7,42 (m, 2H), 5,72-5,85 (m,
1H), 3,84-3,87 (m, 4H), 3,64 (s, 2H), 3,56-3,57 (m, 4H), 2,96-3,00 (m, 4H), 2,51-2,52
(m, 4H), LCMS (ESL, m/z): 524 [M+H]".

Vi du 43: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[3-flo-2-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat (9d)

F
Q /. 9
N N N4 cR
{ ) o
o) CFs
Buwée 1: Diéu ché hop chét 3-ﬂo-2-(morpholinf4-yl)benzaldehyt |

(0] NH \
\ \/ _ o
5 >

DMSO, K,CO3 F N—>
FF 100 °C, qua dém <—o

Binh dé.y tron 100mL dugc nap hgp chét 2,3-diflobenzaldehyt (2,00g, 14,1mmol,
1,00 duwong lirgng), morpholin b(l,'84.g,' 21,1mmol, 1,50 dwong lugng), kali cacbonat
(4,E9Og," 35,4mmol, 2,52 duong lugng), va dimetyl sulfoxit (20mL). Dung dich tao thanh
dugc khudy qua dém & nhiét do 100°C trong bdn déu va dugce pha loang véi H2C (S0mL).
Dung dich tao thanh dugc chiét bingdiclometan (3 x 20mL) va cac 16p hitu co duge két
hop, duge rira bang H,0 (3 x 50mL), dugc lam kho trén natri sulfat kihan, dugc loc va
6 dudi &p sudt giam. Cdn dugc sic ky trén cdt silicagel vdi etyl axetat/ete dau mé (1/20)
tao ra 0,840g (hiéu suét 28%) hop cht 3-flo-2-(morpholin-4-yl)benzaldehyt duéi dang
chét rén mau vang. 'H NMR 300MHz, (CDC13) 8 10,54 (s, 1H), 7,63 (d, J= 7,5 Hz,
1H), 7,18-7,34 (m, 2H), 3,85 (br, 4H), 3,23 (br, 4H). LCMS (ESI, m/z): 210 [M+H].

Buwéc 2: Pidu ché hep chit tert-butyl 4-[[3-flo-2-(morpholin-4-
yl)phenryljmetyl]piperazin-1-carboxylat
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Bce
N

[ -
\ HN N-Boc N
0 \_/ R
F N/ NaBH(OAc)3,CH.Cl

< C & nhiét do trong phong,

qua dém - F <N_‘>
o]

Binh d4y tron 50mL dugc nap hop chit 3-flo-2-(morpholin-4-yl)benzaldehyt
(0,500g, 2,39mmol, 1,00 duong luong), hop chét tert-butyl piperazin-1-carboxylat
(404mg, 2,17mmoi, 0,91 duong luong), diclometan (10mL). Hén hop éuge khudy &
nhiét d trong phong trong thi gian 0,5 gid. Natri triaxetoxybohydrua (1,38g, 6,51mmol,
2,72 duong lugng) dugce bd sung vao. Dung dich tao thanh dugc khudy qua dém & nhiét
d6 trong phong va dugc pha lodng v6i diclometan. Hon hop tao thanh duogc rira bing
H,0 (3 x 10mL), dugc lam kho trén natri sulfat khan, dugc loc va cb dudi ap sult giam.
Cin duoc sic ky trén cot silicagel voi etyl axetat/ete diu mé (1/3) tao ra 1,00g (thd) hop
chét tert-butyl 4-[[3-ﬂo-2-(morpholin-4-yl)phenyl]metyl]piperazin—1-carboxylat diréi
dang diu khong mau, LCMS (ESL m/z): 380 [M+HJ".

Buéc 3: Pidu ché hop chit 4-[2-flo-6-(piperazin-1-ylmetyi)phenyljmorpholin
N © —NH
() RO
Q—/ CF3COOH, CHCly Q—/ -
& nhiét d trong phong,
F N 8 . F N/ -
qua dém
(J 2

' Binh ddy tron 100mL dwoc nap hop chét tert-butyl 4-[[3-flo-2-(morpholin-4-

yl)phenyl]metyl]piperazin-1-carboxylat '(1,00g, 2,64mmol, 1,00 dwong luong),
diCldmetan (20mL). Hn hop dugce 1am lanhdén nhiét do O°C; Axit trifloaxetic (2mL)
dugc bd sung vao bing cach nhd 'gic_)t (’y"nhiét dd 0°C. Dung dich tao thanh duoc khudy
qua dém & nhiét d0 trong phong va dugc cd duéi 4p sudt giam tao ra 0,600g (thd) hop
~ chét 4-[2-ﬂo-6-(pip‘erazin-1-ylmetyl)phenyl]morpholin dué6i dang ddu mau vang nhat.
LCMS (ESI, m/z): 280 [M+H]".

Buéc 4: Pidu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[3-flo-2-(morpholin-
4-yl)phenyl]metyl]piperazin-1-carboxylat (9d)
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S .

N
triphosgen ‘ProNEt, CH26|2 N N N—<
\—/ o

F CF;
:N—> & nhiét 49 trong phong, 4 gio { _<

0 CF;

Binh day tron 50mL dugc nap hop chit 1,1,1,3,3,3-hexaflopropan-2-ol (120mg,
0,710mmol, 1,00 duong lugng), triphosgen (70,0mg, 0,240mmol, 0,33 duong lugng),
diclometan (10mL). Hop chét N,N-diisopropyletylamin (338mg, 2,62mmol, 3,65 duong
lugng) dugce bd sung vao bang cach nho giot. Hon hop dugc khudy & nhiét do trong
phong trong thoi gian 2 gio. Hop chit  4-[2-flo-6-(piperazin-1-
ylmetyl)phenyl]morpholin (200mg, 0,720mmol, 1,00 dwong lugng) dugc bd sung vao.
Dung dich tao thanh dugc khudy trong thoi gian 2 gir & nhiét do trong phong va duoc
pha lodng v&i H>O (10mL). Dung dich tao thanh dugc chiét bing diclometan (3 x 20mL)
va cac 16p hitu co duge két hop, dugc rira bang H2O (3 x 10mL), dugc 1am kho trén
natri sulfat khan, dugc loc va cd dudi ap suét giam. Can dugc séc ky trén cot silicagel
v6i etyl axetat/ete ddu mo (1/4). San pham thd (217mg) duge tinh ché bing HPLC didu
ché st dung diéu kién gradien sau day: 20% CH3;CN/80% Pha A tang 1én dén 80%
CH:CN trong thoi gian 10 phut, tiép d6 dén 100% CH;CN trong thi gian 0,1 phit, git
& 100% CH;CN trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian
0,1 phut, va gitt & 20% trong thoi gian 1,9 phit, trén may sic ky Waters 2767-5. Cot:
Xbridge Prep Cis, 19*150mm 5um; Pha dong: Pha A: NH4HCOj3 trong nude (0,05%);
Pha B: CH3;CN:; B do, UV220 & 254nm. Quy trinh tinh ché tao ra 125,4mg (hiéu suét
36%)  hop chit  1,1,1,3,3,3-hexaflopropan-2-yl  4-[[3-flo-2-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat duéi dang diu mau vang nhat. 'H NMR-
300MHz (CDC13) & 7,07-7,18 (m, 2H), 6,94-7,01 (m, 1H), 5,71-5,83 (m, 1H), 3,88 (br,
4H), 3,80 (br, 2H), 3,52-3,54 (m, 4H), 3,10 (br, 4H), 2,49-2,52 (m, 4H). LCMS (ESI,
m/z): 474 [M+H]".

Vidu 44: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-clo-4-
morpholinobenzyl)piperazin-1-carboxylat (9e)
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Hop chét néu & d& muc ndy dugc tong hop tryc tiép tir hop chat 2-clo-4-
morpholiﬁobenzaldehyt va hop chét tert-butyl piperazin-l-carboxylaf cc’)'ba’_m trén thi
truong theo quy trinh dai dién trong vi du 40: 'H NMR 400 MHz (CDCl3) 6 7,27 (m,
1H), 6,89 (d, J=2,5 Hz, 1H), 6,79 (dd, J= 8,5, 2,5 Hz, 1H), 5,75 (hept, J=6,2 Hz, 1H),
3,92 —3,79 (m, 4H), 3,63 — 3,49 (m, 6H), 3,22 — 3,09 (m, 4H), 2,53-2,48 (m, 4H), LCMS
(ESI, m/z): 210,0 (cation 4-morpholino-2-clobenzyl).

Vi du 45: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-
morpholinobenzyl)piperazin-1-carboxylat (9f)

0 O CF,

KN NJ\O)\CF:;
T

Hop chit néu & d& muc nay dugc tbng hop truc tiép tir hop chét 4-
morpholinobenzaldehyt va hgp chét fert-butyl piperazin-1-carboxylat c6 bén trén thi
trudng theo quy trinh dai dién trong vi du 40: '"H NMR 400 MHz (CDCl;) & 7 14 (d, J=
8,3 Hz, 2H), 6,80 (d, J = 8,6 Hz, 2H), 5,79 — 5,51 (m, 1H), 3,86 — 3,67 (m, 4H), 3,53 —
3,43 (m, 4H); 3,39 (s, 2H), 3,15 — 3,01 (m, 4H), 2,42 — 2,27 (m, 4H), LCMS (ESI, m/z):
228,5 (cation 4-morpholinobenzyl).

Vi du 46: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-(pyrolidin-1-
yl)benzyl)piperazin—l-carboxylat 9g)

O CFg
U AR

Hop chét néu & d& muc nay dugc tbng hop truc tiép tir hop chét 4-(pyrolidin-1-
yl)benzaldehyt va hgp chét tert-butyl piperazin-1-carboxylat c¢6 ban trén thi truong theo
quy trinh dai dién trong vi d1_1 40: 'THNMR 400 MHz (_CDC13) 87,07 (d,J=17,9 Hz, 2H),
6,45 (d, J= 8,4 Hz, 2H), 5,76 — 5,56 (m, 1H), 3,47 (s, 4H), 3,37 (s, 2H), 3,26 — 3,13 (m,
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4H), 2,36 (s, 4H), 2,00 — 1,86 (m, 4H), LCMS (ESL m/z): 220,6 (cation 4-
pyrolidinobenzyl).

Vi du 47: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-clo-4-
morpholinobenzyl)piperazin-1-carboxylat (9h)

0™ O CFs

K/NJQ\/ (\N/U\O)\CF3

o N |

Hop chit néu & d& muc nay dugc tbng hop truc tiép tir hop chét 3-clo-4-

morpholinot;enzaldehyt va hop chét fert-butyl piperazin-1-carboxylat c6 ban trén thi
truong theo quy trinh dai dién trong vi du 40. TH NMR 400 MHz (CDC13) 8 7,35 (s, 1H),
717 (d, J = 8,2 Hz, 1H), 6,99 (d, J = 8,2 Hz, 1H), 5,75 (hept, J = 6,2 Hz, 1H), 3,98 —
3,79 (m, 4H), 3,62-3,54 (m, 4H), 3,45 (s, 2H), 3,14 — 2,96 (m, 4H), 2,50-2,40 (m, 4H),
LCMS (ESI, m/z): 490,1 [M+H]".

Vi du 48: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (25)-4-[[2-flo-4-(morpholin-4-
yl)phenyl]metyl]-2-metylpiperazin-1-carboxylat (91)

0 : O CFy

K/”\@y QNJ\O)\CFs

Buée 1: Didu ché hop chittert-butyl (2S)-4-[[2-flo-4-(morpholin-4-
yl)phenyl]métyl]-2-metylpiperazin-1-carboxylat

~
~

(0] -
o /\ E
HN N-Boc N ~.,.Boc
K/N : \ / N K/ (\N
NaBH(OAC)s, CICH,CH,CI N
E loér nhiét d9 trong phong qua dém F

Binh day tron 100mL dugc nap hop chit 2-flo-4-(morpholin-4-yl)benzaldehyt
(0,800g, 3,82mmol, 1,00 duong lugng), tert-butyl (2S)-2-metylpiperazin-1-carboxylat
(0,840g, 4,20mmol, 1,10 duong luong), 1,2-dicloetan (20mL). Hon hop dugc khuéy
trong thoi gian 30 phit & nhiét do trong phong. Natri triaxetoxybohydrua (2,40g,

11,3mmol, 3,00 duvong luong) dugc bd sung vao. Dung dich tao thanh duoc khqu qua
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dém & nhiét d6 trong phong, dugc pha lodng véi H.O (10mL), duge chiét
bangdiclometan (3 x 10mL). Cac 16p hitu co dugc két hop va duogc rira bang nuéc mudi
(50mL), dugc lam kho trén natri sulfat khan va dugc co duéi ap sudt giam. Cin dugc
sdc ky trén cot silicagel voi etyl axetat/ete dau mé (25/75) tao ra 1,40g (hiéu suit 93%)
hop chét tert-butyl ( 28)-4-[[2-flo-4-(motpholin-4-yl)phenyl]metyl]-2-metylpiperazin-
1-carboxylat du6i dang chét rin mau tréng. LCMS (ESI, m/z): 394 [M+H]".

Budéc 2: Pidu ché hop chit 4-(4-[[(3S)-3-metylpiperazin-1-yljmetyl]-3-
(triflometyl)phenyl)morpholin ' '

o :
N ~,,-B
~ ON % GF3COOH, CH,Cl, \QV (\ NH
N —>
. T . - @ nhiét do trong phong, qua dém
Blnh day tron 100mL dugc nap h0'p chét tert-butyl (ZS) 2- metyl -4-[[4- (morphohn—
4-y1)-2-(trlﬂometyl)phenyl]metyl]plperazln-l-carboxylat (1,40g, 3,16mmol, 1,00

duong lugng), :diclometan (15mL). Axit trifloaxetic (3,80g, 33,3mmol, 9,40 duong
lugng) duoc bd sung & nhiét @ 0°C. Dung dich tao thanh du’oc khudy qua dém & nhiét
do trong phong va dugc cb dudi ap sult giam taora 0,900g (hiéu suit 83%) hop chét 4-
(4-[[(35)-3- metylplperazm- -ylJmetyl]-3- (tr1ﬂometyl)phenyl)morpholm dudi dang diu
khong mau. LCMS (ESI, m/z): 294 [M+H]".

Buéc 3: Pidu ché hep chét 1,1,1,3,3,3-hexaflopropan-2-yl (28)-4-[[2-flo-4-
(morpholin-4-yl)phenyl]metyl]-2-metylpiperazin-1-carboxylat (%91)

0™ : i T

™ : O CF
N (‘\NH HO)\CF;; o N (\NJfo)_\c:F3
\Q\/N\) triphosgen, ‘PraNEt, DMAP, CH,Cl, N\) i
_ L |

F & nhiét do trong phong, qua dém

Binh day tron 100mL dwgc nap hop chét triphosgen (142mg, 0,480mmol, ¢,70
duong lugng), diclometan (15mL). Hop chat 1,1,1,3,3,3-hexaflopropan-2-ol (229mg,
1,36mmol, 2,00 dwong lugng) va hop chit N-etyl-N-isopropylpropan-2-amin (352mg,
5 72mmol, 4,00 duong lugng) duroc bd sung & nhiét do 0°C. Hén hop dugc khuy trong
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thoi gian 2 gid ¢ nhiét do trong phong. Hop chét 4-(3-flo-4-[[(3S)-3-metylpiperazin-1-
ylimetyl]phenyl)morpholin (200mg, 0,68mmol, 1,00 duong lugng) va hop chét 4-
dimetylaminopyridin (83,0mg, 0,680mmol, 1,00 dwong lugng) dugc bd sung vao. Dung
dich tao thanh dugc khudy qua dém & nhiét d6 trong phong, dugc pha lodng v6i H2O
(10mL), dugc chiét bangdiclometan (3 x 10mL). Céac lép hitu co duge két hop va dugc
rita bing nudc mubi (50mL), duge lam khd trén natri sulfat khan va duge c6 dudi ap
suét gigm. San phim tho (500mg) duogc tinh ché bing HPLC didu ché sir dung diéu kién
gradien sau day: 20% CH3CN/80% Pha A téng lén dén 80% CH;CN trong thoi gian 10
phut, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt ¢ 100% CH;CN trong thoi
gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian 0,1 phit, va gilt & 20%
trong thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis,
19%150mm Sum; Pha dong: Pha A: NHsHCO; trong nuéce (0,05%); Pha B: CH3CN; BO
do, UV220- & 254nm. Quy trinh tinh ché tao ra 307mg (hiéu sut 92%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl (25)-4-[[2-flo-4-(morpholin-4-yl)phenyi]metyl]-2-
metylpiperazin-1-carboxylat dud¢i dang diu mau vang. 'H NMR. 300MHz (CDCl3) &
7,19-7,27 (m, 1H), 6,64-6,67 (m, 1H), 6,53-6,58 (m, 1H), 5,72-5,84 (m, 1H), 4,26 (br,
1H), 3,84 (t, J = 4,8 Hz, 5H), 3,50 (s, 2H), 3,21-3,29 (m, 1H), 3,15 (t, J=4,8 Hz, 4H),
2,82 (d, J= 10,5 Hz, 1H), 2,65 (d, J="11,4 Hz, 1H), 2,22-2,27 (m, 1H), 2,05-2,13 (m,
1H), 1,30 (d, J = 6,6 Hz, 3H). LCMS (ESI, m/z): 4838 [M+H]*.

Vi du 49: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2S)-2-métyl—4-[[4¥(m0rph01in-
4-yl)-2-(triﬂdmetyl)phenyl]metyl]piperazin-l-carboxylat 9j)

0 -0

CF
K/_N (\NJJ\O)\CF3
N
' CFs |
Budc 1: Didu ché hop chit tert-butyl (2S)-2-metyl-4-[[4-(morpholin-4-yl)-2-

(triflometyl)phenyl]metyl] piperazin-1-carboxylat |

~
~

. R o s A
@N HNCN—BOC ON (:\N‘B°°
Q NaBH(OAG)3, CICH,CH,Cl T \Q\/N\/I

CF4 IO & nhiét d trong phong, qua dém CF;
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Binh ddy tron 100mL dwgc nap hgp chit 4-(morpholin-4-yl)-2-
(triflometyl)benzaldehyt (1,00g, 3,86mmol, 1,00 duong lugng), tert-butyl (25)-2-
metylpiperazin-1-carboxylat (0,850g, 4,24mmol, 1,10 duong luong), 1,2-dicloetan
(20mL). Hdn hop dugc khudy trong thoi gian 30 phat & nhiét do trong phong. Natri
triaxetoxybohydrua (2,40g, 1 1,3mm01, 3,00 duong 'lu:}(_mg) dugc bd sung vao. Dung dich
tao thanh dugc khudy qua dé.m.(’)r nhiét do trong ph(‘)ng; duch vp‘ha“loz”mg V(-’rik HzO (20mL),
dugc chiét bﬁngdiclofnetan (3 x 15mL). Céc 16p hitu co dugc két hop va dugc rira bang
nuée mudi (50mL), duge 1am khd trén natri sulfat khan va duoc cd dudi ap sudt giam.
Céan dugc séc.k}’/ trén cOt silicagel voi etyl axetat/ete dau ﬁé (20/80) tao ra 1,70g (hi¢u
sudt  99%) hop chit tert-butyl  (2S)-2-metyl-4-[[4-(morpholin-4-yl)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat dudi dang diu mau vang. LCMS
(ESI, m/z): 444 [M+H]".

Buéc 2: Pidu ché hop chit 4-(4-[[(3S)-3-metylpiperazin-1-yljmetyl]-3-
(triflometyl)phenyl)morpholin |

o) - _ | oY :

LN (:\N’Bm CF4COOH, CH,Cly K/N\QVQNH
N(\’) & nhi¢t d¢ trong phong, qua ‘;ém .

CF3 CF3

Binh d4y tron 100mL dugc nap hop chét tert-butyl (2 S)-2-metyl-4-[[4-(morpholin-
4-y1)-2-(triﬂometyl)phenyl]fnetyl]piperaiin-1-carboxylat (1,70g, 3,83mmol, 1,00
duong lugng), diclometan (15mL). Axit trifloaxetic (3,80g, 33,3mmol, 8,70 duong
lugng) duge bd sung & nhiét do 0°C. Dung dich tao thanh dugc khudy qua dém & nhiét
d6 trong phong va duge cd dudi &p suét giam thu dugc 1,00g (thd) hop chét 4-(4-[[(3S)-
3-metylpiperazin-1-yl]metyl]-3-(triflometyl)phenyl)morpholin dudi dang ddu mau nau.
LCMS (ESL, m/z): 344 [M+H]". -

Buée 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (25)-2-metyl-4-[[4-
(morpholin-4-yl)-2-(triﬂometyl)phenyl]metyl]piperazin—l-carboxylat 9

- CF3

LN (’\NH HO)\CF;,, . N (N0 R,
\©\/N\) triphosgen +, ‘ProNEt, DMAP, CH,Cl, N\)
| CFa

& nhiét do trong phong, qua dém
CF3 - .
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Binh d4y tron 100mL dugc nap hop chét triphosgen (121mg, 0,410mmol, 0,70
duong lugng), diclometan (20mL), 1,1,1,3,3,3-hexaflopropan-2-ol (196mg, 1,17mmol,
2,00 duong lugng) va hop chét N-etyl-N-isopropylpropan-2-amin (602mg, 4,66mmol,
8,00 dwong lugng) dugc bd sung & nhiét d6 0°C. Hn hop duoc khudy trong thoi gian 2
gio ¢ nhiét do trong phong. Hop chit 4-(4-[[(3S)-3-metylpiperazin-1-yl]metyl]-3-
(triflometyl)phenyl)morpholin (200mg, 0,580mmol, 1,00 duong lugng) va hop chét 4-
dimetylaminopyridin (71,0mg, 0,580mmol, 1,00 dwong lugng) dugc bd sung vao. Dung
dich tao thanh dugc khudy qua dém & nhiét do trong phong, duge pha lodng véi H.O
(10mL), dugc chiét bing diclometan (3 x 10mL). Céc 16p hitu co duge két hop va duoc
roa b%mg nuée mudi (50mL), duge 1am kho trén natri sulfat khan va dugce co dudi ép
suét giam. San phim thd (500mg) dugec tinh ché bing HPLC diéu ché st dung diéu kién
gradien sau day: 20% CH3CN/80% Pha A ting dén 80% CH3CN trong thoi gian 10 phut,
tiép d6 dén 100% CH3CN trong thdi gian 0,1 phit, gitt & 100% CH3CN trong thoi gian
1,9 pht, tiép d6 giam dén 20% CH;CN trong thoi gian 0,1 phut, va giit & 20% trong
thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Ct: Xbridge Prep Cig, 19*150mm
Sum; Pha d6ng: Pha A: NHsHCO; trong nuéce (0,05%); Pha B: CH3CN; B6 do, UV220
& 254nm. Quy trinh tinh ché tao ra 228mg (hiéu sudt 73%) hop chat 1,1,1,3,3,3-
hexaflopropan-2-yl (2S)-2-metyl-4-[[4-(morpholin-4-yl)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat du6i dang diu mau vang. 'H NMR
300MHz (CDC13) 6 7,58 (d, J= 8,7 Hz, 1H), 7,14 (s, 1H), 7,01-7,05 (m, 1H), 5,72-5,84
(m, 1H), 4,27 (br, 1H), 3,87 (t, J = 4,8 Hz, SH), 3,55 (s, 2H), 3,26 (br, 1H), 3,20 (t, J=
4,8 Hz, 4H), 2,79 (d, J = 10,5 Hz, 1H), 2,63(d, J = 11,4 Hz, 1H), 2,25-2,30 (m, 1H),
2,08-2,16 (m, 1H), 1,31 (d, J= 6,6 Hz, 3H). LCMS:(ESIL, m/z): 538 [M+H]".

Vi du 50: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2R)-4-[[2-flo-4-(morpholin-4-
yl)phenyl]metyl]-2-metylpiperazin—l-carboxylat (9k)

O LIL
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Buéc 1: Didu ché hop chit tert-butyl (2R)-4-[[2-flo-4-(morpholin-4-
yl)phenyljmetyl]-2-metylpiperazin-1-carboxylat

0
@N HNC/(N—Boc ON KL N’ Boc
\Q\H NaBH(OAc)s, CICHZCH2C|: \Q\/N\)

& nhiét d trong phong, qua dém F

Binh day tron 100mL duoc nap hop chit 2-flo-4-(morpholin-4-yl)benzaldehyt
(0,800g, 3,82mmol, 1,00 dwong lugng), tert-butyl (2R)-2-metylpiperazin-1-carboxylat
(0,840g, 4,20mmol, 1,10 duwong lugng), 1,2-dicloetan (20mL). Hdn hop dugc khqu
trong thoi gian 30 phat & nhiét do trong phong. Natri triaxetoxybohydrua (2,40g,
11,3mmol, 3,00 dwong luong) dugc bd sung vao. Dung dich tao thanh dugc khuéy qua
dém & nhiét do trong phong, dugc pha lodng véi H20 (10mL), dugc chiét
bingdiclometan (3 x 10mL). Céc 16p hitu co dugc két hop va duge rira bing nudc mudi
(50mL), dugc lam kho trén natri sulfat khan va dugc cd duéi 4p suét giam. Cin dugc
sic ky trén cot silicagel voi etyl axetat/ete dau mo (20/80) tao ra 1,40g (hiéu suit 93%)
hop chét tert-butyl (2R)-4-[[2-ﬂ0-4-(morpholin-4-y1)pheny1]metyl]-2-metylpiperazin—
1-carboxylat dudi dang chét rin mau tring. LCMS (ESL, m/z): 394 [M+H]".

Buéc 2: Didu ché hop chét 4-(3-flo-4-[[(3R)-3-metylpiperazin-1-
ylmetyl]phenyl)morpholin

o™ oY
LN _Boc LN (LNH
N CF3COOH, CH,Cl,
N — N
& nhiét @6 trong phong, qua dém
F F

Binh day tron 100mL duoc nap hop chét tert-butyl (2R)-4-[[2-flo-4-(morpholin-4-
yl)phenyl]metyl]-2-mety1piperazin—l-carboxylat (1,40g, 3,56mmol, 1,00 duong luong),
diclometan (15mL). Axit trifloaxetic (3,80g, 33,3mmol, 9,40 duong lugng) dugc bd
sung vao & nhiét do 0°C. Dung dich tao thanh dugc khudy qua dém & nhiét do trong
phong va dugc co dudi ap suét giam thu duge 0,90g (hi¢u suat 86%) hop chét 4-(3-flo-
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4-[[(3R)-3-metylpiperazin-1-ylJmetyl]phenyl)morpholin dudi dang diu mau vang.
LCMS (ESI, m/z): 294 [M+H]".

Buwéc 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2R)-4-[[2-flo-4-
(morpholin-4-yl)phenyl]metyl]-2-metylpiperazin-1-carboxylat 9k)

o/\ CFs o/\

J(J)\ CF,
N H\NH HO)\CF3 L N (LN O)\CFa
\Q\/N\) triphosgen, ‘ProNEt, DMAP, CH,Cl, N
F

F & nhiét @ trong phong, qua dém

Binh d4y tron 100mL duoc nap hop chét triphosgen (142mg, 0,480mmol, 0,70
duong lugng), diclometan (15mL), hop chit 1,1,1,3,3,3-hexaflopropan-2-ol (229mg,
1,36mmol, 2,00 duong lugng) va hop chét N-etyl-N-isopropylpropan-2-amin (352mg,
2.72mmol, 4,00 duong luong) duge bd sung vao & nhiét o 0°C. Hon hop dugc khuay
trong thoi gian 2 gid ¢ nhiét d0 trong phong. Hop chit 4-(3-flo-4-[[(3R)-3-
metylpiperazin-1-yl]metyl]phenyl)morpholin (200mg, 0,68mmol, 1,00 duong lugng) va
4-dimetylaminopyridin (83,0mg, 0,680mmol, 1,00 dwong luong) dugc bd sung vio.
Dung dich tao thanh dugc khudy qua dém & nhiét do trong phong, dugc pha loéng vdi
H,O0 (10mL), duoc chiét bing diclometan (3 x 10mL). C4c 16p hitu co duge két hop va
duoc rira bang nudc mudi (50mL), dugc 1am kho trén natri sulfat khan va dugc cd dudi
ap suét giam. San phim thd (500mg) dugc tinh ché biang HPLC didu ché st dung diéu
kién gradien sau day: 20% CH3;CN/80% Pha A tang lén dén 80% CH3CN trong thoi
gian 10 phut, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt & 100% CHsCN
trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian 0,1 phut, va gift
& 20% trong thoi gian 1,9 phut, trén may sdc ky Waters 2767-5. Cot: Xbridge Prep Cis,
19%150mm 5um; Pha dong: Pha A: NHsHCOs trong nude (0,05%); Pha B: CH3CN; B0
do, UV220 & 254nm. Quy trinh tinh ché tao ra 315mg (hiéu suét 95%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl (2R)-4-[[2-flo-4-(morpholin-4-yl)phenylmetyl]-2-
metylpiperazin-1-carboxylat duéi dang diu mau vang. 'H NMR 300MHz (CDC13) 3
7,19-7,26 (m, 1H), 6,63-6,67 (m, 1H), 6,53-6,58 (m, 1H), 5,70-5,82 (m, 1H), 4,25 (br,
1H), 3,85 (t, J = 4,8 Hz, 5H), 3,49 (s, 2H), 3,20-3,29 (fn, 1H), 3,15 (t, J= 4,8 Hz, 4H),
2,81 (d, J= 10,8 Hz, 1H), 2,65 (d, J= 11,4 Hz, 1H), 2,21-2,26 (m, 1H), 2,05-2,13 (m,
1H), 1,30 (d, J= 6,6 Hz, 3H). LCMS:(ESL m/z): 488 [M+H]".
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Vidu 51: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2R)-2-metyl-4-[[4-(morpholin-
4-yl)-2-(triflometyl)phenyllmetyl]piperazin-1-carboxylat (91)

o/\ 0 >CF3
o , K/NQ\/I\(L)NJ\O*CFGJ
DS ,

Buéc 1: Didu ché hep chit tert-butyl (2R)-2-metyl-4-[[4-(morpholin-4-yl)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat .

0
' @\] ' HNd/N—Boc : ON ‘ KLN'BOC -
NaBH(OAC)s, CICH,CH,Cl AN

CF, é-: & nhiét do trong phong, qua dém CF;

Binh d4y tron 100mL dugc nap hop chét 4-(morpholin-4-yl)-2-
(triflometyl)benzaldehyt (1,00g, 3,86mmol, 1,00 duong lugng), tert-butyl (2R)-2-
metylpiperazin-1-carboxylat (0,850g, 4,24mmol, 1,10 duong lugng), 1,2-dicloetan
(20mL). Hbn hop dugc khudy trong thoi gian 30 phut & nhi¢t d trong phong. Natri
triaxetoxybohydrua (2,40g, 11,3mmiol, 3,00 duong lugng) duge bd sung vao. Dung dich
tao thanh dugc khudy qua dém & nhiét do trong phong, dugc pha loéng véi H2O (10mL),
dugc chiét bangdiclometan (3 x 10mL). Céc 16p hitu co dugce két hop va duoc rira bing
nuée mudi (50mL), duge 1am khd trén natri sulfat khan va dugc c6 duéi ap suét giam.
Can dugc sc ky trén ¢t silicagel v6i etyl axetat/ete diu mé (20/8C) tao ra 1,70g (hiéu
sudt 99%) hop chit tert-butyl | (2R)-2-metyl-4-[[4-(morpholin-4-y1)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat dudi dang diu mau vang. LCMS
(ESI, m/z): 444 [M+H]".

Buwérc 2: Didu ché hop chit 4-(4-[[(3R)-3-metylpiperazin-1-yljmetyl]-3-
(triflometyl)phenyl)morpholin
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o (@)
QN KL N’ Boc ON KL
\@\/ g CFCOOH, CH,Cly _ \@V \)NH
' »N - & nhiét 46 irong phong, qua dém N

CF3

Binh day tron 100mL dugc nap hop chit tert-butyl (2R)-2-metyl-4-[[4-
(morpholin-4-y1)-2-(triflometyl)phenyl|metyl]piperazin-1 -carboxylat (1,70g,
3,83mmol, 1,00 duong luong), diclometan (15mL). Axit trifloaxetic (3,80g, 33,3mmol,
8,70 duong lugng) dugc bd sung & nhiét ¢ 0°C. Dung dich tao thanh dugc khudy qua
‘dém & nhiét @0 trong phong va dugc c¢d dudi ap sudt giam thu duge 1,00g (thd) hop chét
4-(4-[[(3R)-3-metylpiperazin—1-yl]metyl]-3-(triﬂometyl)phenyl)morpholin dudi dang
diu mau vang. LCMS (ESL, m/z): 344 [M+H]".

Buéc 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2R)-2-metyl-4-{[4-
(morpholin-4-yl)-2-(triﬂometyl)phenyl]metyl]piperazin—l-carboxylat 9

CF
@N HO)\:)F @N fl\ )C\F °
NH 3 N~ 07 CFs
N triphosgen, ‘Pr,NEt, DMAP, CH,Cl, N
CF3 & nhiét do trong phong, qua dém CF3

Binh d4y tron 100mL dugc nap hop chét triphosgen (121mg, 0,410mmol, 0,70
duong lugng), diclometan (_15mL), 1,1,1,3,3,3-hexaflopropan-2-ol (196mg, 1,17mmol,
2,00 duong luong) va N-etyl-N-isopropylpropan-2-amin (301mg, 2,33mmol, 4,00
duong lugng) dugc bd sung vao & nhiét do 0°C. Hén hop dugc khudy trong thoi gian 2
gid ¢ nhiét do trong phong. Hop chit 4-(4-[[(3R)-3-metylpiperazin-1-yljmetyl]-3-
(triflometyl)phenyl)morpholin (200mg, 0,5 80mmol, 1,00 duong luong) va 4-
dimetylaminopyridin (71,0mg, 0,580mmol, 1,00 dwong luong) dugce bd sung vao. Dung
dich tao thanh dugc khudy qua dém & nhiét do trong phong, dugc pha lodng voi H20
(10mL), chiét bang diclometan (3 x 10mL). Céc 16p hitu co dugc két hop va dugc rira
bing nudc mudi (S0mL), duoc lam kho trén natri sulfat khan va dugc cd dudi ap sudt
giam. San phém tho (500mg) dugc tinh ché bang HPLC didu ché str dung didu kién
gradien sau day: 20% CH3CN/80% Pha A tang dén 80% CH;3CN trong thdi gian 10 pht,
tiép d6 dén 100% CH:CN trong thoi gian 0,1 phit, gitt & 100% CHsCN trong thoi gian
1,9 phut, tidp d6 giam dén 20% CH3CN trong thdi gian 0,1 phit, va gitt & 20% trong
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thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis, 19*150mm
Sum; Pha dong: Pha A: NHsHCOs trong nude (0,05%); Pha B: CH3CN; B6 do, UV220
& 254nm. Quy trinh tinh ché tao ra 229mg (hiéu sudt 73%) hop chat 1,1,1,3,3,3-
hexaflopropan-2-yl(2R)-2-metyl-4-[[4-(morpholin-4-yl)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat dudi dang didu mau va‘mgl. H
NMR300MHz (CDC13) § 7,57(d, J= 8,7 Hz, 1H), 7,13 (s, 1H), 7,01-7,05 (m, 1H), 5,71-
5,83 (m, 1H), 4,26 (br, 1H), 3,87 (t, J = 4,8 Hz, SH), 3,55 (s, 2H), 3,26-3,30 (m, 1H),
3,20 (t, J= 4,8 Hz, 4H), 2,79 (d, J=10,8 Hz, 1H), 2,63 (d, /= 11,4 Hz, 1H), 2,25-2,33
(m, 1H), 2,07-2,16 (m, 1H), 1,30 (d, J= 6,6 Hz, 3H). LCMS (ESI, m/z): 538 [M+H]*.

" Vidu 52: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-clo-6-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat (9m)

@Qb—/@

Buwéc 1: Pidu ché hop chét 2-clo-6-(pyrolidin-1-yl)benzaldehyt

CF,
_<

CFj

o]
o]
\
@ O Y
> N
O DMSO, K,CO3
F 100 °C, qua dém

Binh day tron 100mL dugc nap hop chét 2-clo-6-flobenzaldehyt (2,00g, 12,6mmol,
1,00 duong lugng), pyrolidin (1,34g, 18,8mmol, 1,49 duong lugng), kali cacbonat
(4,34g, 31,4mmol, 2,49 duong lugng), va dimetyl sulfoxit (20mL). Dung dich tao thanh
dwoc khudly qua dém & nhiét do 100°C trong bdn dau. Tiép d6 dugc pha loang véi HoO
(20mL). Dung dich tao thanh dugc chiét bangdiclometan (3 x 20mL) va céc 16p hitu co
duge két hop, dugc ria bang H,0 (3 x 10mL), dugc 1am kho trén natri sulfat khan, dugc
loc va c6 dudi ap suit giam. Cin dugc sic ky trén cot silicagel vdi etyl axetat/ete dau
mo (1/15) tao ra 1,40g (hi€u suit 53%) hop chit 2-clo-6-(pyrolidin-1-yl)benzaldehyt
dudi dang chét rAn mau vang, 'H NMR 300MHz (CDCl3) 8 10,49 (s, 1H), 7,20-7,25 (m,
1H), 6,73-6,78 (m, 2H), 3,14-3,19 (m,4H), 1,94-2,02 (m, 4H). LCMS (ESI, m/z): 210
[M+H]".
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Budre 2: Didu ché hop chit tert-butyl 4-[[2-clo-6-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat

Cl

Boc
N
Q—\\O HNCN—BOC :<<C| (N‘—)

@ NaBH(OAC)3,CHoCly
O

& nhiét d6 trong phong, qua dém
Binh d4y tron 100mL dugc nap hop chit 2-clo-6-(pyrolidin-1-yl)benzaldehyt

(1,40g, 6,68mmol, 1,10 duong lugng), tert-butyl piperazin-1-carboxylat (1,13g,
6,07mmol, 1,00 duong lugng), 1,2-dicloetan (20mL). Hén hop dugc khudy 30 phut &
nhiét d6 trong phong. Natri triaxetoxybohydrua (3,85g, 18,2mmol, 2,99 duong luong)
dugc bd sung vao. Dung dich tao thanh duge khudy qua dém & nhiét do trong phong va
dugc pha logng véi 1,2-dicloetan (20mL). Dung dich tao thanh dwgc rira bing H20 (2 x
20mL), duoc 1am kho trén natri sulfat khan, dugce loc va cd dudi ap suét giam. Cin dugce
séc ky trén cot silicagel vai etyl axetat/ete diu mo (3/7) dé tao ra 1,95¢g (hiéu sut 77%)
hop chét tert-butyl 4-[[2-clo-6-(pyrolidin-1-yl)phenyl]metyl]piperazin-1-carboxylat
du6i dang dau mau vang. LCMS (ESIL, m/z): 380 [M+H]".

Buée 3: Diéu ché hop chit 1-[[2-clo-6-(pyrolidin-1-yl)phenyl]metyl]piperazin

N'BOC _NH
cl ( _) Cl N—)
Q_/N CF3COOH, CHyCly. Q_/
g & nhiét d trong phong, qua dém | b
$
Binh day tron 100mL dugc nap hop chét tert-butyl 4-[[2-clo-6-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat (500mg, 1,32mmol, 1,00 dwong lugng),
diclometan (10mL). Hon hop dugc lam lanhdén nhiét d6 0°C. Axit trifloaxetic (1mL)
duge bd sung vao bang cach nho giot & nhiét do 0°C. Dung dich tao thanh dugc khudy

qua dém & nhiét 40 trong phong va duoc cd dudi ép suét giam tao ra 490mg (thd) hop
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chit 1-[[2-clo-6-(pyrolidin-1-yl)phenyl]metyl]piperazin dudi dang didu mau vang.
LCMS (ESI, m/z): 280 [M+H]".

Buéc 4: Pidu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-clo-6-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat (9m)

NH
Cl _) CF;
N
O mme S
triphosgen, /Pr,NEt, CH,Cl, N N N—<
0

@ & nhiét do trong phong, 4 gid Q /

CF3
_<

CF3

Binh day tron 50mL dugc nap hop chit 1,1,1,3,3,3-hexaflopropan-2-ol (126mg,
0,750mmol, 1,00 duong lugng), triphosgen (74,0mg, 0,250mmol, 0,33 duong lugng),
diclometan (10mL). Hop chit N, N-diisopropyletylamin (290mg, 2,24mmol, 2,99
duong lugng) duge bd sung vao bing cach nhé giot. Hon hop dugc khudy ¢ nhiét do
trong phong trong thoi gian 2 gio. Hop chit 1-[[2-clo-6-(pyrolidin-1-
yl)phenyl]metyl]piperazin (210mg, 0,750mmol, 1,00 dwong lugng) dugce b sung vao.
Dung dich tao thanh duoc khudy trong thoi gian 2 gid ¢ nhiét do trong phong va duge
pha loang véi H20 (10mL). Dung dich tao thanh dugc chiét bang diclometan (3 x 20mL)
va céc 16p hitu co dugc két hop, duge rira bing H20 (3 x 10mL), dwge lam kho trén
natri sulfat khan, duoc loc va c6 dudi ép suét giam. Cgn dugc sic ky trén cdt silicagel
v6i etyl axetat/ete ddu mé (1/3). San phim thé (245mg) duogc tinh ché bing HPLC diéu
ché str dung didu kién gradien sau day: 20% CH;CN/80% Pha A ting dén 80% CH;CN
trong thoi gian 10 phit, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt & 100%
CH:CN trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH3;CN trong thdi gian 0,1 phut,
va gilt & 20% trong thoi gian 1,9 phit, trén may sic ky Waters 2767-5. Cot: Xbridge
Prep Cis, 19*150mm 5um; Pha dong: Pha A: NH4HCOj3 trong nude (0,05%); Pha B:
CH5CN: B6 do, UV220 & 254nm. Quy trinh tinh ché tao ra 119mg (hi¢u sudt 33%) hop
chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-clo-6-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat dud¢i dang ddu mau vang nhat. 'H NMR

'300MHz (CDC13) & 7,06-7,14 (m, 1H), 6,94-7,02 (m, 2H), 5,70-5,83 (m, 1H), 3,76
(br,2H), 3,48 (br, 4H), 3,16-3,20 (m, 4H), 2,50-2,56 (m, 4H), 1,85-1,95 (m, 4H). LCMS
(ESI, m/z). 474 [M+H]".
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Vidu 53: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[5-clo-2-(pyrolidin-1-
yl)phenyl]metyl] piperazin-1-carboxylat (9n)

Cl

Buéc 1: Didu ché hop chit 5-clo-2-(pyrolidin-1-yl)benzaldehyt

cl . o
O 0
N _ \

- o DMSO, K,CO3 O

100°C, qua dém b

Binh day tron 100mL dugc nap hop chét 5-clo-2-flobenzaldehyt (2,00g, 12,6mmol,
1,00 duong lugng), pyrolidin (1,34g, 18,8mmol, 1,49 duong lugng), kali cacbonat
(4,34g, 31,4mmol, 1,92 duong luong), va dimetyl sulfoxit (10mL). Dung dich tao thanh
dugc khudy qua dém & nhiét 49 100°C trong bdn diu va duge pha loang voi H2O (20mL).
Dung dich tao thanh dugc chiét bang diclometan (3 x 20mL) va cic 16p hitu co dugc két
hop, dugc rira bang H>0 (3 x 10mL), dugc 1am kho trén natri sulfat khan, dugc loc va
¢6 dudi ap suat giam. Can dugc sic ky trén cot silicagel v6i etyl axetat/ete daumo (1/10)
tao ra 1,80g (hiéu sudt 68%) hop chit 5-clo-2-(pyrolidin-1-yl)benzaldehyt dudi dang
ddu mau nau. '"H NMR 300MHz (CDC13) & 10,05 (s, 1H), 7,66 (d, J = 2,4 Hz, 1H),
7,267-7,31 (m, 1H), 6,76 (d, J = 9,0 Hz, 1H), 3,29-3,37 (m, 4H), 1,95-2,04 (m, 4H).
LCMS (ESI, m/z): 210 [M+H]".

Buéc 2: Diéu ché hop chit tert-butyl 4-[[5-clo-2-(pyrolidin-1-
yl)phenyl]metyl] piperazin-1-carboxylat
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Boc
Cl N
—~ o ()
HN N—-Boc N
N (e .
RN O "NaBH(OAc)3 CH,Cl
Q & nhiét do trong phong, qua dém b )

Binh d4y tron 100mL dugc nap hop chit 5-clo-2-(pyrolidin-1-yl)benzaldehyt

(1,80g, 8,58mmol, 1,10 duong lugng), hop chét tert-butyl piperazin-1-carboxylat (1,45g,
7,79.mmol,‘ 1,00 duqng luong), 1,2-dicloetan (20mL). Hén, hop dugc khuéy 30 phut &
nhiét d¢ trong phong. Natri triaxetoxybohydrua (4,96g, 23,4mmol, 3,01 duong lugng)
dugc bd sung vao. Dung dich tao thanh dugc khudy qua dém & nhiét do trong phong.
H&n hop tao thanh duge rira bing H,0 (2 x 20mL), dugc lam kho trén natri sulfat khan,
dugc loc va ¢ dudi ap suit giam. Cin dugc sic ky trén cot silicagel véi etyl axetat/ete
diu mo (1/4) tao ra 2,50g (hiéu suét 77%) hop chat tert-butyl 4-[[5-clo-2-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat du¢i dang diu mau vang. LCMS (ESIL, m/z):
380 [M+H]".

Buée 3: Didu ché hop chit 1-[[5-clo-2-(pyrolidin-1-yl)phenyl]metyl]piperazin

‘ Boc ,
N NH
cl Q _, ol (—
N N
CF3COOH, CH,Cl,
& nhiét do trong phong, quaEém
O '

Binh d4y tron 100mL dugc nap hop chét tert-butyl 4-[[5-clo-2-(pyrolidin-1-

yl)phenylJmetyl]piperazin-1-carboxylat - (500mg, 1;32ﬁ1mol, 1,00 duong lugng),
diclometan (10mL). Hon hgp duge 1am lanhdén nhiét do 0°C. Axit trifloaxetic (1mL)
duogc bd sung vao b%lng cach nho giot & nhiét d6 0°C. Dung dich tao thanh duogc khuéy
qua dém & nhiét do trong phong. Hon hop tao thanh dugc ¢d dudi ap suit giam tao ra
490mg (thd) hop chét 1-[[5-clo-2-(pyrolidin-1-yl)phenylJmetyl]piperazin dudi dang
chét rin mau nau. LCMS (ESI, m/z): 280 [M+H]".
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Buéc 4: Pidu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[5-clo-2-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat (9n)

NH
Cl
Cl ( CFs4
N

Q—J HO/I\CF3 5 o
triphosgen, ‘ProNEt, CHoClp N ‘N_/<
/' D

N
@ & nhiét do trong phong, 4 gid Q

CFy
_<

CF3

Binh d4ay tron S0mL dugc nap hop chit 1,1,1,3,3,3-hexaflopropan-2-ol (126mg,
0,750mmol, 1,00 dwong lwgng), triphosgen (74,0mg, 0,250mmol, 0,33 duong lugng),
diclometan (10mL). Hop chit N,N-diisopropyletylamin (290mg, 2,24mmol, 2,99 duong
lugng) duoc bd sung vao bang cach nhé giot & nhiét do trong phong. Hdn hgp dugc
khudy & nhiét do trong phong trong thoi gian 2 gio. Hop chét 1-[[5-clo-2-(pyrolidin-1-
yl)phenyl]metyl]piperazin (210mg, 0,750mmol, 1,00 duong lugng) duoc bd sung vao.
Dung dich tao thanh dugc khudy trong thoi gian 2 gid ¢ nhiét do trong phong va duge
pha loang v&i H>O (10mL). Dung dich tao thanh dugc chiét bang diclometan (3 x 10mL)
va cac 16p hitu co duge két hop, dugc rira bang H20 (3 x 5SmL), dugc 1am kho trén natri
sulfat khan, dugc loc va co dudi ap suit giam. Cin dugc sic ky trén cot silicagel vdi
etyl axetat/ete diu mo (1/3). San pham thé (150mg) dugc tinh ché bing HPLC didu ché
stt dung diéu kién gradien sau ddy: 20% CH3;CN/80% Pha A tang dén 80% CH;CN trong
thdi gian 10 phut, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt & 100% CH;CN
trong thdi gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian 0,1 phut, va gitt
& 20% trong thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis,
19*150mm Sum; Pha dong: Pha A: NHsHCO3 trong nude (0,05%); Pha B: CH3CN; B
do, UV220 & 254nm. Quy trinh tinh ché tao ra 51,5mg (hi¢u sudt 14%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl  4-[[5-clo-2-(pyrolidin-1 -yl)phenyl]metyl]piperazin-1-
carboxylat duéi dang dau mau vang nhat. I NMR 300MHz (CDC13) 8 7,42 (d, J= 2,4
Hz, 1H), 7,09-7,13 (m, 1H), 6,85 (d, J= 8,9 Hz, 1H), 5,69-5,82 (m, 1H), 3,52-3,58 (m,
6H), 3,10-3,14 (m, 4H), 2,46-2,49 (m, 4H), 1,86-1,96 (m, 4H). LCMS (ESL, m/z). 474
[M+H]".
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Vi du 54: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clobenzyl)piperazin-1-
carboxylat (90)

Buéc 1; Didu ché hop chit fert-butyl 4-(4-clobenzyl)piperazin-1-carboxylat

NaHB(OAC)3, CH20|2

Cl ray phén tir cl
Q - (\ NBoc
NBoc \©\/ N
NN ~

o)

Hop chét néu & d& muc nay dugc diéu ché tir hop chét 4-clobenzaldehyt nhu dugc
mb ta trong Vi du 40, Bude 1 (800mg, 96%): 'H NMR 400 MHz (CDCl3) 6 7,39 — 7,23
(i, SH), 3,53 — 3,41 (m, 6H), 2,44 — 2,36 (m, 4H), 1,47 (s, 9H). LCMS (ESL, m/2): 311
M-+H]",

Buée 2: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-
clobenzyl)piperazin-1-carboxylat (90)

i. TMSI, NMM, CH,Cl; O CF;

cl NBoc > cl N/U\O)\CF:,
ISU SIS SO

cl” ~0” CF,
DIEA, CH,Cl,

Hop chét néu & d& muc ndy dugc didu ché tir hop chat fert-butyl 4-(4-
clobenzyl)piperazin-1-carboxylat nhu duge md ta trong Vi du 1, bude 2 (24mg, 24%).
IH NMR 400 MHz (CDCls) & 7,26 — 7,11 (m, 5H), 5,68 (hept, J = 6,3 Hz, 1H), 3,52 —
3,38 (m, 6H), 2,36 (m, 4H). LCMS (ESI, m/z): 405 [M+H]".

Vidu 55: Hop chit 1,1,1,3,3‘,3-hexaﬂopropan-2-yl 4-(2-metyl-4-
morpholinobenzyl)piperazin-1-carboxylat 9p)
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Buéc 1: Didu ché hop chit tert-butyl 4-(2-metyl-4-morpholinobenzyl)piperazin-1-

carboxylat

0™ NaHB(OAC)s, CH,Cl, O

K/ N rdy phén tir . . K/ N (\ NBoc
q (\NBoc N\)
5 HN._J

Hop chit néu & d& muc nay duoc didu ché tr hop chét 2-metyl-4-
morpholinobenzaldehyt nhu dugc md ta trong Vidu 40, Bude 1 (130mg, 16%): THNMR
400 MHz (CDCLs) & 7,14 (d, J= 8,3 Hz, 1H), 6,78 — 6,73 (m, 1H), 6,71 (dd, J= 8,3, 2,5
Hz, 1H), 3,91 — 3,84 (m, 4H), 3,41 (s, 6H), 3,20 — 3,13 (m, 4H), 2,37 (d, J= 6,4 Hz,
7H), 1,48 (s, 9H), 1,28 (t, J=7,1 Hz, 1H).

Budc 2: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-metyl-4-
morpholinobenzyl)piperazin-1-carboxylat (9p)

o i. TMSI, NMM, CH,Cl, o/\ O CFR,
KN (\NBoc — o cor. KN (\NJ\O*CFG,
N\) ii. J\ )\ 3 N\)
cl” >0~ CF,
DIEA, CH,Cl,

Hop chét néu & dé myc nay dugc didu ché tir hop chit 1 fert-butyl 4-(2-metyl-4-
morpholinobenzyl)piperazin-1-carboxylat nhu dugc mod ta trong Vidu 1, bude 2 (25mg,
20%). 'H NMR 400 MHz (CDCls) 8 7,13 (d, J= 8,3 Hz, 1H), 6,80 — 6,70 (m, 3H), 5,78
(hept, J = 6,3 Hz, 1H), 3,92 — 3,85 (m, 4H), 3,58 — 3,49 (m, 4H), 3,44 (s, 2H), 3,21 -
3,14 (m, 4H), 2,45 (dt, J = 10,2, 4,9 Hz, 4H), 2,37 (s, 3H). LCMS (ESI, m/z): 470
[M+H]".

Vi du 56: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2-(piperidin-1-
yl)benzyl)piperazin-1-carboxylat (9q)
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Buéc 1: Pidu ché hop chit 3-bromo-5-(piperidin-1-yl)benzaldehyt
Br.
N

\Q\/ K2003, DMA

Lo nhé miéng c¢6 ren 20mL dugc nap hop chét 4-bromo-2-flobenzaldehyt (200mg,
0,985mmol), piperadin (116pL, 1,19mmol), va DMA (1mL). Hon hop phén tmg duge
gia nhiét dén nhiét do 120°C trong thdi gian 3 gio. Hon hop phan tmg duge pha loang
trong EtOAc va dugc chiét bing nuéc mudi (3 14n). Chét hitu co dugc 1am khd (Na2SOu),
loc, va duoc co dudi ap suit giam. Cin dugc séc ky trén cot silicagel (tir 0% dén 20%
EtOAc trong hexan) va tao ra hgp chét 4-bromo-2-(pyrolidin-1-yl)benzaldehyt (242g,
92%). '"H NMR 400 MHz (CDCls) 8 10,21 (s, 1H), 7,66 (dd, J = 8,3, 2,4 Hz, 1H), 7,31
— 7,17 (m, 2H), 4 (m, 4H), 1,78 (m, 4H), 1,71 — 1,60 (m, 2H). LCMS (ESL, m/z): 268
[M-+H]", | |

Buérc 2: Diéu ché hop chét tert-butyl 4-(4-bromo-2-(piperidin-1-
yl)benzyl)piperazin-1-carboxylat

Br : Br .
NaHB(OAC)z, CHaCly QNB"C
-0 ray phén tir . N~ .

N "NBoc o N
¢ ) )
Hop chét néu & dé muc nay duogc didu ché tr hop chét 5-phenylisoxazol-3-
carbaldehyt nhu dugc md ta trong Vi du 40, Bude 1 (302mg, 92%): 'H NMR 400 MHz
(CDCL) & 7,33 (d, J= 8,7 Hz, 1H), 7,20 — 7,13 (m, 3H), 3,50 (s, 2H), 3,46 — 3,38 (m,
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7H), 2,93 — 2,81 (m, 7H), 2,46 — 2,38 (m, 6H), 1,78 — 1,63 (m, 8H), 1,66 — 1,52 (m, 5H),
1,48 (s, 12H). LCMS (ESI, m/z): 538 [M+H]".

Buée 3: Didu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2-
(piperidin-1-yl)benzyl)piperazin-1-carboxylat (99) '

O CFg
(\NBOC i. TMSI, NMM, CH,Cl, Br (\NJ\O)\CFa
| N
CIJJ\O/L CFs U
DIEA, CH,Cl, .

Hop chit néu & d& muc ndy dugc didu ché tir hop chét rerz-butyl 4-((5-
phenylisoxazol-3-yl)metyl)piperazin-1-carboxylat nhu duoc mo ta trong Vi du 1, bude
2 (19mg, 24%). "H NMR 400 MHz (CDCL) 6 7,23 (d, J= 8,1 Hz, 1H), 7,12 - 17,05 (m,
2H), 5,68 (hept, J = 6,2 Hz, 1H), 3,51 — 3,42 (m, 6H), 2,79 — 2,71 (m, 4H), 2,45-235
(m, 4H), 1,67 - 1,46 (m, SH). LCMS (ESI, m/z): 532 [M+H]".

Vi du 57: Hop chz’it 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2-
morpholinobenzyl)piperazin-1-carboxylat (9r)

O CFs

BK)V @NJ\OJ\CFS
O

Bude 1: Didu ché hop chit 3-bromo-S-mqrpholinobenzaldehyt

\Q\/ cho3 DMA Br
K/NH [N]

Hop chét néu ¢ dé mué .néy dugc didu éhé tir hop chét 4-bromo-2-flobenzaldehyt
(200mg, 0,985mmol) nhu dugc mbd ta trong Vi du 56, Budc 1 (180mg, 68%). TH NMR
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400 MHz (CDCls) & 10,26 (s, 1H), 7,69 (dd, J= 8,2, 2,7 Hz, 1H), 7,35 - 7,23 (m, 2H),
3,96 — 3,88 (m, 4H), 3,15 — 3,03 (m, 4H). LCMS (ESI, m/z): 270 [M+H]",

Buérc 2: Diéu ché hop chit tert-butyl 4-(4-bromo-2-morpholinobenzyl)piperazin-
1-carboxylat.

Br
o NaHB(OAC), CH,Cl, K\NB“
Z rdy phan tir

[O] H,\(\/INBOC

O

Hop chit néu & dé muc nay dugc didu ché tr hop chét 3-bromo-5-
morpholinobenzaldehyt (200mg, 0,74 1mmol) nhu dugc md ta trong Vi du 40, Bude 1
(230mg, 71%). 'TH NMR 400 MHz (CDCL) § 7,23 (d, J= 8,0 Hz, 1H), 7,16 — 7,08 (m,
2H), 3,79 — 3,71 (m, 4H), 3,42 (s, 2H), 3,31 (m, 4H), 2,92 - 2,85 (m, 4H), 2,33 (m, 4H),
1,38 (s, 9H). LCMS (ESI, m/z): 440 [M+H]". .

Buéc 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2- .
morpholinobenzyl)piperazin-1-carboxylat (9r)

Br Ngoo - TSI NMM, CH,Cl, B (\NJ\ OACFS
\Q\/N\) . N\)
i. O CFs

[:j CIJ\OJ\ CFs [:]

DIEA, CH,Cl,

Hop chit néu & d& muc nay dugc didu ché tir hop chét fert-butyl 4-(4-bromo-2-
morpholinobenzyl)piperazin-1-carboxylat (50mg, 0, 147mmol) nhu dugec mo ta trong Vi
du 1, bude 2 (22mg, 28%). 'H NMR 400 MHz (CDCls) & 7,36 - 7,18 (m, 3H), 5,82 —
5,70 (m, 1H), 3,88 — 3,80 (m, 4H), 3,54 (s, 6H), 2,99 —2,91 (m, 4H), 2,49 (s, 4H). LCMS
(ESI m/z) 535 [M+H]".

Vi du 58: Hop chat 1,1,1,3,3,3- hexaﬂopropan-2-yl 4-(2- metoxy-4-
morpholinebenzyl)piperazin-1-carboxylat (9s)
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@”@u Oi

Hop bhe‘it néu & d& muc ndy dugc tbng hop truc tiép tir hop chét 2-metoxy-4-
morpholinobenzaldehyt va zert-butyl piperazin-1-carboxylat ¢6 ban trén thi truong theo
quy trinh dai dién trong vi du 40: 'H NMR 400 MHz (CDC13) é 7,16 (d, J = 8,2 Hz,
1H), 6,55 — 6,37 (m, 2H), 5,74 (hept, J=6,3 Hz, 1H), 3,89 — 3,83 (m, 4H), 3,81 (s, 3H),
3,61 — 3,43 (m, 6H), 3,24 — 3,09 (m, 4H), 2,51-2,44 (m, 4H). LCMS (ESI, m/z): 206,1

(cation morpholino-2-metoxybenzyl)

Vidu 59: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-
morpholinobenzyl)piperazin-1-carboxylat (9t)

2.5
Cl
QD

N

o)

Buéc 1: Didu ché hop chit 3-clo-5-morpholinobenzaldehyt

\QV ch03 DMA cl
K/NH [Nj
' 0

qu Achét néu & dé muc nay du’qé didu ché tir hop chét 4-clo-2-flo-benzaldehyt va
morpholin nhu dugc md ta trong Vi du 56, Bude 1 (2,21g, 77%). 'H NMR 400 MHz
(CDCL) & 10,21 (s, 1H), 7,73 (d, J = 8,3 Hz, 1H), 7,20 — 6,96 (m, 2H), 4,11 — 3,77 (m,
4H), 3,17 — 2,96 (m, 4H). LCMS (ESIL, m/z): 226 [M+H]",

Buéc 2: Didu ché hgp chit zert-butyl 4-(4-clo-2-morpholinobenzyl)piperazin-1-

carboxylat
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Cl ci
=z
NaHB(OAc)s, CH,Cl (" NBoc
N 0 rdy phén tir N \)
) S ()
HN
o 0

Hop chit néu & d& muc ndy dugc didu ché tr hop chit 4-clo-2-

morpholinobenzaldehyt (2,21g, 9,79mmol) nhu dwgc md ta trong Vi du 40, Bué6e 1
(2,73g, 70%). 'H NMR 400 MHz (CDCls) & 7,38 (d, /= 7,6 Hz, 1H), 7,11 — 7,04 (m,
3H), 3,88 — 3,82 (m, 8H), 3,53 (s, 3H), 3,43 — 3,37 (m, 6H), 3,02 — 2,95 (m, 8H), 2,42
(s, 4H), 1,48 (s, 9H). LCMS (ESL, m/z): 396 [M+H]",

Buée 3: Didu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-
morpholinobenzyl)piperazin-1-carboxylat (9t)

O CF
(\NBOC i. TMSI, NMM, CH,Cl, ~ ©! (\N.J\OJ\CF:;
N
CFq f
CIJJ\O)\ CFs [ ]
o DIEA, CH,Cl, o

_ Hop chét néu & d& muc ndy duoc didu ché tir hop chét tert-butyl 4-(4-clo-2-
morpholinobenzyl)piperazin-l-carboxylat nhu dugc mod ta trong Vi du 1, budc 2
(116mg, 86%). "H NMR 400 MHz (CDCl3) & 7,40 — 7,33 (m, 1H), 7,10 - 7,03 (m, 2H),
5,74 (h, J = 6,3 Hz, 1H), 3,86 — 3,79 (m, 4H), 3,53 (d, J= 7,0 Hz, 5H), 2,98 — 2,90 (m,
4H), 2,47 (dt, J=9,8, 5,1 Hz, 4H). LCMS (ESI, m/z): 490 [M+H]*,

Vi du 60: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-metyl-4-(pyrolidin-1-
yl)benzyl)piperazin-1-carboxylat (9u)

Ch LA

\Q\/QN 0" CF,4

Hop chit néu & d& muc nay dugc tbng hop truc tiép tir hop chit 2-metyl-4-
(pyrolidin-1-yl)benzaldehyt va fert-butyl piperazin-1-carboxylat c6 ban trén thi trudng
theo quy trinh dai dién trong vi du 40. IH NMR 400 MHz (CDC13) 6 7,02 (d, J = 8,2
Hz, 1H), 6,45 — 6,29 (m, 2H), 5,75 (hept, J = 6,2 Hz, 1H), 3,54-3,48 (m, 4H), 3,40 (s,
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2H), 3,30-3,24 (m, 4H), 2,46-2,38 (m, 4H), 2,34 (s, 3H), 2,02 - 1,94 (m, 4H). LCMS
(ESI, m/z): 454,1 [M-+H]J".

Vidu 61: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-metoxybenzyl)piperazin-1-
carboxylat (9v)

O CFs

/o\©\/ @ NJ\O)\CF;;

Hop chit néu & d& muc nay dugc tbng hop truc tiép tir hop chét 4-
‘metoxybenzaldehyt va tert-butyl piperazin-1 -carboXylat c6 ban trén thi trudng theo quy
trinh dai dién trong vi du 40: '"H NMR 400 MHz (CDCl3) 8 7,25-17,17 (m, 2H), 6,86
(dd, J = 8,7, 2,2 Hz, 2H), 5,81 — 5,64 (hept, J = 6,2 Hz,1H), 3,80 (s, 3H), 3.59 - 3,49
(m, 4H), 3,46 (s, 2H), 2,49 — 2,35 (m, 4H). LCMS (ESL, m/z): 401,1 [M+H]".

Vidu 62: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-metylbenzyl)piperazin-1-
carboxylat (9w)

\<)V N(\NJ\O oF,

Hop chét néu & d& muc nay dugc tdng hop truc tiép tir 4-metylbenzaldehyt va tert-
butyl piperazin-1-carboxylat c6 ban trén thi truong theo quy trinh dai dién trong vi du
40: 'H NMR 400 MHz (CDC13) 6 7,23 - 7,10 (m, 4H), 5,74 (hept, J = 6,24 Hz, IH)
3,58-3,52 (m, 4H), 3,49 (s, 2H), 2,48-2,41 (m, 4H), 2,34 (s, 3H), LCMS (ESI, m/z):
385,0 [M-+HJ". | B -

Vi du 63: 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2-(pyrolidin-1- .
yl)benzyl)piperazin—1—carboxylat 9x)

Buéc 1: Diéu ché hgp chit 4-bromo-2-(pyrolidin-1-yl)benzaldehyt
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Br K,CO3, DMA Br
N

F O <—N—7

Hop chét néu & d& myc nay dugc didu ché tir hop chét 4-clo-2-flo-benzaldehyt va
pyroldin nhu dugc md ta trong Vi du 56, Bude 1 (1,0 g, 80%). 'H NMR 400 MHz
(CDCL;) 6 10,04 (d, J= 1,2 Hz, 1H), 7,56 (dd, J = 8,4, 1,5 Hz, 1H), 7,00 (d, /= 1,4 Hz,
1H), 6,93 (dd, J= 8,4, 1,5 Hz, 1H), 3,41 — 3,33 (m, 4H), 2,02 (i, /= 5,1, 2,1 Hz, 4H).
LCMS (ESI, m/z): 254 [M+H]".

Buérc 2: Didu ché hgp chit fert-butyl 4-(4-bromo-2-(pyrolidin-1-
yl)benzyl)piperazin-1-carboxylat

Br
o NaHB(OAG), CH;Cly (\NB“
7 rdy phén tir

C‘] . r\Q NBoc

Hop chét néu & dé& muc nay dugc didu ché tir hop chét 4-bromo-2-(pyrolidin—1-
yl)benzaldehyt nhu dugc md ta trong Vi dy 40, Budc 1 (1,2 g, 72%). 'HNMR 400 MHz
(CDCls) & 7,31 — 7,23 (m, 1H), 7,02 — 6,93 (m, 2H), 3,50 — 3,37 (m, 6H), 3,23 (t, J =
6,5 Hz, 4H), 2,39 (m, 4H), 1,99 — 1,88 (m, 4H), 1,47 (s, 9H). LCMS (ESI, m/z). 424
[M+H]*,

Buéc 3: Diéu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-bromo-2-
(pyrolidin-1-yl)benzyl)piperazin-1-carboxylat (9x)

O CF,
(\NBOC i. TMSI, NMM, CH,Cl,  Br (\NJ\OJ\CFQ,
N
CF,
N
J\o/L CFs (_7
DIEA, CH2CI2

Hop chat néu & dé muc nay dugc didu ché tir hop chét tert-butyl 4-(4-bromo-2-
(pyrolidin-1-yl)benzyl)piperazin-1-carboxylat theo quy trinh dai dién trong vi du 1,
bude 2: 'H NMR 400 MHz (CDCls) & 7,26 (dd, J = 8,1, 3,7 Hz, 1H), 7,05 — 6,95 (m,
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2H), 5,79 (hept, J = 6,0 Hz, 1H), 3,62 — 3,44 (m, 6H), 3,27 — 3,18 (m, 4H), 2,53 — 2,41
(m, 4H), 2,01 — 1,88 (m, 4H). LCMS (ESL, m/z): 518 [M+H]".

Vi du 64: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-
morpholinobenzyl)piperazin-1-carboxylat (%y)

O CF,

(\NJ\O)\CFg,
N
)
(o)

Hop chét néu & d& muc ndy duoc téng hop trwc tiép tir hop chét 2-
morpholinobenzaldehyt va fert-butyl piperazin-1-carboxylat c6 ban trén thi trudong theo
quy trinh dai dién trong vi du 40: TH NMR 400 MHz (CDC13) 8 7,44 (d, J = 6,5 Hz,
1H), 7,36 — 7,26 (m, 4H), 7,13 (dd, J = 13,2, 7,3 Hz, 2H), 5,78 (hept, J = 6,3 Hz, 1H),

3,02 — 3,82 (m, 4H), 3,63 (s, 2H), 3,56-3,50 (m, 4H), 3,05 — 2,94 (m, 4H), 2,54-2,47 (m,
4H). LCMS (ESI, m/z): 456,1 [M+H]".

Vi du 65: 1,1,1,3,3,3- hexaﬂopropan—Z-yl 4-(4-clo-2-(pyrolidin-1-
yDbenzyl)piperazin-1-carboxylat (9z)
O CF,

CIQ\/QN/U\O)\CFS

N

O

Buée 1: Didu ché hop chit 4-clo-2-(pyrolidin—1-yl)benzaldehyt

K2003 DMA Cl O
_0

:N
Hop chét néu & d& muc nay dugc diéu ché tr hop chét 4-clo-2-flobenzaldehyt va
pyroldin theo quy trinh dai dién trong vi du 56, Budc 1. TH NMR 400 MHz (CDCls) &
10,04 (s, 1H), 7,64 (d, J = 8,1 Hz, 1H), 6,82 (s, 1H), 6,77 (d, /= 8,4 Hz, 1H), 3,41 —
3,33 (m, 4H), 2,06 — 1,96 (m, 4H). LCMS (ESI, m/z): 210 [M+H]".
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Buéc 2: Didu ché hop chit tert-butyl 4-(4-clo-2-(pyrolidin-1-yl)benzyl)piperazin-
1-carboxylat

cl
6 NaHB(OAG)s, CH,Cly (\NB“
7 rdy phan tir

@ y '\(\) NBoc

Hop chit néu ¢ d& muc ndy dugc didu ché tir hop chét rert-butyl 4-(4-clo-2-
(pyrolidin-1-yl)benzyl)piperazin-1-carboxylat theo quy trinh dai dién trong vi du 40,
Buéc 1: 'H NMR 400 MHz (CDCl3) 8 7,32 (d, J = 8,2 Hz, 1H), 6,88 — 6,79 (m, 2H),
3,49 (s, 2H), 3,43 (t, J = 4,9 Hz, 4H), 3,24 (ddd, J= 6,5, 4,2, 2,1 Hz, 4H), 2,39 (d, J =
6,0 Hz, 4H), 1,94 (td, J= 5,5, 4,8, 2,9 Hz, 4H), 1,47 (d, J= 1,4 Hz, 9H). LCMS (ESI,
m/z). 380 [M+H]Jr

Bude 3: Piéu ché hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4- (4-clo-2 (pyrolldm-l-
yD)benzyl)piperazin-1-carboxylat (9z)

O CF
(\NBOC i. TMSI, NMM, CHoCl, ~ Cl (\NLOJ\CFS
N
CFs
Jko*ops o
DIEA, CH,Cl,

H'c_)p chit néu & d& muc nay dugc didu ché tir hop chét tert-butyl 4-(4-clo-2-
(pyrolidin-1-yl)benzyl)piperazin-1-carboxylat theo quy trinh dai dién trong vi du 1,
buée 2:'H NMR 400 MHz (CDCls) 6 7,34 — 7,26 (m, 1H), 6,90 — 6,80 (m, 2H), 5,78
(hept, J= 6,2 Hz, lH); 3,61 — 3,54 (m, 4H), 3,52 (s, 2H), 3,27 — 3,19 (m, 4H), 2,47 (m,
4H), 2,00 — 1,87 (m 4H). LCMS (ESI, m/z) 474 [M+H]".

Vi du 66: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-flo-4- (pyrohdm -1-
yl)benzyl)piperazin-1-carboxylat (9aa)
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Hop chitnéu & dé muc nay duoc téng hop truc tiép tir hop chét 3-flo-4-(pyrolidin-
1-yl)benzaldehyt va fert-butyl piperazin-1-carboxylat c6 béan trén thi truong theo quy
trinh dai dién trong vi du 40: 'TH NMR 400 MHz (CDC13) § 7,03 - 6,81 (m, 2H), 6,60
(t, J=8,7 Hz, 1H), 5,74 (hept, J= 6,3 Hz, 1H), 3,563-3,53 (m, 4H), 3,46 - 3,29 (m, 6H),
2,51-2,36 (m, 4H), 2.,06 — 1,83 (m, 4H). LCMS (ESI, m/z): 458,1 [M+H]".

Vidu 67: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-clo-4-(pyrolidin-1-
yl)phenyljmetyl]piperazin-1-carboxylat (9ab)

Buée 1: Didu ché hop chit2-clo-4-(pyrolidin-1-yl)benzaldehyt

HD : C\N |

F
‘ | 100 °C, qua dém 6

cl O Cl

Binh day tron 100mL dugc nap th chét 2-clo-4-flobenzaldehyt (2,50g, 15,8mmol,
1,00 dwong lirong), pyrolidin (2,20 g, 30,9mmol, 2,00 dwong lugng), kali cacbonat (4,40
g, 31,8mmol, 2,00 duong lugng), DMSO (50mL). Dung dich tao thanh duoc khqu qua
dém & nhiét do 100°C, duge pha loang véi H20 (50mL), duoc chiét bangetyl axetat (3
x 30mL). C4c 16p hitu co dugc két hop va duge rira bang nude mudi (100mL), dwgc lam
khd trén natri sulfat khan va dugc cd dudi ap suét giam. Cén duogc séc ky trén cot
silicagel véi etyl axetat/efe dAu mé (20/80) tao ra 2,40g (hiéu suét 73%) hop chét 2-clo-
4-(pyrolidin-1-yl)benzaldehyt dudi dang chit rén mau vang. LCMS: (ESI, m/z): 210
[M+H]".

Budc 2: Pidu ché hop chit tert-butyl 4-[[2-clo-4-(pyrolidin-1-
yl)phenyl]metyl]piperazin-1-carboxylat
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C\ HN  N-B -
—bBoC ocC
N / j
NaBH(OAC);, CICH,CH,CI _

cl Io & nhiét d6 trong phong, qua dém

Binh d4y tron 100mL duoc nap hop chét 2-clo-4-(pyrolidin-l-yl)benzaldehyt
(0,600g, 2,86mmol, 1,00 duong luong), tert-butyl piperazin-1-carboxylat (0,590g,
3,15mmol, 1,10 duong lugng), 1,2-dicloetan (15mL). Hbn hgp duge khudy trong thoi
gian 30 phut & nhiét do trong phong. Natri triaxetoxybohydrua (1,80 g, 8,49mmol, 3,00
duong lugng) duoc bd sung vao. Dung dich tao thanh dugc khudy qua d&&m & nhiét do
trong phong, dugc pha loang véi H,O (10mL), duge chiét bangdiclometan (3 x 10mL).
Céc 16p hitu co duge két hop va dugc rira bing nuéc mudi (S0mL), duge 1am khd trén
natri sulfat khan va dugc c6 dudi ap sudt giam. Cin dugc sic ky trén cot silicagel véi
etyl axetat/ete diu mé (20/80) tao ra 0,900g (hi¢u suat 83%) hop chét tert-butyl 4-[[2-
clo-4-(pyrolidin-1-yl)phenyl]metyl]piperazin-1-carboxylat duéi dang dau khong mau.
LCMS (ESI, m/z): 380 [M+H]".

Buéc 3: Didu ché hop chit 1-[[2-clo-4-(pyrolidin-1-yl)phenyl]metyl]piperazin

(\NIBOC CF3COOH, CH,Cl, C\N s ’(\NH
N\) & nhiét do trong phong, qua dém \Q\/ N \/l

Cl Cl

Ch

Binh ddy tron 50mL dwgc nap hop chit tert-butyl 4- [[2-clo -4- (pyrohdm-l-
yl)phenyl]metyl]p1perazm-1 carboxylat (0, 270g, 0,710mmol, 1,00 duong lu’ong)
diclometan (10mL). Axit trifloaxetic (3,00g, 26,3mmol, 37, 00 duong luong) duogc bd
sung ¢ nhiét o 0°C. Dung dich tao thanh dugc khuay qua dem ¢ nhiét d¢ trong phong
va duoc cod dlIO‘l ap suét giam tao ra 0,160g (thd) hop chét 1-[[2-clo- 4. (pyrolidin-1-
yl)phenyl]metyl]plperazm dudi dang diu mau vang LCMS (ESI, m/z): 280 [M+H]+

Ber'c 4: Hop chit 1,1,1,3,3 3-hexaﬂopropan-2-yl 4- [[2-1,10 -4- (pyrolldln 1-
yl)phenyl]metyl]plperazm-l-carboxylat (9ab)
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G [N &
N
A woter, S o,
N\) triphosgen iProNEt, CH,Cl, N\)
Cl

& nhiét d trong phong, qua dém Cl

Binh day tron 100mL dugc nap hop chét triphosgen (119mg, 0,400mmol, 0,70
duong lugng), diclometan (15mL). Hop chit 1,1,1,3,3,3-hexaflopropan-2-ol (193mg,
1,15mmol, 2,00 dwong lugng) va N-etyl-N-isopropylpropan-2-amin (592mg, 4,5 8mmol,
8,00 dwong lugng) dugc b sung & nhiét do 0°C. Hén hop dugc khudy trong thoi gian 2
gid> & nhiet do trong phong. Hop chdt  1-[[2-clo-4-(pyrolidin-1-
yl)phenyl]metyl]piperazin (160mg, 0,570mmol, 1,00 duong lugng) dugc bd sung vao.
Dung dich tao thanh dugc khudy qua dém & nhiét do trong phong, dugc pha loéng véi
H,0 (10mL), dugc chiét bing diclometan (3 x 10mL). C4c 16p hitu co dugc két hop va
duogc rira bing nudce mudi (50mL), dugc 1am kho trén natri sulfat khan va dugc c6 dudi
ap sut giam. San phim tho (300mg) dugc tinh ché bing HPLC diéu ché sir dung didu
kién gradien sau day: 20% CH3CN/80% Pha A tang dén 80% CH3CN trong thoi gian 10
phat, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt & 100% CH3CN trong thoi
gian 1,9 phut, tiép d6 giam dén 20% CH;CN trong thoi gian 0,1 phit, va giit ¢ 20%
trong thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis,
19*150mm 5um; Pha dong: Pha A: NH4HCOs3 trong nudce (0,05%); Pha B: CH3CN; Bo
do, UV220 & 254nm. Quy trinh tinh ché tao ra 106mg (hiéu suit 39%) hop chat
1,1,1,3,3,3-hexaflopropan-2-yl  4-[[2-clo-4-(pyrolidin-1 -yl)phenyl]metyl]piperazin-1-
carboxylat dudi dang diu mau vang. '"H NMR 300MHz (CDCl3) 6 7,18 (d, J= 8,4 Hz,
1H), 6,54 (s, 1H), 6,40-6,44 (m, 1H), 5,71-5,80 (m, 1H), 3,54-3,56 (m, 6H), 3,23-3,33
(m, 4H), 2,47-2,52 (m, 4H), 1,96-2,04 (m, 4H). LCMS (ESI, m/z): 474 [M+H]".

Vi du 68: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-clo-6-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat (9ac)
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Buwéc 1: 2-clo-6-(morpholin-4-yl)benzaldehyt

< :> \\
Q_\ KoCOs, DMSO

100°C, 3 gio
O

Binh day tron 100mL dugc nap hop chét 2-clo-6-flobenzaldehyt (8,00g, 50,5mmol,
1,00 dwong lugng), morpholin (6,60g, 75,8mmol, 1,50 duong lugng), kali cacbonat
(17,4g, 126mmol, 2,50 dwong lugng), va dimetyl sulfoxit (50mL). Dung dich tao thanh
dugc khudy trong thoi gian 3 gio ¢ nhiét 46 100°C trong bdn dau va tiép d6 dugc pha
loang v6i H2O (50mL). Hon hop tao thanh duoc chiét bangetyl axetat (3 x 100mL) va
cac 16p hitu co dugc két hop, dugc rira bang H20 (2 x 50mL), dugc 1am kho trén natri
sulfat khan, dugc loc va co dudi ap suit giam. Cin dugc sdc ky trén cot silicagel véi
etyl axetat/ete ddu mo (1/9) tao ra 5,00g (44%) hop chit 2-clo-6-(morpholin-4-
yl)benzaldehyt dudi dang chit rin mau vang. LCMS (ESI, m/z): 226 [M+H]".

Buéc 2: Pidu ché hop chit tert-butyl 4-[[2-clo-6-(morpholin-4-
yl)phenyl]metyl] piperazin-1-carboxylat

Boc

Cl N

e o (5

HN N—Boc N
\ -/
NaBH(OAC)s, CICH,CH,CI

O & nhiét 6 trong phong, qua dém N—>
s

Binh d4y tron 100mL duoc nap hop chit 2-clo-6-(morpholin-4-yl)benzaldehyt
(1,34g, 5,92mmol, 1,00 dwong lugng), tert-butyl piperazin-1-carboxylat (1,00 g,
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5,37mmol, 0,910 duong lugng), 1,2-dicloetan (30mL). Hoén hop duoc khuéy O nhiét dd
trong phong trong thoi gian 0,5 gid. Hop chit natri triaxetoxybohydrua (3,42g,
16,1mmol, 2,72 duong lugng) duge bd sung vao. Dung dich tao thanh duge khudy qua
dém & nhiét do trong phong va dugc pha lodng véi 1,2-dicloetan (20mL). Hon hop tao
thanh dugc rira bang H20 (2 x 30mL), dugc 1am kho trén natri sulfat khan, dugc loc va
cd dudi ap suét giam. Cin duge sic ky trén cot silicagel voi etyl axetat/ete dau mé (1/2)
tao ra 1,80g (hiéu sudt 77%) hop chét tert-butyl 4-[[2-clo-6-(morpholin-4-
yl)phenyl|metyl]piperazin-1-carboxylat dudi dang dau khong mau. LCMS (ESL, m/z):
396 [M+H]".

Buée 3: Didu ché hop chit 4-[3-clo-2-(piperazin-1-ylmetyl)phenyljmorpholin

Boc
N NH
Cl (__) cl
N

N
QJ CF4COOH, CH,Clp Q—/

& nhiét do trong phong, qua dém
N_> et do g phong, q N_>
—O —O0

Binh day tron 50mL duoc nap hop chét tert-butyl 4-[[2-clo-6-(morpholin-4-

yl)phenyl]metyl]piperazin-1-carboxylat (1,80g, 4,55mmol, 1,00 duong lugng),
diclometan (30mL). Hon hop dugc 1am lanh dén nhiét d 0°C va tiép do6 axit trifloaxetic
(5mL) dugc bd sung vao bing cach nhé giot ¢ nhi¢t do 0°C. Dung dich tao thanh dugc
khudy qua dém & nhiét do trong phong va duge ¢b dudi ap suit giam dé tao ra 0,990g
(th6) hop chét 4-[3-clo-2-(piperazin-1-ylmetyl)phenylJmorpholin duéi dang dau mau
vang nhat. LCMS (ESI, m/z): 296 [M+H]".

Buéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-clo-6-(morpholin-
4-yl)phenyl]metyl]piperazin-1-carboxylat (9ac)

NH
Cl -) CF, cl L
Q—/N N ‘ Q@ N(\)N 0" CF,

wiphosgen, 'Pr,NE, CHaClp

N N
: —> & nhiét d6 trong phong, qua dém [ j
o (0)
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Binh day tron 50mL duoc nap hop chét 1,1,1,3,3,3-hexaflopropan-2-ol (168mg,
1,00mmol, 0,99 duong lugng), triphosgen (99,0mg, 0,230mmel, 0,330 duong lugng),
diclometan (10mL). Hop chét N,N-diisopropyletylamin (471mg, 3,64mmol, 3,59 duong
lﬁqng) dui;rc bb sung vao b%lng ce’lch nhé giot. Hon hop dugc khudy & nhiét do trong
phong | trong thdi gian 2 gio.  Hop chit  4-[3-clo-2-(piperazin-1-
ylmetyl)phenyl]morpholin (300mg, 1,01mmol, 1,00 duong lugng) dugc bd sung vao.
Dung dich tao thanh dugc khudy trong thoi gian 2 gid ¢ nhiét d¢ trong phong va duogc
pha loéng véi H20 (30mL). Dung dich tao thanh dugc chiét bangdiclometan (3 x 10mL)
va cac 16p hitu co duge Kkét hop, dugc 1lam kho trén natri sulfat khan, duoc loc va co
dudi 4p suét giam. Can dugce sac ky trén cot silicagel v6i etyl axetat/ete dau mo (1/1).
San phidm tho (204mg) dugc tinh ché bang HPLC didu ché st dung didu kién gradien
sau day: 20% CH;CN/80% Pha A ting dén 80% CH;CN trong thoi gian 10 pht, tiép
d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt ¢ 100% CH3CN trong thoi gian 1,9
phut, tiép d6 giam dén 20% CH3CN trong thoi gian 0,1 phit, va gilt & 20% trong thoi
gian 1,9 phut, trén may séc ky Waters 2767-5. Cot: Xbridge Prep Cis, 19*150mm Sum;
Pha dong: Pha A: NHsHCOstrong nuée (0,05%); Pha B: CH;CN; Bo do, UV220 &
254nm. Quy trinh tinh ché tao ra 273mg (hiéu suit 55%) hop chét 1,1,1,3,3,3-
hexaflopropan-2-yl 4- [[2-clo-6-(morpholin-4-yl)phenylJmetyl]piperazin-1 -carboxylat
duéi dang ddu mau vang nhat. "H NMR 300MHz (CDC13) 8 7,17-7,25 (m, 1H), 7,09-
7,12 (m, 2H), 5,73-5,86 (m, 1H), 3,78-3,84 (m, 6H), 3,47 (d, J = 6,0 Hz, 4H), 3,00 (br,
4H), 2,60 (br, 4H). LCMS (ESI, m/z): 490 [M+H]".

Vidu 69: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[3-clo-2-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat (ad) ’ a

FsC
. Q  )—CF
o!

N

Buéc 1: Pidu ché hop chét 3-clo-2-(morpholin-4-y))benzaldehyt
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0 NH \
N / o}
O = K,COs;, DMSO Cl N—\

I
c F 100°C, 3 gity 3

Binh day tron 100mL duoc nap hop chét 3-clo-2-flobenzaldehyt (3,00g, 18,9mmol,
1,00 dwong lugng), morpholin (2,50g, 28,7mmol, 1,52 duong lugng), kali cacbonat
(6,50g, 47,0mmol, 2,49 duong lugng), va dimetyl sulfoxit (30mL). Hén hop tao thanh
dugc khudy trong thoi gian 3 gior & nhiét d6 100°C trong bdn diu va dugc pha lodng véi
H,O (30mL). Dung dich tao thanh dugc chiét bing diclometan (3 x 20mL) va céac 16p
hitu co duoc két hop, duoc rira bang H20 (2 x 50mL), dwgc 1am kho trén natri sulfat
khan, dugc loc va co6 dudi ap suit giam. Cin dugc sdc ky trén cot silicagel voi etyl
axetat/ete diu mé (1/20) tao ra 1,40g (hiéu sudt 33%) hop chat 3-clo-2-(morpholin-4-
yl)benzaldehyt dué6i dang chét rin mau vang. LCMS (ESL, m/z): 226 [M+H]".

Buéc 2: Diéu ché hgp chit tert-butyl 4-[[3-metyl-2-(morpholin-4-
yl)phenylmetyl]piperazin-1-carboxylat

Boc
N
® ()
HN N—Boc N
\_/ o
‘> NaBH(OAc)3, CICH,CH,Cl
<_ & nhiét do6 trong phong, qua dém Cl N_>
s

Binh day tron 100mL dugc nap hop chét 3-metyl-2-(morpholin-4-yl)benzaldehyt
(1,34g, 6,51mmol, 1,00 duong lugng), tert-butyl piperazin-1-carboxylat (1,00g,
5,37mmol, 0,82 duong lugng), 1,2-diclometan (30mL). Hon hop duge khqu & nhiét
do trong phong trong thoi gian 0,5 gio. Natri triaxetoxybohydrua (3,42 g, 16,1mmol,
2,48 duong lugng) dugce bd sung vio. Dung dich tao thanh dugc khudy trong thoi gian
2 gid & nhiét d trong phong va dugc pha lodng vai 1,2-diclometan (30mL). Dung dich
tao thanh nay dugc rira bangH,O (2 x 30mL), dugc lam kho trén natri sulfat khan, dugc
loc va c6 dudi ap sudt giam. Cgn dugc sdc ky trén cot silicagel voi etyl axetat/ete dau
mé (1/3) tao ra 0,800g (hiéu suét 34%) hop chét tert-butyl 4-[[3-metyl-2-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat du6i dang diu mau d6 nhat. LCMS (ESI, m/z):
396 [M+H]".
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Buéc 3: Didu ché hop chét 4-[2-clo-6-(piperazin-1-ylmetyl)phenyllmorpholin

(__N) (-NH

N N_)
CF3COOH, CH,Cl,

Cl N—> & nhiét do trong phong,

<_ qua dém Cl N—>
S -

Binh day tron 50mL dugc nap hop chét tert-butyl 4-[[3-clo-2-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat (800mg, 2,02mmol, 1,00 duong lugng),
diclometan (15mL). Hon hgp dugc lam lanh dén nhiét do 0°C. Axit trifloaxetic (2,5mL)

dugc bb sung vao bing cach nhé giot & nhiét do 0°C. Dung dich tao thanh dugc khudy
qua dém & nhiét dd trong phong va dugc c6 dudi ép suit giam tao ra 580mg (thd) hop
chit 4-[2-clo-6-(piperazin-1-ylmetyl)phenyl]morpholin duéi dang diu khong mau.
LCMS (ESI, m/z): 296 [M+H]".

Buéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[3-clo-2-(morpholin-
4-yl)phenyl]metyl]piperazin-1-carboxylat (9ad)

FsC
NH >—O
Q CF3 N

N {
HO)\CF3 N N_)
ProNEt, Triphosgen, CH2Cl2 & 2Cly
Cl N—> nhiét do trong phong, 4 gidy

<—O Cl <\l'—>

Binh day tron 50mL dugc nap hop chit 1,1,1,3,3,3-hexaflopropan-2-ol (168mg,

1,00mmol, 1,02 dwong lugng), triphosgen (99,0mg, 0,330mmol, 0,33 duong lugng),
diclometan (10mL). Hop chét N,N-diisopropyletylamin (471mg, 3,64mmol, 3,72 duong
lugng) duge bd sung vao bing cach nhé giot. Hon hop dugc khudy ¢ nhiét df trong
phong trong thoi gian 2 gid. Hop chit  4-[2-clo-6-(piperazin-1-
ylmetyl)phenylJmorpholin (290mg, 0,980mmol, 1,00 dwong lugng) dugc bd sung vao
bang cach nhé giot. Dung dich tao thanh dugc khudy trong thoi gian 2 gidr & nhiét do
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trong phong va dugc pha lodng véi nuéc (20mL). Dung dich tao thanh dugc chiét
bangdiclometan (3 x 10mL) va céc 16p hitu co dugc két hop, duge 1am khd trén natri
sulfat khan, duoc loc va ¢6 dudi ap suét giam. Can dugc sic ky trén c{t silicagel véi
etyl axetat/ete ddu mé (1/1). San phdm thd (313mg) duge tinh ché bing HPLC diéu ché
str dung didu kién gradien sau day: 20% CH;CN/80% Pha A ting dén 80% CH3CN trong
thoi gian 10 phat, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, gitt & 100% CH3CN
trong thoi gian 1,9 phit, tiép 6 giém dén 20% CH;3CN trong thoi gian 0,1 phut, va gitf
& 20% trong thoi gian 1,9 phit, trén méay sic ky Waters 2767-5. Cot: Xbridge Prep Cis,
19*150mm Sum; Pha dong: Pha A: NH4sHCO; trong nudce (0, 05%) Pha B: CH3CN Bo
do, UV220 & 254nm. Quy trinh tinh ché tao ra 134mg (hidu sudt 27%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl 4-[[3-clo-2-(morpholin-4-yl)phenylJmetyl]piperazin-1-
carboxylat dudi dang diu mau vang nhat, 'H NMR 300MHz (CDC13) § 7,27 (d, J= 3,0
Hz, 2H), 7,06-7,11 (m, 1H), 5,71-5,84 (m, 1H), 3,87-3,90 (m, 2H), 3,53-3,78 (m, 10H),
2,78 (d, J=10,8 Hz, 2H), 2,48-2,49 (m, 4H). LCMS (ESI, m/z): 490 [M+H]".

Vi du 70: Hop chit 1,1,1,3,3,3-hexaﬂ6propan-2-yl 4-(4-clo-2-(1H-pyrazol-1-
yl)benzyl)piperazin-1-carboxylat (9ae) |

O CFg

Cl
K\N”U\OJ\CF3
N |
.N
"/
Buwéc 1: Didu ché hop chit 4-clo-2-(LH-pyrazol-1-yl)benzaldehyt
Cl
Cl _
\QV N\_7 K,CO3, DMSO | 0 |
N,N
" \J
‘Lo nhd 20mL véi miéng ¢6 ren dugc nap hop chit 4-bromo-2-flobenzaldehyt
(500mg, 2,70mmol), pyrazol (258mg, 3,79mmol), va DMSO (3mL). Hdn hop phén tng
dugc gia nhiét dén nhiét dd 120°C trong thoi gian 3,5 gio. Hon hop phan tng dugc pha
lodng trong EtOAc va dugc chiét bing nuéc mubi (3 14n). Chét hitu co duge lam kho

(Na2S04), loc, va duge co dudi ap sudt giam. Cin dugc sic ky trén cot silicagel (tir 0

dén 10% EtOAc trong hexan) va thu dugc hop chit 4-clo-2-(1H-pyrazol-1-
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yl)benzaldehyt (350mg, 46%). 'H NMR 400 MHz (CDCls) & 10,04 (s, 1H), 7,98 (d, J =
8,4 Hz, 1H), 7,86 (d, J= 2,5 Hz, 1H), 7,82 (d, J= 1,8 Hz, 1H), 7,53 (d, J= 1,9 Hz, 1H),
7,48 (ddd, J = 8,4, 1,9, 0,7 Hz, 1H), 6,58 (t, J = 2,2 Hz, 1H). LCMS (ESI, m/z): 207
[M+H]".

Bud6e 2: Didu ché hop chit fert-butyl 4-(4-clo-2-(1H-pyrazol-1-
yl)benzyl)piperazin-1-carboxylat |

Cl Cl
\Q\/ NaHB(OAG)s, CH,Cly , \QV " NBoc
0 ray phén tir . N \/'
N "> NBoc N |
\_J Hr\Q | \_J
Hop chét néu & dé muc nay dugc didu ché tir hop chét 4-clo-2-(1H-pyrazol-1-
yl)benzaldehyt (180mg, 0,87 1mmol) nhu dugc mo t trong Vi du 40, Budc 1 (210mg,
64%). 'TH NMR 400 MHz (CDCl3) & 7,93 (d, J= 2,4 Hz, 1H), 7,71 - 7,68 (m, 2H), 7,44

(dd, J=5,2, 3,0 Hz, 3H), 7,32 (dd, J= 8,3, 2,1 Hz, 1H), 6,41 (dd, J = 2,8, 1,4 Hz, 2H),
3,43 — 3,29 (m, 9H), 2,34 — 2,26 (m, 7H), 1,42 (s, 11H). LCMS (ESI, m/z): 377 [M+H]".

Buéc 3: Pidu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-(1H-pyrazol-
1-yD)benzyl)piperazin-1-carboxylat (9ae)

O CF,
i. TMSI, NMM, CH,Cl,

cl cl A
" NBoc R N0 CF
\Q\/N\) i )ol\ jFa - N 3
N N
N cl” 0" CFy N’
\ 7 DIEA, CH,Cl \/

Hop chit néu & d& muc nay dugc didu ché tir hop chit rert-butyl 4-(4-clo-2-(1H-

pyrazol-1-yl)benzyl)piperazin-1-carboxylat (52mg, 0,158) nhu dugc md ta trong Vi du
1, budce 2, (38mg, 53%). 'H NMR 400 MHz (CDCl;) 6 7,88 (d, J = 2,3 Hz, 1H), 7,73
(d, J=1,7 Hz, 1H), 7,50 — 7,44 (m, 2H), 7,38 (dd, /= 8,2, 2,2 Hz, 1H), 6,49 — 6,43 (m,
1H), 5,74 (hept, J= 6,2 Hz, 1H), 3,54 — 3,44 (m, 6H), 2,44 — 2,34 (m, 4H). LCMS (ESI,
m/z): 471 [M+H]". ' -

Vidu 71: Hop chit 1,1,1,3,3,3-heXaﬂopropan—2-yl 4-(2-(3-axetamidopyrolidin-1-
yl)-4fclobenzyl)piperazin-1-carboxylat (9af)

-149-



NHAc

Buéc 1: Didu ché hop chit N-(1-(5-clo-2-formylphenyl)pyrolidin-3-yl)axetamit

ch03 DMSO Cl
_0

N

.

NHAc NHAc

Hop chit néu & d& muc nay dugc didu ché tir hop chat 4-clo-2-flo-benzaldehyt
(500mg, 3,15mmol) nhu dugc mé ta trong Vi du 70, Bude 1 (646mg, 77%). 'H NMR
400 MHz (CDCl) 5 9,95 (s, 1H), 7,62 (d, J = 8,3 Hz, 1H), 6,91 - 6,75 (m, 2H), 6,66 (s,
1H), 4,62 — 4,52 (m, 1H), 3,61 — 3,50 (m, 2H), 3,37 - 3,22 (m, 2H), 2,35 - 2,21 (m, 1H),
2,06 — 2,00 (m, 2H), 1,99 (s, 3H). LCMS (ESI, m/z): 267 [M+H]".

Budc 2: Diéu ché hop chit tert-butyl 4-(2-(3- axetamldopyrohdm 1-yl) -4-
clobenzyl)plperazm -1-carboxylat ‘ ' S

Cl
o NaHB(OAC)s, CH,Cl, hNB“
Z rdy phan tir
N (\ NBoc
Q HN__

NHAc NHAc

Hop chit néu & d& muc nady duoc diéu ché tir hop chét N-(1-(5-clo-2-
formylphenyl)pyrolidin-3-yl)axetamit nhu dugc md ta trong Vi du 40, Budce 1 (346mg,
33%). 'H NMR 400 MHz (CDCL) 8 7,27 (d, J = 8,5 Hz, 1H), 6,90 — 6,80 (m, 3H), 6,14
(d,J=7,3 Hz, 1H), 4,64 — 4,45 (m, 1H), 3,49 — 3,34 (m, 8H), 3,20 — 3,07 (m, 2H), 2,42
— 2,34 (m, 4H), 2,34 — 2,23 (m, 1H), 1,98 (s, 3H), 1,90 — 1,78 (m, 1H), 1,45 (s, 9H).
LCMS (ESI, m/z): 437 [M+H]".
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" Bwde 3: Didu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(3-
axetamidopyrolidin-1-yl)-4-clobenzyl)piperazin-1-carboxylat (9af)

CF3
c “Naoo - TMSI, NMM, CH,Cl, (\N o CFS‘
N
| : i O
N
cI” o CF3
DIEA, CH,Cl

NHAc NHAc

Hop chét néu & d& myc nay dugc didu ché tir hop chét tert-butyl 4-(2-(3-
axetamidopyrolidin-1-yl)-4-clobenzyl)piperazin- 1-carboxylat nhu dugc mo ta trong Vi
du 1, bude 2 (35mg, 62%). 'H NMR 400 MHz (CDCls) 3 7,32 - 7,26 (m, 1H), 6,89 (dd,
J=28.1,2,0 Hz, 1H), 6,85 (d, J= 2,0 Hz, 1H), 5,89 (d, J= 7,0 Hz, 1H), 5,76 (hept, J =
6,2 Hz, lH) 461 4,48 (m, 1H), 3,60 -3, 52 (m, 4H) 3,51 — 343 (m, 3H), 3,38 (m,
lH) 3,15 (td J 8,6, 5,3 Hz, 2H) 2,50 — 240(m 4H), 232(m lH) 1,99 (s, 3H), 1,91
-1, 78 (m 1H). LCMS (ESI, m/z): 531 [M+H]+

Vidu 72: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[S-clo-2-(morpholin-4-
yl)phenyl]metyl] piperazin-1-carboxylat (ag)

Buéc 1: Didu ché hop chét 5-clo-2-(morpholin-4-yl)benzaldehyt

Cl

. Cl - /—\
O NH
- N
N, K,COs, DMSO 0

E 100°C, 3 gid <"__>

O
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Binh d4y tron 50mL dugc nap hop chét 5-clo-2-flobenzaldehyt (3,00g, 18,9mmol,
1,00 dwong lugng), morpholin (2,50g, 28, 7mmol, 1,52 duong lugng), kali cacbonat
(6,50g, 47,0mmol, 2,49 duong lugng), metyl sulfoxit (20mL). Dung dich tao thanh dugc
khudy qua dém & nhiét d6 100°C trong bdn dau va dugc pha loang v6i H20 (50mL).
Dung dich tao thanh dugc chiét bang diclometan (3 x 20mL) va céc 16p hitu co dugc két
hop, dugc rora béngHzO (2 x 50mL), dugc lam kho trén natri sulfat khan, dugc loc va
cd dudi ap suét giam. Cin dugce sdc ky trén cot silicagel voi etyl axetat/ete dau mo (1/9)
tao ra 3,24g (hidu suit 76%) hop chét 5-clo-2-(morpholin-4-yl)benzaldehyt dudi dang
dAu mau nau. LCMS (ESI, m/z): 226 [M+H]".

Buére 2: Didu ché hop chit tert-butyl 4-[[5-clo-2-(morpholin-4-
yD)phenyl]metyl]piperazin-1-carboxylat

Boc
e b
o 2
HN N-Boc

s ey,

O NaBH(OAc)3, CICH,CH,CI

<N_‘> & nhiét dd trong phong, qua dém N—>
S g

Binh day tron dugc nap hop chét 5-clo-2-(morpholin-4-yl)benzaldehyt (1,60g,
7,09mmol, 1,00 duong lugng), tert-butyl piperazin-1-carboxylat (1,20g, 6,43mmol,
0,910 duong luong), 1,2-diclometan (20mL). Hén hop duge khudy & nhiét do trong
phong trong thoi gian 0,5 gio. Natri triaxetoxybohydrua (4,09g, 19,3mmol, 2,72 duong
lugng) dugc bd sung vao. Dung dich tao thanh dugc khudy qua dém & nhiét d9 trong
phong va dugc pha lodng véi H2O (50mL). Dung dich tao thanh dugc chiét
bingdiclometan (2 x 20mL), cac 16p hitu co dugc két hop, duge 1am kho trén natri sulfat
khan, dugc loc va cd dudi ap sut giam. Can duogc séc ky trén cot silicagel véi etyl
axetat/ete ddu mé (1/4) tao ra 2,90g (thd) hop chét tert-butyl 4-[[5-clo-2-(morpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat dudi dang dau mau vang. LCMS (ESI, m/z):
396 [M+H]".

Bwéc 3: Hop chit 4-[4-clo-2-(piperazin-1-ylmetyl)phenyljmorpholin
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Boc
(_ N NH
cl _)
N cl —)
N
CF3COOH, CH,Cl,

N—> & nhiét do trong phong, qua dém

G o

Binh ddy tron 100mL dugc -nap hop chét tert-butyl 4-[[5-clo-2-(morpholin-4-
yl)phenyljmetyl|piperazin-1-carboxylat (2,90g, 7,32mmol, 1,00 duong luong),

diclometan (35mL). Hon hop dugc lam lanhdén nhiét d 0°C va axit trifloaxetic (7mL)
duiroc bd sung vao bang cach nho giot. Dung dich tao thanh dugc khudy qua dém & nhiét
dd trong phong. Dung dich tao thanh dugc ¢d dudi ap suit giam tao ra 2,60g (thd) hop
chét 4-[4-clo-2-(piperazin-1-ylmetyl)phenyllmorpholin dudi dang diu mau vang nhat.
LCMS (ESI, m/z): 296 [M+H]".

Buwéc 4: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[5—clo-2-(mofpholin-4-
yl)phenyl]metyl]piperazin-1-carboxylat (ag)

FaC
O, )—CFs

NH
, _ 0
Cl ( CF3 N
_ N

o el o O
triphosgen, 'ProNEt, CH,Cl, Q_/

N—> & nhiét do trong phong, 4 gid
<—o <N_—>
O

Binh day tron 50mL dugc nap hop chét 1,1,1,3,3,3-hexaﬂopropan-2-ol (168mg,
l,OOmmol, 1,001 duong hrgng), triphosgen (99,0mg, 0,330mmol, 0,33 duong lugng),
diclometan (10mL). qu chét N,N-diisopropyletylamin (417mg, 3,23mmol, 3,18 duong
lwong) duge bd sung vao bing cach nho giot. Hon hop dugce khudy trong thoi gian 2 gio
& nhiét d6 trong phong. Hop chét 4-[4-clo-2-(piperazin-1-ylmetyl)phenylJmorpholin
(300mg, 1,01mmol, 1,00 duong lugng) dugc bd sung vao bing cach nhé giot. Dung dich
tao thanh dugc khudy trong thoi gian 2 gior & nhiét d9 trong phong va dugc pha loang
v6i nuée (20mL). Dung dich tao thanh dugc chiét bangdiclometan (2 x 10mL) va cac

16p hitu co dugc két hop, dugc 1am kho trén natri sulfat khan, dugc loc va ¢ dudi ap

-153-



29569

sult giam. Cin duge séc ky trén cot silicagel vdi etyl axetat/ete diu mé (1/3). San phdm
tho (206mg) dugec tinh ché bing HPLC diéu ché st dung diéu kién gradien sau day: 20%
CH3CN/80% Pha A ting dén 80% CH3CN trong thoi gian 10 phit, tiép do dén 100%
CH3CN trong thoi gian 0,1 phut, gitt ¢ 100% CH3CN trong thoi gian 1,9 phut, tiép d6
giam dén 20% CH3CN trong thoi gian 0,1 phut, va gitt & 20% trong thoi gian 1,9 phut,
trén NHsHCOstrong nude (0,05%) Waters 2767-5; Pha B: CH3CN; B do, UV220 &
254nm. Quy trinh tinh ché tao ra 91,9mg (hiéu suét 18%) hop chat 1,1,1,3,3,3-
hexaflopropan-2-yl 4-[[5-clo-2-(morpholin-4-yl)phenyl]metyl]piperazin-1-carboxylat
dudidang chét rin mau tring. 'HINMR 300MHz (CDC1s) & 7,45 (s, 1H), 7,23 (d, J =
9,0 Hz, 1H), 7,04 (d, J=9,0 Hz, 1H), 5,69-5,81 (m, 1H), 3,81-3,84 (m, 4H), 3,56 (br,
6H), 2,88-2,91 (m, 4H), 2,50 (br, 4H). LCMS (ESI, m/z): 490 [M+H]".

Vi du 73: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-
morpholinobenzyl)piperazin-1-carboxylat (9ah)

O CF,

(\NJ\_O)\CF:,
(\NOVN\)

o)

Hop chit néu & dé muc ndy dugc tbng hop truc tiép tr hop chit 3-
morpholinobenzaldehyt va fert-butyl piperazin-1-carboxylat c¢6 ban trén thi truong theo
quy trinh dai di¢n trong vi du 40: 'H NMR 400 MHz (CDCl3) 7,16 (t, ] = 7,7 Hz, 1H),
6,84 — 6,73 (m, 3H), 5,68 (h, J=6,2 Hz, 1H), 3,83 — 3,77 (m, 4H), 3,52 - 3,44 (m, 4H),
3,42 (s, 2H), 3,13 - 3,08 (m, 4H), 2,43-2,35 (m, 4H). LCMS (ESI, m/z): 456,1 [M+1]".

Vi du 74: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-(4-clo-1H-pyrazol-1-
yl)benzyl)pfperézin-l-carboxylat (9ai)

O CFy
C|\©\/’\©N/U\O)\CF3
N’N
\ /)
\—ZCI

Buéc 1: Didu ché hop chit 4-clo-2-(4-clo-1H-pyrazol-1-yl)benzaldehyt
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Cl

Cl H
_N K,CO3, DMSO _0
: A N\\. /Z , . .
N,N
F Cl \ /Z

Cl

Hop chét néu & @ muc nay dugc diéu ché tir hop chét 4-bromo-2-flobenzaldehyt
va 4-chloropyrazol nhu dugec md ta trong Vi dy 70, Budce 1 (478mg, 63%). 'H NMR
400 MHz (CDCls) § 10,08 — 10,01 (m, 1H), 8,00 (d, J= 8,3 Hz, 1H), 7,91 — 7,86 (m,
1H), 7,76 (s, 1H), 7,53 (m, 2H). LCMS (ESL, m/z): 250 [M+H]".

Budc 2: Didu ché hop chit tert-butyl 4-(4-clo-2-(4-clo-1H-pyrazol-1-
yl)benzyl)piperazin-1-carboxylat

Cl _ Cl
NaHB(OAG)s, CH,Cl, " NBoc
-0 rdy phén tir _ N\/’
.N N
N (\ NBoc N
\ /) HN\) \ /)

Cl Cl

Hop chét néﬁ & d& myc nay dugc didu ché tir hop chéﬁ tert-butyl 4-(4-clo-2-(4-clo-
1H-pyrazol-1-yl)benzyl)piperazin-1-carboxylat theo quy trinh dai dién trong vi du 40,
bude 1. 'H NMR 400 MHz (CDCls) & 8,13 (s, 1H), 7,64 (s, 1H), 7,48 (d, J= 2,1 Hz,
1H), 7,42 (d, J = 8,3 Hz, 1H), 7,35 (dd; J= 8,3, 2,1 Hz, 1H), 3,43 - 3,35 (m, 6H), 2,38
— 2,31 (m, 4H), 1,45 (s, 10H). LCMS (ESIL, m/z): 411 [M+H]".

Buwée 3: Didu ché hop chét 1-(4-clo-2-(4-clo-1H-pyrazol-1-yl)benzyl)piperazin

Cl cl

\QVQNBW TS, M, CHzClz‘ \Qv'\(\/'NH
.N N

0 ke

Cl Ci

Hop chit néu & @ myc nay duoc didu ché tir hop chét rert-butyl 4-(4-clo-2-(4-clo-
lH-pyrazol-1-yl)benzyl)piperazin-l-carboxylat nhu duogc mb ta trong Vi du 33, buéde 3
(227mg, 88%) dudi dang chét rén mau tréng. 'H NMR 400 MHz (CDCls) & 8,24 (s, 1H),
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7,63 (s, 1H), 7,50 — 7,46 (m, 1H), 7,38 (d, J= 8,3 Hz, 1H), 7,36 - 7,30 (m, 1H), 3,32 (s,
2H), 2,84 (t, J = 4,7 Hz, 4H), 2,37 (s, 4H). LCMS (ESL, m/z): 311 [M+H]".

Buéc 4: Pidu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-(4-clo-1H-
pyraqu-l-yl)benzyl)piperazin-l-carboxylat (9ai)

O CF
cl 3 cl I
NH PPN N” 0" ~CcF
Oy ol Q0
N DIEA, CH,Cl, N
- N9 2 - N \\——/Z :
cl - cl

Hop chét néu & dé muc nay dugc didu ché tir hop chit 1-(4-clo-2-(4-clo-1H-
pyrazol-1-yl)benzyl)piperazin theo quy trinh dai dién trong vi du 1, buéc 2. 'H NMR
400 MHz (CDCls) § 8,00 (s, 1H), 7,67 (s, 1H), 7,50 — 7,42 (m, 3H), 7,40 (d, J= 8,3 Hz,
1H), 5,75 (hept, J = 6,4 Hz, 1H), 3,53 (d, J = 4,4 Hz, TH), 3,45 (s, 3H), 2,44 (d, /= 8,5
Hz, 6H). LCMS (ESI, m/z): 505 [M+H]".

Vi du 75: Hop chat 1,1,1,3,3,3- hexaﬂopropan-Z-yl 4- [[4 (morpholin-4-yl)-2-
(triflometyl)phenyl]metyl] piperazin-1-carboxylat (aj)

0 O CF;

Buée 1: Diéu ché hop chét 4-(morpholin-4-yl)-2-(triflometyl)benzaldehyt -

/\ 0
£ O NH (N
@\ K,CO3, DMSO \©\
| 100°C, qua dém |
CF3 O CF3 O

Binh day tron 100mL dugc nap hop chét 4-flo-2-(triflometyl)benzaldehyt (1,00g,
5,21mmol, 1;00 duong lugng), morpholin (0,500g, 5,74mmol, 1,10 duong iugng), kali
cacbonat (1,40g, 10,Immol, 2,00 duong lvong), DMSO (15mL). Dung dich tao thanh
dugc khudy qua dém & nhiét d6 100°C, dugc pha loang voi H2O (10mL), dugc chiét
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bang etyl axetat (3 x 10mL). C4c 16p hitu co dugc két hop va dugc rira bing nude mudi
(1 x 50mL), dwgc 1am kho trén natri sulfat khan va dugc cd dudi ap sudt giam. Cén duogc
sic ky trén cot silicagel vdi etyl axetat/ete diu mé (25/75) tao ra 1,00g (hiéu sudt 74%)
hop chét 4-(morpholin-4-yl)-2-(triflometyl)benzaldehyt dudi dang chét rin mau vang.
LCMS (ESI, m/z): 260 [M+H]".

Buwéc 2: Didu ché hop chét tert-butyl 4-[[4-(morpholin-4-yl)-
2(triflometyl)phenyl]metyl] piperazin-1-carboxylat

_ ‘ _ o
0/\ HN/_\N—Boc O

K/N _/ N [/\N,Boc
NaBH(OAC)s, CICH,CH,Cl N
|

& nhiét o trong phong, qua dém
CF; CF3 )

Binh ddy tron 100mL dwgc nap hop chit 4-(morpholin-4-yl)-
2(triflometyl)benzaldehyt (1,00g, 3,86mmol, 1,00 duong lugng), tert-butyl piperazin-1-
carboxylat (0,720g, 3,86mmol, 1,00 dwong luong), 1,2-dicloetan (15mL). Hén hop duge
khudy trong thoi gian 30 phut & nhiét 40 trong phong. Hop chét natri triaxetoxybohydrua
(2,40g, 11,3mmol, 3,00 duong lugng) dugc bd sung vao. Dung dich tao thanh dugc
khudy qua dém & nhiét do trong phong, dugc pha lodng véi HO (10mL), duoc chiét
bang diclometan (3 x 10mL). Céc 16p hitu co dugc két hop va duogc ria bang nuéc mudi
(50mL), dugc 1am kho trén natri sulfat khan va dugc cO dudi ap suét giam. Cén dugc
s ky trén cot silicagel véi etyl axetat/ete ddu mo (25/75) tao ra 1,60g (higu suét 97%)
hop chit tert-butyl 4-[[4-(morpholin-4-yl)-2(triflometyl)phenylJmetyl] piperazin-1-
carboxylat dudi dang diu mau vang. LCMS (ESL, m/z): 430 [M+H]".

Buée 3: Didu ché hop chit 4-[4-(piperazin-1-ylmetyl)-3-
(triflometyl)phenyljmorpholin

o/\N

.B
~ \©\/ ON > CF4COOH, CHoCl, LN M
& nhiét do trong phong, qua d;n \©\/ N \)

CF3
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Binh day tron 100mL dugc nap hop chét tert-butyl 4-[[4-(morpholin-4-yl)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat (1,60g, 3,73mmol, 1,00 duong lugng),
diclometan (10mL). Axit trifloaxetic (3,10g, 27,2mmol, 7,30 duong luong) dugc bd
sung & nhiét 46 0°C. Dung dich tao thanh dugc khudy qua dém & nhiét d6 trong phong
va dugc ¢ dudi ap sudt giam tao ra 1,00g (hiéu suit 81%) hop chit 4-[4-(piperazin-1-
ylmetyl)-3-(triflometyl)phenylJmorpholin duéi dang dau mau vang. LCMS (ESI, m/z):
330 [M+H]".

Buwéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(morpholin-4-yl)-2-
(triflometyl)phenyl]metyl]piperazin-1-carboxylat (aj)

O/H CFs @N JO]\ )C\Fs

LN S Ho cF, e NTOTCF,
\Q\/N\) - tiphosgen, PRNEL, CH,Cl, NJ |
CFs

& nhiét 3§ trong phong, qua dém CF,

- Binh day tron 100mL dugc nap hop chét triphosgen (126mg, 0,420mmel, 0,70
duong lugng), diclometan (20mL), 1,1,1,3,3,3-hexaflopropan-2-ol (204mg, 1,21mmol,
2,00 duong lugng) va N-etyl-N-isopropylpropan-2-amin (627mg, 4,86mmol, 8,00
duong lugng) dugc bd sung & nhiét ¢ 0°C. Hon hop duoc khuy trong thoi gian 2 gid
& nhiét o trong phong. Hop chét 4-[4-(piperazin-1-ylmetyl)-3- |
(triﬂometyl)phehyl]morpholin (200mg, 0,610mmol, 1,00 duong luong) duge bd sung
vao. Dung dich tao thanh duoc khudy qua dém & rihiét d(f) trong phong, dugc pha lodng
v&i H20 (10mL), duge chiét bing diclometan (3 x 10mL). Céc 16p hitu ce dugc két
hop va dugc rua bing nuée mudi (50mL), duoc 1am kho trén natri sulfat khan va duge
c6 duéi &p suat gidm. San phdm tho (300mg) duge tinh ché bang HPLC diéu ché st
dung diéu kién gradien sau déy: 20% CH3;CN/80% Pha A ting dén 80% CH3CN trong
thoi gian 10 phit, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, giit & 100%
CH;CN trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian 0,1
phiit, va gitr & 20% trong thoi gian 1,9 phit, trén may sic ky Waters 2767-5. Cot:
Xbridge Prep Cis, 19%150mm 5um; Pha dong: Pha A: NH4HCO:; trong nudce (0,05%);
Pha B: CH;CN: B dd, UV220 & 254nm. Quy trinh tinh ché tao ra 57,4mg (hiu suét
18%) hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(morpholin-4-y1)-2-
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(triflometyl)phenyl]metyl]piperazin-1-carboxylat duéi dang dau mau vang. 'TH NMR
300MHz (CDC13) 6 7,57 (d, J= 8,7 Hz, 1H), 7,14 (s, 1H), 7,01-7,04 (m, iH), 5,70-
5,82 (m, 1H), 3,87 (t, J= 4,8 Hz, 4H), 3,55-3,60 (m, 6H), 3,19 (t, /= 4,8 Hz, 4H),
2,45-2,47 (m 4H). LCMS (ESI, m/z): 524 [M+H]".

Vi du 76: Ho’p chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4- (morpholm-4—yl) -2-
(trlﬂometoxy)phenyl]metyl] piperazin-1-carboxylat (9ak)

o) - O CFy
KA (\NJ\OJ\CFg,
OCF4

Buéc 1: Didu ché hop chit 4-(morpholin-4-yl)-2-(triflometoxy)benzaldehyt

, /\ |
: O NH , A
Pd,(dba)s, BINAP, t-BuONa, toluen p—
OCF3 75°C, 1580 ih OCF,

Binh ddy tron S00mL duoc 1am sach va duge gitt dusi khi tro nito, sau d6 dugc
nap hop chit 4-bromo-2-(triflometoxy)benzaldehyt (8,00g, 29,7mmol, 1,00 dwong
lugng), morpholin (2,59g, 29,7mmol, 1,00 duong lugng), t-BuONa (4,28g, 44,5mmol,
1,50 duong lugng), Pda(dba)s (1,36g, 1,49mmol, 0,05 duong lugng), BINAP (1,85g,
2,97mmol, 0,10 duong lugng), toluen (150mL). Dung dich tao thanh dugc khudy trong
thosi gian 15 gidr & nhiét d9 75°C trong bdn diu. Tién trinh phan tmg dugc kiém tra bang
LCMS. Dung dich tao thanh dugc pha logng véi S0mL nude va duge chiét bang etyl
axetat (3 x 30mL). Céc 16p hitu co dugc két hop, dugc 1am kho trén natri sulfat khan,
dugc loc va ¢6 dudi ép sudt giam. Cin dugc sdc ky trén cot silicagel véi etyl axetat/ete
ddu mé (1/4) tao ra 0,800g (hiéu sut 10%) hop chit 4-(morpholin-4-yl)-2-
(triflometoxy)benzaldehyt dudi dang chét rin mau vang. LCMS (ESL, m/z): 276 [M+H]".

Buéc 2: Diéu ché hop chét tert-butyl 4-[[4-(morpholin-4-yl)-2-
(triﬂoinetoxy)phenyl]metyl] piperazin-1-carboxylat '
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7\ — HN N—Boc

oY
N,
g N CHO L ~...Boc
-4 NaBH(OAS) (jv': )
| OCF, 3 | S S

1,2-dicloetan
& nhiét 6 trong phong, 15 gid OCF3

Lo nho 40mL dugc nap hop chét 4-(morpholin-_4-yl)—2-(triﬂometoxy)bénzaldehyt
(400mg, 1,45mmol, 1,00 dwong luong), tert-butyl piperazin-1-carboxylat (270mg,
1,45mmql, 1,00 duong luqng), 1,2-dicloetan (ISmL). Dung dich tao thanh dugc khudy
trong thoi gian 1 gid & nhiét do trong phong. Natri triaxetoxyhydroborat (925mg,
4,36mmol, 3,00 duong lugng) dugc bd sung vao. Dung dich tao thanh dugc khuéy trong
thoi gian 15 gid ¢ nhi¢t d6 trong phong. Tién trinh phan g dugc kiém tra bing LCMS.
Dung dich tao thanh dugc pha lodng véi 15mL nuéc. Dung dich tao thanh dugc chiét
bangdiclometan (3 x 15mL) va cac 16p hitu co dugce két hop, dugc 1am khd trén natri
sulfat khan, duoc loc va co dudi ap suét giam. Cin dugc séc ky trén cot silicagel voi
ety! axetat/ete ddu mod (1/3) tao ra 590mg (hiéu sudt 91%) hop chéit tert-bﬁtyl 4-[[4-
(morpholin-4-yl)-2-(triﬂometoxy)phe'nyl]:metyl]piperazin—l-ca'rboxylat du6i dang dau
mau vang. LCMS (ESI, m/z): 446 [M-+H]". |

Budc 3: Didu ché hop chit 4-[4-(piperazin-1-ylmetyl)-3-
‘(triﬂometoxy)phenyl]morpholin S

0 | - o™y
ON (\N,Boc - CF3COOH, CHyCl, K/N_ Y NH
_ N \) & nhiét 4 trong phong, 3 git B \Q\/ N \)

OCF;

OCF;4

Binh diy tron 50mL dugc nap dung dich chira hop chét tert-butyl 4-[[4-
(morpholin-4-yl)-2-(triﬂometoxy)pheny]]metyl]piperaZin—l-carboxylat ~ (590mg,
1,32mmol, 1,00 dwong lugng) trong diclometan (15mL). Axit trifloaxetic (262mg,
2,30mmol, 1,74 duong lugng) dugc bd sung vao biang cach nhd giot & nhiét do 0°C.
Dung dich tao thanh dugc khudy trong thoi gian 3 gio ¢ nhiét dg trong phong. Tién trinh
phan ing dugc kiém ‘gra.bﬁng LCMS. Hén hgp tao thanh duge cd dudi dp sudt giam tao
ra 445mg (tho) hop chét 4-[4-(piperazin- 1-ylmetyl)-3-(triflometoxy)phenyljmorpholin
duéi dang déu mau vang nhat. LCMS (ESL, m/z): 346 [M+H]". |
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Buwéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(morpholin-4-y)-
2-(triflometoxy)phenyl]metyl]piperazin-1-carboxylat (Sak)

CF3
0 HO o/\ ' O - CF;
N. ~
| K/ = | (\E\IH oFs > K/,N = -(\N”U\o/l\CFg ‘
. A N triphosgen N | : N_\) :

OCF,4  iPr,NEt, CH,Cl,

r\
& nhiét do trong phong, 15 gidy OCF3

Binh déy tron 50mL dwoc nap dung dich ckira hop chét triphosgen (122mg,
0,410mmol, 0,71 dwong lwong) trong diclometan (20mL). Hop chit 1,1,1,3,3,3-
hexaflopropan-2-ol  (195mg, 1,16mmol, 2,00 dvong lugng) va N,N-di-
isopropyletylamin (598mg, 4,63mmol, 7,99 duong lugng) duge bd sung tudn ty bang
-cach nho giot & nhlet do 0°C. Dung dich tao thanh dugc khuay trong thoi gian 2 gio &
nhiét  do trong " phong.  Hop chdt  4- [4 (plperazm-l-VImetyl) -3-
(triﬂdmétbxy ,phenyl]morpholvin' (200mg; 0,580mmol, 1,00 duong lugng) dugc bd sung
vao. Dung dich tao thanh dugc khudy & nhiét d¢ trong phong. Tién trinh phan tng dugc
ki#m tra bing LCMS. Dung dich tao thanh dwgc pha lodng v6i H2O (15mL). Dung dich
tao thanh dugc chiét bing diclometan (3 x 15mL) va cic 16p hitu co duge két hop, duge
]am kho trén natri sulfat khan, dugc loc va ¢b dudi 4p suédt giam. San phém tho (381mg)
dugec tinh ché bing HPLC diéu ché st dung diéu kién gradien sau day: 20% CH3CN/80%
Pha A ting dén 80% CH;CN trong thoi gian 10 phut, tiép d6 dén 100% CH3CN trong
thoi gian 0,1 phut, giit & 100% CH3CN trong thdi gian 1,9 phut, tiép d6 gidm dén 20%
CH;CN trong thoi gian 0,1 phit, va gitt & 20% trong thoi gian 1,9 phit, trén may sic ky
Waters 2767-5. Cot: Xbridge Prep Cis,r 19*150mm Sum; Pha dong: Pha A:
NH;HCOstrong nuée (0,05%); Pha B: CH;CN; B do, UV220 & 254nm. Quy trinh tinh
ché tao ra 185mg (hidu sudt 59%) hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-
(morpholin-4-yl)-‘2-(triﬂometoxy)phenyl]métyl]piperazin-1~carboxy1at~ dudi dang dau
mau vang nhat. '"H NMR 300MHz (CDC1s) & 7,34 (d, J = 8,4 Hz, 1H), 6,74-6,83 (m,
2H), 5,72-5,80 (m, 1H), 3,86 (t, J= 4,6 Hz, 4H), 3,52 (s, 6H), 3,16 (t, J=4,8 Hz, 4H),
2,46 (d, J = 4,2 Hz, 4H). LCMS (ESL m/z): 260 [M-C3HoFsN202]". - |

Vi du 77: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2S)-4-[[2-clo-4-(morpholin-4-
yl)phenyl]metyl]-2-metylpiperazin-1-carboxylat (9al) o

-161-



29569

Cl

. N o
(\N/Ej/\ ON\H/OYCFs
0 O CF;

Buwoéc 1: Hop chit tert-butyl (2S)-4-[[2-clo-4-(morpholin-4-yl)phenyl]metyl]-2-
metylpiperazin-1-carboxylat

~
<

OﬁN HNCN—BOC 0/\ :

g :

i . LN Cl A Boc
\©;/o NaBH(OACc)3, CICH,CH,CI, EtsN m (\
Z & nhiét do trong phong, qua dém N \) .

Binh day tron 100mL dugc nap hop chit 2-clo-4-(morpholin-4-yl)benzaldehyt

(0,800g, 3,54mmol, 1,00 dwong luong), tert-butyl (2S)-2-metylpiperazin-1-carboxylat
(0,783g, 3,91mmol, 1,10 duvong lugng), 1,2-dicloetan (20mL). Hén hop duogc khudy
trong thoi gian 30 phat ¢ nhiét d trong phong. Natri triaxetoxybohydrua (2,26g,
10,7mmol, 3,00 duong lugng) dugc bd sung vao. Dung dich tao thanh dugc khudy qua
dém & nhiét do trong phong, dugc pha lodng véi H2O (30mL), duge chiét bang
diclometan (3 x 30mL) va cac 16p hitu co dugc két hop, duoc 1am kho trén NasSOq,
dugc loc va ¢d duéi ap suat giam. Cin dugc chay sic ky trén cot silicagel véi etyl
axetat/ete diu mé (25/75) tao ra 1,20g (hidu suét 74%) hop chat tert-butyl (25)-4-[[2-
clo-4-(morpholin-4-yl)phenyl]metyl]-2-metylpiperazin-1-carboxylat dudi dang chét rén
mau tring. LCMS (ESI, m/z): 410 [M+H]".

Buéc 2: Didu ché hop chét 4-(3-clo-4-[[(3S)-3-metylpiperazin-1-
ylJmetyl]phenyl)morpholin

0 .
/\ : CF3COOH, CH,Cl 0

K/N\Oici (\N’Boc & nhiét d6 trong phong, 1 giv '\/N cl (:\NH
N N \)

~ PH-ABI-LIB13-015-1 PH-ABI-LIB13-015-2

Binh day tron 100mL duoc nap hop chét tert-butyl (2S)-4-[[2-clo-4-(morpholin-4-
yl)phenylmetyl]-2-metylpiperazin-1-carboxylat (1,20g, 2,93mmol, 1,00 duvong lugng),
axit trifloaxetic (4mL), diclometan (20mL). Dung dich tao thanh dugc khudy trong thoi
gian 1 gi® & nhiét do trong phong va dugce cd dudi ap sult giam tao ra 0,910g (thd) hop
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chét 4-(3-clo-4-[[(3S)-3-metylpiperazin-1-ylJmetyl]phenyl)morpholin dudi dang dau
mau vang nhat. LCMS (ESI, m/z): 310 [M+H]".

Buwée 3: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl (2S)-4-[[2-clo-4-
(morpholin-4-yl)phenyl]metyl]-2-metylpiperazin-1-carboxylat (9al)

HO>_ Cl |

(0] - CF; W

N cl (?\NH s /©/\ @N O._CF
h , > N 3

& nhiét do trong phong, qua dém

Binh d4ay tron 100mL dugc nap hop chét diclometan (20mL), triphosgen (86,0mg,
0,290mmol, 0,300 duong lugng). Hop chat 1,1,1,3,3,3-hexaflopropan-2-ol (163mg,
0,970mmol, 1,00 dwong lwgng) va N,N-diisopropyletylamin (238mg, 1,84mmol, 1,90
duong lugng) dugc bd sung vao. Hon hgp duge khudy trong thoi gian 2 gior & nhiét do
trong phong. Hop chét 4-(3-clo-4-[[(3S)-3-metylpiperazin-1-
yl]metyl]phenyl)morpholin (300mg, 0,970mmol, 1,00 dwong lugng) duoc bd sung vao.
Dung dich tao thanh dugc khudy qua dém & nhiét d¢ trong phong, dugc pha loang véi
H,0 (20mL), dugc chiét bing diclometan (3 x 15mL) va céc 16p hitu co dugc két hop,
duoc 1am kho trén NaaSOs, duge loc va ¢d dudi 4p suit gidm. San phim thd (180mg)
duoc tinh ché bing HPLC didu ché st dung diéu kién gradien sau déy: 20% CH3CN/80%
Pha A ting dén 80% CH;CN trong thoi gian 10 phut, tiép d6 dén 100% CH;CN trong
thoi gian 0,1 phut, gitt & 100% CH;CN trong thdi gian 1,9 phut, tiép d6 gidm dén 20%
CH3CN trong thoi gian 0,1 phut, va giit  20% trong thoi gian 1,9 phut, trén may sdc ky
Waters 2767-5. Cot: Xbridge Prep Cis, 19*150mm 5um; Pha dong: Pha A: NH4HCO;
trong nude (0,05%); Pha B: CH3;CN; B do, UV220 & 254nm. Quy trinh tinh chétaora
77,5mg (hiéu sudt 15%) hop chét 1,1,1,3,3,3-hexaflopropan-2-yl (28)-4-[[2-clo-4-
(morpholin-4-yl)phenylmetyl]-2-metylpiperazin-1 -carboxylat dudi dang diu mau vang
nhat. 'H NMR 400MHz (CDC13) § 7,28-7,30 (m, 1H), 6,88 (d, J = 2,4 Hz, 1H), 6,77-
6,80 (m, 1H), 5,73-5,79 (m, 1H), 4,26 (br, 1H), 3,84 (t, /=4,8 Hz, 5H), 3,48-3,56 (m,
2H), 3,25 (br, 1H), 3,15 (t, /= 5,2 Hz, 4H), 2,80-2,82 (m, 1H), 2,66 (d, J/~10,8 Hz, 1H),
2,28-2,31 (m, 1H), 2,10-2,16 (m, 1H), 1,30 (d, /= 6,8 Hz, 3H). LCMS (ESI, m/z): 504
[M+H]".
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Vi du 78: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl (2R)-4-[[2-clo-4-(morpholin-4-
yDphenyljmetyl]-2-metylpiperazin-1-carboxylat (9am)

| cl

. N/Y
/©/\K/N O._CF;

S TG

Hop chit néu & @& muyc nay duoc tong hop truc tiép tir hop chét 2-clo-4-
(morpholin-4-yl)benzaldehyt va tert-bufyl (2R)-2-metylpiperazin-1-carboxylat c6 ban
trén thi trudng theo quy trinh dai dién trong vi du 50: TH NMR 400MHz (CDCl13) 6 7,28
(t, J= 7,6 Hz, 1H), 6,88 (d, J = 1,2 Hz, 1H), 6,77-6,80 (m, 1H), 5,74-5,80 (m, 1H),
4,26( br, 1H), 3,85 (t, J=4,8 Hz, 5H), 3,48-3,55 (m, 2H), 3,25 (br, 1H), 3,15 (t, J= 4,8
Hz, 4H), 2,80-2,82 (m, 1H), 2,66 (d, J= 7,8 Hz, 1H), 2,28-2,31 (m, 1H), 2,10-2,16 (m,
1H), 1,30 (d, J= 6,8 Hz, 3H). LCMS (ESL, m/z): 504 [M+H]". R

Vidu 79: Hop chit (S)-1,1,1,3,3,3-hexaflopropan-2-yl 2-metyl-4-(4-morpholino-
2-(triflometoxy)benzyl)piperazin-1-carboxylat (9an)

Ty AL

0~ CF,
N

OCF3,

Bude 1: Piéu ché hop chét (S)-tert-butyl 2-metyl-4-(4-morpholino-2-
(triflometoxy)benzyl)piperazin-1-carboxylat

~
<

HN  N-Boc oy :
/SN / K/N - A~.,,-Boc
_O N \ / CHO > K\N
N/ NaBH(OAc)s, 1,2-dicloetan - N

OCF3 & nhiét 4o trong phong, 15 gid [
nhigt o P . ‘ OCFs

" Hop chit néu & d& muyc nay dugc téng hgp theo quy trinh dai dién trong vi dy 48,
Buréce 1 st dung hop chét 4-morpholino-2-(triflometoxy)benzaldehyt: LCMS (ESI, m/z):
459 [M+H]".

Buéc 2: Pidu ché hop chét (S)-4-(4-((3-metylpiperazin-1-yl)metyl)-3-
(triflometoxy)phenyl)morpholin

-164-



29569

0 - o E
ON yZ (:\N,Boc CF3COO0H, CH,Cl, ON _ (:\NH

p
>

\@\/ N \) & nhigt df trong phong, 3 gio Q\/ N \)

OCF;, OCF,4

Hop chét néu & d& myc nay duoc tong hop theo quy trinh dai dién trong vi du 48,
bude 2 st dung hop chit 4-morpholino-2-(iriflometoxy)benzaldehyt: LCMS (ESI, my/z):
359 [M+H]". | |
Buéc 3: Didu ché hop chit (S)-1,1,1,3,3,3-hexaflopropan-2-yl 2-metyl-4-(4-
morpholino-2-(triflometoxy)benzyl)piperazin-1-carboxylat (9an)

CF3

K/N : Ho'_<CF 0 : QO O
3 R
L | L A
N triphosgen, "ProNEt, CHyCla AN
OCF3 4-dimetylaminopyridin
& nhiét do trong phong, 15 gid OCF3

Hop chét néu & d& muc nay dugc tong hop theo quy trinh dai dién trong vi du 48,
buéc 3 st dung hop chét 4-morpholino-2-(triflometoxy)benzaldehyt: TH NMR 300MHz
(CDCls) 8 7,36 (d, J = 8,4 Hz, 1H), 6,73-6,83 (m, 2H), 5,70-5,82 (m, 1H), 4,26 (s, 1H),
3,86 (t, J = 4,8 Hz, 5H), 3,37-3,60 (m, 2H), 3,15-3,28 (m, SH), 2,78 (d, ] = 9,9 Hz, 1H),
2,64 (d, J = 11,1 Hz, 1H), 2,22-2,28 (m, 1H), 2,05-2,13 (m, iH), 1,51 (d, J = 6,9 Hz,
3H). LCMS (E81 m/z): 260 [M -CoH11F6N202]". |
Vi du 80: (R)-1,1,1,3,3,3-hexaflopropan-2-yl 2- mety'-4 -(4- morpholmo-l-
(triflometoxy)benzyl)piperazin-1-carboxylat (9a0)

0™ O CF,
o Ao,

OCF,4

Budée 1: Didu ché hop chit (R)-tert-butyl 2-metyl-4-(4-morpholino-2-
(triflometoxy)benzyl)piperazin-1-carboxylat
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HN N—Boc @\I B
O N CHO — g N =0C

NaBH(OACc)3, 1,2-dicloetan A N \/I
OCF3 & nhiét do trong phong, 15 gid OCF
3

Hop chit néu & d& muc nay dugc téng hop tir hop chit 4-morpholino-2-
(triflometoxy)benzaldehyt theo quy trinh dai dién trong vi du 50, Budc 1 (301mg, 90%):
LCMS (ESL, m/z): 459 [M+H]".
Buéc 2: Pidu ché hop clift (R)-4-(4-((3-metylpiperazin-1-yl)metyl)-3-
(triffometoxy)phenyl)morpholin

o> o/\
LN (LN,BOC CF4COOM, CH,Cly (N /LNH
N\) & nhist d trong phong, 3 gidy - I N\/'
OCF3 OCF3

Hop chét néu & dé muc nay dugc tbng hop tir hop chét (R)Jert—butyl 2-metyl-4-
(4-morpholino-2-(triflometoxy)benzyl)piperazin-1-carboxylat theo quy trinh dai dién
trong Vl du 50, budc 2: LCMS (ESI, m/z): 359 [M+H]+

Bude 3: Piéu ché hop chit (R)-1,1,1,3,3,3- hexaflopropan-Z- vl 2-metyi-4-(4-
morpholine-2-(triflometoxy)benzyl)piperazin-1-carboxylat (9ao)

‘ : " 'HO _— ‘ '
Do A e U 2
’E\) triphosgen, ProNEt, CH,Cl, N\)
- 4-dimetylaminopyridin
OCF, & nhiét d9 trong phong, 15 gid OCF3

Hop _chét néu & dé muyc nay duoc tong hop tur (R)-4-(47((3-métylpiperazin—1-
yl)metyl)-3-(triflometoxy)phenyl)morpholin theo quy trinh dai dién trong vi du 50, buéde
3 (120mg, 58%): '"H NMR 300MHz (CDC13) 6 7,36 (d, J = 8,4 Hz, 1H), 6.73-6.83 (m,
2H), 5.70-5,83 (m, 1H), 4.26 (s, 1H), 3,86 (t, J = 4,8 Hz, 5H), 3,42-3,52 (m, 2H), 3,15-
3,29 (m, 5H), 2,79 (d, J = 10,2 Hz, 1H), 2.64(d, J=11,1 Hz, 1H), 2,23-2,28 (m, 1H),
2,09 (t, 7 = 10,2 Hz, 1H), 1,30 (d, J = 6,6 Hz, 3H). LCMS (ES], m/z): 260 [M-
CoH11FsN202]™
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Vidu 81: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-(pyrelidin-1-yl)-2-
(trificmetoxy)benzyl)piperazin-1-carboxylat (Sap)

C\ O CF,4
N : (\’NJJ\O)'\CF;; '
N
. OCF,4
Buéc 1: Didu ché hop chit tert-butyl 4-(4-bromo-2-
(triflometoxy)benzyl)piperazin-1-carboxylat

_0
OCFj HN  N-Boc Br (\NIBOC
—/ - N \)
NaBH(OAc)3, 1,2-dicloetan
Br & nhiét do trong phong, 15 gidy OCF3

HO’p cbat néu & d& muc nay duorc tong hop tu hop chit 4-bromo-2-
(tr1ﬂ6niétoxy)benzaldehyt theo quy trinh dal dlen trong vi du 67, Budc 2 (2,3g, 97%):
LCMS (ESI, m/z): 438 [M+H]".

Buéc 2: Pidu ché hop chit tert-butyl 4-(4-(pyrolidin-1-y1)-2-
(triflometoxy)benzyl)piperazin-1-carboxylat

Pd,(dba)s, BINAP, t-BuONa, toluen

OCF3 70°C, 15 gidy OCF,4

Binh day tron 100mL dugc lam sach va duy tri khi tro nito dugc nap hop chét tert-
butyl 4-[[4-bromo-2-(triflometoxy)phenyl]metyl]piperazin-1-carboxylat  (1,00g,
2,28mmol, 1,00 duwong lugng), pyrohdm (194mg, 2,73mmol, 1,20 du:ong lugng), t-
‘BJO\Ia (307mg, 3,19mmol, 1,40 duong lu:ong) sz(dba)3 (104mg, 0,110mmol, 90,05
duong luong), BINAP (213mg, 0,340mmol, 0,150 duong luong) toluen (20mL) Dung
dich tao thanh duogc khudy trong thoi gian 15 gio ¢ nhiét d§ 70°C trong bdn ddu. Tién
trinh phan tmg duoc kiém tra bing LCMS. Dung dich tao thanh dwgc pha lodng véi
nuée (15mL). Dung dich tao thanh duge chiét bing diclometan (3 x 15mL) va céc 16p
hitu co dugc két hop, duge 1am kho trén natri sulfat khan, dugc loc va cd dudi 4p sut

giam. Cén dugc sic ky trén cot silicagel vdi etyl axetat/ete dau mo (1/4) tao ra 940mg
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(hig¢u suét 96%) hop chét tert-butyl 4-[[4-(pyrolidin-1-yl)-2-

(triflometoxy)phenyl]metyl]piperazin-1-carboxylat dau dang d4u mau vang nhat.

Budc 3: Pidu ché hop chit 1-(4-(pyrolidin-1-yl)-2-(triflometexy)benzyl)piperazin

N \) & nhiét do trong phong, 3 gio - : \Q\/ N \)

OCF; , . OCF,

G (\NfBOC CF,COOH; CH,Cl, G‘l - NH

" Hop chit néu & d& muc nay dugc tdng hop tir hop chét tert-butyl 4-(4-(pyrolidin-
1-yl)-2-(triflometoxy)benzyl)piperazin-1-carboxylat theo quy trinh dai dién trong Vi du
42, bude 3. | | |

Buwéc4: Didu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-(pyrolidin-1-yl)-2-
(triﬂometoxy)benzyl)piperazin-1-carboxylat (9ap)

. CF3 _
, - O CF
Ch oL O 1
) L (NH. T o (ONTT07CR,
‘ N\) triphosgen, iPr.NEt, CH,Cl N\)
4-dimetylaminopyridin
OCF3 & nhiét do trong phong, 15 gid OCF;

Hop chit néu & dé muc nay dugc tdng hop tir hop chét 1-(4-(pyrolidin-1-yl)-2-
(triflometoxy)benzyl)piperazin nhu dwgc md ta trong Vi du 42, budc 4 (87mg, 36%).
IH NMR 300MHz (CDC13) & 7,23 (d, J = 8,4 Hz, 1H), 6,43-6,47 (m, 1H), 6,38 (s, 1H),
5,68-5,80 (m, 1H), 3,52 (d, J= 9,0 Hz, 6H), 3,27 (t, J= 6,6 Hz, 4H), 2,46 (s, 4H), 1,98-
2,06 (m, 4H). LCMS (ESI, m/z): 244 [M-CsHoFsN202]".

Vi du 82: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(pyrolidin-1-y1)-4-.
(triflometyl)benzyl)piperazin-1-carboxylat.(9aq)

F1sC

Slot

Buée 1: Didu ché hop chét 2-(pyrolidin-1-yl)-4-(triflometyl)benzaldehyt

CF,
_<

CF3
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K,COs DMSO @
- 85°C, qua dém

Hop chit néu & d& muc nay dugc tbng hop tr hop chit 2-flo-4-

FsC

F3C N CNH _ : Yo
. (0]

. F ‘

(triflometyl)benzaldehyt va pyrolidin nhu dugc md ta trong Vi du 67, Budce 1 (1,6g,
63%): LCMS (ESI, m/z): 244 [M+H]".
Buwée 2: Didu ché hop chit tert-butyl 4-(2-(pyrolidin-1-yl)-4-
(triflometyl)benzyl)piperazin-1-carboxylat .
Boc
N
/N
cm‘Q_\\ HN  N-Boc (N——)
(o] -/ < '2 /
EIF3C

N— NaBH(OAc)s, CICH,CH,

Q/ & nhiét do trong phong, qua dém b

Hop chét néu & d& muc nay duoc tdng hop tir hop chat 2-(pyrolidin-1-yl)-4-
(triflometyl)benzaldehyt nhu duge mo ta trong Vi du 67, Budc 2 (2,10g, 77%): LCMS
(ESI, m/z): 414 [M+H]".

Buéc 3: Didu ché hop chit 1-(2-(pyrolidin-1-yl)-4-(triflometyl)benzyl)piperazin
- Boc '
N NH
FsC‘Q—/ CF3COOH, CH,Cly Fch_/
b & nhiét d trong phong, qua dém b

Hop chit néu & d& muc nay dugc tong hop tir hop chét rert-butyl 4-(2-(pyrolidin-

1-y1)-4-(triflometyl)benzyl)piperazin-1 -carboxylat nhur dugc md ta trong Vi du 42, budce
3: LCMS (ESI, m/z): 314 [M+H]".

Buée 4: Didu ché hep chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(pyrolidin-1-yl)-4-
(triﬂometyl)‘benZyl)piperazin-l-carboxylat (9aq)
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R

N
HO” >CF,
F3C‘Q_/ - X
. i 4
iriphosgen, PrNEt, CHoCly  —N N N4 CF
b & nhiét d6 trong phong, 4 gid Q O_<

CF3

‘Hop chit néu & d& muc nay duoc tdng hop tir hop chét 1-(2-(pyrolidin-1-yl)-4-
(trlﬂometyl)benzyl)p1perazm nhu dugc mo ta trong Vi du 42, budc 4 (205mg, 79%): 'H
NMR 300MHz (CDC13) 07, 52 (d J=238,1 Hz 1H), 7,08-7,11 (m, 2H), 5,74-5,84 (m
1H), 3,58 (br 6H), 3,22- 3 26 (m, 4H), 2 ,46-2,49 (m, 4H), 1,90-1,98 (m, 4H). LCMS
(ESI, m/z): 508 [M+H]*.

Vi du 83 Hop chfnt 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-clo-2-(pyrolidin-1-
yl)benzyl)piperazin-i-carboxylat (%ar)

ot

CF3

Budc 1: Didu ché hop chit 3-clo-2-(pyrolidin-1-yl)benzaldehyt

, : 7\ \
(I O %
o) cl N )
ol . K,CO3, DMSO | . Q

85°C, qua dém

Y

Hop chét néu & d& myc nay duoc téng hop tir hop chét 3-clo-2-flobenzaldehyt va
pyrolidin nhu dugc md ta trong Vi du 67, Bude 1 (800mg, 30%). 'TH NMR 300MHz
(CDCLs) 810,36 (s, 1H), 7,71-7,73 (m, 1H), 7,59-7,61 (m, 1H), 7,18-7,26 (m, 1H), 3,33-
3,42 (m, 4H), 2,01-2,10 (m, 4H). LCMS (ESI, m/z): 210 [M+H]}".

Buéc 2: Didu ché hop chit fert-butyl 4-(3-clo-2-(pyrolidin-1-yl)benzyl)piperazin-
1-carboxylat
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Boc
N
7\ /—\ (__)
/N HN N-Boc N
? o senens S
cl @ NaBH(OAC)3, CICH,CH,Cl
& nhiét d9 trong phong, qua dém Cl N\\

“Hop chit néu & d& muc nay duoc tbng hop tir hop chét 3-clo-2-(pyrolidin-1-
yl)benzaldehyt nhu dugc mo ta trong Vi du 67, Buéc 2 (1,14g, 79%). LCMS (ESL, m/z):
380 [M+H]*.

Buéc 3: Bidu ché hop chit 1-(3-clo-2-(pyrolidin-1-yl)benzyl)piperazin
Boc
, NH
N
. »
N CF,COOH, CH,Cl, 7 N\

& nhiét d trong phong, qua dém cl N
o QO

Hop chit néu & d& muc nay dugc tdng hop tir hop chét ferr-butyl 4-(3-clo-2-
(pyrolidin-1-yl)benzyl)piperazin-1-carboxylat nhur duge mo ta trong Vi du 42, Budce 3:
LCMS (ESI, m/z): 280 [M+H]".

Buwéc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-clo-2-(pyrolidin-1-
yl)benzyl)piperazin-1-carboxylat (9ar)

(___N)H | CF3

N
O e Qﬁ
triphosgen, PFZNEt CH2C|2 N_<

cl b & nhiét do trong phong, 4 gio

Hop chit néu & dé muc nay dugc tbng hop tir hop chit 1-(3-clo-2-(pyrolidin-1-
yl)benzyl)piperazin nhu dugc mo ta trong Vi du 42, bude 4: H NMR 3OOMHZ (CDC13)
8725736(m 2H) 7,05-7,10 (m, 1H), 5,71- 5,84 (m, 1H), 354360(m 6H) 3,19-
3,24 (m, 4H), 2,46 2,47 (m, 4H), 1,93- 2,05 (m, 4H). LCMS ( I m/z): 474 [M+H]".

Vi du 84: Ho’p chat 1,1,1,3,3,3- hexqﬂopropan-Z-yl 4 (3 ﬂo-’ (pyrolldm -1-
yl)bemyl)plperazm 1 carboxylat (9as)
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Hop chét néu & d& muc nay duoc didu ché tir hop chét 2,3- diﬂobenzaldehvt va
pyrolldm nhu dugc mé ta trong Vi du 75, budce 1 dén'4:'H NMR 300MHZ (CDC1s) 8
7,18- 720 (m 1H), 7,02-7,09 (m, 1H), 6,90-6,97 (m 1H), 5,72-5,84 (m, 1H), 3,63 (br,
2H), 3,54-3,55 (m, 4H), 3,12-3,63 (m, 4H) 2,45-2,50 (m 4H) 1,88-1,97 (m 4H).

LCMS (ESL m/z): 458 [M+H]*.

Vi du 85: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-((3-isopropyl-[1,1'-biphenyl]-
4-yl)metyl)piperazin-1-carboxylat (9at)

Hop chét néu & dé muc ndy dugc diéu ché tir hop chit 2 3-diﬂobenzaldehyt va
pyrohdm nhu dwgc md ta trong Vi du 118: '"H NMR 300MHz (CDC13) 8 7,64 (m, 2H),
7,60-7,63 (m 1H) 7,49-7,50 (m, 2H), 7,47-7,48 (m, 2H), 7,32-7,35 (m, 1H), 5,75-5,83
(m, 1H), 3,58-3,61 (m, 6H), 3,38-3,47 (m, 1H), 2,52-2,53 (m, 4H) , 1,32 (d, /= 6,9 Hz,
6H). LCMS (ESL, m/2): 489 [M+H]". -

Vi du 86: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4_-(2_-is0propyl_-4-(pyrolidin-1-
yl)benzyl)pi_perazin-l-carboxylat (9au) | |

C\ O CF;
N QNJ\O)\CF?,

Buée 1: Diéu ché hop chét tert-butyl 4-(2-isopropyl-4-(pyrolidin-1-
yl)benzyl)piperazin-l-carboxylat
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e
Br (\N—Boc N~ '/\N—Boc

N - BuONa, BINAP, Pd,(dba); g N
toluen
80°C, qua dém

Binh d4y tron 50mL duwoc nap hop chét tert-butyl 4-[[4-bromo-2-(propan-2-
yl)phenyi]metyl]piperazin-1-carboxylat (50,0mg, 0,130mmol, 1,00 duong lugng),
pyrolidin (11,0mg, 0,150mmol, 1,20 duorig luong), t-BuONa (17,5mg, 0,180mmol,
1,45 duong lugng), Pda(dba); (6,00mg, 0,010mmol, 0,050 duong lugng), BINAP
(12,0mg, 0,020mmol, 0,15 duong lugng), toluen (2mL). Dung dich tao thanh dugc
khudy qua dém & nhiét do 80°C véi khi tro nito va tiép d6 dugc pha lodng voi nude
(5mL). Dung dich tao thanh dugc chiét bang diclometan (3 x SmL) va céc 16p hitu co
duoc két hop, dugc lam kho trén natri sulfat khan, duge loc va ¢ dudi ap sut giam.
Can duoc sic ky trén cot silicagel vdi etyl axetat/ete diu mé (20/80) tao ra 31,0mg (hiéu
suét 61%) hop chit tert-butyl 4-[[2-(propan-2-yl)-4-(pyrolidin-1-
yl)phenyl]metyl]piperazin—l-cafboXylét dudi dang diu mau vang nhat. LCMS (ESI,
m/z): 338 [M+H]".

Budre 2: Diéﬁ ché hop chét 1-(2-isoprop)'l-4-(pyrélidin¥1-yl)benzyl)piperazin

C\N ‘/\N,Boc C\N /\NH

NMM, TMS|, DCM |

N 0°C, 1go N

Binh day tron 100mL dwgc nap hop chat tert-butyl 4-[[2-(propan-2-yl)-4-
(pyrolidin—1-yl)phenyl]metyl]piperazih—i-carboxylat (200mg, 0,52mmol, 1,00 duong
lugng), diclometan (10mL) v6i khi tro nito. Hop chét'4-metylmorpholin (265mg,
2,62mmol, 5,00 duong lugng) va iodotrimetylsilan (412mg, 2, 08mmol, 4,00 duong
lugng) dugce bd sung & nhiét do 0°C. Dung dich tao thanh dugc k.luay trong thoi gian 1
gio & nhlet d6 0°C. Hdn hop tao thanh dugc ¢d dudi ap sut g1a1n tao ra 150mg (tho)
hop chit 1- [[2 -(propan-2-yl)-4-(pyrolidin-1 -yl)phenyl]metyl]p1peraz1n duéi dang dau
'mau vang nhat. LCMS (ESI, m/z): 238 [M+H]". o S

Buéc 3: Didu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-isopropy!-4-
(pyrolidin-1-yl)benzyl)piperazin-l-carboxylat (9au)
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HO

C\N " NH F3C>_CF3 C\N ,lcl)\ )C\F i

N \) triphosgen, /Pr,NEt, CH,Cl, N \)
& nhiét d6 trong phong, qua dém

Hop chét néu & & muc ndy dugc téng hop tir hop chét 1-(3-clo-2-(pyrolidin-1-
yl)benzyl)piperazin nhu duge mo ta trong Vi du 42, Budce 4: TH NMR 300MHz (CDC13)
§ 7,00-7,02 (m, 1H),6,50 (s, 1H), 6,33-6,36 (m, 1H), 5,70-5,79 (m, 1H), 3,44-3,49 (m,
6H), 3,29 (t, J= 6,3 Hz, 5H), 2,42 (br, 4H), 1,97-2,01 (m, 4H),1,23 (d, /= 6,9 Hz, 6H).
LCMS (ESI, m/z); 482 [M+H]".

Vidu 87: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-(8-oxa-2-
azaspiro[4,5]decan-2-yl)benzyl)piperazin-1-carboxylat (9av)

Cl

R
O TN
0 CFy

Hop chét néu & d muyc nay duge diu ché tir hop chét 4-clo-2-flobenzaldehyt va
8-oxa-2-azaspiro[4,5]decan nhu duge mé té trong Vi du 75, Budc 1 dén 4: H NMR
300MHz (CDCl13) 8 7,24 (t, J= 17,05 Hz, 1H), 6,80-6,83 (m, 2H), 5,69-5,82 (m, 1H),
3,62-3,77 (m, 4H), 3,49-3,53 (m, 6H), 3,30 (t, /= 7,05 Hz, 2H), 3,17 (s, 2H), 2,44 (br,
4H), 1,83 (t, J = 7,05 Hz, 2H), 1,59-1,70 (m, 4H). LCMS (ESL, m/z): 544 [M+H]".

Vi du 88: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(4-axetylpiperazin-1-yl)-4-
cldbenzyl)pipérazin-1-carb0xylat (9aw)

Cl

>_>-<—\ //\ 9
SRS
~< 3

o)

| Hop chét néu & d& muc nay dugc didu ché tir hop chét 4-clo-2-flobenzaldehyt va
1-(piperazin-1-yl)etanon nhu dugc mé ta trong Vi du 75, Bude 1 dén 4: '"H NMR
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300MHz (CDC13) § 7,36 (d, ] = 8,4 Hz, 1H), 7,03-7,16 (m, 2H), 5,71-5,79 (m, 1H), 3,74
(br, 2H), 3,55-3,61 (m, 8H), 2,90-2,98 (m, 4H), 2,49 (br, 4H), 2,14 (s, 3H). LCMS (ESI,
m/z): 531 [M+H]".

Vi du 89: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-{4-clo-2-(1-0x0-2,8-
diazaspiro[4,5]decan-8-yl)benzyl)piperazin-1-carboxylat (9ax)

cl
Q 9
N N N4 CF
o) — o<
CFs
HN

Hop chit néu & d& muc nay dugc didu ché tir hop chit 4-clo-2-flobenzaldehyt va
1-(piperazin-1-yl)etanon nhu dugc md ta trong Vi du 75, Bude 1"dén 4: '"H NMR
300MHz (CDCl) & 7,35-7,37 (m, 1H), 7,03-7,07 (m, 2H), 6,29 (s, 1H), 5,69-5,82 (m,
1H), 3,55 (br, 6H), 3,36-3,41 (m, 2H), 3,17-3,21 (m, 2H), 2,68-2,76 (m, 2H), 2,49 (br,
4H), 2,01-2,16 (m, 4H), 1,53-1,57 (m, 2H). LCMS (ESL, m/z): 557 [M+H]".

Vidu 96: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(azetidin-1-y1)-4-
clobenzyl)piperazin-1-carboxylat (9ay)

0
DN N N4 oF
siulia
CFy
cl

Buore 1: Diél} ché hop -chi‘it tert-butyl 4-(2-bromo-4-ciobenzyl)piperazin-1-

carboxylat |

| HN N-B |
O e SO
ol Br  NaBH(OAc), CICH,CH,Cl g ar " MNogoc

" & nhiét do trong phong, 3 gidr -

Hop chét néu & d& muc nay dugc tdng hop tir hop chét 2-tromo-4-clobenzaldehyt
theo quy trinh dai dién trong vi du 67, Budc 2 (40,0g, 75%). TH NMR 300MHz (CDCl3)
8 7,56-7,57 (m, 1H), 7,43-7,46 (m, 1H), 7,29-7,30 (m, 1H), 3,61 (br, 2H), 3,46 (br, 4H),
2,49 (br, 4H), 1,46 (s, 9H). LCMS (ESL, m/z): 390 [M+H]".
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Bwée 2: Didu ché hop chit ert-buty! 4-(2-(azetidin-1-y1)-4-clobenzyl)piperazin-1-

carboxylat

o NH
IS AN

LN . -
Cl Br “Boc  Binap, t-BUONa, Pd,(dba)s N S

toluen, 65°C, qua dém N\) =
: Boc” :

Hop chit néu & d& muc nay duge didu ché tir hop chit fert-butyl 4-(2-bromo-4-
clobenzyl)piperazin-1-carboxylatnhu dugc mo ta trong Vi du 81, Buée 2 (670mg, 89%):
LCMS (ESL, m/z): 266 [M+H]". '

Buéc 3: Didu ché hep chit 1-(2-(azetidin-1-yl)-4-clobenzyl)piperazin
| W
(\N . N.
| & nhiét @ trong phonfr 3 givy
e N \) \/I

Cl

CF3COOH, CHZCIZ

Hop chét néu & d& muc nay duoc didu ché tir hop chét ferz-butyl 4-(2-(azetidin-1-
yl)-4-clobenzyl)piperazin-1-carboxylat nhu duge md ta trong Vi dy 81, bude 2: LCMS
(ESL, m/z): 266 [M+H]".

Bué6c 4: Pidu ché hep chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(azetidin-1-yl)-4-

clobenzyl)piperazin-1-carboxylat (9ay)
CF3

CF3

: N i _ .
triphosgen, ‘PryNEt, CH,Cly
HN ' & nhiét d§ trong phong, 4 git

Hop chét néu & dé muc ndy dugc diéu ché tir hop chat 1-(2-(azetidin-1-y1)-4-

- clobenzyl)piperazin nhu dugc md ta trong Vi du 81, Budc 2 (54mg, 12%): TH NMR
300MHz (CDCl3) § 7,08 (d, J= 8,1 Hz, 1H), 6,68-6,72 (m, 1H),6,41 (s, 1H), 5,71-5,81
(m, 1¥), 3,95-4,00 (m, 4H), 3,55 (br, 4H), 3,38 (br, 2H), 2,42-2,45 (m, 4H), .,2,24-.2,33
(m, 211). LCMS (ES, m/z): 460 [M-HJ". | |
V1 du 91: Htrp ché"lt 1,_1,1,3,3,3-hexaﬂoprppgn-2-yl 47(3-110_—4-(1H-pyraz_ol-1— l

ryl)benzyl)piperazin-1-cal_'boxylat (9az) | -
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R <Vsas

Hop chét néu & d& muc nay dugc tdng hop truc tiép tir 3-flo-4-(1H-pyrazol-1-

3

yl)benzaldehyt va tert-butyl piperazin-1-carboxylat c6 ban trén thi trudng theo quy trinh
dai dién trong vi du 40: 'H NMR 400 MHz (CDCl) & 7,93 (s, 1H), 7,83 — 7,74 (m, 1H),
7,67 (s, 1H), 7,18— 7,09 (m, 2H), 6,45 —-6,37 (m, 1H), 5,75 — 5,60 (m, 1H), 3,58 - 3,34
(m, 6H), 2,53 — 2,17 (m, 4H). LCMS (ESI, m/z): 455,1 [M+H]".

Vi du 92: Hop chit (®)-1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(3-
axetamidopyrolidin-1-yl)-4-clobenzyl)piperazin-1-carboxylat (9ba)

L
cl
N~ Y07 CF
O
_"’NHAc

Buéc 1: Didu ché hop chit (R)-tert-butyl (1-(5-clo-2-formylphenyl)pyrolidin-3-

cho3 DMSO cl
_0

N

U

NHB°° NHBoc

yl)earbamat

Hop chét néu & d& muc nay duoc didu ché tir hop chét 4-clo-2-flo-benzaldehyt va
(R)-tert-butyl pyrolidin-3-ylcarbamat nhu dugc mo ta trong Vi du 70, Budc 1 (30,0mg,
81%). 'H NMR 400 MHz (CDCls) § 9,98 (s, 1H), 7,63 (d, J = 8,3 Hz, 1H), 6,89 — 6,79
(m, 2H), 4,77 (s, 1H), 3,57 (dd, J= 10,7, 6,0 Hz, 2H), 3,34 (s, 1H), 3,25 - 3,18 (m, 1H),
2,28 (td, J=12,9, 7,0 Hz, 1H), 2,00 (td, J= 12,5, 6,4 Hz, 2H), 1,46 (s, 9H). LCMS (ESI,
m/z): 325 [M+H]",

Buwéc 2: Didu ché hop chit (R)-tert-butyl 4-(2-(3-((tert-
butoxycacbonyl)amino)pyrolidin-1-yl)-4-clobenzyl)piperazin-l-carboxylat
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cl cl
NB
o  NaHB(OA)s, CHyCly @ oc
= riy phén tir _

(_t\j | vHNK\\)NBoc @

“"NHBoc “NHBoc

Hop chét néu & dé myc nay dugc diéu ché tir hop chét 4-clobenzaldehyt nhu dugc
mo ta trohg Vi du 40, Buée 1(2,1g, 38%): '"H NMR 400 MHz (CDCl;) 6 7,22 (d, J =
8,1 Hz, 1H), 6,90 — 6,79 (m, 2H), 5,05 (d, J= 7,9 Hz, 1H), 4,30 (s, 1H), 3,55 — 3,33 (m,
8H), 3,29 - 3,21 (m, 1H), 3,13 (td, J = 8,8, 5,3 Hz, l'H), 2,36 (s, 4H), 2,32 — 2,17 (m,
1H), 1,94 -‘—.1,:82 (m, .lH), -1,'46 (d, J= 2,6 Hz, 9H). LCMS (ESL, m/z): 495 [M+H]".

Buée 3: Ditu ché hop chit (R)-1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(3-
aminopyrolidin-1-yl)-4-clobenzyl)piperazin-1-carboxylat

O CFs

Cl ‘/\ NBoc . 30% TFA trong CH:Cl, cl (\ N ’u\o)\CFs
N \) > N \)
N i O CF, N
§ / Cl /U\O)\CFa ( /
~ NHBoc DIEA, CH,Cl, NH,

Binh day tron duoc nap hop chét triphosgen (18mg, 0,06 1mmol), CH2Cl, (1ImL),
va 1,1,1,3,3,2-hexaflopropan-2-ol (30mg, 0,202mmol). DIPEA (104pL, 0,606mmol)
duogc bd sung bang cach nhé giot vao dung dich nay va clorofomat dugc dé'tao ra & nhiét
dd trong phong trong thoi gian 2 gio. Binh riéng r& dugc nap hop chét (R)-tert-butyl 4-
(2-(3-((tert-butoxycacbonyl)amino)pyrolidin-1 -yl)—4-clo_bcnzyl)piperazin- 1-carboxylat
(100mg, 0,202mmol) va CH2Cl (3mL) va dugc lam lanhdén nhiét dd 0°C. Axit
trifloaxetic (1mL) duoc bd sung vao bang cach nho giot trong thoi gian 1 phut. Hon hop
phan tng dugc khudy & nhiét d6 0°C trong thoi gian 15 phit. Hén hop phan tng duge
dé 1am Am dén nhiét d6 trong phong. Sau thoi gian 60 phut, hdn hop phan tng dugce cb
duéi &p suét giam. Metanol dugc bd sung vao va dung dich dugc cb tao ra diamin tho.
- Diamin thd dugc hoa tan trong CH2Cla (3mL) va dugce lam lanhdén nhiét 46 4°C. DIPEA
(150uL, 0,876rf1mol) dugc bd sung sau d6 1a dung dich clorofomat trong thoi gian 5
phut. Sau khi khudy trong thoi gian 2 gid ¢ nhiét do 0°C, hdn hop phan tng dugc lam
dirng bang cach bd sung NaCOs3 bado hoa va duoc chiét bang CH>Cl, (3 14n). Chét hiru
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co dugce 1am khd (Na2S04), loc, va ¢d. Céan dugc séc ky trén cot silicagel (100% CH,Cl
dén 10% NH;3 2M trong MeOH) va tao ra hgp chét (R)-1,1,1,3,3,3-hexaflopropan-2-yl
4-(2-(3-aminopyrolidin-1-y1)-4-clobenzyl)piperazin-1-carboxylat (28mg, 28%): H
NMR 400 MHz (CDCls) § 7,29 — 7,22 (m, 1H), 6,92 — 6,76 (m, 2H), 5,82 — 5,66 (m, J
= 6,4 Hz, 1H), 3,54 (tddd, J= 37,8, 22,2, 11,8, 6,2 Hz, 9H), 3,21 (ddd, J = 15,3, 10,0,
5,8 Hz, 1H), 3,11 — 3,04 (m, 1H), 2,49 — 2,34 (m, 4H), 2,22 (ddd, J= 19,5, 13,0, 6,6 Hz,
1H), 1,80 (dt, J= 12,7, 6,4 Hz, 1H). LCMS (ESL, m/z): 489 [M+H]".

Buéc 4: Piéu ché hgp chit (R)—l,1,1,3,3,3-hexaﬂopropan-2-yl 4-(2-(3-
axetamidopyrolidin-1-yl)-4-clobenzyl)piperazin-1-carbhoxylat (9ba) '

C'\Q\ (\NJ\OJ\C% CI \QV(\N
N
e | DIEA, CH2C12

NH, ' NHAc

Lo nhd 4mL dugc nap hop chit (R)-1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-(3-
aminopyrolidin-1-yl)-4-clobenzyl)piperézin— 1-carboxylat (28mg, 0,057mmol), thanh
khuy tir, CH2Cl (2mL), va DIPEA (30uL, 0,172mmol). Hén hop phan tmg dugc lam
lanhdén nhiét do 0°C va dung dich axetyl clorua (7mg, 0,086mmol, trong 1mL CH>Cl)
dugc bd sung vao bang cach nho giot. Sau khi khudy trong thoi gian 30 phiit & nhiét do
0°C, hdn hop phan tig duge lam dirng bing Na,COs bdo hoa va dutqc chiét bang CH,Cl,
(3 léh'); Chét hfni co dudc lam kh6é (Na2SOs), duogce loc, va cd. Can duoc sic ky trén cot
- silicagel (100% dén 10% MeOH trong CH>Cl,) va thu dugc hgp chét (R)-1,1,1,3,3,3-
hexaflopropan-2-yl 4-(2-(3-axetamidopyrolidin-1-yl)-4-clobenzyl)piperazin-1-
carboxylat (30mg, 35%). 'H NMR 400 MHz (CDCl3) § 7,31 (d, J = 8,2 Hz, 1H), 6,91
(dd, J= 8,1, 1,8 Hz, 1H), 6,86 (d, J= 1,9 Hz, 1H), 5,84 — 5,70 (m, 2H), 4,62 — 4,50 (m,
1H), 3,59 — 3,53 (m, 4H), 3,50 (s, 2H), 3,48 — 3,44 (m, 1H), 3,43 - 3,33 (m, 1H), 3,20 -
3,10 (m, 2H), 2,50 — 2,42 (m, 4H), 2,34 (td, J= 13,4, 7,6 Hz, 1H), 2,01 (s, 3H), 1,91 —
1,79 (m, 1H). LCMS (ESL, m/z): 531 [M+H]".

Vi di_l 93: Hop chit '(S)-l,1,1,3,3,3-hexaﬂopropan-2-yl 4-(2-(3-axetamidopyrolidin-
- 1-yl)-4-clobenzyl)piperazin-1-carboxylat (9bb) "
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Hop chét néu & d& myc nay duge didu ché tir hop chét 4-clo-2-flo-benzaldehyt va
(S)-tert-butyl pyrolidin-3-ylcarbamat nhu dugc md ta trong Vi du 92. TH NMR 400
MHz (CDCl3) & 7,22 (d, ;I= 8,2 Hz, 1H), 6,82 (dd, J= 8,1, 1,8 Hz, 1H), 6,78 (d, /= 1,9
Hz, 1H), 5,75 — 5,61 (m, 2H), 4,54 — 4,42'(m, 1H), 3,51 - 3,45 (m, 4H), 3,41 (s, 2H),
3,40 — 3,36 (m, 1H), 3,34 — 3,25 (m, 1H), 3,12 — 3,02 (m, 2H), 2,41 — 2,34 (m, 4H), 2,25
(td, J = 13,4, 7,6 Hz, 1H), 1,93 (s, 3H), 1,83 — 1,70 (m, 1H). LCMS (ESL, m/z): 531
[M+H]",

Vidu 94: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(morpholin-4-yD)-2-
-(propan-2-yl)phenylmetyl]piperazin-1-carboxylat (9bc)

0 O CF,

K/N /\/U\)\

Hop chat néu & d& muc nay dugce tong hop tryc t1ep tut hop chét tert-butyl 4-[[4-
bromo-2-(propan-2-yl)phenyl]metyl]piperazin-1- carboxylat va morpholin theo quy
trmh dai dién trong vi du 76: 'H NMR 300MHz (CDC13) 6 7,80 (d J= 8,4 Hz, 1H),6,86
(d, J=2,4 Hz, 1H), 6,66-6,68 (m, 1H), 5,70-5,79 (m, 1H), 3,87 (t, /= 48H7 4H) 3,61-
3,64(m, 6H), 3,36-3,39 (m, 1H), 3,16(t, J = 4,8 Hz, 4H),2,42 {br, 4H), 1 22 (d, J=69
Hz, 6H) LCMS (ESI m/z) 498 [M+H]+

Vl du 95 Ho’p chat 1, 1 1,3 3,3 hexaﬂopropan-Z-yl 4- (2 clo 4- (pyrolldm 1-
cacbonyl)benzyl)plperazm l-carboxylat (9bd)

0 <|J CF,
Cl
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Buée 1: Didu ché hop chit tert-butyl 4-(2-clo-4-
(metoxycachonyl)benzyl)piperazin-1-carboxylat

MeOOC
0

' MeOOC Boc
- . |/\N,
N o -, QVNJ
CHN_ S

NaBH(OAG)s, CICH,CH,Cl o

Hop chitnéu & d& muc nay dugc diéu ché tir hop chit metyl 3-clo-4-formylbenzoat
nhu.duqc md ta trong Vi du 67, Buéc 2 (3,5 g, 95%): '"H NMR 300MHz (CDC13) &
8,03(s, 1H), 7,90-7,92(m, 1H), 7,58-7,61(m, 1H), 3,92(s, 3H), 3,66(br, 2H), 3,46(br,
4H), 2,47(br, 4H), 1,46(s, 9H). LCMS (ESI, m/z): 369 [M+H]".

Buéc 2: Diéu ché axit 4-((4-(tert-butoxycacbonyl)piperazin-1-yl)metyl)-3-

clobenzoic

. MeOOC_: o~ Boc o HOOC .Boc
N . X N
\Q\/@ LiOH, MeOH, H,0 _ | P @

cl & nhiét do trong phong, qua dém

Binh day tron 100mL duoc nap hop chit tert-butyl 4-[[2-clo-4-
(metoxycacbonyl)phenyl]metyl]piperazin-1-carboxylat (3,54 g, 9,60mmol, 1,00 duong
lwgng), metanol (20mL), H20 (10mL), lithi hydroxit (0,690 g, 28,8mmol, 3,00 duong
luong). Dung dich tao thanh duoc khudy qua dém & nhiét do trong phong. Tri s6 pri cua
dung dich dwgc didu chinh dén 6 bing hydro clorua (1mol/L). Dung dich tao thanh dugc
chiét bang diclometan (3 x 20mL) va cac 16p hitu co dugc két hop, duoc rira bang nuée
mudi (1 X 20mL) dugc 1am kho trén natri sulfat khan, dugc loc va cd dudi ap suit giam
taora 2 90g (tho) axit 4-([4- [(tert-butoxy)cacbonyl]p1pe1azm- -yl]metyl) 3- clobenzmc
du’ou dann chét rin mau tring. '"H NMR 300MHz (CDC13) § 7,89-8,06(m, 3H), 3,88(s,
2H), 3,56(br, 4H), 2,68(br, 4H), 1,46(s,9H). LCMS (ESI, 7/z): 355 [M+H]", . -

Budc 3: Dide ché hop chit tert-butyl 4?(2-clo-4-(pyi'olidin-l-
cacbonyl)benzyl)piperazin-1-carboxylat
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.B
HOOC (\N oc “ Boc
D8 ANy oy
> N \)
Cl EDCI, HOBT, CH,Cl,
Cl

& nhiét do trong phong, 3 gidr

Binh d4y tron 100mL dugc nap axit 4-([4-[(tert-butoxy)cacbonyl]piperazin-1-
yl]metyl)-3-clobenzoic ~ (600mg, 1,69mmol, 1,00  duong luong), | N-(3-
dimetylaminopropyl)—N’-etylcarbodiimit hydroclorua (487mg, 2,54mmol, 1,50 duong
lugng), 1-hydroxybenzotrizol (342mg, 2,53mmol, 1,50 duong luong), diclometan
(15mL). Dung dich tao thanh dugc khudy trong thoi gian 30 phut ¢ nhiét do trong phong
va pyrolidin (240mg, 3,37mmol, 2,00 duong lugng) dugc bd sung vao. Dung dich tao
thanh duoc khudy trong thoi gian 3 gid & nhiét do trong phong va dugce pha loang voi
H»0 (10mL). Dung dich tao thanh dugc chiét bang diclometan (3 x 15mL) va cac 16p
hitu co dugc Két hop, dugc rira bz‘?mg nudc mudi (1 x 15mL), dugc lam kho trén natri
sulfat khan, dugc loc va c6 dudi ap sudt giam. Can duogc séc ky trén cot silicagel voi
etyl axetat/ete diu mé (80/20) tao ra 430mg (hiéu suit 62%) hop chat tert-butyl 4-([2-
clo-4-[(pyrolidin-1-yl)cacbonyl]phenyl]metyl)piperazin-1-carboxylat dudi dang chit
rin mau tring. LCMS (ESI, m/z): 408 [M+H]",

Buéc 4: Didu ché hop chit (3-clo-4-(piperazin-1-ylmetyl)phenyl)(pyrolidin-1-

yD)methanon
' B (]
.Boc
0 QN CF3COOH, CH,Cl; 0 " NH
N >
& nhiét d6 trong phong, qua dém N \)
Cl Cl

Hop chét néu & d& muc nay dugc diéu ché tir hop chét ters-butyl 4-(2-clo-4-
(pyrolidin-1-cacbonyl)benzyl)piperazin-1-carboxylat nhu dugc md ta trong Vi du 42,
Budc 3. LCMS (ESI, m/z): 308 [M+H]".

Buéc 5: Pidu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-clo-4-(pyrolidin-1-
cacbonyl)benzyl)piperazin-1-carboxylat (9bd)
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G ~ HO__CFs o j’\ CFa
o) NH \CI/F3 R G“ @N OJ\CFs
N\) triphosgen, IPr,NEt, CH,Cl,
Cl

Cl & nhiét d6 trong phong, qua dém

Hop chét néu & d& myc nay dugc diéu ché tir hop chét tert-butyl 4-(2-clo-4-
(pyrolidin-1-cacbonyl)benzyl)piperazin-1-carboxylat nhu dugc mé ta trongVi du 42,
Budgc 4. 'H NMR 300MHz (CDCl13) 8 7,39-7,61 (m, 3H), 5,69-5,81 (m,1H), 3,57-
3,66(m,8H),3,42-3,46 (t,/=6,4Hz, 2H), 2,53(br, 4H), 1,85-2,02(m, 4H). LCMS (ESI,
m/z): 502 [M+H]"., | o
Vi du 96: Hgp chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-(azetidin-1-cacbonyl)-2-
clobenzyl)piperazin-1-carboxylat (9be)

0 O CF;

L7 ()
Cl :

Hop chét néu & & muc nay dugc didu ché tir hop chét metyl 3-clo-4-formylbenzoat
va azetidin nhu dugc mo ta trong Vi du 95. 'H NMR 300MHz (CDC13) 8 7,64(s, 1H),
7,51(s, 2H), 5,7 1-5,81(m, 1H), 4,21-4,35(m, 4H), 3,66(3, 2H), 3,56-3,58(m,4H), 2,50-
2,56(m, 4H), 2,31-2,42(m, 2H). LCMS (ESI, m/z): 488 [M+H]",

Vidu 97: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-clo-2-(morphclin-4-
cacbonyl)benzyl)piperazin-1-carboxylat (9bf)
| - O CF

(\J\)\

N~ 07 CF,

¢ N
NSO

o)

Hop chét néu & d& muc nay dugc diéu ché tir hop chét metyl 2-clo-6-formylbenzoat
va morpholin nhu dtiqc mo ta trong Vi du 95. 'H NMR 300MHz (CDCl13) 6 7,27-7,34
(m, 3H), 5,70-5,81 (m, 1H), 4,05-4,12 (m, 1H), 3,63-3,86 (m, SH), 3,50-3,58 (m, 5H),
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3,30-3,34 (m, 1H), 3,12-327 (m, 2H), 2,46-2,48 (m, 4H). LCMS (ESL m/z):
518 [M+H]".

Vi du 98: Hep chit 1 1,1,1,3,3,3-hexaflopropan-2-yl 4-(3-clo-2- (pyrolldmu-
cachonyl)benzyl)piperazin-1-carboxylat (9bg)

L

N~ 07 “CF,
CI_/;S\/O ‘
C/N 0]

Hop chét néu & d& muyc nay dwoc didu ché tir hop chét metyl 2-clo-6-formylbenzoat
va pyrolidin nhu dugc mo ta trong Vi dy 95. 'H NMR 300MHz (CDCl3) & 7,23-7,33
(m 3H), 5,68-5,80 (m, 1H), 3,70-3,77 (m, 2H), 3, 47;3 67 (m, 5SH), 3,24-3,33 (m, 2H),
3,03-3,10 (m, 1H), 2,46-2,48 (m 4H), 1,85-2,06 (m 4H) LCMS (ESI m/z):
502 [M+H]+ : - ‘

Vi du 99 Horp chit 1, 1 1,3,3,3- hexaﬂopropan-Z-yl 4-(4-clo-2-(SH-pyrolo|3,4-
b]pyridin-6(7H)-yl)benzyl)piperazin-1-carboxylat (9bh)

/\ (0)
N N CF3
B - J<O_<
A\
 Hop chét néu & d& myc ndy dugc didu ché tir hop chét 4,—clo-2-ﬂobenzaldehyt va
6,7-dihydro-5H-pyrolo[3,4-b]pyridin nhu dugc md ta trong Vi du 75, Buéc 1 dén 4: 'H
NMR 300MHz (CDCls) 6 8,49 (s, 1H), 7,61 (d, J= 7,5 Hz, 1H), 7,12-7,44 (m, 2H), 7,00
(s, 1H), 6,88-6,90 (m, 1H), 5,67-5,79 (m, 1H), 4,78-4,69 (m, 4H), 3,53-3,76 (m, 6H),
2,69 (br 4H) LCMS (ESI, m/z): 523 [M+H]+

Vi du 100: Hop chit (R)-1,1,1,3,3, 3- hexaﬂopropan—Z-yl 4-(4-clo-2-
(hexahydropyrolo[l,Z -a]pyrazin-2(1H)-yl)benzyl)piperazin-1-carboxylat (9bi)
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\ 7 —~ 0

I_/
(3 NN <O_’<CF3
N—(H CF3

Hop chét néu & dé muc nay dugc didu ché tir hop chit metyl 2-clo-6-fermylbenzoat
va pyrolidin nhu dugc md ta trong Vi du 95. 'TH NMR 390MHz (CDC13) 8 7,32-7,35
(m, 1H), 7,02-7,08 (m, 2H), 5,71-5,80 (m, 1H), 3,52 (br, 6H), 3,27 (d, J= 10,8 Hz, 1H),
3,08-3,17 (m, 3H), 2,90-2,95 (m, 1H), 2,38-2,62 (m, 6H), 2,23-2,26 (m, 2H), 1,76-1,93
(m, 3H), 1,45-1,52(m, 1H). LCMS (ESI, m/z): 529 [M+H]J".

Vi du 1017 Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-clo-2-(4-
(metylsulfonyl)piperazin-1-yl)benzyl)piperazin-1-carboxylat (9bj)

o N

/ 0
"Hop chitnéu & d& muc nay dugc didu ché tir hop chit metyl 2-clo-6-formy!benzoat

va pyrolidin nhu duge md ta trong Vi dy 95. '"H NMR 300MHz (CDC13) 8 7,38-7,40

(m, 1H), 7,07-7,12 (m, 2H), 5,70-5,79 (m, 1H), 3,56 (br, 6H), 3,36-3,39 (m, 4H), 3,05-

3,08 (m, 4H), 2,86 (s, 3H), 2,50-(br, 4H). LCMS (ESI, m/z): 567 [M+H]",

Vidu 102: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((5-(4--

metoxyphenyl)isoxazol-3-yl)metyl)piperazin-1-carboxylat (10z)

MeO

O CFs

= @ NJ\o)\w3

Budc 1: Didu ché hop chét tert-butyl 4-((5-(4-metoxyphenyl)isoxazol-3-
ylmetyl)piperazin-1-carboxylat ’
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MeO MeO

NaHB(OAc)s, CH,Cly
~ réy phan tir

NBoc
'S

Py

Hop chét néu & d& myc nay dugce didu ché tr hop chit 5-(4-
metoxyphenyl)isoxazol-3-carbaldehyt nhu duge mo ta trong Vi du 40, Bude 1 (300mg,
80%). 'H NMR 406 MHz (CDCls) 8 7,66 (d, J = 8,1 Hz, 2H), 6,92 (d, J = 8.8 Hz, 2H),
6,39 (s, 1H), 3,80 (s, 3H), 3,59 (s, 2H), 3,41 (s, 4H), 2,44 (s, 4H), 1,41 (s, 9H). LCMS
(ESI, m/z): 374 [M+H]". '

Buwéc 2: Ditu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((5-(4-
metoxyphenyl)isoxazol-3-yl)metyl)piperazin-1-carboxylat (10a)

MeO MeO
i. TMSI, NMM, CH,CI
_ (\NBoc 2Ll — ’/\N 0)\CF3
O\ ~ N\) > O\ = N\)
N ii O CF3 N
Cl 0" CF;3,
‘ DIEA, CH,Cl,

“Hop chét néu o dé muyc nay duoc diéu ché tr hop chét tert-butyl 4-((5-(4-
metoxyphenyl)isoxazol-3-yl)metyl)piperazin-1-carboxylat nhu dugc mo ta trong Vi du
1, Budc 2 (70mg, 82%). H NMR 400 MHz (CDCl;) 6 7,73 (d, J= 8,5 Hz, 2H), 6,99 (d,
J = 8,6 Hz, 2H), 6,44 (s, 1H), 5,77 (hept, J = 6,3 Hz, 1H), 3,88 (s, 3H), 3,68 (s, 2H),
3,65 —3,55 .‘(m, 4H), 2,74 - 2,41 (m, 4H). LCMS‘ (ESI, m/z): 468 [M+H]",

Vidy 103: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((5-phenylisoxazol-3-
vl)metyl)piperazin-1-carboxylat (10b)

Buéc 1: Pidu ché hop chét tert-butyl 4-((5-phenylisoxazol-3-yl)metyl)piperazin-1-

carboxylat’
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NaHB(OAc)s, CH,Cl,
rdy phan tir S

o) i
‘WO (\NBoc
HN_

Hop chét néu & d muc nay dugc didu ché tir hop chit 5-phenylisoxazol-3-
carbaldehyt nhu dugc md ta trong Vi du 40, Bude 1 (300mg, 82%): 'H NMR 400 MHz
(CDCl3) & 7,74 — 7,66 (m, 2H), 7,44 — 7,31 (m, 3H), 6,49 (s, 1H), 3,58 (s, 2H), 3,42 —
3,35 (m, 4H), 2,41 (s, 4H), 1,38 (s, 9H). LCMS (ESI, m/z): 344 [M+H]",

Buéc 2: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((5-phenylisoxazol-3-
yl)metyl)piperazin-1-carboxylat (10b)

O CF
L. TMSI, NMM, CH,Cl
= (e = = (\N/U\OJ\CFs
S I N - d N
c

I” >0 CF,
DIEA, CH,Cl,

Hop chit néu ¢ d& muc ndy dugc didu ché tir hop chit rert-butyl 4-((5-
phenylisoxazol-3-yl)metyl)piperazin-1-carboxylat nhu duge mé ta trong Vi du 1, bude
2 (60mg, 64%). "H NMR 400 MHz (CDCls) & 7,84 — 7,76 (m, 2H), 7,55 — 7,40 (m, 3H),
6,57 (s, 1H), 5,78 (hept, J = 6,2 Hz, 1H), 3,70 (s, 2H), 3,68 — 3,57 (m, 4H), 2,64 — 2,53
(m, 4H). LCMS (ESI, m/z): 438 [M+H]". -

Vidu 104: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((3-metyl-1-phenyl-1H-
pyrazol-4-yl)metyl)piperazin-1-carboxylat (10¢}

Hop chit néu & d muyc nay dugc tng hop truc tiép tir hop chét 3-metyl-1-phenyl-
1H-pyrazol-4-carboxaldehyt va tert-butyl piperazin-1-carboxylat 6 bér} trén thi trudng
theo quy trinh dai dién trong vi du 40: TH NMR 400 MHz (CD_Cl3) 817,71 (s, 1H), 7,56
d,J=1,5,2H), 7,35 (t,J=7,4,2H), 7,19 (t, ] = 7,4, 1H), 5,68 (hep, ] = 6,2, 1H), 3,53-
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3,48 (m, 4H), 3,37(s, 2H), 2,45-2,35 (m, 4H), 2,26 (s, 3H). LCMS (ESI, m/z): 451,1
[M+H]".

Vida 105: Hop chit 1,1,1,3,3,3-hexéﬂopfopan;2-yl 4-((1-metyl-3-phenyl-1H-
pyrazol-5-yl)metyl)piperazin-1-carboxylat (10d)

ij 9 o
; N7 CF
N\',\l-\ N\)

HQp chit néu & dé muc nay dugc tong hgp truc tiép tir hop chét 1-metyl-3-phenyl-
1H-pyrazol-5-carboxaldehyt va tert-butyl piperazin-1-carboxylat c6 ban trén thi trudng
theo quy trinh dai dién trong vi dy 40: 'TH NMR 400 MHz (CDCl3) & 7,69 (d, ] = 7,4,
2H), 7,31 (d, J = 7,4, 2H), 7,21 (t,J = 7,4, 1H), 6,33 (s, 1H), 5,68 (hep, J = 6,2, 1H),
3,86 (s, 3H), 3,55-3,45 (bs, 6H), 2,45-2,35 (m, 4H). LCMS (ESI, m/z): 451,1 [M+H]".

Vi du 106: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((1-metyl-3-phenyl-1H-
pyrazol-4-yl)metyl)pipe_x'azin-1-carboxylat (10e)

CF,
N N(\\) NJJ\O)\CFs

Hop chat néu & d& muc nay dugc tong hgp truc tlep tr hop chat 1-metyl-3-phenyl-
1H-pyrazol -4- carbaldehyt va tert-butyl plperazm-l carooxylat co ban trén th1 trudng
theo quy trinh dai dién trong vi du 40: 'H NMR 400 MHz (CDCl3) 6 7,79 (d, J=7,6 Hz,
2H), 7,40 (t, /= 7,6 Hz, 2H), 7,37 — 7,28 (m, '2H), 5,75'(hep', I'=6,2 Hz). 5,93 (s, 3H),
3,58 — 3,53 (m, 4H), 3,47 (s, 2H), 2,53 — 2,42 (m, 4H). LCMS (ESI, m/z): 451,1 [M+H]".

Vi du 107 Ho’p chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-((4- bromo- 1-metyl-1H-
pyrazol 5-yl)metyl)p1perazm-1 carboxylat (101)

Br

PN
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Buéc 1: Piéu ché hop chét tert-butyl 4-((4-bromo-1-metyl-iH-pyrazol-5-
yDmetyl)piperazin-1-carboxylat

Br

| Br
N NaHB(OAc)s, CH,Cl, N{,\\( @NBOC=
N e
/

‘N —~ rdy phén tir _

/
NBoc

Hop chét néu & d& muc nay duge didu ché tir hop chit 4-bromo-1-metyl-1H-
pyrazol-5-carbaldehyt (200mg, 1,06mmol) nhu dugc mo ta trong Vi du 40, Bude 1
(310mg, 81%). 'H NMR 400 MHz (CDCl3) 6 7,37 (d, J= 3,8 Hz, 1H), 3,98 — 3,86 (m,
3H), 3,50 (s, 2H), 3,38 (s, 4H), 2,38 (s, 4H), 1,44 (s, 9H). LCMS (ESI, m/z): 359 [M+H]".

Buéc 2: Didu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-((4-bromo-1-metyl-
1H-pyrazol-5-yl)metyl)piperazin-1-carboxylat (10f)

o O CF
N //ﬁ e i, TMSI, NMM, CH20I2‘ N /’ji (\NJ\O*CFs
NN i O Ok N S
/ oo™ CFs I

DIEA, CH,Cly

Hop chéit néu ¢ d& muc nay dugc didu ché tir hop chit fert-butyl 4-((4-bromo-1-
metyl-1H-pyrazol-5-yl)metyl)piperazin-1-carboxylat nhu dwgc md ta trong Vi du 1,
budce 2 (129mg, 66%). 'H NMR 400 MHz (CDCl3) § 7,42 (s, 1H), 5,77 (hept, J= 6.1
Hz, 1H), 3,93 (s, 3H), 3,55 (m, 4H), 2,49 (m, 4H). LCMS (ESI, m/z): 453 .[M+H]+.

Vi du 108: Ho’p chit1,1,1,3,3,3- hexaﬂopropan—Z-yl 4-[13- (2-clophenyl) -1- metyl-
1H-pyrazol 4-yl]metyl]p1peraz1n-1 carboxylat (10g)

O CF,

LA

0~ > CF;

Buwéc 1: (Z)-l-[1-(2-clophenyl)ety1iden]-2—metylhydrazin
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N
cl N EtoH H .
+ 70 NH, H,SO4 — > X
’ ~ hdiluu | _
qua dém

Binh &4y tron 100mL dugc 1am sach va duy tri bang khi tro nito va dwoc nap hop
chit 1-(2-clophenyl)etan-1-on (3,80g, 24,6mmol, 1,20 duong lrong), metylhydrazin
sulfat (3,00g, 20,8mmol, 1,00 duong lugng) va etanol (30mL). Dung dich tao thanh
dugc gia nhiét dé héi luu qua dém. Tién trinh phan tng dugc kiém tra bing LCMS. Hon .
hop tao thanh duoc ¢ dudi 4p sult giam dé tao ra 7,0g (thd) hop chat (2)-1-[1-(2-

clophenyl)etyliden]-2-metylhydrazin du6i dang diu mau vang. LCMS (ESI, m/z): 183
[M+H]".

% Bwéc 2: Hop chit 3-(2-clophenyl)-1-metyl-1H-pyrazel-4-carbaldehyt

Cl >

Binh d4y tron 100mL dugc 1am sach va duy tri bang khi tro nito va dugc nap hop
chit (Z)-1-f1-(2-clophenyl)etyliden]-2-metylhydrazin (2,00g, 10,9mmol, 1,00 duong
lrong), (clometyliden)dimetylazani clorua {12,7g, 99,2mmol; 9,06 duong lugng) va
N,N-dimetylformamit (40mL). Dung dich tao thanh dugc khudy qua ¢ém & nhiét do
50°C. Tién trinh phan Gmg dugc kiém tra bang LCMS. Tiép d6 phan ng dugc lam ding
bang cach bd sung dung dich natri cacbonat bdo hoa (100mL). Dung dich tao thanh dugc
chiét bing etyl axetat (3 x 100mL) va cac 16p hitu co dugc két hop, dugc rira bang nuéc
mubi (2 x 109mL), duge 1am khd trén natri sulfat va dugc c6 dudi ap suét giam. Cin
dugc séc ky trén cot silicagel vai etyl axetat/ete déu mo (1/1) tao ra 1,00g (hiéu sut
41%) hop chét 3-(2-clophenyl)-1-metyl-1H-pyrazol-4-carbaldehyt dudi dang chét rén |
mau vang. LCMS (ESL, m/z): 221 [M+H]".

Bwée 3-5: Dieu ché hop chit 1,1,1,3,3,3- hexaﬂopropan-Z-yl 4-[[3 (2- clophenyl) 1-
metyl—lH- y*‘azol-4-yl]metyl]plperazna 1-carb0xylat(10g) | '
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Hop chit néu & dd rhuc nay duge tdng hc_)'p theo quy trinh dai diéﬁ trong vi du 40
sir dung hop chét 3-(2-clophenyl)-l-n'letyl; 1H-pyrazol-4-carbaldehyt tir budc 2 trong vi
du'nay. '"H NMR 300MHz (CDCl13) § 7,26-7,46 (m, SH), 5,67-5,75 (m, 1H), 3,94 (s,
3H), 3,40-(br; 6H), 2,31 (b, 4H). LEMS (ESL, m/z): 485 [M+H]"

“Vidu 109: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[3-phenyl-1-(propan-2-yl)-
- 1H-pyrazol-4-yllmetyl]piperazin-1-carboxylat(10h)

Hop chét néu & dé muc ne‘ly duoc téng hop theo quy irinh dai dién trong 'vi du 131
Bu:orc 1 den 5 sir dung hop chat propan 2-y1hydraz1n hydroclorua va l-phe'lyletan-] -on
co ban trén thi tru(mg IH NMR 300MHz (CDC13) o 7 &1 (d J= 72Hz 2H), 7,29-7,42
(m 4H), 5 ,70-5,79 (m, lH) 4,48-4,57 (m, 1H) 3 56 (br 4H) 3,47 (s, 2H), 248 ,51 (m,
4H), 1,53 (d, J=6,6 Hz, 6H). LCMS (ESI, m/z) 479 [M+H]*.

Vi du 110: Hop chit 1,1,1,3,3,3-hexaflopropan—2-yl 4-[[3-(2-ciophenyi)-1-(propan-
2-yl)‘-‘1H—pyraz.o“l-4‘-yl]metyl]piperazin-l-carboXylat(l0i)

- Hop chat néu & dé muc nay duoc tdng hop thco quv trmh dai dién trong vi du 131 '
buoc 1 dén 3 su dung 1sopropylhydrazm hydroclorua va 1- (2 c]ophcnyl)etan—l on ¢6
bén trén thi trudng. 'H NMR 300MHz (CDCl13) 8 7,36-7,46 (m, 3H), 7,25- 7,33 (m, 2H),
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5.67-5,75 (m, 1H), 4,48-4,57 (m, 1H), 3,40 (s, 6H), 2,31 (br, 4H), 1,56 (s, 3H), 1,54 (s,
3H). LCMS (BSI, m/z): 513 [M+H]".

Vidu 111: Hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 3-metyl-4-[(4-
phenylphenyl)metyl]piperazin-l_-cafboxylat (11a)

.0
—N N  CF
—/ —{o _ ’
' CF;
+Budc 1: Didu ché hop chat tert-butyl 3-metyl-4-[(4-
«phenylphenyl)metyl]piperazin-1-carboxylat

o)
\
Y, N

NaBH(OAC)s, CICH;CH,Cl . 1 X ‘ K/
Z

HN N—-Boc
O nhiét d@ trong_phbng, qua dém

Binh day tron 100mL duoc nap hgp chét tert-butyl 3-metylpiperazin-1-carboxylat
(1,00g, 4,99mmol, 1,00 du:ongv luong), 4-phenylbenzaldehyt (1,00g, 5,49mmol, 1,10
duong lugng), natri triaxetoxybohydrua (3,18g, 15,0mmol, 3,01 duong luong), 1,2-
dicloetan (30mL). Dung diéh tao thanh dugc khudy qua dém & nhiét d trong phong.
Dung dich tao thanh dugc rua bang nude (1 x 120mL) va duge chiét b%mg diclometan
(3 x 20mL) va céac 16p hitu co dugce két hop, dugc 1am khd trén natri sulfat khan, dugc
loc va ¢ dudi ap suat giam. Cin dugc sic ky trén cot silicagel véi etyl axetat/ete dau
mé (1/5) tao ra 1,71g ‘(hiéu subt 93%) hop chit tert-butyl 3-metyl-4-[(4-
phenylphenyl)metyl]piperazin-1-carboxylat dudi dang chét rin mau vang nhat. LCMS
(ESL, m/z): 367 [M+H]".

Buéc 2: Pidu ché hop chit 2-metyl-1-[(4-phenylphenyl)metyl] piperazin
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X NJ\ CF3COOH, CH,Cl, N Njﬁ

= K/ N. Boc & nhiét d6 trong phong, Z K/ NH
: qua dém

Binh ddy tron 100mL dugc nap hop chét tert-butyl 3-metyl-4-[(4-
phenylphenyl)metyl]piperazin-1-carboxylat (600mg, 1,64mmol, 1,00 duong lugng),
diclometan (25mL). Axit trifloaxetic (ImL) dugc bd sung vao bang cach nhé giot. Dung
dich tao thanh duogc ‘khuéy qua dém & nhiét d0 trong phong. Dung dich tao thanh duogc
6 duéi dp sudt giam tao ra 532mg (thd) hop chét 2-metyl-1-[(4-
phenylphenyl)metyl]piperazin duéi dang diu mau nau. LCMS (ESI, m/z): 267 [M+H]"

Bwée 3: Pidu ché hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 3-metyl-4-[(4-
phenylphenyl)metyl]piperazin-1-carboxylat (11a)

CF;

C N P /A
K/ NH triphosgen, 'ProNEt, MeCN — B—\ (0]
& nhiét do trong phong, 4 gity N N—/< CF;

CF;

Binh day tron 50mL dugc nap hop chét 1,1,1,3,3,3-hexaflopropan-2-ol (168mg,
1,00mmol, 1,00 duvong lugng), triphosgen (99,0mg, 0,330mmol, 0,33 duong lugng), va
axetonitril (10mL). Hop chét N,N-diisopropyletylamin (47 1mg, 3,64mmol, 3,65 duong
lugng) duogc bd sung vao bang cach nho giot. Hon hop dugc khudy & nhiét d6 trong
phong trong thoi gian 2 gid. 2-metyl-1-[(4-phenylphenyl)metyl]piperazin (266mg,
1,00mmol, 1,00 duong lugng) dugc bd sung vao. Dung dich tao thanh dugc khqu trong
thoi gian 2 gid & nhiét do trong phong va dugc pha lodng véi nuéc (20mL). Dung dich
tao thanh duoc chiét bang diclometan (3 x 20mL) va céc 16p hiru co dugce 1am kho trén
natri sulfat khan, duoc loc va cd duéi ap suét giam. Can dugc sdc ky trén cot silicagel
véi etyl axetat/ete diu mo (1/3). San phdm (208mg) dugc tinh ché bing HPLC diéu ché
sir dung didu kién gradien sau ddy: 20% CH;CN/80% Pha A tang dén 80% CH;CN trong
thoi gian 10 phut, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phit, gitt & 100% CH;CN
trong thoi gian 1,9 pht, tiép d6 giam dén 20% CH;CN trong thoi gian 0,1 phut, va giir
& 20% trong thoi gian 1,9 phut, trén may sdc ky Waters 2767-5. Cot: Xbridge Prep Cis,
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19*%150mm 5um; Pha dong: Pha A: NH4HCO3 trong nuéce (0,05%); Pha B: CH3;CN; B
do, UV220 & 254 nm. Quy trinh tinh ché tao ra 91,3mg (hiéu sut 20%) hop chit
1,1,1,3,3,3-hexaflopropan-2-yl 3-metyl-4-[(4-phenylphenyl)metyl|piperazin-1-
carboxylat duéi dang du khong mau.'"H NMR 400 MHz (CDCls) & 7,54-7,62 (m, 4H),
7,33:7,49 (m, 5H), 5,75-5,80 (m, 1H), 3,98-4,23 (m, 1H), 3,75-3,86 (m, 2H), 3,01-3,48
(m, 3H), 2,62-2,77 (m, 2H), 2,20-2,27 (m, 1H), 1,19 (br, 3H). LCMS (ESI, m/z): 461
[M+H]". ' '

Vi du 112: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-6-(2-
metylphenyl)pyridin-3-yl]metyl]piperazin-l-carboXylat (11b)

Buéc 1: Didu ché hop chit tert-butyl 4-[(6-bromo-2-metylpyridin-3-
yDmetyl]piperazin-1-carboxylat

Br ~ — NaBH(OAC)s, CICH,CH,Cl BT N (\N'B°°
\ + HN  N-Boc > N N\)
Z CHO _/ & nhiét d trong phong, qua dém

Binh day tron 100mL dugc nap hop chét 6-bromo-2-metylpyridin-3-carbaldehyt
(2,50g, 12,6mmol, 1,00 duong. lugng), tert-butyl piperazin-1-carboxylat (2,34 g,
12,6mmol, 1,00 duong lugng), va diclometan (50mL). Dung dich tao thanh duoc khudy
trong thoi gian 30 phit & nhiét do trong phong. Natri triaxetoxybohydrua (8,00g,
37,8mmol, 3,00 duong lugng) dugc bd sung vao. Dung dich tao thanh dugc khudy qua
dém & nhiét do trong phong va tiép d6 dugc pha lodng véi nude (30mL). Hdn hop tao
thanh dwgc chiét bing diclometan (3 x 20mL) va cac 16p hitu co duge két hop, dugc lam
khd trén natri sulfat khan, dugc loc va ¢6 du6i 4p sut giam. Can dugc sic ky trén cft
silicagel véi etyl axetat/ete diu mé (22/78) tao ra 3,80g (hiéu suét 82%) hop chat tert-
butyl 4-[(6-bromo-2-metylpyridin-3-yl)metyl]piperazin-1-carboxylat dudi dang chét
rn mau tréng. LCMS (ESI, m/z): 370 [M+H]".

Buréc 2: Didu ché hop chit tert-butyl 4-[[2-metyl-6-(2-metylphenyl)pyridin-3-
yl]metyl] piperazin-1-carboxylat |
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Br. ) .Boc \©
AN
J r/A\ .Boc
Pd(PPhg)y, K2CO3,dioxan, H20 N~ 'N\)

80 °C, qua dém

Binh day tron 50mL duoc lam sach bang va duy tri duéi khi tro nito tiép d6 ducc
nap hop chét tert-butyl 4-[(6-bromo-2-metylpyridin-3-yl)mety!]piperazin-1-carboxylat
(800mg, 2,16mmol, 1,00 duong luong), axit (2-metylphenyl)boronic - (50mg,
4,34mmol, 2,00 duong lugng), tetrakis(triphenylphosphin)paladi (250mg, 0,220mmol,
0,10 duong lugng), kali cacbonat (898mg, 6,50mmol, 3,00 duong lurgng), dioxan
¢12mL), va nue (2mL). Dung dich tao thanh dugc khudy qua dém & nhiét 4o 80°C va
#ép d6 dugc pha lodng véi nude (10mL) va dugce chiét bang diclometan {3 x 10mL).
.Céc 16p hitu co dugc két hop, dugc 1am kh trén natri sulfat khan, dugc loc va c6 dudi
4p suét giam. Cin dugc séc ky trén;cC)t silicagel vdi etyl axetat/ete diu mé (22/78) tao
ra 800mg (hiéu suét 97%) hop chét tert-butyl 4-[[2-metyl-6-(2-metylphenyl)pyridin-3-
yl]metyl]piperazin-1-carboxylat dudi dang didu mau vang. LCMS (ESI, m/z): 382
[M+H]". | |

Buée 3:Didu ché hop chit 1-[[2-metyl-6-(2-metylphenyl)pyridin-3-
yllmetyl] piperazin ' : I

.Boc
7 QN CF3COOH, CHyCly_
_ N A ) N & nhiét do trong phong, qua dém

~ Binh ddy tron 100mL duoc nap hop chit tert-butyl 4-[[2-metyl-6-(2-
metylphenyl)pyridin-3-ylJmetyl]piperazin-1-carboxylat (800mg, 2,40mmol, 1,00
duong luong), diclometan (20mL), axit trifloaxetic (4mL) dugc bd sung vao bing cach
nho giot. Dung dich tao thanh dugc khudy qua dém & nhiét do trong phong. Hon hop
Lao thanh duorc cd du.'m ap suét glam tao ra 590mg (tho) horp chat 1-[[2-metyl-6-(2-
metylphenyl)pyndln- -yl]metyl]plperazm duéi dang dAu mau Vang LCMS (ESI, m/z):
282 [M+H]*.
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Buée 4: Didu ché hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-6-(2-
metylphenyl)pyridin-3-yl]metyl]piperazin-1-carboxy!at (11b)

C CF3
N e QW Oyt

~_-N triphosgenine, /ProNEt, CH2CI2
& nhiét do trong phong, qua dém

~ Binh day tron 100mL, dugc nap hop chét trlphosgen (63,0mg, 0,200mmol, C,30
duong luong), diclometan (10mL), 1,1,1,3,3,3-hexaflopropan-2-ol-(119mg, 0,710mmol,
1,00 duong luong). Hop chit N,N-di-isopropyletylamin (174mg, 1,35mmol, 2,00 duong
lwong) duge bd sung vao bang céch nhé giot. Dung dich tao thanh dugc khudy trong
thoi gian 2 gid ¢ nhiét ¢ trong phong. Hop chét 1-[[2-mety!-6-(2-metylphenyi)pyridin-
3-yl]metyl]piperazin (200mg, 0,710mmol, 1,00 dwong luong) duge bd sung vao. Dung
dich tao tha‘mh duoc khuéy qua dém ¢ nhiét do trong ph(‘)ng Va‘l tiép dé du’O'c pha lodng
voi nuéGce (IOmL) Hon horp tao thanh duoc chlet bang dlclometan (B3x1 OmL) va cac 16p
hitu co du:orc két horp, dugc lam khé trén natri sulfat khan duorc loc va c6 dudi ap subt
giam. San phim tho (230mg) dvoc tinh ché bang HPLC diéu ché sir dyng diéu kién
gradien sau ddy: 20% CH3CN/80% Pha A téng dén 80% CH3;CN trong théi gian 10 phut,
tiép d6 dén 100% CH3CN trong thoi gian 0,1 phit, gitt & 100% CH3CN trong thoi gian
1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian 0,1 phut, va gitt & 20% trong
thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis, 19*¥150mm
Sum; Pha dong: Pha A: NHsHCOstrong nuée (0,05%); Pha B: CH3CN; B do, Uv220
& 254nm. Quy trinh tinh ché tao ra 146,2mg (hiéu suét 43%) hop chét 1,1,1,3,3,3-
hexaflopropan-2-yl 4-[[2-metyl-6-(2-metylphenyl)pyridin-3-ylJmetyl]piperazin-1-
carboxylat dudi dang chét rén mau tring nhat. 'H NMR 300MHz (CDC!3) 8 7,62 (d, J
=7,8 Hz, 1H), 7,37-7,40 (m, 1H), 7,31-7,35 (m, 3H), 7,19-7,28 (m, 1H), 5,72-5,80 {m,
1H), 3,56-3,59 (m, 6H), 2,64 (s, 3H), 2,51-2,56 (m, 4H), 2,36 (s, 3H). LCMS (ESI m/z):
476 [M+H]". ’

Vi du 113: Hop chét 1,1,1,3,3, 3 hexaflopropan-g-yl 4 [f6-(2- ﬁophenyl)-l-
met) lpyrldln-3-yl]metyl]plperazm-l -carboxylat (11¢)
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Hop chét néu ¢ dé myc nay duoc tdng hop theo quy trink dai dién trong vi ¢y 112
Buéc 1 dén 4 st dung axit (2-flophenyl)boronic: 'H NMR 300MHz (CDCl13) 8 7,97-
8,02 (m, 1H), 7,61 (m, 2H), 7,32-7,40 (m, 1H), 7,23-7,28 (m, 1H), 7,11-7,18 (m, 1H),
5,72-5,80 (m, 1H), 3,56 (br, 6H), 2,66 (s, 3H), 2,52 (br, 4H). LCMS (ESI, ;h/z): 480
[M+H]".

Vidu 114 Ho’p chat 1,1,1,3, 3 3- hexaﬂopropan-Z-yl 4 [[2- metyl-6 (3-
metylphenyl)pyr1d1n-3-yl]metyl]plperazm-1 carboxylat (119)

H(jp chét néu o d& muc nay duoc tdng hop theo quy trinh dai dién trong vi du 112
Buéce 1 dén 4 sit dung hop chit axit (3 -metylphenyl)borenic: H NMR 300MHz (CDC13)
8 7,83 (s, 1H), 7,75 (d, J = 7,8 Hz, 1H), 7,60-7,63 (m, 1H), 7,52 (d, J = 7,8 Hz, 1H),
7,35 (t, J=17,6 Hz, 1H), 7,23 (d, J= 8,7 Hz, 1H), 5,71-5,80 (m, 1H), 3,56-3,58 (m, 6H),
2,67 (s, 3H), 2,51 (br, 4H), 2,44 (s, 3H). LCMS (ESI, m/z): 476 [M+H]".

Vi du 115: Hop ché‘it 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[6-(3-flophenyl)-2-
mgtylpyridin_—S-yl]metyl]piperazin-l_-carboxylat..(11_e)l .

Hop chét néu ¢ dé muc nay duoc tén_g hop theo quy trinh dai dién trong vi dy 112
Budce 1. _dén 4 sir dung axit (3-flophenyl)boronic: 'H NMR 300MHz (CDC13) 6 7,76~
7,81 (m, 2H), 7,64 (d, J= 8,1 Hz, 1H), 7,54 (d, J= 7,8 Hz, 1H), 7,40-7,48 (m, 1H), 7,08~
7,14 (m, 1H), 5,57-5,84 (m, 1H), 3,56-3,60 (m, 6H), 2,68 (s, 3H), 2,49-2,55 (m, 4H).
LCMS (ESI, m/z): 430 [M+H]".

Vi du 116: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-((3-morpholino-[1,1'-
biphenyl]-4-y)metyl)piperazin-1-carboxylat (11f)
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(]

O CF3 PdCl;dppf, K,CO3 O O CFs

\Q\/I\ON o/‘\ Fs  THF:H,0 (9:1) _= O O o/k
[j | ©\B(OH)2 J [:j |

Binh day tron dugc nap hop chét 1,1,1,3,3.3-hexaflopropan-2-yl 4-(4-bromo-2-
morpholinobenzyl)piperazin-1-carboxylat (Vi du 57, 30mg, 0,0562mmol),
bis(diphenylphosphino)feroxen-paladi(Il)diclorua (Smg, 6,13 pmo}), axit phenylboronic
{10mg, 82,0pmol), va K»2COs (21mg, 152umol). THF (4mL) va H20 (0,4mL) dugc bd
| sung vao va phan tng dugc gia nhiét dén nhiét @ 70°C trong thoi gian 2 gio. Hon hop
phan ing dugc pha lodng trong CH2Clz va duoc rira bingNa,COs bdo hoa (2X) va nuée
mudi (1X). Chét hitu co duge 1am khod (Na2SOs), loc, va duogc cd dudi dp suit giam. Cin
duge séc ky trén cot silicagel (100% dén 80% hexan trong EtOAc) va thu dugc hop chét
1,1,1,3,3,3-hexaflopropan-2-yl 4-((3-morpholino-[1,1'-biphenyl]-4-yl)metyl)piperazin-
1-carboxylat (18mg, 60%). 'TH NMR 400 MHz (CDCls) 8 7,54 — 7,48 (m, 2H), 7,45 —
7,34 (m, 3H), 7,31 — 7,20 (m, 3H), 5,68 (h, J= 6,3 Hz, 1H), 3,84 — 3,71 (m, 4H), 3,57
(s, 2H), 3,53 — 3,39 (m, 4H), 3,00 — 2,93 (m, 4H), 2,47 (dt, J= 9,9, 5,0 Hz, 4H). LCMS
(ESI, m/z): 532 [M+H]".

Vi du 117: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4- [[2-ﬂo -4- (2- metylpyrldm -4-
yl)phepyl]metyl]p:perazm -1- carboxylat (11g)

\
Bwoéc 1: Hop chit tert-butyl 4-[(4-bromo-2-flophenylymetyl]piperazin-1-

carboxylat

-198-



29569

O\
H
F [Nj NaBH(OAC)3, EtsN, CICH,CH,CI
. A
’ N & nhiét do trong phong, 5 gid
Br  Boc ’

Binh day tron 500mL dugc nap hop chit 4-bromo-2-flobenzaldehyt (12,0g,
59,1mmol, 1,10 duong luong), tert-butyl piperazin-1-carboxylat (10,0g, 53,7mmol, 1,00
duong luong), trietylamin (8,10g, 80,0mmol, 1,49 duong lugng) va dicloetan (100mL).
Dung dich tao thanh duoc khuy trong thdi gian 30 phut ¢ nhiét d¢ trong phong. Natri

H

triaxetoxybohydrua rin (34,2g, 161mmol, 3,01 duong lugng) dugc bd sung vio. Dung
dich tao thanh dugc khudy 5 gior & nhiét do trong phong. Tién trinh phan tng dugc kiém
tra bang LCMS. Tiép d6 phan tmg dugc lam dimg bang cach bd sung nude (200mL).
Dung dich tao thanh dugc chiét bangdiclometan (3 x 200mL) va cac 16p hitu co duge
két hop, dugc rira bz‘"ing nude mudi (2 x 200mL), dugc lam kho trén natri suifat khan va
dugc co dudi 4p sudt giam. Cin duge sic ky trén cot silicagel v6i etyl axetat/ete dau mé
(2/3) tao ra 16,0g (hi€u sudt 80%) hop chat tert-butyl 4-[(4-bromo-2-
flophenyl)metyl]piperazin-1-carboxylat du¢i dang dau mau vang. LCMS (ESI, m/z):
373 [M+H]*.

Budéc 2: Hop chit tert-butyl 4-[[2-ﬂo-4-(2-metylpyridin¥4-
yl)phenyl]metyl]piperazin-l-carboxylat

HO. ;,-OH Boc.

.Boc

N
A
F Nig

Pd(PPhgs)4, KoCOj3, dioxan, H20
75 °C, qua dém

Br

Binh déy tron 25mL dugc 1am sach bing va duy tri dudi khi tro nito tiép d6 duge
nap hop chét tert-butyl 4-[(4-bromo-2-flophenyl)metyl]piperazin-1-carboxylat (1,00g,
2,68mmol, 1,00 duong lugng), axit (2-metylpyridin-4-yl)boronic (0,737g, 5,38mmol,
2,01 duong luong), tet_rakis(triphenylphosphin)paladi (0,311g, 0,270mmol, 0,10 duong
lugng), kali cadbonat (l,iOg, 7,96mmol, 2,97 duong luqng), dioxan (10mL) va nudc
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(2mL). Dung dich tao thanh dugc khudy qua dém & nhiét do 75°C. Tién trinh phan Gng
duge kiém tra bang LCMS. Tiép @6 phan tng dugc 1am dimg bang cach bd sung nuéce
(10mL). Dung dich tao thanh dugc chiét bing etyl axetat (3 x 10mL) va c4c 16p hiru co
dugc két hop, duoc ria bang nudc mubi (2 x 10mL), dugc 1am kho trén natri sulfat khan
va duge c6 dudi ap suit giam. Cn dugce sdc ky trén cot silicagel v6i etyl axetat/ete déu

mo6 (1/2) tao ra 0,600g (hiu suit 58%) hop chét tert-butyl 4-[[2-flo-4-(2-metylpyridin-
4-yl)phenyl]metyl]piperazin-1-carboxylat duéi dang diu mau vang LCMS (ESI, m/z):
386 [M+H]".

Budc 3: Hop chét 1-[[2-flo-4-(2-metylpyridin-4-yl)phenyl]metyl] piperazin

Boc
N HN
ON N

F  CF3COOH, CHyCl; F

L
Y

& nhiét do trong phong, qua dém

\§
N\

Binh ddy tron 100mL dugc 1am sach bing va duy tri dusi khi tro nito tiép d6 dugc
nap hop chit tert-butyl 4-[[2-flo-4-(2-metylpyridin-4-yl)phenyl]metyl]piperazin-1-
carboxylat (1,00g, 2,59mmol, 1,00 duong luong) va diclometan (20mL). Axit
trifloaxetic (2,5mL) dugc bd sung vao bang cach nhé giot & nhiét do 0°C. Dung dich tao
thanh dugc khudy qua dém & nhiét dj trong phong. Tién trinh phan tmg dugc kiém tra
bang LCMS. Tiép d6 phan tng dugc lam ding bing cach bd sung nuéc (20mL). Dung
dich tao thanh duoc chiét bing diclometan (3 x 20mL) va cc 16p hitu co dugce két hop,
dugce rira bing nude mubi (2 x 20mL), duge 1am kho trén natri sulfat khan va duge cd
dudi 4p suét giam tao ra 0,300g (hiéu suét 41%) hop chét 1-[[2-flo-4-(2-metylpyridin-
4-yl)phenyl]metyl]piperazin dudi dang dau mau vang. LCMS (ESI, m/z): 286 [M+H]".

Buwéc 4: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-flo-4-(2-metylpyridin-4-
yl)phenyl]metyl]piperazin-1-carboxylat (11g)
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Binh d4y tron 25mL dugc lam sach bang va duy tri dudi khi tro nito tiép d6 duoc
nap hop chét triphosgen (55,0mg, 0,190mmol, 0,35 dwong lwong), 1,1,1,3,3,3-
hexaflopropan-2-ol (143mg, 0,530mmol, 1,00 duong lugng) va diclometan (3mL). Hop
chit N,N-di-isopropyletylamin (205mg, 1,59mmol, 3,02 duong luong) duoc bd sung
vao bing cach nhé giot & nhiét do 0°C. Dung dich tao thanh dugc khudy trong thoi gian
2 gio ¢ nhiét 4o 0°C. Hop chét 1-[[2-flo-4-(2-metylpyridin-4-yl)phenyl|metyl]piperazin
(150mg, 0,530mmol, 1,00 dwong lugng) trong diclometan (2mL) dugc b sung vao bing
cach nhé giot & nhiét @ 0°C. Dung dich tao thanh dugc khudy trong thoi gian 5 gid &
nhiét do 0°C. Tién trinh phan ing dugc kiém tra bing LCMS. Tiép d6 phan ing dugc
lam dirng bing cach bd sung nuée (10mL). Dung dich tao thanh dugc chiét bing
diclometan (3 x 10mL) va cac 16p hitu co dugc két hop, dugc rira bang (2 x 10mL) nuéc
mubi, dugc 1am kho trén natri sulfat khan va dugc co dudi ap suét giam. San phém thd
(300mg) dugc tinh ché bing HPLC diéu ché st dung diéu kién gradien sau day: 30%
CH3;CN/70% Pha A ting dén 70% CH3CN trong thoi gian 10 phit, tiép d6 dén 100%
CH3CN trong thoi gian 0,1 phut, giit & 100% CH3CN trong thoi gian 1,9 phut, tiép d6
giam dén 30% CH3CN trong thoi gian 0,1 phut, va gitt & 30% trong thoi gian 1,9 phut,
trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis, 19*150mm 5um; Pha dong: Pha
A: NH4HCO:; trong nuée (0,05%); Pha B: CH3CN; Bo do, UV220 & 254nm. Quy trinh
tinh ché tao ra 120mg (hiéu suét 48%) hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-
flo-4-(2-metylpyridin-4-yl)phenyl]metyl]piperazin-1-carboxylat dwdi dang diu mau
vang. '"H NMR 400 MHz (CDC13) § 8,59 (d, J= 5,2 Hz, 1H), 7,44-7,54 (m, 1H), 7,38-
7,44 (m, 1H), 7,32-7,37 (m, 3H), 5,74-5,80 (m, 1H), 3,61-3,70 (m, 6H), 2,67 (s, 3H),
2,51-2,58 (m, 4H). LCMS (ESL, m/z): 480 [M+H]".

Vi du 118: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-4-(3-
metylphenyl)phenyl]metyl]piperazin-1-carboxylat (11h)

-201-



29569

S SOy

Bu’é’é 1: Piéu ché hqp chit tert-butyl 4-[(4—b:;omo-2-
metylphenyl)metyl|piperazin-1-carboxylat |

/~\ _
HN N—-Boc

Br_~ w_/ Br (\\J,Boc
> )
20O NaBH(OAc)s, CICH2CH,Cl, EtN \©i/N\)

& nhiét d6 trong phong, qua dém

~ Binh day tron 250mL dugc nap hop chét tert-butyl piperazin-1-carboxylat (2,80g,
15,0mmol, 1,00 duong lugng), 4-bromo-2-metylbenzaldehyt (3,28g, 16,5mmol, 1,10
duong lugng), diclometan (80mL). Trietylamin (4,56g, 45,1mmol, 3,00 duong lugng)
dugc bd sung vao. Dung dich tao thinh dugc khudy trong thoi gian 30 phit & nhiét do
trong phong. Natri triaxetoxybohydrua (9,60g, 45,3mmol, 3,00 duong lwong) dugc bd
sung vao. Dung dich tao thanh duoc khudy qua dém & nhiét d9 trong phong va tiép d6
duoc pha lodng v6i nude (100mL). Dung dich tao thanh dugc chiét bang diclometan (3
X GOmL) va céc 16p hitu co d&qc Két hop, duoc 1am Kkho trén NaySO0s, duge loc va ¢b
dﬁéi ép-suét giam. Cgn duqc chay sic ky frén cot silicagel vdi etyl axetat/ete ddu mo
(20/80) tao ra 5,70g (hidu sudt 98%) hop chét tert-butyl 4-[(4-bromo-2-
metylphenyl)metyl]piperazin-1-carboxylat dudi dang diu mau vang nhat. LCMS (ESI,
m/z): 369 [M+H]".

Buéc 2: Didu ché hop chit tert-butyl 4-[[2-metyl-4-(3-
metylphenyl)phényl]metyl]pipérazin-l-carboxylat |

.Boc (HO)2B/©\ Z

N - . _
' X .Boc
\C(/N\) PA(PPha)s, K,COs, dioxan, O N
80°C, qua dém N \)

.Binh day tron 100mL dugc nap hop chét tert-butyl v4-[(4-bromo-2-

metylphenyl)metyl]pi_perazin-1-carbloxy1at (1,90g, 5,14mmol, 1,00 duong lugng), axit
(3-metylphenyl)boronic (2,12g, 15,6mmol, 3,00 ditofng luong), kali cacbonat (2,15g,
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15,6mmol, 3,00 dwong lugng), Pd(PPh3)s (0,600g, 0,520mmol, 0,10 duong luong),
dioxan (25mL), nuéc (2,5mL) voi khi tro nito. Dung dich tao thanh dugc khudy qua
dém & nhiét d6 80°C, duoc pha lodng véi nxde (50mL), duge chiét bangdiclometan (3
x 40mL) va céac 16p hitu co dugc Kkét hgp, dugc 1am kho trén NaSOs, dugce loc va co
dudi 4p sudt giam. Cin dugc séc ky trén cot silicagel voi etyl axetat/ete diu mé (20/80)
tao ra trong 2,00g (hiéu sudt 95%) hop chét tert-butyl 4-[[2-metyl-4-(3-
metylphenyl)phenyl]metyl]piperazin-1-carboxylat du¢i dang ddu mau vang nhat.
LCMS (ESI, m/z): 381 [M+H]". -

. Buwéc 3: Didu ché hop chit 1-[[2-metyl-4-(3-metylphenyl)phenyl]metyl]piperazin
PN

AN (\N,BOC CF3COOH, CH,Cl, O
_ N \) & nhiét do trong phong, 1 giv O Q N}H

Binh d4ay tron 100mL duoc nap hop chét tert-butyl 4-[[2-metyl-4-(3-

metylphenyl)phenyl]metyl]piperazin-1-carboxylat (2,00g,. 5,26mmol, - 1,00 duong
lwong), axit trifloaxetic (8mL), diclometan (40mL). Dung dich tao thanh dugc khudy
trong thoi gian 1 gio & nhiét d¢ trong phong va dugc ¢d dudi ap suét giam tao ra 1,50g
(tho) hop chit 1-[[2-metyl-4-(3-metylphenyl)phenyljmetyl]piperazin dudi dang dau
mau vang nhat. LCMS (ESL, m/z): 281 [M+H]".

Budc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-4-(3-
metylphenyl)phenyl]metyl]piperazin-1-carboxylat (11h)

HO
. >_CF3
9 - JC
O " NH ~iohosgen, PrNEL, CHiCly O N\H/OYCFS
N \/' & nhiét do trong phong, qua dém C CF;

Binh day tron 100mL dugc nap hop chét triphosgen(160mg, 0,540mmol, 0,30
dwong luong), diclometan (20mL). Hop chét 1,1,1,3,3,3-hexaflopropan-2-ol (302mg,
1,80mmol; 1,00 duong luong) va N,N-diisopropyletylamin (441mg, 3,41mmol, 1,90
duong lugng) dugc bd sung vao. Dung dich tao thanh duogc khudy trong thoi gian 2 gid
& nhiét do trong phong. Hop chét 1-[[2-metyl-4-(3-metylphenyl)phenyl]metyl]piperazin
(500mg, 1,78mmol, 1,00 duong lugng) dugc bd sung vao. Dung dich tao thanh dugc
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khudy qua dém & nhiét do trong phong, dugc pha lodng véi nwée (50mL), dugce chiét
bang diclometan (3 x 40mL) va cac 16p hitu co duge két hop, dugc 1am kh trén Na;SOq,
dugc loc va ¢b dudi dp sudt giam. San pham thé (250mg) duoc tich ché bing HPLC
didu ché st dung didu kién gradien sau day: 20% CH3CN/80% Pha A ting dén 80%
CH;CN trong thoi gian 10 phut, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, giit
& 100% CH3CN trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thoi gian
0,1 phut, va giit & 20% trong thoi gian 1,9 phut, trén may sic ky Waters 2767-5. Cot:
Xbridge Prep Cis, 19%150mm Sum; Pha dong: Pha A: NH4HCOs3 trong nude (0,05%);
- Pha B: CH3CN; B9 do, UV220 & 254nm. Quy trinh tinh ché tao ra 141mg (hiéu suét
16%) hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-4-(3-
* metylphenyl)phenyl]metyl]piperazin-1-carboxylat dudi dang dau khong mau. 'H NMR
400 MHz (CDC13) § 7,30-7,42 (m, 6H), 7,18 (d, J = 7,2 Hz, 1H), 5,76-5,82 (m, 1H),
3,55-3,58 (m, 6H), 2,45-2,53 (m, 10H). LCMS (ESIL, m/z): 475 [M+H]".

Vi du 119: Hep chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-4-(2-metylpyridin-
" 4-yl)phenyl]metyl]piperazin-1-carboxylat (11i) ' | ‘ |

N |
ﬁL_/N—<g_<FF3

CF4

\N/

Hop chit néu & dé& myc nay dugc téng hop theo quy trinh dai dién trong vi du 118
Bué6e 1 dén 4 sir dung axit (2-metylpyridin—4-yl)boronic: H NMR 400 MHz (CDC13)
$ 8,55 (d, J= 5,2 Hz,1H), 7,34-7,46 (m, 5H), 5,75-5,81 (m, 1H), 3,56-3,58 (m, 6H), 3,66
(s, 3H), 2,49-2,54 (m, 4H), 2,47 (s, 3H). LCMS (ESI, m/z): 476 [M+H]*.

Vi du 120: Hop chfflt 1,1,1,3,3,3-hexaﬂopropan-2-yl 4-{(2-metoxy-4—
phen_ylphenyl)metyl]_piperazin-l-carboxylat (11j)

OCH,
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Buwéc 1: Didu ché hop chit tert-butyl 4-[(4-bromo-2-

metoxyphenyl)metyl]piperazin-1-carboxyiat

Br Br .Boc
—\ NaBH(OAC)z, CICH,CH,CI N
+
HN N—-Boc — N
CHOH \_/ .. &nhiét dd trong phong, qua dém \)

OCH3 OCHj

B1nh day tron 100mL duoc nap hop chét 4-bromo-2-metoxybenzaldehyt (1,90g,

- 8,84mmol, 1,10 dwong lugng), tert-butyl piperazin-1-carboxylat (1,50g, 8,05mmol, 1,00

duong lugng), va diclometan (30mL). Dung dich tao thanh dugc khudy trong thoi gian
“ 30 phiit & nhiét d trong phong. Natri triaxetoxybohydrua (5,10g, 24,0mmel, 3,00 duong
/f“"htcjng) ‘duoc bd sung vao. Dung dich tao thanh dugc khudy qua dém & nhiét 60 trong
% phong va tiép d6 dugc pha lodng véi nude (30mL). Hdn hop tzo thanh duge chiét bang
¥ alclometan (2 X 20mL) va cac lop hiru co du’crc két horp, dugc lam kho -én natri sulfat
g khan duroc loc va cO dutcn ap suat giam. Can dugc séc ky trén cot silicagel vdi etyl

axetat/ete dau mo (20/ 80) taora 2 ,66g (hleu suit 86%) hop chét tert-butyl 4-[(4-bromo-

2-metoxyphenyl)metyl]piperazin-1-carboxylat du¢i dang chét rén mau tring. LCMS

(ESI, m/z): 385 [M+H]*. '

Buéc 2: Pidu ché hop chit tert-butyl 4-[(2-metoxy-4-

phenylphenyl)mety l]plperazm-l carboxylat

CI)H

e
Br\(rj\/ K\ N,Boc

g :
7 J Pd(PPhs)s, KoCOs, dioxan, HzO
OCH3 ’ 80°C, qua dém ‘OCH3 -

Blnb day tron 100mL duoc 1am sach bang va duy i dudi kb tro nito tié'p” ao Cf’udc
nap hop chét tert—butyl 4-[(4- _bromo-2- metoxyphenyl)mctyl]p1pera71n-1 -carboxylat
(1, OOg, 2,60mmol, 1,00 duong lucmg) axit phenylboromc (O 640g, 5,25mmol, 2, 02
duong luqng), tetralgs(trlphenylphosphm)paladl (0,300g, 0,260mmol, 0,10 dwong
lugng), kali cacbonat (1,08g, 7.81mmol, 3,01 dwong lugng), dioxan (24mL), va nude
(4mL). Dung dich tao thanh dugc khudy qua dém & nhi¢t d6 80°C va tiép @6 duge pha

- lo#ng v6i nude (10mL) va duge chiét bang etyl axetat (3 x SmL). Céc Iép hitu co duge

Kkét hop, dugc 1am khd trén natri sulfat khan, duoc loc va c6 dudi ép suét giam. Cdn
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duogc sic ky trén cot silicagel véi etyl axetat/ete ddu m3 (3/7) tao ra 0,850g (hidu suat
86%) hop chat tert-butyl 4-[(2-meioxy-4-phenylphenyl)metyijpiperazin-1-carboxylat
duéi dang Gau mau vang. LCMS (ES, m/z) 383 [ /f+H]+

Bwdc 3: Piéu ché hq’p_-, chit 1-[(Z-metoxy-4-ph'en-ylphe::yl)metyl]piper'a:;zin

N-B9C CF4COOH, CH,Cl
& nhiét do trong phong, qua dém

OCH;, | ~ OCH;3
-Binh ddy tron 100mL dugc nap hop - chét tert-butyl 4-[(2-metoxy-4-
. #phenylphenyl)metyi]piperazin-1-carboxylat (850mg, 2,22mmol, 1,00 duong luong),
# diclometan (15mL), axit trifloaxetic (1,50mL). Dung dich tao thanh dugc khudy qua
4 dém & nhlet d0 trong phong. Hén hop tao thanh dugc c6 dudi ap suat z,lam taora 600mg
2 (tho) horp chet 1- [(2-metoxy-4-pheny1phenyl)metyl]p1peraz1n dudi dang da" mau Vang
LCMS (J_/SI m/") 283 [M+H]".

Budéc 4 Dleu che hop chat 1,1,1 3 3 3- hexaﬂopropan-Z-vl 4 [(2 metoxy-4—
phenylphenyl)metyl]plperaan-l carboxylat (11])

CF,

L O o CFs

Yoo My o
N\) \/N\)

triphosgen, Pr,NEt, CH2C|
OCH3; & nhiét do trong phong, qua dém OCHj

Bmh day tron 100mL dugc nap hop chét triphosgen (63,0mg, 0, 210mmol 0,30
auong luong) diclometan (20mL) 1,1,1,3,3,3-hexaflopropan-2-cl (119mg, 0,710mmol,
1,00 duong lumg) Hop chit N N-dusopropylptylamm (174mg, 1, 35mmol 1,90 duorng
luong) duoc b sung vao bing cach nho giot. Dung dich tao flanh du’orc khuay trmg
thoi  gian 2 gid & nhigt d0 trong phong. qu chat 1- [(2-metoxv -4-
pheﬁylpilen}fl)metyl]pipefaz.i.n (200mg, 0,710mmel, 1,00 duong lugng) dugc bd sung
vao. Dung dich tao thanh duge khudy que dém & nhiét do trong phong va tiép do duogc
pha lodng voi nudc (SmL). Hoén hop tao thanh dugc chiét bang diclometan (3 x 5mL)
va céac 16p hitu co dugc két hop, duoc 1am kho trén natri sulfat khan, dugc loc va cd
duéi 4p sult giam. San phém tho (260mg) dugc tinh ché bang HPLC diéu ché sir dung
didu kién gradien sau day: 20% CH3CN/80% Pha A ting dén 80% CH3CN trong thoi
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gian 10 pht, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, giit & 100% CH3;CN
trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH3CN trong thdi gian 0,1 phut, va gitt
6 20% trohg thoi gian 1,9 phit, trén may sic ky Waters 2767-5. Cot: Xbridge Prep 'C18,.
19*150mm 5um; Pha dong: Pha A: NH4HCOs trong nuéc (0,05%); Pha B: CH3CN; Bo
do, UV220 & 254nm. Quy trinh tinh ché tao ra 120mg (hidu suét 36%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl ~ 4-[(2-metoxy-4-phenylphenyl)metyl] piperaziti'- 1-
carboxylat du6i dang diu mau vang. "H NMR 300MHz (CDC1s) § 7,60 (t, J = 4,2 Hz,
- 2H), 7,32-7,46 (m, 4H), 7,15-7,18 (m, 1H), 7,60 (d, J=1,2 Hz, 1H), 5,72-5,80 (m, 1H),
3,88 (s, 3H), 3,58-3,63 (m, 6H), 2,51-2,57 (m, 4H). LCMS: (ESL m/z): 477 [M+H]".

Vi du 121: Heop chit 1,1,1,3,3,3¥hexaﬂopropan-2-yl 4-[[5-(3-ﬂophenyl)pyﬁdin-Z-
yljme_tyl]piperazin-l-carboXylat (11k)

Fo o
@\(j\/ Jol\ j:\l=3_
| 7 N7 07 CRy
| . \NI N |

Buwéc 1: Biéu ché hop chit tert-butyl 4-[(4-bromopyridin-2-yl)metyl]piperazin-1-

carboxylat
Br , _ . Br ' Boc
| N I\ NaBH(OAc)s, CICH,CH,CI AN (\N’
| J_* HN  N-Boc —> L o
N~ “CHOH -/ & nhiét do trong phong, qua dém N ;

Binh day tron 100mL dugc nap hop chét 4-bromopyridin-2-carbaldehyt (1,60g,
8,60mmol, 1,07 duong luong), tért—butyl piperazin-1-carboxylat (1,50g, 8,0‘5mmol, 1,00
duong lugng), va diclometan (30mL). H8n hop dugc khudy trong thdi gian 30 phut &
nhiét do trong phong. Natri triaxetoxybohydrua (5,10g, 24,1mmol, 3,00 duong lugng)
dugce bd sung vao. Dung dich tao thanh duge khudy qua dém ¢ nhiét d6 trong phong va
tiép do dugc pha lodng v6i nuée (30mL). Hon hop tao thanh dugce chiét bing diclometan

Z x 20mL) va cac 16p hitu co dugc két hop, dugc 1am kho trén natri sulfat khan, dugce
loc va cd duéi &p sudt giam. Cin dugc sicky trén cot silicagel véi-ety! axetat/ete dau
mo: (45/55) tao ra 2,70g (hi¢u suit 94%) hop chét tert-butyl 4-[(4-bromopyridin-2-
yl)metyl]piperazin-1-carboxylat dudi dang chit rdn mau vang. LCMS (ESI, m/z): 356
[M+H]+.‘ | |
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Buwéc 2: Diéu ché hop chit tert-butyl 4-[[5-(3-flophenyl)pyridin-2-
yl]jmetyl]piperazin-1-carboxylat

OH |
HO’B .F _ .
Br .Boc [ ) .Boc
: N N _ F Y N
»US A SNS
N Pd(PPh3)4, KoCO3, dioxan |, H,0 ‘ N

80°C, qua dém

Binh day tron 100mL dugc lam sach bang va duy tri khi tro nito tiép @6 duoc nap
-~ hop chét tert-butyl 4-[(5-bromopyridin-2-y1)mety1_]piperazin-l-carboxylat (1,00 g,
2,81mmol, 1,00 duong lugng), axit (3-flophenyl)boronic (0,790g, 5,65mmol, 2,00
- duwong luong), tetrakis(triphenylphosphin)paladi (0,325g, 0,280mmol, 0,10 duong
+ lugng), kali cacbonat (1,17g, 8,47mmol, 3,00 duong luong), dioxan (24mL), va nudc
(4mL). Dung dich tao thanh dugc khudy qua dém & nhiét 46 80°C va tiép d6 dugc pha
lodng véi nude (10mL) va dugce chiét bing etyl axetat (3 x SmL). Céc 16p hitu co dugc
két hop, dugc lam kho trén natri sulfat khan, dugc loc va c6 duéi ap sujt giam. Can
dugc sic ky trén cot silicagel véi etyl axetat/ete diu mé (1/1) tao ra 0,955g (hiéu suét
92%) hop chét tert-butyl 4-[[5-(3-flophenyl)pyridin-2-ylJmetyl]piperazin-1-carboxylat
dudi dang dau mau vang. LCMS (ESI, m/z): 372 [M+H]*.

Buwéc 3: Dién ché hop chat 1-[[5-(3-flophenyl)pyridin-2-yljmetyl] piperazin

F F

.Boc CF3COOH, CH,CI
B ONT 278, B NH
_ N & nhiét do trong phong, qua dém N
AN

M

-Binh déy tron 100mL, dugc nap hop chét.tert-butyl 4-[[5-(3-flophenyl)pyridin-2-
yl]metyl]piperazin-1-carboxylat (950mg, 2,56mmol, 1,00 duong lugng), diclometan
(15mL), axit trifloaxetic (2mL). Dung dich tao thanh dugc khudy qua dém & nhiét do
trong phbng. Hon hop tao thanh dugce cb diréi &p suét giam tao ra 500mg (thd) hop chét
1-[[5-(3-flophenyl)pyridin-2-ylJmetyl]piperazin dué6i dang dau mau vang. LCMS'(ES_I,
m/z): 272 [MHT'. |
Buorc 4: Piéu ché hop chét 1,1,»1,3,3,3-hexaﬂopropan-2-yl_ 4-[[5-(3-_ o
ilbphenyl)pyridin-Z-yl]metyl]piperazin—l-carboxylat (11k)
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CF;

PN

HO” “CF,

N” N triphosgen, iPr,NEt, CH,Cl,
& nhiét do trong phong, qua dém

Binh day tron 100mL duoc nap hop chét triphosgen (66,0mg, 0,220mmol, 0,30
duong lugng), diclometan (20mL), 1,1,1,3,3,3-hexaflopropan-2-ol (124mg, 0,740mmol,
1,00 duong luong). Hop chét N,N-diisopropyletylamin (181mg, 1,40mmol, 1,90 duong
lugng) dugc bd sung vao bing cach nhé giot. Dung dich tao thanh dugc khuéy trong
thoi gian 2 gid & nhiét do trong phong. Hop chét 1-[[5-(3-flophenyl)pyridin-2-
* yl]metyl]piperazin (200mg, 0,740mmol, 1,00 duong lugng) dugc bd sung vao. Dung
- dich tao thanh dugc khudy qua dém & nhiét d trong phong va tiép d6 dugc pha lodng
vé6i nuée (SmL). Hén hop tao thanh dugc chiét bing diclometan (3 x SmL) va cac 16p
hitu co' duge két hop, duge 1am kho trén natri sulfat khan, duge loc va cd dudi ap sudt
giam. San pham tho (352mg) dugc tinh ché bing HPLC diéu ché st dung diéu kién
gradien sau day: 20% CH3CN/80% Pha A téng dén 80% CH;CN trong thoi gian 10 phut,
tiép d6 dén 100% CH3CN trong thdi gian 0,1 phut, gift & 100% CH3CN trong thoi gian
1,9 phut, tiép d6 giam dén 20% CHsCN trong thoi gian 0,1 phut, va gitt & 20% trong
thoi gian 1,9 phtt, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cig, 19%¥150mm
Sum; Pha dong: Pha A: NH4HCOs3 trong nuéce (0,05%); Pha B: CH3CN; B do, UV220
& 254nm. Quy trinh tinh ché tao ra 164mg (hiéu suit 48%) hop chat 1,1,1,3,3,3-
hexaflopropan-2-yl 4-[[5-(3-flophenyl)pyridin-2-ylJmetyl]piperazin-1-carboxylat dudi
dang chit rén mau tring. "H NMR 300MHz (CDC153) & 8,79 (s,1H), 7,84-7,87 (m, 1H),
7,42-7,49 (m, 2H), 7,36 (d,/= 7,8 Hz, 1H), 7,29-7,30 (m, 1H), 7,08-7,14 (m, 1H),5,69-
5,82 (m,1H), 3,84 (s, 2H), 3,62 (br,4H), 2,58 (br, 4H). LCMS (ESI, m/z): 466 [M+H]".

Vidu 122: Hi)'p chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-metyl-4-(pyridin-3-
yl)phenyl]metyl]piperazin-l-carboxylat (111) o

N
A N O -CF2
. s O CF
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Hop chét néu & d& muc nay dugc tdng hop theo quy trinh dai dién trong vi dy 118
Buéc 1 dén 4 st dung axit (pyridin-3-yl)boronic: 'TH NMR 300MHz (CDC13) d 8,85 (d,
J=1,8 Hz, 1H), 8,58-8,60 (m, 1H), 7,85-7,89 (m, 1H), 7,34-7,40 (m, 4H), 5,72-5,80 (m,
1H)), 3,56 (s 6H), 2,49-2,51 (m 7H) LCMS (ESI m/z) 462 [M+H]+

Vidu 123: Hop chit 1,1, 1 3,3,3-hexaflopropan-2-y! 4-[[4-(2,6- dlmetylpyrldm -4-
yb)-2-metylphenyl]metyl]piperazin-1-carboxylat (11m)

Buée i: Piéu ché hop chit tert-butyl 4-[(4-bromo-2-
metylphenyl)metyl]piperazin-1-carboxylat |

H
[Nj NaBH(OAc)s, EtsN, CICH,CH,CI
& nhiét do trong phong, qua dém

Br

Binh day tron 560mL dugc nap hop chit 4-bromo-2-metylbenzaldehyt (8,00g,
40,2mmol, 1,00 dwong lugng), tert-butyl piperazin-1-carboxylat (9,40g, 50,5mmol, 1,26
dwong lugng), trietylamin (6,50g, 64,2mmol, 1,60 duong lugng) va dicloetan (200mL).
Dung dich tzo thanh dugc khudy trong thoi gian 30 phiit & nhiét do trong phong. Natri
trlaxetexybohydrua ran (27,0g, 127mmol, 3,17 duong ivgng) dugc bd sung vao. Dung
d1ch tao thanh duge kbuay qua dém & nhiét d0 trong phong. Tién trinh phan tng dugce
kiém tra bang LCMS. T1ep d6 phan ung dugc lam dimg bang cach bd sung nudc
(100mL). Dung dich tao thanh dugc chiét bangdiclometan (3 x 200mL) va céc 16p hitu
co duoe két hop, dugc rira bing nude mudi (2 x 200mL), dugc 1am khd trén natri sulfat
khan va dugc c6 dudi 4p suét giam. Cén_ duge sic ky trén cot silicagel vdi etyl axetat/ete
ddu mo (2/3) tao ra 10,0g (hidu sudt 67%) hgp' chét tert-butyl 4-[(4-bromo-2-
metylphenyl)metyl]piperazin-1-carboxylat du6i dang chét rin mau trdng. LCMS (ESI,
m/z): 369 [M+H]". '
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Bwée 2: Didu ché hop chit tert-butyl 4-[[4-(2,6-dimetylpyridin-4-yi)-2-
metylphenyljmetyl]piperazin-1-carboxylat

Boc /\l

() )fi | “|

AN
| =
O Pd(PPh3)4, KzCOg3, dioxan , HZO :
Co ) 75°C, qua dém . X
Br |
: . . _
' N

Binh day tron 25mL dugc duy tri khi tro nito duoc nap hop chéit teﬁ-butyl 4-[(4-
bromo-2-metylphenyl)metyl]piperazin-1-carboxylat (368mg, 1,00mmol, 1,60 dwong
lwong), axit (2,6-dimetylpyridin-4-yl)boronic (300mg, 1,99mmol, 1,99 duong lugng),
Pd(PP113)4 (1 l6mg 0, IOOmmol 0,10 duong lugng), kali cacbonat (4 14mg, 3,00mmol,
3, 01 duorng hr(mg) dloxan (6mL) va nudc (lmL) Dung dich tao thanh dugc khudy qua
dém & nhiét dQ 75°C. Tién trinh phan tng dugc kiém tra bing LCMS. Tiép db phan tng
duoc lam dimg bing cach bd sung nuée (10mL). Dung dich tao thanh dwoc chiét
bangetyl axetat (3 x 10mL) va céc 16p hitu co dugc két hop, duoc rua bing nudc mubi
(2 x 10mL), duge 1am kho trén natri sulfat khan va dugc c6 dudi ap suét giam. Cgn dugc
sdc ky trén cdt silicagel véi etyl axetat/ete diu mé (1/1) tao ra 350mg (hiéu suét 89%)
hop chét tert-butyl 4-[[4-(2,6-dimetylpyridin-4-y1)-2-metylphenylJmetyl]piperazin-1-
carboxylat dudi dang dau mau vang. LCMS (ESI, m/z): 396 [M+H]*.

Buéc 3: Didu ché hop chat 1-[[4- (2 6- d1metylpyr1d1n-4-yl)— -

mﬂty}phvnyl‘metyl]plperazm

%N . HNT™
(N B

CF3COOH, CH,Cly

&'nhiét do trong phong, 5 gio

2 N

N

Binh day tron 50mL dugc duy tri khi tro nite duoc nap hep chét tert-butyl 4-[[4-
(2,6-dimetylpyridin-4-y1)-2-metylphenyl]metyl]piperazin-1-carboxylat ..(350mg,
0,880mmol, 1,00 dwong iugng) va diclometan (5SmL). Axit trifloaxetic (0,5mL) duoc bd
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sung vio bing c4ch nhé giot & nhiét do 0°C. Dung dich tao thanh dugc khudy trong thoi
gian 5 gi¢ & nhiét d trong phong. Tién trinh phan tng dugc kiém tra bing LCMS. Tiép
d6 phan tng dugc lam dimg bang cach bd sung nuéc (10mL). Dung dich tao thanh dugc
' chiét bing diclometan (3 x 10mL) va cac 16p hitu co duge két hop, duoc rira bang nuéc
mudi (2 x 10mL), duge 1am kho trén natri sulfat khan va duge c6 dudi ap suét giam tao
ra 270mg (tho) hop chét 1-[[4-(2,6-dimetylpyridin-4-y1)-2-
metylphenyl]metyl]piperazin dudi dang dau mau vang. LCMS (ESI, m/z): 296 [M-+H]".

Budc 4: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(2,6-
-dimetylpyridin-4-yl)-2-metylphenyl]metyl] piperazin-1-carboxylat (11m)

HN/\ ' -
N—<
CF3
triphosgen:, 'PryNEt, CH2C|2
0°C, 5 gio

Binh day tron 25mL dugc duy tri khi tro nito dugc nap hop chét triphosgen
(46,0mg, 0,150mmol, 0,35 duong luong), 1,1,1,3,3,3-hexaflopropan-2-ol (111mg,
0,660mmol, 1,50 duong lugng) va diclometan (3mL). Hop chat N,N-

diisopropyletylamin (170mg, 1,32mmol, 2,99 duong lugng) dugc bd sung vao bing
cach nhd giot & nhiét do 0°C. Dung dich tao thanh dugc khudy trong thoi gian 2 gid &
nhiét @ 0°C. Hop chét 1-[[4-(2,6-dimetylpyridin-4-yl)-2-metylphenylmetyl]piperazin
(130mg, 0,440mmol, 1,00 duvong lugng) trong diclometan (2mL) duoc b sung vao bang
cach nho giot & nhiét d6 0°C. Dung dich tao thanh dugc khqu trong thoi gian 3 gio &
nhiét d6 0°C. Tiép d6 phan Gng dugc lam dimg bang cach bd sung nudc (20mL). Dung
dich tao thanh dugc chiét bingdiclometan (3 x 20mL) va céc 16p hitu co dugce két hop,
dugc rira bing nudc mudi (2 x 20mL), dugc 1am khd trén natri sulfat khan va dugc co
du6i 4p suit giam. San pham thé (300mg) duge tinh ché bing HPLC diéu ché sir dyng
didu kién gradien sau ddy: 30% CH3CN/70% Pha A ting dén 70% CH3CN trong thoi
gian 10 phit, tiép d6 dén 100% CH3CN trong thoi gian 0,1 phut, giit & 100% CH;CN
trong thoi gian 1,9 phut, tiép d6 giam dén 30% CH;CN trong thoi gian 0,1 phut, va gitt
& 30% trong thoi gian 1,9 phit, trén may sic ky Waters 2767-5. Cot: Xbridge Prep Cis,
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19%150mm 5Sum; Pha dong: Pha A: NHsHCOstrong nuéce (0,05%); Pha B: CH3CN; B§
do, UV220 & 254nm. Quy trinh tinh ché tzo ra 101mg (hiéu suét 47%) hop chét
1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(2,6-dimetylpyridin-4-yl)-2-
metylphenyl]metyl]piperazin-1-carboxylat dudi dang diu mau vang. "TH NMR 400 MHz
(CDCl3) § 7,42-7,45 (m, 2H), 7,35-7,37 (m, 1H), 7,21 (s, 2H), 5,75-5,81 (m, 1H), 3,56-
3,58 (m, 6H), 3,62 (s, 6H), 2,48-2,53 (m, 4H), 2,46 (s, 3H). LCMS (ESL, m/z): 490
[M+H]*.

Vi du 124: Hop chit 1,1,1,3,3,3-hexaflopropan-2-y! 4-[[2-metyl-4-(3-metylpyridin-
4-yl)phenyl]metyl]piperazin-l-carboxylat (11n) |
NDN—{:

CF3
~

CF3

Hop chit néu & daé rhuc nay dugc tbng hop theo quy trinh dai dién trong vi dy 118
Buége 1 dén 4 sir dung axit (3-mefylpyridin—4-yl)boronic: 'H NMR 300MHz (CDC13) d
8,51 (d, J = 13,6 Hz, 2H), 7,35-7,37 (m, 1H), 7,14-7,19 (m, 3H), 5,75-5,81 (m, 1H),
3,58-3,60 (m, 6H), 2,51-2,60 (m, 4H), 2,44 (s, 3H), 2,32 (s, 3H). LCMS(ESI, m/z): 476
[M+H]".

Vi dy 125: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-flo-4-(3-
flophenyl)phenyl]metyl]piperazin-1-carboxylat (110)

F
F\©/©/\ 'CNTOYCFs
— O CF3

Hop chét néu & dé muc nay dugc tbng hop theo quy trinh dai dién trong vi du 117
Budée 1 dén 4 sir dung axit (3-flophenyl)boronic: 'HNMR 300MHz (CDC13) 87,33-7,51
(m, 4H), 7,28 (s, 1H), 7,25-7,27 (m, 1H), 7,03-7,10 (m, 1H), 5,69-5,81 (m, 1H), 3,59-
3,81 (m, 6H), 2,54 (br, 4H). LCMS (ESI, m/z): 483 [M+H]".
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Vi du 126: Hop chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[(2-flo-4-
phenylphenryi)metyl]piperazin-1-carboxylat (11p)

F
OO
N_ _O._ _CF,
O bR
O CF;
Hop chit néu & d& muc nay dugce tbng hop theo quy trinh dz,ii dién trong vidu 117
Buéc 1 dén 4 sir dung axit phenylboronic: 'H NMR 300MHz (CDC13) d 7,60 (d, J= 8,0

Hz, 2H), 7,29-7,50 (m, 6H), 5,74-5,80 (m, 1H), 3,42-3,68 (m, 6H), 2,57-2,74 (m, 4H).
LCMS (ESL /z): 465 [M+H]*. |

=Vidu 127: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yt 4-[(2-metyl-4-
~‘»’ph¢nylp!.1enyl)_‘metyl]piperazin-l-carboxylat (11q)

O O NK/N\H/OYCF?’
O CF;

Hop chét néu & d& muc nay dugc tbng hop theo quy trinh dai dién trong vi du 118
Budc 1 dén 4 st dung axit phenylboronic: '"H NMR 400 MHz (CDC13) d 7,57-7,60 (m,
2H), 7,31-7,60 (m, 6H), 5,72-5,80 (m, 1H), 3,53-3,55 (m, 6H), 2,43-2,49 (m, 7H).
LCMS (ESIL, m/z): 461 [M+H]".

Vi du 128: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(3-metylphenyl)-2-
phenoxyphenyl]metyl]piperazin-1-carboxylat(11r)

OPh

Buwéc 1: Didu ché Lop chit 4-bromo-2-phenoxybenzaldehyt

O

| | HO
o & e 2y
150°C, 4 giv Br OPh

Y
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Binh day tron 250mL dugc lam sach bang va duy tri dudi khi tro nite tiép d6 duge
nap hop chit 4-bromo-2-flobenzaldehyt (2,00g, 9,85mmol, 1,00 dwong lugng), pherol
(0,926g, 9,84mmol, 1,00 duong lugng), kali cacbonat (1,35g, 9,77mmol, 0,99 duong
lugng), va N,N-dimetylaxetamit (30mL). Dung dich tao thanh dugc khudy trong thoi
gian 4 gio & nhiét 40 150°C va tiép d6 dugc pha lodng véi nude (30mL} va duge chiét
béng etyl axetat (3 x 20mL). Céc 16p hitu co dugc két hop, dugc 1am kho trén natri sulfat -
khan, dugc loc va cd dudi 4p suat giam. Cin dugc séc ky trén cot silicagel véi etyl
axetat/ete ddu mé (1/99) tao ra 2,40g (hiéu sult 88%) hop chét 4-bromo-2-
phenoxybenzaldehyt dudi dang chét rin mau vang nhat. 'H NMR 400 MHz (CDC13) &
10,51 (s, IH), 7,82 (d, J = 8,4 Hz, 1H), 7,41-7,48 (m, 1H), 7,33 (d, J = 8,4 Hz, 1H),
7,25-7,29 (m, 1H), 7,12 (d,J="7,6 Hz, 2H), 7,04 (s, 1H). LCMS (ESI, m/z): 277 [M+H]".

Budc 2: Diéu che h0'p chit 4-[(4-bromo-2-phenoxypheny! \met_yl}piperazin-l_-

carboxy’at

_ . - Br ‘ _.Boc
CHO HN  N-Boc . (\N
O e
Br” oPh NaBH(OAc);, CICH,CH,CI oph
: : & nhiét d6 trong phong, qua dém - : o )

~ Binh 'déy tron 100mL, dugce nap hop chit 4-bromo-2;phenoxybenzaidehyt (lA,OOg,
3,6 1lmmol, 1,‘00' duong lugng), tert-butyl piperazin-l-carbokylat (0,674g, 3,62mmol,
1,00 dwong liI(_)ng), v diclometan (30mL). Dung dich tao fhénh dugce khuéy frong thoi
gian 30 phit & nhiét d6 trong phong. Natri triaxetoxybohydfua (2,30g, 1’0 8mmol, 3,01
duong lchmg) duoc bd sung vao. Dung dich tao thanh duoc khudy qua dém & nhiét do
trong phong va tiép d6 dugc pha loang véi H,0 (IOmL) Hdn hop tao thanh dugc chiét
-ba‘ngdlclometan (2 x 10mL) va céc 16p hitu co duogc két hop, duoc Tam khd trén natri
sulfat khan, duoc loc va cd duéi ap suét giam. Cin dugc sdc ky trén cot silicagel voi
etyl axetat/ete ddu m6 (8/92) tao ra 1,20g (hiéu sudt 74%) hop chat tert-butyl 4-[(4-
bromo-2-phenoxyphenyl)metyl]piperazin-1-carboxylat duéi dang déu mau vang.

LCMS (ESI, m/z): 447 [M+HT*,

Buérc 3: Diéu ché hop chit tert-butyl 4-[[4-(3-metylpheny!)-2-
phenoxyphenyl]metyl]piperazin-1-carboxylat '
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OH
Br Boc HO,B | >
o p pu—
: Pd(PPhg)s, KoCO3, dioxan », H,0
. . OPh 80°C, qua dém | OPh

Binh déy tron 100mL dugc 1am sach bing va duy tri khi tro nito tiép do duge nap
hop chét tert-putyl 4-[(4-bromo-2-phenoxyphenyl)metyl]piperaz.ih- 1 -carbdxylat (1,20g,
2,68mmol, 1,0'0 duong lu'qng), axit (3-metylphenyl)boronic (0,730g, 5,37mmol, 2,00
duong lugng), PA(PPh3)4 (0,310g, 0,270mmol, 0,10 duong lugng), kali cacbonat (1,10g,
7,96mmol, 2,97 duong lugng), dioxan (12mL), va nuéc (2mL). Dung dich tzo thanh
.dugc khudy qua dém & nhiét d6 80°C va tiép d6 dugc pha lodng v6i nuée (10mL) va
augce chiét bing etyl axetat (3 x 10mL). Cac 16p hiru co duge két hop, duoc 1am kho
trén néitri sulfat khan, degc loc va cd dudi 4p sufit giam. Cin dugc sic ky trén cot
silicagel v6i etyl axetat/ete ddu mo (1/9) tao ra 1,00g (hiéu suét 81%) hop chét tert-butyl
4-[[4-(3-metylphenyl)-2-phenoxypheny1]metyl]plperazm- ]-carboxylat dudi dang dau
mau vang. LCMS (ESI, m/z): 459 [M+H]".

‘Buéc 4: Biu ché hop chit 1-[[4-(3-metylphenyl)-2- -
phenoxyphenyl]metyl]piperazin |

.Boc
CF3COOH, CH,Cly

_& nhiét d trong phong, qua dém
OPh | OPh

Bmh day tron IOOmL dwoc nap hop chit tert— butyl 4- [[4-(3-metylphenyl)- 2-
phenoxyphenvl]metyl]p1perazm 1-carboxylat (1, OOg, 2, 18m'nol 1, 00 duong 11r0’ng)
axit trlﬂoaxeac (ImL), d1clometan (IOmL) Dung dich tao thana dlIO’u muay qua dém
V] nhlet do trong phong va duge cd dudi ap suét glam tao ra O,SOOg (tho) ho*p c}‘at 1- [[4-
(3-metv1phef1y1) 2-phenoxypneny1]metyl]plperazm du6i dang dau mau vang LCMS
(ESI m/z) 359 [M+H]+

'Blro’c 5 Ble’u che nO'p chat 1,1,1,3,3, 3 hexaﬂopropan-Z-yl 4-[[4-(3-metylpheny!))-2-
phenoxyphenyl]metyl]plperazm -1-carboxylat (11r)
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Q. L D LT

N ONH HO™ "CF3 (\NJ\O)\CF3
|

= N \) triphosgen?, N \/I

iper Et, CH2C|2,
OPh & nhiét d6 trong phong, qua dém OPh

- Binh day tron 100mL, dugc nap hop chét triphosgen (50,0mg, 0,170mmol, 0,30
‘duong lugng); diclometan (10mL), 1,1,vl,3,3,3-hexaﬂopropan-2-ol (94,0mg, 0,560mmol,
1,00 duong luong). Hop chét N,N-diisopropyletylamin (144mg, 1,00mmol, 2,00 dwong
lugng) dugce b6 sung vio bang cich nhd giot. Dung dich tao thanh dugc khudy trong
thiyi gian .2, gid 6. nhiét d0 trong phong, Hop, chét: 1-[[4-(3-metylphenyl)-2-.
sphenoxyphenyl]metyl]piperazin (200mg, 0,560mmol, 1,00 duong lugng) dugc bd sung
5V2‘1(); Dung dich tao thanh dugc khudy qua dém & nhiét do trong phong va tiép d6 dugc
+pha loang véi nude (SmL). H5n hop tao thanh dugc chiét bangdiclometan (2 x 10mL)
“va cac 16p hitu co duge két hop, duoc 1am kho trén natri sulfat khan, dugc loc va cb
dudi 4p suét giam. San phim thd (230mg) dugc tinh ché bing HPLC diéu ché st dung
didu kién gradien sau day: 20% CH;CN/80% Pha A ting dén 80% CH3CN trong thoi
gian 10 phut, tiép d6 dén 100% CH3CN trong thoi gian 0,1 pht, gitt & 100% CH3CN
trong thoi gian 1,9 phut, tiép d6 giam dén 20% CH;CN trong thoi gian 0,1 phut, va gift
& 20% trong thoi gian 1,9 phut, trén may sdc ky Waters 2767-5. Cot: Xbridge Prep Cis,
19*150mm Sum; Pha dong: Pha A: NH4HCOstrong nudc (0,05%); Pha B: CH3CN; B
do, UV220 & 254nm. Quy trinh tinh ché tao ra 173mg (hiu sudt 56%) hop chat
1,1,1,3,3,3-hexaflopropan-2-yl . 4-[[4-(3-metylphenyl)-2-
phenoxyphenyl]metyl]piperazin-1-carboxylat dudi dang diu mau vang. 'H NMR
300MHz (CDC1s) § 7,51 (d,J = 7,8 Hz, 1H), 7,27-7,39 (m, 5H), 7,21-7,248 (m, 1H),
7,18 (d,J = 1,5 Hz, 1H), 7,12-7,14 (m, 1H), 7,02-7,07 (m, 1H), 6,92-6,96 (m, 2H), 5,71-
5,79 (m, 1H), 3,62 (s, 2H), 3,50 (br, 4H), 2,50-2,51 (m, 4H), 2,37 (s, 3H). LCMS (ESI,
m/z): 553 [M+H]".

Vi du 129:'qu chat 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-métyl-4-(2-metylpyridin—
'3-yl)phenyl]metyl]pipérazin-l-carboxylat (11s) A
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Hop chit néu & dé& muc nay duoc tong hop theo quy trinh dai dién trong vi du 118
Budc 1 dén 4 sir dung axit (2-metylpyridin-3-yl)boronic: 'H NMR 400 MHz (CDCl13)
dg5sl(d,J= 4,8 Hz, 1H), 7,52 (d, /= 7,6 Hz, 1H), 7,33 (d, J=17,6 Hz, 1H), 7,12-7,20
(m, 3H), 5,76-5,8'2 (m, 1H), 3,56-3,59 (m, 6H), 2,51-2,54 (m, 7H), 2,43 (s, 3H). LCMS
(ESL, m/z): 476 [M+H]".

Vi du 130 Hop chat 1, 1 1 3,3,3- hexaﬂopropan-z-yl 4-[[2 flo-4 (2-metylpyr1d1n-3-
)l)phenyl]metyl]plperazm -1-carboxylat (11t)

|
F/\ \I

<+ Hop ché'it néu & d& muc nay dugc téng hop theo quy trinh dai dién trong vi du 117
Budce 1 den 4 st dung axit (2-metylpyridin-3 -yl)boromc TH NMR 300MHz (CDC13) d
8,54 (d, J=4,8 Hz, 1H), 7,44-7,53 (m, 2H), 7,20-7,22 (m, 1H), 704 7, 12(m 2H), 5,74-
5,80 (m, 1H), 3,61-3,68 (m, 6H), 2,54-2,58 (m, 7H). LCMS (ESI, m/z): 480 [M+H]".

Vidu 131: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[6-metyl-5-(2-
metylphenyl)pyridin-2-yljmetyl]piperazin-1-carboxylat(l iu)

Bwée 1: 5-bromo-6-metylpyridin-2-carbaldehyt

B DIBALH, THE DN
| -78°C, 1 givy > | A0
N7 COOM & N

Binh day tron 250mL dirgc 1am sach bang va duy tri duorl khi tro nito tiép d6 dugc

nap hop chat metyl 5-bromo-6-metylpyridin-2-carboxylat (7,00g, 30,6mmol, 1,00
duong lugng), tetrahydrofuran (150mL). Hop chét diisobutylaluminium hydrua (60mL,
1 mol/Ltrong hexan) dugc bd sung vao bing cach nhé giolt" & nhiét do -78°C. Dung dich
tao thanh dugc khudy trong thoi gian 60 phut & nhiét d¢ -78°C, dwoc lam dimng bing
amoni clorua (50mL), dugc chiét bang etyl axetat (2 x 100mL). Cac 16p hitu co duge

két hop, dugc 1am khd trén natri sulfat khan, -dugc loc va ¢6 duéi ap suit giam. Cin
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duge sic ky trén cot silicagel vdi etyl axetat/ete dau mé (10/90) tao ra 4,20g (hiéu suft
76%) hop chit 5-bromo-6-metylpyridin-2-carbaldehyt dudi dang chét rdn mau vang
nhat. 'H NMR 300MHz (CDC13) § 10,04 (s, 1H), 8,02 (d, /= 8,1 Hz, 1H), 7,67 (d, J =
8.4 Hz, 1H), 2,78 (s, 3H). LCMS (ESI, m/z): 200 [M+H]". |

Buéc 2: Didu ché hop chét tert-butyl 4-[(5-bromo-6-metylpyridin-2-
yl)metyl]piperazin-1-carboxylat

HN N-B
-Boc .

Br | N \ , Br N r»\N,Boc
N NaBH(OAc);, CICH,CH,CI N

& nhiét do trong phong, qua dém

Binh d4y tron 250mL dugc nap hop chit 5-bromo-6-metylpyridin-2-carbaldehyt
(4,90g, 24.6mmol, 1,00 dwong lugng), tert-butyl piperazin-1-carboxylat (4,60g,
24,7mmol, 1;01 duong lugng), 1,2-dicloetan (150mL). Dung dich tao thanh dugc khudy
trong thoi gian 30 phit ¢ nhi¢t d0 trong phong. Natri triaxetoxybohydrua (15,6g,
73,61nin01, 3,0(}) duong lugng) dugc bd sung vao. Dung dich tao thanh duoc khudy qﬁa
dém & nhiét do trong phong va dugc pha lodng véi nude (50mL), dugce chiét bang
diclometan (2 x 100mL). Céc 16p hitu co dugc két hop, dugc 1am kho trén natri sulfat
khan, dugc loc va cd dudi ap sut giam. Cgn dugc sic ky trén cot silicagel v6i etyl
axetat/ete diu mé (30/70) tao ra 7,80g (hiéu suét 82%) hop chat tert-butyl 4-[(5-bromo-
6-metylpyridin-2-yl)metyl]piperazin-1-carboxylat dudi .dang chét rin mau vang nhat.
LCMS (ESI, m/z): 370 [M+H]".

Buéc 3: Pidu ché hep chit tert-butyl 4-[[6-metyl-5-(2-metylphenyl)pyridin-2-
ylJmetyi] piperazin-1-carboxylat . o |

peUSH :
SN NJ Pd(PPhs)s, K,CO3, dioxan , H,O

80°C, qua dém

Lo nhé 40mL dugc lam sach bang va duy tri dudi khi tro nito tiép @6 dugc nap
hop chit tert-butyl 4-[(S-bromo-6-metylpyridin-Z—yl)metyl]piperazin-1-carboxy1at
(1,00g, 2,70mmol, 1,00 duong lugng), axit (2-metylphenyl)boronic (0,730g, 5,40mmol,
2,00 dwong luong), tetrakis(triphenylphosphin)paladi (0,310g, 0,270mmol, 0,10 duong
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lwong), kali cacbonat (1,15g, 8,32mmol, 3,08 dwong lugng), dioxan {15mL), nuéec
(3mL). Dung dich tao thanh dugc khudy qua dém & nhiét do 80°C va dugc pha lodng
v6i nuée (20mL). Dung dich tao thanh dugc chiét bing etyl axetat (2 x 20mL) va 16p
hitu co dugc 1am kho trén natri sulfat khan, dugc loc va c6 dudi ap sudt giam. Can dugc
sdc ky trén cét silicagel véi etyl axetat/ete diu mé (60/40) tao ra 1,00g (hidu sudt 92%)
hop * chit tert-butyl  4-[[6-metyl-5-(2-metylphenyl)pyridin-2-ylJmetyl]piperazin-1-
carboxylat dudi dang ddu mau vang. LCMS (ESL, m/z): 382 [M+H]".

Buéc 4: Diéu ché hop chit 1-[[6-metyl-5-(2-metyiphenyl)pyridin-2-
yl]metyl]piperazin

CF3COOH, CH,Cl,

X n-BC ' - X NH
SUSEET . LD

_ N \) & nhiét @6 trong phong, qua dém
N

- Binh day tron 100mL dugc nap hop chét tert-butyl 45L[6-metyl-5-(2-
metylphenyl)pyridin-2-yl]metyl]piperazin-1-carboxylat (1,00g, 2,62mmol, 1,00 duong
luong), diclometan (20mL). Axit trifloaxetic (2,5mL) dwrgc bd sung vao béng cach nhé
giot & nhiét d6 0°C. Dung dich tao thanh dugc khudy qua dém & nhiét d) trong phong
va duge cd duéi 4p sudt giam tao ra 0,800g (thd) hop chit 1-[[6-metyl-5-(2-
metylphenyl)pyridin-2-ylJmetyl]piperazin dué6i dang chét rn mau vang. LCMS (ESI,
m/z) 282 [MTH]+

Buéc 5: Pidu ché hop chat 1,1,1,3,3,3- hexaﬂopropan-Z-vl 4- [[6 metyl-5-(2-
metylphenyl)pyridin-2-yl]metyl]piperazin-1-carboxylat (11u)

CF;
& Ho—
A ,/\NH CF; O CF;
Jo N : > Z (\NJ\OJ\CF3
N triphosgen. ProNEt, CH,Cl, o N
' & nhiét d6 trong phong, qua dém ' N - '

Lo nho AOmL dugc nap dung dich chua hop chét trlphosgen (8.> Omg, 0,280mmol,
0, 39 duong lugng) trong dlclometan (20mL), 1,1, 1 3 3,3 hexaﬂopropan—2 ol (141mg,
0, dﬂOmmol 1,18 duong lu’ong) Hop chit N, N dusopropyletylamm (542mg, 4,A9mmol
5,90 ducng l'rorng) dugc bd sung vao bang cach nhd giot ¢ nhi¢t do 0°C Hén hop duge
khuay trong thoi gian 2 gio & nhiét do trong phong. Hop chét 1 [[6 metyl-5-(2-
metylphenyl)pyridin-2-ylJmetyl]piperazin (200mg, 0,710mmol, 1,00 duong lugng)
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dugc bd sung vao. Dung dich tao thanh dugc khudy qua dém & nhiét @ frong phong va

dugc b dudi ap sudt giam. Cin dugc chay sc ky trén cdt Cys véi axetonitril/mude (40/60)
tao ra 219mg (hiéu suit 65%) hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[6-metyi-5-

(2-metylphenyl)pyridin-2-ylJmetyl]piperazin-1-carboxylat du6i dang diu mau vang. 'H

NMR 300MHz (CDC13) § 7,43 (d, J=7,5 Hz, 1H), 7,28-7,34 (m, 4H), 7,09 (d, J= 6,9

Hz, 1H), 5,72-5,80 (m, 1H), 3,77 (s, 2H); 3,65 (br, 4H), 2,63 (bz, 4H), 2,31 (s, 3H), 2,07

(s, 3H). LCMS (ESI, m/z): 476 [M+H]* | ‘

Vi du 132: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[5-(3-flophenyl)pyridin-2-
yijmetyl] piperazin-1-carboxylat (11v)

©/ F | O CF,
Z (\N/U\O)\C&

“Hop chit néu & d& muc nay dugce tdng hop theo quy trinh-dai dién trong vi du 131
Budce 3-5 st dung axit (2-flophenyl)boronic. 'TH NMR 300MHz (CDC13) 7,52 (d, J =
7,8 Hz, 1H), 7,32-7:43 (m, 2H), 7,14-7,26 (m, 3H), 5,72-5,82 (m, 1H), 3,74 (s, 2H), 3,63
(bz, 4H), 2,60 (br, 4H), 2,44 (s, 3H). LCMS (ESI, m/z): 480 [M+H]".

Vidu 133:H(j’p chit 1,1,1,3,3,3—hexaflopropan—2-yl 4-[[5-(3-ﬂ0phenyl)-6-
metylpyridin—Z-yl]metyl]piperazin4l-carboxylat(l 1w)

Hop chét néu & d& muc nay dugc tdng hop theo quy *rini dai dién trong vi du 131
Budce 3 dén 3 st dung axit (3-flophenyi)boronic. 3 NMR 300MHz (CDCl35 8 7,50 (d,
J=1,8 Hz, lH), 7,26-7,45 (m, 2H), 7,01-7,11 (m, 3H), 5,72-5,80:(m, IH;), 3,73 (s, 2H),
3,62 (br, 4H), 2,59 (br, 4H), 2,50 (s, 3H). LCMS (ESI, :n/z): 480 [M+H]+.

Vi du 134: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-(dimetylcarbamoyl)-4-
phenylphenyl]metyl]piperazin-l-carboxylat (11x)
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Buwéc 1: Piéu ché axit 5-bromo-2-formylbenzoic

Br

LiOH, THF, H,O HO
& nhiét 46 trdng phong, qua dém

(@)

| Binh ddy tron 50mL duge nap hop chéit metyl 5-bromo-2-formylbenzoat (1,00g,
4.,11mmol, 1,00 dwong luong), lithi hydroxit (2,00g, 83,5mmol, 20,0 duong luong),
tetrahydrofuran (10mL), va H,O (10mL). Dung dich tao thanh dugc khudy trong thoi
gian 3 gio ¢ nhiét d§ trong phong. Tri s6 pH ciia dung dich dugc didu chinh dén 6 bing
dung dich hydro clorua (2mol/L). Dung dich thu dugc bang cach loc tao ra 0,700g (tho)
axit 5-bromo-2-formylbenzoic dudi dang chét rin mau vang nhat. LCMS (ESI, m/z):
227 [M-H]. |
Buwéc 2: Didu ché hop chit 5-bromo-2-formyl-N,N-dimetylbenzamit

Br

Br
H
~ N_ (0]
HO >
- EDCI, HOBT, CH,Cl, N g
o) X O nhiét do trong phong, qua dém

Binh d4y tron 100mL dugc nap axit 5-bromo-2-formylbenzoic (350mg, 1,5 3mmol,
1,00 dueng luong), N-(3-dimetylaminopropyl)-N’-etylcarbodiimit hydrociorua (355mg,
1,85mmol, 1,20 duwong lugng), 1-hydroxybenzotrizol (315mg, 2,33mmol, 1,50 duong
lugng), diclometan (10mL). Dung dich tao thanh dugc khudy trong thoi gian 15 phut &
phiét d trong phong. Dimetylamin (208mg, 4,61mmol, 3,00 duong luong) dugc bd
sung vao. Dung dich tao thanh dugc khudy qua dém & nhiét dd trong phong, dugc pha
loAng v6i nude (20mL), duge chiét bang diclometan (3 x 20mL) va céc 16p hitu co duge
két hop, dugc iam kho trén NaxSO4, dugce loc va cd dudi ap suét giam. Cn duogc séc ky

trén cot silicagel vdi etyl axetat/ete dau mé (50/50) tao ra 86,0mg (hiéu sudt 22%) hop
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chét 5-bromo-2-formyl-N,N-dimetylbenzamit du6i dang diu mau vang nhat. LCMS
(ESI, m/z): 256 [M+H]*. -

Budée 3: Pidu ché hop chét tert-butyl 4-[[4-bromo-2-
(dimetylcarbamoyl)phenyl]metyl]piperazin-1-carboxylat

Br
HN N—Boc
_/ _
NaBH(OAC)s, EtsN, CICH,CHCl  Boc—N N N
& nhiét d trong phong, qua dém / o \

Bihh day tron 100mL dwoc nap hop chit tert-butyl piperazin-1-carboxylat (86,0mg,
0,460mmol, 1,00 duwong lugng), 5-bromo-2-formy!-N,N-dimetylbenzamit (130mg,
0,510mmol, 1,10 dwong lugng), diclometan (10mL). Trietylamin (139mg, 1,37mmol,
3,00 dwong lwong) duoc bd sung vao. Hon hop duge khudy trong thoi gian 30 phit &
nhiét @0 trong phong. Natri triaxetoxybohydrua (293mg,. 1,3‘8mm61, 3,00 duong hfc_mg)
duoc bd sung ve‘xo Dung dich tao thanh dugc khudy qua dém & nhiét do trong phong,
duoc pha lodng véi nuée (15mL) dugc chiét bang diclometan (3 x 15mL) va cac 16p
hiru co dum, ikét hop, duoc lam khd trén NazSO4, duoc loc va cd dudi ap sudt giam. Cin
dugc chay sic ky trén cot silicagel véi etyl axetat/ete dau mo (50/50) tao ra 170mg (hiéu
sut 87%) hop chét tert-butyl 4-[[4-bromo-2-
(dimetylcarbamoyl)phenyl]metyl]piperazin-1-carboxylat du6i dang dAu mau vang nhat.
LCMS (ESI, m/z): 426 [M+H]".

Budrc 4: Pidu ché ho’p chit tert-butyl 4-[[2- (dlmetylcarbamoyl) -4-
phnnvlphenyl]metyl]plperazm -1-carboxylat '

A

/ \ / >
‘Boc—N N- N Pd(PPh3)s, K,COg, dioxan , H,0
/ 0 \ 80°C, qua dém Boc—N

Br

Binh day tron 100mL dwoc lam sach va duy tri bang khi tro nitor,. dugc ngp hop
chat tert-butyl 4-[[4-bromo-2-(dimetyl‘carbamoyl)phenyl]metyl]piperazin—l-éarboxylat
(130mg, 0,300mmol, 1,00 duong luwong), axit phenylboronic (113mg, 0,930mmol, 3,00
duong lugng), kali cacbonat (128mg, 0,930mmol, 3',00 | duong ludng),
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tetrakis(triphenylphosphin)paladi (36,0mg, 0,030mmol, 0,10 dwong lugng), dioxan
(4mL), H>O (0,4mL). Dung dich tao thanh dugc khuly qua dém & nhiét ¢ 80°C va dugc
c¢d duéi &p sult giam. Cin dugc chay sdc ky trén cot silicagel véi etyl axetat/ete diu mo
(25/75) tao ra 100mg (hiéu suit 79%) hop chit tert-butyl 4-[[2-(dimetylcarbamoyl)-4-
phenylphenyl]metyl]piperazin-1-carboxylat dudi dang dAu mau vang nhat. LCMS (ESI,
m/z). 424 [M+H]".

Buéc 5: Didu ché hop chit N,N-dimetyl-5-phenyl-2-(piperazin-1-
ylmetyl)benzamit

()

— O | CF3COOH, CH;Cly ._&\;
N N
Jd

Boc—N \ & nhiét d6 trong phong, l

Binh day tron 50mL dugc nap hop chét tert-butyl 4-[[2-(dimetylcarbamoyl)-4-
phenylphenyl]metyl]piperazin-1-carboxylat (300mg, 0,710mmol, 1,00 dwong luong),
diclometan (5mL), axit trifloaxetic (ImL). Dung dich tao thanh dugc khudy trong thoi
gian 1 gi¢ & nhiét d9 trong phong, dugc ¢ dudi ap suit giam tao ra 229mg (thd) hop
chit N,N-dimetyl-5-phenyl-2-(piperazin-1-ylmetyl)benzamit duéi dang diu mau vang
nhat. LCMS (ESI, m/z): 324 [M+H]".

Buéc 6: Didu ché hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-
(dimetylcarbamoyl)-4-phenylphenyl]metyl]piperazin-1-carboxylat (11x)

(o “) 25
CF

B e SN USRS
N . . -

_B triphosgen, /Pr,NEt, CH,Cl
Q—NH & nhiét do trong phong, qua dém 0 N/
|

o)

Binh day tron 100mL duoc nap hop chét triphosgen (55,0mg, 0,190mmol, 0,30
duong lugng) trong diclometan (10mL). Hop chat 1,1,1,3,3,3-hexaflopropan-2-ol
(104mg, 0,620mmol, 1,00 duong luong) va N,N-diisopropyletylamin (152mg,
1,18mmol, 1,90 duong luong) duoc bd sung vao bang cach nhé giot. Hén hop duogc
khudy trong thoi gian 30 phut & nhiét d¢ trong phong. Hop chit N,N-dimetyl-5-phenyl-
2-(piperazin- 1-ylmetyl)benzamit (200mg, 0,620mmol, 1,00 duong lwgng) duge bd sung
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vao. Dung dich tao thanh dugc khudy qua dém & nhiét o trong phong, duge pha lodng
v6i nude (20mL), dugce chit bing diclometan (3 x 20mL) va céc 16p hir co duge két
hop. duoc 1am kho trén NaxSO4, duge loc va ¢b dudi 4p suét gidm. San pham tho (240mg)
duoc tich ché bang HPLC diéu ché sir dung didu kién gradien sau day: 20% CH;CN/80%
Pha A ting dén 80% CH3CN trong thoi gian 10 phut, tiép d6 dén 100% CH3CN trong
thoi gian 0,1 phut, gitt & 100% CH;CN trong thoi gian 1,9 phit, tiép d6 giam dén 20%
CH;CN trong thoi gian 0,1 phat, va gitt & 20% trong thoi gian 1,9 phit, trén may sic ky
Waters 2767-5. Cot:  Xbridge Prep Cis, 19*150mm Sum; Pha dong: Pha A:
NH4HCOstrong nuée (0,05%); Pha B: CH;CN; B9 do, UV220 & 254nm. Quy trinh tinh
ché tao ra 93,2mg (hiéu suét 28%) hop chét 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-
(dimetylcarbamoyl)-4-phenylphenyl]metyl]piperazin-1-carboxylat dudi cdang diu mau
vang nhat. 'H NMR 300MHz (CDC13) & 7,36-7,81 (m, 8H),5,70-5,80 (m, 1H), 3,41-
3,67 (m, 4H) 3,03-3,30 (m, 4H), 2,84-3,02 (m, 4H) 2,40-2,66 (m, 4H) LCMS (ESI,
m/z): 518 [M+H]". ‘

Vi du 135: Hop chit 1 1,1,3,3,3- hexaﬂopropan-Z-yl 4-([4 phenyl -2- l(pyl olldm-l-i
-yl)r'acbonyl]phenyl]metyl)plperazm -I-car boxylat (lly) B

z o) CF3 _

N (\Nj\o/kCF3 |

Hop cha‘r néu & dé muc nay dugc tdng hop theo quy trmh d'u dlen 1rong vi du 131
Buac 3 dén 5 si dung axit (3-flophenyl)boronic. 'H NMR 3OOMHZ (CDC15) & 7,26-
770(m 8H)372578(m 1H), 3,64-3,68 (m, 4H), 3,27-3,50 (m, 4H), 323 324(m
2H), 2,49-2,50 (m. 4H), 1,88-2,05 (m, 4H). LCMS (ESI, m/z): 544 [M+H]". |

Vidu 136 Ho’p chit1,1,1,3,3,3- hexaﬂopropan-Z-yl 4-[[2 metyl -4-(6- metylpyl 1dm-
'A-yl)phenyl]metyl]plperazm 1 carboxylat (llz)
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RS

N
- N/_\N—(o_<0|=
—/ 0 3

“ | qu chét ﬁéﬁ & dé mljc nay duqc tdng hop theo qﬁy trinh d”ai dién trohg_ vi du '1'39
Buée 1 déh 4 su dung hop chét tert-Butyl 4-[(4-bromo-2-metylphenyl)mety!]piperazin-
1-carboxylat: '"H NMR 400 MHz (CDC13) d 7,82 (s, 1H), 7,74 (4, J= 7,6 Hz, iH), 7,63-
7,67 (m, 1H), 7,52 (d, J= 8,0 Hz, 1H), 7,34-7,35 (m, 1H), 7,11 (d, J= 7,6 Hz, 1H), 5,75-
5,81 (m;-1H), 3,56 (br, 6H), 2,63 (s, 3H), 2,50 (br, 4H), 2,47 (s, 3H). LCMS (ESI, m/z):
476 [M+HI".

Vi Gy ¥7: Hop ckit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[4-(2,6-dimetyipyridin-4-
yIj-2-flopheryl]metyl]piperazin-1-carboxylat (11aa) -

- Hop chét néu ¢ d& muc nay dugc tbng hop theo quy trinh dai dién trong vi du 117
Buéc 1 dén 4 sir dung axit (2,6-dimetylpyridin-4-yl)boronic: 'H NMR 300MHz (CDC13)
d 7,46-7,50 (m, 1H), 7,40-7,42 (m, 1H), 7,32-7,35 (m, 1H), 7;18 (s, 2H), 5,74-5,80 (m,
1H), 3,68 (s, 2H), 3,60 (br, 4H), 2,62 (s, 6H), 2,52-2,58 (m, 4H). LCMS (ESI, m/z): 494
[MHH]S L

Vi du 138: Hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-fle-4-(3-metylpyridin-4-
- y))pheny!]metyl]piperazin-1-carboxylat (11ab)

N
7\
B/—\Q‘ CFs
={ ,—~ 0
F N N CF
__/ ~ :
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Hop chit néu & d& muc nay duoc tdng hop theo quy trinh dai dién trong vi dy 117
Bude 1 dén 4 st dung axit (3-metylpyridin-4-yl)boronic: 'H NMR 300MHz (CDCl3) d
8,51-8,55 (m, 2H), 7,54 (t, J= 14,4 Hz, 1H), 7,13-7,18 (1a, 2H), 7,06-7,09 (m, 1H), 5,74-
5,80 (m, 1H), 3,66-3.74 (m, 6H), 2,63 (br, 4H), 2,32 (s, 3H). LCMS (ESI, m/z): 480
M | |
Vidu 139: Hop Vché"l_t 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-ﬂ0-4-(6-metylpyriditi-2-
yl)phenyl]metyl]piperazin-1-carboxylat (11ac)

CF,
_<

O
N N— CF
/Y%

Budéc 1: Pidu ‘ché hop chit tert-butyl 4-[[2-flo-4-(tetrametyl-1,3,2-dioxaborolan-2-

yi)phenyl]métyl]piperazin-l-carboxylat :

(\ N’ Boc o o .
N \) ) B \B — B’ BOC\
| d o :N -

F
S , —N . O<
CH4,COOK, Pd(dppf)Cl,, DMSO B
o)

75°C, qua.dém .

\

Br

Binh day tron 100mL dugc lam sach bang va duy tri duéi khi tro nito tiép d6 dugc
nap hop chét tert-butyl 4-[(4-bromo-2-flophenyl)metyl]piperazin-1-carboxylat (2,00g,
5,36mmol, 1,00 duong lugng, Vi du 117, Budc 1), hop chit 4,4,5,5-tetrametyl-2-
(tetrametyl-1,3,2-dioxaborolan-2-y1)-1,3,2-dioxaborolan (i,50g, 5,91mmol, 1,10 duong
luong), kali axetat (1,05g, 10,7mmol, 2,00 duong luong), [1,1-
bis(diphenylphosphino)feroxenlpaladi(Il) clorua (0,197g, 0,270mmol, 0,05 duong
lﬁdng) va dimetyl sulfoxit (20mL). Dung dich tao thanh dwgc khudy qua dém & nhiét
d6 75°C. Tién trinh phan (g dugc kiém tra bing LCMS. Tiép d6 phan tng dugc 1am
dirng bing cach bd sung nuée (30mL). Dung dich tao thanh duoc chiét bang etyl axetat
(3 x 30mL) va céc 16p hitu co dugc két hop, duge rira bing nuéc mudi (2 x 30mL), duge
- 1am khé trén natri sulfat khan va dugc c6 dudi 4p suit gidm. Cin dugc séc ky trén cot

silicagel v6i etyl axetat/ete dau mo (1/2) tao ra 1,50g (hiéu sudt 67%) hop chét tert-butyl
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4-[[2-flo-4-(tetrametyl-1,3,2-dioxaborolan-2-yl)phenylmetyl]piperazin-1-carboxylat
duéi dang dau hoi luc. LCMS(ESI, m/z): 421 [M+H]*

Buée 2: Pitu ché hop chét tert-butyl 4-[[2-flo-4-(6-metytpyridin-2-
yi)phenyl]metyl]piperazin-1-carboxylat

: Boc | - \

Q' Br ’
Pd(PPh3)4 K2CO3,
dioxan @ H,O :

75°C, qua dém

/ ) \
N N—Boc
-/

Binh d4y tron 25mL duoc lam sach va duy tri bang khi tro nito va duge nap hgp
chét tert-butyl 4-[[2-flo-4-(tetrametyl-1,3,2-dioxaborolan-2-yl)phenyljmetyl|piperazin-
1- carboxylat (1,50g, 3,57mmol, 1,00 duong lu’orng) 2-bromo-6- metylpyrldm (0,916g,
5, 32mmol 1,49 duong lu:ong) tetrakls(tr1pheny1phosphln)paladl (0,413g, 0,360mmol,
0,10 duong lwong), kali cacbonat (1,50g, 10,8mmol, 3,04 duong luong), dioxan (15mL)
Va nuée (3mL). Dung dich tao thanh dugc khudy qua‘dém ¢ nhiét do 75°C. Tién trinh
phan tmg duoc kiém tra biing LCMS. Tiép d6 phan tmg duoc 1am dimg béng cach bd
sung nuéc (20mL). Dung dich tao thanh dugc chiét bang etyl axetat (3 x 20mL) va cac
16p hiru co dugce két hop, duoc rira bing nudc mubi (2 x 20mL), dwgc 1am kho trén natri
sulfat khan va dugc ¢ dudi 4p sudt giam. Cin dugc sic ky trén cot silicage! voi etyl
axetat/ete ddu mé (1/3) tao ra 1,10g (hiéu suit 80%) hop chét tert-butyl 4-[[2-flo-4-(6-
metylpyridin-2-y!)phenylJmetyl]piperazin-1-carboxylat ~ dwéi  dang ddu mau
vang.LCMS (ESI, m/z): 386 [M+H]". )

Bude 3: Pidu ché hop chit 1-[[2-flo-4-(6-metylpyridin-2-
yl)pheryllmetyl]piperazin

CF3COOH, CH,Cly

& nhiét d§ trong phong, 5
gio

N--Boc

Binh d4y tron 50mL duoc lam sach bing va duy tri dusi khi tro nito tiép d6 dugc
nap hop chét tert-butyl 4-[[2-flo-4-(6-metylpyridin-2-yl)phenyl]metyl]piperazin-1-
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carboxylat (1,10g, 2,85mmol, 1,00 duwong lugng) va diclometan (12mL). Axit
trifloaxetic (2mL) duoc bd sung vio bing cach nhé giot & nhiét dd 0°C. Dung dich tao
thanh dwgc khudy trong th(‘ri gian 5 gio & nhiét d9 trong phong. Tién trinh phéan Gng
duoc kidm tra bing LCMS. Tiép d6 phan tmg dugc 1am dimg bing céch bd sung nuée
(20mL). Dung dich tao thanh dugc chiét bang diclometan (3 x 20mL) va céc 16p hitu co
duogc két hop, dugc rira bing nuéc mudi (2 x 20mL), dugc 1am kho trén natri sulfat khan
va duge ¢d dudi p sudt giam tao ra 0,700g (hiéu suat 86%) hop chét 1-[[2-flo-4-(6-
metylpyridin-2-yl)phenyl]metyl]piperazin dudi dang dau mau vang. LCMS (ESI, m/z):
286 [M+H]".

Budc 4: Didu ché hep chit 1,1,1,3,3,3-hexaflepropan-2-yl 4-[[2-flo-4-(6-
metylpyridin-2-yl)phenyl|metyl]piperazin-1-carboxylat (11ac)

HO._ _CF4

hd

CF3 _
‘ i ~ CF3
triphosgen, 'ProNEt, CH,Cl, O—<
0°C, 5 gits F N N—< CF,
-/

" Binh d&y tron 25mL-dugc lam sach bang va duy tri duéi khi tro nito +iép @6 dugc
nap hop chét triphosgen (55,0mg, 0,190mmol, 0,35 duwong lugng), 1,1,1,3,3,3-
hexaflopropan-2-ol (133mg, 0,790mmol, 1,51 dwong lugng) va diclometan (3mL). Hop
chit N,N-diisopropyletylamin (204mg, 1,58mmol, 3,00 duong lugng) diroc bd sung vao
bing cach nhé giot & nhiét 4o 0°C. Dung dich tao thanh dugc khudy trong thoi gian 2
gi® & nhiét 46 0°C. Hop chét 1-[[2-flo-4-(6-metylpyridin-2-yl)phenyl]metyl]piperazin
(150mg, 0,530mmol, 1,00 dwong lugng) trong diclometan (2mL) dugc b sung vao bang
cach nhé giot & nhiét 49 0°C. Dung dich tao thanh duoc khu.éy trong thoi gian 3 gio &
nhiét d6 0°C. Tién trinh phan tng dugc kiém tra bing LCMS. Tiép d6 phan tng duge
lam dimg bing cich bd sung nuéc (10mL). Dung dich tao thanh dugc chiét bing
diclometan (3 x 10mL) vi céc 16p hitu co duge két hop, duge rira bing nuéc mubi (2 x
10mL), dwoc 1am khd trén natri sulfat khan va dugc c6 dudi ép suét giam. San phim tho
(320mg) ‘dugc tinh ché bing HPLC diéu ché st dung didu kién gradien sau dy: 30%
CHsCN/70% Pha A ting dén 70% CH3CN trong thoi gian 10 phit, tiép d6 dén 100%
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CH:CN trong thoi gian 0,1 phut, gitt & 100% CH3;CN trong thdi gian 1,9 phut, tiép d6
giam dén 30% CH3CN trong thoi gian 0,1 phut, va gilt & 30% trong thoi gian 1,9 phit,
trén may sic ky Waters 2767-5. Ct: Xbridge Prep Cis, 19*150mm Sum; Pha d9ng: Pha
A:NH4HCO:s; trdng nuée (0,05%); Pha B: CH3CN; Bo do, UV220 & 254nm. Quy trinh
tinh ché tao ra 102mg (hiéu suit 40%) hop chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[2-
flo-4-(6-mety!pyridin-2-yl)phenyl]metyl]piperazin-1-carboxylat duéi dang chit rén
mau tring. 'H NMR 400 MHz (CDC13) 8 7,73-7,76 (m, 2H), 7,65-7,69 (m, 1H), 7,47-
7,53 (m, 2H), 7,15 (d, J= 7,6 Hz, 1H), 5,74-5,80 (m, 1H), 3,60 -3,69 (m, 6H), 2,65 (s,
3H), 2,49 (br, 4H). LCMS (ESI, m/z): 480 [M+HI".

Vi du 140: Hep chit 1,1,1,3,3,3-hexaflopropan-2-yl 4-[[6-metyl-5-(3-
metylphényl)pyridin-2-yl]metyl]piperazin-1-carboxylat(11ad)

Hc_rp chét néu & d& muc nay duoc tong hdp theo quy tr_in.‘ti dai dién frong vidu 131
Buge 3 dén 5 sir dung axit (3-metylphenyl)bcrbnic. 'H NMR 300MHz (CDCl3) § 7,51
(d, J = 7.8 Hz, 1H), 7,26-7,36 (m, 2H), 7,20 (d, J = 7,8 Hz, 1H), 7,11-7,13 (m, 2H),
5,72-5,80 (m, 1H), 3,73 (s, 2H), 3,62 (br, 4H), 2,58-2,60 (m, 4H), 2,51 (s, 3H), 2,41 (s,
3H). LCMS: (ESI, m/z): 476 [M+H]".

Vi duy 141

Céc hop chat dugc thir nghi¢m dé danh gia MAGL ctia chiing va hoat tinh serin

hydrolaza st dung cac thir nghiém in vitro va in vivo dudi day.

Nhan dang protein trén co s¢ hoat tinh canh tranh in vitro

Hé protein (phﬁn mang ndo chudt hodc dich tan té bao) (50uL, 1,0mg/ml m“mg do
protein tdng) duge 0 trude voi cac ndng d6 khac nhau clia chét trc ché & nhiét 46 37°C.
Sau thoi gian 30 phut, FP-Rh (1,0pL, 50pM trong DMSO) duoc bd sung vao va hdn
h(_)p duoc t t‘rong.th(‘yi gian 30 phit nita & nhiét d6 37°C. Phan {mg dugc 1am dimg béng
dung dich dém nap SDS (50pL - 4X) va chay trén SDS-PAGE. Sau khi tac anh gel, hoat
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tinh serin hydrolazadugc x4c dinh bang cach do cudong do6 huynh quang cia cac vach
gel twong ung véi MAGL, ABHD6 va FAAH str dung phén mém ImageJ 1.43u.

Diéu ché hé protein ndo chudt tir chudt dugce xi 1y chét trc ché

Chét trc ché duoc st dung Vcho chudt C57B1/6] kiéu dai bang 6ng thong vao.da day
qua dudong miéng trong ta dugc long chira polyetylen glycol. Mdi con vat bi giét 4 giy
sau khi st dung va hé protein trong ndo duqc didu ché va phén tich theo ciac phuong
phép dugc thibt 1ap trude day (xem Niphakis, M. J., et al. (2011) ACS Chem. Neurosci.
and Long, J. Z., et al.Nat. Chem. Biol. 5:37-44) | |

Bidu hién tai t& hop MAGL ngudi trong cac té bao HEK293T

hMAGL duoc bidu hién trong céc té bao HEK293T theo phuong phép dugc thong
béo true ddy (xem Niphakis, Long, and Blankman, J. L., et al. (2007) Chem. Biol.
14:1347-1356). Dich tan té bao dugc pha loang bang hé protein gia st dung trong céc
thir nghiém ABPP canh tranh. |

Hop chét chirg minh hoat tinh trong cac thir nghiém trong vi du nay nhu dugc chi
ra trong bang dudi ddy (Bang 6, 7 va 8). Hop chit A 13 4-nitrophenyl 4-
(dibenzo[d][1,3]dioxol-5-yl(hydroxy)metyl)piperidin-1-carboxylat.

Bang 6 Chudt (trj s6 IC50, nM) MAGL néo chudét | MAGL &
Hop chit | MAGL | FAAH | ABHD6 (% trc ché tai ngudi (tri sd
20mg/kg, qua IC50, nM)
duong miéng)
1a * ok >10.000 * >95 Hkk
1b * ok >10.000 ** 13 —
1c *kk >10.000 * >95 Hkk
2a *kk >10.000 * >95 Hkk
2b *h >10.000 * >95 Hokk
- 2c¢ *¥ >10.000 * 94 Hkk
2d *kk >10.000 ** >95 Ak
26 kokk >10000 *k _ %k ok
2f *kk >10.000 * — Hokk
2g * >10.000 * — _
2i * >6.000 *¥ — —
2j *¥ >10.000 * — —
21 ok >10.000 * — —
3a * >10.000 Hkk >95 e
3b *¥ >10.000 * — ok
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3c >10.000 * — *
3d >10.000 * - -
3e >10.000 o — **
3 ** >10.000 ** — -
3g * % >10.000 * %k 93 * ok ok
3h * >10.000 * - *ok ¥
3i kx >10.000 * — ¥
3j * ok >10.000 * % _ * ok K
4a *x >10.000 o - *k
4b ok ok >10.000 * K _ * ok ok
4c *oxk >10.000 * >935 kol
4d ** >10.000 * — **
4e >10.000 * — *
4 >10.000 * - *
4g o >10.000 *x - ¥
4h *xk >10.000 * - *
4i *x >10.000 * — ¥
6h o >10.000 o - -
6i * >10.000 * - -
6j *x >10.000 *kk >95 —
7k * >10.000 * — -
9b oAk >10.000 * >95 -

%% nhé hon 100nM; ** nim trong khoéng tir 1000 dén 100nM; * 16n hon 1000nM

Bang 7
Chuot (tri s6 IC50, nM) MAGL ndo | MAGL ndo | MAGL
Hop | MAGL | FAAH | ABHDG6 | chuft (% trc chudt ngudi (tri
chét | ché tai (ED50, | s61C50,
5mg/kg, qua | mg/kg, qua nM)
dudng dudng
miéng) miéng)
%9a k >10.000 ok — — —
9¢ kkk >10.000 * 100 — -
9d Rrk >10.000 * - Ht# —
9¢ h >5.000 ok - — -
of ** >10.000 ok - — —
9g ok >10.000 * - — —
%h *x >10.000 *x - — -
9n kK >10.000 * 75 — —
90 kkok — — — — —
9p ek K _ _ — — —
9q * ok _ _ _ — —
Oy K%k _ — — — —
9s Rk >6.250 o — H# ok
ot Rk k >6.250 * - # —
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9u ** >6.250 * — — —
9v Ak >6.250 * ¥ — — —
9w koA >1.250 * - — —
9x koA >250 - - — -
Oy kkk >250 —~ - — -
9z *okk >10.000 * — Ht# ok ok
9aa ** >10.000 ¥ - — -
9ab ok >10.000 * - — -
9ad *oxk >10.000 * — Hi#H -
9ae ** >10.000 ok - — —
9af ** >10.000 * — it -
9ag koA >10.000 * — #Hi# —
9ah koxk >10.000 ko — - -
9ai ok ok >10.000 ok — — —
9ap ok >10.000 * — — —
9aq *okk >10.000 * 100 - —
9ar k¥ >10.000 * 75 - —
9as *H >10.000 * - - —
9au * >10.000 * — — —
9av *xk >10.000 * 75 - -
9aw ok >10.000 * - - —
9ax oAk >10.000 * 75 — -
9ay oAk >10.000 * 50 — —
9az ** >10.000 * & - - —
9ba hkk >10.000 * — - —
9bb kokk >10.000 * — — -
9be ** >10.000 ** — — —
9bg ** >10.000 * - - —
9bh *ok ¥ >10.000 *k 25 — -
9bi *xk >10.000 * 50 — -
9bj *okk >10.000 ok 75 - —
10b ** - - - - —
10c *okk >6.250 ok — — —
10d *x >10.000 ok — — —
10e koA >10.000 ok — — -
10f ok — — - - —
10g *okk >10.000 * ok 75 — -
10h ok >10.000 ** — — —
10i *E ¥ >10.000 * ok 75 - -
11f * - — — - -
11j ok >10.000 * - - —
11p *okk >10.000 * - - —
11q o >10.000 * - - —
11x o >10.000 * - - -
11y h* >10.000 * 75 - -

*** nho hon 100 nM;

** nim trong khoang tir 1000 dén 100nM; * 16n hon 1000nM
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### nho hon 4mg/kg; ## ndm trong khoang tir 4 dén 8mg/kg; # 16n hon 8mg/kg

Bang 8
Hop chat % trc ché tai 1uM
MAGL | FAAH | ABHD6
2h * % * k%
2k * 3k * k%
9j %% * * %
9k * *
91 *
9m * % * * %k
9ac * * * 3k
9aj * % * * %
9ak kkk * * 3k
9al * % * * %k
9am * * *
911 k% * k¥
90 * * *
9at * % * *
9bc * 3k * *
103 koK * k%
11a k% * k%
11c¢ *k * k%
116 kokk * &k
11g kkk * * ok ok
lli * % * kK
11m k% * *k
1111 *kk * &k ok
110 *kk * * 3k
111. * 3k * *
118 * % * %k k
llt *kk * * %
llll * % * * ¥k
11V *ksk * kg ok
11W *kk * * 3k
llz k% * k%
llaa Kk * * 3k
11ab *kok * k%
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11ac %k sk %k * * %k
11ad %%k * * %k

*#%% >75%: ** nim trong khoang tir 25 dén 75%; * <25%

CAc tai liéu dua vao dé tham khao

Tht ca cac cong bd va patent dugc d& cép trong ban md ta ndy, bao gbm cac muc
duoc liét ké dudi day, dugc dua vao trong ban mo ta nay dé& tham khao toan bd cho tit
ca cac muc dich nhu 13 cong bb hoic patent riéng 1é dugc dua vao cu thé va riéng r& dé
tham khéo. Trong truong hop c6 mau thuin, don sang ché, bao gdm c4c dinh nghia bét

ky trong ban mo ta néy, s& dugc ap dung.
Céac phuong an tuong duong

Trong khi cac phuong 4n dic trung cia ban md ta duge ban luan, phin mb ta néu
trén chi c6 muc dich minh hoa va khéng c¢6 myc dich giéi han. Nhiéu cai bién s& trd nén
rd rang vGi ngudi co hiéu biét trung binh vé linh vuc lién quan nhd vao viéc xem xét
ban md ta nay. Toan bd pham vi clia ban md ta nén dugc xac dinh bang cach tham chiéu
dén cac diém yéu cau bao ho, cing véi pham vi day du ctia cac phurong 4n twong duong,
va ban md t, cung v6i cac bién thé nhu vay.

Trir khi ¢6 quy dinh khéc, tit ca céc chit 6 bidu hién s6 lugng cac thanh phan, diéu
kién phéan ung, v.v., dugc sir dung trong ban mé ta va cac diém yéu cu bao hd duogc
hidu 13 duoc bién dbi trong tht ca cac truong hop bang thuat ngit “khoang.” Do do, trix
khi cé quy dinh trai ngugec, cic thong s6 bang sb dwoc dua ra trong ban mo ta nay va
cac diém yéu ciu bao ho kém theo la cac con s6 x4p xi ma c6 thé thay dbi phy thudc vao

céc dic tinh mong muodn dugc yéu cau thu dugc theo sang che.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc:

trong do:

L3 1a lién két, -CHa-, -S(O)2- hodc -C(0)-;

R’ 13 phenyl, trong d6 R’ tuy y dugc thé bing maot, hai hoic ba gbc doc 1ap
dugc chon tir RY;

R® va R® ddc 14p dugc chon, trong mdi trudng hop, tir nhém bao gbm hydro va
Ci-salkyl; trong d6 Cisalkyl tuy y dugc thé bing mot hoic nhiéu phin tir
thé duoc chon tir halogen, xyano, oxo, hydroxyl, di vong va phenyl;

hodc R? vaR?, khi ching xuét hién ciing nhau ciing véi nguyén tit nito ma ching
gén vao, tao ra di vong no c6 4 dén 6 canh, c6 thé c6 nguyén tir khic loai
bd sung duogc chon tir nhom bao gdm O, S va N, hodc vong spiro dugc
chon tir 8-oxa-2-azaspiro[4.5]decan va 2,8-diazaspiro[4.5]decan, trong
dodi vong no c¢6 4 dén 6 canh hodc vong spiro tuy y dugc thé bing mot
hoac nhiéu phﬁn tir thé duoc chon tir nhém bao gém halogen, xyano, oxo,
Ci.salkyl, -S(O)w-Ci-6alkyl (trong d6 w 1a 0, 1 hodc 2), hydroxyl, -C(O)-
Ci-salkyl, -NH; va -NH-C(0O)-Ci1-salkyl;

R° dugc chon tir nhém bao gdbm halogen, hydroxyl, Crealkyl (thy y dugc thé
bang mot, hai hozc ba halogen), va Ci-salkoxy {fﬁy y dugc thé bang mot,
hai hodc ba halogen); va

R! dugc chon tir nhdom bao gdm: halogen, phenyl (tuly y dugc thé bang mét, hai

hoac ba géc, mdi géc ddc 1ap duge chon tr R%), hydroxyl, xyano, Ci-salkyl
(thy y duge thé bing mot, hai hogc ba halogen), Cisalkoxy (tly y duge thé
bing mot, hai hodic ba halogen), R'RYN-, R*-C(O)NR®, R'R*N-SO:-,
R*RPN-C(0)-, R2-S(O)w- (trong d6 w 1a 0, 1 hodc 2), R2-SO2-NR®- va
heteroaryl (tuy y dugc thé bang mdt, hai hoic ba gbc, mdi gbc doc lap dugc
chon tir R);

hodc mudi duoc dung hoic chit ddng phén 1ap thé cua chiing.
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2. Hop chit theo diém 1, hodc muéi duge dung hodic chit déng phan 1ap thé ciia ching,
trong d6 L3 12 -CHa-.

3. Hop chét theo diém 1, hodc mudi duge dung hoic chét ddng phan lap thé cta chung,
trong d6 L3 1a -CHa- va RE dugc chon tir nhém bao gdm: halogen, phenyl (tiy ¥ duge
thé bing mét, hai hoic ba géc, mdi géc'déc 1ap duoc chon tir nhém bao gf‘)m halogen,
metyl, etyl, propyl, t-butyl va CF3), Cisalkyl (tily y dugc thé bing mot, hai hodc ba
halogen), Ci.salkoxy (tily ¥ dugc thé bing mot, hai hogc ba halogen), R"R°N-, R*R"N-
C(0O)- va heteroaryl (thy y dugc thé bing mot, hai hoic ba gbc, mdi gbc doc 1ap duoc
chon tir C1.¢alkyl hodic halogen). |

4. Hop chét theo diém 1, hodc mudi duoc dung hodic chét dE‘mg phén lap thé cta chung,
trong @6 L3 1a -CH,- va R dugc chon tir nhém bao gdm: halogen, Ci-¢alkyl (tly y duoc
thé bing mat, hai hoic ba halogen), Ci.salkoxy (tiy y dugc thé bang mat, hai hoic ba
halogen) va R®RPN-,

5. Hop chét theo diém 4, hoic muéi dugc dung hoic chit ddng phan lap thé ciia chiing,
trong d6 R7 dugc thé bing hai gbc ddc 1ap duge chon tir R™,

6. Hop chét theo diém 1, hoic mubi duge dung hoic chét ddng phan Iap thé cta chung,
trong d6 L? 12 -CHa-; va R7 dugc thé bang R®RPN- va gbc dugce chon tir nhém bao gom:
halogen, Ci.¢alkyl (tdy y dugc thé bing mdt, hai hogc ba halogen) va Ci.salkoxy (tly ¥
dugc thé bang rh@t, hai hoac ba halogen).

7. Hop chét theo diém 6, hoic mubi dugc dung hodc chét déng phan 1ap thé cua chung,
trong d6 R? va R, cing v6i nguyén tir nito ma chung gén vao, tao ra di vong no c6 4
dén 6 canh, c6 thé c6 nguyén tir khéc loai bd sung dugc chon tr O, S va N, va dj vong
no ¢6 4 dén 6 canh tuy y duge thé béng mot hodc nhiéu phén tir thé duoc chon tir nhém
bao gdm halogen, xyano, oxo, Ci.salkyl, -S(O)w-Ci-alkyl (trong d6 w 1a 0, 1 hodc 2),
hydroxyl, -C(O)-Cisalkyl, -NHz va -NH-C(O)-Cisalkyl.

8. Hop chét theo diém 7, hosic mudi duoc dung hoic chét ddng phan lap thé ciia chiing,
trong d6 di vong no c6 4 dén 6 canh duoc chon tir azetidin, pyrolidin, piperidin, piperazin
va morpholin, va di vong no ¢6 4 dén 6 canh tiy ¥ duoc thé bing mot hoic nhiéu phén
tir thé duge chon tir nhém bao gf‘)m halogen, xyano, oxo, Cisalkyl, -S(O)w-Ci-salkyl
(trong d6 w 12 0, 1 hodc 2), hydroxyl, -C(O)-Ci.¢alkyl, -NH> va -NH-C(O)-Ci-salkyl.

9. Hop chét theo diém 7, hodc mubi duge dung hoic chit ddng phén 1ap thé cta chiing,

trong d6 di vong no c6 4 dén 6 canh 14 pyrolidin.
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10. Hop chét theo diém 7, hodic mudi dugc dung hodc chét déng phén lap thé cua chung,
trong d6 di vong no c6 4 dén 6 canh 13 morpholin.

11. Hop chét theo diém 7, hoic mubi dugc dung hodc chit ddng phén l4p thé ctia ching,
trong d6 di vong no ¢6 4 dén 6 canh 1a piperidin.

12. Hop chét theo diém 1, hoic mudi dugc dung hodic chét déng phén lap thé cua chiing,
trong d6 L3 1a -CHz-; va R® dugc chon tir nhém bao gbm: halogen, phenyl (tity ¥ dugc
thé b?mg mot, hai hodc ba géc, mSi géc doc 1ap dugce chon tir halogen, metyl, étyl,
propyl, .t-butyl va CF3), Crealkyl (tuy y duge thé bang mat, hai hoic ba halogen), C:.
salkoxy (tuy y duoc thé bang mot, hai hoic ba halogen), va heteroaryl (tity ¥ dugc thé
bang mot, hai hoic ba géc, mdi géc doc 14p dugc chon tir Ci.6alkyl hodc halogen).

13. Hop chét theo diém 12, hodc mudi duge dung hodc chit ddng phan lap thé coa
ching, trong d6 R dugc thé bang hai gbc ddc 1ap dugc chon tix RP.

14. Hop chét theo diém 1, hodc mudi dugc dung hoic chét ddng phan lap thé ctia chiing,
trong d6 L3 1a -CHz-; va R? dugc chon tir nhém bao gdm: halogen, Ci-alkyl (tty y duoc
thé bang mét, hai hogc ba halogen), Ci.salkoxy (tity y dugc thé bing mét, hai hoic ba
halogen) va R®RPN-C(O)-.

15. Hop chét theo diém 14, hosic mudi dugc dung hodc chét ddng phan lap thé cta
chiing, trong d6 R7 dugc thé bang hai gbc ddc 1ap dugce chon tix RE

16. Hop chét theo diém 1, hoic mubi dugc dung hodc chit ddng phén 14p thé clia ching,
trong d6 L3 1a -S(O)2-.

17. Hop chét theo diém 1, hoic mu b1 dugc dung hodc chit ddng phan lap thé ctia chiing,
trong d6 L3 1a -C(O)-.

18. Hop chét theo didm 1, hogic mudi dugc dung hodc chit ddng phan lap thé cta chiing,
trong d6 L 1a lién két.

19. Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-
[I2-(morpholin-4-yl)-4-(triflometyl)phenyl]metyl]piperazin-1-carboxylat, hodc mudi
dugc dung cua ching. '

20. Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-
[[3-flo-2-(morpholin-4-yl)phenyl]metyl]piperazin-1-carboxylat, hogc mudi duoc dung
ctia chung.

21. Hop cht theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-

clo-2-(pyrolidin-1-yl)benzyl)piperazin-1-carboxylat, hodc mubi dugc dung cia ching.
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22. Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-
[[3-clo-2-(morpholin-4-yl)phenyl|metyl]piperazin-1-carboxylat, hodc mudi duoc dung
ctia chung. ,

23. Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-
[[5-c10-2-(morpholin—4-yl)phenyl]metyl]piperazin—l-carboxylat, hodc mudi duge dung
ctia chung.

24. Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-
(pyrolidin-1-yl)-4-(triflometyl)benzyl)piperazin-1-carboxylat, hodc mubi ‘duqc dung
cua chung.

25.Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-(2-
(3-axetamidopyrolidin-1-yl)-4-clobenzyl)piperazin-1-carboxylat, hogc solvat, hydrat,
chét déng phan lép thé, hodc mubi duge dung ctia ching.

26. Hop chét theo diém 1, trong d6 hop chét nay 1a 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-
clo-2-(8-oxa-2-azaspiro[4.5]decan-2-yl)benzyl)piperazin-1-carboxylat, hodc solvat,
hydrat, hodc mudi dugc dung ctia ching.

27. Hop chét theo diém 1, trong d6 hop chéat nay 13 1,1,1,3,3,3-hexaflopropan-2-yl 4-(4-
clo-2-(4-(metylsulfonyl)piperazin-1-yl)benzyl)piperazin-1-carboxylat, hodc solvat,
hydrat, hoac mudi duge dung ctia chiing.

28. Dugc phim chira hop chit theo diém 1 va t& duge dugc dung.
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