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(57) Séang ché dé& cap dén cic hop chat heteroxycloalkyl c6 hoat tinh ¢ ché histon
deaxetylaza (HDAC), ddng phan quang hoc cta chung hoic mubi duoc dung cua chung,
dugc pham chira ching va phuong phap bao ché cac hop chat heteroxycloalkyl. Cac hop
chat heteroxycloalkyl theo sang ché 1a cac chét tc ché cé chon loc histon deaxetylaza, va
6 thé dugc st dung hi¢u qua dé diéu tri cac bénh lién quan dén histon deaxetylaza, cu thé
nhu bénh tang sinh té bao, bénh viém, bénh di truyén theo gen trdi, bénh chuyén hoa di
truyén, bénh ty mién, bénh than kinh céip tinh/man tinh, ching phi dai, ching suy tim,
bénh mat hoic bénh thoai héa than kinh.
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Linh vire k§y thuit dwoe dé cip

Sang ché dé cap dén hop chat heteroxycloalkyl, cu thé hon 1a d& cap dén hop
chit heteroxycloalkyl ¢6 hoat tinh trc ché histon deaxetylaza (HDAC), dong phan
quang hoc cia chiing hozc mudi duge dung ciia chiing va dugc phim chira din xudt

nay.
Tinh trang k§ thuit clia sing ché

Su diéu hoa phién ma trong té bao 1a qua trinh sinh hoc phirc tap. Mot trong
nhiing nguyén tic co ban trong diéu hoa phién ma 13 dya trén su cai bién sau dich
ma clia cdc protein histon H2A/B, H3 va H4 von 1a cic protein tao thanh phitc hop
151 protein gdm 8 phén tir histon. Cai bién diu N cua protein xay ra tai dudi lyzin
bang cach axetyl héa hoic metyl héa, va tai dudi serin bing cach photphoryl héa
mot phén cua cai goi 1a “ma histon” (theo Strahl & Ellis, Nature 403, 41-45, 2000).

Trong mgt md hinh don gian, axetyl héa dubi lyzin tich dién duwong lam giam
ai Iuc voi ADN tich dién 4m, do d6 céc yéu tb phién mi c6 thé dé dang duoc tao

thanh.

Su axetyl hoa va deaxetyl (khir axetyl) héa dugc xdc tic bdi cdc histon
axetyltransferaza (HAT) va céac histon deaxetylaza (IIDAC) twong tng. HDAC
duge gin véi phitc hop e ché phién ma, chuyén nhidm sic thé sang cu tric im
lang, bét hoat vé phién ma (theo Marks va cdng su, Nature Cancer Rev 1, 189-202,
2001). Nguoc lai, mét s6 HAT gén v6i phitc hop hoat héa phién ma dé chuyén
nhiém sic thé sang dang hoat héa phién ma. Cho dén nay, d3 c6 ba 16p HDAC khéc
nhau dugc md ta, cu thé 14, 16p I (HDAC 1-3, 8; Mr = 42-55 kDa) chu yéu nam
trong nhan va man cam vdi sy e ché bai Trichostatin A (TSA), 16p IT (HDAC 4-7,
9, 10; Mr = 120-130 kDa) min cam v&i TSA, va 16p III (SIRT1~7) khé khéc biét

v6i 2 nhém con lai boi chung phu thude vao NAD+ va khong méin cam véi TSA.
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Chit rc ché HDAC tao thanh 16p thudc chéng ung thu mdi c6 hoat tinh hoat
héa qué trinh biét héa va chét theo chwong trinh cua té bao. Bing cach téc dong vio
HDAC, céc chat e ché HDAC anh huéng dén ciu tric nhidm sic thé bing céch
axetyl héa histon, gy ra su tai 1ap trinh qué trinh phién ma phirc tap, cu thé 13, tai
hoat héa gen trc ché khdi u va kidm ché gen ung thw. Ngoai viéc gdy ra su axetyl
héa dubi lyzin tai ddu N trong protein histon 15i, chat ¢rc ché HDAC con tac dong
dén protein phi histon ¢é ¥ nghia quan trong d6i véi sinh hoc té bao ung thw, bao
gdm protein soc nhiét 90 (HSP90), tubulin hoic protein &rc ché khdi u p53. Do dé,
chit e ché HDAC c6 thé dugc st dung khong chi dé diéu tri ung thu, ma con dugc
str dung dé diéu tri cac bénh chuyén héa di truyén, bénh tw mién, va nhiéu loai bénh
twong tu khac, vi tinh hiéu qua trong cac mo hinh dong vat d6i véi bénh viém, viém

khép dang thip, va bénh thodi héa than kinh di duoc chirmg minh.

Céc vi du v& céc bénh lién quan dén e ché HDAC bao gdm: bénh ting sinh
té bao nhu bénh khdi u 4c tinh, cu thé 13 bénh ung thw; bénh viém nhw viém rudt,
bénh Crohn hodc viém loét da day; bénh di truyén theo gen trgi nhu bénh mua giat
Huntington, héi chinmg Down, hdi ching Edward hodc hdi ching Patau; bénh
chuyén héa di truyén nhu bénh tidu dudng, bénh Niemann-Pick, bénh Gaucher,
phenylketon niéu, bénh Wilson, hoic cac bénh xo hda, cu thé nhu, xo nang, X0 gan,
x0 than, xo phéi hay xo héa da; cdc bénh ty mién nhu viém khép dang thép, hen,
lupus, bénh Véy nén, viém khép véy nén, da xo cung, bénh Behcet, hodc dao thai
tang ghép; cac bénh than kinh cp tinh/man tinh nhu ching dot quy hodc bénh than
da nang; chimg phi dai nhu phi dai tim; chiing suy tim nhu suy tim sung huyét hoic
suy tim xuét huyét; bénh mit nhu tang nhan ap, hdi chung mét kho, thodi hda diém
vang kho, thoai héa diém vang uét, bénh vong mac tiéu duong, hodc viém niém
mac miéng; bénh thoai hoa khdop than kinh nhu bénh Alzheimer, bénh xo cling cot
bén teo co, bénh Charcot Marie Tooth, hodc bénh teo co tiy séng, cling nhu cac
tinh trang va bénh tat gy ra do chirc ning bat thuong ctia cac enzyme HDAC.

Dua theo céu tric, cac chét @tc ché HDAC duoc biét dén cho dén nay cé thé
dwoc phan loai thanh bdn nhém: 1) axit béo mach ngin (axit butyric va axit

valproic); 2) axit hydroxamic (trichostatin A, SAHA, va LBH-589); 3) peptit vong
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(desipeptit); va 4) benzamit (MS-275, va MGCD-0103) (Sonia va cfng su,
International Journal of onocology 33, 637-646, 2008). Cac chit tic ché histamin
deaxetylaza (SAHA, LBH-589 va MS-275, v.v...) uc ché su sinh trudng cua té bao,
va ¢6 hidu qua gy biét héa té bao va chét theo chuwong trinh ciia céc té bao duge
bién d6i khac nhau khong chi & méi truong nudi cdy ma con & mé hinh dong vat
(Paul A. Marks va cong sy, Curr Opin. Oncol 13, 477-483, 2001). Do d6 cac chét
trc ché HDAC nhu SAHA, LBH-589 va MS-275 di dugc dénh gi4 trong céc nghién
ctru 14m sang vé6i muc dich diéu tri cic loai ung thw khic nhau (Johnstone, R.W,
Rev. Drug, Discov 1, 287-299, 2002). Céc hop chét tiéu biéu, hién duoc goi 1a chat
trc ché HDAC, bao gdbm SAHA (Sang ché cép lai (Reissue Patent) My s6 385069,
Zolinza, Vorinostat), PXD101 (WO 02/30879, Belinostat) va LBH-589 (WO
02/22577, Panobinostat) 13 céc hop chit hydroxamat, va MS-275 (sang ché chiu Au
s6 0847992 Entinostat) va MGCD0103 (WO 04/69823, Mocetinostat) 1a cdc hop
chit benzamit. Trong sb céc hop chit nay, SAHA di dwoc phé duyét vio thang 10
nam 2006 va da dugc st dung lam tac nhan diéu tri u lympho T & da (CTCL), va
két qua cho thdy ring SAHA khéng dua hiéu qua va c6 téc dung phu (Paul A. Marks
va cdng su, Cancer Res 66, 5781-5789, 2006).

Céc chat rc ché HDAC khic nhau dang trong giai doan phét trién tién 1am
sang hodc 1am sang, nhung cho dén nay, chi cé céac chét tc ché HDAC khong chon
loc d dwgc x4c dinh 1a cdc thudc chéng ung thu. O lidu cao, cac chét e ché HDAC
khong chon loc thuong giy ra cac phan vng phu nhu mét méi va budn non (Piekarz
va cong su, Pharmaceuticals 2010, 3, 2751-2767). Phan tng phu 13 do s trc ché cac
HDAC 16p L. Do tac dung phu, viéc st dung cac chat itc ché HDAC khéng chon loc
trong viéc pht trién cac loai thudc ngoai thudc chéng ung thu da bi han ché (Witt

va cdng su, Cancer Letters, 2009, 277, 8-21).

Trong khi d6, thuc té nghién ctru cho thiy ring su tic ché ¢6 chon loc HDAC
16p I khong thé hién ddc tinh nhur trong e ché HDAC 16p L. Ngoai ra, khi c4c cht
trc ché HDAC ¢6 chon loc dugc phat trién, céc tic dung phu nhu dgc tinh gay ra boi
su e ché HDAC khong chon loc ¢6 thé dugc khic phuc. Do dé, cac chét e ché

HDAC c¢6 chon loc ¢6 tiém nang dugc phat trién thanh cdc chét diéu tri ¢6 hiéu qua
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dé didu tri nhiéu bénh khéc nhau (Matthias va cong sw, Mol Cell, Biol, 2008, 28,
1688-1701).

Trong thuc t&, HDAC 6 vén 12 mot thanh vién cia cac HDAC 16p 11 chu yéu
c6 mit trong té bao chét va tham gia vio qua trinh deaxetyl héa mét s6 co chat phi
histon (HSP90, cortactin, v.v...), bao gém tubulin (Yao va cong su, Mol. Cell 2005,
18, 601-607). Hon nita, HDAC 6 c6 hai viing xtc tac, va ving ngén tay kém duéi C
ctia n6 c6 thé gin véi cac protein dd ubiquitin héa. HDAC 6 c6 mét sb protein phi
histon 14 co chit, va do d6 déng vai trd quan trong trong nhiéu bénh khac nhau, nhu
bénh ung thu, bénh viém, bénh tw mién, bénh than kinh va bénh rdi loan thoai héa
than kinh (Santo va cong sy, Blood 2012 119: 2579-258; Vishwakarma va cong su,
International Immunopharmacology 2013, 16, 72-78; Hu va cdng sy, J. Neurol. Sci

2011, 304, 1-8).

Theo d6, van dé dit ra 1a cAn phai phét trién céc chit ¢c ché HDAC 6 c6
chon loc @& diéu tri ung thw, bénh viém, bénh tw mién, bénh than kinh va bénh réi
loan thodi héa thn kinh ma khong gay ra tdc dung phu nhw cic chét Gc ché khong

chon loc.
Ban chit k§ thuit ciia sing ché

Muc tiéu ciia sang ché 1a dé xuét hop chét c6 hoat tinh &c ché HDAC c6

chon loc, dong phén quang hoc ciia chiing hoic mudi duoc dung ciia chung.

Muc tiéu khac ctia sang ché 13 dé xuét duoc phdm chira hop chét c¢6 hoat tinh
trc ché HDAC c6 chon loc cao, déng phan quang hoc cua ching hodc mubi dugc

dung cua chung.

Muc tiéu khac ctia séng ché 13 dé xudt phuong phép bio ché cic hop chit

nay.

Muyc tiéu khéc ctia sang ché 1a d& xuit dugc phdm chtra cic hop chit trén
dung trong didu tri bénh lién quan dén hoat tinh HDAC, bao gdm ung thu, bénh
viém, bénh tu mién, bénh than kinh va bénh rdi loan tho4i héa thin kinh.
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Mo ta van tit cac hinh vé

Fig.1 minh hoa két qua phan tich tic dung ctia hop chat 1102 ddi véi viée

1am giam viém khép trén cac mo hinh dugc gay viém khép bang té dugc.
MO té chi tiét sing ché

Céc tac gia sang ché d3 tim ra cac hop chit ¢6 hoat tinh rc ché HDAC, va da
st dung cac hop chét nay dé vc ché hodc diéu tri bénh lién quan dén HDAC, do dé
hoan thanh sdng ché.

Céc chit trc ché HDAC

bé dat dugc cac muc tiéu trén, sang ché dé xuat hop chat cua cong thic I

dudi day, dong phan quang hoc cia nd, hoac mudi dugc dung cua nd.

Cong thire 1
R4
| H

B, X N N
oY Q OH
Ry | n
A 0)
trong dé

X 13 heteroxycloalkyl dugc chon tir nhém bao gdm:

R; Ry R;
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{trong d6 Z va W ddc lap vd6i nhau la CH hodc N, it nhét mot trong s6 Z va
WIaN,

a, b, c va d doc 1ap vdinhau la 1, 2 hodc 3, va
Rs, Ry, Rs va Rg ddc 14p véi nhau 1a -H hoac -Cy-C, alkyl};
Y 1a C hoac N;

A va B doc 18p v6i nhau 1a -C-C, alkyl, -C¢-Cy aryl, -C5-Cy, heteroaryl,
-C3-Cy xycloalkyl, -C,-C heteroxycloalkyl, hodc -C5-C, xycloankenyl {trong d6
mot hogic nhidu nguyén tir hydro cta -C;-Cy alkyl c6 thé dugc thé bang -OH hoic
halogen, va -C¢Cyjp aryl, -C;-Cjp heteroaryl, -C;-Ciy xycloalkyl, -C,-Cyg
heteroxycloalkyl va -C5-Cyo xycloankenyl c6 thé ddc 1ap véi nhau khong dugc thé
hodc duge thé bﬁng -OH, -C;-C, alkyl, -OC;-C, alkyl, -CF; hodc halogen tai mot
hosc nhidu nguyén tir hydro cia chiing};

Q 1a C=0 hoac SO;,;
R; 1a -H hoéc -C,-C, alkyl;

R, 1a -H, -OH, -C;-C4 alkyl, -C;-C, alkylhydroxy, halogen hodc khdng c6
{véi diéu kién 1a khi Y 12 C, R, 14 -H, -OH, -C,-C alkyl hoic -C;-C, alkylhydroxy,
vakhi Y 1a N, R, 1a khong cé}; va

nlal, 2,3 hoac 4.

Theo phuong 4n thyc hién cia sang ché,

Rs
Vam\ Ra s [Ale Re
DA LA GG

Ry

R4 b d

Xla hoac

{trong d6 Z va W doc lap v6i nhau 1a CH hoic N, va it nhat mot trong sb Z
vaWIaN,



33563

a, b, cvad doc lap véinhau la 1, 2 hodc 3, va
R3, R4, Rs va Rg d6c 1ap véi nhau la -H hodc -C-C, alkyl};
Y 1a C hoac N;

A va B doc 1ap v6i nhau la -C;-C4 alkyl, -C¢-Cy aryl hodc -C;-Cy; heteroaryl
{trong d6 mot hodic nhidu nguyén tir hydro cua -C;-Cy alkyl ¢ thé dugc thé bang -
OH hoéc halogen, va -C¢-Cyq aryl hodc -C;-Cy, heteroaryl co thé doc lap véi nhau
khong dugc thé hoic dugc thé bang -OH, -C,-Cy alkyl, -OC;-Cy alkyl, -CF; hodc

halogen tai mét hodc nhiéu nguyén tir hydro ctia ching};
Q 1a C=0 hodc SO,;
R, 1a -H hodc -C;-C4 alkyl;

R, 1a -H, -OH, halogen hodc khong c6{vai didukiénlakhiY1aC, R, 12 -H, -
OH hodc halogen, va khi Y 1a N, R, 14 khong cé}; va

nlal, 2, 3 hoic 4.
Theo mdt phuong 4n thuc hién khac cua sang ché,
R3
VAN
—é—z W—g—
\|J
X la Ry

{trong d6 Z va W ddc lap véi nhau 1a CH hodc N, it nhit mét trong s6 Z va
WlaN, va

R; va Ry doc 14p véi nhau 13 -H hodc Ci-Cy4 alkyl};
Y 1a C hodc N;

A va B doc 1ap v6i nhau 1a -C;-C, alkyl, -C4-Cyg aryl hodc -Cs3-Cy; heteroaryl
{trong d6 mdt hodc nhiéu nguyén tu hydro cta -C;-C4 alkyl cé thé duogc thé bﬁng -
OH hodc halogen, va C¢-Cyg aryl va Cs-Cy, heteroaryl co thé doc 1ap voi nhau
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khong dugc thé hoic duoc thé bang -OH, -C;-Cy4 alkyl, -OC;-C4 alkyl, -CF3 hoic

halogen tai mot hodc nhidu nguyén tir hydro ctia ching};
Q1a C=0;
Rl la-H hOéC -CI-C4 alkyl;

R, 1a -H, -OH, halogen ho#c khong c6 {vai diéukién 1akhi Y12 C, Ry 1a -H,
-OH hodc halogen, va khi Y 1a N, R, 14 khong c6}; va

nla3.

Hop chét dugc biéu dién boi cong thic I duge trinh bay trén céc bang 1-3

duoi day:
Bang 1
H , H ,
('),p Cau truc in Cau truc
chat chat
1102 e 1124 ”
SasTIUNE N Ll ion e W TUUN'

N\H/N\/\/\/\H/N\OH NTNMN\OH
e} ) 0 0

X
1188 1189
1 O Q‘J/HM/\[(“\OH O D H H

X
1190 1209
O Ny H O Q(H H
NTN\/\/\/\(N oH I N
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1210 | L 1213
O N\S/“\/\/\/\H/H\OH
do )
1221 N 1222
RGN ‘
j)r \/\/\/\n/ OH
Bang 2
H H .
(_J:p Cau tric OP Cau truc
chat chat
F Cl
1223 /\ 1224 /\
N N H H
F O I\/NIH\/\/\/\IC])/H\OH cl O k/N\[orN\/\/\/\g/ ~OH
1240 1241 @ Ny .
O @“Tn\/\/\/\j},\wo“ o IN\/\/V\IC]),N\QH
H
(o]
1243 ©/L NOYH 1| 1256
oN\/\/\/\g/N\OH O ! b"\/\/\/YH\OH
(o] (o]
1257 N o 1316 N o
O I\/)l\n/n\/\/\/”\N/OH O n\/\/\/U\N,OH
(o] H (o] H

-10-
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1317 N o 1647
O Oﬁ/n\/\/\/\)J\N'OH

H H
P CAu tric op

A A Ciu triic
chat chat

1648 |r 1649
O Ny H H H
l\/N\n/N\/\/\/\n/N\OH \n/N\/\/\/\n/N\OH
(o} (o) (o} 0
E CF;
1719 T 1126 | )
H H
N__N N. H H
\g/ V\/\/Ir OH ©/ N\H/N\/\/\/\[JN\OH

(o]
F
J
1734 © 1763 "N
@NOTH\/\/\/\H/H O %NIH\/\/\)?\E,OH

N
“OH

1764 O NOC\N . .

Theo sdng ché, cic hop chit dugc mé ta trén cac bang 1-3 trén ddy hodc
mudi duge dung cta chung t8t hon 1a dwgce chon tir nhém bao gém cac hop chét
1124, 1188, 1189, 1190, 1209, 1221, 1224, 1241 va 1243, va tét nhat 12 dugc chon
tir nhém bao gdm cac hop chat 1102, 1124, 1188 va 1209.

-11-
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Khi duoc st dung ¢ ddy, thuat ngit “mudi duge dung” c6 nghia 1a mubi bit
ky thuong dugc st dung trong linh vwc duoc. Vi du cu thé vé mudi duoc dung,
nhung khong gidi han, bao gém: mudi véi ion v6 co nhu canxi, kali, natri hodc
magie, mudi v6i axit vo co nhu axit clohydric, axit nitric, axit phosphoric, axit
bromic, axit iodic, axit pecloric hoac axit sunfuric, mudi véi axit hitu co nhu axit
axetic, axitr trifloaxetic, 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 galaturonic, axit glutamic, axit glutaric, axit glucoronic,
axit aspartic, axit ascorbic, axit cacbonic, axit vanilic hodc axit hydroiodic, mubi véi
axit sunfonic nhu axit metansunfonic, axit etansunfonic, axit benzensunfonic, axit
p-toluensunfonic hodc axit naphtalensunfonic, mudi v6i axit amin nhu glyxin,
arginin hoic lyzin, va mudi v6i amin nhu trimetylamin, trietylamin, amoniac, pyrin

hoéc picolin.

Céc hop chit cua cong thirc I c6 thé bao gdbm mdt hay nhiéu cacbon bat déi
xtmg, va do d6 c¢6 thé ton tai & dang chét triét quang (raxemat), hn hop triét quang,
ddng phan ddi hinh don, hdn hop phi déi hinh, va dong phan phi ddi hinh riéng biét.
Cac hop chét cta cong thirc I ¢6 thé duge tach thanh cac ddng phan nhu trén theo
phuong phap da dugc biét dén trong cing linh vuc k¥ thuat, cu thé 13, phuong phép
sic ky cot hoic sic ky léng hiéu ning cao (HPLC). Ngoai ra, cic ddng phan 1ap thé
riéng biét cua cac hop chit cua cong thirc T ¢ thé duge tong hop bing phuong phép
tdng hop chuyén biét 1ap thé sir dung nguyén liéu khoi dAu va/hoic chit phan tmg
tinh khiét v& quang hoc c6 ciu hinh da biét.

Ché phim chita hop chat e ché HDAC, cich sit dung ché phim nay va

phuong phap diéu tri bénh bing céch st dung ché phim nay

Sang ché d& xuét dugc phim dung dé phong hodc diéu tri bénh lién quan dén
HDAC, dugc phdm bao gdm thanh phén hoat tinh 13 hop chit dwgc biéu dién béi

cbng thirc I, dong phan quang hoc ctia n6 hodc mudi dugc dung cia nd.

Cong thirc I

-12-
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/Y Q OH
Ry | n
A

trong d6, R1, Rz, A, B, X, Y, Q va n dugc dinh nghia nhu trén.

Céc vi du v& céc bénh lién quan dén HDAC bao gdm: bénh tang sinh té bao
nhu bénh khdi u 4c tinh, cu thé 13 bénh ung thu; bénh viém nhu viém rudt, bénh
Crohn hodc viém loét da day; bénh di truyén theo gen trdi nhu bénh mua giat
Huntington, hdi chitng Down, hdi chimg Edward hodc héi chiing Patau; bénh
chuyén héa di truyén nhu bénh tiéu dudng, bénh Niemann-Pick, bénh Gaucher,
phenylketon niéu, bénh Wilson, hodc cic bénh xo hoa, cu thé nhw, xo nang, xo gan,
X0 thin, X0 phéi hay xo héa da; cac bénh tir mién nhu viém khép dang thép, hen,
lupus, bénh vy nén, viém khép vy nén, da xo ctng, bénh Behcet, hodc dao thai
tang ghép; cac bénh than kinh cép tinh/man tinh nhu ching d6t quy hodc bénh than
da nang; chimg phi dai nhu phi dai tim; ching suy tim nhu suy tim sung huyét hodc
suy tim xuat huyét; bénh mét nhw ting nhén 4p, hoi chimg mét khé, thodi héa diém
vang khé, thodi héa didm ving uét, bénh vong mac tiéu duong, hodc viém niém
mac miéng; bénh thoai hoa khdp than kinh nhu bénh Alzheimer, bénh xo cliing cot
bén teo co, bénh Charcot Marie Tooth, hoac bénh teo co tiy séng, cling nhu céac

tinh trang va bénh tat gay ra do chitc nang bét thudng cia cac enzyme HDAC.

Mudi duge dung dugc md ta & trén twong g véi mudi duge dung cia hop

chét duge biéu difn boi cong thirc I theo sang ché.

Dé st dung, ché phdm dugc theo sing ché con c6 thé bao gdm thém it nhat
mdt chit mang dugc dung ngoai hop chét ciia cong thirc 1, ddng phan quang hoc ctia
no hoac mudi duoc dung cua nd. Chét mang dugc dung duogc su dung theo sang ché
¢6 thé 13 it nhit mot trong céc loai bao gém: nude mudi sinh ly, nude vo trung,
dung dich Ringer, nudc mudi dém, dung dich dextroza, dung dich mantodextri,
glyxerol, etanol, va hdn hop ctia hai hay nhiéu loai trén. Néu can thiét, duogc phém

¢6 thé bao gém cac phu gia thong thudng khac nhu chit chéng oxy héa, chit dém
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ho#ic chét khang khuén. Ngoai ra, dwgc phim con cé thé duoc cong thirc héa thanh
cbng thirc tiém dugc nhu dung dich, huyén dich, chét long duc, v.v..., thudc vién,
vién nang, dang hat nho hoac vién nén béng cach st dung chét pha lodng, chét phan
tan, chat hoat dong bé mat, chit két dinh va chét bdi tron. Do 6, duogc phém cua
sang ché c6 thé & dang miéng dén, chét long, vién, vién nang, hat nho, vién nén,
vién dan, v.v... Céc cong thiic ndy cé thé dugc bio ché hoic bang phuong phép
thong thuong duoc st dung dé cong thirc héa trong cung linh vuc k§ thuét hodc
bang phuong phap dwgc lam 18 trong Khoa hoc dugc pham Remington (4n ban méi
nhAt), Céng ty phat hanh Mack, Easton PA.

Ché phim duoc cua sing ché c6 thé dugc s dung qua duong udng hoic
ngoai duodng tiéu hoa (cu thé nhu tinh mach, duéi da, trong mang bung hodc ngoai
da) tuy thudc vao muc dich st dung. Lidu cua ché phim duoc thay déi tuy thude
vao thé trong, tudi, gidi tinh, tinh trang sttc khde va ché @6 an uéng cua bénh nhan,
thoi gian st dung, ché @6 sur dung thudc, tdc d6 bai tiét, mic do nghiém trong cua
bénh, va nhidu yéu t6 lién quan khac. Liéu ding hang ngay cta hop chit ciia cong
thirc I theo sang ché c6 thé 13 khoang 1-500 mg/kg, tot nhét 13 5-100 mg/kg, va c6

thé dwgc st dung mot hodc mot s6 1an trong ngay.

Ngoai hgp chat ctiia céng thitc I, dong phan quang hoc ctia né hodc muodi
dugc dung cua nd, ché pham dugc clua sang ché con c6 thé chira thém mdt hodc

nhiéu thanh phén hoat tinh thé hién hiéu luyc dugc tinh tuong dwong hoic twong ty.

Sang ché ciing d& xuit phuong phép phong hoic diéu tri bénh lién quan dén
HDAC, phuong phap bao gém viéc sir dung mot lugng c6 hiéu qua tri liéu hop chét
dwoc biéu dién boi cong thirc I, déng phan quang hoc cia n6 hodc mubi dugc dung

cua no.

Khi duoc st dung & day, thuat ngit “lugng cd hiéu qua tri 1liéu” c6 nghia la
mot lwong hop chét dugc biéu dién boi cong thirc I ¢6 hiéu qua phong hoic diéu tri
bénh lién quan dén HDAC.
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Sang ché ciing d& xuét phuong phap tc chd HDAC, bing cich sir dung hop
chét dugc biéu dién béi cong thic I, d(‘Sng phan quang hoc cua né6 hodc mudi duge

dung ctia né cho dong vat cé vi bao gom nguoi.

Phuong phap phong hoic diéu tri bénh lién quan dén HDAC theo sing ché
bao gém trc ché hoic ngan ngua bénh, cling nhu diéu tri bénh trudc khi xuét hién
céc tridu chimg bing cach st dung hop chét dugc biéu dién bdi cong thirc 1. Trong
quan 1y bénh, liéu du phong hodc lidu didu tri ciia mot thanh phan hoat tinh cu thé
s€ thay ddi theo tinh chét va mic do nghiém trong ctia bénh hodc tinh trang, va
cling c6 thé thay ddi theo con duong thinh phin hoat tinh dugc st dung. Lidu va
lidu lwong ciing s& thay d6i tuy theo tudi, thé trong, va sy dap ung cua timg bénh
nhan. Phéc dd lidu diing phii hop c6 thé dugc chon béi ngudi cé trinh do trung binh
trong cung linh vuc ky thuat thong qua viéc xem xét cdc yéu t§ anh hudng néu trén.
Ngoai ra, phwong phap phong hodc didu tri bénh lién quan dén HDAC theo sing
ché c6 thé con bao gém thém viéc st dung mot lugng 6 hiéu qua tri liéu thanh
phén hoat tinh bd sung hitu ich cho viéc diéu tri bénh cling véi hop chit dwoc biéu
dién boi cong thirc 1, trong d6 thanh phin hoat tinh bd sung c6 thé thé hién hiéu qua
phdi hop hodc phu trg v6i hop chét ciia cong thirc 1.

Sang ché ciing d& xuét cach sir dung hop chit dugc biéu dién boi cong thie I,
ddng phan quang hoc ctia né hoic mudi dwoc dung ctia né dé bao ché thudc dung dé
diéu tri bénh lién quan dén HDAC. Dé bao ché thudc, hop chit duoc biéu dién boi
cong thirc I co thé dwoc tron voi phu gia, chét pha loéng, chét mang dugc dung hoac
céc chit cAn thiét khéc, va dwoc két hop véi céc thanh phin hoat tinh khac sao cho
c4c thanh phan hoat tinh ¢6 thé c6 hiéu qua phéi hop.

Céc chi tiét duge d& cap trong cich sir dung, thanh phin va phuong phép
diéu tri cua sdng ché c6 thé duoc két hop hop 1y trir khi mau thudn véi nhau.

Phuong phap bio ché hop chit trc ché HDAC

Sang ché ciing d& xudt phwong phép bao ché cic hop chit duoc biéu dién bsi

cong thirc I, ddng phan quang hoc cia ching hodc mudi dugc dung cua chung.
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Phuong phép bao ché s& dugec md ta sau ddy cung véi viéc tham khdo cdc so do

phan ng 1-10 sau day.

Trong phan mo ta, cac chit viet tat cé nghia nhu sau:

DIPEA: N,N-Diisopropyletylamin

Mel: Metyl iodua

DMF: Dimetylformamit

MeOH: Metanol

EDC: 1-Etyl-3-(3-dimetylaminopropyl)cacbodiimit
HOBt: Hydroxybenzotriazol

BINAP: 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
DAST: Dietylaminosunfua triflorua

NaBH(OACc)s: Natri triaxetoxyborohydrua

So d6 phan ting 1

®

f Triphosgen, DIPEA o HHOH, KOH gy o

; o Fi N bl I

SR e “’{\zl’c as ’\A sty —mm O k}-gj\ﬁ&ﬁs e
: 133 el T & ﬂ

™ Hop chét 1257: n = 3

% 4 u Hiel Hop chét 1102:n=4
E Hop chat 1240:n=5
¥

C§J X
s NHOH KOE - ~
g L:A?g‘é'“%"mgn\‘ I W lw"g-'s»x‘v«f“g’gw%

B Hop chét izid

Nhu dwoc minh hoa trén so dd phan tmg 1 trén day, hop chit cua cong thic
1-1 dugc dua vao phan ing tao ure véi metyl 6-aminohexanoat hydroclorua, metyl
7-aminoheptanoat hydroclorua hoic metyl 8-aminoctanoat hydroclorua (formula 1-
2) dé tong hop hop chét cua cong thirc 1-3. Kali hydroxit (KOH), metanol va dung
dich hydroxylamin dwgc thém vio hop chét ctia cong thirc 1-3 va dugc phan tng &

nhiét d6 phong, qua d6 tong hop céc hop chit cudi cing 1102, 1240 va 1257,
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Ngoai ra, hgp chét cta cong thic 1-3 c6 metyl 7-aminoheptanoat dugc dua
vao, dwgc phan tng v6i iodometan dé tong hop hop chit cua cong thirc 1-4. Kali
hydroxit, metanol va dung dich hydroxylamin dugc thém vao hop chét ctia cong
thitc 1-4 va duge phan tng & nhiét d6 phong, qua d6 tong hop hop chit cudi clng
1213.

So do6 phan tng 2
. Bas
B ) Triphosgen, DIPEA Ny
EBine N-‘""«.I , ﬁgﬂwz‘x,f&vxxy,ok p g I i\,N ﬁw\ o
L el a EHyh :]af ' "")\%’ -
EZ | 1.2 ) 2z
i
i 48 #C1 trong dioxan
% CH; Gk
¥
Ry ”’ﬁ: /&:?‘Rf B = EVA};R ““A\ﬁ H K1Y,
L Rk s Lw‘:"‘ %Tr*"w"“»«"‘xf‘ﬁﬁfﬂx R
OH € HO o 8 oME
23 24 25
By R1
(3 )
11“ NH;OH, ROH
-
-4 o, o
(J i o M LA i
o - S, : R T e L
B, 1[’ ‘/\E‘ ~ T "g’ @
26 Hop chét 1223; R, % g-F

Hop chét 1224: Ry = p-Ct
Hop chét 1847; Ry = oF
Hop chat 1848; Ry = m+F

Nhu dugc minh hoa trén so dd phan tng 2 trén ddy, hop chét clia cong thiic
2-1 dugce dua vao phan ttng tao ure v6i metyl 7-aminoheptanoat hydroclorua (cong
thire 1-2) dé tdng hop hop chit cia cong thirc 2-2, hop chit nay tiép d6 duge phan
ung voi dung dich axit clohydric 4 M dé loai bo nhém bao vé amin (Boc), qua dé
téng hop hop chat ciia cong thirc 2-5. Hop chit cta cong thirc 2-3 duge phan ting
v6i thionyl clorua dé tdng hop hop chit ctia cong thirc 2-4, hop chét nay tiép d6
dugc dua vao phan tng thé véi hop chit cia cong thirc 2-5 dé téng hop hop chét
cta cong thirc 2-6. Kali hydroxit, metanol va dung dich hydroxylamin duoc thém
vao hop chét cua cong thiic 2-6 va dugc phan tng & nhiét @6 phong, qua d6 tong
hop céc hop chit cudi cling 1223, 1224, 1647 va 1648.
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So db phan vng 3
HaBH W=l Bt e 4 e

s 3 HW’“\;‘ 'Q-q.,
g 1 T

EE | »2 33 b2

® C
%HEC!H. KaOH i

I N S Aensnssasssnsnen — —
UL " O

- H H
ot TH M*M\/\E-H aH
a ]

Sed Hop chét 1222

crch dus

Nhu duoc minh hoa trén so dd phan Gng 3 trén dy, hop chét cua cong thirc
3-1 dugc khit bing natri borohydrua dé tong hop hop chét cua cong thirc 3-2, hop
chit nay tiép d6 dwgc phan img véi metansunfonyl clorua dé téng hop hop chét cia
cong thirc 3-3. Hop chét cta cong thic 3-3 dugc dwa vao phéan tng thé vé6i hop chét
cua cong thirc 2-5 d8 téng hop hop chit cia cong thirc 3-4. Tiép d6, kali hydroxit,
metanol va dung dich hydroxylamin dugc thém vao hop chit cia cong thirc 3-4 va

duoc phan tng ¢ nhiét d§ phong, qua do tong hop hop chét cubi cing 1222.

So d6 phan tng 4
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HN KiC Oy Triphosgen, DIPEA
. /\l: _fco /\/ Hﬁﬂ\/\/\/\n,o\ -

O o DMF NH HCI 0 CHyCly

41 42 43 1-2
NH; OH, KOH

\/\M{ ~ e \“/ W\/‘\Ir OH

0 b g 0

44 Hop chét 1153

A-Boc, K;COy4 O 4M HCI trong dioxan
41 L
" O A-Boc CHzC‘z /M/\fr

Tnphosgen DIPEA HNH; OH, KOH
—_—
T \X\L)L o @ q»ut
' Hopchét1189 :n=4,A= HN

'j Hop ch&t 1190 n = 4, A= HN’\A
I\/ H I\r H
Hop chét 1763 in =3, A= HNOC‘ Hop chat 1764:n =4, A= HIOC\

NH NH

Nhu duoc minh hoa trén so dd phan éng 4 trén day, hop chét clia cong thic
4-1 dugc dua vao phan tng thé véi (28,6R)-2,6-dimetylpiperazin (cong thirc 4-2) dé
téng hop hop chét cua cong thirc 4-3, hop chat nay tiép d6 dugc dwa vao phan tmg
tao ure voi metyl 7-aminoheptanoat hydroclorua dé tdng hop hop chit cia cong
thirc 4-4. Tiép 6, kali hydroxit, metanol va dung dich hydroxylamin dugc thém vao
hop chat ciia cong thiic 4-4 va dugc phin tng & nhiét dd phong, qua d6 téng hop
hop chét cudi cing 1188.

Ngoai ra, hop chét ciia cong thirc 4-1 duge phan tng véi hop chit A-Boc, va
tiép d6 dwoc xir 1y véi dung dich axit clohydric 4 M dé loai bé nhém bao vé (Boc),
qua d6 téng hop hop chat clia cong thirc 4-6. Hop chit ctia cong thirc 4-6 dugc dua
vao phan tng tao ure véi hop chét ctia cong thirc 1-2 & tong hop hop chét ctia cong
thirc 4-7. Tiép 6, kali hydroxit, metanol va dung dich hydroxylamin dugc thém vao
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hop chat cua cong thirc 4-7 va dugc phan img & nhiét 46 phong, qua dé tdng hop
cdc hop chit cudi ciing 1189, 1190, 1763 va 1764.

So dd phan ting 5

- Q >
NH g 2 K00, LioH ; ry
*“"““J’Q @ fjt o Q’ ”\11{ o e (S ‘*Cﬁ*gﬁa A e

Q

5 %1 o2 32

EEJC HOB, IFEA NI OH, KOH
.
Tengn, O Q\({I\J&}\ L ROl §\ # \‘H\& ﬂ_ oH
: Hop chét 1316:n=3
L paH, Bl Hop chéat 1209: n = 4

| roNF Hop ch&t 1317:n=5
'

—— i
\\P NH LG, KOH
=

Y,

23 Hop chat 1256

Nhu dugc minh hoa trén so dd phan g 5, hop chét cta cong thic 5-1 dugc
dwa vio phan tng thé véi (clometylen)dibenzen (cong thirc 4-1) dé tong hop hop
chit ctia cong thitc 5-2, hop chét nay tiép d6 dwoc thily phan bang liti hydroxit
(LiOH) & téng hop hop chit cta cong thirc 5-3. Hop chét cua cong thirc 5-3 duge
dwa vao gin amit v6i metyl 6-aminohexanoat hydroclorua, metyl 7-aminoheptanoat
hydroclorua hogc metyl 8-aminoctanoat hydroclorua dé tong hop hop chét ctia cong
thitc 5-4. Tiép d6, kali hydroxit, metanol va dung dich hydroxylamin dugc thém vao
hop chét ctia cong thic 5-4 va duoc phan ung ¢ nhiét d6 phong, qua d6 tong hop
céc hop chét cudi cing 1209, 1316 va 1317.

Ngoai ra, hop chét cua cong thirc 5-4 c6 metyl 7-aminoheptanoat duogc dua
vao, duoc phan ng voi iodometan dé tong hop hop chit ciia cong thirc 5-5. Tiép
6, kali hydroxit, metanol va dung dich hydroxylamin dwgc thém vao hop chit cia
cong thic 5-5 va dugc phan tng & nhiét do phong, qua do tdng hop hop chét cubi
cung 1256.
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So d6 phan tng 6

toluen
&1

Rl )
3
4M HCl trong dioxan 7 Triphosgen, DIPEA
- N - HN W\/\lro\ _—
CH,Cly HCI CH, Cl
: H HCl o

&4; mudi HCI

mubi nacos [ 2 B ng bazo

T

Rs—
e
NHy OH, KOH
T OU
H H

MeOH

HTNW\/ﬁrN‘DH

u} 0

Hop chét 1221; Ry=H

Hop chat 1713; Ry = m-F

Hop chét 1728; Ry =p-CFs

Hop chét 1724; Ry = p-F
47

I
H L
aj\/’\l anilin, AcOH, Na(OAGKBH ©IN\O RBQ/ , Pd(DAc), BINAP, tBuOK
-
N-goo CHaClz N-goo @l \CIN'BDC
62

Nhu duoc minh hoa trén so @ phan tng 6 trén day, hop chit ctia cong thirc

So @6 phan tmg 7

-21-

6-1 duoc dua vao dé khir amin v6i anilin d& téng hop hop chit cia cong thirc 6-2,
hop chét nay tiép d6 dwoc dua vio phan ting Buckwald dé tong hop hop chit cua
cong thirc 6-3. Hop chat ciia cong thiic 6-3 dwgc phan tmg véi dung dich axit
clohydric 4 M dé loai bo nhém bao vé amin (Boc), va tiép d6 dugc phan tng véi
dung dich natri bicacbonat bdo hoa dé tong hop hop chit cta céng thirc 6-5. Hop
chit cua cong thiic 6-5 dwoc dua vao phan ting tao ure v6i metyl 7-aminoheptanoat
hydroclorua (cong thirc 1-2) dé téng hop hop chét cia cong thiic 6-6. Tiép d9, kali
hydroxit, metanol va dung dich hydroxylamin dugc thém vao hop chit cua cong
thitc 6-6 va dugc phan Gng & nhiét do phong, qua d6 tong hop cic hop chat cudi
cung 1221, 1719, 1726 va 1734.
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‘ Ry K:COz

c. o TEA
S S s U N e =
N. 0O DMF
NO2
sae! ra, ¢
NOy
71 72 3 2
Ry NH,OH, KOH >
JR— H H
H MeOH O N N.oyo
\rrN\/\/\/\'.rD\ \lr M OH =~
o = ° °
74 Ry =OH Hop chat 1124; Ry= OH
HaCl P
DAST /CH; Clp [____.?.5; R=F Hop chét 1649; Ry=F

riphosgen, DIPEA

T
0 1 CH;Cly
Ry
- HaN (sNg
UH Wr
71

HCI s}
12

Nhu duge minh hoa trén so dd phan ung 7, hop chét cua cong thic 7-1 dugce
phéan g véi 4-nitrophenyl cacbonocloridat (cong thirc 7-2) dé téng hop hop chét
ctia cong thirc 7-3, hop chit nay tiép 6 duge dwa vio phin tng thé v6i metyl 7-
aminoheptanoat hydroclorua (cong thuc 1-2) dé tdng hop hop chit cua cong thirc 7-
4. Tiép @6, kali hydroxit, metanol va dung dich hydroxylamin dugc thém vao hop
chit cua cong thitc 7-4 va dwoc phan tmg & nhiét d6 phong, qua d6 tong hop hop

chit cubi cing 1124.

Ngoai ra, hop chit ciia cong thirc 7-1 dugc dua vao phan ting tao ure véi
metyl 7-aminoheptanoat hydroclorua (cong thirc 1-2) dé tong hop hop chit cua
cong thirc 7-4, hop chit nay tiép d6 duoc phan ng véi dietylaminosunfua triflorua
(DAST) dé téng hop hop chét ciia cong thirc 7-5. Tiép d6, kali hydroxit, metanol va
dung dich hydroxylamin dwoc thém vio hop chat ciia cong thirc 7-5 va dugc phin

g & nhiét @6 phong, qua d6 tdng hop hop chét cudi cling 1649.

So d6 phan tmg 8
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Hop chat 1210

Nhu dugc minh hoa trén so dd phan tng 8 trén day, hop chit cia cong thiic
8-1 dugc phan Gng véi metyl triflorometansunfonat (cong thuc 8-2) dé téng hop
hop chét ciia cong thic 8-3. Hop chét cia cong thic 8-3 dwgc phan tmg véi
diphenyl(piperidin-4-yl)metanol (cong thirc 7-1) dé tdng hop hop chét ciia cong
thitc 8-4, hop chat nay tiép d6 dwgc phan tng véi metyl triflorometansunfonat
(cOng thirc 8-2) dé tdng hop hop chit ciia cong thirc 8-5. Hop chét ctia cong thirc 8-
5 dugc phan ing véi metyl 7-aminoheptanoat hydroclorua (cong thirc 1-2) dé tong
hop hop chét ciia cong thirc 8-6. Tiép d6, kali hydroxit, metanol va dung dich
hydroxylamin dugc thém vao hop chét ciia cong thitc 8-6 va duoc phan tmg & nhiét

d6 phong, qua d6 tdng hop hop chét cudi cung 1210.

So @b phan g 9

AN Na(GAchEH ij},az\l
® PP
I\/1 nx‘f\/\/‘jro O)\\ CHabl 2 K/’N"‘g‘”v \f\/\g’ax
x5 9.2

e

H
MeOH e kf”gf“w*‘*wf\/ﬁ( “OH
o

Hop chéat 1241

HH20H, KOH E»j)m»\'
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Nhu duoc minh hoa trén so d6 phan ting 9 trén day, hop chét cua cong thirc
2-5 dugc dua vao dé khir amin véi axetophenon dé téng hop hop chét clia cong thirc
9-2. Tiép d6, kali hydroxit, metanol va dung dich hydroxylamin dwgc thém vao hop
chét cia cong thitc 9-2 va duge phan tmg & nhiét d6 phong, qua d6 tong hop hop
chit cudi cing 1241.

So d6 phan tng 10

/’*N}{ Yu\ Na(cmchali 1 G L,\j, 1
-
E_, el : MO gD o

1t 102 10-3

EDC, HOBL, DIPEA @f N
o HN A L E
HEE AE GH Gl R o
12 104
NHOH KOH CJ/L L:j\
N\,-’\.f\./‘ "‘
MeOH. «1{ oH
Hop chét 1243

Nhu duge minh hoa trén so d6 phan tng 10 trén day, hop chét ctia cong thirc
10-1 dwoc dwa vao dé khir amin véi axetophenon dé tng hop hop chét ciia cong
thirc 10-2, hop chat ndy tiép d6 dwoc thily phan bang liti hydroxit (LiOH) dé tong
hop hop chét cia cong thirc 10-3. Hop chit cua cong thirc 10-3 dwoc dwa vao gin
amit v&i metyl 7-aminoheptanoat hydroclorua dé tdng hop hop chét cua cong thirc
10-4. Tiép @6, kali hydroxit, metanol va dung dich hydroxylamin dwgc thém vao
hop chét cta cong thiic 10-4 va dwgc phan tmg & nhiét ¢ phong, qua d6 tong hop
hop chat cudi cling 1243.

Céc hop chat dwoc biéu dién boi cong thire I theo séng ché, d6ng phan quang
hoc cua ching hoac mudi dugc dung cta ching cd thé \rc ché c6 chon loc HDAC,

va do d6 thé hién hiéu qua tét trong phong hodc didu tri bénh lién quan d¢én HDAC.
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Vi du thyc hién sang ché

Sau day, cac vi du uu tién s& dugc trinh bay d€ 1am rd sdng ché. Tuy nhién,
céc vi du chi duoc dua ra dé 1am 13 sdng ché va khong cé xu hudng gidi han pham

vi cua sang ché.

Céc chit phan tmg va dung méi duge dé cap dudi day dugc mua tlr Sigma-
Aldrich va TCI trir truong hop cu thé khac, HPCL duoc thuc hién bang cach su
dung Waters €2695. Déi véi silic dioxit (silica gel) cho sac ky cot, silica gel (230-
400 mesh) tir Merck dwoc st dung. Dit lidu phd cong huéng tir hat nhan (‘"H NMR)
duge do bang cach sit dung may sic ki khdi phd Bruker 400 MHz, va khéi phé thu

dwoc biang cach sit dung Agilent 1100 series.

Vi du 1: Téng hop hop chit 1102

Budce 1: Tong hop metyl 7-(4-benzhvydrylpiperazin-1-

cacboxamido)heptanoat (cOng thirc 1-3)

NTY
O l\/N\n/N\/\/\/\[ro\

0 0 (13)

1-benzhydrylpiperazin (0,200 g, 0,793 mmol), metyl 7-aminoheptanoat
(0,151 g, 0,951 mmol), triphosgen (0,118 g, 0,396 mmol) va DIPEA (0,415 ml,
2,378 mmol) dugc hoa tan trong metylen clorua (5 ml) ¢ nhiét d6 phong, va dung
dich duoc khuéy & cung nhiét d6 trong 1 gio. Dung dich natri bicacbonat bdo hoa
duge thém vao hdn hop phan tng, sau d6 san phdm phan tng dwoc chiét bang
metylen clorua. Dich chiét duoc loc qua mang loc déo dé loai bo can rén va 16p
nude, roi tiép dé dugc cd dac dudi ap sudt thép. San phém cO dic dugc tinh ché
bang sic ky cot (Waters, Cis; dung dich axit formic (axit metanoic) 1%/axetonitrin

= 100-20%) va duoc cb dic bang cach cho di qua 18i SPE (nhya PL-HCOs), qua d6
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thu duoc hop chit mong muén dugc biéu dién béi cong thirc 1-3 (0,075 g, 21,6%)

dudi dang diu mau vang nhat.

Budce 2: Téng hop 4-benzhydryl-N-(7-(hydroxyamino)-7-

oxoheptyl)piperazin-1-cacboxamit (hop chit 1 102)

0 | 0 (hop chat 1102)

Hop chat ctia cong thirc 1-3 (0,075 g, 0,171 mmol) dugc bao ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,210 ml, 3,428 mmol) va kali hydroxit (0,096
g, 1,714 mmol) dugc hoa tan trong metanol (3 ml) ¢ nhiét 46 phong, va dung dich
duoc khudy & cling nhiét d6 trong 30 phut. Hon hop phan Gng dugc cd dic dudi ap
suét thép dé 1oai bo dung mdi, va dung dich natri bicacbonat bao hoa (20 ml) duoc
thém vao san phém b ddc, roi hdn hop dugc khuéy. Chét rén két tua dugce loc, duge
rira bang nudc, va duoc sy kho, qua d6 thu dwgc hop chat mong mubn 1102 (0,047

g, 62,5 %) dudi dang chét rin mau vang.

Phd cong huong tir hat nhan 'H (‘"H NMR) [400 MHz, DMSO-ds (DMSO:
Dimetyl sunfoxit)] 5 9,39 (brs, 1 H), 7,42 (d, 4 H, J=7,2 Hz), 7,29 (t, 4 H, J="7,5
Hz), 7,18 (t, 2 H, J = 7,3 Hz), 6,40 (t, 1 H, J= 5,3 Hz), 4,28 (s, 1 H), 3,27 (s, 4 H),
2,98 - 2,93 (m, 2 H), 2,08 (s, 4 H), 1,89 (t, 2 H, J = 7,3 Hz), 1,44 - 1,43 (m, 2 H),
1,34 - 1,33 (m, 2 H), 1,20 (s, 4 H); MS (ESI) m/z 439,6 (M* + H).

Vi du 2: Téng hop hop chét 1124

Buéc 1: Tdéng hop 4-nitrophenyl 4-(hydroxydiphenylmetyl)piperidin-1-

cacboxvlat (cong thic 7-3)
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T

Diphenyl(piperidin-4-yl)metanol (0,100 g, 0,374 mmol) va trietylamin

NOz (7-3)

(0,104 ml, 0,748 mmol) dugc hoa tan trong metylen clorua (5 ml) & 0°C, va 4-
nitrophenyl cloformat (0,083 g, 0,411 mmol) dugc thém vao dung dich, sau do hén
hop duge khudy & cing nhiét @6 trong 1 gid. Dung dich natri bicacbonat bdo hoa
duoc thém vao hdn hop phan tng, sau d6 san pham phan tng dugc chiét bing
metylen clorua. Dich chiét dugc loc qua mang loc déo dé loai b6 cin ran va Iép
nudc, r0i tiép dé dugc co dic dudi ap suét thép. San phém cO diac duoc tinh ché
bing sic ky cot (SiO2, dng 4 g; etyl axetat/hexan = 0-20%) va dugc cd dic, qua dé
thu duge hop chit mong mudn dwoc biéu dién boi cong thirc 7-3 (0,152 g, 94,0%)

dudi dang dau khéng mau,

Buéc 2: Tbéneg hop metyl 7-(4-(hydroxydiphenylmetyl)piperidin-1-

cacboxamido)heptanoat (cong thirc 7-4)

OH

O N\[]/H\/\/\/YO\
O 0 (7-4)

Hop chit ctia cong thirc 7-3 (0,152 g, 0,351 mmol) dugc bao ché trong budc

1, metyl 7-aminoheptanoat hydroclorua (0,280 g, 1,757 mmol) va kali cacbonat

(0,097 g, 0,703 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) & nhiét do

phong, va dung dich dugc khudy & 100°C trong 17 gio. Tiép d6, nhiét d6 dugc ha

xudng nhiét d6 phong dé két thic phan tmg. Hon hop phan ting duoc c6 dic dudi ép

suit thap deé loai boé dung moi, va san pham c6 dic duge tinh ché bang sdc ky cot
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(Si0y, 6ng 12 g; etyl axetat/hexan = 10-40%) va dugc c6 ddc, qua d6 thu dugc hop
chét cta cong thirc 7-4 (0,075 g, 39,4 %) dudi dang diu mau cam.

Budc 3: N-(7-(hydroxyamino)-7-oxoheptyl)-4-(hydroxydiphenylmetyl)

piperidin-1-cacboxamit (hop chat 1124)

0o 0o (hop chét 1124)

Hop chit cuia cong thirc 7-4 (0,075 g, 0,166 mmol) dugc bao ché trong budc
2, hydroxylamin (dung dich 50,00%, 0,203 ml, 3,314 mmol) va kali hydroxit (0,093
g, 1,657 mmol) dugc hoa tan trong metanol (3 ml) ¢ nhiét 46 phong, va dung dich
dwoc khudy & cing nhiét do trong 1 gid. Hon hop phan tng duge cb dic dudi ap
sut thép dé loai bo dung moéi, va nuée dwgc thém vao san phém co dac, sau d6 san
phim phan tmg dugc chiét bing metylen clorua. Lép hitu co dugc ria bang dung
dich natri clorua bdo hoa, dugc séy kho bﬁng magie sunfat khan, duoc loc, 10i tiép
d6 duoc c¢6 dac dudi ap sudt thép. Chét rén két taa dugce loc, duoc rira bﬁng hexan,
va dugc siy khd dé thu dwoc hop chit mong mudn 1124 (0,007 g, 9,3%) dudi dang

chat ran mau trang.

'H NMR (400 MHz, DMSO-de) § 9,36 (brs, 1 H),7,52 (d, 4 H, J = 7,6 Hz),
7,27 (t, 4 H, J= 17,7 Hz), 7,13 (t, 2 H, J = 7,3 Hz), 6,30 (t, 1 H, J= 5,3 Hz), 5,32
(brs, 1 H),3,94 (d, 2 H, J= 13,4 Hz), 2,99 - 2,94 (m, 2 H), 2,67 - 2,58 (m, 3 H), 1,91
(t,2 H, J= 7,4 Hz), 1,48 - 1,46 (m, 2 H), 1,35 - 1,34 (m, 2 H), 1,30 - 1,25 (m, 6 H).

Vi du 3: Téng hop hop chit 1188

Buéc 1: Toéng hop (3S.5R)-1-benzhydryl-3,5-dimetylpiperazin (hop chét 4-
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N
LK
H (4-3)

(2R,6S)-2,6-dimetylpiperazin (1,000 g, 8,757 mmol), (clometylen)dibenzen
(3,550 g, 17,515 mmol) va kali cacbonat (6,052 g, 43,787 mmol) dugc hoa tan trong
N,N-dimetylformamit (10 ml) ¢ nhiét d§ phong, va dung dich dugc khqu & cung
nhiét d6 trong 17 git. Hon hop phan tng dwoc c¢6 dic dudi ap sudt thip ¢ loai bo
dung mdi, va nuée duoc thém vio san phim cb dic, sau d6 san phim phan tng
duge chiét béng metylen clorua. Dich chiét duoc loc qua mang loc déo dé loai bo
cdn rin va 16p nudc, roi tiép dé duogc cd dac dudi ap sut thép. San phém cd dac
duoc tinh ché bing sic ky cot (SiOz, dng 12 g; metanol/metylen clorua = 0-10%) va
duoc cd dic dé thu dwoc hop chét mong muén duoc biéu dién boi cong thuc 4-3

(0,798 g, 32,5 %) dudi dang chit rin mau tring.

Budc 2: Tdéng hop metyl 7-((2S.6R)-4-benzhydryl-2.6-dimetylpiperazin-1-

cacboxamido)heptanoat (cong thirc 4-4)

N
O K]/NTOfN\/\/\/\H/O\

O (44

Triphosgen (0,159 g, 0,535 mmol) va diisopropylamin (0,561 ml, 3,210
mmol) dugc hoa tan trong metylen clorua (5 ml) & 0°C, va metyl 7-aminoheptanoat
hydroclorua (0,251 g, 1,284 mmol) dugc thém vao dung dich, sau dé dugc khuéy o
cung nhiét d6. Hop chét cua cong thirc 4-3 (0,300 g, 1,070 mmol) dugc bao ché
trong buéc 1 duoc thém vao hén hop phan tng, sau d6 dwoc khudy & ciing nhiét do
trong 30 phut, nudc duge thém vao hdn hop phan ting, sau d6 san phdm phan ting
dugc chibt bﬁng metylen clorua. Dich chiét dwoc loc qua mang loc déo dé loai b

cdn ran va 1ép nudc, roi tiep do6 dugce cd dac dudi dp suat thap. San pham cd dac
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duoc tinh ché bing séc ky cot (SiO», dng 12 g; etyl axetat/hexan = from 0% to 30%)
va dugc cd dic dé thu duge hop chét mong mudn duge biéu dién boi cong thirc 4-4

(0,212 g, 42,6%) du6i dang chit rin mau tring.

Buéc 3: Tbéne hop (2S.6R)-4-benzhydryl-N-(7-(hydroxyamino)-7-

oxoheptyl)-2.6-dimetylpiperazin-1-cacboxyamit (hop chit 1188)

0] O

(hop chit 1188)

Hop chit ctia cong thic 4-4 (0,100 g, 0,215 mmol) dugc bao ché trong budc
2, hydroxylamin (dung dich 50,00%, 0,263 ml, 4,295 mmol) va kali hydroxit (0,121
g, 2,148 mmol) dugc hoa tan trong metanol (3 ml) ¢ nhiét d§ phong, va dung dich
dwoc khudy & cing nhiét d6 trong 1 gid. Hon hop phan ung duoc cd dic dudi ap
suat thap dé loai bo dung méi, va dung dich natri bicacbonat bdo hoa (30 ml) dugc
thém vao san phém c0 dac, sau do duogc khuéy. Chét rin két tua duoc loc, dugc ria
bing nudc va duoc sdy kho dé thu dwoc hop chdt mong mudn 1188 (0,099 g,

98,8%) du6i dang chit rin mau tring.

'H NMR (400 MHz, DMSO-ds) § 7,51 (d, 4 H, J=7,5 Hz), 7,30 (t, 4 H, J =
7,6 Hz), 7,19 (t, 2 H, J= 7,3 Hz), 6,23 (t, | H, J= 5,3 Hz), 4,23 (s, 1 H), 3,94 (brs, 2
H), 3,03 - 2,98 (m, 2 H), 2,60 (d, 2 H, J= 10,9 Hz), 1,96 - 1,90 (m, 4 H), 1,46 - 1,45
(m, 2 H), 1,38 - 1,36 (m, 2 H), 1,26 - 1,22 (m, 10 H).

Vi du 4: Téng hop hop chit 1189

Buéc 1: Tdng hop tert-butyl (R)-4-benzhydryl-2-metylpiperazin-1-

cacboxylat (cong thirc 4-5)
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)

Boc 4-5)

(R)-tert-butyl 2-metylpiperazin-1-cacboxylat (1,000 g, 4,993 mmol),
(clometylen)dibenzen (2,024 g, 9,986 mmol) va kali cacbonat (3,450 g, 24,965
mmol) duge hoa tan trong N,N-dimetylformamit (10 ml) ¢ nhiét 46 phong, va dung
dich duoc khudy & 80°C trong 17 gid rdi sau d6 dwgc lam mét vé nhiét do phong dé
két thiic phan tng. Hon hop phan ting dugc c6 dic dudi dp sudt thip dé loai bo
dung mdi, va nudc dwoc thém vio san pham co dic, sau d6 san pham phan \ing
duoc chiét bﬁng metylen clorua. Dich chiét dwoc loc qua mang loc déo dé loai bo
cin rin va 16p nude, rdi tidp d6 duge c6 dic dudi 4p sudt thdp. San pham co dic
duogce tinh ché bz"mg sic ky cot (S102, éng 12 g; etyl axetat/hexan = 0-10%) va dugc
¢6 dic dé thu dugc hop chit mong mubn dugc bidu dién béi cong thire 4-5 (0,813 g,

44,4 %) dudi dang chét rin mau tréng.
Budc 2: Téng hop (R)-1-benzhydryl-3-metylpiperazin (cong thirc 4-6)

N

e

H (4-6)

\

Hop chit cia cong thirc 4-5 (0,813 g, 2,218 mmol) dugc bio ché trong bude
1 dugc hoa tan trong metylen clorua (10 ml) ¢ nhiét d¢ phong va axit clohydric
(dung dich 4,00 M trong dioxan, 5,546 ml, 22,183 mmol) dugc thém vao dung dich,
sau do duoc khuéy ¢ cung nhiét d6 trong 17 gio. Dung dich natri bicacbonat bao
hoa duge thém vao hdn hop phan tmg, sau d6 san phdm phan tmg duoc chiét bang
metylen clorua. Lép hitu co duoc rira bing dung dich natri clorua bio hoa, dugc siy

kho bz"ing magie sunfat khan, dugc loc 10i tiép d6 dugc co dac dudi ap suit thép.
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Hop chét mong mudn duoc biéu dién boi cong thie 4-6 (0,590 g, 99,8%) thu dugc

duéi dang chat ran mau traing ma khong can tinh ché thém.

Buéc 3: Tbéng hop metyl (R)-7-(4-benzhydryl-2-metylpiperazin-1-

cacboxamido)heptanoat (cong thic 4-7)

Ny
O K/N\”/N\/\/\/YO\

0 o (47

Triphosgen (0,167 g, 0,563 mmol) va DIPEA (1,180 ml, 6,757 mmol) dugc
hoa tan trong metylen clorua (5 ml) & 0°C, va metyl 7-aminoheptanoat hydroclorua
(0,264 g, 1,351 mmol) dugc thém vao dung dich, sau 46 duoc khqu 0 cung nhiét
d6. Hop chét cuia cong thirc 4-6 (0,300 g, 1,126 mmol) dugc thém vao hdn hop phan
{ing, sau d6 dugc khudy & ciing nhiét d6 trong 30 phut. Dung dich natri bicacbonat
bdo hoa duge thém vio hdn hop phan tmg, sau d6 san phim phan tmg dugc chiét
bang metylen clorua. Dich chiét dwgc loc qua mang loc déo dé loai bd cin rin va
16p nuéc, rdi tiép d6 dugc cb dic dudi ap suét thip. San pham c6 dic duoc tinh ché
bing séc ky cot (SiO2, dng 12 g; etyl axetat/hexan = from 0% to 30%) va dugc cd
dac. Tiép do, san phém 6 dic dwoc tinh ché lai béng sic ky cot (Waters, Cig; dung
dich axit formic 1%/axetonitrin = 75-5%) va dugc c6 dic bang cach cho di qua 16i
SPE @8 thu duoc hop chit mong mudn dugc biéu dién boi cong thirc 4-7 (0,106 g,
20,8 %).

Buéc 4: Tdng hop (R)-4-benzhydryl-N-(7-(hydroxyamino)-7-oxoheptyl)-2-

metylpiperazin-1-cacboxamit (hop chit 1189)

|l:: NNy H
K/NTN\/\/\/\H/N\OH

e 0 (1189)
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Hop chit cuia cong thirc 4-7 (0,100 g, 0,221 mmol) dugc bio ché trong bude
3, hydroxylamin (dung dich 50,00%, 0,271 ml, 4,429 mmol) va kali hydroxit (0,124
g, 2,214 mmol) dugc hoa tan trong metanol (3 ml) & nhiét d phong, va dung dich
dwoc khudy & cing nhiét d6 trong 1 gid. Hon hop phan ung dugc cd dic dudi ép
sudt tha?ip dé loai bo dung méi, va dung dich natri bicacbonat (30 ml) dugc thém vao
san phém c6 dac, sau do duoc khuéy. Chét rin két tia duoc loc, duoc rira bi?mg
nuée va duge siy kho dé thu duoc hop chit mong mudn 1189 (0,099 g, 98,8 %)

dudi dang chat ran mau trang.

'H NMR (400 MHz, DMSO-ds) & 9,42 (brs, 2 H), 7,45 (t, 4 H, J = 6,3 Hz),
7,30 (t, 4 H, J= 7,6 Hz), 7,19 (t, 2 H, J = 6,8 Hz), 6,36 - 6,34 (m, 1 H), 4,23 (s, 1
H), 4,04 (brs, 1H), 3,62 (d, 1 H, J = 12,4 Hz), 3,01 - 2,93 (m, 3 H), 2,67 (d, 1 H, J =
9,6 Hz), 2,60 (d, 1 H, J= 10,8 Hz), 1,95 (dd, 1 H, /= 11,0, 3,0 Hz), 1,88 (t, 2 H, J =
7,3 Hz), 1,78 (t, 1 H, J= 10,1 Hz), 1,44 - 1,43 (m, 2 H), 1,36 - 1,35 (m, 2 H), 1,20 -
1,18 (m, 7 H).

Vi du 5: Téng hop hop chit 1190

Buéc 1: Téneg hop tert-butyl (S)-4-benzhydryl-2-metylpiperazin-1-

cacboxylat (cOng thirc 4-5)

£

Boc (4-5)

(S)-tert-butyl 2-metylpiperazin-1-cacboxylat (1,000 g, 4,993 mmol),
(clometylen)dibenzen (2,024 g, 9,986 mmol) va kali cacbonat (3,450 g, 24,965
mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & nhiét d6 phong, va dung
dich dugc khqu ¢ 80°C trong 17 gio, 10i sau d6 duge 1am mét vé nhiét do phong dé
két thic phan tng. Hdn hop phan tng dwoc c¢b dic dudi dp suét thip dé loai bo
dung moéi, va nuéc duge thém vio san pham cé dic, sau d6 san phim phan ting

duge chiét bﬁng metylen clorua. Dich chiét duoc loc qua mang loc déo dé loai bod
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cdn rin va 16p nudc, roi tiép dé dugc cd dac dudi ap sut the”ip. San phém cd dac
duge tinh ché bﬁng sic ky cot (Si0y, 6ng 12 g; etyl axetat/hexan = 0-10%) va dugc
b dic dé thu duoc hop chét mong mudn duoc biéu dién boi cong thire 4-5 (0,742 g,

40,5%) dudi dang chit rin mau tring.

Budc 2: Téng hop (S)-1-benzhydryl-3-metylpiperazin (cong thirc 4-6)

L)

H (4-6)

Hop chét ciia cong thirc 4-5 (0,742 g, 2,025 mmol) dugc bao ché trong buéc
1 dugc hoa tan trong metylen clorua (10 ml) & nhiét 46 phong, va axit clohydric
(dung dich 4,00 M trong dioxan, 5,061 ml, 20,246 mmol) dugc thém vao dung dich,
sau do duoc khqu & cung nhiét dd trong 17 gio. Dung dich natri bicacbonat bao
hoa dugc thém vao hdn hop phan ng, sau d6 san phdm phan Gng dwgc chiét bang
metylen clorua. L6p hitu co dwoc rira bang dung dich natri clorua bdo hoa, duoc sdy
khé bing magie sunfat khan, duoc loc rdi tiép d6 dugc co dic duéi ap suét thép.
San phdm (0,530 g, 98,3 %, chit rin mau tring) duoc st dung ma khong can tinh

ché thém.

Buéc 3: Tbéng hop metyl (S)-7-(4-benzhydryl-2-metylpiperazin-1-

cacboxamido)heptanoat (cong thirc 4-7)

0 o (47)

Triphosgen (0,111 g, 0,375 mmol) va DIPEA (0,582 g, 4,505 mmol) duoc
hoa tan trong metylen clorua (5 ml) & 0°C, va metyl 7-aminoheptanoat hydroclorua

(0,176 g, 0,901 mmol) dugc thém vao dung dich, sau d6 dugc khuéy O cung nhiét
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5. Hop chit ctia cong thirc 4-6 (0,200 g, 0,751 mmol) dugc bao ché trong budc 2
dugc thém vao hén hop phan g, sau dé duge khuéy 0 cung nhiét d§ trong 30
pht, nude dugc thém vio hdn hop phan tng, sau d6 san phim phan tng dugc chiét
bﬁng metylen clorua. Dich chiét dugc loc qua mang loc déo dé loai bé can rin va
16p nude, rdi tiép d6 dugc co dic dudi ap suat thip. San phdm c¢b dic dwgc tinh ché
bang sic ky cot (SiOz, 6ng 12 g; etyl axetat/hexan = 0-30%) va dugc cd dic dé thu
dwoc hop chit mong mubn duge biéu dién bsi cong thirc 4-7 (0,213 g, 62,8 %) duéi

dang diu mau vang nhat.

Budc 4: Tdng hop (S)-4-benzhydryl-N-(7-(hydroxyamino)-7-oxoheptyl)-2-

metylpiperazin-1-cacboxamit (hop chit 1190)

0 0 (hop chét 1190)

Hop chét ctia cong thirc 4-7 (0,100 g, 0,221 mmol) dwgc bao ché trong budc
3, hydroxylamin (dung dich 50,00%, 0,271 ml, 4,429 mmol) va kali hydroxit (0,124
g, 2,214 mmol) dugc hoa tan trong metanol (3 ml) & nhiét d phong, va dung dich
dwoc khudy & cing nhiét d6 trong 1 gio. Hon hop phan tng duogc cd dic dudi dp
suét thip dé loai bé dung méi, va dung dich natri bicacbonat (30 ml) dwgc thém vao
san phém c6 dac, sau do dugc khuéy. Chét rén két tia duoc loc, duogc ria béng
nude va duge sdy khé dé thu dwgc hop chit mong mudn 1190 (0,093 g, 92,8 %)

dudi dang chat ran mau cam nhat.

'H NMR (400 MHz, DMSO-ds) & 9,43 (brs, 2 H), 7,45 (t, 4 H, J = 6,3 Hz),
7,30 (t, 4 H, J= 7,6 Hz), 6,35 (t, 1 H, J= 5,5 Hz), 4,23 (s, 1 H), 4,04 (brs, 1 H),3,62
(d, 1 H, J=12,6 Hz), 3,03 - 2,92 (m, 3 H), 2,67 (d, 1 H, J= 10,6 Hz), 2,60 (d, 1 H,
J=112Hz), 1,95 (dd, 1 H, J= 11,1, 3,1 Hz), 1,88 (t, 2 H, J= 7,4 Hz), 1,80 - 1,75
(m, 1 H), 1,45 - 1,43 (m, 2 H), 1,36 - 1,34 (m, 2 H), 1,20 - 1,18 (m, 7 H).

Vi du 6: Tdng hop hop chét 1209
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Buéc 1: Tdng hop etyl 1-benzhydrylpiperidin-4-cacboxylat (cong thirc 5-2)

Etyl piperidin-4-cacboxylat (3,000 g, 19,083 mmol), (clometylen)dibenzen
(5,802 g, 28,624 mmol) va kali cacbonat (13,187 g, 95,414 mmol) duoc hoa tan

(5-2)

trong N,N-dimetylformamit (50 ml), va dung dich duoc khudy & nhiét &6 phong
trong 17 gid, rdi tiép d6 dugc khudy ¢ 80°C trong 3 gid. Tiép d6, dung dich duoc
1am mét vé& nhiét d6 phong dé két thiic phan tmg. Hon hop phan ung dugc cd dic
dudi ap suét thip dé loai bo dung mdi, va nudc duge thém vao san pham c6 dic, sau
d6 san phAm phan tng duogc chiét bing etyl axetat. Lép hitu co dugce ria bang dung
dich natri clorua bdo hoa, dugc séy kho bﬁng magie sunfat khan, duoc loc r0i tiép
d6 duoc cb dac dudi ap sut thép. San phém ¢d dic dugc tinh ché bﬁng sic ky cot
(SiO,, éng 40 g; etyl axetat/hexan = 0-15%) va duoc co dic dé thu dwoc hop chit
mong mudn dugc biéu difn boi cong thic 5-2 (1,410 g, 22,8 %) dudi dang dau

khong mau.

Buéc 2:  Tdng hop axit 1-benzhydrylpiperidin-4-cacboxylic (cong thirc 5-3)

N
OH

° (53

Hop chét cua cong thirc 5-2 (1,410 g, 4,360 mmol) duge bao ché trong budc
1 va LiOH (0,209 g, 8,719 mmol) dugc hoa tan trong metanol (10 ml)/nuéce (5 ml)
& nhiét do phong, va dung dich dwgc khudy & 60°C trong 17 gid, rdi sau d6 duge
lam mét vé& nhiét d6 phong dé két thiic phan ng. Hon hop phan tng dugc co dic

dusi ap sudt thdp dé loai bo dung méi, rdi tiép d6 dugc trung hoa bang dung dich
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axit clohydric 1 N va dugc c6 ddc dudi ap sut thip dé loai bo dung méi. San phim

(1,300 g, 101,0%, chét rin mau tréng) dugc st dung ma khong cAn tinh ché thém.

Budc 3: Tbéng hop metyl 7-(1-benzhydrylpiperidin-4-

cacboxamido)heptanoat (cong thirc 5-4)

0 0 (5-4)

Hop chét ciia cong thire 5-3 (1,500 g, 5,078 mmol) duoc bao ché trong buéc
2, metyl 7-aminoheptanoat hydroclorua (1,988 g, 10,156 mmol), EDC(1,947 g,
10,156 mmol), HBOt (1,372 g, 10,156 mmol) va diisopropylamin (4,435 ml, 25,391
mmol) dugc hoa tan trong metylen clorua (30 ml) ¢ nhiét 46 phong, va dung dich
dwoc khudy ¢ cting nhiét d trong 17 gid. Dung dich natri bicacbonat bio hoa dugc
thém vao hén hop phan tng, sau d6 san phdm phan tmg dugc chiét bing metylen
clorua. Lép hitu co dugc rua bﬁng dung dich natri clorua bao hoa, dugc s?iy kho
béng magie sunfat khan, dugc loc 101 tiép d6 duogc c6 dac dudi ap suét thép. San
phdm ¢4 dac duogc tinh ché bing sic ky cot (SiO, bng 40 g; etyl axetat/hexan = 0-
40%) va duoc c6 dic dé thu dwgc hop chit mong mudn duoc biéu dién boi cong

thire 5-4 (1,810 g, 81,6%) dudi dang dau khong mau.

Bude 4. Tdng hop 1-benzhydryl-N-(7-(hydroxyamino)-7-

oxoheptyDpiperidin-4-cacboxamit (hop chit 1209)

0 0 (hop chat 1209)

Hop chit ctia cong thirc 5-4 (1,000 g, 2,290 mmol) duge bao ché trong budc
3, hydroxylamin (dung dich 50,00%, 2,802 ml, 45,809 mmol) va kali hydroxit
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(1,285 g, 22,904 mmol) dugc hoa tan trong metanol (15 ml) & 0°C, va dung dich
duoc khudy & cing nhiét do trong 1 gio. Hon hop phin Gng dugc cb dic dudi dp
sut thép dé 1oai bo dung moi, va dung dich natri bicacbonat bdo hoa dugc thém vao
san phdm cb dic, sau d6 sin phim phan wng dugc chiét bang metylen clorua. Lép
hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dwgc loc roi tiép d6 duoc c6 dac dudi ap sut thép. Hop chét mong
mudn 1209 (1,000 g, 99,8 %) thu dwgc dudi dang chét rin mau cam nhat ma khong
can tinh ché thém.

'H NMR (400 MHz, DMSO-ds) 8 7,71 (t, 1 H, T = 5,4 Hz), 7,40 (d, 4 H, ] =
7,3 Hz), 7,27 (t, 4 H, T = 7,5 Hz), 7,16 (t, 2 H, T = 7,3 Hz), 4,25 (s, 1 H), 2,98 (q, 2
H,J = 6,4 Hz),2,79 (d, 2 H, J = 11,0 Hz), 2,09 ~ 2,02 (m, 1 H), 1,89 (t, 2 H, = 7,3
Hz), 1,77 (t, 2 H, J = 9,8 Hz), 1,66 ~ 1,59 (m, 4 H), 1,45 ~ 1,39 (m, 2 H), 1,34 ~
1,32 (m, 2 H), 1,29 ~ 1,27 (m, 4 H); MS (ESI) m/z 438,2 (M* + H).

Vi du 7: Téng hop hop chat 1210

Budc 1: Téng hop 1-((1H-imidazol-1-yl)sunfonyl)-3-metyl-1H-imidazol-3-

ium triflorometansunfonat (cong thirc 8-3)

1,1'-sunfonylbis(1H-imidazol) (5,000 g, 25,227 mmol) va metyl
triflorometansunfonat (2,855 ml, 25,227 mmol) dugc hoa tan trong metylen clorua
(100 ml) ¢ nhiét 46 phong, va dung dich dugc khqu ¢ cung nhiét do trong 3 gio.
Chét rén két tua duoc loc va dugc séy kho6 dé thu duoc hop chét mong mudn dugc

biéu dién boi cong thire 8-3 (5,160 g, 45,3%) dudi dang ddu mau vang nhat.

Budc 2: Téng hop (1-((1H-imidazol-1-yD)sunfonyl)piperidin-4-

yl)diphenylmetanol (cong thic 8-4)
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OH

C on
N.g N

g0 (3.4

Diphenyl(piperidin-4-yl)metanol (1,000 g, 3,740 mmol) va hop chit cta
cbng thirc 8-3 (2,033 g, 5,610 mmol) dugc bao ché trong buéc 1 dugc hoa tan trong
axetonitrin (20 ml) ¢ nhiét 46 phong, va dung dich duoc khudy & clng nhiét do
trong 17 gid. Hon hop phéan tmg dwoc cd dic dudi 4p sudt thip, va sin phdm c6 dic
duoc tinh ché bang sic ky cot (Si02, dng 12 g; etyl axetat/hexan = 0-40%) va dugc
b dic dé thu duoc hop chét mong muén duogc biéu dién boi cong thirc 8-4 (0,487 g,

32,8%) dudi dang chit rin mau tring.

Budc 3: Téng hop (1-((3-metyl-1H-314-imidazol-1-yl)sunfonyl)piperidin-4-

yl)diphenylmetanol triflorometansunfonat (cdng thirc 8-5)

OH

O N\
NN~ o1

~
7mN

0’0 (8-5)

<

Hop chit cta cong thirc 8-4 (0,487 g, 1,225 mmol) duogc bao ché trong budc
2 va metyl triflorometansunfonat (0,146 ml, 1,286 mmol) dugc hoa tan trong
metylen clorua (10 ml) & 0°C, va dung dich dwoc khudy & nhiét d6 phong trong 2
gio. Chét ran két tia duoc loc, duoc ria béng metylen clorua va dugc séy kho dé
thu duoc hop chit mong mudn duge bidu dién béi cong thirc 8-5 (0,670 g, 97,4%)

dudi dang chat ran mau trang.

Buéc 4: Tbdéng hop metyl 7-((4-(hydroxydiphenylmetyl)piperidin)-1-

sulfonamido)hepatanoat (cOng thirc 8-6)
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°© (86

Hop chét cia cong thirc 8-5 (0,504 g, 0,897 mmol) duoc bio ché trong bude
3 va metyl 7-aminoheptanoat hydroclorua (0,228 g, 1,167 mmol) duoc hoa tan
trong axetonitrin (3 ml) & 80°C, va dung dich dugc khudy & cting nhiét d6 trong 12
gi0, rdi sau d6 duoc 1am mét vé nhiét d6 phong dé két thic phan émg, nudc dugc
thém vao hdn hop phan tmg, sau d6 san phadm phan tng dugc chiét bang etyl axetat.
Lép hitu co duge ria bang dung dich natri clorua bdo hoa, dugc siy kho bing
magie sunfat khan, duoc loc rdi tiép d6 dwoc c6 dic dudi ap sudt thip. San phim cb
dic dugc tinh ché bing sic ky cot (SiOz, dng 12 g; etyl axetat/hexan = 10-60%) va
duge ¢6 dic dé thu duge hop chét mong mudn duoc biéu dién boi cong thic 8-6

(0,147 g, 33,5%) dudi dang chat rin mau tring.

Budc 5: Tdéng hop N-hydroxy-7-((4-(hydroxydiphenylmetyl)piperidin)-1-

sulfonamido)heptanamit (hop chit 1210)

0 (hop chét 1210)

Hop chét ctia cong thirc 8-6 (0,150 g, 0,307 mmol) duge bao ché trong budc
4, kali hydroxit (0,172 g, 3,070 mmol) va hydroxylamin (dung dich 50,00%, 0,188
ml, 3,070 mmol) dugc hoa tan trong metanol (1 ml) & nhiét d phong, va dung dich
duoc khuéy & cling nhiét d6 trong 1 gid, nwde duge thém vao hén hop phan ung,
sau @6 san pham phan tmg dugc chiét bang etyl axetat. Lép hitu co duoc rira bang
dung dich natri clorua bao hoa, dugc séy kho bing magie sunfat khan, duoc loc 1ol

tiép d6 duoc b dic dudi ap sudt thap. Hop chit mong mudn 1210 (0,067 g, 44,6%)
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thu duoc dudi dang chat ran mau traing va dugc st dung ma khong can tinh ché

thém.

'H NMR (400 MHz, DMSO-ds) § 10,34 (s, 1 H), 8,68 (s, 1 H), 7,52 (d, 4 H,
J=174Hz), 726 (t, 4 H, J= 7,6 Hz), 7,12 (m, 3 H), 3,46 (m, 2 H), 2,82 (m, 2 H),
2,63 (m, 3 H), 1,93 (t, 2 H, J = 7,3 Hz), 1,48 - 1,22 (m, 13 H); MS (ESI) m/z 490,6
(M*+ H).

Vi du 8: Téng hop hop chét 1213

Buéc 1: Tbéne hop metyl 7-(4-benzhydryl-N-metylpiperazin-1-

cacboxamido)heptanoat (cong thirc 1-4)

N
O K/N\[rfll\/\/\/\n/o\

0 O (1-4)

Metyl 7-(4-benzhydrylpiperazin-1-cacboxamido)heptanoat (0,100 g, 0,229
mmol) va natri hydrua (60,00%, 0,046 g, 1,143 mmol) dugc hoa tan trong N,N-
dimetylformamit (3 ml) ¢ 0°C, va iodometan (0,071 ml, 1,143 mmol) dugc thém
vao dung dich, sau 6 dwgc khudy ¢ cting nhiét d6 trong 10 phit, nuéc duge thém
vao hdn hop phan tmg, sau d6 sin phdm phan ing dwoc chiét bang etyl axetat. Lp
hitu co duge rira bang dung dich natri clorua bido hoa, dugc siy khé bang magie
sunfat khan, dugc loc rdi tiép d6 duoc c6 dac dudi ap suét thép. San phim cb dic
dwoc tinh ché bang sic ky cot (SiOz, ong 4 g; etyl axetat/hexan = 10-40%) va duoc
cd dic dé thu duoc hop chét mong mudn dugc biéu dién boi cong thirec 1-4 (0,097 g,

94,0%) dudi dang dau khéng mau.

Budc 2: Tdng hop 4-benzhydryl-N-(7-(hydroxyamino)-7-oxoheptyl)-N-

metylpiperazin-1-cacboxamit (hop chit 1213)
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O NTY H
K/N\H/N\/\/\/\H/N\OH ,
0 O (hop chat 1213)

Hop chét cta cong thire 1-4 (0,097 g, 0,215 mmol) dugc bao ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,263 ml, 4,296 mmol) va kali hydroxit (0,121
g, 2,148 mmol) dugc hoa tan trong metanol (3 ml) & nhiét d6 phong, va dung dich
duoc khuéy & cung nhiét d6 trong 1 gio, Dung dich natri bicacbonat bdo hoa dugc
thém vao hdn hop phan tmg, sau d6 san phdm phan tmg dugc chiét bang metylen
clorua. Dich chiét duoc loc qua mang loc déo dé loai bo cin ran va 16p nudc, 1ol
tiép d6 duoc cd dic dudi ap suét thap. Hop chit mong mudn 1213 (0,010 g, 10,3%)

thu dwoc duéi dang chat rin mau trang ma khong cn tinh ché thém.

'H NMR (400 MHz, CDsOD) § 7,44 (d, 4 H, J= 7,4 Hz), 7,27 (t, 4 H, J =
7,5 Hz), 7,17 (t, 2 H, J= 7,3 Hz), 4,26 (s, 1 H), 3,24 - 3,22 (m, 4 H), 3,17 (t, 2 H, J
=72 Hz), 2,81 (s, 3 H), 2,41 - 2,38 (m, 4 H), 2,07 (t, 2 H, J= 7,4 Hz), 1,62 - 1,52
(m, 4 H), 1,33 - 1,24 (m, 4 H); MS (ESI) m/z 453,4 (M* + H).

Vi du 9: Téng hop hop chét 1221

Buéc 1: Tdng hop N, N-diphenylpiperidin-4-amin hydroclorua (cong thirc 6-

@N\O\m HOI 6.4

Tert-butyl 4-(diphenylamino)piperidin-1-cacboxylat (1,000 g, 2,837 mmol)

dugc hoa tan trong metylen clorua (10 ml) ¢ nhiét 6 phong, va axit clohydric
(dung dich 4,00 M trong dioxan, 3,546 ml, 14,185 mmol) dugc thém vao dung dich,

sau do duoc khqu & cung nhiét d6 trong 17 gio. Chét rén két tia duoc loc, duge
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rira bing metylen clorua va duoc sdy kho @& thu dwoc hop chit mong mubn dugc

bidu din boi cong thire 6-4 (0,800 g, 97,6%) dudi dang chat rin mau tring.

Budc 2: Téng hop N.N-diphenylpiperidin-4-amin (cong thirc 6-5)

b
@ O‘” (6-5)

Hop chit ctia cong thirc 6-4 (0,600 g, 2,077 mmol) dugc bao ché trong bude

1 dugc hoa tan trong nuéc (5 ml)é nhiét d§ phong, va dung dich natri bicacbonat
bdo hoa (50 ml) dugc thém vao dung dich, sau d6 duoc khudy & cung nhiét d6 trong
1 gio. Dung dich natri bicacbonat bdo hoa duoc thém vao hdn hop phan tng, sau d6
san pham phan tng duge chiét bang metylen clorua. Lép hitu co dugc ria bing
dung dich natri clorua bédo hoa, dugc séy kho b;“mg magie sunfat khan, duoc loc 1ol
tidp a6 dugc cb dic dusi ap sudt thip. San phdm (0,496 g, 94,6%, dAu khong mau)

duge st dung ma khong cén tinh ché thém.

Budc 3: Tong hop metyl 7-(4-(diphenylamino)piperidin-1-

cacboxamido)heptanoat (cong thic 6-6)

¢

©/ U@H“\N\WO\

°  (6-6)

Hop chét cua cong thirc 6-5 (0,100 g, 0,396 mmol) dugc bao ché trong budc
2, metyl 7-aminoheptanoat hydroclorua (0,078 g, 0,396 mmol), triphosgen (0,059 g,
0,198 mmol) va DIPEA (0,415 ml, 2,378 mmol) duoc hoa tan trong metylen clorua
(3 ml) & 0°C, va dung dich duoc khudy & cling nhiét do trong 1 gid. Tiép d6, dung
dich natri bicacbonat bdo hoa (50 ml) dugc thém vao hén hgp phan tng & 0°C, sau
d6 duge khudy trong 10 phit. Sau khi hoan thanh phan ng, nuéc dwgc thém vao
hdn hop phan tmg, sau d6 san phim phan g duoc chiét bang etyl axetat. Lép hitu
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co duoc ria bﬁng dung dich natri clorua bdo hoa, duoc séy kho bé‘mg magie sunfat
khan, dugc loc roi tiép d6é duoc co dac dudi ap sult thép. San phém cO dac duogc
tinh ché bing séc ky cot (SiO2, dng 4 g; etyl axetat/hexan = 10-60%) va dugc cd dic
@8 thu dwoc hop chit mong mudn dugc biéu dién bdi cong thirc 6-6 (0,096 g,
55,4%) dudi dang didu mau vang nhat.

Budc 4: Tbng hop 4-(diphenylamino)-N-(7-(hydroxyamino)-7-

oxoheptyl)piperidin-1-cacboxamit (hop chit 1221)

¢

N
©/ UIH\/\/\/\@ROH

(hop chét 1221)

Hop chit cia cong thirc 6-6 (0,096 g, 0,219 mmol) dugc bao ché trong budc
3, hydroxylamin (dung dich 50,00%, 0,268 ml, 4,388 mmol) va kali hydroxit (0,123
g, 2,194 mmol) dugc hoa tan trong metanol (3 ml) ¢ nhiét 46 phong, va dung dich
dwoc khudy & cung nhiét 6 trong 1 gio. Hon hop phan ung dugc c¢b dic dudi ap
sudt thp dé loai bé dung méi, va dung dich natri bicacbonat bdo hoa (20 ml) va
metylen clorua (5 ml) dwoc bd sung vio san pham c6 dic, sau d6 duge khudy. Chét
rin két taa dugc loc, duge ria b%lng nudc va dugce séy kho dé thu dwogc hop chét

mong mudn 1221 (0,076 g, 79,0%) du6i dang chit rin mau tring.

'H NMR (400 MHz, DMSO-ds) § 7,27 (t, 4 H, J = 7,8 Hz), 6,97 (t, 2 H, J =
7.2 Hz), 6,79 (d, 4 H, J = 7,8 Hz), 6,35 (t, 1 H, J = 5,4 Hz), 4,10 - 4,04 (m, 1 H),
3,97 (d, 2 H, J= 13,1 Hz), 2,90 (q, 2 H, J = 6,4 Hz), 2,78 (t, 2 H, J = 12,5 Hz), 1,90
(t, 2 H,J=173 Hz), 1,84 (d, 2 H, J= 12,5 Hz), 1,46 - 1,39 (m, 2 H), 1,31 - 1,27 (m,
2H), 1,17 - 1,10 (m, 4 H), 1,08 - 1,01 (m, 2 H).

Vi du 10: Téng hop hop chét 1222

Budc 1: Tdng hop di(pyridin-2-yl)metanol (cong thirc 3-2)
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\
4

OH  (3-2)

Di(pyridin-2-yl)metanon (2,000 g, 10,858 mmol) dwoc hoa tan trong metanol
(20 ml) & 0°C, va NaBH4 (0,452 g, 11,944 mmol) dugc thém vao dung dich, sau d6
dwoc khudy & ciing nhiét d6 trong 1 gid. Tiép d6, dung dich natri bicacbonat bdo
hoa (10 ml) duoc thém vio hdn hop phén tng & 0°C, sau d6 duoc khuéy trong 10
phiit. Sau khi hoan thanh phan tng, nudc duge thém vao hdn hop phan tng, sau d6
san pham phan tng dugc chiét bang metylen clorua. Lép hitu co dugc rira bang
dung dich natri clorua béo hoa, dugc se"xy kho b.%mg magie sunfat khan, dugc loc roi
tiép d6 dwoc co dic dudi ap suat thip. Hop chit mong mudn dwogc biéu dién bsi
cong thirc 3-2 (2,000 g, 98,9%) thu dugc dudi dang dAu mau do6 va duoc sit dung

ma khong can tinh ché thém.

Buéc 2: Téng hop di(pyridin-2-yl)metylmetansunfonat (cong thirc 3-3)

X =
D e
N N
OMs (3-3)

Hop chét cua cong thirc 3-2 (1,000 g, 5,370 mmol) duge bao ché trong buéc
1, metansunfonyl clorua (0,623 ml, 8,055 mmol) va trietylamin (2,246 ml, 16,111
mmol) duge hoa tan trong metylen clorua (10 ml) ¢ 0°C, va dung dich dugc khudy &
ctng nhiét d6 trong 1 gid, nudc duge thém vao hdn hop phan tmg, sau d6 san phim
phan tng duoc chiét bang etyl axetat. Lép hitu co duge ria bang dung dich natri
clorua bido hoa, duoc séy kho b%mg magie sunfat khan, dugc loc 1ol tiép dé duoc cd
dac dudi dp suét thip. San phim cb dic dugc tinh ché bang sic ky cot (SiO,, bng 12
g; etyl axetat/hexan = 0-30%) va duoc cd dic dé thu duoc hop chit mong mudn

duoc bidu didn béi cong thirc 3-3 (0,670 g, 47,2%) dudi dang chat rin mau hong.

Buéc 3: Tdéng hop metyl 7-(4-(di(pyridin-2-yDm _etyl)piperazin-1-

cacboxamido)heptanoat (cong thuc 3-4)
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0 O  (3-9)

Hop chét ciia cong thirc 3-3 (0,258 g, 0,975 mmol) dugc bio ché trong budc
2, hop chét cua cong thic 2-5 (0,200 g, 0,650 mmol) va kali cacbonat (0,449 g,
3,249 mmol) dugc hoa tan trong N,N-dimetylformamit (4 ml) ¢ nhiét do phong, va
dung dich dugc khudy & 80°C trong 17 gid rdi sau d6 dugc 1am mét vé nhiét do
phong dé két thuc phan tmg. Hon hop phan tmg duoc c6 dic dudi ap suét thip dé
loai bé dung mdi, va nuée duge thém vao san phim cb dic, sau d6 san phim phan
ting duoc chiét bing metylen clorua. Lép hifu co dwgc rira biang dung dich natri
clorua bio hoa, dugc siy khd bing magie sunfat khan, dugc loc, rdi tiép d6 dugc co
dic dudi ap suft thap. San phim cd dic dwoc tinh ché bing sic ky cot (SiOa, éng 4
g; metanol/metylen clorua = 0-10 %) va duogc cb dic dé thu duoc hop chét mong

mudn dugc bidu dién boi cong thire 3-4 (0,255 g, 89,3%) dudi dang dau mau cam.

Buéc 4: Tdéneg hop 4-(di(pyridin-2-yl)metyl)-N-(7-(hydroxyamino)-7-

oxoheptyl)piperazin-1-cacboxamit (hop chét 1222)

(hop chat 1222)

Hop chét cta cong thirc 3-4 (0,255 g, 0,580 mmol) dugc bao ché trong bude
3, hydroxylamin (dung dich 50,00%, 0,710 ml, 11,603 mmol) va kali hydroxit
(0,326 g, 5,801 mmol) dugc hoa tan trong metanol (3 ml) & nhiét 4§ phong, va dung
dich dugc khqu & cung nhiét do trong 1 gid. Hon hop phan tng duoc cd dic dudi
ap sudt thip dé loai bo dung méi, va san phdm cb dic duoc tinh ché bang sic ky cot

(Waters, Cis; dung dich axit formic 1%/dung dich axetonitrin = 70-5%) va dugc co
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dic bang cach cho di qua 16i SPE, qua d6 thu dwgc hop chit mong mudn 1222
(0,051 g, 20,0%) dudi dang chit rin mau tring.

'H NMR (400 MHz, DMSO-ds) & 8,46 (dt, 2 H, J= 4,8, 0,8 Hz), 7,77 (td, 2
H,J=77,1,7Hz), 7,62 (d, 2 H, J=7,8 Hz), 7,25 - 7,22 (m, 2 H), 6,40 (t, 1 H, J =
5,2 Hz), 4,64 (s, 1 H), 3,28 - 3,27 (m, 4 H), 2,96 (q, 2 H, J= 6,6 Hz), 2,25 (t, 4 H, J
=4,7Hz), 1,92 (t, 2 H, J=7,3 Hz), 1,48 - 1,43 (m, 2 H), 1,35 - 1,33 (m, 2 H), 1,21 -
1,20 (m, 4 H).

Vidu 11: T8ng hop hop chét 1223

Budc 1: Téng hop tert-butyl 4-((7-methoxy-7-

oxoheptyl)carbamovyl)piperazin-1-cacboxylat (cong thirc 2-2)

Boc\N/\

0 0 (2-2)

Triphosgen (4,780 g, 16,107 mmol) va diisopropylamin (16,879 ml, 96,644
mmol) dugc hoa tan trong metylen clorua (100 ml) & 0°C, va metyl 7-
aminoheptanoat hydroclorua (6,304 g, 32,215 mmol) dugc thém vao dung dich, sau
d6 dugc khudy & cliing nhiét d9. Tert-butyl piperazin-1-cacboxylat (6,000 g, 32,215
mmol) dugc thém vao hdn hop phan tmg, sau d6 dwoc khudy trong 1 gid. Tiép d6,
dung dich natri bicacbonat bdo hoa (100 ml) dugc thém vao hdn hop phan ting &
0°C, sau d6 dwoc khudy trong 10 phut. Sau khi hoan thanh phan ng, nudc dugc
thém vao hdn hop phan tmg, sau d6 san phim phan @ng dwoc chiét bing metylen
clorua. Ldp hitu co dugc ria bﬁng dung dich natri clorua bao hoa, dugc séy kho
béng magie sunfat khan, duoc loc 1ol tiép dé duoc c6 dac dudi ap sut thép. San
phim ¢6 dic duoc tinh ché bang sic ky cot (SiO2, éng 80 g; metanol/metylen clorua
= 0-5%) va dugc co dac dé thu duoc hop chét mong mudn duge biéu dién bsi cong

thue 2-2 (3,430 g, 28,7%) dudi dang diu mau vang nhat.

Budc 2: Téng hop metyl 7-(piperazin-1-cacboxamido)heptanoat hydroclorua

(cong thirc 2-5)
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0 0 (25)

Hop chét ctia cong thirc 2-2 (3,430 g, 9,233 mmol) dugc bao ché trong bude
1 dugc hoa tan trong metylen clorua (50 ml) ¢ nhiét d6 phong, va axit clohydric
(dung dich 4,00 M trong dioxan, 11,542 ml, 46,167 mmol) duoc thém vao dung
dich, sau do duoc khuéy & cung nhiét d trong 17 gid. Hon hop phan tng duge cb
dac dudi ap suét thdp dé loai bé dung méi, v etyl axetat (50 ml) dugc thém vao sén
phém c6 dic, sau d6 dugc khuéy. Chét rén két tia duoc loc, dugc rira b%mg etyl
axetat va dugc séy khé dé thu duoc hop chét mong mudn duoc biéu dién boi cong

thire 2-5 (2,300 g, 80,9%) dudi dang chit rin mau tring.

Budc 3: Téng hop 4.4'-(clometylen)bis(florobenzen) (cdng thirc 2-4)

poVey
Cl

Bis(4-florophenyl)metanol (5,000 g, 22,706 mmol) dugc hoa tan trong

(2-4)

metylen clorua (50 ml), va dung dich dugc khuéy & nhiét d6 phong trong 4 gio, va
thionyl clorua (1,812 ml, 24,976 mmol) dugc bd sung vao. Tiép do, dung dich duoc
khudy & 40°C trong 2 gid, rdi sau d6 dwoc 1am mat vé nhiét d¢ phong dé két thic
phéan Gng. Hdn hop phan tng dugc ¢ dic dudi ap suit thip dé loai bé dung méi.
San phdm 13 hop chit mong mudén dugc biéu dién béi cong thirc 2-4 (5,350 g,
98,7%) thu dugc dudi dang dAu mau cam va duogc sit dung ma khong can tinh ché

thém.

Buéc 4: Tdéng hop metyl 7-(4-(bis(4-florophenyl)metyl)piperazin-1-

cacboxamido)heptanoat (cong thirc 2-6)
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F

RSN 0
r NS SN O
o o (2-6)

Hop chét cua cong thirc 2-4 (0,233 g, 0,975 mmol) dugc bio ché trong budc
3, metyl 7-(piperazin-1-cacboxamido)heptanoat hydroclorua (0,200 g, 0,650 mmol)
va kali cacbonat (0,449 g, 3,249 mmol) dugc hoa tan trong N,N-dimetylformamit (4
ml) & nhiét d6 phong, va dung dich duoc khqu & 80°C trong 17 gio, roi sau d6
dwoc 1am mét vé nhiét d6 phong dé két thiic phan tng. Hén hop phan tmg dugc cd
dac dudi ap sudt thip dé loai bo dung méi, va nudc dugc thém vao san phém co
dic, sau d6 san phim phan g dugc chiét bang metylen clorua. Lép hitu co duge
rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan,
dwoc loc, rdi tiép dé dugc cod dic dudi ap sut thép. San phém ¢ dac duogc tinh ché
bang sic ky cot (SiOz, 6ng 4 g; metanol/metylen clorua = 0-10%) va dugc cd dac e
thu dugc hop chit mong muén duoc biéu dién boi cong thie 2-6 (0,101 g, 32,8%)

dudi dang dau mau nau nhat.

Budc 5: Téng hop 4-(bis(4-florophenyl)metyl)-N-(7-(hydroxyamino)-7-

oxoheptyl)piperazin-1-cacboxamit (hop chat 1223)

F

DROW :
F \n/ \/\/\/\[r “OH
© 0 (hop chét 1223)
Hop chét cua cong thirc 2-6 (0,101 g, 0,213 mmol) duge bio ché trong budce
4, hydroxylamin (dung dich 50,00%, 0,261 ml, 4,266 mmol) va kali hydroxit (0,120
g, 2,133 mmol) dugc hoa tan trong metanol (3 ml) ¢ nhiét d§ phong, va dung dich

dwoc khudy & cung nhiét d trong 1 gid. HOn hop phéan tng dugc cd dic dudi p
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suit thép dé loai bo dung moéi, va sin phim c6 dic duogc tinh ché bf?lng sic ky cot
(Waters, Cis; dung dich axit formic 1%/axetonitrin = 70-5%) va duoc c6 dic bﬁng
cach cho di qua 15i SPE dé thu dugc hop chit mong mubn 1223(0,002 g, 2,0%)

dudi dang chat ran mau trang.

'H NMR (400 MHz, CD;OD) § 7,48 - 7,44 (m, 4 H), 7,04 (t, 4 H, J = 8,8
Hz), 6,44 (t, 1 H, J= 5,3 Hz), 4,31 (s, 1 H), 3,39 (t, 4 H, J= 5,0 Hz), 3,16 - 3,12 (m,
2 H), 2,36 (t, 4 H, J= 5,0 Hz), 2,09 (t, 2 H, J = 7,4 Hz), 1,64 - 1,61 (m, 2 H), 1,51 -
1,48 (m, 2 H), 1,35 - 1,33 (m, 4 H); MS (ESI) m/z 475,3 (M* + H).

Vi du 12: Téng hop hop chét 1224

Budc 1: Téng hop 4.4'-(clometylen)bis(clobenzen) (cdng thirc 2-4)

C'O )
Cl

(2-4)

Bis(4-clophenyl)metanol (10,000 g, 39,507 mmol) duwgc hoa tan trong
metylen clorua (100 ml) & 0°C, va thionyl clorua (3,153 ml, 43,458 mmol) dugc
thém vao dung dich, sau d6 dwoc khudy & nhiét d6 phong trong 5 gio. Hon hop
phén Gmg duoc c6 dic duéi ap suit thip dé loai bo dung méi. Hop chit mong mudn
dwoc biéu dién boi cong thirc 2-4 (10,700 g, 99,7%) thu dugc dudi dang chit rin

mau trang ma khong can tinh ché thém.

Buéc 2: Tbéng hop metyl 7-(4-(bis(4-clophenyl)metyl)piperazin-1-

cacboxamido)heptanoat (cong thirc 2-6)

Ny
al O K/NTNW\/\I(O\

0 O (2:6)
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Hop chét cua cong thire 2-4 (0,265 g, 0,975 mmol) dugc bio ché trong bude
1, hop chét cua coéng thic 2-5 (0,200 g, 0,650 mmol) va kali cacbonat (0,449 g,
3,249 mmol) duwgc hoa tan trong N,N-dimetylformamit (4 ml) & nhiét 46 phong, va
dung dich dugc khqu o 80°C trong 17 gio, roi sau d6 duogc 1am mat vé nhiét do
phong dé két thuc phan tng. Hdn hop phan tng dwoc c6 dic dudi 4p sudt thap dé
loai bo dung mdi, va nudc dugce thém vao sian phém c6 dac, sau do san phém phan
ting dwoc chiét bang metylen clorua. Lép hitu co dugc rira bang dung dich natri
clorua bio hoa, duoc séy kho b%mg magie sunfat khan, dugc loc, roi tiép do6 duoc c6
dac dudi ap suét thap. San phim cd dic dugc tinh ché bing sic ky cot (SiO», ng 4
g; metanol/metylen clorua = 0-10%) va dugc co dac dé thu duoc hop chit mong
mudn duoc biéu din boi cong thirc 2-6 (0,271 g, 82,4%) dudi dang ddu mau vang

nhat.

Buéc 3: Tbéng hop 4-(bis(4-clophenyl)metyl)-N-(7-(hydroxyamino)-7-

oxoheptyl)piperazin-1-cacboxamit (hop chit 1224)

Cl

cl OO oH
0 0 (hop chit 1224)

Hop chét cia cong thirc 2-6 (0,271 g, 0,535 mmol) dugc bao ché trong budc
2, hydroxylamin (dung dich 50,00%, 0,655 ml, 10,702 mmol) va kali hydroxit
(0,300 g, 5,351 mmol) dugc hoa tan trong metanol (3 ml) & nhiét d§ phong, va dung
dich dugc khudy & cling nhiét d6 trong 1 gid. Hon hop phan ting duoc cb dic dudi
ap suit tha”ip dé loai bo dung méi, va san phém cd dic dugce tinh ché bﬁng sdc ky cot
(Waters, Cig; dung dich axit formic 1%/axetonitrin = 70-5%) va dugc c6 dac b'fmg
cach cho di qua 161 SPE dé thu dugc hop chit mong mudn 1224 (0,035 g, 12,9%)

dudi dang chat ran mau trang.

'H NMR (400 MHz, DMSO-d) & 10,34 (brs, 1 H), 8,69 (brs, 1 H), 7,43 (d, 4
H,J= 8,6 Hz), 7,37 (d, 4 H, J = 8,4 Hz), 6,41 (t, 1 H, J = 5,3 Hz), 4,40 (s, 1 H),
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3,28 -3,27 (m, 4 H), 2,96 (q, 2 H, J= 6,4 Hz), 2,22 - 2,21 (m, 4 H), 1,92 (t, 2 H, J =
7,4 Hz), 1,48 - 1,44 (m, 2 H), 1,37 - 1,35 (m, 2 H), 1,24 - 1,21 (m, 4 H); MS (ESI)
m/z 507,4 (M*+ H).

Vi du 13: Téng hop hop chét 1240

Bude 1: Tdng hop metyl 8-(4-benzhvydrylpiperazin-1-

cacboxyamido)octanoat (cong thirc 1-3)

O U\H/H\/\/\/\)?\O/

© (1-3)

Triphosgen (0,118 g, 0,396 mmol) va diisopropylamin (0,830 ml, 4,755
mmol) dugc hoa tan trong metylen clorua (5 ml) & 0°C, va metyl 8-aminoctanoat
hydroclorua (0,166 g, 0,793 mmol) dugc thém vao dung dich, sau dé dugc khqu
trong 1 gid. Nguyén lidu khoi dau (0,200 g, 0,793 mmol) dugc thém vao hdn hop
phén Gng, sau d6 dugc khudy & cing nhiét d6 trong 1 gid. Dung dich natri
bicacbonat bio hoa dwgc thém vio hdn hop phan Gng, sau d6 san phdm phan ing
duge chiét béng metylen clorua. Dich chiét dugce loc qua mang loc déo dé loai bod
cin ran va 16p nudc, rdi tiép d6 dugce cb dic dudi 4p sudt thap. San phidm co dic
dwoc tinh ché bang sic ky cot (SiOz, dng 4 g; etyl axetat/hexan = 10-70%) va dugc
b dic dé thu duoc hop chét mong mubn duoc biéu dién boi cong thuc 1-3 (0,158 g,

44.1%) chét rén mau vang nhat.

Budc 2: Téng hop 4-benzhydryl-N-(8-(hydroxyamino)-8-oxoetyl)piperazin-
1-cacboxamit (hop chit 1240)

O I\(/\'\\l\n/H\/\/\/\/?J\N/OH

H ,
o (hop chét 1240)

-52-



33563

Hop chét cua cong thirc 1-3 (0,158 g, 0,350 mmol) dwge bio ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,428 ml, 6,997 mmol) va kali hydroxit (0,196
g, 3,499 mmol) dugc hoa tan trong metanol (3 ml) & nhiét 4 phong, va dung dich
dwoc khudy & ciing nhiét @6 trong 30 phiit. Hon hop phan tmg dugc c6 dic dudi ap
sut thép dé loai bo dung méi, va dung dich natri bicacbonat bio hoa (20 ml) duoc
thém vao san phém c6 dic, sau do duoc khua"ly. Chét rén két tha dugc loc, dugc rira
b%lng nude va duoc se"ty kho dé thu duoc hop chét mong mudn 1240 (0,074 ¢,

46,7%) dudi dang chit rin mau tring.

'H NMR (400 MHz, DMSO-de) 8 9,49 (brs, 2 H), 7,43 (d, 4 H, J = 7,5 Hz),
7,30 (t, 4 H, J=7,6 Hz), 7,19 (t, 2 H, J= 7,3 Hz), 6,42 (t, 1 H, J = 5,2 Hz), 4,29 (s,
1 H), 3,28 - 3,27 (m, 4 H), 2,97 (q, 2 H, J= 6,4 Hz), 2,23 - 2,22 (m, 4 H), 1,90 (t, 2
H,J=7,3 Hz), 1,47 - 1,44 (m, 2 H), 1,37 - 1,34 (m, 2 H), 1,22 (brs, 4 H); MS (ESI)
m/z 453,6 (M*+ H).

Vi du 14: Téng hop hop chit 1241

Budc 1: Tbng hop metyl 7-(4-(1-phenyletyl)piperazin-1-

cacboxamido)heptanoat (cdng thic 9-2)

0 O (92)

Hop chit cua cong thire 2-5 (0,150 g, 0,553 mmol) va axetophenon (0,100 g,
0,829 mmol) dugc hoa tan trong metylen clorua (3 ml), va dung dich dugc khudy &
nhiét 6 phong trong 10 phut. Tiép d6, NaBH(OAc)s (0,234 g, 1,106 mmol) dugc
thém vao dung dich, sau d6 dugc khudy & cliing nhiét @ trong 17 gid. Dung dich
natri bicacbonat bio hoa dwgc thém vao hdn hop phan ting, sau dé san pham phan
ung duoc chiét b%lng metylen clorua. Dich chiét duogc loc qua mang loc déo dé loai
b6 cin ran va 16p nuéc, roi tiép d6 dwoc c6 dic dudi 4p suit thap. San pham cb dic

duoc tinh ché bang sic ky cot (SiO2, 6ng 4 g; metanol/metylen clorua = 0-5%) va
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duge cb dic dé thu duge hop chét mong mudn dugc biéu dién bsi cong thirc 9-2

(0,038 g, 18,3%) dudi dang diu khong mau.

Budc 2: Tbng hop N-(7-(hydroxyamino)-7-oxoheptyl)-4-(1-

phenyletyl)piperazin-1-cacboxamit (hop chit 1241)

0 0 (hop chét 1241)

Hop chét ciia cong thirc 9-2 (0,038 g, 0,101 mmol) dugc bao ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,124 ml, 2,024 mmol) va kali hydroxit (0,057
g, 1,012 mmol) dugc hoa tan trong metanol (3 ml) & nhiét 46 phong, va dung dich
dwoc khudy & cling nhiét 6 trong 30 phit. Hon hop phéan tmg dugc ¢ dic dudi ép
suit thép dé loai bo dung mdi, va dung dich natri bicacbonat bdo hoa dugc thém vao
san phim cb dic, sau d6 san phdm phan img dwoc chiét bang metylen clorua. Dich
chiét duoc loc qua mang loc déo dé loai b cin ran va 16p nudc, roi tiép d6 duoc co
dac dudi 4p suét thip. Hop chit mong mudn 1241 (0,013 g, 34,1%) thu dwgc dusi

dang chit ran mau cam nhat ma khéng can tinh ché thém.

'H NMR (400 MHz, DMSO-ds) § 7,32 - 7,30 (m, 4 H), 7,26 - 7,23 (m, 1 H),
3,71 -3,34 (m, 5 H), 3,11 (t, 2 H, J="7,1 Hz), 2,50 - 2,45 (m, 2 H), 2,37 - 2,32 (m, 2
H), 2,05 (t, 2 H, J= 7,4 Hz), 1,61 - 1,56 (m, 2 H), 1,49 - 1,44 (m, 2 H), 1,37 (d, 3 H,
J=17,6Hz), 1,33 - 1,29 (m, 4 H); MS (BSI) m/z 477,2 (M* + H).

Vi du 15: Téng hop hop chét 1243

Buéc 1: Tdng hop etyl 1-(1-phenyletyl)piperidin-4-cacboxylat (cong thitc

10-2)

Ol

O (10-2)
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Axetophenon (1,050 g, 8,739 mmol) va etyl piperidin-4-cacboxylat (1,751
ml, 11,361 mmol) dugc hoa tan trong metylen clorua (10 ml) & nhiét d§ phong, va
natri triaxetoxyborohydrua (STAB) (2,408 g, 11,361 mmol) dugc thém vao dung
dich, sau do dugc khqu & cung nhiét d6 trong 12 gio, nudc dugce thém vao hdn hop
phan g, sau d6 san phdm phan g dugc chiét bang etyl axetat. Lép hitu co dugc
ria bﬁng dung dich natri clorua bao hoa, dugc séy kho béng magie sunfat khan,
duoc loc, rdi tiép d6 duoc co ddc dudi ap suht thép. San phém c0 dac duoc tinh ché
bang séc ky cot (SiO2, éng 12 g; etyl axetat/hexan = 0-50%) va duogc cd dac dé thu
duoc hop chit mong mubn duge bidu dién bsi cong thac 10-2 (0,700 g, 30,6%)

dudi dang diu khong mau.

Budc 2: Tdéng hop 1-(1-phenyletyl)piperidin-4-cacboxylic acid (cong thirc

10-3)
N
o L on

O (10-3)

Hop chit ciia cong thitc 10-2 (0,700 g, 2,678 mmol) dugc bao ché trong
bude 1 va LiOH (0,096 g, 4,017 mmol) dugc hoa tan trong metanol (3 ml)/nuéc (1
ml) ¢ 40°C, va dung dich duoc khqu & cung nhiét 46 trong 5 gio, roi sau d6 dugc
1am mat v& nhiét 6 phong. Tiép d6, 1 M HCI dugc thém vao hén hop phan tng &
0°C, sau d6 duoc khudy trong 10 phut. Sau khi hoan thanh phan tmg, nuéc dugc
thém vao hdn hop phan ting, sau d6 san phim phan tmg dugc chiét bing etyl axetat.
Lép hitu co duge ria béng dung dich natri clorua bao hoa, dugc séy kho bﬁng
magie sunfat khan, duogc loc, 1di tiép d6 dwoc ¢ dic dudi ap suét thip. San phim

(0,500 g, 69,2 %, bot ran mau tring) dwoc st dung ma khéng can tinh ché thém.

Budce 3: Tdng hop metyl 7-(1-(1-phenyletyl)piperidin-4-

cacboxamido)heptanoat (cong thirc 10-4)
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O (10-9)

Hop chét cua cong thic 10-3 (0,300 g, 1,286 mmol) dugc bao ché trong
budc 2, metyl 7-aminoheptanoat hydroclorua (0,503 g, 2,572 mmol), EDC (0,493 g,
2,572 mmol), HOBt (0,347 g, 2,572 mmol) va diisopropylamin (1,123 ml, 6,429
mmol) dugc hoa tan trong metylen clorua (4 ml)/N,N-dimetylformamit (1 ml) &
nhiét d6 phong, va dung dich dugc khudy & cting nhiét d¢ trong 17 gio. Dung dich
natri bicacbonat bdo hoa duoc thém vao hdn hop phan ting, sau d6 sin phdm phan
tng duoc chiét bang metylen clorua. Lép hitu co duge rira bing dung dich natri
clorua bio hoa, duoc se‘iy kho béng magie sunfat khan, dugc loc, 101 tiép dé duogc c6
ddc dudi 4p sudt thip. San phim cd dic dugc tinh ché bing sic ky cot (SiO», dng 4
g; metanol/metylen clorua = 0-10%) va dugc co dac dé thu duge hop chét mong

muén dugce biéu dién boi cong thirc 10-4 (0,122 g, 25,3%) dudi dang ddu mau néu.

Budc 4. Tdng hop N-(7-(hydroxyamino)-7-oxoheptyl)-1-(1-

phenvletyl)piperidin-4-cacboxamit (hop chit 1243)

0 0 (hop chét 1243)

Hop chit cta cong thitc 10-4 (0,122 g, 0,326 mmol) dugc bao ché trong
budce 3, hydroxylamin (dung dich 50,00%, 0,398 ml, 6,515 mmol) va kali hydroxit
(0,183 g, 3,257 mmol) dugc hoa tan trong metanol (3 ml) & nhiét d¢ phong, va dung
dich dwoc khudy & cing nhiét d6 trong 30 phit. Hon hop phan tng duoc cb dic
dudi 4p suét thip dé loai bo dung méi, va dung dich natri bicacbonat bio hoa dwoc
thém vao san phim c6 dic, sau d6 san phdm phan ung dugc chiét bing metylen
clorua. Dich chiét dugc loc qua mang loc déo dé loai b6 cin rén va 16p nudc, 10l
tiép d6 dwoc cb dic dudi 4p suét thip. Hop chit mong mubn 1243 (0,074 g, 60,5%)

thu dugc dudi dang chat ran mau cam ma khong can tinh ché thém.
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'H NMR (400 MHz, DMSO-ds) § 10,19 (brs, 1 H), 8,71 (brs, 1 H), 7,64 (t, 1
H,J = 5,6 Hz), 7,32 - 7,27 (m, 4 H), 7,23 - 7,20 (m, 1 H), 3,40 - 3,37 (m, 1 H), 3,00
-2,95 (m, 3 H); MS (ESI) m/z 376,3 (M* + H).

Vi du 16: Téng hop hop chét 1256

Buéc 1: Tbéng hop metyl 7-(1-benzhydryl-N-metylpiperidin-4-

cacboxamido)heptanoat (cong thirc 5-5)

0 O (55)

Metyl 7-(1-benzhydrylpiperidin-4-cacboxamido)heptanoat (0,200 g, 0,458
mmol) va natri hydrua (60,00%, 0,092 g, 2,290 mmol) dugc hoa tan trong N,N-
dimetylformamit (5 ml), va dung dich dwgc khudy & nhiét do phong trong 10 phut.
Tiép d6, iodometan (0,143 ml, 2,290 mmol) dugc thém vao dung dich da khuéy, sau
d6 hdn hop tiép tuc duge khudy & cling nhiét @6 trong 17 giod. Dung dich natri
bicacbonat bio hoa duoc thém vao hén hop phan tmg, sau d6 sin phdm phan tng
duoc chiét bang etyl axetat. Lép hitu co duoc rira bang dung dich natri clorua bio
hoa, dugc séy kho b%mg magie sunfat khan, duoc loc, roi tiép dé dugce cb dic dudi
&p suat thip. San phim cb dic duoc tinh ché bang sic ky cot (SiOz, bng 4 g; etyl
axetat/hexan = 10-70%) va duogc cd dic dé thu duogc hop chét mong mudn dugc

biéu dién bai cong thirc 5-5 (0,089 g, 43,1 %) dudi dang diu mau vang nhat.

Buéc 2: Tbéng hop 1-benzhydryl-N-(7-(hydroxyamino)-7-oxoheptyl)-N-

metylpiperidin-4-cacboxamit (hop chit 1256)

0 o (hop chat 1256)
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Hop chit ciia cong thirc 5-5 (0,089 g, 0,198 mmol) dugc bao ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,242 ml, 3,950 mmol) va kali hydroxit (0,111
g, 1,975 mmol) dugc hoa tan trong metanol (3 ml) & nhiét do phong, va dung dich
dwoc khudy & cuing nhiét @ trong 1 gio. Hon hop phan tng duge co dic duéi ap
sudt thép dé loai bo dung méi, va dung dich natri bicacbonat bdo hoa dugc thém vio
san phdm cd dic, sau d6 san phidm phan ing dwoc chiét bing metylen clorua. Dich
chiét duoc loc qua mang loc déo dé loai bo can rin va 16p nudc, roi tiép do duoc c6
dac dudi ap sut thép. Hop chét mong mudn 1256 (0,089 g, 99,8 %) thu dugc dudi

dang chit rin mau tring ma khéng can tinh ché thém.

'H NMR (400 MHz, DMSO-ds) § 9,50 (brs, 2 H), 7,40 (d, 4 H, J = 7,2 Hz),
7,29 (t, 4 H, J= 7,6 Hz), 7,18 (t, 2 H, J= 7,3 Hz), 4,30 (s, 1 H), 3,23 (¢, 2 H, /=75
Hz), 2,94 (s, 2 H), 2,81 (d, 2 H, J = 11,4 Hz), 2,76 (s, 1 H), 1,91 - 1,83 (m, 4 H),
1,69 - 1,53 (m, 4 H), 1,46 - 1,37 (m, 4 H), 1,24 - 1,19 (m, 4 H); MS (ESI) m/z 452,6
(M*+ H).

Vi du 17: Tdéng hop hop chit 1257

Budc 1: Tdng hop metyl 6-(4-benzhydrylpiperazin-1-cacboxamido)hexanoat

(cong thirc 1-3)

© (1-3)

Triphosgen (0,294 g, 0,991 mmol) va diisopropylamin (2,076 ml, 11,888
mmol) dugc hoa tan trong metylen clorua (10 ml) & 0°C, va metyl 6-aminohexanoat
hydroclorua (0,360 g, 1,981 mmol) dwogc thém vio dung dich, sau d6 dugc khudy &
cing nhiét d6, 1-Benzhydrylpiperazin (0,500 g, 1,981 mmol) dugc thém vao hén
hop phan tng, sau dé dugc khudy & cling nhiét do trong 1 gid. Dung dich natri
bicacbonat bdo hoa dugc thém vio hdn hop phan ting, sau d6 san phdm phan ng

dugc chiét bﬁng metylen clorua. Dich chiét dugc loc qua mang loc déo dé loai bo
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cin rén va 16p nude, rdi tiép d6 duoc cb dic dudi 4p sudt thip. San phim co dic
dwoc tinh ché bing sic ky cot (SiOz, dng 12 g; etyl axetat/hexan = 0-40%) va duoc
cd dic dé thu dugc hop chit mong mudn dwgc biéu dién boi cong thirc 1-3 (0,320 g,

38,1%) du6i dang dau mau vang.

Budc 2: Téng hop 4-benzhydryl-N-(6-(hydroxyamino)-6-

oxohexyl)piperazin-1-cacboxamit (hop chit 1257)

O GTH\/\/\)?\N/OH

0 " (hop chét 1257)

Hop chét ciia cong thirc 1-3 (0,200 g, 0,472 mmol) dwoc bao ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,578 ml, 9,444 mmol) va kali hydroxit (0,265
g, 4,722 mmol) dugc hoa tan trong metanol (5 ml) & nhiét d§ phong, va dung dich
dwoc khudy & ciing nhiét d6 trong 1 gid. Hén hop phan tng dugc cb dic dudi ép
suit thép dé loai bo dung moi, va dung dich natri bicacbonat bao hoa dwgc thém vao
san pham c6 dic, sau d6 san phdm phan tmg duogc chiét bang metylen clorua. Dich
chiét duoc loc qua mang loc déo dé 1oai bo can rin va 16p nudc, roi tiép do duoc c6
dac dudi ap suit thip. Hop chat mong mudn 1257 (0,049 g, 24,4%) thu duwgc chit

ran mau vang nhat ma khong can tinh che thém.

'H NMR (400 MHz, DMSO-ds) § 7,43 (d, 4 H, J= 7,2 Hz), 7,30 (¢t, 4 H, J =
7,6 Hz), 7,19 (t, 2 H, J= 7,3 Hz), 6,42 (t, 1 H, J= 5,4 Hz), 4,29 (s, 1 H), 3,27 (t, 4
H,J=4,5Hz), 2,96 (q, 2 H, J= 6,4 Hz), 2,23 (t, 4 H, J= 4,6 Hz), 1,90 (t, 2 H, J =
7,4 Hz), 1,47 - 1,44 (m, 2 H), 1,38 - 1,34 (m, 2 H), 1,20 - 1,16 (m, 2 H); MS (ESI)
m/z 425,5 (M*+ H).

Vi du 18: Téng hop hop chit 1316

Buédc 1: Tdng hop metyl 6-(1-benzhydrylpiperidin-4-

cacboxamido)hexanoat (cong thic 5-4)
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0 (5-4)

Hop chit ctia cong thirc 5-3 (0,300 g, 1,016 mmol), metyl 6-aminohexanoat
hydroclorua (0,369 g, 2,031 mmol), EDC (0,389 g, 2,031 mmol), HOBt (0,274 g,
2,031 mmol) va diisopropylamin (0,887 ml, 5,078 mmol) duwgc hoa tan trong
metylen clorua (3 ml)/N,N-dimetylformamit (0,5 ml) ¢ nhi¢t 46 phong, va dung
dich dugc khudy & cling nhiét d6 trong 17 gio. Dung dich natri bicacbonat bdo hoa
duge thém vao hdn hop phan tng, sau d6 san phim phan tmg dugc chiét bang etyl
axetat. Lop hitu co dugc rira b::ing dung dich natri clorua bao hoa, dugc séy kho
bing magie sunfat khan, dwuoc loc 16i tiép d6 dwogc cb ddc dudi ap sudt thip. San
phim c6 dic duoc tinh ché bang sic ky cot (SiO2, bng 12 g; etyl axetat/hexan = 0-
30%) va duogc co dic dé thu duoc hop chét mong mudn duoc biu dién boi cong

thire 5-4 (0,161 g, 37,5%) dudi dang diu mau vang nhat.

Budc 2: Tdng hop 1-benzhydryl-N-(6-(hydroxyamino)-6-

oxohexvlpiperidin-4-cacboxamit (hop chit 1316)

O | H\/\/\)OJ\ OH
N

H ,
O (hop chat 1316)

Hop chiét ciia cong thirc 5-4 (0,161 g, 0,381 mmol) dugc bao ché trong budc
1, hydroxylamin (dung dich 50,00%, 0,466 ml, 7,620 mmol) va kali hydroxit (0,214
g, 3,810 mmol) dugc hoa tan trong metanol (3 ml) & nhiét d¢ phong, va dung dich
dwoc khudy & ciing nhiét d6 trong 1 gid. Hon hop phan tng duoc co dic dudi ap
suét thap dé loai bo dung méi, va dung dich natri bicacbonat bio hoa dwgc thém vao
san phdm c6 dic, sau dé san phdm phan tng duoc chiét bing metylen clorua. Lép

hitu co duoc rira béng dung dich natri clorua bao hoa, dugc séy kho béng magie
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sunfat khan, duge loc 10i tiép d6é duoc c6 dic dudi ap suit thép. Hop chét mong
mudn 1316 (0,056 g, 34,7%) thu dwoc dudi dang chét rin méau tring ma khong cén
tinh ché thém.

'H NMR (400 MHz, DMSO-ds) & 10,33 (brs, 1 H), 8,66 (brs, 1 H), 7,70 (t, 1
H,J=5,6 Hz), 7,41 (d, 4H,T=7,4Hz), 7,17 (t, 2 H, ] = 7,4 Hz), 4,26 (s, 2 H), 2,99
-2,28 (m, 2 H), 2,80 (d, 2 H, J = 11,5 Hz), 2,09 - 2,02 (m, 1 H), 1,91 (t, 2H, T =7,5
Hz), 1,80 - 1,75 (m, 2 H), 1,68 - 1,59 (m, 4 H).

Vi du 19: Téng hop hop chét 1317

Buéc 1: Tdng hop metyl 8-(1-benzhydrylpiperidin-4-cacboxamido)octanoat

(cOng thurc 5-4)

0 (5-4)

Hop chit ciia cong thic 5-3 (0,300 g, 1,016 mmol), metyl 8-aminooctanoat
hydroclorua (0,426 g, 2,031 mmol), EDC (0,389 g, 2,031 mmol), HOBt (0,274 g,
2,031 mmol) va diisopropylamin (0,887 ml, 5,078 mmol) dugc hoa tan trong
metylen clorua (3 ml)/N,N-dimetylformamit (0,5 ml) ¢ nhiét d0 phong, va dung
dich dwoc khudy & cting nhiét @6 trong 17 gid. Dung dich natri bicacbonat bio hoa
duge thém vao hdn hop phan tng, sau d6 san phdm phan Gng duoc chiét bang etyl
axetat. Lép hitu co dugc ria bing dung dich natri clorua bio hoa, dugc siy kho
b??lng magie sunfat khan, dugc loc roi tiép d6 duoc cb dac dudi ap sut thép. San
phim ¢ dic dwoc tinh ché bing sic ky cot (SiO,, ong 12 g; etyl axetat/hexan = 0-
30%) va dugc cd dac dé thu duoc hop chit mong mudn duoc biéu difn boi cong

thirc 5-4 (0,220 g, 49,6%) dudi dang diu khong mau.

Budc 2: Tdéng hop 1-benzhydryl-N-(8-(hydroxyamino)-8-oxoetyl)piperidin-

4-cacboxamit (hop chét 1317)
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H .
0 (hop chat 1317)

Hop chét cua cong thirc 5-4 (0,220 g, 0,488 mmol) dugc bao ché trong bude
1, hydroxylamin (dung dich 50,00%, 0,597 ml, 9,764 mmol) va kali hydroxit (0,274
g, 4,882 mmol) dugc hoa tan trong metanol (5 ml) ¢ nhiét 46 phong, va dung dich
dwoc khudy & cing nhiét do trong 1 gio. Hon hop phan Gmg dugc cb dic dudi ap
suét thip dé loai bo dung mdi, va dung dich natri bicacbonat bdo hoa (20 ml) dugc
thém vao san phém c0 dac, sau do duoc khuéy. Chét rin két tha duoc loc, duoc rira
bing nuéc va dwoc sy kho dé thu dwoc hop chit mong mudn 1317 (0,189 g,

85,7%) duéi dang chét rdn mau tring.

'H NMR (400 MHz, DMSO-ds) & 9,46 (brs, 2 H), 7,73 (t, 1 H, J = 5,3 Hz),
7,41 (d, 4 H, J=8,0 Hz), 7,28 (t, 4 H, J= 7,5 Hz), 7,17 (t, 2 H, J= 7,3 Hz), 4,26 (s,
1 H),2,99 (q, 2 H, J= 6,4 Hz), 2,80 (d, 2 H, J= 11,1 Hz), 2,10 - 2,04 (m, 1 H), 1,87
(t, 2 H,J="73Hz), 1,78 (t, 2 H, T = 10,0 Hz), 1,67 - 1,56 (m, 4 H), 1,46 - 1,42 (m,
2 H), 1,36 - 1,33 (m, 2 H), 1,21 (brs, 6 H).

Vi du 20: Téng hop hop chét 1647

Budc 1: Téng hop 2.2'-(clometylen)bis(florobenzen) (cong thirc 2-4)

Cl F (244

Bis(2-florophenyl)metanol (0,500 g, 2,270 mmol) va trietylamin (0,348 ml,
2,498 mmol) dugc hoa tan trong metylen clorua (5 ml) & nhiét 46 phong, va
metansunfonyl clorua (0,193 ml, 2,498 mmol) duoc thém vao dung dich, sau do
dwoc khudy & cling nhiét do trong 18 gid, nudc duge thém vao hdn hop phén tng,
sau d6 san phim phan tg duogc chiét bang metylen clorua. Dich chiét duoc loc qua

mang loc déo dé loai bo cén ran va 16p nudc, roi tiep d6 duge cd ddc dudi ap suat
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thép. San phdm c6 dic dwoc tinh ché bing sic ky cot (SiO2, bng 12 g; etyl
axetat/hexan = 0-5%) va dugc c6 dac dé thu duoc hop chét mong mudn duge biéu

dién boi cong thire 2-4 (0,290 g, 53,5%) dudi dang dau khong mau.

Buéc 2: Tdng hop metyl 7-(4-(bis(2-florophenyl)metyl)piperazin-1-

cacboxamido)heptanoat (cong thirc 2-6)

(2-6)

Hop chit ctia cong thiic 2-4 (0,448 g, 1,877 mmol) dugc bao ché trong buéc
1, metyl 7-(piperazin-1-yl)heptanoat hydroclorua (0,746 g, 2,816 mmol) va kali
cacbonat (1,297 g, 9,386 mmol) dugc hoa tan trong N,N-dimetylformamit (8 ml) &
80°C, va dung dich duogc khur?iy & cung nhiét do trong 16 gio, rdi sau d6 dugc lam
mét vé nhiét d6 phong dé két thiic phan mg, nwéc duge thém vao hon hop phin
ting, sau d6 san phidm phan tmg dugc chiét bing etyl axetat. Lép hitu co dugce ria
b%mg dung dich natri clorua bio hoa, dugc séy kho bz‘“mg magie sunfat khan, dugc
loc, rdi tiép d6 dwgc c6 dac dudi ap suét thip. San phim cb dic dwgc tinh ché bang
sic ky ¢t (Si0O3, éng 12 g; etyl axetat/hexan = 0-60%) va dugc c6 dic dé thu duge
hop chit mong mudn dwoc biéu din béi cong thic 2-6 (0,170 g, 19,1%) dudi dang

chat ran mau vang sang.

Budc 3: Téng hop 4-(bis(2-florophenymetyl)-N-(7-(hydroxyamino)-7-

oxoheptyDpiperazin-1-cacboxamit (hop chit 1647)

(hop chét 1647)
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Hop chit ctia cong thirc 2-6 (0,200 g, 0,422 mmol) dugc bio ché trong bude
2 va hydroxylamin (dung dich 50,00%, 0,258 ml, 4,223 mmol) dugc hoa tan trong
metanol (5 ml) & 0°C, va dung dich dugc khudy & nhiét @6 phong trong 3 gid. Hon
hop phan tmg dwoc c¢d dic dudi 4p sudt thap dé loai bd dung méi, va metanol (10
ml) va dung dich natri bicacbonat bdo hoa (90 ml) dugc bd sung vao san pham co
dac, sau do duogc khuéy. Chét rn két tua dugce loc, dugc rira b%mg nudce va duoc séy
kho dé thu duge hop chit mong mudn 1647 (0,200 g, 99,8%) dudi dang chit ran

mau trang.

'H NMR (400 MHz, DMSO-ds) § 7,59 - 7,55 (m, 2 H), 7,31 - 7,26 (m, 2 H),
7,23 - 7,19 (m, 2 H), 7,16 - 7,11 (m, 2 H), 6,42 (t, 1 H, J= 5,5 Hz), 4,96 (s, 1 H),
3,29 - 3,28 (m, 4 H), 2,99 - 2,94 (m, 2 H), 2,28 - 2,26 (m, 4 H), 1,93 - 1,89 (m, 2 H),
1,47 -1,43 (m, 2 H), 1,37 - 1,33 (m, 2 H), 1,19 - 1,20 (m, 4 H); MS (ESI) m/z 475,4
(M*+ H).

Vi du 21: Tdng hop hop chét 1648

Budc 1: Tdéng hop 3.3'-(clometylen)bis(florobenzen) (cong thirc 2-4)

F F

249

Bis(3-florophenyl)metanol (1,000 g, 4,541 mmol) va trietylamin (0,696 ml,
4,995 mmol) dugc hoa tan trong metylen clorua (10 ml), va metansunfonyl clorua
(0,387 ml, 4,995 mmol) dugc thém vao dung dich, sau dé duoc khuéy & cung nhiét
d6 trong 18 gid, nudc duge thém vao hdn hgp phan tng, sau d6 san phim phan ting
duge chiét b?lng metylen clorua. Dich chiét duoc loc qua mang loc déo dé loai bo
cin tén va 16p nudc, rdi tiép d6 dugc cb dic dudi 4p sudt thap. San phdm co dic
dwoc tinh ché bang séc ky cot (SiOz, dng 12 g; etyl axetat/hexan = 0-5%) va dugc
6 dic dé thu dugc hop chét mong muén dugce biéu dién boi cong thtc 2-4 (0,670 g,

61,8%) dudi dang ddu khéng mau.

-64-



33563

Budc 2: Tdng hop 7-(4-(bis(3-florophenyl)metyl)piperazin-1-

cacboxamido)heptanoat (cOng thirc 2-6)
D

" NNy
O K/NTNV\/\/\H/O\

0 0 (2:6)

Hop chit cia cong thirc 2-4 (0,670 g, 2,807 mmol) dugc bao ché trong budc
1, metyl 7-(piperazin-1-yl)heptanoat hydroclorua (1,115 g, 4,211 mmol) va kali
cacbonat (1,940 g, 14,037 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml)
6 80°C, va dung dich dugc khqu ¢ cung nhi¢t d6 trong 16 gio, rdi sau d6 duoc lam
mét vé& nhiét d6 phong dé két thic phan ng, nudc duge thém vao hdn hop phan
g, sau @6 san pham phan ting dugc chiét bing etyl axetat. L6p hitu co dugc rira
bang dung dich natri clorua bio hoa, dugc siy khé bing magie sunfat khan, dugc
loc, 10i tiép d6 dwgc cb dic dudi 4p sudt thap. San phdm cd dic dwoc tinh ché bing
sic ky cot (SiOz, dng 24 g; etyl axetat/hexan = 0-50%) va dugc cd dic dé thu duoc
hop chit mong mudn dwgc bidu dién boi cong thic 2-6 (0,294 g, 22,1%) dudi dang

chat ran mau trang.

Budc 3: Tbng hop 4-(bis(3-florophenyl)metyl)-N-(7-(hydroxyamino)-7-

oxoheptyl)piperazin-1-cacboxamit (hop chit 1648)

(hop chét 1648)

Hop chat ctia cong thire 2-6 (0,100 g, 0,211 mmol) dwgc bao ché trong bude
2 va hydroxylamin (dung dich 50,00%, 0,129 ml, 2,112 mmol) dugc hoa tan trong
metanol (3 ml) & 0°C, va dung dich dwoc khudy ¢ nhiét d6 phong trong 3 gid. Hon

hop phan ting dugc b dic dudi ap suat thdp dé loai b dung méi, va metanol (10
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ml) va dung dich natri bicacbonat bdo hoa (90 ml) dwgc bd sung vao san phim co
dac, sau dé duoc khuéy. Chét ran két tia dugc loc, dugce rira béng nudce va dugce séiy
kho @ thu duoc hop chit mong mudn 1648 (0,097 g, 97,1%) dudi dang chat rin

mau trang.

'H NMR (400 MHz, DMSO-ds) § 10,34 (s, 1 H), 8,72 (s, 1 H), 7,38 - 7,33
(m, 2 H), 7,28 - 7,25 (m, 4 H), 7,06 - 7,01 (m, 2 H), 6,40 (t, 1 H, J = 5,5 Hz), 4,41
(s, 1 H), 3,29 - 3,27 (m, 4 H), 2,99 - 2,94 (m, 2 H), 2,24 - 2,22 (m, 4 H), 1,93 - 1,90
(m, 2 H), 1,47 - 1,44 (m, 2 H), 1,37 - 1,33 (m, 2 H), 1,21 - 1,20 (m, 4 H); MS (ESI)
m/z 4754 (M" + H).

Vi du 22: Téng hop hop chét 1649

Buéc 1: Tbéng hop metyl 7-(4-(hydroxydiphenylmetyl)piperidin-1-

cacboxamido)heptanoat (cong thic 7-4)

0 0 (7-4)

Metyl 7-aminoheptanoat hydroclorua (0,366 g, 1,870 mmol) va triphosgen
(0,277 g, 0,935 mmol) dugc hoa tan trong metylen clorua (10 ml) & 0°C, va N,N-
diisopropyletylamin (0,977 ml, 5,610 mmol) dugc thém vao dung dich, sau d6 duoc
khudy trong 1 gid. Diphenyl(piperidin-4-yl)metanol (0,500 g, 1,870 mmol) duoc
thém vao hén hop phan ting, sau d6 dugc khuéy ¢ cung nhiét d6 trong 1 gio, nudc
dwoc thém vao hén hop phan Ung, sau dé san phdm phan tmg dwoc chiét bang
metylen clorua. Dich chiét duoc loc qua mang loc déo dé loai bo cin rin va 16p
nude, rdi tiép d6 dwoc cb dic dudi dp suit thip. San phdm cd dic dwoc tinh ché
bang sic ky cot (SiO2, éng 12 g; etyl axetat/hexan = 0-50%) va duogc cd dic dé thu
dwoc hop chit mong mudn dugc biéu dién boi cong thie 7-4 (0,609 g, 71,9%) dui

dang dau khéng mau.
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Buéc 2: Tbng hop metyl 7-(4-(florodiphenylmetyl)piperidin-1-

cacboxamido)heptanoat (cong thic 7-5)

0 o (7-5)

Hop chét ctia cong thirc 7-4 (0,300 g, 0,663 mmol) duge bio ché trong budc
1 duoc hoa tan trong metylen clorua (5 ml) ¢ 0°C, va dietylaminosunfua triflorua
(DAST, 0,114 ml, 0,862 mmol) dugc thém vao dung dich, sau d6 dugc khua?'ly o
nhiét do phong trong 16 gid, nuée duge thém vao hdn hop phin tGng, sau d6 san
phidm phan tmg dugc chiét bang metylen clorua, Dich chiét duoc loc qua mang loc
déo dé loai bd cdn rin va 16p nudc, rdi tiép dé dwogc c6 dic dudi ap sut thap, San
phdm ¢6 dic duoc tinh ché bing sic ky ct (SiOy, dng 12 g; etyl axetat/hexan = 0-
50%) va dugc co dac dé thu dwoc hop chét mong mubn dugc biéu dién boi cong

thire 7-5 (0,143 g, 47,5%) dudi dang chit rin mau tring.

Buéc 3: Tdng hop 4-(florodiphenylmetyl)-N-(7-(hydroxyamino)-7-

oxoheptyl)piperidin-1-cacboxamit (hop chit 1649)

O 0 (Hop chét 1649)

Hop chit ctia cong thirc 7-5 (0,140 g, 0,308 mmol) dugc bao ché trong budc
2 va hydroxylamin (dung dich 50,00%, 0,188 ml, 3,080 mmol) dugc hoa tan trong
metanol (3 ml) & 0°C, va dung dich dugc khudy & nhiét @6 phong trong 3 gio. Hén
hop phéan Gng duge cd dic dudi 4p sut thdp @& loai bo dung moi, va metanol (10
ml) va dung dich natri bicacbonat bdo hoa (90 ml) duoc bd sung vio san pham c6

dic, sau d6 dugce khudy. Chat ran két tha dugc loc, duge rira bang nudce va dugc say
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kho dé thu duoc hop chét mong muén 1649 (0,122 g, 87,0%) dudi dang chat rin

mau trang.

'H NMR (400 MHz, DMSO-ds) § 7,49 - 7,47 (m, 4 H), 7,37 - 7,33 (m, 4 H),
7,26 - 7,22 (m, 2 H), 6,36 (t, 1 H, J=5,5 Hz), 3,95 - 3,92 (m, 2 H), 2,98 - 2,79 (m, 3
H), 2,65 - 2,59 (m, 2 H), 1,93 - 1,89 (m, 2 H), 1,47 - 1,44 (m, 2 H), 1,36 - 1,33 (m, 2
H), 1,29 - 1,20 (m, 8 H); MS (ESI) m/z 456,6 (M* + H).

Vi du 23: Téng hop hop chét 1719

Buéc 1: Toéng hop tert-butyl 4-(phenylamino)piperidin-1-cacboxylat (cong

thirc 6-2)
H
N
©/ \O\l\g/o\‘/

Tert-butyl 4-oxopiperidin-1-cacboxylat (5,000 g, 25,094 mmol), anilin
(2,749 ml, 30,113 mmol) va axit axetic (2,155 ml, 37,641 mmol) dwoc hoa tan trong

(6-2)

metylen clorua (50 ml) ¢ nhiét d§ phong, va natri triaxetoxyborohydrua (5,850 g,
27,604 mmol) dugc thém vao dung dich, sau dé dugce khqu ¢ cung nhiét do trong
16 gid. Dung dich natri bicacbonat bdo hoa dwgc thém vio hén hop phan tng, sau
d6 san phdm phan tng duoc chiét bing metylen clorua. Lép hitu co dugc ria bing
dung dich natri clorua bao hoa, dugc séy kho béng magie sunfat khan, duoc loc, roi
tiép d6 duoc co dic dudi ap suét thip. Etyl axetat (100 ml) dugc thém vao san phim
¢0 dac, sau do duoc khuéy. Chét ran két tia duogc loc, dugc rira b?mg hexan va dugc
sy kho @& thu dwoc hop chit mong mudn dugc biéu dién béi cong thirc 6-2 (4,640

g, 66,9%) dudi dang chit rin mau tring.

Budc 2: Tdng hop tert-butyl 4-((3-florophenyl)(phenyl)amino)piperidin-1-

cacboxvlat (cdng thirc 6-3)
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X
Oy

Hop chit cta cong thirc 6-2 (0,500 g, 1,809 mmol) dugc bio ché trong bude
1, 1-floro-3-iodobenzen (0,422 g, 1,900 mmol), paladi axetat (II, 0,016 g, 0,072
mmol), 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (0,051 g, 0,081 mmol) va kali
tert-butoxit (0,254 g, 2,261 mmol) dugc hoa tan trong toluen (5 ml) & 110°C, va

(6-3)

dung dich dugc khudy & cing nhiét d6 trong 16 gid, rdi sau d6 dwgc 1am mat vé
nhiét d6 phong dé két thiic phan tmg. Hon hop phan tmg dwoc loc qua tim xé-lit dé
loai bo chét rén, va dung dich natri clorua bdo hoa dugc thém vao dich loc, sau do
san phdm phan tng dwoc chiét bing etyl axetat. Lép hitu co duge rira bing dung
dich natri clorua bio hoa, duoc séy kho b%ng magie sunfat khan, duoc loc, roi tiép
d6 dugc co dac dudi ap sut thép. San phém b dic dugc tinh ché bﬁng sic ky cot
(SiO2, bng 12 g; etyl axetat/hexan = 0-10%) va dugc cd dic dé thu dwgc hop chit
mong mudn duoc biéu didn béi cong thic 6-3 (0,292 g, 43,6%) dudi dang chit rin

mau vang.

Budc 3: Téng hop N-(3-florophenyl)-N-phenylpiperidin-4-amin hydroclorua

(cong thirc 6-4)

F- ;

o
\O‘JH HCl 6-4)

Hop chit cta cong thirc 6-3 (0,285 g, 0,769 mmol) dwgc bao ché trong budc

2 dugce hoa tan trong metylen clorua (10 ml) & cung nhiét dg, va axit clohydric
(dung dich 4,00 M trong dioxan, 0,962 ml, 3,846 mmol) dugc thém vao dung dich,

sau d6 duoc khudy & cting nhiét d6 trong 16 gid. Hon hop phan tng dugc co dic
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dudi 4p sudt thip dé loai bé dung méi. San phim (0,212 g, 89,8%, chét rin mau

vang) dugc sir dung ma khéng can tinh ché thém.

Budc 4: Tdéng hop metyl 7-(4-((3-florophenyl)(phenyl)amino)piperidin-1-

cacboxamido)heptanoat (cong thitc 6-6)
F< ;
N
RGN
N\H/N\/\/\/\“/O\
(®)

O (6-6)

Metyl 7-aminoheptanoat hydroclorua (0,135 g, 0,691 mmol) va triphosgen
(0,103 g, 0,345 mmol) dugc hoa tan trong metylen clorua (10 ml) & 0°C, va N,N-
diisopropyletylamin (0,361 ml, 2,073 mmol) dugc thém vao dung dich, sau d6 duoc
khudy & cling nhiét d6. Hop chét cta cong thirc 6-4 (0,212 g, 0,691 mmol) dugc bao
ché trong budc 3 dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc khuiy
& nhiét d6 phong trong 3 gid. Tiép d6, dung dich natri bicacbonat bdo hoa dugc
thém vao hdn hop phan ting, sau d6 san phidm phan tmg dwoc chiét bang metylen
clorua. Lép hitu co dugce rira bang dung dich natri clorua bdo hoa, dwgc siy kho
bang magie sunfat khan, duoc loc, rdi tiép d6 dwoc c6 dic dudi 4p suit thdp. San
phim cb dic dugc tinh ché bing sic ky cot (SiO, ong 4 g; etyl axetat/hexan = 0-
50%) va dugc c6 dic dé thu duogc hop chét mong mudn duge biéu dién boi cong

thirc 6-6 (0,219 g, 69,6%) duéi dang diu khong mau.

Budc 5: Toéng hop 4-((3-florophenyl)(phenyl)amino)-N-( 7-(hydroxyamino)-

7-oxoheptyl)piperidin-1-cacboxamit (hop chit 1719)

0 o (hop chit 1719)
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Hop chét cua cong thirc 6-6 (0,219 g, 0,481 mmol) dwgc bio ché trong budc
4, hydroxylamin (dung dich 50,00%, 0,294 mi, 4,807 mmol) va kali hydroxit (0,270
g, 4,807 mmol) dugc hoa tan trong metanol (5 ml) ¢ 0°C, va dung dich dugc khudy
& nhiét 6 phong trong 3 gid, Hn hop phan tmg dugc cb dic dudi ap suit thap dé
loai bd dung méi, va metanol (1 ml) va dung dich natri bicacbonat bao hoa (30 ml)
duge bd sung vao san phﬁm co dac, sau d6 duogc khuéy. Chét rin két tha duoc loc,
dwoc rira bing hexan va dwoc sdy kho dé thu dugc hop chit mong mudn 1719

(0,196 g, 89,3%) dudi dang chit rin mau trang.

'H NMR (400 MHz, DMSO-ds) § 7,44 - 7,42 (m, 2 H), 7,32 - 7,28 (m, 1 H),
7,16 - 7,10 (m, 1 H), 7,05 - 7,03 (m, 2 H), 6,51 - 6,46 (m, 1 H), 6,37 - 6,32 (m, 3 H),
4,10 - 4,08 (m, 1 H), 3,97 - 3,94 (m, 2 H), 2,92 - 2,87 (m, 2 H), 2,83 - 2,77 (m, 2 H),
1,92 - 1,88 (m, 2 H), 1,85 - 1,52 (m, 2 H), 1,45 - 1,41 (m, 2 H), 1,30 - 1,27 (m, 2 H),
1,16 - 1,08 (m, 4 H), 1,06 - 1,00 (m, 2 H); MS (ESI) m/z 457,5 (M* + H).

Vi du 24: Téng hop hop chét 1726

Budc 1: Tdng hop tert-butyl 4-(phenyl(4-

(triflorometyl)phenyl)amino)piperidin-1-cacboxylat (cong thirc 6-3)

CF;

seW

Tert-butyl 4-(phenylamino)piperidin-1-cacboxylat (1,000 g, 3,618 mmol), 1-
iodo-4-(triflorometyl)benzen (1,033 g, 3,799 mmol), paladi axetat (II, 0,032 g,
0,145 mmol), 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (0,101 g, 0,163 mmol) va
kali tert-butoxit (0,507 g, 4,523 mmol) dugc hoa tan trong toluen (5 ml) ¢ 110°C, va

(6-3)

dung dich dugc khudy & cing nhiét d6 trong 16 gio, rdi sau d6 duge 1am mat vé
nhiét 46 phong dé két thic phan ting. Hon hop phan wng dugc loc qua tdm xé-lit dé

loai bo chat ran, va nudc dugce thém vao dich loc, sau d6 san pham phéan ng dugc
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chiét bing etyl axetat. Lép hiru co dwoc rira bang dung dich natri clorua bio hoa,
duoc séy kho bﬁng magie sunfat khan, duoc loc, roi tiép dé dugc co dic dudi ap
sudt thip. San phim c6 dic duoc tinh ché bing sic ky cot (SiOz, dng 12 g; etyl
axetat/hexan = 0-10%) va dugc cd dic dé thu duoc hop chét mong mudn dugc biéu

dién béi cong thirc 6-3 (0,040 g, 2,9%) dudi dang ddu mau nau.

Budc 2: Tdéng hop N-phenyl-N-(4-(triflorometyl)phenyl)piperidin-4-amin

hydroclorua (cong thirc 6-4)

CF3

N HCI
@ OH (6-4)

Hop chét cua cong thirc 6-3 (0,890 g, 2,494 mmol) dugc bio ché trong budc
1 dugc hoa tan trong metylen clorua (20 ml) & nhiét d§ phong, va axit clohydric
(dung dich 4,00 M, 3,118 ml, 12,471 mmol) dugc thém vao dung dich, sau d6 dugc
khudy & cing nhiét do trong 16 gid. Hon hop phan tng dwoc c6 dic dudi ap sudt
thip d8 loai bé dung méi. San pham (0,890 g, 100,0%, chit rin mau vang) dugc sir

dyng ma khéng can tinh ché thém.

Buéc 3: Tdng hop metyl 7-(4-(phenyl(4-(triflorometyl)phenyl)amino)

piperidin-1-cacboxamido)heptanoat (cdng thitc 6-6)

CF3

©/ \O\‘\g/n\/\/\/\n/o\

° (66

Metyl 7-aminoheptanoat hydroclorua (0,219 g, 1,121 mmol) va triphosgen
(0,166 g, 0,561 mmol) dugc hoa tan trong metylen clorua (10 ml) ¢ 0°C, va N,N-
diisopropyletylamin (0,586 ml, 3,363 mmol) dugc thém vao dung dich, sau d6 dugc
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khudy & cting nhiét do. Hop chét ciia cong thirc 6-4 (0,400 g, 1,121 mmol) dugc bo
sung vao hdn hop phan tng, sau d6 hdn hop dugc khudy & nhiét d6 phong trong 3
gid. Dung dich natri bicacbonat bdo hoa dugc thém vao hén hop phan tng, sau d6
san phdm phan tGng dugc chiét bing metylen clorua. Lép hitu co dwgc rira bang
dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc, 101
tiép d6 dugc ¢ dic dudi ap sudt thip. San phim cb dic dugc tinh ché bing sic ky
cot (SiOs, dng 12 g; etyl axetat/hexan = 0-50%) va dugc cb dic dé thu dugc hop
chit mong mudn dwogc biéu dién boi cong thirc 6-6 (0,277 g, 48,9%) dudi dang dau

khong mau.

Buéc 4: Téng hop N-(7-(hydroxyamino)-7-oxoheptyl)-4-(phenyl(4-

(triflorometyl)phenyl)amino)piperidin-1-cacboxamit (hop chét 1726)

CF;

N
\n/ \/\/\/\n/ “OH
0 0 (hop chat 1726)

/4

Hop chit ctia cong thirc 6-6 (0,170 g, 0,336 mmol) dwoc bao ché trong budc
3 va hydroxylamin (dung dich 50,00%, 0,205 ml, 3,356 mmol) dugc hoa tan trong
metanol (5 ml) ¢ nhiét 4§ phong, va kali hydroxit (0,188 g, 3,356 mmol) dugc thém
vao dung dich, sau d6 dwgc khudy & cing nhiét d6 trong 18 gio. Hon hop phan tng
dugce c6 dac dudi ap suit thép dé loai bo dung moi, va chét rin két tua duoc loc,
duoc rra b%mg hexan va dwuoc séy khé dé thu dugc hop chét mong mudn 1726

(0,139 g, 81,8%) duéi dang chét rin mau tring.

'H NMR (400 MHz, DMSO-ds) & 10,33 (s, 1 H), 8,66 (s, 1 H), 7,21 - 7,16
(m, 4 H), 6,97 - 6,93 (m, 2 H), 6,84 - 6,80 (m, 1 H), 6,67 - 6,65 (m, 2 H), 6,36 - 6,34
(m, 1 H), 4,07 - 4,02 (m, 1 H), 3,98 - 3,95 (m, 2 H), 2,93 - 2,88 (m, 2 H), 2,81 - 2,75
(m, 2 H), 1,93 - 1,89 (m, 2 H), 1,85 - 1,82 (m, 2 H), 1,45 - 1,43 (m, 2 H), 1,31 - 1,27
(m, 2 H), 1,18 - 1,15 (m, 4 H), 1,05 - 1,01 (m, 2 H); MS (ESI) m/z 457,5 (M+ + H).
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Vi du 25: Tdng hop hop chit 1734

Buéc 1: Tdng hop tert-butyl 4-((4-florophenyl)(phenyl)amino)piperidin-1-

cacboxylat (cong thirc 6-3)

@NUEW

Tert-butyl 4-(phenylamino)piperidin-1-cacboxylat (0,820 g, 2,967 mmol), 1-
floro-4-iodobenzen (0,358 ml, 3,115 mmol), paladi axetat (II, 0,027 g, 0,119 mmol),
2,2'-bis(diphenylphosphino)-1,1'-binaphthayl (0,083 g, 0,134 mmol) va kali tert-
butoxit (0,416 g, 3,709 mmol) dugc hoa tan trong toluen (5 ml) & 110°C, va dung

(6-3)

dich duoc khuéy & cung nhiét d6 trong 16 gio, rdi sau d6 duogc 1am mat vé nhiét d6
phong dé két thic phan tng. Hdn hop phan tmg dugc loc qua tAm xé-lit dé loai bd
chét rin, va nudc dugc thém vao dich loc, sau d6 san phém phan Ung duoc chiét
b%mg etyl axetat. Lop hitu co dugc rira b%lng dung dich natri clorua bdo hoa, dugc
séy khé bang magie sunfat khan, dwoc loc, 10i tiép dé duwoc cbd dac dudi ap suét
thép, San phém cd dic duoc tinh ché béng sic ky cot (SiOa, 6ng 12 g; etyl
axetat/hexan = 0-10%) va dwoc ¢b dic dé thu dwgc hgp chit mong mudn dugc biéu

dién béi cong thirc 6-3 (0,352 g, 32,0%) dudi dang chat rin mau vang sang.

Budc 2: Téng hop N-(4-florophenyl)-N-phenylpiperidin-4-amin hydroclorua

(cong thirc 6-4)

@/N\Q ] HCl o
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Hop chit cua cong thirc 6-3 (0,340 g, 0,918 mmol) dugc bio ché trong budc
1 va axit clohydric (dung dich 4,00 M, 1,147 ml, 4,589 mmol) dugc hoa tan trong
metylen clorua (5 ml) ¢ nhiét d6 phong, va dung dich duoc khuéy & cung nhiét do
trong 18 gid. H3n hop phan tmg dwoc c6 dic dudi p sudt thap dé loai bo dung mdi.
San pham (0,281 g, 99,8 %, chit rin mau vang) duoc st dung ma khong cin tinh

ché thém.

Buédc 3: Tdng hop metyl 7-(4-((4-flopphenyl)(phenyl)amino)piperidin-1-

cacboxamido)heptanoat (cong thitc 6-6)

©/ \O‘l\[g“\/\/\/\n/o\

°  (6-6)

Metyl 7-aminoheptanoat hydroclorua (0,179 g, 0,913 mmol) va triphosgen
(0,135 g, 0,456 mmol) dugc hoa tan trong metylen clorua (10 ml) & 0°C, va N,N-
diisopropyletylamin (0,477 ml, 2,738 mmol) dugc thém vao dung dich, sau do duoc
khudy & cting nhiét d6. Hop chét cta cong thic 6-4 (0,280 g, 0,913 mmol) dugc bao
ché trong budc 2 dwoc bd sung vio hdn hgp phan tng, sau d6 hén hop duoc khudy
& nhiét d6 phong trong 3 gio. Tiép d6, dung dich natri bicacbonat bdo hoa dugc
thém vao hén hop phin tng, sau d6 san phim phéan mg dugc chiét bang metylen
clorua. Lop hitu co dugc rira bﬁng dung dich natri clorua bdo hoa, duoc séy kho
b%mg magie sunfat khan, dugc loc, 10i tiép dé duoc c6 dic dudi ap sut thép. San
phém c6 dac duoc tinh ché béng sic ky cot (Si02, 6ng 4 g; etyl axetat/hexan = 0-
50%) va dugc co dic dé thu duoc hop chat mong mudn dugce biéu difn boi cong

thirc 6-6 (0,185 g, 44,5%) dwdi dang diu khong mau.

Budc 4: Tdng hop 4-((4-florophenyl)(phenyl)amino)-N-(7-(hydroxyamino)-

7-oxoheptyl)piperidin-1-cacboxamit (hop chit 1734)
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N
©/ UEHM\[&/“\OH

(hop chét 1734)

Hop chét cta cong thirc 6-6 (0,260 g, 0,569 mmol) dugc bao ché trong bude
3 va hydroxylamin (dung dich 50,00%, 0,348 ml, 5,695 mmol) duoc hoa tan trong
metanol (5 ml) & 0°C, va dung dich dugc khudy & nhiét d6 phong trong 3 gid. Hon
hop phén tmg dugc ¢ dic dudi ap sudt thap dé loai boé dung moi, va chit ran két
tia duoc loc, duoc ria bﬁng hexan va duoc séy khé dé thu dwoc hop chét mong

mudn 1734 (0,185 g, 71,2%) duéi dang chit rén mau tring.

'H NMR (400 MHz, DMSO-ds) & 10,33 (s, 1 H), 8,66 (s, 1 H), 7,21 - 7,16
(m, 4 H), 6,97 - 6,93 (m, 2 H), 6,84 - 6,80 (m, 1 H), 6,67 - 6,65 (m, 2 H), 6,36 - 6,34
(m, 1 H), 4,07 - 4,02 (m, 1 H), 3,98 - 3,95 (m, 2 H), 2,93 - 2,88 (m, 2 H), 2,81 - 2,75
(m, 2 H), 1,93 - 1,89 (m, 2 H), 1,85 - 1,82 (m, 2 H), 1,45 - 1,43 (m, 2 H), 1,31 - 1,27
(m, 2 H), 1,18 - 1,15 (m, 4 H), 1,05 - 1,01 (m, 2 H); MS (ESI) m/z 457,5 (M" + H).

Vi du 26: Téng hop hop chét 1763

Buéc 1: Tdng hop tert-butyl 7-benzhydryl-2.7-diazaspiro[3,5]nonan-2-

cacboxylat (cdng thirc 4-5)

C
Ehe.

N.
Boc (4-5)

(Clometylen)dibenzen (0,439 ml, 2,467 mmol), tert-butyl 2,7-
diazaspiro[3,5]nonan-2-cacboxylat (0,614 g, 2,714 mmol) va kali cacbonat (1,705 g,
12,335 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & 80°C, va dung

dich duoc khudy & cting nhiét d6 trong 16 gid, rdi sau d6 dwoc 1am mét vé nhiét do
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phong @& két thic phan ung. Dung dich natri bicacbonat bdo hoa dugc thém vao
hdn hop phan tng, sau d6 hdn hop san phim phan ting dwoc chiét bing etyl axetat.
Lép hitu co dwoc rira bang dung dich natri clorua bdo hoa, dwogc sdy kho bang
magie sunfat khan, duoc loc roi tiép dé duoc c6 dic dudi ap suét thép. Tiép do, etyl
axetat (100 ml) dugc thém vao san phém c0 dac, sau do duoc khuéy, va chét rin két
tia dugc loc, duge rira bang etyl axetat va dwoc sdy kho dé thu duoc hop chit mong
mudn duge biéu dién boi cong thuc 4-5 (0,411 g, 42,4%) dudi dang chét rin mau

trﬁng.

Budc 2: Téng hop 7-benzhydryl-2.7-diazaspiro[3.5]nonan hydroclorua (cong

thirc 4-6)

SAeN"
NH  (4-6)

Hop chét ctia cong thirc 4-5 (0,411 g, 1,047 mmol) duoc bao ché trong budce

1 dugc hoa tan trong metylen clorua (8 ml) ¢ nhiét d6 phong, va axit clohydric
(dung dich 4,00 M trong dioxan, 1,309 ml, 5,235 mmol) dugc thém vao dung dich,
sau @6 dugc khudy & cling nhiét d6 trong 16 gio. Hon hop phan tng dwoc cb dic
duéi ap sut thdp dé loai bo dung mdi, va san phim (0,344 g, 99,9%, chat rén mau

trang) duoc st dung ma khong can tinh ché thém.

Buéc 3: Téng hop metyl 6-(7-benzhydryl-2.7-diazaspiro[3.,5]nonan-2-

cacboxamido)hexanoat (cong thirc 4-7)
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Metyl 6-aminohexanoat hydroclorua (0,100 g, 0,549 mmol) va triphosgen
(0,078 g, 0,261 mmol) dugc hoa tan trong metylen clorua (5 ml) & 0°C, va N,N-
diisopropyletylamin (0,273 ml, 1,569 mmol) dugc thém vao dung dich, sau d6 duoc
khudy & cling nhiét 6. Hop chit cia cong thirc 4-6 (0,172 g, 0,523 mmol) dugc bao
ché trong budc 2 dwoc bd sung vao hdn hop phan tng, sau d6 hdn hop duge khudy
¢ nhiét do phong trong 3 gio. Tiép d6, dung dich natri bicacbonat bdo hoa dugc
thém vao hdn hop phan tng, sau d6 san phdm phan ting dwgc chiét bang metylen
clorua. Lép hifu co dugc rira bang dung dich natri clorua bio hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, 101 tiép d6 duogc cd dac dudi ap suit the“ip. San
phdm c6 dic duoc tinh ché bang sic ky cot (SiO2, 6ng 4 g; metanol/metylen clorua
= 0-3%) va duoc ¢ dic dé thu duoc hop chit mong mudn dugc biéu dién boi cong

thrc 4-7 (0,148 g, 61,0%) dudi dang chit rin mau d6 sang.

Buéc 4: Tbéng hop 7-benzhydryl-N-(6-(hydroxyamino)-6-oxohexyl)-2.7-

diazaspiro[3.5]nonan-2-cacboxamit (hop chit 1763)

0 " (hop chit 1763)

Hop chét cta cong thirc 4-7 (0,148 g, 0,319 mmol) dugc bao ché trong budc
3 va hydroxylamin (dung dich 50,00%, 0,195 ml, 3,192 mmol) dugc hoa tan trong
metanol (5 ml) & nhiét d6 phong, va dung dich dwoc khudy & cting nhiét d6 trong 3
gid. Hon hop phéan tng duoc cb dic dudi ap suit thap dé loai bo dung méi, va
metanol (1 ml) va dung dich natri bicacbonat bio hoa (30 ml) dwgc bd sung vao san
phém c6 dac, sau do duoc khuéy. Chét ran két tua duoc loc, dugc ria bﬁng hexan
va dugc sy khé, va nguyén lidu thu duoc duoc tai két tinh tir etyl axetat (10 ml) &
25°C va duoc loc. Chat ran thu duoc dugc rira bﬁng hexan va duoc séy kho dé thu

dwoc hop chit mong mubn 1763 (0,044 g, 29,7 %) dudi dang chét rdn mau tréng.
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'H NMR (400 MHz, DMSO-ds) § 7,40 - 7,38 (m, 4 H), 7,29 - 7,25 (m, 4 H),
7,18 - 7,14 (m, 2 H), 6,18 - 6,17 (m, 1 H), 4,26 (s, 1 H), 3,42 - 3,33 (m, 4 H), 2,91 -
2,90 (m, 2 H), 2,20 - 2,19 (m, 4 H), 1,85 - 1,82 (m, 2 H), 1,65 - 1,64 (m, 4 H), 1,43 -
1,40 (m, 2 H), 1,33 - 1,30 (m, 2 H), 1,19 - 1,15 (m, 2 H); MS (ESI) m/z 465,3 (M* +
).

Vi du 27: Téng hop hop chét 1764

Buéc 1: Téng hop metyl 7-(7-benzhydryl-2.7-diazaspiro[3,5]nonan-2-

cacboxamido)heptanoat (cong thitc 4-7)

0 O (4-7)

Metyl 7-aminoheptanoat hydroclorua (0,107 g, 0,549 mmol) va triphosgen
(0,078 g, 0,261 mmol) dugc hoa tan trong metylen clorua (5 ml) & 0°C, va N,N-
diisopropyletylamin (0,273 ml, 1,569 mmol) dugc thém vao dung dich, sau d6 dugc
khudy & cing nhiét d5. Hop chit cua cong thirc 4-6 (0,172 g, 0,523 mmol) dugc bao
ché trong budc 2 ciia vi du 26 dwoc bo sung vao hon hop phan tng, sau d6 hén hop
dwoc khudy & nhiét ¢ phong trong 3 gid. Tiép @6, dung dich natri bicacbonat bdo
hoa dwoc thém vao hdn hop phéan tng, sau d6 san phim phan g dugc chiét bang
metylen clorua. Lép hitu co dugc rira bang dung dich natri clorua bo hoa, dugc sdy
khé6 bfmg magie sunfat khan, dugc loc, roi tiép dé duogc c6 dic dudi ap sudt thép.
San phim c6 dic dugc tinh ché bang sic ky cot (SiOz, bng 4 g; metanol/metylen
clorua = 0-3%) va dugc cd dic dé thu dwoc hop chét mong mudn duge biéu dién

bai cong thic 4-7 (0,136 g, 54,4%) dudi dang chit rin mau d6 sang.

Buéc 2: Tdng hop 7-benzhydryl-N-(7-(hydroxyamino)-7-oxoheptyl)-2,7-

diazaspiro[3.,5nonan-2-cacboxamit (hop chét 1764)
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0O 0 (hop chét 1764)

Hop chit ctia cong thitc 4-7 (0,136 g, 0,285 mmol) dugc bao ché trong budc
1 va hydroxylamin (50,00%, 0,188 g, 2,847 mmol) dugc hoa tan trong metanol (5
ml) ¢ nhiét 4§ phong, va dung dich duoc khqu ¢ cung nhiét d§ trong 3 gio. Hon
hop phén tmg dugc ¢b dic dudi p suat thip dé loai bd dung méi, va metanol (1 ml)
va dung dich natri bicacbonat bao hoa (30 ml) duoc bd sung vio san pham cb dic,
sau do duoc khuéy. Chét rén két tha duoc loc, duoc rira b%lng hexan va duoc se‘iy
kho, va nguyén liéu thu dugc duoc tai két tinh tir etyl axetat (10 ml) & 25°C va dugc
loc. Chét rén thu duoc dugc rira b%mg hexan va duoc séy khé dé thu duoc hop chét

mong mudn 1764 (0,021 g, 15,4%) du6i dang chét rin mau tring.

'H NMR (400 MHz, DMSO-ds) 5 7,40 - 7,38 (m, 4 H), 7,29 - 7,25 (m, 4 H),
7,18 - 7,14 (m, 2 H), 6,16 (t, 1 H, J= 5,5 Hz), 4,26 (s, 1 H), 3,42 - 3,41 (m, 4 H),
2,92 - 2,88 (m, 2 H), 2,19 - 2,18 (m, 4 H), 1,88 - 1,84 (m, 2 H), 1,65 - 1,64 (m, 4 H),
1,43 - 1,42 (m, 2 H), 1,32 - 1,31 (m, 2 H), 1,19 - 1,18 (m, 4 H); MS (ESI) m/z 479,6
(M*+ H).

Do hoat tinh ctia cdc hop chét theo sing ché va quy trinh phén tich

Vi du thi nghiém 1: X4c thuc trong éng nghiém (in vitro) su \ic ché hoat tinh

enzym HDAC

Do tim quan trong cua cac chét ¢ ché HDAC 6 c6 chon loc ddi véi su tic
ché chon loc HDAC 1 ma s& din dén cac tic dung phuy, nén tinh chon loc enzym
HDAC 1/6 va tinh chon loc té bao (HDAC 1: histon axetyl hda; HDAC 6: tubulin
axetyl hoa) da duoc phan tich.

1. Phuong phép thi nghiém
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Str dung bo cong cu (kit) xét nghiém phat hién thudc huynh quang HDAC 1
(Enzofesciences: BML-AK511) va HDAC 6 tai td hop cua ngudi (Calbiochem:
382180), kha ning e ché enzym HDAC ciia hop chit kiém tra dd dwgc do. Hop
chit kidm tra dugc xit Iy & ndng do 100, 1000 va 10000 nM ddi véi xét nghiém
HDAC 1, va & ndng d6 0,1, 1, 10, 100 va 1000 nM ddi véi xét nghiém HDAC 6.
Hdn hop dugc cho phan tmg & 37°C trong 60 phit, va sau d6 dugc xur ly vdi chit
hién hinh va dugc cho phan tng & 37°C trong 30 phut, sau d6 mat 46 huynh quang
(Ex 390 nm, Em 460 nm) da dugc do bang cach sit dung FlexStatin3 (Molecular

Device).
2. Két qua thi nghiém
Két qua thi nghiém dugc trinh bay trén bang 4 dudi day.

Béng 4: Kha ning e ché hoat tinh ctia cdc enzym HDAC (HDAC 1 va 6)

Hop chiét HDAC 6 (LM) HDAC 1 (uM)
ACY-1215 0,010 0,48
1102 0,004 3,84
1124 0,024 4,09
1188 0,014 1,68
1189 0,025 0,84
1190 0,065 1,34
1209 0,006 1,16
1210 0,07 1,19
1213 0,044 0,704
1221 0,079 1,88
1222 0,085 0,71
1223 0,073 1,16
1224 0,087 3,96
1240 0,07 0,41
1241 0,025 0,72
1243 0,017 0,54
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1256 0,038 0,08

1257 0,063 0,159
1316 0,456 0,236
1317 0,336 0,023
1647 0,019 0,466
1648 0,029 0,729
1649 0,033 0,463
1719 0,116 1,729
1726 0,228 3,699
1734 0,094 0,886
1763 0,201 0,023
1764 0,04 0,236

Nhu dugc trinh bay trén bang 4 trén day, hop chat dbi chimg ACY-1215 cho
thiy do chon loc gip 48 tin (0,01 pM d6i véi HDAC 6, va 0,48 pM ddi véi HDAC
1), hop chat 1102 cho thiy d6 chon loc gép 960 14n (0,004 uM dbi véi HDAC 6, va
3,84 uM ddi véi HDAC 1), hop chét 1124 cho thdy d6 chon loc gip 170 lan (0,024
UM dbi véi HDAC 6, va 4,09 uM d6i véi HDAC 1), va hop chéit 1209 cho thdy d6
chon loc gip 193 14n (0,006 pM déi véi HDAC 6, va 1,16 uM dbi véi HDAC 1),
két qua cho thdy ring din xuit ciia sang ché thé hién d6 chon loc t6t dbi v6i enzym

HDAC 1/6.

Vi du thi nghiém 2: T4c dung ctia hop chat 1102 1én md hinh duoc giy viém

khép bing ti duoc

1. Phuong phap thi nghiém

100 pl ta dugc Freund hoan chinh (Chondrex) dugce tiém ndi bi vao dudi cua
timg chudt Lewis dé gdy viém khép mé hinh dong vat. Tir mot ngay trude khi gay
bénh, chudt duoc chia thanh cic nhém dua vao thé trong, va hgp chét kiém tra dugc

cho chudt sir dung qua duong miéng véi liéu khac nhau mdi ngdy, sau d6 dénh gia.

Piém lam sang va thé trong duogc do hai 1an mdi tuan ké tir ngdy dau tién

chudt st dung hop chit kiém tra. Piém 14m sang dwoc ghi theo thang 0-4 diém, va
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tbng diém 14m sang dugc dénh gid sau khi quan sat chan cla mdi con chudt (0: binh

thuong; va 16: phu nang nhét).
2. Két qua thi nghiém

Két qua thi nghiém duoc trinh bay trén Fig.1. Hiéu qua didu tri ciia hop chit
kidm tra d6i v6i mo hinh viém khép di dugce dénh gia dua vao mirc @6 phu khép, va

diém 14m sang cao hon cho thdy mirc d6 phu ning hon.

Nhu duoc minh hoa trén Fig.1, nhém khéng duoc xur 1y véi hop chat (chit
dAn thudc) cho thdy diém 9-11 (pht ning), trong khi d6 nhém dugc cho st dung
hop chit 1102 véi lifu luong 1 mg/kg cho thdy diém 4-6, va nhém dugc cho st
dung hop chit 1102 véi liéu lugng 50 mg/kg cho thdy diém 1-3, két qua chi ra rang

hop chit 1102 ctia sing ché 1am gidm c4c triéu ching viém khép.

Céc hop chét dwoc biéu dién boi cong thire I theo séng ché, ddng phan quang
hoc ctia ching hodc mubi duoc dung cta ching cd thé (tc ché c6 chon loc HDAC,
va do d6 c6 thé duoc st dung hiéu qua dé phong hodc diéu tri bénh lién quan dén

histon deaxetylaza.
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YEU CAU BAO HQ

1. Hop chét dugc biéu dién boi cong thirc I, ddng phan quang hoc clia né

hodc muoi dugc dung cia no:

Cong thuc I:
R4
| H

B\ /x\ /N N\
oY Q OH
Ry | n
A (o)
trong do:

X 1a heteroxycloalkyl dugc chon tir nhém bao gom:

N = o U A
—%—z\_‘_/w-g— L % TR 3 L/ ¢
Ry Ry

Ry

Ry va Re’7b tid

{trong d6 Z va W d¢c 1dp véi nhau 1a CH hodc N, it nhét mot trong s Z va
WIaN,

a,b, cvaddoc lap véinhau la 1, 2 hodc 3, va
R3, R4, Rs va Re d0c 14p vdi nhau l1a -H hoac -Ci-Cy alkyl};
Y la C hoac N;

A va B doc 1ap véi nhau 1a -Ci-Cs alkyl, -Cs-Cio aryl, -Cs3-Ci2 heteroaryl,
-C3-C1o xycloalkyl, -C2-Cio heteroxycloalkyl, hodc -C3-Cio xycloankenyl {trong do
mot hodc nhidu nguyén t& hydro cua -Ci-Cs alkyl cé thé duoc thé béng -OH hoic

-84-



33563

halogen, va -C4-Cyo aryl, -C3-Cpp heteroaryl, -C3-C;o xycloalkyl, -C,-Cio
heteroxycloalkyl va -C;-Cjy xycloankenyl cé thé doc 18p véi nhau khong dugc thé
hodc dugc thé bang -OH, -C,-Cq alkyl, -OC,-Cy alkyl, -CF; hodc halogen tai mot
hodc nhiéu nguyén tir hydro cua chung}; |

Q 1a C=0 hoic SO,;
R; 1a -H hodc -C;-C, alkyl,

R, Ia -H, -OH, -C;-C; alkyl, -C;-C4 alkylhydroxy, halogen Ahoeflc khong c6
{véi diéu kién 12 khi Y la C, R, 1a -H, -OH, -C,-C, alkyl hoic -C,-C4 alkylhydroxy,
va khi Y [a N, R, 1a khong c6}; va

nlal, 2, 3 hoic 4.

2. Hop chét, déng phan hoac mudi duoc dung theo diém 1, trong do:

Ry
Vam\ Radla (e Re
——-Z W-o— _S_ o’ _3_
RUDANEE NG
X 1a Ry hoge Re b 1 7d 76

{trong d6 Z va W déc Vlép v6i nhau 1a CH hoidc N, va it nhit mot trong s6 7
vaWlaN,

a, b, cvad ddc lap vdinhau la 1, 2 hodc 3, va
R3, R4, Rs va Rg doc 14p véi nhau 1a -H hodc -C;-C, alkyl};
Y la C hoac N;

A va B ddc 1ap véi nhau 14 -C;-C, alkyl, -C¢-Cq aryl hodc -C3-Cy, heteroaryl
{trong d6 mot hodc nhiéu nguyén tir hydro ctia -C;-Cy alkyl c6 thé duoc thé bing -
OH hodc halogen, va -C4-Cy aryl hodc -C;-C, heteroaryl c6 thé doc lap véi nhau
khong dugc thé hodc duge thé bing -OH, -C,-C4 alkyl, -OC;-Cy alkyl, -CF; hoic

halogen tai mot hodc nhiéu nguyén tir hydro cta chung};
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Q Ia C=0 hodc SO,;
R, 1a -H hodc -C;-C, alkyl;

R, 1a -H, -OH, halogen hoéc khong cé {v&i didu kiénla khi Y 1a C, R, 1a -H,
-OH hoac halogen, va khi Y 14 N, R, 1a khong c6}; va

nlal, 2, 3 hoac 4.

3. Hop chAt, ddng phan hodc mubi dugc dung theo diém 2, trong do:

f‘_\
42 \‘J -5

Xla

{trong d6 Z va W doc lap v6i nhau 1a CH hodc N, it nhit mét trong s§ Z va
WIaN, va

R; va Ry doc 14p v6i nhau 1a -H hodc C;-C,4 alkyl};
Y 14 C hoac N;

A va B doc lap voi nhau 1a -C;-C4 alkyl, -C4-Cyg aryl hodc -C;-Cy; heteroaryl
{trong d6 mot hodc nhiéu nguyén tir hydro ctia -C;-C4 alkyl ¢6 thé dugc thé bang -
OH hodc halogen, va C¢-Cyg aryl va C;-Cy, heteroaryl co thé doc lap v6i nhau
khong dugc thé hodc duoc thé bang -OH, -C;-C4 alkyl, -OC,-C, alkyl, -CF; hodc

halogen tai mot hodc nhiéu nguyén tir hydro ctia chiing};
Q1a C=0;
R, 1a -H hodc -C,-C, alkyl;

- R, 1a -H, -OH, halogen hoéc khong c6 {vé&i didu kién la khi Y laC, Ry 1a-H,
-OH hoic halogen, va khi Y 1a N, R, 14 khong c6}; va

nla 3.
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4. Hop chét, ddng phan hodc mudi duoc dung theo diém 1, trong d6 hop chit
duoc biéu dién boi cong thire I dwoc chon tir nhém bao gém cac hop chét dwgc mo

ta trén bang sau day:

H , H ,
q}) Cau tric in Cau tric
chat chat
OH
1102 O ) .| > ) )
N\H/N\/\/\/\n/ \OH N\n/N\/\/\/\n/ \OH
o o) o] o
1188 1189
1210 | & 1213
O N\ll\:n\/\/\/\n/n\OH
o o
1221 QED\O ’ y 1222
N\H/N\/\/\/\H/N OH
o) 0
F cl
1223 /\ 1224 /\
N N
F O K/N\”/n\/\/\/\n/n\cm cl O K/N\n/n\/\/\/ﬁ]/n OH
o o) o o
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1240

1241

1243

1256

1257

1316

1317

1647

1648

1649

1719 N 1726
©/ \O‘J\H/n\/\/\/\n/n\OH
o (o)
EF;
1734 N\G ) . 1763 O N N “\/\/\j\ N
[j N\EN\/\/\/\EN\OH \g/ N
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1764 N
SRS :

5. Hop chit, ddng phan hodc mudi dwoc dung theo diém 4, trong d6 hop chét
dugc biéu dién boi cong thue I dugce chon tir nhém bao g(‘Sm cac hop chét dugc md

ta trén bang sau day:

H . H
op Cau truc P

% B Ciu tric
chat chat

1102 O N()N ’ " 1124 O |y \
\g/\/\/\/\“/ OH \g/\/\/\/\[r OH

(o]

ZI

1188 1189
I'D T;:(EH\/\«A\/ignnH ['D NN H

Ké/N\n/N\/\/\/\n/Nx()H

6. Dugc phdm dung d& phong va didu tri bénh lién quan dén histon
deaxetylaza, trong d6 dwoc phim niy bao gdm thanh phan hoat tinh 13 hop chét
dwoc biéu dién boi cong thice I, déng phan, hodc mudi duge dung theo diém bat ky

1-5.
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124 ~#- Chét dan thudc
~#Hop chat 1102 (1 mgkg}
10+ &+ Hop chét 1102 (10 ma/kg)
- Hop chét 1102 {50 mglkg
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6.-
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e
c i
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Fig.1
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