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(57) Sang ché dé cap dén hop chat ¢ cong thuc I:

[ On

trong do:

R! 1a alkyl thap;

R? 14 phenyl hoidc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé ¢ cac vi
tri khac nhau;

n b::ing 0, 1 hoac 2;

V/U ddc lap voi nhau 1a O hoac CH,, trong d6 V va U khong thé déu 1a O;

L  la nhém heteroaryl c6 ndm hodc sau canh, dugc chon tur:

55 T e v
e “6 SIS e o
hojc AN

hodc mudi duoc dung hoac mudi g(f)ng axit, hon hop tri¢t quang, hoéc, chaflt déng phan déj
anh tuong Ung cua n6 va’/hodc chat dong phan quang hoc va’/hodc chat dong phan lap thé
cta no.

Cac hop chét nay c6 thé dugc dung dé diéu tri bénh Parkinson, bénh lo au, ching nén,
rdi loan xung lyc cudng buc, bénh tu ky, bao vé than kinh, bénh ung thu, bénh tram cam
va dai thao duong typ 2. Sang ché con dé cap dén quy trinh diéu ché va dugc phim chua
no.
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Linh vye ki thuit dwge dé cap

Sang ché dé cap dén hop chit c6 cong thic I:

trong do:
R!  laalkyl thip;

R? 14 phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl ¢6 thé &

cac vi tri khac nhau;
n béng 0, 1 hodc 2;
V/U ddc 18p vdi nhau 1a O hodc CHa, trong d6 V va U khong thé déu 1a O;

L 1a nhom heteroaryl ¢ ndm hodc sau canh, dugc chon tu:

z N N =
‘\5 | | % ‘\5
\N N NS N N
b b b b b
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hoic N

hodc mudi duge dung hodc mudi cong axit, hdn hop triét quang, hodc chat dong phén

b

d6i 4nh twong tmg cua no va/hodc chat ddng phan quang hoc va/hodc chéit ddng phan lap

thé cua nd.
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Tinh trang ky thuit clia sang ché

D3 bat ngd phat hién ra ring cac hop chét c6 cong thirc chung I 1a cac chét diéu

bién di ciu dwong (cac PAM) ciia thy thé glutamat huéng chuyén héa 4 (mGluR4).

Thu thé glutamat hudng chuyén hoa 4 1a mot protein & ngudi duge ma hoa boi
gen GRMA4.

Cung véi GRM6, GRM7 va GRMS8 thu thé glutamat thudc nhém I1I cta ho thu
thé glutamat huéng chuyén héa, va bt cip am véi enzym adenylat xyclaza thong qua
viéc hoat héa protein Gai/o. N6 dugc biéu hién chu yéu trén cac dau trude synap thin
kinh, ¢6 chirc ndng nhu ty thy thé hodc di thu thé va viéc hoat hoa n6 s& 1am gidm sy giai
phéng chit din truyén tir cac dau trude synap than kinh. mGluR4 dang nhén duoc sy
quan tdm 16n, chi yéu dwa vao su phén bd di thudng ctia né va bang chimg gin day cho
thiy rdng su hoat héa ctia thu thé nay déng vai trd didu bién chinh trong nhiéu con dudng

CNS hodc khong CNS (Celanire S, Campo B, Expert Opinion in Drug Discovery, 2012).

Tinh twong tu cta cac mién lién két phéi tir ciia cic mGIluR thudc nhém IIT tao
kho khan trong viéc x4c dinh chét chi vén orthosteric ¢6 tinh chon loc cta thu thé nay,
mic di d3 c6 mot sb tién trién trong linh vuc nay. Tuy nhién, viéc nhim vao chét didu
bién di cdu duong (cac PAM) chtr khong phai 1a chét chu vén orthosteric tao ra co hdi

16n hon dé xac dinh cac phén tr cé tinh chon loc theo cach loai trir gitta cdc mGluR.

mGluR4 PAM ndi 1én nhu 14 tac nhan tri liéu dé didu tri cac triéu chung van dong
(va khong véan dong) ciing nhu 14 tac nhan 1am bién d6i bénh & bénh Parkinson thong

qua phuong phép khong gay tiét dopamin.

Bénh Parkinson 13 bénh thoai hoa than kinh tién trién lam mét c4c noron gay tiét
dopamin trong chét den (substantua nigra-SN). Mot hau qua ctia viéc khong tiét dopamin
trong bénh nay 1a mét loat cac rdi loan van dong, bao gdm chig cham chap, chimg mét
véan dong, run, r6i loan dang di va cic vén d& lién quan dén kha ning giit thang bang.
Nhitng rdi loan van dong nay tao thanh d4u hiéu dic trung cho PD, mic dii ¢6 nhiéu triéu
chirng khong van dong khéc cling lién quan dén bénh nay. Vao giai doan sém ciia qué

trinh tién trién bénh, céac triéu ching PD duogc déu trj hiéu qua br?mg céach thay thé hoac
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ting dopamin, bang cach st dung cac chit chii van thy thé dopamin D2, levodopa hoic
céc chat trc ché monoamin oxidaza B. Tuy nhién, vi bénh nay tién trién nén céc tac nhan
nay tré nén kém hiéu qua hon trong viéc kiém soét cic tridu chiing van dong. Ngoai ra,
viéc str dung chiing bi han ché do xuit hién cac tac dung phu bao gém rdi loan véan dong
do chét chu van dopamin gy ra. Do vdy, vn can phai c6 phwong phap méi dé didu tri

PD, ma ¢6 thé cai thién hi€u qua ki€m soét céc triéu chiing van dong.

Viéc hoat hoa cta thy thé glutamat huéng chuyén hoa 4 (mGluR4) da duoc dé
xuét 1a phuong phap diéu tri hiéu qua d6i voi bénh Parkinson. Mét thanh vién mGluR
trong nhém III, mGluR4 12 mot thy thé glutamat & truée xi nap chiém wu thé dugc biéu
hién & mot sb vi tri quan trong trong mach cta hach ddy c6 chirc ning kiém soat su van
dong. Viée hoat hoa mGluR4 bang céc chét chi van wu tién nhém 1T 1am giam kha ning
tre ché va kich thich sau tiép hop, gia thiét 1a bing cach lam giam sy giai phéng GABA
va glutamat mot cach tuong tng. | |

| ‘Viéc nghién ciru vé thudc méi c6 tac dung 1am giam céc tridu ching van dong
cﬁa bénh Parkinson dong thoi 1am giam bét sy thoai hoa tiép didn cia cac noron thé vén
ducjc dac biét quan tAm. Chét cht vén orthosteric cia mGluR4, L-AP4, da cho thiy tac
dung bao vé than kinh trén cic mo hinh loai gim nhim 6-OHDA c6 PD va chét diéu
bién di cdu duong dau tién (-)-PHCCC & nhitng con chudt b thoai héa thé van dugc didu
tri bang 1-metyl-4-phenyl-1,2,3,6-tetrahydropyridin (MPTP). Nhitng nghién cru ndy
dua ra bing chimg tién 14m sang goi ¥ rang cac chat hoat héa mGluR4 s& 1a phuong phap
c6 gid tri, khong chi dé didu tri triéu chimg cia PD, ma con ¢ thé dugc dung 1am céc

chét bién dbi bénh cho chi dinh bénh nay.

Téc dung bao vé than kinh cua cac chit didu bién mGluR4 chon loc cling dugc
mo ta trong tai li€u: Neuroreport, 19(4), 475-8, 2008, Proc. Natl. Acad. Sci, USA,
100(23), 13668-73, 2003 and J. Neurosci. 26(27), 7222-9, 2006 and Mol. Pharmacol.
74(5), 1345-58, 2008.

Rébi loan lo au le‘lym(f)t trong sb céac rdi loan tAm than phf') bién nhét trén thé gidi,
va xuit hién cing vé6i bénh Parkinson (Prediger R, et al. Neuropharmacology

2012;62:115-24). Sy truyén than kinh gay tiét glutamat qua mutrc 12 mot déu hiéu quan
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trong ctia bénh 1y than kinh lo 4u. Dya vao viéc nam trude synap cia mGluR4 trong céc
vung néo lién quan dén bénh lo au va cac rdi loan tim trang, va viéc thudc thé hé mai
lam gidm tinh kich thich ndo qué muc, céc chit hoat héa mGluR4 c6 thé ding dé diéu
tri chimg lo du (Ewr. J. Pharmadcol., 498(1-3), 153-6, 2004).

Nam 2010, Addex da bao cdo ring ADX88178 c6 hoat tinh trong hai mo hinh
loai gdm nhidm tién 14m sang mic bénh lo du: thir nghiém gidu bi & chudt va EPM &
chudt nhit va chudt céng. ADX88178 con thé hién profin gidng nhu 1am tan ching lo

au trdng thir nghiém EPM & chudt sau khi ding qua dudng miéng.

Céc chét didu bién mGluR4 ciing dugc chi ra 1 c6 tic dung chbng trdm cam
(Neuropharmacology, 46(2), 151-9, 2004).

Ngoai ra, cac chit didu bién mGIluR4 ciling dugc chi ra 1a ¢6 lién quan dén viéc
trc ché tiét glucagon (Diabetes, 53(4), 998-1006, 2004). Do d6, cac chét diéu bién di chu
orthosteric hodc duong ciia mGluR4 c6 thé dugc sir dung dé didu tri bénh dai thao dudng

typ 2 thdong qua tdc dung lam gidm glucoza-huyét ciia né.

Ngoai ra, mGluR4 dugec chira 1a dugc biéu hién trong dong té bao ung thu tuyén
tién liét (dnticancer Res. 29(1), 371-7, 2009) hodc caxinom tryc trang rudt Kkét (Cli.
Cancer Research, 11(9)3288-95, 2005). Céc chit didu bién mGluR4 do d6 ciing c6 thé

c6 tac dung dé didu trj cac bénh ung thu.

Cac tac dung khac cia mGluR4 PAM co thé dugc mong doi 13 tac dung diéu tri

chirng ndn, rdi loan xung lyc cudng bire, chirng bieng &n va ty ky.

Céc hop chit c6 cong thire I duge phan biét béi cac ddc tinh ¢ gia tri trong didu
tri bénh. Ching c6 thé dugc st dung dé diéu tri hoic ngan nglra cac r6i loan, lién quan

dén cac chét diéu bién di cAu d6i véi thu thé mGluR4.

Céc chi dinh bénh dugc uu tién nhét cho cac hop chét 1a cac chit diéu bién di cu
ddi véi thu thé mGluR4 14 bénh Parkinson, bénh lo au, ching nén, r6i loan xung luc
cudng birc, ching biéng an, bénh tu ky, bao vé than kinh, bénh ung thu, bénh trAm cam

va dai thdo dudng typ 2.
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Ban chit ky thuét cia sang ché

Sang ché dé cap dén cac hop chét c6 cong thire I

trong do:
R!  laalkyl thip;

R? 1 phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhom pyridinyl c6 thé &

céc vi tri khac nhau;
n béng 0, 1 hodc 2;
V/U  dbc lap v&inhau 12 O hodic CHa, trong d6 V va U khong thé déu 12 O;

L 1a nhém heteroaryl ¢6 ndm hodc sdu canh, dugc chon tur:

~ N N =
’\@ ﬁ ‘\6 ﬁ \NJ =

hodc

b

va mudi duge dung cta nd, cac hop chit dé 1am chét hoat dugc, cac quy trinh san xut
ching va hop chit nay duge str dung dé diéu tri hodc ngan ngira cac rdi loan, lién quan
dén céc chit didu bién di cAu dbi véi thy thé mGluR4, nhu bénh Parkinson, bénh lo 4u,
chirng non, rdi loan xung luc cudng bire, bénh tu ky, bao vé than kinh, bénh ung thu,

bénh trAm cam va dai thao dudng typ 2 va duoc pham chira cac hop chét c6 cong thirc 1.
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Ngodi ra, sang ché bao gdm tit ca cac hdn hop triét quang, tat ca cac chét dong
phén d6i anh va/hodc céc chét ddng phan quang hoc twong (mg cia chiing, hodc cac chét

tuong tu chira cac chit ddng vi ctia hydro, flo, cacbon, oxy hogc nito.
MO ta vin tit hinh vé

Fig. 1: Minh hoa diém chinh cua thir nghiém trong thir nghiém sang loc tap hop
mGlu4 PAM Ca?" va x4c dinh cac gia tri ECso va % Emax.

MO ta chi tiét sang ché

Nhitng dinh nghia sau ddy cho céc thudt ngit chung dugc st dung trong ban mo ta
sang ché s& duogc ap dung bét ké thuat ngit dang nhic dén xuat hién mot minh hay & dang
két hop vai thuat ngit khéc.

Nhu duge st dung & day, thuat ngit "alkyl thip" ding dé chi nhom mach thing
hodc mach nhéanh, no chtra tir 1 dén 7 nguyén tir cacbon, vi du, metyl, etyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl va cdc nhom twong tu. Cdc nhoém alkyl duoc

uu tién 1a cdc nhom ¢ tir 1 dén 4 nguyén tr cacbon.

Thuat ngit “nhom heteroaryl c6 nam hoéc sdu canh” dugc chon tu:

N
\N X A \N —N
> M b M b
N
=N N

hoic N

b

, trong d6 cdc nhom heteroaryl ndy dugc gin vao

phéan bén phdi cia nhém spiro.

Céc hop chét sau c¢6 cong thie I ¢6 thé dugc tao ra theo dinh nghia & trén:
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Thuét ngit "cadc mudi cOng axit dugc dung" bao gom cdc mudi v6i cic axit vo co
hodc hitu co, nhu axit clohydric, axit nitric, axit sulfuric, axit phosphoric, axit xitric, axit
formic, axit fumaric, axit maleic, axit axetic, axit suxinic, axit tartric, axit metan-

sulfonic, axit p-toluensulfonic va cac axit tuong tu.

Theo mdt phuong an, sang ché dé xuét cac hop chit c6 cong thirc IA:
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R IA

trong do:

R!  1aalkyl thip;

R2 13 phenyl ho#c pyridinyl, trong d6 nguyén tt N trong nhém pyridinyl c6 thé &
| cac vi tri khac nhau;

L 1a nhém heteroaryl c6 ndm hodc sdu canh, dugc chon tir:

N =z N
SN AN N N =N =N
9 9 bl bl 2 b
N
N
‘\EN/

hodc N

hodic mubi dugce dung hoic mudi cong axit, hdn hop triét quang, hodc chit ddng phén

d6i anh twong tng ctia n6 va/hoiic chat ddng phan quang hoc va/hodc chit déng phan lap

thé cia no, vi du céc hop chét nay la:
(8S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-dihydro-5H-
isoquinolin-8,6'-hexahydropyrimidin]-2',4'-dion;
(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl|phenyl]-1-metyl-
spiro[hexahydropyrimidin-6,1'-tetralin]-2,4-dion;
(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[7,8-dihydro-6H-
quinolin-5,6'-hexahydropyrimidin]-2',4'-dion;
(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[7,8-dihydro-6H-

isoquinolin-5,6'-hexahydropyrimidin]-2',4'-dion;
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(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-
quinazolin-5,6'-hexahydropyrimidin]-2',4'-dion;
(8S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-etyl-spiro[ 6,7-dihydro-5H-
isoquinolin-8,6'-hexahydropyrimidin]-2',4'-dion;
(4S5)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 1,5,6,7-
tetrahydroindazol-4,6'-hexahydropyrimidin]-2',4'-dion;
(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1',2-dimetyl-spiro[6,7-dihydro-SH-
indazol-4,6'-hexahydropyrimidin]-2',4'-dion; hodc
(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,1'-dimetyl-spiro[6,7-dihydro-5H-
indazol-4,6'-hexahydropyrimidin]-2',4'-dion.

Theo mét phuong 4n khac, sang ché dé xuét cac hop chit c6 cong thuc IB:

T
o N
F
Ty
=
\lO
,
R IB

trong do:
R!  laalkyl thip;

R? 1a phenyl hodic pyridinyl, trong d6 nguyén tt N trong nhém pyridinyl c6 thé &

cac vi tri khac nhau;

L 1a nhom heteroaryl c6 ndm hodc sau canh, dugc chon tir:

-10-
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hoic ;

hoic mubi duge dung hoic mudi cong axit, hdn hop triét quang, hodc chit ddng phan
d6i anh trong tmg ctia n6 va/hodc chit ddng phan quang hoc va/hoic chit ddng phan 1ap
thé ctia no, vi du céc hop chét nay la:
(65)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-
6,1'-indan]-2,4-dion; hoac

(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 6,7-dihydroxyclopenta
[b]pyridin-5,6'-hexahydropyrimidin]-2',4'-dion. A

Theo mot phuong 4n khac, sang ché dé xuat cac hop chét ¢6 cong thirc IC:

trong do:
R! 1 alkyl thép;

R?  1a phenyl hoic pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé &

cac vi tri khac nhau;

L l1a nhém heteroaryl ¢ ndm hodc sdu canh, dugc chon tu:

-11-



28283

N =z N
S X N N —N =N
b b b b b >
N
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hoiic N

hozic mubi duoc dung hodc mudi cong axit, hdn hop triét quang, hodc cht déng phan
d6i anh twong mg ctia n6 va/hoic chit déng phan quang hoc va/hodc chit ddng phan

1ap thé cua né, vi du céc hop chét nay 1a:

(4S)-3'-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1'-metyl-spiro[ croman-4,6'-
hexahydropyrimidin]-2',4'-dion; hodc

(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[2,3-dihydropyrano[2,3-
b]pyridin-4,6'-hexahydropyrimidin]-2',4'-dion.

Theo mét phuong an khéc, sang ché dé xuit cac hop chét c6 cong thire ID:

R ID
trong do:
R!  1aalkyl thip;

R? 1a phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé &

cac vi tri khdc nhau;

L l1a nhém heteroaryl c6 ndm hodc sdu canh, dugc chon tir:

-12-
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hodc N

hodc mudi duoc dung hodc mudi cong axit, hdn hop triét quang, hoic chét ddng phan
d6i anh twong tng ctia n6 va/hodc chit ddng phan quang hoc va/hodc chét ddng phan lap

thé ciia né, vi du hop chét nay la:

(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-

6,4'-isocroman]-2,4-dion.

Theo mdt phuong 4n khac, sang ché dé xuét cac hop chét c6 cong thic IE:

R IE
trong do:
R!' 4 alkyl thép;

R? 14 phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhoém pyridinyl ¢6 thé & cac

vi tri khéc nhau,

L 14 nhom heteroaryl ¢6 ndm hoéc sdu canh, dugc chon tur:

-13-
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hodc ;

hodc mubi duge dung hodc mudi cOng axit, hdn hop triét quang, hoic chét déng phéan
d6i anh tvong tmg ctia n6 va/hodic chit ddng phan quang hoc va/hoic chit ddng phan lap

thé cta no, vi du cac hop chat nay la:

(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[5,6,7,8-tetrahydro-
1H-xyclohepta[c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion;

(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,1'-dimetyl-spiro[5,6,7,8-
tetrahydroxycloheptac]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion; hodc

(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1',2-dimetyl-spiro[ 5,6,7,8-
tetrahydroxyclohepta[c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion.

Viéc didu ché cac hop chét c6 cong thirc I clia sang ché co thé dugc thuc hién
theo phwong phép téng hop lan lugt hoic ddng thoi. Viéc tdng hop cac hop chit theo
sang ché dugc thé hién trong céc so dd 1 duéi day. Cac k§ ning cin thiét dé tién hanh
phan tmg va tinh ché cac san pham tao ra dugc nguoi k§ ning trong linh vyc biét r5. Cac
phén tir thé va céc chi s6 duge sir dung trong phan mé ta céc quy trinh dudi ddy c6 nghia

nhu néu trén.

Céc hop chit c6 cong thirc I ¢6 thé duge didu ché theo cdc phwong phap dugce néu
dudi ddy, theo cac phuong phap dugce néu trong cac vi du thue hién hodc theo cac phuong
phép tuong tw. Cac diéu kién phan ting thich hgp cho céc budc phan Gng riéng duge
nguoi k¥ ndng trong linh vuc biét rd. Trinh ty phan tng khong bi gidi han & trinh ty duge
thé hién trong cac so dd, tuy nhién, tiy thudc vao cac nguyén li¢u ban dau va kha ning
phan g tuong ing cua chung, trinh ty ctia cac budc phan trng co thé duoc thay d6i tiy
y. Cac nguyén li¢u ban dAu hodc ¢6 ban trén thi trudng hodc c6 thé duge didu ché bang

cac phuong phép tuong tu v6i cac phuong phép dugc néu dudi day, theo céc phuong

-14-
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phéap dugc md ta trong céc tai lidu vién dan dugc néu trong ban mo ta hogc trong céc vi

du, hodc bing cac phuong phap dugc biét trong linh vuec.

Céc hop chét theo sang ché ¢ cong thirc I va cac mudi duge dung ciia chiing 6
th duoc didu ché bang cac phuong phén, duge biét trong linh vuc, vi du theo quy trinh

cai bién duoc md ta dudi day, quy trinh nay bao gom cac budc:

a) alkyl hoa hop chit c6 cong thirc:

R I-1

R I

trong d6 R! 1a alkyl thép va céc phin tir thé con lai dugc mod td & trén, hosic

néu mudn, chuyén hoa cac hgp chat thu dugce thanh cdc mudi cong axit dugc dung.

Viéc diéu ché hop chit c6 cong thirc I con duge md ta chi tiét thém trong so do 1

va trong cac vidu 1 -17.
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So do 1
. 1. Bis-(tpp)-Pd(INCI,
Et.N, TPP, Cul F
NH, ’ NH ()'V\U
THF hodc DMF, 1-16 gid, 60-80°C 2 N "
> + ~
X F Z F o WL
1 // R2 / e ~-
X=Br hogc I R o 3 o 4
2. 1) CDI, toluen
1 gidy, 100°C
ii) 4
1-16 gio, 25-100°C
V. A
o On "Y' 3. NaH, THF hoic DMF e o On 7Y
F e - 10y 0 \
ij\\)l__,' 1‘16 gio, 25°C N \\L';
. < o
o) O |
Pz F F F
27 1 R? 5
4. R!-], NaH hoic Cs,COs
DMF, 1-16 gio, 25°C
1
R \%
o n U
Py 2
N
| X
11 A
_ ANE 0 l R' 14 alkyl thap
R7

Céc hop chit c6 cong thirc chung I ¢6 thé thu duge vi du bing phan tmg két hop
Sonogashira ctia anilin dugc thé thich hop hodc aminopyridin c¢6 cong thic 1 véi
arylaxetylen duoc thé thich hop c6 cong thirc 2 dé tao ra hop chét etynyl mong muébn c6
cong thirc 3. Cho hdp chit etynyl c6 cong thirc 3 v&i aminoeste duoc thé thich hop c6
cong thirc 4 phan (mg vdi phosgen hodc chét twong dwong phosgen nhu triphosgen hoic
carbonyldiimidazol (CDI) ¢6 mét hodc khong c6 mat ciia bazo nhu trietylamin trong
dung mdi nhw DMF, toluen hoic dioxan tao thanh chét trong tu ure mong muén c6 cong
thire 5. Phan tng dong vong hop chit c6 cong thire 5 bing bazo manh nhu NaH hoic

KOtBu trong dung méi nhu THF hoiic DMF tao thanh cac hop chét pyrimidin-2,4-dion
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mong mudn ¢6 cong thirc I-1. Pua phén tir thé R? (R? = alkyl thép) vao théng qua su
alkyl hoa tao thanh hop chit pyrimidin-2,4-dion duogc thé etynyl-phenyl, etynyl-pyridyl

hoic etynyl-isothiazolyl mong muén c6 cong thirc I (so s 1).

N6i chung, trinh ti ctia cdc bude phan tng duge st dung dé tdng hop céc hqp

chit c6 cong thic I ciing c6 thé duge bién ddi trong cac trudng hop nhét dinh.
Thir nghiém sinh hoc va cac s6 liéu:

Xic dinh cdc gia tri ECso bing thir nghiém dong Ca?* in vitro d6i véi mGlu4

tai t hop & ngudi dwoc biéu hi¢n trong cic té bao HEK293:

Dong té bao HEK-293 don dong dugc chuyén nhiém n dinh bing cADN mi hoa
thu thé mGlu4 & ngudi duge tao ra; dé 1am viéc vé6i cac chét diéu bién di ciu duong
mGlu4 (mGlu4 Positive Allosteric Modulators) (caic PAM), dong té bao ¢6 murc biéu
hién thy thé thip va hoat tinh thy thé ciu thanh thép dugc chon dé phén biét hoat tinh
chii vén so voi hoat tinh PAM. Céc té bao dwgc nudi cdy theo quy trinh tidu chuén
(Freshney, 2000) trong méi trudng Eagle cai bién Dulbecco (Dulbecco’s Modified Eagle
Medium) ¢6 ndng do glucoza cao da bd sung 1 mM glutamin, 10% (thé tich/thé tich)
huyét thanh bao thai bé da dugc bit hoat bing nhiét, Penixillin/Streptomyxin, 50 pg/ml
hygromyxin va 15 pg/ml blastixidin (tAt ca céac chit thir dung dé nudi cdy té bao va cac

chét khang sinh déu mua tir Invitrogen, Basel, Thuy S7).

Khoang 24 gid truéc thir nghiém, 5x10* té bao/18 duge gieo mam trong cac dia
¢6 96 15 day mau den/trong subt, phii poly-D-lysin. Céc té bao duoc nap 2,5 uM Fluo-
4AM trong dung dich dém nap (1xHBSS, 20 mM HEPES) trong 1 gid & nhiét d§ 37°C,
rira ndm lan bing dung dich dém nap. Cac té bao nay dugc chuyén vao trong hé théng
sang loc dugc chit theo chirc ning (Functional Drug Screening System) 7000
(Hamamatsu, Paris, Phap), va b sung 11 dich pha loing theo bic logl/2 (half
logarithmic serial dilutions) chtra hgp chat thir nghiém & nhi¢t do 37°C va 1 céc t€ bao
trong khoang thoi gian tir 10 dén 30 phut cing véi ddng thoi ghi mic dd phat huynh
quang truc tuyén. Sau budc 0 trude nay, bd sung chat chu van 13 axit (2S)-2-amino-4-
phosphonobutanoié (L-AP4) vao céc té bao & ndng do twong tmg v6i ECa véi ddng thoi

ghi mc do phat huynh quang truc tuyén; dé giai thich sy thay ddi theo ngay cua dép
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g cta cac té bao, ECao ctia L-AP4 duge x4c dinh ngay truéc ctia mdi thir nghiém bang

cach ghi duong cong lidu lugng-dap ing hoan chinh ctia L-AP4.

Céc dap tmg duge do bing mirc ting cuc dai ciia 4nh sang huynh quang trir di gia
tri co s& (t&e 12 mirc do phét 4nh sdng huynh quang khi khong bd sung L-AP4), duoc
chuén hoa v& hiéu qua kich thich t6i da thu dwoc bang ndng do bao hoa ctia L-AP4. Cic
dd thi didm duoc xay dung tir % kich thich ti da st dung XLfit, chuong trinh 1am phu
hop dudng cong xay dung do thi diém dya trén céc sb lidu sir dung thuat toan Levenburg
Marquardt. Phuong trinh phén tich canh tranh mdt diém dugc sir dung la y = A + ((B-
A)/(1+((x/C)D))), trong do6 y 1a % tac dung kich thich cuc dai, Alay cuc tiéu, B 1ay cuc
dai, C 12 ECso, x 12 log10 ndng d6 ctia hop chét canh tranh va D 1a d6 ddc ciia duong
cong (hé sb Hill). Tir cac dudmng cong nay, ECso (ndng d6 dugc chit tai d6 dat duge 50%
muc d6 hoat hoa thu thé tdi da), tinh dugc hé sb Hill cling nhu % dép tng t8i da thu duoc

bing ndng dd bdo hoa ciia L-AP4 (xem Fig. 1).

Khi thu duoc tin hiéu tich cuc trong qué trinh @ trudc véi cac hop chat thir nghiém
PAM (tic 1a trude khi st dung L-AP4 & ndng dd ECao) thi hoat tinh néu trén 13 hoat tinh
chit van khi khong c6 mit c4c tin hiéu nay thi diéu d6 chimg t6 khong c6 hoat tin chu
vén. Viéc giam tin hiéu quan sat thay sau khi bd sung L-AP4 & ndng d6 ECao thé hién

hoat tinh tc ché ciia hop chét thir nghiém.
Vi du thye hién sang ché

Danh muc céc vi du thuc hién va cac so lig¢u:

Vi Céu triic Tén hop chét ECso (nM) | Hiéu
dy mGlu4 qua
paM | ()

i OYAI | (8S)-3'-[2,6-diflo-4-(2-

Z T 1
1 O IR phenyletynyl)phenyl]-1 53 101

O Z i metyl-spiro[6,7-dihydro-5SH- |
isoquinolin-8,6'-
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hexahydropyrimidin]-2',4'-

dion

(65)-3-[2,6-diflo-4-[2-(3-

pyridyl)etynyl]phenyl]-1-
metyl-
spiro[hexahydropyrimidin-
6,1'-tetralin]-2,4-dion;

52

101

(6S)-3-[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1-
metyl-
spiro[hexahydropyrimidin-
6,1'-indan]-2,4-dion

61

94

(55)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-
metyl-spiro[6,7-
dihydroxyclopenta[b]pyridin-
5,6'-hexahydropyrimidin]-
2'.4'-dion

94

115

(55)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-
metyl-spiro[7,8-dihydro-6H-
quinolin-5,6'-
hexahydropyrimidin]-2',4'-

dion

76

121
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(55)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-
metyl-spiro[7,8-dihydro-6H-
isoquinolin-5,6'-
hexahydropyrimidin]-2',4'-

dion

65

115

(55)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-
metyl-spiro[7,8-dihydro-6H-
quinazolin-5,6'-
hexahydropyrimidin]-2',4'-

dion

65

115

(4S)-3'-[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1'-
metyl-spiro[croman-4,6'-

hexahydropyrimidin]-2',4'-

dion

88

145

(45)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-
metyl-spiro[2,3-
dihydropyrano[2,3-b]pyridin-
4,6'-hexahydropyrimidin]-
2'.4'-dion

51

124

10

(6S)-3-[2,6-diflo-4-[2-(3-

pyridyl)etynyl]phenyl]-1-
metyl-

43

118
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spiro[hexahydropyrimidin-

6,4'-isocroman]-2,4-dion

(8S)-3'-[2,6-diflo-4-(2-

. ﬁN phenyletynyl)phenyl]-1'-etyl-
QPE" | spiro[6,7-dihydro-5H-
LT ™ o 114 130
p F isoquinolin-8,6'-
O hexahydropyrimidin]-2',4'-
dion
(4S)-3'-[2,6-diflo-4-(2-
| phenyletynyl)phenyl]-1'-
. OYN ]
“u .
N s metyl-spiro[1,5,6,7-
= | 51 152
7 F tetrahydroindazol-4,6'-
O hexahydropyrimidin]-2',4'-

dion

(4S)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1',2-
) | dimetyl-spiro[6,7-dihydro-

\ 39 165
5H-indazol-4,6'-

hexahydropyrimidin]-2',4'-

dion

(45)-3'-[2,6-diflo-4-(2-

| phenyletynyl)phenyl]-1,1'-
| T%/“/ dimetyl-spiro[6,7-dihydro-

5H-indazol-4,6'-

75 151

hexahydropyrimidin]-2',4'-

dion

-21-




28283

15

(4S)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-
metyl-spiro[5,6,7,8-
tetrahydro-1H-
xyclohepta[c]pyrazol-4,6'-
hexahydropyrimidin]-2',4'-

dion

54

133

16

.

(45)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,1'-
dimetyl-spiro[5,6,7,8-
tetrahydroxyclohepta[c]pyraz
ol-4,6'-hexahydropyrimidin]-
2'.4'-dion

34

137

17

(4S)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1',2-
dimetyl-spiro[5,6,7,8-
tetrahydroxyclohepta[c]pyraz
o0l-4,6'-hexahydropyrimidin]-
2'.4'-dion

39

131

Céc hop chit c6 cong thire (I) va cac mudi duge dung ctia n6 c6 thé duge ding lam

thube, vi du & dang cac ché phdm dugc. Cac ché pham duge c6 thé duoc dung qua duong

miéng, vi du & dang vién nén, vién nén dugc bao, vién thuoc bao duong, vi€én nang

gelatin cting va mém, dung dich, nhii twong hodc huyén phil. Tuy nhién, ciing c6 thé

duogc dung qua tryc trang, vi du & dang vién dan, hodc ngoai duong ti€u hoa, vi du &

dang dung dich thudc tiém.

Céc hop chat c6 cong thire (I) va cdc mudi duge dung ciia né cé thé duge xi ly véi

cac chat mang vo6 co hodc hitu co, khong c6 tdc dung dugce ly d€ bao ché cac ché pham

thuoc. Lactoza, tinh bdt ngd hodc cac dan xuat cuia n6, bot talc, axit stearic hodc cac muoi
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clia nd va cac chét tuong tu co thé dugce st dung, vi dy, nhu cac chét mang cho vién nén,
vién nén dugce bao, vién thudc bao dudng va vién nang gelatin ctng. Céc chit mang thich
hop cho vién nang gelatin mém 13, vi du, diu thuc vat, séap, chét béo, cac ruou polyhydric
ban rén va long va céac chét tuong tu; phu thudc vao ban chét cua céc chit hoat tinh khong
phai chit mang, tuy nhién, thudong can thiét trong truong hop ciia vién nang gelatin mém.
Céc chét mang thich hop dé san xuét céc dung dich va sird 13, vi dy, nudc, rugu
polyhydric, sucroza, dudng nghich chuyén, glucoza va cac chat trong ty. Cac chét phu
trg, nhu céc ruou, ruou polyhydric, glyxerol, dau thuc vat va cac chit trong tu, c6 thé
duoc st dung cho cic dung dich tiém chira nude clia cac mubi tan trong nude clia cac
hop chét ¢ cong thie (I), nhung vé nguyén tic 1a khong cén thiét. C4c chit mang thich
hop cho cac vién dan 13, vi dy, diu ty nhién hodc héa rin, sép, chét béo, ruou polyhydric

ban 10ng hodc 16ng va céc chét twong tu.

Ngoai ra, cac ché pham thudc c6 thé chira cac chét bao quan, cac chét hoa tan, céc
chét 1am 8n dinh, cac chét tao 4m, cac chét nhii hda, cic chét 1am ngot, cac chit mau,
céc chét tao huong, mudi dé thay déi 4p suét thdm thu, cac dung dich dém, céc tac nhéan
che mui hodc cac cht chéng oxy hoa. Chung ciing c6 thé con chira cac chit c6 gia tri vé

mit tri li€u khéac.

Nhu néu trén, cac thudc chia hop chét co cong thire (I) hodc cac mudi dugce dung
cta no6 va ta dugc khong cé tac dung diéu tri bénh cling 1a mot muc dich cda sang ché,
nhu 13 quy trinh dé bao ché thubc, quy trinh nay bao gém viéc dua mét hodc nhidu hop
chét ¢6 cong thire I hodc cac mudi duge dung ctia n6 va, néu muén, mot hodc nhidu chét
c6 gia tri diéu tri khac vao dang liéu luong y 1y cung v6i mot hodc nhiu chit mang
khéng c6 tac dung diéu tri bénh.

Nhu duoc néu trén, viée sit dung cac hop chét ¢6 cong thire (I) dé bao ché thube co
tac dung phong va/hodc didu tri cac bénh néu trén ciing 13 muc dich éﬁa sang ché.

Liéu luong c6 thé thay dbi trong gidi han rong va va tat nhién, s& duoc didu chinh
phi hop véi timg yéu cdu trong tirng trudng hop cu thé. Nhin chung, liéu lvong hitu hidu
dé dung qua dudng miéng hoic ngoai dudng tidu héa 1a nim trong khoang tir 0,01 dén

20 mg/kg/ngdy, v6i lidu lwong ndm trong khoang tir 0,1 dén 10 mg/ kg/ngay 1a duoc uu

-23-



28283

tién cho tt ca cac chi dinh dugc mé ta. Liéu hing ngay cho ngudi 16n ¢6 can nang 70 kg
1 ndm trong khoang tir 0,7 dén 1400 mg trong mot ngdy, t&t hon 12 ndm trong khoang

tir 7 dén 700 mg trong mot ngay.
Bio ché dwge phidm chira hop chit ciia sang ché:

Céc vién nén ¢6 hop phan sau duge bao ché theo phuong phap thong thudng:

Thanh phén mg/vién nén
5 25 100 500
Hop chét ¢ cong thic 5 25 100 500
Lactoza DTG khan 125 105 30 150
StaRx1500 6 6 6 60
| Xeniuloéa vi tinh thé 30 30 30 450
Magie Stearat ' 1 1 1 1
Téng cong 167 167 167 831
| Quy trinh bao ché

Tron cac thanh phén 1, 2, 3 va 4 va tao hat v6i nude tinh khiét.
 Lam khé hat & nhiét do 50°C.
Cho hat qua thiét bj nghién thich hop.

A e N e

Thém thanh phén 5 va tron trong ba phit; ép bang may ép thich hop.

Vién nang chira thinh phan dudi ddy duoc bao ché:
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| Thanh phén mg/vién nang

5 25 100 500
Hop chét c6 cong thic 5 25 100 500
Lactoza ngdm nudc 159 123 148 -
Tinh bdt ngd 25 35 40 70
Bot talc 10 15 10 25
Magie Stearat 1 2 2 5
Tong cong 200 200 300 600

Quy trinh bao ché:

1. Tron céc thanh phan 1, 2 va 3 trong mdy tron thich hgp trong 30 phut.
2. Thém céc thanh phén 4 va 5 va tron trong 3 phit. |
3. Nap vao vién nang thich hgp.

Hop chit c6 cong thic I, lactoza va tinh bot ngd dAu tién duoc tron trong thiét bi
tron va sau d6 trong méay nghién. Hon hop nay dugc dua tré lai vao méy tron; thém bot
talc vao d6 va tron k§. Hon hop nay duge nap bing may vao vién nang thich hop, vi du

vién nang gelatin cing.

Dung dich thubc tiém chira thanh phan sau dugc bao ché:

Thanh phan mg/dung dich thudc tiém.
Hop chit c6 cong thirc I 3

Polyetylen Glycol 400 150

Axit axetic didu chinh vira da dén pH=5,0
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Nude cho cac dung dich thude tiém diu chinh dén 1,0 ml

Quy trinh bao ché

Hop chét c6 cong thirc I dugc hoa tan trong hdn hop ctia polyetylen glycol 400
va nuéc cho thude tiém (phin). Do pH dugc diéu chinh dén 5,0 bang axit axetic. Thé
tich duge diéu chinh dén 1,0 ml bing cach bd sung lugng nuée con lai. Dung dich nay
duoc loc, duge nap vao 1o nhd bang cach st dung cdi dung thich hop va duge 1am vo

trung.
Phn thir nghiém:
Vidul

(89)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-dihydro-5SH-

isoquinolin-8,6'-hexahydropyrimidin]-2',4'-dion

Buée 1: 2,6-diflo-4-phenyletynyl-phenylamin

Bis—(triphénylphosphin)-paladi(II)diclorua (826 mg, 1,18 mmol, 0,02 dwong
ludng) da dugc hoa tan trong 100 ml THE. B sung 2,6-diflo-4-iodoanilin (15 g, 58,8
mmol) va phenylaxetylen (7,2 g, 7,8 ml, 70,6 mmol, 1,2 duong lugng) & nhiét d trong
phong. B& sung trietylamin (29,8 g, 41 ml, 0,29 mol, 5 duong lugng), triphenylphosphin
(617 mg, 2,35 mmol, 0,04 duong lugng) va déng (I) iodua (112 mg, 0,58 mmol, 0,01
duong luong) va hdn hop nay duge khudy trong 1 gi& & nhiét do 60°C. Lam lanh hon
hop phan tmg nay va chiét bang dung dich NaHCOj3 bdo hoa va hai 14n bing etyl axetat.
Rira céc 16p hitu co ba lan bing nudc, dugc lam khod bang natri sulfat va dugc lam bay
hoi dén kho. San phdm thé duge tinh ché bing sic ky nhanh trén cot silicagel rira giai

bang gradien etyl axetat:heptan theo ty 1& tir 0:100 dén 40:60. Thu duoc 2,6-diflo-4-
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phenyletynyl-phenylamin mong muén (12,6 g, hiéu suit 93%) duéi dang chét rin mau
vang, MS: m/e = 230,1 (M+H").

Buéce 2: (R,E)-N-(6,7-dihydroisoquinolin-8(5H)-yliden)-2-metylpropan-2-sulfinamit

6,7-dihydroisoquinolin-8(5H)-on (1g, 6,79 mmol) dd dugc hoa tan trong 10 ml
THF. (R)-2-metylpropan-2-sulfinamit (CAS 196929-78-9) (1,24 g, 10,2 mmol, 1,5
duong lugng) va thém titan(IV) etoxit (4,65 g, 4,23 ml, 20,4 mmol, 3,0 duong lugng) va
hén hop nay dugc khudy trong 3 gior & 65°C. Hon hop phan Gmg nay duoc lam lanh, bd
sung dung dich NaHCOj3 bdo hoa va etyl axetat. Huyén phi tao thanh dugc loc qua xelit
va phan dich loc duge chiét hai 14n bang etyl axetat. Cac 16p hitu co duge rira bang nudce
mudi, duge 1am kho bang natri sulfat va dugc 1am bay hoi dén khd. San phdm tho dugc
tinh ché bing sdc ky nhanh trén cdt silicagel, rira gidi bang gradien etyl axetat:heptan
theo ty 16 tir 10:90 dén 100:0. Thu dwoc hop chét (R,E)-N-(6,7-dihydroisoquinolin-
8(5H)-yliden)- 2- metylpropan—2 -sulfinamit mong muén (1,02 g, hiéu suit 60%) dudi
dang chét rin mau vang, MS: m/e = 251,2 (M+H").

Budc 3: Metyl 2-((S)-8-((R)-1,1-dimetyletylsulfinamido)-5,6,7,8-tetrahydroisoquinolin-
8-yl)axetat

Metyl axetat (0,6 g, 0,375 ml, 8,15 mmol, 2 duong lugng) dd dugc hoa tan trong
10 ml THF kho va dung dich nay dwgc 1am lanh xudng -70°C. Thém tirng giot dung dich
LDA (2,0 M trong THF/heptan/etylbenzen) (4,07 ml, 8,15 mmol, 2 duong lugng) & nhiét
d6 ndm trong khoang tir -75°C dén -65°C va hdn hop nay duoc khudy trong 30 phiit &
nhiét do -70°C. Thém tung giot clotitani triisopropoxit (4,25 g, 16,3 mmol, 4 duong
lwong) duge hoa tan trong 10 ml THF khé & nhiét d6 nim trong khoang tir -75°C dén -
65°C va hdn hop nay dugc khudy trong 30 phit & nhiét do -70°C. Thém timg giot (R,E)-
N-(6,7-dihydroisoquinolin-8(5SH)-yliden)-2-metylpropan-2-sulfinamit (Vi du I, bude 2)
(1,02 g, 4,07 mmol) da dugc hoa tan trong 10 ml THF kho6 & nhiét d6 -75°C dén -65°C
va hdn hop nay dugc khudy trong 1 gio & -70°C. Thém dung dich NaHCOs3 béo hoa va
hdn hop nay duoc khudy trong 10 phit. Thém etyl axetat vao huyén phi tao thanh va
h&n hop nay dwgc khudy trong 10 phiit. Huyén phil tao thanh dugc loc qua xelit va phén

dich loc dugc chiét hai 14n béng etyl axetat. Cac 16p hitu co duoc rira bang nudc mudi,
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duoc 1am kho bing natri sulfat va duoc 1am bay hoi dén khé. San phdm thé duge tinh
ché bang sic ky nhanh trén cot silicagel, rira gidi bang gradien diclometan:metanol theo
ty 1& tr 100:0 dén 90:10. Thu dwgc hop chit metyl 2-((S)-8-(R)-1,1-
dimetyletylsulﬁnamido)—S,6,7,8-tetrahydroisoquinolin-8-y1)axetat mong muén (0,92 g,
hiéu suét 70%) duéi dang ddu mau vang, MS: m/e = 325,2 (M+H").

Budc 4: (S)-metyl 2-(8-amino-5,6,7,8-tetrahydroisoquinolin-8-yl)axetat

Metyl 2-((S)-8-((R)-1,1-dimetyletylsulfinamido)-5,6,7,8-tetrahydroisoquinolin-8-
yDaxetat (Vi du 1, buée 3) (920 mg, 2,84 mmol) da dugc hoa tan trong 10 ml MeOH va
bd sung HCI (4N trong dioxan) (7,1 ml, 28,4 mmol, 10 dwong lugng). Hon hop nay duge
khudy trong 2 gi&r & nhiét do trong phong. Hon hgp phan Gng ndy dugc 1am bay hoi va
duoge chiét bang dung dich NaHCOs bdo hoa va hai 1an bang diclometan. Céc 16p hitu
co dugce thu gom, duge 1am kho bang natri sulfat va duge lam bay hoi dén kho. San pham
thd dugc tinh ché bing sic ky nhanh trén cot silicagel, rira giai bing gradien
metanol:diclometan theo ty 18 tir 0:100 dén 20:80. Thu duoc hop chét (S)-metyl 2-(8-
amino-5,6,7,8-tetrahydroisoquinolin-8-yl)axetat mong mudn (340 mg, hiéu suit 54%)
dué6i dang ddu mau vang, MS: m/e = 221,2 (M+H").

Budc 5:  (S)-metyl  2-(8-(3-(2,6-diflo-4-(phenyletynyl)phenyl)ureido)-5,6,7,8-

tetrahydroisoquinolin-8-yl)axetat

2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) (360 mg, 1,57 mmol, 1,0 duong
lugng) dugc hoa tan trong DMF (4,0 ml) va thém CDI (255 mg, 1,57 mmol, 1,0 duong
lwgng) ¢ nhiét do trong phong. Hon hop nay duge khudy trong 1 gi& & 100°C. Thém (S)-
metyl 2-(8-amino-5,6,7,8-tetrahydroisoquinolin-8-yl)axetat (Vi dy 1, buwéc 4) (100 mg,
0,50 mmol, 1,0 dwong luong) vao hdn hop nay va khudy trong 1 gio & nhiét do trong
phong. Hon hgp phan (g ndy dugc 1am bay hoi cing véi isolute®. San phim tho duge
tinh ché bang séc ky nhanh, rita giai bang gradien etyl axetat:heptan theo ty 1¢ tir 20:80
dén  100:0. Thu dwgc hep  chit (S)-metyl  2-(8-(3-(2,6-diflo-4-
(phenyletynyl)phenyl)ureido)-5,6,7,8-tetrahydroisoquinolin-8-yl)axetat mong mudn
(300 mg, hiéu suit 40%) dudi dang chét rin mau tréng, MS: m/e = 476,3 (M+H").
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Budc 6: (S)-1'-(2,6-diflo-4-(phenyletynyl)phenyl)-6,7-dihydro-1"H,5H-
spiro[isoquinolin-8,4'-pyrimidin]-2',6'(3'H,5'H)-dion

(300 mg, 0,63 mmol) (S)-metyl 2-(8-(3-(2,6-diflo-4-(phenyletynyl)phenyl)ureido)-
5,6,7,8-tetrahydroisoquinolin-8-yl)axetat (Vi du 1, buéc 5) duge hoa tan trong THF (3
ml) va thém natri hydrua (60% trong dau khoang) (38 mg, 0,946 mmol, 1,5 duong lugng)
& nhiét do trong phong. Hon hop nay duge khudy trong 1 gi & nhiét do trong phong.
Hén hop phan tmg nay dugc chiét bang dung dich NaHCO; bdo hoa va hai 1an bang etyl
axetat. Cac 16p hitu co dugc rira bing nude va nude mudi, duoc 1am khé bang natri sulfat
va dwuogc lam bay hoi dén Kkho. Thu dugc hop chit (S)-1'-(2,6-diflo-4-
(phenyletynyl)phenyl)-6,7-dihydro-1'H,5H-spiro[isoquinolin-8,4'-pyrimidin]-
2',6'(3'H,5'H)-dion mong mubn (240 mg, hiéu suit 86%) du6i dang chit rin mau vang
nhat, MS: m/e = 444,2 (M+H").

Budc 7: (8S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-dihydro-5H-

isoquinolin-8,6'-hexahydropyrimidin]-2',4'-dion

(240 mg, 0,54 mmol) (S)-1'-(2,6-diflo-4-(phenyletynyl)phenyl)-6,7-dihydro-
1'H,SH-spiro[isoqhinolin—8,4'-pyrimidin]-2',6’(3'H,S'H)-dion (Vidu 1, buoc 6) da duoc
hoa tan trorig DMF (2 ml) va thém xesi cachonat (265 mg, 0,81 mmol, 1,5 duong luong)
va iodonietan (1115 hlg, 51 ul, 0,81 mmol, 1,5 duong luong) & nhiét do trong phong. Hdn
hop nay dugce khuéy trong 1 gid & nhiét d trong phong. Hon hop phan (mg nay duqé
lam bay hoi cung v6i isolute®. San phim thd dugce tinh ché bing sic ky nhanh trén cot
silicagel, rira giai bang gradien etyl axetat:heptan theo ty 1& tir 30:70 dén 100:0. Thu dugc
hgph chit (8S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-dihydro-5H-
isoquinolin-8,6'-hexahydropyrimidin]-2',4‘-dion mong mudn (37 mg, hidu sudt 15%)

dué6i dang dau mau vang nhat, MS: m/e = 458,3 (M+H").
Vidy?2

(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-
6,1'-tetralin]-2,4-dion
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Budce 1: (S)-metyl 2-(1-amino-1,2,3,4-tetrahydronaphtalen-1-yl)axetat

Hop chét & d& muc nay thu dwoc dudi dang chit 16ng mau vang, MS: m/e = 220,1
(M+H"), bing cach st dung phuong phép héa hoc twong ty véi phuong phéap hoéa hoc
dugc md ta trong Vi du 1, bude 2, 3 va 4 bét dau tir 3,4-dihydronaphtalen-1(2H)-on.
Budc 2: 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin

Hop chéit & dé myc nay thu duoc dudi dang chét rin mau nau nhat, MS: m/e =
231,1 (M+H™), bang cach sir dung phuwong phap hoa hoc tuong tu v6i phuong phap héa
hoc dugc md ta trong Vi du 1, budce 1 tir 2,6-diflo-4-iodoanilin va 3-etynylpyridin.
Budce 3: (6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro
[hexahydropyrimidin-6,1'-tetralin]-2,4-dion

Hop chit & d& muc nay thu duge dudi dang chét rin mau vang nhat, MS: m/e =
458,2 (M+H"), bang cach st dung phwong phép héa hoc twong ty véi phuong phap hoa
hoc dugc md ta trong Vi du 1, budec 5, 6 va 7 bit dau tir 2,6-diflo-4-[2-(3-
pyridyDetynyl]anilin (Vi du 2, bucc 2) va (S)-metyl 2-(1-amino-1,2,3,4-
tetrahydronaphtalen-1-yl)axetat (Vi du 2, budc 1).

Vidu3

(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl|phenyl]-1-metyl-spiro[hexahydropyrimidin-
6,1'-indan]-2,4-dion

Buéec 1: (S)-metyl 2-(1-amino-2,3-dihydro-1H-inden-1-yl)axetat
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Hop chét ¢ d& muc nay thu duge dudi dang chét 16ng mau vang, MS: m/e = 206,1
(M+H"), bing cach sir dung phwong phép héa hoc twong tw véi phuong phap hoa hoc
dugc md ta trong Vidu 1, buée 2,3 va 4 bét dau tur 2,3-dihydro-1H-inden-1-on.

Budc 2: (6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro
[hexahydropyrimidin-6,1'-indan]-2,4-dion

Hop chét & dé muc nay thu dugce dudi dang chét rdn mau vang nhat, MS: m/e =
444.2 (M+H"), bing céach sir dung phuong phap héa hoc twong tw véi phuong phép hoa
hoc duwgc méd ta trong Vi du 1, budc 5, 6 va 7 bit diu tir 2,6-diflo-4-[2-(3-
pyridyl)etynyl]anilin (Vi du 2, buéc 2) va (S)-metyl 2-(1-amino-2,3-dihydro-1H-inden-
1-yDaxetat (Vi du 3, budc 1).

Vidu 4

(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-
dihydroxyclopenta[b]pyridin-5,6'-hexahydropyrimidin}-2',4'-dion

Budc 1: (S)-metyl 2-(5-amino-6,7-dihydro-5H-xyclopenta[b]pyridin-5-yl)axetat

Hop chéit & dé muc nay thu duge duédi dang dau mau nau, MS: m/e = 207,1
(M+H"), bang cach str dung phwong phép héa hoc tuwong ty véi phuong phap hoa hoc
dugc md ta trong Vi du 1, bubc 2, 3 va 4 bit ddu tr 6,7-dihydro-5H-
xyclopenta[b]pyridin-5-on.
Budce 2: (5S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-
dihydroxyclopenta[b] pyridin-5,6'-hexahydropyrimidin]-2',4'-dion

Hop chét & dé muc nay thu dugce dudi dang chit rin mau ndu nhat, MS: m/e =
444,2 (M+H"), bang cach st dung phuong phép héa hoc tuong tu véi phuong phap hoa
hoc dugc md ta trong Vi du 1, buée 5, 6 va 7 bat dau tir 2,6-diflo-4-phenyletynyl-
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phenylamin (Vi du 1, bucc 1) va (S)-metyl 2-(5-amino-6,7-dihydro-5H-
xyclopenta[b]pyridin-5-yl)axetat (Vi du 4, buoc 1).

Vidu5

(58)-3"-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-quinolin-
| 5,6'-hexahydropyrimidin]-2',4'-dion

Budc 1: (S)-metyl 2-(5-amino-5,6,7,8-tetrahydroquinolin-5-yl)axetat

Hop chét & d& muc nay thu dugc dudi dang diu mau vang, MS: m/e = 221,2
(M+H"), bing cach sir dung phurong phép hoéa hoc twong tw v6i phuong phap héa hoc
duoc mo ta trong Vidu 1, budc 2,3 va 4 bét dau tir 7,8-dihydroquinolin-5(6H)-on.
Budc 2: (55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[7,8-dihydro-6H-
quinolin-5,6'-hexahydropyrimidin]-2',4'-dion

Hop chit & d& muyc nay thu dwoc dudi dang chét rin mau tring, MS: m/e = 4583
(M+H"), bing cach str dung phuong phap héa hoc twong tu v6i phuong phap héa hoc
duge md ta trong Vi du 1, bude 5, 6 va 7 bit dau tir 2,6-diflo-4-phenyletynyl-phenylamin
(Vidu 1, bude 1) va (S)-metyl 2-(5-amino-5,6,7,8-tetrahydroquinolin-5-yl)axetat (Vi du
S, budce 1).

Vidu 6

(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-

isoquinolin-5,6'-hexahydropyrimidin]-2',4'-dion
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Budec 1: (S)-metyl 2-(5-amino-5,6,7,8-tetrahydroisoquinolin-5-yl)axetat

Hop chét & d& muc nay thu duoc dudi dang ddu mau vang, MS: m/e = 221,2
(M+H"), bang cach st dung phuong phap héa hoc twong tw v6i phuong phap hoa hoc
dugc md ta trong Vi du 1, bude 2,3 va 4 bét dau tur 7,8-dihydroisoquinolin-5(6H)-on.
Bude 2: (55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[7,8-dihydro-6H-
isoquinolin-5,6'-hexahydropyrimidin]-2',4'-dion

Hop chit & d& muc nay thu dugc dudi dang bot mau nidu, MS: m/e = 458,3
(M+H"), bang cach st dung phuong phap héa hoc twong tw véi phuong phap héa hoc
duwgc mo ta trong Vi du 1, bude 5, 6 va 7 bét dau tir 2,6-diflo-4-phenyletynyl-phenylamin
(Vidu 1, bucc 1) va (S)-metyl 2-(5-amino-5,6,7,8-tetrahydroisoquinolin-5-yl)axetat (Vi
du 6, buoc 1).

Vidu7

(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-
quinazolin-5,6'-hexahydropyrimidin]-2',4'-dion

Budc 1: (S)-metyl 2-(5-amino-5,6,7,8-tetrahydroquinazolin-5-yl)axetat

Hop chét & dé muc nay thu duge dudi dang chét rin mau vang, MS: m/e = 222,2
(M+H"), bang cach str dung phuong phép héa hoc twong tu véi phwong phép hoa hoc
dugc mo ta trong Vidu 1, bude 2,3 va 4 bét dau tir 7,8-dihydro-6H-quinazolin-5-on.
Budc 2: (55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[7,8-dihydro-6H-
quinazolin-5,6'-hexahydropyrimidin]-2',4'-dion

Hop chét & @& muc nay thu dugc duéi dang chét rin mau tring, MS: m/e = 459,3
(M+H"), bang cach sir dung phuong phip héa hoc twong ty v6i phuong phap hoa hoc
dwoc mo ta trong Vidu 1, budce 5, 6 va 7 bat dau tir 2,6-diflo-4-phenyletynyl-phenylamin
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(Vi du 1, bucc 1) va (S)-metyl 2-(5-amino-5,6,7,8-tetrahydroquinazolin-5-yl)axetat (Vi
du 7, buoc 1).

Vidu8

(4S)-3'-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1'-metyl-spiro[ croman-4,6'-
hexahydropyrimidin]-2',4'-dion

Budc 1: (S)-metyl 2-(4-aminocroman-4-yl)axetat

Hop chét & d& myc nay thu duoc dudi dang diu mau vang nhat, MS: m/e = 205,1
(M+H+), bang cach sir dung phuong phap hoa hoc twong tu véi phuong phap hoa hoc

dugc mo ta trong Vi du 1, bude 2, 3 va 4 bit dau tir croman-4-on.

Budc 2: (S)-1'-(2,6-diflo-4-iodophenyl)-3'-metyl-1'H-spiro[croman-4,4'-pyrimidin] -
2',6'(3'H,5'H)-dion

Hop chéit & d& muc nay thu dugc dudi dang chét rin mau niu nhat, MS: m/e =
485,2 (M+H™), bang cach st dung phwong phap hoa hoc twong ty v6i phuong phép héa
hoc dugc md ta trong Vi du 1, bude 5, 6 va 7 bét ddu tir 2,6-diflo-4-iodoanilin va (S)-

metyl 2-(4-aminocroman-4-yl)axetat (Vi du 8, budc 1).

Budc 3: (4S)-3'-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1'-metyl-spiro[croman-4,6'-
hexahydropyrimidin]-2',4'-dion

Hop chét & dé& muc nay thu dugce dudi dang chét rdn mau vang, MS: m/e = 460,3
(M+H™), bang cach str dung phuong phap hoa hoc twong ty véi phuong phap hoa hoc
duge mo ta trong Vi du 1, bude 1 bét dau tir (S)-1'-(2,6-diflo-4-iodophenyl)-3'-metyl-
1'H-spiro[croman-4,4'-pyrimidin]-2',6'(3'H,5'H)-dion (Vi du 8, bwéc 2) va 3-
etynylpyridin.
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Vidu9

(45)-3 '-[2,6-diﬂo-4-(2-'phenyletynyl)phenyl]- 1'-metyl-spiro[2,3-dihydropyrano(2,3-
b]pyridin-4,6'-hexahydropyrimidin]-2',4'-dion

| 0
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Buéce 1: (S)-metyl 2-(4-amino-3,4-dihydro-2H-pyrano[2,3-b]pyridin-4-yl)axetat

Hop chit & d& muc nay thu dugce dudi dang dau mau vang nhat, MS: m/e = 223,2
(M+H"), bang cach st dung phuong phap héa hoc tuong tu v6i phuong phéap hoa hoc
dugc mod ta trong Vi du 1, bude 2, 3 va 4 bt dau tir 2H-pyrano[2,3-b]pyridin-4(3H)-on.

Budce 2: (45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[2,3-
dihydropyrano[2,3-b]pyridin-4,6'-hexahydropyrimidin]-2',4'-dion

Hop chét & & myc nay thu dugc dudi dang chét rin mau tring, MS: m/e = 460,3
(M+H™), bang cach sir dung phuong phép héa hoc twong tu véi phuong phép héa hoc
duge mod tatrong Vidu 1, bude 5, 6 va 7 bit du tir 2,6-diflo-4-phenyletynyl-phenylamin
(Vi du 1, budc 1) va (S)-metyl 2-(4-amino-3,4-dihydro-2H-pyrano[2,3-b]pyridin-4-
yDaxetat (Vi du 9, budc 1).

Vidu 10
(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-

6,4'-isocroman]-2,4-dion

Budce 1: (S)-metyl 2-(4-aminoisocroman-4-yl)axetat
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Hop chit & d& muc nay thu dugc dudi dang diu mau vang nhat, MS: m/e =222,2
(M+H™), bang cach sir dung phuong phap héa hoc twong ty véi phwong phap hoa hoc
duge mo ta trong Vidu 1, budc 2,3 va 4 bét dAu tir isocroman-4-on.

Budc 2: (6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro
[hexahydropyrimidin-6,4'-isocroman]-2,4-dion

Hop chit & dé muc nay thu dugc dudi dang chit rin mau tring, MS: m/e = 460,3
(M+H"), biang cach st dung phuong phap hoéa hoc twong tw véi phwong phap héa hoc
dugc md ta trong Vi du 1, buéc 5, 6 va 7 bat dau tu 2,6-diflo-4-[2-(3-
pyridyl)etynyl]anilin (Vi du 2, buéc 2) va (S)-metyl 2-(4-aminoisocroman-4-yl)axetat
(Vidu 10, bucc 1).

Vidull

(85)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-etyl-spiro[ 6,7-dihydro-5SH-isoquinolin-
8,6'-hexahydropyrimidin]-2',4'-dion

Hop chét ¢ dé muc nay thu duoc dudi dang diu mau vang, MS: m/e = 472,3
(M+H"), bang cach str dung phuong phép héa hoc twong tu v6i phuong phap héa hoc
dwoc mo ta trong Vi du 1, budce 7 bat dau tir (S)-1'-(2,6-diflo-4-(phenyletynyl)phenyl)-
6,7-dihydro-1"H,5H-spiro[isoquinolin-8,4'-pyrimidin]-2',6'(3'"H,5'H)-dion (Vi du 1, budc
6) va iodoetan.

Vidu 12

(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 1,5,6,7-tetrahydroindazol-
4,6'-hexahydropyrimidin]-2',4'-dion
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Budc 1: 2-((2-(Trimetylsilyl)etoxy)metyl)-6,7-dihydro-2H-indazol-4(5H)-on

6,7-dihydro-2H-indazol-4(5H)-on (CAS 912259-10-0) (1,46 g, 10,7 mmol) dugc
hoa tan trong THF (15 ml) va dwoc lam lanh xudng nhiét d6 ndm trong khoang tir 0 dén
5°C. Thém c4n than natri hydrua (phan tan trong diu khoang 60%) (450 mg, 11,3 mmol,
1,05 duong lugng) thanh céc phan va hdn hop nay dugc khudy trong 60 phut & nhiét do
trong phong. Hon hop phan tng nay dwoc 1am lanh mot 14n nira xuéng nhiét do nim
trong khoang tir 0 dén 5°C va thém (2-(clometoxy)etyl)trimetylsilan (2,28 ml, 2,15 g,
12,9 mmol, 1,2 duong lwong) va hdn hop nay dugc khudy trong 2 gid & nhiét do trong
phong. Hdn hop phéan tng ndy dugc chiét mdt cach cén than bing dung dich NaHCO;
bdo hoa va hai 14n bing etyl axetat. Cac 16p hitu co dugce rira bang nude mudi, duoc lam
kho bang natri sulfat va dugc lam bay hoi dén kho. Thu dugc hop chét 2-((2-
(trimetylsilyl)etoxy)metyl)-6,7-dihydro-2H-indazol-4(5H)-on mong mudn (hidu sudt
dinh luong) dudi dang dau mau vang, MS: m/e = 267,2 (M+H").

Budc 2: (S)-metyl 2-(4-amino-2-((2-(trimetylsilyl)etoxy)metyl)-4,5,6,7-tetrahydro-2H-

indazol-4-yl)axetat

Hop chit & d& muc nay thu dugc dudi dang diu mau vang, MS: m/e = 341,2
(M+H"), bing cach str dung phwong phép hoa hoc twong tu véi phwong phip héa hoc
dugc md ta trong Vi du 1, bude 2, 3 va 4 bit dau tir 2-((2-(trimetylsilyl)etoxy)metyl)-
6,7-dihydro-2H-indazol-4(5H)-on (Vi du 12, budc 1) bing cach khudy, budc phan cit
bang HCl chi 10 phut thay cho 1 gio.

Budce 3: (S)-1'-(2,6-diflo-4-(phenyletynyl)phenyl)-3'-metyl-2-((2-(trimetylsilyl)
etoxy)metyl)-2,5,6,7-tetrahydro-1'H-spiro[indazol-4,4'-pyrimidin]-2',6'(3'H,5'H)-dion
Hop chit & d& myc nay thu dugc duéi dang bot mau tréng, MS: m/e = 577,2
(M+H"), bing cach st dung phwong phép hoa hoc twong tu v6i phuong phap hoa hoc
dugc mod ta trong Vidu 1, bude 5,6 va7 bét dau tir 2,6-diflo-4-phenyletynyl-phenylamin
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(Vi du 1, budc 1) va (S)-metyl 2-(4-amino-2-((2-(trimetylsilyl)etoxy)metyl)-4,5,6,7-
tetrahydro-2H-indazol-4-yl)axetat (Vi du 12, budc 2).
Buéc 4: (45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[1,5,6,7-
tetrahydroindazol-4,6'-hexahydropyrimidin]-2',4'-dion

Hop chit & dé muc nay thu dugc dudi dang bot mau tréng, MS: m/e = 447,2
(M+H"), bang cach st dung phurong phap héa hoc twong tw véi phuong phap héa hoc
dugc md ta trong Vi du 1, budc 4 bang cach khudy phan tng nay trong 16 gid' & nhiét do
trong phong b4t dau tir (S)-1-(2,6-diflo-4-(phenyletynyl)phenyl)-3'-metyl-2-((2-
(trimetylsilyl)etoxy)metyl)-2,5,6,7-tetrahydro-1'H-spiro[indazol-4,4'-pyrimidin]-
2',6'(3'H,5'H)-dion (Vi du 12, budc 3).

Vidu 13

(49)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1',2-dimetyl-spiro[ 6,7-dihydro-5H-
indazol-4,6'-hexahydropyrimidin]-2',4'-dion

Hop chét & d& muc nay thu duoc duéi dang chét rin mau vang, MS: m/e = 461,2
(M+H?"), bing cach str dung phuong phéap hoéa hoc twong tw véi phwong phép hoéa hoc
dugc mo tad trong Vi du 1, budc 7 bit dau tir (4S)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-metyl-spiro[1,5,6,7-tetrahydroindazol-4,6'-
hexahydropyrimidin]-2',4'-dion (Vi du 12) va iodometan stt dung cot Reprosil Chiral
NR® v6i heptan:etanol theo ty 1€ 60:40 lam dung moi dé tach hai chét dong phan tao
thanh.

Vidu 14

(48)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,1'-dimetyl-spiro[6,7-dihydro-5H-
indazol-4,6'-hexahydropyrimidin]-2',4'-dion
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Hop chit & @& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
461,2 (M+H™), bang cach sir dung phuong phap hoéa hoc tuong tu v6i phuong phap hoa
hoc dugc md ta trong Vi du 1, budc 7 biat dau tir (4S)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-metyl-spiro[1,5,6,7-tetrahydroindazol-4,6'-
hexahydropyrimidin]-2',4'-dion (Vi du 12) va iodometan st dung cdt Reprosil Chiral
NR® cuing v6i heptan:etanol 60:40 1am dung moi dé tach hai chit ddng phan tao thanh.

Vidy 15

(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[5,6,7,8-tetrahydro-1H-
xyclohepta[c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion

|
N

T T NH
D =N
e

£ O
og

Hop chét & d& muc nay thu dugc dudi dang chét rin mau tre"mg, MS: m/e =461,3
(M+H"), biang cach st dung phuong phép héa hoc twong tw véi phuong phép hoéa hoc
dugc md ta trong Vi dy 12 bat dau tir 5,6,7,8-tetrahydro- 1H-xyclohepta[c]pyrazol-4-one
(CAS 115215-89-9) thay cho 6,7-dihydro-2H-indazol-4(5H)-on.

Vidu 16
(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,1'-dimetyl-spiro[5,6,7,8-
tetrahydroxyclohepta[ c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion
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Hop chét ¢ d& muc nay thu duoc du6i dang chit rin mau tring, MS: m/e = 475,2
(M+H"), bing cach stt dung phuong phap hoa hoc twong ty v&i phuwong phép héa hoc
dugc mo t& trong Vi du 1, buéc 7 bat ddu tr (4S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-metyl-spiro[5,6,7,8-tetrahydro-1H-xyclohepta[c]pyrazol-4,6'-
hexahydropyrimidin]-2',4'-dion (Vi du 15) va iodometan st dung cot khong i xtng
(Reprosil Chiral NR v6i heptan:etanol 60:40 l1am dung mdi) dé tach hai chét ddng phan
tao thanh.

Vidul7

(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1',2-dimetyl-spiro[ 5,6,7,8-
tetrahydroxyclohepta[c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion

|
o N
oLy

0 \

& F

Hop chit & & muc ndy thu dugc dudi dang bot mau tring, MS: m/e = 475,2
(M+H™), bang cach st dung phuong phép hoa hoc twong tu v6i phurong phap héa hoc
dugc mod t& trong Vi du 1, budc 7 bit ddu ti (4S)-3'-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1'-metyl-spiro[5,6,7,8-tetrahydro-1H-xyclohepta[ c]pyrazol-4,6'-
hexahydropyrimidin]-2',4'-dion (V7 du 15) va iodometan st dung c4t khong dbi xtng
(Reprosil Chiral NR v6i heptan:etanol 60:40 lam dung mdi) dé téch hai chét dong phan
tao thanh.
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YEU CAU BAO HO
1. Hop chit c6 cong thirc I, trong d6:

1
R .V
| (O U
(o) N

P

N
,
R I
R! 14 alkyl thdp, trong d6 alkyl thip c6 nghia 1a nhom alkyl c6 tir 1 dén 7 nguyén tir
cacbon;

R? 1a phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl ¢6 thé & cac vi

tri khac nhau;
n béng 0, 1 hodc 2;
V/U @bc 1ap v6i nhau 14 O hode CHa, trong do V va U ¢o thé khong cung 13 O;

L. 12 nhom heteroaryl ¢6 5 hodc 6 canh, dugc chon tur:

SO0 OO

« A
hoac ;

hodc mudi dugc dung hoic mubi cdng axit, hén hop tri€t quang, hodc chét déng phén
d6i anh tuong mg ctia né va/hodc chét ddng phan quang hoc va/hoic chét ddng phan lap
thé cta no.

2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc IA:
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trong do:
R! 12 alkyl thip;

R? 1a phenyl hodc pyridinyl, trong d6 nguyén tr N trong nhém pyridinyl ¢ thé & céc vi
tri khac nhau;

L 1a nhém heteroaryl ¢6 5 hodc 6 canh, dugc chon tu:

N = N
] | | % SR &
X ™ a N \N ._N/ _N/

hoac

hozic mubi duge dung hodc mudi cong axit, hdn hop triét quang, hodc chét ddng phan
dbi anh twong g cia n6 va/hodc chit ddng phan quang hoc va/hoic chét ddng phan 1ap
thé cta no.

3. Hop chét c6 cong thirc IA theo diém 1 hodc 2, trong d6 hop chét nay la:
(8S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-dihydro-SH-
isoquinolin-8,6’-hexahydr0pyrimidin]-2',4'-dion;
(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-
6,1'-tetralin]-2,4-dion;

(58)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-quinolin-
5,6'-hexahydropyrimidin]-2',4'-dion;
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(5S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-
isoquinolin-5,6'-hexahydropyrimidin]-2',4'-dion;
(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 7,8-dihydro-6H-
quinazolin-5,6'-hexahydropyrimidin]-2',4'-dion;
(85)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-etyl-spiro[6,7-dihydro-5H-isoquinolin-
8,6'-hexahydropyrimidin]-2',4'-dion;
(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[ 1,5,6,7-tetrahydroindazol-
4,6'-hexahydropyrimidin]-2',4'-dion;
(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1',2-dimetyl-spiro[ 6,7-dihydro-5H-
indazol-4,6'-hexahydropyrimidin]-2',4'-dion; hodc
(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,1'-dimetyl-spiro[6,7-dihydro-5SH-
indazol-4,6'-hexahydropyrimidin]-2',4'-dion.
4. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc IB:
R’
0N

Y

N L
,
R IB
R! 13 alkyl thip;

R? 1a phenyl hoic pyridinyl, trong d6 nguyén ti N trong nhém pyridinyl c6 thé & cac vi

tri khac nhau;

L 1a nhém heteroaryl ¢6 5 hodc 6 canh, dugce chon tu:

N = N
“ | I ‘\6 (\%NH ‘%N__
> N N N =N =N
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hodc mudi dugc dung hodc mudi cong axit, hdn hop triét quang, hodc chit dong phan
d6i anh twong Gmg cia n6 va/hodc chit ddng phan quang hoc va/hodc chit dong phan 1ap
thé ciia no.

5. Hop chét c6 cong thirc IB theo diém 1 hoic 4, trong d6 hop chét nay 1a:

(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-
6,1'-indan]-2,4-dion; hoac

(55)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[6,7-dihydroxyclopenta[b]
pyridin-5,6'-hexahydropyrimidin]-2',4'-dion.
6. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc IC:
R’
I o
0] N

P

trong do:
R! 12 alkyl thép;

R? 14 phenyl hoic pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé & céc vi

tri khac nhau;

L 12 nhém heteroaryl c¢6 5 hodc 6 canh, dugc chon tur:

N
X A N N =N =N

hoac
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\

hoic mubi duge dung hoic mudi cong axit, hdn hop triét quang, hodc chit ddng phéan
d6i 4nh twong tng clia n6 va/hoic chit ddng phan quang hoc va/hoic chit ddng phan lap
thé cua no.

7. Hop chét c6 cong thirc IC theo diém 1 hodc 6, trong d6 hop chit nay la:

(4S)-3'-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1'-metyl-spiro[ croman-4,6'-
hexahydropyrimidin]-2',4'-dion; hodc,

(4S)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[2,3-dihydropyrano[2,3-
b]pyridin-4,6' -hexahydropyrimidin] -2',4 '-dion.

8. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thuc ID:

T

N

o)

1Y

trong do:
R! 1a alkyl thép;

R? 1a phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl ¢6 thé & cac vi

tri khac nhau;

L 1a nhom heteroaryl ¢6 5 hodc 6 canh, dugc chon tur:

] J ] X\%‘\‘j‘ f\%‘NH ‘\gh"
X g N SN =\ =y

hodc
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hoic mudi dugc dung hodc mudi cong axit, hdn hop triét quang, hodc chat ddng phan
d6i anh tvong tmg ctia n6 va/hodc chit dong phén quang hoc va/hoidc chat ddng phan lap
thé ctia né.

9. Hop chét c6 cong thire ID theo diém 1 hodic 8, trong d6 hop chét nay 1a:

(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-spiro[hexahydropyrimidin-

6,4'-isocroman]-2,4-dion.

10. Hop chét theo diém 1, trong d6 hop chét nay cé céhg thire IE:

R IE
trong do:
R' 14 alkyl thip;

R? 12 phenyl hogc pyridinyl, trong d6 nguyén ttr N trong nhém pyridinyl c6 thé & cac vi

tri khac nhau;

L 14 nhém heteroaryl c6 5 hoac 6 canh, dugc chon tur:
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hoic mubi dugc dung hoic mudi cong axit, hdn hop triét quang, hodc chit déng phan
d6i anh twong tmg ctia n6 va/hoic chit ddng phan quang hoc va/hoic chit ddng phén lap
thé cuia né.

11. Hop chét c6 cong thire IE theo diém 1 hoic 10, trong d6 hop chit nay la:
(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1'-metyl-spiro[5,6,7,8-tetrahydro-1H-
xyclohepta[c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion;
(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,1'-dimetyl-spiro[5,6,7,8-
tetrahydroxyclohepta|c]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion; hodc
(45)-3'-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1',2-dimetyl-spiro[ 5,6,7,8-
tetrahydroxycloheptalc]pyrazol-4,6'-hexahydropyrimidin]-2',4'-dion.

12. Quy trinh didu ché hop chit ¢6 cong thirc I nhu duoc xac dinh trong diém bét ky
trong sd céc diém tir 1 dén 11, quy trinh nay bao gdbm bude:

a) alkyl hoa hop chét ¢ cong thic:

R I-1

bang R'-I khi ¢6 mit ctia NaH hodc Cs2CO;3 trong DMF dé tao ra hop chét c6 cong thirc:
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R .V
o rl|<>n\u
F
T
(0]
,
R 1

trong d6 R! 13 alkyl thdp va cac phén tir thé con lai duoc md ta & trén, hodc néu mudn,

chuyén hoa céc hop chét thu dugc thanh cac mubi cong axit dugc dung.

13. Dugc phim chira hgp chét c¢6 cong thirc I nhur dugc x4c dinh trong diém bét ky trong

sb cac diém tr 1 dén 11 va ta duge duge dung.
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