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(57) Sang ché dé cap dén cac hop chat c6 cong thire I:
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trong do:
R! 1a hydro, F hoac CI;
L 1alién két hoic alkylen thap;
R? 1a -(CH,),0-alkyl thap, alkyl thip dugc thé bang halogen, -(CH,),C(0)O-alkyl thap,
phenyl duoc thé bang alkyl thip hodc halogen, hodc 1a nhém heteroaryl ¢6 5 hodc 6 canh,
dugc chon tu pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl, imidazolyl, pyrazolyl hoac
triazolyl, tiy y duoc thé bing alkyl thip, halogen, alkoxy thap, =O, benzyloxy,
xycloalkyloxy, hydroxy, xyano, alkyl thap dugc thé bang halogen, hodc bang -(CH,),0-
alkyl thap;

n béng 1, 2 hoac 3;
R3 1 hydro, alkyl thip hodc -(CH,),0-alkyl thap;
R* 1a phenyl, pyridinyl hodc pyrimidinyl, tiy duoc thé bang F;
Y 1a CF hoac CCl1;
hodc mudi duge dung hodc mubi cong axit, hon hop raxemic, hoic chét déng phan ddi anh
twong mg ctia nd va/hodc chat dong phan quang hoc va/hodc chat dong phan 1ap thé cta
n6. Sang ché con dé cap dén duoc pham chira hop chat nay va quy trinh diéu ché hop chat
nay.
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Linh vye ky thuat dwgc dé cip

Séang ché @& cap dén cac hop chét co cong thirc I:

R O L
/\
. _ >—N N/ Ng2
R — \ / N
Y R3 (@
© I
trong do:
R!  1ahydro, F hoic CI;
L 14 lién két hoic alkylen thép;
R?  1a (CH)nO-alkyl thép, alkyl thip dugc thé bing halogen, —(CH,)aC(0)0-alkyl
thp, phenyl dugc thé bing alkyl thip hoic halogen, hoic 1a nhém heteroaryl c6
5 hodc 6 canh, dugc chon tir pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl,
imidazolyl, pyrazolyl hoic triazolyl, tily ¥ duoc thé bing alkyl thap, halogen,
alkoxy thip, =0, benzyloxy, xycloalkyloxy, hydroxy, xyano, alkyl thép dugc
thé bang halogen, hodc bing —(CHa).0-alkyl thp;
n b%mg 1, 2 hoic 3;
R3 14 hydro, alkyl thip hodc -(CH2)xO-alkyl thip;
R*  1aphenyl, pyridinyl hodc pyrimidinyl, tuy dugc thé bang F;
Y la CF hoac CClI,

hodc mubi duge dung hodc mudi cong axit, hdn hgp raxemic, hodic chat dong phan doi

anh tuong tmg cua né va/hoic chit ddng phan quang hoc va/hoic chit déng phan lap

thé cua no.

Tinh trang k§ thuit clia sang ché
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D3 bat ngd phat hién ra ring cac hop chét c6 cong thirc chung I 13 c4c chét diéu

bién bién cdu duong (cdc PAM) cia thy thé glutamat huéng chuyén héa 4 (mGluR4).

Thu thé glutamat huéng chuyén hoa 4 13 mot proten & ngudi duge ma hoa boi

gen GRMA4.

Cung véi GRM6, GRM7 va GRMS thu thé glutamat thudc nhém III cua ho thy
thé glutamat hudng chuyén héa, va bét cip 4m v6i enzym adenylat xyclaza thong qua
viéc hoat hoa protein Gai/o. N6 dugc biéu hién chi yéu trén cac dau trude khép synap
than kinh, c6 chirc ning nhu ty thu thé hodc di thy thé va viéc hoat hoa n6 s& lam giam
su giai phong chét din truyén tir cac dau trudc synap than kinh. mGluR4 dang nhéan
duogc sy quan tdm 16n, chu yéu dwa vao sy phan bd di thuong cua né va bang ching
gan day cho thdy rang su hoat hoa clia thy thé nay dong vai tro didu bién chinh trong
nhiéu con dudng trong CNS hodc khong CNS (Celanire S, Campo B, Expert Opinion
in Drug Discovery, 201 2). |

Tinh tuong tu cua céc mién lién két phéi tir cia cac mGluR thudc nhom III tao
kho khan trong viéc xac dinh chét chu van orthosteric ¢6 tinh chon loc ctia thu thé nay,
mdc du viéc nay da c6 mot s6 tién trién. Tuy nhién, viéc nhé&m vao chit diéu bién bién
cdu duong (cac PAM) chit khong phai 1a chét chil van orthosteric tao ra co hodi 16n hon

dé x4c dinh céac phan tir c6 tinh chon loc theo céach loai trir gifra cac mGluR.

mGIuR4 PAM nbi 1én nhu 12 chét ¢6 trién vong dé didu tri cac triéu ching van
dong (va khong van dong) ciing nhu 1a tic nhin lam bién dbi bénh & bénh Parkinson

théng qua phuong phap khong gay tiét dopamin.

Bénh Parkinson 13 bénh thodi hoa than kinh tién trién 1am mAt cac noron gay tiét
dopamin trong chit den (substantua nigra-SN). Mot hau qua cia viéc khong tiét
dopamin trong bénh nay la mot loat cac r6i loan van dong, bao gém chiing cham chap,
ching mit van dong, run, rdi loan déng di va cic van dé lién quan dén thang bing.
Nhitng r6i loan vin dong ndy tao thanh du hiéu dic trung cho PD, mic du c6 nhiéu
triéu chirng khong van dong khéc ciing li€én quan dén bénh nay. Vao giai doan sém cla
qua trinh tién trién bénh, c4c triéu ching PD dugc déu tri hiéu qua bang cach thay thé

hoic ting dopamin, bing c4ch st dung cac chét cht vén thu thé dopamin D2, levodopa
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ho#c cac chat rc ché monoamin oxidaza B. Tuy nhién, vi bénh nay tién trién nén céc
tac nhin nay trd nén kém hi€u qua hon trong vi¢c kiém soét cic triéu ching vén dong.
Ngoai ra, viéc st dung chiing bi han ché do xuat hién céc tac dung phy bao gbom roi

loan van dong do chét chi van dopamin gy ra.

Do vy, van cin phuong phap méi dé diéu tri PD, c6 thé cai thién hiéu qua ki€m

soat cac triéu chirng van dong.

Viéc hoat hoa cta thu thé glutamat huéng chuyén hoa 4 (nGluR4) da dugc @&
xuét 1a phuong phap diéu tri hiéu qua dbi véi bénh Parkinson. Mgt thanh vién mGluR
trong nhém III, mGluR4 13 mét thu thé glutamat & trude xi nép chiém wu thé duoc biéu
hién & mot sb vi tri quan trong trong mach cta hach day c6 chirc ning kiém sodt su van
dong. Viéc hoat héa ciia mGluR4 b.:?mg cac chét chil van uu tién nhom ITT 1am giam kha
ning tc ché va kich thich sau tiép hop, gia thiét 1a bing cach 1am giam su giai phong

GABA va glutamat mot cach tuong tng.

Nghién ciru vé thude méi c6 tic dung lam gidm céc triéu chimg van dong cua
bénh Parkinson ddng thoi 1am giam b6t sy thodi héa tiép didn cla cac noron thé van
dugc ddc bi¢t quan tam. Chét chu van orthosteric cia mGluR4, L-AP4, di cho théy tac
dung bao vé thin kinh trén cic mo hinh lodi gim nhdm 6-OHDA c6 PD va chit diéu
bién bién cdu duong dau tién (-)-PHCCC & nhitng con chudt bi thodi héa thé van dugc
diéu tri bang 1-metyl-4-phenyl-1,2,3,6-tetrahydropyridin (MPTP). Nhitng nghién ctru
nay dua ra bing chimg tién 1am sang goi y rang cac chit hoat ha mGIluR4 s& 13
phuong phap c6 gia tri, khong chi dé didu tri triéu ching ctia PD, ma con c6 thé duoc

dung lam céc chét bién ddi bénh cho chi dinh bénh nay.

Téc dung bao vé than kinh cua céc chét chiit van mGluR4 chon loc ciing duoc
mo ta trong tai liéu: Neuwroreport, 19(4), 475-8, 2008, Proc.Natl. Acad. Sci, US4,
100(23), 13668-73, 2003 va J. Neurosci. 26(27), 7222-9, 2006 va Mol. Pharmacol.
74(5), 1345-58, 2008.

R&i loan lo 4u 13 mdt trong sb céac rbi loan tAm than phé bién nhét trén thé gioi,
va xudt hién cing véi bénh Parkinson (Prediger R, et al. Neuropharmacology

2012;62:115-24). Sy truyén than kinh gay tiét glutamat qua mirc 1a mot déu hiéu quan



271977

trong cta bénh 1y than kinh lo au. Dya vio viéc nim trudc synap ctia mGluR4 trong
cac vung ndo lién quan dén bénh lo 4u va cac rdi loan tAm trang, va viéc thubc thé hé
méi 1am giam tinh kich thich nfo qué mirc, cic chit hoat héa mGluR4 c6 thé 1a thé hé
méi dé didu tri ching lo au (Eur. J. Pharmacol., 498(1-3), 153-6, 2004).

Nam 2010, Addex da bao cao ring ADX88178 c6 hoat tinh trong hai md hinh
loai gdm nhAm tién 1am sang méc bénh lo Au: thir nghiém gidu bi & chudt va EPM &
chudt nhét va chudt céng. ADX88178 con thé hién profin gidng nhu 1am tan chtng lo

4u trong thir nghiém EPM & chudt sau khi ding qua dudng miéng.

Céc chit didu bién mGluR4 cling duge chi ra 13 c6 tic dung chéng trdm cam
(Neuropharmacology, 46(2), 151-9, 2004).

Ngoai ra, cic chét didu bién mGluR4 ciing duge chi ra 13 ¢6 lién quan dén viéc
trc ché tiét glucagon (Diabetes, 53(4), 998-1006, 2004). Do d6, cac chit diéu bién bién
cu orthosteric hoic duong ctia mGluR4 cé thé duoc sir dung dé diéu tri bénh tiéu
duong typ 2 thong qua tac dung lam giam glucoza-huyét ctia no.

Ngoai ra, mGluR4 dugc chi ra 1a dugc bidu hién trong dong té bao ung thu
tuyén tién liét (Anticancer Res. 29(1), 371-7, 2009) hodc caxinom tryc trang rudt két
(Cli. Cancer Research, 11(9)3288-95, 2005). Céc chét diéu bién mGluR4 do d6 ciing
c6 thé co tac dung dé diéu trj ung thu.

Céac tac dung khac ciia mGluR4 PAM co6 thé dwoc mong doi 13 ¢6 tac dung dé
didu tri chimg nén, rdi loan xung luc cudng birc va ty ky.

Céc hop chit ¢6 cong thire I duoc phan biét boi cac dic tinh c6 gia tri trong diéu
tri bénh. Chiing c6 thé dugc st dung dé didu tri hodic ngan ngira cac rdi loan, lién quan
dén cac chit didu bién bién clu cho thu thé mGIluR4.

Céc chi dinh bénh duge wu tién nhit cho céc hop chét 1a céc chét diéu bién bién
cu cho thu thé mGluR4 13 bénh Parkinson, bénh lo &u, chitng non, r6i loan xung luc

cudng buc, tu ky, bao vé than kinh, ung thu, trAm cam va bénh tiéu duodng typ 2.
Ban chét ky thuit ciia sing ché

Do vay, muc dich ctia sang ché 1a @& xudt cac hop chét c¢6 cong thirc I:
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trong do:

R!  lahydro, F hoic Cl;

L lalién két hoic alkylen thip;

R?  1a —(CH2)nO-alkyl thip, alkyl thap duoc thé bang halogen, —(CHa2).C(0)0O-alkyl
thap, phenyl dugc thé bing alkyl thip hodc halogen, hoic 12 nhém heteroaryl c6
5 hodc 6 canh, duwgc chon tir pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl,
imidazolyl, pyrazolyl hodc triazolyl, tily y dugc thé bang alkyl thip, halogen,
alkoxy thip, =0, benzyloxy, xycloalkyloxy, hydroxy, xyano, alkyl thip duoc
thé bing halogen, hoic biang —(CHz),O-alkyl thip;
n béng 1, 2 hoéc 3;

R?® 14 hydro, alkyl thip hoic -(CH,),O-alkyl thép;

R* 14 phenyl, pyridinyl hodc pyrimidinyl, tby dugc thé biang F;

Y l1a CF hodc CClI;

va cadc muoi dugc dung cia ching, cidc hop chat ndy dugc dung lam dugc chat,

quy trinh diéu ché céc hop chét nay ciing nhu dwoc phdm chira céc hop chit nay dé

dicu tri hodc ngédn ngra céc rodi loan, li€én quan dén céc chat di€u bién bi€n cau cho thu

thé mGluR4, nhu bénh Parkinson, bénh lo au, chiing non, r6i loan xung luc cudng buec,

ching biéng an, tu ky, bdo v¢ than kinh, ung thu, trAm cam va bénh tiéu duong typ 2

va duoc phdm chira cac hop chét c6 cong thirc I.

Ngodi ra, sdng ché bao gom tat ca cac hdn hop raxemic, tit ca cac chit dong phan

d6i anh va/hodc cac chit ddng phan quang hoc twong tmg cia chung.

Mo ta van tat hinh vé
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Fig. 1: 1a so d® minh hoa diém chinh ciia thit nghiém trong thir nghiém sang loc
tap hgp mGlu4 PAM Ca?" va xdc dinh céc gia tri ECso va % Emax.

M5 ta chi tiét sang ché
Nhitng dinh nghia sau ddy cho c4c thuét nglt chung dugc sir dung trong ban mo ta
sang ché s& dugc ap dung bét k& thuét ngit dang nhic dén xuét hién mot minh hay &

dang két hop véi thuét ngit khac.

Nhu duge sir dung trong ban md ta, thuat ngit "alkyl thip" ding dé chi nhém
mach théng hodc mach nhanh, no chira tir 1 dén 7 nguyén tr cacbon, vi du, metyl, etyl,
propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl va nhém tuong ty. Cac nhém alkyl

dugc vu tién 1a cadc nhém c6 1 - 4 nguyén tir cacbon.

Thuét ngit “alkyl thdp dugc thé bing halogen” ding dé chi nhém alkyl thép nhu
duoc dinh nghia & trén, trong d6 it nhit mét nguyén tir hydro dugc thay thé bing
nguyén tr halogen.

/4
A’

Thuét ngit “alkoxy thip” ding dé chi nhém alkyl thip nhu duoc dinh nghia &

trén, trong d6 nhém nay dugc ndi v4i nguyeén tir oxy.

Thuét ngit “alkylen thip” ding @& chi nhém lién két nhu -CHa- hodc -CH.CH-.

&, 66

Thudt ngit “xycloalkyl” diing dé chi vong no chtra tir 3 dén 7 nguyén tir cacbon,

vi du xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl hodc xycloheptyl.

Thut ngit “xycloalkoxy” dung dé chi nhém xycloalkyl, trong d6 nhém nay
duoc nbi voi nguyén tir oxy.

Thuét ngt "halogen" diung dé chi clo, iot, flo va brom.

Thuat ngit “nhém heteroaryl ¢c6 5 hodc 6 canh, dugc chon tir pyridinyl,
pyrimidinyl, pyridazinyl, thiazolyl, imidazolyl, pyrazolyl hodc triazolyl” ding dé chi

cac nhom sau:
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Thuat ngit "mudi cong axit dugc dung" bao gom cdc mudi vdi cic axit vd 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 twong tu.

Theo modt phuong &n, séng ché dé xuét cac hop chét co cong thire Ia:
1
RO ™\ )
YN N—R
Or=
30
Fo R

R?  1a —(CH2).O-alkyl thép, alkyl thip dwoc thé bang halogen hodc —(CH2).C(O)O-
alkyl thép,

Ia

R!  1aF ho#c Cl;

n b%lng 1, 2 hoac 3;
R3  1ahydro, alkyl thip hodic -(CH»)a0-alkyl thép;
hodc mubi dugce dung hodc mudi cong axit, hdn hgp raxemic, hodc chét ddng phan dbi
anh tuong (ng cua nd va/hodc chét ddng phan quang hoc va/hoic chét ddng phan lap
thé cua né,
vi du céc hop chét sau:

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

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

Etyl 4-[(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-1,6,8-trioxo-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-2-yl]butanoat.

Theo mot khia canh khac, sang ché d& xuét cac hop chét c6 cong thic Ib:

F O Ib
trong do:
R!  1aF hoic Cl;
L laalkylen thip;
R? 1a phenyl dugc thé bing alkyl thip hodc bang halogen;
R3® 13 hydro, alkyl thip hosic -(CH2).O-alkyl thip;
n b%mg 1, 2 hoac 3;
hodc mubi dugc dung hoic mudi cong axit, hdn hop raxemic, hoic chét déng phéan d6i
anh tuong Gng cua n6 va/hodc chét ddng phan quang hoc va/hoic chét ddng phan lap
thé cua no, vi du céac hop chét sau:
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(m-tolylmetyl)-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-(p-tolylmetyl)-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-(o-tolylmetyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(2,6-dimetylphenyl)metyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-[(2-clophenyl)metyl]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-[(3-clophenyl)metyl]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(2-flophenyl)metyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(3-flophenyl)metyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion; hodc
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(4-flophenyl)metyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion.

Theo mdt phuong an khic nita, sang ché d& xuét cac hop chit c6 cong thire Ic:

RO ,— L
—( YN NOR
4
R::\,N
Y R30
@)

Ic
trong do:

R!  1a hydro, F hoic CI;

L 1a lién két hoic alkylen thip;

R? 12 nhém heteroaryl ¢6 5 hodc 6 canh, dugc chon tir pyridinyl, pyrimidinyl,
pyridazinyl, thiazolyl, imidazolyl, pyrazolyl hodc triazolyl, thy y duoc thé bang
alkyl thdp, halogen, alkoxy thip, =0, benzyloxy, xycloalkyloxy, hydroxy,
xyano, alkyl thip dugc thé bang halogen, hodc bing —(CHa),0-alkyl thip;
nbéng 1, 2 hoac 3; |

R®  1a hydro, alkyl thip hoic «(CH2),0-alkyl thip;

-10-
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R*  1aphenyl, tiy dugc thé bing F;

Y la CF hodc CCl;

hoic mudi dugc dung hodc mubi cong axit, hdn hop raxemic, hodc chét ddng phéan ddi
anh twong Ung cua n6 va/hodic chit ddng phin quang hoc va/hoic chit déng phan 1ap
thé cia no,

vi dy c4c hop chét sau:
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3-pyridyl)-3,4,9,9a-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-pyrimidin-4-yl-3,4,9,9a-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-pyridyl)-3,4,9,9a-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-pyridyl)-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-(3-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-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-(3-pyridyl)-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-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-(6-metyl-2—pyridyl)—4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metyl-4-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-(2,6-diflo-4-(phenyletynyl)phenyl)-9a-metyl-2-(4-metylpyridin-2-
yDtetrahydro-1H-pyrazino[1,2-c]pyrimidin-1,6,8(2H,7H)-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-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-(5-metyl-3-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metyl-3-pyridyl)-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-(6-metyl-3-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3,5-dimetyl-4-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-(2-clo-4-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(2-clo-4-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-(6-clo-3-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9a8S)-2-(6-clo-3-pyridyl)-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]-2-(6-metoxy-3-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(6-metoxy-3-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-6-oxo-3-pyridyl)-
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-pyrimidin-2-yl-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-pyrimidin-4-yl-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrimidin-4-yl-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-pyrimidin-5-yl-4,9-dihydro-
3H-pyrazino[1 ,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2,6-dimetylpyrimidin-4-yl)-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-(2-metylpyrimidin-4-y1)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion; '
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrimidin-4-y1)-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-pyrazin-2-yl-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrazin-2-yl-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-(6-metylpyrazin-2-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(6-metylpyrimidin-4-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9a8S)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metylpyrimidin-4-y1)-4.9-
dihydro-3H-pyrazino[1 ,2-c]pyrimidin-1,6,8-trion; 4
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(9a8S)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-metoxypyrimidin-5-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[1 ,2-¢]pyrimidin-1,6,8-trion;
(9aS)-2-(2-tert-butoxypyrimidin-5-yl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

(9aS hoic 9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-etoxypyrimidin-5-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion; -
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-isopropoxypyrimidin-5-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(2-benzyloxypyrimidin-5-yl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-hydroxypyrimidin-5-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-[2-(xyélopropoxy)pyrimidin—5-yl]-7- [2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(5-metoxypyrazin-2-yl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(5-benzyloxypyrazin-2-yl)-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-pyridazin-3-yl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrazin-2-yl-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-(6-metylpyridazin-3-yl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-6-oxo-pyridazin-3-
y1)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyridazin-4-yl-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-(1-metyl-6-oxo-pyridazin-
4-y1)-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-thiazol-2-yl-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-(5-metylthiazol-2-y1)-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-(4-metylthiazol-2-y1)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
2-[(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-1,6,8-trioxo-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-2-yl]thiazol-4-carbonitril;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[4-(triflometyl)thiazol-2-
yl]-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-[ 5-(triflometyl)thiazol-2-
yl]-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-(1-metylimidazol-4-y1)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1,4-dimetylimidazol-2-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1,2-dimetylimidazol-4-y1)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-metyl-1-(2,2,2-trifloety])
imidazol-4-y1]-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-(1-metylpyrazol-3-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-3-yl)-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-(2-metylpyrazol-3-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrazol-3-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2,5-dimetylpyrazol-3-yl)-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-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1-etylpyrazol-4-yl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1-isopropylpyrazol-4-yl)-9a-metyl-
4,9-bdihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1H-pyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9a8S)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[ 1-(3-metoxypropyl)pyrazol-4-yl]-9a-
metyl-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-1,2,4-triazol-3-yl)-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;

- (9aS)—7-[2-clo-6-ﬂ0-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-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-(2-pyridylmetyl)-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-(3-pyridylmetyl)-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-(4-pyridylmetyl)-4,9-
dihydro—3 H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(pyrimidin-4-ylmetyl)-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-[(1-metylpyrazol-4-yl)
metyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[ (2-metylpyrazol-3-yl)
metyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-imidazol-1-yletyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(2-metylimidazol-1-yl)
etyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(2-metylpyrazol-3-
yDetyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(1-metylpyrazol-4-yl)etyl]
-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(1-metylpyrazol-4-
y1)-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(1-metylpyrazol-4-
yl)-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2-(3-pyridyl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion; '
(9aRS)-7-[2-ﬂ0-4-(2-pheny1etynyl)phenyl]-9a-mety1-2-(3-pyridyl)-4,9-dihydro-3H-
pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2-pyrimidin-4-yl1-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9a8)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion; hodc
(9aS)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyraZino[1,2-c]pyrimidin—1,6,8-trion.

Viéc diéu ché cac hop chit c6 cong thirc I clia sang ché c6 thé dugc tién hanh
bing phwong phap téng hop 1dn luot hodc ddng thoi. Viée téng hop cac hop chét cua
sang ché dugc thé hién trong so dd 1 duéi day. Cac k¥ ning can dé tién hanh phén tng

va tinh ché cac san phim tao ra di dugc ngudi c6 trinh dd trung binh trong linh vuc
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biét. Cac phan tir thé hodc céc chi so dugc sir dung trong phan md ta dudi day cla céc

quy trinh diéu ché ¢6 y nghia dugc dua ra trong ban md ta nay.

Céc hop chét c6 cong thirc I ¢6 thé duoc san xuit bang phuong phéap duge dua
ra dudi ddy, bang cic phuong phép dugc dua ra trong cac vi du thuc hién hoic bang
cac phuong phép tuong tu. Cac didu kién phan tng thich hgp cho cac budc phan Ung
riéng dugc biét boi ngudi c6 trinh do trung binh trong linh vyc k¥ thuat. Trinh ty phan
trng khong bi gidi han & trinh tu dugc thé hién trong céc so dd, tuy nhién, tuy thudc
vao cic nguyén li€u ban dau va kha ning phan tng twong tng cla chung, trinh tu cic
bude phan @ng c¢6 thé dugc thay dbi ty do. Nguyén liéu ban dau hoic c6 thé c6 sin trén
thi truong hoic c6 thé dugc didu ché bing cac phuong phép tuong ty véi cac phuong
phép dugc néu dudi day, bang céc phwong phip duge md ta duge néu trong ban mo ta

hoic trong céc vi du thuc hién, hodc bang céc phurong phap da biét trong linh vue.

Céc hop chét c6 cong thirc I va cac mubi duge dung cta ching c6 thé dwoc diéu
ché bang céc phuong phap, da biét trong linh vuc, vi du bang cac quy trinh dugc md ta

dudi day, quy trinh nay bao gdm cac buéc:

a) cho hop chét ¢6 cong thirc IV:

R' O
) —( YN NH
R——— \ N
Y RaO
(@)

v
phén g v&i hop chit c6 cong thire XLR?, trong d6 X 12 halogen,

dé tao ra hop chét c6 cong thirc I:

R'o L
—{ YN NOR

Y RaO
I

va, néu mudn, chuyén héa céc hop chat thu dugc thanh mudi cong axit dugc dung.
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Viéc didu ché cac hop chét co cong thire I dwgc md ta thém chi tiét hon trong

céc so d6 1 va 2 va trong cac vidu 1 — 112,

So dd 1
1 N/H
R . NH, HN
o VH2 R—= 2 + : o
| Y .0 R
X Z 1. Bis-(tpp)-Pd(I)CI, R
1 Et,N, TPP, Cul o 1
) THF, 1 gio, 60°C R=Me, Et hoic H
X=Brhogel 2. i) triphosgen, toluen
1-16 giv, 25-110°C
ii) 4, EtN
4-16 giv, 25-110°C
H
O.__N -
YRR )
R - 1 (0] N
A~ RO o
I dwa vao L-R? N R3
~.-Y ©O 2
R4 // LY o
[ W
R v

Hop chét pyrimidin-2,6-dion dugc thé c6 cobng thire chung I ¢6 thé thu dugc vi
du bing phin Ung két cap Sonogashira gifta anilin dugc thé thich hop hodc
aminopyridin 1 véi phenyl-axetylen 2 dé tao ra hop chét etynyl c6 cong thirc II mong
mudn. Cho céc hop chét etynyl c6 cong thire II phan (ng v6i aminoeste dugc thé thich
hop hodc cho aminoaxit ¢ cong thire ITI phan tmg véi phosgen hodc chét twong duong
phosgen nhu triphosgen hodc carbonyldiimidazol (CDI) véi sy ¢6 mét hodc khong c6
mit cia bazo nhu trietylamin trong dung mdi nhu toluen hoéc dioxan tao thanh, hgp
chit imidazolidin-2,4-dion dugc thé etynyl-phenyl, etynyl-pyridyl hodc etynyl-
pyrimidinyl mong mubn c6 cong thirc chung IV (so dd 1). Hai buéc lién quan dén
phan Ung cta hgp chit trung gian II va III dé tao ra din xuét ure sau d6 din xuit nay
phan Gng véi nhém este dé tao ra pyrimidin dion c¢6 cong thuc IV ¢6 thé duogc thuc
hién trong phan (ng hai budc mot binh hodc hai budce c6 thé dugc thuc hién 1an luot
theo trat tu thudng hodc dao nguoc (su hinh thanh amit tiép theo 13 hinh thanh ure) tuy

thudc vao cac nguyén lidu ban diu c6 sin. Viéc dua phan tir the L-R? vao ciing ¢6 thé
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dwoc nhan biét & cac diém khac nhau trong trinh tw tbng hop thong qua viée tao chirc

ctia c4c hop chét trung gian twong tng c6 cong thirc ITI hodc IV.

Phén tir thé R? ciing c6 thé dugc dua vao bang cach cho hop chét c6 cong thic I
phan Gng véi trimetylsilylaxetylen tiép theo 12 phan tmg Sonogashira thit hai khi ¢6
mit cta florua vé6i aryl iodua hodic bromua R*-X d tao ra dan xuét axetylen dugc thé

R* ¢6 cong thirc II trong ung.

No6i chung, trinh ty cdc bude duge st dung dé tdng hop cac hop chit c6 cong
thite I ciing c¢6 thé dugc bién dbi tiép trong cac trudng hop nhit dinh. Ciing c6 thé tach
cac hdn hop raxemic clia cac hop chit c6 cong thire I, IIT hogc IV trén pha tinh khong
d6i xtmg dé tao ra cac chét ddng phan d6i anh tinh khiét quang hoc twong tng. Hop
chét trung gian c6 cong thic IV cling ¢6 thé dugc téng hop vi du bang cach st dung

phwong phép sau (so dd 2):
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So do 2
HO\/\,R 3
R3 RS R3 _ R =
N 2 R=H PhENN0 P R DM RN~onFsg  PRPCHOOEL TR0 R
0 > OH  pomeseciagis © °
NaH/THF DCM/25°C/24 gid
1 25.70°C 3 4 CM/25°C/24 git o_%
RT O~ R NHsl EtOH/90°C
R! OYN 3 R 24 gio
2N i. triphosgen/toluen NH
Y 0 90°C/4 £id AL HN ~po~g
// X - ™ Y + 0 R
ii. Et,N/DCM/0-25°C Z
Br_~N-Boc 16 gidy ' ~© 6
H
NaH/THF —— 8: R'=H
. . H i. phén tach alyl ete ,
0-25°C/2 gi6 “— o R N ii. oxy hoa
: Boc iii. déng vong ¢ NH
1 OLN
/\N/ Boc R Tﬁo
—— . Z
1 OLN !
RU Y KR© TFA, DCM Y ©O
N 4
Z \'
~.Y O
7 10

Epoxit dugc thé thich hop (1) dugc m& vong trong diéu kién bazo hodc axit
bang rugu c6 cdng thirc (2) ma c6 gbc nhoém bao vé duge gén vao nhu rugu alylic hogic
xinnamylic. Rugu béc hai tao ra c¢6 cong thirc (3) dugc oxi hoa thanh keton twong Gng
c6 cong thirc 4, sau do keton nay dugc bién ddi thanh este khong no & vi tri o, twong
ung c6 cong thic 5 st dung cac didu kién Wittig hoic Wittig-Horner. Sau do, este
duoc xt Iy bing amoniac dé tao ra sin phim cong Michael 6, san phim nay dugc déng
vong bang cach st dung cac didu kién gidng nhu duge md ta & trén d8 tao ra hop chét
8. Nito cua ure sau d6 dugc alkyl hoa st dung dén xuét bromoetylamino dugc bio vé
thich hop dé tao ra hop chét duoc alkyl héa c6 cong thirc 9. Loai béo vé rugu, tiép theo
13 oxi hoa thanh axit carboxylic d& tao ra san pham déng vong (10), san phim nay dugc
loai bao vé dé tao ra hop chét trung gian V, hop chét nay sau d6 c6 thé dugc bién ddi

tiép dé tao ra cic hop chét c6 cong thic L

Thit nghiém sinh hoc va céc so liéu:
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Xéc dinh céc gi tri ECso bing cach tap hop Ca?* trong thir nghiém in vitro dbi

v6i mGlud tai td hop & ngudi dugc bidu hién trong cac té bao HEK293:

Dong té bao HEK-293 don dong duge chuyén nhim 6n dinh bing cADN mé
héa thy thé mGlud & ngudi duge tao ra; dé 1am viée vai céc chat didu bién bién chu
duong mGlu4 (mGlu4 Positive Allosteric Modulators) (cdic PAM), dong t€ bao c6 mirc
biéu hién thy thé thép va hoat tinh thu thé cdu thanh thip duoc chon dé phéan biét hbat
tinh chu vén so véi hoat tinh PAM. Céac té bao dugc nudi cdy theo quy trinh chuén
(Freshney, 2000) trong mdi truong Eagle cai bién Dulbecco (Dulbecco’s Modified
Eagle Medium) c6 ndng dd glucoza cao da bd sung 1 mM glutamin, 10% (thé tich/thé
tich) huyét thanh bao thai bé d& vo hoat bing nhiét, penixillin/streptomyxin, 50 pg/ml
hygromyxin va 15 pg/ml blastixidin (tt ca céc chét thir dung dé nudi ciy té bao va cac

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

Khoang 24 gid trude thi nghiém, 5x10* té bao/18 dugc gieo mam trong cic dia
¢4 96 15 day mau den/trong sudt, pha poly-D-lysin. Cac té bao duoc nap 2,5 pM Fluo-
4AM trong dung dich dém nap (1xHBSS, 20 mM HEPES) trong 1 gi¢ ¢ nhiét d§ 37°C,
rira ndm l4n bang dung dich dém nap. Céc té bao nay dugc chuyén vao trong hé théng
sang loc duogc chit theo chirc ning (Functional Drug Screening System) 7000
(Hamamatsu, Paris, Phap), va b sung 11 dich pha lodng theo bac logl/2 (half
logarithmic serial dilutions) chira hgp chét thir nghiém & nhiét do 37°C va U céc té bao
trong khoang thoi gian tir 10 dén 30 phit cing voi ddng thoi ghi mirc d§ phét huynh
qﬁang truc tuyén. Sau budc 1 trude nay, bd sung chét chi van 1a axit (2S)-2-amino-4-
phosphonobutanoic (L-AP4) vao céc té bao & ndéng do twong tmg véi ECa v6i dong
thoi ghi mie d§ phéat huynh quang truc tuyén; dé giai thich sy thay d6i theo ngay ciia
dap Gmg clia cac té bao, ECy ctia L-AP4 duoc xéc dinh ngay trude clia mdi thir nghiém
bang cach ghi dudng cong lidu lugng-dap tng hoan chinh cua L-AP4.

Céac dap tng dugce do bing mirc ting cuc dai cia 4nh sang huynh quang trir di
gia tri co s¢ (tic 12 mirc d§ phat anh séng huynh quang khi khong bd sung L-AP4),
dugc chudn hoa vé hiéu qua kich thich t6i da thu duoc bang ndng dd bio hoa cua L-

AP4. Céac dd thi diém dugc xay dung tir % kich thich t8i da st dung XLfit, chwong
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trinh 1am pht hgp duong cong xdy dung dd thi diém dwa trén céc sb liéu sir dung thuat
toan Levenburg Marquardt. Phuong trinh phén tich canh tranh mot diém duoc st dung
lay = A + ((B-A)/(1+((x/C)D))), trong d6 y 1a % tac dung kich thich cyc dai, A lay
cuc tiéu, B 1a y cuc dai, C 13 ECso, x 12 logl0 néng do6 cua hop chét canh tranh va D 1a
d6 déc cua dudng cong (hé sb Hill). Tir cac dudng cong nay ECso (ndng @6 duoc chét
tai d6 dat duge 50% mirc dd hoat hoa thu thé tdi da viéc hoat héa), tinh dugc hé s6 Hill

cling nhu % dap ing ti da thu duoc bing ndng d6 bio hoa cia L-AP4 (xem Fig. 1).

Khi thu duoc tin hiéu tich cuc trong qua trinh 4 truée véi cac hop chéit tht
nghiém PAM (tic 1a trude khi st dung L-AP4 & ndng do ECzo) thi hoat tinh néu trén 13
hoat tinh chi van khi khéng c¢6 mat céc tin hi¢u nay thi diéu d6 chung té khong c6 hoat
tinh chi vén. Viéc giam tin hidu quan sat thdy sau khi bd sung L-AP4 & ndng dd ECzo
thé hién hoat tinh trc ché cua hop chét thr nghiém.

Danh muc cac vi du thuc hién va céc so liéu:

Vi Céu tric Tén hop chit ECso (nM) |Hiéu
dy mGlu4PAM | 148
(%)

(9aRS)-7-[2,6-diflo-4-(2-
(M N phenyletynyl)phenyl]-2-(3-

F O_N
1 O f pyridyl)-3,4,9,9a- 224 105
O ° tetrahydropyrazino[1,2-

c]pyrimidin-1,6,8-trion

(9aRS)-7-[2,6-diflo-4-(2-

o NK\N phenyletynyl)phenyl]-2-
F (0]
2 N pyrimidin-4-yl-3,4,9,9a- 85 88
0]
O 7 F tetrahydropyrazinol[ 1,2-

c]pyrimidin-1,6,8-trion
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(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-2-(2-
pyridyl)-3,4,9,9a-
tetrahydropyrazino[1,2-
c]pyrimidin-1,6,8-trion

235

116

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

119

110

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

trion

46

92

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

trion

118

122

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

trion

73

126
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(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2-
(4-pyridyl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-

trion

129

118

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

trion

29

85

10

2

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

163

127

11

W

N\

"n
@]

Z

-

@

O

zZ

7\
=z

(]

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

214

119

12

W

\

-
o

z

il

)

O

4

N=

4

o

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

131

126
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13

Khéng dbi ximg

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

131

148

14

(9aRS)-7-(2,6-diflo-4-
(phenyletynyl)phenyl)-9a-metyl-
2-(5-metylpyridin-3-
yDtetrahydro-1H-pyrazino[1,2-
c¢]pyrimidin-1,6,8(2H,7H)-trion

105

129

15

(9aS)-7-(2,6-diflo-4-
(phenyletynyl)phenyl)-9a-metyl-
2-(5-metylpyridin-3-
yl)tetrahydro-1H-pyrazino[1,2-
c]pyrimidin-1,6,8(2H,7H)-trion

152

90

16

17

9

F

-

Khong dbi xtmg

(o)

N

F

_
5
o

o]

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

298

125

(9aS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-2-(3,5-
dimetyl-4-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-

¢]pyrimidin-1,6,8-trion

201

136
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(9aRS)-2-(2-clo-4-pyridyl)-7-

. N(\N Q) cl [2,6-diflo-4-(2-
18 X phenyletynyl)phenyl]-9a-metyl- 114 131
O Z - 4,9-dihydro-3H-pyrazino[1,2-
¢]pyrimidin-1,6,8-trion
Ktone d‘i‘“:g (94S)-2-(2-clo-4-pyridyl)-7-[2,6-
co NK\N/O\O‘CI diflo-4-(2-phenyletynyl)phenyl]-
19 N 9a-metyl-4,9-dihydro-3H- 69 100
- pyrazino[1,2-c]pyrimidin-1,6,8-
trion
3 (9aRS)-2-(6-clo-3-pyridyl)-7-
e g [2,6-diflo-4-(2-
20 To ° phenyletynyl)phenyl]-9a-metyl- 116 | 101
O Z i 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
e d/ ¢ | (9a8)-2-(6-clo-3-pyridyl)-7-[2,6-
o NK\N/O\CN( diflo-4-(2-phenyletynyl)phenyl]-
21 N 9a-metyl-4,9-dihydro-3H- 73 142
0 Z - pyrazino[1,2-c]pyrimidin-1,6,8-
trion
o (9aRS)-7-[2,6-diflo-4-(2-
Nea N phenyletynyl)phenyl]-2-(6-
22 [ ° metoxy-3-pyridyl)-9a-metyl-4,9- 105 106

dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion

-28-




271977

Khong dbi ximg _

(9aS)-7-[2,6-diflo-4-(2-

A0S
coo NK\N”O@N( phenyletynyl)phenyl]-2-(6-
23 N Y metoxy-3-pyridyl)-9a-metyl-4,9- 61 114
O o F dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
e (9aS)-7-[2,6-diflo-4-(2-
o 9 O\ "~ | phenyletynyl)phenyl]-9a-metyl-2-
24 O Nﬁf (1-metyl-6-ox0-3-pyridyl)-4,9- 128 103
O Z i dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
- (9aRS)-7-[2,6-diflo-4-(2-
oo S O\N phenyletynyl)phenyl]-9a-metyl-2-
25 N pyrimidin-2-yl-4,9-dihydro-3H- 135 122
A pyrazino[ 1,2-c]pyrimidin-1,6,8-
trion
. (9aRS)-7-[2,6-diflo-4-(2-
o NK\NJO\J phenyletynyl)phenyl]-9a-metyl-2-
26 N pyrimidin-4-yl-4,9-dihydro-3H- 36 101
O Z A pyrazino[1,2-c]pyrimidin-1,6,8-
trion
Khong di X“ig\ (9aS)-7-[2,6-diflo-4-(2-
(\NU phenyletynyl)phenyl]-9a-metyl-2-
27 I OT:gé ° pyrimidin-4-yl-4,9-dihydro-3H- 39 136
O & Fo pyrazino[1,2-c]pyrimidin-1,6,8-

trion
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(9aRS)-7-[2,6-diflo-4-(2-

g
NK\N phenyletynyl)phenyl]-9a-metyl-2-
28 IR" pyrimidin-5-yl-4,9-dihydro-3H- 145|120
7 F° pyrazino[1,2-c]pyrimidin-1,6,8-
trion
A (9aRS)-7-[2,6-diflo-4-(2-
AN phenyletynyl)phenyl]-2-(2,6-
29 YR dimetylpyrimidin-4-yl)-9a-metyl- | 177 | 112
% o 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
) J\N (9aRS)-7-[2,6-diflo-4-(2-
A/ | phenyletynyl)phenyl]-9a-metyl-2-
30 L <o (2-metylpyrimidin-4-y1)-4,9- 113 101
z F O dihydro-3H-pyrazino[1,2-
c|pyrimidin-1,6,8-trion
K“’“““’“j"j (9aS)-7-[2,6-diflo-4-(2-
(\NU phenyletynyl)phenyl]-9a-metyl-2-
31 F TN 0 (2-metylpyrimidin-4-y1)-4,9- 88 91
~ £ O dihydro-3H-pyrazino[1,2-
c|pyrimidin-1,6,8-trion
PN (9aRS)-7-[2,6-diflo-4-(2-
N(\N)\/ " | phenyletynyl)phenyl]-9a-metyl-2-
32 [ ° pyrazin-2-yl-4,9-dihydro-3H- 88 112

pyrazino[ 1,2-c]pyrimidin-1,6,8-

trion
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Khong dbi ximg

(9aS)-7-[2,6-diflo-4-(2-

N Nﬂ“ phenyletynyl)phenyl]-9a-metyl-2-
33 I OT:fg ° pyrazin-2-yl-4,9-dihydro-3H- 46 107
7 O O pyrazino[ 1,2-c]pyrimidin-1,6,8-
O trion
. J\ (9aRS)-7-[2,6-diflo-4-(2-
(\NJ\/lN phenyletynyl)phenyl]-9a-metyl-2-
34 7° ! "o (6-metylpyrazin-2-yl)-4,9- 148 114
=z F © dihydro-3H-pyrazino[1,2-
O c]pyrimidin-1,6,8-trion
onsiins (92S)-7-[2,6-diflo-4-(2-
(\N/U\ phenyletynyl)phenyl]-9a-metyl-2-
35 i oTwNJé ° (6-metylpyrimidin-4-yl)-4,9- 91 121
° dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
K0 01 (9aS)-7-[2,6-diflo-4-(2-
(\N)N%)IN phenyletynyl)phenyl]-9a-metyl-2-
36 i OT:jé ° (5-metylpyrimidin-4-y1)-4,9- 86 132
Z O i dihydro-3H-pyrazino[1,2-
O c]pyrimidin-1,6,8-trion
Kaone dﬁ;“ (9a8)-7-[2,6-diflo-4-(2-
oy I o\ § phenyletynyl)phenyl]-2-(2-
37 ) O :0 metoxypyrimidin-5-yl)-9a-metyl- 55 90
O ” 4,9-dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion
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Khong dbi ximg (. _ ST
L:N:INroj< (9aS)-2-(2-tert-butoxypyrimidin
i °Y“m ] 5-y1)-7-[2,6-diflo-4-(2-
38 : I phenyletynyl)phenyl]-9a-metyl- 157 107
§ 4,9-dihydro-3H-pyrazino[ 1,2-
c]pyrimidin-1,6,8-trion
Khéng dbi ximg .
N o (9aS hodc 9aR)-7-[2,6-diflo-4-(2-
IS e
i OYN(\ L phenyletynyl)phenyl]-2-(2-
39 Ngjé etoxypyrimidin-5-yl)-9a-metyl- 96 103
F F
@ 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Khéng déi ximg
ﬁi\'ro\l/ (9aS)-7-[2,6-diflo-4-(2-
FOY’J‘/\ " O\ " phenyletynyl)phenyl]-2-(2-
N
isopropoxypyrimidin-5-yl)-9a-
40 pee: Propoxypy yD) 13 103
@ metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-
trion
Khong d6i ximg
f:'ro (9aS)-2-(2-benzyloxypyrimidin-
FOYNN ~ 5) 5-y1)-7-[2,6-diflo-4-(2- ~ Xhengixine
41 ) :gjé phenyletynyl)phenyl]-9a-metyl- 81 99
@ g 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Khone dbi ximg .
.ot (9aS)-7-[2,6-diflo-4-(2-
(\NJ;’ g phenyletynyl)phenyl]-2-(2-
F Oy NNCo
N hydroxypyrimidin-5-yl)-9a-
42 P F O P _ Y 73 129
O metyl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-
trion
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(9aS)-2-[2-

N__O
(\N/&/\INr W . “ g
o A L (xyclopropoxy)pyrimidin-5-yl]-7-
" [2,6-diflo-4-(2-
43 F° ( 171 153
@ phenyletynyl)phenyl]-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Khong d8i ximg | .
O (9aS)-7-[2,6-diflo-4-(2-
. NK‘NJ*/N phenyletynyl)phenyl]-2-(5-
Fy 0
44 O Njéjé metoxypyrazin-2-yl)-9a-metyl- 123 107
O o i 4,9-dihydro-3H-pyrazinol[1,2-
c]pyrimidin-1,6,8-trion
Khong dbi ximg
o~ (9aS)-2-(5-benzyloxypyrazin-2-
I .
F°Y5<1° gj yl)-7-[2,6-diflo-4-(2-
45 ) :o phenyletynyl)phenyl]-9a-metyl- 190 122
o 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
N (9aRS)-7-[2,6-diflo-4-(2-
|
. N(\N S phenyletynyl)phenyl]-9a-metyl-2-
46 N ° pyridazin-3-yl-4,9-dihydro-3H- 132 106
O 7 F° pyrazino[1,2-c]pyrimidin-1,6,8-
trion
Koons hizine (9aS)-7-[2,6-diflo-4-(2-
N#
(\NJ\J phenyletynyl)phenyl]-9a-metyl-2-
47 © pyridazin-3-yl-4,9-dihydro-3H- 55 98

’ O__N
FI‘J&
F°

pyrazino[1,2-c]pyrimidin-1,6,8-

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

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

198

120

(9aS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2-
(1-metyl-6-oxo-pyridazin-3-yl)-
4,9-dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion

197

109

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

trion

74

133

51

‘n
o

W

(9aRS)-7-(2,6-diflo-4-
(phenyletynyl)phenyl)-9a-metyl-
2-(1-metyl-6-ox0-1,6-
dihydropyridazin-4-yl)tetrahydro-
1H-pyrazino[ 1,2-c]pyrimidin-
1,6,8(2H,7H)-trion

191

120

52
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(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2-
thiazol-2-yl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-

trion

113

97
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53

(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2-
(5-metylthiazol-2-yl)-4,9-
dihydro-3H-pyrazinol[1,2-

¢]pyrimidin-1,6,8-trion

88

100

54

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

c]pyrimidin-1,6,8-trion

48

97

55

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

77

94

56

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

c]pyrimidin-1,6,8-trion

166

88

57

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

¢]pyrimidin-1,6,8-trion

108

103
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(9aRS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2-
(1-metylimidazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion

214

91

59

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

c]pyrimidin-1,6,8-trion

104

107

60

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

c]pyrimidin-1,6,8-trion

145

137

61
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(9aS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-metyl-2-
[2-metyl-1-(2,2,2-trifloetyl)-
imidazol-4-yl]-4,9-dihydro-3H-
pyrazino[1,2-c] pyrimidin-1,6,8-

trion

272

172

62

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

c]pyrimidin-1,6,8-trion

149

112
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(9aS)-7-[2,6-diflo-4-(2-

oy :S;Li:“\'hl— phenyletynyl)phenyl]-9a-metyl-2-
63 O N Y (1-metylpyrazol-3-yl)-4,9- 165 136
O Z i dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
/QN (9aRS)-7-[2,6-diflo-4-(2-
o N(\ N ] \ | phenyletynyl)phenyl]-9a-metyl-2-
64 O N (2-metylpyrazol-3-yl)-4,9- 125 155
O Z i dihydro-3H-pyrazino[ 1,2-
c|pyrimidin-1,6,8-trion
e (9aS)-7-[2,6-diflo-4-(2-
. N(\N/E;\'N phenyletynyl)phenyl]-9a-metyl-2-
65 I Tﬁ ° (2-metylpyrazol-3-yl)-4,9- 92 92
£ o dihydro-3H-pyrazino[1,2-
O c]pyrimidin-1,6,8-trion
- (9aRS)-7-[2,6-diflo-4-(2-
o N(\NJOQ‘ phenyletynyl)phenyl]-2-(2,5-
66 N dimetylpyrazol-3-yl)-9a-metyl- 85 142
® Z 70 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
\ (9aRS)-7-[2,6-diflo-4-(2-
o l\ll/\N/OE/ . phenyletynyl)phenyl]-9a-metyl-2-
67 O N (1-metylpyrazol-4-yl)-4,9- 113 129
® Nt dihydro-3H-pyrazino[1,2-

c|pyrimidin-1,6,8-trion
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(9aS)-7-[2,6-diflo-4-(2-

oy Nf\ N’OI;/N_ phenyletynyl)phenyl]-9a-metyl-2-
68 O N ) (1-metylpyrazol-4-yl)-4,9- 90 135
O 7 i dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Khong i ximg
" (9aS)-7-[2,6-diflo-4-(2-
F OYN(\ N/EN_\ phenyletynyl)phenyl]-2-(1- |
69 ) ) : X etylpyrazol-4-y1)-9a-metyl-4,9- 151 184
O ~ dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Khong déi ximg _
/@N{ (9aS)-7-[2,6-diflo-4-(2-
coy oy ] phenyletynyl)phenyl]-2-(1-
70 N isopropylpyrazol-4-yl)-9a-metyl- 139 150
0 Z - 4,9-dihydro-3H-pyrazino[1,2-
¢]pyrimidin-1,6,8-trion
ot (9aS)-7-[2,6-diflo-4-(2-
o N(\N’O/Q " phenyletynyl)phenyl]-9a-metyl-2-
71 N (1H-pyrazol-4-y1)-4,9-dihydro- 101 182
‘/‘i A 3H-pyrazino[1,2-c]pyrimidin-
O 1,6,8-trion
Khéng dbi xing
N (9aS)-7-[2,6-diflo-4-(2-
F OY;:S;’LO\ N‘/i phenyletynyl)phenyl]-2-[1-(3-
7 _ : X metoxypropyl)p}./razol-4-y1]-9a— 12 149
O metyl-4,9-dihydro-3H-

pyrazino[1,2-c]pyrimidin-1,6,8-

trion
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Khong dbi ximg :
n (9aS)-7-[2,6-diflo-4-(2-
F OYN(\N/:N'N\ phenyletynyl)phenyl]-9a-metyl-2-
73 O N Y (1-metyl-1,2,4-triazol-3-yl)-4,9- 244 138
O Z i dihydro-3H-pyrazino[1,2-
¢]pyrimidin-1,6,8-trion
) (9aRS)-7-[2-clo-6-flo-4-(2-
|
. > | phenyletynyl)phenyl]-9a-metyl-2-
Cl 0
74 Tmfg (3-pyridyl)-4,9-dihydro-3H- 102|120
0]
O Z F pyrazino[ 1,2-c]pyrimidin-1,6,8-
trion
A~ (9aRS)-7-[2-clo-6-flo-4-(2-
!
o (\ NN phenyletynyl)phenyl]-9a-metyl-2-
Cl (0]
75 T“fg (4-pyridyl)-4,9-dihydro-3H- 210 | 128
O 7 A pyrazino[1,2-c]pyrimidin-1,6,8-
trion
N (9aRS)-7-[2-clo-6-flo-4-(2-
1
o N(\N N | phenyletynyl)phenyl]-9a-metyl-2-
Cl (0]
76 Tmfk (2-pyridyl)-4,9-dihydro-3H- 128 | 150
O 7 A pyrazino[1,2-¢]pyrimidin-1,6,8-
trion
. (9aRS)-7-[2-clo-6-flo-4-(2-
o
e = phenyletynyl)phenyl]-9a-metyl-2-
77 ijé ’ (1-metylpyrazol-d-yl)-4,9- 104|111
o
® z T dihydro-3H-pyrazino[1,2-

¢]pyrimidin-1,6,8-trion
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(9aS)-7-[2-clo-6-flo-4-(2-

3 OY\Z\(\%/OL/N_ phenyletynyl)phenyl]-9a-metyl-2-
78 O g 1 (1-metylpyrazol-4-yl)-4,9- 75 117
F dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Kbt i xine ’| (9a8)-7-[2,6-diflo-4-(2-
i OY:S;L/;/O phenyletynyl)phenyl]-2-(2-
79 O N ) metoxyetyl)-9a-metyl-4,9- 137 122
O 7 ’ dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
K“g;jﬂo (9aS)-7-[2,6-diflo-4-(2-
£ OTN o ! phenyletynyl)phenyl]-2-(3-
80 F © metoxypropyl)-9a-metyl-4,9- 135 132
O dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Knong dixing (9aS)-7-[2,6-diflo-4-(2-
F OY\:j%O P phenyletynyl)phenyl]-9a-metyl-2-
81 _ ) : ! (2.2,2-trifloetyl)-4,9-dihydro-3H- 112 172
O pyrazino|[ 1,2-c]pyrimidin-1,6,8-
trion
K"p“wjrv Etyl 4-[(9aS)-7-[2,6-diflo-4-(2-
] OT:;$° ° phenyletynyl)phenyl]-9a-metyl-
82 -’ 1,6,8-trioxo-4,9-dihydro-3H- 201 134

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

trion

173

79

84

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

trion

117

87

85

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

trion

205

&3

86

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

c|pyrimidin-1,6,8-trion

68

118

87

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

¢]pyrimidin-1,6,8-trion

87

131
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(9aRS)-2-[(3-clophenyl)metyl]-7-

trion

Nsacs [2,6-diflo-4-(2-
88 : I phenyletynyl)phenyl]-9a-metyl- 73 134
O g 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Kone dBixine (9a8)-7-[2,6-diflo-4-(2-
o :S;L?@ phenyletynyl)phenyl]-2-[(2-
89 I flophenyl)metyl]-9a-metyl-4,9- 149 98
O ~ dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
K‘?{j (9a8)-7-[2,6-diflo-4-(2-
| | Nﬁ° phenyletynyl)phenyl]-2-[(3-
90 F ° flophenyl)metyl]-9a-metyl-4,9- 187 109
> dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
K“;"‘Af@ (9a8)-7-[2,6-diflo-4-(2-
i ”mj&o F phenyletynyl)phenyl]-2-[(4-
91 F ° flophenyl)metyl]-9a-metyl-4,9- 147 101
> dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-
; OY5<ILO IN; phenyletynyl)phenyl]-9a-metyl-2-
92 _ O : i (2-pyridylmetyl)-4,9-dihydro-3H- 198 91
® g pyrazino[1,2-c]pyrimidin-1,6,8-

-42-




271977

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

'/\N A
F Oy 0 N
93 fé (3-pyridylmetyl)-4,9-dihydro-3H- 217 90
® z pyrazino[1,2-c]pyrimidin-1,6,8-
trion
(9aRS)-7-[2,6-diflo-4-(2-
; OY:S;LD [\ | phenyletynyl)phenyl]-9a-metyl-2-
94 o (4-pyridylmetyl)-4,9-dihydro-3H- 127 84
) o pyrazino[1,2-c]pyrimidin-1,6,8-
trion
(9aRS)-7-[2,6-diflo-4-(2-
L0 9 Nm phenyletynyl)phenyl]-9a-metyl-2-
95 _ ¢ (pyrimidin-4-ylmetyl)-4,9- 142 96
@ dihydro-3H-pyrazino[1,2- '
c]pyrimidin-1,6,8-trion
(9aRS)-7-[2,6-diflo-4-(2-
Lo 3 N:QN— phenyletynyl)phenyl]-9a-metyl-2-
96 ) [(1-metylpyrazol-4-yl)metyl]-4,9- 214 151
O g dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Ko dizins (9a8)-7-[2,6-diflo-4-(2-
; OY:S;L:E’}N phenyletynyl)phenyl]-9a-metyl-2-
97 O : 1 [(2-metylpyrazol-3-yl)metyl]-4,9- 76 128
® z dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion
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(928)-7-[2,6-diflo-4-(2-

i OY (\N/\/N\) phenyletynyl)phenyl]-2-(2-
98 N imidazol-1-yletyl)-9a-metyl-4,9- 283 135
dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
K““““’“"‘i (9aS)-7-[2,6-difl0-4-(2-
K\N/\/N‘) phenyletynyl)phenyl]-9a-metyl-2-
99 ‘/t y [2-(2-metylimidazol-1-yl)etyl]- 282 146
® 4,9-dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Khong d6i ’“‘mg\ X (9aS)-7-[2,6-diflo-4-(2-
K A phenyletynyl)phenyl]-9a-metyl-2-
100 i T [2-(2-metylpyrazol-3-yletyl]-4,9- | 219 | 123
dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
Kiong dBiine. (928)-7-[2,6-diflo-4-(2-
i oi:ljéo ~" phenyletynyl)phenyl]-9a-metyl-2-
101 " I [2-(1-metylpyrazol-4-yl)etyl]-4,9- 125 129
F dihydro-3H-pyrazino[1,2-
c]pyrimidin-1,6,8-trion
(9aRS)-7-[2,6-diflo-4-(2-
o N phenyle/tynyl)phenyl] -9a-
102 (metoxymetyl)-2-(3-pyridyl)-4,9- 129 136

O

»ﬁ
‘/(F

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

c]pyrimidin-1,6,8-trion

169

118

104

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

273

148

105

(9aR)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-
(metoxymetyl)-2-(1-
metylpyrazol-4-yl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-
1,6,8-trion

61

144

106

(9aS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-etyl-2-
(3-pyridyl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-

trion

95

112

107

(9aS)-7-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-9a-etyl-2-
(1-metylpyrazol-4-y1)-4,9-
dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion

104

125
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(9aRS)-7-[2-flo-4-(2-

9 N phenyletynyl)phenyl]-9a-metyl-2-
108 i}é ° (3-pyridyl)-4,9-dihydro-3H- 267 | 103
® pyrazino|[ 1,2-c]pyrimidin-1,6,8-

trion

(9aS)-7-[2,6-diflo-4-[2-(2-
N (A flophenyl)etynyl]phenyl]-9a-
109 N N metyl-2-(3-pyridyl)-4,9-dihydro- 56 85
Z ’ 3H-pyrazino[1,2-c]pyrimidin-
1,6,8-trion

(9aS)-7-[2,6-diflo-4-[2-(2-
N

N(\N’(I\; flophenyl)etynyl]phenyl]-9a-

110 I R° metyl-2-pyrimidin-4-yl-4,9- 31 90

dihydro-3H-pyrazino[1,2-

¢]pyrimidin-1,6,8-trion

(9aS)-7-[2,6-diflo-4-[2-(2-

’/\NLN—- flophenyl)etynyl]phenyl]-9a-
111 [T N° metyl-2-(1-metylpyrazol-4-yl)- 56 120
Z i 4,9-dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion

(9aS)-7-[2-clo-4-(2-
N(\NJ;/N— phenyletynyl)phenyl]-9a-metyl-2-
112 ) T)gé (1-metylpyrazol-4-yl)-4,9-

O dihydro-3H-pyrazino[1,2-

c]pyrimidin-1,6,8-trion

Céc hop chét ¢6 cong thie (I) va cac mubi duge dung cia né c¢6 thé dugc ding

Jam thudc, vi du & dang céc ché phdm dugc. Cac ché phdm duoc c6 thé duge ding qua
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duong miéng, vi du & dang vién nén, vién nén duoc bao, vién thudc bao dudng, vién
nang gelatin cing va mém, dung dich, nhil twvong hodc huyen phu. Tuy nhién, cling c6
thé dugc dung qua tryc trang, vi du ¢ dang vién dan, hodc ngoai duong ti€u hoa, vi du

& dang dung dich thudc tiém.

Céac hop chét c¢6 cong thirc (I) va céc mubdi duge dung ciia n6 6 thé duge xir Iy
v6i cac chit mang vd co hoic hitu co, tro v& mat duogc Iy dé bao ché cac ché phdm
thudc. Lactoza, tinh bot ngd hodc cac dan Xuét cta no, bot talc, axit stearic hodc céc
mudi clia nd va cac chit tuong tu co thé duge str dung, vi dy, nhu céc chét mang cho
vién nén, vién nén dugc bao, vién thude bao dudng va vién nang gelatin cting. Cac chét
mang thich hgp cho vién nang gelatin mém 13, vi du, diu thuc vat, sap, chit béo, cac
rugu polyhydric ban rén va 1ong va cac chit twong tu; phu thudc vao ban chét cta cac
chit hoat tinh khong phai chit mang, tuy nhién, thuong can thiét trong truong hop cla
vién nang gelatin mém. Céc chit mang thich hop d& san xut cac dung dich va sird 1,
vi dy, nude, rugu polyhydric, sucroza, dudng nghich chuyén, glucoza va cac chit
teong tu. Céc chét phu trg, nhur céc rwou, rugu polyhydric, glyxerol, dau thuc vat va
céc chit twong ty, ¢6 thé dugc sir dung cho cac dung dich tiém chtta nude cia cac mudi
tan trong nudc cua cac hop chit c6 cong thirc (I), nhung vé nguyén téc 1a khong cin
thiét. Céc chét mang thich hgp cho céc vién dan 1a, vi dy, dau tu nhi€n hoac hoa rén,

sap, chét béo, rugu polyhydric ban long hogc 1ong va cac chét twong tu.

Ngoai ra, cac ché phém thube c6 thé chtra ééc chét bao quan, cac chét hoa tan, cac
chét 1am &n dinh, cac chét tao 4m, cac chét nhii tuong, cac chét 1am ngot, cac chit mau,
céc chét tao huong, mubi dé thay ddi ap suét thAm thu, cic dung dich dém, céc tac
nhan che mui hodc cdc chét chdng oxy hoéa. Ching cling c6 thé con chira céc chét c6
gié tri v& mit didu tri khac.

Nhu néu trén, cac thude chira hop chét c6 cong thire (I) hodc céc mudi duoc dung
cua no va ta dugc tro cé tac dung diéu trj bénh ciing 12 mdt muc dich cia sang ché, nhu
14 quy trinh dé bao ché thudc nay, quy trinh nay bao gdm viéc dwa mot hoic nhiéu hop

chat c6 cong thirc I hodc cdc mudi duge dung cliia n6é va, néu muodn, mdt hodc nhicu

-47-



271977

chéit ¢6 gi4 tri didu tri khéc vao dang lidu lugng y Iy clng véi mdt hoge nhiéu chét

mang tro c6 tc dung diéu tri bénh.

Nhu duge néu trén, cac hop chit c6 cong thire (I) duge dung d8 bao ché thude co

tac dung phong va/hodc dieu tri cac bénh néu trén cling 1a myc dich cta sang ché.

Lidu lwong c6 thé thay d6i trong gidi han rong va va tAt nhién, s& dugc diéu chinh
pht hop véi timg yéu cAu trong timg trudong hop cu th8. Nhin chung, lidu lugng hitu
hiéu dé ding qua dudng miéng hodc ngoai duong tiéu hda 1a ndm trong khoang ttr 0,01
dén 20 mg/kg/ngdy, voi lidu lwong ndm trong khoang tr 0,1 dén 10 mg/ kg/ngay la
dugce uu tién cho tit ca cac chi dinh dugc md ta. Liéu hing ngay cho ngudi 16n co
trong luong 1a 70 kg 1a ndm trong khoang tir 0,7 dén 1400 mg trong mot ngay, t5t hon

12 ndm trong khoang tir 7 dén 700 mg trong mdt ngay.
Bao ché dugc phdm chira hop chit cua sang ché:
Céc vién nén c6 thanh phén sau dugc bao ché theo phuong phép thong thuong:

mg/vién nén

Thanh phan hoat tinh 100
Lactoza bot 95
Tinh bdt ngd mau tréng 35
Polyvinylpyrolidon 8
Tinh bdt Na carboxymetyl 10
Magie stearat 2
Khéi lugng vién nén 250

Vi du thye hién siang ché
Phén tht nghiém:
Vidul

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3-pyridyl)-3,4,9,9a-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion
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Budéc 1: 2,6-diflo-4-phenyletynyl-phenylamin

NHz

Bis-(triphenylphosphin)-paladi(Il)diclorua (826 mg, 1,18 mmol, 0,02 duong
luong) duge hoa tan trong 100 ml THF. Thém 2,6-diflo-4-iodoanilin (15 g, 58,8 mmol)
va phenylaxetylen (7,2 g, 7,8 ml, 70,6 mmol, 1,2 dwong lugng) & nhi€t do trong phong.
Thém trietylamin (29,8 g, 41 ml, 0,29 mol, 5 duong lugng), triphenylphosphin (617
mg, 2,35 mmol, 0,04 duong lugng) va ddng (i) iodua (112 mg, 0,58 mmol, 0,01 duong
luong) va hdn hop nay duge khudy trong 1 gi & 60°C. Hon hop phan tmg nay duoc
lam lanh va dugc chiét bang dung dich NaHCO3 bdo hoa va hai 14n bang etyl axetat.
Céc 16p hitu co dugce rira ba 14n bang nudc, 1am kho bing natri sulfat va bay hoi dén
kho. San phim thd dugc tinh ché bing sic ky nhanh trén ct silicagel, rira giai bang
gradien etyl axetat:heptan theo ty 1€ tx 0:100 dén 40:60. Thu duogc 2,6-diflo-4-
phenyletynyl-phenylamin mong mubn (12,6 g, hiéu sudt 9%) dudi dang chét rin mau

vang, MS: m/e = 230,1 (M+H").

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

Trong binh day kin dung tich 6 ml dugc nap 2,6-diflo-4-phenyletynyl-
phenylamin (Vi du 1, bude 1) (100 mg, 0,44 mmol), va toluen (2,5 ml). Thém carbonyl
diimidazol (149 mg, 0,92 mmol, 2,1 duvong lugng) & nhiét do trong phong. Hdn hop
phan tng dugc khudy trong 40 phut & nhiét do 115°C. Thém etyl 2-(3-oxopiperazin-2-
yl)axetat [Abelman & al., Tetrahedron Lett. 44,1823 (2003)] (81 mg, 0,44 mmol, 1,0

-49-



271977

dwong lugng) vao hdn hop nay va khudy trong 16 gir & 115°C. Hon hop phan Gng nay
duoc 1am lanh, b trong chan khong va tai nap truc tiép 1én trén cot silicagel. San phim
thé dugc tinh ché bing sic ky nhanh, rira giai bang gradien etyl axetat:heptan theo ty 18
tir 10:90 dén 100:0. Hop chit & d& muc nay (50 mg, hidu sudt 29%) thu dugc dudi dang
chét rin mau vang nhat, MS: m/e = 396,1 (M+H").

Budc 3: (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3-pyridyl)-3,4,9,9a-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3,4,9,9a-tetrahydro-2H-
pyrazino[ 1,2-c]pyrimidin-1,6,8-trion (70 mg, 0,177 mmol) dugc hoa tan trong dioxan
(2,0 ml). Thém Cs>COs (115 mg, 0,354 mmol, 2,0 dwong luong), 3-bromopyridin (31
mg, 0,195 mmol, 1,1 duong lugng), paladi (II) axetat (8,0 mg, 0,035 mmol, 0,2 duong
luong) va 4,5-bis(diphenylphosphino)-9,9-dimetylxanten [Xantphos®] (30,7 mg, 0,053
mmol, 0,3 duong lugong) & nhi¢t do trong phong. Khudy hdn hop nay trong 4 giv &
110°C. Hdn hgp phéan tmg dugc bay hoi va tai nap truc tiép 1én trén cot silicagel. San
phim tho dugc tinh ché bing sic ky nhanh, rira giai bing gradien etyl axetat:heptan
theo ty 18 tir 0:100 dén 100:0. Hop chét & d& muyc nay (47 mg, hidu suit 56%) thu dugc
dudi dang chit rin mau tring, MS: m/e =47 3,2 (M+H+).

Vidu2

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-pyrimidin-4-yl-3,4,9,9a-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion

H s b«“ﬂ

Hop chit & d& muc nay thu dugc duéi dang chét rin mau trdng, MS: m/e =
4742 (M+H"), stt dung quy trinh hoéa hoc twong tu véi quy trinh dugc md ta trong vi
du 1, budc 3, tir (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3,4,9,9a-tetrahydro-
2H-pyrazino [1,2-c]pyrimidin-1,6,8-trion (Vi du I, buwdc 2) va 4-bromopyrimidin

hydroclorua.

-50-



271977

Vidu3

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-pyridyl)-3,4,9,9a-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion

FO ,— /,=

Oa®

D=
O,
F O
Hop chét & d& muc ndy thu dugc duéi dang chét rin mau vang nhat, MS: m/e =
473,2 (M+H"), st dung quy trinh héa hoc twong ty véi quy trinh dugc md ta trong vi
du 1, buéc 3, tir (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-3,4,9,9a-tetrahydro-
2H-pyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 1, buéc 2) va 2-bromopyrimidin.
Vidu4

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

FO ,— /=
N
D=
0
F O
Budce l: (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (4.1):

FOo o
7\ YN NH

_ @

F O

Hop chét & d& muyc nay thu duoc dudi dang chét rin mau tring, MS: m/e =
410,2 (M+H"), str dung quy trinh hoa hoc twong tu véi quy trinh duge md ta trong Vi
du 1, bude 2 tir 2,6-diflo-4-phenyletynyl-phenylamin (Vi du I, bucc 1) va metyl 2-
[(2RS)-2-metyl-3-ox0-piperazin-2-yl]axetat [Abelman & al., Tetrahedron Lett. 44,1823
(2003)].
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Budc 2: (9aS)- va (9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion (4.2a & 4.2b):

L o=

Viée tach khong d6i xtng chit ddng phan d6i anh dwoc nhan biét bing HPLC
khong d6i xung, st dung cdt Chiralpak IE s dung (hexan/EtOH/DCM/EtN-
70/20/10/0,1%) dé thu dwoc (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-
2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (4.2a) dudi dang chét rin mau
tring nhat (MS: 410,1 (M+H")); va (9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (4.2b) duéi dang chét rén
mau tréng nhat (MS: 410,1 (M+H")).

Budc 2: (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-pyridyl)-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 vang nhat, MS: m/e =
487,2 (M+H"), st dung quy trinh hoa hoc trong tu véi quy trinh duge mo ta trong vi
du 1, budc 3, 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 (4.1) (Vi du 4, budc 1) va 2-
bromopyridin.

Vidus

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

O—=Cr 0N ™
o »_)T‘%

F O
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-

tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion (4.2a) (Vi du 4, buéc 2) (60 mg, 0,15
mmol), 2-iodopyridin (60,1 mg, 0,29 mmol, 2,0 duong luong) va K2COs (40,5 mg,
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0,29 mmol, 2,0 duong lugng) dugc két hop vé6i dioxan (1,8 ml) dé tao ra huyén phu
mau nau. Sau khi khudy 4m trong méi trudng argon trong 3 phut, thém dong (I) iodua
(5,58 mg, 0,29 mmol, 0,2 dwong lugng), va trans-N,N’-dimetylxyclohexan-1,2-diamin
(8,34 mg, 9,27 ul, 0,59 mmol, 0,4 dwong lugng). Hbén hop phan tng dugc khuéy trong
mdi trudong argon & 140°C trong 2 gid. Hon hop phan tng nay duoc cd trong chan
khong va hip phu trén aminophase silicagel. Nguyén liéu thd duoc tinh ché bing sic
ky nhanh trén 20g silica gel, rira giai bing gradien EtOAc/heptan tir 20% dén 100%.
Hop chét & d& muc nay (46 mg, hiéu sudt 65%) thu duoc dudi dang chét rén mau tring,
MS: m/e = 487,3 (M+H").

Vidu6

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

FO»_/——\ —

N N /

D=
0]

Hop chit & d& muc nay thu dugc duédi dang chét rin mau tréng nhat, MS: m/e = 487,2
(M+H"), stt dung quy trinh hoa hoc tuwong ty véi quy trinh dugc mo ta trong vi du 5, 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 4, budc 1) va 3-bromopyridin.
Vidu7
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion

FO ,— /=
Sene
\
D=
(0]
F O
Hop chit & d& muc nay thu duge dudi dang chét rén mau tring nhat, MS: m/e = 487,3

(M+H"), str dung quy trinh hoa hoc tuwong ty véi quy trinh duge mo ta trong vi du 5, tr
y
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(9aS)-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 4, budc 2) va 3-iodopyridin.
Vidu 8

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

-0
D=
0
F O
Hop chét & dé muc nay thu dugc dudi dang chét rin mau tring nhat, MS: m/e = 487,2
(M+H"), st dung quy trinh héa hoc twong ty véi quy trinh duge mo ta trong vi du 1,
buéc 3, 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 (V7 du 4, budc 1) va 4-bromopyridin.
Vidu9

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

FO ,— /=
O=Cr N
MO
FO :
Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e = 487,3
(M+H"), sit dung quy trinh héa hoc trong ty v6i quy trinh duge md ta trong vi du 5, tir
(9aS)-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 4, budc 2) va 4-iodopyridin.
Vidu 10

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



Hop chit & d& muc nay thu duoc duéi dang chét rin mau tring, MS: m/e = 501,2
(M+H"), sit dung quy trinh héa hoc twong tw véi quy trinh dugc md ta trong vi du 1,
budc 3, tr  (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 4, buéc 1) va 2-bromo-6-metyl
pyridin.
Vidu 11
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metyl-4-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Q=<
0
F O

qu chét & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e = 501,3
(M+H"), sit dung quy trinh héa hoc tuwong tu véi quy trinh dugec md ta trong vi du 1,
budc 3, 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 4, budc 1) va 4-bromo-2-metyl
pyridin.
Vidu 12
(9aRS)-7-(2,6-diflo-4-(phenyletynyl)phenyl)-9a-metyl-2-(4-metylpyridin-2-
yD)tetrahydro-1H-pyrazino[1,2-c]pyrimidin-1,6,8(2H,7H)-trion
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Hop chit & d& muc nay thu dugc duéi dang chét rén mau tring, MS: m/e = 501,2
(M+H"), st dung quy trinh héa hoc twong ty véi quy trinh dwge mo ta trong vi du 1,
budc 3, tir (9aRS)-7-[2,6-diﬂo-4;(2-phenyletyny1)phenyl]-9a-mety1-2,3,4,9-
tetrahydropyrazino [1,2-c]pyrimidin-1,6,8-trion (Vi du 4, bwdc 1) va 2-bromo-4-
metylpyridin.

Vidu 13

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

Hop chét & dé muc nay thu dugc dudi dang chét rén mau tring, MS: m/e = 501,3
(M+H"), sit dung quy trinh héa hoc twong tw véi quy trinh duge md ta trong vi du 1,
bude 3, tur (9aS)-7-[2,6-diﬂo-4-(2-pheny1etynyl)phenyl]-9a-mety1—2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 2-bromo-4-
metylpyridin.
Vidu 14
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metyl-3-pyridyl)-4,9-
dihydro-3H-pyrazinol[1,2-c]pyrimidin-1,6,8-trion

o= G

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e = 501,2
(M+H"), stt dung quy trinh hoa hoc twong ty véi quy trinh duge mo ta trong vi du 1,
buédce 3, 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 4, budc I) va 3-bromo-5-
metylpyridin.

-56-



271977

Vidy 15

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metyl-3-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

H S

Hop chét & d& muc ndy thu dugc duéi dang chét rin mau tring nhat, MS: m/e = 501,2
(M+H"), st dung quy trinh héa hoc twong ty v6i quy trinh duge mo ta trong vi du 1,
budce 3, tur (9aS)-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 4, bwéc 1) va 3-bromo-5-
metylpyridin.
Vidu 16
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(6-metyl-3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Hop chét & d& muc nay thu dugc dudi dang chét rin dang tinh thé mau tréng, MS: m/e
=501,3 (M+H"), stt dung quy trinh héa hoc tvong tur véi quy trinh duge mo ta trong vi
du 5, tr (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 4, bwéc I) va 5-bromo-2-
metylpyridin.

Vidu 17

Khong db6i ximg
FO>\—N N—( N
O—=A >
(0]
F O

-57-



271977

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3,5-dimetyl-4-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

Hop chét & d& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =
515,2 (M+H"), stt dung quy trinh héa hoc twong tu v6i quy trinh dugc md ta trong vi
du 1, buéc 3, tr (9aS)-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 4, budc 2) va 4-bromo-3,5-
dimetylpyridin hydroclorua.

Viduy 18

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

FO
>\—N/_\N—</j\<N
= N =
O O )No cl
F O
Hop chit & d& muc nay thu dugc duéi dang chét rin mau tring, MS: m/e =
521,2, 523,2 (M+H"), st dung quy trinh héa hoc tuong ty véi quy trinh dugc mo ta
trong vi du 1, budc 3, tr (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 4, budc 1) va 2-clo-4-
iodopyridin.
Vidu 19

(9a8)-2-(2-clo-4-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

F O
>\-—N/—\N—</:\\<N
O = O N>/._)T< —
o) of
FO
Hop chit & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e =

521,2, 523,2 (M+H"), st dung quy trinh héa hoc twong tu véi quy trinh duge md ta
trong vi du 1, budc 3, tir (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-
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2,3,4,9-tetrahydropyrazino [1,2-c]pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 2-clo-4-
iodopyridin.
Vidu 20

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

Hop chit & d& muc nay thu duge dudi dang chét rén dang tinh thé mau vang
nhat, MS: m/e = 521,2, 523,2 (M+H"), st dung quy trinh héa hoc twong tu véi quy
trinh dugc mo ta trong vi du 5, 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 4, budc 1) va 2-
clo-5-iodopyridin.

Vidu 21
(9aS)-2-(6-clo-3-pyridyl)-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 chét & dé muc nay thu duge dudi dang chét rdn dang tinh thé mau vang
nhat, MS: m/e = 521,2, 523,2 (M+H"), stt dung quy trinh héa hoc tuong tw véi quy
trinh duoc md ta trong vi du 5, tir (9aS)-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 4, buoc 2) va 2-
clo-5-iodopyridin.

Vidy 22
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(6-metoxy-3-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion
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FOO 7— /= 7
YN NOO
D=
o
F O
qu chit & d& muc ne‘ly thu duoc dudi dang chét rin dang tinh thé mau tréng,
MS: m/e = 517,4 (M+H"), st dung quy trinh héa hoc twong tuy véi quy trinh duge mod
ta trong vi du 5, 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 4, budc 1) va S5-iodo-2-
metoxypyridin.

Vi du 23

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

F ] N/__\N—O—O/
F O

Hop chit & d& muc nay thu dugc dudi dang chét rén dang tinh thé mau tring,
MS: m/e = 517,3 (M+H"), st dung quy trinh hoa hoc tuwong tw véi quy trinh dugc md
ta trong vi du 5, tr (9aS)-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 4, budc2) va S-iodo-2-
metoxypyridin.

Vi du 24

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

O = O N>/,_>T<o \_N\

Hop chét & dé muc nay thu dugc dudi dang chét rén dang tinh thé mau tring,
MS: m/e = 517,3 (M+H"), st dung quy trinh héa hoc tuwong ty véi quy trinh dugec mod
ta trong vi du 5, tr (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
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tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 4, buwdc 2) va 5-bromo-1-
metylpyridin-2(1H)-on.
Vidu 25

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

FO ,~— N=
N N
D=L
o]
F O
Hop chit & d& muc nay thu duge duési dang chét rin mau vang nhat, MS: m/e =
488,1 (M+H™), sitr dung quy trinh héa hoc twong tu véi quy trinh duge mo ta trong vi
du 1, budc 3, tr (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 4, budc 1) va 2-bromopyrimidin.
Vidu 26

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

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tring, MS: m/e =
488,2 (M+H"), st dung quy trinh hda hoc twong ty véi quy trinh duwgc md ta trong vi
du 1, buéc 3, tx (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 4, budc 1) va 4-bromopyrimidin
hydroclorua.

Vi du 27

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrimidin-4-yl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Hop chét & dé muc nay thu dwoc dudi dang chét rin dang tinh thé mau tréng,
MS: m/e = 488,3 (M+H"), sir dung quy trinh hda hoc twong ty véi quy trinh duge md
ta trong vi du 1, budc 3, tir (9aS)-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 4, bucc 2) va 4-
bromopyrimidin hydroclorua.
Vidu 28

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrimidin-5-yl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

F O =N
N;'}@Z{@
F O

Hop chét & d& muc nay thu dugc duéi dang chét rin mau tring, MS: m/e =
488,2 (M+H"), stt dung quy trinh héa hoc twong tu véi quy trinh duge mod ta trong vi
du 1, budc 3, 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 4, bwéc 1) va 5-
bromopyrimidin.

Vidu 29

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

=(N

FO N
D=
T MO
F O
Hop chit & dé& muc nay thu dugc dudi dang chit rin mau vang nhat, MS: m/e =

516,2 (M+H+), stt dung quy trinh hoa hoc twong tw véi quy trinh dugc mo ta trong vi
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du 1, buéc 3, 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 4, buéc 1) va 4-bromo-2,6-
dimetylpyrimidin.

Vidu 30

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

4

FO»_N/—\N N=
O=Crine™
o
F O

Hop chit & dé muc nay thu dugc duédi dang chét rin mau tring, MS: m/e =
502,4 (M+H+), st dung quy trinh héa hoc twong tu véi quy trinh dugec md ta trong vi
du 1, budc 3, 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 4, bu6c 1) va 4-bromo-2-
metylpyrimidin.

Vidu 3l
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrimidin-4-y1)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

O O N>/._N)Y<N \ /N
. ' (0]
F O

Hop chit & d& muc nay thu dugc duéi dang chit rin mau tréng, MS: m/e =
502,3 (M+H+), st dung quy trinh hoéa hoc twong tu v6i quy trinh dugec md ta trong vi
du 1, budc 3, tur (9aS)-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 4, buéc 2) va 4-bromo-2-
metylpyrimidin.
Vidu 32

-63-



271977

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

Hop chit & d& muc nay thu duge dudi dang chét rin dang tinh thé mau tring,
MS: m/e = 488,2 (M+H™), st dung quy trinh héa hoc tuong tu voi quy trinh duge md
ta trong vi du 1, budc 3, 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 4, bucc 1) va 2-
bromopyrazin. ’

Vi du 33

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

N N
D=
o
FoO
Hop chét & d& muyc nay thu dugc dudi dang chat rin mau tring, MS: m/e =
488,4 (M+H+), stt dung quy trinh hoa hoc tuong ty véi quy trinh duge mo ta trong vi
du 1, budc 3, tr (9aS)-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 4, buéc 2) va 2-bromopyrazin.
Vidu 34
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(6-metylpyrazin-2-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Hop chit & d& muc nay thu dugc dudi dang chét rin dang tinh thé mau tring,

MS: m/e = 502,2 (M+H"), stt dung quy trinh hda hoc twong tu véi quy trinh dugec mo
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ta trong vi du 1, budce 3, 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 4, bwéc 1) va 2-
bromopyrazin.

Vidu 35

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

F o\>_ —  N=
N N N
O=Cri ™
o)
FoO
Hop chét & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e =
502,2 (M+H+), sit dung quy trinh héa hoc twong tw véi quy trinh duge md ta trong vi
du- 5, tur (9aS)-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 4, budc 2) va 4-bromo-6-
metylpyrimidin.
Vidu 36
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metylpyrimidin-4-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

FO N=
%-N/_\N N
D=
0

FO
Hop chit & d& muc nay thu dugc duéi dang chét rin mau tring, MS: m/e = 502,3
(M+H+), st dung quy trinh héa hoc twong tu véi quy trinh duge mo ta trong vi dy 5, tir
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2-
¢]pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 4-bromo-6-metylpyrimidin.

Vidu 37
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-metoxypyrimidin-5-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Hop chét & dé muc nay thu dugce dudi dang chét rin mau vang nhat, MS: m/e = 518,3
(M+H+), sir dung quy trinh hda hoc twong tu véi quy trinh duge mo ta trong vi du 5, tir
(9aS)-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 4, budc 2) va 5-bromo-2-metoxypyrimidin.
Vidu 38
(9aS)-2-(2-tert-butoxypyrimidin-5-y1)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

s

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e = 504,3 ([M-
tBu]+), sit dung quy trinh hoa hoc tuong tu véi quy trinh dugc md ta trong vi du 5, tir
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazinol[ 1,2-
c]pyrimidin-1,6,8-trion (Vi du 4, buéc 2) va 5-bromo-2-(tert-butoxy)pyrimidin.
Vidu 39
(9aS hodc 9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-etoxypyrimidin-5-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

FO ,— /=N
N N »—O
NMO{N/ .
Fo

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e = 532,3
(M+H+), str dung quy trinh hda hoc twong tw véi quy trinh dugec md ta trong vi du 5, tir
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9- tetrahydropyrazmo[l 2-
c]pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 5-bromo-2-etoxypyrimidin.

Vi du 40
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(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-isopropoxypyrimidin-5-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

FO ,— ,=N
N N 0
D=
0

FoO
Hop chét & dé muc nay thu dugc dusi dang chét rin mau vang nhat, MS: m/e = 546,3
(M+H+), stt dung quy trinh hoa hoc tuong ty v6i quy trinh dugc md té trong vi du 5, tir
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2-
¢]pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 5-bromo-2-isopropoxypyrimidin.

Vidu4l

(9aS)-2-(2-benzyloxypyrimidin-5-yl)-7-[2;6-diﬂo-4-(2-phenyletynyl)phenyl]-9a—metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

FO ,— ,=N
SN N )
= N
D=
FoO
Hop chit & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e = 594,3
(M+H+), stt dung quy trinh héa hoc trong ty v6i quy trinh dwge mo ta trong vi du 5, tur
(9aS)-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 4, budc 2) va 2-(benzyloxy)-5-bromopyrimidin.
Vidu42
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-hydroxypyrimidin-5-y1)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

FO ,— ,=N
N N »—OH
O=C

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-metoxypyrimidin-5-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 36) (60 mg, 0,116 mmol)
dugc hoa tan trong clorofom (3,0 ml). Thém dung dich cta 0,139 ml (0,139 mmol, 1,2
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duong luong) dung dich bo tribromua 1M trong diclometan trong 0,5 ml clorofom
trong khoang thoi gian 5 phut. Khudy hdn hop nay trong 3,5 gid & nhiét do trong
phong, va sau d6 ngung béng cach thém dung dich NaHCO;3 5% (0,6 ml). Hon hop
phan ng nay dugc pha lodng bang 30 ml etyl axetat va lam bay hoi. Thao tac nay
duoc 13p lai 2 13n. San phim thd dugc tinh ché bing sic ky nhanh, rira giai béng
gradien etyl axetat:heptan theo ty 1€ tir 50:50 dén 100:0, sau d6 bang MeOH:etyl axetat
6:94, sau d6 bang MeOH:diclometan 15:85. Hop chét & d& muc nay (19 mg, hiéu sut
3%) thu dwoc dudi dang chit rin mau vang nhat, MS: m/e = 504,2 (M+H+).

Vidu43

(9aS)-2-[2-(xyclopropoxy)pyrimidin-5-y1]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

FO ,— ,=N
N N o
D=
0

FO
Hop chit & dé muc nay thu dugc dudi dang chit rén mau tréng, MS: m/e = 544,2
(M+H+), stt dung quy trinh héa hoc twong tw véi quy trinh duge md ta trong vi du 5, tir
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2-
¢]pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 5-bromo-2-xyclopropoxypyrimidin.

Vidu 44

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(5-metoxypyrazin-2-yl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

FO ,— N=
Nf;}ﬁz—@%‘)\
F O

Hop chit & d& muyc nay thu dugc duéi dang chét rén dang tinh thé mau vang nhat, MS:
m/e = 518,3 (M+H+), st dung quy trinh héa hoc twong ty véi quy trinh dugc md ta
trong vi du 5, tx (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
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tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 4, buéc 2) va 2-bromo-5-

metoxypyrazin.
Vidu 45

(9aS)-2-(5-benzyloxypyrazin-2-yl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

d o>\—N/_\N—<N_=§—o
Z SSaTavs

Hop chit & & muc nay thu dugc duéi dang chét rin mau vang nhat, MS: m/e =
594,3 (M+H+), st dung quy trinh héa hoc twong tu véi quy trinh dugc mo ta trong vi
du 5, tur (9aS)-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 4, buéc 2) va 2-(benzyloxy)-5-
bromopyrazin.

Vidu 46

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

Hop chit & d& muc nay thu dugc duéi dang chit rin dang tinh thé mau vang
nhat, MS: m/e = 488,3 (M+H+), stt dung quy trinh hoa hoc twong tu véi quy trinh dugc
md ta trong vi du 5, tr (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 4, buéc 1) va 3-
iodopyridazin.

Vidu 47

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrazin-2-yl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion
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F O =
N N
O=
0
FO
Hop chét & dé muc nay thu duge dudi dang chét rin mau tring nhat, MS: m/e =
488,3 (M+H+), st dung quy trinh héa hoc tuwong tu v6i quy trinh dugc md ta trong vi
du 5, - (9aS)-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 4, buéc 2) va 3-iodopyridazin.
Vidu48

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

_ PN N
= N

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tréng, MS: m/e =
502,2 (M+H+), sir dung quy trinh hoéa hoc tuong tu v6i quy trinh dugc mo ta trong vi
du 1, budsc 3, tr (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 4, buéc 1) va 3-iodo-6-
metylpyridazin.
Vi du 49

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-6-oxo-pyridazin-3-
y1)-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

H e tedete

Hop chit & d& muc nay thu dugc dudi dang chit rén dang tinh thé mau vang
nhat, MS: m/e = 518,3 (M+H+), sir dung quy trinh héa hoc twong tu véi quy trinh dugc
md ta trong vi du 5, tir (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
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tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 4, buéc 2) va 6-bromo-2-
metylpyridazin-3(2H)-on (CAS: 1123169-25-4).

Vidy 50

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

o=
(@)
F O

Hop chit & dé muc nay thu dugc dudi dang chét rin mau vang, MS: m/e = 488,2
(M+H+), sir dung quy trinh hda hoc twong tw v6i quy trinh duge md ta trong vi du 5, tir
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2~
¢] pyrimidin-1,6,8-trion (Vi du 4, budc 2) va 4-bromopyridazin hydrobromua.

Viduy 5l

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-6-oxo-pyridazin-
4-y1)-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

FO>\_/—\ _N\
N N N—
D=
o e}
F O

Hop chét & d& muc nay thu dugc duéi dang chét rin mau doé nhat, MS: m/e =
518,2 (M+H+), st dung quy trinh héa hoc tuong tw véi quy trinh duge mo ta trong vi
du 1, buéc 3, tr (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 4, buéc 1) va 3-iodo-2-
metylpyridazin-3(2H)-on (CAS: 153239-91-9).
Vi du 52

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-thiazol-2-yl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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N N/I
D=
F o

Hop chét & dé muc nay thu duge dudi dang chit rén dang tinh thé mau vang
nhat, MS: m/e = 493,1 (M+H+), st dung quy trinh héa hoc twong ty véi quy trinh dugce
md ta trong vi du 1, budc 3, tr (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 4, buéc 1) va 2-
bromothiazol.

Vidu 53

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metylthiazol-2-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

F O N
S N ]
O = O Nm °
o)
F O
Hop chét & dé muc nady thu dugc dudi dang chét rin mau tring, MS: m/e =
507,1 (M+H+), st dung quy trinh héa hoc twong tu véi quy trinh dugc mo ta trong vi
du 1, budc 3, tr (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 dy 4, buéc 1) va 2-bromo-5-
metylthiazol.
Vidu 54

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

F O N
M N T
D=5
o)
F O
Hop chét & @é muc ndy thu dugc dudi dang chét rin mau vang, MS: m/e = 507,1

(M+H+), st dung quy trinh hoa hoc twrong ty véi quy trinh dugc mod ta trong vi du 1,
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busc 3, tr  (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 4, buéc 1) va 2-bromo-4-
metylthiazol.

Vidu 55

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

N
FO N, F
SN WY
D= S
o
F O
Hop chit & d& muc nay thu duge dudi dang chét rin mau vang nhat, MS: m/e =
518,1 (M+H+), st dung quy trinh hoa hoc twong ty véi quy trinh duge md ta trong vi
du 1, budc 3, tr (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 4, budc 1) va 2-bromothiazol-4-
carbonitril.
Vidu 56

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

F
F
F O N
>\—NF—\N—</ j)(F
D= L™
0
FoO

Hop chit & d& muc nay thu duge dudi dang chét rin mau vang, MS: m/e = 561,1
(M-+H+), st dung quy trinh héa hoc twong tw véi quy trinh dugec md ta trong vi du 1,
buédc 3, 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 4, buéc 1) va 2-bromo-4-

(triflometyl)thiazol.

Vi dy 57
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[ 5-(triflometyl)thiazol-2-
yl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

=5
F O ? FF

Hop chit & d& muc nay thu duge duéi dang chét rin mau vang nhat, MS: m/e =
561,1 (M+H+), stt dung quy trinh hoa hoc twong tw v6i quy trinh dugc md ta trong vi
du 1, budsc 3, 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 4, buéc 1) va 2-bromo-5-
(triflometyl)thiazol.

Vidu 58

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylimidazol-4-y1)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

N
o g b g gl
F O

Hop chét & d& muc nay thu duge dudi dang chét rdn mau vang nhat, MS: m/e =
490,2 (M+H+), st dung quy trinh héa hoc tuwong tu véi quy trinh duge md ta trong vi
du 5, 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 4, budc 1) va 4-bromo-1-metyl-
1H-imidazol.

Vidu 59

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

F O N/—\N J N
D=
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Hop chét & d& muc nay thu duoc duéi dang chét rin mau vang nhat, MS: m/e =
504,2 (M+H+), sit dung quy trinh héa hoc twong tu véi quy trinh dugc moé ta trong vi
du 5, 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 4, buéc 1) va 2-bromo-1,4-
dimetyl-1H-imidazol.

Vi du 60
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1,2-dimetylimidazol-4-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

Hop chét & d& muc nay thu dugc dudi dang chét rdn mau vang nhat, MS: m/e =
504,2 (M+H+), st dung quy trinh héa hoc twong tu v6i quy trinh duge md ta trong vi
du 5, 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 4, buéc 1) va 4-bromo-1,2-
dimetyl-1H-imidazol.

Viduy 61
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-metyl-1-(2,2,2-
trifloetyl)imidazol-4-yl1]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

;\:“)ﬁ“iN\)rF

Hop chit & dé muc nay thu dugc dudi dang chét rin mau tring, MS: m/e =
572,2 (M+H+), st dung quy trinh héa hoc twong tu véi quy trinh dugc mo ta trong vi
du 5, tur (9aS)-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 4, buéc 2) va 4-iodo-2-metyl-1-
(2,2,2-trifloetyl)-1H-imidazol.
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Vi du 62

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

F O
>\—N/_\N—<§r\\l
D=5
0
F O

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tring, MS: m/e =
490,2 (M+H+), stt dung quy trinh héa hoe twong tu véi quy trinh dugc md ta trong vi
du 5, tr (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 4, bugc 1) va 3-bromo-1-metyl-
1H-pyrazol.

Vidu 63

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

F o _
\>_N/—\N‘<\\N
O = O N>/,_>T< N
(6]
F O

Hop chit & dé muc nay thu duoc dudi dang chét rin mau tring, MS: m/e =
490,2 (M+H+), stt dung quy trinh hoa hoc tuwong tu véi quy trinh dugc mo ta trong vi
du 5, tur (9aS)-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 4, budc 2) va 3-bromo-1-metyl-
1H-pyrazol.
Vi du 64

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrazol-3-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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F O //\
F O

Hop chét & d& muc ndy thu dwgc dudi dang chét rén dang tinh thé mau tring,
MS: m/e = 490,2 (M+H+), stt dung quy trinh hda hoc tuong tu v6i quy trinh dugec mo
ta trong vi du 5, 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 4, buéc 1) va 5-iodo-1-metyl-
1H-pyrazol.
Vi du 65

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

F O /\
D=
F O

Hop chit & d& muc nay thu dugc duéi dang chét rén dang tinh thé mau tring,
MS: m/e = 490,2 (M+H+), stt dung quy trinh hda hoc tuong tu véi quy trinh dugec mo
ta trong vi du 5, tr (9aS)-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 4, buéc 2) va 5-iodo-1-metyl-
1H-pyrazol.
Vidu 66

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2,5-dimetylpyrazol-3-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

o=

Hop chit & d& muc nay thu dwoc dudi dang chét rin mau tring, MS: m/e =
504,2 (M+H+), sir dung quy trinh héa hoc twong tu véi quy trinh duge mo ta trong vi

-77-



271977

du 5, 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 4, buéc 1) va 5-bromo-1,3-
dimetyl-1H-pyrazol.

Viduy 67

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

O—=r x
0
F O

Hop chit & d& muc nay thu duge dudi dang chét rin mau vang nhat, MS: m/e =
490,2 (M+H+), st dung quy trinh hoa hoc twong tw véi quy trinh dugc mo ta trong vi
du 5, 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 4, budc 1) va 3-bromo-1-metyl-
lH-pyrazol.

Vidy 68

(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1 -metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazinol[ 1,2-c]pyrimidin-1,6,8-trion

Hop chit & d& muc nay thu dugc dudi dang chét rin dang tinh thé mau tréng,
MS: m/e = 490,3 (M+H+), sit dung quy trinh hoéa hoc twong tw véi quy trinh duge mod
ta trong vi du 5, tu (9aS)-7-[2,6-diﬂo-4-(2-pheny1etynyl)phenyl]-9a—metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 4, buéc 2) va 3-bromo-1-metyl-
1H-pyrazol.

Vidu 69
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(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1-etylpyrazol-4-yl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Hop chit & dé muc nay thu dugc dudi dang chét rén dang tinh thé mau tréng,
MS: m/e = 504,3 (M+H+), st dung quy trinh hoa hoc twong tur véi quy trinh duge md
ta trong vi du 5, tir (9aS)-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 4, buéc 2) va 1-etyl-4-iodo-1H-
pyrazol.
Vidu 70

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

o=y

Hop chit & d& muc nay thu duoc dudi dang chét rén dang tinh thé mau tring,
MS: m/e = 518,3 (M+H+), stt dung quy trinh hda hoc twong tu véi quy trinh duge mo
ta trong vi du 5, tir (9aS)-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 4, buéc 2) va 1-isopropyl-4-
iodo-1H-pyrazol.
Vidu71

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

F O —\ —N
>—N N——C‘
(0]
F O
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Budc 1: (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[1-(2-
trimetylsilyletoxymetyl)pyrazol-4-yl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-

O =S o
0 /Y
F O

Hop chét & d& muc nay thu dugc dudi dang chét rdn mau tring, sit dung quy

trion:

trinh héa hoc twong tu voi quy trinh duge md ta trong vi du 5, tir (9aS)-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 4, budc 2) va 4-iodo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrazol (CAS:
[220299-49-0]).

Budc 2: (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1H-pyrazol-4-yl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion:

Thém 0,35 ml (1,4 mmol, 10 duong lugng) dung dich HCI 4M trong dioxan vao
dung dich da khudy k§ cta (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-
[1-(2-trimetylsilyletoxymetyl)pyrazol-4-yl]-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-
1,6,8-trion (85 mg, 0,140 mmol) trong 2 ml dioxan. Phan Umg nay duoc khudy trong 4
gid & 55°C va 16 gio & nhiét do trong phong. D6 pH cua dung dich ndy dugc didu
chinh dén > 8 bﬁng cach thém dung dich amoni hydroxit 25% (0,48 ml, 3,08 mmol, 22
duong luong) va cd trong chéan khong. Phin cin dugce hip phu trong etyl axetat. Pha
hitu co dugc rira bang nude, va cd trong chan khong. Nguyén liéu thdé dugc tinh ché
bang sic ky nhanh trén SiOz (20g) st dung gradien heptan-etyl axetat theo ty 1€ tir
50:50 dén 0:100, tiép theo 1a MeOH 4% trong etyl axetat 1am dich rira giai. Hop chét ¢
dé muc nay (43 mg, hidu sudt 64%) thu dugc duéi dang chét rin mau tring, MS: m/e =

476,2 (M+H").
Vidy 72

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[ 1-(3-metoxypropyl)pyrazol-4-yl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Thém huyén phi ctia natri hydrua 60% trong déu khoang (3,9 mg, 0,1 mmol, 1,3
duong luong) vao dung dich cua (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-2-(1H-pyrazol-4-yl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion
(36mg, 0,076 mmol) trong DMF (2 ml) & 0°C. Hon hop phan tng nay duoc khudy
trong 5 phut va thém 1-bromo-3-metoxypropan (12,7 mg, 9,3 pl, 0,083 mmol, 1,1
duong lugng). Dung dich mau vang dugc lam 4m dén nhiét do trong phong va khudy
trong 2 gid. Hon hop phan ng nay dugc ding bang nude. Sau khi xir 1y theo chuén
bing etyl axetat/nudc céc 16p hitu co duge 1lam khd trén MgSOs va cd trong chén
khong. Nguyén liéu thd dugc tinh ché bang sdc ky nhanh (SiO2 (20g)) st dung gradien
etyl axetat trong heptan tir 50% dén 100%. Hop chét & & muc nay (16 mg, hiéu suét
39%) thu dugc dudi dang chét rin mau tring nhat, MS: m/e = 548,2 (M+H").

Vidy 73

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

Hop chit & d& muc ndy thu dugc dudi dang chét rén dang tinh thé mau tring,
MS: m/e = 491,2 (M+H+), st dung quy trinh hoa hoc twong tur v6i quy trinh dugec mo
ta trong vi du 5, tir (9aS)-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 4, bu6c 2) va 3-iodo-1-metyl-
1H-1,2,4-triazol.
Viduy 74

(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Budce 1: 2-clo-6-flo-4-phenyletynyl-phenylamin

Cl
F

Hop chét & d& muc nay thu dugc dudi dang chét rdn mau cam, MS: m/e = 246,1,
248,1 (M+H"), st dung quy trinh h6a hoc twong ty véi quy trinh duge mo ta trong vi
du 1, budce 1 tir 2-clo-6-flo-4-iodoanilin va phenylaxetylen.
Budc 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

Cl O>_N/—-\
N ””
g OMO

Hop chit & d& muc nay thu dugc dudi dang chit rin mau tring, MS: m/e =
4243, 426,2 (M+H"), st dung quy trinh héa hoc twong tu v6i quy trinh dugc md ta
trong Vi du 1, budc 2 tir 2-clo-6-flo-4-phenyletynyl-phenylamin (Vi du 73, budc 1) va
metyl 2-[(2RS)-2-metyl-3-oxo-piperazin-2-yl]axetat.

Budc 3: (9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Hop chét & & muc nay thu dugc duéi dang chét rin mau vang nhat, MS: m/e =
503,2, 505,2 (M+H"), st dung quy trinh héa hoc twong tu véi quy trinh dugc md ta
trong vi du 5, tir (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 (Vi du 73, buéc 2) va 3-iodopyridin.

Vidu75

(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Hop chéit & d& muc nay thu dugc dudi dang chit rin mau nau nhat, MS: m/e =
503,2, 505,2 (M+H"), st dung quy trinh hdéa hoc twong tu véi quy trinh duge mo ta
trong vi du 5, tir (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 (Vi du 73, budc 2) va 4-iodopyridin.
Vidu 76

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

clo.  ,— /=
N N
D=L
0
FoO
Hop chit & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e =
503,2, 505,1 (M+H"), sit dung quy trinh héa hoc twong tu v6i quy trinh duge md ta

trong vi du 5, tir (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 (Vi du 73, budc 2) va 2-iodopyridin.

Vidu 77

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

IO 7\ /=N
O-=rn
— AN
SN
F O

Hop chét & dé muc nay thu dugc dudi dang chét rin mau tring nhat, MS: m/e =
506,2, 508,2 (M+H"), st dung quy trinh hoa hoc twong tu v6i quy trinh duge md ta
trong vi du 5, tir (9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
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tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 73, budc 2) va 4-iodo-1-metyl-
1H-pyrazol.

Vidu78

(9aS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

ClO  ,— ,=n
O=Cr A
F O

Str dung k§ thuét tach tuong ty nhu duge mo ta trong vi du 4, buéce 2; viéc tach
khong dbi xtmg chit déng phan déi anh dugce nhan biét bing HPLC khong ddi xtng,
st dung ¢dt Chiralpak AD st dung (heptan/EtOH/NH4OAc-60/39,9/0,1%) 1am dich
rira giai dé thu dugc (9aS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-
pyridyl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion (1:1 hdn hop cua chat
ddng phan atrop dn dinh) du6i dang chét rin mau nau nhat, MS: m/e = 506,3, 508,2
(M+H"); ciing nhu (9aR)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-
pyridyl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion (1 chit ddng phan atrop
dn dinh = thuc thé A) dudi dang chét rdn mau niu nhat (MS: 506,2, 508,2 (M+H")); va
(9aR)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion (1 chét ddng phén atrop dn dinh = thuc thé B)
duéi dang chét rdn mau nau nhat (MS: 506,2, 508,1 (M+H™)).

Vidu79

(9a8S)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-metoxyetyl)-9a-metyl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

FO ,—\
N N
O=Cr W
o)
FoO
Thém huyén phu cla natri hydrua 60% trong dau khoéang (12 mg, 0,3 mmol, 2
duong luwong) vao dung dich cuia (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
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metyl-2-(1H-pyrazol-4-yl)-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion (60
mg, 0,147 mmol) trong DMF (2 ml) & 0°C. Hdn hop phan tng nay dugc khudy trong
10 phat va thém 2-bromo-2-metoxyetan (61 mg, 42 ul, 0,44 mmol, 3 duong lugng).
Dung dich nay dugc khudy trong 2 gio & 0°C va sau d6 duge lam 4m dén nhiét 4o
trong phong va khudy trong 1 gio. Hon hop phan Gng ndy dugc ding bang nude. Sau
khi xtr Iy theo chudn bang etyl axetat/nuéc céc 16p hitu co duge 1am kho trén MgSO4
va ¢6 trong chan khong. Nguyén liéu thd dwgc tinh ché bing sic ky nhanh (SiO2 (20g))
sir dung gradien etyl axetat trong heptan tir 20% dén 100%. Hop chit & dé muc nay (18
mg, hidu suit 26%) thu dugc dudi dang chét rén mau tring, MS: m/e = 468,2 (M+H").

Vidu 80

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

F o>\_N,—\N B
D= x4
FO

Hop chit & d& muc nay thu dugc dudi dang chét rin dang tinh thé mau tring,
MS: m/e = 482,2 (M+H+), sit dung quy trinh héa hoc tuong tw véi quy trinh duge mo
ta trong vi du 79, tir (9aS)-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 4, buéc 2) va 1-bromo-3-
metoxypropan.

Vidu 81

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

N N
O= U
OF F
F O.
Thém K2COs3 (61 mg, 0,44 mmol, 3 duong lugng) vao dung dich cua (9aS)-7-

[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1H-pyrazol-4-yl)-4,9-dihydro-3H-
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pyrazino[1,2-c]pyrimidin-1,6,8-trion (60 mg, 0,147 mmol) va 2,2,2-trifloetyl
triflometansulfonat (61 mg, 38 ul, 0,26 mmol, 1,8 duvong lugng) trong DMF (2 ml) &
nhiét do trong phong. Hon hop phan tng nay dugc khudy trong 10 phat va thém 2-
bromo-2-metoxyetan (61 mg, 42 pl, 0,44 mmol, 3 duong luong). Dung dich nay duoc
khudy trong 1 gi& & nhiét do trong phong va sau d6 1am 4m dén 65°C va khudy trong 6
gio. Sau d6 thém 2,2,2-trifloetyl triflometan-sulfonat (20 pul) va hdn hop phan ting nay
duoc khudy trong 16 gid & 65°C. Thém 20 pl 2,2,2-trifloetyl triflometan-sulfonat nita
va khudy hdn hop nay trong 1 gi & 65°C. Hdn hop phéan @mg nay duge dimg bing
nuée. Sau khi xir Iy theo chudn bing etyl axetat/nudce céc 16p hitu co duge lam khd trén
MgSOs4 va cb trong chdn khong. Nguyén liéu thd dugc tinh ché va tach ra khoi nguyén
liéu ban diu chua phan Gng bang sic ky nhanh (SiO; (20g)) st dung gradien etyl axetat
trong heptan tir 10% dén 100%. Hop chét & d& muc nay thu dugc dudi dang chit rin
dang tinh thé mau tring, MS: m/e = 492,2 (M+H+).

Vidu 82

Etyl 4-[(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-1,6,8-trioxo-4,9-
dihydro-3 H-pyrazino[ 1,2-c]pyrimidin-2-yl]butanoat

FO ,— o ,—
N N 0
D=t
FO
Thém Cs2COs (88 mg, 0,27 mmol, 2,0 duong lugng) vao dung dich cia (9aS)-7-
[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1H-pyrazol-4-yl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 4, budc 2) (55 mg, 0,134 mmol) va etyl 4-
bromobutanoat (52 mg, 39 ul, 0,27 mmol, 2,0 duong lwong) trong DMF (1,5 ml) &
nhiét do trong phong. Hon hop phan ting nay dugc khudy trong 16 gid & 70°C. Hon
hop phan Ung nay dugc dung bang nuéc. Sau khi xtt 1y theo chudn bing etyl
axetat/nude, cac 16p hitu co dugc lam khd trén MgSO4 va cd trong chidn khong.
Nguyén liéu thd duge tinh ché va tach ra khoi nguyén liéu ban ddu chua phan tng bing

sdc ky nhanh (SiO: (20g)) stt dung gradien etyl axetat trong heptan tir 10% dén 100%.
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Hop chét & dé muc nay thu duoc dudi dang chét rin dang sap mau vang nhat, MS: m/e

=524,3 (M+H+).
Vi dy 83

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

YN N
H = xS ?}
o)
FO
Thém Cs,COs3 (80 mg, 0,24 mmol, 2,0 duong lugng) vao dung dich cia (9aRS)-
7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1H-pyrazol-4-yl)-4,9-dihydro-3H-
pyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 4, bucc 1) (50 mg, 0,122 mmol) va 1-
(bromometyl)-3-metylbenzen (27 mg, 20 pl, 0,147 mmol, 1,2 duwong lugng) trong
DMF (1,8 ml) & nhiét d6 trong phong. Hdn hop phan tng nay duoc khudy trong 24 gid
& nhiét d6 trong phong. Hén hgp phan g nay dugc ding bang nude. Sau khi xir Iy
theo chuin bang etyl axetat/nuée, cic 16p hitu co duge lam kho trén MgSOs va ¢d
trong chan khong. Nguyén liéu thoé duoc tinh ché va tach ra khéi nguyén liéu ban dau
chua phan Ung bang sdc ky nhanh (SiO2 (20g)) st dung gradien etyl axetat trong
heptan tir 10% dén 80%. Hop chit & d& muc nay (59 mg, 94%) thu dwoc duéi dang
chét rin mau tring, MS: m/e = 514,3 (M+H+).

Viduy 84

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

OGPy

Hop chét & d& muc nay thu duge dudi dang chit rin dang tinh thé mau tring,

MS: m/e = 514,3 (M+H+), sit dung quy trinh héa hoc tuong tw véi quy trinh duge mo
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ta trong Vi du 83, tir (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-¢]pyrimidin-1,6,8-trion (Vi du 4, buéc 1) va 1-(bromometyl)-4-
metylbenzen.

Vidu 85

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

F O 7\
N N
O-=
O
F O
Hop chit & d& muc nay thu duge dudi dang chét rén dang tinh thé mau tring,
MS: m/e = 514,3 (M+H+), st dung quy trinh héa hoc tuwong ty v6i quy trinh dugc mo
ta trong Vi du 83, 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 4, budc 1) va 1-(bromometyl)-2-
metylbenzen.
Vidu 86

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

ﬁ

Hop chét & dé muyc nay thu dugc dudi dang chét rin mau tring, MS: m/e =
528,4 (M+H+), stt dung quy trinh héa hoc twong tu v6i quy trinh duge md té trong Vi
du 83, tr (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 4, budc 1) va 2-(bromometyl)-
1,3-dimetylbenzen.
Vi du 87
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(9aRS)-2-[(2-clophenyl)metyl]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Ot EQ@SQ °'

Hop chdt & d& muc nay thu dwgc duéi dang chit rén mau tring, MS: m/e =
534,3, 536,3 (M+H+), stt dung quy trinh héa hoc twong tw v6i quy trinh dugc mo ta
trong Vi du 83, tr (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 4, buéc 1) va 1-(bromometyl)-2-
clobenzen.

Vidug88
(9aRS)-2-[(3-clophenyl)metyl]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

Cl
/N

FO
FO °
Hop chét & d& muc nay thu dugc dudi dang chét rin mau tring, MS: m/e =
5343, 536,3 (M+H+), stt dung quy trinh hoa hoc twong tu véi quy trinh duge mo ta
trong Vi du 83, 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 4, bucéc 1) va 1-(bromometyl)-3-
clobenzen.
Vidu 89

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(2-flophenyl)metyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Hop chit & & muc ndy thu dugc duéi dang chét rén dang tinh thé mau tréng,
MS: m/e = 518,3 (M+H+), st dung quy trinh hda hoc twong tur véi quy trinh dugc mé
ta trong Vi du 83, tir (9aS)-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 4, budc 2) va 1-(bromometyl)-2-
flobenzen.

Vidu 90

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

O Sesecal

Hop chit & dé muc nay thu duoc duéi dang chét rén mau tring, MS: m/e =
518,3 (M+H+), st dung quy trinh héa hoc twong tyr véi quy trinh duge mo ta trong Vi
du 83, tr (9aS)-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 4, buéc 2) va 1-(bromometyl)-3-
flobenzen.

Vidu 91

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

b
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Hop chit & d& muc nay thu dugc dudi dang chét rin mau tréng, MS: m/e =
518,3 (M+H+), sit dung quy trinh héa hoc trong tu v6i quy trinh duge mo ta trong Vi
du 83, tr (9aS)-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 4, budc 2) va 1-(bromometyl)-3-
flobenzen.

Vidu92

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

FO ,—
N N
N>/,_)T‘<o I N
F O
Hop chit & @& muc nay thu dugc duéi dang chit rén dang tinh thé mau vang
nhat, MS: m/e = 501,3 (M+H+), sit dung quy trinh hoa hoc twong ty véi quy trinh dugc
md ta trong Vi du 83, tir (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-
2,3,4,9-tetrahydropyra2ino[1,2-c]pyrimidin-1,6,8-trion (Vi du 4, bucc 1) va 2-
(bromometyl) pyridin hydrobromua.
Vidu 93

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

O,

Hop chét & d& muc nay thu dugc dudi dang chét rin mau trdng, MS: m/e =
501,3 (M+H+), stt dung quy trinh héa hoc twong ty v6i quy trinh dugc md ta trong Vi
du 83, tr (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 4, buéc 1) va 3-
(bromometyl)pyridin hydrobromua.
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Vidu 94

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

FOo ,—
. YN N

Hop chit ¢ d& muc ndy thu dwoc dudi dang chét rin mau vang nhat, MS: m/e =
501,3 (M+H+), stt dung quy trinh héa hoc twong ty voi quy trinh dugc md ta trong Vi
du 83, tlr (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 4, buwéc 1) va 4-
(bromometyl)pyridin hydrobromua.
Vidu 95

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

\@

Hop chét & d& muc nay thu dugc dudi dang chét rin mau vang nhat, MS: m/e =
502,3 (M+H+), st dung quy trinh hoa hoc trong ty véi quy trinh duge md ta trong Vi
du 83, tr (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 4, bucc 1) va 4-
(bromometyl)pyrimidin hydrobromua.

Vidu 96

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

FO o.M
. “N N
O=Cr 40

N
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Hop chét & d& muc nay thu dugce duéi dang chit rin mau ndu nhat, MS: m/e =
504,3 (M+H+), st dung quy trinh hoa hoc trong tw véi quy trinh duge mod ta trong Vi
du 79, 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 4, budc 1) va 4-(bromometyl)-1-
metyl-1H-pyrazol hydrobromua.
Viduy 97

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

Sy
Hop chéit & d& muc nay thu dugc dudi dang chét rén mau vang nhat, MS: m/e =
504,3 (M+H+), st dung quy trinh héa hoc twong tu véi quy trinh dugc md ta trong Vi
du 79, tor (9a8S)-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 4, budc 2) va 5-(bromometyl)-1-
metyl-1H-pyrazol.

Vidu 98

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

F o>\_N,—\N
N s
F O

Hop chit & @ muc nay thu duogc dudi dang chét rdn mau tring, MS: m/e =
504,2 (M+H+), sit dung quy trinh héa hoc twong tw véi quy trinh duge md ta trong Vi
du 79, tir (9aS)-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 4, buéc 2) va 5-(bromometyl)-
1-metyl-1H-pyrazol.

Vidu 99
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(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(2-metylimidazol-1-
yletyl]-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

i}“axb

Hop chit & d& muc nay thu duoc duéi dang chit rin mau tréng, MS: m/e =
518,2 (M+H+), stt dung quy trinh héa hoc trong ty véi quy trinh dugec mo ta trong‘Vi
du 79, tur (9aS)-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 4, bucc 2) va 1-(2-bromoetyl)-
2-metyl-1H-imidazol hydrobromua.

Vidu 100

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

Y
H T

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

518,3 (M+H+), stt dung quy trinh héa hoc twong ty véi quy trinh duge mo ta trong Vi

du 79, tur (9aS)-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 4, budc 2) va 5-(2-bromoetyl)-1-
metyl-1H-pyrazol.

Vidu 101

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

;D“v«xg\
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Hop chit & d& muc nay thu dugc dudi dang chit rén mau tréng, MS: m/e =
518,2 (M+H+), sit dung quy trinh hoa hoc twong ty véi quy trinh dugc md ta trong Vi
du 79, tir (9aS)-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 4, budc 2) va 4-(2-bromoetyl)-
1-metyl-1H-pyrazol.
Vidu 102

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

(0]
F O 0

\

Budc 1: 1-[(E)-xinnamyl]oxy-3-metoxy-propan-2-ol

I \/\)i:l
/0\)\/0 X

Thém NaH (60% trong ddu) (5,44 g, 136,2 mmol) vao dung dich di khudy cua
rugu trans-xinnamylic (18,27 g, 136,2 mmol) trong THF (150 ml) & 0°C va hdn hop
phan tUng dugc khudy & 25°C trong 30 phut. Sau d6 thém glyxidyl metyl ete (10g,
113,5 mmol) vao hdn hop phan tmg va hdn hop phan tng dugc khudy & 70°C trong 16
gid. Hon hop phan ng nay duge ding bing nude va duge chiét bang etyl axetat (2 x
250 ml). L6p hitu co da thu gom dugc rira bing nudc mudi, 1am kho bang NaySOs va
cd. Nguyén li€u tho tao ra dugc tinh ché bfmg séc ky cot trén silicagel (10-12%
EtOAc/hexan). Hop chit & d& muc nay (8,4g, 25%) thu dugc dusi dang chit 1ong mau

vang.

Budc 2: 1-[(E)-xinnamyl]oxy-3-metoxy-propan-2-on:

SN
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Thém Dess-Martin periodinan (6,93 g, 16,4 mmol) vao dung dich da khudy cua
cia 1-[(E)-xinnamyl]oxy-3-metoxy-propan-2-ol (vi du 102, bucc I) (2,42 g, 10,9
mmol) trong diclometan (60 ml) & 25°C va hdn hop phan tmg duoc khudy & 25°C
trong 3 gid, duoc dimg bang nudce va dugc chiét bang diclometan (2 x 60 ml). Lép hitu
co da thu gom duoc rira bing dung dich nuéc NaHCO; bdo hoa va nude mudi, 1am khod
bing NaxSO4 va c6. Nguyén lidu thé tao ra dugc tinh ché bang sic ky cot trén silicagel
(EtOAc/hexan 15%). Hop chét & d& muc nay (2,00 g, 83%) thu dugc duéi dang dau

mau vang.

Budc 3: Etyl (Z)-3-[[(E)-xinnamyl]oxymetyl]-4-metoxy-but-2-enoat:

Thém (carbetoxymetylen)triphenyl-phosphoran (9,50 g, 27,3 mmol) vao dung
dich cua 1-[(E)-xinnamyl]oxy-3-metoxy-propan-2-on (vi du 102, buoc 2) (3,00 g, 13,6
mmol) trong diclometan (150 ml) va hdn hop phan ung duge khudy & 25°C trong 24
gid. Dung méi nay dugc lam bay hoi va nguyén liu tho tao ra dugc tinh ché bing sic
ky cot (EtOAc/hexan 10-15%). Hop chit & d& muc nay (3,26 g, 82%) thu duoc dudi
dahg dau mau vang nhat, MS: m/e = 291,3 (M+H+). '

Buéc 4: Etyl (3RS)-3-amino-3-[[(E)-xinnamyl]oxymetyl]-4-metoxy-butanoat:

O\/\/@
HiNfQ
Ao Xg °<

Etyl (Z)-3-[[(E)-xinnamyl]oxymetyl]-4-metoxy-but-2-enoat (vi du 102, bucc 3)
(3,62 g, 12,5 mmol) dugc hoa tan trong dung dich NH3; bdo hoa trong etanol (4 ml)
trong dng dugc ddy kin, éng nay dugc gia nhiét & 90°C trong 24 gid. Dung moi ndy
dwoc 1am bay hoi va nguyén liéu tho tao ra dugc tinh ché bang sic ky cot (EtOAc).
Hop chét & d& muc nay (1,9 g, 85% dua vao nguyén liéu ban dau da thu hdi) thu duge
du6i dang ddu mau vang, MS: m/e = 307,9 (M+H+).
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Budc 5: Etyl (3RS)-3-[[(E)-xinnamyl]oxymetyl]-3-[[2,6-diflo-4-(2-phenyletynyl)

phenyl] -carbamoylamino]-4-metoxy-butanoat:
F O K
O=Cl oo
F oo SN
J

Thém triphosgen (1,29 g, 4,37 mmol) vao dung dich da khudy cia 2,6-diflo-4-
phenyletynyl-phenyl amin (vi du I, buéc 1) (1,008, 4,37 mmol) trong toluen (100 ml) &
25°C va hén hgp phan tng dugc khudy & 90°C trong 4 gid. Dung mdi nay dugc lam
bay hoi, va isoxyanat tao ra dugc hoa tan bang diclometan (50 ml) va thém vao dung
dich da khudy cta cua etyl (3RS)-3-amino-3-[[(E)-xinnamyljoxymetyl]-4-metoxy-
butanoat (vi du 102, budc 4) (1,34 g, 4,37 mmol) va Et;N (1,82 ml, 13,1 mmol) trong
diclometan (30 ml) & 0°C. Sau d6 hdn hop phan tng nay dugc khudy & nhiét do trong
phong trong 16 gio. Hon hgp phan (mg nay dugc pha loing bang diclometan va rira
bang nuée. Lép hitu co duge 1am khod bang NaSO4 va cd. Nguyén lidu thd tao ra dugce
tinh ché bang sic ky cot trén silicagel (30-40% EtOAc/hexan) d8 tao ra hop chit & dé
muc ndy (1,38 g, 56%) dudi dang chat rin mau tréng nhat, MS: m/e = 563,2 (M+H+).

Budc 6: (6RS)-6-[[(E)-xinnamyl]Joxymetyl]-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-
(metoxymetyl)hexahydropyrimidin-2,4-dion:

o= O
FO A

Thém dung dich cua etyl (3RS)-3-[[(E)-xinnamyl]oxymetyl]-3-[[2,6-diflo-4-(2-
phenyletynyl)-phenyl]-carbamoylamino]-4-metoxy-butanoat (vi du 102, bucce 5) (3,00
g, 5,34 mmol) trong THF (30 ml) vao dung dich da khudy k§ ctia NaH (60% trong dau)
(320 mg, 8,01 mmol) trong THF (40 ml) ¢ 0°C va hdn hop phéan ng dugc khudy &
25°C trong 2 gid. Hon hop phan tng dugc dirng bang nude va dugc chiét bang EtOAc

(2 x 120 ml). Lép hitu co da thu gom dugc lam kho bang NaySOs va 1am bay hoi.
Nguyén li¢u tho tao ra dugc tinh ché bang sic ky cot trén silicagel (20-30% EA/hexan)
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dé thu dugc hop chét & dé muc nay (2,50 g, 91%) duéi dang chét rin mau tring nhat,
MS: m/e =517,0 (M+H+).

Buge 7: tert-butyl  N-[2-[(6RS)-6-[[(E)-xinnamylJoxymetyl]-3-[2,6-diflo-4-(2-
phenyletynyl)phenyl]-6-(metoxymetyl)-2,4-dioxo-hexahydropyrimidin-1-yl]etyl]

carbamat:

5 o
%)CL//—Q

Thém tert-butyl (2-bromoetyl)carbamat (0,868 g, 3,87 mmol) va xesi carbonat
(1,39 g, 4,26 mmol) vao dung dich cia (6RS)-6-[[(E)-xinnamyljoxymetyl]-3-[2,6-
diflo-4-(2-phenyletynyl)-phenyl]-6-(metoxymetyl)hexahydropyrimidin-2,4-dion (vi du
102, bude 6) (1,00 g, 1,94 mmol) trong DMF (6,7 ml). Hon hop phan tng nay dugc
khudy trong 16 gi® & 55°C. Dung mdi nay duoc lam bay hoi trong chén khong, va phén
can duoc hip phu trong 60ml EtOAc/Heptan 3:1. Nguyén liéu khong tan dugc loc va
dich loc duge rira bang nuéc, nuéce mudi, 1am khd biang Na;SO4 va ¢o. Nguyén liéu thd
tao ra dugc tinh ché bang séc ky nhanh trén silica gel st dung gradien EtOAc trong
hexan tir 0 dén 40% dé thu dugc hop chit & d& muc nay (1,18 g, 92%) duéi dang bot
mau tréng, MS: m/e = 560,2 (M-Boc)+H+).

Bude 8: tert-butyl N-[2-[(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-
(hydroxymetyl)-6-(metoxymetyl)-2,4-dioxo-hexahydropyrimidin-1-yl]etyl]carbamat:

H_\<°{‘

F O

“Thém xeri (III) clorua heptahydrat (0,714 g, 1,92 mmol), natri iodua (0,287 g,
1,92 mmol), va 1,3-propandiol (0,208 g, 194 ul, 1,92 mmol) vao dung dich cua tert-
butyl N-[2-[(6RS)-6-[[(E)-xinnamyl]oxymetyl]-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]
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-6-(metoxymetyl)-2,4-dioxo-hexahydropyrimidin-1-yl]etyl]carbamat (vi du 102, budc
7) (1,150 g, 1,74 mmol) trong nitrometan (30 ml). Hbn hop nay duge khudy 32 gio &
100°C. Hdn hop phan tng ndy dugc cd trong chan khong va hép phuy trong 60 ml
diclometan/MeOH 93:7. Céc chit rén dugc loc ra va dich loc dugce rira bang nuée. Pha
hitu co dugc cd va phﬁn can dugc tinh ché béng sic ky nhanh trén cdt Silica-
Aminophase st dung 1:1 EtOAc/Heptan, sau d6 1a EtOAc va cubi ciung 1a
EtOAc/MeOH 95:5 lam dich rira giai dé tao ra 490 mg chit rin mau vang nhat chira
nguyén liéu deboxyl hoéa va kho d8 tach tap chét ra. Nguyén liéu nay dugc hoa tan
trong THF (22 ml), thém trietylamin (0,168 g, 231 ul, 1,66 mmol) va di-tert-butyl
dicarbonat (0,289 g, 1,33 mmol) va khudy hdn hop niy trong 2 gid' & 25°C. Hon hop
ndy dugc co va phan cin dugc tinh ché bang sic ky nhanh trén silicagel, st dung
gradien EtOAc trong heptan tir 0 dén 100% dé tao ra hop chit & d& muc nay (0,362 g,
38%) dudi dang chat rin mau tring, MS: m/e = 444,2 ((M-Boc)+H+).

Bude 9: tert-butyl (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-
1,6,8-trioxo-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-2-carboxylat: '

O
\

Thém 0,900 g riy phan ti 4A dugc hoat hoa bang bot, pyridini dicromat (0,675
g, 1,79 mmol, 3,75 duong lugng) va axit axetic (0,124 g, 118 ul, 2,06 mmol) vao dung
| dich cua tert-butyl N-[2-[(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-
(hydroxymetyl)-6-(metoxymetyl)-2,4-dioxo-hexahydropyrimidin-1-yl]etyl]carbamat
(i du 102, bude 8) (0,260 g, 0,478 mmol) trong diclometan (11 ml) va DMF (1,6 ml).
Khuéy hdn hop nay trong 16 gid & nhiét do trong phong. Phan Gmg nay dugc pha loéng
bang 50 ml EtOAc, sau d6 thém Speedex (khoing 5g) va huyén phu nay dugc khudy
trong 5 phtt. Cac chat rin duoc loc ra va rira bang 50 ml EtOAc. Dich loc nay dugce
lam khd bang Na,SO4 va 1am bay hoi. Nguyén li¢u thd tao ra dugc tinh ché bing séc

ky cot trén silicagel sir dung gradien EtOAc trong heptan 0-80% dé thu dwgc hop chét
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& d& myc nay (0,114 g, 54%) dudi dang chat rin mau tring, MS: m/e = 440,2 (M-
Boc)+H+).

Bude 10: (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion:

YN NH
=
0
F O

o]
\

Dung dich cua tert-butyl (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
(metoxymetyl)-1,6,8-trioxo-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-2-carboxylat (vi
du 102, buée 9) (0,140 g, 0,259 mmol) trong 7ml diclometan duge lam lanh dén nhiét
d6 nam trong khoang tir 0 dén 2°C. Sau d6 thém dung dich HCl/dioxan 4N (0,519 ml,
2,08 mmol, 8 dwong luong). Sau khi khudy trong 2 gi® & nhiét do trong phong, dung
dich nay dugc pha lodng bing 20 ml diclometan, dugc ding bang cach thém 5ml dung
dich NaHCO3 5% tiép theo 1a chiét bang diclometan. Lép hitu co duge ria bing nuéce
muébi, 1am kho bing Na;SO4 va cd dé tao ra hop chét & @& muc nay (0,109 g, 96%)
duéi dang chét rin mau tring dang tinh thé, MS: m/e = 440,2 (M+H+).

Buse 11:  (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(3-
pyridyl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

Hop chét & d& muc nay thu dugc dudi dang chét rén mau tring, MS: m/e =
517,2 (M+H"), sit dung quy trinh hoa hoc twong ty véi quy trinh duge mo ta trong vi
du 5, tr (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (V7 du 102, budc 10) va 3-iodopyridin.

Vidu 103
(9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion
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FO ,— /=
F o

o}
\

Téch khong dbi xtmg raxemat ctia vi du 102 dwgc nhén biét bing HPLC khong
d6i xtmg trén cot Reprosil Chiral-NR st dung (hexan/EtOH/NH40Ac-70/30/0,1%) lam
dich rira giai tao ra (9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-
(3-pyridyl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion du6i dang chat ran
mau tring (MS: 517,3 (M+H")); va (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
(metoxymetyl)-2-(3-pyridyl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion
dudi dang chét rén mau tring (MS: 517,3 (M+H")).

Vi du 104

(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(1-metylpyrazol-4-
y1)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

o~

0
\

Hop chét & dé muc nay thu dugc duéi dang chét rin mau tring, MS: m/e =
520,2 (M+H"), sit dung quy trinh hdéa hoc twong ty véi quy trinh duge mo ta trong vi
du 5, tr (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 102, budc 10) va 4-iodo-1-
metyl-1H-pyrazol.

Vidu 105

(9aR)-7- [2,6-diﬂo-4-(2-phenyletynyl)phenyl]-9a—(metoxymetyl)-2-( 1-metylpyrazol-4-
yl)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

NN N-—<i'\|l

O =T
o)
FO O
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Hop chét & dé muc nay thu dugc duéi dang chit rin mau tring nhat, MS: m/e =
520,2 (M+H"), bing cach tach HPLC khéng dbi xtmg clia raxemic (9aRS)-7-[2,6-diflo-
4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(1-metylpyrazol-4-yl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 104) trén cot Chiralpak AD st dung
(heptan/EtOH/NH4O0A c-60/40/0,1%) lam dich rura giai.
Viduy 106

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

FO ,— /=
FO
Budc 1: 1-alyloxybutan-2-ol:
OH
\)\/0\/\

Thém dung dich cta 1,2-epoxybutan (19,33 g, 332,82 mmol) trong THF (100
ml) vao huyén phu ciia NaH (13,31 g, 332,82 mmol) trong THF (130 ml) & 0°C va hdn
hop phan tGng dugc khudy & 25°C trong 30 phut. Sau d6 thém dung dich cia rugu
alylic (20,0 g, 277,35 mmol) trong THF (70 ml) & 25°C va hdn hgp phéan ing nay duge
hdi luu trong 16 gid. Sau khi dirng bing nude va chiét bang EtOAc (2 x 500 ml), 16p
hitu co d& thu gom dugc lam kho bang NaSO4 va cd. Nguyén lidu thd tao ra duge tinh
ché bing sdc ky cot trén silicagel (EtOAc/hexan 15-20%). Hop chit & d& muc nay
(13g, 36%) thu dugc dudi dang chét 16ng mau vang.

Buéc 2: 1-alyloxybutan-2-on:

\/U\/O\/\

Thém pyridini dicromat (20,72 g, 96,15 mmol) vao dung dich cta 1-alyloxy-
butan-2-ol (vi du 106, buée 1) (5,0 g, 38,5 mmol) trong diclometan (100 ml) & 25°C va

hdn hop phan Gng nay dugc khudy & 25°C trong 5 gio, loc qua xelit va ¢d dich loc.
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Hop chit & d& muyc nay (4,3 g, 87%) thu dugc dudi dang diu méau ndu, déu nay du tinh

khiét @& duoc st dung truc tiép trong budc tiép theo.
Budec 3: etyl (EZ)-3-(alyloxymetyl)pent-2-enoat:

o
(¢}
|O
~ X

Thém trietyl phosphonoaxetat (2,62 g, 11,7 mmol) vao huyén phu ctia NaH (405
mg, 10,1 mmol) trong THF (20 ml) & 0°C va hdn hop phén ung dugc khudy & 25°C
trong 30 phut. Sau d6 thém dung dich cua 1-alyloxy-butan-2-on (vi du 106, budc 2)
(1g, 7,80 mmol) trong THF (5 ml) va hdn hop phan tmg duge khudy & 25°C trong 3
gid. Hdn hop phén tng nay dugc ding bang dung dich nuéc NH4Cl béo hoa va dugce
chiét bang EtOAc (2 x 40 ml). Lép hitu co da thu gom dugc lam khd bing NaSOs, ¢o,
Ve‘llrilguyén lidu thd tao fa duoc tinh chévbﬁng séc ky cot trénvsilicz\lgel (EtOAc/hexan 10-

15%). Hop chét & d& muc nay (1,0 g, 65%) thu duge dudi dang chit 16ng mau vang.

Buéc 4: Etyl (3RS)-3-(alyloxymetyl)-3-amino-pentanoat:

H Z/Ni% X
~So0"No
Etyl (EZ)-3-(alyloxymetyl)pent-2-enoat (vi du 102, budc 3) (2,8 g, 14,12 mmol)
duoc hoa tan trong dung dich NH; bdo hoa trong etanol (5 ml) trong dng duoc day kin
duoc gia nhiét & 90°C trong 16 gid. Dung mdi ndy dwgc lam bay hoi va nguyén liéu
thd tao ra dwoc tinh ché bing sdc ky cot trén silicagel (EtOAc/hexan 80-100%). Hop
chit & d& myc nay (1,5 g, 49% dwa vao nguyén ligu ban dau da thu hdi (1,0 g)) thu
dugc dudi dang chét 16ng mau vang nhat.
Buée 5: Etyl (3RS)-3-(alyloxymetyl)-3-[[2,6-diflo-4-(2-phenyletynyl)phenyl]-

carbamoylamino]pentanoat:
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Fo\>_H
N
D= P
H
F o}

(0]

J

Thém triphosgen (2,76 g, 9,3 mmol) vao dung dich da khudy cua 2,6-diflo-4-
phenyletynyl-phenyl amin (vi du I, buéc 1) (2,13 g, 9,3 mmol) trong toluen (100 ml) &
25°C va hén hop phan ung dugc khudy & 90°C trong 4 gid. Dung mdi nay dugc lam
bay hoi, va isoxyanat tao ra dugc hoa tan bang diclometan (50 ml) va thém vao dung
dich da khudy cua etyl (3RS)-3-(alyloxymetyl)-3-amino-pentanoat (vi du 106, buéc 4)
(2,0 g, 9,3 mmol) va EtN (3,91 ml, 27,9 mmol) trong diclometan (50 ml) ¢ 0°C. Sau
d6, hdn hop phan tng nay dugc khudy & 25°C trong 16 gid. Hon hop phan tmg nay
dugc pha lodng bing diclometan va rira bing nude. Lép hitu co duge 1am kho bang
Na2SO4 va cb6. Nguyén li¢u thd tao ra dugc tinh ché bing sic ky cot trén silicagel
(EtOAc/hexan 15%) dé tao ra hop chit & d& muc nay (2,0 g, 46%) dudi dang chat rén
mau tring nhat, MS: m/e = 471,1 (M+H+).

Budce 6: (6RS)-6-(alyloxymetyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-
hexahydropyrimidin-2,4-dion:

F o&-ﬂ 5
=
F O

Thém dung dich cta etyl (3RS)-3-(alyloxymetyl)-3-[[2,6-diflo-4-(2-
phenyletynyl)phenyl]-carbamoylamino]pentanoat (vi du 106, bucc 5) (3,1 g, 5,51
mmol) trong THF (20ml) vao huyén phu da duoc khudy k§ cta NaH (60% trong dau)
(0,220 g, 5,51mmol) trong THF (20ml) & 0°C va hdn hop phén tung duge khudy & 25°C
trong 2 gid. Hon hop phan ng nay dugc dimng bing nudc va duoc chiét bang EtOAc (2
x 200 ml). L6p hitu co da thu gom dugc lam kho bing Na»SO4 va 1am bay hoi. Nguyén
liéu thé tao ra dwgc tinh ché bing sdc ky cot trén silicagel (20% EtOAc/hexan) dé thu
duoc hop chét & d& muc nay (2,0 g, 85%) dudi dang chét rin mau tring nhat, MS: m/e
=425,4 (M+H+).
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Buéc 7: tert-butyl N-[2-[(6RS)-6-(alyloxymetyl)-3-[2,6-diflo-4-(2-phenyletynyl)
phenyl]-6-etyl-2,4-dioxo-hexahydropyrimidin-1-yl]etyl]carbamat:

o

»JCU

Thém tert-butyl (2-bromoetyl)carbamat (1,06 g, 4,71 mmol) va xesi carbonat
(1,69 g, 5,18 mmol) vao dung dich cia etyl (3RS)-3-(alyloxymetyl)-3-[[2,6-diflo-4-(2-
phenyletynyl)phenyl]-carbamoylamino]pentanoat (vi du 106, bucc 6) (1,00 g, 2,36
mmol) trong DMF (8,0 ml). Hdn hop phan ing nay dugc khudy trong 16 gior & 55°C va
6 gio & 70°C. Dung méi ndy duogc lam bay hoi trong chén khong, va phan cin dugc
hép phu trong 60 ml EtOAc/Heptan 3:1. Nguyén liéu khong tan dugc loc va dich loc
dugc rira bing nudc, nude mudi, 1am kho bang Na,SOs va co. Nguyén lidu thd tao ra
duoc tinh ché bing sic ky nhanh trén silica gel st dung gradien EtOAc trong hexan tir
0 dén 40% dé thu dugc hop chat & dé muc nay (1,34 g, 92%) duéi dang dang bot mau
vang nhat, MS: m/e = 468,3 (M-Boc)+H+).

Buéc 8: tert-butyl N-[2-[(6RS)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-6-
(hydroxymetyl)-2,4-dioxo-hexahydropyrimidin-1-yl]etyl]carbamat:

o

»JC

Trong binh 4p lyc bing thiy tinh dung tich 25ml, dung dich cta tert-butyl N-[2-
[(6RS)-6-(alyloxymetyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-2,4-dioxo-
hexahydropyrimidin-1-yl]etyl]carbamat (vi du 106, buée 7) (0,525 g, 0,925 mmol) va
axit 1,3-dimetylbarbituric (0,289 g, 1,85 mmol) trong metanol (10 ml) dugc khir khi
bing ludng argon va thém chét xuc tac PA(TPP)4 (53,4 mg, 46,2 umol, 5 mol%). Binh
nay dugc day kin va khudy hdn hop nay trong 3 gid & 80°C va sau d6 16 gid nita &
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nhiét d6 trong phong. Hon hop nay duoc cd va phin can duge tinh ché bing sic ky
nhanh trén silicagel st dung gradien EtOAc trong heptan tir 0 dén 100% dé tao ra hop
chit & & muc nay (0,34 g, 70%) dudi dang nhya khdng mau dang vo dinh hinh, MS:
m/e = 428,3 ((M-Boc)+H+).

Budc 9: tert-butyl (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-1,6,8-trioxo-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-2-carboxylat:

o=
F O

Thém 1,5 g rdy phéan tir 4A dugc hoat héa bing bot, pyridini dicromat (1,55 g,
4,11 mmol) va axit axetic (0,282 g, 269 ul, 4,7 mmol) vao dung dich cua tert-butyl N-
[2-[(6RS)-6-(alyloxymetyl)-3-[2,6-diflo-4-(2-phenyletynyl)phenyl]-6-etyl-2,4-dioxo-
hexahydropyrimidin-1-yl]etyl]carbamat (vi du 106, buéc 8) (0,620 g, 1,18 mmol) trong
diclometah (33 ml) va DMF (3,5 ml). Khudy hdn hop nay trong 16 gid & nhiét do trong
phong. Phan Ung nay dugc pha lodng bang 60 ml EtOAc, sau d6 thém Speedex
(khoang 5g) va huyén phii ndy dugc khudy trong 5 phit. Cac chit rén dugc loc ra va
rtta bdng 60 ml EtOAc. Dich loc nay dugc 1am khd bing Na»SO4 va 1am bay hoi.
Nguyén li€u tho tao ra dugc tinh ché bang sic ky cot trén silicagel sir dung gradien
EtOAc trong heptan 0-80% dé thu dwoc hop chéit & d& muc nay (0,274 g, 45%) dudi
dang chét rin mau tring, MS: m/e = 424,2 (M-Boc)+H+).

Budc 10: (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion:

g O§—N/_\NH
O=C {5
0
F o
Dung dich cua tert-butyl (9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-
1,6,8-trioxo-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-2-carboxylat (vi du 106, buéc 9)

(0,280g, 0,535 mmol) trong 12 ml diclometan dugc lam lanh dén nhiét d6 nim trong

khoang tur 0 dén 2°C. Sau d6 thém dung dich (1,07 ml, 4,28 mmol, 8 duong lugng)
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HCI 4N trong dioxan. Sau khi khudy trong 2 gi& & nhiét d6 trong phong, dung dich nay
duge pha loang bing 20 ml diclometan, dugc dimg bang cach thém 5 ml dung dich
NaHCO3 5% tiép theo 1a chiét bing diclometan. Lép hitu co duge rira bang nude mudi,
lam kho bing Na>SO4 va ¢d 8 tao ra hop chit & dé muc nay (0,221g, 98%) dudi dang
chét rén mau tring dang tinh thé, MS: m/e = 424,2 (M+H+).

Buéc 11: (9aS)- va (9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion:

F Q FO
>—N/——\NH }—N/—\NH
= N = N =

Viéc tach khong dbi xung chét ddng phan dbi anh duge nhan biét bing HPLC
khong db6i xtmg, st dung cot Chiralpak IE st dung (hexan/EtOH/DCM/EtN-
70/20/ 10/0,1%) lam dich rda giai dé thu dugc (9aS)-7-[2,6-diflo-4-(2-
phenyletyﬁyl)phenyl]-9a-etyl-2,3 ,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion
dudi dang chét rdn mau vang nhat (MS: 424,2 (M+H")); va (9aR)-7-[2,6-diflo-4-(2-
phenyletynyl)-phenyl]-9a-etyl-2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion
du6i dang chit rdn mau vang nhat (MS: 424,2 (M+H")).

Buéc 12:  (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion:

Hop chét & d& muc nay thu dugc duéi dang chét rin mau tring, MS: m/e =
501,3 (M+H"), st dung quy trinh héa hoc twong tu véi quy trinh duge md ta trong vi
du 5, tr (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2,3,4,9-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion (Vi du 106, budc 11) va 3-iodopyridin.

Vidy 107

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion
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Hop chit & d& muc ndy thu dugc dudi dang chét rin mau tring, MS: m/e =
504,3 (M+H™), st dung quy trinh héa hoc twong ty v6i quy trinh dugc mo ta trong vi
du 5, tir (9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (Vi du 106, buéc 11) va 4-iodo-1-
metyl-1H-pyrazol.
Vidu 108

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

O ™
Yn N
O
F O

Budc 1: 2-flo-4-phenyletynyl-phenylamin

D=

F
Hop chét & d& muc nay thu duge dudi dang chét rén mau nau, MS: m/e = 212,2
(M+H"), stt dung quy trinh héa hoc twong ty véi quy trinh duge mo ta trong vi du 1,
bude 1 tir 2-flo-4-iodoanilin va phenylaxetylen.
Buéce 2: (9aRS)-7-[2-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c] pyrimidin-1,6,8-trion

o0 M\
O—= K
F O

Hop chit & d& muc niy thu duge dudi dang chét rin mau tring, MS: m/e =
392,2 (M+H"), st dung quy trinh hoa hoc twong tu véi quy trinh duge mo ta trong Vi
du 1, budc 2 tir 2-flo-4-phenyletynyl-phenylamin (Vi du 107, buéc 1) va metyl 2-
[(2RS)-2-metyl-3-oxo-piperazin-2-yl]axetat.
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Budce 3: (9aRS)-7-[2-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion:

Hop chét & ¢ muc nady thu dugc duéi dang chét rin mau tring, MS: m/e =
469,3 (M+H"), st dung quy trinh héa hoc trong tu v6i quy trinh dugc mo ta trong vi
du 5, tur (9aRS)-7-[2-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c] pyrimidin-1,6,8-trion (Vi du 107, budéc 2) va 3-iodopyridin.

Vidy 109
(9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl|phenyl]-9a-metyl-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

F FO ,— /=
N N
e O
o}
FO
Budc 1: (9aRS)-7-(2,6-diflo-4-iodo-phenyl)-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2~

¢] pyrimidin-1,6,8-trion:

F O //\
YN NH
I—4 i>——N
mO
FoO

Thém CDI (5,72g, 35,3mmol) vao dung dich cua 2,6-diflo-4-iodo-phenyl amin
(3,00 g, 11,8mmol) trong toluen (80ml) va hdn hop phan tng nay dugc khudy trong 1
gio & 110°C. Sau d6 thém metyl este cua axit (2-metyl-3-oxo-piperazin-2-yl)-axetic
(2,63g, 14,1mmol) va hdn hgp phan tng nay dugc hdi luu trong 2 gio. Hon hgp phan
ing ndy dugc cO va san pham thé tao ra dugc tinh ché bing sic ky cot trén silicagel
(70% EA/hexan) dé thu dugc hop chét & @& muc nay (4,37g, 85%) dudi dang chét ran
mau tring nhat, MS: m/e = 436,2 (M+H").

Budc 2: (9aRS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion:
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F FO ,—\
YN NH
o=
0

FO
Thém 1-etynyl-2-flobenzen (1,04 g, 977 pl, 8,62 mmol), EtsN (2,91 g, 4 ml,
28,7 mmol), bis(triphenylphosphin)paladi (II) clorua (80,6 mg, 115 pmol, 0,02 duong
lugng), triphenylphosphin (15,1 mg, 57,4 pmol, 0,01 duong luong) va déng (I) iodua
(5,47 mg, 28,7 umol, 0,005 duong lugng) vao dung dich cua (9aRS)-7-(2,6-diflo-4-
iodophenyl)-9a-metyltetrahydro-1H-pyrazino[ 1,2-c]pyrimidin-1,6,8(2H,7H)-trion ~ (V7
du 109, buéc 1) (2,5 g, 5,74 mmol) trong mdi trudng argon trong THF (15 ml). Hon
hop phan ing nay dugc gia nhiét dén 50°C va khudy trong 2 gid. Nguyén liéu thd duoc
tinh ché bang sic ky nhanh (silica gel, 50g, 50% dén 100% EtOAc trong heptan). Cac
phén doan dugc co trong chan khong tao ra 2,00g hop chét & d& muc nay dudi dang bot

mau tréng, MS: m/e = 428,2 (M+H").

Buéc 3: (9aS)- va (9aR)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl|phenyl]-9a-metyl-
2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion:

C=Cb- >\'“ g—«

Viéc tach khong dbi xtmg chét dong phan d6i anh dugc nhan biét bing HPLC
khong dbi xtmg, st dung cdt Chiral AD st dung (heptan/EtOH - 60/40) dé thu duge
(9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl|phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion duéi dang chét rin mau vang nhat (MS:
428,3 (M+HY); va (9aR)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-
2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion dudi dang chét rin mau vang
nhat (MS: 428,3 (M+H)).

Buéc 4: (9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2-(3-pyridyl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion:
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Hop chit & dé muc ndy thu dugc duéi dang chét rin mau tring, MS: m/e =
505,3 (M+H"), st dung quy trinh hoa hoc trong ty v6i quy trinh duge md ta trong vi
du 5, tr (9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (vi du 109, buéc 3) va 3-iodopyridin.
Vidu 110

(9a8)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl|phenyl]-9a-metyl-2-pyrimidin-4-y1-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

F FO ,— /=
C=Cr
»No
FO
Hop chét & d& muc nay thu dugc duéi dang chit rin mau vang nhat, MS: m/e =
506,2 (M+H"), stt dung quy trinh hoa hoc twong ty véi quy trinh dugc md ta trong vi
du 1, budc 3; tir (9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2,3,4,9-

tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (vi du 109, buéc 3) va 4-

bromopyrimidin hydroclorua.

Vidulll
(9aS)-7-[2,6-diﬂo-4-[2-(2-ﬂophenyl)etynyl]phenyl]-9a—metyl-2-(1-metylpyrazol-4-yl)-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion

F FO ,— =
Co=Cr e
F O

Hop chét & dé muc nay thu duge dudi dang chét rin dang tinh thé mau vang
nhat, MS: m/e = 508,3 (M+H"), sir dung quy trinh hda hoc twong tu véi quy trinh dugc
md ta trong vi du 5, tir (9aS)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl|phenyl]-9a-metyl-
2,3,4,9-tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion (vi du 109, budc 3) va 4-iodo-1-
metyl-1H-pyrazol.

Vidu 112
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(9aS)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion

O-=—Q

Clo

Budec 1: 2-clo-4-phenyletynyl-phenylamin

D=
Cl
Hop chét & @& muc nay thu dugc dudi dang chit rin mau nau nhat, MS: m/e =
228,1, 230,0 (M+H"), st dung quy trinh hoa hoc twong tu véi quy trinh dugc md ta
trong vi du 1, budc 1 tir 2-clo-4-iodoanilin va phenylaxetylen.
Budc 2: (9aRS)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion:
o)
D=L
= N
»_Mo
clo
Hop chit & d& muc nay thu dugc dudi dang chit rén mau tring, MS: m/e =
406,3, 408,2 (M+H"), sit dung quy trinh hoa hoc twong tu véi quy trinh dugc mé ta
trong Vi du 1, bu6e 2 tir 2-clo-4-phenyletynyl-phenylamin (Vi du 112, budc 1) va
metyl 2-[(2RS)-2-metyl-3-oxo-piperazin-2-yl]axetat.
Bude 3: (9aS)- va (9aR)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-
tetrahydropyrazino[ 1,2-c]pyrimidin-1,6,8-trion:

0 0
Y & >\—N/_—\NH
('}_N)ﬁZH O=L5 %

Viéc tach khong dbi ximg chit ddng phan dbi anh dugc nhan biét bang HPLC
khong dbi xtmg, sir dung cot Reprosil Chiral NR st dung (heptan/EtOH - 60/40) dé thu
dugc  (9aS)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino
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[1,2-c]pyrimidin-1,6,8-trion; dudi dang chét rin mau tring (MS: 428,3 (M+H"); va
(9aR)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2,3,4,9-tetrahydropyrazino[ 1,2-
c]pyriniidin-l,6,8-trion dudi dang chit rin mau tring (MS: 428,3 (M+H")).

Budc 4: (9aS)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion:

Hop chét & d& muc nay thu dugc dudi dang chét rén mau tréng nhat, MS: m/e = 488,2,
490,2 (M+H"), stt dung quy trinh héa hoc twong tw véi quy trinh duge m6 ta trong vi
du 5, tr (9aS)—7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-rnetyl-2,3,4,9-tetrahydropyrazin0
[1,2-c]pyrimidin-1,6,8-trion (Vi du 112, bucc 3) va 4-iodo-1-metyl-1H-pyrazol.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc I:

R O L
< YN N R
N

Y RsO

trong do:
R! 1a hydro, F ho#c CI;
L 1a lién két, -CHa- hoic -CH,CHa-;

R?1a -(CH2)nO-C1-C7 alkyl, Ci-C7alkyl dugc thé bang halogen, -(CH2).C(0)O-Ci-
C7 alkyl, phenyl duoc thé bﬁng C1-C7 alkyl hodc halogen, hodc 1a nhém heteroaryl ¢6 5
hodc 6 canh, dugc chon tir pyridinyl, pyrimidinyl, pyridazinyl, thiazolyl, imidazolyl,
pyrazolyl hodc triazolyl, ma tiy thé dugc thé bang C1-C7 alkyl, halogen, Ci-C7 alkoxy,
=0, benzyloxy, xycloalkyloxy, hydroxy, xyano, Ci-C7 alkyl dugc thé bing halogen,
hoic bing -(CH2)x0-Ci-C7 alkyl; n bang 1, 2 hogc 3;

R3 1a hydro, C1-C7 alkyl hodc -(CH2),0O-C1-C7 alkyl;
R* 14 phenyl, pyridinyl hodc pyrimidinyl, thy y dugc thé bang F;
Y la CF hodc CCl;

hoic mudi duge dung hodc mudi cong axit, hdn hop raxemic, hodc chét ddng phéan ddi
anh twong Gng cua n6 va/hodc chét ddng phan quang hoc va/hodc chat dong phéan 1ap
thé cda no.

2. Hop chét c6 cong thirc Ia theo diém 1:

RO ,—
N N—F
D= s
3 O
Fo R

Ia
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trong do:
R!1a F hoic CI;

R? 1a -(CH2)s0-Ci-C7 alkyl, C1-C7 alkyl dugc thé béng halogen hodc -(CH2).C(O)O-
C1-C7 alkyl,

n b%mg 1, 2 hodc 3;
R3 14 hydro, C1-C7 alkyl hogc -(CH2)nO-Ci-C7 alkyl;

hogic mudi duge dung hodc mubi cong axit, hdn hgp raxemic, hodc chét ddng phan ddi
anh twong Ung cua né va/hodc chét ddng phan quang hoc va/hodc chét déng phén lap
thé ctia no.

3. Hop chét c6 cong thirc Ia theo diém 1 hodc 2, trong d6 hop chét nay 1a:

(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-metoxyetyl)-9a-metyl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3-metoxypropyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

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

Etyl 4-[(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-1,6,8-trioxo-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-2-yl]butanoat.

4. Hop chét c6 cong thirc Ib theo diém 1:

H oS

Ib
trong do:
R!1a F hoic CI;

L 1a -CHz-or -CH2CHa-;

-115-



271977

R? 1a phenyl duoc thé bing Ci-Cy alkyl hogc bing halogen;

R3 1 hydro, C1-C7 alkyl hogc -(CH2),0-C1-C7 alkyl;

n bﬁmg 1, 2 hoédc 3;

hoac mudi dugc dung hoac mudi cdng axit, hén hop raxemic, hodc chét df")ng phéan dbi
anh tuong Ung cua nd va/hodc chit ddng phan quang hoc va/hoic chét ddng phan 1ap
thé ctia no.

5. Hop chét c6 cong thirc Ib theo diém 1 hoic 4, trong d6 hop chét nay la:
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(m-tolylmetyl)-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-(p-tolylmetyl)-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-(o-tolylmetyl)-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(2,6-dimetylphenyl)metyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-[(2-clophenyl)metyl]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-[(3-clophenyl)metyl]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazinol[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diﬂo-4-(2-phenyletynyl)phenyl]-Z—[(2-ﬂ0phenyl)metyl]-9a—metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(3-flophenyl)metyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion; hodc
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[(4-flophenyl)metyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;.

6. Hop chét c6 cong thirc Ic theo diém 1:

-116-



Ic
trong d6:
R! 13 hydro, F hoic CI;
L 1a lién két hodc -CHa- hogic -CH2CHa-;
R?1a nhém heteroaryl c¢6 5 hodc 6 canh, dugc chon tir pyridinyl, pyrimidinyl,
pyridazinyl, thiazolyl, imidazolyl, pyrazolyl hodc triazolyl, ma tuy thé dugc thé bing

C1-C7 alkyl, halogen, Ci-C; alkoxy, =O, benzyloxy, xycloalkyloxy, hydroxy, xyano,
C1-C7 alkyl dugc thé bing halogen, hoic bang -(CH»).0-C1-C7 alkyl;

n béng 1, 2 hodc 3;

R3 13 hydro, Ci-C7 alkyl hodc -(CH2)n0O-C1-C7 alkyl;

R* 14 phenyl, pyridinyl ho#c pyrimidinyl, tuy y dugc thé bang F;

Y 1a CF hoic CCI;

hodic mudi dugc dung hoic mudi cdng axit, hdn hop raxemic, hogc chét déng phéan dbi
anh tuong Ung cua n6 va/hodc chit ddng phan quang hoc va/hodc chit ddng phén lap
thé ctia né.

7. Hop chét c6 cong thirc Ic theo diém 1 hoic 6, trong d6 hop chét nay la:
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3-pyridyl)-3,4,9,9a-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-pyrimidin-4-yl-3,4,9,9a-
tetrahydropyrazino[1,2-c]pyrimidin-1,6,8-trion;

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

(9aS)-7- [2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-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-(5-metyl-3-pyridyl)-4,9-
dihydro-3 H—pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metyl-3-pyridyl)-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-(6-metyl-3-pyridyl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(3,5-dimetyl-4-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-(2-clo-4-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(2-clo-4-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-2-(6-clo-3-pyridyl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(6-clo-3-pyridyl)-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]-2-(6-metoxy-3-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(6-metoxy-3-pyridyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion; |
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-6-oxo0-3-pyridyl)-
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-pyrimidin-2-yl-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-pyrimidin-4-yl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrimidin-4-yl-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-pyrimidin-5-yl-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2,6-dimetylpyrimidin-4-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrimidin-4-yl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrimidin-4-yl)-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-pyrazin-2-yl-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrazin-2-yl-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-(6-metylpyrazin-2-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(6-metylpyrimidin-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(5-metylpyrimidin-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-metoxypyrimidin-5-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(2-tert-butoxypyrimidin-5-yl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

(9aS hodc 9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-etoxypyrimidin-5-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-isopropoxypyrimidin-5-yl)-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(2-benzyloxypyrimidin-5-yl)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-hydroxypyrimidin-5-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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(9aS)-2-[2-(xyclopropoxy)pyrimidin-5-yl1]-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(5-metoxypyrazin-2-yl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-2-(5-benzyloxypyrazin-2-yl)-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-pyridazin-3-yl-4,9-dihydro-
3H-pyrazino [1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-pyrazin-2-yl-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion;

(9aRS)-7-[2,6-diﬂo-4-(2-phenyletynyl)pheny1] -9a-metyl-2-(6-metylpyridazin-3-yl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-6-oxo-pyridazin-3-
y1)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diﬂo-4-(2-phenyletynyl)phenyl] -9a-metyl-2-pyridazin-4-yl-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-(1-metyl-6-oxo-pyridazin-
4-y1)-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-thiazol-2-yl-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-(5-metylthiazol-2-yl)-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-(4-metylthiazol-2-y1)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
2-[(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-1,6,8-trioxo-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-2-yl]thiazole-4-carbonitril,
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[4-(triflometyl) ~ thiazol-2-
yl1]-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-[5-(triflometyl)  thiazol-2-
yl]-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-(1-metylimidazol-4-y1)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1,4-dimetylimidazol-2-y1)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1,2-dimetylimidazol-4-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-metyl-1-(2,2,2-trifloetyl)
imidazol-4-yl1]-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-(1-metylpyrazol-3-y1)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-3-y1)-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-(2-metylpyrazol-3-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-metylpyrazol-3-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2,5-dimetylpyrazol-3-yl)-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-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion; ‘

(9aS)-7- [2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1 -metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
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(9aS)—7-[2,6-diﬂo-4-(2-phenyletynyl)phen};l]-2-( 1-etylpyrazol-4-yl)-9a-metyl-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(1-isopropylpyrazol-4-yl)-9a-metyl-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1H-pyrazol-4-y1)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-[ 1-(3-metoxypropyl)pyrazol-4-yl]-9a-
metyl-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metyl-1,2,4-triazol-3-yl)-
4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;.
(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-dihydro-
3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

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

(9é1RS)-7- [2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(2-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion; '
(9aRS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-4,9-dihydro-
3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2-clo-6-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridyl)-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-(2-pyridylmetyl)-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-(3-pyridylmetyl)-4,9-
dihydro -3H-pyrazino[ 1,2-¢]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(4-pyridylmetyl)-4,9-
dihydro -3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(pyrimidin-4-ylmetyl)-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-[(1-metylpyrazol-4-
yDmetyl] -4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9a8)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[(2-metylpyrazol-3-
yl)metyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-2-(2-imidazol-1-yletyl)-9a-metyl-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(2-metylimidazol-1-
yDetyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(2-metylpyrazol-3-
yl)etyl]-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-[2-(1-metylpyrazol-4-
yDetyl]-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(3-pyridyl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aRS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(1-metylpyrazol-4-
y1)-4,9-dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;
(9aR)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-(metoxymetyl)-2-(1-metylpyrazol-4-
y1)-4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2-(3-pyridyl)-4,9-dihydro-3H-
pyrazino[1,2-c]pyrimidin-1,6,8-trion,;
(9aS)-7-[2,6-diflo-4-(2-phenyletynyl)phenyl]-9a-etyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;
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(9aRS)-7-[2-flo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(3-pyridyl)-4,9-dihydro-3H-
pyrazino[ 1,2-c]pyrimidin-1,6,8-trion;

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

(9a8)-7-[2,6-diflo-4-[2-(2-flophenyl)etynyl]phenyl]-9a-metyl-2-pyrimidin-4-y1-4,9-
dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion;

(9a8S)-7-[2,6-diflo-4-[2-(2-flophenyl)etynylphenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-
4,9-dihydro-3H-pyrazino[1,2-c]pyrimidin-1,6,8-trion; hodc

(9aS)-7-[2-clo-4-(2-phenyletynyl)phenyl]-9a-metyl-2-(1-metylpyrazol-4-yl)-4,9-
dihydro-3H-pyrazino[ 1,2-c]pyrimidin-1,6,8-trion.

8. Quy trinh didu ché hop chét ¢6 cong thirc I nhu duge xac dinh trong diém bét ky

trong s6 cac diém tir 1 dén 7, quy trinh nay bao gom céc bude:

a) cho hop chét c6 cong thirc IV:

O
—( YN NH
4
Y 13 0
v
phan tmg v6i hop chét c6 cong thirc XLR?, trong d6 X 14 halogen,

dé tao ra hop chét c6 cong thirc I:

0] — L
—( N NT R

N

(@)

K3 O
|

va, néu muodn, chuyén héa hop chat thu duge thanh cac muoi cong axit dugc dung.

9. Dugc phdm chira hop chit c6 cong thirc I theo diém bt ky trong s6 cac diém tir

1 dén 7 va céc ta duge dugc dung.
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