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Linh vyc k§ thuét dwge dé cap
Séng ché dé cap dén céac hop chét phéan tir nhé va dugc phidm chira chung @& sir dung
~ trong viéc diéu trj bénh nhidm khuin, dic biét 14 bénh lao.

Tinh trang ky thuit ctia sing ché

Bénh lao (Tuberculosis - TB) vAn cudp di sy séng cta hon 1,8 triéu ngudi m3i nim.
Viéc sir dung hoa tri liéu khéng ddy du di din dén sb lugng bénh lao khéng nhiéu
thudc (multi-drug resistant - MDR) ngdy cang ting, va tinh huéng nay c6 kha nang
1am x4u hon su xuit hién va phén tan cia dang bénh khang thudc & mirc do rong
(Chaisson R.E.&Nuermberger E.L., N Engl Med 2012; Zhao Y. et al., N Engl Med.
2012). Nhu ciu y hoc cép béach nhét 1a phét hién ra cac chit hiéu nghiém cé kha ning
lam giam thoi gian di€u tri bénh lao khang nhiéu thuéc & mic d6 rong (multi-
extensively drug resistant - M-XDR) v6i mic d6 thanh cong twong duong véi bénh
lao min cam thubc. Trong thip ky qua da phat hién dugc cac nhém chit méi ddy trién
vong dé didu tri bénh lao (Stover C.K. et al. Nature 2000; Andreis K. ef al. Science
2005; Makarov V. et al. Science 2009), mot s trong sb chung hién dang trong giai
doan nghién ctru 1dm sang (Diacon A.H. er al. Antimicrob Agents Chemother 2010;
Diacon A.H. et al. Antimicrob Agents Chemother 2012 ; Gler M.T. et al. N Engl J
Med 2012). Tuy nhién, do mirc d9 loai trir cao trong khi nghién ctru 14m sang va sy
xuét hién tinh khéang thudc, sy phét hién ra cac chat y hoc du tuyén bd sung rd rang la
can thiét.

Bién phap hoa tri liéu hién nay bao gdbm céc hop chit hudng dich truc tiép truc khuén
Mycobacterium tuberculosis, bing cach huéng dich su téng hop céc dai phan tr nhu
ADN, ARN hogc sy téng hop protein, hoic céc thanh phin quan trong cia thanh té
bao. Cac dugc chit chéng lao chuyén biét dugc sit dung phd bién nhét isoniazid,
ethionamide va pyrazinamide 13 céc tién dugc chit ma trudc tién cin phai dugc hoat
héa. Dudi dang c6 hoat tinh, chiing biéu hién hoat tinh trc ché cha yéu d6i voi su téng
hop thanh t& bao va/hoic ddi véi mot sb lugng 16n cac dich vi khudn thudc chi
Mycobacterium, ma chua duge xac dinh dic diém mot cach dﬁy du.

Mot trong s c4c trd ngai thach thic nhét trong viéc nghién ctru thudc chdng bénh lao
m6i 1a thidu cac phuong phdp sang loc in vitro dy bdo md phong cac dic diém quyét

dinh duoc tim théy in vivo. Mic du van thiéu sy hiéu biét v& cac co ché sinh hoc dang
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sau su tiép tuc ton tai cla truc khuén u lao, tic 1a vi tri va trang thai ctia vi khuén tiém
tang trong nguoi, M tuberculosis dugc cho 1a vin con trong u hat nguyén phat
(Lenaerts va cdc dong tdc gid, 2007) va trong nhiéu loai t& bao khac nhau (Houben va
cdc dong tdc gig, 2006; Neyrolles va cdc dong tdc gia, 2006). Tryc khuin nay cha
yéu nim bén trong cac té bao thuc bao, nhu dai thuc bao va té bao duéi gai, & d6 no
thich img manh qu4 trinh chuyén héa cua né @8 sdng sot trong mdi trudng bit loi
dugc tim thiy trong c4c té bao thuc bio chuyén nghiép (Rohde va cdc dong tdc gid,
2007; Schnappinger va cdc dong tdc gia, 2003). Do d6, cac tic gia sang ché da phat
trién va st dung k§ thuét sang loc kidu hinh khéi lugng 16n trong dai thuc bao bi
nhiém tryc khudn dé nhan dién céc hop chit chéng lao méi (W02010003533A2),
khic phuc nhiéu trong vo s§ budc phién toai lign quan dn cac phuong phép khic
(Arain va cdc dong tdc gid, 1996). Ky thuat ndy c6 mét sb wu diém so véi cac phuong
phap sang loc kiéu hinh truyén théng do né cho phép 1) sang loc trong diu kién c6
lién quan v& mit sinh 1y, 1a thach thirc da bibt trong linh vyc k¥ thut nay (Pethe K. ez
al. Nat Commun 2010; Stanley S.A. ef al., ACS Am. Chem Biol 2012), ii) chon loc
cac hop chit khong gy doc t& bao ma xuyén thAm mét cach c6 hiéu qud vao bén
trong de_ii thuc bao, va iii) chon loc cac hop chét 1a cac chét kém d6i véi co ché c’i‘éy do
dai thuc bao gy ra (Adams K.N. ef al. Cell 2011), nho @6 din dén lam gidm thoi
diém phét hién va t8i wu héa cac phan tir din ddu méi.

WO 2011/113606 boc 10 hop chit benzyl aminocacbonyl-imidazo[l,2-a]pyridin va
mg dung ctia cac hop chit nay lam chét chéng 14y nhiém.

WO 2012/143796 boc 16 hop chét piperazin-1-yl-benzyl aminocacbonyl-imidazo[l,2-
a]pyridin va tmg dung cta cac hop chét nay lam chét chéng viém.

Ekins et al. (Chemistry and Biology, vol. 20, trang 370-378) boc 10 mé hinh Bayesian
d sang loc hop chat ¢6 hoat tinh té bao chéng bénh lao.
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Bin chit k§ thuit ciia sang ché

Vi cdc ly do néu trén, myc dich cua sang ché 1a d€ xuat cac hop chat cé hiéu qua
chong bénh nhidém khuin, dic biét 1a cac hop chat ma s& ngén can dugc sy nhin 1én
cua M. tuberculosis bén trong dai thuc bao cta vat chu.

Theo mét khia canh, séng ché ¢ xuit hop chit c6 cong thirc chung I:

oK V@,@m
x%%n
=z
N Ly

|
trong do6 :
X'1a CH hoac N;
Y 1a CH, O hoic N;
m b%mg 0 hodc 1;

n béng 0 hoac 1;

R!, trong mdi 14n xuét hién, doc lap dugc chon tir nhom bao gém hydro, halogen,
metyl, etyl, t-butyl, phenyl, -NC(O)R’, -OR’, -C(O)R>-C(O)OR®, nhém bét ky trong
s& chiing 13 thy ¥ dugc thé;

R? trong mdi 14n xuét hién, doc 1ap dugc chon tir nhém bao gém hydro va hydroxyl;

R?, trong mdi 14n xuét hién, doc lap duoc chon tir nhém bao gém metyl va etyl;

R*, trong mdi 14n xuét hién, doc lap duoc chon tir nhom bao gém hydro, halogen,
metyl, -metoxy va —CFs;;

R’, trong mdi 14n xuét hién, doc 1ap dugc chon tir nhoém bao gém di vong C;-C; alkyl,
phenyl va benzyl, nhém bét ky trong sé chiing 1a tiry y dugc thé;

va cdc mudi dugce dung cuia nd;
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trong d6, néu m bang 0, n bang 1, X 14 N, Y 13 O va R? 14 etyl, thi R* khong phai 12
hydro, 6-clo, 6-metyl, 6-metoxy, 6-bromo, 6-triflometyl, 6-flo, 7-clo, 7-metyl, 7-
metoxy, 7-triflometyl, 7-bromo, 8-flo, 8-triflometyl, 8-metoxy, hodc 8-bromo;

trong d6, néu m bing 0, n bang 1, X 1aNva Y1a C,R' 1a H, R* 12 H, R® 13 etyl, thi R*
khong phai 1a 6-clo hodc 7-clo;

trong d6, néu m bing 0, n bing 1, X 1A N va Y 1a N, R' 13 metyl, R? 12 etyl, thi R*
khéng phai 1a 6-clo hoic 7-clo;

trong d6, néu m bang 0, n bang 1, X 1 N, Y 1 C, R? 1a hydroxyl, R? 1 etyl va R* 1 7-
clo, thi R' khong phai 13 hydro;

trong d6, néu m bang 0, n bang 1, X 1A N, Y 1a C, R' 13 OR’, R? 1a hydro, R® 13 etyl va
R’ 12 4-flobenzyl, thi R* khong phai 14 6-clo hodc 7-clo;

trong d6, néu m bang 0, nbang 1, X 1a N, Y 13 C, R' 1a OR’, R? 13 hydro, R® 13 etyl va
R’ 13 4-clophenyl, thi R* khong phai 1a 6-clo hodc 7-clo;

trong d6, néu m bang 0, nbang 1, X 14 N, Y 13 C, R' 13 OR?, R? 1a hydro, R® 13 etyl va
R’ 12 4-flophenyl, thi R* khéng phai 13 6-clo hodc 7-clo;

trong d6, néu m bang 0, nbang 1, X 1a N, Y 1a C, R' 1a OR’, R? 14 hydro, R® 13 etyl va
R’ 13 4-(triflometyl)phenyl, thi R* khong phai 13 6-clo hodc 7-clo;

trong d6, néu m bang 0, nbang 1, X 14 N, Y 13 C, R' 1a OR?, R? 13 hydro, R® 13 etyl va
R’ 13 4-(triflometoxy)phenyl, thi R* khéng phai 12 6-clo, 6-triflometyl hodc 7-clo;

trong d6, néu m bang 0, n bang 1, X 14 N, Y 12 C, R' 13 metyl, R 1a hydro va R® 1a
etyl, thi R* khong phai 13 6- clo hoic 7-clo;

trong d6, néu m bing 0, n bing 0, X 1a N, Y 12 C, R' 13 metyl, R? 13 hydro va R® 1a
etyl, thi R* khong phai 13 6- clo hoic 7-clo;
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trong d6, néu m bang 1, nbang 1, X 1a N, Y 1a N, R’ 13 4-(butyramidometyl)phenyl va
R? 13 etyl, thi R* khong phai 1 7-clo;

trong d6, néu m bang 0, nbing 1, X 1a N, Y 1a N, R' 1 4-flophenyl va R® 13 etyl, thi
R* khong phai 13 hydro, 6-flo, 6-clo, 6-metyl, 6-metoxy, 6-bromo, 7-bromo, 7-clo, 7-

metyl, 7-metoxy , 8-metoxy, 8-bromo hoic 8-flo;

~ trong d6, néum bang 0, nbing 1, X1AN, Y1IaN, R 1a 4-(tﬁﬂometoxy)pheny1 varR’®
13 etyl, thi R* khong phai 13 hydro, 6-clo hoic 7-clo;

trong d6, néu m bang 0, n bing 1, X 1a N, Y 1a C, R' 13 4-flophenyl, R* 13 hydro va R?
13 etyl, thi R* khong phai 14 hydro, 6-clo hodc 7-clo;

trong d6, néu m bang 0, n bang 1, X 1a N, Y 13 C, R' 13 4-(triflometoxy)phenyl, R* 1a
hydro va R? 13 etyl, thi R* khéng phai 13 hydro, 6-clo hoic 7-clo;

trong d6, néu m bang 0, n bang 1, X 13 N, Y 14 C, R' 1a 4-clophenyl, R 13 hydro va R®
13 etyl, thi R* khong phai 14 6-clo hoidc 7-clo;

trong d6, néu m bang 0, n bang 1, X 1a N, Y 13 C, R' 13 4-flophenyl, R* 13 hydroxy va
R? 14 etyl, thi R* khong phai 13 6-clo hoic 7-clo;

trong do, néum b%lng 0,n bﬁng I,X1aN,YIAC,R'1a phenyl, R*1a hydroxy va R}1a
etyl, thi R* khong phai 13 7-clo;

trong d6, néu m bang 0, n bing 1, X 1a N, Y 1a N, R' 13 phenyl va R? 13 etyl, thi R*
khong phai 1a 7-clo. '

Theo mdt phuong 4n, m bang 0. Theo mdt phuong 4n, m bang 0, va R', trong mbi 1an

" xuét hién, doc 14p dugc chon tir nhém bao gdm halogen, metyl, etyl, t-butyl, phenyl, -
NC(O)R’, -OR’, -C(O)R’, -C(O)OR’, nhém bét ki trong sb chung 13 tay ¥ duge thé,
R’ 1a nhu dugce x4c dinh trén day. |

Theo mdt khia canh, sang ché d& xut hop chét c6 cong thirc chung II:



trong do
X 1a CH hoac N

R®, trong mdi 14n xuét hién, doc 1ap dugc chon tir nhém bao gbm phenyl va C(O)R?,
nhém bét ky trong sé ching 13 tity ¥ dugc thé;

R’, trong mbi 1dn xuét hién, ddc lap duge chon tir nhém bao gbm metyl va etyl;

Rg,ftrong mdi 1dn xuét hién, doc 13p dugc chon tir nhém bao gﬁ‘)m hydro, halogen,

metyl, -metoxy va —CF3;

R’, trong mdi 14n xuét hién, doc lap duge chon tir nhém bao gdm phenyl, benzyl,
nhém bt ky trong s6 ching 13 tiy ¥ duge thé;

va cac mudi dugc dung cua no;

trong d6, néu X 1a N, R® 12 phenyl va R 14 etyl, thi R® khong phai 1 7-clo;

trong d6, néu X 1a N, R® 13 4-flophenyl va R” 13 etyl, thi R® khong phai 12 hydro, 6-flo,
6-clo, 6-metyl, 6-metoxy, 6-bromo, 7-bromo, 7-clo, 7-metyl, 7-metoxy , 8-metoxy, 8-

bromo hoéc 8-flo;

trong d6, néu X 1a N, R® 14 4-(butyramidometyl)phenyl va R’ 13 etyl, thi R® khong
phai 1a 7-clo;

trong d6, néu X 1a N, R® 13 4-(triflometoxy)phenyl va R” 13 etyl, thi R® khong phai 1a
hydro, 6-clo hoéc 7-clo. '

Theo m6t khia canh, sang ché dé xuit hop chat c6 cong thirc chung III:
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R10

/§R11

trong d(’)
X1a'S, O hoic NR"
Y 1a CH hoac N

R, trong mbi 14n xuét hién, doc lap duoc chon tir nhém bao gém halogen va phenyl,

nhém bét ky trong sé chung 13 thy ¥ dugc thé;
R”, trong mdi 14n xuét hién, doc lap duogc chg_)n tir nhém bao gém metyl va etyl;

R12, trong mdi 14n xuét hién, ddc lap dugc ch(_)n tir nhém bao gém hydro, halogen,

metyl, -metoxy va —CF3;

R" , trong mdi 1an xuét hién, doc lap dugc chon tir nhém bao gém hydro, metyl va

benzyl, nhém bét ky trong s6 chiing 13 tiry ¥ dugc thé;
va cac mudi duge dung ctia nd.

Theo mot khia canh, sang ché @ xuit hop chit c6 cong thirc chung IV:

et

R16 /\N \ R15

trong do
X 14 S, O hoic NR"
Y 1a CH hoac N

R14, trong moi 14n xuét hién, doc lap dugc chon tir nhém bao gém hydro, C;-C; alkyl,
di vong C;-C; alkyl, phenyl, nhém bt ky trong s chiing 13 tiy ¥ dugc thé;

Rls, trong mdi 14n xuét hién, doc 1ap duogc chon tir nhém bao. gém metyl va etyl;
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R'®, trong mbi 14n xuét hién, doc 1ap duoc chon tir nhém bao gém hydro, halogen,

metyl, -metoxy va —CFs;

R”, trong mbi 14n xuét hién, doc l4p dugc chon tir nhém bao gE‘)m hydro, metyl va

benzyl, nhém bt ky trong s6 chung 13 thy ¥ dugc thé;
va cac mudi duge dung ciia né;

trong d6, néu X 1A NR"”, Y 1a N, R" 13 4-(triflometoxy)phenyl, R" 13 etyl va R'" 12
hydro, thi R'® khong phai 1a 6-clo hodc 7-clo;

trong d6, néu X 1a NR"7, Y 1a N, R" 13 morpholinometyl, R laetyl vaR!" 13 hydro,
thi R'® khéng phai 1a 7-clo;

trong d6, néu X 13 O, Y 13 N, R" 13 4-(triflometoxy)phenyl, va R" 13 etyl, thi R'
khong phai 1a 6-clo hodc 7-clo;

trong d6, néu X 12 0, Y 1a N, R 13 4- ﬂophenyl va R" 13 etyl, thi R'® khong phai 1a
hydro, 6-clo hodc 7-clo;

trong d6, néu X 13 O, Y 1a N, R 1a xyclohexyl, va R" 13 etyl, thi R'® khong phai 12 6-

“clo hodc 7-clo.

Theo mcf)t khia canh, sang ché dé xuit hop chét c6 cong thirc chung V:

v(x

R20_" /J\\ R1
N

Vv
trong d6
X1aS, O hoic NH
Y 1a CH hodc N

R, trong mbi 14n xut hién, doc 1ap dugc chon tir nhém bao gdm di vong Cy-C; alkyl,
phenyl va benzyl, nhém bt ky trong sb ching 13 tiy ¥ dugce thé;
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R19, trong mdi 14an xuét hién, doc 14p dugc chon tir nhém bao gém metyl va etyl;

R2°, trong mdi 14n xuét hién, doc lap dugc chon tir nhém bao gém hydro, halogen,

metyl, -metoxy va —CFj;
va cac mudi dugc dung cia nd.

Theo mdt khia canh, sang ché d& xut hop chét cé cong thirc chung VI:

>\~o
Rz [ /\ N/§R22

Vi
trong do

R*!, trong mdi 14n xuét hién, doc 1ap dugc chon tir nhém bao gdm phenyl va O-

phenyl, nhém bét ky trong sé chiing 14 tity ¥ dugc thé;
R?%, trong mdi 14n xuét hién, doc 18p dugc chon tir nhdm bao gém metyl va etyl;

R*, trong mbi 1an xuét hién, doc 1ap duoc chon tir nhém bao gém hydro, halogen,

metyl, -metoxy va —CFj;
va cac mudi duge dung ctia nd.

Theo mét khia canh, sang ché dé xuit hop chét c6 cong thirc chung VII:
O H

N { Z
—QK N
S

N
—R24
Vil
trong do
X 1a CH hoac N

-10-
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R*, trong mdi 14n xuét hién, ddc 1ap duoc chon tir nhém bao gdm hydro, halogen, C;-
C, alkyl, -metoxy, —CF; va -OCF;;

R , trong mdi 14n xuét hién, doc l1ap dugc chon tir nhdm bao gém metyl va etyl;

R26, trong mdi 14n xut hién, doc lap dugc chon tir nhém bao gém hydro, halogen,

metyl, —metoxy va —CF;;
va cac muodi dugc dung cda né.

Theo mét khia canh, sang ché dé xuit hop chét ¢ cong thirc chung VIII:

\@(X) n
Rza /\ N

\ R27

Vil

trong d6
X 1a CH, hoac NH
n bang 0 hoic 1

R%, trong mbi 14n xuét hién, doc 1ap dugc chon tir nhém bao gdm metyl va etyl;

R28, trong mdi 14n xuét hién, ddc lap dugc chon tir nhém bao gém hydro, halogen,

metyl, -metoxy va —CF;;
va cac mudi dugc dung cda né.

Theo mét khia canh, sang ché dé xuit hop chét ¢ cong thirc chung IX:

o H =
~ R\ ¢
o~ RN
R3L NN R30 L 520
* ~ R
Sy
IX

trong do
X 1a CH,, NR*, O, C(O)NH hoic ~-HC=CH-
Y 14 CH,, hodc C(O)NH,

-11-
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m bang 0 hoic 1

n bang 0 hoic 1

R29, trong mbi 14n xuét hién, ddc 1ap duogc chon tir nhém bao gém hydro, halogen, C;-
C, alkyl, -metoxy, COOH, —CF; va ~OCFj3;

R*°, trong mbi 14n xuét hién, doc 1ap duoc chon tir nhém bao gdm metyl va etyl;

R3, trong mdi 14n xut hién, doc 13p dugc chon tir nhém bao gém hydro, halogen,

metyl, -metoxy va —CFj3;
- R* trong mdi 14n xuét hién, doc lap dugc chon tir nhém bao gém hydro va metyl;
va cac mudi duoc dung cua no;

trong d6, néu X 12 para-O, m bang 1, n bing 0, R*’ 1a hydro va R* 1a metyl, thi R*
khéng phai 13 hydro;

trong d6, néu X 13 para-C, m bang 0, n bang 0, R* 13 hydro va R* 13 metyl, thi R*!
khong phai 1a hydro, 6-clo hoac 7-clo;

trong d6, néu X 13 para-C, m bang 0, n bang 0, R* 1a hydro va R* 1a etyl, thi R*!
khong phai 13 hydro, 6-clo hodc 6-metyl;

trong d6, néu X 13 para-O, m bang 1, n bing 0, R*’ 13 hydro va R* 1a etyl, thi R*!
khong phai 1a hydro, 6-metyl hoéc 6-clo;

* trong d6, néu X 13 para-C, m bing 0, n bang 0, R* 13 etyl va R*' 1a 6-clo, thi R¥
khong phai 1a 2-clo, 4-clo, 2-metyl, 3-metyl, 2-triflometyl hodc 4-metyl;

trong d6, néu X 13 para-C, m bang 0, n bang 0, R*® 13 etyl, R*' 1a 7-clo, thi R* khong

phai 13 hydro, 2-clo, 4-clo, 2-metyl, 3-metyl, 4-metyl, 4-flo, 4-metoxy, 4-triflometoxy,
4-triflometyl hodc 2-triflometyl,

-12-
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trong d6, néu X 13 para-O, m bang 1, n bing 0, R® 1a 4-flo vaR* 1a etyl, thi R*!
khong phai 1a 6-clo, 6-bromo hoic 7-clo;

trong d6, néu X 1a para-O, m br:ing I,n bﬁng 0, R® 1a 4-clovaR* 1a etyl, thi R’!
khong phai 1a 6-clo hoic 7-clo.

trong d6, néu X 1a para-N, Y 1a C, m bing 1, R* 13 4-triflometoxy, R* 1a etyl, R*! 1
7-clo va R* 14 hydro, thi n khéng bing 0 hoic 1;

trong do, néuXla para-O,Y laC, m br?lng I,n bﬁng LR®1a 4-triflometoxy va R¥1a
etyl, thi R3! khong phai 1 hydro, 6-clo, 6-flo, 6-bormo hoic 7-clo;

trong do, néuX la para-0,Y laC, m bﬁng I,n b.'?lng 1,R? 1a4-flovaR* 1a etyl, thi
R’ khéng phai 1a 6-clo hoic 7-clo;

trong d6, néu X 1a meta-C, m bing 0, n bing 0, R*® 13 etyl va R*! 1a 7-clo, thi R
khong phai 1a 4-triflometoxy;

trong @6, néu X 13 para-N, Y 13 C, m bing 1, nbing 1, R¥ 14 4-triflometoxy, R* 1a
etyl va R’ 1a hydro, thi R* khong phai 1a metyl.

MO ta van tat cac hinh vé

Céc hinh v€& va cac bang duge mo ta dudi day, trong @6 :

Fig. 1 thé hién hiéu qué in vivo cta cac hop chit s6 171 va 175 trong mé hinh chuét bi
nhiém bénh lao cép tinh.

Béang 1 t6m tit cac din xuét cua imidazopyridin (khung I-VId chung) cung véi hoat
tinh e ché tuong tmg cua chung.

Bang 2 tém tit cac hop chét s§ 1-350 v& cdu tric va céc dic diém tuong Ung cla
chung.
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Mo ta chi tiét sang ché

Thuat ngit “tiy y duoc thé” dugce st dung trong ban mé ta nay dé chi nguyén tir hydro
gin vao nguyén tir thanh vién trong nhom, hodc mdt vai nguyén tir hydro nay, dugc
thay thé béng nhém, nhu halogen ké ca flo, Ci-C5 alkyl, C;-C; haloalkyl,
metylhydroxyl, COOMe, C(O)H, COOH, OMe, hoic OCF;;

Theo mdt phuong 4n, sang ché con @& xudt mudi duogc dung ctia hop chit theo sing
ché.

Thuat ngir “alkyl” dugc dung dé chi géc hydrocacbon béo no, mach thﬁng hoac mach
nhénh, c6 héa tri mdt, c6 s6 lwong nguyén tir cacbon nim trong khoang quy dinh. Do
do, vi du, “C;-C alkyl” duge dung dé chi cac chit déng phan hexyl alkyl va pentyl
alkyl bit ky ciing nhu n-, iso-, sec-, va t-butyl, n- va isopropyl, etyl va metyl.

Thuat ngit “alkenyl” dwoc ding & chi gbc hydrocacbon béo, mach thing hoc mach
nhénh, ¢6 héa tri mot chira mot lién két doi cacbon-cacbon va ¢6 sé lugng nguyén tir
cacbon nidm trong khoang quy dinh. Do d6, vi dy, “C,-Cg alkenyl” dugc dung dé chi
tAt ca cic chét ddng phan hexenyl va pentenyl ciing nhu 1-butenyl, 2-butenyl, 3-
butenyl, isobutenyl, 1-propenyl, 2-propenyl, va etenyl (ho#ic vinyl).

Thuat ngfr “xycloalkyl”, riéng r& hodc két hop voi thudt ngit khac bat ky, dugc dung
@& chi nhém, nhu hydrocacbon vong tity y duoc thé hodc khong duogc thé, c6 ba dén
tam nguyén t cacbon, trir khi ¢6 quy dinh khéc. Do d6, vi du, “C3-Cg xycloalkyl”
duge ding dé chi xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va
xyclooctyl.

Thuat rigtr “haloalkyl” dugc diing dé chi nhém alkyl, nhu duge quy dinh trong ban mo
ta ndy, dugc thé béi it nhat mot halogen. Vi du v& céc nhém “haloalky]” mach thing
hodc mach nhéanh hitu ich trong séng ché nay bao gdm, nhung khong chi gi6i han &,
metyl, etyl, propyl, isopropyl, n-butyl, va t-butyl doc lap duoc thé béi mot hodc nhidu
halogen. Thuft ngit “haloalkyl” cin dugc hidu 1a bao gdm céc phin tir thé nhu vay
nhu -CHF,, —CF3, -CH,-CH,-F, -CH,-CF;, va céc chit tuvong tu.
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Thuit ngir “heteroalkyl” dugc dung dé chi nhém alkyl, trong d6 mot hoic nhiéu
nguyén ti cacbon dugc thay thé bai nguyén tir khac loai, nhu O, N, hoic S. Vi dy, néu
nguyén tit cacbon ctia nhém alkyl ma gén vao phan tir gbc dugc thay thé boi nguyén
tir khac loai (vi du, O, N, hodc S) thi nhém heteroalkyl thu duoc 1an luot 13 nhém
alkoxy (vi du, -OCH3, v.v.), amin (vi du, -NHCHj;, -N(CH3),, v.v.), hodc nhom
thioalkyl (vi du, -SCHs, v.v.). Néu nguyén tir cacbon khong phai 12 nguyén tir tan cing
cia nhom alkyl ma khong dugc gén vao phén tir gbc dugc thay thé boi nguyén tir khac
loai (vi du, O, N, hoejcf'S) va nhom heteroalkyl thu dugc 14n luot 13 alkyl eté (vi du, -
CH,CH,-O-CHj, v.v.), alkyl amin (vi du, -CH,NHCH;, -CH,N(CHs),, v.v.), hodc
thioalkyl ete (vi du, -CH,-S-CHj).

Thuét ngit “halogen” dugc dung dé chi flo, clo, brom, hoic iot.

~ Thuit ngit “phenyl” dugc st dung trong ban mo ta nay dé chi nhém phenyl tiy ¥ dugc
thé hoiic khong dugc thé.

Thuit ngit “benzyl” dugc st dung trong ban md ta nay dé chi nhém benzyl tuy ¥ dugc
thé hoic khong duoc thé. ‘

Thuét ngit “heteroaryl” dugc dung dé chi (i) di vong thom c6 5 va 6 canh tlly § dugc
thé va (ii) hé vong ngung tu gdm hai vong c6 9 va 10 canh tlty ¥ dugc thé, trong do it
nh4t mot vong 13 vong thom, trong d6 di vong thom hodc hé vong ngung tu gbm hai
vong nay chira 1 dén 4 nguyén tir khac loai doc 14p duge chon tir N, O, va S, trong d6
mdi N ty ¥ & dang oxit va mdi S trén vong khong thom tuy y 1a S(O) hodc S(O),. Di
vong thom c6 5 va 6 canh thich hop bao gbm, vi du, pyridyl, pyrolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, triazinyl, thienyl, furanyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, va thiadiazolyl.
Hé vong ngung tu di vong gdm hai vong ¢ 9 va 10 canh thich hgp bao gbm, vi du,
benzofuranyl, indolyl, indazolyl, naphtyridinyl, isobenzofuranyl, benzopiperidinyl,
benzisoxazolyl, benzoxazolyl, cromenyl, quinolinyl, isoquinolinyl, xinolinyl,
- quinazolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, isoindolyl, benzodioxolyl,
benzofuranyl, imidazo[1,2-a]pyridinyl, benzotriazolyl, dihydroindolyl,
dihydroisoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, quinazolinyl, 2,3-
dihydrobenzofuranyl, va 2,3-dihydrobenzo-1,4-dioxinyl.
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Thuat ngit “heteroxyclyl” dugc ding dé chi (i) vong c6 mot vong no va chua no
nhung khong thom c6 4 dén 8 canh tity ¥ duoc thé chira it nht mot nguyén tir cacbon
va 1 dn 4 nguyén tir khac loai, (ii) hé hai vong tiy ¥ dugc thé chira 1 dén 6 nguyén t
khac loai, va (iii) hé ba vong tily ¥ duoc thé, trong d6 mdi vong trong (i) hodc (iii)
doc 1ap dugce dung hop véi, hoic duoc lién két cdu véi vong hodc cac vong khac va
~ mdi vong 1 no hodc chura no nhung khéng thom, va trong d6 mdi nguyén tir khac loai
néu trong muc (i), (i), va (iii) doc 18p dugc chon tir N, O, va S, trong d6 mdi N tiy ¥ &
dang oxit va mdi S tiy ¥ duoc oxy héa thanh S(O) hodc S(O),. Cac heteroxyclyl no c6
4 dén 8 canh thich hop bao gbm, vi du, azetidinyl, piperidinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidihyl, isoxazolidinyl,
pyrolidinyl, imidazolidinyl, piperazinyl, tetrahydrofuranyl, tetrahydrothienyl,
pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyl, azepanyl, diazepanyl,
tetrahydropyranyl, tetrahydrothiopyranyl, dioxanyl, va azaxyclooctyl. Cac di vong
khong no thich hop bao gdm cac vong twong mg vai di vong no dugc liét ké trén day
trong d6 lién két don duoc thay thé bang lién két d6i. Can phai hiéu ring cac vong va
hé vong cu thé thich hop dé sir dung theo sang ché khong chi gidi han & cic vong va
hé vong dugce liét ké trong doan ndy va cac doan trudc d6. Cac vong va hé vong nay

chi la dai dién.

Thuat ngit “MICgy” dugc ding dé chi ndng d6 hop chit tc ché su sinh truéng cua vi
khuén, t6t hon 14 su sinh truéng ciia M. tuberculosis, so v6i dbi chimg khong dung

duogc chit bat ky, dén 80% sau nim ngay.

Theo mét khia canh khac, sang ché dé xuit hop chit c6 cong thirc 1a mot trong sb cac
cong thirc 1-350 nhu dugc thé hién trong cic bang 1 va 2, tbt hon 14 ¢ cong thirc 1a
mot trong s6 cac cong thirc 1-21, 23-24, 26, 28-33, 35-57, 59-77, 79-83, 85-87, 90-98,
100-102, 106-111, 113-116 118-124, 126-128, 130-142, 144-150, 153, 155-167, 169-
184, 186-188, 190-197, 199, 201, 203-208, 210-211, 213-214, 216, 218-231, 233,
235-246, 252-254, 256-259, 261, 267-270, 273, 279-280, 284-303, 307-316, 319-328,
333-338, 340-350 nhu dugc thé hién trong cac bang 1 va 2, va cac mubi duge dung
ctia n6. Céc hop chit duogc dic biét wu tién 13 cac hop chét c6 cong thirc 12 mot trong
sb cac cong thic 55, 171, 175 va 325 nhu duoc thé hién trong cac bang 1 va 2. Duogc
tinh ctia chuing ciing dugc thé hién trén Fig. 1.
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Tét hon 13, cac hop chit nhu duoc x4c dinh trén day c6 hoat tinh wc ché su sinh
trudng cua vi khudn, t6t hon 14 sy sinh truéng cta M. tuberculosis, bén trong t& bao
chu, t6t hon 1a dai thuc bao, & n6ng d6 ndm trong khoang tir 1 dén 20 UM, t8t hon 1a
nh6 hon 1 uM. T8t hon 13, cac hop chét nhu dwgc x4c dinh trén diy c6 MICg) nho hon
1 uM.

Theo mdt khia canh, sang ché d& xuét cac hop chit nhu dugc xac dinh trén day dé s
dung trong viéc diéu tri bénh nhiém khuin, vi dy, bénh lao.

Theo moét khia canh, sang ché dé xuit cac hop chét nhu duogc x4c dinh trén day dé s
dung trong viéc diéu tri bénh lao.

Theo mot khia canh, sang ché d& xuit duoc phdm chira hop chit nhu dugc xac dinh
trén day, va chat mang duogc dung.

Séng ché mo ta phuong phap diéu tri bénh nhiém khudn, dic biét 1a bénh lao, bao gdm
viéc cho ngudi can diéu tri dung hop chit nhu duoc xac dinh trén diy hodc duoc
phédm nhu dugc xac dinh trén day véi lugng thich hop.

Theo mo6t phuong an, “lugng thich hop”, duge sir dung trong ban mo ta nay, dé chi
luong nim trong khoang tir 0,01 mg/kg thé trong dén 1 g/kg thé trong.

Muc dich ctia sang ché ciing dat dugc bing hop chét (e ché sy canh tranh gin két dic
hi€u ctia hop chét theo sang ché. Tét hon 13, gén két dic hiu nay 1 véi protein dich
cta hop chit da néu theo sang ché.

Sang ché con mé ta phuong phap diu tri bénh nhiém khuén, dic biét 13 bénh lao, bao
gém viéc cho nguoi can diéu tri dung hop chét, trong d6 hop chét nay duoc dic trung
bdi kha ndng rc ché sy canh tranh gén két dic hidu cta hop chét theo sang ché hoic
duoc phim theo sang ché véi protein dich, véi lugng thich hop.

Dugc phdm

Cac mudi dugc dung
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Vi du vé cac mudi cong dugc dung bao gdm, nhung khéng chi giéi han &, mubi cong
axit v0 co va axit hitu co khdng doc nhu axetat thu duge tir axit axetic, aconat thu
duoc tir axit aconitic, ascorbat thu dugc tir axit ascorbic, benzensulfonat thu duoc tir
axit benzensulfonic, benzoat thu duogc tr axit benzoic, xinamat thu dugc tir axit
xinamic, xitrat thu dugc tir axit xitric, embonat thu duogc tir axit embonic, enantat thu
duoc tir axit enantic, format thu dugc tir axit formic, fumarat thu dugce tir axit fumaric,
glutamat thu dugc tir axit glutamic, glycolat thu dugc tir axit glycolic, hydroclorua thu
duogc tir axit clohydric, hydrobromua thu dugc tir axit bromhydric, lactat thu duoc tir
axit lactic, maleat thu dugc tir axit maleic, malonat thu dugc tir axit malonic, mandelat
thu duoc tir axit mandelic, metansulfonat thu dugc tir axit metan sulphonic, naphtalen-
2-sulphonat thu dugc tir axit naphtalen-2-sulphonic, nitrat thu dugc tir axit nitric,
perclorat thu duoc tir axit percloric, phosphat thu dugc tir axit phosphoric, phtalat thu
dugc tur axit phtalic, salixylat thu dugc tir axit salixylic, sorbat thu dugc tir axit sorbic,
stearat thu dugc tir axit stearic, sucxinat thu dugc tir axit sucxinic, sulphat thu dugc tir
axit sulphuric, tartrat tﬁu dugc tr axit tartric, toluen-p-sulphonat thu dugc tir axit p-
~ toluen sulphonic, va cac mubi tuong tu. Cac mubi nhu vay co thé dugc tao ra béng cac

quy trinh d4 biét va da duoc mé ta trong linh vuc k§ thuit nay.

- Céc axit khac nhu axit oxalic, ¢6 thé khong dugce coi 1a dugce dung, cb thé 1a hiru ich
trong viéc di€u cheé cac muoi cé tdc dung lam cac hop chat trung gian dé dicu cheé hop

chat hoa hoc theo sang ché va muoi cdng axit dugc dung cia nd.

Theo mét phuong an khéc, cic hop chét theo sang ché dugc sir dung & dang bazo tur

do twong mg ctia chiing theo sang ché.

Cac mudi kim loai cia hgp chat hoa hoc theo sang ché bao gom mudi kim loai kiém,

‘nhu mudi natri ctia hop chit héa hoc theo sang ché chira nhém carboxy. -

Céac hop chit héa hoc theo sang ché c6 thé duoc tao ra & dang khong dugce solvat hoa
hoac dang solvat héa cung véi (céc) dung méi dugc dung nhu nudce, etanol, va cac
dung mdi trong ty. Dang solvat héa ciing c6 thé bao gébm dang hydrat héa nhu
monohydrat, dihydrat, hemihydrat, trihydrat, tetrahydrat, va cac dang tuong tu. No6i
chung, dang solvat héa dugc coi 13 twong duong véi dang khong duge solvat hoa dbi

v6i cac muc dich ciia sang che.
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Viéc ding va duoc phdm

Vié€c san xuat thuoc chira hgp chat theo sang che, chat chuyén hoéa cé hoat tinh ctia n6
hodc chat dong phan va mudi theo sdng ché va ing dung cta ching c6 thé dugc thuc

hién theo cac phuong phap dugc hoc da biét.

o -Trong khi cac hop chét theo sang ché, c6 thé dugc str dung theo sang ché dé didu tri
bénh, c6 thé duoc ding & dang hop chit héa hoc thd, tot hon néu dura hoat chit, tuy ¥
& dang mubi twong hop sinh 1y, vio trong duoc phdm nay cing véi mot hodc nhiéu
chit b tro, ta dugc, chét mang, chét dém, chét pha loang, va’hodc cac chéit phu tro
duoc dung khac. Cac mubi nhu vay cua hgp chét theo sang ché c6 thé 13 khan hoic

duoc solvat hoa.

Theo mdt phuong an duoc wu tién, sing ché dé xuit thubc chira hop chit ma c6 thé
dlI’Q‘C st dung theo sang ché, hoic mudi hoic din xuit dugc dung cua nd, cung vai
mot hodc nhiéu chit mang duoc dung ciia né, va, ty ¥, cac thanh phz“m cO tac dung
didu tri vi/hoic phong bénh khac. (Cic) chit mang phai “chip nhan dugc” tuc 1a
trong hop véi cac thanh phin khac cia dugc phdm niy va khong cé hai cho ngudi

nhan ching.

Thuéc theo sang ché c6 thé 13 thubc thich hop dé ding qua dudng miéng, truc trang,
phé quan, mili, tai chd, ma, dudi ludi, qua da, 4m dao hodc ngoai dudomg tiéu hda (ké
c4 tiém hoic tiém truyén vao da, dudi da, trong co, trong mang bung, trong tinh mach,
trong dong mach, trong ndo, trong mét), hoic thuéc & dang thich hop dé ding bang
cach hit hoic bom, ké ca viéc ding bdt va sol khi 16ng, hodc bang hé giai phdng kéo
dai. Vi du thich hop vé hé giai phéng kéo dai bao gdm nén ban thim ctia cic polyme
ran ky nu6c chira hop chét theo sang ché, nén niy cé thé & dang vét c6 hinh dang, vi

du, mang méng hodc vi nang.

"Céc hop chét c6 thé duoc sir dung theo sang ché, cing véi chét bd trg, chit mang,
hodc chét pha lodng thong thudng, do d6 c6 thé duoc dua vao dang thudc va cic dang
liéu don vi cia n6. Céc dang nhu viy bao gdm dang rin, va cu thé 13 vién nén, vién
nang dugc nap, bot va vién nhd, va dang 1éng, cu thé 1a dung dich, hdn dich, nhii
turong, cdn ngot dang nudc hoic khoéng phai nude, va vién nang duogc nap bang cac
dang 16ng nay, tit ca déu dé sir dung qua dudong miéng, dang dat dé ding qua dudng

truc trang, va dung dich vo tring ding dé tiém dé durng ngoai dudng tiéu héa. Thube
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néu trén va dang lidu don vi ciia n6 c6 thé chira cic thanh phin thong thudng theo ty
1€ thong thudng, chira hodc khong chira hoat chit hodc hoat chit bd sung, va cac dang
liéu don vi nhu vay c6 thé chira hoat chét véi lugng hiru hi€u thich hop bét ky tuong

{mg v&i khoang lidu hing ngay du dinh cin duoc ding.

Cac hop chét co thé dugc str dung theo sang ché c6 thé duoc ding & nhidu dang liéu
dung qua duong miéng va ngoai dudng ti€u hoa. Nguoi c6 hiéu biét trung binh trong
linh vuc nay s& biét 1o r&ng cac duoc phém dang lidu sau c6 thé chua hoat chét 1a
- (céc) hop chét c6 thé duoc sir dung theo sang ché hodic mudi dugc dung cia (cac) hop

chat c6 theé dugc st dung theo sang che.

Pé bao ché thudc tir hop chét c6 thé duoc sir dung theo sang ché, cac chit mang dugc
dung c6 thé 13 chit rén hodc chét Iong. Ché phidm dang rin bao gdm bot, vién nén,
vién tron, vién nang, vién nhén, vién dit, va hat dé phan tan. Chit mang rin c6 thé 1a
mot hodic nhidu chit ma ciing c6 thé tic dong nhu chét pha lodng, chit tao huong, chét
. 1am ting d6 tan, cht 1am tron chay, chit tao huyén phu, chét két dinh, chét bao quén,

chat giy ra vién nén, hodc chat tao nang.

O dang bot, chit mang 13 chit rin nghién min trong hdn hop véi hoat chit nghién min.
O dang vién nén, hoat chdt dugc tron voi chit mang c6 kha ning két dinh cin thiét
theo ty 1¢ thich hop va dugc nén thanh hinh dang va kich thuéc mong muén. Céc chit
mang thich hop 1& magie cacbonat, magie stearat, talc, duwong, lactoza, pectin, dextrin,
tinh bdt, gelatin, tragacan, metylxenluloza, natri carboxymetylxenluloza, sip nong
chay & nhiét do thép, bo cacao, va cic chit twong tu. Thuat ngi "ché phém" duoc du
dinh bao gém dugc phim chira hoat chét cing v6i chit tao nang 1am chét mang tao ra
vién nang trong d6 hoat chét, ciing hodc khong ciing chit mang, dugc bao quanh béi
chét mang lién két v6i no. Tuong tur, vién nhén va vién ngdm dugc ké dén. Vién nén,
bdt, vién nang, vién tron, vién nhén, va vién ngam co thé duoc st dung dudi dang ché

phim rén thich hop @ ding qua dudng miéng.

Dé bao ché vién dit, sap néng chay & nhiét do thip, nhu hdn hop gdm glyxerit cua
axit béo ho#ic bo cacao, trudce tién dugc 1am néng chay va hoat chét duoc phan tan
ddng nhét trong d6, nhu bing cach khudy. Sau d6, hdn hop ddng nhit néng chay nay
duge rét vao khudn c6 kich thude thich hop, d& nguéi, v do d6 héa rin. Cac ché

phim thich hop dé ding trong 4m dao c6 thé duoc bao ché duéi dang vién dit am dao,
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nit gac, kem, gel, bdt nhio, bot hodc phun xit chira, ngoai hoat chit, cic chét mang
thich hop da biét trong linh vuc ndy. Cac ché phim 16ng bao gdm dung dich, hdn dich,
va nhil tuong, vi dy, dung dich nuGc hodc nudce-propylen glycol. Vi dy, ché phim
16ng dé tiém ngoai dudng tiéu héa c6 thé dugc bio ché dudi dangb dung dich trong

dung dich nudc polyetylen glycol.

Do d6, cac hop chit héa hoc theo sang ché ¢ thé dugc bao ché dé diung ngoai dudng
tiéu hoéa (vi du, dé tiém, vi dy, tiém liéu cao hoic tiém truyén lién tuc) va cé thé duogc
bao ché thanh dang liéu don vi trong dng tiém, bom tiém di duoc lam ddy trude, dich
tfuyén c6 thé tich nhé hodc trong cic vat chtra nhiéu lidu ¢ chit bao quén bd sung.
Céc ché phdm nay c6 thé & dang hén dich, dung dich, hoic nhii trong trong chét din
~ du hodic nudce, va cb thé chira cic chit phu trg tao dugc phfim nhu chit tao huyén
pht, 1am 6n dinh va/hodc phan tan. Theo cach khac, hoat chit c6 thé & dang bot, thu
dugc bang cach tach vo tring chét rdn v6 tring hoic bing cach 1am déng khé tir dung
dich, @& két hop véi chéat dan thich hop, vi du, nudc vo trang, khéng chira chit gay

sbt, truge khi st dung.

Dung dich nuéc thich hgp dé ding qua dudng miéng c6 thé dugc bao ché bang cach
hoa tan hoat chét trong nudc va bd sung chit mau, chét tao mui, chit 1am én dinh va
chit lam dic thich hop, néu muén. Hén dich nudc thich hop d& ding qua duong
miéng c6 thé dugc bao ché bang cach phén tan hoat chit nghién min trong nudc véi
chit c6 tinh nhét, nhu gom ty nhién hodc téng hop, nhya, metylxenluloza, natri
carboxymetylxenluloza, hoic chét tao huyén phi di biét khac.

Ché phim dang rin dugc du dinh dé chuyén, ngay truéc khi st dung, thanh ché phim
dang 1éng dé ding qua dudng miéng ciing dugc ké dén. Cac ché phim dang léng nhu
vy bao gdm dung dich, hdn dich, va nhii twrong. C4c ché phim nay c6 thé chura, ngoai
hoat chét, chit mau, chit tao mui, cht lam 6n dinh, chit dém, chit 1am ngot nhan tao

va tu nhién, chit phan tan, chit Iam dic, chit 1am hoa tan, va c4c chit tuong tyr.

Theo mot phwong 4n ciia sang ché, thudc dugc ding tai chd hoic toan than hoic thong

qua viéc két hop hai dudng nay.

Dé ding, hop chit theo sang ché c6 thé, theo mdt phwong 4n, dugc ding trong duoc
pham chira hop chét véi lugng nim trong khoang tir 0,001% dén 70% khéi lugng, tét
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hon 14 chira hop chit v6i lugng ndm trong khoang tir 0,01% dén 70% khéi luong, ot
hon nita 13 chira hop chit v6i luong nam trong khoang tir 0,1% dén 70% khéi lwong.
Theo mét phuong an, lugng hop chit thich hop dugc dung nim trong khoang tir 0,01
mg/kg thé trong dén 1 g/kg thé trong.

Céc ché pham thich hop d¢ duing con bao gom vién ngédm chira hoat chat trong nén c6
- mui vi, thuong 13 sucroza va acaxia hodc tragacan; keo ngdm chira hoat chat trong nén
" tro nhu gelatin va glyxerol hodc sucroza va acaxia; va nudc suc miéng chira hoat chat

trong chit mang 16ng thich hop.

Dung dich hodc hén dich dugc dua truc tiép vao khoang milii béng dung cu thong
thudng, vi du, bang éng nho giot, pipet hodic dung cu phun xit. Cac ché phim nay cé
thé dugc tao ra & dang mot liéu hoic nhidu lidu. Trong trudng hop dang nhiéu lidu dbi
voi 6ng nhé giot hodc pipet, viéc dung co thé dugc thuc hién bdi bénh nhan ding mot
thé tich dung dich hodc hén dich dinh trudc thich hop. Trong truomg hop dung. cu

phun xit, viéc dung c6 thé duoc thuc hién, vi du, bang bom phun suong dinh liéu.

Viéc dimg qua dudng hé hip ciing ¢ thé duoc thuc hién bing dugc phdm dang sol
khi, trong d6 hoat chit dugc cung cip trong dung cu bao géi dugc tao 4p luc bang chit
déy thich hop nhu cloflocacbon (CFC), vi du, diclodiflometan, tricloflometan, hoac
diclotetrafloetan, cacbon dioxit, hodc chét khi thich hop khac. Cé loi néu duge phém
dang sol khi nay ciing c6 thé chira chit hoat déng bé mit nhu lexitin. Lidu dugc chét

c0 thé duoc ki€ém soat bang cach tao ra van dinh liéu.

Theo cach khéc, cac hoat chit c6 thé duoc cung cip & dang bot khd, vi du, hdn hop
bot ciia hop chét trong nén bot thich hop nhu lactoza, tinh bot, cac din xuit cia tinh
b6t nhu hydroxypropylmetyl xenluloza va polyvinylpyrolidon (PVP). M6t cach ¢6 1o,
chit mang dang bot s& tao ra gel trong khoang miii. Ché phim dang bdt c6 thé dugc
bao ché thanh dang liéu don vi, vi du, nang hogc éng 1am béng, vi du, gelatin, hogc vi
ma tir d6 bdt c6 thé duoc ding bang binh xit.

Trong ché phdm dugc dy dinh @ ding qua dudng ho hip, ké ca ché phim ding trong
miii, hgp chit néi chung s€& c6 kich thuéc hat nhd, vi du, khoadng 5 micron hodc nhd
hon. Kich thudc hat nhu vay c6 thé thu dugc bing cach da biét trong linh vuc nay, vi

du, bang cach micron hoéa.
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Néu mudn, cac ché phim nay duoc lam thich tmg dé giai phéng hoat chit kéo dai c6
thé duge ding.

Tét hon 13, c4c duge phdm nay & dang liéu don vi. & dang nay, duoc pham dugc chia
thanh céc liu don vi chta cac lugng hoat chit thich hogp. Duoc phém dang lidu don vi
ndy c6 thé 1a ché phim dwoc bao g6i, bao gbi nay chira cac lugng ché phdm riéng, nhu
vién nén dugc bao goi, vién nang, va bot trong cic lo hoic éng tiém. Ngoai ra, dugc
pham dang liéu don vi ndy c6 thé 1a chinh vién nang, vién nén, vién nhén, hodc vién
ngam, hodic n6 cé thé 13 mot sd thich hop cua loai bat ky trong s6 céc loai nay & dang
dugc bao goi. Vién nén hodc vién nang ¢ ding qua dudng miéng va ché pham 1éng
dé dung trong tinh mach va truyén lién tuc 1a ché phdm duge wu tién.

Chi tiét hon vé& cac ky thust bao ché va viéc ding c6 thé dugc tim thdy trong
Remington’s Pharmaceutical Sciences (Maack Publishing Co., Easton, Pa.) 1in xuét
ban gan day nhét.

Vi du thye hién sing ché

Duéi day, sang ché dugc mo ta bang cach dya vao céc vi du sau, cdc vi du nay chi

nham muyc dich minh hoa, va khéng gidi han pham vi clia sang ché.

Vi du 1: Xéc dinh ndng d6 tc ché t5i thidu 80% (MICg,) ctia cc chit héa hoc méi déi

vO1 M. tuberculosis

Thtr nghiém trén co s& t€ bao 1a cong cu then chét trong viéc phat hién va t6i wu hoa
cac chat héa hoc méi dbi véi Mycobacterium tuberculosis. Tinh kha dung cua thu
nghiém in vitro hi€u qua dé khao sat né)ng d6 trc ché tdi thiéu (MIC) ctia chét hoa hoc
méi 12 yéu ciu tuyét dbi ddi véi sy thanh cong cuia mot chuong trinh. Thir nghiém pha
loang canh thang trong vi dia bang céch sir dung ching M. tuberculosis biéu hién
protein huynh quang mau xanh 14 ciy (green-fluorescent protein - GFP) duoc chon do
phuong phép nay i) thu duge két qua c6 d6 lap lai cao, ii) cho phép siang loc mét sb
lugng 16n hop chit, va iii) ¢6 thé tu dong héa mot phén, néu cin.

MGt céch ngén gon, moi trudng khoi ddng chira M. tuberculosis duge chuin bi bﬁng
céch pha lodng phin phan wdc da dugc lam doéng trong 50mL mo6i trudng 7TH9 dugc
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bb sung glyxerol, dén khi mat do quang & 600nM (ODgq) 14 0,02. Mbi trudng niy
dugc u trong 3 ngay & nhiét do 37°C dén khi ODgy nim trong khoang 0,2-0,3. Vi
khuén dugc thu béng cach ly tAm & téc d6 3000 vong/phiit, rira mot 1an va duoc tao
huyén phi lai dén khi ODgg, bang 0,1 trong moi truong 7H9 khong chira glyxerol.
Cubi cing, ODgyg duoc didu chinh dén 0,02 va méi trudng nay duge giit & nhiét do
trong phong trudc khi rét vao dia thir nghiém.

Thir nghiém nay dugc thuc hién trong vi dia day béng c6 384 15 & thé tich cudi 1a
50pl. 25ul méi truong 1am viée chira vi khudn thu duoc duoc bd sung vao dia chira
0,5ul hop chat thir nghiém dugce pha lodng theo bic.

bia nay dugc 0 & nhiét d6 37°C trong 5 ngay. Mitc d6 sinh trudng cta vi khudn duge
xéc dinh sau 5 ngdy @ bang cich do cuong d6 phat huynh quang & 488nm sau 5 ngly
U bing cach sir dung mdy doc dia SPECTRA MAX plus (Molecular Devices®).
MICy,, nE‘)ng dd hop chét e ché su sinh trudng so voi ddi chimg khong chira dugc
chit sau 5 ngay xudng 80%, duoc x4c dinh bing cach st dung phén mém Graph Pad
PRISM®.

Vi dy 2: Tao dan xuat c6 khung chung imidazopyridin

Céc hop chét imidazopyridin (cc khung I - IX; xem Bang 1) duoc tao din xuét theo
céc phuong phap dugc mé ta dudi day (céc so dd 1-22). Cac din xuét thu duge duoc
kiém tra v& hoat tinh trc ché (MIC) bang céch str dung thir nghiém néu trén (vi du 1)
va céc két qua dugce tong két trong bang 1. Céc hop chét tdng hop duogce sé 1-350 duoc
thé hién trong bang 2.

o o0 0O O
AN, —seck, \Ck
—>
OMe pcM OMe

cl MeOH, reflux
A2
0
2N NaOH HOBY, EDCI NH
Br.
TTHFIMeOH \Q\ NMM DMF 7NN
N

A

A1

A3 A4

Sodd 1

Quy trinh chung d tdng hop hop chit Al
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Dung dich chtra metyl 3-oxopentanoat (200 g, 1,55 mol) trong DCM khan (500 ml)
dugc bd sung timg giot SO,Cl, (220 g, 1,63 mol) vao & nhiét d6 0°C, sau d6, hdn hop
nay duoc khudy & nhiét d6 25°C trong 16 gid. Hon hop phan tng nay dugc rét vao
trong nude (500 ml). Lop hitu co dugce tach va rira bang nudc (500 mlx3), nudc mubi
(500 ml), 1am khé bing Na,SO,4 khan va c6 dudi ap sudt giam dé thu dugc hop chit
Al (245 g, hiéu suit: 96%) dudi dang dau khong mau, hop chit nay duge sir dung &
budc tiép theo ma khong can tinh ché thém.

Quy trinh chung dé tdng hop hop chit A2

Dung dich chita 5-bromopyridin-2-amin (10,0 g, 57,8 mmol) trong MeOH (10 ml)
duoc bd sung tung giot hop chit Al (10,5 g, 63,6 mmol) vao & nhiét d¢ 25°C, sau do,
hén hop nay dugc khudy & hdi lwu trong 16 gid.Hn hop phan tmg nay dwoc 6. Cin
duoc phan bé gitta EtOAc (100 ml) va nuée (100 ml). Lép hitu co duge tach va ria
bang nude (100 ml x 3), nwée mudi (100 ml), lam khd bang Na,SO, khan va c6 dudi
ap sudt giam. Cin duoc tinh ché bang cach sic ky nhanh combi flash (PE: EtOAc = 4:
1) d& thu dugc hop chit A2 (4,00 g, hidu sudt: 25%) dudi dang bot mau vang,

Quy trinh chung dé téng hop hop chit A3

Dung dich chira hop chit A2 (3,00 g, 10,6 mmol) trong THF (40 ml) va MeOH (20 ml)
duoc bd sung dung dich‘ NaOH 2N (40 ml) vao & nhiét d6 25°C, sau d6, hdn hop nay
duoc khudy & nhiét 46 25°C trong 16 gid.Hau hét MeOH va THF dugc bay hoi duéi
ap suét giam. Sau d6, hdn hop nay dugc rira bing DCM (40 ml x 2). Sau d6, 16p nude
duoc axit hoa biang dung dich HCI dén d6 pH = 6, khong c6 chit rin két tia. Pha nuéc
duoc ¢b dudi ap sudt giam va duge tao huyén phit trong DCM/ MeOH= 5: 1 (40 ml)
khi khudy. H3n hop nay duoc loc va phin dich loc dugc ¢6 dudi 4p suét giam @& thu
dugc hop chit A3 (2,60 g, hiéu suét: 91%) dudi dang bot mau tréng.

Quy trinh chung dé téng hop hop chit A4

Dung dich chtra hop chit A3 (60 mg, 0,224 mmol), HOBt (45 mg, 0,336 mmol),
EDCI (86 mg, 0,448 mmol) trong 1,5 ml DMF dugc b sung NMM vao (136 mg,
1.34mmol). Hon hop nay duoc khuiy & nhiét d6 20°C trong 10 phut. Sau d6, (4-(4-
phenylpiperidin-1-yl)phenyl)metanamin (40 mg, 0,212 mmol) dugc bb sung vao hdn
hop nay va khudy & nhiét 9 30°C trong 18 gid. 15 ml nuéc dugc bd sung vao hdn
hop nay va chét rin duoc tao ra. Hon hop nay duogc loc va ba loc dugce hoa tan trong
20 ml DCM va c6 dudi ap sut giam d& thu dugc san phdm thd A4, sin phdm nay
duoc nghién béng 3 ml x 2 CH50H hai 14n va 3 ml CH;CN theo thi tu va sau dé, loc
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va ba loc duoc 1am kho @& thu dugc san phim tinh khiét A4 (12 mg, 12%) dudi dang
chit rin mau tring.

O/ NBoc NBoc
B _HPdC HCl
\ —_—
. O/ PdCiy(dpPf), KiCOq Tmeon dioxane
oc DMF, 80 °C

B2

NH
_uam, N
Hel K,COs, DMSO
FiC

3

O/\Nm

B3 BS
So d 2
Quy trinh chung dé téng hop hop chét Bl

Huyén phu chira hop chét 1-bromo-4-(triflometyl)benzen (20,0 g, 89,3 mmol), hop
chit tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-
1(2H)-carboxylat (33,1 g, 107 mmol) trong DMF (200 ml) dugc bb sung K,CO5 (30,3
g, 223 mmol) va PdCly(dppf) (1,33 g, 1,79 mmol) vao dudi khi nito. Hon hop phén
tmg nay duoc khudy & nhiét do 80 °C dudi khi nito trong 16 gio. TLC va LCMS cho
thdy phan tmg da két thic. Hon hop nay duoc loc va phén dich loc dugc co dudi 4p
suat giam. Can dugc phén bd gitta nuéc (200 ml) va EtOAc (400 ml). Cac 16p duge
tach va 16p nudc duge chiét bing EtOAc (400 mlx2). Cac phin dich chiét gop lai
duoc rira bang nudc (100 mlx2), lam khd bing Na,SO, khan va c6 dudi 4p sut giam.
C#n duge tinh ché bing cach sic ky nhanh combi flash (dung mdi rira giai: PE : THF
=19 : 1) d thu duoc hop chit YO5_1A (16,0 g, hiéu suét 54,6%) dudi dang dau mau

vang.
Quy trinh chung dé tdng hop hop chit B2

Dung dich chtra hgp chit B1 (16,0 g, 48,8 mmol) trong MeOH (250 ml) dugc b sung
Pd/C (10%, 2,50 g) vao dudi moi truong khi Ar. Huyén phu ndy duoc loai khi trong
chan khong va duoc thdi béng khi H, trong 3 l4n. HAn hop phan tng nay dugc khudy
& nhiét d6 20°C dudi moi truong khi H, (40 psi (275,79kPa)) trong 24 gio. LCMS cho
thdy phan tmg da két thtic. Hon hop ndy dugc loc qua dém xelit va bi loc duoc rira
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~ bing MeOH (50 mLx3). C4c phan dich loc gop lai dugc c6 dudi ap suét giam dén kho
d thu duge hop chit B2 (14,0 g, hiéu suét 86,9%) duéi dang dau khong mau.
Quy trinh chung dé téng hop hop chét B3

Dung dich chtra hgp chit B2 (14,0 g, 42,4 mmol) trong HCl/dioxan (4N, 140 ml)
duoc khudy & nhiét do 25°C trong 3 gid. LCMS cho thdy phan g da két thuc. Hon
hop phan Gng nay dugc cd dén khé dé thu duoc hop chit B3 (14,0 g, hiéu suit 92,1%)
dudi dang chét rdn mau tréng.

Quy trinh chung dé tong hop hop chét B4

Dung dich chira hop chat B3 (8,98 g, 39,0 mmol) va 4-flobenzonitril (5,20 g, 43,0
mmol) trong DMSO khan (100 ml) dugc bd sung K,CO3 (26,9 g, 195 mmol) vao. Hén
hop phan ung nay dugc khudy & nhiét @6 120 °C trong 16 gio. LCMS cho thiy phan
tng da két thic. Hon hop nay dugc rét vao nude (200 ml) va duge gom lai bang cach
loc. Chét rén duoc hoa tan trong EtOAc (600 ml) rdi rira bang nuéc (200 mix3) va rira
bing nudc mubi (200 m1x3), lam kho bang Na,SO, khan va ¢d dudi ap sudt giam. Cin
dwoc nghidn bing n-hexan (100 ml) d& thu duoc hop chat B4 (11,0 g, hiéu sudt
85,5%) du6i dang chét rén mau tring.

Quy trinh chung dé tdng hop hop chat B5

Huyén phti chtra hop chit B4 (7,00 g, 21,2 mmol) trong THF khan (120 ml) dugc bd
sung LiAlH, (4,10 g, 108 mmol) vao & nhi€t d6 0~10°C. Hon hop phan g nay dugc
hdi luu trong 3 gid. TLC va LCMS cho thdy phan tmg da két thuc. Hon hop phan tmg
nay dugc lam lanh xudng nhiét d6 0°C, va 1am nging bang nudc (4,1 ml), dung dich
NaOH (10%, 4,1 ml) va THF (120 ml) mot cach cAn than. HAn hop nay duge loc va
phﬁn dich loc dugc lam khod b%mg Na,SO, khan, ¢6 dudi ap sudt gidam. Can dugc
nghién bing n-hexan (100 ml) d& thu duge hop chat Y05 (5,60 g, thd) dudi dang chét
rin mau tring. Dung dich chita hop chat B5 (5,60 g, thd), trong MeOH (150 ml) dugc
bd sung Boc,O (9,42 g, 42,4 mmol) vao. Hén hop ndy duge khudy & nhiét do khoang
18°C trong 2 gid. LCMS cho thdy phan tmg da két thuc. Dung dich nay duoc cb trong
chan khong va can dugc tinh ché bing cach sic ky nhanh combi flash (dung moi rira
giai: THF/PE = 1/20) dé thu duoc hop chit Y05 _Boc (5,80 g, tho). Hon hop chira hop
chit B5_Boc trong HCl/dioxan (4N, 80 ml) duoc khudy & nhiét ¢ 18°C trong 3 gio.
LCMS cho thdy phan tng da két thic. H8n hop phan tmg nay dugc cb dusi ap suét
giam dé thu dugc hop chit B5 (5,10 g, hiéu suit 72,0%) duéi dang chét rin mau tring.
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.Boc

N
HN\) Boc I/\NH F.
Pdj(dba)s,xantphos, l/\N’ N \) Ocn
O/ar Cs,C0; N Hel /@’ =
dioxane F3CO : K,COj3, DMSO
FsCO dioxane /O/
3 F4CO
c1 c2

(\NO (\N/©/\ 2

LiAIH,

o e o
F5CO F5CO

So dd 3
Quy trinh chung dé téng hop hop chét C1

Huyén phi chira 1-bromo-4-(triflometoxy)benzen (20,0 g, 83,0 mmol), hop chét tert-
butyl piperazin-1-carboxylat (18,6 g, 99,6 mmol) trong dioxan (100 ml) dugc bd sung
Cs,CO; (37,8 g, 166 mmol) va Pd,(dba); (1,20 g), Xantphos (1,20 g) vao dudi khi
nito. Hon hop phan tmg nay duoc khudy & nhiét d6 120 °C dudi khi nito trong 16 gio.
TLC va LCMS cho thdy phan umg da két thuc. Nudc (200 ml) duoc bd sung vao va
hén hop nay duoc chiét bing EtOAc (100 mlx3 ). Cac 1ép hitu co gdp lai duoc rira
béng nude mudi (100 m1x2), 1am kho béng Na,SO,4 khan va c6 dudi ap suét giam. Can
duoc nghién bing MTBE (50 ml) d& thu dugc hop chit C1 (18,8 g, hiéu sudt 65%)

dudi dang chat ran mau do.

Quy trinh chung dé tng hop hop chit C2

Dung dich chira hop chit C1 (18,8 g, 54,0 mmol) trong HCl/dioxan (4N, 250 mmol)
dwoc khudy & nhiét d6 25°C trong 3 gid. LCMS cho thdy phan tng di két thic. Hon
hop phén tng nay duoc c6 d& thu dugc hop chit C2 (13,3 g, thd), hop chit nay dugc
sir dung truc tiép & bude tiép theo.

Quy trinh chung dé téng hop hop chét C3

Dung dich chira hgp chat C2 (13,3 g, 54,0 mmol) va 4-flobenzonitril (7,20 g, 59,4
mmol) trong DMSO khan (150 ml) dugc b6 sung K,CO5 (30,0 g, 216 mmol) vio. Hon
hop phén tmg nay dugc khudy & nhiét d6 120°C trong 16 gio. LCMS cho thiy phan
tng da két thuc. Hn hop nay dugc rét vao nude (600 ml) va duge gom lai bing cach
loc. Chét rén dugc hoa tan trong EtOAc (500 ml), lam kho bing Na,SO, khan va cb
duéi 4p sult giam. Cin dugc nghién bing n-hexan/MTBE dé thu dugc hop chit C3
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(11,8 g, hiéu suét 62,9%) duéi dang chit rin mau nau.

Quy trinh chung dé tbng hop hop chit C4

Huy@n phu chtra hop chit C3 (11,8 g, 34,0 mmol) trong THF khan (150 ml) duoc bd
sung LiAlH, vao (6,50 g, 170 mmol) & nhiét d6 0~10 °C. Hon hop phén g ndy dugc
hdi Iuu trong 3 gi¢r. TLC va LCMS cho thdy phan tng d4 két thic. Hon hop phén tmg
nay dugc lam lanh xuéng nhiét d6 0°C, va lam nguing béng nudc (6,5 ml), dung dich
NaOH (10%, 6,5 ml), va THF (100 ml) mét cach cAn than. Hon hop nay dugc loc va
phén dich loc duoc lam kho béng Na,SO,4 khan, c6 dudi ap suit gidm. Cdn duogc
nghién bing n-hexan/MTBE @& thu dugc hop chit C4 (5,37 g, hidu sult 45%) dusi

dang chat ran mau vang.

NH
O/NHz a ml’ Raney-Ni, H, O/ F
_—
N _TEA N MeOH N
HN

D1 D2

So d6 4

Quy trinh chung dé téng hop hop chit D1

Dung dich chira hop chit 4-(4-aminopiperidin-1-yl)benzonitril (500 mg, 2,48 mmol)
trong THF khan (5 ml) dugc bd sung TEA (754 mg, 7,45 mmol) tiép theo b sung (4-
flo-phenyl)-axetyl clorua (514 mg, 2,98 mmol) vao & nhiét d6 0°C. Sau khi khudy &
nhiét d6 nay trong 0,5 gio, hdn hop duoc dé 4m dén nhiét @6 20°C va khqu trong 16
gid. Hon hop phan tmg nay duge pha lodng bing nude (100 ml), chiét bing EtOAc
(50 m1x3). Dich chiét dugc rira béng nude mudi, 1lam kho béng Na,SO, va cb dé thu
duogc can, can nay dugc tinh ché bang cot silicagel (dung méi rira giai: PE/EA = 4/1
dén 1/2) @& thu duoc 380 mg (hidu sut: 45%) hop chit D1 duéi dang chét rin mau

tréng.

Quy trinh chung d& tdng hop hop chit D2

Dung dich chira hgp chéit D1 (380 mg, 1,13 mmol) trong MeOH (10 ml) duoc bb sung
Raney-Ni (50 mg) vao. Sau khi khudy & nhiét d9 20°C trong 2 gid, hdn hgp nay dugc
loc va phan dich loc dugc c6 ¢ thu dugc san phém thd, san phdm nay dugc tinh ché
bing cot silicagel (dung mdi rira giai: DCM/MeOH = 30/1 dén 10/1) d& thu dugc 150
mg (hiéu suit: 39%) hop chit D2 duéi dang chét rin mau tréng.
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E Br :
Ko ~
/©/ + HNC>—OH = NC@—ND—OH —NaH_ NC—@—NQ—O
NC DMSO DMF
: E1 E2

LiAlH, <:> NC>"°/—©
_—
THF H,N

E3
Sodd s

Quy trinh chung dé téng hop hop chit E1

Hbn hop gdm 4-flo-benzonitril (5,00 g, 41,3 mmol), piperidin-4-ol (8,35 g, 82,6 mmol)
va K,CO3 (5,71 g, 41,3 mmol) trong DMSO (50 ml) duoc khuéy & nhiét do 120°C
trong 16 gid. Hbn hop nay dugc pha lodng bing nuéc (100 ml), chiét bang EtOAc
(100 m1x3). Céc phén dich chiét gop lai dugc rira bing nudc (100 ml) va nude mubi
(100 ml), 1am kho bing Na,SO, khan va ¢6 dé thu duge cin. Cin dugc tinh ché bang
cot silicagel (dung mdi rira giai: PE/EtOAc = 5/1 dén 1/1) dé thu dugc 4,70 g (hiéu
suét: 57%) hop chit E1 duéi dang chit rin mau tréng.

Quy trinh chung dé t6ng hop hop chét E2

Dung dich chira hgp chit E1 (1,00 g, 4,94 mmol) trong DMF (10 ml) dugc bd sung
NaH (dich phén tan 60% trong du khoéang, 237 mg, 5,93 mmol) vao & nhiét d§ 0°C.
Sau khi khudy & nhiét d6 0°C trong 0,5 gi®, bromometyl-benzen (930 mg, 5,4 mmol)
duoc bd sung vao hdn hop ndy & nhiét d 0°C. Sau d6, hdn hop niy duge dé 4m dén
nhiét d6 20°C va dugc khudy trong 16 gid. Phan ng ndy dwoc 1am ngimg bing nudc
(100 ml) va chiét bing EtOAc (50 mlx3). Céc phén dich chiét gbp lai dugc rira bang
nuée (100 ml) va nuede mubi (100 ml), 1am kho béang Na,SO, khan va c6 dé thu dugc
can. Can dugc tinh ché bing cot silicagel (dung moi rira giai: PE/EtOAc = 4/1 dén
1/1) d& thu duoc 1,10 g (hiéu suét: 78%) hop chit E2 dudi dang chit rin mau tréng.

Quy trinh chung dé téng hop hop chét E3

Dung dich chira hop chit E2 (1,00 g, 3,42 mmol) trong THF khan (10 ml) dwoc bd
sung LiAIH, (390 mg, 10,2 mmol) vao & nhiét d§ 0°C. Sau khi khudy & nhiét d6 0°C
trong 0,5 gid, hdn hop niy dugc d& 4m dén nhiét do 20°C va khudy trong 0,5 gio.
Phan tmg nay dugc lam ngimg bang dung dich NaOH (0,5 ml), pha lodng bing nudc
(50 ml), chiét bing EtOAc (50 mlx3). Dich chiét dugc ria bing nudc mudi, 1am khd

béng Na,SO, va c6 dé thu duge cin, cin nay duoc tinh ché béng cot silicagel (dung
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mdi rira giai: DCM/MeOH = 20/1) dé thu dugc 350 mg (hiéu suét: 35%) hop chit E3
dudi dang chit rin mau tring.

F
K,CO,/DMSO Raney-Ni o
S ()Y e, —<}CX] ~ K]
1zo c Hz/MBOH H,N [}
F2

chm /gﬂr Cﬁ —— )8\5( \/@rc\f

(o]

F3 F4

7
MeMgCl OH
—_— N/ N N
THE ﬁn\/@
[0}

Sodd 6

Quy trinh chung dé téng hop hop chit F1

Hbn hop gdm 4-flo benzonitril (10,0 g, 82,0 mmol), 1,4-dioxa-8-azaspiro[4,5]decan
(11,8 g, 82,0 mmol) va K,CO; (11,4 g, 82,0 mmol) trong DMSO (100 ml) dugc khudy
& nhiét 6 100°C trong 16 gid. Hdn hop ndy duoc pha lodng bang nude (200 ml),
chiét bang EtOAc (250 mlx3). Céc phin dich chiét gop lai dugc rira bing nude (200
ml) va nudc mudi (200 ml), 1am kho bﬁng Na,SO, khan va c¢6 dé thu dugc 18,0 g
(hiéu suét: 90%) hop chét F1 dudi dang chét rin mau vang.

Quy trinh chung dé tbng hop hop chit F2

Dung dich chtra hop chét F1 (5,00 g, 20,0 mmol) trong MeOH (50 ml) dugc bd sung
Raney-Ni (1,0 g) vio. Sau khi khudy & nhiét 6 nay trong 4 gid, hén hop nay dugce loc
va phin dich loc dugc ¢b dé thu dugc hop chit F2 (5,00 g, hiéu suit: 98%) dudi dang

chat ran mau vang.

Quy trinh chung d& téng hop hop chit F3

Hbn hop gbém hop chit F2 (1,10 g, 4,50 mmol), axit 6-clo-2-etylimidazo[1,2-
a]pyridin-3-carboxylic (1,00 g, 4,50 mmol), EDCI (955 mg, 4,90 mmol), HOBt (661
mg, 4,90 mmol) va TEA (1,30 g, 13,3 mmol) trong THF (20 ml) dugc khudy & nhiét
d5 20°C trong 16 gid. Sau d6, hdn hop nay duoc pha lodng bing nude (50 ml) va chiét
bing EtOAc (50 mlx3). Dich chiét dugc gdp lai, rira bing nudc mudi, 1am kho bing
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Na,SO, va cd d& thu dugc cin, cin nay duoc tinh ché bing cét silicagel (dung moi rira
giai: DCM/MeOH = 20/1 dén 15/1) d& thu dugc 1,50 g (hiéu suét: 75%) hop chét F3
dudi dang chét rin mau vang.

Quy trinh chung d& tdng hop hop chit F4

Dung dich chira hop chét F3 (1,40 g, 3,08 mmol) trong THF/HCI (5 ml/5 ml, HCI: 2M)
dwoc hdi luu trong 16 gid. Hon hop nay duoc pha lodng biang nudc (80 ml) va bazo
hoéa bang dung dich nuéc NaOH (2M, 5 ml) dén d6 pH = 8. Sau d6, hdn hop nay
dugc chiét béng EtOAc (50 mlx3). Dich chiét duoc g0p lai, rira béng nude mudi, 1am
kho bing Na,SO, va ¢b dé thu duoc 1,00 g (hidu suit: 79%) hop chit F4 dudi dang

chat rdn mau nau.

Quy trinh chung d& téng hop hop chit F5

Dung dich chtta hop chit F4 (100 mg, 0,24 mmol) trong THF khan (5 ml) dugc bd
sung MeMgBr (0,16 ml, 0,48 mmol, 3,0 M trong dietyl ete) timg giot vao & nhiét do -
78°C. Hbn hop nay dugc khudy & nhiét d6 ndy trong 0,5 gid. Hén hop phan tmg ndy
duoc 1am ngimg bing MeOH (1 ml), pha lodng bing nudc (30 ml), chiét bing EtOAc
(20 mlx3). Cac phﬁn dich chiét duoc gop lai, rira béng nude mubi (30 ml), 1am kho
bing Na,SO, va c6 dé thu duoc cin, cin ndy dugc tinh ché bing Prep-HPLC (TFA
0,1% 1am chit phu gia). Hau hét MeCN duoc loai bd dudi ap suit giam, dung méi
con lai dugc loai bod bﬁng cach lam déng khd dé thu duoc 27 mg (dudi dang mudi

TFA, hiéu sut: 21%) hop chét F5 dudi dang ddu mau vang xam.

/\ K,CO. 7\ Raney Ni/H, HN 7\
Nc—@—F + HN  N—Boc 2% Nc—@—u N—Boc —— > \—Q—N N—Boc
— DMsO —/ MeOH \__/

G1 G2

T z N7
N NN TFA/IDCM - g
_TrAlbem |
EDC/HOBt \)§$—NH — NH — TEAITHF
—_—
e O

N—Boc [o]
/

So dd 7

Quy trinh chung d& tdng hop hop chit G1
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Dung dich chtra 4-flo-benzonitril (7,80 g, 63,9 mmol) va 1-Boc-piperazin (10,0 g,
53,7 mmol) trong DMSO (200 ml) dugc bd sung K,CO; (14,8 g, 107 mmol) vao. Hbn
hop thu dugc duoc khuéy & nhiét d6 100°C trong 16 gid. TLC va LCMS cho théy
phén tmg da két thiic. Dung m6i DMSO dugc loai bo trong chan khong, va cin dugc
tao huyén phi trong nuéc (100 ml), chiét bing EtOAc (100 mlx3). Cac phéan dich
chiét gop lai dugc rira bing nuée (100 ml) va nudc mudi (100 ml), lam khd béng
Na,S0, khan va c6 d thu dugc cin. Cin dugc tinh ché bing cich két tinh lai tir
MeOH (150 ml) d& thu dwgc 7,08 g (hiéu suit: 43%) hop chat G1 duéi dang bot mau
trang.

Quy trinh chung dé téng hop hop chét G2

Dung dich chira hop chét G1 (1,00 g, 3,50 mmol) trong MeOH (50 ml) dugc bd sung
Raney-Ni (0,50 g) vao. Huyén phii ndy dugc loai khi trong chan khéng va dugc thdi
bing khi H, theo ba lan. H8n hop phan tmg nay dugc khudy & nhiét d6 20°C trong 4
gi® dudi moi trudng khi H, (45 psi (310,264kPa)). LCMS cho thiy phan tmg d4 hoan
thanh. Hon hop phan tng nay duoc loc va phan dich loc duge c6 dudi ap suit giam va
tinh ché bing cot silicagel (dung mdi rtra giai: EtOAc/PE = 3/1 dén EtOAc, TEA 1%
lam chét phu gia) dé thu duoc 1,00 g (hiéu suit: 100%) hop chit G2 dudi dang bét

mau trang.

Quy trinh chung dé tbng hop hop chét G3

Hdn hop gdm hop chit axit 6-clo-2-etylimidazo[1,2-a]pyridin-3-carboxylic (140 mg,
0,48 mmol), G2 (90 mg, 0,40 mmol), EDCI (234 mg, 1,20 mmol), HOBt (162 mg,
1,20 mmol) va TEA (121 mg, 2,00 mmol) trong THF (10 ml) dugc khudy & nhiét do
20°C trong 16 gid. LCMS cho thdy phan tng da két thiic. Hon hop phan ung nay
duoc rét vao nudce (30 ml), chiét bing EtOAc (20 mlx3). Céc phan dich chiét gop lai
dugc rira béng nude mudi (10 ml), 1am kho béng Na,SO,4 khan va ¢6 dé thu duoc cin.
Cin duoc tinh ché bing cot silicagel (dung moi rira giai: PE/EtOAc = 8/1 dén 4/1) dé
thu duge 120 mg (hiu sudt: 47%) hop chit G3 duéi dang bot mau trang.

Quy trinh chung dé tdng hop hop chit G4

Dung dich chita G3 (120 mg, 0,24 mmol) trong DCM (5ml) dugc bb sung TFA (1,5
ml) vao. Dung dich thu dugc dugc khqu & nhiét d6 20°C trong 6 gid. LCMS cho
thdy phan g da két thiic. Dung mdi dugc loai bd béng céch c6 d& thu dugc 92 mg
mudi TFA (hiéu sut: 87%) ctia hop chit G4 duéi dang bot mau tréng, ma khong cn
tinh ché thém & budr tiép theo.
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Quy trinh chung dé tdng hop hop chit G5

Dung dich chira hop chit G4 (45 mg, 0,11 mmol) va TEA (40 mg, 0,55 mmol) trong
DCM (10 ml) dugc bd sung timg giot 4-flobenzoyl clorua (21 mg, 0,13 mmol) vao.
Hbn hop thu duogc dwoc khudy & nhiét d6 20°C trong 1,5 gid. LCMS cho thiy phan
mg da két thic. Hon hop phan tmg niy duge cd tao ra cin, cidn nay dugc tinh ché
bing Prep-HPLC (TFA 0,1% lam chét phu gia), hiu hét CH;CN duoc loai bd béng
cach 1am bay hoi dudi &p suét giam, va dung méi con lai dugc loai bo bing cach lam
dong kho dé thu duoc 35 mg mubi TFA (hiéu suét: 71%) ctia hop chét G5 dudi dang

b6t mau tring.
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O,
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BocHN BocHN o EDCI HOBt,TEA

Theon
© THF, 20 °C

OCF, OCF,

/
o
N—  BMg OCF,
5 HN/_< >-NC>—(O _TramCM_
JoC|
THF 20°C BocHN T
HS

So dd 8

Quy trinh chung dé tong hop hop chét H1

HOn hop gdm hop chit etyl piperidin-4-carboxylat (10,0 g, 63,6 mmol), 4-
flobenzonitril (8,10 g, 65,5 mmol), K,CO; (14,4 g, 104 mmol) trong DMSO (150 ml)
duge khudy & nhiét & 120°C trong 16 gid. LCMS cho thAy phan ing di két thtic. Sau
khi loai bd dung mdi trong chan khong, can dugc rét vao nude (100 ml), chiét bang
EtOAc (50 m1X3), cdc phin dich chiét gop lai dugc rira bing nuée mubdi (50 ml),
lam kho bﬁng Na,SO,4 khan va cd dé thu dugc cin, cin ndy duoc tinh ché bﬁng cot
silicagel (dung mdi rira giai: PE/EtOAc = 4/1) d8 thu dugc 9,50 g (hiéu sult: 51%)
hop chit H1 dudi dang diu mau ti.

Quy trinh chung dé tdng hop hop chét H2

Hbn hop gdm hop chat H1 (8,50 g, 33,0 mmol), Raney Ni (1,00 g) trong MeOH (300
m]) duoc khudy & nhiét d6 20°C duéi moi trudng khi H, trong 4 gio. LCMS cho thay
phan tng da két thuc. Sau khi loc, phﬁn dich loc dugc c6 @ thu dugc cdn, cin nay
duoc tinh ché bing cot silicagel (dung moi rira giai: EtOAc, TEA 0,5% lam chat phu
gia) dé thu duoc 6,08 g (hiéu sut: 71%) hop chit H2 dudi dang chit réin mau tring.



30168

Quy trinh chung d& tdng hop hop chit H3

Hbn hop gém hop chat H2 (6,08 g, 26,0 mmol), Boc,O (6,83 g, 32,8 mmol) va TEA
(2,55 g, 25,7 mmol) trong THF (150 ml) dugc khudy & nhiét d6 20°C trong 16 gid.
LCMS cho thay phan ung di két thiic. Sau khi loai bé dung méi, hdn hop duoc rét
vao nudc (100 ml), chiét bing EtOAc (50 mlx3), cac phén dich chiét gop lai duoc rira
béng nuéc mudi (50 ml), 1am kho bing Na,SO, khan va cd dé thu dugc can. Can dugc
tinh ché bing cot silicagel (dung mdi rira gii: PE/ EtOAc = 4/1) dé thu duogc 6,80 g
hop chit H3 thd dudi dang chit rin mau tring, chét rin ndy duoc sit dung & bude tiép

theo ma khong can tinh ché thém.

Quy trinh chung dé téng hop hop chét H4

Hbn hop gdm hop chét H3 (thd, 6,80 g) va dung dich KOH 2M (20 ml) trong MeOH
(100 ml) duge khudy & nhiét d6 30°C trong 3 gio. LCMS cho thdy phan tmg da két
thac. Sau khi loai béd dung mdi béng cach co, cin duoc rét vao nudc (100 ml). Pha
nuée duge chiét bing EtOAc (30 mlx2) va bi loai bo, 16p nuée duge axit héa dén do
pH = 4 bang dung dich HCl 2M mét céch cén than va chiét bang EtOAc (50 mlx3).
Cic phin dich chiét gop lai dwoc rira bing nuéc mudi (40 ml) va lam kho bing
Na,SO, khan, ¢6 dé thu dugc 5,50 g hop chit H4 tho dudi dang chit rin mau tring,

chét rin nay duogc sir dung & budce tiép theo ma khong cAn tinh ché thém.

Quy trinh chung dé téng hop hop chat HS

Hon hop gdm hop chét H4 (thd, 5,50 g), N,0-dimetylhydroxylamin hydroclorua (4,76
g, 49,0 mmol), EDCI (9,55 g, 49,0 mmol), HOB (6,62 g, 49,0 mmol) va TEA (10,3 g,
82,0 mmol) trong THF (150 ml) dugc khudy & nhiét d6 20°C trong 12 gid. LCMS cho
thiy phéan tmg da két thic. Sau khi loai bd dung méi dudi ap suit giam, hon hop nay
duoc rét vao nude (100 ml), chiét bang EtOAc (70 mlx3). Cac phén dich chiét gop lai
duge rita bing nuée mudi (50 ml), 1am khé bing NaySO, khan va ¢o d€ thu duoc can,
cin ndy duge tinh ché bing cot silicagel (dung mbi rira giai: PE/EtOAc = 4/1) dé thu
duge 5,80 g (3 budc, hidu suét: 63%) hop chit H5 dudi dang chit rin mau do.

Quy trinh chung dé téng hop hop chét H6

Hbn hop gdm Mg (99,6 mg, 4,15 mmol) va 4-(triflometoxy)-phenyl bromua (1,00 g,
4,15 mmol) trong THF khan (15 ml) duoc khudy & nhiét ¢ 50°C cho dén khi Mg gin
nhu bién mét. Sau d6, dung dich chtra hop chat H5 (400 mg, 1,06 mmol) trong THF
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khan (10 ml) duoc bd sung timg giot vao dung dich trén & nhiét 46 0°C. Hon hop thu
duoc duge khudy & nhiét do 20°C trong 3 gidy nita. LCMS cho thdy phan tmg da két
thtic. Sau khi phan tmg nay duoc 1am ngimg bing dung dich nuéc NH,Cl bdo hoa (20
ml), hdn hop dugc chiét bing EtOAc (20 mIx3). Céc phan dich chiét gdp lai duoc ria
béng nuéde mubi (10 ml), 1am kho béng Na,SO, khan va ¢ dé thu dugc cin, cin niy
dugc tinh ché bang c6t silicagel (dung méi rira gidi: PE/EtOAc = 4/1) dé thu dugc 100
mg (hiéu sudt: 21%) hop chit H6 duéi dang chét rin mau tréng.

Quy trinh chung dé tdng hop hop chit H7

Dung dich chira hop chit H6 (100 mg, 0,21 mmol) trong DCM (20 ml) duoc bb sung
TFA (4 ml) vao, sau d6, hdn hop nay dugc khudy & nhiét d 20°C trong 5 gio. Sau khi
loai bd dung moi trong chan khéng, hdn hgp nay dugc rét vao nudc (20 ml), chiét
bing EtOAc (10 ml), dich chiét dugc loai bo. Lép nuéce duge bazo héa dén ¢ pH =
9,0 bing dung dich nu6c NaOH 1M, chiét bing EtOAc (20 mlx3). Céc phén dich
chiét g0p lai duogc rira béng nudc mudi (10 ml), 1am kho béng Na,SO,4 khan va c6 dé
thu dugc cédn, cin nay dugc st dung truc tiép & budc tiép theo ma khong cAn tinh ché

thém.
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Quy trinh chung dé tdng hop hop chit I1

Hbén hop g@)m 4-bromobenzonitril (1,40 g, 7,80 mmol), tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat (2,00 g,
6,48 mmol), kali cacbonat khan (2,68 g, 19.5mmol) va PdCly(dppf) (0,95 g, 1,30
mmol) trong DMF khan (30 ml) dugc khudy & nhiét @6 80°C dudi moi trudng khi nito
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trong 16 gi®. Hon hop phan tng nay dugc rét vao nude (100 ml) va chiét bing EtOAc
(50 mix3). Céc phan dich chiét gop lai dugc rira bang nudc (50 ml) va nuéce mudi (50
ml), lim khé bing Na,SO, khan va c6 dé thu dugc cin. Cin dugc tinh ché bing cot
silicagel (dung moi rira giai: PE/EtOAc = 8/1) d& thu duoc 1,50 g (hidu sut: 83%)
hop chét 11 duéi dang d4u mau vang.

Quy trinh chung dé téng hop hop chét 12

Hbn hop gbém I1 (1,50 g, 5,00 mmol) va Raney Ni (500 mg) trong MeOH (40 ml)
duoc hydro héa & nhiét do 25°C dudi ap sudt khi hydro 45 psi (310,264 kPa) trong 3
gio. Hobn hop nay dugce loc va ph?tn dich loc duogc cd dé thu dugc san phém thd. San
phim thé dugc tinh ché bang cot silicagel (dung mdi rira gidi: DCM/MeOH = 10/1,
TEA 1% lam chit phu gia) d& thu duoc 635 mg (hiéu suét: 42%) hop chit 12 duoi
dang bt mau vang.

Quy trinh chung dé téng hop hop chit I3

Hdn hop gdm hop chét axit 6-clo-2-etylimidazd[1,2-a]pyridin-3-carboxylic (278 mg,
1,24 mmol), 12 (300 mg, 1,03 mmol), EDCI (242 mg, 3,10 mmol) va HOBT (167 mg,
3,10 mmol) trong THF (15 ml) duoc khudy & nhiét d6 20°C trong 8 gio. Hbn hop
phén ng nay dugc rot vao nude (30 ml), chiét bang EtOAc (20 mlx3). Cac phan dich
chiét gop lai duge rira bing nuéc (20 ml) va nuée mudi (20 ml), 1am khé bang
Na,SO, khan va c6 dé thu duoc cin. Cin duge tinh ché bang cot silicagel (dung moi
rira giai: DCM/MeOH = 10/1, TEA 0,5% lam chit phu gia) ¢ thu dugc 500 mg (hiéu
suét: 97%) hop chit I3 duéi dang bdt mau vang.

Quy trinh chung dé tdng hop hop chit 14

Dung dich chira I3 (500 mg, 1,00 mmol) trong DCM (16 ml) dugc bd sung TFA (4 ml)
v&o va hdn hop thu duge dugce khudy & nhiét d6 20°C trong 5 gio. TLC cho thiy phan
ung da két thc. Hon hop phan tng nay dugc co dé thu duoc 300 mg (dudi dang mubi
TFA, hiéu suét: 75%) hop chit 14 tho dudi dang dau mau vang, hop chét nay dugc st
dung & budc tiép theo ma khong cin tinh ché thém.

Quy trinh chung dé tdng hop hop chat IS

Hbn hop chira 14 (100 mg, 0,25 mmol) va Et;N (76 mg, 0,75 mmol) trong THF khan
(10 ml) dugc bb sung 4-flobenzoyl clorua (48 mg, 0,30 mmol) vao & nhiét do 0°C.
Hbn hop thu duge duoc khudy & nhiét do 20°C trong 30 phit. LCMS cho théy phan
{ng da hoan thanh. Hén hop phan ng dwgc rét vao H,O (10 ml), chiét bang EtOAc
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(10 mlx3). Céc phan dich chiét gop lai dugc rira bing nuée mudi (10 ml), lam khd
b%mg Na,SO,4 khan, va cd dé thu duoc cin. Cin dugc tinh ché bing Prep-HPLC (TFA
0,1% lam chat phu gia), hiu hét MeCN duoc loai bd bﬁng cach c¢6, sau do, 0,5 ml
dung dich HCI dic dugc bd sung vao va nudc duoc loai bo bang cach lam dong khod
d thu duge 26 mg (dusi dang mubi HCI, hiéu suit: 20%) hop chat IS dudi dang bot
mau tring.

Br
Cl
/@/Cl (©/ ﬁ\\g r@
N7 N NH, N /=N H \/@/Br | g
— _—
\)#OH EDCI/HOBt f\er sz(dba): P(o-toly)s,
0 0

J1

So dd 10
Quy trinh chung dé tdng hop hop chét J1

Hbn hop gdm hop chét axit 6-clo-2-etylimidazo[1,2-a]pyridin-3-carboxylic (300 mg,
1,34 mmol, 4-bromo-benzylamin (248 mg, 1,34 mmol), EDCI (286 mg, 1,47 mmol),
HOBt (198 mg, 1,47 mmol) va TEA (405 mg, 4,01 mmol) trong THF khan (10 ml)
duoc khudy & nhiét @ 20°C trong 16 gio. Sau do, hdn hgp nay duoc pha lodng bing
nuée (50 ml) va chiét bing EtOAc (40 mix3). Céc phén dich chiét gop lai duoc rira
béng nude mudi (100 ml), 1am kho bﬁng Na,SO, khan va c6 dé thu duogc 450 mg (hiéu
suét: 86%) hop chit J1, hop chét nay dugc st dung truc tiép & bude tiép theo.

Quy trinh chung 8 tdng hop hop chit J2

Hbn hop gdm hop chét J1 (100 mg, 0,25 mmol), 1-flo-4-vinyl-benzen (46 mg, 0,38
mmol), Pdy(dba); (23 mg, 0,025 mmol), P(o-toly); (8 mg, 0,025 mmol) va TEA (129
mg, 1,27 mmol) trong DMF (2 ml) dugc khudy & nhiét d6 100°C trong 16 git dudi
mdi trudng khi N,. Hon hop phan tmg ndy dugc pha lodng bang nude (50 ml) va chiét
bang EtOAc (40 mlx3). Cac phén dich chiét gop lai dugc rira bang nuéc (100 ml) va
nude mudi (100 ml), 1am khd béng Na,SO, khan va cb dé thu duoc san phém tho, san
phim ndy dugc tinh ché bang prep-HPLC (NH3H,O 0,1% lam chit phu gia). Hau hét
MeCN duoc loai bo dudi &p suét giam, dung méi con lai duge loai bo bing cach lam
dong khd dé thu dugc 14 mg (hiéu suat: 13%) hop chét J2 dudi dang chét rin vo dinh
hinh mau tring.
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Quy trinh chung dé tdng hop hop ch4t K1

Dung dich chita 3-aminobenzonitril (4,12 g, 34,9 mmol), 4-(triflometoxy)benzaldehyt
(8,38 g, 44,1 mmol) va HOAc (2,43 g, 40,5 mmol) trong DCE (100 ml) dugc khudy &
nhiét d6 25°C trong 3 gid, sau d6, NaBH(OAc); (12,7 g, 60,0 mmol) dugc bb sung
vao hdn hop phén tmg nay va hdn hop thu duge duge khudy ¢ nhiét 4o 25°C trong 16
gid, TLC cho thdy phan tmg d& hoan thanh. Hon hop phan tng dugc bazo hoa bing
dung dich nuéc NaHCO; cho dén khi 6 pH = 8, chiét bang EtOAc (30 ml X 3), cac
phin dich chiét gop lai duoc lam kho bing Na,SO, khan va c6 dusi 4p sudt giam dé
thu dugc 11,4 g (hiéu sut: 98%) hop chat K1 duéi dang chét rin mau vang. D9 tinh
khiét LCMS: 93%, ma khong cin tinh ché thém & budc tiép theo.

Quy trinh chung d& tng hop hop chét K2

Dung dich chira hop chét K1 (2,00 g, 6,85 mmol ) trong DMF (10 ml ) dwoc b sung
tung giot theo ting phin vao huyén phu chira NaH (0,328 g, 8,20 mmol, dich phén tan
60% trong dau parafin) trong DMF khan (5 ml) béng bom tiém trong khoang thoi gian
10 phit duéi khi N, déng thdi duy tri nhiét 6 bén trong nim trong khoang tir 0°C dén
10°C. Hén hop phén tmg nay dugc khudy & nhiét do 25°C trong 10 phit. Sau d6, Mel
(1,06 g, 7,47 mmol) dugc bb sung timg giot theo timg phan vao hén hop phan tmg
trong khoang thoi gian 10 phut bing bom tiém ddng thoi duy tri nhiét d6 bén trong
ndm trong khoang tir 0°C dén 10°C rdi khudy & nhiét do 25°C trong 14 gid. Phan umg
nay dugc lam ngung bing dung dich nuéc NH,Cl bdo hoa va chiét bing EtOAc ( 30
ml X 3 ). Céc phdn dich chiét gop lai dugc lam khd béng Na,SO, khan va c6 dudi
ap suét giam. Cin dugc tinh ché bang cot silicagel (dung mdi rira giai: PE/EtOAc =
12:1) dé thu duge 350 mg (hiéu suét: 17%) hop chit K2 dudi dang diu mau vang.
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Quy trinh chung dé téng hop hop chit K3

Dung dich chtra LiAlH, (300 mg, 7,89 mmol) trong THF khan (10 ml) duoc khudy &
nhiét do 0°C trong 5 phut, sau d6, dung dich chira hop chit K2 (350 mg, 1,14 mmol)
trong THF khan (10 ml) dugc bb sung timg giot theo ting phén vao hdn hop nay trong
khoang thoi gian 10 phut va hén hop thu duoc duge hdi luu trong 3,5 gid, phan ung
ndy duoc 1am nging 14n lugt bing H,O (5 ml) va dung dich nuéc NaOH 15% (3 ml)
va H,0 (10 ml), hdn hop niy duoc chiét bing EtOAc (15 ml x 3), céc phan dich chiét
g0p lai dugc 1am kho bang Na,SO, khan va c6 dudi 4p sut giam d thu dugc 300 mg
(hiéu suét: 85%) hop chit K3 duéi dang dau khong mau.

NC
HN
Br. Na,CO. LIAIH, o
NC + \.@—OCF; —2—:—> ° ——‘—»
acetone THF
OH
OCF; OCF;
L1 L2

So db 12
Quy trinh chung d& tng hop hop chat L1

Dung dich chtta 3-xyanophenol (1,40 g, 11,8 mmol), 4-(triflometoxy)benzyl bromua
(3,29 g, 13,0 mmol) va Na,CO; (3,23 g, 23,4 mmol) trong axeton (100 ml) dugc
khudy ddng thoi duy tri sy hdi luu nhe trong 15 gid, TLC cho thiy phan tmg da hoan
thanh. H3n hop phan tmg dugc loc d& loai bo két tia. Dung dich nay duoc chiét bang
EtOAc (20 ml x 3), cac phﬁn dich chiét gop lai dugc 1am khod bang Na,SO, khan va cb
du6i ap suit giam dén khd, sau do, san phim thé dugc tinh ché bang cot silicagel
(dung mdi rira gii: PE/EtOAc = 12/1) dé thu dwoc 3,01 g ( higu suat: 87% ) hop chat
L1 dudi dang diu khéng mau.

Quy trinh chung dé tdng hop hop chit L2

Dung dich chitra LiAlH, (325 mg, 8,55 mmol) trong THF (10 ml) dugc khudy & nhiét
d6 0°C trong 5 phut, sau d6, dung dich chira 3-3 (500 mg, 1,71 mmol) trong THF (10
ml) dugc bd sung timg giot theo timg phén vao hdn hgp nay trong khoang thoi gian 10
phit, va hdn hop thu dugc dugc hdi Ieu trong 3,5 gid, TLC cho thiy phan tng da
hoan thanh. Phan mg nay dugc 1am ngimg 14n lugt bing H,O (3 ml), dung dich nudc
NaOH 15% (3 ml) va H,O (9 ml), chiét bing EtOAc (20 ml x 3), cic phén dich chiét
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gop lai dugc lam kho bing Na,SO, khan va c6 dudi ap suét giam @ thu dugc 480 mg
(hiéu sut: 96%) hop chit L2 duéi dang dau khong mau.

NC

" 4 ™

N
Pd,(dba) N N
TFA Xant-phtzus. t-BauONa LIAIH,
> _— —_—
DCM tolene THF
OCF, OCF,

OCF; OCF,
M1 M2 M3

Bog

So dd 13
Quy trinh chung dé tdng hop hop chit M1

TFA (50 ml) duoc bd sung timg giot vao dung dich chira hop chét tert-butyl 4-(4-
(triflometoxy)phenyl)piperidin-1-carboxylat (12,5 g, 36,2 mmol) trong DCM (100 ml)
ddng thoi gitt nhiét do bén trong nim trong khoang tir 0 dén 5°C trong khoang thoi
gian 30 phit, sau d6, hdn hgp phan tmg nay dugc khudy & nhiét d6 25°C trong 17 gio.
Hdn hop phéan ing nay dugc chiét bing DCM (20 ml x 3), cac phén dich chiét gop lai
duge 1am kho bing Na,SO, khan va c6 dudi 4p sudt giam dé thu duoc 8,50 g (hiéu
suét: 96%) hop chit M1 duéi dang bot mau vang.

Quy trinh chung & tng hop hop chét M2

Dung dich chitra hop chat M1 (1,00 g, 4,08 mmol), hop chét 3-bromophenylisoxyanua
(890 mg, 4,92 mmol ), Pdy(dba); (750 mg, 0,819 mmol), Xantphos (720 mg, 1,24
mmol) va t-BuONa (1,70 g, 12,3 mmol) trong toluen (30 ml) dugc khudy dudi khi N,
& nhiét do 110°C trong 18 gid. Hhén hop phéan umg niy dugc lam nging bang nudc
(20 ml) & nhiét 4 0°C, sau d6, loc qua 16p d&m xelit. Hon hop nay dugc chiét biang
EtOAc (20 ml x 3). Céc phan dich chiét gop lai duoc lam khé bing Na,SO, khan va
c6 dudi 4p sudt giam dé thu duge san phim tho. San phdm thd duge tinh ché bing sic
ky silicagel (dugc rira giai bing: PE: EtOAc =7 : 1) dé thu dugc 1,00 g (hiéu suit:
69%) hop chit M2 dudi dang chit rdn mau vang.

Quy trinh chung dé tdng hop hop chit M3

LiAlH, (280 mg, 7,36 mmol) duoc bd sung vao THF (5 ml) va dugc khudy dudi khi
N, & nhiét d6 0°C trong 30 phut. Sau d6, dung dich chira hop chit M2 (500 mg, 1,44
mmol) trong THF (5§ ml) dugc bb sung timg giot vao huyén phi ndy ddng thoi gift
nhiét do bén trong nim trong khoang tir 0 dén 5°C trong khoang thoi gian 30 phut.
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Sau d6, hén hop phan Umg nay dugc hdi luu trong 3,5 gid, TLC cho thiy phan tng da
hoan thanh. Phan tmg nay dugc lam ngimg 1an luot bang (3 ml) H,O, dung dich nudc
NaOH 15% (3 ml) va H,0 (9 ml). H3n hop nay dugc chiét bang EtOAc (20 ml x 3),
cac phan dich chiét gop lai dugc 1am kho bang Na,SO,4 khan va c6 dudi ap suét giam
8 thu duoc 390 mg (hiéu sudt: 83%) hop chit M3 dusi dang dau mau vang,

o N
— —_—— ——
Br  Toluene, reflux P*PhsBr  n.BuLi, THF % DMF ¥

N1 N2 N3

—_— —_—
MeOH THF

N4 NS

So dd 14
Quy trinh chung dé tdng hop hop chét N1

Dung dich chira 4-bromo benzyl bromua (10,0 g, 40,0 mmol) va PPh; (10,5 g, 40,0
mmol) trong toluen (100 ml) dugc gia nhiét dén hdi luu trong 12 gid. Sau khi d& nguoi
xuéng nhiét 36 trong phong, hén hop nay duge loc va bi loc duge rira b'?lng toluen
(200 ml), 1am khd trong chan khong cao @2 thu duoc hop chat N1 (19,5 g, hiéu suét:
95%) dudi dang bt mau tréng, hop chét nay dugc st dung truc tiép O budc tiép theo.

Quy trinh chung dé tong hop hop chét N2

Huyén phi chira hop chét N1 (14,4 g, 28,1 mmol) trong THF khan (120 ml) duoc b
sung timg giot #n-BuLi (11,8 ml, 29,5 mmol, dung dich 2,5 M trong hexan) vao ¢ nhiét
d6 -70°C, hdn hop niy dugc khudy & nhiét do -70°C trong 30 phut. Sau do, hdn hop
nay dugc lam 4m dén nhiét d6 0°C, va dung dich chira tetrahydro-4H-pyran-4-on
(2,95 g, 29,5 mmol) trong THF khan (10 ml) dugc bd sung ting giot vao ¢ nhiét do 0-
10°C. Sau d6, hdn hop phan tmg nay dugc khudy & nhiét d6 20°C trong 12 gid. Dung
dich NH,Cl bdo hoa (100 ml) duoc bd sung vao & nhiét 4 0-10°C, rdi pha lodng béng
nuée (200 ml), chiét bing EtOAc (100 ml x 2). Lép hitu co gdp lai duge b dudi ap
sudt giam dé thu dugc cin, cdn nay dwgc tinh ché bang cot silicagel (dung mdi rira
gidi: PE/EtOAc = 8/1) d& thu dugc hop chit N2 (4,90 g, hi¢u suat: 69%) dudi dang

dau mau vang.

Quy trinh chung dé téng hop hop chét N3
Hdn hop gdém hop chit N2 (4,90 g, 19,3 mmol), Zn(CN), (2,38 g, 20,3 mmol) va
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Pd(PPhs), (2,24 g, 1,94 mmol) trong DMF (20 ml) dugc gia nhiét dén héi luu trong 1
gitr dudi khi N,. Sau d6, hdn hop phan ung nay dugc pha lodng bang nude (100 ml)
va EtOAc (100 ml). Sau khi lgc, 16p hitu co duge tach va rira bing nudc mudi, lam
kho bing Na;SO, va c6 dudi ap suit giam dé thu dugc diu thé, diu ndy dugc tinh ché
bang cot silicagel (dung mdi rira giai: PE/EtOAc = 10/1) d8 thu dwoc hop chit N3
(5,50 g, hiéu sult: 69%) dudi dang diu mau vang nhat.

Quy trinh chung d téng hop hop chét N4

Hbn hop gdm hop chét N3 (500 mg, 2,51 mmol) va Pd/C (100 mg, 10%) trong MeOH
(20 ml) duogc khudy dudi khi H, (bau khi) & nhiét do 20°C trong 24 gio. Hon hop nay
duoc loc va phﬁn dich loc dugc co dudi ap suit giam dé thu dugc hop chit N4 thd
(420 mg) dudi dang diu mau vang nhat, hop chét nay duoc st dung tryuc tiép & budc
tiép theo.

Quy trinh chung dé téng hop hop chét N5

Vao dung dich chira hop chit N4 (400 mg, néu trén) trong THF khan (10 ml) duoc bd
sung LiAIH, (378 mg, 9,94 mmol) vao & nhiét 46 20°C, hdn hop phan mg nay duoc
gia nhiét & nhiét d§ 70°C trong 12 gi¢. Nude (0,4 ml) va dung dich NaOH 2M (0,4
ml) dugc bd sung timg giot vao hdn hop phan tmg nay & nhiét do 20°C d 1am nglng
phan tmg. Sau do, hdn hop nay dugc loc va ba loc duge ria bang THF (20 ml x 2).
Phén dich loc gop lai dugc ¢ dudi ap sult giam dé thu duoc cin thd (440 mg) dudi
dang diu mau vang nhat. Cin dugc hoa tan trong DCM (30 ml) va dung dich HCI IM
(30 ml), sau d6, chiét bing DCM (30 ml x 2). Lép nuée duge diéu chinh dén do pH =
8 bang dung dich NaHCO; bdo hoa, sau d6, chiét bang DCM (40 ml x 3), pha hitu co
g6p lai dugc 1am kho bing Na,SO, khan va c6 d& thu dugc hop chét N5 (310 mg, hiéu
suét 2 budc: 60%) dudi dang gom.

ci
+ K2CO;3 S cl PhNMe, Cl
SH acetone cl s
o1

02

_AIBN, NBS cl _ BocNH_ c A ©
N - . A\
cm4 T NaH, THE S NBoc, DCM S NH,
o3 o4 05

So dd 15

-43-



30168

Quy trinh chung d& tdng hop hop chit O1

Hon hgp chita 4-clothiophenol (10,0 g, 69,5 mmol) va K,CO; (29,0 g, 210 mmol)
trong axeton (110 ml) dugc bd sung 2,3-diclo-1-propen (9,90 g, 90,0 mmol) vao. Hbn
hop thu duge duoc khudy & nhiét o 60°C trong 5 gid. Sau khi d ngudi xudng nhiét
d6 trong phong, hdn hop nay dugc loc va phﬁn dich loc duogc c6 dudi ap suét giam dé
thu duoc 10,0 g (hiéu sut: 65%) hop chét O1 duéi dang bt mau vang.

Quy trinh chung d tdng hop hop chit 02

Dung dich chira hop chét O1 (10,0 g, 45,9 mmol) trong PhNMe, (50 ml) dugc khudy
& nhiét do6 190°C trong 20 gid. Sau khi d& nguoi xubng nhiét do trong phong, hdn hop
ndy duoc chiét bing TBME (30 mlx3). Cac phin dich chiét gop lai dugc rira bing
nuée mudi (20 ml), 1am kho bing Na,SO, khan va c6 dusi ap suit giam dé thu duge
cdn, can nay duogc tinh ché bing cot silicagel (dung mdi rira gidi: PE/EtOAc = 20/1)
d4 thu duoc 8,00 g (hiéu sudt: 96%) hop chét 02 dudi dang bdt mau tréng,

Quy trinh chung dé tdng hop hop chat O3

Dung dich chtta AIBN (300 mg, 1,83 mmol) va NBS (1,95 g, 11,0 mmol) trong CCly
(10 ml) dugc khudy & nhiét @ 80°C trong 10 phut, sau d6, dung dich chira hop chét
02 (2,00 g, 11,0 mmol) trong CCl, (20 ml) duoc bd sung vao dung dich trén. Hon hop
thu duoc duoc khudy & nhiét do 80°C trong 17 gid. Sau khi dé ngudi xudng nhiét do
trong phong, hdn hop nay duoc loc va phﬁn dich loc dugc cd dudi ép suit giam dé thu
duoc cidn, cdn nay dugc tinh ché bing cot silicagel (dung moi rira gidi: PE/EtOAc=
15/1) d& thu duoc 2,17 g (hiéu sudt: 76%) hop chat O3 dudi dang bot mau vang.

Quy trinh chung 2 tdng hop hop chit 04

Hdn hop chira NaH (120 mg, 3,00 mmol, dich phén tan 60% trong dau khoang) trong
THF khan (10 ml) duoc bd sung ting giot dung dich chira Boc,NH (454 mg, 1,09
mmol) trong THF khan (15 ml) vao & nhiét 46 0°C duéi khi N,. Sau khi khudy & nhiét
d6 0°C trong 30 phut, dung dich chira hop chat 03 (500 mg, 1,93 mmol) trong THF
khan (10 ml) duoc bb sung timg giot vao & nhiét do 0°C. Hén hop thu dugc duge
khudy & nhiét d6 25°C trong 15 gi¢. Phan mg nay dugc lam ngimg bang nude (30 ml)
va chiét bang EtOAc (30 mlx3).Cac phin dich chiét gop lai dwoc rira bing nudc mudi
(20 ml), 1am kho béng Na,SO, khan va c6 dudi ap suét giam dé thu dugc bdt mau
vang, bt nay duoc tinh ché bang cot silicagel (dung moi rira gidi: PE/EtOAc= 12/1)
8 thu duge 400 mg (hidu suét: 53%) hop chit 04 dudi dang bot mau vang.
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Quy trinh chung dé tdng hop hop chit 05

Dung dich chira hop chit O4 (400 mg, 1,05 mmol) va TFA (15 ml) trong DCM (30 ml)
duoc khudy & nhiét d6 25°C trong 15 gid. Hon hop ndy dugc c6 dudi ép suét giam dé
thu dugc cin, cdn ndy dugc tao huyén phu trong dung dich nuéc Na,COj; bdo hoa (20
ml) va chiét bing EtOAc (20 mlx3). Cac phn dich chiét gp lai dugc rira bing nuoc
mubi (20 ml), lam khé bing Na,SO, khan va ¢6 duéi 4p sudt giam dé thu dugc 164
mg (hiéu sudt: 79%) hop chit O5 duéi dang bot mau vang.

(o]
! o*Q 5 Ha TsOH / Zn(CN),, Pd(PPhs), /
— Br —— > Br 0 ———» N= [o]
Br -PrMgCl, THF o Toluene DMF
P1 P2

P3

Pd-C/H, LiAlH, HaN
MeOH THF

P4 P5

So b 16
Quy trinh chung dé téng hop hop chét P1

Dung dich chira hop chét 1-bromo-4-iodobenzen (5,00 g, 17,7 mmol) trong THF khan
(20 ml) dugc bd sung ting giot i-PrMgCl (10 ml, 20,0 mmol, dung dich 2M trong
THF) vao & nhiét d6 -40°C. Sau khi khudy & nhiét d6 ndy trong 1 gio, dung dich chira
tetrahydro-4H-pyran-4-on (1,77 g, 17,7 mmol) trong THF khan (2 ml) dugc bd sung
timg giot vao & nhiét 9 -40°C. Sau d6, hdn hop nay duoc dé 4m dén nhiét 6 20°C va
khudy trong 2 gid. Dung dich NH4CI bdo hoa (50 ml) dugc bd sung timg giot vao &
nhiét d6 10-25°C, d& lam ngimg phan tmg, tiép theo bd sung nudc vao (50 ml). Hon
hop nay dugc chiét bing EtOAc (50 ml x 2). L6p hitu co gdp lai duge ¢ va tinh ché
béng cot silicagel (dung mdi rira giai: PE/EtOAc =20/1) dé thu duoc hop chat P1(1,58

g, hiéu sult: 35%) dudi dang bot mau tréng.
Quy trinh chung d téng hop hop chét P2

Dung dich chira hgp chét P1 (1,57 g, 6,11 mmol) va axit p-toluensulfonic monohydrat
(5 mg) trong toluen (40 ml) dugc gia nhiét dén hdi luu trong 8 giv. Dung dich phan
{mg nay dugc cd dudi dp sudt giam dé thu dugc hop chét P2 thé (1,62 g, khdi luong),
hop chét nay dugc st dung truc tiép & budc tiép theo.

Quy trinh chung d tdng hop hop chét P3
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Hén hop gdm hop chét P2 (1,62 g, tir trén ddy), Zn(CN), (835 mg, 7,11 mmol) va
Pd(PPhs)4 (783 mg, 0,678 mmol) trong DMF (15 ml) duoc gia nhiét dén hdi luu trong
1 gid dudi khi N,. Sau d6, hdn hgp phan ung nay dugc pha loang bang nudc (50 ml)
va EtOAc (30 ml x 3), 16p EtOAc duogc tich va rira bing nuéc mudi, lam kho béng
Na,SO,4 khan va c6 dudi ap suét giam dé thu duoc cin thd, cin nay duge tinh ché béng
cot silicagel (dung moi rira giai: PE/EtOAc = 20/1) d& thu dwoc hop chit P3 (930 mg,
hidu sut 2 budc: 82%) dudi dang ddu mau vang nhat.

Quy trinh chung dé tdng hop hop chét P4

Hén hop gdm hop chét P3 (930 mg, 5,02 mmol) va Pd/C (150 mg, 10%) trong MeOH
(20 ml) dwoc khudy & nhiét @6 20°C dudi khi Hj (1 atm (101,325 kPa)) trong 48 gid.
Hdn hop phan tmg nay dugc loc, va phén dich loc dugce cd dé thu duoc hop chét P4
thd, hop chét ndy duoc st dung truc tiép & bude tiép theo.

Quy trinh chung dé téng hop hop chét P5

Dung dich chira hop chét P4 (710 mg, 3,79 mmol) trong THF khan (30 ml) duoc bd
sung LiAlH, (720 mg, 19,0 mmol) vao & nhiét 4o 20°C trong 48 gio. Nudc (0,7 ml) va
dung dich NaOH 2M (0,7 ml) duoc bd sung timg giot vao hdn hop phan tng nay &
nhiét d6 20°C dé 1am ngimg phan tng, sau do, hdn hop nay duge loc va bi loc duge
raa béng THF (30 ml x 2). Phén dich loc gdp lai dugc cb dé thu duoc cin tho, cin nay
duoc pha lodng béng DCM (50 ml) va dung dich HCl 1M (40 ml), sau do, chiét bang
DCM (30 ml x 2). Lép nuéc duge didu chinh ¢én do pH = 8 bing dung dich NaHCO;
bio hoa, sau d6, chiét bing DCM (50 ml x 3), pha DCM gop lai dugc 1am khé bing
Na,SO, khan va c¢b d& thu dugc hop chit P5 (210 mg, hiéu sult: 29%) duéi dang dau
nhe.

HO ==—CH,NH, °
cl Cul, PdCI; (PPh;), 2 cl

1
™G

Q1
So dd 17
Quy trinh chung dé tong hop hop chét R1

Hbn hop gdm 4-clo-2-iodophenol (1,00 g, 3,94 mmol), propargylamin (1,08 g, 19,6
mmol), Cul (75 mg, 0,40 mmol), PdCL,(PPhs), (278 mg, 0,40 mmol) va TMG 421 g,
36,6 mmol) trong DMF khan (20 ml) dugc khudy & nhiét 6 50°C dudi khi N, trong 5
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gidr. Sau khi dé ngu6i xudng nhiét d9 trong phong, hdn hgp nay duge pha lodng bing
nuée (20 ml) va chiét bang EtOAc (30 mlx3). Céc phén dich chiét gop lai dugc rira
bing nuwdc mudi (15 ml), 1am kho bing Na,SO,khan va cb dudi 4p sudt giam dé thu
duoc cin, cin nay duge tinh ché bing prep-HPLC (NH3.H,0 0,1%). Hau hét CH;CN
dugc loai bé bang cach lam bay hoi dudi 4p sut giam, va dung moi con lai dugce loai
b6 bing céch 1am dong kho dé thu dugc 300 mg (hiéu sudt: 41%) hop chét R1 dudi
dang bt mau vang.

N N
NH;  NH,CH,COOH % D\ Boc,0 ¢ D\ CHyl
¢l HCI HN N cl EtN3, THF BocHN N Cl  K,CO; DMF

NH,

R1 R2
N N N \
OIS e O TS G SNV S O}
BocHN /N cl BocHN N cl —n_cT» H N /N cl HN N cl
R4 R4’

R3 R3'

So db 18
Quy trinh chung d& tdng hop hop chit R1

Dung dich chtta 4-clo-1,2-phenylendiamin (3,00 g, 21,1 mmol) va glyxin (2,00 g, 26,0
mmol) trong dung dich HCI 6N (16 ml) dugc khudy duéi khi N, & nhiét do 100°C
trong 72 gid. Sau khi d& ngudi xudng nhiét do trong phong, hén hop duoc tao huyén
pht trong dung dich NH3.H,O d4m dic (18 ml) va chiét bing CH,Cl, (30 mlx3). Céc
phn dich chiét gop lai dugc rira bing nudc mudi (20 ml), lam kho béng Na,SO, khan
va cb dudi ap sudt giam dé thu dwoc 1,21 g (hiéu suét: 32%) hop chat R1 dudi dang

bdt mau vang.

Quy trinh chung dé tbng hop hop chit R2

Dung dich chira hop chat R1 (3,62 g, 20,0 mmol) va TEA (4,04 g, 40 mmol) trong
THF (70 ml) dugc b sung timg giot Boc,0O (4,32 g, 20 mmol) vao & nhiét do 0°C va
dung dich thu dugc dugce khudy & nhiét 9 25°C trong 15 gid. Hon hop nay duge pha
lodng bang nudc (50 ml), chiét bing EtOAc (30 mIx3). Cac phin dich chiét gop lai
duoc lam kho béng Na,SO, khan va c6 dudi ép suit giam dé thu duoc cin, cin nay
dugc tinh ché bing cot silicagel (dung moi rira giai: PE/ EtOAc= 1/5) dé thu dugc 900
mg (hiéu sut: 16%) hop chit R2 dudi dang bot mau vang.

Quy trinh chung dé t5ng hop hop chit R3 & R3’
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Huyén phi chira hop chit R2 (600 mg, 2,14 mmol) va K,CO; (588 mg, 4,26 mmol)
trong DMF (20 ml) dugc bd sung timg giot CH;I (420 mg, 2,96 mmol) vao & nhiét do
0°C. Han hop thu duge duge khudy & nhiét 6 25°C trong 16 gid. Hon hop nay dugc
pha lodng bing nude (50 ml) va chiét bing EtOAc (30 mlx3). Céac phan dich chiét gop
lai dugc rira bing nuéc mudi (20 ml), 1am khd béng Na,SO,khan va cd dudi ap suét
giam d& thu duogc cin, cin nay duoc tinh ché bing cot silicagel (dung méi rira giai:
PE/EtOAc= 5/1) d& thu dugc 350 mg (hiéu suft: 56%) hdn hop gdm hop chat R3 va
hop chit R3’ duéi dang bot mau vang.

Quy trinh chung dé tdng hop hop chit R4 & R4’

Dung dich chtra hop chit R3 va hop chat R3’ (500 mg, 1,69 mmol) trong DCM (25 ml)
dugc bd sung timg giot TFA (12 ml) vao & nhiét do 0°C. Dung dich thu dugc dugc

khudy & nhiét 6 25°C trong 15 gio, hdn hop nay dugc cb dudi ap sudt giam dé thu

duoc can, can nay dugc tao huyén phi trong dung dich nudc Na,CO;3 bdo hoa (15 ml)

va chiét bing EtOAc (20 mlx3). Céc phin dich chiét gop lai duoc lam khé bang

Na,SO,4khan va c6 dudi ap suét giam dé thu duogc 289 mg (hi€u suét: 88%) hdn hop

gém hop chit R4 va hop chit R4’ dudi dang bdt mau vang, duoc sir dung truc tiép o

bude tiép theo ma khong cén tinh ché thém.

o

JC H o  HonB
Br\CENH, I-8u0” ~Cl Br N NHBoc DEAD, PPhs N
> = 1 <:[ j OCF;
OH BocNHCH,COzH, \QO Ho THF BocHN o
s2

TEA, THF Pd(PPhy),
s1

OCF, OCF;
N O TFA N O
SOy = SO
BocHN O bcm HN ©

S3 sS4

So db 19
Quy trinh chung dé tng hop hop chit S1

Dung dich chira Boc-GLY-OH (18,6 g, 106 mmol) va TEA (10,6 g, 105 mmol) trong
THF khan (200 mI) duoc bd sung timg giot isobutyl clorofomat (12,0 g, 87,9 mmol)
vao & nhiét d6 -20°C. Sau khi dung dich thu dugc dugc khudy & nhiét d -20°C trong
1,5 gity, dung dich chita 2-amino-5-clophenol (20,0 g, 106 mmol) trong THF khan (50
ml) dugc bd sung timg giot vao dung dich trén va hdn hop thu duge duoc khudy &
nhiét 6 25°C trong 17 gid. Phan tmg nay duoc lam ngung bing nudc (50 ml), va hdn
hgp nay duogc tao huyén phi trong dung dich nuéc NayCO;3 bdo hoa (20 ml), chiét
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bing EtOAc (50 mlx3). Cac phin dich chiét gop lai dugc rira bing nudc mubdi (30
ml), lam kho bﬁng Na,SO,4 khan va ¢6 dudi ap suét giam dé thu duoc cin, cin nay
duoc tinh ché bing cot silicagel (dung mdi rira giai: PE/EtOAc= 4/1) & thu duge 12,0
g (hiéu suét: 32,6%) hop chit S1 duéi dang bot mau vang.

Quy trinh chung d& téng hop hop chit S2

Dung dich chira hop chit S1 (5,00 g, 14,5 mmol) va PPh; (8,45 g, 32,2 mmol) trong
THF khan (70 ml) dugc khudy & nhiét d@6 0°C trong 30 phut, sau d6, DEAD (5,0 ml,
31,7 mmol) dugc bd sung timg giot vao. Dung dich thu dugc duoc khqu O nhiét do
25°C trong 15 gid. Hon hop phin tmg ndy dugc pha lodng bing nudc (20 ml) va chiét
bing EtOAc (30 mix3). Cac phan dich chiét gop lai dugc rira bing nuéc mudi (15
ml), 1am kho béng Na,SO,4 khan va c6 dudi ap suit giam dé thu dugc cin, cin nay
dugc tinh ché bing cot silicagel (dung méi rira giai: PE/EtOAc= 9/1) ¢ thu duge 2,40
g (hiéu suét: 51%) hop chit S2 dudi dang bot mau vang.

Quy trinh chung d& tdng hop hop chit S3

Dung dich chtra hop chit S2 (1,00 g, 3,06 mmol), axit 4-(triflometoxy) phenylboronic
(800 mg, 3,88 mmol), Pd(PPh3), (600 mg, 0,519 mmol) va dung dich nudc Na,CO;
2M (10 ml) trong DME (35 mL) dugc khudy & nhiét @6 80°C trong 17 gid. Hon hop
nay duoc pha lodng bing nuée (20 ml), chiét bang EtOAc (20 mlX 3), ria bang nudc
mudi (10 ml). Céc ph?m dich chiét gop lai dugc lam kho béng Na,SO, khan va cd dudi
ap sut giam dé thu dugc cin, cin nay dugc tinh ché _bﬁng cdt (dung moi rira giai:
PE/EtOAc= 9:1) d& thu dugc 1,00 g (hidu suit: 80%) hop chét S3 duéi dang bot mau

tra"lng.

Quy trinh chung d& tdng hop hop chét S4

Dung dich chira hop chét S3 (400 mg, 0,980 mmol) va TFA (7 ml) trong DCM (12 ml)
dugc khudy & nhiét d6 25°C trong 2,5 giv. Hn hop niy duoc cd dudi ép suit giam dé
thu dugc cdn, can nay dugc tao huyén phu trong dung dich nudc Na,CO; bédo hoa (15
ml) va chiét bing EtOAc (20 ml X 3). Céc phén dich chiét gop lai dwoc rira bing nude
mudi (15 ml), 1am kho bing Na,SO4 khan va cd dudi 4p sudt giam dé thu dugc 230

mg (hiéu suét: 76%) hop chit S4 duéi dang dAu mau vang.

CaO0, Pd,(dba);

! (o]
cl N
NH, “BUO J\N NH, (Ph,P),-ferrocene S/ TFA [ I Y\
cl =W WeCN C:N NHBoc ~ DCM cl s’ N,
T2

S
™
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So db 20

Quy trinh chung dé téng hop hop chit T1

Hbén hop chira tert-butyl-2-amino-2-thioxoetylcarbamat (450 mg, 2,37 mmol), CaO
(165 mg, 2,94 mmol), Pd,(dba); (365 mg, 0,400 mmol) va dppf (885 mg, 1,60 mmol)
trong MeCN (7 ml) dugc bd sung hdn hop gdm 2-clo-4-iodoanilin (500 mg, 1,97
mmol) trong MeCN (3 ml) vao & nhiét d 20°C, hdn hop thu duoc duoc khqu O nhiét
d6 60°C dudi méi truomg khi N, trong 8 gid. Sau khi dé nguéi xudng nhiét do trong
phong, hdn hop nay duge pha loang bing nude (20 ml), chiét bing EtOAc (30 ml X 3),
rira bing nudc mudi (10 ml), 1am kho bing Na,SO, khan va ¢d dudi 4p suat giam dé
thu dugc cdn, cén nay dugc tinh ché bing cot (duoc ria giai bang: PE/EtOAc=6/1) dé
thu duoc 500 mg (hiu sudt: 87%) hop chét T1 duéi dang bt mau vang.

Quy trinh chung dé tdng hop hop chit T2

Dung dich chira hop chat T1 (300 mg, 1,00 mmol) va TFA (5 ml) trong DCM (8 ml)
duoc khudy & nhiét d6 25°C trong 3 gid. Hon hop nay dugc c¢b dudi ap sut giam dé
thu duoc céan, can nay dugc tao huyén phu trong dung dich nudc Na,CO; bdo hoa (20
ml) va chiét bing EtOAc (20 mlX 3). C4c phén dich chiét gop lai duoc rira bang nude
mudi (20 ml), 1am khd bing Na,SO,4 khan va co dudi ap sudt giam dé thu duoc 182
mg (hiéu sult: 91%) hop chét T2 duéi dang bot mau vang.

NCO o
< F A /©/ 9 OOF
HO F .
2\/ L\/o NC N \)“/ Raney Ni
Cl —_— _ _—
Cs,C03, MeCN \©\ Mgl,/THF NG /©/ MeOH
F

u1 U2

OO
“2“\/©/

u3
So d6 21
Quy trinh chung & téng hop hop chét Ul

Hbn hop gdm epiclohydrin (4,00 g, 43,2 mmol), 4-flophenol (5,34 g, 47,6 mmol) va
Cs,CO; (14,1 g, 43,3 mmol) trong MeCN (50 ml) duge khqu & nhiét d6 80°C trong
17 gio. Sau khi dé ngudi xubng nhiét d trong phong, hdn hop nay dugc pha lodng
bing nude (50 ml), chiét bing EtOAc (50 ml x3), rira bing nuéc mudi (30 ml), lam
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kho béng Na,SO,4 khan va c6 dudi ap suit gidm dé thu dugce cin, cin nay dugc tinh
ché bﬁng cdt silicagel (duoc rira giai b%mg: EtOAc/PE =1: 10) @& thu dugc 2,10 g (hiéu
sudt: 29%) hop chéat Ul duéi dang dau khong mau.

Quy trinh chung @& tdng hop hop chit U2

Hbn hop gdm hop chédt Ul (1,00 g, 5,95 mmol), 4-xyanophenyl isoxyanat (1,03 g,
7,15 mmol) va Mgl, (825 mg, 2,98 mmol) trong THF khan (25 ml) dugc khuéy o
nhiét d6 60°C trong 17 gid. Sau khi ¢ ngudi xudng nhiét d6 trong phong, hén hop
ndy dugc pha lodng bing nudc (35 ml), chiét bing EtOAc (30 ml x3), rira bing nuéc
mudi (30 ml), 1am kho bing Na,SO, khan va ¢ dudi ap suit giam dé thu duge cin,
cin nay dugc rira bang EtOAC/PE (1/4, 15 ml) @ thu duoc 800 mg (hidu sudt: 43%)
hop chét T2 dudi dang bot mau tdi.

Quy trinh chung d& téng hop hop chit U3

Hbn hop gbém hop chit U2 (400 mg, 1,28 mmol) va Raney Ni (100 mg) trong MeOH
(20 ml) duge khudy dudi khi H, (50 psi (344,738kPa)) & nhiét do 30°C trong 17 gio.
Hbn hep nay duoc loc va phin dich loc duoc ¢6 dudi ap sudt giam dé thu duge 320
mg (hiéu sut: 78%) hop chit U3 duéi dang diu mau vang.

o O
| =N LiOH (aq)
=z * OEt
F NH, cl EtOH, reflux

EtOH, 50°C
overnight

NH //@R1
: O\ NH
EDC, HOB, TEA A NA
P

MC, rt, overnight g N
V3

So b 22

Quy trinh chung d& tdng hop hop chit V1

Hbn hop gdm 2-amino-4-flopyridin (0,41 g, 3,66 mmol) va etyl-2-cloaxetoaxetat
(0.66g, 4,02 mmol) trong EtOH (7 ml) dugc khudy & nhiét d6 hdi luu qua dém. Hon
hop phan uing nay dugc c6 dudi ap sudt giam va cin thu dugc duge tinh ché bing cach
séc ky cot (ty 1é n-hexan : etyl axetat =3 : 1) dé thu duoc hop chét V1.

Quy trinh chung @& t5ng hop hop chét V2

Huyén phu chira hop chit V1 (0,20 g, 0,90 mmol) trong MeOH (6 ml) dugc bb sung
dung dich nuéc LiOH (0,11 g, 4,5 mmol trong 2ml H,O) vao va sau do, hén hop thu
duge duge khudy & nhiét d6 50°C. Sau 2 gid, dung mdi hitu co dugc loai bo dudi ap
sudt giam, huyén phit nu6c thu dugc dugce axit hoa béng dung dich HCI IM (nuéc) va

-51-



30168

sau d6, két tiia thu dugc dugc loc va 1am kho trong chan khéng dé thu dugc hop chét
V2 (0,10 g, 60%) dudi dang chit rin mau tring.

Quy trinh chung dé téng hop hop chit V3

Dung dich dang dugc khudy chira hop chit V2 (0,030 g, 0,16 mmol), 1-etyl-3-(3-
dimetylaminopropyl)-carbodiimit (0,044 g, 0,23 mmol), 1-hydroxybenzotriazol (0,010
g, 0,078 mmol) va trietylamin (0,043 ml, 0,31 mmol) trong DMF khan dugc bd sung
benzylamin dugc thé (0,17 mmol) vao va hdn hop thu dugc duge khudy trong 4 gio &
nhiét 6 80°C. Dung méi hitu co dugce loai bé dudi ap sult giam va cén thu dugce dugc
tinh ché bing cach sic ky cot nhanh (ty 1é n-hexan : etyl axetat =2 : 1) dé thu dugc
hop chét V3.

Vi du 3: Hoat tinh in vivo trong m6 hinh cta chudt

Tac dung cua céc hop chét 171 va 175 1én kha ning chdng vi khuin ctia chudt bi
nhidm TB duoc so sanh véi tac dung ctia hop chit tham chiéu Isoniazid (INH). Chudt
BalbC céi 8 tudn tudi duoc gy nhiém bing 8x10° M. tuberculosis H3TRv bing cich
gy nhiém trong miii. Chut duoc lam chét & ngay 1 @ kiém soét s§ lugng CFU trong
phdi. Trong md hinh bénh nhidm tring cAp tinh, chudt duge diéu trj trong 3 ngay, bat
diu & ngay 6. Cac hop chét vira méi dugc hoa tan trong dung dich d-a-tocopheryl
polyetylen glycol 1000 sucxinat (ETPGS) 20% va dugc ding qua dudng miéng vao da
day duéi dang lidu don mdi ngay. Khé ning chéng vi khun dugc dénh gia trong phdi
sau khi ddng nhat héa co quan nay trong 1X PBS. Dich pha loang theo bac cta dich
treo m6 ddng thé ciia phdi dwgc phan tin 1én trén dia Middlebrook 7H11 va CFU
duoc xac dinh sau khi u 3 tudn & nhiét d6 37°C dudi 5% CO2.

Trong md hinh bénh nhiém tring cép tinh (sau 3 ngiy diéu tri; Fig. 3), mic d6 giam
CFU so vai chudt khong dugce diéu tri dugc quan sat trong phéi ctia chudt duge didu
tri bing 50 mg/kg mdi trong sb cac hop chit 171 hodc hop chat 175 dugc dung qua
dudng miéng. Néi chung, ca hai hop chét 171 va hop chit 175, thé hién tic dung trong
mo hinh chudt bi bénh nhiém tring cép tinh.

Nghién ctru vé céc chat rc ché sy sinh trudng clia truc khuan trong dai thuc bao da bi
han ché 1au do viéc cay CFU vudng trén dia, su sinh truéng cham cua truc khuan, céc
yéu cau vé d6 an toan va khé khin trong viéc thi€t 1ap cac diéu kién thich hop cla

bénh nhiém tring. Két qua 13, phuong phap nay ludn luén dugc sir dung lam thir
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nghiém th hai sau viéc chon loc ban dau hop chét c6 hoat tinh 1én sy sinh trudong
ngoai bao in vitro. Véi su xuét hién cta kinh hién vi d@)ng tiéu tu dong, cac han ché
néu trén c6 thé duoc khic phuc va phuong phép duge ding trong ban mé ta nay biéu

thi tinh kha thi cta viéc sang loc hop chét & quy mé 16n.

Hién nhién 13 cac hop chit dugc thir nghiém c6 hoat tinh chéng su sinh trudng M.
tuberculosis in vitro 13 cac hop nhit dy trién vong nhit. Cac chét trc ché tot nhét tach
dugc tir thu vién nay cé hoat tinh rc ché. Cac nghién ctru thém vé& mbdi quan hé cAu
tric-hoat tinh s€ goép phén xac dinh xem hoat tinh cuia chung cé thé duoc cai thién
thém hay khong. Pdng thoi, cac két qua trén cho thiy ring viéc gidm sit su sinh
truong M. tuberculosis bang kinh hién vi huynh quang tu dong 13 ¢6 hidu qua va do tin
cly cao va phuong phap nay cho phép chon loc nhanh cac hop chat chdng TB c6 hiéu
qua.
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A

A A 2
Yéu cau bao ho

1. Hop chét c¢6 cong thirc chung I:

trong do:

X 1a CH hodc N;

Y la CH, O hodc N;

m béng 0 hoic 1;

n béng 0 hodc 1;

R}, trong mdi 1an xuét hién, doc 1ap dugc chon tlr nhém bao gdm hydro, halogen,
metyl, etyl, t-butyl, phenyl, -NC(O)R’, -OR’, -C(O)R* -C(O)OR’;

R?, trong moi 14n xuét hién, doc 1ap duoc chon tir nhém bao gém hydro va hydroxyl,
R?, trong mdi 14n xuét hién, doc 1a8p duoc chon tir nhom bao gém metyl va etyl;
RY, trong mdi 14n xuét hién, doc lap duge chon tir nhém bao gdm hydro, halogen,
metyl, -metoxy va —CFj;

R’, trong mdi 14n xuét hién, doc lap dugc chon tir nhom bao gém Ci-G5
alkylhetorocycle, phenyl va benzyl,

va cac muoi dugce dung cua nd;
hoac

hop chét c6 cong thirc chung VII:
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trong do:

X 1a CH hodac N |

R*, trong mdi 14n xuét hién, doc 13p duoc chon tir nhém bao gém hydro, halogen, C;-
C, alkyl, -metoxy, —CF; va -OCF5; \

R”, trong m3i 14n xuét hién, doc 14p duoc chon tir nhém bao gdm metyl v etyl;

R%, trong mdi 14n xuét hién, doc 13p duge chon tir nhém bao gdm hydro, halogen,
metyl, -metoxy va —CFs3;

va cadc muoi dugce dung cua no, hoic

hop chit c6 cong thirc chung VIII:

trong do:

X 1a CH; hodc NH

n bang 0 hoic 1

R?, trong mdi lan xuét hién, doc 1ap duoc chon tir nhém bao gff)m metyl va etyl;
R, trong mdi l4n xudt hién, doc 13p dugc chon tir nhém bao gém hydro, halogen,
metyl, -metoxy va —CFj;

va cac muoi duge dung cua nd,

trong d6 hop chit c6 mot trong cac cong thirc 1-231, 238, 281-285, 289-300, 309-316,
325-328, 333-337, 340-350, nhu dugc thé hién trong bang sau day:
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, t6t hon néu 12 mét trong sb cac cong thue 1-21, 23-24, 26, 28-33, 35-57, 59-77, 79-
83, 85-87, 90-98, 100-102, 106-111, 113-116 118-124, 126-128, 130-142, 144-150,
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153, 155-167, 169-184, 186-188, 190-197, 199, 201, 203-208, 210-211, 213-214, 216,
218-231, 238, 281-285, 289-300, 309-316, 325-328, 333-337, 340-350 nhu duoc thé

hién trén day.

2. Hop chit theo diém 1, trong d6 hop chét nay c6 mét trong sb céac cong thuce 55, 171,
175 va 325 nhu duge thé hién sau day:

NN

55 ¢ kQNCN 3 5

171 o

FANEN,
g f
175 N

325 | °§
/N\\

va cac muoi duge dung cua no.

3. Dugc phim chira hop chét theo diém bat ky trong sb cac diém tir 1 dén 2, va chét
mang dugc dung.
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Két qua CFU phdi sau 3 ngay didu trj
p < 0,05
9- _ ke
*

Wded

log CFU/phd

Fig. 1
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