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(54) HOP CHAT 1,3,4-OXADIAZOL SULFAMIT LAM CHAT UC CHE HISTON
DEAXETYLAZA 6 VA DUQGC PHAM CHUA HOP CHAT NAY
(57) Sang ché d& xuét hop chat dugc biéu dién boi cong thirc I c6 hoat tinh @rc ché histon
deaxetylaza 6 (HDAC6), ddng phan lap thé cua ching hoic mudi duoc dung cua ching va
dugce pham ding dé phong hodc diéu tri bénh lién quan dén histon deaxetylaza chira thanh
phan hoat tinh 1a hop chat nay. Hop chat, dong phan 1ap thé hodc mubdi dugc dung theo
sang ché c6 hoat tinh trc ché histon deaxetylaza va c6 hiéu qua trong phong hodc diéu tri
bénh lién quan dén HDACS, bao gém bénh truyén nhiém; khéi u; bénh ndi tiét, bénh dinh
dudng va chuyén hoa; bénh rdi loan tim than va hanh vi; bénh than kinh; bénh mat va phan
phu; bénh tim mach; bénh duong hé hip; bénh tiéu hod; cac bénh vé da va mo dudi da;
bénh cua hé co xuong va mo lién két; hodc di tat bAm sinh, sy bién dang va cac bét thuong
vé nhiém sac thé.
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Linh vee ki thuit dwoc dé cap

Sang ché dé cap dén hop chit 1,3,4-oxadiazol sulfamit c6 hoat tinh e ché histon
deaxetylaza 6 (HDAC6), ddng phan l4p thé cia chiing, hodc mubi duoc dung ciia chiing; va
duoc phim dung dé phong hodc diéu tri bénh lién quan dén histon deaxetylaza chira thanh

phén hoat tinh 13 hop chét nay.
Tinh trang ky thuit ciia sang ché

Cai bién sau dich ma nhu sy axetyl hoa 1 mo-dun didu hoa rit quan trong & trung tim
clia qué trinh sinh hoc trong t& bao va dugc diéu hoa chit ché béi nhiéu enzym. Histon 14
thanh phén protein chinh ctia nhidm sic thé va duoc cudén xung quanh bdi soi ADN (Axit
deoxynucleotit). Ngoai ra, sy cdn bang ctia qua trinh axetyl hoa va deaxetyl héa histon c6

vai trd quan trong trong di€u hoa bi€u hién gen.

Histon deaxetylaza (HDAC) 1a enzym loai bé nhém axetyl khéi dubi lysin trén protein
histon ctia nhiém sic thé, va c6 lién quan dén viéc khong biéu hién gen va gay ra sy kim ham
chu ky té bao, trc ché tao mach, diéu hoa mién dich, sy chét té bao, v.v... (theo Hassig va
cong su, Curr. Opin. Chem. Biol. 1997, 1, 300-308). Ngoai ra, cic nghién ctru ciing cho thiy
su trc ché chirc ning enzym ctia HDAC géy ra qué trinh chét theo chwong trinh cua té bao
ung thu in vitro (trong éng nghiém) bang cach 1am giam hoat tinh ciia cac yéu t6 lién quan
dén su sdng s6t ciia té bao ung thu va hoat héa cac yéu t6 lién quan dén qua trinh chét theo
chuong trinh ctia té bao ung thu (Theo Warrell va cdng su, J. Natl. Cancer Inst. 1998, 90,
1621-1625).

O nguoi, 18 HDAC da dugc x4c dinh va duoc chia thanh bén 16p dya vao sy twong
ddng ciia ching v6i HDAC nidm men. Trong s6 d6, 11 HDAC str dung kém 1am nhém ngoai
(cofactor) va c6 thé dwgc chia thanh ba nhém: 16p I (HDAC], 2, 3 va 8), 16p II (Ila: HDAC4,
5,7 va 9; IIb: HDACG6 va 10), 16p IV (HDACI11). Ngoai ra, 7 HDAC cua 16p III (SIRT 1-7)
cin NAD* 1am nhém ngoai thay vi k&m (theo Bolden va cong su, Nat. Rev. Drug Discov.
2006, 5(9), 769-784).
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Céc chit wrc ché HDAC khac nhau dang dugc phét trién tién 14m sang hodc 1am sang,
nhung cho dén nay, chi cac chit uc ché HDAC khong chon loc dugce xac dinh 1am nhan tb
chéng ung thu, va chi vorinostat (SAHA) va romidepsin (FK228) dugc chip thuin dé didu
tri u lymphd té bao T & da. Tuy nhién, & lidu cao, cht rc ché HDAC khong chon loc thudng
gdy ra cac tic dung phu nhu mét moi va budn nén (theo Piekarz va cong sy, Pharmaceuticals
2010, 3, 2751-2767). Céc tac dung phu trén dugc bao céo 1a do su rc ché HDAC 16p 1. Do
tac dung phu, cac chét irc ché HDAC khéng chon loc bi han ché trong phat trién thude khéng
ung thu va céc loai thubc khac (theo Witt va cOng su, Cancer Letters, 2009, 277, 8-21).

Trong khi d6, cac bao céo cho thdy ring, su trc ché chon loc HDAC 16p II khéng thé
hién doc tinh trc ché HDAC 16p 1. Ngoai ra, khi chét trc ché chon loc HDAC duge phét trién,
c4c tac dung phu duéi dang doc tinh ma géy ra béi su trc ché HDAC khong chon loc ¢6 thé
duoc khic phuc. Nhu vy, chét tc ché HDAC chon loc ¢6 tiém nadng dugc phat trién thanh
nhén td tri liéu c6 hiéu qua dé didu tri cac bénh khéc nhau (theo Matthias va cdng sw, Mol.
Cell. Biol. 2008, 28, 1688-1701).

Chiing ta ciing biét ring, HDAC6, m6t thanh vién ciia HDAC 16p IIb, hién dién cha
yéu trong t& bao chit va tham gia vao qua trinh deaxetyl ctia mot s6 co chét phi histon (HSP90,
cortactin, v.v...), bao gém tubulin, (theo Yao va cong su, Mol. Cell 2005, 18, 601-607).
HDAC6 c6 hai mién (domain) xic tic, va mién hinh ngén tay k&m cia diu cudi C c6 thé
lién két v6i protein gin ubiquitin. Luu y ring, HDAC6 c6 mot s protein phi histon 14 co
chit, va do d6 d6ng vai trd quan trong trong nhidu bénh khac nhau, bao gém ung thu, bénh
viém, bénh tu mién, bénh than kinh va rbi loan tho4i hoa than kinh (theo Santo va cdng su,
Blood 2012 119: 2579-258; Vishwakarma va cOng su, International Immunopharmacology
2013, 16, 72-78; Hu va cong su, J. Neurol. Sci. 2011, 304, 1-8).

Dic diém ciu tric chung cia cdc chit img chéd HDAC khac nhau 1a cAu trac bao gbm
nhém mil, nhém lién két, va nhém lién két kém (ZBG), nhu dugc minh hoa trén cAu tric
Vorinostat sau ddy. Nhidu nha nghién ctru di tién hanh cic nghién ctru vé& hoat tinh trc ché
enzym va tinh chon loc bing cach cai bién ciu trac nhom mii va nhém lién két. Trong céac
nhém nay, nhém lién két kém da dugc biét dén 13 nhom dong vai tro quan trong hon trong
hoat tinh @c ché enzym va tinh chon loc (Theo Wiest va cong su, J. Org Chem. 2013 78:
5051-5065; Methot et al., Bioorg. Med. Chem. Lett. 2008, 18, 973-978).
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Nhém lién két kém thuong 1a dan xuét axit hydroxamic hodc din xuét benzamit. O

day, d4n xuét axit hydroxamic thé hién hiéu quéa rc ché HDAC manh m&, nhung c6 han ché
vé kha ning twong thich sinh hoc va hoat tich @c ché sai muc tiéu. Ngoai ra, din Xuét
benzamit c6 han ché 13 ching c6 thé tao ra cac chit chuyén hoa doc hai trong co thé (in vivo),

béi vi chiing chira anilin (Woster va cong s, Med. Chem. Commun 2015, 4n ban truc tuyén).

Theo d6, can thiét phai phat trién chét trc ché HDAC6 ¢6 chon loc dé didu tri cac bénh
nhu ung thu, bénh viém, bénh ty mién, bénh thin kinh va ri loan thoai héa thin kinh, ma
c6 nhom lién két kém v6i kha ning twong thich sinh hoc duogc cai thién, ddng thoi khong giy

ra tac dung phu nhu cac chat e ché khong chon loc.
Ban chit k§ thuit ciia sang ché

Muc tiéu ctia sang ché 1a dé xuét hop chét 1,2,3-oxadiazol sulfamit c6 hoat tinh trc
ché HDAC6 mdt cach chon loc, df”)ng phén 1ép thé cua chting, hoic mubi duge dung cua

chung.

Muc tiéu tiép theo ciia sang ché 1a d& xuét dugce phim chira hop chét 1,2,3-oxadiazol
sulfamit c6 hoat tinh tc ché HDAC6 mét cach chon loc, ddng phan 1ap thé ciia ching, hogic

mudi dugce dung cuia ching.

Muc tiéu tiép theo clia sang ché 13 d& xudt dugc phidm chua hop chét nay ding dé
phong hodc diéu tri bénh c6 lién quan dén hoat tinh HDACS6, bao gbm bénh truyén nhidm;
khéi u; bénh ni tiét, bénh dinh dudng va chuyén hoéa; bénh 1di loan tdm thin va hanh vi;
bénh thin kinh; bénh mét va phan phy; bénh tim mach; bénh dudng ho hép; bénh tiéu hod;
céc bénh v& da va md duéi da; bénh ctia hé co xuong va mé lién két; hodc di tat bAm sinh,

su bien dang va cic bat thudng vé nhidm sic thé.
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Céc tac gia sang ché da phat hién ra cac hop chét 1,3,4-oxadiazol sulfamit c6 hoat
tinh trc ché histon deaxetylaza 6, va di phat hién ra ring cac hop chét nay c6 thé dugc sir

dung dé e ché hodc diéu tri bénh c6 lién quan ¢én HDACS, qua d6 hoan thanh séng ché.
Hop chét 1,3,4-oxadiazol sulfamit c6 cong thire I nhu sau day.
M0 ta chi tiét sang ché

Pé dat dugc muc tiéu trén, séng ché dé xuét hop chét 1,3,4-oxadiazol sulfamit duoc

bidu dién béi cong thire I sau ddy, ddng phéan 1ap thé ctia chiing, hoic mudi dugce dung cta

chung;:
[Cong thuc I]
R3—L3\ Zy=2, o
Wl [
Rz"—//s§0 232, N
O

trong do, L1, L hodc L3 doc 1dp v6i nhau 1a -(Co-C; alkyl)-;

Z1 dén Zs dc 1ap v6i nhau 1a N hodic CRZ, trong d6 RZ14 -H hoc -X;

R1 1a -CX;H hoac -CX3;

hoac -NRsRo,
trong d6 Y 1a -N-, -O- hodc -S(=0),-,

a dén d doc 1ap v6i nhau 13 s6 nguyén 1, 2 hoac 3,



26510

Ra dén Rd doc 1ap v6i nhau 12 -H hoc -(C1-Cq alkyl),
dudng chim chém 14 lién két don hoic lién két doi,

R4 va Rs doc 1ap véi nhau 1a -H, -X, -(C1-Cs alkyl), aryl hodc -NReRf, vdi diéu kién

duong chim chim 12 lién két doi, Rs 1a khong (rdng),
Re va Rf dgc 1ap véi nhau 1a -H hodc -(C1-Cs alkyl),

khi Y 1a -N-, thi R¢ va R7 ddc 1ap vdi nhau 1a -H, -(C1-Cs alkyl), -(C1-Cs4 alkyl)-O-(Ci-
Csalkyl), -C(=0)-(C1-Ca alkyl), -C(=0)-O(C1-C4 alkyl), -C(=0)-CF3, -(C1-Cs alkyl)-C(=0)-
O(Ci-Ca alkyl), -S(=0)2-(C1-C4 alkyl), -(C3-C7 xycloalkyl), -(C2-Ce heteroxycloalkyl), -aryl,
-(C1-Cq alkyl)-aryl, -heteroaryl hodc nhém bao vé amin, trong d6 it nhat mot H ciia -(C1-Ca
alkyl) c6 thé dugc thé béi -X hodc -OH, it nhét mot H cua -aryl, -(C1-Ca alkyl)-aryl hoic -
heteroaryl c6 thé duoc thé bsi -X, -OH hodc -CF3, va -(C2-Cg heteroxycloalkyl) c6 thé bao

gém mot nguyén tir N, O hoic S trong vong,
va khi Y 1a -O- hodc -S(=0),-, thi Rs va R7 12 khong,

Rs va Ry doc lap véi nhau 1a -H, -(Ci-Cs alkyl), -(C3-C7 xycloalkyl), -(C2-Cs
heteroxycloalkyl), -(C1-Cs alkyl)-(C2-Cs heteroxycloalkyl), -aryl, -heteroaryl hodc -(Ci-Ca
alkyl)-aryl, trong khi it nhit mot H cta -(C3-C7 xycloalkyl), -(C2-Cs heteroxycloalkyl), -(Ci-
Csalkyl)-(C2-Cs heteroxycloalkyl), -aryl, -heteroaryl hoic -(C1-Cs alkyl)-aryl c6 thé dugc thé
boi -(Ci-Cs alkyl), -C(=0)-(Ci-Cs alkyl), -S(=0)-(Ci-Cs alkyl) hodc -(C»-Cs
heteroxycloalkyl); va ‘

R; 12 -H, (Ci-Caalkyl), ~(C1-Ca alkyl)-O(C1-Cs alkyl), -(Ci-Cs alkyl)-C(=0)-O(Ci-Cs
22:Z1

[0) L .
R1\< r TN\
alkyl), -(C3-C7 xycloalkyl), -aryl, -heteroaryl hoc N ,

trong do it nhét mot H cua
~(C3-Crxycloalkyl), -aryl hogc -heteroaryl c6 thé dugc thé béi -X, -OH, -(C1-C4 alkyl), -CFs,
-(C1-C4 alkyl)-(C2-Cs heteroxycloalkyl)-(C1-Cs alkyl), -C(=0)-(C1-Cs alkyl), -C(=0)-O(Ci-
Cq alkyl), -O(C1-Cs alkyl), -OCF3, -S(=0)~(C1-C4 alkyl),
-aryl, -heteroaryl hodc -NRi1R 12,
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Ri1 va Ri2 d6c 18p véi nhau 1a -H hodc -(C1-Cs alkyl),

R1, L1, Z1, Z2, 73 va Z4 dugc dinh nghia nhu & trén; va

X 1aF, Cl, Brhoic I

Theo phuong 4n thyc hién wu tién ciia sang ché,

L1 hodc L3 doc lap v6i nhau 1a -(Co alkyl)-;

L> 1a -(Cy alkyl)-;

Z1 dén Z4 ddc 13p v6i nhau 12 N hodc CRZ, trong d6 RZ1a -H hoic -X;

Rila -CX2H hoédc -CX3;

RV
Ro la b\Rb

hodc -NRsRo,
trong d6 Y 1a -N-, -O- hoidc -S(=0)»-,
a dén d doc 14p vi nhau 12 sé nguyén 1 hoic 2,
Ra dén Rd doc 14p v6i nhau 1 -H hoic -(C1-Ca alkyl),

khi Y 1a -N-, thi R¢ va Ry doc lap v6i nhau 1a -H, -(Ci-Cs alkyl),
-C(=0)-(C1-C4 alkyl), -S(=0)>-(C1-C4 alkyl), -(C3-C7 xycloalkyl) hodc -(C2-Cs
heteroxycloalkyl), trong d6 it nhit mét H ctia -(C1-Ca alkyl) c6 thé dugc thé boi -X hodc -
OH, va -(C2-Cs heteroxycloalkyl) c6 thé bao gdm mét nguyén tir N, O hoic S,

va khi Y 1a -O- hodc -S(=0)»-, thi Rsva R7 1a khong,

Rs va Rg doc l4p véi nhau la -H, -(Ci-Cs alkyl) hodc -(Ci-Cs alkyl)-(C2-Ce
heteroxycloalkyl), trong d6 it nhit mot H ciia -(C1-Cs alky1)-(C2-Cs heteroxycloalkyl) c6 thé
dugc thé béi ~(C1-C4 alkyl), -C(=0)-(C1-C4 alkyl),
-S(=0)2-(C1-C4 alkyl) hodc -(Ca-Cg heteroxycloalkyl);

-7-
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R; 12 -aryl hodc —heteroaryl, trong d6 it nhat mot H cia -aryl hodc -heteroaryl c6 thé
dugc thé bdi -X; va

X 1aF, Cl, Br hoic 1.

Theo phuong 4n thuc hién wu tién clia sang ché,

L1 hodc L3 ddc 1ap v6i nhau 14 -(Co alkyl)-;

L, 1a -(C; alkyl)-;

Z1 dén Z4 ddc 1ap v6i nhau 1 N hodc CRZ, trong d6 R%1a -H hodc -X;

R; 1a -CF2H hoic -CF3;

Ra
SN X
IRV Y
\4>Rb hodc Rd b Rb ,

trong d6 Y 1a -N- hoidc -S(=0),-,

Ryla

a dén d doc 1ap v6i nhau 14 s6 nguyén 1 hoic 2,
Ra dén Rd doc lap v6i nhau 1a -H hoic -(C1-Cq alkyl),

khi Y 1a -N-, thi R¢ va Ry doc 1ap véi nhau 1a -H, -(Ci-Cs alkyl),
-C(=0)-(C1-C4  alkyl), -S(=0)2-(C1-C4  alkyl), -(C3-C7  xycloalkyl)  hoac
-(C2-Cs heteroxycloalkyl), trong d6 it nhat mot H ctia -(C1-Cq alkyl) c6 thé duge thé béi -X
hodc -OH, va -(Cz-Cg heteroxycloalkyl) c6 thé bao gém mdt nguyén ti N, O hoidc S,

va khi Y 14 -S(=0),-, thi R¢ va R7 1a khong;

R; 1a —aryl hodc —heteroaryl, trong d6 it nhat mot H cuia -aryl hodc -heteroaryl c6 thé

duogc thé boi -X; va
X1aF, Cl, Br hoidc I.

Theo phwong 4n thuc hién wu tién cia sang ché,

-8
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L1 hoac L3 ddc 1ap véi nhau 1a -(Co alkyl)-;
L 14 -(Cy alkyl)-;
Z1 dn Z4 doc 14p v6i nhau 1a N hoic CRZ, trong d6 R%1a -H hoic -X;

R11a -CF2H hodc -CF3;

Rc
R—Y,
Y. 7 \
/ %
\Mb\ A d b\
R;1a Rb  hoic Rd Rb |
trong do Y 1a -N- hodc -S(=0)2-,
avabla2,cvadlal,
Ra - Rd doc 14p vé6i nhau 1a -H hoac -(Ci-Cs alkyl),

khi Y 14 -N-, thi R va R7 ddc 1ap véi nhau 1a -H, -(C1-Cs alkyl), -C(=0)-(C1-C4 alkyl),
-S(=0)2-(C1-C4 alkyl), -(C3-C7 xycloalkyl) ho#ic -(C2-Cs heteroxycloalkyl), trong d6 it nhit
mot H ciia -(C1-Ca alkyl) c6 thé duoc thé boi -X hoic -OH, va -(Ca-Cs heteroxycloalkyl) c6

thé bao gém mot nguyén ti N, O hodc S,
va khi Y 1a -S(=0),-, thi R¢ va R7 1a khong;

R; 13 —aryl hodc —heteroaryl, trong d6 it nhat mot H ciia -aryl hoic -heteroaryl c6 thé

duoc thé boi -F; va
X 1a F hoac CI.

Céc hop chét cu thé dugc biéu dién boi cong thire I duge trinh bay trén bang 1 dudi
day:

Bang 1
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T6t hon 13, hop chit dugc biéu dién béi cong thirc I, ddng phan lap thé cia ching
hodc mudi dugc dung ctia ching ¢6 thé dugc chon tir nhém bao gém: 11301, 11302, 11303,
11305, 11306, 11307, 11308, 11313, 11314, 11315, 11316, 11318, 11321, 11363, 11379,
11440, 11498, 11574, 11575, 11641, 11653, 11654, 11659, 11662, 11670, 11671, 11672,
11823, 11824, 11825, 11826, 11827, 11828, 11829, 11830, 11831, 11832 va 11833. Tét nhét
13, hop chét duoc bidu din béi cong thirc I, ddng phan 14p thé cua chiing hodc mubi duoc
dung cta ching cé thé duogc chon tir nhém bao gém: 11301, 11302, 11303, 11305, 11306,
11313, 11314, 11315, 11316, 11363, 11379, 11440, 11498, 11574, 11641, 11654, 11659,
11670, 11671, 11672, 11825, 11829, 11830, 11831 va 11832.

Khi dugce str dung & day, thuat ngit “mudi duge dung” c6 nghia 1a mudi bat ky thuong
dugce st dung trong Iinh vuc dugc pham. Vi du vé cdc mudi duge dung bao gom, nhung
khong gi¢i han, mudi cia ion vo co nhu canxi, kali, natri hodc magie, mudi ciia céc axit vo

co nhu axit clohydric, axit nitric, axit phosphoric, axit bromic, axit iodic, axit pecloric hodc
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axit sunfuric, mudi cia axit hitu co nhu axit axetic, axit trifloroaxetic, axit xitric, axit maleic,
axit sucxinic, axit oxalic, axit benzoic, axit tartaric, axit fumaric, axit mandelic, axit
propionic, axit lactic, axit glycolic, axit gluconic, axit galacturonic, axit glutamic, axit
glutaric, axit glucuronic, axit aspartic, axit ascobic, axit cacbonic, axit vanilic, axit
hydroiodic hodc axit v hitu co khéc, mudi cua axit sunfonic nhu axit metansunfonic, axit
etansunfonic, axit benzensunfonic, axit p-toluensunfonic hodc axit naphthalensunfonic, mubi
clia axit amin nhu glyxin, arginin hogc lysin, va mubi ciia amin nhur trimetylamin, trietylamin,

amoniac, pyridin hodc picolin.

Theo sang ché, t6t nhét 12 mubi bao gdm mubi cia axit clohydric, axit phosphoric,
axit sunfuric, axit trifloroaxetic, axit xitric, axit bromic, axit maleic, axit tartaric va mot sb
axit khac, va cac vi du tiéu biu ctia cac hop chét trén bao gdbm hop chat 11293, 11301, 11306,
11309, 11313, 11317, 11321 va 11787 nhu dugc lam rd & day.

Hop chét dugc biéu dién béi cong thirc I c¢6 thé bao gdm mdt hodc nhidu nguyén tir
cacbon bt dbi ximg, VE‘{ vi vay c6 thé ton tai & dang raxemat, hdn hop triét quang (raxemic),
ddng phan dbi hinh duy nhit, hdn hop ddng phan phi d6i hinh, va ddng phén phi ddi hinh
duy nhét. Hop chét ctia cong thirc I ¢6 thé dugc tach thanh cac ddng phan bang phuong phap
da duge biét dén trong cung linh vyuc k¥ thuét, cu thé 13, sic ky cdt hoac sic ky 16ng hi€u
ning cao (HPLC). Ngoai ra, cic ddng phén 1ap thé ctia hop chét ctia cong thirc I c6 thé dugc
tbng hop bing cach tdng hop chuyén biét 1ap thé sir dung nguyén liéu khéi d4u tinh khiét vé

quang hoc va/hoic chit phan ing c6 ciu hinh d biét.

Hop chit 1,3,4-oxadiazol sulfamit dugc bidu dién béi cong thirc I, ddng phéan 1ap thé
ctia chung, hoic mubi duoc dung ciia ching, duge san xuét theo cac so dd phan tmg 1-6 dudi
day, va ciing bao gdm nhiing cai bién c6 thé dwoc thuc hién béi ngudi cé trinh @b trung binh

trong cing linh vuc k¥ thuat.

[So @ phan ting 1]

-16-



GN @N @N

NQ/N_g\\O OTf N\/ _ﬁ\ R1_E\\o
3-1-1 312 313
(\N/ Rz“Lz
. ! . NH
/ oTf R4—Sx
1793, T 1%
6° ©
314 31-5
Ro—L, x1 X 0 Ry—Ls x1 X4
N-L;— /)—L4—/< N-L;— /)—L4—/<
THe XX o R1_ﬁ\\o X2 X3 HN—NH,
Alkyl o
3-1-6 31-7

R, L, X1-X4 R3 Rz_l-z X1 X4 O 0
N-L—~ >—L4—<\\f . NL§ i MR

R— §\ Xy7X; R1—§\\o Xa- X3 HN—NH
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So dd phén tng 1 trén ddy minh hoa phuong phép chung dé tdng hop hop chét c6 céu
trac sulfamit (Journal of Organic Chemistry, 2003, vol. 68, 115-119). Nhu dugc minh hoa
trén so b phan tmg 1, nhém metyl duoc dua vao 1,1'-sunfonyldiimidazole dé 1am tang kha
ning phan ung, dugc thuc hién sau 46 bang cach thé bang amin. Qua trinh nay dugc thuc
hién hai 1in, qua d6 san xuét hop chét ctia cong thirc 3-1-5. Tiép d6, nhém alkyl dugc dua
vao hop chét ctia cong thirc 3-1-5 véi sur ¢6 mit clia natri hydrua, va gbc este duge thé bing
hydrazin, qua d6 san xuit hop chét ctia cong thire 3-1-7. Tiép 6, hop chét clia cong thirc 3-
1-7 duge cho phan @ng v6i anhydrit trifloroaxetic hodc anhydrit difloroaxetic dé tng hop
hop chét cia cong thirc 3-1-9 hodc cong thirc 3-1-8, hop chit ma tiép d6 phan Gng véi 1-
methoxy-N-trietylamminiosunfonyl-methanimidat (chét phan tng Burgess), qua d6 téng

hop hop chit 11198, 11199, 11440 va 11498 c6 chu trac oxadiazol.

[So 6 phan ting 2]
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R,—L, X4=X4 R,—L, X4=Xq4 R;
N Wt Y — A ded mx\*
GP-N ~ N-S& N §\ XoX3
/ U0
3-1-9 3-241
R,—L, X4=X4 \|/R3
—_— [/ ] \ L3_<\ /)_L4_<\
3-2-2

So d6 phan tng 2 trén ddy minh hoa quy trinh dwa nhém thé vao amin thi hai. Theo
so dd phan tng, nhém bao vé dugc loai bd khoi hop chit cia cong thirc 3-1-9 dugc tdng hop
theo so d6 phan tmg 1, qua d6 tdng hop cac hop chat 11293, 11301, 11309, 11313, 11317 va
11321. Tiép theo, nhém thé duoc dua vao hop chét cia cong thirc 3-2-1 bang phan tmg véi
axyl clorua hogc sunfonyl clorua, hoic nhém alkyl duge dua vao hop chét ciia cong thirc 3-
2-1 bing céc khir amin, qua d6 tbng hop cac hop chét 11294, 11295, 11296, 11297, 11298,
11299, 11300, 11302, 11303, 11304, 11305, 11306, 11307, 11308, 11310, 11311, 11312,
11314, 11315, 11316, 11318, 11319, 11320 va 11322.

[So d6 phéan ting 3]
Ry—L; x1 X4 Ry—L, x1 X4 Ry—L; x1 Xs
[ N1 /)—L4‘< - . [/‘]‘\ N~ /)"-4'(J l/‘l‘\ N-L /)_'-440
GP-N 2 N- s\ XXy N-— F‘ Xz-X3 0 —§ o XeXs  HN-NH
H 0° Alkyl R)’—VR Alkyl and
Ra R 316 a T 3-3-1 D RO 336
Rp—L; x1 Xa Ro—Lz X4=X g 0
[/-l—\N -85, N X /)_Lr{; R L/-];\N §N—L3_<}< X/)—LFH(N NH.
) 2°X3 4~ 0 2°X3 —NH;
Ra Rbo 3-3-2 Alky Ra>u( Rbo 3-3-3 \
Ry—L, X=X, R,—L, X1=X4 Rs
IAn gk el e, N et
)’—‘( o° H o'°
Ry 334 Ra Ry 335

So d6 phan tng 3 trén ddy minh hoa mot quy trinh khac dé dua nhém thé vao amin
thir hai. Theo so @ phan tmg, nhém béo vé dugc loai bé khoi hop chét cua cong thire 3-1-6
dugc tdng hop theo so dd phan tmg 1 dé tng hop hop chit cua cong thirc 3-3-1, va nhém
alkyl duoc dua vao hop chét ctia cong thirc 3-3-1 bang cach khir amin, qua d6 téng hop hop
chét ciia cong thic 3-3-2. Tiép do, theo phuong phap tong hop gidng nhu minh hoa trén so
d6 phan tng 1, cac hop chdt 11363, 11379, 11527, 11528, 11574, 11575, 11640, 11641,
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11642, 11643, 11644, 11651, 11652, 11653, 11654, 11659, 11660, 11661, 11662, 11670,
11671, 11672, 11673, 11674, 11823, 11824, 11825, 11826, 11827, 11828, 11829, 11830,
11831, 11832 va 11833 duoc tdng hop.

[So db phan g 4]
rl/\ ~_0OH [ r’/\N/\/OH /\/OMs
—_— a —
HN N th
Boc
34-1 3422 34-3

So dd phan tmg 4 trén ddy minh hoa quy trinh phan tmg dé tdng hop hop chét dugc
thé vao céu trac sulfamit. Theo so dd phan tmg, nhém bao vé duoc dwa vao nhém amin thir
hai rdi tiép d6 hop chét dugc phan tng véi metansunfonyl clorua dé san xuét hop chit cuia

cong thac 3-4-3.

[So dd phan tng 5]
R3;—L3 X27X4 o]
X27X4 o] . 7l
Ry—LsNH,  + Lz—(’ 1< N N T '-1'/<° .
X3°X4 O-Alkyl 3 24 7
Alkyl
351 3-5-2 353
R;—L X~ X: o} R;—L. Xa-X4 o}
Rs—L3 X2-X4 0 S A 3713 72
L~ 11X N L N~ 1<
o‘\s’tl I-2—<x,=xz_l-1 9] 0\,5\\0 X3™Xy o o‘,s\\o X37X, 0
A o) / Boc—N, Alkyl HN Alkyl
Boc NH Alkyl Me Me
354 3-5-5 3-5-6
R3 La Xz X1 R3"L3 XZ'X1 (o]
Osg N-L,~ )_'-1"/< Os N1~ i ‘)"—1‘/(
————— O X3 X4 O —_— [ ( ) \\O X3'X4 /O
/‘]—\ N, Alkyl /-]-\ N, Alkyl
Boc—N —/r-—-):z Me HN a N—/--):z Me
A —
3-5-7 3-5-8
Riy—L3 Xz X4 R3—L3 X2-X4 (o]
O/ N— Lz / )_L1_< Oa. IN_L2_</ \)_L14
N \s\ X33Xg jel . Bsg  XaXa  HN-NH,
/—l—\ _/—>-N Alkyl’ [r]—\a (RN,
RN N~ iz Me R;~N N~/ mizMe
3-59 3-5-10
R3—L3 Xz X1 \rR1
o N L L |
S N- -N
[ S 3° Xy
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So dd phan tng 5 trén day minh hoa phwong phap chung dé tdéng hop hop chit c6 ciu
tric sulfamit. Theo so dd phan tmg, hop chit ciia cong thirc 3-5-1 duge cho phan tmg véi
hop chét cia cong thirc 3-5-2 dé san xuit hop chét ciia cong thirc 3-5-3, va clorosunfonyl
isoxyanat va ter-butanol dwoc cho phan tmg v&i nhau, rdi tiép d6 dugc phan tmg véi hop
chét ctia cong thirc 3-5-3, qua d6 san xuét hop chit clia cong thirc 3-5-4. Tiép d6, nhém metyl
duge dwa vao amin thir hai d& san xuét hop chét cta cong thic 3-5-5, hop nay dugc khir
nhém béo vé dé san xuit hop chét ciia cong thire 3-5-6. Hop chit cia cong thirc 3-5-6 duge
dua vao phan tmg thé v6i hop chét clia cong thirc 3-4-3 duge san xuét theo so d6 phan tmg
4, qua d6 san xuét hop chit cta cong thirc 3-5-7. Hop chét ciia cong thirc 3-5-7 dugc khira
nhém bao vé, qua d6 san xudt hop chit ciia cong thirc 3-5-8. Tiép d6, hop chét clia cong thirc
3-5-8 duoc dua vao phan tng thé hodc phan tng khir amin dé san xuét hop chét ciia cong
thirc 3-5-9, hop chét nay dugc phan tmg véi hydrazin dé san xuit hop chét cta cong thirc 3-
5-10. Tiép d6, hop chit ctia cong thirc 3-5-10 duge phan tmg vé6i anhydrit trifloroaxetic hozic

anhydrit difloroaxetic d& san xuét hop chit cta cong thirc 3-5-11 ¢6 cu triic oxadiazol.

Theo so @b phan tng 5, cac hop chét 11702, 11704, 11713 va 11714 dugc san xuét.

[So d6 phan tng 6]
Ra L; X2 X4 Rs Ls Xz X4
N-L,= /)"'L1‘/< NL~ )~ '—1‘{
GP- 2 N-5% X3-X4 — GP- N Ss.  XsX4  HN-NH,
r1 N 6 0 AIkyI W 5 o
3-1-6 3-6-1
R3—L; X2:X4 \|/R
_— l 2 N-L= ) I-1‘<\
GP— N-— S\\ X3 X4
X 0°
a Rb
3-6-2
R3—L3 X2-X1 O\rR1 R3;—L; X2:X4 \‘/R
[ a N-L,~ /)—L1'<\ ' a N N-L,~4 /)_L1_<\
H"1 NV ﬁ\\o X3-X4 N R4"‘1 Rb/—\/N_('s')\\o X3-Xy
Ra b a Rb
3-6-3 3-64

So d6 phéan g 6 trén ddy minh hoa quy trinh dua nhém thé vao amin thir hai. Theo
so d6 phan tGng, hop chét ctia cong thuc 3-1-6 duge tdng hop theo so d6 phan tmg 1 duge
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cho phén tng véi hydrazin @& tdng hop hop chét ciia cong thirc 3-6-1. Tiép d6, hop chét cia
cdng thirc 3-6-1 dugc cho phan Gng vudi anhydrit trifloroaxetic hodc anhydrit difloroaxetic
dé san xuét hop chét cia cong thirc 3-6-2 ¢6 ciu tric oxadiazol. Tiép d6, hop chit ciia cong
thirc 3-6-2 dugc khir nhém bao vé, qua d6 tdng hop hop chat 11787. Nhom alkyl dugce dua
vao hop chit 11787 hoic hop chét ciia cong thirc 3-6-3 bang céch khir amin, qua d6 tdng hop
c4c hop chét 11788 va 11789.

Sang ché dé xuét dugc pham dung d& hoic hodc diéu tri bénh lién quan dén hoat tinh
HDACS6, dugc phdm bao gdm thanh phén hoat tinh 12 hop chét dugc bidu dién bdi cong thirc

I sau ddy, ddng phén 1ap thé cia chiing hoic mudi duge dung ciia chung:

[Cong thirc I
R;—1L; Z,=2, 0\(R1
\
e
— — N—
7 PNo S

trong d6 cong thirc I duoc dinh nghia gidng nhu trén.

Duoc phdm theo sang ché thé hién hiéu qua tdt trong phong hoic diéu tri bénh c6 lién
quan dén hoat tinh HDAC6 bing cach e ché ¢6 chon loc HDACS.

Bénh lién quan dén hoat tinh HDAC6 bao gém bénh truyén nhim nhu bénh bod dién;
khdi u duéi dang khéi u lanh tinh (cu thé nhw: hoi chimg rdi loan sinh tiy) hodc khdi u 4c
tinh (cu thé nhu: da u tdy xwong, u lympho, ung thu bach ciu, ung thu phdi, ung thu dai
trang, ung thu rudt gia, uung thu tuyén tién liét, ung thu bang quang, ung thu vi, ung thu
héc t6, ung thu da, ung thu gan, ung thu n3o, ung thu da diy, ung thu budng trimg, ung thu
tuyén tuy, ung thu déu va cd, ung thu miéng hodc u thin kinh kém); cac bénh rdi loan ndi
tiét, dinh dudng va chuyén héa nhu bénh Wilson, bénh thoai héa tinh bot hoic tidu duong;
bénh rdi loan tAm than va hanh vi nhu trim cam hodc hoi chung Rett, va cac bénh tuong tur;
bénh than kinh nhu teo hé thdng than kinh trung wong (cu thé nhur bénh muia giat Hungtington,
bénh teo co tily (SMA), bénh thoai hda tidu ndo (SCA)), bénh thoai héa thin kinh (cu thé 1a
bénh Alzheimer), bénh rdi loan van dong (cu thé 1a bénh Parkinson), bénh than kinh (cu thé
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13 bénh thin kinh di truyén (bénh Charcot-Marie-Tooth), bénh than kinh rai rdc, bénh viém
thin kinh, bénh thin kinh do thudc), bénh té bao than kinh van dong (bénh xo cing teo cft
bén (ALS)), hodc bénh hiiy myelin ciia hé than kinh trung wong (cu thé 12 bénh da xo cimg
(MS), va céc bénh twong tw; cac bénh v& mét va phin phy, cu thd nhu bénh viém mang bd
dao; bénh tim mach nhu bénh rung tAm nhi hodc dot quy va bénh tuong tu; bénh ho hép nhu
hen suyén; bénh duong tiéu héa nhu bénh gan do rugu, bénh viém rudt, bénh Crohn hozc
bénh viém loét rudt, va cac bénh tuong ty; bénh vé da va mé dudi da, nhu bénh vay nén;
bénh v& hé co xwong va md lién két, nhu bénh khép dang thap, bénh viém khép man tinh
hoc lupus ban d6 hé théng (SLE), va c4c bénh twong tu; bénh di dang bim sinh, bién dang
va bét thuong nhim sic thé, cu thé nhu bénh than da nang di truyén theo gen tri, ciing nhur

céc roi loan hodc bénh lién quan dén chirc ning bat thudng cua histon deaxetylaza.

Mubi duge dung duoc md ta trén ddy twong tng v&i mudi duge dung cia hop chit

duoc bidu didn boi cong thirc I theo sang ché.

Dugc phim theo sang ché con c6 thé bao gdm thém it nhat mot chét mang dugc dung
ngoai hop chit ctia cong thirc I, ddng phan ctia ching hoic mudi duge dung clia chung. Chét
mang dugc dung duge st dung theo sang ché c6 thé 12 it nhit mot loai duge chon tir nhém
bao gdm: nuéc mudi sinh 1y, nude vo tring, dung dich Ringer, dung dich mudi dém, dung
dich dextroza, dung dich mantodextrin, glyxerol, etanol, va hdn hop ctia hai hay nhiéu loai
trén. Néu cin thiét, duoc phdm con c6 thé bao gdm thém cac chit phu gia thong thuong khac
nhu chét chéng oxy hoa, chit dém hoic chét khéng khuén. Ngoai ra, dugc phém c6 thé dugc
cong thirc héa thanh cdng thire ti€ém dugc, cu thé nhu dung dich, huyén dich, dich long duc,
v.v..., thudc vién, vién nang, thudc dang hat nho hoic vién nén bang cach st dung chit pha
loang, chét 1am phan rd, chit hoat dong bé mit, chat két dinh va chit boi tron. Do d6, duge
phim cia sang ché c6 thé 1a & dang miéng dan, dich 1éng, dang vién, vién nang, vién nén,
vién dan, v.v... C4c dang cdng thirc ¢6 thé dugc bao ché hodc bing phuong phép thong
thudng dugc st dung dé cong thirc héa trong cling linh vyc k¥ thuét hogc bang phuong phép
duoc trinh bay trong Khoa hoc duge phdm Remington (4n ban méi nhét), cong ty phét hanh
Mack, Easton - Pennsylvania, My .

Duoc phdm ciia sang ché c6 thé duge ding qua dudng miéng hodc ngoai dudng tiéu

hoéa (cu thé 13, tinh mach, duéi da, trong mang bung hogc ngoai da) tity thudc vao myc dich
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sit dung. Lidu dugc phim thay dbi tiry thudc vao thé trong, tudi, gidi tinh, tinh trang strc khoe
va ché d6 an kiéng ctia bénh nhén, thoi gian st dung, cach thirc sir dung, tdc do bai tiét, murc
d6 nghiém trong ctia bénh, va cac yéu td khac. Lidu dung hang ngay clia hop chét ciia cong
thirc I theo sang ché c6 thé vao khoang 1-1000 mg/kg, tot nhit 12 5-100 mg/kg, va c6 thé

duoc str dung mot hozic mot s6 1an mbi ngay.

Ngoai hop chét duoc biéu didn boi cong thirc I, ddng phén l4p thé cia ching hoic
mudi dugc dung ciia ching, dugc phim cta sang ché con c6 thé bao gdm thém mot hodc

nhiéu thanh phin hoat tinh thé hién hiéu qua y hoc giéng hoc trong tu.

Mbt lwgng c6 higu qua tri lidu hop chét duge biéu dién béi cong thirc I, ddng phan lap
thé ctia chting hodc mubi duoc dung ciia chiing theo sang ché c6 thé dugc ding trong phong

hodc diéu tri bénh lién quan dén histon deaxetylaza.

Arr??

Khi duge st dung & day, thudt ngit “lugng c6 hi€u qua tri liéu” dung dé chi lugng hop
chét dugc biéu dién béi cong thirc I ¢ hi¢u qua phong hoac diéu tri bénh lién quan dén hoat

tinh histon deaxetylaza 6.

Hop chét ctia cong thirc I, ddng phan l4p thé cia chiing hoic mubi dugc dung cia
chuing theo sang ché c6 thé dugc ding dé we ché c6 chon loc HDAC6 & ngudi va dong vat
¢6 via.Tac dung phong hoic diéu tri bénh lién quan dén hoat tinh HDAC6 theo sang ché bao
gbm viéc tre ché hoic ngin ngira bénh ciing nhu giai quyét ban than bénh trude khi xuit hién
triéu chimg c6 thé dat dugc thong qua viéc str dung hop chit duge biéu dién bsi cong thirc
I. Trong quan ly bénh, mirc d6 lidu dy phong hodic diéu tri ciia thanh phan hoat tinh cu thé
s€ thay d6i theo tinh chét va mirc do nghiém trong cua bénh hodc tinh trang bénh, va ciling
c6 thé thay ddi theo con dudng thanh phén hoat tinh dwoc sir dung. Liéu va tan suét liu ciing
s& thay ddi theo tudi, thé trong, va sy dép (g cia timg bénh nhan. Phac db liéu lugng phu
hop c6 thé dugc lua chon béi ngudi c6 trinh d6 trung binh trong ciing linh vuc k§ thuat cing
v6i vide xem xét cac yéu t& néu trén. Ngoai ra, phuong phép phong hoic didu tri bénh lién
quan dén HDACS theo sang ché con c6 thé bao gbm thém viéc st dung mot luong c6 hidu

qué tri lidu cac thanh phin hoat tinh bb sung hiru ich cho diéu tri bénh cing v&i hop chét

duogc biéu dién béi cong thire I, trong d6 thanh phan hoat tinh bd sung c6 thé thé hién tac

dung hiép ddng cling véi hop chét ciia cong thire mot hoic tac dung phu tro.
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Hop chét duoc biéu dién bsi cong thirc I, ddng phéan 1ap thé cua chung hoic mudi
duoc dung cta ching c6 thé duoc ding trong bao ché thube dung dé didu tri bénh lién quan
dén hoat tinh HDAC6. Dé bao ché thudc, hop chit dugc biéu dién boi cong thire I c6 thé
duoc tron véi ta dugc, chit pha lodng, chit mang duge dung hoic chét can thiét khac, va
duoc két hop v6i cac thanh phin hoat tinh khac d& cac thanh phan hoat tinh c6 thé c6 tac
dung hiép ddng.

Céc chi tiét duoc d& cap trong cach sir dung, dugc phim va phwong phép didu trj theo

sang ché c6 thé dugc két hop hop 1y trir khi mau thun véi nhau.

Hop chét dugc biéu dién bdi cong thirc I, ddng phén 1ap thé cia ching hodc mudi
dugc dung cia ching c6 thé we ché co chon loc HDACS, va do d6 thé hién hiéu qua tbt trong

phong hodc diéu tri bénh lién quan dén hoat tinh HDACS.

Sau day, cac vi du vu ti€n s€ dugc trinh bay d€ 1am r5 sang cheé. Tuy nhién, céc vi du

nay dugc dua ra chi nhim muc dich minh hoa va khong giéi han pham vi ctia sang ché.

Vi du thwe hién sing ché
San xudt hop chét 1,3,4-oxadiazol sulfamit
Phuong phap cu thé dé san xudt hop chit ciia cong thirc I nhu sau.

Vi du 1: Hop chét 11198, N-(4-florophenyl)-N-(4-(5-(triflorometyl)-1,3,4-oxadiazol-
2-yl)benzyl)morpholin-4-sunfonamit

Budc 1: N-(4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)morpholin-4-sunfonamit

L
§=0 0 g-o N
(\N/ \6 N (\Nz \8 \NHz
(0]

o/ o o/

Hon hop ctia metyl 4-(N-(4-florophenyl)morpholin-4-sunfonamido)metyl)benzoat
(0,150 g, 0,367 mmol) va hydrazin monohydrat (0,347 ml, 7,345 mmol) trong etanol (3 ml)

~,
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duoc 1am néng & 120°C trong 2 gid dudi birc xa vi séng, va duogc 1am mét xudng nhiét do
phong dé két thuc phan img. Tiép d6, nudc dugce bd sung vao hdn hgp phan tmg, sau d6 hdn
hop dugc chiét bing etyl axetat. L6p hitu co dugc rira bing dung dich natri clorua bao hoa,
duoc siy kho bang magie sunfat (MgSO4) khan, duoc loc, va duoc ¢d dic trong chan khong.
Hop chit mong mudn duoc sir dung ngay ma khong cén tinh ché thém (0,136 g, 90,5%, diu

khong mau).

Budc 2: Hop chit 11198

Fe : F- :
(N NH, (N »—CFs

o/ o o Ny}

Dung dich cua N-(4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)morpholin-4-
sunfonamit (0,067 g, 0,164 mmol) va trietylamin (0,045 ml, 0,328 mmol) trong N,N-
dimetylformit (2 ml) dugc khudy & 0°C, va dugc trdn véi anhydrit trifloroaxetic (0,028 ml,
0,197 mmol). H5n hop phan tng dugc khudy & 80°C trong 18 gidy, duge 1am mat xudng nhiét
d6 phong dé két thic phan tmg, va dugc cb dic du6i ap sudt thap dé loai bd dung méi. Tiép
d6, dung dich natri bicacbonat bdo hoa durge bd sung vao san phdm cb dic, sau d6 hén hop
dwoc chiét bang etyl axetat. Lép hitu co dugce rira bing dung dich natri clorua bdo hoa, duge
sdy kho bing magie sunfat khan, dugc loc, va duoc cd dic trong chan khong. Cin duoc sic
Ky (SiO2, cot 4 g; etyl axetat/hexan = 10-40%) d& thu dugc hop chit mong mudn duéi dang
chét rén mau vang (0,047 g, 59,0%).

Phd cong huéng tir hat nhan 'H (‘H NMR) [400 MHz, CDCl; (CDCls: etyl
cloroaxetat)] 6 8,04 ~ 8,02 (m, 2 H), 7,42 (d, 2 H, J= 8,4 Hz), 7,25 ~ 7,22 (m, 2 H), 7,02 ~
6,98 (m, 2 H), 4,85 (s, 2 H), 3,64 (t, 4 H, J=4,7 Hz), 3,17 (t, 4 H, J = 4,8 Hz); Khi phd do
phan giai thip (phun dién) [LRMS (ES)] m/z 487,4 (M*+1).

Vi du 2: Hop chit 11199, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)benzyl)-N-(4-

florophenyl)morpholin-4-sunfonamit
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Dung dich cua N-(4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)morpholin-4-
sunfonamit (0,067 g, 0,164 mmol) va trietylamin (0,045 ml, 0,328 mmol) trong N,N-
dimetylformit (3 ml) dugc khqu & 0°C, va duoc tron véi anhydrit 2,2-difloroaxetic (0,021
ml, 0,197 mmol). Hn hop phan tmg dugc khudy & 80°C trong 18 gid, dugc 1am mét xubng
nhiét do phong dé két thuc phan tng, va dugc ¢b dic dudi p sudt thip dé loai bo dung mbi.
Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao san phém c6 dic, sau d6 hdn
hop duoc chiét bang etyl axetat. Lop hitu co duoc rira bing dung dich natri clorua bio hoa,
duoc sdy kho bang magie sunfat khan, dugc loc, va dugc ¢d dic trong chin khong. Cin dugc
sic ky (SiO2, cot 4 g; etyl axetat/hexan = 10-40%) dé thu dugc hop chit mong muén duéi
dang chét rdn mau vang (0,051 g, 65,8%).

'H NMR (400 MHz, CDCl3) 5 8,04 ~ 8,02 (m, 2 H), 7,40 (d, 2 H, J = 8,3 Hz), 7,25 ~
7.21 (m, 2 H), 7,02 ~ 6,98 (m, 2 H), 6,90 (t, 1 H, J= 51,7 Hz), 4,85 (s, 2 H), 3,64 (t, 4 H, T =
4,7 Hz), 3,17 (t, 4 H, J = 4,7 Hz); LRMS (ES) m/z 469,3 (M*+1).

Vi du 3: Hop chit 11293, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-phenylpiperazin-1-sunfonamit hydroclorua

Buéce 1: 1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat
0,0 00 o
NN NONTNARE
— = — =

Dung dich cua 1,1'-sunfonylbis(1H-imidazole) (10,000 g, 50,454 mmol) trong
diclorometan (120 ml) dugc tron & 0°C véi triflorometansunfonat (MeOTY, 5,710 ml, 50,454
mmol), va dugc khudy & ciing nhiét do trong 3 giv. Két tia dugc thu thap bang céch loc,
dugc rira bing diclorometan, va dugc siy kho dé thu duoc 1-((1H-imidazol-1-yl)sunfonyl)-
3-metyl-1H-imidazol-3-ium triflorometansunfonat dudi dang chit rin mau tring (16,720 g,
91,5%).
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Budc 2: tert-butyl 4-((1H-imidazol-1-yl)sunfonyl)piperazin-1-cacboxylat

0 0 OTf 00

N

N

7>
N\?’ \Q/ - N\J NK//\lllBoc

Hén hop cua tert-butyl piperazin-1-cacboxylat (2,500 g, 13,422 mmol) va 1-((1H-
imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium triflorometansunfonat (5,835 g,
16,107 mmol) trong axetonitril (50 ml) dwoc khudy & nhiét d6 phong trong 16 gio. Tiép do,
nuée duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bang etyl axetat. Lép
hitu co duge rira bing dung dich natri clorua bdo hoa, dugc siy kho bang magie sunfat khan,
dugce loc, va duge c6 dac trong chan khong. Cidn dugce séc ky (SiO2, cot 80 g; etyl
axetat/hexan = 20-50%) d& thu duoc tert-butyl 4-((1H-imidazol-1-yl)sunfonyl)piperazin-1-
cacboxylat du6i dang chét rin mau be (2,417 g, 56,9%).

Buéc 3: 1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-imidazol-

3-ium triflorometansunfonat

©
% orf Q9
Né\N/ \N/ﬁ §(-BN4\N/S\N/\
\—/ K/NBoc =/ K/NBoc

Dung dich cua tert-butyl 4-((1H-imidazol-1-yl)sunfonyl)piperazin-1-cacboxylat
(2,417 g, 7,640 mmol) trong diclorometan (30 ml) dugc tron & 0°C véi MeOTT (0,908 ml,
8,022 mmol), va duoc khudy & nhiét do phong trong 5 gio. Hon hop phan ing dugc pha
lodng bing hexan (30 ml), va duogc khudy. Két tiia dugc thu thap bang cach loc, duge rira
bing hexan, va dugc siy kho dé thu dugc 1-((4-(tert-butoxycacbonyl)piperazin-1-
yl)sunfonyl)-3-metyl-1H-imidazol-3-ium triflorometansunfonat duéi dang chit rin mau

tréng (3,510 g, 95,6%).

Budc 4: tert-butyl 4-(N-phenylsunfamoyl)piperazin-1-cacboxylat

o
¥
@//\N/S\N/\ —_— - \N

‘N\él K/ NBoc u I\/)JBoc
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Hon hogp cta 1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-
imidazol-3-ium triflorometansunfonat (3,510 g, 7,305 mmol) va anilin (0,734 ml, 8,036
mmol) trong axetonitril (40 ml), dugc chuin bi & nhiét d6 moi truong, dugce lam nong hdi
luu trong 16 gid, va duge 1am mét xudng nhiét d6 méi truong. Tiép d6, nuéc dugce bd sung
vao hdn hop phan tng, sau d6 hdn hop duoc chiét bing etyl axetat. Lép hitu co dugc rira
bing dung dich natri clorua bdo hoa, dugc sy kho bing magie sunfat khan, dugc loc, va
duge cb dic trong chan khong. Can duge sic ky (SiOz, cot 40 g; etyl axetat/hexan = 20-50%)
dé thu dugc san phim thd, san phdm dugc hoa tan trong etyl axetat (20 ml) va hexan (100
ml), va dugc khudy. Két tia dugc thu thap bing cach loc, dugc rira bing hexan, va duge sdy
kho dé thu dugc tert-butyl 4-(N-phenylsunfamoyl)piperazin-1-cacboxylat dudi dang chét ran
mau tring (2,440 g, 97,8%).

Bude 5: tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-

phenylsunfamoyl)piperazin-1-cacboxylat

00 0
A - e —— m
H o L _nBoc Br (N

BocN

Dung dich cuia tert-butyl 4-(N-phenylsunfamoyl)piperazin-1-cacboxylat (2,440 g,
7,146 mmol) trong N,N-dimetylformit (50 ml) dugc bd sung NaH (60,00%, 0,372 g, 9,290
mmol) & 0°C, va hdn hop dugc khudy & cing nhiét d trong 10 phut. Hon hop phéan tng
duoc xtt 1y v6i metyl 4-(bromometyl)-3-florobenzoat (1,942 g, 7,861 mmol), va dugc khudy
trong 1 gid' & nhiét do phong. Tiép d6, dung dich amoni clorua bdo hoa dugc bd sung vio
hén hop phéan tmg, sau d6 hdn hop duge chiét bing etyl axetat. Lép hitu co dugc rira bing
dung dich natri clorua béo hoa, dugc sdy kho bﬁng magie sunfat khan, dugc lgc, va dugc cd
dic trong chan khong. Cin duge sic ky (SiOs, cot 40 g; etyl axetat/hexan = 10-30%) dé thu
duoc tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-phenylsunfamoyl)piperazin-
1-cacboxylat duéi dang chét rdn mau tring (3,070 g, 84,6%).

Budc 6: tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-

phenylsunfamoyl)piperazin-1-cacboxylat

-28-



26510

O
N - .
N’S\SO oL N \\ =0

BocN._J o BocN\)

Hon hop cia  tert-butyl  4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat (2,570 g, 5,063 mmol) va Hydrazin monohydrat
(4,782 ml, 101,265 mmol) trong etanol (20 ml) dugc 1am ndng & 120°C trong 2 gio dudi birc
xa vi séng, va dugce 1am mét xudng nhiét d6 phong dé két thuc phan tmg. Tiép d6, nude duoc
bd sung vao hdn hop phan ting, sau d6 hdn hop duoc chiét bing etyl axetat. Lép hitu co dugce
rira bang dung dich natri clorua bdo hoa, duoc sy kho bing magie sunfat khan, dugc loc, va
duoc co dic trong chan khéng. Hop chat mong mubn dugc sir dung ngay ma khong cén tinh

ché thém (2,462 g, 95,8%, chét rin mau tréng).

Budce 7: tert-butyl 4-(N-(2-floro-4-(2-(2,2,2-trifloroaxetyl)hydrazin-1-
cacbonyl)benzyl)-N-phenylsunfamoyl)piperazin-1-cacboxylat

St —  Sptug,

Dung dich cua tert-butyl  4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-

Bo N\) BocN\)

phenylsunfamoyl)piperazin-1-cacboxylat (1,458 g, 2,872 mmol) va trietylamin (0,796 ml,
5,745 mmol) trong N,N-dimetylformit (10 ml) dwoc khudy & 0°C, va duoc tron v6i anhydrit
trifloroaxetic (0,486 ml, 3,447 mmol). Hon hgp phan (g dugc khudy & 80°C trong 18 gio,
dugc 1am mat xudng nhiét 6 phong dé két thic phan tmg, va dugc cb dic dudi ap suét thip
& loai bd dung moi. Tiép d6, nude duoc bd sung vao san phdm co dic, sau 6 hdn hop duge
chiét bing etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, duge sy
kho b?mg magie sunfat khan, dugc loc, va dugc cd dic trong chan khong. Can dugc séc ky
(SiO2, cot 24 g; etyl axetat/hexan = 10-70%) dé thu dugc hop chit mong mudn dudi dang
chit rin mau tring (0,393 g, 23,3%).

Budc 8: tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-

phenylsunfamoyl)piperazin-1-cacboxylat
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Hon hop cta tert-butyl 4-(N-(2-floro-4-(2-(2,2,2-trifloroaxetyl)hydrazin-1-
cacbonyl)benzyl)-N-phenylsunfamoyl)piperazin-1-cacboxylat (0,614 g, 1,017 mmol) va 1-
methoxy-N-trietylammoniosunfonyl-methanimidat (chit phan tng Burgess, 0,364 g, 1,526
mmol) trong tetrahydrofuran (4 ml) dugc lam néng & 150°C trong 30 phut dudi birc xa vi
séng, duoc 1am mat xudng nhiét 46 phong dé két thic phan tmg. Hn hop phan tmg dugc cb
dic dudi ap suat thip dé loai bé dung méi. Tiép d6, nuGe duge bd sung vao san phim cb dic,
sau d6 hén hop duoc chiét bang diclorometan. Lop hitu co duge rira bing dung dich natri
clorua bdo hoa, dugc sdy kho béng magie sunfat khan, dugc loc, va dugce c¢6 dic trong chan
khong. Cén dugc séc ky (SiOg, cot 12 g; etyl axetat/hexan = 0-25%) dé thu duogc hop chét
mong mubn dudi dang chét rén mau tréng (0,576 g, 96,7%).

Budc 9: Hop chat 11293

Ot
N
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Dung dich cua tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-phenylsunfamoyl)piperazin-1-cacboxylat (0,969 g, 1,655 mmol) trong 1,4-
dioxan (10 ml) duogc tron & nhiét d phong véi axit clohydric (dung dich 4,00 M trong 1,4-
dioxan, 8,274 ml, 33,096 mmol), va dugc khudy & ciing nhiét d6 trong 2 gio. Hdn hop phén
ting duogc b dic dudi ap sudt thap dé loai bo dung mdi. Cin dugc pha lodng bing dietylete
(5 ml) va hexan (50 ml), va dugc khudy. Két tia dugc thu thap bang cach loc, dugc rira bang
hexan, va dugc sdy kho dé thu dugc N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-phenylpiperazin-1-sunfonamit hydroclorua duéi dang chit rin mau tring
(0,860 g, 99,6%).

TH NMR (400 MHz, DMSO-ds) & 8,96 (s, 2H), 7,86 (dd, 1H, J = 8,0, 1,6 Hz), 7,83
(d, 1H, J=10,2 Hz), 7,62 (t, 1H, J= 7,8 Hz), 7,43 (d, 2H, J = 8,1 Hz), 7,37 (t, 2H, J= 7,6
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Hz), 7,29 (m, 1H), 5,05 (s, 2H), 3,40 — 3,37 (m, 4H), 3,13 — 3,11 (m, 4H); LRMS (ES) m/z
486,0 (M*+1).

Vi du 4: Hop chét 11294, 4-axetyl-N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-phenylpiperazin-1-sunfonamit

O~
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Hén hop cta N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-

HN\)

phenylpiperazin-1-sunfonamit hydroclorua (0,030 g, 0,057 mmol) trong diclorometan (3 ml)
dugc tron & nhi€t d0 phong véi axetyl clorua (0,008 ml, 0,115 mmol) va N,N-
diisopropyletylamin (0,030 ml, 0,172 mmol), va dugc khqu & cung nhiét d6 trong 1 giod.
Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hgp phan tng, sau d6
hén hop duoc chiét bing diclorometan. Lép hitu co dugc rira bang dung dich natri clorua
bdo hoa, dugc séy kho b.%mg magie sunfat khan, dugc loc, va dugce cd dac trong chan khong.
Cin dugce sic ky (SiOz, cot 12 g; etyl axetat/hexan = 30-70%) dé thu dugc 4-axetyl-N-(2-
floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylpiperazin-1-sunfonamit
dudi dang dau mau vang sang (0,020 g, 66,0%).

'H NMR (400 MHz, DMSO-ds) 5 7,86 (d, 1H, J= 8,2 Hz), 7,81 (d, 1H, J= 10,0 Hz),
7,63 (t, 1H, J=7,7 Hz), 7,44 (d, 2H, J= 7,6 Hz), 7,35 (¢, 2H, J = 7,6 Hz), 7,26 (t, 1H, J=
7,3 Hz), 5,04 (s, 2H), 3,44 (s, 4H), 3,20 (m, 2H), 3,14 (m, 2H), 2,00 (s, 3H); LRMS (ES) m/z
528,3 (M*+1).

Vi du 5: Hop chit 11295, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-phenyl-4-propionylpiperazin- 1-sunfonamit
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Hon hop cta N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,030 g, 0,057 mmol) trong diclorometan (3 ml)
dugc tron & nhiét d0 phong voi propioniyl clorua (0,010 ml, 0,115 mmol) va N,N-
diisopropyletylamin (0,030 ml, 0,172 mmol), va dugc khudy & cing nhiét do trong 1 gio.
Tiép d6, dung dich natri bicacbonat bdo hoa dugc bb sung vao hdn hop phan tng, sau d6
hén hop duogc chiét bang diclorometan. Lép hitu co duge rira bang dung dich natri clorua
bdo hoa, dugc séy kho bf?mg magie sunfat khan, dugc loc, va dugc co dédc trong chian khong.
Cin duoc sic ky (SiO2, cot 12 g; etyl axetat/hexan = 30-70%) dé thu duoc N-(2-floro-4-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenyl-4-propionylpiperazin-1-sunfonamit
duéi dang chét 16ng khong mau (0,024 g, 77,1%).

"H NMR (400 MHz, DMSO-ds) & 7,86 (dd, 1H, J= 8,0, 1,6 Hz), 7,83 — 7,77 (m, 1H),
7,63 (t, 1H, J= 7,7 Hz), 7,44 (d, 2H, J= 7,3 Hz), 7,34 (t, 2H, J = 7,6 Hz), 7,26 (t, 1H, J =
7,3 Hz), 5,04 (s, 2H), 3,45 (m, 4H), 3,18 (m, 4H), 2,32 (q, 2H, J= 7,4 Hz), 0,98 (t, 3H, J =
7,4 Hz); LRMS (ES) m/z 542,3 (M*+1).

Vi du 6: Hop chat 11296, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-isobutyryl-N-phenylpiperazin-1-sunfonamit
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Hon hop cua N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,030 g, 0,057 mmol) trong diclorometan (3 ml)
dugc tron & nhiét d0 phong véi isobutyryl clorua (0,012 ml, 0,115 mmol) va N,N-
diisopropyletylamin (0,030 ml, 0,172 mmol), va dugc khudy & cuing nhiét do trong 1 gio.
Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hop phan ung, sau d6
hén hop duge chiét bing diclorometan. Lép hitu co dugc rira bing dung dich natri clorua
bio hoa, dugc séy kho béng magie sunfat khan, duoc loc, va duge co déc trong chan khong.
Cin duoc séc ky (SiO2, cot 12 g; etyl axetat/hexan = 20-50%) dé thu dugc N-(2-floro-4-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-isobutyryl-N-phenylpiperazin-1-sunfonamit
duéi dang chét rin mau tring (0,025 g, 78,3%).
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'H NMR (400 MHz, DMSO-ds) § 7,86 (dd, 1H, J= 38,0, 1,6 Hz), 7,83 — 7,77 (m, 1H),
7,63 (t, 1H, J= 7,6 Hz), 7,44 (d, 2H, J= 7,9 Hz), 7,34 (t, 2H, J= 7,7 Hz), 7,26 (t, 1H, J =
7.3 Hz), 5,05 (s, 2H), 3,49 (m, 4H), 3,16 (s, 4H), 2,84 (dt, 1H, J= 13,6, 6,8 Hz), 0,98 (d, 6H,
J=6,7 Hz); LRMS (ES) m/z 556,3 (M*+1).

Vi du 7: Hop chit 11297, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-(metylsunfonyl)-N-phenylpiperazin-1-sunfonamit

Hon hop cia N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,030 g, 0,057 mmol) trong diclorometan (3 ml)
duogc tron ¢ nhiét d6 phong véi metansunfonyl clorua (0,009 ml, 0,115 mmol) va N,N-
diisopropyletylamin (0,030 ml, 0,172 mmol), va dugc khudy & cling nhiét do trong 1 gio.
Tiép d6, dung dich natri bicacbonat bdo hoa duge bd sung vao hdn hop phan tng, sau d6
hén hop duogc chiét bang diclorometan. Lép hitu co dugc ria bang dung dich natri clorua
bao hoa, duge siy kho bing magie sunfat khan, duoc loc, va dugc ¢d dic trong chan khong.
Cin duoc sic ky (SiO2, cot 12 g; etyl axetat/hexan = 20-50%) dé thu duge N-(2-floro-4-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-(metylsunfonyl)-N-phenylpiperazin-1-

sunfonamit dudi dang chét rin mau tring (0,029 g, 89,5%).

'H NMR (400 MHz, DMSO-ds) § 7,86 (dd, 1H, J= 8,1, 1,6 Hz), 7,84 — 7,78 (m, 1H),
7,63 (t, 1H, J= 7,6 Hz), 7,45 (d, 2H, J = 8,1 Hz), 7,36 (t, 2H, J = 7,7 Hz), 7,27 (t, 1H, J =
7,3 Hz), 5,05 (s, 2H), 3,31 — 3,25 (m, 4H), 3,19 — 3,07 (m, 4H), 2,90 (s, 3H); LRMS (ES)
m/z 564,2 (M*+1).

Vi du 8 Hop chit 11298, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-metyl-N-phenylpiperazin-1-sunfonamit
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Hén hop cua N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,050 g, 0,096 mmol) va formandehit (dung
dich 37,00% trong nuédc, 0,071 ml, 0,958 mmol) trong diclorometan (4 ml) dugc x Iy &
nhiét d6 phong v6i natri triaxetoborohydrua (0,061 g, 0,287 mmol), va dugc khudy & cing
nhiét d6 trong 16 gid. Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hén
hop phéan ting, sau d6 hén hop dugc chiét bing diclorometan. Lép hitu co dugc rira bing
dung dich natri clorua bédo hoa, duoc séy kho bﬁng magie sunfat khan, dugc loc, va dugc c6
dic trong chan khéng. Can duge sic ky (SiOs, cot 4 g; etyl axetat/hexan = 70-100%) d& thu
duogc N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-metyl-N-

phenylpiperazin-1-sunfonamit duéi dang chat rin mau vang sang (0,031 g, 64,8%).

'H NMR (400 MHz, DMSO-ds) & 7,86 (dd, 1H, J=17,9, 1,6 Hz), 7,81 (d, 1H, J= 10,1
Hz), 7,62 (t, 1H, J=7,8 Hz), 7,43 (d, 2H, J= 7,5 Hz), 7,35 (t, 2H, J= 7,7 Hz), 7,26 (t, 1H,
J=1,2 Hz), 5,03 (s, 2H), 3,15 (m, 4H), 2,30 (s, 4H), 2,16 (s, 3H); LRMS (ES) m/z 500,3
M*+1).

Vi du 9: Hop chit 11299, 4-etyl-N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yD)benzyl)-N-phenylpiperazin-1-sunfonamit
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Hon hgp clia N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-y1)benzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,050 g, 0,096 mmol) va axetandehit (0,027 ml,
0,479 mmol) trong diclorometan (4 ml) duwgc x& ly & nhiét d0 phong véGi natri
triaxetoborohydrua (0,061 g, 0,287 mmol), va dwoc khudy & ciing nhiét d6 trong 16 gidr. Tiép
d6, dung dich natri bicacbonat bdo hoa dugce bd sung vao hdn hop phan ing, sau d6 hdn hop
duge chiét bang diclorometan. L6p hitu co duge rira bing dung dich natri clorua bdo hoa,
duge sdy khd bang magie sunfat khan, dwoc loc, va dugc ¢b dic trong chan khong. Cén dugc
sic ky (SiO, cot 4 g; etyl axetat/hexan = 70-100%) dé thu duoc 4-etyl-N-(2-floro-4-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylpiperazin-1-sunfonamit duéi dang
chit rdn mau nau (0,023 g, 46,8%).
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'H NMR (400 MHz, DMSO-ds) § 7,86 (dd, 1H, J= 8,0, 1,6 Hz), 7,83 — 7,77 (m, 1H),
7,62 (t, 1H, J=7,6 Hz), 7,43 (d, 2H, J = 8,1 Hz), 7,35 (t, 2H, J = 7,7 Hz), 7,26 (t, 1H, J =
7,3 Hz), 5,03 (s, 2H), 3,15 (m, 4H), 2,48 — 2,08 (m, 6H), 0,97 (t, 3H, J = 7,2 Hz); LRMS
(ES) m/z 514,1 (M*+1).

Vi du 10: Hop chit 11300, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-isopropyl-N-phenylpiperazin-1-sunfonamit
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Hén hop cua N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,050 g, 0,096 mmol) va axeton (0,035 ml,
0,479 mmol) trong diclorometan (4 ml) dugc xt ly & nhi€t d0 phong véGi natri
triaxetoborohydrua (0,061 g, 0,287 mmol), va dwoc khudy & ciing nhiét dd trong 16 gid. Tiép
d6, dung dich natri bicacbonat bo hoa dugc bd sung vao hdn hop phan tng, sau d6 hdn hop
duoc chiét bang diclorometan. Lép hitu co duge rira bing dung dich natri clorua bdo hoa,
duogc séy kho béng magie sunfat khan, dugc loc, va dugc cd dédc trong chan khong. Céan dugc
sic ky (SiOz, cot 4 g; etyl axetathexan = 60-90%) dé thu dugc N-(2-floro-4-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-isopropyl-N-phenylpiperazin-1-sunfonamit
duéi dang chét rin mau tring (0,020 g, 39,6%).

'H NMR (400 MHz, DMSO-ds) 5 7,86 (dd, 1H, J = 8,0, 1,7 Hz), 7,81 (dd, 1H, J =
10,0, 1,6 Hz), 7,63 (t, 1H, J=7,7 Hz), 7,48 — 7,41 (m, 2H), 7,35 (t, 2H, J= 7,7 Hz), 7,25 {,
1H, J=7,3 Hz), 5,03 (s, 2H), 3,12 (m, 4H), 2,69 — 2,60 (m, 1H), 2,36 (m, 4H), 0,93 (d, 6H,
J= 6,6 Hz); LRMS (ES) m/z 528,1 (M*+1).

Vi du 11: Hop chit 11301, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-

florobenzyl)-N-phenylpiperazin-1-sunfonamit hydroclorua

Budc l: tert-butyl 4-(N-(4-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)-2-
florobenzyl)-N-phenylsunfamoyl)piperazin-1-cacboxylat

-35-



26510

oL
(\N’ o “NH, (\N =0 CFZH
0

BocN

Dung dich cta tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat (1,458 g, 2,872 mmol) va trietylamin (0,796 ml,
5,745 mmol) trong N,N-dimetylformit (10 ml) dugc khudy & 0°C, va dugc tron véi anhydrit
2,2-difloroaxetic (0,375 ml, 3,447 mmol). Hon hgp phéan tmg dugc khudy & 80°C trong 18
gid, dugc lam mat xudng nhiét d6 phong dé két thic phan g, va dwoc cd dic dudi ap suit
thap dé loai bé dung méi. Tiép d6, nu6e dugce bd sung vao san phim cd dic, sau d6 hdn hop
dugc chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc
siy kho bing magie sunfat khan, dugc loc, va dwoc ¢ dic trong chan khong. Cin duge sic
ky (SiOg, cOt 24 g; etyl axetat/hexan = 10-70%) dé thu dugc hop chit mong mubn dudi dang
dau khong mau (0,078 g, 4,8%).

Budec 2: tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-

phenylsunfamoyl)piperazin-1-cacboxylat

S
CCas, — ol
.8$=0 N. (o] lo)
|/\N o H CF,H h} />—-CF2H

BocN (o] BocN

Hon hop cua tert-butyl 4-(N-(4-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)-2-
florobenzyl)-N-phenylsunfamoyl)piperazin-1-cacboxylat (0,671 g, 1,146 mmol) va 1-
methoxy-N-trietylammoniosunfonyl-methanimidat (0,410 g, 1,719 mmol) trong
tetrahydrofuran (4 ml) dugc 1am néng & 150°C trong 30 phut dudi birc xa vi song, va dugc
1am mét xudng nhiét d6 phong dé két thic phan ttng. Hon hop phan tmg duoc ¢d dic dudi
ap suét thip dé loai bé dung méi. Tiép do, nude duge bd sung vao san phim co dic, sau d6
hén hop duge chiét bang diclorometan. Lép hitu co duge rira bang dung dich natri clorua
béo hoa, dugc siy kho bang magie sunfat khan, dwoc loc, va dugc cd dic trong chan khong.
Cin dugc sic ky (SiO2, cot 12 g; etyl axetat/hexan = 0-25%) dé thu dugc hop chét mong
mudn dudi dang chét rin mau tring (0,382 g, 58,7%).

Budc 3: Hop chét 11301
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Dung dich cua tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-phenylsunfamoyl)piperazin-1-cacboxylat (0,460 g, 0,810 mmol) trong 1,4-
dioxan (10 ml) dugc tron & nhiét 46 phong véi axit clohydric (dung dich 4,00 M trong 1,4-
dioxan, 4,052 ml, 16,209 mmol), va dugc khuz"xy & cung nhiét dJ trong 2 gid. Tiép d6, nudc
duogc bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu
co dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan,
duoc loc, va duogc ¢ dic trong chin khong. Cin dugc pha lodng bing dietylete (5 ml) va
hexan (50 ml), va dugc khuéy. Két taa dugce thu thap bﬁng cach loc, duoc rira bﬁng hexan,
va duoc siy khod dé thu duge N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-
N-phenylpiperazin-1-sunfonamit hydroclorua duéi dang chit rin mau tring (0,400 g, 97,9%).

'H NMR (400 MHz, DMSO-djs) & 9,04 (s, 2H), 7,84 (m, 1H), 7,78 (m, 1H), 7,67 (s,
0,25H), 7,61 (t, 1H, J=7,8 Hz), 7,54 (s, 0,5H), 7,44 — 7,38 (m, 2,25H), 7,37 (t, 2H, J= 7.6
Hz), 7,30 (t, 1H, J = 7,2 Hz), 5,04 (s, 2H), 3,41 — 3,37 (m, 4H), 3,14 — 3,09 (m, 4H); LRMS
(ES) m/z 468,2 (M*+1).

Vi du 12: Hop chét 11302, 4-axetyl-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-phenylpiperazin-1-sunfonamit
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Hon hop cia N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
phenylpiperazin- 1-sunfonamit hydroclorua (0,030 g, 0,060 mmol) trong diclorometan (3 ml)
dugc tron & nhiét d0 phong véi axetyl clorua (0,008 ml, 0,119 mmol) va N,N-
diisopropyletylamin (0,031 ml, 0,179 mmol), va dugc khudy & cling nhiét do trong 1 gio.
Tiép do6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hon hop phan tng, sau d6
hén hop duge chiét bang diclorometan. Lép hitu co dugc rira bing dung dich natri clorua

bdo hoa, dugc se‘iy kho b::ing magie sunfat khan, dugc lgc, va dugce c6 déc trong chin khong.
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Can dugce sic ky (SiO», cot 12 g; etyl axetat/hexan = 30-70%) dé thu dugc 4-axetyl-N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-phenylpiperazin-1-sunfonamit du6i
dang chét 16ng mau vang nhat (0,017 g, 56,0%).

'H NMR (400 MHz, DMSO-ds) & 7,83 (m, 1H), 7,77 (m, 1H), 7,66 (s, 0,25H), 7,61
(t, 1H, J="7,7 Hz), 7,53 (s, 0,5H), 7,44 (d, 2H, J = 7,5 Hz), 7,40 (s, 0,25H), 7,35 (t, 2H, J =
7,7 Hz), 7,26 (t, 1H, J="17,3 Hz), 5,03 (s, 2H), 3,43 (s, 4H), 3,19 (m, 2H), 3,14 (m, 2H), 2,00
(s, 3H); LRMS (ES) m/z 510,3 (M*+1).

Vi du 13: Hop chit 11303, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-
florobenzyl)-N-phenyl-4-propionylpiperazin-1-sunfonamit
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Hdn hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,030 g, 0,060 mmol) trong diclorometan (3 ml)
duge tron & nhiét d§ phong véi propioniyl clorua (0,010 ml, 0,119 mmol) va N,N-
diisopropyletylamin (0,031 ml, 0,179 mmol), va dugc khudy & cing nhiét d6 trong 1 gio.
Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hop phan tmg, sau d6
hén hop dugc chiét bing diclorometan. Lép hitu co duge rira bang dung dich natri clorua
bdo hoa, dugc séy kho b.%lng magie sunfat khan, dugc loc, va dugc c6 déc trong chan khong.
Cian duge sic ky (SiOz, cdt 12 g; etyl axetat/hexan = 30-70%) dé thu dwoc N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-phenyl-4-propionylpiperazin-1-
sunfonamit du6i dang chit 16ng khong mau (0,021 g, 67,4%).

I'H NMR (400 MHz, DMSO-ds) § 7,83 (dd, 1H, J = 8,0, 1,7 Hz), 7,77 (dd, 1H, J =
10,1, 1,5 Hz), 7,66 (s, 0,25H), 7,62 (t, 1H, J= 7,8 Hz), 7,53 (s, 0,5H), 7,44 (d, 2H, J = 7,4
Hz), 7,41 (s, 0,25H), 7,35 (t, 2H, J = 7,7 Hz), 7,26 (t, 1H, J= 17,3 Hz), 5,03 (s, 2H), 3,44 (s,
4H), 3,16 (m, 4H), 2,32 (q, 2H, J="7,4 Hz), 0,98 (t, 3H, J = 7,4 Hz); LRMS (ES) m/z 5243
(M*+1).
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Vi du 14: Hop chit 11304, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-isobutyryl-N-phenylpiperazin-1-sunfonamit
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Hon hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,030 g, 0,060 mmol) trong diclorometan (3 ml)
dugc tron & nhi€t do phong véi isobutyryl clorua (0,012 ml, 0,119 mmol) va N,N-
diisopropyletylamin (0,031 ml, 0,179 mmol), va dugc khudy & cling nhiét do trong 1 gid.
Tiép d6, dung dich natri bicacbonat bdo hoa dwgc bd sung vao hdn hop phan tmg, sau d6
hén hop duogc chiét bing diclorometan. Lép hitu co duge rira bang dung dich natri clorua
bdo hoa, dugc séy kho bﬁng magie sunfat khan, dugc loc, va dugce c6 dic trong chén khong.
Cian duge sic ky (SiOa, cot 12 g; etyl axetat/hexan = 20-50%) d& thu dwgc N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-isobutyryl-N-phenylpiperazin-1-
sunfonamit duéi dang dau khong mau (0,023 g, 71,9%).

"H NMR (400 MHz, DMSO-ds) 6 7,83 (dd, 1H, J = 8,0, 1,6 Hz), 7,77 (dd, 1H, J =
10,1, 1,6 Hz), 7,66 (s, 0,25H), 7,62 (t, 1H, J=7,8 Hz), 7,53 (s, 0,5H), 7,47 — 7,42 (m, 2H),
7,41 (s, 0,25H), 7,35 (t, 2H, J= 7,6 Hz), 7,26 (t, 1H, J= 7,3 Hz), 5,03 (s, 2H), 3,50 (m, 4H),
3,16 (s, 4H), 2,84 (dt, 1H, J= 13,6, 6,7 Hz), 0,98 (d, 6H, J= 6,7 Hz); LRMS (ES) m/z 538,1
(M*+1).

Vi du 15: Hop chit 11305, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-(metylsunfonyl)-N-phenylpiperazin-1-sunfonamit
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Hon hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
phenylpiperazin- 1-sunfonamit hydroclorua (0,030 g, 0,060 mmol) trong diclorometan (3 ml)

dugce tron & nhi€t d6 phong véi metansunfonyl clorua (0,009 ml, 0,119 mmol) va N,N-
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diisopropyletylamin (0,031 ml, 0,179 mmol), va dugc khudy & ciing nhiét do trong 1 gio.
Tiép @6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hgp phan tng, sau d6
hén hop duoc chiét biang diclorometan. Lép hitu co dugc rira bing dung dich natri clorua
bao hoa, duogc siy kho bing magie sunfat khan, duoc loc, va dugc cd dic trong chan khong.
Can duge sic ky (SiOa, ¢t 12 g; etyl axetat/hexan = 20-50%) dé thu dwgc N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-(metylsunfonyl)-N-phenylpiperazin-
1-sunfonamit dudi dang chit rin mau tring (0,028 g, 86,2%).

'H NMR (400 MHz, DMSO-ds) & 7,83 (m, 1H), 7,78 (d, 1H, J = 10,1 Hz), 7,66 (s,
0,25H), 7,62 (t, 1H, J = 7,8 Hz), 7,53 (s, 0,5H), 7,46 (d, 2H, J = 7,4 Hz), 7,41 (s, 0,25H),
7,36 (t, 2H, J= 7,7 Hz), 7,28 (t, 1H, J = 7,3 Hz), 5,04 (s, 2H), 3,31 — 3,21 (m, 4H), 3,19 —
3,06 (m, 4H), 2,90 (s, 3H); LRMS (ES) m/z 546,2 (M*+1).

Vi du 16: Hop chéit 11306 hydroclorua, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-
2-florobenzyl)-4-metyl-N-phenylpiperazin-1-sunfonamit hydroclorua

Buéc 1: Hop chit 11306, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-metyl-N-phenylpiperazin-1-sunfonamit
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Hon hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-florobenzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,050 g, 0,099 mmol) va formandehit (dung
dich 37,00% trong nuéc, 0,074 ml, 0,992 mmol) trong diclorometan (4 ml) dugc xir ly &
nhiét d6 phong véi natri triaxetoborohydrua (0,063 g, 0,298 mmol), va dugc khudy & cling
nhiét do trong 16 gid. Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vio hén
hop phan tmg, sau d6 hdn hop duge chiét biang diclorometan. Lép hitu co dugce rira bing
dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc co
dac trong chan khong. Cén dugc séc ky (SiOg, cdt 4 g; etyl axetat’/hexan = 70-100%) dé thu
duoc N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-metyl-N-
phenylpiperazin-1-sunfonamit duéi dang chit rin mau tring (0,020 g, 41,9%).
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"H NMR (400 MHz, DMSO-ds) 6 7,83 (dd, 1H, J=8,1, 1,6 Hz), 7,80 — 7,74 (m, 1H),
7,66 (s, 0,25H), 7,61 (t, 1H, J= 17,7 Hz), 7,53 (s, 0,5H), 7,46 — 7,42 (m, 2H), 7,41 (s, 0,25H),
7,35 (t, 2H, J= 17,6 Hz), 7,26 (t, 1H, J= 7,3 Hz), 5,00 (s, 2H), 3,20 — 3,07 (m, 4H), 2,36 —
2,20 (m, 4H), 2,15 (s, 3H); LRMS (ES) m/z 482,5 (M*+1).

Budc 2: Hop chét 11306 hydroclorua
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Dung dich ctia N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-florobenzyl)-4-metyl-
N-phenylpiperazin-1-sunfonamit (0,040 g, 0,083 mmol) trong etyl axetat (5 ml) dugc tron &
nhiét 36 phong véi axit clohydric (dung dich 1,00 M trong EtOAc, 0,249 ml, 0,249 mmol),
va dugce khudy ¢ cing nhiét do trong 10 phit. Hdn hop phén img dugc ¢b dic dudi ap suét
thip dé loai bé dung mdi. Cin dugc pha lodng bang etyl axetat (2 ml) va hexan (20 ml) va
dugc khua‘iy. Két tia dugce thu thap bﬁng cach loc, dugc rira bz‘?mg hexan, va dugc se‘iy kho dé
thu duoc N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-florobenzyl)-4-metyl-N-
phenylpiperazin-1-sunfonamit hydroclorua duéi dang chit rin mau tréng (0,036 g, 83,7%).

Vi du 17: Hop chit 11307, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-etyl-N-phenylpiperazin-1-sunfonamit
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Hén hop cia N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
phenylpiperazin-1-sunfonamit hydroclorua (0,050 g, 0,099 mmol) va axetandehit (0,028 ml,
0,496 mmol) trong diclorometan (4 ml) dugc x& ly & nhiét d phong véi natri
triaxetoborohydrua (0,063 g, 0,298 mmol), va dugc khudy & ciing nhiét d6 trong 16 gid. Tiép
d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop
dugc chiét bang diclorometan. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa,
dugc sy kho bang magie sunfat khan, duoc loc, va duge ¢b dic trong chan khong. Can dugce

sic ky (SiO2, ¢t 4 g; etyl axetat/hexan = 70-100%) dé thu dugc N-(4-(5-(diflorometyl)-
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1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-etyl-N-phenylpiperazin-1-sunfonamit dudi dang
chét 16ng mau nau (0,025 g, 50,8%).

I'H NMR (400 MHz, DMSO-ds) & 7,83 (d, 1H, J= 8,0 Hz), 7,78 (d, 1H, J= 10,1 Hz),
7,66 (s, 0,25H), 7,61 (t, 1H, J = 7,8 Hz), 7,53 (s, 0,5H), 7,44 (d, 2H, J = 8,0 Hz), 7,41 (s,
0,25H), 7,35 (t, 2H, J="7,7 Hz), 7,26 (¢, 1H, J="7,3 Hz), 5,03 (s, 2H), 3,15 (m, 4H), 2,33 (m,
6H), 0,97 (t, 3H, J = 7,1 Hz); LRMS (ES) m/z 496,1 (M*+1).

Vi du 18: Hop chit 11308, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-isopropyl-N-phenylpiperazin-1-sunfonamit
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Hén hop cta N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
phenylpiperazin- 1-sunfonamit hydroclorua (0,050 g, 0,099 mmol) va axeton (0,036 ml,
0,496 mmol) trong diclorometan (4 ml) dugc x& ly & nhi¢t 40 phong véi natri
triaxetoborohydrua (0,063 g, 0,298 mmol), va dugc khudy & ciing nhiét do trong 16 gid. Tiép
d6, dung dich natri bicacbonat bdo hoa duge bd sung vao hdn hgp phén ting, sau d6 hdn hop
dugc chiét bing diclorometan. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa,
dugc sdy khd bang magie sunfat khan, duoc loc, va dugc cd dic trong chan khong. Cin duge
sic ky (SiOz, cot 4 g; etyl axetat/hexan = 60-90%) dé thu dugc N-(4-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)-2-florobenzyl)-4-isopropyl-N-phenylpiperazin-1-sunfonamit duéi dang
chét rin mau tring (0,019 g, 37,6%).

'H NMR (400 MHz, DMSO-ds) & 7,83 (dd, 1H, J= 7.9, 1,6 Hz), 7,78 (dd, 1H, J =
10,2, 1,6 Hz), 7,66 (s, 0,25H), 7,62 (t, 1H, J=7,7 Hz), 7,54 (s, 0,5H), 7,44 (d, 2H, J = 8,0
Hz), 7,41 (s, 0.25H), 7,35 (t, 2H, J = 7,7 Hz), 7,26 (¢, 1H, J = 7,3 Hz), 5,00 (s, 2H), 3,19 —
3,07 (m, 4H), 2,70 — 2,60 (m, 1H), 2,43 —2,34 (m, 4H), 0,92 (d, 6H, J= 6,5 Hz); LRMS (ES)
m/z 510,4 (M*+1).

Vi du 19: Hop chit 11309, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-(3-florophenyl)piperazin-1-sunfonamit hydroclorua
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Budc 1: tert-butyl 4-(N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat
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Hon hop cua 1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-
imidazol-3-ium triflorometansunfonat (3,340 g, 6,952 mmol) va 3-floroanilin (0,732 ml,
7,647 mmol) trong axetonitril (30 ml), dugc chuén bj & nhiét do moi trudong, dugce lam néng
hoi luu trong 16 gid, va dugc lam mat xuéng nhiét d6 moi trudng. Tiép d6, nude duge bd
sung vao hdn hop phan tmg, sau d6 hdn hop dwoc chiét bing etyl axetat. Lop hitu co duge
ria béng dung dich natri clorua bao hoa, dugc séy kho bﬁng magie sunfat khan, dugc loc, va
dugce c6 dic trong chan khong. Can dugc sic ky (SiOz, ¢t 40 g; etyl axetat/hexan = 20-50%)
dé thu dugc san pham tho, san phdm dugc hoa tan trong etyl axetat (10 ml) va hexan (100
ml), va dugc khudy. Két tha duge thu thip bang cach loc, dugc rira bang dietylete, va dugc
sdy kho dé thu duoc tert-butyl 4-(N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat dudi
dang chit rin mau tring (1,950 g, 78,0%).

Buéc 2: tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-(3-

florophenyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cua tert-butyl 4-(N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat
(1,950 g, 5,425 mmol) trong N,N-dimetylformit (20 ml) dwgc bd sung natri hydrua (60,00%,
0,282 g, 7,053 mmol) & nhiét d6 phong, va hdn hop duoc khudy & cling nhiét d9 trong 10
phit. Hdn hop phan tng dugc xtt 1y véi metyl 4-(bromometyl)-3-florobenzoat (1,474 g,
5,968 mmol), va dugc khudy trong 1 gior & cliing nhiét 4. Tiép d6, dung dich natri bicacbonat
bao hoa duge bd sung vao hdn hop phan tmg, sau d6 hdn hop duge chiét bing etyl axetat.
Lép hitu co duoc rira bang dung dich natri clorua bio hoa, duge sdy kho bing magie sunfat
khan, dugc loc, va dugc co dic trong chan khong. Cén dugce sic ky (SiO2, cot 40 g; etyl

axetat/hexan = 10-30%) dé thu duoc tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-
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N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat duéi dang chét rén mau tring (2,810 g,
98,5%).

Budce 3: tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(3-

florophenyl)sunfamoyl)piperazin-1-cacboxylat
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Tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-(3-
florophenyl)sunfamoyl)piperazin-1-cacboxylat (2,810 g, 5,347 mmol) va hydrazin hydrat
(5,197 ml, 106,932 mmol) dugc tron ¢ nhiét do phong trong etanol (70 ml), va tiép d6 hdn
" hop dugc khudy & 100°C trong 16 gio. Hon hop phan tng dugce lam mat xubng nhiét d6
phong dé két thiic phan (g, va duge cd ddc dudi ap suét thip @& loai bo dung mai. Tiép do,
nude duge bd sung vao san phdm cd dic, sau d6 hdn hop duge chiét bing etyl axetat. L6p
hitu co dugc rira bang dung dich natri clorua bio hoa, dugc sdy kho bang magie sunfat khan,
duoc loc, va dugc c¢6 ddc trong chan khong. Hop chét mong mudn duoc sir dung ngay ma
khong cin tinh ché thém (tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(3-
florophenyl)sunfamoyl)piperazin-1-cacboxylat, 2,376 g, 84,6%, chit rin mau tring).

Budc 4. tert-butyl 4-(N-(2-floro-4-(2-(2,2,2-trifloroaxetyl)hydrazin-1-
cacbonyl)benzyl)-N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cua tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(3-
florophenyl)sunfamoy!)piperazin-1-cacboxylat (1,000 g, 1,903 mmol) trong 1,4-dioxan (15
ml) dugc tron & nhiét do phong véi 2,2,2-anhydrit trifloroaxetic (0,265 ml, 1,903 mmol) va
trietylamin (0,659 ml, 4,757 mmol). Hon hop phan tmg dugc lam néng hdi luu trong 3 gid,
va dugc 1am mat xubng nhiét o phong dé két thuc phan tmg. Tiép d6, dung dich natri
bicacbonat bdo hda dugc bd sung vao hdn hop phan g, sau d6 hén hop duge chiét bang

etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc siy kho bing
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magie sunfat khan, dugc loc, va dugc co ddc trong chan khong. Cén dugc séc ky (SiOa, cot
40 g; etyl axetat/hexan = 20-50%) dé thu duoc tert-butyl 4-(N-(2-floro-4-(2-(2,2,2-
trifloroaxetyl)hydrazin-1-cacbonyl)benzyl)-N-(3-florophenyl)sunfamoyl)piperazin-1-
cacboxylat duéi dang chét rén mau tring (0,855 g, 72,3%).

Budc 5: tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat
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tert-butyl  4-(N-(2-floro-4-(2-(2,2,2-trifloroaxetyl)hydrazin-1-cacbonyl)benzyl)-N-
(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat (0,855 g, 1,376 mmol) va 1-methoxy-N-
trietylammoniosunfonyl-methanimidat (chét phan tmg Burgess, 0,492 g, 2,063 mmol) dugc
trdn & nhiét do phong trong tetrahydrofuran (10 ml), va tiép d6 hdn hop dugc 1am néng &
150°C duéi birc xa vi song trong 30 phiit. Hon hop phén tng duge lam mat xudng nhiét 6
phong dé két thiic phan tng. Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao
hén hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat. L6p hitu co duoc ria bing
dung dich natri clorua bdo hoa, dugc sdy kho bang magie sunfat khan, dugc loc, va dugc ¢o
dac trong chan khong. Can duge sic ky (SiO2, cot 40 g; etyl axetat/hexan = 5-30%) dé thu
dugc  tert-butyl  4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(3-
florophenyl)sunfamoyl)piperazin-1-cacboxylat duéi dang chit rin mau tring (0,525 g,
63,2%).

Budc 6: Hop chat 11309
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Dung dich cua tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat (0,525 g, 0,870 mmol)
trong 1,4-dioxan (10 ml) dugc trdn & nhiét d6 phong v6i axit clohydric (dung dich 4,00 M
trong 1,4-dioxan, 4,349 ml, 17,396 mmol), va dugc khudy & cting nhiét do trong 2 gio. Tiép
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d6, nuée duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat.
Lé6p hitu co duoc rira bang dung dich natri clorua bao hoa, dugc sdy kho bing magie sunfat
khan, duge loc, va duge ¢d dic trong chan khong. Cin dugc pha lodng bang dietylete (5 ml)
va hexan (50 ml), va dugc khuéy. Két tua dugc thu thap béng cach loc, duogc rira bﬁng hexan,
va dugc sdy kho dé thu duge N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-
N-(3-florophenyl)piperazin-1-sunfonamit hydroclorua as beige solid (0,460 g, 98,0%).

"H NMR (400 MHz, DMSO-ds) 8 9,17 (s, 2H), 7,88 — 7,85 (m, 2H), 7,64 (t, 1H, J =
7,7 Hz), 7,43 — 7,38 (m, 2H), 7,29 (d, 1H, J= 8,0 Hz), 7,16 (t, 1H, J = 8,5 Hz), 5,07 (s, 2H),
3,53 - 3,38 (m, 4H), 3,22 — 3,05 (m, 4H); LRMS (ES) m/z 504,2 (M"+1).

Vi du 20: Hop chit 11310, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-(3-florophenyl)-4-(metylsunfonyl)piperazin-1-sunfonamit
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Hon hop cla N-(2-ﬂoro-4-(5-(triﬂ0romety1) 1,3,4-oxadiazol-2-yl)benzyl)-N-(3-
florophenyl)piperazin-1-sunfonamit hydroclorua (0,050 g, 0,093 mmol) trong diclorometan
(3 ml) dugc tron & nhiét d6 phong véi metansunfonyl clorua (0,014 ml, 0,185 mmol) va N,N-
diisopropyletylamin (0,049 ml, 0,278 mmol), va dugc khudy & cing nhiét do trong 1 gio.
Tiép @6, dung dich natri bicacbonat bdo hoa dugce bd sung vao hdn hop phan tng, sau d6
hdn hop duge chiét bang diclorometan. Lép hitu co dugce ria bang dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc, va dugc c6 déc trong chin khong.
Cin dugce sic ky (SiOs, cot 12 g; etyl axetat/hexan = 30-70%) dé thu dugc N-(2-floro-4-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(3-florophenyl)-4-
(metylsunfonyl)piperazin-1-sunfonamit dudi dang chét rin mau tring (0,044 g, 81,7%).

'H NMR (400 MHz, DMSO-ds) § 7,87 (d, 1H, J= 8,1 Hz), 7,83 (d, 1H, J= 10,2 Hz),
7,63 (t, 1H, J= 7,6 Hz), 7,43 — 7,37 (m, 2H), 7,32 (d, 1H, J= 7,9 Hz), 7,15 (m, 1H), 5,08 (s,
2H), 3,32 (m, 4H), 3,15 (m, 4H), 2,91 (s, 3H); LRMS (ES) m/z 582,2 (M*+1).

Vi du 21: Hop chit 11311, 4-axetyl-N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-
2-yl)benzyl)-N-(3-florophenyl)piperazin-1-sunfonamit
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Hon hgp cua N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(3-
florophenyl)piperazin-1-sunfonamit hydroclorua (0,050 g, 0,093 mmol) trong diclorometan
(3 ml) duoc trdn & nhiét do phong véi axetyl clorua (0,013 ml, 0,185 mmol) va N,N-
diisopropyletylamin (0,049 ml, 0,278 mmol), va dugc khudy & cing nhiét d6 trong 1 gio.
Tiép d6, dung dich natri bicacbonat bdo hoa duge bd sung viao hdn hop phan tng, sau d6
hén hop duoc chiét bang diclorometan. Lép hitu co dugce rira bang dung dich natri clorua
bao hoa, dugc sy kho bing magie sunfat khan, dugc loc, va dugc ¢o dic trong chan khong.
Can duge sic ky (SiO2, cot 12 g; etyl axetat/hexan = 40-80%) dé thu dugc 4-axetyl-N-(2-
floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-y1)benzyl)-N-(3-florophenyl)piperazin-1-
sunfonamit duéi dang chit 1éng mau nau (0,035 g, 69,3%).

'H NMR (400 MHz, DMSO-ds) & 7,87 (dd, 1H, J = 8,0, 1,6 Hz), 7,84 — 7,79 (m, 1H),
7,63 (t, 1H, J= 7,7 Hz), 7,44 — 7,34 (m, 2H), 7,30 (m, 1H), 7,12 (m, 1H), 5,07 (s, 2H), 3,45
(m, 4H), 3,23 (m, 2H), 3,19 (m, 2H), 2,01 (s, 3H); LRMS (ES) m/z 546,1 (M*+1).

Vi du 22: Hop chit 11312, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-(3-florophenyl)-4-metylpiperazin-1-sunfonamit
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Hon hop cua N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(3-
florophenyl)piperazin-1-sunfonamit hydroclorua (0,050 g, 0,093 mmol) va formandehit
(dung dich 37,00% trong nudc, 0,069 ml, 0,926 mmol) trong diclorometan (4 ml) dugc xir
ly & nhiét @6 phong véi natri triaxetoborohydrua (0,059 g, 0,278 mmol), va dugc khudy &
cung nhiét do trong 16 gio. Tiép do, dung dich natri bicacbonat bao hoa dugc bd sung vao
hén hop phéan tmg, sau d6 hdn hop dugc chiét bing diclorometan. Lép hitu co duge rira bang
dung dich natri clorua béo hoa, duoc sdy kho béng magie sunfat khan, dugc loc, va dugc ¢

dac trong chan khong. Can duge sic ky (SiOs, cot 4 g; etyl axetat/hexan = 70-100%) dé thu
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duoc  N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(3-florophenyl)-4-
metylpiperazin-1-sunfonamit du6i dang chét rin mau trang (0,040 g, 83,5%).

'H NMR (400 MHz, DMSO-ds) § 7,87 (dd, 1H, J=17.9, 1,7 Hz), 7,84 (dd, 1H, J =
10,1, 1,6 Hz), 7,64 (t, 1H, J = 7,8 Hz), 7,43 — 7,37 (m, 2H), 7,30 (m, 1H), 7,16 (m, 1H), 5,07
(s, 2H), 3,41 (m, 4H), 3,02 (m, 4H), 2,68 (s, 3H); LRMS (ES) m/z 518,3 (M*+1).

Vi du 23: Hop chét 11313, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-
florobenzyl)-N-(3-florophenyl)piperazin-1-sunfonamit hydroclorua

Budc 1: tert-butyl 4-(N-(4-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)-2-
florobenzyl)-N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cua tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(3-
florophenyl)sunfamoyl)piperazin-1-cacboxylat (1,370 g, 2,607 mmol) trong 1,4-dioxan (15
ml) duoc trdn & nhiét d6 phong vdi anhydrit 2,2-difloroaxetic (0,324 ml, 2,607 mmol) va
trietylamin (0,903 ml, 6,517 mmol). Hon hop phan ting dugc lam néng hoi luu trong 3 gid,
va dugc 1am mat xubng nhiét d6 phong dé két thuc phan ung. Tiép do, dung dich natri
bicacbonat bio hoa dugc bd sung vao hdn hop phan tng, sau d6 hén hop duge chiét bing
etyl axetat. Lép hitu co dugce rira bing dung dich natri clorua béo hoa, duoc sdy kho bing
magie sunfat khan, dugc loc, va dugc ¢d dic trong chan khong. Cin dugc sic ky (SiOg, cot
40 g; etyl axetathexan = 20-50%) dé thu dugc tert-butyl 4-(N-(4-(2-(2,2-
difloroaxetyl)hydrazin-1-cacbonyl)-2-florobenzyl)-N-(3-florophenyl)sunfamoyl)piperazin-
1-cacboxylat dudi dang chét rin mau be (1,230 g, 78,2%).

Budc 2: tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat

IO IO
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tert-butyl  4-(N-(4-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)-2-florobenzyl)-N-(3-
florophenyl)sunfamoyl)piperazin-1-cacboxylat (1,230 g, 2,038 mmol) va 1-methoxy-N-
trietylammoniosunfonyl-methanimidat (chat phan ting Burgess, 0,728 g, 3,057 mmol) dugc
tron & nhiét o phong trong tetrahydrofuran (10 ml), va tiép d6 hdn hop dwoc 1am néng &
150°C dudi burc xa vi séng trong 30 phut. Hon hop phan ung dugce 1am mét xudng nhiét do
phong dé két thuc phan tng. Tiép d6, dung dich natri bicacbonat bdo hoa duoc bd sung vao
san phdm c6 dic, sau d6 hdn hop duogc chiét bing etyl axetat. L6p hitu co duge rira bing
dung dich natri clorua bio hoa, dugc sdy kho bing magie sunfat khan, duoc loc, va dugc cb
dic trong chan khong. Can dugc sic ky (SiOa, cot 40 g; etyl axetat/hexan = 5-30%) dé thu
dugc  tert-butyl  4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-
florophenyl)sunfamoyl)piperazin-1-cacboxylat duéi dang chit rin mau tring (0,941 g,
78,9%).

Budc 3: Hop chat 11313

- : ~ i
N F N
| — HCI |
S/o\©\/o .S=0 (o]
N N CF.H N \\/\©\( CFE.H
(\ 0 k2 Hh(\/‘ (o] F}\N/?‘ 2

BocN\) ~N

Dung dich cua tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-(3-florophenyl)sunfamoyl)piperazin-1-cacboxylat (0,941 g, 1,607 mmol)
trong 1,4-dioxan (10 ml) duoc trdn & nhiét dd phong véi axit clohydric (dung dich 4,00 M
trong 1,4-dioxan, 8,035 ml, 32,140 mmol), va dugc khuéy ¢ cung nhiét dJ trong 2 gio. Tiép
do6, nude duge bd sung vao hdn hop phan ting, sau d6 hdn hop duge chiét bing ety axetat.
Lé6p hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat
khan, duge loc, va dugc cb dic trong chan khéng. Cin duoc pha lodng bang dietylete (5 ml)
va hexan (50 ml), va dugc khudy. Két tia dugc thu thap béng cach loc, dugc rira béng hexan,
va duogc sy kho dé thu duge N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-
N-(3-florophenyl)piperazin-1-sunfonamit hydroclorua duéi dang chat rin mau tréing (0,785
g, 93,6%).

'H NMR (400 MHz, DMSO-ds) 8 9,02 (s, 2H), 7,85 (dd, 1H, J =179, 1,8 Hz), 7,81
(d, 1H, J= 10,2 Hz), 7,67 (s, 0,25H), 7,62 (t, 1H, J= 7,8 Hz), 7,54 (s, 0,5H), 7,46 — 7,36 (m,
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2,25H), 7,29 (d, 1H, J="17,1 Hz), 7,17 (t, 1H, J = 8,4 Hz), 5,07 (s, 2H), 3,44 — 3,37 (m, 4H),
3,14 — 3,12 (m, 4H); LRMS (ES) m/z 486,2 (M*+1).

Vi du 24: Hop chit 11314, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-(3-florophenyl)-4-(metylsunfonyl)piperazin- 1-sunfonamit
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Hon hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-
florophenyl)piperazin-1-sunfonamit hydroclorua (0,050 g, 0,096 mmol) trong diclorometan
(3 ml) duoc trdn ¢ nhiét d6 phong v4i metansunfonyl clorua (0,015 ml, 0,192 mmol) va N,N-
diisopropyletylamin (0,050 ml, 0,287 mmol), va dugc khudy & ciing nhiét d9 trong 1 gio.
Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hop phan g, sau d6
hén hop duge chiét bing diclorometan. Lép hitu co dugc ria bang dung dich natri clorua
bao hoa, dugc sy kho bing magie sunfat khan, dugc loc, va dugc ¢d dic trong chan khong.
Cin duge séc ky (SiO, cot 12 g; etyl axetat/hexan = 20-50%) @& thu duge N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-florophenyl)-4-
(metylsunfonyl)piperazin-1-sunfonamit duéi dang chét rin mau tring (0,047 g, 87,1%).

'H NMR (400 MHz, DMSO-ds) § 7,84 (dd, 1H, J = 8,0, 1,7 Hz), 7,80 (dd, 1H, J =
10,2, 1,5 Hz), 7,66 (s, 0,25H), 7,62 (t, 1H, J="7,7 Hz), 7,54 (s, 0,5H), 7,46 — 7,36 (m, 2,25H),
7,32 (d, 1H, J = 8,9 Hz), 7,19 — 7,10 (m, 1H), 5,07 (s, 2H), 3,31 (m, 4H), 3,20 — 3,11 (m,
4H), 2,91 (s, 3H); LRMS (ES) m/z 564,3 (M*+1).

Vi du 25: Hop chét 11315, 4-axetyl-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-
florobenzyl)-N-(3-florophenyl)piperazin-1-sunfonamit
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Hon hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-
florophenyl)piperazin-1-sunfonamit hydroclorua (0,050 g, 0,096 mmol) trong diclorometan
(3 ml) dugc trdn & nhi¢t dd0 phong vai axetyl clorua (0,014 ml, 0,192 mmol) va N,N-
diisopropyletylamin (0,050 ml, 0,287 mmol), va dugc khudy & cling nhiét d¢ trong 1 gio.
Tiép do, dung dich natri bicacbonat bdo hoa duoc bd sung vao hdn hop phan tng, sau d6
hén hop dugc chiét bang diclorometan. Lép hitu co duoc rira bang dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc c6 déc trong chan khong.
Cin dugc sic ky (SiOs, cot 12 g; etyl axetat/hexan = 40-80%) dé thu dugc 4-axetyl-N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-florophenyl)piperazin-1-
sunfonamit duéi dang chét long mau vang (0,036 g, 71,2%).

'HNMR (400 MHz, DMSO-ds) 5 7,84 (dd, 1H, J = 8,0, 1,5 Hz), 7,81 - 7,75 (m, 1H),
7,66 (s, 0,25H), 7,62 (t, 1H, J= 7,8 Hz), 7,53 (s, 0,5H), 7,43 — 7,37 (m, 2H), 7,36 (s, 0,25H),
7,30 (d, 1H, J= 8,0 Hz), 7,12 (t, 1H, J= 7,3 Hz), 5,07 (s, 2H), 3,44 (m, 4H), 3,23 (m, 4H),
3,17 (m, 2H), 2,01 (s, 3H); LRMS (ES) m/z 528,2 (M™+1).

Vi du 26: Hop chit 11316, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-(3-florophenyl)-4-metylpiperazin-1-sunfonamit

/©\ F
HCI .S=
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Hon hop cta N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-
florophenyl)piperazin-1-sunfonamit hydroclorua (0,050 g, 0,096 mmol) va formandehit
(dung dich 37,00% trong nudc, 0,071 ml, 0,958 mmol) trong diclorometan (4 ml) dugc xt
ly & nhiét d6 phong véi natri triaxetoborohydrua (0,061 g, 0,287 mmol), va dugc khqu §;
cling nhiét d6 trong 16 gio. Tiép d6, dung dich natri bicacbonat bao hoa duge bd sung vio
hén hop phan tng, sau d6 hdn hop duoc chiét bing diclorometan. Lop hitu co duoc rira bing
dung dich natri clorua béo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc co
dic trong chan khong. Cin dugce sdc ky (SiO, cot 4 g; etyl axetat/hexan = 70-100%) dé thu
duoc N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(3-floropheny1)-4-
metylpiperazin-1-sunfonamit dudi dang chét 16ng mau vang nhat (0,038 g, 79,4%).
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'H NMR (400 MHz, DMSO-ds) § 7,84 (d, 1H, J = 8,0 Hz), 7,80 (d, 1H, J= 10,1 Hz),
7,66 (s, 0,25H), 7,62 (t, 1H, J= 17,7 Hz), 7,54 (s, 0,5H), 7,45 — 7,35 (m, 2,25H), 7,30 (d, 1H,
J=282Hz), 7,12 (t, 1H, J= 7,1 Hz), 5,06 (s, 2H), 3,17 (s, 4H), 2,36 (m, 4H), 2,17 (s, 3H);
LRMS (ES) m/z 500,2 (M*+1).

Vi du 27: Hop chit 11317, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-(pyridin-3-yl)piperazin-1-sunfonamit dihydroclorua

Budc 1: tert-butyl 4-(N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat

(ng O\S,,O N/ | %
K7NTN — SONTN
\7’ QBW H K/}Boc

Hon hop cta 1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-
imidazol-3-ium triflorometansunfonat (3,340 g, 6,952 mmol) va pyridin-3-amin (0,720 g,
7,647 mmol) trong axetonitril (30 ml) , dugc chuén bi & nhiét dd moi truong, duge lam néng
hdi luu trong 16 gid, va duoc lam mat xuéng nhi¢t d0 modi trudng. Tiép d6, nude duge bd
sung vao hdn hop phan Gng, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugce
ria béng dung dich natri clorua bdo hoa, duoc séy kho béng magie sunfat khan, dugc loc, va
duogc ¢o dic trong chan khong. Can dugce sdc ky (SiOg, cot 40 g; etyl axetat/hexan = 50-80%)
dé thu duoc san phim thd, san phdm dugc hoa tan trong etyl axetat (10 ml) va hexan (100
ml), va duogc khuéy. Két tua dugc thu thap b%lng cach loc, dugc rira bi’mg hexan, va dugc séy
khé dé thu duoc tert-butyl 4-(N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat du6i dang
chét rdn mau trang (1,745 g, 73,3%).

Budc 2: tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-(pyridin-3-

yl)sunfamoyl)piperazin-1-cacboxylat

SN P ;\QAO/
S o
H K/NBoc Br (\N X

Dung dich cua tert-butyl 4-(N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat
(1,745 g, 5,096 mmol) trong N,N-dimetylformit (20 ml) dugc bd sung natri hydrua (60,00%,
0,265 g, 6,625 mmol) & nhiét d6 phong, va hdn hop duge khudy & cling nhiét do trong 10
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phut. Hon hop phan tmg dugc xit Iy véi metyl 4-(bromometyl)-3-florobenzoat (1,385 g,
5,606 mmol), va dugc khudy trong 1 gid & cing nhiét do. Tiép d6, dung dich natri bicacbonat
bdo hoa duoc bd sung vao hdn hop phan tmg, sau d6 hdn hop duge chiét bang etyl axetat.
L6p hitu co duge rira bang dung dich natri clorua béo hoa, dugc siy kho bing magie sunfat
khan, dugc loc, va dugce co dic trong chan khong. Can dugc sic ky (SiO2, cot 40 g; etyl
axetat/hexan = 20-50%) d& thu duoc tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-
N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat duéi dang chét rin mau be (1,220 g,
47,1%).

Buéc 3: tert-butyl  4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(pyridin-3-

yl)sunfamoyl)piperazin-1-cacboxylat

@\ F
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BocN (0] BocN

tert-butyl 4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-(pyridin-3-
yl)sunfamoyl)piperazin-1-cacboxylat (1,220 g, 2,399 mmol) va hydrazin hydrat (2,332 ml,
47,978 mmol) duoc tron & nhiét o phong trong etanol (50 ml), va tiép d6 hdn hop dugc
khudy & 100°C trong 16 gid. Hdn hop phan tmg duoc lam mat xudng nhiét d6 phong dé két
thic phan tng, va dugc ¢d dic dudi ap sudt thap dé loai bo dung méi. Tiép d6, nudc duge
bd sung vao san phdm cd dic, sau d6 hdn hop duoc chiét bang etyl axetat. Lop hitu co duge
rira bang dung dich natri clorua bio hoa, duoc sdy kho bang magie sunfat khan, duoc loc, va
duogc cb dic trong chan khong. Hop chit mong mudn dugc sir dung ngay ma khéng cén tinh
ché thém (tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(pyridin-3-
yl)sunfamoyl)piperazin-1-cacboxylat, 0,702 g, 57,5%, chét rin mau tring).

Budc 4: tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat

BocN (0] BocN
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Dung dich cua tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(pyridin-3-
yl)sunfamoyl)piperazin-1-cacboxylat (0,350 g, 0,688 mmol) trong 1,4-dioxan (15 ml) dugc
tron & nhiét dd phong véi anhydrit 2,2-difloroaxetic (0,086 ml, 0,688 mmol) va trietylamin
(0,238 ml, 1,721 mmol). Hon hop phan tmg dugc 1am néng hdi Iuu trong 3 gid, va dugc lam
mét xudng nhiét d6 phong dé két thiic phan tmg. Tiép d6, dung dich natri bicacbonat bdo hoa
dugce bd sung vao hdn hop phan tmg, sau 6 hdén hop duge chiét bang etyl axetat. Lép hitu
co duoc rira bang dung dich natri clorua bdo hoa, dugc siy kho bang magie sunfat khan,
dugc loc, va dugc c6 didc trong chan khong. Can dugc sic ky (SiO2, cot 40 g; etyl
axetat/hexan = 10-40%) dé thu duoc tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
y1)-2-florobenzy1)-N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat duéi dang chit rin
mau tring (0,233 g, 59,5%).

Budc 5: Hop chit 11317

N~ r?l/\ij\( N~ N/\@\(
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Dung dich cua tert-butyl 4-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat (0,233 g, 0,410 mmol)
trong 1,4-dioxan (5 ml) dugc tron & nhiét do phong véi axit clohydric (dung dich 4,00 M
trong 1,4-dioxan, 2,049 ml, 8,196 mmol), va dugc khudy & ciing nhiét do trong 2 gio. Tiép
d6, nude dugc bd sung vao hdn hop phan tmg, sau 6 hdn hop dwogc chiét bang etyl axetat.
L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, dwoc siy kho bing magie sunfat
khan, dugc loc, va dugce ¢d dic trong chan khong. Cin dugc pha lodng bang hexan (30 ml)
va duoc khudy . Két tha dugc thu thap bang cach loc, dwoc rira bing hexan, va dugce sdy kho
d thu duge N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(pyridin-3-
yl)piperazin-1-sunfonamit dihydroclorua duéi dang chdt rin mau vang sang (0,210 g,
94,8%).

'H NMR (400 MHz, DMSO-ds) 5 9,61 (s, 2H), 8,81 (m, 1H), 8,60 (m, 1H), 8,20 (d,
1H, J=8,0 Hz), 7,86 — 7,79 (m, 1,25H), 7,75 — 7,37 (m, 3,75H), 5,11 (2, 2H), 3,49 (m, 4H),
3,14 (m, 4H); LRMS (ES) m/z 469,3 (M*+1).
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Vi du 28: Hop chét 11318, 4-axetyl-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-N-(pyridin-3-yl)piperazin- 1 -sunfonamit
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Hon hop cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
(pyridin-3-yl)piperazin-1-sunfonamit dihydroclorua (0,050 g, 0,092 mmol) trong
diclorometan (3 ml) duoc tron & nhiét do phong véi axetyl clorua (0,013 ml, 0,185 mmol)
va N,N-diisopropyletylamin (0,065 ml, 0,369 mmol), va dugc khuéy & cung nhiét 46 trong
1 gior. Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hén hop phén Gng, sau
d6 hén hop duoc chiét bang diclorometan. L6p hitu co dugce rira bang dung dich natri clorua
bio hoa, duge sdy kho bing magie sunfat khan, duogc loc, va dwoc cb dic trong chan khong.
Can duoc sic ky (Si02, ¢t 12 g; etyl axetat/hexan = 60-90%) dé thu dugc 4-axetyl-N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-(pyridin-3-yl)piperazin-1-
sunfonamit dudi dang chét léng mau nau (0,018 g, 38,2%).

H NMR (400 MHz, DMSO-ds) & 8,60 (m, 1H), 8,45 (dd, 1H, J=4,7, 1,4 Hz), 7,97
— 7,89 (m, 1H), 7,85 (dd, 1H, J= 8,0, 1,6 Hz), 7,79 (dd, 1H, J = 10,1, 1,5 Hz), 7,65 (d, 1H,
J=18,9 Hz), 7,52 (s, 0,25H), 7,53 (s, 0,5H), 7,43 (s, 0,25H), 7,41 (t, 1H, J=4,1 Hz), 5,08 (s,
2H), 3,46 (s, 4H), 3,28 — 3,16 (m, 4H), 2,02 (s, 3H); LRMS (ES) m/z 511,2 (M*+1).

Vi du 29: Hop chat 11319, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-(metylsunfonyl)-N-(pyridin-3-yl)piperazin- 1-sunfonamit
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Hon hop cta N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
(pyridin-3-yl)piperazin-1-sunfonamit dihydroclorua (0,050 g, 0,092 mmol) trong
diclorometan (3 ml) dugc trdn & nhiét d0 phong vGi metansunfonyl clorua (0,014 ml, 0,185

mmol) va N,N-diisopropyletylamin (0,065 ml, 0,369 mmol), va dugc khudy & ciing nhiét do
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trong 1 gio. Tiép d6, dung dich natri bicacbonat bdo hoa duoc bd sung vao hdn hop phan
ting, sau d6 hdn hop duoc chiét bing diclorometan. Lép hitu co duge rira bing dung dich
natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dugc loc, va dugc cd dic trong
chan khong. Cin dugc sic ky (SiO, cot 12 g; etyl axetat/hexan = 30-70%) dé thu dugc N-
(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-(metylsunfonyl)-N-(pyridin-3-
yl)piperazin-1-sunfonamit duéi dang chét rin mau be (0,041 g, 81,2%).

'H NMR (400 MHz, DMSO-ds) 8 8,61 (s, 1H), 8,46 (d, 1H, J=4,5 Hz), 7,95 (d, 1H,
J=18,7Hz), 7,85 (d, 1H, J= 8,2 Hz), 7,79 (d, 1H, J= 9,8 Hz), 7,69 — 7,60 (m, 1,25H), 7,53
(s, 0,5H), 7,42 (m, 1,25H), 5,08 (s, 2H), 3,34 (m, 4H), 3,16 (s, 4H), 2,91 (s, 3H); LRMS (ES)
m/z 547,0 (M*+1).

Vi du 30: Hop chit 11320, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-
florobenzyl)-4-metyl-N-(pyridin-3-yl)piperazin-1-sunfonamit
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Hon hop cta N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-N-
(pyridin-3-yl)piperazin-1-sunfonamit dihydroclorua (0,050 g, 0,092 mmol) va formandehit
(dung dich 37,00% trong nudc, 0,069 ml, 0,924 mmol) trong diclorometan (4 ml) dugc xir
ly & nhiét do phong véi natri triaxetoborohydrua (0,059 g, 0,277 mmol), va dugc khudy &
cing nhiét d6 trong 16 gio. Tiép d6, dung dich natri bicacbonat bio hoa dugc bd sung vao
hén hop phéan tng, sau d6 hdn hop duoc chiét biang diclorometan. Lép hitu co duge rira bang
dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dugc loc, va duge cd
ddc trong chan khong. Can dugce sic ky (SiO2, cft 12 g; metanol/diclorometan = 0-10%) dé
thu dugc N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-metyl-N-(pyridin-
3-yl)piperazin-1-sunfonamit dudi dang chét 1éng khong mau (0,011 g, 24,7%).

'H NMR (400 MHz, DMSO-ds) § 8,59 (d, 1H, J=2,6 Hz), 8,44 (dd, 1H, J=4,7, 1,5
Hz), 7,96 — 7,89 (m, 1H), 7,85 (dd, 1H, J= 8,0, 1,6 Hz), 7,79 (dd, 1H, J=10,1, 1,6 Hz), 7,66
(s, 0,25H), 7,63 (t, 1H, J = 7,8 Hz), 7,54 (s, 0,5H), 7,43 (s, 0,25H), 7,41 (t, 1H, J= 4,1 Hz),
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5,07 (s, 2H), 3,26 — 3,13 (m, 4H), 2,36 — 2,22 (m, 4H), 2,17 (s, 3H); LRMS (ES) m/z 483,3
(M*1).

Vi du 31: Hop chit 11321, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-(pyridin-3-yl)piperazin-1-sunfonamit dihydroclorua

Budc 1: tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat

r/A\N S::;W[:E:l\n/ /;;WE:i:L\T/ 2r—CF3

BocN BocN

Dung dich cuia tert-butyl 4-(N-(2-floro-4-(hydrazincacbonyl)benzyl)-N-(pyridin-3-
yl)sunfamoyl)piperazin-1-cacboxylat (0,350 g, 0,688 mmol) trong 1,4-dioxan (15 ml) dugc
tron ¢ nhiét dd phong véi 2,2,2-anhydrit trifloroaxetic (0,096 ml, 0,688 mmol) va trietylamin
(0,238 ml, 1,721 mmol). Hdn hop phan tng dugc lam néng hdi lwu trong 3 gid, va dugc lam
mat xudng nhiét do phong dé két thuc phan tng. Tiép d6, dung dich natri bicacbonat bdo hoa
duoc bd sung vao hdn hop phan tng, sau d6 hdn hop duoc chiét bang etyl axetat. Lép hitu
co duogc rira bang dung dich natri clorua bio hoa, duge sdy kho bang magie sunfat khan,
dugc loc, va dugc cd ddc trong chan khong. Can dugce sic ky (SiO2, cot 40 g; etyl
axetat/hexan = 10-40%) dé thu duoc tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-
oxadiazol-2-yl)benzyl)-N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat du6i dang chit
rin mau tréng (0,097 g, 24,0%).

Budc 2: Hop chit 11321

>——CF3 “ >—-CF3

Dung dich cua tert-butyl 4-(N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-

BocN

yl)benzyl)-N-(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat (0,097 g, 0,165 mmol) trong
1,4-dioxan (5 ml) dugc trdon & nhiét do phong vdi axit clohydric (dung dich 4,00 M trong
1,4-dioxan, 0,827 ml, 3,307 mmol), va dugc khudy & cing nhiét d6 trong 2 giv. Tiép do,
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nuéce duge bd sung vao hdn hop phéan tng, sau d6 hdn hop dwgc chiét bang etyl axetat. Lép
hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sy kho bang magie sunfat khan,
duoc loc, va duoc ¢b dic trong chan khong. Can dugc pha lodng bang hexan (30 ml) va dugc
khuéy. Két tia duoc thu thap béng cach loc, dugc rira béng hexan, va duoc séy khod dé thu
duogc N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(pyridin-3-
yl)piperazin-1-sunfonamit dihydroclorua du6i dang chét rin mau tréng (0,082 g, 88,6%).

'H NMR (400 MHz, DMSO-ds) & 9,57 (s, 2H), 8,76 (d, 1H, J= 2,3 Hz), 8,57 (d, 1H,
J=4,1Hz), 8,16 (d, 1H, J=8,3 Hz), 7,91 — 7,80 (m, 2H), 7,68 (t, 1H, J= 7,7 Hz), 7,60 (dd,
1H, J = 8,3, 4,9 Hz), 5,13 (s, 2H), 3,53 — 3,45 (m, 4H), 3,14 (s, 4H); LRMS (ES) m/z 487,3
(M*+1).

Vi du 32: Hop chit 11322, 4-axetyl-N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-
2-yl)benzyl)-N-(pyridin-3-yl)piperazin-1-sunfonamit

P F
| S F N __~
N -~ N
2HCI ) .S=0 o
=0 o N™% CF
\)N ¢ \‘N/>—CF3 \[(N\) "LN/>— :

Hon hop cua N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-
(pyridin-3-yl)piperazin-1-sunfonamit dihydroclorua (0,070 g, 0,125 mmol) trong
diclorometan (3 ml) dugc trdn & nhiét do phong véi axetyl clorua (0,018 ml, 0,250 mmol)
va N,N-diisopropyletylamin (0,087 ml, 0,501 mmol), va dugc khudy & cing nhiét do trong
1 gid. Tiép d6, dung dich natri bicacbonat bdo hoa duge bd sung vao hdn hop phan tmg, sau
d6 hdn hop dugc chiét bang diclorometan. Lép hitu co duge rira bing dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cd ddc trong chan khong.
Cin dugc sic ky (SiOz, cot 12 g; metanol/diclorometan = 0-5%) dé thu dugc 4-axetyl-N-(2-
floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-(pyridin-3-yl)piperazin-1-
sunfonamit dudi dang chét 16ng mau vang (0,046 g, 69,6%).

"H NMR (400 MHz, DMSO-ds) 88,60 (d, 1H, J=2,2 Hz), 8,44 (dd, 1H,J=4,7, 1,4
Hz), 7,93 (m, 1H), 7,87 (dd, 1H, J = 8,0, 1,7 Hz), 7,82 (dd, 1H, J = 10,1, 1,7 Hz), 7,65 (t,
1H, J=7,8 Hz), 7,41 (m, 1H), 5,09 (s, 2H), 3,48 — 3,45 (m, 4H), 3,25 (m, 2H), 3,20 (m, 2H),
2,02 (s, 3H); LRMS (ES) m/z 529,3 (M™+1).

-58-



26510

Vi du 33: Hop chit 11363, N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-
yl)metyl)-4-metyl-N-phenylpiperazin-1-sunfonamit

Budce 1: tert-butyl 4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-

phenylsunfamoyl)piperazin-1-cacboxylat

~ L
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Dung dich cta tert-butyl 4-(N-phenylsunfamoyl)piperazin-1-cacboxylat (0,600 g,
1,757 mmol) trong N,N-dimetylformit (10 ml) duoc bd sung tlr tir natri hydrua (60,00%,
0,091 g, 2,285 mmol) & nhiét 46 phong, va hdn hop dugc khuéy trong 5 phuat & cung nhiét
do. Hon hop phan g duge xir Iy v6i metyl 6-(bromometyl)nicotinat (0,485 g, 2,109 mmol),
va dugc khudy & cing nhiét do trong 16 gid. Tiép d6, dung dich natri bicacbonat bdo hoa
dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu
co duoc rira bing dung dich natri clorua bdo hoa, duoc sy khd bing magie sunfat khan,
dwoc loc, va duge cd dic trong chan khong. Cian dwoc sic ky (SiOz, cot 40 g; etyl
axetat/hexan = 10-50%) dé thu duoc san phim thé, san phim dugc hoa tan trong hexan (100
ml), va dugc khuéy. Két tua duogc thu thap béng cach loc, dugc rira béng hexan, va dugc se“'xy
kho d& thu duge tert-butyl 4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat duéi dang chét rdn mau tréng (0,585 g, 67,9%).

Budc 2: metyl 6-((N-phenylpiperazin-1-sunfonamido)metyl)nicotinat dihydroclorua

N s 2ot N ] A
| —_— |
(\N,S\so = O NG ‘/\N,S\\ZO % o
0 o
0 HN._J 0
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Dung dich cua tert-butyl 4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat (0,585 g, 1,192 mmol) trong 1,4-dioxan (5 ml)
duogc tron & nhiét do phong véi axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 4,472 ml,
17,887 mmol), va duoc khudy & cliing nhiét do trong 2 gio. Hon hop phan tng va dugce co
diic dudi ap sudt thip dé loai bo dung méi. Cin duge pha lodng bing etyl axetat (10 ml) va

hexan (20 ml), va dugc khuéy. Két tua duge thu thap béng cach loc, duoc rira béng hexan,
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va duoc siy khd dé thu dugc metyl 6-((N-phenylpiperazin-1-sunfonamido)metyl)nicotinat
dihydroclorua duéi dang chit rin mau be (0,550 g, 99,5%).

Budc 3: metyl 6-(((4-metyl-N-phenylpiperazin)-1-sunfonamido)metyl)nicotinat

<!
@\N l N\ N | N\
| —_— |
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Hon hop ciia metyl 6-((N-phenylpiperazin-1-sunfonamido)metyl)nicotinat
dihydroclorua (0,550 g, 1,187 mmol) va formandehit (dung dich 37,00% trong nudc, 0,884
ml, 11,870 mmol) trong diclorometan (15 ml) dugc x ly & nhiét d0 phong vdi natri
triaxetoborohydrua (0,755 g, 3,561 mmol), va dugc khudy & cling nhiét d trong 16 gio. Tiép
6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hgp phan tmg, sau d6 hdn hop
dugc chiét bang diclorometan. Lép hitu co dugce rira bang dung dich natri clorua bdo hoa,
duoc sdy khd bang magie sunfat khan, dugc loc, va duge ¢b dic trong chan khong. Cén dugc
sdc ky (SiO2, cot 40 g; metanol/diclorometan = 0-10%) dé thu duoc san phim thé, san phidm
duoc hoa tan trong diclorometan (3 ml) va hexan (50 ml), va duoc khudy. Két tia dugc thu
thap bang cach loc, dugc rira bang hexan, va duoc siy kho dé thu dugc metyl 6-(((4-metyl-
N-phenylpiperazin)-1-sunfonamido)metyl)nicotinat du6i dang chit rdn mau tring (0,420 g,
87,5%).

Budc 4: N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-metyl-N-phenylpiperazin-1-

sunfonamit

©\N N\ N
Y S Y H
'/\N,S\Bo = 0\ N/S\BO = N\NHZ
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Hon hop clia metyl 6-(((4-metyl-N-phenylpiperazin)-1-sunfonamido)metyl)nicotinat
(0,420 g, 1,038 mmol) trong etanol (10 ml) dugc tron & nhi€t d6 phong véi hydrazin
monohydrat (1,009 ml, 20,767 mmol), va dugc khudy & 110°C trong 16 gi. Hon hop phan
ting dugc lam mat xudng nhiét d6 phong dé két thuc phan tng, va dugc cb dic dudi ap sudt
thip @ loai bo dung méi. Can dugc pha lodng bing diclorometan (10 ml) va dietylete (70

ml), va duge khudy. Két tha dugc thu thap bang cach loc, dugc rira b%mg dietylete, va dugc
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sy kho @ thu duoc N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-metyl-N-
phenylpiperazin-1-sunfonamit duéi dang chét rin mau tring (0,299 g, 71,2%).

Budc 5: N-((5-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)pyridin-2-yl)metyl)-4-

metyl-N-phenylpiperazin-1-sunfonamit

@\N N\ @LN N\ (0]
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Dung dich cla N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-metyl-N-
phenylpiperazin-1-sunfonamit (0,299 g, 0,739 mmol) trong tetrahydrofuran (20 ml) dugc
tron & 70°C véi anhydrit 2,2-difloroaxetic (0,088 ml, 0,813 mmol), va dugc khuéy & cung
nhiét d¢ trong 1 gid. Hon hop phan tng dugc lam mét xudng nhiét do phong dé két thic
phan tng. Tiép d6, dung dich natri bicacbonat bao hoa dugc bd sung vao hdn hop phan tng,
sau d6 hdn hop dugc chiét bing etyl axetat. Lop hitu co dugc rira bing dung dich natri clorua
bao hoa, dugc séy kho bfmg magie sunfat khan, dugc loc, va dugc cd ddc trong chan khong.
Cian dugc sic ky (Si0O3, ¢t 12 g; metanol/diclorometan = 0-10%) dé thu dugc san phém tho,
san pham dugc hoa tan trong diclorometan (5 ml) va hexan (100 ml), va duoc khudy. Két
tua duge thu thap bang cach loc, dugc rira bing hexan, va duge siy kho dé thu duge N-((5-
(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)pyridin-2-yl)metyl)-4-metyl-N-phenylpiperazin-

1-sunfonamit dudi dang chét rin mau vang sang (0,256 g, 71,8%).

Budc 6: Hop chit 11363
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N-((5-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)pyridin-2-yl)metyl)-4-metyl-N-
phenylpiperazin-1-sunfonamit (0,256 g, 0,531 mmol) va  I-methoxy-N-
trietylammoniosunfonyl-methanimidat (chit phan timg Burgess, 0,632 g, 2,653 mmol) dugc
trén & nhiét d6 phong trong tetrahydrofuran (10 ml), va tiép d¢6 hdn hop dugc 1am nong &
150°C duéi birc xa vi séng trong 30 phit. Hén hop phan tmg dugc lam mat xudng nhiét do

phong dé két thiic phan tmg. Tiép d6, dung dich natri bicacbonat bo hoa dugc bd sung vao
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hén hop phan tmg, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc ria bing
dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan, dugc loc, va duge cd
dic trong chan khong. Cin dugce sic ky (SiO2, ¢ot 12 g; metanol/diclorometan = 0-10%) dé
thu dwoc san phdm tho, san phim dugc hoa tan trong hexan (20 ml), va dugc khudy. Két tia
duoc thu thap béng cach loc, dugc rira b%lng hexan, va duogc séy kho dé thu duoc N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4-metyl-N-phenylpiperazin-1-
sunfonamit dudi dang chét rin mau be (0,082 g, 33,3%).

"H NMR (400 MHz, DMSO-ds) 69,10 (d, 1H, J= 2,2 Hz), 8,40 (dd, 1H, J= 8,3, 2,3
Hz), 7,70 — 7,68 (m, 1,25H), 7,56 (s, 0,5H), 7,51 (dd, 2H, J = 8,3, 1,0 Hz), 7,43 (s, 0,25H),
7,38 — 7,34 (m, 2H), 7,24 (m, 1H), 5,11 (s, 2H), 3,17 (t, 4H, J = 5,0 Hz), 2,28 (t, 4H, J = 4,7
Hz), 2,15 (s, 3H); LRMS (ES) m/z 465,4 (M™+1).

Vi du 34: Hop chét 11379, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)-2-
florobenzyl)-4-(oxetan-3-yl)-N-phenylpiperazin-1-sunfonamit

Budc 1: metyl 3-floro-4-((N-phenylpiperazin-1-sunfonamido)metyl)benzoat

hydroclorua
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Hoén hop cta  tert-butyl  4-(N-(2-floro-4-(methoxycacbonyl)benzyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat (2,640 g, 5,201 mmol) trong etyl axetat (20 ml)
duogc tron & nhiét dd phong véi axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 13,003
ml, 52,012 mmol), va dugc khudy & ciing nhiét do trong 1 gid. Hon hop phan tng duge co
dac dudi ap sudt thap dé loai bo dung moi. Cin duge pha lodng bang etyl axetat (20 ml) va
hexan (20 ml), va dugc khuéy. Két tta duoc thu thap béng cach loc, dugc rira bﬁng hexan,
va dugc sy kho dé thu dwoc metyl 3-floro-4-(N-phenylpiperazin-1-
sunfonamido)metyl)benzoat hydroclorua duéi dang chét rin mau be (2,280 g, 98,7%).

Budc 2: mety] 3-floro-4-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat
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Metyl 3-floro-4-((N-phenylpiperazin-1-sunfonamido)metyl)benzoat hydroclorua
(0,440 g, 0,991 mmol), oxetan-3-on (0,214 g, 2,974 mmol) va natri triaxetoborohydrua
(0,630 g, 2,974 mmol) dugc trdn ¢ nhi€t d§ phong trong diclorometan (10 ml), va tiép do
hén hop duoc khudy & ciing nhiét d6 trong 16 gio. Tiép d6, dung dich natri bicacbonat bao
hoa duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat. Lép
hiru co dugc rira bang dung dich natri clorua bao hoa, duoc sdy khé bing magie sunfat khan,
duoc loc, va dugc cb dic trong chan khéng. Cin dugc sic ky (SiOz, cot 12 g;
metanol/diclorometan = 0-10%) dé thu dugc san phim thd, san phdm dugc hoa tan trong
diclorometan (3 ml) va hexan (50 ml), va duogc khuéy. Két tha duge thu thap br:fmg cach loc,
duoc rira bang hexan, va dugc siy kho dé thu duge metyl 3-floro-4-(((4-(oxetan-3-y1)-N-
phenylpiperazin)-1-sunfonamido)metyl)benzoat duéi dang chit rin mau be (0,286 g,
62,3%).

Budc 3: N-(2-floro-4-(hydrazincacbonyl)benzyl)-4-(oxetan-3-yl)-N-

phenylpiperazin- 1-sunfonamit

N \\/°\©\n/ |/\N S/O\©\f(

Metyl 3-floro-4-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat (0,286 g, 0,617 mmol) va hydrazin monohydrat (0,300 ml,
6,170 mmol) dugc tron & nhiét dd phong trong etanol (10 ml), va tiép d6 hdn hop dwoc khudy
& 100°C trong 16 gid. Hdn hop phan tmg dwoc lam mat xudng nhiét d6 phong @& két thic
phan tmg, va dugc ¢d dic dudi ap sudt thap dé loai bd dung méi. Cin duge pha lodng bing
diclorometan (5 ml) va hexan (30 ml), va duoc khudy. Két tiia duogc thu thap bang céach loc,
dwoc rira bang hexan, va duoc siy kho dé thu duoc N-(2-floro-4-(hydrazincacbonyl)benzyl)-
4-(oxetan-3-yl)-N-phenylpiperazin-1-sunfonamit du¢i dang chat rin mau tring (0,241 g,
84,3%).
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Bude 4: N-(4-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)-2-florobenzyl)-4-(oxetan-
3-yl)-N-phenylpiperazin-1-sunfonamit

|/\N Q\?@\r (\N S\\/o\©ﬁ( CFZH

Dung dich cia  N-(2-floro-4-(hydrazincacbonyl)benzyl)-4-(oxetan-3-yl)-N-
phenylpiperazin-1-sunfonamit (0,241 g, 0,520 mmol) trong tetrahydrofuran (10 ml) duoc
tron & 70°C véi anhydrit 2,2-difloroaxetic (0,068 ml, 0,624 mmol) va N,N-
diisopropyletylamin (0,136 ml, 0,780 mmol), va dugc khudy & ciing nhiét do trong 1 gio.
Hbn hop phan tng dugc lam mat xudng nhiét o phong dé két thac phan ung, va duoc cd
dac dudi ap suét thip dé loai bé dung méi. San phdm thd dwge st dung ngay ma khong céan
tinh ché thém (N-(4-(2-(2,2-difloroaxetyl)hydrazin- 1-cacbonyl)-2-florobenzyl)-4-(oxetan-3-
y1)-N-phenylpiperazin-1-sunfonamit, 0,270 g, 95,9%, chét rin mau nau).

Budc 5: Hop chit 11379

N-(4-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)-2-florobenzyl)-4-(oxetan-3-y1)-N-
phenylpiperazin-1-sunfonamit (0,270 g, 0,499 mmol) va  I-methoxy-N-
trietylammoniosunfonyl-methanimidat (chit phan tmg Burgess, 0,238 g, 0,997 mmol) dugc
tron & nhiét do phong trong tetrahydrofuran (10 ml), va tiép d¢6 hdn hop dugc 1dm néng &
150°C dudi burc xa vi séng trong 30 phit. H6n hop phan tng dugce 1am mét xubng nhiét do
phong @& két thuc phan tng. Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao
hén hop phan tmg, sau d6 hdn hop dwgc chiét bing etyl axetat. Lép hitu co duge rira bing
dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dwgc loc, va duge cd
dic trong chan khong. Can duoc sic ky (Si0», ¢t 12 g; etyl axetat/hexan = 60-90%) dé thu
duogc N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)-2-florobenzyl)-4-(oxetan-3-y1)-N-
phenylpiperazin-1-sunfonamit duéi dang chét rin mau t_réng (0,042 g, 16,1%).
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'"H NMR (400 MHz, DMSO-dy) § 7,83 (dd, 1H, J= 17,9, 1,7 Hz), 7,78 (dd, 1H, J =
10,2, 1,7 Hz), 7,69 — 7,57 (m, 1,25H), 7,54 (s, 0,5H), 7,48 — 7,40 (m, 2,25H), 7,40 — 7,31 (m,
2H), 7,31 — 7,22 (m, 1H), 5,03 (s, 2H), 4,52 (t, 2H, J = 6,6 Hz), 4,40 (t, 2H, J= 6,1 Hz), 3,41
(p, 1H, J = 6,2 Hz), 3,20 — 3,17 (m, 4H), 2,25 (t, 4H, J = 4,9 Hz); LRMS (ES) m/z 5244
(M*+1).

Vi du 35: Hop chét 11440, N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-
yl)metyl)-N-phenylthiomorpholin-4-sunfonamit 1,1-dioxit

Budc 1: 4-((1H-imidazol-1-yl)sunfonyl)thiomorpholin 1,1-dioxit

Hon hop cua  1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat (4,400 g, 12,145 mmol) va thiomorpholin 1,1-dioxit (1,970 g, 14,574
mmol) trong axetonitril (50 ml) dwoc khudy & nhiét do phong trong 16 gid. Tiép do, nudc
dugc bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bang etyl axetat. Lop hiru
co duoc rira bing dung dich natri clorua bo hoa, duoc siy khd bing magie sunfat khan,
duoc loc, va dugc co6 dic trong chian khéng. Cén dugce séc ky (SiO2, cot 40 g; etyl
axetat/hexan = 40-70%) dé thu dwgc san phdm tho, san phdm dwoc hoa tan trong
diclorometan (10 ml) va hexan (200 ml), va dugc khuéy. Két tia dugc thu thap béng cach
loc, duogc rira béng hexan, va duoc séy kho dé thu duoc 4-((1H-imidazol-1-

yl)sunfonyl)thiomorpholin 1,1-dioxit du6i dang chit ran mau tring (1,635 g, 50,7%).

Budc 2:  1-((1,1-dioxidothiomorpholino)sunfonyl)-3-metyl-1H-imidazol-3-ium

triflorometansunfonat
C)
0\\ ,/O 0\\3,,0 OoTf
NN NN

Dung dich cua 4-((1H-imidazol-1-yl)sunfonyl)thiomorpholin 1,1-dioxit (1,635 g,
6,163 mmol) trong diclorometan (20 ml) dugc tron & 0°C véi metyl triflorometansunfonat

(0,744 ml, 6,779 mmol), va duogc khue“iy & nhiét d¢ phong trong 5 gio. Hon hgp phén ng
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dugc pha loang béng hexan (40 ml) va dugc khudy. Két tua dugc thu thap b?lng cach loc,
duoc rira br?mg hexan, va dugc sdy khdo d& thu dugc 1-((1,1-
dioxidothiomorpholino)sunfonyl)-3-metyl-1H-imidazol-3-ium triflorometansunfonat dudi

dang chét rin mau tréng (2,600 g, 98,2%).

Budc 3: N-phenylthiomorpholin-4-sunfonamit 1,1-dioxit

~ 0P @ng 0, 0 /@
NN — —_— NN
o o

Dung dich cta 1-((1,1-dioxidothiomorpholino)sunfonyl)-3-metyl-1H-imidazol-3-
ium triflorometansunfonat (1,300 g, 3,027 mmol) trong axetonitril (10 ml) dugce trén & nhiét
d6 phong vé6i anilin (0,415 ml, 4,541 mmol). Hon hop phan ing dugc 1am néng hdi luu trong
16 gid, va dugce 1am mat xubng nhiét d6 phong d& két thuc phan tmg. Tiép d6, dung dich
amoni clorua bdo hoa dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét béng
etyl axetat. Lép hitu co duge rira bang dung dich natri clorua bio hoa, dugc siy kho bing
magie sunfat khan, dugc loc, va dugce c6 dic trong chan khong. Can dugce sic ky (SiOg, cot
12 g; etyl axetat/hexan = 30-70%) dé thu dugc N-phenylthiomorpholin-4-sunfonamit 1,1-
dioxit dudi dang chét rin mau ndu (0,220 g, 25,0%).

Budéce 4: metyl 6-(((1,1-dioxido-N-phenylthiomorpholin)-4-

sunfonamido)metyl)nicotinat

Q., a,

Dung dich cta N-phenylthiomorpholin-4-sunfonamit 1,1-dioxit (0,220 g, 0,758
mmol) trong N,N-dimetylformit (10 ml) dwgc bd sung natri hydrua (60,00%, 0,036 g, 0,909
mmol) & nhiét 46 phong, va hdn hop duge khudy & ciing nhiét d6 trong 5 phut. Hén hop phan
ng duge xit Iy v6i metyl 6-(bromometyl)nicotinat (0,227 g, 0,985 mmol), va duoc khudy
trong 3 gi& & ciing nhiét do. Tiép do6, dung dich natri bicacbonat bdo hoa duge bd sung vao

hén hop phén ng, sau 6 hdn hop dugc chiét bing etyl axetat. Lop hitu co duge rira bing

-66-



26510

dung dich natri clorua béo hoa, dugc séy kho béng magie sunfat khan, duoc loc, va dugce cd
dic trong chan khong. Cin dugce sic ky (SiOs, cot 12 g; etyl axetat/hexan = 40-70%) dé thu
dugc san pham thd, san phdm dugc hoa tan trong diclorometan (5 ml) va hexan (50 ml), va
dugc khudy. Két tiia duoc thu thap bang cach loc, duge rira bing hexan, va dugc sdy kho dé
thu duoc metyl 6-(((1,1-dioxido-N-phenylthiomorpholin)-4-sunfonamido)metyl)nicotinat
duéi dang chat rin mau be (0,250 g, 75,1%).

Bu6c 5: N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-N-phenylthiomorpholin-4-

sunfonamit 1,1-dioxit

: N IN\
|
I N N
o
o

o=§\)

(o)

L,
27 N NN,

N
o=s._J o
o

Metyl 6-(((1,1-dioxido-N-phenylthiomorpholin)-4-sunfonamido)metyl)nicotinat
(0,250 g, 0,569 mmol) va hydrazin monohydrat (0,036 ml, 0,739 mmol) duoc tron & nhiét
d phong trong etanol (10 ml), va tiép d6 hdn hop dugc khudy & 100°C trong 16 giv. Hon
hop phan tng duoc lam mat xudng nhiét d6 phong dé két thiic phan Gng, va dugc cd dic
dudi ap suét thap dé loai bd dung méi. Cin dugc pha lodng bang etyl axetat (10 ml) va hexan
(20 ml), va duoc khuéy. Két taa duoc thu thap béng cach loc, duogc rira béng hexan, va dugc
sdy kho dé thu duoc N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-N-phenylthiomorpholin-
4-sunfonamit 1,1-dioxit dudi dang chét rin mau tring (0,212 g, 84,8%).

Budc 6: N-((5-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)pyridin-2-yl)metyl)-N-

phenylthiomorpholin-4-sunfonamit 1,1-dioxit

Dung dich cla N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-N-
phenylthiomorpholin-4-sunfonamit 1,1-dioxit (0,212 g,. 0,482 mmol) trong tetrahydrofuran
(10 ml) dugc tron & 70°C véi anhydrit 2,2-difloroaxetic (0,063 ml, 0,579 mmol) va N,N-
diisopropyletylamin (0,126 ml, 0,724 mmol), va dugc khudy & cung nhiét do trong 1 gio.
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Hbn hop phan tng dugce 1am mat xudng nhiét do phong dé két thuc phan ung. Tiép d6, dung
dich natri bicacbonat bao hoa dugc bd sung vao hdn hop phan tmg, sau ¢6 hdn hop duoc
chiét bing etyl axetat. Lop hitu co duge rira bang dung dich natri clorua bo hoa, duoc siy
kho bing magie sunfat khan, duogc loc, va duge c6 dic trong chan khong, San phim thé duoc
st dung ngay ma khéng cin tinh ché thém (N-((5-(2-(2,2-difloroaxetyl)hydrazin-1-
cacbonyl)pyridin-2-yl)metyl)-N-phenylthiomorpholin-4-sunfonamit 1,1-dioxit, 0,220 g,

88,1%, chét rin mau vang).

Budc 7: Hop chéat 11440

:\N Ns o Ns
o LA N L —— s=0 Lo
N CFH N"“o )—CFH

N~ 0
o=s._/ 0 o=s._J
o 0

N-((5-(2-(2,2-difloroaxetyl)hydrazin-1-cacbonyl)pyridin-2-yl)metyl)-N-
phenylthiomorpholin-4-sunfonamit 1,1-dioxit (0,220 g, 0,425 mmol) va 1-methoxy-N-
trietylammoniosunfonyl-methanimidat (chit phan ing Burgess, 0,203 g, 0,850 mmol) dugc
trén & nhiét do phong trong tetrahydrofuran (10 ml), va tiép d6 hdn hop dwgc lam néng &
150°C duéi birc xa vi séng trong 30 phut. Hon hop phan tmg duge 1am mét xudng nhiét do
phong dé két thiic phan tng. Tiép d6, nuéc duoc bd sung vao hdn hop phan tng, sau d6 hdn
hop duoc chiét bang etyl axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa,
duoc séy kho béng magie sunfat khan, dugc loc, va dugce c6 dac trong chan khong. Can duoc
sic ky (SiOa, cot 12 g; etyl axetat/hexan = 40-70%) dé thu dwgc N-((5-(5-(diflorometyl)-
1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-N-phenylthiomorpholin-4-sunfonamit  1,1-dioxit
duéi dang chit rén mau be (0,043 g, 20,3%).

'"H NMR (400 MHz, DMSO-ds) § 9,13 (d, 1H, J= 2,2 Hz), 8,39 (dd, 1H, J= 8,3, 2,3
Hz), 7,72 — 7,63 (m, 1,25H), 7,59 — 7,47 (m, 2,5H), 7,46 — 7,34 (m, 2,25H), 7,29 (t, 1H, J =
7,3 Hz), 5,11 (s, 2H), 3,69 — 3,68 (m, 4H), 3,22 — 3,20 (m, 4H); LRMS (ES) m/z 500,3
(M*+1).

Vi du 36: Hop chét 11498, N-(3-cloro-4-florophenyl)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)thiomorpholin-4-sunfonamit 1,1-dioxit

Budc 1: N-(3-cloro-4-florophenyl)thiomorpholin-4-sunfonamit 1,1-dioxit
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Hdn hop cua 1-((1,1-dioxidothiomorpholino)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat (1,460 g, 3,400 mmol) va 3-cloro-4-floroanilin (0,594 g, 4,080 mmol)
trong axetonitril (20 ml), dugc chudn bi & nhiét do méi treong, dugc lam néng hdi luu trong
16 gio, va duge 1am mat xudng nhiét d6 phong dé két thuc phan tng. Tiép d6, nude duge bd
sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét bing etyl axetat. Lop hitu co duoc
rira bang dung dich natri clorua bdo hoa, dugc sdy khd bing magie sunfat khan, dugc loc, va
duoc co dic trong chan khong. Can dugce sic ky (SiO2, cot 40 g; etyl axetat/hexan = 20-50%)
@ thu dugc N-(3-cloro-4-florophenyl)thiomorpholin-4-sunfonamit 1,1-dioxit du¢i dang
chét rin mau be (0,709 g, 60,8%).

Budc 2: metyl 6-(((N-(3-cloro-4-florophenyl)-1,1-dioxidothiomorpholin)-4-

sunfonamido)metyl)nicotinat

F F: :
CI: i “NH cl N

Dung dich ctia N-(3-cloro-4-florophenyl)thiomorpholin-4-sunfonamit 1,1-dioxit
(0,400 g, 1,167 mmol) trong N,N-dimetylformit (10 ml) dugc bd sung natri hydrua (60,00%,
0,061 g, 1,517 mmol) & nhiét d6 phong, va hén hop dugc khudy & ciing nhiét do trong 5
phut. Hon hop phan tmg dugc xir ly véi metyl 6-(bromometyl)nicotinat (0,322 g, 1,400
mmol), va duge khudy trong 3 gid & ciing nhiét do. Tiép d6, dung dich amoni clorua bio hoa
duoc bd sung vao hdn hop phan ting, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu
co dugc rira bang dung dich natri clorua bio hoa, duge sy khd bang magie sunfat khan,
dwoc loc, va duge cd dic trong chan khong. Cin duoc sic ky (SiOa, cot 12 g; etyl
axetat/hexan = 30-60%) d& thu duwoc metyl 6-(((N-(3-cloro-4-florophenyl)-1,1-
dioxidothiomorpholin)-4-sunfonamido)metyl)nicotinat du6i dang chit rin mau be (0,348 g,
60,6%).
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Buéce 3: N-(3-cloro-4-florophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-
yl)metyl)thiomorpholin-4-sunfonamit 1,1-dioxit

Hoén hop cua metyl 6-((N-(3-cloro-4-florophenyl)-1,1-dioxidothiomorpholin)-4-
sunfonamido)metyl)nicotinat (0,250 g, 0,508 mmol) trong etanol (10 ml) dugc tron & nhiét
do phong v6i hydrazin monohydrat (0,494 ml, 10,164 mmol), va dugc khudy & 100°C trong
16 gid. Hon hop phan tng duge lam mat xubng nhiét do phong dé két thuc phan tng, va
duoc co dic dudi ap sudt thap dé loai bé dung méi. Can duoc pha lodng bang etyl axetat (5
ml) va hexan (20 ml), va dugc khudy. Két tia duoc thu thap bing cach loc, duoc rira bang
hexan, va duwoc sidy khdo dé thu dugc N-(3-cloro-4-florophenyl)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)thiomorpholin-4-sunfonamit 1,1-dioxit duéi dang
chat rdn mau vang sang (0,207 g, 82,8%).

Budc 4. N-(3-cloro-4-florophenyl)-N-((5-(2-(2,2-difloroaxetyl)hydrazin-1-
cacbonyl)pyridin-2-yl)metyl)thiomorpholin-4-sunfonamit 1,1-dioxit

F F

cn: : N NS CI: : N NS o
é=0 | N —_— Lo N
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Dung dich cua N-(3-cloro-4-florophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-
yl)metyl)thiomorpholin-4-sunfonamit  1,1-dioxit (0,207 g, 0,421 mmol) trong
tetrahydrofuran (10 ml) dugc tron & 70°C véi anhydrit 2,2-difloroaxetic (0,115 ml, 0,926
mmol) va N,N-diisopropyletylamin (0,220 ml, 1,262 mmol). Hon hop phan tmg dugc khudy
¢ cung nhiét 4o trong 1 gio, va dugc lam mat xudng nhiét d6 phong dé két thic phan tng.
Tiép @6, dung dich natri bicacbonat bdo hoa duge bd sung vao hdn hgp phan tmg, sau d6
hén hop duoc chiét bang etyl axetat. Lép hitu co dugce rira bang dung dich natri clorua bio
hoa, duoc séy kho b'fmg magie sunfat khan, dugc loc, va dugce c6 ddc trong chén khong. Can

duoc sic ky (SiOz, cot 12 g; etyl axetat/hexan = 60-90%) dé thu dwoc N-(3-cloro-4-
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Buéc 5: Hop chit 11498

o=§\)N o H o=|s'C) N-N
o - 0
N-(3-cloro-4-ﬂorophenyl)-N-((S-(2-(2,2-diﬂoroaxetyl)hydrazin-l-cacbonyl)pyridin-
2-yl)metyl)thiomorpholin-4-sunfonamit 1,1-dioxit (0,148 g, 0,260 mmol) va 1-methoxy-N-
trietylammoniosunfonyl-methanimidat (chit phan ung Burgess, 0,093 g, 0,390 mmol) dugc
trdn ¢ nhi€t d§ phong trong tetrahydrofuran (5 ml), va tiép d6 hdn hgp dugce lam néng &
150°C duéi birc xa vi séng trong 30 phut. Hén hop phan tng duoc lam mat xudng nhiét do
phong dé két thiic phan tng. Tiép d6, nudc drge b sung vio hdn hop phén g, sau d6 hdn
hop dugc chiét bing etyl axetat. L6p hitu co dugce rira bing dung dich natri clorua bdo hoa,
duoc séy kho béng magie sunfat khan, dugc loc, va duoc co dic trong chan khong. Can dugc
sic ky (SiOa, cot 12 g; etyl axetat/hexan = 30-60%) dé thu duoc N-(3-cloro-4-florophenyl)-
N-((5-(5-(diﬂorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)thiomorpholin-4-

sunfonamit 1,1-dioxit du6i dang chét rin mau niu (0,051 g, 35,6%).

'H NMR (400 MHz, DMSO-ds) 5 9,14 (dd, 1H, J = 2,2, 0,8 Hz), 8,40 (dd, 1H, J =
8.2,2,3 Hz), 7,86 (dd, 1H, J = 6,6, 2,7 Hz), 7,71 — 7,64 (m, 1,25H), 7,62 — 7,51 (m, 1,5H),
7,47 - 17,37 (m, 1,25H), 5,11 (s, 2H), 3,79 — 3,71 (m, 4H), 3,26 (m, 4H); LRMS (ES) m/z
552,5 (M*+1).

Vi du 37: Hop chét 11527, N-(2-floro-4-(5-(triflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-(oxetan-3-yl)-N-phenylpiperazin- 1-sunfonamit

Buoc 1. N-(2-ﬂor0-4-(2-(2,2,2-triﬂoroaxetyl)hydrazin-1-cacb0nyl)benzy1)-4-

(oxetan-3 -yl)—N—phenylpiperaZin- 1-sunfonamit

@ I ©\ I
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Dung dich cia N-(2-floro-4-(hydrazincacbonyl)benzyl)-4-(oxetan-3-yl)-N-
phenylpiperazin-1-sunfonamit (0,500 g, 1,079 mmol) trong tetrahydrofuran (20 ml) dugc
trdn & 70°C véi anhydrit trifloroaxetic (0,168 ml, 1,187 mmol) va N,N-diisopropyletylamin
(0,225 ml, 1,294 mmol), va dugc khudy & ciing nhiét 6 trong 30 phut. Hon hgp phan tng
duge 1am mat xubng nhiét 6 phong dé két thuc phan tng. Tiép @6, nuée duge bd sung vao
hdn hop phan tng, sau d6 hdn hop duoc chibt bing etyl axetat. Lp hitu co dugc rira bing
dung dich natri clorua béo hoa, duoc séy kho béng magie sunfat khan, dugc loc, va dugc co
dic trong chin khong. Cén dugc sic ky (SiOz, cot 40 g; etyl axetat/hexan = 70-100%) dé thu
dugc san phdm thé, san phim dugc hoa tan trong etyl axetat (5 ml) va hexan (30 ml), va
duoc khuéy. Két tha dugc thu thap b%lng cach loc, dugce rira b:?mg hexan, va dugc séy kho dé
thu dugc N-(2-floro-4-(2-(2,2,2-trifloroaxetyl)hydrazin-1-cacbonyl)benzyl)-4-(oxetan-3-
yl)-N-phenylpiperazin-1-sunfonamit dudi dang chét rin mau tréng (0,589 g, 97,6%).

Budc 2: Hop chét 11527

] .
/\©\( rl‘
S o] .S$=0 (o]
(\N k (\)N o I )—CFs

Hoén hop ciia N-(2-floro-4-(2-(2,2,2-trifloroaxetyl)hydrazin-1-cacbonyl)benzyl)-4-
(oxetan-3-yl)-N-phenylpiperazin-1-sunfonamit (0,569 g, 1,017 mmol) trong diclorometan
(10 ml) duoc tron & nhiét 40 phong véi metansunfonyl clorua (0,157 ml, 2,034 mmol) va
N,N-diisopropyletylamin (0,354 ml, 2,034 mmol), va dugc khudy & cung nhiét do trong 3
gidy. Tiép @6, nuéc duge bd sung vao hén hgp phan tmg, sau d6 hdn hop duoc chiét bing
diclorometan. L6p hl?u co dugc rira bing dung dich natri clorua bo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va duge co déc trong chin khong. Cefm‘ dugc séc ky (SiO2, cot
40 g; etyl axetat/hexan = 40-70%) dé thu dugc san phdm thd, san phim dugc hoa tan trong
etyl axetat (5 ml) va hexan (30 ml), va dugc khudy. Két tia dugc thu thap bing cach loc,
dugce rira bing hexan, va dugc siy kho dé thu dugc N-(2-floro-4-(5-(triflorometyl)-1,3,4-
oxadiazol-2-yl)benzyl)-4-(oxetan-3-yl)-N-phenylpiperazin-1-sunfonamit dugi dang chat ran
mau tring (0,186 g, 33,8%).

'H NMR (400 MHz, DMSO-ds) 8 7,86 (dd, 1H, J= 8,0, 1,7 Hz), 7,84 — 7,77 (m, 1H),
7,63 (t, 1H, J = 7,7 Hz), 7,48 — 7,41 (m, 2H), 7,36 (t, 2H, J = 7,6 Hz), 7,28 (t, 1H, J = 7,2
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Hz), 5,05 (s, 2H), 4,53 (s, 2H), 4,39 (s, 2H), 3,40 (m, 1H), 3,19 (s, 4H), 2,26 (5, 4H); LRMS
(ES) m/z 542,5 (M*+1).

Vi du 38: Hop chét 11528, 4-(oxetan-3-yl)-N-phenyl-N-((5-(5-(triflorometyl)-1,3,4-
oxadiazol-2-y1)pyridin-2-yl)metyl)piperazin-1-sunfonamit

Budc 1: metyl 6-((N-phenylpiperazin-1-sunfonamido)metyl)nicotinat dihydroclorua

| _ | s
L_ 2HCI &

BocN\) o HN\)

Dich huyén phu cla tert-butyl 4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat (0,760 g, 1,549 mmol) trong 1,4-dioxan (10 ml)
dugc tron & nhiét o phong véi hydrogen clorua (dung dich 4,00 M trong 1,4-dioxan, 5,809
ml, 23,238 mmol), va dugc khudy & cting nhiét d9 trong 6 gio. Hon hop phan ung dugc co
dic dudi ap suét thip dé loai bd dung moi. Can dugce pha lodng bang etyl axetat (20 ml) va
hexan (20 ml), va dugc khuéy. Két taa duoc thu thap béng cach loc, dugce rira béng hexan,
va dugc siy kho dé thu dugc metyl 6-((N-phenylpiperazin-1-sunfonamido)metyl)nicotinat

dihydroclorua duéi dang chét riin mau nau (0,710 g, 98,9%).

Budc 2: metyl 6-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-

sunfonamido)metyl)nicotinat

Hon hop cia metyl 6-(N-phenylpiperazin-1-sunfonamido)metyl)nicotinat
dihydroclorua (0,710 g, 1,532 mmol), oxetan-3-on (0,269 ml, 4,597 mmol) va N,N-
diisopropyletylamin (0,667 ml, 3,831 mmol) trong diclorometan (20 ml) dugc xir ly & nhiét
d6 phong véi natri triaxetoborohydrua (0,649 g, 3,065 mmol), va dugc khudy & cting nhiét
do trong 6 gio. Tiép d6, dung dich natri bicacbonat bdo hoa dugc b sung vao hdn hgp phan

tng, sau d6 hdn hop dugc chiét bang diclorometan. Lép hitu co dugc rira bang dung dich
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natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc c6 dac trong
chan khong. Cén duoc sic ky (SiOz, cot 40 g; metanol/diclorometan = 0-10%) dé thu duoc
metyl 6-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-sunfonamido)metyl)nicotinat dudi dang
chét rén mau be (0,621 g, 90,8%).

Budce 3: N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)-N-

phenylpiperazin-1-sunfonamit
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Hdn hop cua metyl 6-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-

~,

sunfonamido)metyl)nicotinat (0,621 g, 1,391 mmol) trong etanol (10 ml) duge trdn & nhiét
d6 phong v6i hydrazin monohydrat (1,352 ml, 27,815 mmol), va dugc lam néng héi Iuu
trong 16 gi. Hon hop phan img dugc 1am mat xubng nhiét d6 phong dé két thiic phan tng,
va dugc c6 diac dudi ap sut thp dé loai bo dung mdi. Can duge sa'ic ky (SiOa, cot 80 g;
metanol/diclorometan = 0-5%) dé thu dugc N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-
(oxetan-3-yl)-N-phenylpiperazin-1-sunfonamit du6i dang chét rdn mau be (0,420 g, 67,6%).

Budc 4: 4-(oxetan-3-yl)-N-phenyl-N-((5-(2-(2,2,2-trifloroaxetyl)hydrazin-1-
cacbonyl)pyridin-2-yl)metyl)piperazin-1-sunfonamit
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Dung dich ‘ctia N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-y1)-N-
phenylpiperazin-1-sunfonamit (0,200 g, 0,448 mmol) trong tetrahydrofuran (10 ml) duogc
tron & 70°C v6i anhydrit trifloroaxetic (0,070 ml, 0,493 mmol) va N,N-diisopropyletylamin
(0,094 ml, 0,537 mmol), va dugc khudy & ciing nhiét do trong 30 phut. Hon hop phan tng
duoc 1am mat xudng nhiét d6 phong dé két thiic phan tmg. Tiép d6, nuée dugce bd sung vao
hdn hop phan tmg, sau d6 hdn hop dugc chiét bing etyl axetat. Lp hitu co duge rira bang

dung dich natri clorua bdo hoa, dugc séy kho b%lng magie sunfat khan, dugc loc, va dugc cd
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dic trong chan khong. Cén dugc sic ky (SiOz, cot 12 g; etyl axetat/hexan = 80-100%) & thu
dugc san phdm thd, san phim dugc hoa tan trong etyl axetat (3 ml) va hexan (30 ml), va
dugc khudy. Két tia duge thu thap bing cach loc, dugc rira bing hexan, va duge siy kho dé
thu duoc 4-(oxetan-3-yl)-N-phenyl-N-((5-(2-(2,2,2-trifloroaxetyl)hydrazin-1-
cacbonyl)pyridin-2-yl)metyl)piperazin-1-sunfonamit duéi dang chét rén mau tréng (0,202 g,
83,1%).

Budc 5: Hop chét 11528
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Hon hop cia 4-(oxetan-3-yl)-N-phenyl—N-((S-(2-(2,2,2-triﬂoroaxetyl)hydrazin-1-
cacbonyl)pyridin-2-yl)metyl)piperazin-1-sunfonamit (0,202 g, 0,372 mmol) trong
diclorometan (10 ml) dugc trdn & nhiét do phong véi metansunfonyl clorua (0,058 ml, 0,745
mmol) va N,N-diisopropyletylamin (0,130 ml, 0,745 mmol), va dugc khudy & cung nhiét do
trong 3 giv. Tiép do6, nude duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét
bang diclorometan. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bang magie sunfat khan, dwgc loc, va dugc ¢d dic trong chin khong. Cén dugce sic ky (SiOa,
cot 12 g; etyl axetat/hexan = 50-80%) d8 thu dugc san phim thé, san phdm dugc hoa tan
trong etyl axetat (3 ml) va hexan (15 ml), va dugc khudy. Két tia duge thu thap bing cach
loc, duoc rira bang hexan, va dugc sdy kho dé thu duge 4-(oxetan-3-y1)-N-phenyl-N-((5-(5-
(triflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)piperazin-1-sunfonamit duéi dang
chét rén mau be (0,092 g, 47,1%).

'H NMR (400 MHz, DMSO-ds) § 9,13 (d, 1H, J=2,1 Hz), 8,43 (dd, 1H, J=8,2, 2,3
Hz), 7,70 (d, 1H, J= 8,2 Hz), 7,56 — 7,48 (m, 2H), 7,37 (t, 2H, J= 7,7 Hz), 7,26 (t, 1H, J =
7,4 Hz), 5,13 (s, 2H), 4,54 (s, 2H), 4,43 (s, 2H), 3,37 (m, 1H), 3,23 (s, 4H), 2,34 — 2,28 (s,
4H); LRMS (ES) m/z 525,4 (M*+1).

Vi du 39: Hop chit 11574, N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-
yl)metyl)-4-(oxetan-3-yl)-N-phenylpiperazin- 1-sunfonamit
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Dung dich cua N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)-N-
phenylpiperazin-1-sunfonamit (0,600 g, 1,344 mmol) trong tetrahydrofuran (15 ml), dugc
chudn bi & nhiét 46 moi trudng, dugc tron hdi lwu v&i anhydrit 2,2-difloroaxetic (0,501 ml,
4,031 mmol) va N,N-diisopropyletylamin (0,936 ml, 5,375 mmol). Hn hop phan tng dugc
1am néng hdi luu trong 1 gid, va duge 1am mat xudng nhiét d6 phong dé két thiic phan tng.
Tiép 6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hop phan tng, sau d6
hén hop duoc chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bao
hoa, dugc séy kho b%mg magie sunfat khan, dugc loc, va dugc co dic trong chan khong. Cén
dugc séc ky (SiO2, cOt 40 g; etyl axetat/hexan = 70-100%) dé thu dugc san pham thé, sn
phém duoc hoa tan trong etyl axetat (5 ml) va hexan (30 ml), va dugc khudy. Két tua dugc
thu thdp bing cach loc, dugc rira bing hexan, va dugc siy kho @ thu duge N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)-N-
phenylpiperazin-1-sunfonamit duéi dang chit rin mau tring (0,480 g, 70,5%).

'H NMR (400 MHz, DMSO-ds) § 9,10 (s, 1H), 8,43 — 8,36 (m, 1H), 7,70 — 7,68 (m,
1,25H), 7,59 — 7,43 (m, 2,75H), 7,36 (t, 2H, J = 7,7 Hz), 7,25 (t, 1H, J = 7,3 Hz), 5,12 (s,
2H), 4,52 (t, 2H, J = 6,6 Hz), 4,40 (t, 2H, J= 6,1 Hz), 3,40 (t, 1H, J = 6,4 Hz), 3,21 (s, 4H),
2,25 (s, 4H); LRMS (ES) m/z 507,2 (M*+1).

Vi du 40: Hop chét 11575, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-

(oxetan-3-yl)-N-phenylpiperazin-1-sunfonamit

Budce 1: metyl 4-((N-phenylpiperazin-1-sunfonamido)metyl)benzoat hydroclorua
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Dich huyén phu cuia tert-butyl 4-(N-(4-(methoxycacbonyl)benzyl)-N-
phenylsunfamoyl)piperazin-1-cacboxylat (3,060 g, 6,250 mmol) trong 1,4-dioxan (30 ml)
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duoc tron & nhiét dd phong vdi axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 15,625
ml, 62,501 mmol), va dugc khudy & cing nhiét d6 trong 6 gid. Hn hop phén Gng duoc pha
loang bing etyl axetat (20 ml) va hexan (100 ml), va dugc khudy. Két tiia dugc thu thap bing
céch loc, duge rira bing hexan, va dugc sdy kho dé thu dugc metyl 4-((N-phenylpiperazin-

1-sunfonamido)metyl)benzoat hydroclorua duéi dang chét rin mau tring (2,560 g, 96,2%).

Bude 2: metyl 4-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat
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Hon hop cua metyl 4-((N-phenylpiperazin-1-sunfonamido)metyl)benzoat
hydroclorua (2,560 E:S 6,010 mmol), oxetan-3-on (0,704 ml, 12‘,021 mmol) va N,N-
diisopropyletylamin (1,570 ml, 9,016 mmol) trong diclorometan (50 ml) dugc khudy & nhiét
dd phong trong 30 phit, va dugc xir ly vdi natri triaxetoborohydrua (2,548 g, 12,021 mmol).
Hbn hop phan tng duoc khudy & ciing nhiét do trong 6 gid. Tiép d6, dung dich natri
bicacbonat bdo hoa dugc bd sung vao hdn hop phéan tmg, sau d6 hdn hop dugce chiét bang
diclorometan. L6p hitu co dugc rira bing dung dich natri clorua bao hoa, duge sdy kho bing
magie sunfat khan, dugc loc, va duge c6 dic trong chian khong. Cin dugc sic ky (SiO2, ¢t
40 g; metanol/diclorometan = 0-10%) dé thu dugc metyl 4-(((4-(oxetan-3-yl)-N-
phenylpiperazin)-1-sunfonamido)metyl)benzoat duéi dang chét rfin mau tring (2,450 g,
91,5%).

Budéc 3: N—(4-(hydrazincacbonyl)benzyl)-4-(oxetan-3 -yl')-N-phenylpiperazin- 1-

sunfonamit
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Hén hop cla metyl 4-(((4-(oxetan-3-yl)-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat (1,850 g, 4,152 mmol) va kali cacbonat (11,477 g, 83,047 mmol)
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trong nudc (5 ml)/metanol (50 ml) duge xir Iy & nhi¢t d§ phong véi hydrazin monohydrat
(6,054 ml, 124,571 mmol), va duoc khudy & cliing nhiét d6 trong 3 gid. Tiép d6, nude dugc
b sung vao hdn hgp phan tng, sau d6 hdn hop duge chiét bang etyl axetat. Lop hitu co dugc
rira bang dung dich natri clorua bdo hoa, dugc siy khd bing magie sunfat khan, dugc loc, va
dugc cd dic trong chin khong. Cin dugc pha lodng bing etyl axetat (50 ml), va duoc khudy.
Két tua dugc thu thap béng cach loc, dugc rira b%mg etyl axetat, va dugc séy kho dé thu duoc
N-(4-(hydrazincacbonyl)benzyl)-4-(oxetan-3-y1)-N-phenylpiperazin-1-sunfonamit dudi
dang chét rin mau tr’fmg (1,120 g, 60,5%).

Budc 4: Hop chét 11575
vaa L0
) I S, T N ry—crat
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Dung dich dd khudy cua N-(4-(hydrazincacbonyl)benzyl)-4-(oxetan-3-yl)-N-
phenylpiperazin-1-sunfonamit (0,500 g, 1,122 mmol) trong tetrahydrofuran (15 ml), dugc
chuén bi & nhiét d6 moi truong, duoc tron hdi lvu véi anhydrit 2,2-difloroaxetic (0,419 ml,
3,367 mmol) va N,N-diisopropyletylamin (0,586 ml, 3,367 mmol). Hon hgp phan tng dugc
1am néng hdi luu trong 1 gid, va duge 1am mét xubng nhiét do phong dé két thiic phan tmg.
Tiép 6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hdn hop phéan tng, sau dé
hén hop dugc chiét t;éng etyl axetat. Lép hitu co dugc rira bing duﬁg dich natri clorua béo
hoa, duoc séy kho bﬁng magie sunfat khan, duoc loc, va dugce ¢ daflc' trong chan khong. Cin
dugc séc ky (SiOg, cot 40 g; etyl axetat/hexan = 70-100%) dé thu dugc san phdm tho, san
phém dugce hoa tan trong etyl axetat (5 ml) va hexan (30 ml), va dugce khuéy. Két tia duoc
thu thép béng cach loc, dugc rira b'fmg hexan, va dugc séy kho dé thu duge N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-(oxetan-3-yl)-N-phenylpiperazin-1-

sunfonamit dudi dang chét rin mau tring (0,397 g, 70,0%).

'H NMR (400 MHz, DMSO-ds) & 7,97 (d, 2H, J = 8,0 Hz), 7,66 (s, 0,25H), 7,52 -
7,50 (m, 2,5H), 7,45 — 7,36 (m, 2,25H), 7,34 (t, 2H, J = 7,6 Hz), 7,24 (m, 1H), 5,03 (s, 2H),
4,52 (t, 2H, J = 6,5 Hz), 4,40 (t, 2H, J = 6,1 Hz), 3,41 (m, 1H), 3,20 (s, 4H), 2,26 (s, 4H):;
LRMS (ES) m/z 506,3 (M*+1).
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Vi du 41: Hop chit 11640, (3S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-etyl-3,5-dimetyl-N-phenylpiperazin- 1-sunfonamit

Budc 1: tert-butyl (2S,6R)-4-((1H-imidazol-1-yl)sunfonyl)-2,6-dimetylpiperazin-1-

cacboxylat
o, 0 Sl 0. .0
NN N N
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Dung dich cia 1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat (4,000 g, 11,041 mmol) va tert-butyl (2S,6R)-2,6-dimetylpiperazin-1-
cacboxylat (2,603 g, 12,145 mmol) trong axetonitril (100 ml) duoc khudy & nhiét do phong
trong 16 gio. Tiép d6, nuée dugc bd sung vao hdn hop phan ting, sau d6 hén hop duge chiét
bing etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bdo hoa, duge siy kho
bing magie sunfat khan, dugc loc, va duge ¢ dic trong chan khong. Cin dugce séc ky (SiO,
cot 80 g; etyl axetat/hexan = 0-40%) dé& thu dugc tert-butyl (2S,6R)-4-((1H-imidazol-1-
yDsunfonyl)-2,6-dimetylpiperazin-1-cacboxylat du¢i dang chét rép. mau vang (2,800 g,
73,6%).

Budce 2: 1-(((3S,5R)-4-(tert-butoxycacbonyl)-3,5-dimetylpiperazin-1-yl)sunfonyl)-3-

metyl-1H-imidazol-3-ium triflorometansunfonat
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Dung dich cta tert-butyl  (2S,6R)-4-((1H-imidazol-1-yl)sunfonyl)-2,6-
dimetylpiperazin-1-cacboxylat (2,800 g, 8,129 mmol) va metyl triflorometansunfonat (0,892
ml, 8,129 mmol) trorig diclorometan (80 ml) dugc khudy & 0°C troﬂg 3 gid, va dugc co dac
dudi ap suét thip dé loai bé dung méi. Hop chét mong mubn duge str dung ngay ma khong
cdn tinh ché thém  (1-(((3S,5R)-4-(tert-butoxycacbonyl)-3,5-dimetylpiperazin-1-
yl)sunfonyl)-3-metyl-1H-imidazol-3-ium triflorometansunfonat, 4,000 g, 96,8%, chit rin

mau tring).
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Buoc 3: tert-butyl  (2S,6R)-2,6-dimetyl-4-(N-phenylsunfamoyl)piperazin-1-
cacboxylat

Hon hop cuia  1-(((3S,5R)-4-(tert-butoxycacbonyl)-3,5-dimetylpiperazin-1-
yl)sunfonyl)-3-metyl-1H-imidazol-3-ium triflorometansunfonat (4,000 g, 7,866 mmol) va
anilin (0,790 ml, 8,652 mmol) trong axetonitril (100 ml), duoc chudn bi & nhiét d6 mdi
trueong, dugce 1am néng hdi hru trong 16 gid, va duge 1am mat xudng nhiét d6 méi truong.
Tiép d6, nu6e duge bd sung vao hdn hop phin tmg, sau 6 hdn hop dugc chiét bang etyl
axetat. Lop hitu co duge rira bing dung dich amoni clorua bio hoa, dygc sy kho bing magie
sunfat khan, dugc loc, va dugce cd dic trong chan khong. Cén dugce sic ky (SiO2, c0t 40 g;
etyl axetathexan = 0-30%) @& thu duoc tert-butyl (2S,6R)-2,6-dimetyl-4-(N-
phenylsunfamoyl)piperazin-1-cacboxylat dudi dang chit rdn mau tring (1,800 g, 61,9%).

Budc 4: tert-butyl (2S,6R)-4-(N-(4-(methoxycacbonyl)benzyl)-N-phenylsunfamoy!)-
2,6-dimetylpiperazin-1-cacboxylat

Dung dich cua tert-butyl (2S,6R)-2,6-dimetyl-4-(N-phenylsunfamoyl)piperazin-1-
cacboxylat (1,700 g, 4,601 mmol) va kali cacbonat (0,954 g, 6,902 mmol) trong N,N-
dimetylformit (5 ml) dugc khudy & nhiét d6 phong trong 30 phut, va dugc tron véi metyl 4-
(bromometyl)benzoat (1,159 g, 5,061 mmol) va kali iodua (0,382 g, 2,301 mmol). Hon hop
phan tng duoc khudy & cing nhiét do trong 16 gio. Tiép d6, nuée duge bd sung vao hdn
hop phan tng, sau d6 hdn hop duoc chiét bing etyl axetat. L6p hitu co dugce rira bing dung
dich amoni clorua bdo hoa, dugc séy kho bf“mg magie sunfat khan, dugc loc, va dugc ¢ dic
trong chan khong. Cin duoc sic ky (SiO2, cot 24 g; etyl axetat/hexan = 0-40%) dé thu duoc
tert-butyl (2S,6R)-4-(N-(4-(methoxycacbonyl)benzyl)-N-phenylsunfamoyl)-2,6-
dimetylpiperazin-1-cacboxylat dudi dang chét rin mau tring (2,100 g, 88,2%).
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Budc 5: metyl 4-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat hydroclorua
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Dung dich cuta tert-butyl (25,6R)-4-(N-(4-(methoxycacbonyl)benzyl)-N-
phenylsunfamoyl)-2,6-dimetylpiperazin-1-cacboxylat (1,500 g, 2,898 mmol) va hydrogen

clorua (dung dich 4,00 M trong 1,4-dioxan, 1,449 ml, 5,796 mmol) trong diclorometan (50
ml) dugc khudy & nhiét do phong trong 5 gid, va duge ¢d dic dudi ap suét thip dé loai bo
dung méi. San phim thd dugc str dung ngay ma khong cin tinh ché thém (metyl 4-((((3S,5R)-
3,5-dimetyl-N-phenylpiperazin)-1-sunfonamido)metyl)benzoat hydroclorua, 1,300 g, 98,8%,

chat ran mau trang).

Budce 6: metyl 4-((((3S,5R)-4-etyl-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat

Dung dich cia metyl 4-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat hydroclorua (0,200 g, 0,441 mmol), axetandehit (0,039 g, 0,881
mmol) va axit axetic (0,028 ml, 0,485 mmol) trong diclorometan (12 ml) dugc khudy & nhiét
do phong trong 30 phut, va dugc trdn véi natri triaxetoborohydrua (0,187 g, 0,881 mmol).
Hbn hop phan tng dugc khudy & ciing nhiét do trong 16 gid. Tiép d6, nuée duoge bd sung
vao hdn hop phan ting, sau d6 hén hop dugc chiét bang diclorometan. Lép hitu co duge rira
b%mg dung dich natri bicacbonat bdo hoa, dugc séy kho bing magie sunfat khan, duoc loc,
va dugc cd dic trong chan khong. Cin dugc sic ky (SiOa, cot 4 g; metanol/diclorometan =
0-5%) & thu duoc metyl 4-((((3S,5R)-4-etyl-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat du6i dang diu mau vang (0,130 g, 66,2%).
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Budce 7: (3S,5R)-4-etyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-

phenylpiperazin-1-sunfonamit
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Dung dich cia metyl 4-((((3S,5R)-4-etyl-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat (0,130 g, 0,292 mmol) va hydrazin monohydrat (0,142 ml,
2,918 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gid, va duge lam mat xubng
nhiét d6 phong dé két thic phan tng. Hon hop phan tng dugc cd dic dudi ap sut thap dé
loai bo dung moi. Cén dugc pha lodng bang nuéc (10 ml) va natri bicacbonat (5 ml) va duge
khudy. Két tia duoc thu thap bing cach loc va dugce sdy khd dé thu dugc (3S,5R)-4-etyl-N-
(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenylpiperazin-l-sunfonamit dudi dang chat
rin mau tring (0, 100 g, 76,9%).

Budc 8: Hop chét 11640

Q, Q,

Dung dich cia (3S,5R)-4-etyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-
phenylpiperazin-1-sunfonamit (0,050 g, 0,112 mmol), trietylamin (0,078 ml, 0,561 mmol)
va anhydrit 2,2-difloroaxetic (0,042 ml, 0,337 mmol) trong tetrahydrofuran (5 ml) dugc
khudy & 70°C trong 5 gid, va dugc 1am mét xudng nhiét do phong @& két thic phan img. Tiép
6, nude dugce bd sung vao hdn hop phén tmg, sau d6 hdn hgp dugce chiét bing diclorometan.
L6p hitu co dugce ria bing dung dich amoni clorua bo hoa, dugc sdy kho bang magie sunfat
khan, dugc loc, va duge ¢ dic trong chan khong. Cén dugc sic ky (SiO2, cot 4 g; etyl
axetat/hexan = 0-80%) d& thu duoc (3S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-etyl-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit dudi dang chét rin mau
tring (0,035 g, 61,7%).
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'H NMR (400 MHz, CDCl;) 8,02 — 8,01 (m, 2 H), 7,44 — 7,42 (m, 2 H), 7,34 — 7,24
(m, 5 H), 7,04 (s, 0,3 H), 6,91 (s, 0,5 H), 6,78 (s, 0,3 H), 4,90 (s, 2 H), 3,55 — 3,53 (m, 2 H),
3,04 —3,01 (m, 2 H), 2,97 — 2,49 (m, 4 H), 1,16 — 1,00 (m, 6 H), 0,98 — 0,82 (m, 3 H); LRMS
(ES) m/z 506,4 (M*+1).

Vi du 42: Hop chit 11641, (3S,5R)-4-axetyl-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-
2-yl)benzyl)-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit

Budc 1: metyl 4-((((3S,5R)-4-axetyl-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat

Dung dich cia metyl  4-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat hydroclorua (0,200 g, 0,441 mmol), trietylamin (0,092 ml,
0,661 mmol) va anhydrit axetic (0,083 ml, 0,881 mmol) trong diclorometan (10 ml) dugc
khudy & nhiét o phong trong 12 gid. Tiép d6, nudc dugc bd sung vio hdn hop phan tng,
sau d6 hdn hgp duge chiét bing diclorometan. Lép hitu co dugce rira bing dung dich amoni
clorua bdo hoa, dugc séy kho b%mg magie sunfat khan, dugc loc, va dugce co dic trong chan
khong. Can dugc sic ky (SiO2, cot 4 g; metanol/diclorometan = 0-5%) dé thu duoc metyl 4-
((((3S,5R)-4-axetyl-3,5-dimetyl-N-phenylpiperazin)-1-sunfonamido)metyl)benzoat ~ dudi
dang diu mau vang (0,140 g, 69,1%).

Budce 2: (3S,5R)-4-axetyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-

phenylpiperazin-1-sunfonamit

2’0 o gjﬁfﬂ

.S? - — .S7 <
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Dung dich cua metyl 4-((((3S,5R)-4-axetyl-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat (0,140 g, 0,305 mmol) va hydrazin monohydrat (0,148 ml,
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3,046 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gid, va duge lam mat xubng
nhiét d6 phong dé két thiic phan tng. Hon hop phén tng dugc c¢d dic dudi ap suét thap dé
loai b dung méi. Cin dugce pha loding bang nuéc (10 ml) va natri bicacbonat (5 ml), va dugc
khudy. Két tiia duoc thu thap bing cach loc, dwgc rira bing nuéc, va duoc siy kho dé thu
dugc (3S,5R)-4-axetyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenylpiperazin-1-

sunfonamit duéi dang chit rin mau tring (0,098 g, 70,0%).

Budc 3: Hop chit 11641

Dung dich cua (3S,5R)-4-axetyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-
phenylpiperazin-1-sunfonamit (0,050 g, 0,109 mmol), trietylamin (0,076 ml, 0,544 mmol)
va anhydrit 2,2-difloroaxetic (0,041 ml, 0,326 mmol) trong tetrahydrofuran (10 ml) duoc
khudy & 70°C trong 5 gid, va dwoc 1am mat xudng nhiét d6 phong d& két thic phan tmg. Tiép
d6, nuéc dugce bd sulig vao hén hop phan tng, sau 6 hdn hop dugc chiét bing diclorometan.
Lép hitu co dugc rira bing dung dich amoni clorua bdo hoa, dugc siy kho bang magie sunfat
khan, dugc loc, va duge co dic trong chan khéng. Cin dugc sic ky (SiOg, ¢t 4 g; etyl
axetat/hexan = 0-80%) dé thu duogc (3S,5R)-4-axetyl-N-(4-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)benzyl)-3,5-dimety]-N-phenylpiperazin-1-sunfonamit duéi dang chét rin
mau tréng (0,039 g, 69,0%).

'H NMR (400 MHz, CDCl) § 8,05 — 8,03 (m, 2 H), 7,45 — 7,43 (m, 2 H), 7,36 — 7,16
(m, 5 H), 7,04 (s, 0,2 H), 6,91 (s, 0,4 H), 6,79 (s, 0,2 H), 4,94 (s, 2 H), 3,97 (brs, 2 H), 3,53
— 3,45 (m, 2 H), 2,70 — 2,66 (m, 2 H), 2,06 (s, 3 H), 1,31 — 1,22 (m, 6 H); LRMS (ES) m/z
520,3 (M*+1). ’ '

Vi du 43: Hop chit 11642, (3S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yDbenzyl)-3,5-dimetyl-N-phenyl-4-propylpiperazin-1-sunfonamit

Buéc 1: metyl 4-((((3S,5R)-3,5-dimetyl-N-phenyl-4-propylpiperazin)- 1 -

sunfonamido)metyl)benzoat
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Dung dich cua metyl  4-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat hydroclorua (0,200 g, 0,441 mmol), propionandehit (0,051 g,
0,881 mmol) va axit axetic (0,028 ml, 0,485 mmol) trong diclorometan (10 ml) dugc khudy
& nhiét do phong trong 30 phut, va dugc trdn véi natri triaxetoborohydrua (0,187 g, 0,881
mmol). H5n hop phan tmg dwgc khudy & cling nhiét do trong 16 gidr. Tiép do6, nude dugce bd
sung vao hdn hop phan g, sau d6 hén hop dugc chiét bing diclorometan. Lép hitu co duge
rira bang dung dich natri bicacbonat bdo hoa, dugc siy kho bing magie sunfat khan, dugc
loc, va dugc cd ddc trong chan khong. Cén dugce séc ky (SiO2, ¢4t 4 g; metanol/diclorometan
= 0-5%) dé thu Ciuc_rc metyl 4-((((3 S,5R)-3,5-dimety1-N-phenyi-4-propylpiperazin)- 1-

sunfonamido)metyl)benzoat dudi dang diu mau vang (0,150 g, 74,1%).

Budc 2: (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenyl-4-

propylpiperazin-1-sunfonamit

2,
/\/N\‘) o /\/N\‘) 0

Dung dich cua metyl 4-((((3S,5R)-3,5-dimetyl-N-pheny]-4-propylpiperazin)-1-
sunfonamido)metyl)benzoat (0,150 g, 0,326 mmol) va hydrazin monohydrat (0,016 ml,
0,573 mmol) duge khudy & 90°C trong 12 gid, va dwoc 1am mat xudng nhiét d6 phong dé
két thiic phan tmg. HOn hop phan img dugc ¢ dic dudi ap sudt thip dé loai bé dung moi.
Cin dugc pha lodng bing nuéce (10 ml) va natri bicacbonat (5 ml) va duoc khudy. Két tua
dugc thu thap b?lng céch loc, dugce rira béng hexan, va dugc séy kho dé thu dugc (3S,5R)-N-
(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenyl-4-propylpiperazin-1-sunfonamit dudi
dang chét rin mau tre"lng (0,110 g, 73,3%).

Budc 3: Hop chit 11642
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Dung dich cta (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenyl-4-
propylpiperazin-1-sunfonamit (0,050 g, 0,109 mmol), trietylamin (0,076 ml, 0,544 mmol)
va anhydrit 2,2-difloroaxetic (0,041 ml, 0,326 mmol) trong tetrahydrofuran (10 ml) dugc
khudy & 70°C trong 5 gi®, va dugc 1am mét xudng nhiét d6 phong dé két thiic phan tmg. Tiép
d6, nuée dugc bd sung vao hdn hop phan g, sau d6 hdn hop dugc chiét bing diclorometan.
L6p hitu co dugc rira bing dung dich amoni clorua bao hoa, dwoc sdy khd bang magie sunfat
khan, dugc loc, va dugc c6 dic trong chan khong. Cin dugc sic ky (SiO2, cét 4 g;
metanol/diclorometan = 0-5%) d& thu dugc (3S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-
2-yl)benzyl)-3,5-dimetyl-N-phenyl-4-propylpiperazin- 1-sunfonamit dudi dang chit rin mau
trang (0,034 g, 60,1%).

'H NMR (400 MHz, CDCls) § 8,04 — 8,01 (m, 2 H), 7,43 — 7,41 (m, 2 H), 7,37 - 7,27
(m, 5 H), 7,04 (s, 0,3 H), 6,91 (s, 0,5 H), 6,78 (s, 0,3 H), 4,88 (s, 2 H), 3,65 (brs, 4 H), 3,29
—3,21 (m, 4 H), 1,64 — 1,60 (m, 2 H), 1,45 — 1,40 (m, 6 H), 1,29 — 1,26 (m, 3 H); LRMS (ES)
m/z 520,3(M*+1).

Vi du 44: Hop chit 11643, (3S,SR)-N-(4-(5-(diﬂorométyl)-1,3,4-0xadiazol-2-
yDbenzyl)-3,4,5-trimetyl-N-phenylpiperazin-1-sunfonamit

Buéce 1: metyl 4-((((3S,5R)-3,4,5-trimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat

N : N

HCI ] 1

- =0

HN\‘) o /N\‘) 0

Hdn hop cua metyl 4-((((35,5R)-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)benzoat hydroclorua (0,200 g, 0,441 mmol), N,N-diisopropyletylamin

(0,077 ml, 0,441 mmol), paraformandehit (0,066 g, 2,203 mmol) va natri triaxetoborohydrua

(0,187 g, 0,881 mmol) trong diclorometan (10 ml), dugc chudn bi & nhiét d6 moi truong,
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dugc lam néng hdi luu trong 12 gid, va dugce 1am mat xubng nhiét d6 moi trudong dé két thic
phan tmg. Tiép d6, nudc dugc bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét
bang diclorometan. L6p hitu co dugc rira bing dung dich natri bicacbonat bio hoa, dugc sy
kho bang magie sunfat khan, dugc loc, va duogc ¢b dic trong chan khong. Cin duoc sic ky
(SiOg, cot 4 g; metanol/diclorometan = 0-5%) dé thu duogc metyl 4-((((3S,5R)-3,4,5-trimetyl-
N-phenylpiperazin)- 1-sunfonamido)metyl)benzoat duéi dang chit rin mau tring (0,160 g,
84,2%).

Buéec 2: (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,4,5-trimetyl-N-phenylpiperazin-

1-sunfonamit

E 0 o E=o N
N > DR Nz
/N\‘) o ,N\‘) o

Dung dich cta metyl 4-((((3S,5R)-3,4,5-trimetyl-N-phenylpiperazin)-1-

\

z

sunfonamido)metyl)benzoat (0,160 g, 0,371 mmol) va hydrazin monohydrat (0,180 ml,
3,708 mmol) trong etanol (10 ml) duge khudy & 90°C trong 12 gid, va duge lam mat xudng
nhiét do phong dé két thiic phan tmg. Hon hop phan tng dugc ¢ dic dudi ap sudt thdp dé
loai bé dung méi. Cin dugc pha lodng bing nudc (10 ml) va natri bicacbonat (5 ml), va duogc
khudy. Két tia duge thu thap bing cach loc, dugc rira bing hexan, va dugc sdy kho dé thu
duoc (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,4,5-trimetyl-N-phenylpiperazin-1-

sunfonamit dudi dang chét rin mau tring (0,130 g, 81,2%).

Budc 3: Hop chét 11643

Dung dich cua  (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,4,5-trimety]-N-
phenylpiperazin-1-sunfonamit (0,050 g, 0,116 mmol), trietylamin (0,081 ml, 0,579 mmol)
va anhydrit 2,2-difloroaxetic (0,043 ml, 0,348 mmol) trong tetrahydrofuran (5 ml) duoc
khudy & 70°C trong 5 gid, va dugc 1am mét xuéng nhiét d6 phong dé két thuc phan tng. Tiép
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d6, nude dugce bd sung vao hdn hgp phan tmg, sau d6 hdn hop dugc chiét bing diclorometan.
Lép hitu co duoc rira bing dung dich amoni clorua bdo hoa, duge siy kho bing magie sunfat
khan, dugc loc, va dugc cd déc trong chan khong. Cin dugc séc ky (SiO2, cOt 4 g; etyl
axetat/hexan = 0-80%) dé& thu duoc (3S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-3,4,5-trimetyl-N-phenylpiperazin-1-sunfonamit duéi dang chét rin mau tring
(0,036 g, 63,2%).

'H NMR (400 MHz, CDCl;) & 8,04 — 8,01 (m, 2 H), 7,44 — 7,42 (m, 2 H), 7,35 - 7,25
(m, 5 H), 7,04 (s, 0,3 H), 6,91 (s, 0,5 H), 6,78 (s, 0,3 H), 4,90 (s, 2 H), 3,56 — 3,53 (m, 2 H),
2,50 (brs, 2 H), 2,41 — 2,37 (m, 5 H), 1,29 — 1,26 (brs, 6 H); LRMS (ES) m/z 492,1 (M*+1).

Vi du 45: Hop chét 11644, (3S,5R)-4-(2,2-difloroaxetyl)-N-(4-(5-(diflorometyl)-
1,3,4-oxadiazol-2-yl)benzyl)-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit

Buéce 1: (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenylpiperazin-1-

sunfonamit

@N @N
HCI _0 i_0 H
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Dung dich cia metyl 4-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat hydroclorua (0,150 g, 0,359 mmol) va hydrazin monohydrat
(0,175 ml, 3,593 mmol) trong etanol (10 ml) dwgc khudy & 90°C trong 12 gid, va dugc lam
mat xubng nhiét o phong dé két thuc phan tng. Hon hop phéan tng duoc ¢b dic dudi ap
sut thap dé loai bo dung méi. Cin dwoc pha lodng bing nude (10 ml) va natri bicacbonat (5
ml) va duogc khue“'ly. Két tia dugc thu thap b?mg cach loc va dugc se‘iy kho dé thu duoc
(3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit
dudi dang chét rén mau tréng (0,110 g, 73,3%).

Budc 2: Hop chét 11644
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Dung dich cua (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimety]-N-
phenylpiperazin-1-sunfonamit (0,050 g, 0,120 mmol), trietylamin (0,083 ml, 0,599 mmol)
va anhydrit 2,2-difloroaxetic (0,045 ml, 0,359 mmol) trong tetrahydrofuran (10 ml) duoc
khudy & 70°C trong 5 gid, va dugc 1am mét xubng nhiét d6 phong dé két thiic phan ung. Tiép
d6, nuéc dugce bd sung vao hdn hgp phéan tng, sau d6 hdn hop duge chiét bang diclorometan.
Lép hitu co dugc rira bang dung dich amoni clorua bao hoa, dugc siy khd bang magie sunfat
khan, dugc loc, va duge c6 dic trong chan khong. Cidn dugce sic ky (SiOg, cot 4 g; etyl
axetat/hexan = 0-50%) dé thu duoc (3S,5R)-4-(2,2-difloroaxetyl)-N-(4-(5-(diflorometyl)-
1,3,4-oxadiazol-2-yl)benzyl)-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit duéi dang chét
rin mau tring (0,031 g, 46,6%).

'H NMR (400 MHz, CDCls) & 8,05 — 8,01 (m, 2 H), 7,44 — 7,42 (m, 2 H), 7,36 — 7,05
(m, 5 H), 6,92 (s, 0,3.H), 6,92 (s, 0,5 H), 6,79 (s, 0,3 H), 6,23 (s, 0,3 H), 6,09 (s, 0,5 H), 5,96
(s, 0,3 H), 4,93 (s, 2 H), 4,55 (brs, 1 H), 4,24 — 4,22 (m, 1 H), 3,56 (d, 2 H, J = 12,4 Hz),
2,76 —2,72 (m, 2 H), 1,42 — 1,37 (m, 6 H); LRMS (ES) m/z 555,9 (M*+1).

Vi du 46: Hop chit 11651, N-(3-cloro-4-florophenyl)-N-(4-(5-(diflorometyl)-1,3,4-

oxadiazol-2-yl)benzyl)-4-isopropylpiperazin-1-sunfonamit
Budc 1: tert-butyl 4-(N-(3-cloro-4-florophenyl)sunfamoyl)piperazin-1-cacboxylat
1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
ore 0,0 F@\ Q.0
QNN cl NN

\=/ NBoc H K/)‘JBoc
triflorometansunfonat (1,500 g, 3,122 mmol) va 3-cloro-4-floroanilin (0,682 g, 4,683 mmol)

dugc tron & nhiét dd phong trong axetonitril (100 ml), va tiép d6 hdn hop dugc khudy & 80°C
trong 18 git. Hon hop phan tng duge 1am mét xubng nhiét d6 phong dé két thiic phan tng.
Tiép d6, nuéc duge bd sung vao hdn hop phan img, sau d6 hdn hop dwoc chiét bing etyl

axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sy khod bing magie
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sunfat khan, dugc loc, va dugc ¢6 dic trong chan khong. Cén dugc séc ky (SiOq, cot 12 g;
etyl axetathexan = 0-30%) d& thu dwoc tert-butyl  4-(N-(3-cloro-4-
florophenyl)sunfamoyl)piperazin-1-cacboxylat dugi dang chét rén mau tia (0,710 g, 57,7%).

Budc 2: tert-butyl 4-(N-(3-cloro-4-florophenyl)-N-(4-
(methoxycacbonyl)benzyl)sunfamoyl)piperazin-1-cacboxylat

T
Cl N
S

OMe
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o
Boc”

Dung dich cua tert-butyl 4-(N-(3-cloro-4-florophenyl)sunfamoyl)piperazin-1-
cacboxylat (0,710 g, 1,803 mmol) va natri hydrua (60,00%, 0,216 g, 5,408 mmol) trong N,N-
dimetylformit (80 ml) dugc tron & nhiét d6 phong v6i metyl 4-(bromometyl)benzoat (0,619
g, 2,704 mmol), va dugc khudy & 50°C trong 18 gio. Hon hop phan tmg dugc 1am mat xubng
nhiét do phong dé két thiic phan tng. Tiép d6, nuéc dugc bd sung vao hdn hop phén Ung,
sau d6 hdn hop dugc chiét bing etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua
bdo hoa, duge siy kho bang magie sunfat khan, duoc loc, va duge cd dic trong chan khong.
Cin duogc sic ky (SiO2, cot 12 g; etyl axetat/hexan = 0-80%) dé thu dugc tert-butyl 4-(N-(3-
cloro-4-florophenyl)-N-(4-(methoxycacbonyl)benzyl)sunfamoyl)piperazin-1-cacboxylat
dudi dang chit rdn mau tring (0,616 g, 63,0%).

Budc 3: metyl 4-((N-(3-cloro-4-florophenyl)piperazin-1-sunfonamido)metyl)benzoat

hydroclorua
L F
cl N c:j@\y
.§=0 OMe HCl =
AN I I/\N's‘bo OMe
Boc” N HN o

Dung dich cua tert-butyl 4-(N-(3-cloro-4-florophenyl)-N-(4-
(methoxycacbonyl)benzyl)sunfamoyl)piperazin-1-cacboxylat (0,616 g, 1,136 mmol) trong
diclorometan (15 ml) dugc tron & nhiét do phong véi axit clohydric (dung dich 4,00 M trong
dioxan, 1,136 ml, 4,546 mmol). Hn hop phén tmg dugc khudy & cling nhiét do trong 18 gio.
Tiép d6, nuéec duge bd sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét bing etyl

axetat. L6p hitu co dirge rira bang dung dich natri clorua bo hoa, dugc siy kho bing magie
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sunfat khan, dugc loc, va dugc co dic trong chan khong. Két tiia dugc thu thip bing cach
loc, dugc rira bang diclorometan, va dugc sdy khé dé thu dugc metyl 4-(N-(3-cloro-4-
florophenyl)piperazin-1-sunfonamido)metyl)benzoat hydroclorua dudi dang chét rin mau
trang (0,330 g, 60,7%).

Budce 4: metyl 4-(((N-(3-cloro-4-florophenyl)-4-isopropylpiperazin)-1-

sunfonamido)metyl)benzoat

cl N
c N 7 — ' n(

L + .8=0 OMe
HCl (\N,s\\—o ome I '/\N % ;
HN 0

o)

Dung dich cua metyl 4-((N-(3-cloro-4-florophenyl)piperazin-1-
sunfonamido)metyl)benzoat hydroclorua (0,100 g, 0,209 mmol) va propan-2-on (0,023 ml,
0,314 mmol) trong diclorometan (10 ml) dwgc tron & nhi€t d0 phong vaGi natri
triaxetoborohydrua (0,133 g, 0,627 mmol). H5n hop phan tmg dugc khudy & ciing nhiét do
trong 18 gid. Tiép d6, nudc dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét
bing etyl axetat. L6p hiru co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bang magie sunfat khan, dugc loc, va dugc cd dic trong chan khong. Cin duge sic ky (SiOa,
cot 4 g; metanol/diclorometan = 0-15%) dé thu dwoc metyl 4-((N-(3-cloro-4-florophenyl)-
4-isopropylpiperazin)- 1-sunfonamido)metyl)benzoat duéi dang chit rin mau tring (0,042 g,
41,5%).

Budc 5: N-(3-cloro-4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)-4-

isopropylpiperazin-1-sunfonamit

T Bo!
Cl l;l Cl l;l H
‘/\N,S\SO OMe ——————> (\N,S\SO N‘NHz
\rN (o] \rN (o]
Metyl T 4-(((N-(3-cloro-4-florophenyl)-4-isopropylpiperazin)-1-
sunfonamido)metyl)benzoat (0,042 g, 0,087 mmol) va hydrazin monohydrat (0,084 ml,

1,736 mmol) dugc tron & nhiét d6 phong trong etanol (8 ml)/nudc (2 ml), va tiép d6 hdn hop

duge khudy & 80°C trong 18 gid. Hon hop phéan tmg dugc lam mat xudng nhiét do phong dé
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két thiic phan ting. Tiép @6, nu6e dugce bd sung vao hdn hop phan ung, sau d6 hdn hop dugc
chiét bang etyl axetat. Lép hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc sdy
kho bing magie sunfat khan, dugc loc, va duge cd déc trong chan khong. Hop chit mong
mubn duge sir dung ngay ma khong can tinh ché thém (N-(3-cloro-4-florophenyl)-N-(4-
(hydrazincacbonyl)benzyl)-4-isopropylpiperazin-1-sunfonamit, 0,038 g, 90,5%, diu khong

mau).

Budc 6: Hop chit 11651

L
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Dung dich cua N-(3-cloro-4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)-4-

isopropylpiperazin-1-sunfonamit (0,042 g, 0,087 mmol) va trietylamin (0,024 ml, 0,174
mmol) trong tetrahydrofuran (10 ml) dugc tron & nhi€t do phong véi anhydrit 2,2-
difloroaxetic (0,032 ml, 0,260 mmol), va dugc khudy & 80°C trong 2 ‘gi¢. Hon hop phan img
dugc lam mét xudng nhiét d6 phong dé két thic phan tng. Tiép d6, nude duge bd sung vao
hdn hop phan tng, sau d6 hdn hgp duoc chiét bing etyl axetat. Lép hitu co duge rira bing
dung dich natri clorua bado hoa, dugc sdy kho bing magie sunfat khan, dugce loc, va dugc cd
dic trong chén khong. Cén dugc sic ky (SiO plate, 20x20x1 mm; metanol/diclorometan =
10%) d& thu dugc N-(3-cloro-4-florophenyl)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-4-isopropylpiperazin-1-sunfonamit dudi dang chit rin mau tring (0,009 g,
19,1%).

'H NMR (400 MHz, CDCls) 5 8,04 ~ 8,02 (m, 2 H), 7,42 (d, 2 H, J= 8,4 Hz), 7,25 ~
7,22 (m, 2 H), 7,02 ~ 6,98 (m, 2 H), 4,85 (s, 2 H), 3,64 (t, 4 H, J= 4,7 Hz), 3,17 (t, 4 H, J =
4,8 Hz); LRMS (ES) m/z 544,0 (M*+1).

Vi du 47: Hop chit 11652, N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)piperazin- 1 -sunfonamit

Buéce l: metyl 4-(((N-(3-cloro-4-florophenyl)-4-xyclobutylpiperazin)-1-

sunfonamido)metyl)benzoat
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Dung dich cua metyl 4-((N-(3-cloro-4-florophenyl)piperazin-1-
sunfonamido)metyl)benzoat hydroclorua (0,100 g, 0,209 mmol) va xyclobutanon (0,023 ml,
0,314 mmol) trong diclorometan (10 ml) dwgc tron & nhiét d0 phong vé&i natri
triaxetoborohydrua (0,133 g, 0,627 mmol). Hon hop phén tng dugce khudy & cing nhiét do
trong 18 gio. Tiép d6, nuéc duge bd sung vio hdn hop phén img, sau d6 hdn hop duge chiét
bang etyl axetat. L6p hitu co duge rira bing dung dich natri clorua bao hoa, duogc sdy kho
bﬁng magie sunfat khan, dugc loc, va dugc c6 dic trong chan khong. Can duge sic ky (SiOo,
ct 4 g; metanol/diclorometan = 0-30%) dé thu dugc metyl 4-((N-(3-cloro-4-florophenyl)-
4-xyclobutylpiperazin)- 1-sunfonamido)metyl)benzoat duéi dang chét rin mau tring (0,098
g, 94,5%).

Budc 2: N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-(4-

(hydrazincacbonyl)benzyl)piperazin-1-sunfonamit

Metyl . 4-(((N-(3-cloro-4-florophenyl)-4-xyclobutylpiperazin)-1-
sunfonamido)metyl)benzoat (0,098 g, 0,198 mmol) va hydrazin monohydrat (0,192 ml,
3,952 mmol) dugc tron & nhiét 49 phong trong etanol (8 ml)/nuéc (2 ml), va tiép ¢6 hdn hop
duoc khudy & 80°C trong 18 gid. Hon hop phan ting dugc lam mat xubng nhiét do phong dé
két thuc phan tng. Tiép d6, nude duge b sung vao hén hop phan tg, sau d6 hdn hop duoc
chiét bing etyl axetat. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy
kho bing magie sunfat khan, dugc loc, va duge co dic trong chan khong. Hop chit mong
mudn duge sir dung ngay ma khong can tinh ché thém (N-(3-cloro-4-florophenyl)-4-
xyclobutyl-N-(4-(hydrazincacbonyl)benzyl)piperazin-1-sunfonamit, 0,087 g, 88,8%, dau

khong mau).
Budc 3: Hop chit 11652
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Dung dich cua N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-(4-
(hydrazincacbonyl)benzyl)piperazin-1-sunfonamit (0,098 g, 0,198 mmol) va trietylamin
(0,055 ml, 0,395 mmol) trong tetrahydrofuran (10 ml) dugc tron & nhiét 6 phong véi
anhydrit 2,2-difloroaxetic (0,074 ml, 0,593 mmol), va duoc khuéy & 80°C trong 2 gid. Hon
hop phén tmg dugc lam mat xudng nhiét 46 phong dé két thuc phan wng. Tiép d6, nuée dugce
bd sung vao hdn hop phan ting, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co duge
ria b%mg dung dich natri clorua bdo hoa, duoc sz"ly kho béng magie sunfat khan, duogc loc, va
dugc cd dic trong chan khong. Cin dugc sic ky (SiO: ban méng, 20x20x!1 mm;
metanol/diclorometan = 10%) dé thu dugc N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)piperazin-1-sunfonamit dudi dang chit rin mau
tring (0,007 g, 6,4%).

'H NMR (400 MHz, CDCl3) § 8,05 ~ 8,00 (m, 2H), 7,40 ~7,35 (m, 2 H), 7,15 ~ 7,04
(m, 2 H), 7,03 (s, 0,25 H), 6,90 (s, 0,5 H), 6,77 (s, 0,25 H), 4,82 (s, 2 H), 4,67 ~ 4,60 (m, 4
H), 3,60 ~ 3,45 (m, I H), 3,40 ~ 3,20 (m, 4 H), 2,45 ~ 2,23 (m, 4 H); LRMS (ES) m/z 556,0
(M*+1).

Vi du 48: Hop chét 11653, N-(3-cloro-4-florophenyl)-N-(4-(5-(diflorometyl)-1,3,4-

oxadiazol-2-yl)benzyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit

Buoc 1. metyl 4-((N-(3-cloro-4-florophenyl)-4-(oxetan-3-yl)piperazin)-1-

sunfonamido)metyl)benzoat
' F
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Dung dich cua metyl 4-((N-(3-cloro-4-florophenyl)piperazin-1-
sunfonamido)metyl)benzoat hydroclorua (0,100 g, 0,209 mmol) va oxetan-3-on (0,020 ml,

0,314 mmol) trong diclorometan (10 ml) dugc tron & nhiét do phong véi natri
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triaxetoborohydrua (0,133 g, 0,627 mmol). Hdn hop phan tmg dugc khudy & ciing nhiét do
trong 18 gid. Tiép d6, nudc duge bd sung vao hdn hop phan tng, sau d6 hdn hop duge chiét
bing etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, va dugce c6 dic trong chan khong. Can duoc séc ky (SiOg,
cot 4 g; metanol/diclorometan = 0-15%) dé thu dugc metyl 4-((N-(3-cloro-4-florophenyl)-
4-(oxetan-3-yl)piperazin)-1-sunfonamido)metyl)benzoat dudi dang chit rin mau tring
(0,079 g, 75,9%).

Buéc 2: N-(3-cloro-4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)-4-(oxetan-3-

yl)piperazin-1-sunfonamit

Metyl ) 4-(((N-(3-cloro-4-florophenyl)-4-(oxetan-3-yl)piperazin)-1-
sunfonamido)metyl)benzoat (0,079 g, 0,159 mmol) va hydrazin monohydrat (0,154 ml,
3,173 mmol) dugce tron & nhiét dd phong trong etanol (8 ml)/nuéc (2 ml), va tiép d6 hdn hop
dugc khudy & 80°C trong 18 gid. Hon hop phan tmg dugc 1am mat xubng nhiét 6 phong dé
két thiic phan ting. Tiép d6, nuéc duge bd sung vao hdn hop phan ing, sau d6 hdn hop dugc
chiét bang etyl axetat. L6p hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc sdy
kho bing magie sunfat khan, dugc loc, va dugc ¢ dic trong chan khong. Hop chit mong
muén dugc sit dung ngay ma khong cin tinh ché thém (N-(3-cloro-4-florophenyl)-N-(4-
(hydrazincacbonyl)benzyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit, 0,068 g, 86,1%, diu

khong mau).
Budce 3: Hop chét 11653

o
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Dung dich cua N-(3-cloro-4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)-4-
(oxetan-3-yl)piperazin-1-sunfonamit (0,076 g, 0,153 mmol) va trietylamin (0,043 ml, 0,305
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mmol) trong tetrahydrofuran (10 ml) dugc trdn & nhiét do phong véi anhydrit 2,2-
difloroaxetic (0,057 fnl, 0,458 mmol), va dugc khudy & 80°C trong 2'gi<‘)r. Hdn hop phan tng
dugc 1am maét xubng nhiét do phong dé két thic phan tmg. Tiép d6, nude duge bd sung vao
hdn hop phan tng, sau d6 hdn hop duogce chiét bing etyl axetat. L6p hitu co dugc rira bang
dung dich natri clorua bdo hoa, dugc se‘iy kho bf‘ing magie sunfat khan, duoc loc, va duogc co
dic trong chan khong. Cin dugc sic ky (SiO2 ban moéng, 20x20x] mm;
metanol/diclorometan = 10%) d& thu duoc N-(3-cloro-4-florophenyl)-N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit  dudi
dang chét rin mau tréng (0,008 g, 9,4%).

'HNMR (400 MHz, CDCls) & 8,05 ~ 8,02 (m, 2 H), 7,40 ~ 7,35 (m, 3 H), 7,16 ~ 7,12
(m, 1 H), 7,07 ~ 7,03 (m, 1 H), 7,03 (s, 0,25 H), 6,90 (s, 0,5 H), 6,77 (s, 0,25 H), 4,82 (s, 2
H), 3,43 ~ 3,22 (m, 4 H), 2,78 ~ 2,82 (m, 1 H), 2,62 ~ 2,21 (m, 4 H), 2,20 ~ 1,81 (m, 4 H),
1,80 ~ 1,61 (m, 2 H); LRMS (ES) m/z 558,0 (M*+1).

Vi du 49: Hop chét 11654, N-(3-cloro-4-florophenyl)-N-(4-(5-(diflorometyl)-1,3,4-

oxadiazol-2-yl)benzyl)-4-metylpiperazin-1-sunfonamit

Buéc 1: metyl 4-(((N-(3-cloro-4-florophenyl)-4-metylpiperazin)-1-

sunfonamido)metyl)benzoat
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Dung dich cua metyl 4-((N-(3-cloro-4-florophenyl)piperazin-1-
sunfonamido)metyl)benzoat hydroclorua (0,060 g, 0,125 mmol) va paraformandehit (0,006
g, 0,188 mmol) trong diclorometan (10 ml) dugc tron & nhiét do phong véi natri
triaxetoborohydrua (0,080 g, 0,376 mmol). Hon hgp phéan ting dugc khudy & cung nhiét do
trong 18 gio. Tiép d6, nude duge bd sung vao hén hop phan tng, sau d6 hdn hop dugc chiét
bing etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bio hoa, dugc siy kho
bﬁng magie sunfat khan, dugc loc, va dugc ¢6 dic trong chan khong. Cin dugc sic ky (SiO,,

cot 4 g; metanol/diclorometan = 0-15%) dé thu dugc metyl 4-(((N-(3-cloro-4-florophenyl)-
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4-metylpiperazin)-1-sunfonamido)metyl)benzoat dudi dang chét rin mau tring (0,038 g,
66,4%).

Bude 2: N-(3-cloro-4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)-4-

metylpiperazin-1-sunfonamit
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Metyl 4-(((N-(3-cloro-4-florophenyl)-4-metylpiperazin)-1-
sunfonamido)metyl)benzoat (0,038 g, 0,083 mmol) va hydrazin monohydrat (0,081 ml,
1,667 mmol) dugc trdn & nhi¢t do phong trong etanol (8 ml)/nude (2 ml), va tiép d6 hdn hop
duoc khudy & 80°C trong 18 gio. Hon hop phan tmg duoc lam mat xudng nhiét do phong dé
két thiic phan tmg. Tiép d6, nudc duge bd sung vao hdn hgp phan tmg, sau d6 hdn hop dugc
chiét bang etyl axetat. Lop hitu co duge rira bang dung dich natri clorua bdo hoa, duoc sdy
kho bﬁng magie sunfat khan, dugc loc, va duge cd dic trong chan khoéng. Hop chét mong
mubn dugc sir dung ngay ma khong cén tinh ché thém (N-(3-cloro-4-florophenyl)-N-(4-
(hydrazincacbonyl)benzyl)-4-metylpiperazin-1-sunfonamit, 0,033 g, 86,8%, diu khong

mau).

Budc 3: Hop chit 11654

Dung dich cua N-(3-cloro-4-florophenyl)-N-(4-(hydrazincacbonyl)benzyl)-4-
metylpiperazin-1-sunfonamit (0,038 g, 0,083 mmol) va trietylamin (0,023 ml, 0,167 mmol)
trong tetrahydrofuran (10 ml) duoc trén & nhiét do phong v6i anhydrit 2,2-difloroaxetic
(0,031 ml, 0,250 mmol), va dugc khudy & 80°C trong 2 gi¢. Hon hop phan mg duoc lam
mét xubng nhiét do phong dé két thuc phan tmg. Tiép d6, nudc duge bd sung vao hdn hop
phan tng, sau 6 hdn hop dugc chibt bing ety axetat. Lép hitu co duge rira bang dung dich
natri clorua bao hoa, duoc séy kho béng magie sunfat khan, duoc loc, va dugce ¢ dic trong

chan khéng. Cin dugc sic ky (SiO2 ban mong, 20x20x1 mm; metanol/diclorometan = 10%)
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dé thu dugc N-(3-cloro-4-florophenyl)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yDbenzyl)-4-metylpiperazin-1-sunfonamit duéi dang chit rén mau trang (0,008 g, 18,6%).

'HNMR (400 MHz, CDCls) & 8,05 ~ 8,03 (m, 2 H), 7,40 ~ 7,36 (m, 3 H), 7,20 ~ 7,08
(m, 2 H), 7,03 (s, 0,25 H), 6,90 (s, 0,5 H), 6,77 (s, 0,25 H), 4,83 (s, 2 H), 3,80 ~ 3,57 (m, 4
H), 3,18 ~ 2,80 (m, 4 H), 2,64 (s, 3 H); LRMS (ES) m/z 516,0 (M*+1).

Vidy 50: Hop chit 11659, (3 S,5R)-4-axetyl-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-
2-yl)pyridin-2-yl)metyl)-3,5-dimetyl-N-phenylpiperazin- 1 -sunfonamit

Bu6c 1: tert-butyl (28,6R)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-
phenylsunfamoyl)-2,6-dimetylpiperazin-1-cacboxylat

: l:IH Br | N\ : | N
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Dung dich cua tert-butyl (25,6R)-2,6-dimetyl-4-(N-phenylsunfamoyl)piperazin-1-
cacboxylat (1,110 g, 3,004 mmol) va kali cacbonat (0,623 g, 4,506 mmol) trong N,N-
dimetylformit (20 ml) dugc khudy & nhiét do phong trong 30 phut, va duge tron véi metyl
6-(bromometyl)nicotinat (0,760 g, 3,305 mmol) va kali iodua (0,249 g, 1,502 mmol). Hon
hop phan ng dugc khudy & cung nhiét d) trong 16 giv. Tiép @6, nude duge bd sung vao
hén hop phan img, sau d6 hdn hop duge chiét bing etyl axetat. Lép hitu co duge rira bing
dung dich amoni clorua bdo hoa, dugc siy kho bing magie sunfat khan, duoc loc, va dugc
cd dic trong chan khéng. Cén dugc sic ky (SiOa, cot 24 g; etyl axetat/hexan = 0-50%) dé
thu  dwgc  tert-butyl  (2S,6R)-4-(N -((5-(methoxycacbonyl)‘pyridin-2-yl)mety1)-N-
phenylsunfamoyl)-2,6-dimetylpiperazin-1-cacboxylat dudi dang chit rin mau vang (1,440
g, 92,4%).

Budce 2: metyl 6-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)nicotinat hydroclorua
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Dung dich cua tert-butyl (2S,6R)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-

N-phenylsunfamoyl)-2,6-dimetylpiperazin- 1-cacboxylat (1,440 g, 2,777 mmol) va hydrogen
clorua (dung dich 4,00 M trong 1,4-dioxan, 1,388 ml, 5,553 mmol) trong diclorometan (80
ml) dugc khudy & nhiét do phong trong 5 gid, va dugc cd didc duéi ap sudt thip dé loai bo
dung méi, San phim th dwoc sit dung ngay ma khong cin tinh ché thém (metyl 6-((((3S,5R)-
3,5-dimetyl-N-phen};lpiperazin)-1-sunfonamido)metyl)nicotinat h&droclorua, 0,900 g,

71,2%, chit rin mau tréng).

Buéc 3: metyl 6-((((3S,5R)-4-axetyl-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)nicotinat
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Dung dich cia metyl 6-((((3 S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,440 mmol), trietyl amin (0,032 g,
0,319 mmol) va anhydrit axetic (0,062 ml, 0,659 mmol) trong diclorometan (10 ml) dwoc
khudy & nhiét do phong trong 12 gid. Tiép d6, nuée duoc bd sung vao hdn hop phan ung,
sau d6 hon hop dugc chiét bing diclorometan. Lé6p hitu co duge rira bang dung dich amoni
clorua bdo hoa, duoc séy kho bﬁng magie sunfat khan, dugc loc, va duge ¢d dic trong chén
khong. Ciin duge sic ky (SiO2, cdt 4 g; metanol/diclorometan = 0-5 %) dé thu duoc metyl 6-
((((3S,5R)-4-axetyl-3,5-dimetyl-N-phenylpiperazin)-1 -sunfonamido)metyl)nicotinat  dudi
dang diu khéng mau (0,130 g, 64,2%).

Buéc 4: (3 S,5-R)-4-axetyl-N—((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,5-dimety1—

N-phenylpiperazin-1-sunfonamit
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Dung dich ctia metyl 6-((((3S,SR)—4-axetyl-3,5-dimetyl-N-phenylpiperazin)—1-
sunfonamido)metyl)nicotinat (0,130 g, 0,282 mmol) va hydrazin monohydrat (0,137 ml,
2,823 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gi¢. Hon hop phan ung dugc
1am mét xudng nhiét do phong dé két thiic phan ung, va dugc c6 dic duéi 4p sudt thdp dé
loai b6 dung mdi. Can dugc pha lodng bing nude (5 ml) va natri bicacbonat (10 ml) va dugc
khudy. Két tua dugc thu thap bang cach loc, dugc rira bang nudc, va duge sdy kho dé thu
dugc @3 S,5R)-4-axetyl-N-((S-(hydrazincacbonyl)pyridin-2-yl)mety1)-3,5-dimetyl-N—
phenylpiperazin-1-sunfonamit duéi dang chét rin mau trang (0,085 g, 65,4%).

Budc 5: Hop chét 11659
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Dung dich cia (3 S,5R)-4-axety1-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,5-
dimetyl-N-phenylpiperazin-1-sunfonamit (0,085 g, 0,185 mmol), trietyl amin (0,129 ml,
0,923 mmol) va anhydrit difloroaxetic (0,069 ml, 0,554 mmol) trong tetrahydrofuran (10 ml)
duge khudy & 70°C trong 12 gio, va duge lam mét xubng nhiét do phong dé két thuc phéan
tng. Tiép d6, nude duge bd sung vao hén hop phan tng, sau d6 hdn hop dugc chiét bing
diclorometan. Lép hitu co dugc rira bing dung dich amoni clorua bdo hoa, dugc say kho
bing magie sunfat khan, dugc loc, va dugce cd dic trong chan khong. Cin duoc sic ky (SiOg,
cot 4 g; etyl axetat/hexan 0-60%) dé thu duoc 3 S,5R)-4-axetyl-N-((5-(5-(d1ﬂor0metyl)-
1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-3 ,9-dimetyl-N-phenylpiperazin-1-sunfonamit
dudi dang chét rin mau tre"'lng (0,015 g, 15,6%).

'H NMR (400 MHz, CDCls) § 9,20 (s, 1 H), 8,37 — 8,35 (m, 1 H), 7,69 (d, 1 H, J =
8,2 Hz), 7,46 — 7,44 (m, 2 H), 7,35 - 7,31 (m, 2 H), 7,28 — 7,23 (m, 2 H), 7,06 (s, 0,3 H),
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6,93 (s, 0,5 H), 6,81 (s, 0,3 H), 5,15 (s, 2 H), 4,63 (brs, 1 H), 3,95 (brs, 1 H), 3,53 (d, 2 H, J
=12,1Hz), 2,79 -2,76 (m, 2 H), 2,08 (s, 3 H), 1,28 (s, 6 H); LRMS (ES) m/z 521,2(M*+1).

Vi du 51: Hop chit 11660, (3 S,5R)-4-axetyl-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-
2-yD)benzyl)-3,5-dimetyl-N-(pyridin-3-yl)piperazin- 1-sunfonamit

Bué6c 1: tert-butyl (28,6R)-2,6-dimetyl-4-(N-(pyridin-3-yl)sunfamoyl)piperazin-1-
cacboxylat

Dung dich coa 1-(((3 S,5R)-4-(tert-butoxycacbonyl)—3,5-dimetylpiperazin-1-
yDsunfony1)-3-metyl-1H-imidazol-3-jum triflorometansunfonat (2,000 g, 3,933 mmol) va
pyridin-3-amin (0,407 g, 4,326 mmol) trong axetonitril (5 ml) dugc khudy & nhiét do phong
trong 16 gid. Tiép d6, nude duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugce chiét
bing etyl axetat. L6p hitu co duge rira bing dung dich natri clorua b&o hoa, dugc sdy kho
bﬁng magie sunfat khan, dugc loc, va dugce ¢o dic trong chan khong. Cin duoc sic ky (SiOo,
cOt 24 g; etyl axetat/hexan = 0-20%) dé thu duoc tert-butyl (2S,6R)-2,6-dimetyl-4-(N-
(pyridin-3-yl)sunfamoyl)piperazin-1-cacboxylat duéi dang chit rin mau vang (1,100 g,
75,5%).

Buéc 2: tert-butyl (28,6R)-4-(N-(4-(methoxycacbonyl)benzyl)-N-(pyridin-3-
yl)sunfamoyl)-2,6-dimetylpiperazin-1-cacboxylat

@ @
=0 - . =0
Y\st\\o + o\ Y\st\\o o\
/N\‘) 0 /Nf o
Boc Boc

Dung dich cua tert-butyl (25,6R)-2,6-dimetyl-4-(N-(pyridin-3-
yDsunfamoyl)piperazin-1-cacboxylat (0,510 g, 1,377 mmol) va kali cacbonat (0,285 g, 2,065
mmol) trong N,N-dimetylformit (20 ml) dugc khudy & nhiét do phong trong 30 phit, va dugc
tron v6i metyl 4-(bromometyl)benzoat (0,347 g, 1,514 mmol) va kali iodua (0,114 g, 0,688

mmol). Hén hop phan ing duoc khudy & cung nhiét d¢ trong 16 gid. Tiép do, nude duoc bd
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sung vao hon hop phan g, sau 6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugce
rira bing dung dich amoni clorua bdo hoa, duge sy kho bing magie sunfat khan, duoc loc,
va duge cd dic trong chan khong. Cin duge sic ky (SiOa, cot 12 g; etyl axetat/hexan = 0-
30%) dé thu duge tert-butyl (2S,6R)-4-(N-(4-(methoxycacbonyl)benzyl)-N-(pyridin-3-
yDsunfamoyl)-2,6-dimetylpiperazin-1-cacboxylat dudi dang chét rin mau trdng (0,300 g,
42,0%).

Buéce 3: - metyl 4-((((38,5R)-3,5-dimetyl-N-(pyridin-3-yl)piperazin)-1-

sunfonamido)metyl)benzoat hydroclorua

l\ I\

N~ N N~ N
5=0 o — 8= 0
\/\st\b ~ N~ % ~
Boc’N\‘) o) HN\‘) Hel o)

Dung dich cuta tert-butyl (28,6R)-4-(N-(4-(methoxycacbonyl)benzyl)-N-(pyridin-3-
yDsunfamoyl)-2,6-dimetylpiperazin-1-cacboxylat (0,280 g, 0,540 mmol) va axit clohydric
(dung dich 4,00 M trong 1,4-dioxan, 0,270 ml, 1,080 mmol) trong diclorometan (20 ml) dugc
khudy & nhiét 4o phong trong 5 gio, va dugc cb dic dudi 4p suit thp @€ loai bd dung moi.
San phdm tho dugc sir dung ngay ma khong can tinh ché thém (metyl 4-((((3S,5R)-3,5-
dimetyl-N-(pyridin-3-yl)piperazin)-1-sunfonamido)metyl)benzoat hydroclorua, 0,150 g,

61,1%, chét rin mau vang).

Bu6éc 4: metyl 4-((((3S,5R)-4-axetyl-3,5-dimetyl-N-(pyridin-3-yl)piperazin)-1-

sunfonamido)metyl)benzoat

Dung dich ctia metyl 4-((((3S,5R)-3,5-dimetyl-N-(pyridin-3-yl)piperazin)-1-
sunfonamido)metyl)benzoat hydroclorua (0,120 g, 0,264 mmol), trietylamin (0,032 g, 0,317
mmol) va anhydrit axetic (0,037 ml, 0,396 mmol) trong diclorometan (5 ml) duge khudy &

nhiét do phong trong 12 gid. Tiép d6, nuée duge bd sung vao hén hop phan tmg, sau d6 hdn
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hop dugc chiét bang diclorometan. Lé6p hitu co dugc rira bing dung dich amoni clorua bdo
hoa, duge siy khod bing magie sunfat khan, dugc loc, va dugce ¢ dic trong chan khong. Cin
dugc sic ky (SiO2, cot 4 g; metanol/diclorometan = 0-5%) dé thu dugc metyl 4-((((3S,5R)-
4-axetyl-3,5-dimetyl-N-(pyridin-3-yl)piperazin)- 1-sunfonamido)metyl)benzoat duéi dang
diu mau vang (0,081 g, 66,7%).

Budce 5: (3S,5R)-4-axetyl-N-(4-(hydrazincacbonyl)benzyl)-3,S-dimetyl-N-(pyridin-

3-yl)piperazin-1-sunfonamit

B |

N~ N~
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Dung dich ctia metyl 4-((((3S,5R)-4-axetyl-3,5-dimetyl-N—(pyridin-3-yl)piperazin)-
1-sunfonamido)metyl)benzoat (0,081 g, 0,176 mmol) va hydrazin monohydrat (0,085 ml,
1,759 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gi¢. Hon hop phan tmg duoc
1am m4t xudng nhit d6 phong dé két thic phan tng, va dugc o dic dudi 4p sudt thép dé
loai bé dung méi. Cin duge pha lodng bing nude (5 ml) va natri bicacbonat (10 ml) va dugc
khudy. Két tia dugc thu thap bang cach loc, dugc rira bang nudc, va duge sdy kho dé thu
dugc (3S,5R)-4-axetyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-(pyridin-3-

yl)piperazin-1-sunfonamit dudi dang chét rin mau tring (0,039 g, 48,1%).

Buéc 6: Hop chit 11660

I\ . l\

N~ N/\@\“/H N~ N/\@\(
,s'so N. ’ézo o
N NH N7

OYN\‘) ° 0 : oj,Nj) ° N\\N/}_CFZH
Dung dich cuia (3S,5R)-4-axetyl-N-(4-(hydrazincacbonyl)benzyl)-3,5-dimetyl-N-
(pyridin-3-yl)piperazin-1-sunfonamit (0,039 g, 0,085 mmol), trietylamin (0,043 g, 0,423

mmol) va anhydrit difloroaxetic (0,044 g, 0,254 mmol) trong tetrahydrofuran (10 ml) duogc
khudy & 70°C trong 12 giv, va duge 1am mat xubng nhiét do phong dé két thiic phan ung.
Tiép d6, nuéc duge bd sung vao hdn hop phin tmg, sau d6 hén hop duoc chibt bing

diclorometan. Lép hitu co dugc rira bang dung dich amoni clorua bio hoa, dugc siy kho
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bang magie sunfat khan, dugc loc, va dugc b dac trong chan khong. Cin duge séc ky (SiOa,
cOt 4 g; etyl axetat/hexan = 0-60%) dé thu dugc (3S,5R)-4-axetyl-N-(4-(5-(diflorometyl)-
1,3,4-oxadiazol-2-yl)benzyl)-3,5-dimetyl-N-(pyridin-3-yl)piperazin-1-sunfonamit duéi
dang chét rin mau tring (0,020 g, 45,4%).

'H NMR (400 MHz, CDCl3) & 8,69 (brs, 1 H), 8,53 — 8,52 (m, 1 H), 8,06 (d, 2 H, J =
8,1 Hz), 7,79 - 7,77 (m, 1 H), 7,46 (d, 2 H, J= 7,6 Hz), 7,38 — 7,36 (m, 1 H), 7,05 (0,3 H),
6,92 (s, 0,5 H), 6,79 (s, 0,3 H), 5,02 (s, 2 H), 3,59 — 3,51 (m, 2 H), 3,50 (s, 2 H), 2,88 — 2,85
(m, 2 H), 2,10 (s, 3 H), 1,32 — 1,25 (m, 6 H); LRMS (ES) m/z 521,3 (M*+1).

Vi du 52: qu chit 11661, (3S,5R)—N-((5-(5-(diﬂorométyl)-1,3,4-oxadiazol-2-
yDpyridin-2-yl)metyl)-4-etyl-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit

Budce 1: metyl 6-((((3S,5R)-4-etyl-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)nicotinat

O, e

HN\‘) we O \/N\‘) o

Dung dich cia metyl  6-((((3S,5R)-3,5-dimetyl-N-phenylpiperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,440 mmol), axetandehit (0,039 g,
0,879 mmol) va axit axetic (0,028 ml, 0,484 mmol) trong diclorometan (5 ml) duoc khudy &
nhiét d§ phong trong 30 phut, va dugc trdn v6i natri triaxetoborohydrua (0,186 g, 0,879
mmol). Hon hop phan tmg dugc khudy & cung nhiét do trong 16 gio. Tiép do, nude duoc bd
sung vao hon hop phén img, sau d6 hén hop dugc chibt bing diclorometan. Lép hitu co duoc
rira bang dung dich natri bicacbonat béo hoa, dugc siy kho bing magie sunfat khan, duoc
loc, va dugc cd dic trong chan khong. Cin dugce sic ky (SiO2, ¢t 4 g; metanol/diclorometan
= 0-5%) dé thu duoc metyl 6-((((3S,5R)-4-etyl-3,5-dimetyl-N-phenylpiperazin)-1-

sunfonamido)metyl)nicotinat du6i dang ddu mau vang (0,110 g, 56,0%).

Budc 2: (3S,5R)-4-etyl-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,5-dimetyl-

N-phenylpiperazin-1-sunfonamit
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Dung dich cua metyl 6-((((3S,5R)-4-etyl-3,5- dlmetyl-N-phenylplperazm) 1-
sunfonamldo)metyl)nlcotmat (0,110 g, 0,246 mmol) va hydrazin monohydrat (0,120 ml,
2,463 mmol) trong etanol (10 ml) duge khudy & 90°C trong 12 gi®, va duge lam mét xubng
nhiét d phong dé két thic phan tmg. H3n hop phan tmg dugc 6 dic dudi ap sudt thip dé
loai bé dung méi. Can dugc pha lodng bang nudce (5 ml) va natri bicacbonat (10 ml) va dugc
khuéy. Két tua dugc thu thap béng cach loc va dugc séy kho dé thu duoc (3S,5R)-4-etyl-N-
((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit
duéi dang chét rin mau trang (0,055 g, 50,0%).

Budc 3: Hop chét 11661

Oon, "
s—° J R — g0 Lo

N "NH; TN [ y—CRM

\l) (o} \/N\‘/, N-N

Dung dich cua (3 S,5R)-4-etyl-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,5-
dimetyl-N-phenylpiperazin-1-sunfonamit (0,055 g, 0,123 mmol), trietylamin (0,062 g,0,616
mmol) va anhydrit difloroaxetic (0,064 g, 0,369 mmol) trong tetrahydrofuran (10 ml) duogc
khudy & 70°C trong 12 gid, va duge 1am mét xubng nhiét do phong dé két thic phén Ung.
Tiép d6, nude duge bd sung vao hén hop phan tng, sau d6 hén hgp duge chiét bing
diclorometan. Lép hitu co dugc rira bing dung dich amoni clorua bdo hoa, duge siy kho
bang magie sunfat khan, dugc loc, va dugc ¢ dic trong chén khong. Cian dugc sic ky (SiO2,
cdt 4 g; etyl axetat/hexan = 0-70%) dé thu duoc (3S,5R)-N-((5-(5-(diflorometyl)-1,3 4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-4-etyl-3,5-dimetyl-N-phenylpiperazin-1-sunfonamit
du6i dang chét ran mau tring (0,021 g, 33,7%).

'H NMR (400 MHz, CDCls) § 9,21 (s, 1 H), 8,37 — 8,35 (m, 1 H), 7,72 - 7,71 (m, 1
H), 7,45 -7,42 (m, 2 H), 7,36 - 7,31 (m, 2 H), 7,27 - 7,23 (m, 1 H), 7,07 (s, 0,3 H), 6,94 (s,
0,5 H), 6,81 (s, 0,3 H), 5,13 (s, 2 H), 3,55 — 3,53 (m, 2 H), 2,97 — 2,86 (m, 2 H), 2,60 — 2,46
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(m, 3 H), 1,62 (brs, 1 H), 1,19 — 1,01 (m, 6 H), 0,99 — 0,82 (m, 3 H); LRMS (ES) m/z 507,1
M*™1).

Vi du 53: Hop chit 11662, (3S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-3,4,5-trimetyl-N-(pyridin-3-yl)piperazin-1-sunfonamit

Buée 1: metyl 4-((((3S,5R)-3,4,5-trimetyl-N-(pyridin-3-yl)piperazin)-1-

sunfonamido)metyl)benzoat

® (2
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Dung dich cua metyl 4-((((3S,5R)-3,5-dimetyl-N-(pyridin-3-yl)piperazin)-1-
sunfonamido)metyl)benzoat hydroclorua (0,120 g, 0,287 mmol), paraformandehit (0,017 g,

0,573 mmol), axit axetic (0,020 ml, 0,344 mmol) va natri triaxetoborohydrua (0,122 g, 0,573
mmol) trong diclorometan (5 ml) dugce khudy & nhiét do phong trong 12 gid. Tiép do, nude
dugc bd sung vao hén hop phan tng, sau d6 hdn hop dugc chiét bing diclorometan. Lop
hitu co dugce rira bang dung dich natri bicacbonat bio hoa, dugc siy kho bing magie sunfat
khan, dugc loc, va duge cd dic trong chan khéng. Cin duogc sic ky (SiO2, cOt 4 g;
metanol/diclorometan = 0-5%) dé thu dugc metyl 4-((((3 S,5R)-3,4,5-trimety]-N-(pyridin-3-
yl)piperazin)-1-sunfonamido)metyl)benzoat duéi dang diu khéng mau (0,095 g, 76,6%).

Bugc 2:  (35,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,4,5-trimetyl-N-(pyridin-3-

yl)piperazin-1-sunfonamit

| B
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Dung dich cia metyl 4-((((3S,5R)-3,4,5-trimetyl-N-(pyridin-3-yl)piperazin)-1-
sunfonamido)metyl)benzoat (0,095 g, 0,220 mmol) va hydrazin monohydrat (0,107 ml,

2,196 mmol) trong etanol (10 ml) duoc khudy & 90°C trong 12 gio, va duge lam mét xudng
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nhiét do phong dé két thiic phan ttng. Hon hop phan g duge ¢ dic dudi ap suat thip dé
loai bé dung méi. Cin duge pha lodng bing nuwde (5 ml) va natri bicacbonat (10 ml), va dugc
khudy. Két tia dugc thu thap bang céch loc, dugc ria bing nudce, va dugce sdy kho dé thu
duge (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,4,5-trimetyl-N-(pyridin-3-yl)piperazin-1-

sunfonamit dudi dang chét rén mau trz‘mg (0,048 g, 50,5%).

Budc 3: Hop chit 11662

I\ I\
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Dung dich cua (3S,5R)-N-(4-(hydrazincacbonyl)benzyl)-3,4,5-trimetyl-N-(pyridin-
3-yl)piperazin-1-sunfonamit (0,048 g, 0,111 mmol), trietylamin (0,077 ml, 0,555 mmol) va
anhydrit 2,2-difloroaxetic (0,041 ml, 0,333 mmol) trong tetrahydrofuran (10 ml) dugc khudy
& 70°C trong 12 gid, va duoc 1am mat xudng nhiét do phong dé két thuc phan tmg. Tiép do,
nuée duge bd sung vao hdn hop phan ing, sau d6 hdn hep duge chiét bing diclorometan.
Lép hitu co dugc rira bang dung dich amoni clorua bio hoa, dugc se‘iy‘ kho bing magie sunfat
khan, duoc loc, va dugc cd dic trong chian khong. Cin dugc sic ky (SiO2, cot 4 g; etyl
axetat/hexan = 0-70%) @& thu dugc (3 S,5R)-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yDbenzyl)-3,4,5-trimetyl-N-(pyridin-3-yl)piperazin-1-sunfonamit duéi dang chét rin mau
tréng (0,019 g, 34,8%).

'"H NMR (400 MHz, CDCl3) & 8,53 (d, 1 H, J=2,2 Hz), 8,51 — 8,50 (m, 1 H), 8,06 —
8,03 (m, 2 H), 7,66 — 7,63 (m, 1 H), 7,44 — 7,42 (m, 2 H), 7,30 — 7,26 (m, 1 H), 7,05 (s, 0,2
H), 6,92 (s, 0,5 H), 6,79 (s, 0,2 H), 4,93 (s, 2 H), 3,56 — 3,53 (m, 2 H), 2,85 (brs, 2 H), 2,46
~2,32 (m, 5 H), 1,29 — 1,23 (m, 6 H); LRMS (ES) m/z 493,1(M*+1).

Vi du 54: Hop chét 11670, N-(3-cloro-4-florophenyl)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-4-isopropylpiperazin-1-sunfonamit

Bugc 1: tert-butyl 4-(N-(3-cloro-4-floropheny!1)-N-((5-(methoxycacbonyl)pyridin-2-
yl)metyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cua tert-butyl 4-(N-(3-cloro-4-florophenyl)sunfamoyl)piperazin-1-
cacboxylat (1,800 g, 4,570 mmol) va natri hydrua (60,00%, 0,548 g, 13,710 mmol) trong
N,N-dimetylformit (50 ml) dugc khuéy ¢ nhi€t d6 phong trong 10 phut, va dugc tron véi
metyl 6-(bromometyl)nicotinat (1,262 g, 5,484 mmol). Hon hop phan tng duogc khudy &
50°C trong 18 gid, va dugc lam mat xudng nhiét do phong dé két thuc phan tng. Tiép do,
nuée duge bd sung vao hdn hop phén ing, sau d6 hdn hop duge chiét bing etyl axetat. Lép
hitu co dugc rira bing dung dich natri clorua bio hoa, dugc sdy kho bing magie sunfat khan,
dugc loc, va duge cd dic trong chan khong. Cén dugc sic ky (SiO2, cdt 40 g; etyl
axetathexan = 0-80%) dé thu dugc tert-butyl 4-(N-(3-cloro-4-florophenyl)-N-((5-
(methoxycacbonyl)pyridin-2-yl)metyl)sunfamoyl)piperazin-1- cacboxylat duéi dang chét
ran mau tring (1,140 g, 45,9%).

Budce 2: metyl 6-((N-(3-cloro-4-florophenyl)piperazin-1-

sunfonamido)metyl)nicotinat hydroclorua

N
é=0 I = OMe Lol )
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Dung dich cuia tert-butyl 4-(N-(3-cloro-4-florophenyl)-N-((5-
(methoxycacbonyl)psfridin-2-yl)metyl)sunfamoyl)piperazin-l-cacbokylat (1,140 g, 2,099

Boc”

mmol) trong diclorometan (80 ml) dugc tron & nhiét d6 phong v6i axit clohydric (dung dich
4,00 M trong dioxan, 2,099 ml, 8,398 mmol). Hon hop phan ng dugc khudy & ciing nhiét
do trong 18 gio, va dugc cd dic duéi ap sudt thip dé loai bo dung méi. Hop chit mong mudn
dugc st dung ngay ma khong cdn tinh ché thém (metyl 6-((N-(3-cloro-4-
florophenyl)piperazin-1-sunfonamido)metyl)nicotinat hydroclorua, 0,980 g, 97,4%, chit rin

mau §o).

Budéce 3: metyl 6-(((N-(3-cloro-4-florophenyl)-4-isopropylpiperazin)-1-

sunfonamido)metyl)nicotinat

-108-



26510

T B!
N
ci NS ., 9 .« Yol L om
HCI .s=0 L_L__ome I (NG Z e
(N \ 3
HN 0 Y

Dung dich cua metyl 6-((N-(3-cloro-4-florophenyl)piperazin-1-

-

sunfonamido)metyl)nicotinat hydroclorua (0,150 g, 0,313 mmol) va natri triaxetoborohydrua
(0,133 g, 0,626 mmol) trong diclorometan (10 ml) dugc trdn & nhiét do phong véi propan-
2-on (0,034 ml, 0,469 mmol). Hon hgp phéan tmg dugc khudy & cing nhiét do trong 18 gio.
Tiép @6, nuée duge bd sung vao hén hgp phan tmg, sau d6 hdn hop dwogc chiét bing etyl
axetat. Lép hitu co dirge rira bang dung dich natri clorua bdo hoa, duoc sdy kho bing magie
sunfat khan, dugc loc, va duge cd dic trong chan khong. Cin duge sic ky (SiOs, ¢ot 12 g;
metanol/diclorometan = 0-15%) d thu duoc metyl 6-(((N-(3-cloro-4-florophenyl)-4-
isopropylpiperazin)-1-sunfonamido)metyl)nicotinat duéi dang chét rin mau vang (0,112 g,
73,8%).

Buéce 4: N-(3-cloro-4-florophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-

isopropylpiperazin-1-sunfonamit
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Metyl 6-(((N-(3-cloro-4-florophenyl)-4-isopropylpiperazin)-1-

sunfonamido)metyl)nicotinat (0,153 g, 0,315 mmol) va hydrazin monohydrat (0,460 ml,
9,465 mmol) dugc tron ¢ nhiét do phong trong etanol (8 ml)/nuéce (2 ml), va tiép d6 hdn hop
dugc khudy & 80°C trong 18 gio. Hon hop phan ng duge 1am mat xudng nhiét d6 phong dé
két thiic phan img. Tiép d6, nuée duge bd sung vao hén hgp phan ting, sau d6 hén hop duge
chiét bing etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, duoc sdy
kho béng magie sunfat khan, dugc loc, va dugc ¢ dic trong chian khong. Hop chét mong
mubn duge sir dung ngay ma khong cin tinh ché thém (N-(3-clorq-4-florophenyl)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)-4-isopropylpiperazin-1-sunfonamit, 0,147 g, 96,1%,

chat ran mau trang).

Budc 5: Hop chét 11670

-109-



26510

Cl [Ii | NS H Cl fli | NS
.8$=0 \ ~ N. > .80 \ ~ o)
(% NH; % )—CF2H

YN\) o \l/N\) N-i

Dung dich cia N-(3-cloro-4-florophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-
yD)metyl)-4-isopropylpiperazin-1-sunfonamit (0,147 g, 0,303 mmol) va trietylamin (0,084
ml, 0,606 mmol) trong tetrahydrofuran (15 ml) dwgc tron & nhiét dd phong vé6i anhydrit 2,2-
difloroaxetic (0,113 ml, 0,909 mmol), va dugc khudy & 80°C trong 1 gi¢r. Hon hop phan tng
dugc 1am maét xubng nhiét do phong dé két thuc phan tmg. Tiép d6, nude duge bd sung vao
hén hop phan tmg, sau d6 hén hep duge chiét bing etyl axetat. Lop hitu co duge rira bing
dung dich natri clorua bio hoa, dugc siy kho bing magie sunfat khan, dugc loc, va dugc cd
ddc trong chan khong. Can duoc sic ky (SiOa, cot 12 g; metanol/diclorometan = 0-30%) dé
thu duge N-(3-cloro-4-florophenyl)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-
2-yl)metyl)-4-isopropylpiperazin-1-sunfonamit duéi dang dau khéng mau (0,085 g, 51,5%).

'H NMR (400 MHz, CDCl3) 8 9,24 (s, 1 H), 8,37 (dd, 1 H, J= 8,2, 2,2 Hz), 7,62 ~
7,60 (m, 1 H), 7,55 ~ 7,52 (m, 1 H), 7,35~ 7,31 (m, 1 H), 7,11 ~ 7,06 (m, 1 H), 7,05 (s, 0,25
H), 6,92 (s, 0,5 H), 6,79 (s, 0,25 H), 5,01 (s, 2 H), 3,43 ~ 3,24 (m, 4 H), 2,67 ~ 2,47 (m, 4
H), 1,62 ~ 1,59 (m, 2 H), 1,10 ~ 0,97 (m, 5 H); LRMS (ES) m/z 545,2 (M*+1).

Vi du 55: Hop chit 11671, N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)piperazin- 1 -sunfonamit

Buéc l: metyl 6-(((N-(3-cloro-4-florophenyl)-4-xyclobutylpiperazin)-1-

sunfonamido)metyl)nicotinat

D\ N o ci N NS
e o o ——— Lo owe
(\N,S\SO _~__OMe (\ N
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Dung dich cua metyl 6-((N-(3-cloro-4-florophenyl)piperazin-1-
sunfonamido)metyl)nicotinat hydroclorua (0,150 g, 0,313 mmol) va xyclobutanon (0,035 ml,
0,469 mmol) trong diclorometan (10 ml) dugc trdn & nhiét do phong vdoi natri

triaxetoborohydrua (0,133 g, 0,626 mmol). Hén hop phan ting dugc khudy & cing nhiét do
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trong 18 gio. Tiép d6, nuéc duge bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét
bing etyl axetat. Lop hitu co dugc rira bing dung dich natri clorua bio hoa, dugc sdy kho
béng magie sunfat khan, duoc loc, va dugc c6 dic trong chan khong. Can dugce sic ky (SiOg,
¢t 12 g; metanol/diclorometan = 0-15%) dé thu dugc metyl 6-(((N-(3-cloro-4-floropheny1)-
4-xyclobutylpiperazin)- 1-sunfonamido)metyl)nicotinat duéi dang chét rin mau vang (0,093
g, 59,8%).

Budc 2: N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-((5-(hydrazincacbonyl)pyridin-

2-yDmetyl)piperazin-1-sunfonamit

Metyl 6-(((N-(3-cloro-4-florophenyl)-4-xyclobutylpiperazin)-1-
sunfonamido)metyl)nicotinat (0,100 g, 0,201 mmol) va hydrazin monohydrat (0,293 ml,
6,036 mmol) dugc tron & nhiét do phong trong etanol (8 ml)/nuéce (2 ml), va tiép d6 hdn hop
dugc khudy & 80°C trong 18 gid. Hon hop phan tmg dugc 1am mat xudng nhiét do phong dé
két thic phan tmg. Tiép d6, nuéc duge bd sung vao hdn hop phan ting, sau d6 hén hop duoc
chiét bing etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua béo hoa, dugc sdy
kho bﬁng magie sunfat khan, dugc loc, va dugc cd dic trong chan khdng. San phim thd duoc
st dung ngay ma khoéng cin tinh ché thém (N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-((5-
(hydrazincacbonyl)pslridin-2-y1)metyl)piperazin-l-sunfonamit, 0,09‘8 g, 98,0%, chét rin

mau tréng).

Budc 3: Hop chét 11671

L DO
sz0 LA N, ——0-— s=0 L L _ o
(N NH, (NS [ y—CFaH
o N-N

N D/\/'

o

Dung dich cua N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)piperazin-1-sunfonamit (0,100 g, 0,201 mmol) va
trietylamin (0,056 ml, 0,402 mmol) trong tetrahydrofuran (15 ml) dugc tron & nhiét do phong
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véi anhydrit 2,2-difloroaxetic (0,075 ml, 0,604 mmol), va dugc khue‘iy & 80°C trong 1 gio.
Hdn hop phan tmg duge 1am mat xudng nhiét d6 phong dé két thuc phan tmg. Tiép d6, nudce
dugc bd sung vao hdn hop phan g, sau d6 hdn hop duge chiét bing etyl axetat. Lép hitu
co dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan,
dugc loc, va dugc cd dic trong chin khong. Cin duoc séc ky (SiO2, cot 12 g;
metanol/diclorometan = 0-15%) dé thu dugc N-(3-cloro-4-florophenyl)-4-xyclobutyl-N-((5-
(5-(diflorometyl)-1,3,4-oxadiazol- 2-y1)pyr1d1n-2-yl)metyl)plperazm-1 sunfonamit dudi
dang chit rin mau trang (0,038 g, 33,9%).

'H NMR (400 MHz, CDCls) § 9,24 (s, 1 H), 8,37 (dd, 1 H, J = 8.2, 2,2 Hz), 7,60 ~
7,58 (m, 1 H), 7,54 ~ 7,52 (m, 1 H), 7,35 ~ 7,31 (m, 1 H), 7,26 ~ 7,07 (m, 1 H), 7,05 (s, 0,25
H), 6,92 (s, 0,5 H), 6,80 (s, 0,25 H), 5,00 (s, 2 H), 3,50 ~ 3,15 (m, 4 H), 2,78 ~ 2,75 (m, 1
H), 2,53 ~ 2,04 (m, 6 H), 1,93 ~ 1,59 (m, 4 H); LRMS (ES) m/z 557,3 (M*+1).

Vi du 56: Hop chét 11672, N-(3-cloro-4-florophenyl)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit

Buéc 1: metyl  6-((N-(3-cloro-4-florophenyl)-4-(oxetan-3-yl)piperazin)-1-

sunfonamido)metyl)nicotinat

BO! O

N
“ ) IN\ * fo - g=o | /\ OMe
HCI_~ -850 N A\ OMe o N T
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Dung dich cua metyl 6-((N-(3-cloro-4-florophenyl)piperazin-1-
sunfonamido)metyl)nicotinat hydroclorua (0,150 g, 0,313 mmol) va oxetan-3-on (0,030 ml,
0,469 mmol) trong diclorometan (10 ml) dugc trdn & nhiét d6 phong vGi natri
triaxetoborohydrua (0,133 g, 0,626 mmol). Hon hgp phan ting dwgc khudy & ciing nhiét do
trong 18 gid. Tiép d6, nude duge bd sung vao hdn hop phan img, sau dé hdn hop duge chiét
bang etyl axetat. L6p hitu co duge rira bing dung dich natri clorua bdo hoa, dugc sdy kho
bang magie sunfat khan, dwoc loc, va duge cb dic trong chin khong. Cin dugc sic ky (SiO»,
c0t 12 g; metanol/diclorometan = 0-15%) d& thu dugc metyl 6-(((N-(3-cloro-4-florophenyl)-
4-(oxetan-3-yl)piperazin)-1-sunfonamido)metyl)nicotinat du¢i dang chdt rin mau vang
(0,154 g, 98,6%).
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Budc 2: N-(3-cloro-4-florophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-

(oxetan-3-yl)piperazin-1-sunfonamit

B!

N ol ALE
|/\N/s\\:° = OMe (\st\\zo = N\NHz
N o N (o]

T T

Metyl 6-((N-(3-cloro-4-florophenyl)-4-(oxetan-3-yl)piperazin)-1-
sunfonamido)metyl)nicotinat (0,154 g, 0,309 mmol) va hydrazin monohydrat (0,450 ml,
9,259 mmol) duge tron & nhiét do phong trong etanol (8 ml)/nude (2 ml), va tiép d6 hdn hop
dugc khudy & 80°C trong 18 gid. Hon hgp phan ting dugc 1am mét xudng nhiét do phong dé
két thiic phan tmg. Tiép d6, nuée duoc bd sung vao hdn hgp phan ting, sau d6 hdn hop dugc
chiét bang etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sy
kho bang magie sun_fat khan, dugc loc, va duge ¢d dic trong chan khong. Hop chit mong
mubn duge sir dung ngay ma khong cin tinh ché thém (N—(3-clor(;-4-ﬂorophenyl)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit, 0,053 g,

34,4%, chit rin mau tréng).

Buéc 3: Hop chét 11672

Dung dich * cia N-(3-cloro-4-florophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-
yDmetyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit (0,053 g, 0,106 mmol) va trietylamin
(0,030 ml, 0,212 mmol) trong tetrahydrofuran (15 ml) dwgc trdn & nhiét do phong voéi
anhydrit 2,2-difloroaxetic (0,040 ml, 0,319 mmol), va dugc khudy & 80°C trong 1 gi. Hon
hop phan tng dugc lam mét xudng nhiét do phong dé két thic phan tmg. Tiép do, nude duoc
bd sung vao hén hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugc
rira bing dung djch natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan, dugc loc, va
dugc cd ddc trong chan khong. Cin dugc sic ky (SiO», cot 12 g; metanol/diclorometan = (-

15%) dé thu duoc N-(3-cloro-4-florophenyl)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-
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yDpyridin-2-yl)metyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit du6i dang chit rin mau tring
(0,032 g, 53,9%).

'"H NMR (400 MHz, CDCls) § 9,23 ~ 9,22 (m, 1 H), 8,36 (dd, 1 H, J = 8,2, 2,2 Hz),
7,61 ~17,59 (m, 1 H), 7,54 ~ 7,52 (m, 1 H), 7,34 ~ 7,30 (m, 1 H), 7,13 ~ 7,06 (m, 1 H), 7,05
(s,0,25 H), 6,92 (s, 0,5 H), 6,80 (s, 0,25 H), 5,01 (s, 2 H), 4,65 ~ 4,62 (m, 2 H), 4,56 ~ 4,53
(m, 2 H), 3,50 ~ 3,42 (m, 1 H), 3,40 ~ 3,20 (m, 4 H), 2,40 ~ 2,20 (m, 4 H); LRMS (ES) m/z
559,2 (M*+1).

Vi du 57: Horp chét 11673, N-(4- -(5-(diflorometyl)-1,3,4- oxadlazol -2-yl)benzyl)-4-

1sopropy1-N-pheny1p1perazm—1 sunfonamit

Budc 1: metyl 4-(((4-isopropyl-N-phenylpiperazin)- 1-sunfonamido)metyl)benzoat

©\N 0 ©\N
oFYy AT o

T

Dung dich cia metyl 4-((N-phenylpiperazin-1-sunfonamido)metyl)benzoat

OMe

O’Il

hydroclorua (0,150 g, 0,352 mmol) va propan-2-on (0,039 ml, 0,528 mmol) trong
diclorometan (10 ml) dugc trn ¢ nhi¢t d6 phong véi natri triaxetoborohydrua (0,149 g, 0,704
mmol). Hon hop phan tmg dugc khudy & cfmg nhiét d0 trong 18 gib.'Tiép d6, nuéc duge bd
sung vao hdn hop phan g, sau d6 hén hop duoc chiét bing etyl axetat. Lép hitu co dugce
rtra bing dung dich natri clorua bio hoa, duge sdy kho bing magie sunfat khan, dugc loc, va
duoc cd dic trong chin khong. Cin duge séc ky (SiO2, cot 12 g; metanol/diclorometan = 0-
15%) dé thu duoc metyl 4-(((4-isopropyl-N-phenylpiperazin)- 1 -sunfonamido)metyl)benzoat
duéi dang chét rin mau tréng (0,142 g, 93,4%).

Buéce 2: N-(4-(hydrazincacbonyl)benzyl)-4-isopropyl-N-phenylpiperazin-1-

sunfonamit
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Metyl 4-(((4-isopropyl-N-phenylpiperazin)- 1-sunfonamido)metyl)benzoat (0,149 g,
0,345 mmol) va hydrazin monohydrat (0,503 ml, 10,358 mmol) dugc tron & nhiét dd phong
trong etanol (8 ml)/nuéc (2 ml), va tiép d6 hdn hop duoc khudy & 80°C trong 18 gid. Hon
hop phan ting dugc 1am mét xudng nhiét do phong dé két thic phan tmg. Tiép @6, nudc dugc
b6 sung vao hén hop phan tmg, sau d6 hdn hop duge chiét bing etyl axetat. Lép hitu co duoc
rira bing dung dich natri clorua bdo hoa, duoc sy kho bang magie sunfat khan, duoc loc, va
dugc cd dic trong chan khong. Hop chit mong mudn dugc six dung ngay ma khéng can tinh
ché thém (N -(4-(hydrazincacbonyl)benzyl)-4-isopropyl-N-phenylpiperazin-1-sunfonamit,
0,135 g, 90,6%, chéit rén mau tréng).

Budc 3: Hop chét 11673

NN “NH, N~ \‘o />—-CF2H

YN\) o \rN\/I

Dung dich ctia N-(4-(hydrazincacbonyl)benzyl)-4-isopropyl-N-phenylpiperazin-1-
sunfonamit (0,135 g, 0,313 mmol) va trietylamin (0,087 ml, 0,626 mmol) trong
tetrahydrofuran (15 ml) dwgc tron & nhiét 4 phong véi anhydrit 2,2-difloroaxetic (0,117 ml,
0,938 mmol), va dugc khudy & 80°C trong 1 gio. Hon hop phan tmng duoc 1am mat xudng
nhiét 46 phong dé két thiic phan tng. Tiép d6, nuéc duge bd sung vao hdn hop phan g,
sau d6 hdn hop dugc chiét bang etyl axetat. L6p hitu co duge rira bing dung dich natri clorua
bdo hoa, dugc sdy khd bang magie sunfat khan, duge loc, va duge cd ddc trong chéan khong.
Cin dugc sic ky (SiOa, cot 12 g; metanol/diclorometan = 0-15%) dé thu dwoc N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-4-isopropyl-N-phenylpiperazin-1-sunfonamit
duéi dang chit rin mau tring (0,108 g, 70,2%).

'HNMR (400 MHz, CDCl3) § 8,01 ~ 7,99 (m, 2 H), 7,42 ~ 7,40 (m, 2 H), 7,30 ~ 7,22
(m, 5 H), 7,02 (s, 0,25 H), 6,89 (s, 0,5 H), 6,76 (s, 0,25 H), 4,89 (s, 2 H), 3,50 ~ 3,10 (m, 4
H), 3,00 ~ 2,20 (m, 5 H), 1,80 ~ 1,40 (m, 1 H),1,20 ~ 0,82 (m, 5 H); LRMS (ES) m/z 492,3
(M*+1).

Vi du 58: Hop chét 11674, 4-xyclobutyl-N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yDbenzyl)-N-phenylpiperazin-1-sunfonamit
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Budc 1: metyl 4-(((4-xyclobutyl-N-phenylpiperazin)-1-sunfonamido)metyl)benzoat

,
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Dung dich cua metyl 4-((N-phenylpiperazin-1-sunfonamido)metyl)benzoat
hydroclorua (0,150 g, 0,352 mmol) va xyclobutanon (0,039 ml, 0,528 mmol) trong
diclorometan (15 ml) dugc tron & nhiét 9 phong véi natri triaxetoborohydrua (0,149 g, 0,704
mmol). H8n hop phan tng duoc khudy & cliing nhiét d6 trong 18 gio. Tiép d6, nude duge bd
sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc
rira bang dung dich natri clorua bao hoa, duoc sdy khd bing magie sunfat khan, duoc loc, va
dugc co dac trong chan khong. Cén dugce sic ky (SiO2, cdt 12 g; metanol/diclorometan = 0-
15%) dé thu dugc metyl 4-(((4-xyclobutyl-N-phenylpiperazin)-1-

sunfonamido)metyl)benzoat duéi dang chét rin mau tring (0,154 g, 98,6%).

Buéc  2:  4-xyclobutyl-N-(4-(hydrazincacbonyl)benzyl)-N-phenylpiperazin-1-

sunfonamit

Q, O W,
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Metyl 4-(((4-xyclobutyl-N-phenylpiperazin)-1-sunfonamido)metyl)benzoat (0,154 g,
0,347 mmol) va hydrazin monohydrat (0,506 ml, 10,416 mmol) dugc tron & nhiét do phong
trong etanol (8 ml)/nuéc (2 ml), va tiép 6 hdn hop duoc khudy & 80°C trong 18 giv. Hon
hop phan img dugc 1am mat xudng nhiét d6 phong dé két thuc phéan tung. Tiép do, nudce duge
b6 sung vao hdn hgp phan tmg, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co duge
rira bing dung dich natri clorua bdo hoa, duoc siy kho bing magie sunfat khan, duoc loc, va
dugc cb dic trong chan khong. Hop chit mong mudn duoc sir dung ngay ma khong cén tinh
ché thém (4-xyclobutyl-N-(4-(hydrazincacbonyl)benzyl)-N-phenylpiperazin-1-sunfonamit,
0,140 g, 90,9%, chét rin mau tring).

Budc 3: Hop chét 11674
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Dung dich cta 4-xyclobutyl-N-(4-(hydrazincacbonyl)benzyl)-N-phenylpiperazin-1-
sunfonamit (0,140 g, 0,316 mmol) va trietylamin (0,088 ml, 0,631 mmol) trong
tetrahydrofuran (15 ml) dugc tron & nhiét @9 phong véi anhydrit 2,2-difloroaxetic (0,118 ml,
0,947 mmol), va dugc khudy & 80°C trong 1 gi. HOn hop phan tmg dugce 1am mat xudng
nhiét do phong dé két thuc phan tmg. Tiép d6, nudc duge bd sung vao hdn hgp phan tng,
sau d6 hon hop dugc chiét bang etyl axetat. Lép hitu co duge rira biang dung dich natri clorua
bdo hoa, duoc séy kho bﬁng magie sunfat khan, duoc loc, va dugce cd dic trong chan khong.
Cin dugc sic ky (SiOa, cot 12 g; metanol/diclorometan = 0-15%) dé thu dwgc 4-xyclobutyl-
N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)benzyl)-N-phenylpiperazin-1-sunfonamit dudi
dang chét rin mau tréng (0,085 g, 53,5%).

'H NMR (400 MHz, CDCls) 3 8,01 ~ 7,99 (m, 2 H), 7,41 ~ 7,39 (m, 2 H), 7,32 ~ 7,23
(m, 5 H), 7,02 (s, 0,25 H), 6,89 (s, 0,5 H), 6,76 (s, 0,25 H), 4,88 (s, 2 H), 3,71 ~ 3,08 (m, 4
H), 2,40 ~ 2,20 (m, 3 H), 2,20 ~ 2,00 (m, 3 H), 2,00 ~ 1,40 (m, 5 H);; LRMS (ES) m/z 503,9
M*™+1).

Vi du 59: Hop chit 11702, 2-((4-((N-metyl-N-(2-(4-metylpiperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl))phenyl)—5 -(diflorometyl)-1,3,4-oxadiazol

Budc 1: tert-butyl 4-(2-hydroxyetyl)piperazin-1-cacboxylat

HO\/\N/H | Ho\/\N/\I

K/NH I\/N\Boc

Dung dich cia 2-(piperazin-1-yl)ethan-1-ol (0,943 ml, 7,681 mmol) va di-tert-butyl
dicacbonat (1,760 g, 8,065 mmol) trong tetrahydrofuran (5 ml) dugc i{huz‘iy & nhiét do phong
trong 18 gio. Tiép d6, nuée duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét
bing etyl axetat. L6p hitu co dugc ria bing dung dich natri clorua bdo hoa, duoc sdy kho

b?ing magie sunfat khan, dugc loc, va dugc ¢d dic trong chan khong. Cin dugc sic ky (SiO,,
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cdt 24 g; metanol/diclorometan = 0-10%) dé thu dugc tert-butyl 4-(2-hydroxyetyl)piperazin-
1-cacboxylat du6i dang dau khong mau (1,750 g, 98,9%).

Budc 2: tert-butyl 4-(2-((metylsunfonyl)oxy)etyl)piperazin-1-cacboxylat

HO\/\N/\l MSO\/\N/H

k\/N\Boc k\/N

“Boc

Dung dich cua tert-butyl 4-(2-hydroxyetyl)piperazin-1-cacboxylat (1,750 g, 7,598
mmol), metansunfonyl clorua (0,706 ml, 9,118 mmol) va trietylamin (1,589 ml, 11,398
mmol) trong diclorometan (20 ml) duge khudy & nhiét d6 phong trong 18 gid. Tiép d6, nuéc
dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bang diclorometan. L6p
hitu co duge rira bing dung dich natri clorua bao hoa, duge séy kho bing magie sunfat khan,
duge loc, va dugc cd dic trong chan khong. Cin duoc sic ky (SiOz, cot 24 g;
metanol/diclorometan = 0-10%) aé thu dugc - tert-butyl 4-(2-
((metylsunfonyl)oxy)etyl)piperazin-1-cacboxylat duéi dang chit rin mau tring (1,850 g,
78,9%).

Budc 3: metyl 4-((phenylamino)metyl)benzoat

Q. — Yro.

Dung dich cuia anilin (4,902 ml, 53,688 mmol), metyl 4-(bromometyl)benzoat (13,528
g, 59,057 mmol), kali iodua (4,456 g, 26,844 mmol) va kali cacbonat ( 11,130 g, 80,533 mmol)
trong N,N-dimetylformit (50 ml) dwoc khudy & nhiét d6 phong trong 18 gio. Tiép d6, nudc
dugc bd sung vio hdn hop phan tmg, sau d6 hdn hop duge chiét bing etyl axetat. Lép hitu
co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan,
dugc loc, va duge cd dic trong chin khong. Cin duge sic ky (SiOz, cot 80 g; etyl
axetat/hexan = 0-25%) dé thu duoc metyl 4-((phenylamino)metyl)benzoat dudi dang chat
16ng mau vang (7,800 g, 60,2%).

Budc 4: metyl 4-(((N-(tert-butoxycacbonyl)sunfamoy1)(phenyl)amino)metyl)benzoat
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Dung dich cua cloro sunfonylisoxyanat (0,704 g, 4,973 mmol) va tert-butanol (0,456
ml, 4,766 mmol) trong diclorometan (20 ml) dugc khudy & 0°C trong 1 gid, va dugc tron véi
metyl 4-((phenylamino)metyl)benzoat (1,000 g, 4,144 mmol) va trietylamin (0,866 ml, 6,217
mmol). Hon hgp phan tng duoc khudy & nhiét do phong trong 18 gid. Tiép d6, nude dugce
bd sung vao hdn hop phan g, sau d6 hdn hop dugc chiét bing diclorometan. Lép hitu co
dugc rira b%lng dung dich natri clorua bdo hoa, dugc se‘iy kho béng magie sunfat khan, dugc
loc, va dugce ¢ dic trong chan khéng. Cin dugc séc ky (SiOa, cot 40 g; etyl axetat/hexan =
0-30%) dé thu duogc metyl 4-((N~(tert-
butoxycacbonyl)sunfamoyl)(phenyl)amino)metyl)benzoat du¢i dang cht rin mau tring
(1,190 g, 68,3%).

Budc 5: metyl 4-(((N-(tert-butoxycacbonyl)-N-
metylsunfamoyl)(phenyl)amino)metyl)benzoat

Dung dich cuia metyl 4-(((N-(tert-
butoxycacbonyl)sunfamoyl)(phenyl)amino)metyl)benzoat (1,400 g, 3,330 mmol) trong
N,N-dimetylformit (5 ml) dugc bd sung tir tir natri hydrua (60,00%, 0,200 g, 4,994 mmol) &
0°C, va hén hop duge khudy trong 0,5 gio. Hon hop phan tng duge xi y véi iodometan
(0,311 ml, 4,994 mmol), va dugc khuéy & nhiét do phong trong 3 gio. Tiép doé, nuéde duogc
b6 sung vao hén hop phén tng, sau d6 hdn hop dugc chiét bing etyl axetat. L6p hitu co duge
rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan, dugc loc, va
dugc cd dic trong chan khong. Cin dugc sic ky (SiOa, cot 40 g; etyl axetat/hexan = 0-30%)
dé thu - dugc metyl 4-(((N-(tert-butoxycacbonyl)-N-
metylsunfamoyl)(phenyl)amino)metyl)benzoat duéi dang chit rin mau tring (1,095 g,
75,7%).
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Budc 6: metyl 4-(((N-metylsunfamoyl)(phenyl)amino)metyl)benzoat

: N
| |
o=§=?©\(o\ o=§=/o\©\n/o\
N HN g

Boc” o ~

Dung ;lich cla metyl 4-(((N—(tért—butoxycacbonyl)-N-
metylsunfamoyl)(phenyl)amino)metyl)benzoat (1,095 g, 2,520 mmol) va axit clohydric
(dung dich 4,00 M trong 1,4-dioxan, 6,300 ml, 25,201 mmol) trong 1,4-dioxan (3 ml) dugc
khudy & nhiét d6 phong trong 18 gio, va dugc cb dic dudi ap sudt thip dé loai bé dung moi.
Cén dugc pha loang bang dietylete (20 ml), va dugc khudy. Két tiia duge thu thap bing cach
loc va duogc sdy kho dé thu duogc metyl 4-(((N-
metylsunfamoyl)(phehyl)amino)metyl)benzoat duéi dang chit rin mau tring (0,711 g,
84,4%).

Buéce 7: tert-butyl 4-(2-((N-(4-(methoxycacbonyl)benzyl)-N-
phenylsunfamoyl)(rﬂetyl)amino)etyl)piperazin- 1-cacboxylat '

CL > oy
N S 0=5=0 oL
0=8=0 oL

N
HN_ o g

Dung dich ciia metyl 4-((N-metylsunfamoyl)(phenyl)amino)metyl)benzoat (0,711 g,
2,126 mmol), tert-butyl 4-(2-((metylsunfonyl)oxy)etyl)piperazin-1-cacboxylat (0,787 g,
2,552 mmol) va natri hydrua (60,00%, 0,102 g, 2,552 mmol) trong N,N-dimetylformit (5 ml)
dugc khudy & nhiét d6 phong trong 18 gio. Tiép d6, nudc duoc bd sung vao hdn hgp phén
tng, sau d6 hdn hop dugc chiét bing etyl axetat. L6p hitu co dugc rira bang dung dich natri
clorua bao hoa, dugc sy kho bing magie sunfat khan, dugc loc, va dugc ¢ dic trong chin
khong. Cin dugc sic ky (SiOa, cot 40 g; etyl axetat/hexan = 0-80%) dé thu dugc tert-butyl
4-(2-((N-(4-(methoxycacbonyl)benzyl)-N-phenylsunfamoyl)(metyl)amino)etyl)piperazin-
1-cacboxylat dudi dang chét 16ng khéng mau (0,732 g, 62,9%).

Budc 8: metyl 4-(((N-metyl-N-(2-(piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat hydroclorua
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Boc’N\) H(\) HCl

Dung dich cua tert-butyl 4-(2-((N-(4-(methoxycacbonyl)benzyl)-N-
phenylsunfamoyl)(metyl)amino)etyl)piperazin-1-cacboxylat (0,732 g, 1,338 mmol) va axit
clohydric (dung dich 4,00 M trong 1,4-dioxan, 3,345 ml, 13,381 mmol) trong 1,4-dioxan (10
ml) dugc khudy & nhiét do phong trong 18 gid, va dugc cb dic dudi ap sut thip dé loai bd
dung méi. Cin dugce pha lodng bang dietylete (20 ml) va dugc khudy. Két taa duoc thu thap
bing céch loc va dugc siy khd dé thu dugc metyl 4-((N-metyl-N-(2-(piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat hydroclorua duéi dang chit rin mau nga
(0,480 g, 74,3%).

Bude 9: metyl 4-((N-metyl-N-(2-(4-metylpiperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat

Q, .,
HCI  0=$=0 o, —m 0=$=0 o
(o)

N/\/N\ 0 N/\/N\
o g

Dung dich clia metyl 4-(((N-metyl-N-(2-(piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat hydroclorua (0,080 g, 0,166 mmol) va
paraformandehit (O,le g, 0,331 mmol) trong diclorometan (5 ml) &uqc khudy & nhiét do
phong trong 0,5 gio, va dugc trdn v6i natri triaxetoborohydrua (0,070 g, 0,331 mmol). Hon
hop phan tmg dugc khudy & ciing nhiét do trong 18 giv. Tiép d6, nude duge bd sung vao
hén hop phan tng, sau d6 hdn hop duoc chiét bang diclorometan. Lép hitu co dugc rira bang
dung dich natri clorua bio hoa, duogc siy kho bing magie sunfat khan, duogc loc, va duoc ¢d
dic trong chan khong. Cin dugc sic ky (SiOa, cot 12 g; metanol/diclorometan = 0-10%) dé
thu duoc metyl 4-(((N-metyl-N-(2-(4-metylpiperazin-1-
yDetyl)sunfamoy!1)(phenyl)amino)metyl)benzoat duéi dang diu khéng mau (0,054 g, 70,8%).

Buéce 10: 4-(((N-metyl-N-(2-(4-metylpiperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit '
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Dung dich cua metyl 4-(((N-metyl-N-(2-(4-metylpiperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzoat (0,054 g, 0,117 mmol) va hydrazin
monohydrat (0,057 ml, 1,172 mmol) trong etanol (3 ml) dugc khudy & 80°C trong 18 gid, va
dugc 1am mat xudng nhiét d6 phong dé két thuc phén tmg. Hon hop phan tmg duogc co dic
dudi 4p sudt thip dé loai bd dung méi. Cin dwoc pha lodng bing natri bicacbonat (5 ml) va
dugc khuéy. Két tua dugce thu thap bﬁng cach loc va duoc séy kho dé thu dugc 4-(((N-metyl-
N-(2-(4-metylpiperazin-1-yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit dudi
dang chét rin mau tréng (0,025 g, 46,3%).

Budc 11: Hop chit 11702

l/\ N~ N o l/\N/\/ NJ -N
N - _N
Dung dich cua 4-(((N-metyl-N-(2-(4-metylpiperazin-1-

yDetyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit (0,025 g, 0,054 mmol), anhydrit 2,2-
difloroaxetic (0,067 ml, 0,543 mmol) va trietylamin (0,038 ml, 0,271 mmol) trong
tetrahydrofuran (5 ml) dugc khudy & 80°C trong 1 gid, va duogc lam mat xudng nhiét do
phong @ két thic phan tng. Tiép d6, dung dich natri bicacbonat bio hda duoc bd sung vao
hén hop phén ting, sau 6 hén hop duge chiét bang diclorometan. Hdn hop hai pha duoc cho
di qua thiy tinh déo dé loai bd cin rin va 16p nudce, va 16p hitu co thu dugc duge cd dac
trong chan khong. Cin dugc sic ky (SiO2, cot 4 g; metanol/diclorometan = 0-10%) dé thu
dugce . 2-((4-(((N-metyl-N-(2-(4-metylpiperazin-1-
yletyl)sunfamoyl)(phenyl)amino)metyl))phenyl)-5-(diflorometyl)-1,3,4-oxadiazol ~ dudéi
dang du khong mau (0,023 g, 81,4%).

'H NMR (400 MHz, CDs0D) 58,01 (d, 2H, J = 8,4 Hz), 7,53 (d, 2H, J= 8,4 Hz), 7,54
~17,25 (m, 6H), 7,22 (t, 1H, J= 51,5 Hz), 5,00 (s, 2H), 3,23 (t, 2H, J= 6,9 Hz), 2,88 (s, 3H),
2,47 ~ 2,43 (m, 10H), 2,27 (s, 3H); LRMS (ES) m/z 521,4 (M*+1)
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Vi du 60: Hop chit 11704, 2-((4-((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl))phenyl)-5-(diflorometyl)-1,3,4-oxadiazol

Budc 1: metyl 4-(((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat

L, Q,
HCl o:$::@(o\ B — 0=z=0 1O NQ
N 0

~NC |/\ h
Hr,l/\N © o/j"\)
Dung dich cua metyl 4-(((N-metyl-N-(2-(piperazin-1-

yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat hydroclorua (0,080 g, 0,166 mmol) va
oxetan-3-on (0,024 g, 0,331 mmol) trong diclorometan (5 ml) dugc khudy & nhiét do phong
trong 0,5 gid, va dugc tron v6i natri triaxetoborohydrua (0,070 g, 0,331 mmol). Hon hop
phén tng dugc khua‘iy & cing nhiét do trong 18 gio. Tiép do, nuc’rc‘duqc bd sung vao hdn
hop phan mg, sau d6 hén hop duge chiét bang diclorometan. Lép hitu co duge rira bing
dung dich natri clorua bdo hoa, durge sdy kho bing magie sunfat khan, duoc loc, va duoc ¢co
dic trong chin khéng. Can dugc sic ky (SiO2, cot 12 g; metanol/diclorometan = 0-10%) dé
thu dugc metyl 4-((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat duéi dang chit 16ng khong mau (0,075 g,
90,6%).

Budc 2: 4-((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit

N N H
0=8=0 N§ 0=S=0 N.
> - . | NH,
NN

& o |/\N/\/N\ 0
Ingad "

‘Dung dich  cua metyl  4-(((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat (0,075 g, 0,150 mmol) va hydrazin
monohydrat (0,073 ml, 1,500 mmol) trong etanol (3 ml) duge khudy & 80°C trong 18 gid, va
dugc 1am mat xubng nhiét do phong dé két thuc phan tmg. Hn hop phén tng duoc cd dic

dudi ap suét thip dé loai bo dung moi. San phim thé dugc sir dung ngay ma khong cén tinh
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ché thém (4-(((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit, 0,071 g, 94,2%, chit 16ng khong

mau).

Budc 3: Hop chét 11704

O,
(\N/\/"\ 0 (\N/\/N\ N-N
> ugad
Dung dich ciia 4-((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-

yDetyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit (0,071 g, 0,141 mmol), anhydrit 2,2-
difloroaxetic (0,176 ml, 1,413 mmol) va trietylamin (0,098 ml, 0,706 mmol) trong
tetrahydrofuran (5 ml) duge khudy & 80°C trong 1 gid, va dugc 1am mét xudng nhiét do
phong dé két thic phan tmg. Tiép d6, dung dich natri bicacbonat bdo hoa duoc bd sung vao
hdn hop phan tng, sau d6 hén hop dugc chiét bing diclorometan. Hn hop hai pha dugc cho
di qua thdy tinh déo dé loai bé cin rin va 16p nuéce, va 16p hitu co thu duge duge cd dic
trong chin khéng. Cin duge sic ky (SiOz, ¢t 4 g; metanol/diclorometan = 0-10%) dé thu
duogc 2-((4-((N-metyl-N-(2-(4-(oxetan-3-yl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl))phenyl)-5-(diflorometyl)-1,3,4-oxadiazol ~ duéi
dang chit 16ng mau vang (0,031 g, 39,0%).

'H NMR (400 MHz, CD;OD) 88,01 (dt, 1H, J = 8,6, 1,8 Hz), 7,53 (dt, 1H, J = 2,5,
1,8 Hz), 7,41 ~ 7,32 (m, 4H), 7,29 ~ 7,25 (m, 1H), 7,22 (t, 1H, J = 51,6 Hz), 4,99 (s, 2H),
4,67 (t, 2H, J = 6,8 Hz), 4,57 (t, 2H, J = 6,3 Hz), 3,50 ~ 3,44 (m, 1H), 3,23 (t, 2H, J = 6,9
Hz), 2,87 (s, 3H), 2,52 ~ 2,45 (m, 4H), 2,47 (t, 2H, J = 6,9 Hz), 2,36 ~ 2,33 (m, 4H) ; LRMS
(ES) m/z 563,4 (M*+1)

Vi du 61: Hop chit 11713, 2-((4-(((N-metyl-N-(2-(4-axetylpiperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl))phenyl)-5-(diflorometyl)-1,3,4-oxadiazol

Budc 1: metyl 4-(((N-(2-(4-axetylpiperazin-1-yl)etyl)-N-
metylsunfamoyl)(phenyl)amino)metyl)benzoat
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Dung dich clia metyl 4-((N-metyl-N-(2-(piperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzoat hydroclorua (0,040 g, 0,083 mmol),
trietylamin (0,023 ml, 0,166 mmol) va anhydrit axetic (0,017 g, 0,166 mmol) trong
diclorometan (2 ml) dugc khudy & nhiét d6 phong trong 2 gid. Tiép d6, nude duoc bd sung
vao hdn hgp phan ting, sau d6 hdn hop dugc chiét bing diclorometan. Hon hop hai pha dugc
cho di qua thity tinh déo dé loai bo cin rén va 16p nuéde, va 16p hitu co thu duge duoc ¢ dic
trong chan khong. Cin dugc sic ky (SiO», cot 4 g; etyl axetat/hexan = 0-30%) dé thu duoc
metyl 4-(((N-(2-(4-axetylpiperazin-1-yl)etyl)-N-
metylsunfamoy1)(phenyl)amino)metyl)benzoat duéi dang chit 1ong khéng mau (0,039 g,
96,4%).

Budc T 2: 4-(((N-metyl-N-(2-(4-axetylpiperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit '

) 'ﬂ H
o=z=o o 0=$=0 NogH,
N~ 0

MO vohe

(o} o

Dung dich cua metyl 4-(((N-(2-(4-axetylpiperazin-1-yl)etyl)-N-
metylsunfamoyl)(phenyl)amino)metyl)benzoat (0,039 g, 0,080 mmol) va hydrazin
monohydrat (0,039 ml, 0,798 mmol) trong etanol (2 ml) dugc khudy & 80°C trong 18 gid, va
duge 1am mat xudng nhiét d6 phong dé két thic phan tng. Hn hop phan tng duoc ¢b dic
dudi ap suét thp dé loai bo dung mdi. Cin dugc pha lodng bing dung dich natri bicacbonat
béo hoa (5 ml) va dugc khudy. Két tua dugc thu thap bang cach loc, dugc rira bing hexan,
vi dugc sdy khdo @& thu duwgc  4-((N-metyl-N-(2-(4-axetylpiperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit dudi dang ddu mau vang (0,037 g,
95,1%).

Budc 3: Hop chit 11713
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Dung dich cua 4-(((N-metyl-N-(2-(4-axetylpiperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit (0,037 g, 0,076 mmol), anhydrit 2,2-
difloroaxetic (0,019 ml, 0,152 mmol) va trietylamin (0,021 ml, 0,152 mmol) trong
tetrahydrofuran (2 ml) dugc khudy & 80°C trong 0,5 gio, va dugc lam mat xudng nhiét do
phong dé két thuc phan tng. Tiép d6, dung dich natri bicacbonat bdo hoa duogc bd sung vao
hén hop phan tng, sau d6 hdn hop dugc chiét bing diclorometan. Hon hop hai pha duge cho
di qua thiy tinh déo~ dé loai bo cin rin va 16p nudce, va 16p hitu co thu duogc duogc c6 dic
trong chan khong. Cin dugc sic ky (SiO2, ¢t 4 g; metanol/diclorometan = 0-5%) dé thu
dugc 2-((4-(((N-metyl-N-(2-(4-axetylpiperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl))phenyl)-5-(diflorometyl)-1,3,4-oxadiazol ~ dudi
dang chét Iéng mau vang (0,009 g, 21,6%).

'H NMR (400 MHz, CD3OD) 88,02 (d, 2H, J= 8,4 Hz), 7,53 (d, 2H, J= 8,4 Hz), 7,42
~17,26 (m, 5H), 7,22 (t, 1H, J = 51,6 Hz), 5,01 (s, 2H), 3,55 (t, 2H, J = 5,0 Hz), 3,51 (t, 2H,
J=5,0 Hz), 3,26 (t, 2H, J = 6,6 Hz), 2,89 (s, 3H), 2,52 ~ 2,49 (m, 4H), 2,44 (t, 2H, J = 5.0
Hz), 2,09 (s, 3H) ; LRMS (ES) m/z 549,4 (M*+1)

Vi du 62: Hop chét 11714, 2-((4-(((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl))pheny1)-5-(diflorometyl)-1,3,4-oxadiazol

Budce 1: metyl 4-((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat

CL C,
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Dung dich cua metyl 4-(((N-metyl-N-(2-(piperazin-1-

yl)etyl)sunfamoyl)(pilenyl)amino)metyl)benzoat hydroclorua (0,0'40 g, 0,083 mmol),
trietylamin (0,023 ml, 0,166 mmol) va metansunfonyl clorua (0,013 ml, 0,166 mmol) trong
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diclorometan (2 ml) dugc khudy & nhiét 6 phong trong 2 gio. Tiép do6, nude duge bd sung
vao hén hop phan mg, sau d6 hdn hop dugc chiét bing diclorometan. Hdn hop hai pha dugc
cho di qua thiy tinh déo dé loai bé cin rin va 16p nuée, va 16p hitu co thu duge duge cd dic
trong chan khong. Cin duge sic ky (SiOz, cot 4 g; etyl axetat/hexan = 0-30%) dé thu dugc
metyl 4-(((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzoat dudi dang chit rin mau vang (0,043 g,
99,0%).

Budce 2: 4-(((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yl)etyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit

N N H
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Dung dich cua metyl 4-(((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yDetyl)sunfamoyl)(phenyl)amino)metyl)benzoat (0,043 g, 0,082 mmol) va hydrazin
monohydrat (0,040 ml, 0,820 mmol) trong etanol (2 ml) dugc khudy & 80°C trong 18 gid, va
dugc 1am mét xudng nhiét do phong dé két thuc phan ung. Hn hop phan img dugc c6 dic
dudi ap suét thap dé loai b dung méi. Cin duge pha loiing bing dung dich natri bicacbonat
bdo hoa (5 ml) va dugc khudy. Két tia dugc thu thap bing cach loc va dugce sdy kho dé thu
duoc 4-(((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yl)etyl)sunfamoy1)(phenyl)amino)metyl)benzohydrazit duéi dang chit long khong mau
(0,039 g, 90,7%).

Budc 3: Hop chit 11714
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Dung dich cla 4-(((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-

yDetyl)sunfamoyl)(phenyl)amino)metyl)benzohydrazit (0,039 g, 0,074 mmol), anhydrit 2,2-

-127-



26510

difloroaxetic (0,018 ml, 0,149 mmol) va trietylamin (0,021 ml, 0,149 mmol) trong
tetrahydrofuran (2 ml) dugc khudy & 80°C trong 0,5 gid, va dugc 1am mat xudng nhiét do
phong @é két thiic phan vmg. Tiép d6, dung dich natri bicacbonat bdo hoa duogc bd sung vao
hén hop phan tng, sau d6 hdn hop dugc chiét bing diclorometan. H3n hop hai pha duge cho
di qua thity tinh déo dé loai bd cin rén va 16p nudc, va 16p hitu co thu dugc duge cd dic
trong chan khong. Cin dugc sic ky (SiOz, cot 4 g; metanol/diclorometan = 0-5%) d& thu
dugc 2-((4-((N-metyl-N-(2-(4-(metylsunfonyl)piperazin-1-
yletyl)sunfamoyl)(phenyl)amino)metyl))phenyl)-5-(diflorometyl)-1,3,4-oxadiazol dudi
dang ddu mau vang (0,011 g, 25,3%).

I'H NMR (400 MHz, CDsOD) 88,02 (d, 2H, J = 8,5 Hz), 7,54 (d, 2H, J = 8,6 Hz), 7,42
~17,26 (m, SH), 7,22 (t, 1H, J = 51,7 Hz), 5,00 (s, 2H), 3,24 (t, 2H, J = 6,6 Hz), 3,19 ~ 3,17
(m, 4H), 2,89 (s, 3H), 2,81 (s, 3H), 2,56 ~ 2,54 (m, 4H), 2,50 (t, 2H, J = 6,6 Hz) ; LRMS
(ES) m/z 585,3 (M*+1)

Vi du 63: Hop chit 11787, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1l)benzyl)-N-

phenyl-2,7-diazaspiro[3,5]nonan-7-sunfonamit hydroclorua

Bu6c 1: tert-butyl 7-((1H-imidazol-1-yl)sunfonyl)-2,7-diazaspiro[3,5]nonan-2-

cacboxylat
H
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Dung dich cua 1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat (2,000 g, 5,520 mmol) va tert-butyl 2,7-diazaspiro[3,5]nonan-2-
cacboxylat (1,187 g, 5,244 mmol) trong axetonitril (20 ml) dugc khudy & nhiét do phong
trong 18 gid. Tiép d6, nude duge bd sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét
bang etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bo hoa, duoc siy kho
bing magie sunfat khan, duoc loc, va dugc ¢ dic trong chin khong. Can dugc sic ky (SiO2,
cdt 40 g; metanol/diclorometan = 0-10%) dé thu duoc tert-butyl 7-((1H-imidazol-1-
yl)sunfonyl)-2,7-diazaspiro[3,5]nonan-2-cacboxylat dudi dang chét rin mau tring (0,830 g,
42,2%).
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Bude 2: 1-((2-(tert-butoxycacbonyl)-2,7-diazaspiro[3,5]nonan-7-yl)sunfonyl)-3-

metyl-1H-imidazol-3-ium triflorometansunfonat
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Dung dich cua tert-butyl 7-((1H-imidazol-1-yl)sunfonyl)-2,7-diazaspiro[3,5]nonan-
2-cacboxylat (0,900 g, 2,525 mmol) va metyl triflorometansunfonat (0,305 ml, 2,777 mmol)
trong diclorometan (10 ml) dugc khudy & 0°C trong 3 gio. Tiép d6, nudc duge bd sung vao
hdn hop phan tmg, sau d6 hdn hgp dugc chiét bing diclorometan. Lép hitu co duge rira bing
dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dugc loc, va dugc co
déc trong chan khong. Két tua dugc thu thap béng cach loc, dugc rira bz"mg diclorometan, va
dugc siy khé dé thu dugc 1-((2-(tert-butoxycacbonyl)-2,7-diazaspiro[3,5]nonan-7-
yl)sunfonyl)-3-metyl-1H-imidazol-3-ium triflorometansunfonat duéi dang chit rin mau
tréang (1,282 g, 97,5%).

Budc 3: tert-butyl 7-(N-phenylsunfamoyl)-2,7-diazaspiro[3,5]nonan-2-cacboxylat

N -
N+ ot @\
[N) NH

é:O =

N N

Boc¢ Boc/

Dung dich cua 1-((2-(tert-butoxycacbonyl)-2,7-diazaspiro[3,5]nonan-7-yl)sunfonyl)-
3-metyl-1H-imidazol-3-ium triflorometansunfonat (1,282 g, 2,463 mmol) va anilin (0,270
ml, 2,955 mmol) trong axetonitril (10 ml) dugc khudy & nhiét do phong trong 18 gid. Tiép
d6, nuéc duge bd sung vao hdn hop phin tng, sau d6 hdn hop dugc chiét bing etyl axetat.
Lép hitu co dugc rira bing dung dich natri clorua bio hoa, dugc sdy kho bang magie sunfat
khan, dugc loc, va duge c¢d dic trong chian khong. Cin dugce sic ky (SiO2, c0t 24 g; etyl
axetathexan = 0-50%) d& thu dugc tert-butyl  7-(N-phenylsunfamoyl)-2,7-
diazaspiro[3,5]nonari-2-cacboxylat duéi dang chit 16ng khéng mau (‘0,192 g, 20,4%).

Bugc 4: tert-butyl 7-(N-(4-(methoxycacbonyl)benzyl)-N-phenylsunfamoyl)-2,7-

diazaspiro[3,5]nonan-2-cacboxylat
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Dung dich -cta tert-butyl 7-(N-phenylsunfamoyl)-2,7-diazaspiro[3,5]nonan-2-
cacboxylat (0,192 g, 0,503 mmol), metyl 4-(bromometyl)benzoat (0,138 g, 0,604 mmol) va
natri hydrua (60,00%, 0,030 g, 0,755 mmol) trong N,N-dimetylformit (5 ml) dwoc khudy &
nhiét 46 phong trong 18 gid. Tiép d6, nuéc duoc bd sung vao hdn hep phan tng, sau d6 hdn
hop duoc chiét bang etyl axetat. L6p hitu co dugce rira bang dung dich natri clorua bo hoa,
duoc séy kho b%mg magie sunfat khan, dugc loc, va dugc cd ddc trong chan khong. Can duoc
sic ky (SiO2, cdt 4 g; etyl axetat/hexan = 0-30%) dé thu duoc tert-butyl 7-(N-(4-
(methoxycacbonyl)benzyl)-N-phenylsunfamoyl)-2,7-diazaspiro[3,5nonan-2-cacboxylat
duéi dang chét rén mau tréng (0,151 g, 56,5%).

Buéc 5: tert-butyl 7-(N-(4-(hydrazincacbonyl)benzyl)-N-phenylsunfamoyl)-2,7-

diazaspiro[3,5]nonan-2-cacboxylat
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Dung dich cua tert-butyl 7-(N-(4-(methoxycacbonyl)benzyl)-N-phenylsunfamoyl)-
2,7-diazaspiro[3,5]nonan-2-cacboxylat (0,075 g, 0,142 mmol) va hydrazin monohydrat
(0,069 ml, 1,416 mmol) trong etanol (5 ml) dugc khudy & 80°C trong 18 gio, va duoc lam
mat xubng nhiét do phong dé két thiic phan tmg. Hbn hop phan tng dwoc ¢d dic dudi ap
suét thdp dé loai bé dung mdi. Cin dugc pha loing biang dung dich natri bicacbonat bo hoa
(5 ml) va duoc khuéy. Két taa dugc thu thap b%ing cach loc va duoc séy kho dé thu duoc tert-
butyl 7-(N-(4-(hydrazincacbonyl)benzyl)-N-phenylsunfamoyl)-2,7-diazaspiro[3,5nonan-2-
cacboxylat du6i dang chét rin mau tréng (0,073 g, 97,3%).

Budc 6: tert-butyl 7-(N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-

phenylsunfamoyl)-2,7-diazaspiro[3,5]nonan-2-cacboxylat
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Dung dich cua tert-butyl 7-(N-(4-(hydrazincacbonyl)benzyl)-N-phenylsunfamoyl)-
2,7-diazaspiro[3,5]nonan-2-cacboxylat (0,073 g, 0,138 mmol), anhydrit 2,2-difloroaxetic
(0,051 ml, 0,413 mmol) va trietylamin (0,058 ml, 0,413 mmol) trong tetrahydrofuran (3 ml)
dugc khudy & 80°C trong 0,5 gid, va dugc 1am mat xubng nhiét dd phong dé két thic phan
tng. Tiép d6, dung dich natri bicacbonat bdo hoa dugc bd sung vao hon hop phéan tng, sau
d6 hdn hop duoc chiét bang etyl axetat. Lop hitu co dugc rira bing dung dich natri clorua
bao hoa, dugc siy kho bang magie sunfat khan, dugc loc, va duoc cd dic trong chan khong.
Cin duge séc ky (SiO», cot 4 g; etyl axetat/hexan = 0-50%) d& thu duoc tert-butyl 7-(N-(4-
(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylsunfamoyl)-2,7-
diazaspiro[3,5]nonan-2-cacboxylat dudi dang chat rin mau tring (0,081 g, 99,7%).

Budc 7: Hop chit 11787

Dung dich cua tert-butyl 7-(N-(4-(5-(diﬂorometyl)-1,3,4-oxédiazol-2-yl)benzyl)-N-
phenylsunfamoyl)-2,7-diazaspiro[3,5]nonan-2-cacboxylat (0,081 g, 0,137 mmol) va axit
clohydric (dung dich 4,00 M, 0,343 ml, 1,374 mmol) trong 1,4-dioxan (5 ml) dugc khudy &
nhiét d6 phong trong 2 gid, va dugc cd dic dudi ap sudt thip dé loai bo dung méi. Cin duoc
pha lodng bang dietylete (10 ml), va dugc khudy. Két tia duogc thu thap bang céach loc va
duge sdy kho dé thu duge N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenyl-
2,7-diazaspiro[3,5]nonan-7-sunfonamit hydroclorua du6i dang chét rin mau vang (0,067 g,
92,9%).
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'H NMR (400 MHz, CD;0D) 8,02 (d, 2H, J=8,1 Hz), 7,52 (d, 2H, J= 8,2 Hz), 7,41
~ 7,24 (m, 5H), 7,21 (t, 1H, J = 51,6 Hz), 4,98 (s, 2H), 3,85 (s, 4H), 3,24 ~ 3,22 (m, 4H),
1,89 ~ 1,86 (m, 4H) ; LRMS (ES) m/z 490,3 (M*+1)

Vi du 64: Hop chét 11788, N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-2-
(oxetan-3-yl)-N-phenyl-2,7-diazaspiro[3,5]nonan-7-sunfonamit

80 o S5z¢ o
N ‘o | )—CFH ——— N ‘o | )—CFH
N-N N-N
HN HCI N

i

Dung dich cua N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenyl-2,7-
diazaspiro[3,5]nonan-7-sunfonamit hydroclorua (0,030 g, 0,057 mmol) va oxetan-3-on
(0,008 g, 0,114 mmol) trong diclorometan (3 ml) dugc khudy & nhiét d6 phong trong 1 gio,
va dugc tron véi natri triaxetoborohydrua (0,024 g, 0,114 mmol). Hon hop phan tng dugc
khudy & clng nhiét d¢ trong 3 gio. Tiép d6, nuéc duge bd sung vao hdn hop phan tng, sau
d6 hdn hogp dugc chiét bing diclorometan. Lép hitu co dugc rira bing dung dich natri clorua
bdo hoa, dugc séy kho bﬁng magie sunfat khan, dugc loc, va dugc cd dic trong chan khong.
Cin duge sic ky (SiO2, cot 4 g; metanol/diclorometan = 0-10%) @& thu dugc N-(4-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-2-(oxetan-3-yl)-N-phenyl-2,7-

diazaspiro[3,5]nonan-7-sunfonamit duéi dang chét rin mau tréng (0,021 g, 67,5%).

'H NMR (400 MHz, CD;0D) 88,01 (d, 2H, J= 8,3 Hz), 7,52 (d, 2H, J= 8,2 Hz), 7,41
~7,39 (m, 2H), 7,35 ~ 7,31 (m, 2H), 7,27 ~ 7,23 (m, 1H), 7,21 (t, 1H, J= 51,7 Hz), 4,99 (s,
2H), 4,74 (t, 2H, J = 6,8 Hz), 4,48 (dd, 1H, J=6,8, 5,0 Hz), 3,20 ~ 3,16 (m, 8H), 1,79 ~ 1,76
(m, 4H) ; LRMS (ES) m/z 546,3 (M*+1)

Vi du 65: Hop chét 11789, 2-xyclobutyl-N-(4-(5-(diﬂorometyl)-1,3,4-oxadiazol-2-
yl)benzyl)-N-phenyl-2,7-diazaspiro[3,5]nonan-7-sunfonamit
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Dung dich ctia N-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenyl-2,7-
diazaspiro[3,5]nonan-7-sunfonamit hydroclorua (0,030 g, 0,057 mmol) va xyclobutanon
(0,008 g, 0,114 mmol) trong diclorometan (3 ml) duoc khudy & nhiét do phong trong 1 gio,
va duoc tron v6i natri triaxetoborohydrua (0,024 g, 0,114 mmol). Hon hop phén mg dugc
khudy & cing nhiét do trong 3 gio. Tiép d6, nude duge bd sung vao hdn hop phan tmg, sau
d6 hdn hop dugc chiét bang diclorometan. Lép hitu co duge rira bing dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc, va dugc c6 dic trong chan khong.
Cin dugc sic ky (SiO2, cot 4 g; metanol/diclorometan = 0-10%) d& thu dugc 2-xyclobutyl-
N-(4-(5-(diﬂoromety])-1,3,4-oxadiazol-2-yl)benzyl)—N-phenyl—2,7-diazaspiro[3,5]nonan-7-
sunfonamit dudi dang chét léng khong mau (0,023 g, 74,2%).

'H NMR (400 MHz, CD;0D) 88,01 (d, 2H, J= 8,4 Hz), 7,51 (d, 2H, J = 8,5 Hz), 7,40
~17,37 (m, 2H), 7,35 ~ 7,31 (m, 2H), 7,28 ~ 7,24 (m, 1H), 7,22 (t, 1H, J= 51,6 Hz), 3,61 (s,
4H), 3,22 ~ 3,19 (m, 4H), 2,24 ~ 2,16 (m, 2H), 2,10 ~ 2,01 (m, 2H), 1,91 ~ 1,83 (m, 2H),
1,82 ~ 1,79 (m, 4H) ; LRMS (ES) m/z 544,3 (M*+1)

Vi du 66: Hop chét 11823, (R)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-
2-yDmetyl)-3,4-dimetyl-N-(m-tolyl)piperazin-1-sunfonamit

Bugc 1: ‘tert-butyl (R)-4-((1H-imidazol-1-yl)sunfonjfl)-2-mety1piperazin-1-

cacboxylat
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Dung dich cta 1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat (9,600 g, 26,497 mmol) va tert-butyl (R)-2-metylpiperazin-1-
cacboxylat (5,838 g, 29,147 mmol) trong axetonitril (100 ml) duoc khqu & nhiét d6 phong

-133-



26510

trong 16 gio. Tiép d6, nudc duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugce chiét
bang etyl axetat. Lé6p hitu co duge rira bing dung dich amoni clorua bdo hoa, dugc sdy kho
b%mg magie sunfat khan, duoc loc, va dugc ¢b dic trong chan khong. Cin duge sic ky (SiOo,
cOt 40 g; etyl axetat/hexan = 0-40%) dé thu duoc tert-butyl (R)-4-((1H-imidazol-1-
yl)sunfonyl)-2-metylpiperazin-1-cacboxylat du6i dang chét rin mau vang (4,600 g, 52,5%).

Buge 2: (R)-1-((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-metyl-

1H-imidazol-3-ium triflorometansunfonat
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Dung dich cuia tert-butyl (R)-4-((1H-imidazol-1-yl)sunfonyl)-2-metylpiperazin-1-
cacboxylat (4,600 g, 13,923 mmol) va mety] triflorometansunfonat (1,527 ml, 13,923 mmol)
trong diclorometan (150 ml) dugc khudy & 0°C trong 3 gid, va dugce c6 dic dudi &p suat thip
dé loai bd dung moi. San phim thé dugc st dung ngay ma khong can tinh ché thém ((R)-1-
((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium

triflorometansunfonat, 6,700 g, 97,3%, chét rin mau tréng).

Bugc 3: tert-butyl (R)-2-metyl-4-(N-(m-tolyl)sunfamoyl)piperazin-1-cacboxylat

Hoén hop cua (R)-1-((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-
metyl-1H-imidazol-3-ium triflorometansunfonat (3,350 g, 6,775 mmol) va m-toluidin
hydroclorua (1,070 g, 7,452 mmol) trong axetonitril (100 ml), duoc chuén bi & nhiét dd moi
truong, dugc 1am néng hdi luu trong 16 gid, va dugc lam mat xubng nhiét do moi trudng,.
Tiép 6, nudc duge .b(K) sung vao hdn hgp phan tmg, sau d6 hdn h@ dugc chiét bang etyl
axetat. Lop hitu co dugc rira bang dung dich amoni clorua bdo hoa, d&qc sdy kho bing magie

sunfat khan, dugc loc, va dugc ¢b dic trong chan khong. Cin duge sic ky (SiOa, cot 24 o
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etyl axetathexan = 0-30%) dé thu duoc tert-butyl  (R)-2-metyl-4-(N-(m-
tolyl)sunfamoyl)piperazin-1-cacboxylat duéi dang chét rin mau vang (1,100 g, 43,9%).

Buoe 4: tert-butyl (R)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-

N~ N

tolyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat
/©\ N H Q\ N | N\
S\‘ A WLy
Boc Boc

Dung dich cta tert-butyl (R)-2-metyl-4-(N-(m-tolyl)sunfamoyl)piperazin-1-
cacboxylat (1,100 g, 4,082 mmol) va kali cacbonat (0,846 g, 6,123 mmol) trong N,N-
dimetylformit (50 ml) dugc khudy & nhiét d6 phong trong 30 phut, va dugc trdn véi metyl
6-(bromometyl)nicotinat (1,033 g, 4,490 mmol) va kali iodua (0,339 g, 2,041 mmol). Hdn
hop phan tmg dugc khudy & cing nhiét do trong 16 gio. Tiép d6, nude duge bd sung vao
hén hop phén tmg, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugc rira bang
dung dich amoni clorua bdo hoa, dugc se"ly kho bﬁng magie sunfat khan, dugc loc, va duoc
¢b dic trong chian khong. Cin dugc sic ky (SiOg, cdt 12 g; etyl axetat/hexan = 0-60%) dé
thu duogc tert-butyl (R)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)mety])-N-(m-
tolyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat duéi dang chit rin mau vang (1,180 g,
55,7%).

Budce 5: metyl (R)-6-(((3-metyl-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat hydroclorua
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Dung dich cua tert-butyl (R)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-
tolyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat (1,100 g, 2,121 mmol) va hydrogen clorua
(dung dich 4,00 M trong 1,4-dioxan, 1,060 ml, 4,242 mmol) trong diclorometan (50 ml) duoc

khudy & nhiét do phong trong 5 gid, va dugc ¢d dic dudi ap suét thip dé loai bo dung moi.
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San phim thd dugc sir dung ngay ma khéng cin tinh ché thém (metyl (R)-6-(((3-metyl-N-
(m-tolyl)piperazin)-t-sunfonamido)metyl)nicotinat hydroclorua, 0,850 g, 88,1%, chit rin

mau vang).

Budéce 6: metyl (R)-6-(((3,4-dimetyl-N-(m-tolyl)piperazin)-1-
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Dung dich  cua metyl (R)-6-(((3-metyl-N-(m-tolyl)piperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,300 g, 0,659 mmol), para-formadehit (0,040 g,
1,319 mmol), axit axetic (0,045 ml, 0,791 mmol) va natri triaxetoborohydrua (0,279 g, 1,319
mmol) trong diclorometan (10 ml) dugc khudy & nhiét 6 phong trong 12 gio. Tiép d6, nudce
dugc bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bing diclorometan. Lop
hitu co dugc rira bang dung dich natri bicacbonat bdo hoa, dugc sdy kho bing magie sunfat
khan, dugc loc, va dugc ¢ dic trong chian khéng. Cin dugc sic ky (SiO2, cot 4 g;
metanol/diclorometan = 0-5%) d& thu duoc metyl (R)-6-(((3,4-dimetyl-N-(m-
tolyl)piperazin)-1-sunfonamido)metyl)nicotinat dudi dang chit rin mau vang (0,120 g,
42,1%).

Buéc 7:  (R)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-dimethy-N-(m-

tolyl)piperazin-1-sunfonamit
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Dung dich cla metyl (R)-6-(((3,4-dimetyl-N-(m-tolyl)piperazin)-1-
sunfonamido)metyl)nicotinat (0,120 g, 0,253 mmol) va hydrazin monohydrat (0,123 ml,
2,529 mmol) trong etanol (10 ml) duge khudy & 90°C trong 12 gio, va duge 1am mat xubng

nhiét do phong dé két thic phan tmg. Hdn hop phén tng dugc cd dic dudi ap suét thip dé
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loai bé dung méi. Tiép d6, nudc duge bd sung vao san phdm co dic, sau d6 hdn hop duoc
chiét bing diclorometan. Lop hitu co duge rira bing dung dich natri bicacbonat bdo hoa,
duoc sdy kho bing magie sunfat khan, dugc loc, va dugc co dic trong chan khong. Hop chit
mong mudn dugc st dung ngay ma khéng cin tinh ché thém ((R)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-dimetyl-N-(m-tolyl)piperazin-1-sunfonamit,
0,100 g, 83,3%, chit rin mau tring).

Budc 8: Hop chit 11823
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Dung dich cua (R)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-dimetyl-N-(m-
tolyl)piperazin-1-sunfonamit (0,100 g, 0,231 mmol), trietylamin (0,161 ml, 1,156 mmol) va
anhydrit 2,2-difloroaxetic (0,086 ml, 0,694 mmol) trong tetrahydrofuran (10 ml) dugc khudy
& 70°C trong 12 gid, va dugc 1am mét xudng nhiét d6 phong dé két thiic phan img. Tiép do,
nuée duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bang diclorometan.
Lép hitu co duge rira bing dung dich amoni clorua bdo h(‘)é, dugc sdy khd bang magie sunfat
khan, dugc loc, va dugc c6 dic trong chin khong. Cin dugc sic ky (SiO, cot 4 g;
metanol/diclorometan = 0-5%) dé thu dugc (R)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yD)pyridin-2-yl)mety1)-3,4-dimetyl-N-(m-tolyl)piperazin-1-sunfonamit dudi dang chit rin
mau vang (0,082 g, 72,0%).

'H NMR (400 MHz, CDCL3) § 9,21 (d, 1 H, J=2,1 Hz), 8,36 (d, 1 H, J = 8,3 Hz),
7,73 (d, 1 H, J= 8,2 Hz), 7,26 — 7,21 (m, 3 H), 7,19 - 7,17 (m, 1,3 H), 6,94 (s, 0,5 H), 6,81
(s, 0,2 H), 5,12 (s, 2 H), 3,58 — 3,48 (m, 2 H), 3,00 — 2,93 (m, 1 H), 2,75 — 2,71 (m, 1 H),
2,62-2,57 (m, 1 H), 2,32 (s, 3 H), 2,26 (s, 3 H), 2,25 - 2,20 (m, 1 H), 2,19 —2,09 (m, 1 H),
1,04 (d, 3 H, J= 6,3 Hz); LRMS (ES) m/z 493,3 (M*+1).

Vi du 67: Hop chét 11824, (R)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-
2-yl)metyl)-3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin-1-sunfonamit
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Budc 1: metyl (R)-6-(((3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat

Dung dich cua metyl (R)-6-(((3-metyl-N-(m-tolyl)piperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,300 g, 0,659 mmol), oxetan-3-on (0,095 g,
1,319 mmol), axit axetic (0,045 ml, 0,791 mmol) va natri triaxetoborohydrua (0,279 g, 1,319
mmol) trong diclorometan (10 ml) dugc khudy & nhiét d6 phong trong 12 gid. Tiép do6, nude
duoc bb sung vao hdn hop phén tmg, sau d6 hdn hop dugc chiét bing diclorometan. Lop
hitu co dugc rira b%m_g dung dich natri bicacbonat bdo hoa, dugc séy‘khc‘) bang magie sunfat
khan, dugc loc, va duge c6 dic trong chin khong. Cin duoc s_éc ky (SiOa, cot 4 g;
metanol/diclorometan = 0-5%) d& thu dugc metyl (R)-6-(((3-metyl-4-(oxetan-3-yl)-N-(m-
tolyl)piperazin)-1-sunfonamido)metyl)nicotinat duéi dang chit rin mau vang (0,150 g,
47,9%).

Buéce 2: (R)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)-

N-(m-tolyl)piperazin-1-sunfonamit

' N |N\ . |N\ H
N o N o
T

Dung dich cia metyl (R)-6-(((3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat (0,150 g, 0,316 mmol) va hydrazin monohydrat (0,154 ml,
3,161 mmol) trong etanol (10 ml) duge khudy & 90°C trong 12 gio, va dugc lam mat xudng
nhiét do phong dé két thic phan tmg. Hon hop phan (g dwgc c6 dic dudi ap suit thip dé
loai b6 dung moi. Tiép d6, nuéc dugce bd sung vao san phém 0 dic, sau d6 hdn hop duogc
chiét bang diclorometan. L6p hitu co duge rira bang dung dich natri bicacbonat bio hoa,

duge siy kho bing magie sunfat khan, duogc loc, va dugc b dic trong chan khong. Hop chét
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mong mudn dwgc sir dung ngay ma khéng cin tinh ché thém ((R)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-y1)-N-(m-tolyl)piperazin-1-

sunfonamit, 0,100 g, 66,7%, chét rén mau tréng).

Budc 3: Hop chit 11824

Dung dich cia (R)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-
3-yD)-N-(m-tolyl)piperazin-1-sunfonamit (0,100 g, 0,211 mmol), trietylamin (0,147 ml,
1,054 mmol) va anhydrit 2,2-difloroaxetic (0,079 ml, 0,632 mmol) trong tetrahydrofuran (10
ml) duge khudy & 70°C trong 12 gi®, va dugc 1am mat xubng nhiét do phong dé két thuc
phén umg. Tiép d6, nuéc duge bd sung vao hdn hop phan tng, sau d6 hén hop duge chiét
bang diclorometan. Lép hitu co duge rira bing dung dich amoni clorua bdo hoa, dugc sdy
kho b%mg magie sunfat khan, dugc loc, va duge cd dic trong chan khong. Cin duoc séc ky
(Si02, cit 4 g; etyl axetat/hexan = 0-80%) dé thu dugc (R)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-y1)-N-(m-tolyl)piperazin-1-
sunfonamit dudi dang diu mau vang (0,073 g, 64,8%).

'H NMR (400 MHz, CDCL) 9,23 — 9,21 (m, 1 H), 8,37 (d, 1 H, J = 8.2 Hz), 7.72
(d, 1 H,J=17,2 Hz), 7,28 — 7,26 (m, 1 H), 7,22 — 7,21 (m, 2 H), 7,08 — 7,06 (m, 1 H), 7,05
(s, 0,2 H), 6,94 (s, 0,5 H), 6,81 (s, 0,3 H), 5,11 (s, 2 H), 4,63 — 4,55 (m, 4 H), 3,75 - 3,71 (m,
1 H), 3,42 - 3,33 (m, 2 H), 3,15 - 3,13 (m, 1 H), 2,87 — 2,82 (m, 1 H), 2,61 — 2,57 (m, 1 H),
2,41 - 2,35 (m, 1 H), 2,33 (s, 3 H), 2,16 — 2,10 (m, 1 H), 0,88 (d, 3 H, J = 6,5 Hz); LRMS
(ES) m/z 535,1 (M*+1).

Vi du 68: Hop chit 11825, (R)-N-(3-clorophenyl)-N-((5-(5-(difloromety1)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-3,4-dimetylpiperazin- 1 -sunfonamit

Buge 1. tert-butyl (R)-4-(N-(3-clorophenyl)sunfamoyl)-2-metylpiperazin-1-

cacboxylat
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Hdn hop cia (R)-1-((4-(tert-butoxycacbonyl)—3-metylpipe}'azin-1-y1)sunfony1)-3-
metyl-1H-imidazol-3-ium triflorometansunfonat (3,700 g, 7,482 mmol) va 3-cloroanilin
(1,050 g, 8,231 mmol) trong axetonitril (100 ml), dugc chuin bi & nhi¢t d§ moi truong, duogc
1am néng hdi Iru trong 16 gidy, va duge 1am mat xudng nhiét d6 mdi trudng. Tiép do, nude
dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop duge chiét bing etyl axetat. Lop hitu
co duge rira bing dung dich amoni clorua bio hoa, dugc sdy kho bing magie sunfat khan,
duge loc, va dugc co dic trong chian khong. Cin duoc sic ky (SiO2, cot 24 g; etyl
axetat/hexan = 0-30%) dé thu dugc tert-butyl (R)-4-(N-(3-clorophenyl)sunfamoy1)-2-
metylpiperazin-1-cacboxylat duéi dang chat rin mau tring (0,610 g, 20,9%).

Budéc 2: tert-butyl (R)-4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-2-
yl)metyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat
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Dung dich cta tert-butyl (R)-4-(N-(3-clorophenyl)sunfamoyl)-2-metylpiperazin-1-
cacboxylat (0,610 g, 1,565 mmol) va kali cacbonat (0,324 g, 2,347 mmol) trong N,N-

dimetylformit (50 ml) dugc khudy & nhiét do phong trong 30 phut, va dugc trén voi metyl
6-(bromometyl)nicotinat (0,396 g, 1,721 mmol) va kali iodua (0,130 g, 0,782 mmol). Hon
hop phéan tng dugc khudy & cling nhiét do trong 16 gio. Tiép do, nude duge bd sung vao
hén hop phén tng, sau d6 hdn hgp dugc chiét bang etyl axetat. Lép hitu co duoc rira bing
dung dich amoni clorua bdo hoa, dugc siy kho bang magie sunfat khan, dugc loc, va duoc
cd dic trong chan khong. Cin dugc sic ky (SiO2, ¢t 12 g; etyl axetat/hexan = 0-40%) dé
thu  dugc  tert-butyl  (R)-4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-2-
yDmetyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat duéi dang chét rdn mau vang (0,660 g,
78,3%).
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Buéc 3: metyl (R)-6-(((N-(3-clorophenyl)-3-metylpiperazin)-1-

sunfonamido)metyl)nicotinat hydroclorua

N /@\ N
S . —— T
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Dung dich cua tert-butyl (R)-4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-
2-yD)metyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat (0,660 g, 1,224 mmol) va hydrogen
clorua (dung dich 4,00 M trong 1,4-dioxan, 0,612 ml, 2,449 mmol) trong diclorometan (30
ml) duge khudy & nhiét 46 phong trong 5 gid, va duge c6 dic dudi ap sut thip dé loai bo
dung mdi. San phim thé dugc sir dung ngay ma khong cin tinh ché thém (metyl (R)-6-((N-
(3-clorophenyl)-3-metylpiperazin)-1-sunfonamido)metyl)nicotinat hydroclorua, 0,450 g,

77,3%, chét rin mau vang),

Buéc 4. metyl (R)-6-(((N-(3-clorophenyl)-3,4-dimetylpiperazin)-1-

N\ Cl : N N\
Lo | R Lo |
’/r,'(\N,s\\o P O\ /I',"/\N/S\\o 4 o\
0 NI o)

Dung dich cia metyl (R)-6-(((N-(3-clorophenyl)-3-metylpiperazin)-1-

sunfonamido)metyl)nicotinat

sunfonamido)metyl)nicotinat hydroclorua (0,210 g, 0,442 mmol), para-formandehit (0,027
g, 0,883 mmol), axit axetic (0,030 ml, 0,530 mmol) va natri triaxetoborohydrua (0,187 g,
0,883 mmol) trong diclorometan (10 ml) dwgc khudy & nhiét do phong trong 12 gio. Tiép do,
nuée duge bd sung vao hdn hgp phan (g, sau d6 hdn hop duoc chiét bing diclorometan.
Lép hitu co dugc rira bang dung dich natri bicacbonat bio hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va duge c6 dic trong chan khong. Cin dugc sic ky (SiOg, cot 4 g;
metanol/diclorometan = 0-5%) & thu duoc metyl (R)-6-(((N-(3-clorophenyl)-3,4-
dimetylpiperazin)-1-sunfonamido)metyl)nicotinat duéi dang chét rin mau vang (0,115 g,
57,5%).

-141-



26510

Buge 5: (R)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-

dimetylpiperazin-1-sunfonamit
N\ S o : N N\
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Dung dich. cia metyl (R)-6-(((N-(3-clorophenyl)-3,4-dimetylpiperazin)-1-
sunfonamido)metyl)nicotinat (0,115 g, 0,254 mmol) va hydrazin monohydrat (0,123 ml,
2,539 mmol) trong etanol (10 ml) dugc khudy & nhiét d6 phong trong 12 gid, va dugc ¢6 dic
dudi ap suét thip dé loai b6 dung méi. Tiép d6, nude duge bd sung vao san pham cb dic,
sau @6 hdn hop duge chiét bang diclorometan. Lép hitu co dugc rira bang dung dich natri
bicacbonat bdo hoa, duogc séy kho b'?lng magie sunfat khan, duoc loc, va dugce cd dic trong
chan khong. Hop chét mong muén dugc sir dung ngay ma khong cin tinh ché thém ((R)-N-
(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)mety1)-3,4-dimetylpiperazin-1-

sunfonamit, 0,090 g, 78,3%, chit rin mau tra“'mg).

Budc 6: Hop chét 11825

N\ c B
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Dung dich ctia (R)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-
3,4-dimetylpiperazin-1-sunfonamit (0,090 g, 0,199 mmol), trietylamin (0,138 ml, 0,993
mmol) va anhydrit 2,2-difloroaxetic (0,074 ml, 0,596 mmol) trong tetrahydrofuran (10 ml)
dugc khudy & 70°C trong 12 gid, va dugc 1am mat xudng nhiét do phong dé két thuc phan
tmg. Tiép d6, nuéc duge bd sung vao hdn hgp phan tng, sau d6 hdn hop duge chiét bing
diclorometan. Lop hﬁ'u co dugc rira bz"mg dung dich amoni clorua iaﬁo hoa, dugc séy kho
bﬁng magie sunfat khan, dugc loc, va dugc c6 dic trong chan khong. 'CzEm duoc sic ky (SiOo,
cOt 4 g; metanol/diclorometan = 0-5%) dé thu duoc (R)-N-(3-clorophenyl)-N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-3,4-dimetylpiperazin- 1-sunfonamit
dudi dang chét rin mau vang (0,061 g, 59,8%).
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IH NMR (400 MHz, CDCl3) § 9,25 — 9,23 (m, 1 H), 8,39 — 8,36 (m, 1 H), 7,68 — 7,66
(m, 1 H), 7,50 — 7,49 (m, 1 H), 7,36 — 7,34 (m, 1 H), 7,34 — 7,21 (m, 2 H), 7,07 (s, 0,3 H),
6,94 (s, 0,5 H), 6,81 (s, 0,2 H), 5,10 (s, 2 H), 3,58 — 3,47 (m, 2 H), 3,00 — 2,95 (m, 1 H), 2,76
2,72 (m, 1 H), 2,63 - 2,58 (m, 1 H), 2,27 (5, 3 H), 2,24 — 2,19 (m, 1 H), 2,10~ 2,09 (m, 1
H), 1,04 (d, 3 H, J= 6,3 Hz); LRMS (ES) m/z 513,3 (M*+1).

Vi du 69: Hop chét 11826, (R)-N-(3-clorophenyl)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit

Buéc 1: metyl (R)-6-(((N-(3-clorophenyl)-3-metyl-4-(oxetan-3-yl)piperazin)-1-

sunfonamido)metyl)nicotinat

Dung dich cia metyl (R)-6-((N-(3-clorophenyl)-3-metylpiperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,421 mmol), oxetan-3-on (0,061 g,
0,841 mmol) va axit axetic (0,029 ml, 0,505 mmol) trong diclorometan (10 ml) duoc khudy
¢ nhiét do phong trong 30 phut, va dugc tron véi natri triaxetoborohydrua (0,178 g, 0,841
mmol). H6n hop phan tng dugc khudy & cling nhiét do trong 16 gid. Tiép d6, nuée duge bd
sung vao hdn hop phan ing, sau d6 hdn hop dugc chiét bing diclorometan. Lép hitu co duge
rira bing dung dich natri bicacbonat bao hoa, dugc sdy kho bang magie sunfat khan, duoc
loc, va dugce ¢6 dic trong chan khong. Cin duoc sic ky (SiO2, cot 4 g; metanol/diclorometan
= 0-5%) @& thu duoc metyl (R)-6-(((N-(3-clorophenyl)-3-metyl-4-(oxetan-3-yl)piperazin)-

1-sunfonamido)metyl)nicotinat duéi dang chit rin mau vang (0,100 g, 48,0%).

Bude 2: (R)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3-

metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit
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Dung dich cia metyl (R)-6-(((N-(3-clorophenyl)-3-metyl-4-(oxetan-3-yl)piperazin)-
1-sunfonamido)metyl)nicotinat (0,100 g, 0,202 mmol) va hydrazin monohydrat (0,098 ml,
2,020 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gid, va duge lam mét xudng
nhiét d6 phong dé két thiic phan tmg. Hon hop phan tng dugc cb ddc duéi ap suit thip dé
loai bé dung moéi. Tiép d6, nude duge bd sung vao san phdm c6 dic, sau d6 hén hop dugc
chiét bang diclorometan. Lép hitu co dugce rira bang dung dich natri bicacbonat bio hoa,
duoc siy kho bing magie sunfat khan, dugc loc, va duge c6 dic trong chan khong. San phdm
thd dugc st dung ngay ma khong cén tinh ché thém ((R)-N-(3-clorophenyl)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit,
0,085 g, 85,0%, chét_rén mau tréng).

Budéc 3: Hop chét 11826
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Dung djch cia (R)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-

o
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3-metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit (0,085 g, 0,172 mmol), trietylamin (0,120
ml, 0,859 mmol) va gnhydrit 2,2-difloroaxetic (0,064 ml, 0,515 mmol) trong tetrahydrofuran
(10 ml) dwgc khudy & 70°C trong 12 gid, va dugc lam mat xudng nhiét do phong dé két thuc
phan tmg. Tiép d6, nudc duge bd sung vao hdn hop phan ting, sau d6 hdn hop duogc chiét
bing diclorometan. L&p hitu co duge rira bang dung dich amoni clorua bio hoa, duoc sdy
kho b%mg magie sunfat khan, duoc loc, va duge cd dic trong chan khong. Can dugc sic ky
(SiO2, cot 4 g; etyl axetat/hexan = 0-80%) dé thu dugc (R)-N-(3-clorophenyl)-N-((5-(5-
(diﬂorometyl)-1,3,4-oxadiazol-2-y1)pyridin-2-yl)mety1)-3-mety1-4-(oxetan-3-yl)piperazin—
1-sunfonamit duéi dang diu mau vang (0,053 g, 55,6%).

'"HNMR (400 MHz, CDCls) § 9,26 — 9,23 (m, 1 H), 8,39 — 8,36 (m, 1 H), 7,65 (d, 1
H,J=8,3 Hz), 7,50 - 7,49 (m, 1 H), 7,36 — 7,33 (m, 1 H), 7,29 — 7,23 (m, 2 H), 7,07 (s, 0,3
H), 6,94 (s, 0,5 H), 6,81 (s, 0,2 H), 5,09 (5, 2 H), 4,64 — 4,55 (m, 4 H), 3,75 = 3,71 (m, 1 H),
3,40 — 3,33 (m, 2 H), 3,17 - 3,15 (m, 1 H), 2,88 — 2,83 (m, 1 H), 2,62 — 2,58 (m, 1 H), 2,39
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- 2,38 (m, 1 H), 2,15 - 2,10 (m, 1 H), 0,87 (d, 3 H, J = 6,5 Hz); LRMS (ES) m/z 555,3
(M*+1).

Vi du 70: Hop chét 11827, (S)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-y1)pyridin-
2-yDmetyl)-3,4-dimetyl-N-(m-tolyl)piperazin-1-sunfonamit

Buoc 1. - tert-butyl  (S)-4-((1H-imidazol-1-yl)sunfonyl)-2-metylpiperazin-1-

cacboxylat
o. .0
o\\ //o S) \\s//
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Dung dich cta 1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium
triflorometansunfonat (8,900 g, 24,565 mmol) va tert-butyl (S)-2-metylpiperazin-1-
cacboxylat (5,412 g, 27,022 mmol) trong axetonitril (5 ml) duge khudy & nhiét do phong
trong 16 gio. Tiép d6, nuéc duge bd sung vao hdn hgp phan tmg, sau d6 hdn hop dugc chiét
bing etyl axetat. L(’)1; hitu co duge rira bing dung dich amoni clorua.bﬁo hoa, duogc sdy khod
béng magie sunfat khan, dugc loc, va duge cd dic trong chan khong. Cin dugce sic ky (SiO»,
cOt 40 g; etyl axetat/hexan = 0-50%) dé thu duogc tert-butyl (S)-4-((1H-imidazol-1-
yl)sunfonyl)-2-metylpiperazin-1-cacboxylat dudi dang chét rin mau vang (5,050 g, 62,2%).

Bude 2: (S)-1-((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-metyl-

1H-imidazol-3-ium triflorometansunfonat
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Dung dich cua tert-butyl (S)-4-((1H-imidazol-1-yl)sunfonyl)-2-metylpiperazin-1-
cacboxylat (5,000 g, 15,133 mmol) va mety! triflorometansunfonat (1,660 ml, 15,133 mmol)
trong diclorometan (150 ml) dugc khudy & O°C trong 3 gid, va dugc co dic dudi ap sudt thip
& loai b6 dung méi. San phim thd dugc st dung ngay ma khong can tinh ché thém ((S)-1-
((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-ium

triflorometansunfonat, 5,800 g, 77,5%, chit rin mau tréng).
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Budec 3: tert-butyl (S)-2-metyl-4-(N-(m-tolyl)sunfamoyl)piperazin-1-cacboxylat

Hoén hop ciia (S)-1-((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-
metyl-1H-imidazol-3-ium triflorometansunfonat (4,000 g, 8,089 mmol) va m-toluidin
hydroclorua (1,278 g,. 8,898 mmol) trong axetonitril (100 ml), dugc chuén bi & nhiét do moi
trudng, duge 1am néng hdi huu trong 16 gid, va dugc 1am mat xudng nhiét dd moi truong.
Tiép d6, nuéc duge bd sung vao hdn hop phan ing, sau d6 hén hep duge chiét bing etyl
axetat. L6p hitu co dugc rira bing dung dich amoni clorua bdo hoa, dygc sdy kho bang magie
sunfat khan, dugc loc, va dugc c6 dic trong chan khong. Cin dugc sic ky (SiOa, cot 24 g;
etyl axetathexan = 0-30%) d& thu duoc tert-butyl  (S)-2-metyl-4-(N-(m-
tolyl)sunfamoyl)piperazin-1-cacboxylat duéi dang chét rin mau vang (1,160 g, 38,8%).

Budc 4: tert-butyl (S)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-
tolyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat

O O
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Dung dich cua tert-butyl (S)-2-metyl-4-(N-(m-tolyl)éunfamoyl)piperazin-1-
cacboxylat (1,100 g, 2,977 mmol) va kali cacbonat (0,617 g, 4,466 mmol) trong N,N-
dimetylformit (50 ml) dwgc khudy & nhiét do phong trong 30 phut, va dugc tron v6i metyl
6-(bromometyl)nicotinat (0,753 g, 3,275 mmol) va kali iodua (0,247 g, 1,489 mmol). Hdn
hop phén tmg dugc khudy & cing nhiét do trong 16 gio. Tiép d6, nude duge bd sung vao
hén hgp phan tmg, sau d6 hén hop dugc chiét bing etyl axetat. Lép hitu co dugc rira bing
dung dich amoni clorua bdo hoa, dugc séy kho b&ng magie sunfat khan, duoc loc, va duoc
cd dac trong chan khong. Cin dugc sic ky (SiO2, cot 24 g; etyl axetat/hexan = 0-40%) dé
thu duoc tert-butyl (S)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-
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tolyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat du6i dang chét rin mau vang (1,150 g,
74,5%).

Buéc 5: metyl (S)-6-(((3-metyl-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat hydroclorua
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Dung dich cua tert-butyl (S)-4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-
tolyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat (1,100 g, 2,121 mmol) va hydrogen clorua
(dung dich 4,00 M trong 1,4-dioxan, 1,060 ml, 4,242 mmol) trong diclorometan (30 ml) dugc
khudy & nhiét 4o phong trong 5 gid, va dugc ¢b dic dudi ap suit thip dé loai bo dung moi.
San phdm thd duoc sir dung ngay ma khong cin tinh ché thém (metyl (S)-6-(((3-metyl-N-
(m-tolyl)piperazin)-1-sunfonamido)metyl)nicotinat hydroclorua, 0,900 g, 93,3%, chit rén

mau vang).

Buéce 6: metyl (S)-6-(((3,4-dimetyl-I\f—(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat

Dung dich cua metyl (S)-6-(((3-metyl-N-(m-tolyl)piperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,440 mmol), para-formandehit (0,026
g, 0,879 mmol) va axit axetic (0,030 ml, 0,528 mmol) trong diclorometan (10 ml) dugc khuéy
¢ nhiét d phong trong 30 phut, va dugc trdn véi natri triaxetoborohydrua (0,186 g, 0,879
mmol). H6n hop phan img dugc khudy & ciing nhiét do trong 16 gid. Tiép do6, nude duge bd
sung vao hon hop phan tmg, sau d6 hdn hgp dugc chiét bing diclorometan. Lép hitu co duge

rira bing dung dich natri bicacbonat bdo hoa, dugc siy kho bing magie sunfat khan, dugc
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loc, va duge cd dic trong chan khoéng. Can dugc séc ky (SiO2, cdt 4 g; metanol/diclorometan
= 0-5%) dé& thu dugc metyl  (S)-6-(((3,4-dimetyl-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat dudi dang chét rin mau vang (0,120 g, 63,1%).

Budce 7. (S)—N—((S-(hydrazincacbonyI)pyridin-2-yl)métyl)-3,4-dimety1-N-(m-
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Dung dich cua metyl (S)-6-(((3,4-dimetyl-N-(m-tolyl)piperazin)-1-

tolyl)piperazin-1-sunfonamit

sunfonamido)metyl)nicotinat (0,120 g, 0,277 mmol) va hydrazin monohydrat (0,135 ml,
2,774 mmol) trong etanol (10 ml) duge khudy & 90°C trong 12 gid, va duge 1am mét xubng
nhiét 49 phong dé két thac phén tmg. Hon hop phan tng duoc cd dic dusi ap suét thap dé
loai bé dung méi. Tiép d6, nudc duge bd sung vao san phim cb dic, sau d6 hdn hop duogc
chiét bang diclorometan. Lép hitu co dugc rira bing dung dich natri bicacbonat béo hoa,
dugc siy kho bang magie sunfat khan, duoc loc, va duoc cb dic trong chan khong. San phdm
thd dwgc st dung ngay ma khong cin tinh ché thém ((S)-N-((5-(hydrazincacbony!)pyridin-
2-yD)mety1)-3,4-dimetyl-N-(m-tolyl)piperazin-1-sunfonamit, 0,092 g, 76,7%, chit rin mau
tring).

Buéc 8: Hop chét 11827
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Dung dich cua (S)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-dimetyl-N-(m-
tolyl)piperazin-1-sunfonamit (0,092 g, 0,213 mmol), trietylamin (0,148 ml, 1,063 mmol) va
anhydrit 2,2-difloroaxetic (0,079 ml, 0,638 mmol) trong tetrahydrofuran (10 ml) duoc khudy
& nhiét 49 phong trong 12 gid. Tiép d6, nudc duge bd sung vao hdn hop phan ung, sau do6
hdn hop dugce chiét bang diclorometan. Lép hitu co duge rira bang dung dich amoni clorua

béo hoa, duge sdy kho bing magie sunfat khan, dugc loc, va dugc cd dic trong chan khéng.
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Cin dugce sic ky (Si-Oz, cOt 4 g; metanol/diclorometan = 0-5%) dé thu dugce (S)-N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-3,4-dimetyl-N-(m-tolyl)piperazin-

1-sunfonamit duéi dang chit rin mau tring (0,067 g, 64,0%).

'H NMR (400 MHz, CDCls) § 9,21 — 9,20 (m, 1 H), 8,37 — 8,34 (m, 1 H), 7,73 (d, 1
H, J=28,2 Hz), 7,28 — 7,17 (m, 3 H), 7,07 (s, 0,3 H), 7,06 — 7,03 (m, 1 H), 6,93 (s, 0,5 H),
6,81 (s, 0,2 H), 5,12 (s, 2 H), 3,59 — 3,48 (m, 2 H), 3,00 — 2,93 (m, 1 H), 2,76 — 2,71 (m, 1
H), 2,63 - 2,57 (m, 1 H), 2,32 (s, 3 H), 2,27 (s, 3 H), 2,21 — 2,19 (m, 1 H), 2,12 — 2,08 (m, 1
H), 1,04 (d, 3 H, J= 6,3 Hz); LRMS (ES) m/z 493,3 (M*+1).

Vi du 71: Hop chét 11828, (S)-N-((5-(5-(difloromety1)-1,3,4-oxadiazol-2-y1)pyridin-
2-yl)metyl)-3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin-1-sunfonamit

Budce 1: metyl (S)-6-(((3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat

Dung dich cluia metyl (S)-6-(((3-metyl-N-(m-tolyl)piperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,440 mmol), oxetan-3-on (0,063 g,
0,879 mmol) va axit axetic (0,030 ml, 0,528 mmol) trong diclorometan (10 ml) dwgc khudy
¢ nhiét d§ phong trong 30 phut, va duoc tron voi natri triaxetoborohydrua (0,186 g, 0,879
mmol). Hon hop phén tmg duoc khudy & cung nhiét do trong 16 gid. Tiép d6, nude duge bd
sung vao hon hop phén tmg, sau d6 hdn hop dugc chiét bing diclorometan. Lép hitu co duge
rira bing dung dich natri bicacbonat bdo hoa, duoc siy kho bing magie sunfat khan, dugc
loc, va dugc ¢b dic trong chan khong. Can duge sic ky (Si02, cot 4 g; metanol/diclorometan
= 0-5%) dé& thu dugc metyl (8)-6-(((3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat duéi dang chét rén mau vang (0,130 g, 62,3%).

Buge 2: (S)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)-

N-(m-tolyl)piperazin-1-sunfonamit
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Dung dich cta metyl (S)-6-(((3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1-
sunfonamido)metyl)flicotinat (0,130 g, 0,274 mmol) va hydrazin ﬁmnohydrat (0,133 ml,
2,739 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gio, va dugc 1am mat xubng
nhiét d6 phong dé két thiic phan ttng. Hon hop phan tng dugc cd dic dudi ap sudt thap dé
loai b dung méi. Tiép d6, nude duge bd sung vao san phim cb dic, sau d6 hén hop duogc
chiét bang diclorometan. L6p hitu co duge rira bing dung dich natri bicacbonat bdo hoa,
dugc sdy kho bang magie sunfat khan, dugc loc, va duoc cd dic trong chan khong. San phdm
th6 duge sir dung ngay ma khong can tinh ché thém ((S)-N-((5-(hydrazincacbony!)pyridin-
2-yl)metyl)-3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin-1-sunfonamit, 0,100 g, 76,9%,

chat ran mau trang).

Budéc 3: Hop chit 11828

Dung dich cta (S)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-
3-y])-N-(m-tolyl)piperazin-1-sunfonamit (0,100 g, 0,211 mmol), trietylamin (0,147 ml,
1,054 mmol) va anhydrit 2,2-difloroaxetic (0,079 ml, 0,632 mmol) trong tetrahydrofuran (10
ml) dugc khudy & 70°C trong 12 gid, va dugc lam mat xudng nhiét do phong dé két thic
phan tmg. Tiép d6, nude duge bd sung vao hén hop phan tng, sau .dé hén hop duoc chiét
bing diclorometan. Lép hitu co duge rira bing dung dich amoni clorua bdo hoa, duoc sdy
khd bang magie sunfat khan, dugc loc, va duge ¢6 ddc trong chin khong. Cin duoc sic ky
(SiO2, cdt 4 g; etyl axetat/hexan = 0-80%) dé thu duoc (S)-N-((5-(5-(diflorometyl)-1,3.4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)-N-(m-tolyl)piperazin-1-

sunfonamit duéi dang diu mau vang (0,079 g, 70,1%).
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'H NMR (400 MHz, CDCls) 8 9,22 — 9,20 (m, 1 H), 8,37 — 8,35 (m, 1 H), 7,71 (d, 1
H, J = 8,2 Hz), 7,28 - 7,20 (m, 3 H), 7,08 (s, 0,3 H), 7,07 — 7,05 (m, 1 H), 6,94 (s, 0,5 H),
6,81 (s, 0,2 H), 5,11 (s, 2 H), 4,65 — 4,56 (m, 4 H), 3,74 — 3,71 (m, 1 H), 3,39 — 3,33 (m, 2
H), 3,15 - 3,13 (m, 1 H), 2,87 — 2,82 (m, 1 H), 2,61 — 2,58 (m, 1 H), 2,49 — 2,35 (m, 1 H),
2,33 (s, 3 H),2,15-2,10 (m, 1 H), 0,87 (d, 3 H, J= 6,5 Hz); LRMS (ES) m/z 535,1 (M*-+1).

Vi du 72: Hop chéit 11829, (S)-N-(3-cloropheny!)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-3,4-dimetylpiperazin-1-sunfonamit

Bugc 1: tert-butyl (S)-4-(N-(3-clorophenyl)sunfamoyl)-2-metylpiperazin-1-

cacboxylat
@OTfo‘\ P /©\
= \\(N‘Boc NS

Hon hop ciia (S)-1-((4-(tert-butoxycacbonyl)-3-metylpiperazin-1-yl)sunfonyl)-3-
metyl-1H-imidazol-3-ium triflorometansunfonat (3,000 g, 6,067 mmol) va 3-cloroanilin
(0,851 g, 6,673 mmol) trong axetonitril (100 ml), dugc chuin bi & nhiét 6 moi truong, duoc
1am néng hdi luu trong 16 gidy, va dugc lam mat xudng nhiét d6 moi truong. Tiép do, nude
duge bd sung vao hdn hop phéan g, sau d6 hon hgp dugc chiét bing etyl axetat. Lép hitu
co dugc rira bing dung dich amoni clorua bdo hoa, dwoc siy kho bing magie sunfat khan,
dugc loc, va duogc .cc‘) dic trong chan khong. Cin dugc sic k}’l' (SiO2, cdt 24 g; etyl
axetat/hexan = 0-30%) dé& thu dugc tert-butyl (S)—4-(N-(3-clofophenyl)sunfamoyl)-z-
metylpiperazin-1-cacboxylat du6i dang chét rin mau vang (0,660 g, 27,9%).

Buge 2: tert-butyl (S)-4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-2-
yDmetyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat
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Dung dich cta tert-butyl (S)-4-(N-(3-clorophenyl)sunfamoyl)-2-metylpiperazin-1-
cacboxylat (0,660 g, 1,693 mmol) va kali cacbonat (0,351 g, 2,539 mmol) trong N,N-
dimetylformit (30 ml) dugc khudy & nhiét do phong trong 30 phut, va duge tron voi metyl
6-(bromometyl)nicotinat (0,428 g, 1,862 mmol) va kali iodua (0,140 g, 0,846 mmol). Hon
hop phan g duge khudy & cung nhiét d6 trong 16 gid. Tiép d6, nuéc duge bd sung vao
hdn hop phén g, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugc rira bing
dung dich amoni clorua bdo hoa, dugc siy kho bing magie sunfat khan, duoc loc, va dugc
cd dic trong chan khdng. Cin dugc sic ky (SiO2, cot 12 g; etyl axétat/hexan = 0-50%) dé
thu  duge  tert-butyl  (S)-4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-2-
yl)metyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat du6i dang chit rin mau vang (0,690 g,
75,6%).

Buéc 3: metyl (S)-6-(((N-(3-clorophenyl)-3-metylpiperazin)-1-

sunfonamido)metyl)nicotinat hydroclorua
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Dung dich cua tert-butyl (S)-4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-
2-yDmetyl)sunfamoyl)-2-metylpiperazin-1-cacboxylat (0,690 g, 1,280 mmol) va hydrogen
clorua (dung dich 4,00 M trong 1,4-dioxan, 0,640 ml, 2,560 mmol) trong diclorometan (30
ml) dugc khudy & nhiét do phong trong 5 gid, va dugc c¢d dic dudi ap suét thip dé loai bo
dung méi. San phim thd dugc st dung ngay ma khong cin tinh ché thém (metyl (S)-6-(((N-
(3-clorophenyl)-3-metylpiperazin)- 1-sunfonamido)metyl)nicotinat hydroclorua, 0,460 g,

75,6%, chét rdn mau vang).

Buéce 4.. metyl (S)-6-(((N-(3-clorophenyl)-3,4-dimetylpiperazin)-1-

sunfonamido)metyl)nicotinat
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Dung  dich ciia metyl (S)-6-(((N-(3-clorophenyl)-3-metylpiperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,421 mmol), para-formandehit (0,025
g, 0,841 mmol) va axit axetic (0,029 ml, 0,505 mmol) trong diclorometan (10 ml) dugc khudy
¢ nhiét d§ phong trong 30 phut, va dugc trdn v6i natri triaxetoborohydrua (0,178 g, 0,841
mmol). H6n hgp phan tng duoc khudy & cing nhiét do trong 16 gio. Tiép @6, nude duge bd
sung vao hdn hop phz’in tng, sau d6 hdn hop dugc chiét bing diclorometan. Lép hitu co dugce
rira bang dung dich natri bicacbonat bio hoa, duge siy kho bing magie sunfat khan, duoc
loc, va dugc cd dic trong chan khong. Ciin dugc séc ky (SiO2, ¢4t 4 g; metanol/diclorometan
= 0-5%) d& thu duogc metyl  (S)-6-(((N-(3-clorophenyl)-3,4-dimetylpiperazin)-1-

sunfonamido)metyl)nicotinat duéi dang chit rin mau vang (0,140 g, 73,5%).

Budc 5: (S)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-

dimetylpiperazin-1-sunfonamit

Dung dich cia metyl (S)-6-((N-(3-clorophenyl)-3,4-dimetylpiperazin)-1-
sunfonamido)metyl)nicotinat (0,140 g, 0,309 mmol) va hydrazin monohydrat (0,150 ml,
3,091 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gio, va duge 1am mat xubng
nhiét 6 phong dé két thiic phan ing. Hén hop phan tng duge cd dic dudi ap sudt thip dé
loai bé dung méi. Tiép d6, nudc duge bd sung vao san phdm co dic, sau d6 hdn hop duogc
chiét biang diclorometan. L6p hitu co duge rira bing dung dich natri bicacbonat bio hoa,
dugc se"iy kho béng magie sunfat khan, duoc loc, va dugc ¢o dic trong chan khéng. Hop chit
mong mubn dugc sir dung ngay ma khong cén tinh ché thém ((S)-N-(3-clorophenyl)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)metyl)-3,4-dimetylpiperazin-1-sunfonamit, 0,110 g, 78,6%,

chat ran mau trang).
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Budc 6: Hop chit 11829
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Dung dich cua (S)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-
3,4-dimetylpiperazin-1-sunfonamit (0,110 g, 0,243 mmol), trietylamin (0,169 ml, 1,214
mmol) va anhydrit 2,2-difloroaxetic (0,091 ml, 0,729 mmol) trong tetrahydrofuran (10 ml)
duoc khudy & 70°C trong 12 gio, dugc 1am mat xudng nhiét do phong @& két thuc phan tng.
Tiép d6, nuéc duge bd sung vao hdn hop phan tmg, sau d6 hdn hep duge chiét bing
diclorometan. Lép hitu co duge rira bang dung dich amoni clorua bdo hoa, duoc sdy kho
bing magie sunfat khan, duoc loc, va dugc cb dic trong chan khéng. Cin duge séc ky (SiO»,
cOt 4 g; metanol/diclorometan = 0-5%) dé thu duoc (S)-N-(3-clorophenyl)-N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-3,4-dimetylpiperazin- 1-sunfonamit
duéi dang chit rin mau vang (0,085 g, 68,2%).

'H NMR (400 MHz, CDCls) § 9,25 — 9,23 (m, 1 H), 8,39 — 8,36 (m, 1 H), 7,67 (d, 1
H, J=8,2 Hz), 7,50 — 7,49 (m, 1 H), 7,36 — 7,33 (m, 1 H), 7,27 — 7,21 (m, 2 H), 7,07 (s, 0,3
H), 6,94 (s, 0,5 H), 6,81 (s, 0,2 H), 5,10 (s, 2 H), 3,58 — 3,48 (m, 2 H), 3,02~ 2,95 (m, 1 H),
2,77-2,73 (m, 1 H), 2,64 — 2,58 (m, 1 H), 2,27 (s, 3 H), 2,24 — 2,19 (m, 1 H), 2,18 — 2,09
(m, 1 H), 1,04 (d, 3 H, J= 6,3 Hz); LRMS (ES) m/z 513,3 (M*+1).

Vi du 73: Hop chét 11830, (S)-N-(3-clorophenyl)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)piperazin- 1 -sunfonamit

Budec 1: metyl (S)-6-((N-(3-clorophenyl)-3-metyl-4-(oxetan-3-yl)piperazin)-1-

sunfonamido)metyl)nicotinat
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Dung dich cia metyl  (S)-6-((N-(3-clorophenyl)-3-metylpiperazin)-1-
sunfonamido)metyl)nicotinat hydroclorua (0,200 g, 0,421 mmol), oxetan-3-on (0,059 g,
0,841 mmol) va axit axetic (0,029 ml, 0,505 mmol) trong diclorometan (10 ml) dwgc khudy
¢ nhi¢t 6 phong trong 30 phit, va dugc trén véi natri triaxetoborohydrua (0,178 g, 0,841
mmol). Hon hgp phan ting dugc khudy & cung nhiét do trong 16 giod. Tiép do6, nude duge bd
sung vao hdn hop phén tng, sau d6 hdn hop dugce chiét bang diclorometan. Lép hitu co dugc
rira bing dung dich natri bicacbonat bdo hoa, duoc siy kho bing magie sunfat khan, duoc
loc, va dugc cb dic trong chan khong. Cin dugce sic ky (SiOa, cot 4 g; metanol/diclorometan
= 0-5%) d thu dugce metyl (S)-6-((N -(3-clorophenyl)-3-metyl-4-(oxetan-3-yl)piperazin)-1-

sunfonamido)metyl)nicotinat duéi dang chét rin mau vang (0,110 g, 52,8%).

Bugc 2: (S)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-3-
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Dung dich cua metyl (S)-6-(((N-(3-clorophenyl)-3-metyl-4-(oxetan-3-yl)piperazin)-

metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit

1-sunfonamido)metyl)nicotinat (0,110 g, 0,222 mmol) va hydrazin monohydrat (0,108 ml,
2,222 mmol) trong etanol (10 ml) dugc khudy & 90°C trong 12 gio, va duoc 1am mat xudng
nhiét do phong dé két thic phan tng. Hn hop phén img dugc cb dic dudi ap sudt thdp dé
loai bé dung méi. Tiép d6, nude dugc bd sung vao san phim c6 dic, sau d6 hdn hop dugc
chiét bang diclorometan. Lép hitu co duge rira bing dung dich natri bicacbonat bio hoa,
dugc sdy kho bang magie sunfat khan, dugc loc, va dugc ¢b dic trong chan khong. Hop chét
mong muébn dugc st dung ngay ma khong cén tinh ché thém ((S)-N=(3-clorophenyl)-N-((5-
(hydrazincacbonyl)pyridin-2-yl)mety1)-3-metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit,
0,083 g, 75,5%, chit rin mau tréng).

Budc 3: Hop chét 11830
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Dung dich cua (S)-N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-
3-metyl-4-(oxetan-3-yl)piperazin-1-sunfonamit (0,083 g, 0,168 mmol), trietylamin (0,117
ml, 0,838 mmol) va anhydrit 2,2-difloroaxetic (0,063 ml, 0,503 mmol) trong tetrahydrofuran
(10 ml) dugc khudly & 70°C trong 12 gid, va dugc 1am mét xudng nhiét @ phong dé két thic
phan tng. Tiép d6, nuéc duge bd sung vio hdn hop phan tng, sau d6 hdn hop duoc chiét
bing diclorometan. Lép hitu co duge rira bing dung dich amoni clorua bdo hoa, duoc sdy
kho béng magie sunfat khan, dugc loc, va dugc ¢6 dic trong chan khong. Cén duoc sic ky
(SiO2, cft 4 g; etyl axetat/hexan = 0-80%) dé thu dugc (S)-N-(3-cloropheny!)-N-((5-(5-
(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-3-metyl-4-(oxetan-3-yl)piperazin-

1-sunfonamit duéi dang chat rin mau tréng (0,059 g, 63,4%).

'H NMR (400 MHz, CDCl3) & 9,26 — 9,24 (m, 1 H), 8,39 — 8,36 (m, 1 H), 7,66 (d, 1
H, J=8,2 Hz), 7,50 — 7,49 (m, 1 H), 7,36 — 7,33 (m, 1 H), 7,30 — 7,23 (m, 2 H), 7,07 (s, 0,2
H), 6,95 (s, 0,5 H), 6,82 (s, 0,3 H), 5,09 (s, 2 H), 4,65 — 4,56 (m, 4 H), 3,75 — 3,71 (m, 1 H),
3,40 — 3,34 (m, 2 H), 3,15 — 3,14 (m, 1 H), 2,88 — 2,83 (m, 1 H), 2,62 — 2,59 (m, 1 H), 2,40
~2,38 (m, 1 H), 2,15 - 2,10 (m, 1 H), 0,87 (d, 3 H, J = 6,5 Hz); LRMS (ES) m/z 5553
(M*+1).

Vi du 74: Hop chét 11831, N-(3-clorophenyl)-4-xyclobutyl-N-((5-(5-(diflorometyl)-
1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)piperazin-1-sunfonamit

Budec 1: tert-butyl 4-(N-(3-clorophenyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cta 1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-
imidazol-3-ium triflorometansunfonat (4,750 g, 9,886 mmol) va 3-cloroanilin (1,241 ml,

11,863 mmol) trong axetonitril (50 ml) dugc khudy & nhiét &6 phong trong 18 gio. Tiép do,
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nuée duge bd sung vao hén hop phan tng, sau d6 hdn hop duogc chiét bing etyl axetat. Lép
hitu co duge rira bing dung dich natri clorua bao hoa, dugc say kho bing magie sunfat khan,
dugc loc, va duge cd dic trong chan khong. Cin dugc sic ky (SiOs, cot 40 g; etyl
axetat/hexan = 0-80%) dé thu dugc tert-butyl 4-(N-(3-clorophenyl)sunfamoyl)piperazin-1-
cacboxylat du6i dang chét rin mau tring (2,770 g, 74,5%).

Budc 2: tert-butyl 4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-2-
yl)metyl)sunfamoyl)piperazin-1-cacboxylat

Oy N /@\ N
Q\N’S‘N L ci NS
ci H /w A OMe .s=0 L_L_ _ome
N
)

Boc

Dung dich cua tert-butyl 4-(N-(3-clorophenyl)sunfamoyl)piperazin-1-cacboxylat
(1,000 g, 2,660 mmol) va natri hydrua (60,00%, 0,213 g, 5,321 mmol) trong N,N-
dimetylformit (30 ml) dwgc khudy & 0°C trong 10 phat, va dugc trdn véi metyl 6-
(bromometyl)nicotinat (0,734 g, 3,193 mmol). Hon hop phan tmg dugc khudy & nhiét do
phong trong 18 gio. Tiép d6, nuéc duge bd sung vao hdn hop phan tng, sau d6 hén hop
duoc chiét bing etyl axetat. Lép hitu co duge rira bing dung dich natri clorua bdo hoa, dugc
sdy kho bing magie sunfat khan, dugc loc, va dugc ¢6 dic trong chan khong. Cin dugc sic
ky (SiO2, cot 12 g; etyl axetat/hexan = 0-80%) dé thu duoc tert-butyl 4-(N-(3-clorophenyl)-
N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)sunfamoyl)piperazin-1-cacboxylat du¢i dang
chit rin mau vang (1,200 g, 85,9%).

Budc 3: metyl 6-((N-(3-clorophenyl)piperazin-1-sunfonamido)metyl)nicotinat

hydroclorua
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Dung dich cua tert-butyl 4-(N-(3-clorophenyl)-N-((5-(methoxycacbonyl)pyridin-2-
yDmetyl)sunfamoyl)piperazin-1-cacboxylat (1,900 g, 3,619 mmol) trong diclorometan (50
ml) dugc tron ¢ nhi¢t d§ phong véi axit clohydric (dung dich 4,00 M trong dioxan, 3,619 ml,
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14,476 mmol), va dugc khudy & cing nhiét do trong 3 git. Hon hop phan tng duogc cd dic
dudi ap suét thap dé loai bd dung moi. Hop chét mong mudn duoc sir dung ngay ma khong
can tinh ché thém (metyl 6-((N -(3-clorophenyl)piperazin-1-sunfonamido)metyl)nicotinat
hydroclorua, 1,200 g, 71,9%, chét rin mau vang).

Budc 4: metyl 6-(((N-(3-clorophenyl)-4-xyclobutylpiperazin)-1-

sunfonamido)metyl)nicotinat

HCI © D/N\)

Dung dich ctia metyl 6-((N-(3-clorophenyl)piperazin-1-sunfonamido)metyl)nicotinat
hydroclorua (0,300 8 0,650 mmol) va xyclobutanon (0,058 ml 0,780 mmol) trong
diclorometan (12 ml) dugc khudy & nhiét do phong trong 10 phut, va dugc tron véi natri
triaxetoborohydrua (0,413 g, 1,951 mmol). Hon hgp phan ting dugc khudy & cling nhiét do
trong 18 gio. Tiép d6, nuée dugce bd sung vao hdn hop phan img, sau d6 hdn hop duoc chiét
bing etyl axetat. L6p hitu co dugc rira bérig dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, va dugc ¢d dic trong chan khong. Cin dugc sic ky (SiOg,
cot 4 g; metanol/diclorometan = 0-15%) dé thu dugc metyl 6-(((N-(3-clorophenyl)-4-
xyclobutylpiperazin)-1-sunfonamido)metyl)nicotinat duéi dang chit rin mau vang (0,174 g,

55,9%).

Buéc 5:  N-(3-clorophenyl)-4-xyclobutyl-N-((5- (hydrazmcacbonyl)pyrldm 2-

yl)metyl)plperazm-l sunfonamit

Metyl 6-(((N-(3-clorophenyl)-4-xyclobutylpiperazin)-1-
sunfonamido)metyl)nicotinat (0,174 g, 0,363 mmol) va hydrazin monohydrat (0,530 ml,
10,898 mmol) dugc trdn & nhiét 46 phong trong etanol (10 ml), va tiép d6 hdn hop duoc
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khudy & 80°C trong 18 gi®. Hon hop phan tmg duoc 1am mat xuéné nhiét do phong dé két
thiic phan tmg. Tiép @6, nudc duge bd sung vao hdn hop phan tng, sau d6 hdn hop duogc
chiét bang etyl axetat. L6p hitu co dugc ria bang dung dich natri clorua bo hoa, dugc sy
kho bing magie sunfat khan, dugc loc, va dugc cd dic trong chan khong. Hop chit mong
mudn dugc sir dung ngay ma khéng cén tinh ché thém (N -(3-clorophenyl)-4-xyclobutyl-N-
((5-(hydrazincacbonyl)pyridin-2-yl)metyl)piperazin-1-sunfonamit, 0,168 g, 96,5%, chét rin

mau vang).

Budc 6: Hop chét 11831
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Dung dich cua N-(3-clorophenyl)-4-xyclobutyl-N-((5-(hydrazincacbonyl)pyridin-2-
yl)metyl)piperazin-1-sunfonamit (0,168 g, 0,351 mmol) va trietylamin (0,244 ml, 1,754
mmol) trong tetrahydrofuran (15 ml) dwgc tron & nhiét d0 phong véGi anhydrit 2,2-
difloroaxetic (0,131 ml, 1,052 mmol), va dugc khudy & 80°C trong 2 gi&. Hon hop phan tmg
duogc 1am mat xudng nhiét do phong dé két thuc phan tmg. Tiép d6, nuée duge bd sung vao
hdn hgp phan tng, sau d6 hdn hgp dugc chiét bing etyl axetat. Lép hitu co duwgce rira bing
dung dich natri clorua bao hoa, dugc siy kho bing magie sunfat khan, dugc loc, va duge co
dic trong chan khong. Cin duge sic ky (SiO», ¢dt 12 g; metanol/diclorometan = 0-15%) dé
thu  dugc  N-(3-clorophenyl)-4-xyclobutyl-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-
yl)pyridin-2-yl)metyl)piperazin-1-sunfonamit du6i dang chét rin mau vang (0,082 g, 43,4%).

"TH NMR (400 MHz, CDs0OD) § 9,23 (d, 1H, J= 1,7 Hz,), 8,36 (dd, 1H, J = 8,2, 2,2
Hz), 7,66 (d, 1H, J= 8,2 Hz), 7,49 — 7,48 (m, 1H), 7,36 — 7,33 (m, 1H), 7,28 — 7,20 (m, 2H),
7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,09 (s, 2H), 3,32 — 3,28 (m, 4H), 2,83 — 2,70
(m, 1H), 2,34 — 2,30 (m, 4H), 2,05 — 1,99 (m, 2H), 1,88 — 1,84 (m, 2H), 1,73 — 1,63 (m, 2H) ;
LRMS (ES) m/z 539,2 (M*+1).

Vi du 75: Hop chit 11832, N-(3-clorophenyl)-N-((5-(5-(diflorometyl)-1,3,4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit
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Budc 1: metyl 6-(((N-(3-clorophenyl)-4-(oxetan-3-yl)piperazin)-1-

sunfonamido)metyl)nicotinat
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Dung dich ctia metyl 6-((N-(3-clorophenyl)piperazin-1-sunfonamido)metyl)nicotinat
hydroclorua (0,300 g, 0,650 mmol) va oxetan-3-on (0,050 ml, 0,780 mmol) trong
diclorometan (15 ml) dugc khudy & nhiét @6 phong trong 10 phit, va dugc tron véi natri
triaxetoborohydrua (0,413 g, 1,951 mmol). Hon hop phan tmg dugc khudy & cing nhiét do
trong 18 gio. Tiép d6, nuéc dugce bd sung vao hdn hop phan tng, sau dé hdn hop duge chiét
bing etyl axetat. Lop hiru co dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho
b?mg magie sunfat khan, dugc loc, va dugc cd dic trong chan khong. Can duogc séc ky (SiOo,
cot 4 g; metanol/diclorometan = 0-15%) dé thu dwoc metyl 6-(((N-(3-clorophenyl)-4-
(oxetan-3-yl)piperazin)-1-sunfonamido)metyl)nicotinat dudi dang chét rén mau vang (0,211

g, 67,5%).

Buéc 2: N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-

3-yl)piperazin-1-sunfonamit
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Metyl 6-(((N-(3-clorophenyl)-4-(oxetan-3-yl)piperazin)-1-

~,
-

sunfonamido)metyl)nicotinat (0,211 g, 0,439 mmol) va hydrazin monohydrat (0,640 ml,
13,161 mmol) dugc tron & nhiét d§ phong trong etanol (10 ml), va tiép d6 hén hop dugc
khudy & 80°C trong 18 gio. HOn hop phan img duoc 1am mét xudng nhiét do phong dé két
thiic phan tng. Tiép d6, nudc duge bd sung vao hdn hop phén mg, sau d6 hdn hop duoc
chiét bang etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bio hoa, dugc sdy
khd bang magie sunfat khan, dugc loc, va dugc ¢b dic trong chan khong. Hop chit mong

mubn dugc sir dung ngay ma khéng cin tinh ché thém (N-(3-clorophenyl)-N-((5-
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(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit, 0,188 g,

89,1%, chét rdn mau vang).

Bude 3: Hop chét 11832

Dung dich cua N-(3-clorophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-
(oxetan-3-yl)piperazin-1-sunfonamit (0,188 g, 0,391 mmol) va trietylamin (0,272 ml, 1,954
mmol) trong tetrahydrofuran (15 ml) dugc tron & nhiét do phong véi anhydrit 2,2-
difloroaxetic (0,146 ml, 1,173 mmol), va dwoc khudy & 80°C trong 2 gio. Hon hop phan tmg
dugce 1am mat xuéng'nhiét do phong dé két thuc phan tmg. Tiép do, ﬁuéc duoc bd sung vao
hdn hop phén tng, sau d6 hdn hop dugc chiét bing etyl axetat. Lop hitu co duge rita bing
dung dich natri clorua bao hoa, dugc séy kho bﬁng magie sunfat khan, duoc loc, va dugc ¢d
dic trong chan khong. Cin duge sic ky (SiOz, cot 4 g; metanol/diclorometan = 0-15%) dé
thu  dugc  N-(3-clorophenyl)-N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-
yl)metyl)-4-(oxetan-3-yl)piperazin-1-sunfonamit duéi dang chét rdn mau vang (0,094 g,
44,5%). |

'H NMR (400 MHz, CD;0D) § 9,23 (d, 1H, J= 1,7 Hz,), 8,37 (dd, 1H, J= 8,2, 2.2
Hz), 7,65 (d, 1H, J= 8,2 Hz), 7,50 — 7,47 (m, 1H), 7,36 — 7,33 (m, 1H), 7,30 — 7,22 (m, 2H),
7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,09 (s, 2H), 4,66 — 4,63 (m, 2H), 4,56 — 4,53
(m, 2H), 3,50 — 3,44 (m, 1H), 3,31 — 3,29 (m, 4H), 2,31 — 2,29 (m, 4H); LRMS (ES) m/z
541,3 (M*+1).

Vi du 76: Hop chét 11833, N-((5-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-4-(oxetan-3-yl)-N-(m-tolyl)piperazin-1-sunfonamit

Budec 1: tert-butyl 4-(N-(m-tolyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cuia 1-((4-(tert-butoxycacbonyl)piperazin-1-yl)sunfonyl)-3-metyl-1H-
imidazol-3-ium triflorometansunfonat (4,750 g, 9,886 mmol) va m-toluidin hydroclorua
(1,704 g, 11,863 mmol) trong axetonitril (50 ml) dwgc khudy & nhiét do phong trong 18 gio.
Tiép d6, nuée duge bd sung vao hén hop phan tng, sau d6 hén hop duge chiét bing etyl
axetat. L6p hitu co dirge rira bing dung dich natri clorua bio hoa, dugc siy kho bing magie
sunfat khan, dugc loc, va duge ¢d dic trong chan khdng. Cin duoc sic ky (SiO, cot 12 g;
etyl axetat/hexan = 0-30%) dé thu duoc tert-butyl 4-(N-(m-tolyl)sunfamoyl)piperazin-1-
cacboxylat duéi dang chit rin mau tréng (2,110 g, 60,0%).

Buéc  2:  tert-butyl  4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-

tolyl)sunfamoyl)piperazin-1-cacboxylat
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Dung dich cua tert-butyl 4-(N-(m-tolyl)sunfamoyl)piperazin-1-cacboxylat (1,000 g,
2,813 mmol) va natri hydrua (60,00%, 0,225 g, 5,627 mmol) trong N,N-dimetylformit (30
ml) dugc khudy & 0°C trong 10 phut, va dugc tron véi metyl 6-(bromometyl)nicotinat (0,777
g, 3,376 mmol). Hon hgp phan tmg dugc khudy & nhiét do phong trong 18 gio. Tiép do, nude
dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop duge chiét bing etyl axetat. Lop hitu
co dugc rira biang dung dich natri clorua bdo hoa, duge sdy kho bing magie sunfat khan,
dugc loc, va dugc cd dic trong chan khong. Cin duge sic ky (SiOz, cot 40 g; etyl
axetat/hexan = 0-80%) d& thu dugc tert-butyl 4-(N-((5-(methoxycacbonyl)pyridin-2-
yDmetyl)-N-(m-tolyl)sunfamoyl)piperazin-1-cacboxylat dudi dang chit rin mau vang
(1,170 g, 82,4%).

Budec 3: metyl 6-((N-(m-tolyl)piperazin-1-sunfonamido)metyl)nicotinat hydroclorua
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Dung dich cua tert-butyl 4-(N-((5-(methoxycacbonyl)pyridin-2-yl)metyl)-N-(m-
tolyl)sunfamoyl)piperazin-1-cacboxylat (1,300 g, 2,576 mmol) trong diclorometan (50 ml)
dugc tron & nhiét d phong véi axit clohydric (dung dich 4,00 M trong dioxan, 2,576 ml,
10,305 mmol), va duogc khqu & cung nhiét d6 trong 3 gi. Hon hop phan tng duoc ¢6 dic
duéi ap sut thap dé loai bd dung méi. Hop chit mong muén dugc st dung ngay ma khong
cin tinh ché thém (metyl  6-((N-(m-tolyl)piperazin-1-sunfonamido)metyl)nicotinat
hydroclorua, 0,980 g, 86,3%, chit rin mau do).

Budce 4: metyl 6-(((4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1-

sunfonamido)metyl)nicotinat
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Dung dich cia metyl 6-((N-(m-tolyl)piperazin-1-sunfonamido)metyl)nicotinat
hydroclorua (0,300 g, 0,680 mmol) va oxetan-3-on (0,053 ml, 0,816 mmol) trong
diclorometan (15 ml). dugc khudy & nhiét do phong trong 10 phit, va dugc tron véi natri
triaxetoborohydrua (0,433 g, 2,041 mmol). Hn hop phan tng dugc khudy & ciing nhiét do
trong 18 gid. Tiép d6, nuéc duge bd sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét
bang etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bio hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, va dugc ¢d dic trong chan khong. Ciin dugc sic ky (SiO,,
cot 4 g; metanol/diclorometan = 0-15%) dé thu dugc metyl 6-(((4-(oxetan-3-yl)-N-(m-
tolyl)piperazin)-1-sunfonamido)metyl)nicotinat duéi dang chét rin mau vang (0,248 ¢,
79,1%).

Buéc  5:  N-((S-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-yl)-N-(m-

tolyl)piperazin-1-sunfonamit

-163-



26510

Metyl  6-(((4-(oxetan-3-yl)-N-(m-tolyl)piperazin)-1 -sunfonamido)metyl)nicotinat
(0,248 g, 0,538 mmol) va hydrazin monohydrat (0,785 ml, 16,155 mmol) dugc trén ¢ nhiét
do phong trong etanol (10 ml), va tiép d6 hdn hop duge khudy & 80°C trong 18 gi. Hon hop
phan tmg dugc 1am mét xudng nhiét do phong @ két thiic phan tmg. Tiép d6, nuée dugc bd
sung vao hén hop phan tng, sau d6 hén hop duoc chiét bing etyl axetat. Lép hitu co duoce
ria bﬁng dung dich natri clorua bao hoa, dugc séy kho b%lng magie sunfat khan, duoc loc, va
dugc co déc trong chan khong. Hop chéit mong mudn dugc st dung rigay ma khong cin tinh
ché thém (N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-4-(oxetan-3-y1)-N-(m-

tolyl)piperazin-1-sunfonamit, 0,177 g, 71,4%, chét rdn mau vang).

Buéc 6: Hop chét 11833

Dung dich cua N-((5-(hydrazincacbonyl)pyridin-2-yl)mety1)-4-(oxetan-3-y1)-N-(m-
tolyl)piperazin-1-sunfonamit (0,177 g, 0,384 mmol) va trietylamin (0,268 ml, 1,922 mmol)
trong tetrahydrofuran (15 ml) dugc tron & nhiét do phong véi anhydrit 2,2-difloroaxetic
(0,143 ml, 1,153 mmol), va duoc khudy & 80°C trong 1 gid. Hon hop phan tng duge lam
mét xudng nhiét do phong dé két thuc phan tng. Tiép d6, nudc duoc bd sung vao hén hop
phén tmg, sau d6 hdn hgp dugc chiét bing etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bio hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duge ¢d dic trong
chén khong. Cin dugc séc ky (SiOa, cot 4 g; metanol/diclorometan = 0-15%) dé thu dugc N-
((5-(5-(diﬂorometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)mety1)-4-(oxetan-3-yl)—N-(m-

tolyl)piperazin-1-sunfonamit du¢i dang chét rin mau vang (0,130 g, 65,0%).

'H NMR (400 MHz, CD;0D) § 9,20 - 9,19 (m, 1H), 8,35 (dd, 1H, J= 8,2, 2,2 Hz),
7,70 (d, 1H, J = 8,2 Hz,), 7,26 (s, 1H), 7,24 — 7,18 (m, 2H), 7,06 —7,05 (m, 1H), 7,03 (s,
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0,25H), 6,93 (s, 0,5H), 6,81 (s, 0,25H), 5,10 (s, 2H), 4,66 — 4,62 (m, 2H), 4,56 — 4,53 (m,
2H), 3,50 — 3,43 (m, 1H), 3,30 — 3,28 (m, 4H), 2,37 — 2,29 (m, 7H); LRMS (ES) m/z 521,4
(M*+1).

Do hoat tinh ctia hgp chét cua sang ché va quy trinh phan tich

Vi dy thi nghiém 1: Thir nghiém trc ché hoat tinh enzym HDAC trong éng nghiém (in

vitro)

Dé kiém tra d6 chon loc HDAC6 ciia céc hop chét ciia cong thirc I ctia sang ché bang
thir nghiém ttc ché hoat tinh enzym HDACI va HDACS6, thi nghiém d3 duoc thuc hién béng

cach sir dung co chit thong thuong 1am dbi ching.

‘Hoat tinh trc ché enzym HDAC da duge do bang cach st dung bd cong cu (kit) phat
hién thudc huynh quang HDAC6 (BML-AKS511, 516, Enzo Life Science). Dbi voi tha
nghiém hoat tinh enzym HDAC1, HDACI tii t§ hop cta ngudi (BML-SE456) da duoc st
dung 1am ngudn enzym, va Fluor de Lys®-(BNL-KI177) dugc sir dung 1am co chét. Pha
lodng 5 1in hop chit dugc nap vao dia 96 giéng, va tiép d6 0,3 pg enzym va 10 pM co chét
dugc bd sung vao giéng cua dia va cho phép phan ung & 30°C trong 60 phut. Tiép d6, Fluor
de Lys®-Developer II (BML-KI176) dugc bd sung vao va cho phép phan tng trong 30 phut,
sau do gid tri huynh quang (Ex 360, Em 460) dugc do b?lng céch str dung thiét bi doc nhidu
dia (Flexstation 3, Molecular Device). Enzym HDAC6 dugc kiém tra béng cach su dung
HDACS téi td hop ciia ngudi (382180) (Calbiochem) theo quy trinh giéng nhu phuong phap
kiém tra hoat tinh enzym HDACI1. Dya vao gi4 tri thu dugc, mbi gid tri ICso duoc tinh todn

bang cach sir dung chuong trinh GraphPad Prism4.0.

Béng 2: Két qua thir nghiém e ché hoat tinh enzym HDAC

Vidu |Hop chit| HDAC1(@M) | HDAC6@M) | P° C?s%nféicgggAC6
1 | 11198 | Khong xéc dinh 136 738
2 11199 Khong xac dinh 52 1911
3 | 11293 76012 66 1156
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Vidy |Hopchdt| HDACI @M) | HDAC6 @M) | P° cg%nlézcglgBAC6
4 11294 Khoéng xac dinh 71 1411
5 11295 Khong x4c dinh 133 751
6 11296 Khong xac dinh 157 636
7 11297 Khoéng xéc dinh 124 805
8 11298 Khoéng xac dinh 75 1333
9 11299 Khong xac dinh 86 1169
10 11300 Khong xac dinh 116 861
11 11301 Khong xé4c dinh 28 3622
12 | 11302 Khong xac dinh 32 3174
13 | 11303 | Khong x4c dinh 31 3187
14 11304 Khéng xac dinh 52 1912
15 11305 Khong xac dinh 38 2620
16 | 11306 | Khong xéac dinh 23 4363
17 | 11307 | Khong xéc dinh 42 2366
18 11308 Khoéng xac dinh 46 2168
19 | 11309 | 41507 58 510

20 11310 Khong xac dinh 76 1311
21 11311 Khoéng xac dinh 84 1188
22 11312 Khong xac dinh 73 1371
23 11313 Khoéng xac dinh 24 4246
24 | 11314 | Khong xac dinh 33 3061
25 | 11315 | Khong xac dinh 30 3367
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Vidu [Hopchdt| HDACI(@mM) | HDAC6@M) | 20 c?s%nlgcglgg’*%
26 11316 Khong xac dinh 25 4031
27 11317 Khoéng xéac dinh 81 1234
28 11318 Khoéng xac dinh 43 2299
29 11319 Khoéng xac dinh 68 1464
30 | 11320 Khéng xac dinh 55 1829
31 11321 Khoéng xac dinh 44 2249
32 11322 Khoéng xac dinh 66 1507
33 11363 Khong xac dinh 15 6863
34 | 11379 | Khoéng xéc dinh 26 3846
35 | 11440 | Khong xac dinh 20 5000
36 11498 49237 23 2141
37 11527 47658 76 627
38 11528 41596 79 527
39 | 11574 Khoéng xac dinh 16 6250
40 11575 Khoéng xac dinh 48 2083
41 | 11640 | Khéng x4c dinh 105 946
42 11641 Khoéng xac dinh 33 2989
43 | 11642 Khong xac dinh 348 287
44 | 11643 Khoéng xac dinh 69 1443
45 11644 Khong xac dinh 130 770
46 11651 Khoéng xac dinh 481 207
47 | 11652 Khoéng xac dinh 237 422
48 | 11653 52403 43 1214
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Vidu [Hop chit| HDACI @M) | HDAC6 (nM) | DO "?S%nlg"glggmé
49 | 11654 71480 36 1996
50 | 11659 72379 26 2753
s1 | 11660 | 76482 63 1206
52 | 11661 115621 61 1886
53 | 11662 55253 47 1182
54 | 11670 | Khong xé4c dinh 21 4761
55 | 11671 | Khong xac dinh 27 3703
56 11672 Khoéng xac dinh 14 7142
57 | 11673 | Khong xac dinh 74 1351
58 | 11674 | Khong xéc dinh 133 751
59 | 11702 50198 93 542
60 11704 Khong xac dinh 233 429
61 11713 Khong xéac dinh 705 142
62 | 11714 | Khéng xac dinh 162 616
63 11787 Khong x4c dinh 96 1041
64 | 11788 | Khong x4c dinh 178 561
65 | 11789 | Khong xéc dinh 122 819
66 | 11823 | Khong xéc dinh 48 2'083
67 | 11824 | Khéng xac dinh 50 2000
68 | 11825 | Khong xéac dinh 36 2777
69 11826 Khoéng xac dinh 41 2439
70 | 11827 | Khongxdcdinh | 52 1923
71 11828 Khong xac dinh 42 2380
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Vi du [Hop chdt| 'HDACI M) | HDAC6 M) | DO Cg%nl'gl"glggA%
72 11829 Khong xac dinh 29 3448
73 11830 Khéng xac dinh 17 5882
74 11831 Khéng xac dinh 36 2777
75 11832 Khoéng xac dinh 21 4761
76 11833 Khoéng x4c dinh 49 2040

Nhu duge trinh bay trén bang 2 trén ddy, cac hop chét 1,3,4-oxadiazol sulfamit, ddng
phan 13p thé cua chung hodic mubi dugc dung ctia chung theo séng ché cho thdy hoat tinh trc
ché HDAC6 c6 tinh chon loc cao hon 142-7142 lin trong thir nghiém trc ché hoat tinh
HDACI1 va HDACS.

Vi du thi nghiém 2: Phan tich 4nh huéng cua cic chét e ché HDAC6 dic hiéu déi

Vv6i sy van chuyén ty thé qua soi truc thin kinh (in vitro - trong bng nghiém)

Anh huéng ctia céc chét e ché HDAC6 dic hidu déi véi su van chuyén ty thé qua
soi truc than kinh da duge phan tich. Cy thé 1, dé kiém tra xem hop chét duoc bidu didn bsi
cong thire I theo séng ché c6 e ché chon loc HDAC6 hay khong dé 1am tdng su axetyl hoa
tubulin, vén 13 co chat chu yéu cia HDACS, do d6 cai thién toc do Van chuyén ty thé qua soi
truc thin kinh bi lam giam bdi viée xir ly beta-amyloid trong soi truc té bao than kinh, thi
nghiém so sanh dugc thyc hién bang cach st dung hop chét da duoc phat trién trude do lam

ddi chimg.

Céc té bao thin kinh hdi hai ma tir phdi chudt Sprague-Dawley (SD) vao ngay phoi
17-18 (E17-18) da dugc nudi cdy trén dia phu tir cung ngoai bao dé quan sat va chup anh
trong 7 ngay, rdi tiép d6 dugc xir Iy v6i 1 pM peptit beta-amyloid. Sau 24 gid, té bao thin
kinh dugc xir 1y v6i cac hop chat trong 3 giy vao ngay tht 8 trong éng nghiém (in vitro) va
dugc xtt ly véi MitoTracker Red CMXRos (Life Technologies, New York, My) trong 5 phut
cudi d& nhuom ty thé. Su van chuyén ty thé da nhudm qua sgi tryc thin kinh di dugc chup

anh bang kinh hién vi cong hudng (Leica SP8; Leica Microsystems; Anh) trong 1 phut véi
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khoang thoi gian cach quéang 1a 1 gidy, va van tdc van chuyén mdi gidy ctia mdi ty thé duoc

xdc dinh bang phin mém phan tich IMARIS (BITPLANE, Zurich Thuy si).

Két qua 13, cac hop chét 1,3,4-oxadiazol sulfamit, déng phan 1ap thé cua ching hodc
mudi dugce dung clia ching theo sang ché da cai thién téc dd van chuyén ty thé qua soi truc
thén kinh.
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1. Hop chét 1,3,4-oxadiazol sulfamit dugc bidu dién boi cdng thire I sau ddy, dong phan 1ap

thé cua ching hogc mudi dugc dung cida ching:

[Cong thirc I]
R3_L3\ Z,=2, o) R
=t
/2N /TN /L,
RPN 324 N

trong d6, L1, L2 hodc L3 doc 14p v6i nhau 12 lién két hozc -(Ci-C; alkylen);

Z1 dén Z4 doc 18p vé6i nhau 1a N hogc CRZ, trong 6 R%14 -H hogc -X;

R 1a -CX;H hoic -CX3;

hodc -NRsRo,

trong d6 Y 1a -N-, -O- hodc -S(=0),-,

a dén d doc 14p v6i nhau 13 s nguyén 1, 2 hoéc 3,

Ra dén Rd doc 18p v6i nhau 1a -H hodc -(C1-Cs alkyl),
dudng chim chdm 1a lién két don hoic lién két doi,

R4 va Rs doc 1dp voi nhau 1a -H, -X, -(C1-Cq4 alkyl), aryl hodc -NReRf, véi diéu kién
dudng chim chém 1a lién két doi, Rs 1a khong (r3ng),
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Re va Rf dgc 1ap v6i nhau 1a -H hoic -(C1-Cs4 alkyl),

khi Y 13 -N-, thi R¢ va Ry doc 1ap véi nhau 1a -H, -(C1-C4 alkyl), -(C1-C4 alky1)-O-(C;-
C4 alkyl), -C(=0)-(C1-C4 alkyl), -C(=0)-O(C;-C4 alkyl), -C(=0)-CF:H, -(Ci-Cs alkyl)-
C(=O)—O(C1-C4 alkyl), -S(=0)2-(C1-Cs alkyl), -(C3-C7 xycloalkyl), -(C2-Cs heteroxycloalkyl),
-aryl, -(Ci-Cs alkyl)-aryl, -heteroaryl hodc nhém bao vé amin, trong d6 it nhit mot H cia -
(Ci-Caalkyl) c6 the dugc thé béi -X hogic -OH, it nhit mot H ctia -aryl, -(C1-Cs alkyl)-aryl
hodc -heteroaryl c6 thé dugc thé bai -X, -OH hogc -CF3, va -(C»-Cs heteroxycloalkyl) c6 thé

bao gdm mot nguyén tir N, O hogc S trong vong,
va khi Y 1 -O- hodc -S(=0),-, thi Rs va Ry 1a khong,

Rs va Ry doc 1ap v6i nhau 1a -H, -(Ci-C4 alkyl), -(C3-C7 xycloalkyl), -(C»-Cs
heteroxycloalkyl), -(C1-Cs alkyl)-(C,-Cs héteroxycloalkyl), -aryl, -heteroaryl hoic -(C;-Cy4
alkyl)-aryl, trong khi it nhit mét H cia -(Cs-Crxycloalkyl), -(C2-Cs heteroxycloalkyl), -(C;-
Caalkyl)-(Co-Csheteroxycloalkyl), -aryl, -heteroaryl hogc -(Ci-Caalkyl)-aryl ¢6 thé dugc thé
boi -(Ci-Cs alkyl), -C(=0)-(Ci-Cs alkyl), -5(=0)2-(C1-C4 alkyl) hoic -(Cz-Cs
heteroxycloalkyl); va

R3la-H, -(Ci-C4 alkyl), -(C;-C4 alkyl)-O(C;-C4 alkyl), -(C1-C4 alkyl)-C(=0)-O(C;-Cq4
‘ | Z,=2,

0) L L

R1\< ” 1 \ /

\ —N Z3—24
alkyl), -(C3-C7 xycloalkyl), -aryl, -heteroaryl hozc N ,
trong do it nhét mot H cla

-(Cs-Crxycloalkyl), -aryl hodc -heteroaryl c6 thé duoc thé boi -X, -OH, -(Ci-Cqalkyl), -CF;,
-(C1-C4 alkyl)-(C2-Cs heteroxycloalkyl)-(C1-Cq alkyl), -C(=0)-(C1-C4 alkyl), -C(=0)-O(C;-
Cs alkyl), -O(C1-C4 alkyl), -OCFs3, -S(=0)2-(C1-Cy4 alkyl),
-aryl, -heteroaryl hodc -NR1jRy,

Ri1 va Riz d9¢ 18p véi nhau 1a -H hoic -(C1-C4 alkyl),
R1, L1, Z1, Z», Z3 va Z4 duge dinh nghia nhu & trén; va

X 1aF, Cl, Br hoic L.
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2. Hop chit, ddng phan hodc mudi duoc dung theo diém 1, trong d6:
L1 hogc L 1a lién két doc 14p véi nhau;
L 1a -(Cy alkylen)-;
Z1 dén Z4 doc 1ap v6i nhau 12 N hogc CRZ, trong d6 RZ1a -H hoic -X;

Ri1a -CX,H hoic -CX3;

Raw\\%_

R2 la
hodc -NRgRo,

trong d6 Y 1a -N-, -O- hoic -S(=0)»-,
a dén d doc 13p v6i nhau 1a sb nguyén 1 hoic 2,
Ra dén Rd ddc 1ap v6i nhau 1a -H hoiic -(C1-Cy alkyl),

khi Y 1a -N-, thi R¢ va Ry doc lap v6i nhau 1a -H, -(Ci-Cq alkyl),
-C(=0)-(C1-C4  alkyl), -S(=0)-(Ci-Cs4 alkyl), -(C3-C7 xycloalkyl) hodc -(Cz-Cs
heteroXycloalkyl), trong d6 it nhit mot H cua -(C1-Ca alkyl) c6 thé dugc thé bi -X hodc -
OH, va -(C2-Cs heteroxycloalkyl) c6 thé bao gdbm mot nguyén tir N, O hoic S,

va khi Y 14 -O- hodc -S(=0O),-, thi Rsva Ry 1a khong,

Rs va Ro ddc 1dp véi nhau 1a -H, -(Ci-Cs alkyl) hogc -(Ci-Cq alkyl)-(C2-Cs
heteroxycloalkyl), trong d6 it nhit mot H cta -(C1-Csalkyl)-(C2-Cs heteroxycloalkyl) c6 thé
duoc thé boi ~(C1-C4 alkyl), -C(=0)-(C1-C4 alkyl),
-$(=0)2-(Ci-C4 alkyl) hodc -(C2-Cs heteroxycloalkyl);

- Rs1a -aryl hoZc —heteroaryl, trong d6 it nhat mot H cta -aryl hodc -heteroaryl ¢ thé

duge thé boi -X; va
X1aF, Cl, Br hoic L.
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3. Hop chét, ddng phan hodc mubi dugc dung theo diém 2, trong do6:
L1 hotic Ls 1 lién két déc 1ap véi nhau;
L, 1a -(C; alkylen)-;
Z1 &én Z4 doc 13p v6i nhau 1a N hoic CRZ, trong d6 R?1a -H hoic -X;

R1 1a -CF,H hoic -CF3;

R:Y\”{N_g
.\I\/r:/\Rb

trong 6 Y 1a -N- hodc -S(=0)-,

Rz1a

a dén d doc 14p v6i nhau 14 sb nguyén 1 hoac 2,
Ra dén Rd doc 14p v6i nhau 13 -H hogc -(C1-Cq alkyl),

khi Y 1a -N-, thi R¢ va Ry doc l8p véi nhau 1a -H, -(Ci-Cs alkyl),
-C(=0)-(C1-Cs  alkyl),  -S(=0)-(Ci-Cs alkyl), -(C3-C7 xycloalkyl)  hodc
-(C2-Cs heteroxycloalkyl), trong d6 it nhit mot H ciia -(Ci-Ca alkyl) ¢6 thé dugc thé boi -X
hodc -OH, va -(C2-Cs heteroxycloalkyl) c6 thé bao gdbm mot nguyén t N, O hoic S,

vakhi Y 1a -8(=0)-, thi R va Ry 1a khong;

R3 1a —aryl hodc —heteroaryl, trong d6 it nhit mot H cua -aryl hodc -heteroaryl c6 thé

dugc thé boi -X; va
X 1aF, Cl, Br hoic I.

4. Hop chit, dong phén hozic mudi dugce dung theo diém 3, trong do:
L1 hodc Ls 14 lién két doc 18p véi nhau;

L> 1a -(C; alkylen)-;
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Z1 - Z4 d6c 13p v6i nhau 12 N hodc CRZ, trong d6 R%14 -H hoic -X;

R11a -CF2H hoic -CF3;

R:Y\J/\\_g_
WA,

trong d6 Y 14 -N- hodc -S(=0),-,

Rz1a

avabla2,cvadlal,
Ra dén Rd ddc 18p v6i nhau 13 -H hoic -(C1-Cs alkyl),

khi Y 14 -N-, thi Rs va Ry déc 1ap véi nhau 1a -H, -(Ci-Cs alkyl), -C(=0)-(Ci-C4 alkyl),
-S(=0)2-(C1-C4 alkyl), -(C3-C7 xycloalkyl) hodc -(C2-Cs heteroxycloalkyl), trong d6 it nhét
mét H cia -(Ci-Cs alkyl) ¢6 thé dugc thé béi -X hogc -OH, va -(C2-Cs heteroxycloalkyl) c6

thé bao gbm mot nguyén tir N, O hoic S,
vakhi Y 1a -S(=O),-, thi R¢ va Ry 1a khong;

R 1a —aryl hodc —heteroaryl, trong d6 it nhit mot H cua -aryl hoic -heteroaryl ¢6 thé

dugc thé béi -F; va
X 1a F hoic CI.

5. Hop chét, ddng phén hoic mudi dugc dung theo diém 1, trong d6 hop chit dwoc bidu dién

béi cong thirc I duge chon tir nhém bao gdm cac hop chit duge md ta trén bang sau day:

Vi | Hop , Vi | Hop
) Cau tric .
du | chat . du | chat

1 (11198 é;?@\ro 2 11199 S‘:O\©\ro
N0 N""o
9 o 3 s

-175-

Cau trac




26510

Vi | Hop ] Vi | Hop ,
i Cau truc i Cau truc
du | chét du | chat
] Ol
N
3 11293 Hel N o 4 (11294 ,éf/o\©\'/o
ST (o) N ™o
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Vi | Hop , Vi | Hop ,
, Cau truc , Cau truc
du | chat du | chat
F
L S
N
N )
17 1130 L 18 |11 .sz9
! ! (/\ng;If:Lﬁ/o 811308 [N ;:Tiil\fék—CHH
o | )—CFH N N-N
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IO
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§=0 NS
HCl I/\ N N\°,>»CF3 \S,Q ° I\LN/>_CF3
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Cau truc
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Vi | Hop , Vi | Hop .
i Cau truc , Cau truc
du | chat du | chat

B N
| | N
71 11828 Ao UL o 72 11829 égﬂj\(
D ° N\~N/>— oM NN N\o/}—CFZH

N
Lol S?@\r
73 (11830 \@ S = N\°,>——-CFzH 74 111831 (\N 3 = \ o/>-—CF2H

N N
" | A ! I A
75 11832 (\_"/S‘;O\Q)\\/ ,>——CF2H 76 |11833 (\N/S\;O\()\NW P
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8. Dugc phim ding dé phong hodc diéu tri bénh lién quan dén histon deaxetylaza, duoc
phim bao gdm thanh phan hoat tinh 1a hop chét dugc bidu dién bsi cong thirc I, ddng phan

1ap thé ctia chiing hodc mudi dugce dung cta chung theo diém bt ky 1-7.
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