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Linh vye ky thuit dwge dé cip

Séng ché dé cap dén cac din xuét axit amin nhét dinh ma (rc ché su hoat hoa
yéu t6 nhan kappa B (NF-kB) dugc gy ra boi nhan t6 kich thich viém. Do d6, hop |
chét theo séng ché 1 hitu ich dé diéu tri cac r6i loan viém nhu bénh viém da khop
dang thip, bénh xo cimg rai rac, bénh hen, va bénh viém duong rudt. Sang ché ciing

duoc dé cap dén duoc phdm chtra hop chit nay va quy trinh didu ché ching.
Tinh trang ky thuat cia sang ché

Viém la ddp ung quan trong cta vat chu d6i v6i nhidm tring hodc ton thuong.
Tuy nhién, sy rdi loan diéu hoa cta dép Ung nay, voi két qua 1a tinh trang viém dai
déng hodc khong thich hop dan dén mot loat qua trinh bénh 1y. Cac rdi loan viém bao
gém bénh tu mién, di tmg, bénh hen, bénh phéi tac nghén man tinh va bénh nhiém
tring ma la nguyén nhan chinh cua bénh tat va tu vong. Cling tr¢ lén rd rang ring
bénh viém man tinh muc do nhe 1a co s& cua nhiéu bénh, bao g@)m bénh dai théo
duong, bénh ung thu, bénh tim mach va 161 loan thodi hoa than kinh. Do d6, viéc tim

ra thubc mai dé ngan chan tinh trang viém 1a linh vuc duoc quan tdm dac biét.

NF-kB 12 yéu t6 phién méa duoc biéu hién & khip noi ma diéu hoa su biéu hién
cua gen lién quan dén tinh trang viém va dau. Sy hoat héa ciia NF-kB déng vai tro
trung tAm trong tinh trang viém thong qua kha nang cua nd dé gay ra qud trinh phién
ma cla gen tién viém (xem Tak et al. NF-kB: a key role in inflammatory diseases. J
Clin Inv 2001; 107:7-11; va Liu et al. NF-xB signaling in inflammation. Signal
Transduct Target Ther. 2017;2. pii: 17023). Qua trinh tong hop cua xytokin tién viém,
nhu TNF-a, IL-1p, IL-6, va IL-8, dugc diéu tiét boi NF-kB, nhu su biéu hién cta
xyclooxygenaza 2 (COX-2), nitric oxit synthaza cam Ung dugc (iNOS), phan tir két
dinh (ICAM-1, E-selectin, va VCAM-I), chemokin (MCP-1, KC, MIP-1) va
metalloproteinaza. Nguogc lai, xytokin nhu TNF-a va IL-1B hodc prostaglandin dugc

tao ra boi COX-2 kich hoat sy hoat hoa NF-kB tao ra tirng dgt viém.

NF-kB duoc hoat héa & céac vi tri viém & cac bénh khac nhau bao g61n bénh

viém da khép dang thép, bénh viém xuong khép, ching xo vita dong mach, bénh xo
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clng rai rac, bénh hen, bénh viém dudng rudt, bénh dai thao duong, bénh Parkinson,
bénh Alzheimer, bénh xo cling ¢t bén teo co, chimg loang xuong, bénh luput ban dé
hé théng, bénh phéi tac ngh&n man tinh, dot quy, tdn thuong than cép tinh, bénh viém
ciu than, bénh vay nén, bénh viém da co dia, v.v. (Pai et al. Immune deficiency or
hyperactivity-Nf-kappab illuminates autoimmunity. J Autoimmun 2008; 31:245-251;
Zhang et al. NFkB in inflammation and renal diseases. Cell Biosci 2015; 5:63;
Roman-Blas et al. NF-kB as a potential therapeutic target in osteoarthritis and
rheumatoid arthritis. OsteoArthritis and Cartilage 2006; 14:839-848).

Corticosteroit da dugc phéat trién dé diéu tinh trang tinh trang viém va cé nhiéu
tac dung phu ma co thé 1a nhe hodc nghiém trong, dac biét 1a khi corticosteroit dugc
str dung trong khoang thoi gian dai. Chiang han nhu, corticosteroit c6 thé gy ra ting
khdi luong, ching phu, bénh ting huyét 4p, bénh tdng nhan ap, ching giam Kkali-
huyét, duc thiy tinh thé, r6i loan tim than, chimg lodng xwong, va lam suy yéu hé
mién dich. Thudc chdéng viém khong steroit (non-steroidal anti-inflammatory drug -
NSAID) ma hoat dong nho sy uc ché cta isozym xyclooxygenaza (COX) dugc ké
don rong rai nhung st dung thuong xuyén NSAID lién quan dén tac dung phu phd
bién bao gdm su kién vé tim mach (ching ting huyét ap, bénh nhdi mau co tim, dot
quy, va suy tim), tdc dung phu & da day - rudt (tinh trang viém da day lan téa va loét
roi rac ca da day va ta trang) ma co thé tr vong, tac dung phu ¢ than (bénh viém thén
k&) cling nhu phan Gng bét loi & gan (tinh trang viém nhiém transaminiti, tinh trang
viém gan). Céc qua trinh sinh hoc dé gén dich xytokin tinh trang viém da dugc phat
trién. Mac du cac qua trinh sinh hoc di duoc chi ra la 1am thuyén giam bénh ly va tién
trinh bénh viém, viéc st dung ching da bi han ché do phan ung bét loi nghiém trong
va thuc té 1a chiing triét tiéu sy bao vé cla vat chu chéng lai nhiém trung (Rider et al.
Biologics for Targeting Inflammatory Cytokines, Clinical Uses, and Limitations. Int J

Cell Biol. 2016; 2016:9259646).

Do d6, can phai phat trién thudc chdéng viém khéc véi it tdc dung phu hon khi

stt dung thudong xuyén. Sang ché dap ing nhu cau nay va cac nhu cau c6 lién quan.
Ban chat ky thuét ciia sang ché

Theo m6t khia canh, sang ché dé xuét hop chét c6 cong thic (1):
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trong do:
nla0, 1, 2, hoac 3;
duodng nét dut 12 lién két thy ¥;
Het 1a heteroaryl tuy y duoc thé béng R2, RP, va/hodc R®doc 1ap duoc chon tir

alkyl, alkoxy, halo, haloalkyl, haloalkoxy, xyano, hydroxy, amino, alkylamino,

dialkylamino, carboxy, va alkoxycacbonyl;
R! 14 hydro hodc alkyl;
R? 1a hydro hodc alkyl;

R3 1a hydro, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl,
thioalkyl, alkylthioalkyl, aminoalkyl, axylaminoalkyl, carboxyalkyl,
alkoxycacbonylalkyl, aminocacbonylalkyl, aryl, aralkyl, heteroaryl, hodac
heteroaralkyl, trong d6 aryl hodc heteroaryl tu n6 la mot phan ctia aralkyl hodc
heteroaralkyl tuy y dugc thé béng RY, R, va/hodc Rfddc 14p duoc chon tir alkyl,
alkoxy, hydroxy, halo, haloalkyl, haloalkoxy, xyano, nitro, carboxy, alkoxycacbonyl,

amino, alkylamino, v& dialkylamino;
R* 14 hydro hodc alkyl; va

R’ 1a -C(O)RS, trong d6 RO 1a alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
xycloalkyl, xycloalkylalkyl, heteroxycloalkyl, hodc heteroxycloalkylalkyl, trong do
aryl hodc heteroaryl ty né hodc 1a mot phan cta aralkyl hodc heteroaralkyl tuy y dugc
thé bing R, RM, va/hoic R doc lap duge chon tir alkyl, alkoxy, aminoalkoxy,
hydroxyalkoxy, alkoxyalkoxy, xycloalkyloxy, xycloalkylalkyloxy, aryloxy tuy y dugc
thé, aralkyloxy tuy y duoc thé, heteroaryloxy tuy y duoc thé, heteroaralkyloxy tuy y
dugc thé, heteroxycloalkyloxy tuy y dugc thé, heteroxycloalkylalkyloxy tuy y duoc
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thé, halo, haloalkyl, haloalkoxy, xyano, nitro, hydroxy, carboxy, alkoxycacbonyl,

amino, alkylamino, dialkylamino, axylamino, va sulfonylamino; hodc

R* va R’ cing véi nguyén t& nito ma ching gan vao tao thanh vong

heteroxycloamino c6 tir 5 dén 7 canh; hodc
mudi dugc dung cua no.

Theo khia canh thir hai, sang ché d& xuit duoc phdm chira hop chét ¢6 cong
thie (I) (hodc bét ky phuong an nao duge md ta & day), hodc mudi duge dung cia no;

va ta duoc dugc dung.

Theo khia canh thr ba, sang ché mo ta phwong phap didu tri bénh c6 thé diéu
tri dugc bang cach tc ché su hoat hoa NF-kB bao gém budc dung cho bénh nhan can
diéu tri luong hitu hiéu c6 tac dung didu tri cta hop chét c6 cong thire (I) hodc mudi
dugc dung cia no6 trong duoc pham chta hop chit ¢6 cong thuc (I) (hodc bét ky
phuong 4n nao dugc mo ta ¢ day) va ta dugce duge dung. Theo mot phuong an, bénh
1a bénh viém bao gém bénh ty mién, ching dau, di Gng, bénh hen, bénh phéi tac
ngh&n man tinh va bénh nhiém trung. Theo mot phuong an khéac, bénh l1a bénh viém
da khép dang thdp, bénh viém xuong khdp, ching xo vita dong mach, bénh xo0 cung
ri réc, bénh hen, bénh viém duong rudt, bénh dai thao duong, bénh Parkinson, bénh
Alzheimer, bénh xo cliing cdt bén teo co, chimg lodng xuong, bénh luput ban d6 hé
théng, bénh phéi tac nghén man tinh, bénh xo nang, dot quy, tdn thuwong than cép tinh,
bénh viém ciu than, bénh vay nén, bénh viém da co dia, bénh Behcet, bénh lao, bénh
Crohn, bénh viém dai trang, bénh Pagett, bénh viém tuy, bénh nha chu, bénh phéi do

tinh trang viém, va bénh viém than do luput.

Theo khia canh thtr tu, sang ché d& xuit hop chét c6 cong thire (1) (hodc bét ky
phuong 4n nao duoc mo ta & déy) hodc mudi duoc dung cia n6 dé st dung lam thude.
Theo mot phuong an, hop chét ¢ cong thire (1) (va bét ky phuong 4n nao duge mo ta
& day) hodc mubi duoc dung ctia né 1a hitu ich dé diéu tri bénh viém bao gém bénh tu
mién, ching dau, di ing, bénh hen, bénh phéi tac nghén man tinh va bénh nhiém
trung. Theo mdt phuong an khac, bénh 12 bénh viém da khép dang thép, bénh viém
xuong khép, chimg xo vita dong mach, bénh xo clng rai rdc, bénh hen, bénh viém
dudng rudt, bénh dai thdo duong, bénh Parkinson, bénh Alzheimer, bénh xo ctng cot

bén teo co, ching lodng xuong, bénh luput ban do hé théng, bénh phoi tic nghén man
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tinh, bénh xo nang, dot quy, tdn thuong than cép tinh, bénh viém ciu than, bénh vay
nén, bénh viém da co dia, bénh Behcet, bénh lao, bénh Crohn, bénh viém dai trang,
bénh Pagett, bénh viém tuy, bénh nha chu, bénh phéi do tinh trang viém, va bénh

viém than do luput.

Theo khia canh tht nam dé xuat hop chét c6 cong thirc (1) hodc mudi dugc
dung cua né (va bét ky phuong 4n nao dugc md ta & day) dé str dung trong diéu tri
bénh & bénh nhén, trong d6 sy hoat héa NF-kB gop ph?m vao bénh ly va/hoic triéu
chting ctia bénh. Theo mdt phuong an, bénh la bénh viém bao gém bénh tu mién,
chung dau, di ung, bénh hen, bénh phdi tic nghén man tinh va bénh nhiém trung.
Theo mdt phuong an khac, bénh 1a bénh viém da khop dang thap, bénh viém xuong
khép, chimg xo vita dong mach, bénh xo clng rai rac, bénh hen, bénh viém dudng
rudt, bénh dai thao dudong, bénh Parkinson, bénh Alzheimer, bénh xo cling cot bén teo
co, ching lodng xuong, bénh luput ban do he théng, bénh phéi tac ngh&n man tinh,
bénh xo nang, dot quy, tdn thuong than cép tinh, bénh viém cau than, bénh vay nén,
bénh viém da co dia, bénh Behcet, bénh lao, bénh Crohn, bénh viém dai trang, bénh
Pagett, bénh viém tuy, bénh nha chu, bénh phéi do tinh trang viém, va bénh viém than
do luput.

Theo khia canh thr sdu, sang ché d& xuit hop chét trung gian c6 cong thue (ID):

ay)
trong d6 duong nét dit, n, Het, R, R?, va R? 13 nhu duoc xéc dinh ddi véi cong
thire (I) & trén (bao gdm cac phuong an cia ching duge mo ta & day). Theo mot khia

canh, hop chét trung gian ¢6 cAu trac (1IB):
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(IIB)

trong d6 n, Het, R}, R?, va R? la nhu duge xac dinh dbi vai cong thire (I) (bao
gdm céc phuong én cia ching dugc md ta & ddy). Theo mdt khia canh khac, hop chét

trung gian co ciu trac (IIB°):

R1

\R2

[ T
NZ OA\'/NH2
R3
(IIB*)

trong d6 R!, R?, va R?1a nhu dugc xdc dinh d6i v6i cong thie (I) (bao gdm cic
phuong 4n cua chung duge mo ta & day) va pyridyl tuy y duoc thé bang R?, R,
va/hoac R

Theo khia canh thtr 7, sang ché dé xuit quy trinh didu ché hop chit co cong
thirc (IB):

IB)

trong d6, n, Het, R!, R%, va R? nhu dugc xéc dinh ¢ trén, R* 1a hydro hodc alkyl

va R’ 12 -CORS, trong d6 R® nhu dugc xac dinh & trén, bao gbm:

phan tng cta hop chét c6 cong thuc (1IB):



R1
o
Het N )Il
O%\‘/ NH2
R3
(IIB)
trong d6 dudng nét dut, n, Het, R!, R%, va R nhu duoc xdc dinh ¢ trén;

(i)  véi hop chét c6 cong thie R®COLG, trong d6 R® nhu duge dinh nghia
trong cong thitc (I) ¢ trén va LG 1a nhom roi chuyén trong diéu kién phan ung axyl
hoéa; hoac

(il)  vdihop chét c¢6 cong thirc R®CCOOH trong diéu kién phan g ngau hop
axit amin;

(iii)  tuy ¥ chuyén hop chit c6 cong thire (IB) thu duoc tir bude (i) hodc (ii)
thanh mudi cdng axit; hodc

(iv)  thy ¥ chuyén hop chét c6 cong the (IB) thu duge tir bude (i) hode (ii)
thanh bazo tu do.

Mo ta chi tiét sang ché

Dinh nghia:

Trir khi ¢6 quy dinh khéc, cac thuat ngir sau ddy duoc st dung trong phan mb
ta va yéu ciu bao ho duoc dinh nghia voi muc dich ciia sang ché va c6 nghia nhu sau:

“Alkyl” c6 nghia la gbc hydrocacbon hoa tri mot no mach thing co tir 1 dén 6
nguyén tir cacbon hodc gbc hydrocacbon hoéa tri mdt no phan nhanh c6 tur 3 dén 6
nguyén tt cacbon, vi du, metyl, etyl, propyl, 2-propyl, butyl, pentyl va céac gbc twong
tu.

“Alkylen” c6 nghia la gbc hydrocacbon hoa tri hai no mach thing co tir 1 dén 6
nguyén tir cacbon hodc gbc hydrocacbon hoa tri hai no phan nhanh c6 tir 3 dén 6
nguyén tir cacbon trir khi ¢6 quy dinh khac vi du, metylen, etylen, propylen, 1-

metylpropylen, 2-metylpropylen, butylen, pentylen va cac gbc tuong tu.



“Alkylthio” c6 nghia la gbc -SR, trong d6 R 12 alkyl nhu dugc xac dinh & trén,

vi du, metylthio, etylthio va cac gbc tuong tu.

“Alkylsulfonyl” c6 nghia la gbc —SO2R, trong d6 R 1a alkyl nhu dugce xé4c dinh

& trén, vi du, metylsulfonyl, etylsulfonyl va cac gbc tuong tu.
“Amin” c6 nghia la -NHo.

“Alkylamino” éé nghia 1a gdc -NHR, trong d6 R 1a alkyl nhu dugc xéac dinh &
trén, vi du, metylamino, etylamino, propylamino, hodc 2-propylamino va cac gbe

tuong tu.

“Aminoalkyl” c¢6 nghia la gbc hydrocacbon hoa tri mot mach thing co tir 1 dén
6 nguyén tir cacbon hodc gbc hydrocacbon hoa tri mot phan nhanh c6 tr 3 dén 6
cacbon duogc thé bé“mg ~NR’R”, trong d6 R’va R” 1a hydro hodc alkyl doc 1ap nhu
dugc x4c dinh & trén, vi dy, aminometyl, aminoetyl, metylaminometyl va céac géc

tuong tu.

“Alkoxy” c6 nghia la gbc -OR, trong d6 R 1a alkyl nhu duge xac dinh & trén, vi
dy, metoxy, etoxy, propoxy, hodc 2-propoxy, n-, iso-, hodc tert-butoxy va cac géc

tuong tu.

“Alkoxyalkyl” c¢6 nghia la gbc hydrocacbon hoa tri mdt mach thing c6 tir 1 dén
6 nguyén tir cacbon hodc gbc hydrocacbon hoéa tri mot phan nhanh c6 tir 3 dén 6
cacbon duoc thé bé“mg it nhat mot nhom alkoxy, chéng han nhu mot hodc hai nhém
alkoxy, chfmg han nhu duoc xac dinh & trén, vi du, 2-metoxyetyl, 1-, 2-, hodc 3-

metoxypropyl, 2-etoxyetyl va tuong tu.

“Alkoxyalkyloxy” c¢6 nghia la gbc —(O)R, trong d6 R 1a alkoxyalkyl nhu duoc

xéc dinh & trén, vi du, metoxyetoxy, etoxyetoxy va tuong tu.

“Aminoalkyloxy” c6 nghia la gbc -O-alkylen-R, trong d6 R 1a -NR’R”, trong
d6 R’va R” 1a hydro hodc alkyl doc lap nhu dugc xac dinh & trén, vi du,
aminoetyloxy, metylaminoetyloxy, dimetylaminoetyloxy, dietylaminoetyloxy va
tuong tu.

“Thioalkyl” c6 nghia la gbc hydrocacbon hoéa tri mdt mach thing c6 tir 1 dén 6
nguyén tir cacbon hodc gbc hydrocacbon hoa tri mot phan nhéanh ¢6 tir 3 dén 6 cacbon

duoc thé bang nhom -SH, vi dy, thioetyl, 1-, 2-, hodc 3-thiopropyl va tuong tu.



“Alkylthioalkyl” c6 nghia Ia gbc hydrocacbon héa tri mdt mach thang c6 tir 1
dén 6 nguyén tir cacbon hodc gbc hydrocacbon héa tri mt phén nhanh c6 tir 3 dén 6
cacbon duogc thé béng nhém alkylthio nhu dugc xac dinh & trén, vi du, 2-metythioetyl,
1-, 2-, hodc 3-etylthiopropyl va tuong tu.

“Alkoxycacbonyl” c6 nghia la gbc —C(O)OR, trong d6 R 1a alkyl nhu dugc xac

dinh & trén, vi du, metoxycacbonyl, etoxycacbonyl va tuong tu.

“Alkoxycacbonylalkyl” c6 nghia la gbc hydrocacbon hoa tri mdt mach thing
¢6 tir 1 dén 6 nguyén tir cacbon hodc gbc hydrocacbon héa tri mot phan nhanh c6 tir 3
dén 6 cacbon dugc thé bang nhom alkoxycacbonyl nhu duge xac dinh & trén, vi duy, 2-

metylcarboxyetyl, metylcarboxymetyl, 1-, 2-, hodc 3-etylcarboxypropyl va tuong tu.

“Axyl” c6 nghia la gbc —C(O)R, trong d6 R 1a alkyl nhu dugc x4c dinh ¢ trén,

vi du, metylcacbonyl, etylcacbonyl va tuong tu.

“Axylamino” c6 nghia la gbc -NHC(O)R, trong d6 R 1a alkyl nhu dugc xac
dinh & trén, vi du, metylcacbonylamino, etylcacbonylamino va tuong tu, hoac R ¢é
thé tuy y duoc thé bé“lng mot, hai, hodc ba phén tir thé doc 1ap dugc chon tir phén t
thé nhu dugc méd ta & day, vi du alkyl, hydroxyl, xycloalkyl, heteroxycloalkyl,
carboxy, alkoxycacbonyl, hydroxy, alkoxy, alkylthio, alkylsulfonyl, amino,

alkylamino, dialkylamino, halo, haloalkyl, haloalkoxy va xyano.

“Axylaminoalkyl” c6 nghia la gbc hydrocacbon hoa tri mdt mach thang c6 tir 1
dén 6 nguyén tir cacbon hodc gbc hydrocacbon hoa tri mét phan nhanh c6 tir 3 dén 6
cacbon duogc thé béng nhém axylamino nhu duge xdc dinh ¢ trén, vi du, 2-

axetylaminoetyl, 1-, 2-, hodc 3-etanoylaminopropyl va tuong tu.

“Aminocacbonylalkyl” c6 nghia la gbc hydrocacbon hoa tri mot mach thang c6
tir 1 dén 6 nguyén t& cacbon hodc gbc hydrocacbon hoa tri mdt phan nhénh c6 tir 3
dén 6 cacbon duoc thé bing nhém -CONRR’, trong do6 R 1a hydro hodc alkyl va R’ la
hydro, alkyl, alryl tuy y duoc thé, heteroaryl tuy y duoc thé, hoac R va R’ cung véi
nguyén tir nito ma ching gin vao tao thanh heteroxycloamino, vi du,
aminocacbonyletyl, metylaminocacbonyletyl, metylaminocacbonylmetyl, 1-, 2-, hodc

3-etylaminocacbonylpropyl, pyrolidinylmetyl, piperidinyletyl va tuong tu.
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“Aryl” c6 nghia 1 gbc hydrocarbon thom mdt vong hodc hai vong ¢6 tir 6 dén

10 nguyén tir vong, vi du, phenyl hodc naphthyl.

“Aralkyl” c6 nghia la gbc -(alkylen)-R, trong d6 R 1a aryl nhu duoc xac dinh &

trén, vi du, benzyl, phenetyl va tuong tu.

“Xycloalkyl” c¢6 nghia 1a gbc hydrocacbon hoda tri mdt no dang vong c6 tir ba
dén muoi nguyén tir cacbon, vi du, xyclopropyl, xyclobutyl, xyclopentyl, hodc

xyclohexyl va tuong tu.

“Xycloalkyloxy” c¢6 nghia la -O-R, trong d6 R 1a xycloalkyl nhu dugc xac dinh

& trén, vi du, xyclopropyloxy, xyclobutyloxy, xyclopentyloxy va tuong tu.

“Xycloalkylalkyl” c¢6 nghia la gbc -(alkylen)-R, trong do R la xycloalkyl nhu

duoc xac dinh & trén, vi dy, xyclopropylmetyl, xyclohexylmetyl va tuong tu.

“Xycloalkylalkyloxy” c6 nghia la gbc -O-xycloalkylalkyl nhu duoc xac dinh &
trén, vi du, xyclopropylmetyloxy, 2-xyclopropyletyloxy, 1-, 2-, 3-xyclobutylpropoxy

va tuong tu.
“Carboxy” ¢6 nghia 1a -COOH.

“Carboxyalkyl” c6 nghia 1a gbc hydrocacbon héa tri mdt mach thang c6 tir 1
dén 6 nguyén tir cacbon hodc gbc hydrocacbon hoa tri mot phan nhéanh ¢o tir 3 dén 6
cacbon duoc thé bing nhom carboxy nhu duge xac dinh & trén, vi dy, 2-carboxyetyl,

1-, 2-, hodc 3-carboxypropyl va tuong tu.

“Dialkylamino” c6 nghia la gbc -NRR’, trong d6 R va R’ 1a alkyl nhu duge xac
dinh & trén, vi du, dimetylamino, metyletylamino va tuong tu.

“Halo” ¢6 nghia 1a flo, clo, brom, hodc iot, tdt hon 14 flo hoic clo.

“Haloalkyl” ¢6 nghia la gbc alkyl nhu duge xac dinh ¢ trén, ma dugc thé bang
mdt hodc nhidu nguyén tir halogen, ching han nhu tr mot dén nam nguyén tr
halogen, chang han nhu flo hodc clo, bao gdm céac nguyén tir dugc thé bang halogen
khéc nhau, vi du, -CH2Cl, -CF3, -CHF», -CH2CF3, -CF2CF3, -CF(CHs)2 va tuong tu.
Khi alkyl chi duoc thé bang flo, n6 co thé dugc dé cap dén trong séng ché nay la

floalkyl.
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“Haloalkoxy” c6 nghia la gbc -OR, trong d6 R 1a haloalkyl nhu dugc x4c dinh
& trén, vi dy, -OCF3, -OCHF; va tuong ty. Khi R 1a haloalkyl, trong do alkyl chi dugc

thé bang flo, c6 thé dugc d& cap dén trong sang ché nay la floalkoxy.

“Hydroxyalkyl” c¢6 nghia la gbc hydrocarbon mach thing c6 tir 1 dén 6 nguyén
tir cacbon hodc gdc hydrocacbon hoéa tri mot phan nhinh c6 tr 3 dén 6 nguyén tir
cacbon dugc thé bing mot hodc hai nhom hydroxy, véi didu kién 1a néu hai nhém
hydroxy ¢6 mit, chung khong cling & trén mot nguyén tir cacbon. Céc vi du dai dién
bao gdm, nhung khong bi gi6i han ¢, hydroxymetyl, 2-hydroxy-etyl, 2-
hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymetyl)-2-metylpropyl, 2-hydroxybutyl,
3-hydroxybutyl,  4-hydroxybutyl,  2,3-dihydroxypropyl, 1-(hydroxymetyl)-2-
hydroxyetyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl va 2-(hydroxymetyl)-3-
hydroxypropyl, t5t hon 1a 2-hydroxyetyl, 2,3-dihydroxypropyl va 1-(hydroxymetyl)-
2-hydroxyetyl.

“Hydroxyalkyloxy” c6 nghia la gbc -O-R, trong d6 R la hydroxyalkyl nhu
duoc xac dinh & trén, vi du, hydroxymetyloxy, 2-hydroxyetyloxy, 1-, 2-, 3-
hydroxypropoxy va tuong tu.

“Heteroxycloalkyl” hodc “heteroxyclyl” c¢6 nghia la nhom mot vong hoa tri
mot no hodc chua no co tir 4 dén 8 nguyén tir vong, trong d6 mdt, hai, hodc ba nguyén
tir vong 1a nguyén t khac loai dugc chon tur N, O, hodc S(O)n, trong d6 n la sb
nguyén tu 0 dén 2, cac nguyén tir vong con lai 1a C. Ngoai ra, mot hodc hai nguyén tir
cacbon vong trong vong heteroxyclyl co thé tuy y duoc thé bang nhom —CO- va
heteroxycloalkyl dwgc ngung tu mot cach tily y vao phenyl hodc heteroaryl 5 hodc 6
canh nhu dugc xac dinh & trén. Cu thé hon, thuat ngit heteroxyclyl bao gbm, nhung
khéng bi gi¢i han &, pyrolidino, piperidino, homopiperidino, 2-oxopyrolidinyl, 2-
oxopiperidinyl, morpholino, piperazino, tetrahydro-pyranyl, thiomorpholino va tuong
tu. Khi vong heteroxyclyl chua no, né ¢o thé chira mot hodc hai lién két doi vong véi
didu kién 1a vong khong thom. Khi nhom heteroxyclyl chura it nhéat mot nguyén tir
nito, n6 ciing dugc dé cap dén & day 1a heteroxycloamino va phén nhom cua nhém
heteroxyclyl. Trir khi ¢6 quy dinh khac, vong heteroxycloalkyl tuy y dugc thé bang
mot, hai, hodc ba ph?m ttr thé doc 1ap duge chon tr alkyl, hydroxyl, alkoxy, amino,

alkylamino va dialkylamino.
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“Heteroxycloalkylalkyl” c6 nghia la gbc —(alkylen)-R, trong d6 R la vong
heteroxycloalkyl nhu dugc xac dinh & trén, vi du, tetraydrofuranylmetyl,

piperazinylmetyl, morpholinyletyl va tuong tu.

“Heteroxycloamino™ ¢6 nghia 1a nhém mot vong hoa tri mot no hodc chua no
¢6 tir 4 dén 8 nguyén tir vong, trong d6 mot hodc hai nguyén tir vong 1a nguyén tu
khac loai dugc chon tr N, O, hodc S(O),, trong do n la sb nguyén tu 0 dén 2, cac
nguyén ti vong con lai 1a C véi didu kién 1a it nhit mot nguyén t vong 1a N trir khi
¢6 qui dinh khac. Ngoai ra, mdt hodc hai nguyén tir cacbon vong trong vong
heteroxycloamino c6 thé ty y duoc thé bing nhém —CO-. Heteroxycloamino dugc
ngung tu mdt cach tiry ¥ vao phenyl hodc heteroaryl 5 hodc 6 canh nhu dugc xéac dinh
& trén. Cu thé hon, thuat ngit heteroxyclyl bao gdm, nhung khong bi gi6i han 6,
pyrolidino,  piperidino, homopiperidino, 2-oxopyrolidinyl,  2-oxopiperidinyl,
morpholino, piperazino, thiomorpholino va twong tu. Trir khi c6 quy dinh khéc, vong
heteroxycloamino c6 thé tuy y duoc thé bang mot, hai, hodc ba phan ti thé doc 1ap
dugc chon tir alkyl, halo, hydroxyl, alkoxy, amino, alkylamino, dialkylamino,

hydroxyalkyl, alkoxyalkyl, hodc aminoalkyl, mdi nhéom nhu duge dinh nghia & day.

“Heteroaryl” c6 nghia la gbc thom mot vong hodc hai vong hoa tri mot ¢6 tur 5
dén 10 nguyén t& vong, trir khi c6 quy dinh khac, trong do mot hoac nhiéu, (theo mot
phuong an, mdt, hai, hodc ba), nguyén tu vong 1a nguyén tr khac loai dugc chon tur N,
0, hodc S, cac nguyén tir vong con lai 1 cacbon. Cac vi du dai dién bao gdm, nhung
khong bi gigi han @, pyrolyl, thienyl, thiazolyl, imidazolyl, furanyl, indolyl,
isoindolyl, oxazolyl, isoxazolyl, benzothiazolyl, benzoxazolyl, quinolinyl,
isoquinolinyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl, tetrazolyl va
twong tu. Nhu duge dinh nghia & déy, cac thudt nglr “heteroaryl” va “aryl” loai trr 1an
nhau. Khi vong heteroaryl chtra 5 hodc 6 nguyén tir vong, né cling dugc dé cap dén ¢

day 1a heteroaryl 5 hodc 6 canh.

“Heteroaralkyl” cé nghia la gbc -(alkylen)-R, trong dé R 1a heteroaryl nhu
duoc xéac dinh & trén, vi dy, pyridinylmetyl va tuong ty. Khi vong heteroaryl trong
heteroaralkyl chita 5 hodc 6 nguyén tir vong, n6 cling dugc dé cap dén ¢ day la

heteroaralkyl 5 hodc 6 canh.

“Bénh nhan” c6 nghia la dong vat ¢ v, tot hon 1a nguoi.
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Sang ché ciing bao gbdm dan xuit dugc bao vé cia cac hop chét theo sang ché
nay (I). Vi du, khi cac hgp chét theo sang ché nay chira cdc nhom nhu hydroxy,
carboxy, thiol hodc nhom bét ky chtra (cac) nguyén tr nito, cac nhom nay c6 thé duoc
bao vé v&i cdc nhom béo vé thich hop. Danh sach tdng hop ciia cdc nhom bao vé thich
hop ¢6 thé dugc tim thdy trong T.W. Greene, Protective Groups in Organic Synthesis,
John Wiley & Sons, Inc. (1999), tai lidu nay dugc két hop & ddy bang cach vién dan
toan bd. Dan xuit duoc bao vé cua cac hop chét theo sang ché nay c6 thé dugc diéu

ché bang phuong phép dugc biét rd trong linh vuc nay.

Sang ché ciing bao gbdm dang da hinh va dang doteri hoa ctia cac hop chét theo

sang ché nay hodc muoi dugc dung cua no.

“Mubi dugc dung” ctia hop chat c6 nghia 1a muoi la duge dung va c6 dugc tinh

mong muon cua hop chét goc. Muoi nay bao gom:

mudi cong axit, dugc tao thanh véi axit vo co, chéng han nhu axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric va axit vo co tuong tu; hodc
dugc tao thanh véi axit hitu co nhu axit formic, axit axetic, axit propionic, axit
hexanoic, axit xyclopentanpropionic, axit glycolic, axit pyruvic, axit lactic, axit
malonic, axit suxinic, axit malic, axit maleic, axit fumaric, axit tartaric, axit xitric, axit
benzoic, axit 3-(4-hydroxybenzoyl)benzoic, axit xXinamic, axit mandelic, axit
metansulfonic, axit etansulfonic, axit 1,2-etandisulfonic, axit 2-hydroxyetansulfonic,
axit benzensulfonic, axit 4-clobenzensulfonic, axit 2-naphtalensulfonic, axit 4-
toluensulfonic, axit camphorsulfonic, axit glucoheptonic, 4,4’ -metylenbis-(axit 3-
hydroxy-2-en-1-carboxylic), axit 3-phenylpropionic, axit trimetylaxetic, axit
butylaxetic béc ba, axit lauryl sulfuric, axit gluconic, axit gluconic, axit
hydroxynaphthoic, axit salixylic, axit stearic, axit muconic va axit hiru co tuong tu;

hodc

mudi duoc tao thanh khi proton c6 tinh axit c6 mét trong hop chét gbc hoic
duoc thé bing ion kim loai, vi du, ion kim loai kiém, ion kim loai kiém th, hogc ion
nhom; hoéc phéi hop v6i bazo hitu co, chrfmg han nhu etanolamin, dietanolamin,
trietanolamin, trometamin, N-metylglucamin va bazo tuong tu. Cén phai hiéu 1a mudi

dugc dung khong doc. Thong tin thém vé& mudi duge dung thich hgp ¢ thé duoc tim

13



47376 14/90

théy trong Remington’s Pharmaceutical Sciences, 17th ed., Mack Publishing

Company, Easton, PA, 1985, ma dugc két hop & day bang cach vién dan toan bo.

Hop chat theo sang ché co thé co tam bét dbi xtng. Hop chét theo sang ché
chira nguyén tr duoc thé bt dbi xtmg c6 thé dugc tach thanh dang c6 hoat tinh quang
hoc hodc raxemic. Ba duoc biét rd trong linh vuc k¥ thuét nay cach didu ché dang c6
hoat tinh quang hoc, chéng han nhu bing cach phan giai nguyén liéu. T4t ca chit bét
dbi xtng, chit ddong phan khong d6i quang, tat ca hdn hop cla dang bét ddi xtng hozic
d6ng phan khong d6i quang va dang raxemic trong pham vi sing ché, trir khi hoa hoc
1ap thé hodc dang ddng phan dugc quy dinh cu thd. Nguoi co kién thic trung binh
trong linh vuc nay s& hiéu réng khi hop chét duge ky hiéu 1a chat dong phan 1ap thé
(R) hodc (S), no6 ¢o thé bao gdm chat déng phan 1ap thé (S) hoic (R) tuong Gmg 12 tap
cht, t6t hon 1a chét ddng phan dbi anh khong mong muébn c6 mit trong khoang it hon
10%, tdt hon 13 5% theo khdi lugng. Khoang c6 nghia 1a + hogc — 10% cta gid tri ban

dau.

Céc hop chét nhét dinh cta séng ché nay co thé ton tai nhu chét hd bién
va/hodc chit dong phan hinh hoc. T4t ca chit hd bién va cac chit dong phan cis va
trans c6 thé co, 1a dang riéng 18 va hdn hop cua ching trong pham vi sang ché. Ngoai
ra, nhu duge st dung ¢ ddy, thudt ngit alkyl bao gbm tit ca cac dang ddng phan c6 thé
¢ cuia nhom alkyl dugc noi dén do chi mot vai vi du dugce néu. Tuong tu khi cac
nhom dang vong nhu aryl, heteroaryl, heteroxyclyl dugc thé, ching bao gdm tht ca
chéit ddng phan vi tri du chi mot vai vi du dugc néu. Hon nira, tat ca hydrat cta hop
chét theo sang ché trong pham vi sing ché.

“Ox0” hodc “cacbonyl” c6 nghia 1a nhém =(0O).

“Alkyl tuy y duogc thé” c¢6 nghia 1a alkyl nhu duoc x4c dinh ¢ trén ma tuy y
duoc thé béng mot, hai, hodc ba ph?m tir thé doc lap duogc chon tur, vi du, alkyl,
hydroxyl, xycloalkyl, heteroxycloalkyl, carboxy, alkoxycacbonyl, hydroxy, alkoxy,
alkylthio, alkylsulfonyl, amino, alkylamino, dialkylamino, halo, haloalkyl, haloalkoxy
va Xyano.

“Alryl tuy y duoc thé” ¢6 nghia 1a aryl nhu duoc xac dinh ¢ trén ma tuy y duoc

thé bing mdt, hai, hogc ba phan tir thé doc lap dugc chon tir alkyl, hydroxyl,
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xycloalkyl, carboxy, alkoxycacbonyl, hydroxy, alkoxy, alkylthio, alkylsulfonyl,

amino, alkylamino, dialkylamino, halo, haloalkyl, haloalkoxy va xyano.

“Aryloxy tuy y duoc th&” ¢ nghia 1a gbc -O-alkylen-R, trong d6 R 1a alryl tuy
y dugc th8 nhu dugc x4c dinh & trén, vi du, benzyloxy, metoxybenzyloxy,

halobenzyloxy, 2-phenetyloxy va tuong tu.

“Aralkyl tuy y duoc thé” c6 nghia 1a -alkylen-R, trong d6 R 1a alryl tuy y duoc
thé, mdi alryl tuy y dugc thé nhu duge xac dinh & trén. “Aralkyloxy tuy y duoc thé”
c6 nghia la gbc -O-alkylen-R, trong d6 R 1a alryl tuy y duoc thé nhu duoc xac dinh &

trén, vi du, benzyloxy, metoxybenzyloxy, halobenzyloxy, 2-phenetyloxy va twong tu.

“Heteroaryl tuy y dugc thé” c6 nghia 12 heteroaryl nhu dugc xac dinh ¢ trén ma
tuy ¥ duge thé bing mot, hai, hogc ba phan tir thé doc 1ap dwoc chon tu alkyl,
alkylthio, alkylsulfonyl, hydroxyl, xycloalkyl, carboxy, alkoxycacbonyl, hydroxy,

alkoxy, halo, haloalkyl, haloalkoxy, amino, alkylamino, dialkylamino va xyano.

“Heteroaryloxy tuy y dugc thé” c6 nghia 1a gbc -O-R, trong do R 1a heteroaryl
tuy y duoc thé nhu duoc xac dinh & trén, vi du, pyridinyloxy, furanyloxy, thienyloxy

va tuong tu.

“Heteroaralkyloxy tuy y dugc thé” c6 nghia 1a gbc -O-alkylen-R, trong do R 1a

heteroaryl tuy y dugc thé nhu duogc xac dinh & trén.

“Heteroxycloalkyl tuy y dugc thé” c¢6 nghia 1a heteroxycloalkyl nhu duge xac
dinh & trén tuy y dugc thé béng mot, hai, hodc ba ph?ln tr thé doc 1ap dugc chon tir
alkyl, alkylthio, alkylsulfonyl, hydroxyl, xycloalkyl, carboxy, alkoxycacbonyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, aminoalkyl, halo, haloalkyl, haloalkoxy
va xyano.

“Heteroxycloalkylalkyl tuy y dugc thé” c6 nghia 1a gdc -alkylen-R, trong d6 R
14 heteroxycloalkyl tuy y duogc thé nhu dugc xac dinh & trén, vi du, piperidinylmetyl,
pyrolidinyletyl, piperazin-1-yletyl va twong tu.

“Heteroxycloalkyloxy tuy y dugc thé” c6 nghia la gbc -O-R, trong d6 R la
heteroxycloalkyl tuy y duoc thé nhu duoc xac dinh & trén, vi dy, piperidinyloxy,

pyrolidinyloxy, tetrahydrofuranyloxy va tuong tu.
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“Heteroxycloalkylalkyloxy tuty y dugc thé” ¢ nghia 1a gbc -O-alkylen-R, trong
d6 R 1a heteroxycloalkyl tuy y duoc thé nhu dugc xac dinh & trén, vi dy,
piperidinylmetyloxy, pyrolidinyletyloxy, piperazin-1-yletyloxy va twong ty.

“Tuy ¥ hodc “mdt cach tiy ¥ c6 nghia la sy kién hodc hoan canh dugc mo ta
sau d6 c6 thé nhung khong cn xay ra va phén md ta bao gdm truong hop trong do su
kién hodc hoan cinh xdy ra va truong hgp ma nd khong xay ra. Vi dy, “nhém
heteroxyclyl tuy y dugc thé bang nhom alkyl” c¢6 nghia 1a alkyl c6 thé nhung khong
cAn c6 mat va phan mo ta bao gbm tinh hubng trong d6 nhom heteroxyclyl dugc thé
bang nhom alkyl va tinh hubng trong d6 nhom heteroxyclyl khong dugc thé bang
alkyl.

“ChAt mang hoic td dugc duge dung” c6 nghia la chit mang hoic t4 dugc ma
hitu ich trong viéc bao ché duoc phim thuong an toan, khong doc va khong c6 hai vé
mit sinh hoc ciing nhu khong mong mubn vé mit khéc, va bao gdm chit mang hoic ta
dugc la chép nhan dugc dbi vé6i viée st dung cho thi y cling nhu st dung lam thube
cho ngudi. “Chét mang/td dugc duoc dung” nhu duge sir dung trong phin mo ta va
yéu ciu bao hd bao gém ca mdt va nhiéu hon mdt ta duge nhu vay.

“Sulfonylamino” ¢6 nghia la gbc -NRSO2R’, trong d6 R 1a hydro hodc alkyl va
R’ 1a alkyl, alryl tuy y duoc thé, aralkyl tuy y duoc thé, heteroaryl ty ¥ dugc thé,
hoic heteroaralkyl tuy y dugc thé, mdi phﬁn tir thé nhu duoc xéac dinh & trén.

“Pang didu tri” hogc “su diéu tri” bénh bao gom:

(1) ngén ngtra bénh, tirc 1a khién cho triéu chirg 1am sang cta bénh khong phat
trién & dong vat ¢6 vii ma co thé da tiép xtic hodc c6 kha ning d& mic bénh nhung van
chura bi hodc c6 biéu hién tridu chimg ciia bénh;

(2) trc ché bénh, tirc 1a ngdn can hogc lam giam sy phat trién cta bénh hoic
triéu chirng 1am sang ctia nd; hodc

(3) 1am gidm bénh, tirc 13 gy ra su thoai trién cua bénh hoic triéu chimg 14m
sang cua no.

"Luong hitu hi¢u c6 tac dung diéu tri” ¢6 nghia 1a luong hop chét theo séng ché
va/hodc mudi duoc dung ciia né ma khi duge dung cho bénh nhén dé diéu tri bénh la

dt d& didu trj bénh hidu qua. "Luong hitu hiéu c6 tic dyng dicu tri” s& thay d6i phu
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thudc vao hop chat, bénh va d6 nghiém trong cia no6 va tudi, trong luong, v.v.., cla

dong vat c6 v duge diéu tri.

Céac phuong an thuc hién:

Phuong 4n 1:

Theo phuong 4n 1, hop chit co cong thic (I) nhu duge xac dinh trong phan
Ban chét k§ thudt ctia sang ché & trén.

Phuong 4n 2:

Theo phuong an 2, hop chét c6 cong thire (I) ¢6 chu tric (IA):

Cir
Het )n

R3
(IA)
trong d6 Het, R!, R%, R?, R, R’ va n nhu dugc xéc dinh trong phan Ban chét ky
thuét cta sang ché.
Phuong 4n 3:

Theo phuong an 3, hop chét c6 cong thice (I) c6 chu tric (IB):

(B)
trong d6 Het, R!, R%, R®, R%, R® va n nhu dugc xac dinh trong phin Ban chét k¥
thuat cua sang ché.
Phuong éan 4:
Theo phuong an 4, hop chét theo phuong an bat ky trong s6 cac phuong 4n 1, 2

va 3 1a hop chét, trong donla 1, 2, hodc 3.
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Phuong an 5:

Theo phuong an 5, hop chét theo phuong 4n bét ky trong sb cac phuong an 1,
2,3va4lahop chét, trong donla 1.

Phuong 4n 6:

Theo phuong an 6, hop chét theo phwong 4n bét k¥ trong sb cac phuong an 1, 2
va 3 1a hop chét, trong d6 n 12 0 hogdc 2. Theo mét phwong an phu cta phuong an 6,
hop chit theo phuong 4n bét ky trong s6 cac phuong én 1, 2 va 3 1a hop chét, trong d6
n 12 0. Theo phuong 4n phuy tht hai ciia phuong an 6, hop chit theo phuong an bit ky

trong sd cac phuong an 1, 2 va 3 1a hop chét, trong d6 n 1a 2.
Phuong an 7:

Theo phuong an 7, hop chét theo phuong 4n bét ky trong s6 cac phuong an tir 1
dén 6 va cac phuong an phu dugc bao gdm trong d6, 1a hop chét, trong d6 R* 1a hydro
hoic alkyl va R’ 1a -C(O)R®, trong d6 R® 1a alkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, xycloalkyl, xycloalkylalkyl, heteroxycloalkyl, hodc
heteroxycloalkylalkyl, trong d6 aryl hodc heteroaryl tw n6 hodc la mot phan cua
aralkyl hodc heteroaralkyl tuy ¥ dugc thé bang Re, R" va/hogc R' doc 1ap duge chon tir
alkyl, alkoxy, aminoalkoxy, hydroxyalkoxy, alkoxyalkoxy, xycloalkyloxy,
xycloalkylalkyloxy, aryloxy tuy y dugc thé, aralkyloxy tuy y dugc thé, heteroaryloxy
tuy y dugce thé, heteroaralkyloxy tuy ¥ dugc thé, heteroxycloalkyloxy tuy ¥ duoc thé,
heteroxycloalkylalkyloxy tuy y dwoc thé, halo, haloalkyl, haloalkoxy, xyano, nitro,
hydroxy, carboxy, alkoxycacbonyl, amino, alkylamino, dialkylamino, axylamino va
sulfonylamino. Theo mdt phuong an phu ctia phuong an 7, hop chét theo phuong 4n
bét ky trong sé cac phuong én tir 1 dén 6 1a hop chét, trong d6 R® 1a aryl hodc
heteroaryl (vi du, thienyl, furanyl, pyrolyl, pyrazolyl, pyridinyl, pyrazinyl,
pyrimidinyl, quinolinyl, isoquinolinyl, indolyl, hogc indazolyl) tuy y duoc thé bang
Re, Rh va/hodc Rinhu duge xdc dinh & trén (& trén nhu dugc s dung ¢ day co nghia la
theo phuong an 7). Theo phuong 4n phu thtt hai cua phuong an 7, hop chét theo
phuong an bét k¥ trong sb cac phuong an tir 1 dén 6 12 hop chét, trong d6 R°1a aralkyl
hoic heteroaralkyl tiry ¥ dugc thé bing Re, R va/hodc R! nhu duge xéc dinh & trén.
Theo phuong 4n phy thr ba ctia phwong an 7, hop chét theo phuong 4n bét ky trong s6
cac phuong éan tu 1 dén 6 12 hop chét, trong d6 R® 1a phenyl tiry y dugc thé bang R,
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Rh va/hodc Rinhu dugc x4c dinh & trén. Theo phuong an phu thtr tu ciia phuong én 7,
hop chat theo phuong &n bét ky trong sb cac phuong an tir 1 dén 6 13 hop chét, trong
d6 RS 1a heteroaryl (vi du, thienyl, furanyl, pyrolyl, pyrazolyl, pyridinyl, pyrazinyl,
pyrimidinyl, quinolinyl, isoquinolinyl, indolyl, hodc indazolyl), tuy y dugc thé bang
Re, Rh va/hodc Rinhu duge xé4c dinh & trén. Theo phuong 4n phu thir nam cia phuong
4n 7, hop chat theo phuong an bét ky trong sd cac phuong é4n tir 1 dén 6 va hop chat
trong phuong an phu tr mot dén bdn trong phuong 4n 7 1a hop chét, trong d6 R# 1a
alkyl, alkoxy, halo, haloalkyl, haloalkoxy, hydroxy, hodc xyano va RP va R doc 1ap
dugc chon tir alkyl, alkoxy, aminoalkoxy, hydroxyalkoxy, alkoxyalkoxy,
xycloalkyloxy, xycloalkylalkyloxy, aralkyloxy tuy y dugc thé, heteroaryloxy tuy y
duoc thé, heteroxycloalkyloxy tuy y duge thé, heteroxycloalkylalkyloxy tuy y dugc
thé, halo, haloalkyl, haloalkoxy, xyano, hydroxy, carboxy, alkoxycacbonyl, amino,
alkylamino, dialkylamino, axylamino va sulfonylamino. Theo phuong 4n phu tht séu
cta phuong an 7, hop chit theo phuong 4n bét ky trong s& cac phuong an tir 1 dén 6
va hop chét trong cac phuong 4n phy thir nhét dén th@ nam trong phuong 4n 7, 1a hgp
chét, trong d6 Re, R va/hodc R doc 14p duge chon tir alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, xyano, hydroxy, amino, axylamino, tdt hon 13, metyl, etyl, metoxy, etoxy,
clo, flo, triflometyl, triflometoxy, hydroxy, axetylamino, butanoylamino va

pentanoylamino.
Phuong é4n 8:

Theo phuong 4n 8, hop chét theo phwong 4n bat ky trong s6 cac phuong an tir 1
dén 6 va cac phuong an phu dugc bao gbm trong d6 1a hop chét, trong d6 R* va R®
cung vGi nguyén tur nito ma ching gédn vio tao thanh vong heteroxycloamino c6 tur 5
dén 7 canh. Theo mot phuong 4n phu cia phuong an 8, vong heteroxycloamino la
pyrolidino, piperidiho, homopiperidino, ~ 2-oxopyrolidinyl, ~ 2-oxopiperidinyl,
morpholino, piperazino, thiomorpholino, isoindolinyl, hodc 1,3-dioxoisoindolin-2-yl
fuy ¥ dugc thé bing mot, hai, hogc ba phan ti thé doc lp dugc chon tir alkyl,
hydroxyl, alkoxy, hydroxyalkyl, alkoxyalkyl va aminoalkyl.
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Phuong 4n 9:

Theo phuong an 9, hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir 1
dén 8 va cac phuong 4n phu dugc bao gdm trong d6 1a hop chét, trong d6 R! va R? 1a

hydro hogic metyl ddc 1ap, tot hon 1a hydro.
Phuong 4n 10:

Theo phuong 4n 10, hop chét theo phuong 4n bét ky trong sb cac phuong 4n tir
1 dén 9 va cac phuong an phu duge bao gdm trong d6 1a hop chét, trong d6 khi ca R!

va R? 1a alkyl, chung khong gdn véi cling vong cacbon.
Phuong 4n 11:

Theo phuong an 11, hop chét theo phuwong 4n bét ky trong sb cac phuong 4n tir
1 dén 10 va cac phuong an phu dugc bao gbm trong d6, 1a hop chét, trong d6 Het 1a
pyridinyl, pyrimidinyl, pyrazinyl, furanyl, thienyl, quinolinyl, isoquinolinyl,
pyrazolyl, hodc indolyl, mdi vong tuy y duge thé bang R?, R® va/hodc R°doc 14p dugc
chon tir alkyl, alkoxy, halo, haloalkyl, haloalkoxy, Xyano, hydroxy, amino,
alkylamino, dialkylamino, carboxy va alkoxycacbonyl; tdt hon 1a R?, R® va/hodc
R¢ ddc 1ap duge chon tir metyl, etyl, metoxy, etoxy, clo, flo, triflometyl, triflometoxy,
Xyano, amino, metylamino va dimetylamino. Theo modt phuong én phy, Het la

pyridin-2-yl.
Phuong 4n 12:

Theo phuong an 12, hop chét theo phuong 4n bét ky trong sb cac phuong 4n tlr
1 dn 11 va c4c phuong an phu dugc bao gbm trong do, 1a hop chét, trong d6 R 1a
hydro, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, thioalkyl,
alkylthioalkyl, aminoalkyl, axylaminoalkyl, carboxyalkyl, alkoxycacbonylalkyl,
aminocacbonylalkyl, aryl, aralkyl, heteroaryl, hodc heteroaralkyl, trong d6 aryl hodc
heteroaryl tu né hodc trong aralkyl va heteroaralkyl tuy y dugc thé bang RY, R°
va/hodc Rfdoc 1ap duge chon tir alkyl, alkoxy, hydroxy, halo, haloalkyl, haloalkoxy,
Xyano, nitro, carboxy, alkoxycacbonyl, amino, alkylamino, hodc dialkylamino. Theo
mot phuong an phu ctia phuong an 12, hop chét theo phuong én bét ky trong s cac
phuong 4n tur 1 dén 11 1a hop chét, trong d6 R* hydro hodc alkyl, t6t hon 13 metyl,
etyl, propyl, isopropyl, sec-propyl, n-, sec, iso, hodc tert-butyl.
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Theo phuong 4n phu thi hai cia phuong an 12, hop chét theo phwong 4n bt
ky trong sd cac phuong 4an tir 1 dén 11 12 hop chét, trong d6 R® 14 aralkyl tuy y dugc
thé bing RY, R® vavhodc R nhu duge xac dinh & trén, 6t hon 1a R® 1a benzyl hogc
phenetyl, tot hon nita 1a benzyl tiy ¥ duoc thé bang RY, R® va Rf nhu dugc xéc dinh &

trén, tham chi tdt hon nira 1a benzyl.

Theo phuong 4n phu thtr ba cua phuong 4n 12, hop chét theo phuwong an bat ky
trong sb cac phwong an tir 1 dén 11 1a hop chat, trong d6 R? 1a xycloalkylalkyl tiy y
dugc thé bang RY, R® va/hoic Rf nhu dugc xac dinh & trén, tdt hon 1a
xyclopropylmetyl, xyclobutylmetyl, xyclopentylmetyl, hoac xyclohexylmetyl tuy y
duoc thé bang RY, R® va Rf nhu duge xac dinh & trén.

Theo phuong an phu thi tu ctia phuwong an 12, hop chét theo phuong an bét ky
trong s cac phuong an tir 1 dén 11 1a hop chét, trong d6 R® 1a heteroaralkyl (vi du,
thienylmetyl, furanylmetyl, pyridinylmetyl, quinolinylmetyl, isoquinolinylmetyl,
indolylmetyl, hodc indazolylmetyl) tity ¥ dugc thé bang RY, R va/hodc R' nhu duge
xac dinh & trén.

Theo phuong 4n phu thtr nam ciia phuong an 12, hop chét theo phuong 4n bat
ky trong sd cac phuong 4an tu 1 dén 11, 1a hop chét, trong d6 R? 1a hydroxyalkyl,
alkoxyalkyl, hodc aminoalkyl, tdt hon 13 hydroxymetyl, hydroxyetyl, metoxymetyl,
metoxyetyl, aminometyl, hodc aminobutyl.

Theo mot phuong an, hoa hoc 1ap thé & cacbon ma R? dugc gén vao la (S).

Theo mdt phuong an khac, héa hoc lap thé & cacbon ma R3 duge gén la (R).

Hop chét dai dién c6 cong thirc (I), trong d6 R' va R* 1a H, n la 1 va cac nhém
khéc nhu duge chi ra & Bang 1 duéi day la:

Béang 1
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Hop RS =-COR’, trong d6 | ™
chat R R R* RO <L NR'R?
sO
1,3-
1 pyridin-3-yl | S-metyl \(\kL dioxoisoindolin-
2-yl
o 1,3-
2 S-pyr1ii1n-3- S-metyl \(ﬁ’ dioxoisoindolin-
Y 2-y1
- 1,3-
3 | Spydind- S X | dioxoisoindolin-
y propy 2yl
e 1,3-
4 R-p;,_ rl?m_ <o Sr;) | \(j' dioxoisoindolin-
y propy 2-yl
hdn hop clia
S-pyridin-3- 13
yl S-etyl S R
5 va va dioxoisoindolin-
R-pyridin- R-etyl 2-y1
3-yl
hdn hop ctia
S-pyridin-3- 13
yl R-etyl S LT
6 va va dioxoisoindolin-
R-pyridin- S-etyl 2-y1
3-yl
1,3-
7 pyridin-3-yl benzyl \(i’ dioxoisoindolin-
2-yl
1,3-
8 pyridin-3-yl hydro \(1 dioxoisoindolin-
2-yl
9 pyridin-3-yl | S-metyl H 3-nitrophenyl \(i‘
10 | pyridin-3-yl | S-metyl H 3-metoxyphenyl \(\tL
11 | pyridin-3-yl | S-metyl | H 3,4-dietoxyphenyl \(\-.L
12 | pyridin-3-yl | S-metyl H | 3,4-dimetoxyphenyl \(ﬁ'
13 | pyridin-3-yl | S-metyl | H 4-nitrophenyl \(ﬁ’
14 | pyridin-3-yl | S-metyl H 4-clorophenyl \(j‘
15 | pyridin-3-yl benzyl H 3-nitrophenyl \(i’
16 | pyridin-3-yl benzyl H 3-metoxyphenyl \(\NL
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Hop RS=-CORS, trong d6 | 3
chat R R3 R* R Li: < l NR“RS
s0 '
1,3-
17 | pyridin-3-yl | R-metyl \(\ML dioxoisoindolin-
2-yl

18 | pyridin-3-yl benzyl H 3-clorophenyl \(j‘
19 | pyridin-3-yl benzyl H 3-flophenyl \(i'
20 | pyridin-3-yl benzyl H 3-etoxyphenyl \(j.
21 | pyridin-3-yl benzyl H | 3,4-dimetoxyphenyl \(1
23 | pyridin-3-yl benzyl H | 3-triflometylphenyl \(1

o 3-flo-5- \(\J,
24 | pyridin-3-yl benzyl H metoxyphenyl
25 | pyridin-3-yl | R-benzyl | H 3-metoxyphenyl \(ﬁ_

. 3-etoxy-4- \(j'
26 | pyridin-3-yl | R-benzyl | H metoxyphenyl

o 2-clo-5- \(1
27 | pyridin-3-yl | R-benzyl | H metoxyphenyl
28 | pyridin-3-yl | R-benzyl | H | 3,5 -dimetoxyphenyl \(j'

. 5-metoxy-2-metyl- \(1
29 | pyridin-3-yl | R-benzyl | H phenyl
30 | pyridin-3-yl | R-benzyl | H 4-clo-2- \(1

metoxyphenyl

1 4-flo-3- \(i'
31 | pyridin-3-yl | R-benzyl | H metoxyphenyl
32 | pyridin-3-yl | R-benzyl | H 2-metoxyphenyl \(1
33 | pyridin-3-yl | S-benzyl | H 3-etoxyphenyl \(\,L

1 4-flo-3- \(ﬁ“
34 | pyridin-3-yl | S-benzyl | H metoxyphenyl
35 | pyridin-3-yl | S-benzyl | H 3-metoxyphenyl \(\J’

- 3-pentanoylamino- \(ﬁ.
36 | pyridin-3-yl benzyl H phenyl

1 3-butanoylamino- \(\_L
37 | pyridin-3-yl benzyl H phenyl
38 | pyridin-3-yl benzyl H 3-aminophenyl \(j’
39 | pyridin-3-yl benzyl H | 3-axetylaminophenyl YTL
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Hop R3=-COR®, trong d6 | “™>
chét R R’ R* ROl <L NR*R’
sO '
40 qu1n(})’111n-3- benzyl | H | 3-butyramidophenyl \(\”L
- 3- X
41| pyridin-3-yl benzyl H biotinylaminophenyl \(1.
c2e o i 3-(metylbutanoyl- \(j‘
42 | pyridin-3-yl | S-benzyl | H amino)-phenyl
3-(2,2-
43 | pyridin-3-yl | S-benzyl | H dimetylpropanoyl- \(\tL
amino)-phenyl
3-
44 | pyridin-3-yl | S-benzyl | H | (xyclopropanylmetan \(i’
oylamino)-phenyl
3-
45 | pyridin-3-yl | S-benzyl | H | (xyclobutanylmetano \(1
ylamino)-phenyl
3-
46 | pyridin-3-yl | S-benzyl | H | (xyclopentanylmetan \(\NL
oylamino)-phenyl
47 | pyridin-3-yl | S-benzyl | H 2-(butanoylamino)- \(\‘L
phenyl
o 4-(butanoylamino)- \(1
48 | pyridin-3-yl | S-benzyl | H phenyl
49 | pyridin-3-yl | S-benzyl | H quinolin-2-y! \(\,L
50 | pyridin-3-yl | S-benzyl | H pyrazin-2-yl \(j_
51 | pyridin-3-yl | S-benzyl | H pyridin-3-yl \(1
52 | pyridin-3-yl | S-benzyl | H furan-2-yl \(j’
3-(2-
53 | pyridin-3-yl | S-benzyl | H aminoaxetamido)- \(\PL
phenyl
3-(3-
54 | pyridin-3-yl | S-benzyl | H aminopropanoylamin \(j’
0)-phenyl
3-(4-
55 | pyridin-3-yl | S-benzyl | H aminobutanoylamino \(?L
)-phenyl
56 | pyridin-3-yl | S-benzyl | H pyrol-2-yl \(1
(S)-3-(2-
57 | pyridin-3-yl | S-benzyl | H metylbutanoylamino) \(j'
-phenyl
(R)-3-(2- \
58 | pyridin-3-yl | S-benzyl | H metylbutanoylamino) \(1
-phenyl
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HO’p D5 ~ANADO6 L EYe AN
K 3 4 | RP=-COR®, trong do 455
cilgt R R R R0 1a: < l NR4R
3-(N-
- X
59 | pyridin-3-yl | S-benzyl | H | metylbutanoylamino) \(j‘
-phenyl
o ) 3-(butylamino)- \(j‘
60 | pyridin-3-yl | S-benzyl | H phenyl
61 | pyridin3-yl | Sbenzyl | H | Noublk 1;11'1’“01'2' ‘(ﬁv
o i 3-(butanoylamino)- \(l
63 | pyridin-3-yl | S-benzyl | H pheny]
. S-naphth- 3-(butanoylamino)- \(\J‘
64 | pyridin-3-yl 1yl H phenyl
1 S-naphth- 3-(butanoylamino)- \(ﬁ‘
65 | pyridin-3-yl 241 H phenyl
1 S-xyclo- 3-(butanoylamino)- \(j'
66 | pyridin-3-yl hexyl H phenyl
2-clo- .
67 | quinolin-3- benzyl H 3-(butanoylamino)- \(j'
y1 phenyl
68 quinolin-3- metyl I 3-(butanoylamino)- \(\ML
yl phenyl
Hop chat duoc d& xuét bd sung co cong thire (I) duge cung cép trong Bang 2
dudi day:
Béang 2
L,
N°H
O%\V/N YRG
R3 o)
Hop R R’ R® N
chét (R =COR")
sO
101 | pyridin-3-yl benzyl 3-butanoylaminophenyl \(j_'
102 | pyridin-3-yl benzyl 3-butanoylaminophenyl \(\rL
103 | pyridin-3-yl 4- 3-butanoylaminophenyl \(\J‘
metoxybenzyl
104 | pyridin-3-yl | 3,4-dimetoxy- 3-butanoylaminophenyl \(\”L
benzyl
105 | pyridin-3-yl benzyl tetrahydroquinolin-7-yl \(\J‘
106 | pyridin-3-yl benzyl indol-6-yl \(\»L
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Hop R R’ RS Y N

chét (R®=COR®) R

SO

107 | pyridin-3-yl benzyl 3-propylsulfonylaminophenyl \(1 1

108 | pyridin-3-yl benzyl 3-isopropoxyphenyl \(TL 1

109 | pyridin-3-yl benzyl 3-xyclopentyloxyphenyl \(ﬁv 1

110 | pyridin-3-yl benzyl 3-(2-axetylamino- \(\_L 1
etyloxy)phenyl

111 | pyridin-3-yl benzyl 3-(2-dimetylamino- \(\”L 1
etyloxy)phenyl

112 | pyridin-3-yl benzyl 3-(2-pyrolidin-1- \(\NL 1

yletyloxy)phenyl

113 | pyridin-3-yl benzyl 3-(1-metylpiperidin-4- \(\NL 1
yloxy)phenyl

114 | pyridin-3-yl benzyl 3-[2-(1-metylpiperazin-4- \(\NL 1

yl)etyloxy|phenyl
115 | pyridin-3-yl benzyl 3-(2-morpholin-4-yletyl- \(ﬁ. 1
oxy)phenyl

116 | pyridin-3-yl benzyl pyridin-3-yl \(ﬁ’ 1

117 | pyridin-3-yl benzyl 2-aminothiadiazol-5-yl \(ﬁr 1

118 | pyridin-3-yl benzyl thien-2-yl \(\hL 1

119 | pyridin-3-yl benzyl 5-clothien-5-yl \(\rL 1

120 | pyridin-3-yl benzyl 3-(2-metylamino- \(\t[‘ 1
etyloxy)phenyl

So db tdng hop chung

Hop chit theo sang ché ¢6 thé dugce diéu ché bing phuong phap dugc mo ta

trong so dd phan tng dugc thé hién dudi day.

Nguyén liéu va thudc thir ban dau dugce st dung trong viéc didu ché cac hop
chét nay hogc 12 sdn c6 tir cac nha cung cAp trén thi truong nhu Aldrich Chemical Co.,
(Milwaukee, Wis.), Bachem (Torrance, Calif.), hodc Sigma (St. Louis, Mo.) hoac
duoc didu ché bang phuong phép da biét dbi véi ngudi co hiéu biét trung binh trong
linh vuc k§ thuét ndy theo cac quy trinh néu ra trong cdc tai liéu tham khao nhu Fieser
and Fieser’s Reagents for Organic Synthesis, Tép 1-17 (John Wiley and Sons, 1991);
Rodd’s Chemistry of Carbon Compounds, Tap 1-5 va Supplementals (Elsevier
Science Publishers, 1989); Organic Reactions, Tép 1-40 (John Wiley and Sons, 1991),
March’s Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition) va

26



47376 o

Larock’s Comprehensive Organic Transformations (VCH Publishers Inc., 1989). Cac
so dd nay chi dé minh hoa mot s6 phuong phap theo d6 cac hop chét theo sang ché
nay c6 thé dugc tbng hop va co nhidu bién dbi dbi véi cac so dd nay 6 thé dugc tao
ra va s& dugc goiy dbi v6i ngudi co hiéu biét trung binh trong linh vuc k¥ thuét nay
khi doc ban md ta nay. Nguyén liéu ban dAu va cac san phdm trung gian va san pham
cudi cuing ctia phan tmg ¢ thé dugc tach va duge tinh ché néu mong mudn bang cach
st dung k¥ thuét thong thuong bao gbm, nhung khong bi gi6i han &, loc, chung cét,
két tinh, séc ky va k¥ thuét twong tu. Nguyén liéu ndy co thé dugc dic trung boi cach
st dung phuong phap thong thuong, bao gbm hang s6 vat Iy va dit liéu phd. Trir khi
dugc quy dinh ngugc lai, phan ing dugc mo ta & day xay ra & ap sudt khi quyén trén
pham vi nhiét do khoang tir ~78°C dén khoang 150°C, ching han nhu tir khoang 0°C
dén khoang 125°C va con chiing han nhu & khoang nhiét do trong phong (hodc xung
quanh), vi du, khoang 20°C.

Cic hop chét ¢6 cong thiic (IA) va (IB), trong d6 R', R?, R, Het nhu dugc xéc
dinh trong phin Ban chit k¥ thuat cua sang ché, R* 1a hydro hogc alkyl va R’ 1a
_CORS, trong d6 RS nhu dugc xac dinh trong phan Ban chét k¥ thuat cua sang ché, ¢6

thé duoc didu ché nhu duoc md ta & So dd 1 dudi day.

So dd 1
o R1 R2 R1 R2
ey L i 1%
NyN N . Het N >n HO)J\RG Het N )E'
Het R3 2 RS O
(Iv) 1 (In)
R R
h_,
Het N R
N_ RS
o)‘Y A
R O
(I!H)

Viée xtt 1y hop chét (I"), trong d6 R* va R® ciing v6i nguyén tir nito tao ra vong

phtalimido, dugc didu ché nhu dugec md ta & So dd 2 duéi day, voi dung dich nude
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hydrazin tao ra hop chat amino c6 cong thtre 1. Phan ting c6 thé duoc thuc hién trong

dung moi ruqu, chéng han nhu rugu metanol, etanol hodc isopropyl va rugu tuong tu.

Tao cap hop chét c6 cong thirc 1 v6i axit c6 cong thire 2, trong do R® nhu dugc
xé4c dinh trong phin Ban chét k§ thuat cla sang ché c6 mit chét tao cip nhu HOB,
EDC va chét tuong tuy va bazo khong 4i nhén nhu trietylamin, diisopropylamin, i-
ProNEt va bazo twong tu, trong dung mdi hitu co nhu diclometan, clorofom va dung

mdi twong tu, & nhiét do trong phong tao ra hop chéat (I").

Thay vao d6, hop chét c¢6 cong thuc (1) ¢o thé dugc diéu ché bang phan (mg
cua hop chét c6 cong thire 1 v6i axetyl c6 cong thirc R6CO(LG), trong d6 LG la halo,

t6t hon 1a clo, trong didu kién phan ung axyl hoa.

Hop chit ¢6 céng thitc 2 c6 ban trén thi tru&mg hodc ching c6 thé dugc diéu
ché bang phuong phéap da dugc biét ro trong linh vuc k¥ thudt tir nguyén ligu ban dau
d& dang sin c6. Vi du, axit benzoic, axit o-, m-, va p-nitrobenzoic, axit phenylaxetic,
axit triflobenzoic, axit picolinic, axit nicotinic, axit metoxybenzoic, axit flobenzoic,
axit clobenzoic, axit hydroxybenzoic, axit 3-flo-5-metoxybenzoic, axit 3-
aminobenzoic, axit axetic, axit propionic, axit xyclopropancarboxylic, axit
xyclopentancarboxylic ¢6 ban trén thi truong. Hop chét c6 cong thirc 2 cling ¢ thé
duoc diéu ché tir hop chét ¢c6 ban trén thi trudng. Vi du, hop chit co cong thite 2,
trong d6 R® 1a aryl, aralkyl, heteroaryl, hodc heteroaralkyl dugc thé bang hydroxy c6
thé dugc phan tng voi aralkyl halogenua tuy y dugce thé, heteroxycloalkyl halogenua
tuy y duogc thé va heteroxycloalkylalkyl tly y duoc thé halogenua dudi diéu kién phan
ung alkyl hoa dé thu duoc hop chét twong tmg c6 codng thirc 2, trong do R® dugc thé
bang aralkyloxy tuy y duoc thé, heteroxycloalkyloxy tuy y duoc thé,
heteroxycloalkylalkyloxy tuy y dugc thé twong tng. Tuong tu, hop chét c6 cong thirc
2, trong d6 R® dugc thé bang nhém amino ¢6 thé dugc phan tng voi axit halogenua
hodc sulfonyl halogenua dudi diéu kién phan ung axyl hoa va sulfonat hoa dé tao ra
hop chét twong tmg c6 cong thue 2, trong d6 R duge thé bang cac nhom axylamino

hoic sulfonylamino twong ng.

Thay vao do su bién ddi & trén ciing c6 thé dugc thuc hién trong hop chét c6
cong thie (I") hoac (I'"), trong d6 RS 13 aryl, aralkyl, heteroaryl, hodc heteroaralkyl

dugc thé bang nhém hydroxy hodc amino.
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Céc hop chét ¢6 cong thirc (IA) va (IB), trong d6 dudng nét dut, R!, R%, R3, Het
nhu duoc xac dinh trong phdn Ban chét ky thuét cla sang ché va R* va R’ cing v6i
nguyén tr nito ma ching gén vao tao thanh vong phtalimido c6 thé duoc didu ché nhu

dwoc md ta & So dd 2 dudi day.

So dd 2
0 o)
0 _— _
H,N~ >COOH ¥ N—
COOH
O 0
3 4
0
cl Het” >N~ /"
N4 N 0O O R2
Het

5
6 M

Hop chét c6 cong thirc 4, trong d6 R3 nhu dugc xac dinh trong phan Ban chét
k¥ thuat cua sang ché, ¢ thé duoc didu ché bing phan tGng cua hop chét ¢6 cong thirc
3 véi anhydrit phtalic trong diéu kién bazo (xem J. C. Sheehan, D. W. Chapman va R.
W. Roth, J. Am. Chem. Soc., 74, 3822 (1952)) hodc diéu kién axit (xem R. Mahboub,
int. J. Chem. Sci, 7(1), 2009, 28-36) ¢ nhiét d6 cao. Khi didu kién phan (mg bazo dugc
stt dung, phan ting dugc thuc hién trong sy c6 mét cia bazo hitu co nhu EtsN, iProNet
va twong tu trong dung mdi hitu co thom nhu benzen, toluen va dung moi tuong tu.
Hop chét c6 cong thirc 3 ¢6 ban trén thi truong hodc dé dang dugc diéu ché bang
phuong phép da biét trong linh vuc k¥ thuat.

Hop chét (I) ¢6 thé duoc didu ché bang cach bd sung dung dich hop chét ¢o
cong thirc 6 v§i axit clorua c6 cong thuc 5 trong diéu kién phan tmg axyl héa. Dung
mdi thich hop bao gdm dung mdi hitu co thom hodc dugc halogen héa nhu benzen,
toluen hoic DCM trong cac dang khan ctia ching.

Hop chét c6 cong thic 5 ¢o thé duge diéu ché bang phan ung clia hop chat co
cong thitc 4 v6i chit clo héa ching han nhu SOCL, (COCl), hodc PCls dudi diéu kién
dugc biét ro trong linh vuc nay. Hop chit c6 cong thuc 6, ching han nhu (R)-2-
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(piperidin-2-yl)pyridin va S-2-(piperidin-2-yl)pyridin, c6 ban trén thi trudong hodc

ching c6 thé dugce didu ché bang phuong phap duge biét rd trong linh vuc nay.

Cac hop chit c6 cong thirc (IA) va (IB), trong d6 dudng nét dut, R', R?, R®, Het
nhu duge xac dinh trong phéan Ban chét ky thuat cua sang ché va R* va R’ cung v6i
nguyén to nito ma chung gin vao tao thanh pyrolidinyl, piperidinyl, hodc

homopiperidinyl c6 thé dugc diéu ché nhu duge md ta & So d6 3 dudi day.

So dd 3

@

Su bao vé ctia nhém amino trong hop chit ¢6 cong thire 1 v6i nhém bdo vé
amino thich hop nhu Boc, benzyl, hoac N, sau d6 xir Iy hop chét tao thanh c6 cong
thirc 7 v6i hop chét c6 cong thirc 8, trong d6 mdi X 1a nhém roi chuyén nhu halo (nhu
clo hodc brom), tosylat, hodc mesylat vam [a 0 dén 2, tao ra hop chét c6 cong thirc 9.
Phan tmg duoc thyc hién trong su ¢6 mat cua NaH trong THEF. Loai bo nhom bédo vé
amino, sau d6 tao vong amin tao thanh ¢6 mit bazo nhu kali hydroxit, natri hydroxit,
hodc bazo tuong tu trong dung mdi hitu co thich hop nhu diclometan tao ra hop chét

¢6 cong thue (I).

Ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thudt s€ nhan ra rang bang cach
tién hanh nhu dugc mo ta & trén nhung thé hop chét 8 bang cac nguyén liéu ban dau
khac, chang han nhu bis(2-cloroetyl)amin, oxybis(etan-2,1-diyl)  bis(4-
metylbenzensulfonat), (Z)-1,4-diclobut-2-en, axit 2-(bromometyl)benzoic, axit 2-(2-

bromoetyl)benzoic, axit 2-(bromometyl)-5-metoxybenzoic va axit 2-(bromometyl)-4-
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flobenzoic, hop chit c6 cong thic (I), trong do NR*R> tao ra cac vong

heteroxycloamino khéc ¢6 thé duoc téng hop.
Céch dung va dugc phdm

Nhin chung, cic hop chét theo sang ché nay s& dugc dung & lugng hiru hiéu ¢6
tac dung diéu tri bang phuong thic st dung bét ky duoc chép nhan cla chéat dé dap
mg cac cong dung twong ty. Lugng hitu higu ¢6 tic dung diéu tri cua cac hop chit
theo sang ché nay co thé nam trong khoang tir 0,01 dén khoang 500 mg mdi kg trong
luong co thé bénh nhan mdi ngay, ma c6 thé duoc dung & mot lidu hodc nhiéu lidu.
M lidu lugng thich hop c6 thé tir khoang 0,1 dén khoang 250 mg/kg mdi ngdy; hodc
khoang 0,5 dén khoang 100 mg/kg mdi ngdy. Muc lidu lwong thich hop c6 thé 1a
khoang 0,01 dén khoang 250 mg/kg mdi ngay, khoang 0,05 dén khoang 100 mg/kg
mdi ngay, hodc khoang 0,1 dén khoang 50 mg/kg mdi ngay. Trong pham Vi nay, lidu
luong c6 thé 1a khoang 0,05 dén khoang 0,5, khoang 0,5 dén khoang 5 hodc khoang 5
dén khoang 50 mg/kg mdi ngdy. Pbi voi viée dung qua dudng miéng, duoc pham ¢6
thé duoc d xuit & dang vién nén chtra khoang 1,0 dén khoang 1000 miligam cua
thanh phan hoat tinh, cu thé 1a khoang 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250,
300, 400, 500, 600, 750, 800, 900 va 1000 miligam cua thanh phan hoat tinh. Luong
thuc té ctia cac hop chat theo sang ché nay, tic 1a thanh phén hoat tinh, s& phy thudc
vao nhiéu yéu t6 nhu dd nghiém trong ctia bénh duoc diéu tri, tudi va stc khoe twong
ddi ctia bénh nhan, hiéu luc cta hop chat duoc st dung, duong dung va dang dung va

cac yéu to khac.

Nhin chung, cac hop chét theo sang ché nay s& dugc dung lam dugc phim bang
mdt dudong ding bét ky trong s6 cac duong dung sau: dung qua duong miéng, toan
than (vi du, qua da, trong miii hodc bang thubc dan), hodc ngoai duong tiéu hoa (vi
du, trong co, trong tinh mach hodc dudi da). Céch dung dugc uu tién la st dung béng
dudng miéng theo ché do lidu hing ngdy thudn tién, ma c6 thé duoc dieu chinh theo
muc do bénh. Dugc phém 6 thé & dang vién nén, vién tron, vién nang, ban rén, bot,
dang bao ché giai phéng duy tri, dung dich, huyén ph, cdn ngot, khi dung hodc céc
duoc phim thich hop khac bat ky.

Viéc lua chon dang bao ché phu thudc vao nhidu yéu td khac nhau nhu duong

dung thuoc (vi dy, doi véi viéc dung qua duong miéng, dang bao che & dang vién nén,
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vién tron hodc vién nang, bao gdm dang dugc bao tan trong rudt hodc vién nén, vién
tron hodc vién nang giai phéng chdm duge wu tién hon) va tinh sinh kha dung cia
duoc chéit. Gan day, duge phém da dugc phat trién, dic biét 1a @i véi thube thé hién
tinh sinh khéa dung kém dua trén nguyén tic tinh sinh kha dung c6 thé ting bang cach
lam tang dién tich bé mit, tirc 13 1am giam kich ¢& hat. Vi du, patent My $6 4,107,288
md ta duge phdm co kich ¢& hat ndm trong khoang tr 10 dén 1.000 nm, trong d6 vat
liéu ¢6 hoat tinh dugc hd trg trén ma trén lién két ngang ctia dai phan tu. Patent My sb
5,145,684 md ta viéc san xuit duoc phém, trong dé duoc chit dugc nghién thanh hat
nano (kich ¢& hat trung binh 1a 400 nm) c6 mat chét bién dbi bé mit va sau d6 duge
phan tan trong moi trudong long dé thu duge duoc phidm ma thé hién tinh sinh kha

dung cao dang ké.

Nhin chung, dugc pham chira hop chét theo sang ché két hop véi it nhét mot ta
dugc duoc dung. T4 duoc chép nhan dugc 1a khong doc, dung hd tro va khong co tac
dong bat loi dén loi ich diéu tri ctia cac hop chét theo sang ché nay. Céc t4 dugc nay
c¢6 thé 1a bat ky chét ran, 16ng, ban rén hodc, trong truong hop duoc phim dang khi
dung, ta dugc dang khi thuong cé sin ddi véi ngudi co hiéu biét trung binh trong linh

vuc k¥ thuat nay.

T4 duoc rin bao gém tinh bot, xenluloza, bot talc, glucoza, lactoza, sucroza,
gelatin, mach nha, gao, bt mi, da phén, gel silica, magie stearat, natri stearat, glyxerol
monostearat, natri clorua, sita tich kem kho va tuong tu. Té duoc long va ban rén co
thé duoc chon tir glyxerol, propylen glycol, nuéc, etanol va nhiéu loai dau, bao gdm
céc loai dau c6 nguén géc tr ddu hoa, dong vat, thuc vat hodc téng hop, vi du, dau
dau phong, diu dau twong, dau khodng, dau ving, v.v.. Dugc uu tién 1a chit mang
long, cu thé 1a ddi véi dung dich c6 thé tiém duogc, bao gém nuée, nude mudi,

dextroza dang nudce va glycol.

Khi nén c6 thé dugc st dung dé phan tan hop chit theo sang ché & dang khi

dung. Khi tro thich hop ddi v&i muc dich nay 1a nito, cacbon dioxit, v.v..

Céac ta dugc thich hgp khac va dang bao ché cua chung dugc md ta trong
Remington’s Pharmaceutical Sciences, dugc bién tap bsi E. W. Martin (Mack

Publishing Company, 20th ed., 2000).

Néng do6 ctia hop chét trong dang bao ché c6 thé thay ddi trong khoang day du
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duoc thuc hién bdi ngudi c6 hiéu biét trung binh trong linh vuc ky thuét ndy. Thong
thuong, dang bao ché s& chua, trén co s& phan trim khéi lwong (% khéi luong),
khoang tir 0,01 dén 99,99% khdi lugng hop chat theo sang ché dua trén téng lugng
dang bao ché, véi chét can bang 12 mdt hodc nhiéu ta duoc thich hop. Vi du, hop chét

¢6 mit & mac do khoang tur 1 dén 80 % khéi luong.

Hop chét theo sang ché ¢6 thé duoc sir dung két hop v6i mot hodc nhiéu thudc
khac trong diéu tri bénh hoic tinh trang bénh ma cac hop chét theo sang ché nay hoic
thudc khac co thé c6 cong dung. (Céc) thudc khac nay c6 thé duge dung bing dudng
va ¢ lugng dugce st dung phd bién cho chiing, ddng thoi hodc 1an luot véi hop chét
theo sang ché. Khi hop chét theo sang ché duoc sit dung dong thoi véi mot hodc nhiéu
thudc khéac, duge pham & dang lidu don vi chira thude khac va céc hop chét theo sang
ché nay duoc wu tién hon. Tuy nhién, liéu phap két hop co thé cling bao gbm céc lidu
phép, trong d6 cac hop chét theo sang ché nay va mot hodc nhidu thude khac dugc
dung trong phéc dd dan xen khac nhau. Ciing duoc dé xut 1a khi duge st dung két
hop v6i mot hodc nhidu thanh phan hoat tinh khéc, hop chét theo sang ché va thanh
phan hoat tinh khéc ¢6 thé duge st dung & lidu thap hon khi hop chét dugc st dung

don 18.
Vi du thye hién sang ché

Viée didu ché sau day ctia hop chét co cong thire () duge cung cép du dé cho
phép ngudi cod hiéu biét trung binh trong linh vyc ky thudt nay hiéu ro rang hon va
thuc hién sang ché. Chiing khong nén dugc xem xét 13 gi¢i han pham vi cua sang ché,
ma chi 14 minh hoa va dai dién cua no.

Vi du tong hop:

Vidul

Tong hop 2-((28)-1-0x0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (Hop chét 1)
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Budce 1

Binh day tron 1 ¢d (1 L) duoc trang bi binh ngung va thiét bi Dean-Stark dugc
nap véi L-alanin (17,9 g, 0,2 mol), anhydrit phtalic (29,6 g, 0,2 mol), toluen (300 mL)
va EtsN (2,6 mL) theo thir ty do. Hon hop tao thanh dugc hoi lvu trong 16 gio cho dén
khi khong c6 thém H2O duoc tao ra. H2O (300 mL) dugc bd sung vao dung dich dugc
lam lanh va cac 16p dugce tach. Lép hitu co con duoc ria bﬁng nuée mudi, duoc lam
khé va duge ¢d dic. Hon hop thd duge két tinh tir EtOAc /hexan (80 mL/200 mL) dé
tao ra axit (S)-2-(1,3-dioxoisoindolin-2-yl)propanoic (34,5 g, hi€u suit 79%) dudi

dang chat ran mau trang.
Budc 2

Dung dich axit (S)-2-(1,3-dioxoisoindolin-2-yl)propanoic (2,3 g, 10 mmol)
trong hdn hop hexan/benzen (20 mL/20 mL) dugc bd sung oxalyl clorua (1,7 mL, 20
mmol) theo cach nhd giot, sau d6 1a DMF (0,01 mL). Sau 4 gio, tAt ca cac chat dé bay
hoi dugc loai bé hoan toan qua thiét bi bay hoi quay. (S)-2-(1,3-dioxoisoindolin-2-
yl)propanoyl clorua thu duge dudi dang thd duoc sir dung ¢ budce tiép theo ma khong

can tinh ché nira.
Budce 3

Dung dich (S)-2-(1,3-dioxoisoindolin-2-yl)propanoyl clorua (~10 mmol) trong
DCM khan (60 mL) dugc bd sung (+/-)-anatabin (1,4 g, 9 mmol) va Et:N (1,7 mL, 12
mmol). Dung dich thu dugc duge khudy & nhiét o trong phong trong 20 gi¢ va duge
1am lanh nhanh bing H2O (60 mL). Céc 16p dugc tach va 16p nude duge chiét bang
DCM (60 mL x 3). Lép hitu co két hop duge rira bang HCI 2N, NaHCO; bdo hoa va
nude mudi, duge lam khd va duge co déc. Séc ky cot nhanh v6i cot pha thuong
(hexan/EtOAc = 50/50) thu duoc hop chat néu & @& muc (1,0 g, hidu suat 31%) dudi
dang bot mau tréng. MS (ESI, ion duong) m/z: 362,1 (M+1).
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Téng hop  2-((S)- 1-0x0-1-((8)-6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (Hop chét 2)
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Dung dich (S)-2-(1,3-dioxoisoindolin-2-yl)propanoyl clorua (4,5 g, 20 mmol)
trong benzen khan (120 mL) dugc bd sung (+/-)-anatabin (3,0 g, 19 mmol) tur tur.
Dung dich thu dugc dugc khudy & nhiét do trong phong trong 20 gi¢ va dugce lam
lanh nhanh bang NaHCO3 bao hoa (100 mL). Céc 16p duoc tach va 16p benzen duogc
rra bing nuéc mudi, duge lam kho va dugce co déc. 2-((2S)-1-0x0-1-(6-(pyridin-3-yl)-
5,6-dihydropyridin-1(2H)-yl)propan-2-yl)isoindolin-1,3-dion thd (4,7 g, hidu suat
68%) thu dugc dudi dang bot mau vang nhat trong hdn hop cua hai chét ddng phan
khong ddi quang: (A) 2-((S)-1-0x0-1-((S)-6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion;  (B) 2-((S)-1-0x0-1-((R)-6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)isoindolin-1,3-dion, ma dwoc tach bing
CombiFlash® st dung c¢ot HP C18 Aq GOLD véi MeCN/H20 dém la pha dong rua
giai. Viéc gén dya trén thir nghiém thiy phan: Chét ddng phan khong d6i quang A tao
ra S-anatabin va chit ddng phan khong d6i quang B tao ra R-anatabin.

Vidu3

Téng hop 2-((S)-3-mety1-l-oxo-1-((S)-6-(pyridin—3-y1)-5,6-dihydropyridin—
1(2H)-yl)butan-2-yl)isoindolin-1,3-dion (Hop chét 3) va 2-((S)-3-metyl-1-oxo-1-((R)-
6-(pyridin-3-yl)-5,6-dihydropyridin-1 (2H)-yl)butan-2-yl)isoindolin-1,3-dion (Hop
chét 4)
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Budce 1

Binh ddy tron 1 c¢é (1 L) duge trang bi binh ngung va thiét bi Dean-Stark duoc
nap vé6i L-valin (23,4 g, 0,2 mol), anhydrit phtalic (29,6 g, 0,2 mol), toluen (300 mL)
va EtsN (2,6 mL) theo th tw d6. Hn hop tao thanh duoc hoi luu trong 16 gio cho dén
khi khong ¢6 thém HO duoc tao ra. H2O (300 mL) dugc bd sung vao dung dich dugce
lam lanh va cac 16p duge tach. Lép hitu co con duge roa bé'lng nude mudi, duge lam
kho va duoc co dic. Hon hop tho duge két tinh tir EtOAc/hexan (80 mL/200 mL) dé
tao ra axit (S)-2-(1,3-dioxoisoindolin-2-yl)-3-metylbutanoic (39,0 g, hi¢u suét 80%)

dudi dang chat ran mau trang.
Buéce 2

Dung dich axit (S)-2-(1,3-dioxoisoindolin-2-yl)-3-metylbutanoic (5,0 g, 20
mmol) trong hdn hop hexan/benzen (40 mL/40 mL) duogc bd sung oxalyl clorua (3,5
mL, 40 mmol) theo cach nho giot, sau d6 1a DMF (0,02 mL). Sau 4 gio, tAt ca cac chit
dé bay hoi dugc loai bo hoan toan qua thiét bi bay hoi quay. (S)-2-(1,3-
dioxoisoindolin-2-yl)-3-metylbutanoy! clorua thu dugc dudi dang thd duoc su dung &

bude tiép theo ma khong can tinh ché nita.
Bude 3

Dung dich ((S)-Z—(l,3-dioxoisoindolin—Z-yl)—S-metylbutanoyl clorua (20 mmol)
trong benzen khan (120 mL) duoc bd sung (+/-)-anatabin (3,0 g, 19 mmol) tur tir.
Dung dich thu dugc dugc khudy & nhiét d trong phong trong 20 git va dugc lam
lanh nhanh bang NaHCO3 bdo hoa (100 mL). Cac 16p duoc tach va 16p benzen dugc
rira béng nuée mudi, duge 1am kho va duge co dic. Hon hop thd dugce tinh ché voi
CombiFlash® st dung cot HP C18 Aq GOLD véi MeCN/dém H>O la pha dong rua
giagi. (A): Dinh tht nhat, 2-((S)-3-metyl-1-oxo0-1-((S)-6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)butan—2-yl)isoindolin—1,3-dion (1,2 g, hiéu sult 15%) dudi
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dang bot mau trding. MS (ESL, ion duong) m/z: 390,1 (M+1); (B): Dinh thtr hai, 2-
((S)-3-metyl-1-ox0-1-((R)-6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)butan-2-
yDjisoindolin-1,3-dion (1,0 g, hiéu sudt 12%) du6i dang bot mau tring. MS (ESL ion
duong) m/z: 390,1 (M+1).

Vidu4

Téng hop hdn hop 2-((S)-1-0x0-1-((S)-6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)butan-2-yl)isoindolin-1,3-dion va 2-((R)-1-o0x0-1-((R)-6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)butan-2-yl)isoindolin-1,3-dion (Hop chit 5) va hdn hop 2-
((S)-1-0x0-1-((R)-6-(pyridin-3-yl)-5,6-dihydropyridin-1 (2H)-yl)butan-2-yl)isoindolin-
1,3-dion va 2-((R)-1-oxo-1-((S)-6-(pyridin-3-yl)-5,6-dihydropyridin-1 (2H)-yl)butan-
2-yl)isoindolin-1,3-dion (Hop chét 6)
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Budce 1

Binh day tron 1 ¢ (200 mL) dugc trang bi binh ngung dugc nap voi axit DL-
2-aminobutanoic (3,5 g, 34 mmol), anhydrit phtalic (5,0 g, 33,8 mmol) va axit axetic
dang biang (75 mL) theo tht tu do. Hon hop tao thanh dugc hdi lwu trong 6 gid. Dung
mdi dugc loai bé hoan toan trong chan khong dé tao ra axit 2-(1,3-dioxoisoindolin-2-
yl)butanoic (7,3 g, hi€u suét 92%) duéi dang dau trong.

Budc 2

Dung dich axit 2-(1,3-dioxoisoindolin-2-yl)butanoic (7,0 g, 29,3 mmol) trong
hdn hop hexan/benzen (100 mL/100 mL) dugc bd sung oxalyl clorua (5,1 mL, 58,6
mmol) theo cdch nhé giot, sau d6 1a DMF (0,02 mL). Sau 4 gio, tht ca cac chat dé bay
hoi dugc loai bo hoan toan qua thiét bi bay hoi quay. 2-(1,3-dioxoisoindolin-2-
yl)butanoyl clorua thu dugc duéi dang thd duge sir dung & bude tiép theo ma khong

can tinh ché ntra.
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Budce 3

Dung dich 2-(1,3-dioxoisoindolin-2-yl)butanoyl clorua (29 mmol) trong
benzen khan (120 mL) dugc bd sung (+/-)-anatabin (4,2 g, 27 mmol) tir tr. Dung dich
thu duoc duge khudy & nhiét d trong phong trong 20 gid va duge lam lanh nhanh
bang NaHCO; bdo hoa (100 mL). Cac 16p duge tach va 16p benzen duoc rira bang
nuée mudi, duge lam kho va duge cd dic dé tao ra 2-(1-oxo-1-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)butan-2-yl)isoindolin-1,3-dion dudi dang tho (5,5 g, hi€u
suit 54%). Chat déng phan khong d6i quang raxemic dugc tach bang CombiFlash®
st dung cot HP C18 Aq GOLD véi MeCN/dém HO la pha dong rtra gidi. (A): Dinh
tht nhat, 2-((S)-1-ox0-1-((S)-6-(pyridin-3-yl)-5,6-dihydropyridin-1 (2H)-yl)butan-2-
yl)isoindolin-1,3-dion va 2-((R)-1-0x0-1-((R)-6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)butan-2-yl)isoindolin-1,3-dion du¢i dang bot mau tring. MS (ESI, ion
dwong) m/z: 376,1 (M+1); (B): Dinh tht hai, 2-((S)-1-0x0-1-((R)-6-(pyridin-3-yl)-
5,6-dihydr0pyridin—1(2H)-yl)butan-2-yl)isoindolin-1,3-dion va 2-((R)-1-oxo-1-((S)-6-
(pyridin-3-yl1)-5,6-dihydropyridin-1 (2H)-yl)butan-2-yl)isoindolin-1,3-dion dudi dang
bot mau tring. MS (ESI, ion dwong) m/z: 376,1 (M+1).

Vidu5s

Téng hop 2-(1-oxo-3-pheny1-1—(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (Hop chét 7)

Bude 1

Binh déy tron 1 ¢d (200 mL) dugc trang bi binh ngung duoc nap véi DL-
phenylalanin (5,6 g, 34 mmol), anhydrit phtalic (5,0 g, 33,8 mmol), va axit axetic
dang bang (100 mL) theo tht tw d6. Hon hop tao thanh dugc hdi luu trong 6 gio.

Dung mdi dugc loai b6 hoan toan trong chin khong va can dugc két taa tir hon hop
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etyl axetat va hexan dé tao ra axit 2-(1,3-dioxoisoindolin-2-yl1)-3-phenylpropanoic

(7,0 g, hidu suét 70%) dudi dang chit rdn mau tréng.
Buéc 2

Dung dich axit 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic (5.0 g, 16,9
mmol) trong hdn hgp hexan/benzen (100 mL/100 mL) duoc bd sung oxalyl clorua
(3,5 mL, 40,2 mmol) theo cach nho giot, sau d6 la DMF (0,02 mL). Sau 4 gio, tht ca
cac chat d& bay hoi dugc loai bd hoan toan qua thiét bi bay hoi quay. 2-(1,3-
dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua thu dugc dudi dang thé dugce sir dung

& bude tiép theo ma khong can tinh ché nira.
Budc 3

Dung dich 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (16,9 mmol)
trong benzen khan (100 mL) dugc bd sung (+/-)-anatabin (2,4 g, 15,7 mmol) tir tir.
Dung dich thu dugc dugc khudy ¢ nhiét d trong phong trong 20 gi¢ va dugc lam
lanh nhanh bang NaHCOs3 bdo hoa (100 mL). Céc 16p duge tach va 16p benzen duogc
rira bang nude mudi, duge 1am kho va duogc cd dic dé tao ra 2-(1-oxo-3-phenyl-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-y1)propan—2-yl)isoindolin-1,3-dion 4,5 g,
hiéu suét 65%) & dang bot mau tring 1a hdn hop 2 chit ddng phan khong dbi quang
sau khi tinh ché bing CombiFlash® st dung cot HP C18 Aq GOLD véi MeCN/dém
H,0 1a pha dong rira giai. MS (ESL ion duong) m/z: 438,1 (M+1).

Vidu6

Tong hop 2-(2-0x0-2-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)etyl)isoindolin-1,3-dion (Hop chat 8)



Budce 1

Binh day tron 1 ¢6 (200 mL) dugc trang bi binh ngung dugc nap véi glyxin
(5,1 g, 68 mmol), anhydrit phtalic (10,0 g, 67,5 mmol), va axit axetic dang bang (120
mL) theo thi tu d6. Hon hop tao thanh dugc hdi luu trong 6 gio. Dung méi dugce loai
bd hoan toan trong chin khong va cdn dugc két taa tir hdn hop etyl axetat va hexan dé
tao ra axit 2-(1,3-dioxoisoindolin-2-yl)axetic (10,8 g, hi€u sudt 80%) dudi dang chit

ran mau trang.
Budc 2

Dung dich axit 2-(1,3-dioxoisoindolin-2-yl)axetic (4,1 g, 20 mmol) trong hdn
hop hexan/benzen (40 mL/40 mL) duoc bd sung oxalyl clorua (3,5 mL, 40 mmol)
theo céch nho giot, sau dé 1a DMF (0,02 mL). Sau 4 gid, tat ca céc chat d& bay hoi
dugc loai bo hoan toan qua thiét bi bay hoi quay. 2-(1,3-dioxoisoindolin-2-yl)axetyl
clorua thu dugc dudi dang thoé dugc st dung & bude tiép theo ma khong cén tinh ché

nira.
Budc 3

Dung dich 2-(1,3-dioxoisoindolin-2-yl)axetyl clorua (20 mmol) trong benzen
khan (120 mL) dugc bd sung (+/-)-anatabin (2,9 g, 19,0 mmol) tlr tir. Dung dich thu
duoc duge khudy ¢ nhiét d trong phong trong 20 gi¢ va duge lam lanh nhanh bing
NaHCOs3 bdo hoa (100 mL). Céc 16p duoc tach va 16p benzen dugc rira bang nudc
mudi, dugc lam kho va duge cd dic dé tao ra 2-(2-oxo-2-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)etyl)isoindolin-1,3-dion (3,8 g, hi¢u suit 58%) dudi dang bot
mau tring sau khi tinh ché bing CombiFlash® sir dung cot HP C18 Aq GOLD voi
MeCN/dém H,O 1a pha dong rira giai. MS (ESI, ion duong) m/z: 348,1 (M+1).

Vidu7

Téng hop 2-((2R)-1-0x0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (Hop chit 17)
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Buoc 1

Binh day tron 1 ¢6 (200 mL) duge trang bi binh ngung dugc nap v6i D-alanin
(5,0 g, 56,2 mmol), anhydrit phtalic (18,2 g, 56,2 mmol), va axit axetic dang bang
(100 mL) theo tht ty do. Hon hop tao thanh dugc hdi luu trong 3 gio. Dung mdi duge
loai bo hoan toan trong chén khong va cdn dugc két taa tir hon hop etyl axetat va
hexan d& tao ra axit (R)-2-(1,3-dioxoisoindolin-2-yl)propanoic (8,0 g, hidu suat 64%)

dudi dang chat ran mau trang.
Budc 2

Dung dich axit (R)-2-(1,3-dioxoisoindolin-2-yl)propanoic (7.5 g, 33,3 mmol)
trong DCM khan (120 mL) dugc bd sung PCls (7,6 g, 36,5 mmol) theo tung phan.
Hon hop phén tmg thu duge dugc khudy trong 3 gio & nhiét do trong phong. Tét ca
cac chat dé bay hoi dugc loai bo hoan toan qua thiét bi bay hoi quay. Can (R)-2-(1,3-
dioxoisoindolin-2-yl)propanoyl clorua duéi dang dau trong dugc st dung & bude tiép

theo ma khong can tinh ché nira.
Budce 3

Dung dich (R)-2-(1,3-dioxoisoindolin-2-yl)propanoyl clorua (33 mmol) trong
benzen khan (120 mL) duogc bd sung (+/-)-anatabin (5,3 g, 34,7 mmol) tr tir. Dung
dich thu dugc dugce khuéy & nhiét do trong phong trong 20 gio va dugc lam lanh
nhanh bang NaHCO3 bao hoa (100 mL). Céc 16p duge tach va 16p benzen dugc rira
bing nude mudi, duoc lam khd va duge co dic dé tao ra 2-((2R)-1-ox0-1-(6-(pyridin-
3—y1)-5,6-dihydropyridin-1(2H)-yl)pr0pan-2-yl)isoindolin-1,3-dion (9,7 g, hiéu suit
81%) dudi dang bot trong hdn hop hai chét ddng phan khong d6i quang. MS (ESL, ion
duong) m/z: 362,1 (M+1).
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Vidu8

Téng hop  3-nitro-N-((2S)-(1-0x0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (Hop chét 9)

Buodc 1

Dung dich axit (S)-2-(1,3-dioxoisoindolin-2-yl)propanoic (11,2 g, 50,0 mmol)
trong DCM khan (150 mL) dugc bd sung PCls (11,4 g, 55 mmol) theo tiing phan. Hon
hop phan tng thu dugc duge khudy trong 5 gid & nhiét do trong phong. T4t ca cac
chét d& bay hoi duoc loai bo hoan toan qua thiét bj bay hoi quay. Can (S)-2-(1,3-
dioxoisoindolin-2-yl)propanoy! clorua dudi dang dau trong dugc st dung & bude tiép

theo ma khong can tinh ché nita.
Budc 2

Dung dich (S)-2-(1,3-dioxoisoindolin-2-yl)propanoyl clorua (~50 mmol) trong
benzen khan (120 mL) duoc bd sung (+/-)-anatabin (7,6 g, 50 mmol) tr tir. Dung dich
thu duoc duoc khudy & nhiét do trong phong trong 20 gio va duge lam lanh nhanh
bing NaHCOs bao hoa (100 mL). Céc 16p duoc tach va lop benzen dugc rira bing
nuée mudi, duge 1lam kho va duge cd déc dé tao ra (S)-2-(1-oxo0-1-(6-(pyridin-3-yl)-
5,6-dihydropyridin-1(2H)-yl)propan-2-yl)isoindolin-1,3-dion (13,5 g, hiéu sut 74%)
duéi dang thd trong hdn hop hai chét dbéng phan khong dbi quang. MS (ESI, ion
duong) m/z: 362,4 (M+1).

Budce 3

Dung dich (S)-2-(1-0x0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (13,5 g, 37 mmol) trong EtOH (200 mL) dugc bd
sung hydrazin monohydrat (3,6 mL). Dung dich phan tmg dugc hodi luu trong 2 gid va

huyén phu thu dugce dugc loc ¢ nhi€t do trong phong. Dich loc dugc ¢b dac dé tao ra

(S)-2-amino-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1 (2H)-yl)propan-1-on (9,0 g, hiéu
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sudt 77% tir budc 2) dudi dang thd trong hdn hop hai chit ddng phan khong dbi

quang.
Buéc 4

Dung dich axit 3-nitrobenzoic (0,50 g, 3,0 mmol) va (S)-2-amino-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (0,7 g, 3,0 mmol) duoc bd
sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-Pr2NEt (0,70 mL, 3,9 mmol) trong
DCM (10 mL). Hdn hop phén Gmg dugc khudy & nhiét @6 trong phong qua dém va
duoc lam lanh nhanh bang H20 (10 mL). Cac 16p duoc tach va 16p hitu co dugc rua
béng nuéc mudi, dugc lam khd va dugc cd dic dé tao ra 3-nitro-N-(1-oxo-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,2 g, hiéu suét
17%) dudi dang mang trong binh non, tdn tai & dang hdn hop hai chit ddng phéan
khong dbi quang. MS (ESI, ion duong) m/z: 381,3 (M+1).

Hop chét trong cac vi du tir 9 dén 13 duge didu ché theo quy trinh twong tu nhu

Vi du 8 bat ddu véi axit benzoic tuong ng.

Vi du 9: 3-metoxy-N-((2S)-1-ox0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (0,5 g, hiéu suét 46%). (Hop chat 10)

N . )
o)\( 0
0

MS (ESI, ion duong) m/z: 366,1 (M+1).

Vi du 10: 3,4-dietoxy-N-((2S)-1-0x0-1-(6-(pyridin-3-yl)-5 ,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (0,6 g, hi¢u sudt 47%). (Hop chit 11)

OEt

N [
o)\(N OEt
' 0

MS (ESI, ion duong) m/z: 424,2 (M+1).

Vi du 11: 3,4-dimetoxy-N-((2S)-1-0x0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (0,7 g, hidu suét 59%). (Hop chat 12)
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I
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\ O)\rN OMe
@)
MS (ESI, ion duong) m/z: 396,1 (M+1).

Vi du 12: 4-nitro-N-((2S)-1-ox0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)benzamit (0,1 g, hiéu suat 8%), ma dugc két tinh tir MeCN. (Hop chét
13)

MS (ESI, ion duvong) m/z: 381,1 (M+1).

Vi du 13. 4-clo-N-((25)-1-0x0-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)benzamit (150 mg, hiéu suét 13%), ma dugc két tinh tir MeCN. (Hop
chat 14)

MS (ESI, ion dwong) m/z: 370,1 (M+1).
Vidu 14

Téng hop 3-nitro-N-(1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (Hop chét 15)

Budce 1
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Binh day tron 1 ¢6 (200 mL) dugc trang bi binh ngung dwgc nap véi DL-
phenylalanin (11,2 g, 68 mmol), anhydrit phtalic (10,0 g, 67,6 mmol), va axit axetic
dang bang (200 mL) theo thu tu do. Hon hop tao thanh duoc hdi luu trong 2 gid.
Dung mdi dugc loai bé hoan toan trong chan khong va cin dugc két tia tir hdn hop
etyl axetat va hexan dé tao ra axit 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic

(18,1 g, hiéu sudt 90%) dudi dang chat rin mau trang.
Budc 2

Dung dich axit 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic (19,8 g, 67,1
mmol) trong DCM khan (300 mL) duoc bd sung PCls (15,3 g, 73,8 mmol) theo timg
phan. Hon hop phan ung duoc khudy trong 3 gio & nhiét do trong phong. Tét ca cac
chit d& bay hoi dugc loai bo hoan toan qua thiét bi bay hoi quay dé tao ra 2-(1,3-
dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua dudi dang thé duogc st dung ¢ bude

tiép theo ma khong can tinh ché nita.
Buéc 3

Dung dich 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (67 mmol)
trong benzen khan (300 mL) duoc bd sung (+/-)-anatabin (12,0 g, 75,0 mmol) tir tir.
Dung dich thu dugc dugc khudy & nhiét do trong phong qua dém va dugc lam lanh
nhanh bang NaHCO3 bio hoa (300 mL). Céac 16p duge tach va 16p benzen dugc rua
béng nude mudi, duoc lam khd va dugc co dac dé tao ra 2-(1-oxo-3-phenyl-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)isoindolin-1,3-dion (25,0 g,
hiéu suit 86%) & dang bot 1a hdn hop 2 chét ddng phan khong dbi quang ma khong

can tinh ché nira.
Budc 4

Dung dich 2-(1-oxo-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (25,0 g) trong EtOH (300 mL) duge bd sung
hydrazin monohydrat (5,0 mL). Dung dich phan ang dugc hdi luu trong 3 gid va
huyén phu thu duge dugce loc 6 nhiét do trong phong. Dich loc dugce hoa tan trong hén
hop EtOAc va hexan va dugc dé qua dém. Chét ran tao thanh duoc loc ra va dich loc
dugc co6 dic dé tao ra 2-amino-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-1-on (16,7 g, hiéu suét 54%) dudi dang thd trong hén hop hai chit
ddng phan khong d6i quang.
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Budc 5

Dung dich axit 3-nitrobenzoic (0,5 g, 3,0 mmol) va 2-amino-3-phenyl-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (0,9 g, 3,0 mmol) dugc bd
sung EDC hydroclorua (0,7 g, 3,8 mmol) va i-PraNEt (0,7 mL, 3,9 mmol) trong DCM
(10 mL). Hon hop phan tng dugc khudy & nhiét do trong phong qua dém va dugc lam
lanh nhanh bang H>O (10 mL). Céc 16p duoc tach va 16p hitu co dugc rira bing nudc
mudi, dugc lam khd va dugc cd dac dé tao ra 3-nitro-N-(1-oxo-3-phenyl-1-(6-
(pyridin-3-y1)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,6 g, hiéu suét
43%) dudi dang mang trong binh nén, tdn tai & dang hdn hgp hai chét ddng phéan
khong ddi quang sau khi tinh ché bang CombiFlash® st dung ¢t HP C18 Aq GOLD
véi MeCN/dém H»O 14 pha dong rira giai. MS (ESL ion duong) m/z: 457,1 (M+1).

Budc thay thé 5

Dung dich axit 3-nitrobenzoic (0,8 g, 5 mmol) trong DCM (20 mL) dugc bd
sung PCls (1,2 g). Hon hop phan tng duoc khudy & nhiét d6 trong phong trong 2 gio,
dugc ¢6 diac va duge pha loang bang DCM khan, ma dugc chuyén vao dung dich 2-
amino-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (1,5 g,
5 mmol) va Et:N (7,5 mmol). Viéc bd sung va tinh ché tao ra san pham & tidu dé nhu

dugc mo ta & Bude 5 ¢ trén.
Vidu 15

Téng hop 3-metoxy-N-(1-ox0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (Hop chét 16)

O OCH3
(0]

Dung dich axit 3-metoxybenzoic (0,46 g, 3,0 mmol) va 2-amino-3-phenyl-1-(6-

(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (0,92 g, 3,0 mmol) dugc bd
sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-PraNEt (0,70 mL, 3,9 mmol) trong
DCM (10 mL). Hon hgp phéan ung duoc khudy & nhiét do trong phong qua dém va
dugc lam lanh nhanh bang H20 (10 mL). Céc 16p duge tach va 16p hitu co dugce roa
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béng nuée mudi, duge lam kho va duge cd dic dé tao ra 3-metoxy-N-(1-ox0-3-
phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1 (2H)-yl)propan-2-yl)benzamit (0,60
g, hiéu sut 45%) duéi dang mang trong binh non, tdn tai & dang hdon hop hai chét
d6ng phan khong d6i quang sau khi tinh ché bang CombiFlash® sir dung cot silica gel
pha thuong véi EtOAc va hexan la pha dong ria giai. MS (ESI, ion duong) m/z: 442,2
(M+1).

Vidu 16

Téng hop 3-clo-N-(1-oxo-3-phenyl-1 -(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (Hop chét 18)

Budce 1

Dung dich mau tim KMnOs (4,0 g, 25,0 mmol) va Na,HPOy4 (6,7 g, 25 mmol)
trong H2O (100 mL) dugc bd sung dung dich 3-clorobenzaldehyt (3,5 g, 25 mmol)
trong MeOH (100 mL) theo céch nho giot & nhiét do trong phong. Hon hgp phan tng
duoc khudy trong khoang 30 phut cho dén khi huyén phit mau néu dugc tao thanh.
Huyén phu thu duge duge loc qua téng Celite®, va dich loc dugc co dac béng thiét bi
bay hoi quay va dugc pha loang bang H,0 (100 mL). Dich loc pha lodng duoc axit
héa véi HC1 IN cho dén khi pH dat duge tir 3 dén 4. Két taa thu duoc dugc loc va
dwoc 1am kho trong chan khong & 76°C qua dém dé tao ra axit 3-clobenzoic (3,5 g,
hiéu suét 90%) dudi dang chit rin mau tring.

Buédce 2

Dung dich axit 3-clobenzoic (0,47 g, 3,0 mmol) va 2-amino-3-phenyl-1-(6-
(pyridin-3-yl)-5,6-dihydr0pyridin-1(2H)-y1)propan—1-on (0,92 g, 3,0 mmol) dugc bd
sung EDC hydrat (0,75 g, 3,8 mmol) va i-ProNEt (0,72 mL, 3,9 mmol) trong DCM
(10 mL). Hon hop phéan Gng dugce khudy & nhiét do trong phong qua dém va dugc lam
Janh nhanh bang H>O (10 mL). Céc 16p dugc tach va 16p hitu co dugc ria bing nude

mudi, dugc 1am kho va duge co ddc dé tao ra 3-clo-N-(1-oxo0-3-phenyl-1-(6-(pyridin-
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3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,30 g, hiéu suét 20%) duéi
dang mang trong binh nén, tdn tai & dang hdn hop hai chit dong phan khong d6i
quang sau khi tinh ché bing CombiFlash® st dung ¢t HP C18 Aq GOLD véi
MeCN/dém H,O 1a pha dong rira gidi. MS (ESL ion duong) m/z: 446,1 (M+1).

Vidu 17

Téng hop 3-flo-N-(1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5 ,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (Hop chat 19)

Budce 1

Dung dich mau tim KMnOq (4,0 g, 25,0 mmol) va Na;HPOq (6,7 g, 25 mmol)
trong H20 (100 mL) dugc bd sung dung dich 3-flobenzaldehyt (3,1 g, 25 mmol) trong
MeOH (100 mL) theo cach nhé giot & nhiét do trong phong. Hon hop phan tng duge
khudy trong khoang 30 phit cho dén khi huyén phit mau néu dugc tao thanh. Huyén
phu thu dugce dugce loc qua téng Celite®, va dich loc dugc co dac béng thiét bi bay hoi
quay va dugc pha loang bang H>O (100 mL). Dich loc pha loang dugc axit hoa voi
HCI 1IN cho dén khi pH dat dugc tir 3 dén 4. Két tta thu duoc duoc loc va dugce lam
kho trong chan khong ¢ 76°C qua dém dé tao ra axit 3-flobenzoic (2,0 g, hiéu suét

57%) dudi dang chit rin mau trang.
Budc 2

Dung dich axit 3-flobenzoic (0,46 g, 3,0 mmol) va 2-amino-3-phenyl-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (0,92 g, 3,0 mmol) dugc bd
sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-PraNEt (0,70 mL, 3,9 mmol) trong
DCM (10 mL). Hdn hop phén tmng dugc khudy & nhiét do trong phong qua dém va
dugc lam lanh nhanh bing H>O (10 mL). Cac 16p dugc tach va 16p hitu co dugc rua
bang nudc mudi, duge 1am kho va duge co dic dé tao ra 3-flo-N-(1-o0x0-3-phenyl-1-
(6-(pyridin-3-y1)—5,6-dihydropyridin-1(2H)-yl)propan—2-y1)benzamit (0,50 g, hiéu suét
39%) dudi dang mang trong binh non, tdn tai & dang hdn hop hai chéit ddng phan
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khong dbi quang sau khi tinh ché bing CombiFlash® st dung cot HP C18 Aq GOLD
v6éi MeCN/dém HoO 12 pha dong rira gidi. MS (ESL ion duong) m/z: 430,1 (M+1).

Vidu 18

Téng hop 3-etoxy-N-(1-oxo-3-phenyl-1-(6-(pyridin-3-y1)-5 ,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit (Hop chat 20)

Budc 1

Dung dich 3-hydroxybenzaldehyt (6,1 g, 50 mmol) trong DMF (200 mL) duogc
bd sung etyl iodua (9,4 g, 60 mmol) va K2COs (10,3 g, 75 mmol) theo tht tu do.
Huyén pht thu dugc dugc gia nhiét dén 120°C trong 4 gid va dugc lam mat dén nhiét
do trong phong. Hon hop phan tng duge lam lanh nhanh bang H0 (200 mL) va dugce
chiét bing ete (200 mL). L6p ete dugc rira bdng H>O (200 mL x3), duoc lam kho va
duoc co dic dé tao ra 3-etoxybenzaldehyt (6,2 g, higu sut 83%) dudi dang dau trong.

Budc 2

Dung dich mau tim KMnOs (6,2 g, 39,0 mmol) va Na,HPO4 (10,5 g, 39 mmol)
trong H20 (150 mL) dugc bd sung dung dich 3-etoxybenzaldehyt (5,8 g) trong MeOH
(150 mL) theo cach nhé giot & nhiét do trong phong. Hon hop phéan tmg duoc khudy
trong khoang 30 phut cho dén khi huyén phtt mau niu dugc tao thanh. Huyén phu thu
dugc duogce loc qua tﬁng Celite®, va dich loc dugc co dac bé‘mg thiét bi bay hoi quay va
dugc pha loang bang H>O (100 mL). Dich loc pha loang dugc axit hoa v6i HCL IN
cho dén khi pH dat duogc tir 3 dén 4. Két tta thu duge duoc loc va duge lam kho trong
chan khong ¢ 76°C qua dém dé tao ra axit 3-etoxybenzoic (2,9 g, hiéu sudt 50%) dudi

dang chat ran mau trang.
Budc 3

Dung dich axit 3-etoxybenzoic (0,55 g, 3,0 mmol) va 2-amino-3-phenyl-1-(6-
(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (0,92 g, 3,0 mmol) duoc bd
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sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-Pro2NEt (0,70 mL, 3,9 mmol) trong
DCM (10 mL). Hon hop phén Gng duoc khudy & nhiét do trong phong qua dém va
dugce lam lanh nhanh bang HO (10 mL). Cac 16p duoc tach va 16p hiru co dugc rua
b%\ng nude mudi, duoc 1am kho va dugce cd dic dé tao ra 3-etoxy-N-(1-oxo-3-phenyl-
1-(6-(pyridin—3-y1)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,66 g, hi¢u
suét 48%) dudi dang mang trong binh non, tdn tai & dang hdon hop hai chét ddng phan
khong ddi quang sau khi tinh ché bing CombiFlash® sir dung c¢ot HP C18 Aq GOLD
v6i MeCN/dém HO 1a pha dong rira gidi. MS (ESI, ion duong) m/z: 456,2 (M+1).

Tién hanh tvong tu nhu trong Vi du 18 & trén, hop chét trong céc vi du tir 19
dén 22 duoc téng hop bang cach st dung axit benzoic dugce didu ché hodc co6 ban trén

thi trrong tuong ung.

Vi du 19: 3,4-dimetoxy-N-(1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,35 g, hiéu sudt 25%). (Hop chat 21)

OCH,
g i :OCH3

MS (ESL, ion duong) m/z: 472,2 (M+1).

Vi du 2I: N-(1-0x0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-dihydropyridin—1(2H)-
yl)propan-2-yl)-3-(triflometyl)benzamit (0,55 g, hi¢u suét 38%). (Hop chét 23)

MS (ESI, ion duvong) m/z: 480,1 (M+1).

Vi du 22 3-flo-5-metoxy-N-(1-0xo-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,57 g, hiéu suét 41%). (Hop chét 24)
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MS (ESI, ion duong) m/z: 460,2 (M+1).

Viduy 23

Tong hop 3-metoxy-N-((2R)-1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (Hop chét 25)

Budce 1

Binh day tron 1 ¢d (500 mL) dugc trang bi binh ngung dugc nap voéi D-
phenylalanin (25,0 g, 151,3 mmol), anhydrit phtalic (22,2 g, 151,3 mmol), va axit
axetic dang bang (300 mL) theo tht tu do. Hon hop tao thanh dugc hdi luu trong 4
gio. Dung moi dugc loai bé hoan toan trong chan khong va cdn duoc két tua tir hon
hop etyl axetat va hexan dé tao ra axit (R)-2-(1,3-dioxoisoindolin-2-yl)-3-
phenylpropanoic (38,4 g, hi¢u suit 86%) dudi dang chat rin mau trang.

Budce 2

Dung dich axit (R)-2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic (37,9 g,
128,0 mmol) trong DCM khan (500 mL) dugc bd sung PCls (29,4 g, 141,0 mmol)
theo ting phan. Hon hop phan tng dugc khudy trong 3 gi® & nhiét do trong phong.
T4t ca cac chit d& bay hoi dugc loai bo hoan toan qua thiét bi bay hoi quay dé tao ra
(R)-Z-(l,3-dioxoisoindolin-2-y1)-3-phenylpropanoyl clorua dudi dang thd duoc su

dung & budce tiép theo ma khong can tinh ché nira.

Budc 3
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Dung dich (R)-2-( 1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (128
mmol) trong benzen khan (500 mL) dugc bd sung (+/-)-anatabin (20,6 g, 128,7 mmol)
tir tir. Dung dich thu dugc dugc khudy ¢ nhiét d trong phong qua dém va dugc lam
lanh nhanh bang NaHCO3 bao hoa (500 mL). Céc 16p duge tach va 16p benzen duoc
rira bang nudc mudi, duge 1am kho va dugce cd dic dé tao ra 2-((2R)-1-0x0-3-phenyl-
1-(6—(pyridin-3-yl)—5,6-dihydropyridin—1(2H)-yl)propan-2-yl)isoindolin-1,3-dion (43,3
g, hiéu suit 79%) & dang bot 1a hdn hop 2 chit dong phan khong d6i quang ma khong

can tinh ché nira.
Budc 4

Dung dich 2-((2R)-1-oxo-3-phenyl-1-(6-(pyridin-3 -y1)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)isoindolin-1,3-dion (43.3 g) trong EtOH (500 mL) dugc bd sung
hydrazin monohydrat (8,7 mL). Dung dich phan Ung dugc hoi luu trong 3 giv va
huyén pht thu dugc duge loc & nhiét do trong phong. Dich loc dugc hoa tan trong hdn
hop EtOAc va hexan va dugc dé qua dém. Chét rén tao thanh dugc loc ra va dich loc
duogc ¢d dic dé tao ra (2R)-2-amino-3-pheny1-1-(6-(pyridin—3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-1-on (32,3 g, hi¢u suét 82%) duéi dang thd trong hon hop hai chét
ddng phan khong d6i quang.

Budc 5

Dung dich axit 3-metoxybenzoic (0,46 g, 3,0 mmol) va (2R)-2-amino-3-
phenyl-1-(6-(pyridin—3-y1)-5,6-dihydropyridin-1(2H)-yl)propan—1-on (0,92 g, 3,0
mmol) dugc bd sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-ProNEt (0,70 mL, 3,9
mmol) trong DCM (10 mL). Hon hop phéan Gng duoc khudy & nhiét do trong phong
qua dém va dugc lam lanh nhanh bang H>O (10 mL). Céc 16p dugc tach va 16p hiru co
duoc rira bang nudc mudi, dugc 1am kho va duoc cd didc dé tao ra 3-metoxy-N-((2R)-
1-0x0-3-phenyl-1-(6-(pyridin-3-y1)-5 ,6-dihydropyridin-1(2H)-yl)propan-2-
yl)benzamit (0,73 g, hi¢u sult 55%) duéi dang mang trong binh non, ton tai & dang
h6ﬁ hop hai chét déng phan khong d6i quang sau khi tinh ché bang CombiFlash® s
dung cot HP C18 Aq GOLD v6i MeCN/dém H,O 1a pha dong rua giai. MS (ESI, ion
duong) m/z: 442,2 (M+1).

Vi du 24
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Téng hop 3-etoxy-4-metoxy-N-((2R)-1-0x0-3-phenyl-1 -(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (Hop chét 26)

Budc 1

Dung dich 3-etoxy-4-hydroxybenzaldehyt (8,6 g, 50 mmol) trong DMF (200
mL) dugc bd sung NaH (3,0 g, 75 mmol, 60% khéi luong) theo timg phan & 0°C, sau
do 1a Mel (3,35 mL, 60 mmol). Hon hop phan tng dugc khqu & nhiét do trong phong
qua dém va dugc lam lanh nhanh béng nuée. Bude chiét duoc thuc hién véi ete (100
mL x3). Lép ete dugce rira, duge lam kho va dugc co6 dac dé tao ra 3-etoxy-4-

metoxybenzaldehyt (5,9 g, hi¢u sudt 66%) dudi dang tho.
Budc 2

Dung dich mau tim KMnOs4 (5,1 g, 32,0 mmol) va Na,HPOs (8,4 g, 32 mmol)
trong HoO (120 mL) dugc bd sung dung dich 3-etoxy-4-metoxybenzaldehyt (5,6 g)
trong MeOH (120 mL) theo cach nho giot ¢ nhiét do trong phong. Hon hop phén tmg
dugce khudy trong khoang 30 phit cho dén khi huyén pht mau niu dugc tao thanh.
Huyén pht thu duge duge loc qua tang Celite®, va dich loc dugc cd dac bang thiét bi
bay hoi quay va duogc pha loang bang H,O (100 mL). Dich loc pha lodng dugc axit
héa véi HC1 1IN cho dén khi pH dat duge tir 3 dén 4. Két tua thu duge duoc loc va
dugc lam khd trong chan khong ¢ 76°C qua dém dé tao ra axit 3-etoxy-4-

metoxybenzoic (4,0 g, hiéu suit 66%) dudi dang chét rén mau tring.
Budc 3

Dung dich axit 3-etoxy-4-metoxybenzoic (0,59 g, 3,0 mmol) va (2R)-2-amino-
3-phenyl-1-(6-(pyridin-3-yl)-5 ,6-dihydropyridin-1(2H)-yl)propan-1-on (0,92 g, 3.0
mmol) dugc bd sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-ProNEt (0,70 mL, 3,9
mmol) trong DCM (10 mL). Hon hop phan tng dugc khudy & nhiét do trong phong
qua dém va dugc lam lanh nhanh bang H>0 (10 mL). Céc 16p duoc tach va I6p hitu co

dugc rira bang nudc mudi, dugc lam kho va dugce cd déc dé tao ra 3-etoxy-4-metoxy-
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N-((2R)-1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-2-
yl)benzamit dudi dang mang trong binh non, tdn tai & dang hon hop hai chit dong
phan khong d6i quang sau khi tinh ché bang CombiFlash® sir dung cot HP C18 Aq
GOLD v6i MeCN/dém H,O 13 pha dong rira giai. MS (ESI, ion duong) m/z: 486,2
(M+1).

Tién hanh twong tw nhu duge md ta & Vi du 24 & trén, hop chét trong céc vi du
tir 25 dén 30 dugc didu ché bang cach thé axit benzoic hodc duge téng hop hodc c6
ban trén thi truong.

Vi du 25: 2-clo-5-metoxy-N-((2R)-1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,76 g, hiéu sudt 53%). (Hop chit 27)

MS (ESL, ion duong) m/z: 476,1 (M+1).

Vi du 26: 3,5-dimetoxy-N-((2R)-1-0x0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,86 g, hiéu sudt 61%). (Hop chét 28)

MS (ESIL, ion duong) m/z: 472,2 (M+1).

Vi du 27: 5-metoxy-2-metyl-N-((ZR)-1-0xo—3-phenyl-1-(6-(pyridin-3-y1)-5 ,0-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,76 g, hiéu suit 56%). (Hop chét 29)

54



47376 55/90

MS (ESI, ion duong) m/z: 456,2 (M+1).

Vi du 28: 4-clo-2-metoxy-N-((2R)-1-o0x0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,56 g, hi¢u sut 41%). (Hop chét 30)

Cl

MS (ESL ion duong) m/z: 476,1 (M+1).

Vi du 29: 4-flo-3-metoxy-N-((2R)-1-ox0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin—1(2H);yl)propan-2-yl)benzamit (0,65 g, hi€u sudt 47%). (Hop chét 31)

MS (ESL ion duong) m/z: 460,2 (M+1).

Vi du 30: 2-metoxy-N-((2R)-1-oxo0-3-phenyl-1 -(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit. (Hop chét 32)

MS (ESL ion duong) m/z: 442,3 (M+1).
Vidu 3l

Téng hop 3-etoxy-N-((2S)-1-0x0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (Hop chét 33)
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Budce 1

Binh day tron 1 ¢d (500 mL) duoc trang bi binh ngung dugc nap voi L-
phenylalanin (25,0 g, 151,3 mmol), anhydrit phtalic (22,2 g, 151,3 mmol), va axit
axetic dang biang (300 mL) theo thu tu do. Hon hop tao thanh dugc hdi luu trong 4
gid. Dung mdi dugc loai bo hoan toan trong chén khong va can duoc két tia tir hdn
hop etyl axetat va hexan dé tao ra axit (S)-2-(1,3-dioxoisoindolin-2-yl)-3-
phenylpropanoic (42,8 g, hiéu suét 96%) dudi dang chat ran mau trang.

Budce 2

Dung dich axit (S)-2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic (42,3 g,
142,0 mmol) trong DCM khan (550 mL) dugc bd sung PCls (32,8 g, 157,0 mmol)
theo tirng phan. Hon hop phan tng dugc khudy trong 3 gi® ¢ nhiét do trong phong.
T4t ca cac chit dé bay hoi duge loai bd hoan toan qua thiét bi bay hoi quay dé tao ra
(S)-2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua du6i dang thd dugc s

dung & budc tiép theo ma khong can tinh ché nira.
Bude 3

Dung dich (S)-2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (142
mmol) trong benzen khan (550 mL) dugc bd sung (+/-)-anatabin (23,0 g, 142,9 mmol)
tir tir. Dung dich thu dugc dugc khqu & nhiét do trong phong qua dém va dugc lam
lanh nhanh bang NaHCOs3 bdo hoa (550 mL). Céc 16p duoc tach va 16p benzen duoc
rira bang nudc mudi, duoc 1am kho va duge co déc dé tao ra 2-((2S)-1-oxo0-3-phenyl-
1-(6-(pyridin-3-y1)-5,6-dihydropyridin-1 (2H)-yl)propan-2-yl)isoindolin-1,3-dion (57,7
¢, hiéu suit 100%) & dang bot la hdn hop 2 chit dong phan khong d6i quang ma

khong céan tinh ch€ nita.

Budce 4
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Dung dich 2-((2S)-1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)isoindolin-1,3-dion (57,7 g) trong EtOH (500 mL) dugc bd sung
hydrazin monohydrat (11,6 mL). Dung dich phan tmg duoc hdi luu qua dém va huyén
phu thu dugc dugc loc & nhiét do trong phong. Dich loc duoc hoa tan trong hon hop
EtOAc va hexan va dugc dé qua dém. Chét rén tao thanh dugc loc ra va dich loc duge
cd dic dé tao ra (28)-2-amin0-3-phenyl-l—(6-(pyridin—3-yl)—5,6-dihydropyridin-1(2H)-
yl)propan-1-on (39,0 g, hi¢u suit 99%) dudi dang thd trong hdn hop hai chit dong
phén khong d6i quang.

Budce 5

Dung dich axit 3-etoxybenzoic (0,83 g, 5,0 mmol) va (2S)-2-amino-3-phenyl-
1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (1,5 g, 5,0 mmol) dugc
bd sung EDC hydroclorua (1,2 g, 6,3 mmol) va i-PraNEt (1,1 mL, 6,5 mmol) trong
DCM (30 mL). Hdn hgp phan tmg dugc khudy & nhiét do trong phong qua dém va
dugc lam lanh nhanh bang H2O (30 mL). Céc 16p duge tach va 16p hiru co duge rira
br:ing nude mudi, dugc 1am khd va duge co dic dé tao ra 3-etoxy-N-((2S)-1-0x0-3-
phenyl-1-(6-(pyridin-3-yl)-5,6-dihydr0pyridin-1(2H)-yl)propan-Z—yl)benzamit (1,3 g,
hiéu sudt 63%) dudi dang mang trong binh nén, tdn tai & dang hdn hop hai chét dong
phéan khong d6i quang sau khi tinh ché bang CombiFlash® sir dung cot HP C18 Aq
GOLD v6i MeCN/dém H,O 1a pha dong rtra giai. MS (ESI, ion duong) m/z: 456,2
(M+1).

Tién hanh twong tw nhu duge md ta & Vi du 31 & trén, hop chat & Vi du tir 32
dén 33 dugc didu ché bang cach thé axit benzoic dugc tong hgp hodc ¢6 ban trén thi
truong.

Vi du 32: 4-ﬂ0-3—metoxy-N-((2S)-1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,4 g, hiéu suét 29%). (Hop chét 34)

OCHj

MS (ESI, ion duong) m/z: 460,2 (M+1).
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Vi du  33:  3-metoxy-N-((2S)-1-oxo0-3-phenyl-1-(6-(pyridin-3-yI)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (0,8 g, hiéu suit 36%). (Hop chét 35)

MS (ESL, ion duong) m/z: 442,2 (M+1).

Tién hanh tuong tu nhu dugc md ta ¢ Vidu 31 & trén, hop chét trong céac vi du
tir 40 dén 56 duoc didu ché bang cach thé hoic axit carboxylic c6 ban trén thi truong
hoidc axit carboxylic ma co thé duoc didu ché dé dang tir axit amino benzoic va axit

- clorua tuwong tng hodc axit st dung phan ng tao cdp.

Vi duy 40: 3—(3-metylbutanamido)-N-((2S)-1-0X0-3-phenyl-1-(6—(pyridin-3-yl)-
5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit dudi dang chat rin mau nau vang
(0,90 g, hiéu sudt 60%). (Hop chét 42)
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MS (ESI, ion duvong) m/z: 511,2 (M+1).

Vi du 41I: N-((2S)-1-0x0—3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)-3-pivalamidobenzamit dudi dang chit rin mau xam (0,93 g,
hiéu suét 62%). (Hop chit 43)

N
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MS (ESI, ion duvong) m/z: 511,2 (M+1).
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Vi du 42: 3-( xyclopropancarboxamido)-N-((2S)-1-oxo-3-phenyl-1-(6-(pyridin-
3-y1)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit dusi dang chat rin mau
tring (1,01 g, hiéu suit 69%). (Hop chat 44)

ik

O

MS (ESI, ion duong) m/z: 495,2 (M+1).

Vi du 43: 3-(xyclobutancarboxamido)-N-((28)-1-ox0-3-phenyl-1 -(6-(pyridin-3-
yl)-5,6-dihydropyridin-1(2H)-yl)propan—2-y1)benzamit dudi dang chét rin mau cam
(1,05 g, hiéu sudt 69%). (Hop chat 45)

X
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MS (ESI, ion duong) m/z: 509,2 (M+1).

Vi du 44: 3-(xyclopentancarboxamido)—N—((ZS)-1-oxo-3-phenyl-1-(6-(pyridin-
3-yl)-5,6-dihydropyridin—1(2H)-y1)propan-2-yl)benzamit du6i dang chat rin mau
tréng (0,69 g, hidu sudt 64%). (Hop chat 46)
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MS (ESI, ion duong) m/z: 523,2 (M+1).

Vi du 45: 2-butyramido-N-((ZS)-1-0x0-3-phenyl-1-(6-(pyridin—3—y1)-5 ,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit dudi dang chat rin mau trang (0,12 g,
hiéu suat 12%). (Hop chit 47)
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MS (ESI, ion duong) m/z: 497,2 (M+1).

Vi du 4e: 4—butyramid0-N-((28)-1-oxo-3-pheny1-1—(6—(pyridin-3-yl)—5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit dudi dang chét rin mau trang (0,45 g,
hiéu suét 45%). (Hop chit 48)
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MS (ESI, ion duong) m/z: 497,2 (M+1).

Vi du 47: N-((ZS)-1-0xo-3-phenyl-1-(6-(pyridin—3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)quinolin-2-carboxamit dudi dang chat rin mau trang (0,50 g,
hiéu suét 53%). (Hop chit 49)

X
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MS (ESI, ion duong) m/z: 463,2 (M+1).

Vi du 48: N-((2S)-1-0X0-3-pheny1-1-(6-(pyridin-3-yl)-5,6-dihydropyridin—
1(2H)-yl)propan-2-yl)pyrazin-2-carboxamit dudi dang chit rin mau vang (0,50 g,
hiéu sudt 61%). (Hop chat 50)
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MS (ESL, ion duong) m/z: 414,1 (M+1).

Vi du 49: N-((2S)-1-ox0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)nicotinamit dud¢i dang chit rin mau tring (0,41 g, hiéu suét
50%). (Hop chét 51)
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MS (ESI, ion duong) m/z: 413,1 (M+1).

Vi du 50: N-((2S)-1-0x0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)furan-2-carboxamit duo¢i dang chét rén mau tring (0,50 g, hiéu
suét 63%). (Hop chit 52)
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MS (ESI, ion duong) m/z: 402,1 (M+1).

Vi du SI: N-((2S)—1-0x0-3-pheny1—1-(6-(pyridin—3-yl)-5,6-dihydr0pyridin-
1(2H)-yl)propan-2-yl)-1H-pyrol-2-carboxamit du¢i dang chit rén mau vang nhat
(0,20 g, hidu suét 25%). (Hop chat 56)
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MS (ESI, ion duong) m/z: 401,1 (M+1).

Vi du 52: 3-((S)-2-metylbutanamido)-N—((ZS)-1-0x0—3-phenyl-1-(6-(pyridin—3-
yl)-5,6-dihydropyridin-1(2H)-yl)pr0pan-2-yl)benzamit duéi dang chit rin mau vang
nhat (0,60 g, hiéu sut 56%). (Hop chat 57)

AN
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MS (ESI, ion duong) m/z: 511,2 (M+1).

Vi du 53: 3-((R)-2-mety1butanamido)-N—((2S)-1-oxo-3-pheny1—1—(6-(pyridin—3-
yl)-5,6-dihydr0pyridin-1(2H)—y1)propan—2-yl)benzamit dudi dang chit rin mau vang
nhat (0,67 g, hiéu suét 65%). (Hop chat 58)

AN
X
| Vow
= N
N~ O NH

MS (ESI, ion dvong) m/z: 511,2 (M+1).

Vi du 54: 3-(N-metylbutyramido)-N—((2S)-1-oxo-3-phenyl-1-(6-(pyridin—3-yl)-
5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit dudi dang chit rin mau vang nhat
(0,80 g, hiéu suit 78%). (Hop chét 59)
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MS (ESI, ion duong) m/z: 511,2 (M+1).

Vi du 55: 3-(butylamino)-N-((2S)-1-oxo-3-phenyl-1-(6-(pyridin-3-yI)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit du¢i dang chit rin mau vang nhat
(0,82 g, hiéu suét 85%). (Hop chat 60)
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MS (ESI, ion duong) m/z: 483,2 (M+1).

Vi du 56: 1-butyl-N-((2S)-1-0x0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-y1)propan-2-yl)-1H-pyrol-2-carboxamit dusi dang dau mau
vang (0,21 g, hi¢u suét 23%). (Hop chét 61)

-

MS (ESI, ion dwong) m/z: 457,2 (M+1).
Vidu 34

Téng hop N-(l-oxo-3—phenyl—1-(6-(pyridin-3-yl)-5,6-dihydr0pyridin-1(2H)-
yl)propan-2-yl)-3-pentanamidobenzamit (Hop chét 36)
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N/\ N)
X 0 NHCO-n-butyl

o)

ZT

Budc 1

Huyén ph cta axit 3-aminobenzoic (5,0 g, 36,5 mmol) trong DCM (120 mL) |
duoc bb sung pyridin (6,5 mL) va valeroyl clorua (5,5 mL, 45 ,6 mmol) theo tha ty do6
& 0°C. Dung dich thu dugc dugc khudy & nhiét do trong phong qua dém va dugc lam
lanh nhanh béng nude. Cac 16p duge tach va 16p hitu co duge rira, duoc 1am kho va
dugc co dac dé tao ra axit 3-pentanamidobenzoic (7,2 g, hiéu sut 90%) dudi dang

chat ran mau trang.
Budc 2

Dung dich axit 3-pentanamidobenzoic (0,66 g, 3,0 mmol) va 2-amino-3-
phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (092 g 3.0
mmol) duogc bd sung EDC hydroclorua (0,72 g, 3,8 mmol) va i-PraNEt (0,70 mL, 3.9
mmol) trong DCM (10 mL). Hon hop phan tng duoc khudy & nhiét do trong phong
qua dém va dugc lam lanh nhanh bang H>0 (10 mL). Cac 16p duoc tach va 16p hitu co
duoc rira bang nude mudi, duge 1lam kho va duge co dic dé tao ra N-(1-oxo-3-phenyl-
1-(6-(pyridin-3-y1)-5,6-dihydropyridin-1(2H)-yl)propan-2-yl)-3 -pentanamidobenzamit
(0,81 g, hiéu sult 59%) duéi dang mang trong binh non, tdn tai & dang hdn hop hai
chét déng phan khong dbi quang sau khi tinh ché bang CombiFlash® sir dung cot HP
C18 Aq GOLD véi MeCN/dém HO 1a pha dong ria giai. MS (ESI, ion duong) m/z:
511,2 (M+1).

Tién hanh twong tu nhu dugc md ta & Vi du 34 & trén, hop chét trong cac vi du
tir 35 dén 37 dugc didu ché bang cach thé axit benzoic hodc dugc tong hop hodc c6
ban trén thi truong.

Vi du 35: 3-butyramido-N-(1-oxo-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit. (Hop chét 37)
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0] NHCO-n-propyl

MS (ESL ion duong) m/z: 497,2 (M+1).

Vi du 36: 3-amino-N-(1-0xo0-3-phenyl-1-(6-(pyridin-3-yl)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit. (Hop chét 38)

o) NH,
(@)

MS (ESL ion duong) m/z: 427,2 (M+1).

Vi du 37: 3-axetamido-N-(1-oxo0-3-phenyl-1-(6-(pyridin-3-y1)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (169 mg, hi¢u suit 12%). (Hop chét
39)

MS (ESI, ion duong) m/z: 469,2 (M+1).
Vidu 38

Téng hop 3-butyramido-N-(1-o0xo-3-phenyl-1-(2-(quinolin-3 -yl)-3,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (Hop chét 40)

X
N N
~
N~ O O
H

@)
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So dd téng hop dbi v6i 3-butyramido-N-(1-oxo-3-phenyl-1-(2-(quinolin-3-yl)-
3,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit (1,2-combo hop chét):

NH, NHCOCH,
CH5COCI POCI Xy CHO
3

NaOH, DCM DMF N~ ~ClI
N-phenylaxetamit

EtaN

N-alyl-1-(quinolin-3-yl)but-3-en-1-amin
yl-1-(q -vl) HCOOH

3

i PA(PPhs)
DMF

Y

Br "%\/NHZ
- -« ]
In, EtOH N7 DCM NF N

DCM Grubb thé hé thit hai
@ cocl =
N,H,4.H20 NN
w—-»m» P
Benzen EiOH N O l\
NHZ k/
= |
N\ / o
EDC.HCI
HO,C NM
H Y
S
X N
o
N O N 9
HN ?
O
Budce 1

7 NHCOCH;
Tong hop N-phenylaxetamit

Huyén phu cta anilin (5g, 53,7 mmol) trong NaOH 2N (40,3 mL) duge bd
sung axetyl clorua (4,63 g, 59,07 mmol, 1,1 duong lugng) trong 40,3 mL diclometan
nho giot trong 1 gio & bé nudc da. Hon hop tao thanh dugc khudy thém mot gio &
nhiét d6 trong phong. Lép hitu co dugc rira bang dé tan, NaHCOs va nu6e mudi. Lép

hiru co dwoc cd dic dudi ap suat giam dé thu duge san pham mong mudn dudi dang

66



47376 67/90

axetanilit thd. Axetanilit thd duoc tai két tinh trong viéc hoa tan voi nude cét dé thu
duoc axetanilit tinh khiét va khd duéi dang tinh thé rin mau tréng (6,3 g, hiéu suat

tach 87%).

Budc 2

Tong hop 2-cloroquinolin-3-carbaldehyt mCHO
N >cl

DMF (10,82 g, 148 mmol, 2,5 duong lugng) duogc bd sung phospho oxyclorua
(63,5 g, 414,13 mmol, 7 duong lugng) nho giot duge lam mat bang bé nudc da (30
phut). Hon hop dugc khudy thém 30 phut nita & 0°C sau d6 axetanilit (8 g, 59,18
mmol, 1 duong luong) duoc bd sung mot phan. Huyén phti mau tring tr& thanh dung
dich mau hoi luc ma dugc gia nhiét qua dém. Hon hop duoc rét vao da. K&t tia mau
vang dugc loc va dugce lam kho dé thu duoc chét ran mau vang cam (6,8 g, hiéu suét

tach 60%)

Budc 3

N CHO
Tong hop quinolin-3-carbaldehyt ©\/j
' N

2-cloroquinolin-3-carbaldehyt (3g, 15,69 mmol, 1 dwong luong) trong DMF
(18 mL) & 23°C va trong mdi trudong nito dugc bd sung trietylamin 19,05 g, 188,28
mmol, 12 dwong lugng), tetrakis(triphenylphosphin)paladi (0) (0,9 g, 0,78 mmol, 5%
mol) va axit formic (3,9 g, 84,72 mmol, 5,4 duong lugng). Sau khi khudy trong 3 gio
& 110°C, hdn hgp phéan ing dugc lam mat dén 23°C va nuéc (90 mL) va etyl axetat
(3x60 mL). Pha hitu co két hop dugc ria bing nudc mubi (50 mL) dugc lam kho véi
Na,SO4 khan va duge loc. Dich loc dugc c6 ddc trong chén khong dé thu dugc san
phdm thdé ma duge tinh ché trong sic ky cot nhanh bang cach st dung 50%
EtOAc/hexan dé thu dugc san pham mong muén duéi dang chét ran mau nau hoi do

(1,5 g, hiéu suét tach 60,8%).
Budc 4
. - . NN
Tong hgp (E)-N-allyl-1-(quinolin-3-yl)metanimin _
N

Trong binh day tron 250 mL, allyl amin (1,3 g, 22,92 mmol, 1,2 duong lugng)
duoc bd sung vao dung dich dugc khudy quinolin-3-carbaldehyt (3 g, 19,1 mmol, 1
dwong lugng) trong diclometan khan (96 mL) chira 4 °A MS (5 g) dugc hoat hoa. Sau
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d6, hdn hop tao thanh duoc khudy & nhiét do trong phong trong 24 gio. Tiép theo, cac
rdy phén tir dugc loc ra, dugc rira bang DCM va sau khi bay hoi dung mdi, thu duge

san phém imin dudi dang chit rin mau nau (4,3 g, hiéu suét tach 95%).
Budc 5 |

Tbng hop N-allyl-1-(quinolin-3-yl)but-3-en-1-amin
NN
_ H
N
Trong binh tam giac 2 ¢6 250 mL, alyl bromua (3,95 g, 32,63 mmol, 2 duong
luong) duge bd sung nhé giot vao dung dich etanolic (83 mL) khan lanh (0°C) cua
(E)-N-allyl-1-(quinolin-3-yl)metanimin (3,2 g, 16,31 mmol, 1 duong lugng) va bot
indi (2,79 g, 24,46 mmol, 1,5 duong luong). Hon hop tao thanh dugc khqu O cung
nhiét o trong 30 phut. Sau do, nhiét do duogc dé dat t6i nhiét do trong phong va hé
théng duoc khudy thém 3,5 gio nita. Tiép theo, dung mdi dugc lam bay hoi trong chén
khong, cin dugc hoa tan trong EtOAc (60 mL) va duge xir ly véi nude NaHCOs3 bao
hoa (40 mL). Hai 16p dugc tach va 16p nude duge chiét bang EtOAc (3x20 mL). Lép
hitu co két hop duge lam kho bing cach st dung Na;SOj khan, dugc loc va dung moéi
duoc lam bay hoi dudi ap suit giam. San phim tho thu duge dugc tinh ché trong sic
ky cot bang cach st dung EtOAc /hexan 50% lam chit rira giai dé thu dugc san phim

tinh khiét dudi dang ddu mau nau hoi vang (3.4 g, hiéu sut tach 88%).
Budce 6

Téng hop 3-(1,2,3,6-tetrahydropyridin-2-yl)quinolin N

Iz

=

N

Trong binh hinh qua 1€ 2 ¢ 100mL duge trang bi que khudy tir, N-allyl-1-
(quinolin-3-yl)but-3-en-1-amin (1,56 g, 6,55 mmol, 1 duong luong) dugc hoa tan
trong diclometan khan ( 64 mL). Axit monohydrat p-toulensulfonic (2,74 g, 14,41
mmol, 2,2 duong lugng) dugc bd sung va hon hgp dugce khudy trong 10 phtt. Grubb’s
dugc bd sung cho dén khi dung dich pH duoc thay 1a tir 9 dén 10. L6p hitu co duge
tach va duoc lam kho béng cach st dung Na,SO4 khan, duge loc va dung mdi dugc
lam bay hoi duéi ap sudt giam. San pham thd thu duge dugce tinh ché chét xuc tac thé
hé th hai (0,555 g, 0,65 mmol, 10% mol) dugc bd sung va hdn hop tao thanh dugc
khudy & nhiét do trong phong trong 18 gio. Hon hgp phan Gng duoc trung hoa bing
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cach st dung 50 mL NaOH 2N va dugc khudy trong 20 phut. Lép hiru co duge 14y va
duoc rira bang nude (3x50 mL). Lép hitu co dugc lam khd bang cach st dung NaSO4
khan va duge ¢d dic dudi ap suit giam. Cdn dugc hoa tan trong 100 mL EtOAc va
sau d6 30 mL HCI 6N, 70 ml nudc khir ion, 20 mL dung dich nude mubi duge bd
sung va hon hgp duoc khudy trong 20 pht. Lép nude duge 14y va 16p nude con duge
chiét bang (3x 50 mL) ctia EtOAc. Lép nudc dugce chuyén vao binh ddy tron 500 mL
va dugc 1am mét & 0°C. 120 mL metyl tert-butyl ete dugc bd sung vao 16p nude va
kali carbonat khan trong sic ky cot duge dong voi hdn hop hexan va amoni hydroxit
theo ty 18 20:1 va st dung metanol 4%/clorofom lam chét rira giai dé thu duoc san
phAm tinh khiét du6i dang dau mau néu hoi dé (0,325 g, hiéu suét tach 28%).

Budgc 7

Téng hop 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua

Budce 7(1)

Binh day tron 1 ¢d (500mL) duge 1am kho trong 16 dugc trang bi binh ngung
va thiét bi Dean-Stark dugc nap v6i DL-phenylalanin (20 g, 121 mmol, 1 duong
luong), anhydrit phtalic (17,9 g, 121 mmol, 1 duong luong), toluen (180 mL) va EtsN
(1,6 mL) theo tht tu do. Hon hop tao thanh duogc hdi luu trong 16 gid cho dén khi
khong c6 thém nude duge tao ra. H>O (180 mL) dugc bd sung vao dung dich dugc

lam lanh va san phém duoc két tia. San phém duogc loc va

, O
dwoc 1am kho trén chan khong cao qua dém. San pham axit 2-
. . . ) N
(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic kho dugc lay cocl
O

dudi dang chét rin mau tréng (29,5 g, hiéu suét tach 82,6%).
'H NMR (CDCls): 7,80-7,78 (m, 2H), 7,70 -7,69 (m, 2H), 7,27-7,13 (m, 5H), 5,23 (t,7J
= 8.2 Hz, 1H), 3,61 (d, ] = 7,5 Hz, 2H); *C NMR (CDCL): 174,1, 167,3, 136.4,
134,1, 131,4, 128,8, 128,5, 126.9, 123,5, 53,0, 34.4.

Budc 7(ii)

Dung dich axit 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic (2,5 g, 8,47
mmol, 1 duong lugng) trong DCM khan (32 mL) duoc bd sung PCls (1,93 g, 9,28
mmol, 1,09 duong lugng) theo tung phan. Hon hop phén Gng thu duge dugce khudy
trong 3 gid & nhiét do trong phong. T4t ca cac chat dé bay hoi dugc loai bé hoan toan

duéi ap suét giam. Cén 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (2,12
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g) dudi dang chat ran mau trang duge st dung & bude tiép theo ma khong can tinh ché

nira.
Budc 8

Téng hop 2-(1-oxo-3-phenyl-1-(2-(quinolin-3-y1)-3 ,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion

Dung dich 2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (6,78 mmol)
trong benzen khan (25 mL) dugc bd sung 3-(1,2,3,6-tetrahydropyridin-2-yl)quinolin
(1,5 g, 7,13 mmo,1,05 duong luong) tir tir. Dung dich thu dugc duoc khqu o nhiét do
trong phong trong 20 gio va duge lam lanh nhanh bang NaHCO; bdo hoa (20 mL).
Céc 16p dugc tach va 16p benzen dugc rira bang nuéc mubi, duoc lam kho va duge cd
dac dé tao ra 3-(1,2,3,6-tetrahydropyridin-2-yl)quinolin dudi dang san pham tho. San
pham thd dugc tinh ché trong sic ky cot bang cach st dung hdn hop EtOAc/hexan
50% lam chét rira giai dé tao ra sén phim mong muén duéi dang chit ran mau tring
(1,4 g, hiéu sudt 42,3%) trong hdn hop chét ddng phan khong dbi quang. MS (ESL, ion
duong) m/z: 488,2 (M+1).

Budc 9

Téng hop 2-amino-3-phenyl-1-(2-(quinolin-3 -y)-3,6-dihydropyridin-1(2H)-
yl)propan-1-on

\

NH,

Dung dich 2-(1-oxo0-3-phenyl-1-(2-(quinolin-3 -yD)-3,6-dihydropyridin-1(2H)-
yl)propan-2-yl)isoindolin-1,3-dion (1,4 g, 2,9 mmol) trong EtOH (20 mL) dugc b
sung hydrazin monohydrat (0,45 mL). Dung dich phan Gng dugc héi luu qua dém &
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85°C va huyén phu thu duogc duoc loc & nhiét do trong phong. Dich loc dugc ¢6 dac
va con dugc hoa tan véi 20 mL 1: 1 hdn hgp EtOAc/hexan va dugc gilt & 0°C qua
dém. Hon hop duoc loc va dich loc duge ¢ dédc dé tao ra 2-amino-3-phenyl-1-(2-
(quinolin-3-yl)-3,6-dihydropyridin—1(2H)-y1)propan-1-on (0,8 g, hiéu suit 77%) dudi
dang dau mau nau trong hdn hop chit dong phan khong d6i quang. MS (ESI, ion
duong) m/z: 358,19 (M+1).

Buéce 10

Téng hop 2-amino-3-phenyl-1-(2-(quinolin—3-yl)-3,6-dihydropyridin-1(2H)—
yl)propan-1-on

N

Dung dich axit 3-butyramidobenzoic (0,47 g, 2,15 mmol, 1 duong lugng) va 2-
amino-3-phenyl-1-(2-(quinolin-3-y1)-3 ,6-dihydropyridin-1(2H)-yl)propan-1-on (0,47
g, 2,15 mmol, 1 duong lugng) duge bd sung EDC hydroclorua (0,56 g, 2,8 mmol, 1,3
duong lugng) va i-PraNEt (0,5 mL, 2,80 mmol, 1,3 duong lugng) trong DCM (10
mL). Hdn hop phan tng duge khudy & nhiét do trong phong qua dém va dugc lam
lanh nhanh bang H>0O (10 mL). Cac 16p dugc tach va 16p hiru co dugc rua bang nudc
mudi, duge 1am kho va duge c6 dac dé tao ra san phém tho va san phém tho dugc két
tinh bing cach stt dung axetonitril lam dung mdi. Tinh thé duoc loc va dugc 14y dudi
dang tap hgp mau trang (0,45 g, hiéu suit 38,3%) ton tai & dang hdn hop chit dong
phéan khong d6i quang. MS (ESI, ion dwong) m/z: 547,5 (M+1).

Tién hanh twong ty nhu duge mo ta & Vi du 38 6 trén, hop chét trong cac vi du
tir 65 dén 66 duoc didu ché bat dau voi axit amin tuwong Umg.

Vi du 65: 3-butyramid0-N-(1—(2-(2-cloroquinolin-3-yl)-3,6-dihydr0pyridin-
1(2H)-yl)-1-0x0-3-phenylpropan-2-yl)benzamit duéi dang rdn mau vang nhat (0,05 g,
hiéu sudt 17,2%). (Hop chét 67)
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MS (ESI, ion duwong) m/z: 581,3(M+1).

Vi du 66: 3-butyramido-N-(1-0xo-1-(2-(quinolin-3-yl)-3,6-dihydr0pyridin—
1(2H)-yl)propan-2-yl)benzamit dudi dang rin mau tring kem (0,13 g, hiéu suét
38,6%). (Hop chét 68)

MS (ESL, ion duong) m/z: 471,4 (M+1).
Vi du 39

Téng hop 3-{5-[(3 aS,48,6aR)-2-oxo-hexahydro-1H-thieno[3 ,4-d]imidazol-4-
yl]pentanamido}-N-[(2S)-1 -0x0-3-phenyl-1-{1,2,3,6-tetrahydro- [2,3'-bipyridin]-1-
yl}propan-2-yl]benzamit (Hop chét 41)

X
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Budce 1

Dung dich axit 3-nitrobenzoic (8,4 g, S0 mmol) trong MeOH (150 mL) dugc
bd sung SOCL (7,1 mL, 100 mmol) tlr tir & nhiét do trong phong. Hon hop phan tng
duoc hdi luu trong 2 gid. Loai bd tat ca dung moéi thu dugc metyl 3-nitrobenzoat (9,1

g, hiéu suat 100%) dudi dang tho.
Budc 2

Dung dich metyl 3-nitrobenzoat (9,1 g, 50 mmol) trong EtOH (150 mL) dugc
bd sung SnCl-2H,0 (22,5 g, 100 mmol) mét phan. Hon hop phan tmg dugc hdi luu
trong 2 gid va dung mdi sau d6 duoc loai bo. Cén dugc chiét bang EtOAc. Lép hitu
co dugc rira, dugc lam kho va duoc ¢d dac dé tao ra metyl 3-aminobenzoat (8,4 g,

hiéu sudt 100%) dudi dang diu mau nau.
Bude 3

Dung dich metyl 3-aminobenzoat (0,87 g, 5,7 mmol) va biotin (1,4 g, 5,7
mmol) trong DCM (15 mL) dugc bd sung EDC (1,3 g, 7.0 mmol) va i-ProNEt (1,2
mL, 7,5 mmol). Hon hgp phan tng dugc khudy & nhiét do trong phong qua dém va
duoc lam lanh nhanh bing H2O (10 mL). Céc 16p duge tach va 16p hiru co duogc rira
bang nudc mubi, duoc lam kho va dugce co dic dé tao ra metyl 3-(5-(2-oxohexahydro-
1H-thieno[3,4-d]imidazol-4-yl)pentanamido)benzoat (1,13 g, hiéu suét 52%).

Buéce 4

Dung dich metyl 3-(5 -(2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-
yl)pentanamido)benzoat (1,13 g, 2,9 mmol) trong hon hop THF (15 mL) va H2O (15
mL) dugc bd sung LiOH (0,36 g, 14 mmol) mét phan va duoc khudy & nhiét do trong
phong qua dém. Hon hop phan tmg con dugce pha lodng bang NaOH 1N va 16p nu6e
duoc rira bang EtOAc, dugc trung hoa voi HCI IN. Chét rén tao thanh dugc 14y dé tao
ra axit 3-(5-(2-oxohexahydr0—1H-thieno[3,4-d]imidazol-4-y1)pentanamido)benzoic
(0,7 g, hiéu suat 83%) dudi dang tho.

Budce 5

Dung dich axit 3-(5-(2-oxohexahydro-1H-thieno(3,4-d] imidazol-4-
yl)pentanamido)benzoic (0,7 g, 1.9 mmol) va (2S)-2-amino-3-phenyl-1-(6-(pyridin-3-
y1)-5,6-dihydropyridin-1(2H)-yl)propan-1-on (0,6 g, 1,9 mmol) dugc bd sung EDC
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hydroclorua (0,5 g, 2,4 mmol) va i-Pro2NEt (0,4 mL, 2,5 mmol) trong DCM (20 mL).
Hon hop phan tng dugc khudy & nhiét do trong phong qua dém va dugc lam lanh
nhanh bang H>0 (30 mL). Céc 16p dugc tach va 16p hitu co dugce rira bang nude mudi,
duoc lam khd va duogc cd dac dé tao ra 3-{5-[(3aS,4S,6aR)-2-oxo-hexahydro-1H-
thieno[3,4-d]imidazol-4-yl]pentanamido}-N-[(25)-1-0x0-3 -phenyl-1-{1,2,3,6-

tetrahydro-[2,3'-bipyridin]-1-yl}propan-2-yl]benzamit (80 mg, hiéu suit 7%) dudi
dang bot sau khi tinh ché bing CombiFlash® sir dung cot HP C18 Aq GOLD véi
MeCN/dém H,O 12 pha dong rira gidi. MS (ESL ion duong) m/z: 653,5 (M+1).

Vidu 57

Téng hop 3-(3-aminopropanamido)-N-((2S)-1-oxo-3-phenyl-1-(6-(pyridin-3-
yl)-5,6-dihydropyridin-1(2H)—y1)pr0pan-2-yl)benzamit hydroclorua (Hop chit 54)

HCI . HoN

So dd téng hop dbi véi 3-(3-aminopropanamido)-N-((28)-1-0xo-3-phenyl-1-
(6-(pyridin-3-yl)-5,6-dihydropyridin-1 (ZH)-yl)propan-2-yl)benzamit hydroclorua:

X X
. 1. EDC.HCI ,
N X
| N . HO \H | N ]
~
N7 o)j/ 20 f&O 2. HCI 4N N o)’j/ NH

Ph BocHN

HCI . H,N

Dung dich axit 3-(3-((tert—butoxycacbonyl)amin)propanamido)benzoic (0,62 g,
2,0 mmol) va (2S)-2-amino-3-phenyl-1-(6-(pyridin-3-y1)-5 ,6-dihydropyridin-1(2H)-
yl)propan-1-on (0,62 g, 2,0 mmol) dugc bd sung EDC hydroclorua (0,57 g, 2,9 mmol)
va i-ProNEt (0,47 mL, 3,9 mmol) trong DCM (10 mL). Hon hgp phéan tng duge khudy
& nhiét do trong phong qua dém va duoc lam lanh nhanh bang H,O (10 mL). Cac 16p
duoc tach va 16p hitu co dugc rira béng nuée mudi, duge 1am kho va duge co dac dé
tao ra 3-(3-aminopropanarnido)-N—((2S)-1-ox0-3-phenyl-1-(6—(pyridin-3-yl)-5,6-
dihydropyridin-1(2H)-yl)propan-2-yl)benzamit dudi dang mang trong binh noén, tdn
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tai & dang hdn hgp hai chit dong phan khong dbi quang sau khi tinh ché bing
CombiFlash® st dung cot HP C18 Aq GOLD véi MeCN/dém HxO la pha dOng rura
giai. Benzamit dugc hoa tan trong 5 ml 1,4-dioxan va dugc chuyén hoéa thanh
benzamit hydroclorua bing cach khudy véi 2 dwong lugng ciia HCL 4N trong 1,4-
dioxan trong 1 gid, sau d6 cd dac hdn hop phan ung ma thu dugc 3-(3-
aminopropanamido)-N-((2S)-1-oxo-3-phenyl- 1-(6-(pyridin-3-y1)-5,6-dihydropyridin-
1(2H)-yl)propan-2-yl)benzamit hydroclorua du6i dang chat ran mau nau (0,89 g, hiéu
suat 84%) MS (ESI, ion duong) m/z: 498,2 (M+1).

Tién hanh tvong tw nhu trong Vi du 57 & trén, hop chét trong céac vi du tir 58
dén 59 dugce didu ché bat dAu véi axit benzoic twong Umg.

Vi du 58: 3-(2-aminoaxetamido)-N-((2S)-1-0xo-3-phenyl-1-(6-(pyridin-3-y1)-
5,6-dihydr0pyridin—1(2H)-y1)pr0pan-2-y1)benzamit hydroclorua dudi dang chét ran
mau be (0,83 g, hiéu suét 83%). (Hop chat 53)

A
DB
N O N NH
O HyN \/go
MS (ESI, ion duong) m/z: 484,2 (M+1).
Vi du 59: 3—(4-aminobutanamido)-N-((ZS)-1—ox0-3-pheny1-1—(6-(pyridin-3-yl)-

5,6-dihydropyridin—1(2H)—yl)propan—Z-yl)benzamit hydroclorua dudi dang chét ran
mau be (0,40 g, hiéu suét 36%). (Hop chét 55)

A
A
DB
N (0] NH
NH,

MS (ESI, ion duong) m/z: 512,2 (M+1).

Vidu6l
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Téng hop 3-butyramido-N-((2S)-1-0x0-3-pheny1—1-(2-(p_yridin—3-yl)piperidin-
1-yl)propan-2-yl)benzamit (Hop chét 63)

So dd tdng hop ddi véi 3-butyramido-N-((25)-1-0xo0-3-phenyl-1-(2-(pyridin-3-
yl)piperidin-1-yl)propan-2-yl)benzamit:

1.PClg

HO 2. Anabasin AN
peoe = (J AN
~
Ph

4. EDC.HCI

Bude 1

Dung dich axit (S)-2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoic (13 g, 44
mmol) trong DCM khan (20 mL) dugc bd sung PCls (1,0 g, 4,8 mmol) theo tung
phén. Hon hop phéan ting dugc khudy trong 3 gio ¢ nhiét d trong phong. Tét ca cac
chit d& bay hoi dugc loai bo hoan toan qua thiét bi bay hoi quay dé tao ra (S)-2-(1,3-
dioxoisoindolin-2-y1)-3-phenylpropanoyl clorua ma dugc st dung trong budc tiép

theo ma khong can tinh ché nira.
Budc 2

Dung dich (S)-2-(1,3-dioxoisoindolin-2-yl)-3-phenylpropanoyl clorua (4,8
mmol) trong benzen khan (20 mL) dugc bd sung (+/-)-anabasin (0,8 g, 4,9 mmol) tur
tir. Dung dich thu dugc dugc khudy & nhiét do trong phong qua dém va dugc lam lanh
nhanh bang NaHCO; bdo hoa (20 mL). Cac lop dugc tach va 16p benzen dugc rira
bang nudce mudi, duoc 1am khd va dugc cd déc dé tao ra 2-((2S)-1-oxo-3-phenyl-1-(2-
(pyridin-3-yl)-piperidin—1-yl)propan—2-yl)isoindolin-1,3—di0n dudi dang bot (1,5 g)
tdn tai & dang hon hop hai chit dong phan khong d6i quang ma dugc st dung trong

budc tiep theo ma khong can tinh ché nita.
Budce 3

76



47376 17190
| Dung dich 2-((25)-1-0x0-3-phenyl-1-(2-( pyridin-3-yl)-piperidin-1-yl)propan-2-
yl)isoindolin-1,3-dion (1,5 g) trong EtOH (30 mL) dugc bd sung hydrazin
monohydrat (0,3 mL). Dung dich phan Gmg dugce hoi luu qua dém va huyén phu thu
duogc dugc loc & nhiét do trong phong. Dich loc dugc hoa tan trong hon hop EtOAc va
hexan va dugc dé qua dém. Chét rén tao thanh duoc loc ra va dich loc dugc ¢cd dac dé
tao ra (28)—2-amino-3-phenyl-1—(2—(pyridin-3—yl)piperidin—l-yl)propan-l-on (0,82 g)
12 hdn hop hai chét ddng phan khong d6i quang ma duoc sir dung trong budce tiép theo

ma khong can tinh ché nita.
Budc 4

Dung dich axit 3-butyramidobenzoic (0,56 g, 2,7 mmol) va (25)-2-amino-3-
phenyl-1-(2-(pyridin-3-yl)piperidin—l-yl)propan-1-0n (0,82 g, 2,7 mmol) dugc bd
sung EDC hydroclorua (0,78 g, 4,0 mmol) va i-PraNEt (0,65 mL, 4,1 mmol) trong
DCM (20 mL). Hdn hop phan ung dugc khudy ¢ nhiét do trong phong qua dém va
duoc lam lanh nhanh bang HO (20 mL). Cac 16p duoc tach va 16p hitu co dugc rira
bang nudc mudi, duoc lam kho va duge co déc dé tao ra 3-butyramido-N-((25)-1-oxo-
3-phenyl-1-(2-(pyridin-3-yl)piperidin-1-yl)propan-2-yl)benz'amit duéi dang chét rin
mau vang nhat (0,64 g, hi¢u suét 32%) MS (ESI, ion duong) m/z: 499,2 (M+1), tdn tai
& dang hdn hop hai chit ddng phan khong d6i quang sau khi tinh ché bing
CombiFlash® st dung cot HP C18 Aq GOLD véi MeCN/dém H»O la pha dong ria
giai.

Vi du 62

Tbng hop 3-butyramido-N-((2S)-3 -(naphtalen-1-yl)-1-oxo-1 -(6-(pyridin-3-yl)-
5,6-dihydropyridin-1 (2H)-yl)propan-2-yl)benzamit (Hop chét 64)

Budce 1
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Binh déy tron 1 ¢d (100 mL) dugc trang bi binh ngung dugc nap voi 3-(1-
naphthyl)-L-alanin (1,0 g, 4,6 mmol), anhydrit phtalic (0,7 g, 4,6 mmol), va axit
axetic dang bang (10 mL) theo thir tw do. Hon hop tao thanh dugc hdi luu trong 4 gio.
Dung mdi duoc loai bé hoan toan trong chén khong va can dugc két tia tir hdn hop
etyl axetat va hexan dé tao ra axit (S)-2-(1,3-dioxoisoindolin-2-yl)-3-(naphtalen-1-

yl)propanoic (0,52 g) dudi dang chét ran mau be.
Budc 2

Dung dich axit (S)-2-(1,3-dioxoisoindolin-Z—yl)-S-(naphtalen—l-yl)propanoic
(0,52 g, 1,4 mmol) trong DCM khan (10 mL) duoc bd sung PCls (0,32 g, 1,6 mmol)
theo tung phan. Hon hop phan tng duge khudy trong 3 gi¢ ¢ nhiét do trong phong.
T4t ca cac chit d& bay hoi dugc loai bo hoan toan qua thiét bi bay hoi quay dé tao ra
(S)—2-(1,3-dioxoisoindolin-Z-yl)-3-(naphtalen-1-yl)propanoyl clorua ma dugc st dung

trong budc tiép theo ma khong can tinh ché nira.
Bude 3

Dung dich (S)-2-(1,3—dioxoisoindolin-2-yl)-3-(naphtalen-l-yl)propanoyl clorua
(0,5 g, 1,3 mmol) trong benzen khan (10 mL) dugce bd sung (+/-)-anatabin (0,2 g, 1,3
mmol) tir tir. Dung dich thu dugc duoc khudy & nhiét do trong phong qua dém va
dugc lam lanh nhanh bang NaHCOs3 bdo hoa (10 mL). Cac 16p dugce tach va 16p
benzen dugc rira béng nude mudi, duoc 1am kho va duge co dic dé tao ra 2-((2S)-1-
0x0-3-phenyl-1-(2-(pyridin-3-yl)-piperidin-1 -yl)propan-2-yl)isoindolin-1,3-dion dudi
dang chat rin mau nu (0,33 g) tdn tai & dang hon hop hai chit ddng phan khong db6i
quang ma dugc sit dung trong budc tiép theo ma khong can tinh ché nita.

Bude 4

Dung dich 2-((28)—1-(3,6-dihydro-[2,3’-bipyridin]-1(2H)-y1)-3—(naphtalen—1-
yl)-1-oxopropan-2-yl) isoindolin-1,3-dion (0,33g) trong EtOH (10 mL) dugc bd sung
hydrazin monohydrat (0,1 mL). Dung dich phan tng duoc hoi luu trong 3 gid va
huyén phu thu duge dugc loc & nhiét d6 trong phong. Dich loc duge hoa tan trong hén
hop EtOAc va hexan va dugc dé qua dém. Chét ran tao thanh duogc loc ra va dich loc
duoc co dic dé tao ra (ZS)-Z-amino—1-(3,6—dihydro-[2,3’-bipyridin]—1(2H)-y1)-3-
(naphtalen-1-yl)propan-1-on dudi dang d4u mau nau (0,38 g) tdn tai & dang hdon hop
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hai chit ddng phan khong d6i quang ma duge st dung trong budce tiép theo ma khong

can tinh ché nira.
Budc 5

Dung dich axit 3-butyramidobenzoic (0,21 g, 1,0 mmol) va (2S)-2-amino-1-
(3,6-dihydro-[2,3’-bipyridin]-l(2H)-yl)-3-(naphtalen-1-yl)propan—l-on (0,36 g, 1,0
mmol) dugc bd sung EDC hydroclorua (0,28 g, 1,4 mmol) va i-Pr2NEt (0,23 mL, 1,4
mmol) trong DCM (10 mL). Hon hop phan Gng dugc khudy & nhiét do trong phong
qua dém va dugc lam lanh nhanh bang H>0 (10 mL). Céc 16p duge tach va 16p hitu co
duogc ria béng nuée mudi, duge 1am kho va duge cd dac dé tao ra 3-butyramido-N-
((2S)-3-(naphtalen-1-y1)-1-ox0-1-(6-(pyridin-3 -yl)-5,6-dihydropyridin-1(2H)-
yl)propan-2-yl)benzamit dudi dang chit ran mau vang (0,19 g) MS (ESI, ion duong)
m/z: 547,2 (M+1), ton tai & dang hén hop hai chét ddng phan khong d6i quang sau khi
tinh ché bing CombiFlash® st dung cot HP C18 Aq GOLD véi MeCN/dém H2O la
pha dong rira giai.

Tién hanh twong tw nhu trong Vi du 62 & trén, hop chét trong céac vi du tir 63

dén 64 duge diéu ché bat d4u véi axit benzoic twong Gng.

Vi du 63: 3-butyramido-N-((ZS)-3—(naphtalen-Z-yl)-1-oxo-1-(6-(pyridin—3-yl)—
5,6-dihydropyridin-1(2H)-yl)propan-2-yl)benzamit duéi dang chat rin mau vang
(0,35 g). (Hop chit 65)

X

X
l ) H\[(@
~ N
N 0] NH
O 0 MO

MS (ESI, ion dwong) m/z: 547,2 (M+1).

Vi du 64: 3—butyramido-N-((ZS)-3-xyclohexyl—l—oxo-1-(6-(pyridin—3—yl)-5,6-
dihydropyridin-1(2H)—yl)propan-2-yl)benzamit dudi dang chit rin mau vang (0,06 g).
(Hop chét 66)
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A

MS (ESI, ion duong) m/z: 503,3 (M+1).
Vi du sinh hoc
Vidul
Xac dinh su uc ché sy hoat hoa NF-kB do TNFa géy ra... thir nghi€ém in vitro

Kha ning ctia hop chét duge mé ta & ddy dé (i che su kich thich NF-kB do
TNFo gy ra dugc xac dinh bang cach sir dung thir nghiém TNFa Luxiferaza. Dong té
bao HEK293/NF-kB luxiferaza thu dugc bang cach ddng chuyén nhiém vecto
pNFkB-luc v6i pHyg (Panomics, CA, MF), sau d6 chon loc hygromyxin. Té bao
HEK293/NFkB Luxiferaza dugc nudi trong moi truong DMEM dugc bd sung voi
huyét thanh bao thai bo 10%, 100U/ml penixilin, 100 pg/ml streptomyxin/ Fungizon
va 100pg/ml hygromyxin B lam chét chon loc. Té bao HEK293/NFkB Luxiferaza
duoc nudi trong binh thot ¢d T75 (Nunc™ Cell Culture Treated EasYFlasks™) trong
thiét bi 1 nudi cdy té bao & 37°C va CO2 5%.

Binh thét cd nudi cdy té bao T75 nhdp dong (xdp xi tir 8 dén 10 triéu té bao
mdi binh thét ¢d) duge ria bang 10 ml PBS tiét tring (ma khong c6 canxi va magie)
trong ti an toan sinh hoc. Sau khi hut PBS bang pipet thuy tinh tiét trung, 16p té bao
(d6i voi mdi binh thot ¢b T75) duge phu bang 1 ml TrypLE™ Express ma khong c6
phenol d6 (Gibco) ¢ nhi¢t do trong phong. Sau khi @ mot phut, HEK293 dugc tao
huyén phu co hoc trong TrypLE bang cach vd nhe canh bén cla binh thot cb. Té bao
sau d6 duoc tao huyén phu voi 10 ml moi trudong nudi cdy hoan toan dugc lam am
truée va duge chuyén vao éng non. Té bao dugce ly tim trong 5 phit & 4000 vong/phut
(1000g) & nhiét do trong phong. Céc vién tron té bao dugc tao huyén phu véi 24 ml
mdi truong nudi cay té bao duoc 1am 4m trude va 200 ml huyén phu té bao (xap xi
80.000 té bao mdi giéng) dugc phu 1én mdi giéng trong dia nudi cdy té bao 96 giéng
(Costar #3599, Corning, NY, M) st dung pipet nhiéu kénh va dugc dao nguoc b%mg
cach dung pipet d8 ngan sy hinh thanh bot khi. Sau khi phu, té bao dugc duy tri qua

80



47376

81/90

dém trong thiét bi i nudi cdy te bao trude khi duge xir ly. Doi v6i mdi dia nudi cdy té

bao 96 giéng, 8 giéng duoc sir dung lam “giéng ddi chimg” (chi moi truong nudi ciy

duge bd sung) va dé 8 giéng chi c6 TNFa dugc bd sung. Dong té bao chi thi NF-kB

Luxiferaza dugc thir véi 25 ng/ml TNF-a trong bdn gio khi c6 mat va véng mat (didu

kién dbi chung) cua pham vi lidu ctia hop chit khac nhau duoc thir nghi¢m. Déi véi

mdi hop chat, pham vi liéu ¢d ddc dugc thir nghiém bon 1an va dugc st dung dé xac

dinh 1Cso.

Hoat tinh luxiferaza dugc theo doi bang cach st dung Hé théng thir nghiém

gen chi thi Luxiferaza phét sang kéo dai Luc-Screen® bang chit phat quang hoa hoc

theo hudng dan ctia nha san xuét (Invitrogen) va may doc dia BioTek Synergy HT

(BioTek Instruments, VT, MJ). ICso, néng d6 ma tai d6 sy hoat hoa NF-kB bi giam

50%, cho mot s hop chét dai dién duoc dé xuat trong Bang 3 dudi day.

Bang 3

Hop chit s6 ICso Hop chét sb ICso Hop chét s6 ICso

(xem bang (LM) (xem bang (LM) (xem bang (uM)

hop chat1 & hop chat 1 & hop chat 1 ¢

trén) trén) trén)

1 375 24 4,0 46 0,05855
2 425 25 2,5 47 0,1587
3 750 26 2,8 48 0,1139
4 550 27 4,0 49 0,1741
5 925 28 6,5 50 0,1308
6 750 29 8,0 51 0,1138
7 225 30 43 52 0,1339
8 550 31 1,7 53 0,2124
9 200 32 8,6 54 0,1862
10 125 33 1,8 55 0,1699
11 250 34 2,5 56 0,9675
12 470 35 1,6 57 0,1208
13 276 36 0,15 58 0,1851
14 170 37 0,125 59 0,2541
15 43 38 0,25 60 0,2165
16 2,0 39 0,21 61 0,7082
17 140 40 0,04 63 0,0584
18 7,0 41 0,25 64 0,285
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Hop chit s6 ICs0 Hop chit sd ICso Hop chit so ICso
(xem bang (LM) (xem bang (LM) (xem bang (LM)
hop chat1 & hop chat 1 & hop chat1 &
trén) trén) trén)
19 5,4 42 0,0869 65 0,7036
20 1,5 43 0,1288 66 0,3457
21 4,5 44 0,0802 67 1,7
23 6,5 45 0,0754 68 0,85
Vidu?2

Viéc xé4c dinh hoat tinh khang viém st dung Mo hinh LPS cép tinh cta tinh

trang viém trén chudt... mo hinh in vivo

Kha ning ctia hop chit duoc mo ta & day dé 1am giam tinh trang viém dugc xac
dinh in vivo bang cach st dung md hinh chudt 6 trén. Tac dong clia hop chét trong
viée san xuét xytokin tién viém do LPS gy ra c6 thé duoc danh gia trén nhiéu md
khac nhau (vi du, huyét tuwong, ndo, rudt, lach, phéi, v.v.). Chudt loai hoang da
C57B16/J truéng thanh duoc st dung dé danh gi4 tac dong cta hop chét dugc mo ta &
day (hop chit “thtr nghiém”) trong viéc san xuét xytokin dugc giy ra boi vige tiém
trong mang bung cua LPS (lipopolysacarit) [LPS tir Escherichia coli O111:B4, Sigma-
Aldrich # L4391]. Trudc khi didu tri v6i LPS (Img/kg (tiém trong mang bung) dugc
hoa tan trong PBS v0 trung), chudt dugc chon ngﬁu nhién vao nhém gia duqc/déi
chimg nhan tiém trong mang bung (IP) cta ta duoc 1ong dugc st dung dé hoa tan hop
chét thtr nghiém (PEG4000 50%/DMSO 50%) va vao nhém diéu tri (nhan 20 mg/kg
cua hop chét thtr nghiém IP). Chudt dugc tiém voi hop chét thir nghiém hodc ta dugc
16ng 15 phut trude khi tiém LPS.

Chudt sau do bi giét nhan dao bén gior sau khi tiém trong mang bung LPS. Sau
khi chét, mau duoc 14y bang cach chich vao tim st dung EDTA lam chét chéng dong.
Mau dugc ly tAm ngay 1ap tac & 1500g trong 4 phut va huyét twong dugc 14y va trit
dong trong nito 16ng. TAt ca cac md khac nhanh chéng dugc cit ra va trit dong trong
nito 16ng. Mau dugce bao quan ¢ -80°C.

Chét ddng nhét ctia md duoc diéu ché bang nghién bang séng Am trong thude
tht  M-PER da lanh (Pierce Biotechnology, Rockford, IL, My¥) chtua

phenylmetansulfonyl fluorua 1mM, 1X cta chét tc ché hdn hop proteaza (Roche,
Inc., M§) va natri orthovanadat 1mM (Sigma-Aldrich, MO, My¥). Xytokin dugc dinh
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luong béng dién hoa phat quang str dung dia MULTI-SPOT tu kit thir nghiém V-Plex,
kit thir nghiém V-Plex Pro-Inflammatory Panel 1 (chuot) (Mesoscale discovery, MY).
T4t c4 mAu duoc xtr Iy LPS dugc pha lodng 10X voi chét pha loang 41 tur kit va mau
d6i chimng duge thir nghiém ma khong pha loang. Luong xytokin tién viém interferon
gamma, IL-1p va TNFo dugc tao ra la it hon trong nhém didu tri so v6i nhom ddi
chung.

Vi du dang bao ché

Sau day la duoc pham dai dién chtra hop chét theo sang ché.

Dang bao ché vién nén

Thanh phin sau day dugc tron k§ va dugc nén thanh chi mot vién nén dugc

chia phan.

Thanh phan Lugng trong mdi vién nén
mg

hop chét theo sang ché 400

tinh bdt ngod 50

croscarmelloza natri 25

lactoza 120

magie stearat 5

Dang bao ché vién nang

Thanh phan sau day dugc tron k§ va dugc nap vao vién nang gelatin vo cing.

Thanh phan Luong trong mdi vién nang
mg

hop chét theo sang ché 200

lactoza duoc sdy phun 148

magie stearat 2
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Dang bao ché c6 thé tiém duoc

Hop chat theo séng ché (vi dy, hop chit 1) trong HPMC 2%, Tween 80 1%
trong nuée DI, pH 2,2 v6i MSA, vira d dén it nhat 20 mg/mL

Ché pham xong hit

Pé bao ché duge phim dé phan phéi bang xong hit, 20 mg hop chét duge mod ta
& day dugc tron v6i 50 mg axit xitric khan va 100 mL dung dich natri clorua 0,9%.
Hon hop duoc két hop vao don vi phan phdi xong hit, ching han nhu voi phun, ma
thich hop dbi v6i viéc dung xong hit.

Ché pham dang gel dung tai chd

Pé diéu ché ché pham gel dung tai chd dugc dung, 100mg hop chét duoc mo ta
& day duogc tron voi 1,75g hydroxypropyl xenluloza, 10mL propylen glycol, 10 mL
isopropyl myristat va 100mL rugu USP duoc tinh ché. Hon hop gel thu duge sau do
duoc Kkét hop vao vét chura, chéng han nhu 6ng, ma thich hop dé dung tai chd.

Ché phim dang dung dich ding cho mit

Dé diéu ché ché pham dang dung dich dung cho mat dugc dung, 100mg hop
chit dugc mo ta & day duoc tron véi 0,9g NaCl trong 100 mL nudc cAt va dugc loc
bé‘mg cach st dung mang loc loai 0,2 micron. Dung dich dang truong thu duge sau do
duge két hop vao don vi phan phéi dung cho mét, chang han nhu hop dung thubc nhd
mét, ma thich hop d6i voi viéc ding cho mat.

Dung dich xit miii

Pé didu ché dung dich xit miii dugc dung, 10 g hop chit duoc mod ta & day
duoc tron voi 30 mL dung dich dém phosphat 0,05M (pH 4.4). Dung dich dugc dat

trong binh xit miii duoc thiét ké dé phan phdi 100 ul dang xit dbi v6i mdi 1an dung.
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1. Hop chét c6 cong thire (I):

trong do:

nlao, 1, hodc 2;

dudng nét dat 1a lién két tuy ¥;

Het 1a pyridin-2-yl hodc pyridin-3-yl;

R! 14 hydro hodc alkyl;

R? 13 hydro hodc alkyl;

R3 1a hydro, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl,
thioalkyl, alkylthioalkyl, aminoalkyl, axylaminoalkyl, carboxyalkyl,
alkoxycacbonylalkyl, aminocacbonylalkyl, aryl, aralkyl, heteroaryl, hodc
heteroaralkyl, trong d6 aryl hodc heteroaryl ty nd la mot phan cua aralkyl hodc
heteroaralkyl tiy y dugc thé biang RY, Re, va/hodc Rf doc 1ap dugce chon tur alkyl,

alkoxy, hydroxy, halo, haloalkyl, haloalkoxy, Xyano, nitro, carboxy, alkoxycacbonyl,

amino, alkylamino, va dialkylamino;
R* 12 hydro hodc alkyl; va

RS 1a -C(O)RS, trong d6 R 1a alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
xycloalkyl, xycloalkylalkyl, heteroxycloalkyl, hodc heteroxycloalkylalkyl, trong dé
aryl hodc heteroaryl tur n6 hogdc la mot phan cta aralkyl hodc heteroaralkyl tuy y duoc
thé bang R&, RP, va/hodc RY, trong do mdi Re, Rh, va/hodc R! doc lap duge chon tu
alkyl, alkoxy, aminoalkoxy, hydroxyalkoxy, alkoxyalkoxy, xycloalkyloxy,
xycloalkylalkyloxy, aryloxy tuy y duoc thé, aralkyloxy tuy y duoc thé, heteroaryloxy
tuy y dugc thé, heteroaralkyloxy tuy y dugc thé, heteroxycloalkyloxy tuy y dugc thé,
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heteroxycloalkylalkyloxy tuy y duoc thé, halo, haloalkyl, haloalkoxy, xyano, nitro,
hydroxy, carboxy, alkoxycacbonyl, amino, alkylamino, dialkylamino, axylamino, va

sulfonylamino; hodc

R* va R’ cung v6i nguyén tir nito ma ching gin vao tao thanh vong

heteroxycloamino co6 tir 5 dén 7 canh; hodc
mudi dugc dung cia no;

trong do6 “alkyl” co nghia la gbc hydrocacbon héa tri mdt no mach thang c6 tur
mot dén sau nguyén tir cacbon hodc gbc hydrocacbon hoa tri mot no phan nhanh c¢6 tu

ba dén sau nguyén tir cacbon;

trong d6 “heteroaryl” c6 nghia la gbc thom mdt vong hodc hai vong hoa tri mot
6 tir 5 dén 10 nguyén tir vong, trong d6 mot hodc nhiéu nguyén t& vong la nguyén ti

khac loai duogc chon tir N, O, hodc S, cac nguyén tir vong con lai 1a cacbon;

trong d6 “aryloxy tuy y duoc thé” c6 nghia 1a gbe -O-alkylen-R trong d6 R 1a
aryl thy ¥ duge thé;

trong do6 “aryl” c6 nghia 1a gbc hydrocacbon thom mot vong hoac hai vong

¢6 tir 6 dén 10 nguyén tir vong;

trong do “aryl tuy y duoc thé” c6 nghia 13 aryl nhu dugc xéc dinh & trén tuy y
duoc thé b%mg mdt, hai hodc ba phﬁn tir thé doc 1ap dugc chon tir alkyl, hydroxyl,
xycloalkyl, carboxy, alkoxycacbonyl, hydroxy, alkoxy, alkylthio, alkylsulfonyl,

amino, alkylamino, dialkylamino, halo, haloalkyl, haloalkoxy, va Xyano;

trong d6 “aralkyloxy tuy y dugc thé” c6 nghia la gbc -O-alkylen-R trong d6 R
1a aryl tuy y duoc thé nhu duoc xac dinh & trén;

trong d6 “heteroaryloxy tuy y dugc thé” c6 nghia 1a gbc -O-R trong d6 R 1a
heteroaryl tiy y dugc thé;

trong d6 “heteroaryl tuy y dugc thé” ¢6 nghia 1a heteroaryl nhu dugc xac dinh
& trén tuy y dugc thé bang mot, hai hodc ba phan ti thé doc 1ap duoc chon tir alkyl,
alkylthio, alkylsulfonyl, hydroxyl, xycloalkyl, carboxy, alkoxycacbonyl, hydroxy,

alkoxy, halo, haloalkyl, haloalkoxy, amino, alkylamino, dialkylamino, va xyano;
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trong d6 “heteroaralkyloxy tury ¥ dugc the” c6 nghia 1a gbc -O-alkylen-R trong

do6 R 1a heteroaryl tuy y dugc thé nhu duoc xéac dinh & trén;

trong d6 “heteroxycloalkyloxy tuy y dugc thé” c6 nghia 1a gbc -O-R trong d6 R
14 heteroxycloalkyl tuy y dugc thé;

trong d6 “heteroxycloalkyl tuy y dugc thé” c6 nghia 1a heteroxycloalkyl tuy y
duoc thé bing mot, hai hodic ba phan tir thé doc 1ap duge chon tir alkyl, alkylthio,
alkylsulfonyl, hydroxyl, xycloalkyl, carboxy, alkoxycacbonyl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalkyl, aminoalkyl, halo, haloalkyl, haloalkoxy, va Xyano;

trong d6 “heteroxycloalkyl” c6 nghia la nhém mot vong hoa tri mot no hoac
khong no co6 tu 4 dén 8 nguyén tir vong trong d6 mdt, hai hodc ba nguyén tir vong la
nguyén tir khac loai dugc chon tir N, O, hodc S(O)n, trong d6 n la s6 nguyén duoc
chon tr 0 dén 2, cac nguyén tir vong con lai 1a C; trong d6 mot hodc hai nguyén twr
cacbon vong trong vong heteroxyclyl co thé tuy y dugc thay thé bang nhom —CO- va
heteroxycloalkyl tuy y duoc ngung tu vao phenyl hodc heteroaryl c6 5 hodc 6 canh

nhu duoc xac dinh & trén;

trong d6 “heteroxycloalkylalkyloxy tuy y duge thé” co6 nghia 1a gbc -O-
alkylen-R trong do R 1a heteroxycloalkyl tuy ¥y dugc thé nhu duoc xéc dinh & trén.

2. Hop chét theo diém 1, trong d6 Het 1a pyridin-3-yL.

3. Hop chét theo diém 1 hoic 2, trong d6 hop chét nay c6 cau tric (IA):
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5. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 (i) n 1a 1 hodgc 2;
(ii) trong d6 n 1a 1; (iii) trong d6 n 1a 0 hodc 2; (iv) trong dén1a 0, hodc (v) trong do n
la2.

6. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 5, trong d6 R* 12 hydro hodc
alkyl va R® 1a -C(O)R®, trong d6 R® 1a alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
xycloalkyl, hodc heteroxycloalkyl, trong d6 aryl hodc heteroaryl ty n6 hodc 1a mot
phin cua aralkyl hodc heteroaralkyl tuy y dugc thé bang R, R", va/hodc R doc lap
duoc chon tur alkyl, alkoxy, aminoalkoxy, hydroxyalkoxy, alkoxyalkoxy,
xycloalkyloxy, xycloalkylalkyloxy, aralkyloxy tuy y duoc thé, heteroaryloxy tuy ¥y
dugc thé, heteroxycloalkyloxy tuy y dugc thé, heteroxycloalkylalkyloxy tuy y dugc
thé, halo, haloalkyl, haloalkoxy, Xyano, nitro, hydroxy, carboxy, alkoxycacbonyl,

amino, alkylamino, dialkylamino, axylamino, va sulfonylamino.

7. Hop chit theo diém 6, trong do:

(i) R’ 14 aryl hodc heteroaryl tuy y dugc thé bang R&, R", va/hodc R', hodc

(if) R% 12 aralkyl hodic heteroaralkyl tity ¥ dugc thé bang Re, R", va/hogc R}, hoic

(iii) R® 1a phenyl tily y dugc thé bang Re, R?, va/hogc R'.

8. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 7, trong do:

(i) Re 1a alkyl, alkoxy, halo, haloalkyl, haloalkoxy, hydroxy, hodc xyano va RP va R
doc 1ap duge chon tur alkyl, alkoxy, aminoalkoxy, hydroxyalkoxy, alkoxyalkoxy,
xycloalkyloxy, xycloalkylalkyloxy, aralkyloxy tuy y duoc thé, heteroaryloxy tuy y
duge thé, heteroxycloalkyloxy tiry y duge thé, heteroxycloalkylalkyloxy tuy y dugc

thé, halo, haloalkyl, haloalkoxy, xyano, hydroxy, carboxy, alkoxycacbonyl, amino,

alkylamino, dialkylamino, axylamino, hogc sulfonylamino, hodc

(i) R&, R" va R' doc 1ap duoc chon tir alkyl, alkoxy, halo, haloalkyl, haloalkoxy,
xyano, hydroxy, amino, axylamino, t5t hon 1a metyl, etyl, metoxy, etoxy, clo, flo,
triflometyl, triflometoxy, hydroxy, axetylamino, butanoylamino, va pentanoylamino.
9. Hop chat theo diém bét ky trong sé cac didm tr 1 dén 5, trong d6 R* va R? cung v6i
nguyén tir nito ma chung gin vao tao thanh vong heteroxycloamino co tir 5 dén 7

canh.
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10. Hop chit theo diém bét k¥ trong sb cac diém tir 1 dén 9, trong d6 R' va R? doc lap

1a hydro hodc metyl, t6t hon 1a hydro.

11. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 10, trong d6 khi ca R' va R?

14 alkyl, chung khong gén vé6i cling cacbon vong.
12. Hop chit theo diém bét ky trong s cic diém tir 1 d&én 11, trong do:

(i) R® 1a hydro, alkyl, xycloalkyl, xycloalkylalkyl, hydroxyalkyl, alkoxyalkyl,
thioalkyl, alkylthioalkyl, aminoalkyl, axylaminoalkyl, carboxyalkyl,
alkoxycacbonylalkyl, —aminocacbonylalkyl, aryl, aralkyl, heteroaryl, hodc
heteroaralkyl, trong d6 aryl hodc heteroaryl tu n6 hodc trong aralkyl va heteroaralkyl
tily ¥ duoc thé bang RY, Re, va/hodc Rfdoc 1ap duge chon tir alkyl, alkoxy, hydroxy,
halo, haloalkyl, haloalkoxy, Xyano, nitro, carboxy, alkoxycacbonyl, amino,

alkylamino, va dialkylamino,

(ii) R? 1a hydro hodc alkyl, t5t hon 1a metyl, etyl, propyl, isopropyl, sec-propyl, n-,
sec, iso, tert-butyl,

(ii) R? 12 aralkyl tiy ¥ dugc thé bing RY, R¢, va/hodce R, t5t hon 12 R? 12 benzyl hodc
phenetyl, tot hon nita 13 benzyl tuy y dugc thé bang R, R¢, va/hodc RY, tham chi tot
hon nita 1a R31a benzyl,

(iv) R® 1a xycloalkylalkyl tiry ¥ duge thé bang RY, R, va/hodc Rf t6t hon 1a R 1a
xyclopropylmetyl, xyclobutylmetyl, xyclopentylmetyl, hodc xyclohexylmetyl tuy y
duoc thé bang RY, RS, va/hodc RY,

(v) R3 1a heteroaralkyl (vi du, thienylmetyl, furanylmetyl, pyridinylmetyl,
quinolinylmetyl, isoquinolinylmetyl, indolylmetyl, hogc indazolylmetyl) tuy y dugc
thé bang RY, R¢, va/hodc R, hodc

(iv) R? 1a hydroxyalkyl, alkoxyalkyl, aminoalkyl, t6t hon 1a R® la hydroxymetyl,

hydroxyetyl, metoxymetyl, metoxyetyl, aminometyl, hodc aminobutyl.
13. Hop chit theo diém bat ky trong sé cac diém tir 1 dén 12, trong do:
(1) hoa hoc lap thé & cacbon ma R3 duogc gin vao 1a (S), hodc

(ii) hoa hoc 1ap thé & cacbon ma R* dugc gén vao 1a (R).
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14. Duoc phdm chtta hop chit theo diém bit ky trong sb céc diém tir 1 dén 13 hoic

mudi duoe dung ciia nd, va ta duge duoc dung.
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