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trong d6 cdc tham s6 Y, R!, R%, R, R*, R¥, R’ va R’ la nhu dugc xéc dinh trong
ban mo ta; hoiac mudi duoc dung hoic mudi cong axit, hon hop raxemic, hoac
chdt déng phan d6i anh va/hodc chat dong phan quang hoc tuong tng cua nd
va/hodc chét déng phan lap thé ctia né. Cic hgp chit nay duge dung dé diéu tri
bénh Parkinson, bénh lo 4u, ching non, r6i loan xung luc cudng bic, ching tu

ky, bdo vé hé than kinh, bénh ung thu, trim cim va ddi thdo dudng typ 2.
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Linh vye ky thuit dwgc dé cap

Sang ché @& cap dén cac hop chit c6 cong thirc I :

2
R
R' Y R5
N A
R5
0]

1

trong do6:

Y  laNhoie CR';

R"  1ahydro hoic F;

R'  1a hydro, halogen hoic alkyl thdp dugc thé bing halogen;

R?  la hydro hoic alkyl thip;
hoac R? cung Vvdi R* tao thanh vong di cong c6 6 canh chua
—CH,-CH,-0-CHj,- hodc —CH,-CH,-NR-C(O)-;

R 14 hydro, alkyl thip, phenyl hodc benzyl;

R’  la phenyl hoic pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé & cac
vi tri khac nhau;

R*  1a hydro, alkyl thdp hoic alkoxyalkyl thip;

R* 14 hydro, alkyl thap, phenyl tity y duoc thé bang halogen hoic alkoxy thip, hoic 13

xycloalkyl, hoéc la pyridinyl tuy y duoc thé bing halogen, alkyl thip, alkoxy thap
hodc =0, hoac la pyrimidinyl tiy y duoc thé bang alkyl thdp, alkoxy thip hodc
=0, hoac 1a 1-alkyl thap-pyridinyl, hodc la pyrazinyl, hodc la pyridazinyl tuy y
dugc thé bang alkyl thip, alkoxy thip hodc =0, hodc 13 1-metylpyrolo[2,3-
b]pyridin-5-yl, hodc 1a 6-imidazo[1,2-b]pyridazin-6-yl,
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hoic R* cung voi R* tao thanh vong di vong c¢6 4, 5 hodc 6 canh chira
—(CH,)s-, -CH,-CH,-O-CH,-CH,-, -CH,-CH,-CH,-, -CH,-CH,-CH,-CH,-,
-CHz-O-CHz-CHz- hOéC CHz-CHz-CHz-O-CHZ;

R’vaR®>  1ahydro hoic alkyl thép;
hoic R* cung voi R’ tao thanh vong 5 canh no chira -CH,-CH,-CH,-;

hodc mubi duge dung hodc mubi cong axit, hdn hop raxemic, hoic chét déng phén déi
anh va/hogic chit ddng phan quang hoc tuong tmg ciia né va/hoic chit ddng phan 1ap thé
cla no.

Tinh trang ky thuit ciia sdng ché

D3 bit ngdr phat hién ra ring cac hop chit c6 cong thic chung I 1a cac chét diéu

bién di cdu duong (cac PAM) ciia thu thé glutamat hudng chuyén héa 4 (mGluR4).

Thu thé glutamat hudng chuyén hoa 4 14 mot protein & ngudi dugc ma héa boi gen

GRM4.

Cung véi GRM6, GRM7 va GRM8 thu thé glutamat thu¢c nhom III cua ho thu thé
glutamat hudng chuyén héa, va bat cip 4m véi enzym adenylat xyclaza thong qua viéc
hoat hoa protein Gai/o. N6 dugc biéu hién chi yéu trén cac ddu truéc khép synap thin
kinh, ¢6 chirc ning nhu tu thu thé hodc di thu thé va viéc hoat hoa né s& lam giam sy giai
phong chdt din truyén tir cic dau truéc synap thin kinh. mGluR4 dang nhin dugc sy
quan tdm 16n, cht yéu dya vao sy phan bd di thuong ciia né va bang chimg gin day cho
thdy ring sy hoat héa ctia thy thé nay dong vai tro diéu bién chinh trong nhiéu con dudng
trong CNS hodc khdng CNS (Celanire S, Campo B, Expert Opinion in Drug Discovery,
2012).

Tinh tuong tu cta céac mién lién két phéi tir cua cac mGIuR thuéc nhom III tao
kho khidn trong viéc xéc dinh chit cha van orthosteric ¢é tinh chon loc cua thy thé nay,
mac du viéc nay da cé mot sb tién trién. Tuy nhién, viéc nhim vao chét diéu bién di ciu
duong (cdc PAM) chir khong phai 1a chit chi vén orthosteric tao ra co hdi 16n hon dén

x4c dinh céac phan tlr c6 tinh chon loc theo cach loai trir gilra cdc mGIuR.
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mGIluR4 PAM ndi 1én nhu 12 tac nhan trj liéu d& didu tri cac tridu ching van dong
(va khéng vén dong) cling nhu la tic nhan lam bién dbi bénh & bénh Parkinson thong qua

phuong phép khéng gy tiét dopamin,

Bénh Parkinson 1a bénh thoai héa than kinh tién trién lam mét cic noron giy tiét
dopamin trong chét den (substantua nigra-SN). M6t hdu qua cua viéc khong tiét dopamin
trong bénh nay la mdt loat cac rdi loan van dong, bao gém chung chdm chap, ching mt
van dong, run, rdi loan dang di va cac vin dé lién quan dén viéc c4n bing. Nhimg rdi loan
van ddng nady tao thanh dau hiéu dac trung cho PD, méc du cé nhiéu triéu chiing khong
van dong khac ciling lién quan dén bénh nay. Vao giai doan sém ctia qua trinh tién trién
bénh, cac triéu chung PD duoc déu tri hiéu qua bz"mg cach thay thé hoic ting dopamin,
bang cach sir dung cac chat chi van thy thé dopamin D2, levodopa hodc cac chit uc ché
monoamin oxidaza B. Tuy nhién, vi bénh nay tién trién nén cac tic nhan nay trd nén kém
hiéu qua hon trong viéc kiém soat cac triéu chiing van dong. Ngoai ra, viéc sir dung
chung bi han ché do xuét hién cac tac dung phu bao gc“)m rdi loan van déng do chét chu

vén dopamin gy ra.

Do vay, van can phuong phap méi dé diéu tri PD, c6 the cai thién hiéu qua kiém

soat cac triéu chung van dong.

Viéc hoat héa cia thu thé glutamat huéng chuyén héa 4 (mGluR4) di dugc dé
xuét 14 phuong phap diéu tri hidu qua ddi véi Bénh Parkinson. Mot thanh vién mGluR
trong nhom III, mGluR4 1a mét thy thé glutamat & trudc synap chiém wu thé duoc biéu
hién & mdt sb vi tri quan trong trong mach ctia hach d4y c6 chirc ning kiém soat sy van
dong. Viéc hoat héa cia mGluR4 bang cac chat chi van vu tién nhom IIT 1am giam kha
ning e ché va kich thich sau tiép hop, gia thiét 1a bing céch lam gidm sy giai phéng
GABA va glutamat mét cach tuong tmg.

Nghién ctru vé thubc méi co tic dung lam giam céac triéu ching vdn dong cua
bénh Parkinson ddng thoi 1am giam bét sy thoai héa tiép dién cta cac noron thé véan dugc
dic biét quan tim. Chat chu véan orthosteric ciia mGluR4, L-AP4, da cho thdy tac dung
bio vé than kinh trén cac mé hinh loai gam nhim 6-OHDA c6 PD va chit diéu bién dj
cdu duong du tién (-)-PHCCC & nhimg con chugt bi thoai hda thé van dugc diéu trj bang

1-metyl-4-phenyl-1,2,3,6-tetrahydropyridin (MPTP). Nhitng nghién ciru nay dua ra bing
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chimg tién 14m sang goi ¥ ring céc chat hoat héa mGluR4 s& 1a phuong phép c6 gid tri,
khong chi dé diéu tri triu chimg ctia PD, ma con c6 thé dugc dung 1am céc chit bién dbi

bénh cho chi dinh bénh nay.

Tac dung bao vé than kinh cta cac chét diéu bién mGluR4 chon loc cung dugc md
ta trong tai li¢u: Neuroreport, 19(4), 475-8, 2008, Proc.Natl. Acad. Sci, USA, 100(23),
13668-73, 2003 va J Neurosci. 26(27), 7222-9, 2006 va Mol. Pharmacol. 74(5), 1345-58,
2008..

R4i loan lo 4u 1a mét trong sb cac rdi loan tim thin phd bién nhét trén thé gioi, va
xudt hién cing véi bénh Parkinson (Prediger R, et al. Neuropharmacology 2012;62:115-
24). Su truyén than kinh géy tiét glutamat qua mirc 1a mdt ddu hiéu quan trong ciia bénh
Iy than kinh lo 4u. Dva vio viéc nim trudc synap clia mGluR4 trong céc ving nio lién
quan dén bénh lo du va céc rbi loan tdm trang, va viéc thudc thé hé méi lam giam tinh
kich thich nfio qua murc, céc chit hoat héa mGluR4 c6 thé dung dé diéu tri chimg lo au

(Eur. J. Pharmacol., 498(1-3), 153-6, 2004).

Nim 2010, Addex da béo céo ring ADX88178 c6 hoat tinh trong hai md hinh loai
gam nhim tién 1am sang mac bénh lo du: thir nghiém giéu bi & chuét va EPM & chudt
nhét va chudt cdng. ADX88178 con thé hién profin gidng nhu lam tan chimg lo du trong
thir nghiém EPM ¢ chudt sau khi ding qua dudng miéng.

Cac chéit diéu bién mGIluR4 ciing dugc chi ra 1a c6 tac dung chbng trdm cam
(Neuropharmacology, 46(2), 151-9, 2004).

Ngoai ra, cc chét didu bién mGluR4 ciing dugc chi ra 14 ¢6 lién quan dén viée e
ché tiét glucagon (Diabetes, 53(4), 998-1006, 2004). Do d6, cac chét diéu bién di cdu
orthosteric hodc duong clia mGluR4 ¢c6 thé duoc sir dung dé diéu tri bénh dai thao dudng
typ 2 thong qua tac dung lam giam glucoza-huyét ctia no.

Ngoai ra, mGluR4 dugc chi ra 1a dugc biéu hién trong dong té bao ung thu tuyén
tién liét (Anticancer Res. 29(1), 371-7, 2009) hodc caxinom truc trang rudt két (Cli.
Cancer Research, 11(9)3288-95, 2005). Cac chét didu bién mGIluR4 do d6 ciing c6 thé c6

tac dung dé diéu tri ung thur.

Céc tac dung khac cua mGluR4 PAM co thé dugc mong doi 1a tac dung diéu tri

chimg ndn, rbi loan xung lyc cudng buc, ching biéng an va tu ky.
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Céc hop chét ¢6 cong thirc I dugc phén biét boi cac dic tinh c6 gia tri trong diéu tri
bénh. Chung c6 thé duoc sir dung dé didu tri hodc ngin ngira céc rbi loan, lién quan dén

cac chét didu bién di cAu cho thy thé mGluR4.

Céc chi dinh bénh dugc wu tién nhét cho cac hop chit 1a cac chit diéu bién dj cau
cho thu thé mGluR4 13 bénh Parkinson, bénh lo 4u, chiing nén, roi loan xung luc cudng

birc, chimg biéng &n, tw ky, bao vé thn kinh, ung thu, trdm cam va dai thio dudng typ 2.

Ban chit ky thuat caa sang ché

-~
/ néw hen

Séang ché dé cép dén cac hop chit c6 cong thirc I'va cac mubi duoc dung ciia ching
dung lam dugc chit, quy trinh diéu ché chiing cling nhu céc hgp chét co cong thirc I dé
str dung chiing trong diéu tri hodc ngin nglra cac rbi loan, lién quan dén cac chéit diéu
bién di cdu cho thu thé mGluR4, nhu bénh Parkinson, bénh lo au, chimg nén, réi loan
xung luc cudng buc, tu ky, bdo vé than kinh, ung thu, trAim cam va dai thio dudng typ 2
va dugc phim chira cac hop chét c6 cong thirc L.

Ngoai ra, sang ché bao gbm tit ca cac hdn hop raxemic, tit ca céc chit ddng phin
d6i anh turong tmg cua chiing va/hodc cac chit ddng phan quang hoc, hodc cac chit tuong
tu chira cac chét déng vi cua hydro, flo, cacbon, oxy hoéc nito.

M3 ta viin tit c% hinh vé

Fig. 1: Minh hoa diém chinh cta thir nghiém trong thir nghi¢m sang loc tip hop mGlu4
PAM Ca2+ va xac dinh céc gia tri ECsy va % Emax.

MG ta chi tiét sang ché

Nhimg dinh nghia sau ddy cho cac thudt ngir chung dugc sir dung trong ban mo6 ta
sang ché s& dugc ap dung bét ké thuat ngir dang nhéc dén xuét hién mét minh hay & dang
két hop voi thuat ngir khéc.

Nhur dugc sir dung & ddy, thuat ngi "alkyl thdp" ding dé chi nhém mach théng hogc
mach nhénh, no chtra tir 1 dén 7 nguyén tir cacbon, vi du, metyl, etyl, propyl, isopropyl,
n-butyl, i-butyl, 2-butyl, t-butyl va nhom tuong ty. Cac nhém alkyl duoc uu tién 1a cac
nhém c6 tir 1 dén 4 nguyén tir cacbon.

Nhu duoc sit dung & ddy, thudt ngit “alkoxy thip” dung dé chi nhém alkyl thip

nhu dugce xac dinh & trén, dugc lién két v&i nguyén tir O.
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Nhu duoce sir dung & déy, thuat ngir “alkoxyalkyl thip” dung dé chi nhém alkoxy
thip nhu dugc xac dinh & trén, nhém nay lién két véi nhém alkyl thip.

Thuét ngir “xycloalkyl” ding dé chi vong n6 c6 tir 3 dén 7 nguyén tir cacbon, vi
du xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl,
xycloheptyl hodc xycloheptenyl.

Thuét ngir "halogen" ding d chi clo, iot, flo va brom.

Thuét ngir “alkyl thip duoc thé bang halogen” ding ¢ chi nhém alkyl thdp nhu
duge xé4c dinh & trén, trong do it nhat mét nguyén tir hydro dugc thay thé bang nguyén tir
halogen, vi du cac nhém sau: CF;, CHF,, CH,F, CH,CF;, CH,CHF,, CH,CH,F,
CH,CH,CF;, CH,CH,CH,CF;, CH,CH,Cl, CH,CF,CF;, CH,CF,CHF,, CF,CHFCF;,
C(CH;),CF3, CH(CH;)CF; hosic CH(CH,F)CH,F. Nhom “alkyl thip dugc thé bang

halogen” dugc uu tién la CF.

Thuat nglr “hodc R? cung voi R tao thanh vong di cong c6 6 canh chira

—CH,-CH,-0O-CHj,- hodc -CH,-CH,-NR-C(O)- c6 nghia la

\i/ //\O \;/N//\N/R
N
V \T&o
~ hoac va R nhu dugc mo ta & trén.
Thuat ngit “hoac R* cung véi R* tao thanh vong di vong c6 4, 5 hodc 6 canh

chita |(CH,)s-, -CH,-CH,-O-CH,-CH,-, -CH,-CH,-CHj;-, -CH,-CH,-CH,-CH,-,
-CH,-0-CH,-CH,- hoic CH,-CH,-CH,-O-CH, c6 nghia la

L PP

Thuét ngilt “hodc R* cung vdi R’ tao thanh vong 5 canh no chira

hodc

-CH,-CH,-CH;- ““ ¢ nghia la
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Thuét nglt "mudi cfng axit dugc dung" bao gdbm cac mudi véi cac axit v co va

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 céc axit tuong tu.

Mot phuong 4n ctia sang ché 1a cac hop chit c6 cong thic 1A

2
R
R1Y R5
N
R
0

IA
trong d6
Y  1aNhoic C-R';
R" 14 hydro hoic F;
R 1a hydro, halogen hoic alkyl thip duoc thé bang halogen;
R* 14 hydro hodc alkyl thip;
R? 1a phenyl hoic pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé & cac
vi tri khac nhau;
RY 1a hydro, alkyl thap hoic alkoxyalkyl thip;
R*  1a hydro, alkyl thip, phenyl tiy v dugc thé bing halogen hodic alkoxy thdp, hodc 13

xycloalkyl, hodc 14 pyridinyl tuy y duogc thé bang halogen, alkyl thip, alkoxy thip
hodc =0, hodc 1a pyrimidinyl tiy y dugc thé bang alkyl thip, alkoxy thdp hodic
=0, hoic 1a 1-alkyl thap-pyridinyl, hodc 1a pyrazinyl, hodc 1a pyridazinyl tuy y
duoc thé bing alkyl thdp, alkoxy thdp hodc =0, hodc 1a 1-metylpyrolo[2,3-



21751

b]pyridin-5-yl, hodc 1a 6-imidazo[1,2-b]pyridazin-6-yl; R®> va R* 1a hydro hodc
alkyl thip;

hodc mudi duge dung hodc mudi cdng axit, hdn hop raxemic, hoic chét déng phén db6i
anh tuong tmg cta n6 vi‘hodc chit dong phan quang hoc va/hodc chit ddng phan lap thé
ctia n6, vi du cac hop chit sau
3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-dion;
3-[2-clo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-dion;
(5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,5,6,6-tetrametyl-hexahydropyrimidin-
2,4-dion;
3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-
dion;
3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl}phenyl]-1-etyl-6,6-dimetyl-hexahydropyrimidin-
2,4-dion;

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-etyl-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-1,6-dimetyl-hexahydropyrimidin-
2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2,4-dion;
(6R)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2.,4-dion;
3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dietyl-hexahydropyrimidin-2,4-dion;

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dietyl-1-metyl-hexahydropyrimidin-2,4-dion;
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(6RS)-1,6-dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-2-pyridyl|hexahydropyrimidin-2,4-
dion;
(6RS)-1,6-dimetyl-6-phenyl-3-[4-(2-phenyletynyl)phenyl]hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-isopropyl-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-pyridyl)
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-pyridyl)
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(metoxymetyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-xyclohexyl-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[3-clo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2,4-dion;

(6RS)-3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl|phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-(3-clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl}-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-(2-clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-(4-clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

-10-
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(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-(3-metoxyphenyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-tert-butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-hexahydropyrimidin-
2,4-dion;

(6RS)-6-tert-butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[3-flo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2,4-dion;

(6RS)-1,6-dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-3-(triflometyl)-2-pyridyl]
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2-Clo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)hexahydropyrimidin
-2,4-dion;

(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-etyl-1-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[3-Flo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;
(6RS)-6-(6-Clo-3-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-etyl-6-metyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-metyl-3-pyridyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-4-yl-
hexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-5-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrazin-2-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-3-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(5-flo-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-6-(2-Clo-4-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-4-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxy-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-6-(2-Clo-4-pyridyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1H-pyridin-3-
yl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-6-oxo-3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(1-etyl-6-oxo-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(1-isopropyl-6-oxo-3-pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-isopropoxy-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-6-metyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2-Clo-6-flo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-6-phenyl-6-(triflometyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxy-4-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-oxo-1H-pyridin-4-
yDhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-2-oxo0-4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metylpyrimidin-4-
yDhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-etyl-6-metyl-6-(2-metyl-4-pyridyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-pyridyl)
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxypyrimidin-5-yl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-oxo-1H-pyrimidin-5-
yl)hexahydropyrimidin-2,4-dion;
(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxypyridazin-3-yl)-1 ,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1 H-pyridazin-3-
yDhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl}-1,6-dimetyl-6-(1 -metyl-6-oxo-pyridazin-3-
yDhexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl}-1,6-dimetyl-6-(1-metylpyrolo[2,3-b]pyridin-
5-yl)hexahydropyrimidin-2,4-dion; hodc

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-imidazo[1,2-b]pyridazin-6-yl-1,6-

dimetyl-hexahydropyrimidin-2,4-dion.

Mdt muc dich khéc ca sang ché 1a cac hop chét ¢6 céc cong thirc IB-1 va IB-2

0. N
R1 R4
I R®
A e}
F S

IR IB-1 hogc F° IB-2
trong do
Y  1aNhoic C-R';
R" 14 hydro hoic F;
R' 1a hydro, halogen hodc alkyl thdp duoc thé bing halogen;
R 14 hydro, alkyl thip, phenyl hoic benzyl;
R®  1a phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhom pyridinyl ¢6 thé & cac

vi tri khac nhau;
R* 14 hydro, alkyl thap hodc alkoxyalkyl thap;

R’vaR” 1a hydro hodc alkyl thip;

ho#c mudi dugc dung hodc mudi cong axit, hdn hop raxemic, hodc

chét déng phan dbi anh tuong Ung cua nd vashodc chit déng phan quang hoc va/hodc

chit déng phan lap thé ctia n6, vi du céc hop chit sau

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3,4,9,9a-tetrahydro-1H-pyrimido[6,1-

c][1,4]oxazin-6,8-dion;

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3 ,4,9-tetrahydropyrazino[1,2-

¢]pyrimidin-1,6,8-trion;

-14-



21751

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2,9a-dimetyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-isopropyl-9a-metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-benzyl-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-phenyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion; hodc
(9aRS)-7-[2-Clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion.

Mot muc dich khéc ctia sang ché 13 cac hop chit c6 cac cong thic IC-1, IC-2, IC-3,
IC-4,IC-5 vaIC-6

\

IC-2

3 /
IC-4

ps)
w
P
%
(8]
a

3 3 /
R IC-5, R IC-6
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trong do

Y  1aNhoge C-R";

R' 1 hydro hodc F;

R 14 hydro, halogen hoic alkyl thdp dugc thé bang halogen;
R? 13 hydro hoic alkyl thép;

R’ la phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl ¢6 thé & cac
vi tri khac nhau;

R’vaR®  la hydro hoic alkyl thap;
hogic mubi dugc dung hodc mudi cdng axit, hdn hop raxemic, hoic

chit ddng phén ddi anh tuong tmg clia n6 va/hodc chit ddng phan quang hoc va/hoic

chét ddng phén 1ap thé ciia nd, vi du

cac hop chét sau
3-[2-clo-4-(2-phenyletynyl)phenyl]-1-metyl-1,3-diazaspiro[5.5]undecan-2,4-dion;
3-[2-clo-4-(2-phenyletynyl)phenyl}-1-metyl-9-oxa-1,3-diazaspiro[5.5]undecan-2,4-dion;
7-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-5,7-diazaspiro[3,5]nonan-6,8-dion;
8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-6,8-diazaspiro[4.5] decan-7,9-dion;

(5RS)-8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-2-oxa-6,8-diazaspiro[4.5] decan-

7,9-dion; hoac

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-8-oxa-1,3-diazaspiro[5.5]Jundecan-
2,4-dion.

Mdt muc dich khéc cia sang ché 1a cac hop chat c6 cac cong thirc ID

R ID
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trong do

Y  1aNhogc C-R';

R"  1a hydro hodc F;

R 14 hydro, halogen hoic alkyl thip dugc thé bang halogen;

R?>  1a hydro hoic alkyl thép;

R’  1a phenyl hoic pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl ¢6 thé & cac

vi tri khac nhau;

R® 14 hydro hodc alkyl thip;

hodic mudi dugc dung hoédc mubi cdng axit, hdn hop raxemic, hodc

chit ddng phén dbi anh tuong Umg ciia n6 va/hoic chit ddng phan quang hoc va/hodc
chét ddng phan lap thé cia né, vi du

cac hop chit sau
(4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-5,6,7,7a-tetrahydro-4aH-
xyclopenta[d]pyrimidin-2,4-dion; hodc
(4aRS,7aRS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,7a-dimetyl-4a,5,6,7-
tetrahydroxyclopenta[d]pyrimidin-2,4-dion.

Viéc didu ché cac hop chit c6 cong thirc I ctia sang ché c6 thé dugc thuc hién theo
phuong phép tdng hop 1an lugt hodc ddng thoi. Viée tdng hop cac hop chit theo sang ché
duge thé hién trong cac so dd 1 va 2 dudi day. Cac k¥ ning can thiét d tién hanh phan
tng va tinh ché cac san phim tao ra dugc cic chuyén gia trong linh vyuc biét r5. Cac phén
tir thé va céac chi s6 duoc sir dung trong phan mo ta dudi day cla cic quy trinh cé nghia
nhu néu trén.

Céc hop chit c¢6 cong thirc I ¢6 thé dugc diéu ché theo cic phuong phéap duoc néu
dudi ddy, theo cac phuong phdp duoc néu trong céc vi du thuc hién hodc theo cac
phuong phéap tuong tu. Cac diéu kién phan tng thich hgp cho céc budc phan ung riéng
duoc cac chuyén gia trong linh vuc biét r3. Trinh tu phan vmg khong bi giéi han & trinh
tw dugc thé hién trong céc so do, tuy nhién, tiy thudc vao céc nguyén liéu ban dau va kha

ning phan mg tuong {mg cua chung, trinh tir cla cdc budc phan ing co thé dugc thay
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dbi tuy y. Céc nguyén li¢u ban déu hodc ¢ ban trén thi truong hodc co thé dugc diéu ché
bang cac phuong phép tuong tu vdi cac phuong phap duoc néu dudi déy, theo cac
phuong phip dugc mo ta trong céc tai liéu vién din duge néu trong ban mé ta hoic trong

cac vi du, hodc bing cac phuong phap duoc biét trong linh vuc.

Céc hop chét theo sang ché c6 cong thirc I va cac mudi duge dung ciia ching c6
thé dugc diéu ché bing cac phuong phép, dugc biét trong linh vuc, vi du theo quy trinh

cai bién dugc mo ta dudi day, quy trinh nay bao gdm cac budce

a) alkyl hoa hop chét ¢ cong thire

Y“ig

R 6
béng R2.1 véi su ¢6 mit ctia NaH hodc Cs,COj; trong DMF tao ra hop chét c6 cong thue

2

Yw;ﬁ

trong d6 cac phan tir thé duge mo ta & trén, hodc néu mudn, chuyén hoéa cac hop chét thu
dugc thanh muoi cdng axit dugc dung.
Viéc diéu ché cac hop chét c6 cong thirc I con duge mod ta chi tiet thém trong so

dd 1 va 2 va trong cac vi du tir 1 dén 86.

Sodd 1
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1. Bis-(tpp)-Pd(INCI,
. Et,N, TPP, Cul

R 1
. o _e0° R R‘
A NH,  THF hoic DMF, 1-16 gi& 60-80°C [ _NH, HN_ e
Y - I 5
XNz 2Y + o
s F - R®

X=Brhoicl

2
2.1) CDI, toluen
1 gid, 100°C R HOHR. RS
i) 4 HoH o
1-16 gid, 25-100°C | > YR4 p ~
R3 =
5
3 NaH, THF hoic DMF,
1-16 gid, 25°C
R
10 N 4 )
RN YR 4 R™L, NaH hoje Cs;CO; 4
N R DMF, 1-16 gid, 25°C H g
5 10N 4
I R ROy Nk
7 0 N R®
W7 < S s
' Y O
R Zz
6

Hop chét pyrimidin-2,4-dion; dugc thé etynyl-phenyl, etynyl-pyridyl cé cong thirc
I ¢6 thd thu dugc, vi du bang cach thuc hién phan tmg két hop Sonogashira giita anilin
hodc aminopyridin 1 dugc thé thich hop véi arylaxetylen dugc thé thich hop 2 dé tao ra
céc hop chét etynyl mong muén c¢6 cong thirc 3. Cho céc hgp chit etynyl ¢ cong thirc 3
phan tmg v&i aminoeste dugc thé thich hop c6 cong thic 4 phan ing véi phosgen hodc
chét tuong tu phosgen nhu triphosgen hodic cacbonyldiimidazol (CDI) co mat hodc khong
¢6 mit bazo nhu trietylamin trong dung moi nhu toluen hodc dioxan tao thanh chét tuong
tu ure ¢ cong thuc 5. Pong vong hop chét 5 bing mot bazo manh nhu NaH hoic KOtBu
trong dung méi nhu THF hodac DMF tao thanh céc hop chat pyrimidin-2,4-dion; mong
mudn cé cdng thie 6. Viée dua phin tir thé R? vao thdng qua viéc alkyl héa s& tao ra hop
chit pyrimidin-2,4-dion; dwgc thé etynyl-phenyl, etynyl-pyridyl mong mudn c6 cong
thirc chung I (so 6 1).

Néi chung, trinh tu cta cac budc dugce sir dung d8 tdng hop cac hop chit co cong

thirc I ciing ¢6 thé duoc thay d6i trong mot s6 trudng hop nhét dinh.
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So dd 2

1.i) DPPA, Et;N
toluen, 30 phut

4
R\ 0 R\ R 100°C
. N i) 4 1-16 gid, 25°C
=~ OH o —_
I - rzRS
LY
Br 7 4
R1 5 g 2. NaH, THF hoic
Ry R DMEF, 1-16 gid, 25°C
- ! N\[]/N4>?4'<[(0\ >
.Y oR Ry
Br 8 3. Bis-(tpp)-Pd(I)Cl,
RY Et,N, TPP, Cul
10 N p DMF hojic THE, 1
R Y R, gidy, 60°C
N R -
/ '
| R’ 9 3/
Y 0]
Br X R
4. R*1, NaH hoac
o R* Cs,CO3, DMF, 1-16
N , oy o
R1 Y R; giv, 25°C
= N N
| R’
~ Y 0] 6 ,
3 4 R 4
R | R
;0. N
R Y R
NN .
| R’
Y O
R> Z l

Hop chét pyrimidin-2,4-dion; dugc thé etynyl-phenyl, etynyl-pyridyl c6 cdng thirc
I ciing 6 thé thu dugc vi du bang cach cho axit ¢6 cong thic 7 dugce thé thich hgp phan
tmg v6i DPPA dé tao ra isoxyanat tuong umg sau dé chdt nay duoc phan tng véi
aminoeste duge thé thich hop cé cong thirc 4 véi sy c6 mét clia bazo nhu trietylamin
trong dung moi nhu toluen dé tao ra chit tuong tu ure mong mudn cé céng thirc 8. Péng
vong hop chit 8 bing mdt bazo manh nhu NaH hogc KOtBu trong dung mdi nhu THF
hodc DMF tao thanh cac hop chét pyrimidin-2,4-dion; mong mudn ¢é cong thie 9. Thuc
hién phén img két hop Sonogashira gitta hop chit 9 véi arylaxetylen dugc thé thich hop
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c¢6 cong thirc 2 tao ra cac hop chit etynyl mong mudn c6 cong thirc 6. Viéc dua phén tir
thé R? thong qua viéc alkyl hoa s& tao ra hop chit pyrimidin-2,4-dion; duoc thé etynyl-
phenyl, etynyl-pyridyl mong muén cé cong thirc I (so db 2).

N6i chung, trinh tu ciia cac budce duge sir dung dé tong hop cac hop chét ¢ cong

thirc I ciing c6 thé dugc thay déi trong mdt s trudng hop nhit dinh.
Thir nghiém sinh hoc va céc s6 lidu:

Xac dinh cac gia tri ECso bing cach tip hop Ca2+ trong thir nghiém in vitro d6i

voi mGlud tai tb hop & ngudi duge biéu hién trong céc t& bao HEK293 :

Dong t& bao HEK-293 don dong dugc chuyén nhiém n dinh bing cADN mi hoa
thu thé mGlu4 & nguoi dugce tao ra; dé 1am viéc véi cac chét diéu bién di clu duong
mGlu4 (mGlud Positive Allosteric Modulators) (cic PAM), dong té bao c¢6 mirc biéu hién
thu thé thap va hoat tinh thu thé c4u thanh thap dwgc chon dé phén bit hoat tinh chii vin
so v6i hoat tinh PAM. Cac té bao duoc nudi cdy theo quy trinh tiéu chuén (Freshney,
2000) trong mdi truong Eagle cai bién Dulbecco (Dulbecco’s Modified Eagle Medium)
c¢6 ndng d6 glucoza cao da bd sung 1 mM glutamin, 10% (thé tich/thé tich) huyét thanh
bao thai bé da vo hoat bing nhiét, Penixillin/Streptomyxin, 50 pg/ml hygromyxin va 15
pg/ml blastixidin (tt ca céc chit thir dung dé nuoi cdy té bao va cac chit khing sinh déu

mua tur Invitrogen, Basel, Thuy Si).

Khoang 24 gi¢ trude thir nghi€m, 5x10° t& bao/16 dugc gieo mdm trng céc dia cb
96 18 day mau den/trong subt, phu poly-D-lysin. Cac t& bao dugc nap 2,5 uM Fluo-4AM
trong dung dich dém nap (1xHBSS, 20 mM HEPES) trong 1 gio ¢ nhiét d6 37°C, rua
nam lan bang dung dich dém nap. Cac té bao nay duoc chuyén vao trong hé thong sang
loc dugc chét theo chirc nang (Functional Drug Screening System) 7000 (Hamamatsu,
Paris, France), va bd sung 11 dich pha lodng theo bac logl/2 (half logarithmic serial
dilutions) chira hgp chét thir nghiém & nhiét d6 37°C va 0 céac té bao trong khoang thoi
gian tir 10 dén 30 phut véi dbng thoi ghi mitc d6 phat huynh quang truc tuyén. Sau budc
U trudc nay, bd sung chét cha van 1 axit (2S)-2-amino-4-phosphonobutanoic (L-AP4)
vao céc t& bao & ndng d6 tuong g véi ECy Vi ddng thoi ghi mirc d6 phat huynh quang

truc tuyén; dé giai thich su thay déi theo ngay cua dap Umg cua cac té bao, EC,q ctia L-
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AP4 duoc xac dinh ngay trudc cua mdi thir nghiém bang cach ghi dudng cong liéu

lugng-dap tng hoan chinh cua L-AP4.

Céc dap tmg dugc do bang mirc ting cuc dai cia anh sang huynh quang trir di gia
tri co s& (tic 1a mirc d6 phéat 4nh sang huynh quang khi khéng bd sung L-AP4), duoc
chuin hoa vé hiéu qua kich thich tdi da thu dugc bing ndng d6 bio hoa ciia L-AP4. Cac
dd thi diém duogc xdy dung tir % kich thich t6i da sir dung XLfit, chuong trinh lam phu
hop dudng cong xay dung dd thi diém dua trén céc sb liéu sur dung thuat toan Levenburg
Marquardt. Phuong trinh phén tich canh tranh mét diém duge sir dung la y = A + ((B-
A)/(1+((x/C)D))), trong d6 y 1a % tac dung kich thich cuc dai, A 13y cuc tiéu, B 13y cuc
dai, C 1a ECs, x 12 logl0 ndng d6 ctia hop chit canh tranh va D 1a d6 dbc cha duong
cong (hé sb Hill). Tt cac dudng cong nay ECs (néng d6 dugc chét tai d6 dat duge 50%
mure dd hoat hoa thy thé t6i da viéc hoat héa), tinh duoc hé s6 Hill ciing nhu % dép (mg
t4i da thu dugc khi ndng d6 L-AP4 bio hoa (xem Fig. 1).

Khi thu duoc tin hiéu trong qué trinh & trude vdi cac hop chét thir nghiém PAM
(tirc 1a trude khi st dung L-AP4 ¢ néng d6 EC,y) thi hoat tinh néu trén 1a hoat tinh chu
van khi khéng c¢6 mit cac tin hi¢u nay thi didu d6 chimg to khong c6 hoat tin chil vén.
Viéc giam tin hidu quan sat thiy sau khi b6 sung L-AP4 & ndng do ECythé hién hoat

tinh trc ché ctia hop chét thir nghiém.

Danh muc cac vi du thuc hién va céc so li€u:

Céng thirc ciu tric Tén hop chit ECsp Hi¢u qua
(nM) (%)
mGlu4
PAM

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

FO phenyletynyl)phenyl]-1,6,6-
1| =) N trimetyl- 92 191
Fo hexahydropyrimidin-2,4-
dion;

-22-
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3-[2-Clo-4-(2-
0 phenyletynyl)phenyl]-1,6,6-
{ =) ' trimetyl- 341 107
co hexahydropyrimidin-2,4-
dion;
3-[2-Clo-4-(2-
o phenyletynyl)phenyl]-1-
(=) Nj_}@ metyl-1,3- 245 105
co * diazaspiro[5.5]undecan-2,4-
dion;
3-[2-Clo-4-(2-
phenyletynyl)phenyl]-1-
2 metyl-9-oxa-1,3-
O = C| 2?7:}\@0 diazaspiro[5.5]Jundecan-2,4- 388 103
dion;
7-[2-Clo-4-(2-
OY\Q phenyletynyl)phenyl]-5-
”)fN\ metyl-5,7- 304 93
O c° diazaspiro[3,5]nonan-6,8-
dion;
8-[2,6-diflo-4-(2-
O _ F Z% phenyletynyl)phenyl]-6- 7 142
. o>_ N metyl-6,8-diazaspiro[4.5]

decan-7,9-dion;

-23-
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(5RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-
1,5,6,6-tetrametyl-
hexahydropyrimidin-2,4-

dion;

157

148

(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-
3,4,9,9a-tetrahydro-1H-
pyrimido[6,1-c][1,4]oxazin-
6,8-dion;

144

107

3-[2-Clo-6-flo-4-[2-(3-
pyridyl)etynyl]phenyl]-
1,6,6-trimetyl-
hexahydropyrimidin-2,4-

dion;

429

110

10

clo  —

3-[2-Clo-6-flo-4-[2-(3-
pyridyl)etynyl]phenyl]-1-
etyl-6,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

256

169

11

(4aRS,7aSR)-3-[2,6-diflo-4-
(2-phenyletynyl) phenyl]-1-
metyl-5,6,7,7a-tetrahydro-
4aH-
xyclopenta[d]pyrimidin-2,4-

dion;

163

131

-24-
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12

(5RS)-8-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-
metyl-2-0xa-6,8-
diazaspiro[4.5] decan-7,9-

dion;

260

115

13

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-phenyl-
hexahydropyrimidin-2,4-

dion;

28

119

14

(4aRS,7aRS)-3-[2,6-diflo-4-
(2-phenyletynyl)  phenyl]-
1,7a-dimetyl-4a,5,6,7-
tetrahydroxyclopenta[d]pyri

midin-2,4-dion;

125

119

15

(6RS)-3-[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-6-phenyl-
hexahydropyrimidin-2,4-

dion;

100

134

16

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

dion;

105

136

-25-
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17

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1-
metyl-8-oxa-1,3-
diazaspiro[5.5]undecan-2,4-

dion;

183

129

18

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-etyl-
1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

49

241

19

AN

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

dion;

50

178

20

N\

(6R)-3-[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-6-phenyl-
hexahydropyrimidin-2,4-

dion;

239

175

21

3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6,6-
dietyl-hexahydropyrimidin-
2,4-dion;

145

106

22

3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6,6-
dietyl-1-metyl-
hexahydropyrimidin-2,4-

73

137

-26-
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dion;

23

(6RS)-1,6-Dimetyl-6-
phenyl-3-[5-(2-
phenyletynyl)-2-
pyridyl}hexahydropyrimidin
-2,4-dion;

947

126

24

(6RS)-1,6-Dimetyl-6-
phenyl-3-[4-(2-
phenyletynyl)phenyl]hexahy
dropyrimidin-2,4-dion;

254

126

25

(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-
metyl-2,3,4,9-
tetrahydropyrazino[1,2-

c]pyrimidin-1,6,8-trion;

83

105

26

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl}-6-
isopropyl-1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

64

107

27

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(2-
pyridyl)hexahydropyrimidin

72

99

-27-
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-2,4-dion;

28

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(4-
pyridyl)hexahydropyrimidin
-2,4-dion;

112

105

29

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

109

144

30

(6RS)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-
(metoxymetyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

123

103

31

(6RS)-6-Xyclohexyl-3-[2,6-
diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

245

117

32

(6RS)-3-[3-Clo-5-(2-
phenyletynyl)-2-pyridyl]-
1,6-dimetyl-6-phenyl-

hexahydropyrimidin-2,4-

155

103

_28-
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dion;

33

(6RS)-3-[2-Clo-6-flo-4-[2-
(3-pyridyl)etynyl|phenyl]-
1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

171

142

34

(6RS)-3-[2-Clo-6-flo-4-[2-

(3-pyridyl)etynyl] phenyl]-

1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-

dion;

135

150

35

(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-2,9a-
dimetyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-
1,6,8-trion;

158

131

36

(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-2-
isopropyl-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-

¢]pyrimidin-1,6,8-trion;

169

128

37

(9aRS)-2-Benzyl-7-[2,6-
diflo-4-(2-phenyletynyl)
phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-

131

97

-29-
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c]pyrimidin-1,6,8-trion;

38

(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-
metyl-2-phenyl-4,9-dihydro-
3H-pyrazino[1,2-c]

pyrimidin-1,6,8-trion;

31

105

39

(6RS)-6-(3-Clophenyl)-3-
[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

224

112

40

(6RS)-6-(2-Clophenyl)-3-
[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

394

109

41

(6RS)-6-(4-Clophenyl)-3-
[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

229

115

-30-




21751

42

(6RS)-3-[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-6-(3-
metoxyphenyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

165

116

43

(6RS)-6-tert-Butyl-3-[2,6-
diflo-4-(2-phenyletynyl)
phenyl]-6-metyl-
hexahydropyrimidin-2,4-

dion;

75

92

44

(6RS)-6-tert-Butyl-3-[2,6-
diflo-4-(2-phenyletynyl)
phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

66

109

45

(6RS)-3-[3-Flo-5-(2-
phenyletynyl)-2-pyridyl]-
1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-

dion;

72

107

46

(6RS)-1,6-Dimetyl-6-
phenyl-3-[5-(2-
phenyletynyl)-3-
(triflometyl)-2-
pyridyl]hexahydropyrimidin
-2,4-dion;

116

105

-31-
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47

(6RS)-3-[2-Clo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-

dion;

132

121

48

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

dion;

88

108

49

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-

dion;

37

98

50

(6S)-3-[3-Flo-5-(2-
phenyletynyl)-2-pyridyl]-
1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

104

164

51

(6RS)-6-(6-Clo-3-pyridyl)-
3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

88

108

-32-
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52

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1-etyl-
6-metyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

48

99

53

(6S)-3-[2,6-diflo-4-[2-(3-
pyridyl)etynyl]phenyl]-1,6-
dimetyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

80

110

54

(65)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(6-metyl-3-
pyridyl)hexahydropyrimidin
-2,4-dion;

70

98

55

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-pyrimidin-4-yl-
hexahydropyrimidin-2,4-

dion;

44

106

56

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-pyrimidin-5-yl-
hexahydropyrimidin-2,4-

dion;

79

99

-33-
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57

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-pyrazin-2-yl-
hexahydropyrimidin-2,4-

dion;

117

102

58

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-pyridazin-3-yl-
hexahydropyrimidin-2,4-

dion;

49

99

59

(65)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(5-
flo-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

75

89

60

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

phenyletynyl)phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

38

113

61

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-pyridazin-4-yl-
hexahydropyrimidin-2,4-

dion;

84

136

-34-
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62

J

(65)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin
-2,4-dion;

56

102

63

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(6-
metoxy-3-pyridyl)-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

42

109

64

(6S)-6-(2-Clo-4-pyridyl)-3-
[2,6-diflo-4-[2-(3-
pyridyletynyl]phenyl]-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

124

119

65

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(6-oxo-1H-
pyridin-3-
yl)hexahydropyrimidin-2,4-

dion;

36

123

66

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(1-metyl-6-o0xo0-3-
pyridyl)hexahydropyrimidin
-2,4-dion;

43

114

-35-
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67

FOﬁE;:K“/ WJ
CLT

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(1-
etyl-6-oxo-3-pyridyl)-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

56

106

68

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(1-
isopropyl-6-oxo-3-pyridyl)-
1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

44

113

69

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(6-
isopropoxy-3-pyridyl)-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

97

95

70

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1-
isopropyl-6-metyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

73

106

71

(6S)-3-[2-Clo-6-flo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(3-
pyridyl)hexahydropyrimidin
-2,4-dion;

148

105

-36-
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72

(6RS)-3-[2,6-diflo-4-[2-(3-
pyridyDetynyl]phenyl]-1-
metyl-6-phenyl-6-
(triflometyl)hexahydropyrim
idin-2,4-dion;

82

91

73

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(2-
metoxy-4-pyridyl)-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

47

120

74

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(2-oxo-1H-
pyridin-4-
yDhexahydropyrimidin-2,4-

dion;

42

116

75

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(1-metyl-2-ox0-4-
pyridyl)hexahydropyrimidin
-2,4-dion;

55

108

76

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(2-
metylpyrimidin-4-
ylhexahydropyrimidin-2,4-

dion;

103

111

-37-
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77

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1-etyl-
6-metyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin
-2,4-dion;

68

111

78

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(4-
pyridyl)hexahydropyrimidin
-2,4-dion;

68

111

79

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(2-
metoxypyrimidin-5-yl)-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

46

105

80

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(2-oxo-1H-
pyrimidin-5-
yDhexahydropyrimidin-2,4-

dion;

185

105

81

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(6-
metoxypyridazin-3-yl)-1,6-
dimetyl-
hexahydropyrimidin-2,4-

dion;

28

100

-38-
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82

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(6-oxo-1H-
pyridazin-3-
yl)hexahydropyrimidin-2,4-

dion;

18

115

83

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(1-metyl-6-oxo-
pyridazin-3-
yDhexahydropyrimidin-2,4-

dion;

42

116

84

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-
dimetyl-6-(1-
metylpyrolo[2,3-b]pyridin-5-
yl)hexahydropyrimidin-2,4-

dion;

40

114

85

(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-
imidazo[1,2-b]pyridazin-6-
yl-1,6-dimetyl-
hexahydropyrimidin-2,4-

dion;

57

88

-39-
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ni | (9aRS)-7-[2-Clo-6-flo-4-(2-
F o™ o | phenyletynyl)phenyl]-9a-
86 O " I metyl-2,3,4,9- 108 100
7 ° tetrahydropyrazino[1,2-
O c]pyrimidin-1,6,8-trion;

Céc hop chit ¢ cong thire (I) va cac mudi duoc dung cta né c6 thé duoc dung lam
thude, vi du & dang cac ché phém dugc. Céac ché phém duoc c6 thé duge dung qua dudng
miéng, vi du & dang vién nén, vién nén dugc bao, vién thudc bao dudng, vién nang
gelatin ctng va mém, dung dich, nhii tuong hodc huyén phi. Tuy nhién, ciing ¢ thé
dugc dung qua tryc trang, vi du & dang vién dan, hodc ngoai dudng tiéu hda, vi du & dang

dung dich thudc tiém.

Cac hop chit c6 cong thire (I) va cac mudi duge dung ctia n6 c6 thé duge xur ly véi
cac chit mang v6 co hoic hitu co, tro vé mit duogc 1y dé bao ché cac ché phim thube.
Lactoza, tinh bot ngd hodc cac dan Xuét ctia nd, bot talc, axit stearic hodc cac mudi ctia
no va cac chét tuong tu co thé duoc sur dung, vi du, nhu céc chét mang cho vién nén, vién
nén dugc bao, vién thude bao dudng va vién nang gelatin citng. Céc chit mang thich hop
cho vién nang gelatin mém 14, vi du, dau thuc vat, sép, chét béo, cac ruou polyhydric ban
rdn va léng va cac chét twong tu; phy thudc vao ban chét cua cac chit hoat tinh khong
phéi chit mang, tuy nhién, thuong cin thiét trong trudmg hop cua vién nang gelatin mém.
Cac chét mang thich hop dé san xuét céc dung dich va sir6 1a, vi du, nudc, rugu
polyhydric, sucroza, duong nghich chuyén, glucoza va cic chit tuong tu. Cac chét phuy
trg, nhu cac rugu, rugu polyhydric, glyxerol, dau thuc vat va cac chét tuong tu, c6 thé
duoc sir dung cho céc dung dich tiém chira nudc clia cic mudi tan trong nuéc cla cic
hop chét c6 cong thirc (I), nhung v& nguyén tic 1a khong cén thiét. Cac chit mang thich
hop cho cac vién dan 13, vi dy, dau tu nhién hodc héa rén, sap, chét béo, rugu polyhydric

ban 16ng hoic 10ng va céc chit twong tu.

Ngoai ra, cac ché pham thuodc c6 thé chira céc chat bao quan, cac chat hoa tan, cac
chat lam On dinh, cac chat tao am, cac chat nhii tuong, cic chat lam ngot, cac chat mau,

céc chét tao huong, mudi dé thay ddi ap sudt thdm thiu, céc dung dich dém, céc tac nhén

-40-
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che mii hodc cac chat chéng oxy héa. Chiing ciing ¢ thé con chira cac chat ¢é gia tri vé

mat diéu tri khac.

Nhu néu trén, cac thudc chira hop chét c6 cong thirc (I) hodc céc mudi dugc dung
cua nod va ta dugc tro ¢é tdc dung diéu trj bénh cling l1a mot muc dich cua sang ché, nhu la
quy trinh dé bao ché thudc nay, quy trinh nay bao gdm viéc dua mét hodc nhidu hop chét
c6 cong thuc I hodc céac mudi dugce dung cua no va, néu mudn, moét hodc nhiéu chit co
gia tri didu tri khac thanh dang liéu lugng y ly ciing véi mét hodc nhidu chat mang tro ¢6

tac dung diéu trj bénh.

Nhu duge néu trén, viée sir dung cac hop chit cé cong thirc (1) dé bao ché thude c6

tac dung phong va/hodc dicu tri cadc bénh néu trén cling 1a muc dich cua sang che.

Liéu luong cé thé thay dbi trong gidi han rong va va tAt nhién, s& diéu chinh phi
hop vdi timg yéu ciu trong timg trudng hop cu thé. Nhin chung, lidu luong hiru hidu dé
ding qua duong miéng hodc ngoai duong ti€u hoa la nim trong khoang tir 0,01 dén
20 mg/kg/ngay, véi liéu lugng nam trong khoang tir 0,1 dén 10 mg/kg/ngay la dugc wu
tién cho tAt ca cac chi dinh dugc md ta. Liéu hing ngay cho ngudi 16n cé trong lugng 13
70 kg 1a nim trong khoang tir 0,7 dén 1400 mg trong mdt ngay, 6t hon 1a nim trong
khoang tir 7 &én 700 mg trong mdt ngay.

Bao ché dugc pham chira hop chat cua sang che:

Céc vién nén ¢ hop phin sau dugc bao ché theo phuong phép thong thudng:

thanh phén mg/vién nén

5 25 100 500
Hop chét ¢6 cong thic 5 25 100 500
Lactoza DTG khan 125 105 30 150
Sta-Rx 1500 6 6 6 60
Xenluloza vi tinh thé 30 30 30 450
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Magie Stearat 1 1 1 1
Téng cong 167 167 167 831
Quy trinh bao ché
1. Trén cac thanh ph?m 1,2, 3 va 4 va tao hat vdi nude tinh khiét.

Lam khé hat & nhiét d6 50°C.
Cho hat qua thiét bi nghién thich hop.

el

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

Vién nang chira thanh phin dué6i ddy duoc bao ché:

thanh phén mg/vi€n nang

5 25 100 500
Hop chét ¢ cong thirc I 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
Téng cong 200 200 300 600

Quy trinh bao ché

1. Trdn céc thanh phén 1, 2 va 3 trong may tron thich hop trong 30 phut.
2. Thém cac thanh phin 4 va 5 va trdn trong 3 phit.
3. Nap vao vién nang thich hop.

Hop chét ¢6 cong thirc I, lactoza va tinh bt ngd dau tién dugc tron trong thiét b
tron va sau do trong may nghién. Hon hop niy dugc dua trd lai vao may tron; thém bot
talc vao d6 va tron ky. Hon hop nay dugc nap bing may vao vién nang thich hop, vi du

vién nang gelatin cung.
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Dung dich thudc tiém chira thanh phan sau dugc bao ché:

thanh phan mg/dung dich thubc tiém.

Hop chit c6 cong thirc I 3

Polyetylen Glycol 400 150

Axit axetic diéu chinh vira da dén pH= 5,0
Nudc cho cac dung dich thudc tiém diéu chinh dén 1,0 ml

Quy trinh bao ché

Hop chét c6 cong thic I duge hoa tan trong hdn hop clia Polyetylen Glycol 400 va
nudc cho thude tiém (phan). P6 pH dugc diéu chinh dén 5,0 bang axit axetic. Thé tich
duoc didu chinh dén 1,0 ml bang cich bd sung lwong nude con lai. Dung dich nay dugc
loc, nap véao lo nhé bing cach sir dung cai dung thich hop va lam vé tring.

Vi dy thye hi¢n sang ché
Phén thir nghiém:
Vidul

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-dion;

O=Crx

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

Bis-(triphenylphosphin)-paladi(Il)diclorua (826 mg, 1,18 mmol, 0,02 duong lugng)
dugc hoa tan trong 100 ml THF. B6 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 d6 trong phong. B
sung trietylamin (29,8 g, 41 ml, 0,29 mol, 5 duong luong), triphenylphosphin (617 mg,
2,35 mmol, 0,04 duong luong) va déng(I)iodua (112 mg, 0,58 mmol, 0,01 duong lugng)
va hdn hop nay dugc khudy trong 1 gi® & nhiét d6 60°C. Lam lanh hdn hop phan g nay

va chiét bang dung dich NaHCO; béo hoa va hai 14n béng etyl axetat. Rira cc 16p hiru co
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ba 1in bang nudc, lam kho bing natri sulfat va béc hoi dén kho. San phdm thé duoc tinh
ché bang sic ky nhanh trén cot silicagel rira giai bing gradien etyl axetat:heptan theo ty 1¢
tir 0:100 dén 40:60. Thu duoc 2,6-diflo-4-phenyletynyl-phenylamin mong mudn (12,6 g,
hiéu suit 93%) la chét rdn mau vang, MS: m/e = 230,1 (M+H").

Buée 2: Metyl 3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-metyl-

butanoat

2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, bwéc 1) (150 mg, 0,65 mmol) dugc
hoa tan trong toluen (3,0 ml) va bd sung CDI (117 mg, 0,72 mmol, 1,1 duong luong) &
nhiét d6 trong phong. Hén hop nay dugc khudy trong 1 gid & nhiét d6 110°C. B sung
metyl 3-amino-3-metylbutanoat (86 mg, 0,65 mmol, 1,0 dwong lugng) vao hén hgp nay
va khudy trong 1 gid & nhiét d6 110°C. Lam lanh hdn hop phan tmg nay va duoc tai nap
tryc tiép 1én trén cot silicagel. San phdm thd dugc tinh ché bing sic ky nhanh, rira giai
bing gradien etyl axetat:heptan theo ty 1¢ tir 0:100 dén 60:40. Thu dugc metyl 3-[[2,6-
diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-metyl-butanoat mong muén (248 mg,
hiéu suit 98%) 1a chét rin mau vang nhat, MS: m/e = 387,3 (M+H").

Budc 3: 3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dimetyl-hexahydropyrimidin-2,4-
dion;

(248 mg, 0,64 mmol) Metyl 3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]
carbamoylamino]-3-metyl-butanoat (Vi du I, budc 2) dugce hoa tan trong THF (3 ml) va
bd sung natri hydrua (60% trong dau khoang) (31 mg, 0,77 mmol, 1,2 duong luong) &
nhiét do trong phong. H3n hop nay duoc khudy trong 1 gid & nhiét d6 trong phong. Chiét
hén hop phan img nay bing dung dich NaHCO; béo hoa va hai 1an bang etyl axetat. Rira
céc 10p hitu co bang nuéc va nude mudi, lam khd bang natri sulfat va béc hoi dén khé.
San pham thé dugc tinh ché bang séc ky nhanh trén cot silicagel rira giai bang gradien
etyl axetatheptan theo ty 1& tir 0:100 dén 100:0. Thu dugc 3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6,6-dimetyl-hexahydropyrimidin-2,4-dion; mong mubén (90 mg,
hiéu suat 40%) la chit rin mau vang nhat, MS: m/e = 355,2 (M+H").

Budc 4: 3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-

dion;
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(45 mg, 0,127 mmol) 3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dimetyl-
hexahydropyrimidin-2,4-dion (Vi du 1, budc 3) dugc hoa tan trong DMF (1 ml) va bd
sung xesi cacbonat (83 mg, 0,25 mmol, 2 duong lugng) va iodometan (27 mg, 12 pl, 0,19
mmol, 1,5 duong lugng) & nhiét d6 trong phong. Hon hop nay duoc khudy trong 1 gior &
nhiét d6 trong phong. Hn hop phan tng nay dugc bdc hoi véi isolute®. San pham thd
dugc tinh ché bing sic ky nhanh trén cot silicagel, rira giai bing gradien etyl
axetat:heptan theo ty 1¢ tur 0:100 dén 60:40. Thu duoc 3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-dion; mong muén (28 mg,
hidu suét 60%) 1a chit rin mau tring, MS: m/e = 369,2 (M+H").

Vidu?2
3-[2-Clo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-dion;

0]

D=

co
Budc 1: 2-Clo-4-(2-phenyletynyl)anilin

Hop chit & d& muc nay thu dugc dudi dang chit rdn mau vang, MS: m/e =
228,1/230,1 (M+H"), béng cach str dung chét tuong tu véi chét duge md ta trong Vidu 1,
budc 1 tir 2-clo-4-iodoanilin va phenylaxetylen.

Budc 2: 3-[2-Clo-4-(2-phenyletynyl)phenyl]-6,6-dimetyl-hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chét rin mau tring, MS: m/e =
353,1/355,1 (M+H"), b?mg cach str dung chét tuong tu voi chit duge mo ta trong Vidu 1,
budc 2 bt dau tir 2-clo-4-(2-phenyletynyl)anilin (Vi du 2, bude 1) va metyl 3-amino-3-
metylbutanoat.

Budc 3: 3-[2-Clo-4-(2-phenyletynyl)phenyl}-1,6,6-trimetyl-hexahydropyrimidin-2,4-
dion;

Hop chét & dé muc nay thu dugc dudi dang chit rin mau tring, MS: m/e =
367,2/369,2 (M+H"), béng cach sir dung chét tuong ty voi chét duge mo ta trong Vidu 1,
budc 4 bing cach st dung K,CO; thay cho Cs,CO; bt déu tir 3-[2-clo-4-(2-
phenyletynyl)phenyl]-6,6-dimetyl-hexahydropyrimidin-2,4-dion (Vi duy 2, buwdc 2) va

iodometan.
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Vidu3
3-[2-Clo-4-(2-phenyletynyl)phenyl]-1-metyl-1,3-diazaspiro[5.5]undecan-2,4-dion;

0

D=0

clo
Budce 1: Metyl 2-[1-[[2-clo-4-(2-phenyletynyl)phenyl]carbamoylamino]xyclohexyl]axetat

Hop chit & dé muc nay thu duoc duéi dang chét rin mau ndu nhat, MS: m/e =
425,3/427,3 (M+H"), bing cach st dung chét tuong tu v&i chit duge mé ta trong Vi dy S,
budc 1 bdt ddu tir 2-clo-4-(2-phenyletynylanilin (Vi du 2, budc 1) va metyl 2-(1-
aminoxyclohexyl)axetat hydroclorua.

Budc 2: 3-[2-Clo-4-(2-phenyletynyl)phenyl]-1,3-diazaspiro[5.5]undecan-2,4-dion;

Hop chét & dé muc nay thu duge dudi dang diu mau nau nhat, MS: m/e = 393,2
(M+H"), béng cach st dung chét tuong tu véi chat dugc mo ta trong Vi du 1, budc 3
bing cach s dung KOtBu thay cho NaH bt diu tir metyl 2-[1-[[2-clo-4-(2-
phenyletynyl)phenyl] carbamoylamino] xyclohexyllaxetat (Vi du 3, buoc 1).

Budc 3: 3-[2-Clo-4-(2-phenyletynyl)phenyl]-1-metyl-1,3-diazaspiro[5.5]undecan-2,4-
dion;

Hop chit & d& muc nay thu dugc duédi dang diu mau nau, MS: m/e = 407,3/409,2
(M+H"), bang cach sir dung chit twong tu v&i chit dugc mo ta trong Vi du 1, budc 4
bang ciach st dung K,CO; thay cho Cs,CO; bit ddu tr 3-[2-clo-4-(2-
phenyletynyl)phenyl]-1,3-diazaspiro[5.5]undecan-2,4-dion (Vi du 3, buwéc 2) va
iodometan.

Vidu4

3-[2-Clo-4-(2-phenyletynyl)phenyl]-1-metyl-9-oxa-1,3-diazaspiro[5.5 Jundecan-2,4-dion;

D= X
>N
clo N

Budc 1: Metyl 2-[4-[[2-clo-4-(2-phenyletynyl)phenyl]carbamoylamino]tetrahydropyran-
4-yl]axetat
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Hop chit & dé& muc nay thu dugc dudi dang chit rin mau niu nhat, MS: m/e =
427,3/429,3 M+H"), br?lng cach sur dung chét tuong tu voi chit duge mo ta trong Vidu 5,
budc 1 bit diu tur 2-clo-4-(2-phenyletynyl)anilin (Vi du 2, bucc 1) va etyl 2-(4-
aminotetrahydro-2H-pyran-4-yl)axetat hydroclorua.

Budc 2: 3-[2-Clo-4-(2-phenyletynyl)phenyl]-9-oxa-1,3-diazaspiro[S.5Jundecan-2,4-dion;

Hop chit & dé muc nay thu dugc duéi dang chat rin mau niu nhat, MS: m/e =
395,2/397,2 (M+H"), bﬁng cach str dung chét tuong tu voi chét duoc mo ta trong Vidu 1,
budc 3 béng cach sir dung KOtBu thay cho NaH bat dau tir metyl 2-[4-[[2-clo-4-(2-
phenyletynyl)phenyl]carbamoylamino]tetrahydropyran-4-yllaxetat (Vi du 4, budc 1).

Budc 3: 3-[2-Clo-4-(2-phenyletynyl)phenyl]-1-metyl-9-oxa-1,3-diazaspiro[5.5]Jundecan-
2,4-dion;

Hop chét & dé muc nay thu dugc dudi dang dau mau vang, MS: m/e = 409,2/411,3
(M+H"), bing cach sir dung chét tuong tu v&i chit duge md ta trong Vi du 1, budc 4
bang cach sir dung NaH thay cho Cs,CO; bét dau tir 3-[2-clo-4-(2-phenyletynyl)phenyl]-

9-oxa-1,3-diazaspiro[5.5]undecan-2,4-dion (Vi du 4, budc 2) va iodometan.
ViduS5

7-[2-Clo-4-(2-phenyletynyl)phenyl]-5-metyl-5,7-diazaspiro[3,5]nonan-6,8-dion;

Budce 1: Metyl 2-[1-[[2-clo-4-(2-phenyletynyl)phenyl]carbamoylamino]xyclobutyl]axetat

2-Clo-4-(2-phenyletynylanilin (Vi du 2, buée 1) (300 mg, 1,32 mmol) dugc hoa
tan trong toluen (5,0 ml) va bd sung bis(triclometyl) cacbonat (156 mg, 0,53 mmol, 0,4
duong luong) & nhiét do trong phong. Hon hop ndy duge khudy trong 1 gio & nhiét do
110°C. Bb sung Et;N (667 mg, 0,91 ml, 6,59 mmol, 5 duong luong) va metyl 2-(1-
aminoxyclobutyl)axetat (171 mg, 0,94 mmol, 1,2 duong lugng) vao hdn hop nay va
khudy trong 16 gior & nhiét do trong phong. Hbn hop phan ng nay dugc duge tai nap
truc tiép 1én trén cot silicagel. San phim thé dugc tinh ché bang sic ky nhanh, rira giai

bing gradien etyl axetat:heptan theo ty 1¢ tir 0:100 dén 100:0. Thu dugc metyl 2-[1-[[2-
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clo-4-(2-phenyletynyl)phenyl]carbamoylamino] xyclobutyl]axetat mong muén (385 mg,
hiéu sudt 74%) 14 chat rin mau vang, MS: m/e = 397,3/399,3 (M+H").

Budc 2: 7-[2-Clo-4-(2-phenyletynyl)phenyl]-5,7-diazaspiro[3,5]nonan-6,8-dion;

X ly hop chét metyl 2-[1-[[2-clo-4-(2-phenyletynyl)phenyl]
carbamoylamino]xyclobutyl]-axetat (Vi du 5, bucdc 1) bang cach st dung chit tuong tu
v6i chét duge mo ta trong Vi du 1, budc 3 béng cach sit dung KOtBu thay cho NaH tao
thanh axit tuong (mg cht nay dugc bién dbi bing cach xir Iy voi SOCI, thanh clorua axit
tuong tmg, chit ndy déng vong tao thanh hop chit néu & d& muc, chat nay thu dugc dudi
dang chét rdn mau vang, MS: m/e = 365,2/367,3 (M+H").

Budc 3: 7-[2-Clo-4-(2-phenyletynyl)phenyl]-5-metyl-5,7-diazaspiro[3,5]nonan-6,8-dion;

Hop chit & dé muc nay thu dugc dudi dang chét rin mau tréng, MS: m/e =
379,2/381,1 (M+H"), bing céch sir dung chét tuong tu v&i chit duge mé ta trong Vidy 1,
buéc 4 bang cich sit dung NaH thay cho Cs,CO; bét diu tur 7-[2-clo-4-(2-
phenyletynyl)phenyl]-5,7-diazaspiro[3,5]nonan-6,8-dion (Vi du 5, budc 2) va iodometan.
Vidué

8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-6,8-diazaspiro[4.5]decan-7,9-dion;

FO
FO

Budce 1: Metyl 2-[1-[(4-bromo-2,6-diflo-phenyl)carbamoylamino]xyclopentyl] axetat

Axit 4-bromo-2,6-diflobenzoic (300 mg, 1,27 mmol) dugc hoa tan trong toluen
(3,0 ml) va bd sung Et;N (141 mg, 0,194 ml, 1,39 mmol, 1,1 duong luong) va DPPA
(348 mg, 0,27 ml, 1,27 mmol, 1 dwong lugng) & nhiét d6 trong phong. Hén hop nay duoc
khudy trong 30 phut & nhiét d6 100°C. B6 sung hop chét metyl 2-(1-
aminoxyclopentyl)axetat (199 mg, 1,27 mmol, 1 duong lugng) vao hdn hop nay va khudy
trong 1 gid & nhiét d6 trong phong. Hon hop phan tmg nay dugc duge tai nap truc tiép
1én trén cot silicagel. San phdm thé dugc tinh ché bang sic ky nhanh, rira giai bang

gradien etyl axetat:heptan theo ty 18 tir 0:100 dén 60:40. Thu dugc metyl 2-[1-[(4-bromo-
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2,6-diflo-phenyl)carbamoylamino]xyclopentyl]axetat mong mudn (275 mg, hiéu suét
56%) la chit ran mau tring, MS: m/e = 391,1/393,1 (M+H").
Budce 2: 8-(4-Bromo-2,6-diflo-phenyl)-6,8-diazaspiro[4.5] decan-7,9-dion;

Hop chit & dé muc nay thu dugc dudi dang chit rin mau tra"mg, MS: m/e =
359,0/361,0 (M+H"), béng cach str dung chét tuong tu voi chit duge md ta trong Vidu 1,
buéc 3 bat dau tir metyl 2-[1-[(4-bromo-2,6-diflo-phenyl)carbamoylamino] xyclopentyl]
axetat (Vi du 6, bucc 1).

Budec 3: 8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,8-diazaspiro[4.5] decan-7,9-dion;

Hop chét & dé muc nay thu dugce dudi dang chit rin mau vang, MS: m/e = 381,2
(M+H"), bang céch sir dung chét tuong tu v6i chit dwoc mé ta trong Vi du 1, budc 1 tir
8-(4-bromo-2,6-diflo-phenyl)-6,8-diazaspiro[4.5] decan-7,9-dion (Vi du 6, budc 2) va
phenylaxetylen.

Buéc 4: 8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-6,8-diazaspiro[4.5] decan-7,9-
dion;

Hop chit & dé muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
395,3 (M+H"), bing céch sir dung chit twong tur v6i chit duge mé ta trong Vi du 1, bude
4 bit dau tir 8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,8-diazaspiro[4.5] decan-7,9-dion
(Vi du 6, budc 3) va iodometan,

Vidu7

(5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,5,6,6-tetrametyl-hexahydropyrimidin-

2,4-dion;
FO
Nz__§<
Fo

Budéc 1: Metyl (2RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-2,3-

dimetyl-butanoat

Hop chit & ¢é muc nay thu duge dudi dang ddu mau vang, MS: m/e = 401,3
(M+H"), bing céch sir dung chét tvong trr vdi chit duge mé ta trong Vi du 1, bude 2 bt
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dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) va metyl (2RS)-3-amino-
2,3-dimetyl-butanoat hydroclorua.

Budce 2: (5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5,6,6-trimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu duoc dudi dang chét rin mau vang nhat, MS: m/e =
369,2 (M+H"), bing cich sir dung chit tvong tu v6i chit duge mé ta trong Vi du 1, bude
3 bt dau tir metyl (2RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl] carbamoylamino]-2,3-
dimetyl-butanoat (Vi du 7, buéc 1).

Budce 3: (5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,5,6,6-tetrametyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang diu mau vang nhat, MS: m/e = 383,3
(M+H"), bing céch sir dung chit trong tu voi chit dugc mé ta trong Vi du 1, bude 4 bét
dau tir (5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-5,6,6-trimetyl-hexahydropyrimidin-
2,4-dion (Vi du 7, budc 2) va iodometan.

Vidu 8

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]}-3,4,9,9a-tetrahydro-1 H-pyrimido[6,1-

F O
O=Criry

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tring, MS: m/e = 383,1

c][1,4]oxazin-6,8-dion;

(M+H"), bing céch sir dung chét tuong tir véi chét duge moé ta trong Vi du 1, bude 2 bt
dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, budc 1) va metyl 2-[(3RS)-
morpholin-3-ylJaxetat hydroclorua.

Vidu9
3-[2-Clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-

dion;
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Budc 1: 2-Clo-6-flo-4-[2-(3-pyridyl)etynyl]anilin

Hop chit & dé& muc nay thu dugc dudi dang chit rin mau cam, MS: m/e =
247,1/249,1 (M+H"), bing céch sir dung chét trong tu véi chdt duge mé ta trong Vidu 1,
budc 1 tir 4-bromo-2-clo-6-floanilin va 3-etynylpyridin.

Budc 2: 3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-6,6-dimetyl-hexahydropyrimidin-
2,4-dion;

Hop chdt & d& muc nay thu dugc duéi dang chit rin mau tring, MS: m/e =
372,2/374,2 (M+H"), béng cach str dung chét tuong tu voi chit duge md ta trong Vidu 1,
budc 2 bit dau tir 2-clo-6-flo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 9, budc 1) va metyl 3-
amino-3-metylbutanoat.

Budc 3: 3-[2-Clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6,6-trimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
386,2/388,2 (M+H"), bing céch sir dung chit twong ty véi chit duge md ta trong Vidu 1,
budc 4 bit dau tr  3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-6,6-dimetyl-
hexahydropyrimidin-2,4-dion (Vi du 9, buéc 2) va iodometan.

Vidu 10
3-[2-Clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1-etyl-6,6-dimetyl-hexahydropyrimidin-
2,4-dion;

F O

N §—\<
\ /T N

N
>_-\_

clo

Hop chét & d& muc nay thu dugc dudi dang diu mau sang, MS: m/e = 400,3/402,2

(M+H"), béng cach sir dung chét tuong tu véi chit dugc mo ta trong Vi du 1, budc 4 bat

diu tir 3-[2-clo-6-ﬂo-4-[2-(3-pyridyl)etynyl]phenyl]-6,6-dimetyl-hexahydropyrimidin-
2,4-dion (Vi du 9, budc 2) va iodoetan.
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Vidull

(4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-5,6,7,7a-tetrahydro-4aH-
xyclopenta[d]pyrimidin-2,4-dion;

O=Cr ¥,

FOHY

Buéc 1: Etyl (1RS,2SR)-2-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]
xyclopentancarboxylat

Hop chit & dé muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
413,3 (M+H"), bing céch sir dung chit tuong tu véi chét duge mé ta trong Vi du 1, bude
2 bét dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va etyl (1RS,2SR)-2-
aminoxyclopentancarboxylat hydroclorua.

Budc 2: (4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,4a,5,6,7,7a-
hexahydroxyclopenta[d]pyrimidin-2,4-dion;

Hop chdt & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e = 367,3
(M+H"), bing cach st dung chit twong tu vdi chit dugc md ta trong Vi du 1, bude 3 bét
dau tur etyl (1RS,2S8R)-2-[[2,6-diflo-4-(2-phenyletynyl)phenyl]
carbamoylamino]xyclopentancarboxylat (Vi du 11, budc 1).

Budc 3: (4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-5,6,7,7a-
tetrahydro-4aH-xyclopenta[d]pyrimidin-2,4-dion;

Hop chét & dé muc nay thu dugc dudi dang chét rdn mau vang, MS: m/e = 381,2
(M+H"), béng cach sir dung chét tuong tu voi chit dugc mo ta trong Vi dy 1, bude 4 bat
dau tir (4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,4a,5,6,7,7a-
hexahydroxyclopenta[d]pyrimidin-2,4-dion (Vi du 11, budc 2) va iodometan.

Vidu 12

(5RS)-8-[2,6-diﬂo—4-(2-phenyletynyl)phenyl]-6-metyl-2-oxa-6,8-diazaspiro[4.5] decan-
7,9-dion;
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Buéc 1. Metyl 2-[(3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]
tetrahydrofuran-3-yl]axetat

Hop chét & & muc nay thu dugc duéi dang chét rdn mau tring, MS: m/e = 415,2
(M+H"), bing cach sir dung chit twong tw v6i chit duge mé ta trong Vi du 5, budc 1 bat
ddu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va metyl 2-[(3RS)-3-
aminotetrahydrofuran-3-yl]axetat.

Budc 2: (5RS)-8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-oxa-6,8-diazaspiro[4.5] decan-
7,9-dion;

Hop chét & dé muc nay thu dugc dudi dang chét rin mau tring, MS: m/e = 383,2
(M+H"), biing céch str dung chét twong tw vi chit dugc mo ta trong Vi du 1, budc 3 bét
ddu tr metyl 2-[(3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoyl amino]
tetrahydrofuran-3-yllaxetat (Vi du 12, budc 1).

Budc 3: (SRS)-8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-2-oxa-6,8-diazaspiro[4.5]
decan-7,9-dion;

Hop chét & & muc nay thu dugc dudi dang chét rin mau tring, MS: m/e = 397,2
(M+H"), béng cach st dung chét twong tu voi chét dugc md ta trong Vi du 1, budc 4 bét
dau tir (5RS)-8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-oxa-6,8-diazaspiro[4.5] decan-
7,9-dion (Vi du 12, budc 2) va iodometan.

Vidu 13
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
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Budgce 1: Etyl (3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-phenyl-
butanoat

Hop chit & d& muc nay thu dugc dudi dang bot mau ndu, MS: m/e = 463,3
(M+H"), béng cach str dung chét tuong tu voi chét duge mo ta trong Vi du 5, budce 1 bat
dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) va etyl (3RS)-3-amino-3-
phenyl-butanoat.

Budc 2: (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chdt & d& muc nay thu dugc dudi dang chit rin mau tring, MS: m/e = 417,3
(M+H"), bﬁng cach sir dung chét tuong ty véi chét dugc mo ta trong Vi du 1, budc 3 bat
ddu tr etyl (3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-phenyl-
butanoat (Vi du 13, budc 1).

Bude 3: (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chét & dé muc nay thu duge dudi dang chét rin mau tring, MS: m/e = 431,3
(M+H"), béng cach sir dung chét tuong tu voi chit dugc mé ta trong Vi du 1, budc 4 bét
dau tu (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion (Vi du 13, budc 2) va iodometan.

Vidu 14
(4aRS,7aRS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,7a-dimetyl-4a,5,6,7-
tetrahydroxyclopenta[d]pyrimidin-2,4-dion;

oo

Budc 1: (4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-7a-metyl-4a,5,6,7-
tetrahydro-1H-xyclopenta[d]pyrimidin-2,4-dion;

Hop chit & dé muc nay thu duge dudi dang chit rin mau vang nhat, MS: m/e =

381,3 (M+H"), bing cach sir dung chét twong tu véi chat duge md ta trong Vi du 1, budce
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2 bt du tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi dyu 1, budc 1) va hydroclorua cia
axit (1RS,2SR)-2-amino-2-metylxyclopentancarboxylic.
Budc 2: (4aRS,7aRS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,7a-dimetyl-4a,5,6,7-
tetrahydroxyclopenta[d]pyrimidin-2,4-dion;

Hogp chat & d& muc nay thu duoc dudi dang chit rin mau vang nhat, MS: m/e =
395,3 (M+H"), bing cach st dung chit trong tu véi chét dugc mo ta trong Vi du 1, bude
4 bit dau tir (4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-7a-metyl-4a,5,6,7-
tetrahydro-1H-xyclopenta[d]pyrimidin-2,4-dion (Vi du 14, budc 1) va iodometan.
Vidu 15

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Buéc 1: 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin

Hop chit & dé muc nay thu dugc dudi dang chit rin mau niu nhat, MS: m/e =
231,1 (M+H"), bing cach sir dung chit tuong tu véi chét dugc moé ta trong Vi du 1, bude
1 tir 2,6-diflo-4-iodoanilin va 3-etynylpyridin.
Buéc 2: Etyl (3RS)-3-[[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]carbamoylamino]-3-
phenyl-butanoat

Hop chét & d& muc nay thu dugc duéi dang chit rin mau tréng, MS: m/e = 464,2
(M+H"), béng cach sir dung chét tuong tu voi chit dugc md ta trong Vi du 5, budc 1 bat
dau tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, bwdc 1) va etyl (3RS)-3-amino-
3-phenyl-butanoat.
Budc 3: (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chit rin mau vang, MS: m/e = 418,2

(M+H"), bing cach sir dung cht twong tu véi chét dugc md ta trong Vi du 1, bude 3 bit
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ddu tir etyl (3RS)-3-[[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl] carbamoylamino]-3-
phenyl-butanoat (Vi du 15, bucc 2).

Budc 4: (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé& muc nay thu dugc dudi dang chit rin mau vang, MS: m/e = 432,2
M+H"), béng cach str dung chét tuong ty voi chét duge mo ta trong Vi du 1, budc 4 bt
dau tur (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion (Vi du 15, buéc 3) va iodometan.

Viduy 16

(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-etyl-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugc dudi dang dau mau vang, MS: m/e = 446,4
(M+H"), bang céach sir dung chét tuong tu véi chit dugc mo ta trong Vi du 1, budce 4 bat
diu tir (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion (Vi du 15, budc 3) va iodoetan.

Vidu 17

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-8-oxa-1,3-diazaspiro[ 5. 5]undecan-
2,4-dion;

F O
0
O-=Cr0
FO

Buéc 1: Metyl 2-[(3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]
tetrahydropyran-3-yl]axetat

Hop chat & dé muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
429,3 (M+H"), bing céch sir dung chét tuong ty v6i chét duge mé ta trong Vi du 5, bude
1 bt du tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va metyl metyl 2-
[(3RS)-3-aminotetrahydropyran-3-yl]axetat.
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Bude 2: (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-8-oxa-1,3-diazaspiro[5.5]
undecan-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chit rin mau tr'c"lng, MS: m/e = 397,3
(M+H"), bang céch sir dung chit trong tu véi chit dugc mé ta trong Vi du 1, bude 3 bét
ddu tir metyl metyl 2-[(3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl] carbamoylamino]
tetrahydropyran-3-yllaxetat (Vi du 17, bucc 1).

Buédece 3: (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-8-oxa-1,3-diazaspiro[5.5]
undecan-2,4-dion;

Hop chit & dé muyc nay thu dugc dudi dang chit rin mau tre"lng, MS: m/e = 411,2
(M+H"), béng cach sir dung chét tuong tu voi cht duge mo ta trong Vi du 1, budc 4 bét
ddu tir (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-8-oxa-1 ,3-diazaspiro[5.5]undecan-
2,4-dion (Vi du 17, budc 2) va iodometan.

Vidu 18

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-1,6-dimetyl-hexahydropyrimidin-

2.4-dion;
F O
F O

Budc 1: Metyl (3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-metyl-
pentanoat

Hop chit & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e = 401,3
(M+H"), bing cach sir dung chét tuong tu véi chit duoc mé ta trong Vi du 5, bude 1 bt
déu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va metyl (3RS)-3-amino-3-
metyl-pentanoat.
Budc 2: (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl}-6-etyl-6-metyl-
hexahydropyrimidin-2,4-dion;

Hop chét & dé& muc nay thu dugc duéi dang chit rin mau vang nhat, MS: m/e =

369,2 (M+H"), bing cach sir dung chit trong tur véi chét duge mé ta trong Vi dy 1, bude
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3 bat dau tir metyl (3RS)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl] carbamoylamino]-3-
metyl-pentanoat (Vi du 18, buoc 1).

Budc 3: (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang dau khong mau, MS: m/e = 383,2
(M+H"), bing cach sir dung chét tuong tu voi chit dugc mé ta trong Vi du 1, bude 4 bét
dau tir (6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-6-metyl-
hexahydropyrimidin-2,4-dion (Vi du 18, budc 2) va iodometan.

Vidu 19
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2,4-dion;

B
N
P
F #

o
O

Hop chit & d& muc, chit rin mau tréng, MS: m/e = 432,2 (M+H"), dugc diéu ché

bang cach tach hop chét (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-

6-phenyl-hexahydropyrimidin-2,4-dion (Vi du 15) bang cach sir dung cot khong dbi ximg
(Chiralpak AD véi heptan:isopropanol theo ty 1¢ 60:40 1am dung moi) thu gom dinh A.

Viduy 20

(6R)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2,4-dion;

Hop chét & d& muc, chét rin mau tring, MS: m/e = 432,2 (M+H"), duoc diéu ché
bing cach tach hop chét (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
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6-phenyl-hexahydropyrimidin-2,4-dion (Vi du 15) bang céch st dung cot khdng ddi xing
(Chiralpak AD vdi heptan:isopropanol theo ty 1€ 60:40 lam dung méi) thu gom dinh B.

Vidu 21

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dietyl-hexahydropyrimidin-2,4-dion;

Budce 1: Metyl 3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-etyl-pentanoat

Hop chit & d& muc nay thu dugc dudi dang chét rdn mau tréng, MS: m/e = 415,3
(M+H"), béng céch sir dung chét tuong tu véi chit dugc mod ta trong Vi du 5, budc 1 bit
déu tir 2,6-diflo-4-phenyletynyl-phenylamin (V¢ du 1, budc 1) va metyl 3-amino-3-
etylpentanoat.

Budc 2: 3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dietyl-hexahydropyrimidin-2,4-dion;

Hop chit & & muc nay thu dugc duéi dang chét rin mau tring, MS: m/e = 383,2
(M+H"), bang cach str dung chét twong tu véi chét dugc mod ta trong Vi du 1, bude 3 bt
dau tir metyl 3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]carbamoylamino]-3-etyl-pentanoat
(Vidu 21, buoc 1).

Vidu22

3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dietyl-1-metyl-hexahydropyrimidin-2,4-dion;

FO
N;:\EC
F O

Hop chit & d& muc nay thu dugc duéi dang ddu mau vang nhat, MS: m/e = 397,3
(M+HM, béng cach st dung chét tuong tu véi chit duoc mb ta trong Vi du 1, budc 4 bét
dau ta 3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6,6-dietyl-hexahydropyrimidin-2,4-dion
(Vi du 21) va iodometan.

Vidu 23

(6RS)-1,6-Dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-2-pyridyl] ~hexahydropyrimidin-2,4-

dion;
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Budce 1: 5-(2-Phenyletynyl)pyridin-2-amin

Hop cht & d&& muc ndy thu dugc dudi dang chét rin mau vang, MS: m/e = 195,2
(M+H"), bz‘?mg cach sir dung chét tuong tu véi chit dugc mo ta trong Vi du 1, bude 1 tir

5-iodopyridin-2-amin va phenylaxetylen.

Buéc 2: Etyl (3RS)-3-phenyl-3-[[5-(2-phenyletynyl)-2-pyridyl]carbamoylamino]

butanoat

Hop chit & ¢& muc nay thu dugce duéi dang chit rin mau vang nhat, MS: m/e =
428,3 (M+H"), bing cach st dung chit twong tu véi chat duge mé ta trong Vi du 1, bude
2 bét dau tir 5-(2-phenyletynyl)pyridin-2-amin (Vi du 23, budc 1) va etyl (3RS)-3-amino-
3-phenyl-butanoat.

Budéc 3: (6RS)-6-Metyl-6-phenyl-3-[5-(2-phenyletynyl)-2-pyridyl] hexahydropyrimidin-
2,4-dion;

Hop chit & & muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
382,2 (M+H"), béng cach sur dung chét tuong tu véi chit duge mé ta trong Vi du 1, budc
3 dén form the according axit va bang cach sit dung SOCl, dé tao thanh san phim mong
mudn tir etyl (3RS)-3-phenyl-3-[[5-(2-phenyletynyl)-2-pyridyl]Jcarbamoylamino]butanoat
(Vidu 23 buoc 2).

Budc 4: (6RS)-1,6-Dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-2-pyridyl]
hexahydropyrimidin-2,4-dion;

Hop chit & dé muyc nay thu dugc dudi dang chit rin mau vang, MS: m/e = 396,2
(M+H"), béng cach sir dung chét tuong tu véi chit dugc mb ta trong Vi du 1, budc 4 bét
ddu tir (6RS)-6-metyl-6-phenyl-3-[5-(2-phenyletynyl)-2-pyridyl]hexahydropyrimidin-
2,4-dion (Vi du 23, budc 3) va iodometan.

Vidu 24

(6RS)-1,6-Dimetyl-6-phenyl-3-[4-(2-phenyletynyl)phenyl]hexahydropyrimidin-2,4-dion;
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Hop chit & dé muc nay thu dugc dudi dang chit rin mau vang, MS: m/e = 395,2
(M+H"), bing cach sir dung chit twong tu v&i chit dwoc mé ta trong Vi du 13 bat dau tir
4-(phenyletynyl)anilin va etyl (3RS)-3-amino-3-phenyl-butanoat.
Vidu 25
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino [1,2-

¢]pyrimidin-1,6,8-trion;

Hop chit & dé muyc nay thu duoc dudi dang chit rin mau tréng, MS: m/e = 410,2
(M+H"), bing c4ch st dung cht twong tw véi chét duge mé ta trong Vi du 1, budc 2 bat
dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va metyl 2-[(2RS)-2-

metyl-3-oxo-piperazin-2-yl]axetat.
Vidu26

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-isopropyl-1,6-dimetyl-

O

Hop chit ¢ dé& myc nay thu dugc dudi dang chit rén mau vang nhat, MS: m/e =

hexahydropyrimidin-2,4-dion;

397,2 (M+H)), bang céach st dung chét tuong tu véi chit dugc md ta trong Vi du 13 bat
dau ti 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, bucc 1) va etyl (3RS)-3-amino-3,4-
dimetyl-pentanoat.

Vidu 27

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1 ,6-dimetyl-6-(2-pyridyl)
hexahydropyrimidin-2,4-dion;
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Hop chét & d&& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
432,2 (M+H"), béng cach su dung chét teong tu véi chit duge mo ta trong Vi du 13 bat
dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) va metyl (3RS)-3-amino-3-
(pyridin-2-yl).
Vidu 28
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-pyridyl)
hexahydropyrimidin-2,4-dion;

s
0
L
= 0

Hop chit & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
432,2 (M+H"), bang cach sir dung chét tuong tu véi chét dugc mé ta trong Vi du 13 bit
dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va metyl (3RS)-3-amino-3-
(pyridin-4-yl).
Vidu 29
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;

Z
oF O =z
N \NJJ\N
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LR
Hop chit & d& muc nay thu duge dudi dang dau khong mau, MS: m/e = 432,2
M+HY), béng cach sir dung chét tuong tu voi chit dugc mo ta trong Vi du 13 bat dau tir
2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, budc 1) va metyl (3RS)-3-amino-3-
(pyridin-3-yl).
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Vi du 30

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(metoxymetyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
399,2 (M+H"), béng cach sur dung chét tuong tu véi chét duge md ta trong Vi du 1, bude
2 va budc 4 bit ddu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, buéc 1) va metyl
(3RS)-3-amino-4-metoxy-3-metyl-butanoat.
Vidu 31
(6RS)-6-Xyclohexyl-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & & muc nay thu dugc dudi dang chit rin mau tre"lng, MS: m/e = 438,2
(M+H"), bing cach sir dung chét twong tw véi chit duge md ta trong Vi du 13 bét dau tir
2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, budc 1) va etyl (3RS)-3-amino-3-
xyclohexylbutanoat.

Vidu 32

(6RS)-3-[3-Clo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Budc 1: Etyl (3RS)—3-[(5-br0mo-3—clo-2-pyridyl)carbamoylamino]-3-phenyl-butanoat
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Hop chit & d& muyc nay thu dugc dudi dang chdt rin mau trang, MS: m/e =
440,1/442,1 (M+H"), béng cach sur dung chét tuong tu vai chit dugc mo ta trong Vidu 6,
bude 1 bét du tir axit 5-bromo-3-clopicolinic va etyl (3RS)-3-amino-3-phenyl-butanoat.

Budc 2: (6RS)-3-(5-Bromo-3-clo-2-pyridyl)-6-metyl-6-phenyl-hexahydropyrimidin-2,4-
dion;

Hop chit & dé muc nay thu dugc dudi dang chit rin mau vang, MS: m/e =
394,0/396,0 (M+H"), bing céch sir dung chit trong tu véi chit duge mé ta trong Vidy 1,
budc 3 dén form the according axit va béng cach str dung SOCl, dé tao thanh san phém
mong mudn tir etyl (3RS)-3-[(5-bromo-3-clo-2-pyridyl)carbamoylamino]-3-phenyl-
butanoat (Vi du 32, budc 1).

Bude 3: (6RS)-3-(5-Bromo-3-clo-2-pyridyl)-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2.4-dion;

Hop chit & dé muc nay thu dugc dudi dang chit rén mau tréng, MS: m/e =
408,1/410,1 (M+H"), bing cach sir dung chét twong tu véi chit dugc mé ta trong Vidu 1,
busc 4 bit diu tr  (6RS)-3-(5-bromo-3-clo-2-pyridyl)-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion (Vi du 32, budc 2) va iodometan.

Budc 4: (6RS)-3-[3-Clo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang d4u mau vang nhat, MS: m/e =
430,2/432,2 (M+H"), béng cach sur dung chét tuong ty voi chét duge mé ta trong Vi du 1,
bude 1 tir (6RS)-3-(5-bromo-3-clo-2-pyridyl)-1,6-dimetyl-6-phenyl-hexahydropyrimidin-
2,4-dion (Vi du 32, budc 3) va phenylaxetylen.

Vidu 33
(6RS)-3-[2-Clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
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Hop chit ¢ d& muc nay thu dugc dudi dang diu mau ndu nhat, MS: m/e =
449,2/451,2 (M+H"), b;"mg cach sir dung chét tuong tu voi chit duge mé ta trong Vi du
13 bat dau tir 2-clo-6-flo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 9, buéc 1) va metyl (3RS)-
3-amino-3-(pyridin-3-yl).

Vidu 34

(6RS)-3-[2-Clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

I\
N
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Hop chit & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
448,2/450,2 (M+H"), bing cach sir dung chit twong ty v&i chat duge mo ta trong Vi du
13 bét dau tir 2-clo-6-flo-4-[2-(3-pyridyl)etynyl]anilin (¥ du 9, budc 1) va etyl (3RS)-3-
amino-3-phenyl-butanoat.

Vidu 35

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2,9a-dimetyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;

Hop chit & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e = 424,2
(M+H"), bang cach str dung chét twong tu voi chat duge md ta trong Vi du 1, bude 4 bat
diu tir (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion; (Vi du 25) va iodometan.

Vidu 36
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-isopropyl-9a-metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e = 452,2
(M+H"), bing cach sir dung chét twong tu véi chit duoc mé ta trong Vi du 1, budc 4
bing cach sitr dung NaH thay cho Cs,CO; bat dau tir (9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(Vi du 25) va 2-iodopropan.

Vi du 37

(9aRS)-2-Benzyl-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;

o=

Hop chit & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e = 500,2
(M+H"), bé‘lng cach sir dung chét tuong ty voi chit dugc mé ta trong Vi du 1, bude 4 bét
dau tur (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion; (Vi du 25) va (bromometyl)benzen.

Vidu 38

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-phenyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;

O=Crs

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl}-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion; (Vi du 25) (80 mg, 0,195 mmol) duoc
hoa tan trong dioxan (2,5 ml). B sung Cs,CO; (96 mg, 0,293 mmol, 1,5 duong lugng),
iodobenzen (0,028 ml, 52 mg, 0,254 mmol, 1,3 duong luong), paladi (II) axetat (8,8 mg,
0,039 mmol, 0,2 duong lugng) va Xantphos® (34 mg, 0,059 mmol, 0,3 duong luong) &
nhiét d6 trong phong. Hn hop nay duge khudy trong 16 gid & nhiét do 90 °C. Hon hop

phan g nay duoc béc hoi va duoc tai nap truc tiép 1én trén cot silicagel. San phim tho
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dugc tinh ché bang sic ky nhanh, rira giai bang gradien etyl axetat:heptan theo ty 1§ tir
0:100 dén 100:0. Thu duoc (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-
phenyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion; mong mubn (19 mg, hiéu
sudt 20%) la chat rin mau ndu nhat, MS: m/e = 486,2 (M+H").

Vidu 39

(6RS)-6-(3-Clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-

hexahydropyrimidin-2,4-dion;
\ OF
CI%N §:> —= </ \\‘
=N
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Budec 1: rac-N-[1-(3-clophenyl)etyliden]-2-metyl-propan-2-sulfinamit

1-(3-Clophenyl)etanon (2 g, 13,1 mmol) dugc hoa tan trong 20 ml THF. B sung
rac-2-metylpropan-2-sulfinamit (CAS 146374-27-8) (1,74 g, 14,4 mmol, 1,1 duong luong)
va titan(IV) etoxit (4,48 g, 4,07 ml, 19,6 mmol, 1,5 duong lugng) va hdn hop nay dugc
khudy trong 16 gio & nhiét d6 60°C. Lam lanh hdn hop phan tng nay va b sung dung
dich NaHCO; bdo hoa va etyl axetat. Huyén phii dugc tao thanh duge loc qua xelit va
phén dich loc dugc chiét hai 14n bing etyl axetat. Rira céc 16p hitu co bing nudc mudbi,
lam khé bing natri sulfat va béc hoi dén khd. San phdm thd duge tinh ché bang séc ky
nhanh trén cot silicagel rira giai bing gradien etyl axetat:heptan theo ty 1& tir 0:100 dén
60:40. Thu dugc rac-N-[1-(3-clophenyl)etyliden]-2-metyl-propan-2-sulfinamit mong
mudn (2,73 g, hiéu suit 81%) la ddu mau vang, MS: m/e = 258,1/260,1 (M+H").

Buéc 2: Metyl (3RS)-3-[[(RS)-tert-butylsulfinylJamino]-3-(3-clophenyl)butanoat

Ké&m hoat tinh (5,53 g, 84,6 mmol, 8 duong lugng) dugc tao huyén phu trong 15
ml THF va bb sung ddng (I) clorua (1,05 g, 10,6 mmol, 1 duong lugng). Hon hop nay
duge khudy trong 30 phit & nhiét d§ 60°C va bd sung timg giot hdn hgp ctia metyl 2-
bromoaxetat (2,51 ml, 4,04 g, 26,4 mmol, 2,5 duong luong) trong 5 ml THF. Sau 30 phut
& nhiét dd 60°C, lam lanh hdn hgp nay xuéng nhiét d6 nim trong khoang tir O dén 5°C va
b sung ting giot hdn hop cta rac-N-[1-(3-clophenyl)etyliden]-2-metyl-propan-2-
sulfinamit (Vi du 39, budc 1) (2,73 g, 10,6 mmol) trong 5 ml THF & nhiét do nim trong
khoang tir 0 dén 5°C. Hén hop nay duoc khudy trong 1 gi& & nhiét do nim trong khoang
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tir 0 dén 5°C. B6 sung dung dich NH,CI bdo hoa va etyl axetat va huyén phu dugc tao
thanh dugc loc qua xelit®. Phan dich loc duge chiét hai lan béng etyl axetat. Rira cac 16p
hitu co béng nudc mudi, lam khd bing natri sulfat va bbc hoi dén kho. San phim thd
duoc tinh ché bing sic ky nhanh trén cot silicagel rira giai bang gradien etyl
axetat:heptan theo ty 1€ tur 0:100 dén 100:0. Thu dwoc metyl (3RS)-3-[[(RS)-tert-
butylsulfinyl]amino]-3-(3-clophenyl)butanoat mong mudn (2,44 g, hidu suét 70%) 1a dau
khong mau, MS: m/e = 332,1/334,1 (M+H").

Budc 3: Metyl (3RS)-3-amino-3-(3-clophenyl)butanoat

Metyl (3RS)-3-[[(RS)-tert-butylsulfinyl]Jamino]-3-(3-clophenyl)butanoat (Vi du 39,
budc 2) (2,44 g, 7,35 mmol) dugc hoa tan trong 20 ml dioxan va b6 sung HCI (4N trong
dioxan) (9,2 ml, 36,8 mmol, 5 duong lugng). Hén hop nay dugce khqu trong 3 gio &
nhiét d6 trong phong. Hon hgp phén ung nay dugc bdc hoi va chiét bing dung dich
Na,CO; bdo hoa va ba lin bing diclometan. Céc 16p hitu co duge thu gom, 1am kho béng
natri sulfat va béc hoi dén kho. San phdm tho dugc sir dung ma khong can tinh ché thém.
Thu dugc metyl (3RS)-3-amino-3-(3-clophenyl)butanoat mong mudn (1,83 g, hidu suit
dinh lugng) 13 diu mau ndu nhat, MS: m/e = 228,1/230,1 (M+H").

Budc 4: (6RS)-6-(3-Clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chét & ¢ myc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
466,1/468,1 (M+H"), bing cach sir dung chét twong ty véi chat duge mé ta trong Vi dy
13 bét diu tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, budc 1) va metyl (3RS)-3-
amino-3-(3-clophenyl)butanoat (Vi du 39, budc 3).

Vidu 40

(6RS)-6-(2-Clophenyl)-3 -[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Buégc 1: Metyl (3RS)-3-amino-3-(2-clophenyl)butanoat
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Hop chit & dé muc nay thu dugc dudi dang diu mau niu, MS: m/e = 228,1/230,1
(M+H"), bing céch sir dung chét tuvong tu véi chit duge md ta trong Vi du 39, cac bude
1,2 va 3 bat diu tir 1-(2-clophenyl)etanon.

Budc 2: (6RS)-6-(2-Clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu duoc dudi dang chit rén mau vang nhat, MS: m/e =
466,1/468,1 (M+H"), bing cach sir dung chit twong ti vai chét duge md ta trong Vi dyu
13 bt diu tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, budc 1) va metyl (3RS)-3-
amino-3-(2-clophenyl)butanoat (Vi du 40, budc 1).

Vidu 4l
(6RS)-6-(4-Clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Budce 1: Metyl (3RS)-3-amino-3-(4-clophenyl)butanoat

Hop chit & d& muc nay thu dugc dudi dang ddu mau ndu, MS: m/e = 228,1/230,1
(M+H"), bang cach sir dung chét twong tu voi chét dugc mé ta trong Vi dy 39, cac bude
1,2 va 3 bat dau tir 1-(4-clophenyl)etanon.

Budc 2: (6RS)-6-(4-Clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chét & dé muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
466,1/468,1 (M+H™), b?mg cach st dung chét tuong tu véi chit dugc mo ta trong Vi du
13 bt diu tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, buéc 1) va metyl (3RS)-3-
amino-3-(4-clophenyl)butanoat (Vi du 41, buoc 1).

Vidu42
(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-(3-metoxyphenyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Hop chét & & muc nay thu dugc dudi dang chét rin mau tre"lng, MS: m/e = 462,2
(M+H"), bang cach sir dung chét trong tu v&i chit dugc mé ta trong Vi du 13 bat diu tir
2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, buéc 1) va metyl (3RS)-3-amino-3-(3-
metoxyphenyl)butanoat.

Vidu 43

(6RS)-6-tert-Butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-hexahydropyrimidin-

2,4-dion;
F O
N:__N\X
FoO

Hop chat & dé muc nay thu dugc dudi dang cht rén mau vang nhat, MS: m/e =
397,2 (M+H"), bing cach sir dung chit tuong tu véi chat dugc mé ta trong Vi du 1, cac
budc 2 va 4 bat dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, budc 1) va metyl
(3RS)-3-amino-3,4,4-trimetylpentanoat hydroclorua.

Vidu 44

(6RS)-6-tert-Butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-

0=

Hop chit & dé& muc ndy thu dugc dudi dang dau khong mau, MS: m/e = 411,2

hexahydropyrimidin-2,4-dion;

(M+H"), bing cach sir dung chét trong tw v6i chit duge mé ta trong Vi du 1, budc 4 bat
dau tu (6RS)-6-tert-butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-
hexahydropyrimidin-2,4-dion (Vi du 44) va iodometan.

Vidu45

(6RS)-3-[3-Flo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
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Hop chét & d& muc nay thu dugc dudi dang chét rdn mau tring, MS: m/e = 414,2
(M+H"), bing céach sir dung chét tuong tu vai chit dugc md ta trong Vi du 32 bit ddu tir
axit 5-bromo-3-flopicolinic va etyl (3RS)-3-amino-3-phenyl-butanoat.

Vidu 46
(6RS)-1,6-Dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-3-(triflometyl)-2-
pyridyljhexahydropyrimidin-2,4-dion;

Hop chit & d& muc ndy thu dugc dudi dang chét rin mau ving, MS: m/e = 464,2
(M+H"), bing cach st dung chét twong tur v&i chit duge mé ta trong Vi du 32 bt diu tir
axit 5-bromo-3-(triflometyl)picolinic va etyl (3RS)-3-amino-3-phenyl-butanoat.

Vidu 47
(6RS)-3-[2-Clo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
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Hop chét & d& muc nay thu dugc dudi dang diu mau vang, MS: m/e = 430,2/432,2
(M+HM), bang cach sir dung chét tuong tu véi chét duge mo ta trong Vi du 13 bit dau tir
2-clo-4-(2-phenyletynyl)anilin (Vi du 2, buéc 1) va metyl (3RS)-3-amino-3-(pyridin-3-
yl).

Vidu 48
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(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-etyl-1-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
446,2 (M+H"), béng cach sur dung chét tuong tu voi chét duoc md ta trong Vi du 13 bat
dau tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, bwdc 1) va metyl (3RS)-3-

amino-3-phenyl-pentanoat.
Vidu 49

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
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Bude 1: (R,E)-2-Metyl-N-[1-(3-pyridyl)etyliden]propan-2-sulfinamit

1-(Pyridin-3-yl)etanon (10 g, 82,6 mmol) dugc hoa tan trong 200 ml THF. Bb
sung (R)-2-metylpropan-2-sulfinamit (CAS 196929-78-9) (10,0 g, 82,6 mmol, 1,0 duong
lugng) va titan(IV) etoxit (37,7 g, 34,2 ml, 165 mmol, 2,0 duong lugng) va hén hop nay
dugc khudy trong 4 gio & nhiét d6 65°C. Lam lanh hén hgp phan Gng nay va bd sung
dung dich NaHCOj; bédo hoda va etyl axetat. Huyén phu dugce tao thanh dugc loc qua xelit
va phin dich loc dwoc chiét hai 14n bing etyl axetat. Rira cac 16p hitu co bang nudc mudi,
lam kho bing natri sulfat va béc hoi dén khé. San phdm thé dugc tinh ché bang sic ky
nhanh trén ¢t silicagel, rira giai bing gradien etyl axetat:heptan theo ty 1& tir 0:100 dén
100:0 va gradien metanol:diclometan theo ty 1€ tir 0:100 dén 20:80. Thu dugc (R,E)-2-
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metyl-N-[1-(3-pyridyl)etyliden]propan-2-sulfinamit mong mudn (10,5 g, hiéu sut 57%)
14 ddu mau vang, MS: m/e = 225,1 (M+H").

Budc 2: Metyl (35)-3-[[(R)-tert-butylsulfinyl]amino]-3-(3-pyridyl)butanoat

Metyl axetat (10,4 g, 11,1 ml, 140 mmol, 3 duong lugng) dugc hoa tan trong 200
ml THF khé va lam lanh dung dich nay xubng -70°C. B sung timg giot LDA (2,0 M
trong THF /heptan/etylbenzen) (70,2 ml, 140 mmol, 3 duong lugng) & nhiét d6 nam trong
khoang tir -75°C dén -65°C va hén hop nay duogc khudy trong 45 phut & nhiét d6 -70°C.
B4 sung timg giot clotitan triisopropoxit (36,6 g, 140 mmol, 3 duong lwong) duoc hoa tan
trong 20 ml THF khé & nhiét d6 nim trong khoang tir -75°C dén -65°C va hdn hgp nay
duoc khudy trong 45 phut & nhiét d6 -70°C. B sung timg giot (R,E)-2-metyl-N-[1-(3-
pyridyl)etyliden]propan-2-sulfinamit (Vi du 49, bwoc 1) (10,5 g, 46,8 mmol) duoc hoa
tan trong 20 ml THF khé & nhiét d6 nim trong khoang tir -75°C dén -65°C va hdn hop
nay dugc khudy trong 1 gid & nhiét d6 -70°C. Bb sung dung dich NaHCO; bdo hoa va
hdn hop nay duoc khudy trong 10 phit. BS sung etyl axetat vao huyén phu duge tao
thanh va hén hop nay dugc khudy trong 10 phit. Huyén phu duge tao thanh duoc loc qua
xelit va phin dich loc dugc chiét hai lan bang etyl axetat. Rira céc 16p hiru co bang nudc
mudi, 1am kho bang natri sulfat va boc hoi dén kho. San pham thé dugc tinh ché bing sic
ky nhanh trén cot silicagel rira giai bang gradien etyl axetat:heptan theo ty 18 tir 0:100 dén
100:0. Thu dugc metyl (35)-3-[[(R)-tert-butylsulfinyl]amino]-3-(3-pyridyl)butanoat
mong mudn (13,6 g, hiéu sudt 97 %) 14 ddu mau vang, MS: m/e = 299,1 (M+H").

Budc 3: Metyl (3S)-3-amino-3-(3-pyridyl)butanoat

Metyl (3S)-3-[[(R)-tert-butylsulfinyl]amino]-3-(3-pyridyl)butanoat (Vi du 49,
budc 2) (8,5 g, 22,8 mmol) dugc hoa tan trong 35 ml MeOH va bd sung HCI (4N trong
dioxan) (110 ml, 440 mmol, 20 duong lugng). Hén hop nay duoc khudy trong 16 gio &
nhiét d6 trong phong. Hon hop phan tng nay dugc bbc hoi va chiét bang dung dich
Na,CO; bdo hoa va ba lin bﬁng diclometan. Cac 16p hiru co dugce thu gom, lam kho b?ing
natri sulfat va bdc hoi dén khé. San phim thé dugc tinh ché bang sic ky nhanh trén cot
silicagel, rira giai bing gradien metanol:diclometan theo ty 1& tir 0:100 dén 85:15. Thu
dugc metyl (3S)-3-amino-3-(3-pyridyl)butanoat mong mudn (4,1 g, hidu sudt 93%) 1a dau
mau ndu, MS: m/e = 195,1 (M+H").
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Budc 4: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu duogc dudi dang chit rén mau vang nhat, MS: m/e =
432,2 (M+H"Y), béng cach sir dung chét tuong tu véi chét duge mé ta trong Vi du 5, bude
1, Vidu 1, budc 3 va budc 4 bét ddu tir 2,6-diflo-4-phenyletynyl-phenylamin (V7 du I,
budc 1) va metyl (3S)-3-amino-3-(3-pyridyl)butanoat (Vi du 49, budc 3).
Vidu 50
(6S)-3-[3-Flo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;

|
(¢] N.
B \'
N [e]
4

Hop chét & d& muc nay thu dugc dudi dang chit ran mau tring, MS: m/e = 415,2
(M+H"), béng cach st dung chét tuong tw véi chit duge mé ta trong Vi du 32 bét dau tir
axit 5-bromo-3-flopicolinic va metyl (3S)-3-amino-3-(3-pyridyl)butanoat (Vi du 49, budc
3).

Vidu 51
(6RS)-6-(6-Clo-3-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Budc 1: Metyl (3RS)-3-amino-3-(6-clo-3-pyridyl)butanoat

Hop chét & d& muc nay thu dugc dudi dang diu mau niu nhat, MS: m/e = 229,1
(M+H"), bang céach st dung chit tuong tu véi chit duge mé ta trong Vi du 39, cac budce

1, 2 va 3 bat dau tir 1-(6-clopyridin-3-yl)etanon.
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Budc 2: (6RS)-6-(6-Clo-3-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e =
466,1/468,1 (M+H"), bing cach sir dung chét twong tu véi chit dugc mo ta trong Vi du 5,
budc 1, Vidy 1, bude 3 va bude 4 bit du tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du
1, bucc 1) va metyl (3RS)-3-amino-3-(6-clo-3-pyridyl)butanoat (Vi du 51, budc 1).

Vidu 52
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-etyl-6-metyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;

o
0

Hop chat & dé muc nay thu dugc duéi dang chét rin mau ndu nhat, MS: m/e =
446,2 (M+H"), béng cach sir dung chét tuong tu véi chét duge mb ta trong Vi du 5, bude
1, Vi du 1, budc 3 va budc 4 bing cach sir dung iodoetan thay cho iodometan bit dau tir
2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) va metyl (3S)-3-amino-3-(3-
pyridyl)butanoat (Vi du 49, bwdc 3).
Vidu 53

(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl}phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;

Buée 1: (6S)-3-(2,6-diflo-4-iodo-phenyl)-1,6-dimetyl-6-(3-pyridyl) hexahydropyrimidin-
2,4-dion;
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Hop chit & dé& muc nay thu dugc dudi dang chét rin mau vang, MS: m/e = 458,2
(M+HD), béng cach sir dung chét tuong tu voi chit dugc md ta trong Vi du 5, bude 1, Vi
du 1, bude 3 va budce 4 bit ddu tir 2,6-diflo-4-iodo-phenylamin va metyl (3S)-3-amino-3-
(3-pyridyl)butanoat (Vi du 49, budc 3).

Buéc  2:  (6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;

Hop chit & & muc nay thu dugc dudi dang chit rén mau vang nhat, MS: m/e =
433,2 (M+H"), béng cach st dung chét tuong tu véi chét dugec mé ta trong Vi du 1, cac
busc 1 bat diu tr  (6S)-3-(2,6-diflo-4-iodo-phenyl)-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion (Vi du 53, budc 1) va 3-etynylpyridin.

Vidu 54

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-metyl-3-
pyridyl)hexahydropyrimidin-2,4-dion;

Budce 1: Metyl (3S)-3-amino-3-(6-metyl-3-pyridyl)butanoat

Hop chit & d& muc nay thu dugc dudi dang ddu mau nau nhat, MS: m/e = 209,2
(M+H"), bing cach sir dung chét tuong ty voi chat duge md ta trong Vi du 49, céc budce
1,2 va 3 bat déu tir 1-(6-metylpyridin-3-yl)etanon.

Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-metyl-3-pyridyl)
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugc dudi dang chit rdn mau vang, MS: m/e = 446,2
(M+H"), bing cach sir dung chét tvong tu véi chit dugc mé ta trong Vi du 5, bude 1, Vi
du 1, bude 3 va budc 4 bt ddu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi dy I, budc 1)
va metyl (3S)-3-amino-3-(6-metyl-3-pyridyl)butanoat (Vi du 54, buoc 1).

Vidu 55
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-4-yl-
hexahydropyrimidin-2,4-dion;

Budc 1: Metyl (3S)-3-amino-3-pyrimidin-4-yl-butanoat

Hop chit & @ muc nay thu dugce duéi dang diu mau vang nhat, MS: m/e = 196,1
(M+H"), bing cach sir dung chét tuong ty vi chit duge mé ta trong Vi du 49, cac bude

1,2 va 3 bat dAu tir 1-pyrimidin-4-yletanon.

Budc 2:  (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-4-yl-
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugce dudi dang chét rdn mau tréng, MS: m/e = 433,2
(M+H"), béng cach st dung chét tuong ty voi chit duoc md ta trong Vi du 5, budc 1, Vi
du 1, budc 3 va budc 4 bét du tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, budc 1)
va metyl (3S)-3-amino-3-pyrimidin-4-yl-butanoat (Vi du 55, budc 1).

Vidu 56

(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-5-yl-
hexahydropyrimidin-2,4-dion;
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Budc 1: Metyl (3S)-3-amino-3-pyrimidin-5-yl-butanoat

Hop chit & d& muc nay thu dugc dudi dang dau mau vang nhat, MS: m/e = 196,1
(M+H"), bang céch st dung chit tuong tu véi chat duge md ta trong Vi du 49, cic budc

1,2 va 3 bat ddu tir 1-pyrimidin-5-yletanon.
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Budc 2:  (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-5-yl-
hexahydropyrimidin-2,4-dion;

Hop chat & dé muc nay thu duogc dudi dang dau mau vang nhat, MS: m/e = 433,2
(M+H"), bang cach sir dung chét trong tu v&i chit duge mé ta trong Vi du 5, bude 1, Vi
du 1, budc 3 va budc 4 bit du tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buée 1)
va metyl (3S)-3-amino-3-pyrimidin-5-yl-butanoat (Vi du 56, buoc I).

Vidu 57
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrazin-2-yl-
hexahydropyrimidin-2,4-dion;
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Budc 1: Metyl (3S)-3-amino-3-pyrazin-2-yl-butanoat

Hop chét & dé muc nay thu dugc dudi dang chit ban rin mau niu nhat, MS: m/e =
196,1 (M+H"), bing cach st dung cht trong tur v&i chét duge mé ta trong Vi du 49, céc
bude 1,2 va 3 bit dau tir 1-pyrazin-2-yletanon.

Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrazin-2-yl-
hexahydropyrimidin-2,4-dion;

Hop chét & d& muc nay thu dugc dudi dang diu mau vang nhat, MS: m/e = 433,2
(M+H"), b'?mg cach sur dung chét twong tu voi chit duge md ta trong Vi du 5, bude 1, Vi
du 1, budc 3 va budc 4 bat dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, budc 1)
va metyl (3S)-3-amino-3-pyrazin-2-yl-butanoat (Vi du 57, budc 1).

Vidu 58
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-3-yl-
hexahydropyrimidin-2,4-dion;
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Buéce 1: Metyl (3S)-3-amino-3-pyridazin-3-yl-butanoat

Hop chit & dé& muc nay thu duoc dudi dang ddu mau nau sdm, MS: m/e = 196,1
(M+HY), bz‘?mg cach str dung chét tuong ty voi chit dugc md ta trong Vi du 49, cac budc
1,2 va 3 bat ddu tir 1-(pyridazin-3-yl)etanon.
Budéc 2:  (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-3-yl-
hexahydropyrimidin-2,4-dion;

Hop chét & d& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
433,2 (M+H"), bing cach sir dung chit twong tu véi chét duge mé ta trong Vi du 1, bude
2, budc 3 va bude 4 bing cach sir dung DMF thay cho toluen trong budc 2 bat dau tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du I, buoc 1) va metyl (3S)-3-amino-3-pyridazin-3-
yl-butanoat (Vi du 58, budc 1).
Vidu 59
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl}-6-(5-flo-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Budc 1: Metyl (3S)-3-amino-3-(5-flo-3-pyridyl)butanoat

Hop chit & dé muc nay thu dugc dudi dang diu mau vang, MS: m/e = 213,1
(M+H"), béng cach sir dung chét tuong tyu voi chit dugc mé ta trong Vi du 49, cac budce
1,2 va 3 bét ddu tir 1-(5-flopyridin-3-yl)etanon.
Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(5-flo-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Hop chit & d& muc nay thu dugc dudi dang chit rin mau vang, MS: m/e = 450,2
(M+H"), béng cach sur dung chét tuong tu voi chit dugc mé ta trong Vidu 5, bude 1, Vi
du 1, budc 3 va budc 4 bit diu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1)
va metyl (3S)-3-amino-3-(5-flo-3-pyridyl)butanoat (Vi du 59, budc 1).

Vi du 60

(6S)-6-(2-Clo-4-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Budce 1: Metyl (3S)-3-amino-3-(2-clo-4-pyridyl)butanoat

Hop chit & & muc nay thu duge dudi dang diu mau ndu nhat, MS: m/e =
229,1/231,0 (M+H"), bing cach sir dung chét tuong tu véi chit duge mo ta trong Vi du
49, cac budce 1,2 va 3 bat dau tir 1-(2-clopyridin-4-yl)etanon.

Budc 2: (6S)-6-(2-Clo-4-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & d&& muc nay thu dugc duéi dang chét rin mau tring, MS: m/e =
466,2/468,2 (M+H"), béng cach stir dung chét tuong tu voi chit dugc mo ta trong Vidu 5,
budc 1, Vidu 1, bude 3 va bude 4 bét diu tir 2,6-diflo-4-phenyletynyl-phenylamin (V7 du
1, budc 1) va metyl (3S)-3-amino-3-(2-clo-4-pyridyl)butanoat (Vi du 60, bucc 1).

Vidu 61

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-4-yl-
hexahydropyrimidin-2,4-dion;
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Budc 1: Metyl (3S)-3-amino-3-pyridazin-4-yl-butanoat

Hop chit & dé muc nay thu duge dudi dang dau mau nu nhat, MS: m/e = 196,1
(M+H"), bang cach str dung chét twong tu véi chit dwoc mo ta trong Vi du 49, cac budc
1,2 va 3 bat dau tir 1-(pyridazin-4-yl)etanon.

Buéc 2:  (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-4-yl-
hexahydropyrimidin-2,4-dion;

Hop chét & d& muc nay thu dugc dudi dang chit rin mau ndu, MS: m/e = 433,2
(M+H"), béng cach sir dung chét twong tu véi chit duge mé ta trong Vi du 5, bude 1, Vi
du 1, bude 3 va budc 4 bt dau tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, bucc 1)
va metyl (3S)-3-amino-3-pyridazin-4-yl-butanoat (Vi du 61, buoc 1).

Vi du 62
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin-2,4-dion;
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Budc 1: Metyl (3S)-3-amino-3-(2-metyl-4-pyridyl)butanoat

Hop chit & dé muc nay thu duogc dudi dang diu mau vang nhat, MS: m/e = 209,2
(M+H"), bang céach sir dung chét tvong tu v4i chit duge md ta trong Vi du 49, cac budce
1,2 va 3 bét dau tir 1-(2-metylpyridin-4-yl)etanon.

Budce 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu duoc duéi dang chét rdn mau tring, MS: m/e = 446,2
(M+H"), béng cach str dung chét tuong tu voi chit dugc mo ta trong Vi du 5, buée 1, Vi
du 1, budc 3 va budc 4 bit diu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, budc 1)
va metyl (3S)-3-amino-3-(2-metyl-4-pyridyl)butanoat (Vi du 62, budc 1).

Vidu 63
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxy-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Budc 1: Metyl (3S)-3-amino-3-(6-metoxy-3-pyridyl)butanoat

Hop chit & dé muc nay thu duoc dudi dang dau mau vang nhat, MS: m/e = 225,1
(M+H"), béng cach str dung chét tuong tu voi chit dugc mo ta trong Vi du 49, cic budc
1,2 va 3 bat dau tir 1-(6-metoxypyridin-3-yl)etanon.

Budce 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxy-3-pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;

Hop chit & ¢& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
462,2 (M+H"), bing cach sir dung chit twong tu vai chat duge md ta trong Vi du 1, bude
2, budc 3 va bude 4 bit ddu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du 1, bude 1) va
metyl (3S)-3-amino-3-(6-metoxy-3-pyridyl)butanoat (Vi du 63, buwcc 1).

Vi du 64

(6S)-6-(2-Clo-4-pyridyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chit rin mau cam, MS: m/e = 467,1/469,1
(M+H)), béng cach sir dung chét tuong ty voi chat duge mo ta trong Vi du 5, bude 1, Vi
du 1, budc 3 va buoc 4 bét dau tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, budc
1) va metyl (3S)-3-amino-3-(2-clo-4-pyridyl)butanoat (Vi du 60, budc 1).

Vidu 65
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1H-pyridin-3-
yDhexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxy-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion (Vi du 63) (65 mg, 0,14 mmol) dugc hoa tan trong
clorofom (1,0 ml) va bd sung BBr; (1M trong diclometan) (170 ul, 0,17 mmol, 1,2 duong
lugng) & nhiét d6 trong phong. Hén hop nay dugc khudy trong 6 gio & nhiét d6 60°C.
Lam lanh hdn hop phéan tng nay va chiét bing dung dich NaHCO; bio hoa. Lép chira
nude duge chiét bing diclometan. Lép hitu co nay dugc tai nap truc tiép 1én trén cot
silicagel. San pham thé dugc tinh ché bang sic ky nhanh, rira gidi bang gradien
metanol:diclometan theo ty 1€ tir 0:100 dén 10:90. Thu duge (6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1H-pyridin-3-yl)hexahydropyrimidin-2,4-
dion; mong mudn (41 mg, hiéu suit 65%) la chit rdn mau tréng, MS: m/e = 448,2

(M+H™H.
Vi du 66

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-6-0x0-3-
pyridyDhexahydropyrimidin-2,4-dion,;

|
0. _N
X0
. 0
=

g

(40 mg, 0,089 mmol) (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-
(6-ox0-1H-pyridin-3-yl)hexahydropyrimidin-2,4-dion (Vi du 65) dugc hoa tan trong
DMF (1 ml) va bd sung kali cacbonat (37 mg, 0,268 mmol, 3 duong luong),
tetrabutylamoni iodua (3,3 mg, 0,009 mmol, 0,1 duong lugng) va iodometan (25 mg, 11
ul, 0,18 mmol, 2 duwong lugng) & nhi¢t d6 trong phong. Hon hop nay dugc khudy trong
16 gitr & nhiét do 40°C. Hn hop phan tng nay dugc bdc hdi véi isolute®. San phém thé
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dugc tinh ché bang sic ky nhanh trén cot silicagel rira giai bing gradien
metanol:diclometan theo ty 1& tir 0:100 dén 10:90. Thu dugc (6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-6-oxo-3-pyridyl)hexahydropyrimidin-2,4-
dion; mong mudn (35 mg, hiéu suit 85%) la dau khong mau, MS: m/e = 462,2 (M+H").
Vidu 67

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(1-etyl-6-oxo0-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
476,4 (M+H"), bing cach sir dung chét tuong tu v&i chit duge mé ta trong Vi du 66 bing
cach sit dung iodoetan thay cho iodometan bit dau tr (6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1H-pyridin-3-yl)hexahydropyrimidin-2,4-
dion (Vi du 65).

Vidu 68

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(1-isopropyl-6-oxo-3-pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;
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Hop chit ¢ d& muc nay thu dugc dudi dang chit rén mau vang nhat, MS: m/e =
490,3 (M+H"), bing cach sir dung chat tuong tu véi chét duge mé ta trong Vi du 66 bing
cach sit dung 2-iodopropan thay cho iodometan bit ddu tr (6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1 H-pyridin-3-yl)hexahydropyrimidin-2,4-
dion (Vi du 65).
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Vi du 69

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-isopropoxy-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Hop chit & dé muc niy thu dugc duéi dang chét ban rin mau vang nhat, MS: m/e

= 490,4 (M+H"), duoc tao thanh dudi dang san phém phu trong Vi du 68.
Vidu 70

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-6-metyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;

Buéce 1: Metyl (3S)-3-(isopropylamino)-3-(3-pyridyl)butanoat

Metyl (3S)-3-amino-3-(3-pyridyl)butanoat (Vi du 49, budc 3) (200 mg, 1,03 mmol)
duoc hoa tan trong diclometan (2,0 ml) va bd sung axit trifloaxetic (0,16 ml, 2,06 mmol,
2,0 duong luong), axeton (0,23 ml, 3,09 mmol, 3 duong lugng) va tetrametylamoni
triaxetoxyborohydrua (406 mg, 1,54 mmol, 1,5 duong lugng) & nhiét do trong phong.
H3n hop nay duoc khudy trong 16 gio & nhiét d 45°C. Chiét hdn hop phan tng nay
bang dung dich NaHCOj; bdo hoa va hai lan bang diclometan. Céc 16p hitu co dugc thu
gom va béc hoi dén kho. San phdm thé dugc tinh ché bang sic ky nhanh trén cot silicagel
rira giai bing gradien metanol:etyl axetat theo ty 1¢ tir 0:100 dén 10:90. Thu dugc metyl
(3S)-3-(isopropylamino)-3-(3-pyridyl)butanoat mong muén (117 mg, hiéu suit 48%)
dudi dang chét 1ong mau vang nhat, MS: m/e = 237,2 (M+H").
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Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-6-metyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;

Hop chét & dé muc nay thu dugc dudi dang ddu mau vang nhat, MS: m/e = 460,3
M+HM), béng cach sir dung chét tuong ty voi chit dugc mé ta trong Vi du 1, budc 2
bing cach sir dung DMF thay cho toluen bat dau tir 2,6-diflo-4-phenyletynyl-phenylamin
(Vi du 1, budc 1) va metyl (3S)-3-(isopropylamino)-3-(3-pyridyl)butanoat (Vi du 70,
buoc 1).

Vidu71

(6S)-3-[2-Clo-6-flo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;
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Budc 1: (6S)-3-(4-Bromo-2-clo-6-flo-phenyl)-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;

Hop chit & dé muc nay thu dugc dudi dang chit rén mau tréng, MS: m/e =
426,1/428,1 (M+H"), bing cach sir dung chét tuong tu v&i chat duge mé ta trong Vidu 1,
buéde 2, budc 3 va budce 4 bang cach sir dung DMF thay cho toluen trong budc 2 bit ddu
tr 4-bromo-2-clo-6-flo-anilin va metyl (3S)-3-amino-3-(3-pyridyl)butanoat (Vi du 49,
buoc 3).

Budc 2: (6S)-3-[2-Clo-6-flo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion;

Hop chit & d& muc nay thu dugc dudi dang chit rin mau vang, MS: m/e = 448,2/450,2
(M+H"), bing cach sir dung chét tuong tu véi chit dugc mé ta trong Vi du 1, cac budce 1
bt dau tu (6S)-3-(4-bromo-2-clo-6-flo-phenyl)-1,6-dimetyl-6-(3-pyridyl)
hexahydropyrimidin-2,4-dion (Vi du 71, budc 1) va phenylaxetylen.

Vidu 72
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(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-6-phenyl-6-
(triflometyl)hexahydropyrimidin-2,4-dion;

Budc 1: Metyl (3RS)-3-amino-4,4,4-triflo-3-phenyl-butanoat

Hop chit & d& muc nay thu dwgc dudi dang chit 16ng mau vang nhat, MS: m/e =
262,2 (M+H"), bang cach sir dung chét tvong tw vdi chit duge mé ta trong Vi du 39, cac
budc 1,2 va 3 bét dAu tir 2,2,2-triflo-1-phenyletanon.

Budce 2: (6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-metyl-6-phenyl-6-
(triflometyl) hexahydropyrimidin-2,4-dion;

Hop chét & d& muc nay thu dugc as a light red solid, MS: m/e = 486,3 (M+H"), bing cach
s dung chét tuong ty vdi chat dugc m6 ta trong Vi du S, bude 1, Vi du 1, budc 3 va
budc 4 bit ddu tir 2,6-diflo-4-[2-(3-pyridyl)etynyl]anilin (Vi du 15, buéc 1) va metyl
(3RS)-3-amino-4,4,4-triflo-3-phenyl-butanoat (Vi du 72, budc 1).

Vidu 73

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxy-4-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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Budce 1: Metyl (3S)-3-amino-3-(2-metoxy-4-pyridyl)butanoat

Hgp chéit & d& muc nay thu dugc dudi dang dau mau vang nhat, MS: m/e = 225,2
(M+H"), bang cach sir dung chit tuong tu véi chit duge mo ta trong Vi du 49, cac budce

1,2 va 3 bét ddu tir 1-(2-metoxypyridin-4-yl)etanon (CAS 764708-20-5).
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Budce 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxy-4-pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;

Hop chét & d& muc nay thu dugc dudi dang chit ran mau tring, MS: m/e = 462,3
(M+H"), b'fmg cach str dung chét tuong tu voi chit duge mé ta trong Vi du 1, budc 2,
budc 3 va budc 4 bang cach sir dung DMF thay cho toluen trong budc 2 bét dau tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du 1, buwcdc 1) va metyl (3S)-3-amino-3-(2-metoxy-
4-pyridyl)butanoat (Vi du 73, buoc 1).

Vidu 74

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-oxo-1H-pyridin-4-
yl)hexahydropyrimidin-2,4-dion;
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Hop chit & dé muc nay thu duoc dudi dang chit rin mau tréng, MS: m/e = 448,3
(M+H"), béing cach st dung chét trong tw véi chit duge mb ta trong Vi du 65 bt dau tir
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxy-4-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion (Vi du 73).

Vidu75
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-2-ox0-4-
pyridyl)hexahydropyrimidin-2,4-dion;
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Hop chat & d& muc nay thu dugc dudi dang chét rin mau tréng, MS: m/e = 462,2

(M+H"), bing cach sir dung chit tuong ty véi chit duge mé ta trong Vi du 66 bit dau tir

-88-



21751

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-oxo-1H-pyridin-4-
yDhexahydropyrimidin-2,4-dion (Vi du 74).

Vidu 76

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metylpyrimidin-4-
yDhexahydropyrimidin-2,4-dion
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Budc 1: Metyl (3S)-3-amino-3-(2-metylpyrimidin-4-yl)butanoat

Hop chit & d& muc nay thu dugc dudi dang dau mau vang nhat, MS: m/e = 210,1
(M+H"), bing cach sir dung chit twong tu véi chét duge md ta trong Vi du 49, cac budce
1,2 va 3 bat diu tir 1-(2-metylpyrimidin-4-yl)etanon.
Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metylpyrimidin-4-
yl)hexahydropyrimidin-2,4-dion

Hop chit & d& muc nay thu dugc dudi dang bot mau tring, MS: m/e = 447,2
(M+H"), bing céach str dung chét tuong tu véi chit dugc mé ta trong Vi du 1, buéde 2,
budc 3 va budc 4 bang cach sir dung DMF thay cho toluen trong budc 2 bat du tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du I, buéc 1) va metyl (3S)-3-amino-3-(2-
metylpyrimidin-4-yl)butanoat (Vi du 76, budc 1).

Vidu 77

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-etyl-6-metyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin-2,4-dion
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Hop chit & dé muc nay thu duogc dudi dang chit rin mau tréng, MS: m/e = 460,3
(M+H"), bang cach sir dung chét trong tu v&i chit dugc mo ta trong Vi du 5, bude 1, Vi
du 1, budc 3 va budc 4 bang cach sir dung iodoetan thay cho iodometan trong buéc cubi
cung bét ddu tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, budc 1) va metyl (3S)-3-
amino-3-(2-metyl-4-pyridyl)butanoat (Vi du 62, budc 1).

Vidu 78

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-
pyridyl)hexahydropyrimidin-2,4-dion
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Budc 1: Metyl (3S)-3-amino-3-(4-pyridyl)butanoat

Hop chét & d& muc nay thu dugc duéi dang chét long mau vang, MS: m/e = 195,1
(M+H"), béng cach sir dung chét tuong tu voi chit duge mo ta trong Vi du 49, cac budc
1,2 va 3 bat dau tir 1-(pyridin-4-yl)etanon.
Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-pyridyl)
hexahydropyrimidin-2,4-dion

Hop chit & dé muc nay thu dwoc dudi dang chét rin mau tring, MS: m/e = 432,2
(M+H"), bing cach sir dung chit tuong tw véi chit duge md ta trong Vi du 1, budc 2,
budc 3 va budc 4 bing cach sit dung DMF thay cho toluen trong budc 2 bat dau tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du 1, buéc 1) va metyl (3S)-3-amino-3-(4-
pyridyl)butanoat (Vi du 78, budc 1).
Vidu 79

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxypyrimidin-5-yl)-1 ,6-dimetyl-
hexahydropyrimidin-2,4-dion

-90-



21751

|
SSiel
Poaths
=
J

Budce 1: Metyl (3S)-3-amino-3-(2-metoxypyrimidin-5-yl)butanoat

Hop chit & d& muc nay thu dugc dudi dang dau mau vang, MS: m/e = 226,1
(M+HY), béng cach sur dung chét tuong tu voi chit dugc mé ta trong Vi du 49, cac bude
1,2 va 3 bt dau tir 1-(2-metoxypyrimidin-5-yl)etanon.
Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxypyrimidin-5-yl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion

Hop chét & d& muc nay thu duge dudi dang ddu khéng mau, MS: m/e = 463,3
(M+H"Y), bﬁ'mg cach su dung chét tuong tu voi chit duogc mé ta trong Vi du 1, buéce 2,
budc 3 va budc 4 bing cach sit dung DMF thay cho toluen trong budc 2 bét diu tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du 1, bwéc 1) va metyl (3S)-3-amino-3-(2-
metoxypyrimidin-S-yl)butanoat (Vi du 79, budc 1).
Vidu 80
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl}-1,6-dimetyl-6-(2-oxo-1H-pyrimidin-5-
yl)hexahydropyrimidin-2,4-dion
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Hop chét & dé muc nay thu dugc duéi dang chit rin mau vang, MS: m/e = 449,2
(M+H"), bang cach str dung chét tuong tu voi chit dwoc mb ta trong Vi du 65 bit dau tir
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxypyrimidin-5-yl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion (Vi du 79).

Vi du 81
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxypyridazin-3-yl)-1,6-dimetyl-
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Budc 1: Metyl (3S)-3-amino-3-(6-metoxypyridazin-3-yl)butanoat

hexahydropyrimidin-2,4-dion

Hop chit & d& muc nay thu dugc dudi dang d4u mau nau nhat, MS: m/e = 226,1
(M+H"), bing cach sir dung chét tuong tu véi chit duge mo ta trong Vi du 49, cac bude
1,2 va 3 bét dau tir 1-(6-metoxypyridazin-3-yl)etanon (CAS 19194-98-0).

Buéc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxypyridazin-3-yl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion

Hop chit & dé muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e = 463,3
(M+H"), bz‘?mg cach str dung chét tuong tu voi chit dugc mo ta trong Vi du 1, budce 2,
budc 3 va budc 4 bang cach sit dung DMF thay cho toluen trong budc 2 bét dau tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du 1, bwdéc 1) va metyl (3S)-3-amino-3-(6-
metoxypyridazin-3-yl)butanoat (Vi du 81, bucc 1).

Vidu 82

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl}-1,6-dimetyl-6-(6-oxo-1H-pyridazin-3-
yDhexahydropyrimidin-2,4-dion
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Hop chit & dé muc nay thu duge dudi dang chit rin mau tréng, MS: m/e = 449,3
(M+H"), béng cach sir dung chét tvong tu véi chit duoc mé ta trong Vi du 65 bét dau tir

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxypyridazin-3-yl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion (Vi du 81).
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Vidu 83

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-6-oxo-pyridazin-3-
yDhexahydropyrimidin-2,4-dion
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Hop chéit & dé muc nay thu dugc dudi dang dau khéng mau, MS: m/e = 463,3
(M+H"), bang cach sir dung chét tuong tu véi chit dugc mé ta trong Vi du 66 bit dau tir
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo0-1H-pyridazin-3-
yhhexahydropyrimidin-2,4-dion (Vi du 82).

Vidu 84
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metylpyrolo[2,3-b]pyridin-
5-yl)hexahydropyrimidin-2,4-dion

Budc 1: 1-(1-Metylpyrolo[2,3-b]pyridin-5-yl)etanon

Hop chit & dé muc nay thu duoc dudi dang dau mau vang, MS: m/e = 175,1
(M+H"), bang céach sir dung chit tuong tu v&i chit duge md ta trong Vi du 1, bude 3 tir
1-(1H-pyrolo[2,3-b]pyridin-5-yl)etanon (CAS §3393-46-8).
Budc 2: Metyl (3S)-3-amino-3-(1-metylpyrolo[2,3-b]pyridin-5-yl)butanoat

Hop chit & d& muc nay thu dugc dudi dang dau mau vang, MS: m/e = 249,2
(M+H"), bing cach sir dung chét tuong tu véi chit duge mo ta trong Vi du 49, cac bude
1,2 va 3 bt ddu tir 1-(1-metylpyrolo[2,3-b]pyridin-5-yl)etanon (Vi du 84, budc 1).
Budc 3: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metylpyrolo [2,3-
b]pyridin-5-yl)hexahydropyrimidin-2,4-dion
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Hop chit & dé muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
485,3 (M+H"), béng cach st dung chét tuong tu vadi chit duge mo ta trong Vi du 1, budc
2, bude 3 va budce 4 bang cach sir dung DMF thay cho toluen trong budc 2 bét dau tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du 1, bwdc 1) va metyl (3S)-3-amino-3-(1-
metylpyrolo[2,3-b]pyridin-5-yl)butanoat (Vi du 84, budc 2).

Vidu 85

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-imidazo[1,2-b]pyridazin-6-yl-1,6-dimetyl-
hexahydropyrimidin-2,4-dion
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Budc 1: Metyl (3S)-3-amino-3-imidazo[1,2-b]pyridazin-6-yl-butanoat

Hop chét & dé& muc nay thu dugc dudi dang dau mau xanh da tri dam, MS: m/e =
235,2 (M+H"), bing cach sir dung chét tvong tw véi chit duge mo ta trong Vi du 49, cac
bude 1,2 va 3 bt dau tir 1-(imidazo[1,2-b]pyridazin-6-yl)etanon (CAS 1378816-95-5).
Budc 2: (6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]}-6-imidazo[1,2-b]pyridazin-6-yl-1,6-
dimetyl-hexahydropyrimidin-2,4-dion

Hop chét & d& muc nay thu duge duéi dang dau khong mau, MS: m/e = 472,3
(M+H"), bing cach sir dung chét twong tu voi chit duge mé ta trong Vi du 1, buée 2,
budc 3 va budc 4 bing cach sit dung DMF thay cho toluen trong budc 2 bit dau tir 2,6-
diflo-4-phenyletynyl-phenylamin (Vi du I, buéc 1) va metyl (3S)-3-amino-3-
imidazo[1,2-b]pyridazin-6-yl-butanoat (Vi du 85, buoc 1).

Vidu 86

(9aRS)-7-[2-Clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-¢]pyrimidin-1,6,8-trion
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Budc 1: 2-Clo-6-flo-4-(2-phenyletynyl)anilin

Hop chét & dé muc nay thu duoc duéi dang diu mau cam, MS: m/e = 246,1/248,1
(M+H"), bing céch sir dung chat twong tw véi chit dugc mé ta trong Vi du 1, budce 1 bat
déu tir 4-bromo-2-clo-6-floanilin va phenylaxetylen.

Budce 2: (9aRS)-7-[2-Clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e =
424.3/426,2 (M+H"), bang cach sir dung chit tuong tu voi chit duge mé ta trong Vi du 1,
budc 2 bit ddu tir 2-clo-6-flo-4-(2-phenyletynyl)anilin (Vi du 86, buéc 1) va metyl 2-
[(2RS)-2-metyl-3-0oxo0-piperazin-2-yl]axetat.
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1. Hop chét c6 cong thire I:

trong do:
Y 1a N hodc C-R;
R 14 hydro hoic F;
R' 14 hydro, halogen hodc C,.;-alkyl dugc thé bang halogen;
R? 14 hydro hodc C,-alkyl;
hoic R? cung v6i R* tao thanh vong di vong ¢ 6 canh chira -CH,-CH,-O-CH,-
hoic -CH,-CH,-NR-C(O)-;
R 14 hydro, C_;-alkyl, phenyl hodc benzyl;
R’ 14 phenyl hodc pyridinyl, trong d6 nguyén tr N trong nhém pyridinyl c6 thé ¢
cac vi tri khéc nhau;
R* 12 hydro, C,-alkyl hoic C,;-alkoxyalkyl;
R* 14 hydro, C,_;-alkyl, phenyl tity y dugc thé bing halogen hoidc C,_j-alkoxy, hodc
1a xycloalkyl, hogc 1a pyridinyl tuy y dugc thé bang halogen, C,s-alkyl, Ci-
alkoxy hodc =0, hoic 1a pyrimidinyl tuy y duoc thé b%mg C,.-alkyl, C,.7-alkoxy
hoic =0, hoic la 1-C s-alkyl-pyridinyl, hodc 1a pyrazinyl, hodc la
pyridazinyl thy y duoc thé b%mg C,7-alkyl, C,s-alkoxy hodc =0,
hodc 1a 1-metylpyrolo[2,3-b]pyridin-5-yl, hodc la 6-imidazo[1,2-b]pyridazin-6-yl;
hoic R* ciing véi R* tao thanh vong di vong c6 4, 5 hodc 6 canh chira -(CHy)s-, -
CH,-CH,-O-CH,-CH,-, -CH,-CH,-CH,-, -CH,-CH,-CH,-CH,-, -CH,-O-CH,-CH,-
hodac CH,-CH,-CH,-O-CHy;
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Rva R 1a hydro hodc C,.;-alkyl; hodc R* cung voi R’ tao thanh vong no cd 5
canh chira -CH,-CH,-CH;-;

hodc mudi dugc dung hodc mudi cng axit, hdn hop raxemic, hoic chét déng phén
d6i anh tuong rng ctia nd va/hodc chat dong phan quang hoc va/hodc chit dng phan

lap the cua no.

2. Hop chét theo diém 1, trong d6 hop chat nay c6 cong thirc IA:

2
R
1 R
R ﬁ/\nis
N R
.
R
0

1A
trong do:
Y 12 N hoge C-R';
R" 14 hydro hoic F;
R' 14 hydro, halogen hoic Cys-alkyl dugc thé bang halogen;
R?1a hydro hodc C,.7-alkyl;

R? 14 phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c¢6 thé &
cac vi tri khac nhau;

R* 1a hydro, C,7-alkyl hodc C,.;-alkoxyalkyl;

R*1a hydro, C;.;-alkyl, phenyl tuy y dugc thé bﬁng halogen hodc C,.;-alkoxy, hodc
1a xycloalkyl, hodc la pyridinyl tuy y dugc thé bang halogen, Cs-alkyl, C;.-
alkoxy hodc =0, hodc la pyrimidinyl tuy y dugc thé bang C,-alkyl, C;.s-alkoxy
hodc =0, hoic la 1-C,;-alkyl-pyridinyl, hodc 13 pyrazinyl, hodc la pyridazinyl tuy
y dugc thé bing C,.;-alkyl, Cj;-alkoxy hodc =O, hodc la 1-metylpyrolo[2,3-
b]pyridin-5-yl, hodc la 6-imidazo[1,2-b]pyridazin-6-yl;

R’ va R 12 hydro hoic C,s-alkyl;
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hodc mudi duoc dung hodc mudi cong axit, hdn hop raxemic, hodc chit ddng phéan dbi

anh tuong tng ctia né va/hodic chit ddng phan quang hoc va/hoidc chét ddng phén 14p thé

cua no.

3. Hop chét c6 cong thirc IA theo diém 2, trong d6 cac hop chét nay la:
3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-
dion;
3-[2-clo-4-(2-phenyletynyl)phenyl]-1,6,6-trimetyl-hexahydropyrimidin-2,4-dion;
(5RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,5,6,6-tetrametyl-
hexahydropyrimidin-2,4-dion;
3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6,6-trimetyl-hexahydropyrimidin-
2,4-dion;
3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1-etyl-6,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1-etyl-6-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6R)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
3—[2,6-diﬂo—4-(2-phenyletyny1)phenyl]-6,6-dietyl-hexahydropyrimidin-2,4-dion;
3—[2,6-diﬂo-4-(2-phenyletynyl)phenyl]-6,6-dietyl—1-metyl-hexahydropyrimidin-
2,4-dion;
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(6RS)-1,6-dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-2-pyridylJhexahydropyrimidin-
2,4-dion;
(6RS)-1,6-dimetyl-6-phenyl-3-[4-(2-phenyletynyl)phenyl]hexahydropyrimidin-2,4-
dion;

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-isopropyl-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(metoxymetyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-xyclohexyl-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[3-clo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2-clo-6-flo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-(3-clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyllphenyl]-1 ,6-dimetyl-
hexahydropyrimidin-2,4-dion;

(6RS)-6-(2-clophenyl)-3 -[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-(4-clophenyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1 ,6-dimetyl-
hexahydropyrimidin-2,4-dion;
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(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-(3-metoxyphenyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;

(6RS)-6-tert-butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-
hexahydropyrimidin-2,4-dion;
(6RS)-6-tert-butyl-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6RS)-3-[3-flo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6RS)-1,6-dimetyl-6-phenyl-3-[5-(2-phenyletynyl)-3-(triflometyl)-2-
pyridyl]hexahydropyrimidin-2,4-dion;
(6RS)-3-[2-clo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-6-etyl-1-metyl-6-phenyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyi]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[3-flo-5-(2-phenyletynyl)-2-pyridyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-6-(6-clo-3-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-etyl-6-metyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1 ,6-dimetyl-6-(6-metyl-3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1 ,6-dimetyl-6-pyrimidin-4-yl-
hexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrimidin-5-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyrazin-2-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-3-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(5-flo-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-6-(2-clo-4-pyridyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-pyridazin-4-yl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxy-3-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(68)-6-(2-clo-4-pyridyl)-3-[2,6-diflo-4-[2-(3-pyridyl)etynyl]phenyl]-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1H-pyridin-3-
yDhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-6-0x0-3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(1-etyl-6-oxo-3-pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;
(68)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(1-isopropyl-6-oxo-3-pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-isopropoxy-3 -pyridyl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-isopropyl-6-metyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(3-
pyridyl)hexahydropyrimidin-2,4-dion;
(6RS)-3-[2,6-diflo-4-[2-(3-pyridyD)etynyl]phenyl]-1-metyl-6-phenyl-6-
(triflometyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxy-4-pyridyl)-1,6-dimetyl-
hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-oxo-1H-pyridin-4-
yl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-2-ox0-4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(2-metylpyrimidin-4-
yDhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-etyl-6-metyl-6-(2-metyl-4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(4-
pyridyl)hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(2-metoxypyrimidin-5-yl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;(6S)-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-1,6-dimetyl-6-(2-oxo-1H-pyrimidin-5-
ylhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-(6-metoxypyridazin-3-yl)-1,6-
dimetyl-hexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(6-oxo-1H-pyridazin-3-
yDhexahydropyrimidin-2,4-dion;
(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metyl-6-oxo-
pyridazin-3-yl)hexahydropyrimidin-2,4-dion;
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(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,6-dimetyl-6-(1-metylpyrolo[2,3-
b]pyridin-5-yl)hexahydropyrimidin-2,4-dion; hodc

(6S)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-imidazo[1,2-b]pyridazin-6-yl-1,6-
dimetyl-hexahydropyrimidin-2,4-dion.

4. Hop chit theo diém 1, trong d6 hop chit nay ¢6 cong thirc IB-1 hogc IB-2:

(\o
o OYN ’ o OY
5
7 N RsR 7
Y (0]
>

R IB-1hogc R IB-2

trong do:
Y 14 N hoac C-RY;
R" 14 hydro hodc F;
R' 12 hydro, halogen hogc C;.;-alkyl dugc thé bang halogen,
R 1a hydro, C,-alkyl, phenyl hodc benzyl;
R’ 14 phenyl hozc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé & cac
vi tri khac nhau;
R 12 hydro, C,-alkyl hoic C,s-alkoxyalkyl;
R® va R* 1a hydro hoic Cys-alkyl;
hoac mudi dugc dung hodc mudi cong axit, hdn hop raxemic, hodc chét déng phén déi
anh tuong tmg cia né vi/hoic chit ddng phan quang hoc va/hodc chit déng phan 1ap thé
cua no.
5. Hop chit ¢6 cong thites IB-1 hoiic IB-2 theo diém 4, trong d6 céc hop chat nay la:
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3,4,9,9a-tetrahydro-1H-
pyrimido[6,1-c][1,4]Joxazin-6,8-dion;

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-¢]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl}-2,9a-dimetyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-isopropyl-9a-metyl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-benzyl-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-phenyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion; hodc
(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino{ 1,2-c]pyrimidin-1,6,8-trion.

Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc IC-1, IC-2, IC-3, IC-4,

IC-5 va IC-6:

R 4
1C-2

R 4
1C-4

S
RS 1C-6

trong do:
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Y 1a N hozc C-R";

R" 1a hydro hoic F;

R' 12 hydro, halogen hozc C,.;-alkyl dugc thé bang halogen;

R?1a hydro hodc C;_s-alkyl;

R’ 12 phenyl hodc pyridinyl, trong d6 nguyén tir N trong nhém pyridinyl c6 thé &

cac vi tri khac nhau;

R’ va R* 1a hydro hoic C,.s-alkyl;
hodc mubi duge dung hoac mudi cdng axit, hdn hop raxemic, hodc chét d(‘“)ng phéan
d6i anh tuong tng ctia né va/hoic chét ddng phén quang hoc va/hoic chét ddng phan

1ap thé cua nd.

Hop chét c6 cong thie IC-1, IC-2, IC-3, IC-4, IC-5 and IC-6 theo diém 6, trong do
céc hop chét nay la:

3-[2-clo-4-(2-phenyletynyl)phenyl]-1-metyl-1,3-diazaspiro[5,5]undecan-2,4-dion;
3-[2-clo-4-(2-phenyletynyl)phenyl]-1-metyl-9-oxa-1,3-diazaspiro[5.5]Jundecan-2,4-
dion;
7-[2-clo-4-(2-phenyletynyl)phenyl]-5-metyl-5,7-diazaspiro[3.5]nonan-6,8-dion;
8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-6,8-diazaspiro[4.5]decan-7,9-dion;

(5RS)-8-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-metyl-2-oxa-6,8-

diazaspiro[4.5]decan-7,9-dion; hodc

(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-8-oxa-1,3-

diazaspiro[5.5]undecan-2,4-dion.

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

R2
co
Y N,
| I R; g
~ Y 0
7

R> D
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trong do:

Y 1a N hoge C-R';

R" 1a hydro hoic F;

R' 14 hydro, halogen hodc C,.;-alkyl duge thé bang halogen;

R? 13 hydro hoac C,;-alkyl;

R® 14 phenyl hogc pyridinyl, trong d6 nguyén tit N trong nhém pyridinyl c6 thé & céc

vi tri khac nhau;

R® 1a hydro hoac C,.;-alkyl;
hodc mubi dugce dung hodc mudi cdng axit, hdn hop raxemic, hoic chét déng phén dbi
anh tuong (mg cta nd va/hodc chat ddng phan quang hoc va/hodc chit déng phén lap thé
cta nd.
9. Hop chét c6 cong thirc ID theo diém 8, trong d6 cac hop chét nay la:
(4aRS,7aSR)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1-metyl-5,6,7,7a-tetrahydro-4aH-
xyclopenta[d]pyrimidin-2,4-dion; hodc
(4aRS,7aRS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-1,7a-dimetyl-4a,5,6,7-
tetrahydroxyclopenta[d]pyrimidin-2,4-dion. W o
10. Quy trinh didu ché hop chit c6 cong thire I nhur duge xac dinh thbe diém bét ky trong
s6 cac didm tir 1 dén 9, quy trinh nay bao gbm bude:

a) alkyl hoa hop chit c6 cong thuc:

R4
10N 4
R T 25
4 R5‘

I
~ LY o
3
R 6

béng R2-1 véi su c6 mit cua NaH hoic Cs,COj; trong DMF dé tao ra hop chét c6 cong
thuec:
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10 N 4

N R

N s

/I R5

S o]
Z

7 I

trong d6 cac phén tir thé dugc md ta trong diém 1, hodc

néu muon, chuyén héa cac hgp chat thu dugc thanh mudi cong axit duoc dung.

11. Dugc pham chira hop chit c6 cong thire I theo diém bét ky trong sb cac diém tir 1 dén

9 va ta dugc dugce dung.
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