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(57) Séng ché dé xuit cac chit din xudt cua 10-(di(phenyl)metyl)-4-hydro-8,9,9a-10-
tetrahydro-7H-pyrolo[1°,2:4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion va cac hop chét lién quan c6

cong thirc (A) 1am chét tic ché sao chép orthomyxovirut nhim didu tri ctim:
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Hop chit cu thé dugc wu tién vi du 13 (9aR,108)-10-((S)-4-florophenyl)(3-triflorometyl)phenyl-
)metyl)-4-hydro-8,9,9a-10-tetrahydro-7H-pyrolo[1°,2:4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (Vi

du 1). Ngoai ra, sang ché con dé xuit dugc phim va t hop chira céc hop chét nay.
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Linh vire ky thuit dwegce dé cap

[001] Sang ché dé xuét cac hop cht ma tc ché su sao chép cuia orthomyxovirut va céc tién
dugc chdt cua chung, va do d6 c6 thé duoc ding dé didu tri nhidm virut gdy ra boi
orthomyxovirut. Sdng ché con d& xuét cac duoc phim chta céc hop chét nay va bac 10 céac
phuong phdp sir dung cac hop chat nay dé diéu tri hodc ngin nglra nhiém virut gy ra béi

orthomyxovirut.

Tinh trang ky thuit ciia sing ché

[002] Orthomyxovirut c6 hé gen ARN soi don dbi ma, va sao chép trong nhan ctia céc t& bao
d4 bi nhiém, vi chiing khéng cé by may d8 tao ra cau tric chép dé tao ra chinh ARN thong tin
cla ching. Céc thanh vién thudc ho Orthomyxovirut c6 polymeraza cia ARN phu thuéc ARN
v6i hoat tinh endonucleaza ma phan cit doan FP1056 ctia dau 5° c6 chép cia ARN thong tin
ctia té bao; tiép do, polymeraza ARN sir dung san phdm phén cét [am doan mdi dé téng hop
ARN théng tin ciia virut. Quy trinh nay duoc biét 1a danh giat chép. Endonucleaza nay di duoc
nhan biét 13 dich hira hen cho viéc phat trién cua khang virut cé tdc dung dbi vei
orthomyxovirut. ACS Med. Chem. Letters, 2014, vol. 5, 61-64. Céac chit Gc ché cia
endonucleaza nay da dugc boc 19, vi du, trong cong bb don quéc té s6 W02015/03 8660, patent
My s6 8,987,441, WO2010/147068, va céc don ding ky sing ché My sb US2012/022251,
US2013/0197219, US2014/256937, va US2015/0072982, ma thong béo ring cac chit tic ché
nay la hitu ich dé didu tri nhiém cam & dong vat c6 vi.

[003] Ho orthomyxovirut bao gdbm cim A, cim B va cim C, tit ca ddu c6 thé gy nhiém &
ngudi, cling nhu vai gidng virut khac ma néi chung khong gy nhiém & ngudi. Cim A c6 doc
luc manh nhét trong s cac tac nhan gdy bénh ndy & ngudi, thudng chiém dai da sé ca ctim
nghiém trong trong miia ctim dién hinh. Udc tinh rang bénh ciim ghy it vong nhiéu dén 40.000
ngudi mdi nim & My, bat chp viée st dung rong rdi vacxin dé lam giam ty 1é mic bénh cum;
do vay c6 nhu ciu 16n déi véi cac ligu phap khang virut hitu hidu d& didu trj bénh cam, dic biét
la cim A. Séng ché d@ xuét cac hop chit ma e ché su sao chép cia orthomyxovirut, ké ca ctim
A, cim B va ctim C. Khéng bi rang budc bai Iy thuyét, tin ring cac hop chét nay dat dugc hidu
qua khéng virut clia chiing bang cach tic ché chirc nang endonucleaza clia polymeaza cla virut.
Vi endonucleaza nay dugc bao toan & mic d6 cao & cac chung ciim A virut (id.), nén céc hop

chat [a dic bidt hitu ich dé didu tri cim A.
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Bin chit ky thuit ciia sang ché

[004] Muc dich cta séng ché 1a d& xudt hop chit Gc ché su sao chép cta orthomyxovirut,
dugc phdm va té hop chta hop chét nay. Theo mot khia canh, sang ché d& xut hop chit c6
cdng thuc (A):

nhu duoc boc 16 chi tiét trong ban mo ta nay.

[005] Theo khia canh khac, séng ché dé xuat hop chét c6 cong thic (I):

OH 0]
O 3
"%
1/
R! \N/ NIZ ~z2
Ar Ar2
R? )

hodc mudi duoc dung ctia nd, trong do:

R' 14 H, halo, CN, COOR¥*, -CONR*,, hodc C;-Cs alkyl tuy y duoc thé béng mot
hodc hai nhém dugc chon tir —-OR* va —-NR*,, C;-C, haloalkyl,
mdi 1an R* xudt hién ddc 1ap 1a H hodc C;-Cq alkyl tity ¥ duoc thé bing —OR hodic —NR,;

Z'1aN, va Z* 1a C(R)y;

hotic Z' 1a CH, va Z* 1a NR, O, S, hoic CH;

7’ 1a CH,, Q, -CH,-CH,-, -Q-CHp-, —CH,-Q-, -CH,-Q-CH,-, -CH,-CH,-CH,- hoic
CX, trong d6 X 1a halo;

Q duogc chon tir -NR-, O, S, SO, va SO;;

R? duoc chon tir H, halo, CN, C4alkyl tiy ¥ duoc thé béng nhiéu nhét dén ba
nhém doc 14p duoc chon tir halo, CN, C, alkyl, -OR, C 4 haloalkoxy, -NR; va Cy.4 haloalkyl;

mdi nhém R* 14 phén tir thé tiy ¥ ¢6 mat & nguyén tir cacbon bét ky ctia nhan chia
7 va 7Z’, va duoc chon mot cach ddc 1ap trong s6 —OR, C4 haloalkyl, C.4 haloalkoxy, oxo,
CN, -NRy, va Cy4 alkyl tly y duoc thé bang nhidu nhét dén ba nhém doc 14p duoc chon tir halo,
CN, Cy4 alkyl, -OR, Cy4haloalkoxy, -NR,, va C,.4 haloalkyl;

n bing 0 dén 2;
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mdi gbc Ar' va Ar* doc 1ap v6i nhau 14 phenyl hodc nhan heteroaryl c6 5 dén 6
canh chita 1 dén 3 nguyén tir khac loai duoc chon tr N, O va S 1am nguyén ti trén nhan, va mdi
gbc duge thé mét cach doc lap bang dén ba nhém duoc chon tir halo, Cy4 alkyl, C,4 haloalkyl,
Ci4 alkoxy, C;4 haloalkoxy, C,4alkyn, va CN;

va Ar' va Ar® tlly y duoc lién két vé6i nhau bang cdu c6 cong thirc ~C(R"),-L- dé tao
ra nhém ba vong, trong d6 mdi nhém Ar' va Ar® tily y duge thé bang nhiéu nhit dén ba nhém
doc 1ap duge chon tir halo, Cy4 alkyl, C,4 haloalkyl, C ., alkoxy, C,.4 haloalkoxy, C,4alkyn, va
CN;

mdi 1an R xuét hién doc lap 12 H hodc Ci-C; alkyl tity y duoc thé bang nhidu nhét
dén ba nhém doc 1ap duoc chon tir halo, OH, oxo, Cy4 alkyl, C,4 alkoxy, C;. haloalkoxy, va C,.
shaloalkyl;

L dugc chon tir S, S=0, SO,, O, NR, C(RL)Z va CF,; va

va mdi nhém R" ddc 1ap 14 H hodc Cy,alkyl;

nhu duge boc 16 chi tiét trong ban mo ta nay.
[006] Sang ché bao gdm céc hop chét nay, cdc mudi duoc dung cua chiing, va céc ché phim
va c4c t6 hop gdm céc hop chit nay (ké ca cdc mudi duoc dung), va cac phuong phép st dung
chiing nhu duoc boc 16 chi tiét hon trong ban mé ta nay.
[007] Céc hop chat c6 cong thirc (A) 1a chit (e ché chirc ndng ctia endonucleaza cua virut
cum nhu dugc thé hién theo dif liéu cia sang ché, va ching tic ché sy sao chép cuia virut cim.
Do d6, c4c hop chét nay 14 hitu ich dé didu tri hoic phong ngira nhiém orthomyxovirut & cac
dong vat c¢6 vii dé& bi bi nhiém nhu vay, va 13 dic biét hitu ich dé diéu tri nhiém virut cam &
ngudi. Ching con c6 thé duoc diing dé e ché su sao chép cua orthomyxovirut, ké ca virut cim,
& té bao.
[008] Theo khia canh khac, sang ché dé xuét cac dugc phdm chira hop chét c6 cong thic (A)
dad duoc tron voi it nhit 1a mot chat mang duoc dung hodc ta dugc, tiy y d4 duoc tron voi hai
hodc nhiéu chét mang duoc dung hodc cac ta duge. Cac hgp chét c6 thé duoc dung lam cac
mudi duoc dung.
[009] Theo khia canh khéc, sang ché dé xudt phuong phap didu tri déi tuong d4 bi nhiém cim
A, B hoac C, ma bao g?)m viéc cho d6i tugng ¢ nhu cau didu tri d6 dung lwong hitu hiéu ctia
hop chit c6 cong thiic (A) hodc phén nhém hodc loai bit ky cua chung nhu dugc boc 1 trong
Bén md ta ndy, hoic dugc pham chira hop chét nay. DPéi tuong c6 thé 1a dong vat ¢ v, va tét
hon néu 14 ngudi, mic du cac hop chat va céc phuong phép theo sang ché 1a thich hop nhim
muc dich didu tri lodi khidc ma nhidm phdi cim A, cim B, hodc cim C, ciing nhu
orthomyxovirut khdc. Sang ché bao gdm céc hop chit c6 cong thic (A) va phan nhém hop chét

c6 cong thirc (I) dugc boc 16 trong ban md ta ndy, va tét ca cac chit dong phan lap thé (k& ca
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céc chét dong phan khong ddi quang va cic chit ddng phan dbi anh) trir khi chét ddng phan cu
thé dugc néu 16 rang, ciing nhu cac chit hd bién va céc phién ban gidu v& mit ddng vi cia
chiing (ké ca cac thay thé doteri) cfing nhu cdc mubi duge dung cia cac hop chit nay. Céc hop
chét theo sang ché con bao g0m cac chit da hinh ciia céc hop chit c6 cong thiic (A) (hodc cong

thirc phu cta chiing) va cac mudi cua ching.

MG ta chi tiét sang ché

[0010] Céc dinh nghia dudi diy dugc 4p dung trir khi duoc néu rd khéc:

[0011] Thuat ngfr “halogen” hodc “halo” dugc ding trong ban mo ta niy dé chi flo, brom, clo
hoic iot, cu thé 1a n6 thuong duoc ding d& chi flo hoic clo khi da duoc gén vao nhom alkyl, va
con bao gdm brom hodc iot khi & trén nhém aryl hodc heteroaryl.

[0012] Thuét ngit “nguyén tir khic loai” dugc dung trong ban mé ta nay, trir khi ¢6 quy dinh
khac, dé chi nguyén i nito (N), oxy (O) hodc luu huynh (S).

[0013] Thuat ngi “alkyl” dugc dung trong ban mo ta nay dé chi gbc hydrocacbon mach khong
¢6 nhanh hoic mach nhanh no hoan toan c6 dén 10 nguyén tir cacbon. Trur khi ¢6 quy dinh
khéc, thuat ngit alkyl chi cac gbc hydrocacbon c6 1 dén 6 nguyén tir cacbon. Cac vi du dai dién
vé alkyl bao gbm, nhung khong chi giéi han &, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-
butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2-
dimetylpentyl, 2,3-dimetylpentyl, n-heptyl, n-octyl, n-nonyl, n-dexyl va cic nhém tuong tu.
Alkyl duoc thé 1a nhém alkyl chita mét hogc nhidu phan tir thé thay cho hydro, nhu mét, hai,
hogc ba phan tir thé, dén sé Iwong hydro c¢6 mat & nhém alkyl khéng dugc thé. Cac phin tir thé
thich hgp cho nhom alkyl, néu khong dugc chi rd theo cach khac, ¢6 thé dugc chon tir halogen,
CN, oxo, hydroxy, Ci.4alkoxy, Cs.¢ xycloalkyl dwoc thé hodc khong duoc thé, phenyl duoc thé
hodc khéng dugc thé, amino, (Ci4 alkyl)amino, di(Cy4 alkyl)amino, C,4 alkylthio, C4
alkylsulfonyl, -C(=0)-C.4 alkyl, COOH, COO(C4 alkyl), -O(C=0)- C,4 alkyl, nhém —
NHC(=0)C\4 alkyl va& -NHC(=0)OC,.s alkyl, khi cac phan tir thé cho xycloalkyl hogc phenyl
da dugc thé 1a dén ba nhém duoc chon tir Me, Et, -OMe, -OEt, CFs, halo, CN, OH, va NH,.
[0014] Thuét ngfr “alkylen” dugc dung trong ban mé ta nay dé chi nhom alkyl héa tri hai c¢6 1
dén 10 nguyén tir cacbon, va hai héa tri m& dé gén vao cac d4u hiéu khac. Trir khi c6 quy dinh
khac, thuat ngit alkylen chi gbc c6 1 dén 6 nguyén tir cacbon. Cac vi du dai dién vé alkylen bao
gdm, nhung khéng chi giéi han 6, metylen, etylen, n-propylen, iso-propylen, n-butylen, sec-
butylen, iso-butylen, tert-butylen, n-pentylen, isopentylen, neopentylen, n-hexylen, 2,2-
dimetylbutylen, va cac nhém tuong tu. Alkylen duoc thé 14 nhém alkylen chita mot hodc nhiéu,
nhu mét, hai hodc ba phﬁn ttr thé; trir khi c6 quy dinh khac, cac phﬁn ttr thé thich hop cho nhém

alkylen duogc chon tir cdc phan i thé liét ké trén ddy déi véi nhém alkyl.
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[0015] Thuét ngit “haloalkyl” duoc dung trong ban mé ta nay dé chi alkyl nhu dugc x4c dinh
trong ban md ta ndy, ma duoc thé bing mét hodc nhidu nhém halo. Haloalkyl c6 thé 1a
monohaloalkyl, dihaloalkyl, trihaloalkyl, hodc polyhaloalkyl ké ca perhaloalkyl. Monohaloalkyl
¢6 thé c6 mot clo hoic flo trong nhém alkyl. Clo va flo thudng c6 mit & dang phan tir thé trén
cac nhom alkyl hodc xycloalkyl; flo, clo va bromo thudng c6 mit & nhém aryl hodc heteroaryl.
Céac nhém dihaloalkyl va polyhaloalkyl ¢6 thé ¢6 hai hodc nhiéu nguyén tir halo giéng nhau
hogc t6 hop gdm céc nhém halo khéc nhau trén alkyl. Thong thudng, polyhaloalkyl chira dén
12, hodc 10, hodc 8, hodc 6, hodc 4, hodc 3, hoic 2 nhém halo. Cac vi du khong gidi han pham
vi cia sang ché vé haloalkyl bao gém flometyl, diflometyl, triflometyl, clometyl, diclometyl,
triclometyl, 2,2,2-trifloetyl, pentafloetyl, heptaflopropyl, difloclometyl, dicloflometyl, difloetyl,
diflopropyl, dicloetyl va diclopropyl. Thuét ngft perhalo-alkyl chi alkyl c6 tt ca cac nguyén tir
hydro dugc thé bang cac nguyeén t halo, vi du, triflometyl.

[0016] Thuat ngit “alkoxy” dugc dung trong ban mé ta nay dé chi alkyl-O-, trong d6 alkyl
dugc xac dinh nhu néu trén. Cac vi du dai dién vé alkoxy bao gém, nhung khong chi giGi han &,
metoxy, etoxXy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy, va cic nhém
tuong tw. N6i chung, céc nhom alkoxy c6 1 dén 6 nguyén tir cacbon, thong thuong hon 13 1 dén
4 nguyén tir cacbon.

[0017] Thuat ngtt “alkoxy duoc thé” c¢6 nghia 1a nhém alkoxy chira mot hogc nhidu, nhu mét,
hai hozc ba phén tir thé trén phén alkyl cua alkoxy. Trir khi ¢6 quy dinh khéc, cdc phin tir thé
thich hop dugc chon tir cac phin tu thé liét ké trén day d6i voi nhém alkyl, chi khac 13 hydroxyl
va amino thuong khong c6 mét trén cacbon ma duoc gin mét cach truc tiép vao oxy ctia nhém
‘alkyl-O’ d4 duoc thé.

[0018] Tuong tu, timg phan alkyl cia cic nhém khac nhur “alkylaminocarbonyl”, “alkoxy-
alkyl”,  “alkoxycarbonyl”,  “alkoxy-carbonylalkyl”,  “alkylsulfonyl”, “alkylsulfoxyl”,
“alkylamino”, “haloalkyl” s& c¢6 cling nghia nhu duoc bdc 16 trong dinh nghia néu trén vé
“alkyl”. Khi dugc dung theo cach nay, trir khi c6 quy dinh cu thé khac, nhém alkyl thuong 1a
alkyl c6 1 dén 4 cacbon va khong duge thé tiép bang cdc nhém khac véi thanh phan d néu tén.
Khi cac nhém alkyl ndy dugc thé, thi cic phin tir thé thich hop 14 céc phan tir d4 dugc néu tén
trén day cho cac nhom alkyl trir khi duoc chi 18 theo cach khéc.

[0019] Thuét ngft “haloalkoxy” dugc dung trong ban mé ta nay dé chi haloalkyl-O-, trong do
haloalkyl dugc x4c dinh nhur néu trén. Céc vi dy dai dién vé haloalkoxy bao gdm, nhung khong
chi gi6i han ¢, flometoxy, diflometoxy, triflometoxy, triclometoxy, 2-cloetoxy, 2,2,2-
trifloetoxy, 1,1,1,3,3,3-hexaflo-2-propoxy, va cédc nhém twong tu. No6i chung, cac nhém
haloalkyl c6 1 dén 4 nguyén tir cacbon.
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[0020] Thuét ngtt duoc ding trong ban mo ta nay "xycloalkyl" dé chi cic nhém hydrocacbon
khong thom no hodc khong no mét vong, hai vong, ba vong hodc vong spiro bao gbm 3 dén 12
nguyén tir cacbon: nhém xycloalkyl cé thé 1a khong no, va c¢6 thé duoc ngung tu véi nhan khac
ma c6 thé 14 no, khong no hodc thom, véi didu kién nguyén tir trén nhén cta nhém xycloalkyl
ma duoc lién két véi cong thic phén tir dang duoc quan tdm khong 1a cacbon ctia nhan thom.
Trir khi ¢6 quy dinh khac, thudt ngfr xycloalkyl chi cac nhém hydrocacbon vong c6 tir 3 dén 9
nguyén tir cacbon trén nhén hodc tir 3 dén 7 nguyén i cacbon trén nhan. T8t hon 1a, cdc nhom
xycloalkyl 12 cdc nhin no mot vong c6 3 dén 7 nguyén tir trén nhan, nhu xyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl, trir khi c6 quy dinh khéc.

[0021] Xycloalkyl dugc thé 14 nhém xycloalkyl duoc thé béng mot, hodc hai, hodc ba, hoic
nhiéu hon ba phan t thé, dén s6 lwong hydro trén nhom khong duge thé. Néi chung, xycloalkyl
dugc thé ¢6 1 dén 4 phin tir thé trr khi c6 quy dinh khéc. Céc phn tir thé thich hop, trir khi cé
quy dinh khac, duoc chon ddc 14p tir nhém bao gém halogen, hydroxyl, thiol, xyano, nitro, oxo,
Ci-Cy-alkylimino, C;-Cy-alkoximino, hydroxyimino, C,-Cy-alkyl, Cy-Cy-alkenyl, C,-Cy-alkynyl,
Ci-Cy-alkoxy, C;-Cy-thioalkyl, C,-C,-alkenyloxy, Cy-Cy-alkynyloxy, C;-Cy-alkylcarbonyl,
carboxy, C;-Cs-alkoxycarbonyl, amino, C-Cy-alkylamino, di-C-Cy-alkylamino, C;-Cy-
alkylaminocarbonyl,  di-C,-Cy-alkylaminocarbonyl,  C;-C,-alkylcarbonylamino, = C;-C,-
alkylcarbonyl(C,-Cy-alkyl)amino, ~C;-Cy-alkylsulfonyl, C;-Cs-alkylsulfamoyl, va C;-C,-
alkylaminosulfonyl, trong d6 m&i nhoém trong s6 cdc nhém hydrocacbon néu trén (vi du, céc
gbc alkyl, alkenyl, alkynyl, alkoxy) con c6 thé dugc thé bing mot hodc nhidu nhém doc 1ap
duoc chon trong mdi 1an xut hién tir danh muc gom cac phin tir thé cho c4c nhém ‘alkyl’ trong
ban mé ta ndy. Céc phan tir thé duoc wu tién déi véi nhém xycloalkyl bao gém C,-C, alkyl va
céc phan tir thé liét ké trén ddy 1am cc phin tir thé thich hop cho nhém alkyl.

[0022] Céc nhém hydrocacbon mdt vong lam vi du minh hoa bao gdm, nhung khong chi gi6i
han 6, xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl va xyclohexenyl va cac
nhém tuong ty. Cdc nhém hydrocacbon hai vong 1am vi dy minh hoa bao gém bornyl, indyl, h-
exahydroindyl, tetrahydronaphtyl, decahydronaphtyl, bixyclo[2.1.1]hexyl, bixyclo[2.2.1Theptyl,
bixyclo[2.2.1]heptenyl, 6,6-dimetylbixyclo[3.1.1]heptyl, 2,6,6-trimetylbixyclo[3.1.1]heptyl, bi-
xyclo[2.2.2]octyl va cdc nhém twong ty. cdc nhém hydrocacbon ba vong lam vi du minh hoa
bao gdm adamantyl va cadc nhdm tuong tu.

[0023] Tuong tu, mdi phan xycloalkyl ciia cac nhém khéc nhu “xycloalkyloxy”, “xycloalkox-
yalkyl”, “xycloalkoxycarbonyl”, “xycloalkoxy-carbonylalkyl”, “xycloalkylsulfonyl”, “haloxyc-
loalkyl” s& c6 cting nghia nhu dugc bc 1§ trong dinh nghia néu trén vé “xycloalkyl”. Khi dugc

dung trong céc thudt nglt nay, xycloalkyl thudng la nhan mét vong gém 3 dén 7 cacbon, ma
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khong duge thé hodc duge thé bang 1 dén 2 nhém. Khi duge thé mot cach tiy ¥, cac phan i thé
thuong dugce chon tir C;-C, alkyl va those néu trén 1a thich hop déi véi nhom alkyl.

[0024] Thuét ngit duge dung trong ban mo ta nay "aryl" dé chi hydrocacbon thom nhém c6 6
dén 14 nguyén tu cacbon trén phan nhan. N6i chung, aryl 1a mot vong, hai vong hodc ba vong
aryl ¢6 6 dén 14 nguyén ti cacbon, thuong 6 dén 10 nguyén tir cacbon, vi du, phenyl hoac
naphtyl. Hon thé nita, thuat ngfr "aryl” dugc dung trong ban mo ta nay dé chi phan tu thé thom
ma c6 thé 13 mét nhan thom, hodc nhiéu nhan thom ma duoc dung hgp véi nhau. Céc vi du
khong gidi han pham vi clia sing ché bao gdm phenyl, naphtyl va 1,2,3,4-tetrahydronaphtyl,
v6i diéu kién tetrahydronaphtyl dugc lién két v6i cong thic ma duge mé ta thong qua cacbon
ctia nhan thom cta tetrahydronaphtyl nhom. Trir khi ¢ quy dinh cu thé khéc, nhém aryl duoc
uu tién 1a phenyl.

[0025] Aryl duoc thé 1a nhom aryl duoc thé bing 1 dén 5 (nhu mét, hodc hai, hodc ba) phin tir
thé doc 1ap duogc chon tir nhém bao g(“Jm hydroxyl, thiol, xyano, nitro, C-Cy-alkyl, Co-C4-
alkenyl, C,-Cy-alkynyl, C;-C4-alkoxy, C;-Cy-thioalkyl, C,-C,-alkenyloxy, C,-Cs-alkynyloxy,
halogen, C;-Cy-alkylcarbonyl, carboxy, C;-C4-alkoxycarbonyl, amino, C;-C,-alkylamino, di-C;-
Cs-alkylamino, C,-Cy-alkylaminocarbonyl, di-C;-Cy-alkylaminocarbonyl, Ci-Cy-
alkylcarbonylamino, C,-Cy-alkylcarbonyl(C;-C,-alkyl)amino, C;-C,-alkylsulfonyl, sulfamoyl,
C-Cy-alkylsulfamoyl, va C;-C,-alkylaminosulfonyl trong d6 mdi nhém hydrocacbon trong sé
cac nhém hydrocacbon néu trén (vi du, cac gdc alkyl, alkenyl, alkynyl, alkoxy) con cé thé duoc
thé béng mdt hodc nhidu nhom doc lap duoc chon trong mdi l4n xuét hién tir cac nhoém liét ké
trén day 1a céc phin tir thé thich hop cho nhém alkyl. Céc phan tir thé duoc uu tién cho nhém
aryl d3 duoc thé 1a C,4 alkyl va cdc nhém ma dd duoc néu tén trén day 1am cac phan tir thé
thich hgp cho nhém alkyl, khong ké cdc nhém héa tri hai nhu oxo.

[0026] Tuong tw, mdi phan aryl ctia cdc nhém khéc nhu “aryloxy”, “aryloxyalkyl”, “aryloxyc-
arbonyl”, “aryloxy-carbonylalkyl” s& cé cliing nghia nhu duoc bdc 1§ trong dinh nghia néu trén
vé “aryl”.

[0027] Thuat ngii “heteroxyclyl” dugc dung trong ban mo ta nay dé chi gbc di vong ma 1a no
hoic khéng no mét phin nhung khong thom, va c6 thé 12 nhan mot vong hodc da vong (trong
trudng hop clia nhan da vong, thi cu thé 1a hai vong, ba vong hodc nhan vong spiro); va c6 3
dén 14, thong thuong hon la 4 dén 10, va t6t nhat 1a 5 hodc 6 nguyén tr trén nhén; trong d6 mot
hodc nhiéu, tét hon 12 mot dén bdn, ddc biét 1a mot hodc hai nguyén tir trén nhén 1a cac nguyén
tir khac loai duge chon doc 1ap tir O, S va N (do d6, cac nguyén tir con lai trén nhan 1a cacbon).
Tham chi néu né dugc mé ta, vi dy, 13 nhan gdm 5 dén 6 nguyén tir C, thi di vong chita it nhit
la mot nguyén tir khdc loai nhu nguyén ti trén nhan va cdc nguyén tir con lai trén nhan 1a

cacbon, va ¢6 sb luong nguyén tir trén nhan da néu, vi du 5 dén 6 theo vi du nay. Tot hon, néu
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nhom heteroxyclyl ¢6 mot hodc hai nguyén tir khac loai nhu vAy lam nguyén ti trén nhan, va
t6t hon néu céc nguyén tir khac loai khong lién két mot cach truc tiép v6i nhau. Tét hon, néu
nhén lién két (tic 1a nhan ndi v6i cong thic dang duoc quan tam) c6 4 dén 12, dic biét 1a 5 dén
7, nguyén tir trén nhén trir khi ¢6 quy dinh khéc. Nhém di vong c6 thé duoc dung hop véi nhan
thom, véi diéu kién nguyén tir ctia nhém di vong duge gin vao cong thirc dang duoc quan tim
1a khong thom. Nhém di vong ¢6 thé duoc gin vao cong thic dang duoc quan tdm thong qua
nguyén tu khéc loai (théng thudng nito) hodc nguyén ti cacbon ciia nhém di vong.
Heteroxyclyl ¢6 thé bao gdm céc nhan da dugc dung hop hodc dwoc béc ciu ciing nhu céc nhan
vong spiro, va chi mdt nhan da vong ctia nhém di vong can chira nguyén tir khac loai 1am
nguyén tir trén nhan. Céc vi du vé di vong bao gdm tetrahydrofuran (THF), dihydrofuran, 1,4-
dioxan, morpholin, 1,4-dithian, piperazin, piperidin, 1,3-dioxolan, imidazolidin, imidazolin,
pyrolin, pyrolidin, tetrahydropyran, dihydropyran, oxathiolan, dithiolan, 1,3-dioxan, 1,3-
dithian, oxathian, thiomorpholin, va cdc nhom tuwong tu.

[0028] Heteroxyclyl dugc thé 1a nhém heteroxyclyl duoc thé mot cach doc lap bang 1 dén 5
(nhu mét, hodc hai, hoac ba) ph?ln ttr thé dugc chon tir cac phﬁn ttr thé néu trén dbi véi nhém
xycloalkyl.

[0029] Tuong tu, m&i phan heteroxyclyl ctia cac nhém khac nhu “heteroxyclyloxy”, “heterox-
yelyloxyalkyl”, “heteroxyclyloxycarbonyl” s& c6 ciing nghia nhu duoc boc 1 trong dinh nghia

2
A

néu trén vé “heteroxyclyl”.

[0030] Thuat ngii "heteroaryl" dugc diing trong ban mé ta nay dé chi hé nhan thom ¢6 5 dén
14 canh mdt vong hodc hai vong hoic ba vong-hé nhan thom ¢ 5 dén 14 canh mot vong- hoic
hai vong- hoic ba vong, c¢6 1 dén 8 nguyén tu khac loai lam thanh phan trén nhén, véi cac
nguyén ti con lai trén nhén 1a cacbon, va cac nguyén tir khac loai dugc chon tr N, O va S. Néi
chung, heteroaryl 13 hé nhan c6 5 dén 10 canh, dic biét 1a mot vong cé 5 dén 6 canh hoac an
nhém hai vong ¢6 8 dén 10 canh. C4c nhém heteroaryl thuong bao gdm 2- hodc 3-thienyl, 2-
hodc 3-furyl, 2- hodc 3-pyrolyl, 2-, 4-, hoac 5-imidazolyl, 1-, 3-, 4-, hodc 5-pyrazolyl, 2-, 4-,
hodc 5-thiazolyl, 3-, 4-, hodc 5-isothiazolyl, 2-, 4-, hodc 5-oxazolyl, 3-, 4-, hodc 5-isoxazolyl, 3-
hodc 5-1,2,4-triazolyl, 4- hodc 5-1,2,3-triazolyl, 1- hodc 2-tetrazolyl, 2-, 3-, hodc 4-pyridyl, 3-
hodc 4-pyridazinyl, 3-, 4-, hodc 5-pyrazinyl, 2-pyrazinyl, va 2-, 4-, hodc 5-pyrimidinyl.

[0031] Thuat ngit “heteroaryl” con dugc ding dé chi nhém, trong d6 nhén di thom dugc ngung
tu v6i mot hodc nhiéu nhan aryl, xycloalkyl, hodc heteroxyclyl. Cac vi du khong gi¢i han pham
vi cla sang ché bao gém 2-, 3-, 4-, 5-, 6-, 7-, hodc 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7-, ho#c 8-iso-
quinolinyl, 2-, 3-, 4-, 5-, 6-, hodc 7-indolyl, 2-, 3-, 4-, 5-, 6-, hodc 7-benzo[b]thienyl, 2-, 4-, 5-,
6-, hodc 7-benzoxazolyl, 2-, 4-, 5-, 6-, hodc 7-benzimidazolyl, va 2-, 4-, 5-, 6-, hoic 7-

benzothiazolyl.
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[0032] Heteroaryl duoc thé 1a nhém heteroaryl chita mot hodc nhidu phan tir thé, thuong 1a
mét hogc hai phan tir thé, chon trong sb cac phan tir thé néu trén la thich hop d6i véi nhém aryl.
[0033] Tuong tw, mdi phan heteroaryl cia cic nhém khéc nhu “heteroaryloxy”, “heteroaryl-
oxyalkyl”, “heteroaryloxycarbonyl” s& c6 cling nghia nhu duoc bdc 16 trong dinh nghiia néu trén
vé “heteroaryl”.

[0034] Cac phuong 4n khac nhau theo sang ché dugc bdc 16 trong ban md ta nay. S& nhén ra
- dugc ring cac ddu hiéu di néu trong ting phuong 4n c6 thé duoc két hop vé6i céc ddu hicu da
néu khic dé tao ra cac phuong 4n khéc nita theo sang ché. Cac phuong an duoc liét ké dudi day
la dai dién cho céc khia canh ctia séng ché:

[0035] Theo mdt phuong 4n, séng ché d& xudt cac hop chit ¢6 cong thirc (A):

G
\O o
NN B
|-z
z1\22/

Y (A)
hoic mudi duoc dung ctia nd, trong do:

Y 14 nhém bao gém cong thic

Ar’ /'\Arz
R2

trong d6 dudng nét dit thé hién lién két ndi Y véi 16i gbm ba vong c6 cong thic (A);

G 1a H hogc nhém dugce chon tir R’ -C(O)R’, ~C(0O)-OR’, -C(R®),-O-C(O)R’, —C-
(R%),-0-C(0)-OR’, ~C(0)-N(R"),, va ~C(R%),-0-C(O)N(R"),, trong dso mdi nhém R® doc Iap
1a H hodc nhém dugce chon tlr C-Cs alkyl, phenyl, pyridyl, Cs-C; xycloalkyl, va nhan di vong
¢6 3 dén 6 canh chira mot hodc hai nguyén tir khac loai duoc chon tir N, O va S 1am nguyén tur
trén nhan; va mbi nhém R® ma khéng 1a H tiy y duoc thé be“mg mét hodc hai nhém duogc chon
ttr halo, CN, -OH, amino, C;.4alkyl, phenyl, C,4alkoxy, C 4 haloalkyl, C,4 haloalkoxy va nhén
di vong c6 3 dén 6 canh chra mot hodc hai nguyén ti khac loai duogc chon tr N, O va S 1am
nguyén tir trén nhén, va tity y duoc thé béng mot hodc hai nhém dugc chon tir halo, CN, -OH,
oxo, amino, C,4alkyl, phenyl, C,4alkoxy, C,.4 haloalkyl, va C,.4 haloalkoxy;

va mdi nhém RE doc lap dugc chon tir H va Cy4 alkyl;

R' 12 H, halo, CN, COOR¥*, -CONR*,, hodc C;-Cg alkyl tuy y duoc thé béng mot hodc
hai nhém duoc chon tir —OR* va —-NR*,, C;-C, haloalkyl;
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mdi lan R* xuat hién doc 14p 13 H hodc C;-Cs alkyl tiy ¥ duge thé bing —OR hodc —N-
Ry;

Z'1aN, vaZ? 1a C(R)y;

hogc Z' 1a CH, va Z* 1a NR, O, S, hoic CHy;

Z’ 13 CH,, Q, -CH,-CH,-, -Q-CH,~, ~CH,-Q-, -CH,-Q-CH,-, -CH,-CH,-CH,- hoic CX,
trong d6 X 1a halo, vi du, F;

Q dugc chon tr —-NR-, O, S, SO, va SO;;

R? dugc chon tir H, halo, CN, Cyalkyl tily ¥ duoc thé bing nhidu nhat dén ba nhém
ddc 1ap dugc chon tir halo, CN, C,4 alkyl, -OR, C;4 haloalkoxy, -NR,, va Cy.4 haloalkyl,

mdi nhém R* 1a phan tr thé tlly ¥ c6 mit & nguyén tir cacbon bét ky ciia nhan chira Z
va Z°, va duoc chon mét cach doc 1ép trong s6 —OR, Cy.4 haloalkyl, C,4 haloalkoxy, oxo, CN, -
NR,, va Cy4 alkyl tiy ¥ duoc thé béng nhiéu nh4t dén ba nhém ddc 1ap duoc chon tir halo, CN,
Ci4 alkyl, -OR, C,4haloalkoxy, -NR,, va C,4 haloalkyl;

n bang 0 dén 2;

mbi gbc Ar' va Ar? doc 1ap v6i nhau 1a phenyl hodc nhan heteroaryl ¢6 5 dén 6 canh
chtta 1 dén 3 nguyén tir khéc loai duge chon tir N, O va S 1am nguyén tir trén nhén, va mdi gbc
duoc thé mot cach doc lap béng dén ba nhém duoc chon tir halo, Cy4 alkyl, C,.4 haloalkyl, C,4
alkoxy, Ci4 haloalkoxy, C,4alkyn, va CN;

va Ar' va Ar® tity ¥ duoc lién két v6i nhau bang cau c6 cong thirc ~CR"Y),-L- dé tao ra
nh6m ba vong, trong d6 mdi nhém Ar' va Ar? tiy ¥ duoc thé bang nhiéu nhat dén ba nhém doc
1ap duoc chon tir halo, Cy4 alkyl, Cy4 haloalkyl, C;.4 alkoxy, C;4 haloalkoxy, Ca. alkyn, va CN;

mdi lan R xuét hién doc 14p 1a H hodc Ci-C, alkyl tity ¥ duoc thé bing nhidu nhit dén
ba nhém doc 1dp dugc chon tir halo, OH, oxo, Ci.4 alkyl, Cy4alkoxy, C,. haloalkoxy, va C 4
haloalkyl;

L dugc chon tr S, S=0, SO,, O, NR, C(R"), va CF,; va

va mdi nhém R* ddc 14p 14 H hodc Cy, alkyl.

[0036] Theo mdt phuong én, cic hop chat ¢6 cong thiic (A) khong bao gdm hop chit duoc
chon tir:

12-benzhydryl-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d][1,2,4]-

triazin-3,5-dion;

10/206

12-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d]-

[1,2,4]triazin-3,5-dion;

12-(bis(4-clophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d]-

[1,2,4]triazin-3,5-dion;
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4 12-(bis(3-clophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1 L,6'-d]
[1,2,4]triazin-3,5-dion;

5 12-(bis(4-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1 ,6'-d]-
[1,2,4]triazin-3,5-dion;

6 13-benzhydryl-4-hydroxy-8,9,10,11-tetrahydro-7H,13H-pyridazino[ 1',6":4,5 1[1,2,4]triazin-
o[1,2-a][1,2]diazepin-3,5-dion;

7 13-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,10,11-tetrahydro-7H, 1 3H-pyridazino[ 1 ',6":4,5]-
[1,2,4]triazino[1,2-a][1,2]diazepin-3,5-dion;

8 (R)-12-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-
a:1',6'-d][1,2,4]triazin-3,5-dion;

9 (5)-12-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-
a:1',6'-d][1,2,4]triazin-3,5-dion;

10 (9aR,10S)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2':4,5|pyrazino-
[1,2-b]pyridazin-3,5-dion;

11 (9aR,10R)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]pyrazino-
[1,2-b]pyridazin-3,5-dion;

12 (9a8,10R)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5|pyrazino-
[1,2-b]pyridazin-3,5-dion;

13 (9a8,10S)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]pyrazino-
[1,2-b]pyridazin-3,5-dion;

14 (9aR,108)-10-((R)-(3-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

15 (9aR,10R)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2'":4,5-
Jpyrazino[1,2-b]pyridazin-3,5-dion;

16 (9aR,10S)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2':4,5-
Jpyrazino[1,2-b]pyridazin-3,5-dion;

17 (9a8,10R)-10-((S)-(3-clophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-

o[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

18 (10aS,11R)-11-benzhydryl-4-hydroxy-7,8,10a,11-tetrahydro-10H-pyridazino[ 1',6':4,5]pyr-
azino[2,1-c][1,4]oxazin-3,5-dion;

19A 12-benzhydryl-7-hydroxy-3,4,12,12a-tetrahydro-2H-pyridazino[ 1',6':4,5]pyrazino[2,1-b]-
[1,3]oxazin-6,8-dion;

19B 12-benzhydryl-7-hydroxy-3,4,12,12a-tetrahydro-2H-pyridazino[ 1',6':4,5]pyrazino[2, 1-b]-

[1,3]oxazin-6,8-dion;
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11-(bis(3-flophenyl)metyl)-4-hydroxy-8,9-dihydro-7H, 11H-pyrazolo[ 1,2-a]pyridazino[ 1,6-
d][1,2,4]triazin-3,5-dion;
12-(1,1-diphenyletyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d][1,2,4.
|triazin-3,5-dion;
12-(bis(2-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1",6"-d]-
[1,2,4]triazin-3,5-dion;
12-benzhydryl-4-hydroxy-10-metyl-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;
12-benzhydryl-4-hydroxy-10-metyl-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;
12-benzhydryl-4-hydroxy-7-metyl-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;
12-benzhydryl-4-hydroxy-7,10-dimetyl-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d
1[1,2,4]triazin-3,5-dion;
12-benzhydryl-4-hydroxy-7,10-dimetyl-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d
1[1,2,4]triazin-3,5-dion;
12-(6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyrid-
azino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyrid-
azino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(6,11-dihydrodibenzo[b,e]oxepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyrid-
azino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(6,11-dihydrodibenzo[b,e]oxepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyrid-
azino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(7,8-diflo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-
dipyridazino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(7,8-diflo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-
dipyridazino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
(S)-12-benzhydryl-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1',6'-d][1,2,4]-
triazin-3,5-dion;
(S)-12-(bis(4-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-
a:1',6'-d][1,2,4]triazin-3,5-dion;
(R)-12-(bis(4-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-
a:1',6'-d][1,2,4]triazin-3,5-dion;
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(9aR,10S)-10-((R)-(2-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4~diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)~(3,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,5-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flo-2-metylphenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)~(3,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,105)-10-((R)-(2-flophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,5-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(4-flo-2-metylphenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,105)-10-((R)-(2-flophenyl)(2-metoxyphenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(2-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2':4,5-
Ipyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,5-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)~(2,6-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,1085)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a, 10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,6-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,10S)-10-((R)~(2,6-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-flophenyl)(3,4,5-triflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,4-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)~(3,5-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2-flophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flo-2-metylphenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol

o[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,105)-10-((S)-(3-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol
o[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-

pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2,6-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2,6-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,6-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-flophenyl)(3,4,5-triflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a, 10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,108)-10-((R)-(4-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-((S)~(4-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(4-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrol-
o[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4, 5-
Ipyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7TH-pyrolo[1',2":4,5pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flo-2-metylphenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,3-diflophenyl)(2,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-(bis(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5.
Ipyrazino[ 1,2-b]pyridazin-3,5-dion;
(%9aR,108)-10-((R)~(2,3-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(%9aR,105)-10-((S)-(3,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,4-diflophenyl)(3,5-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-(bis(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(2,4-diflophenyl)metyl)-4-hydroxy-8,9,9a, 1 0-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,5-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,108)-10~((S)-(3,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,5-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,4-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a, 10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(4-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(2,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)~(2,4-diflophenyl)(3-flophenyl)mety1)-4-hydroxy-8,9,9a,1 O-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,3-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(4-flo-2-metylphenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4-diflophenyl)(4-flophenyl)mety1)-4-hydroxy-2-(hydroxymetyl)-
8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,3-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3,4-diflophenyl)(3,5-diflophenyl)metyl)-4-hydroxy-8,9,9a, 10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,108)-10-((S)-(2,5-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a, 10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,4-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
10-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2':4,5pyrazino-
[1,2-b]pyridazin-3,5-dion;
4-((R)~(3-flophenyl)((9aR,10S)-4-hydroxy-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-10-yl)metyl)benzonitril;
(9aR,108)-10-((S)-(4-clophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3-clophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10~((S)-(2-bromophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a, 10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)~(2-bromophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3-clophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(%9aR,10S)-10-((R)-(3-clophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7,7-dimetyl-8,9,9a,10-tetr-
ahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7,7-dimetyl-8,9,9a,10-tetr-
ahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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117 (78,9aR,10S)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetra
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

118 (78,9aR,10R)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetra
hydro-7H-pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

119 (7R,9aR,10S)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetr-
ahydro-7H-pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;

120 (7R,9aR,10R)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetr-
ahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;

121 (8S,9aR,10S)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8-metoxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

122 (8R,9aR,108)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8-metoxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;

123 (10aR,118)-11-benzhydryl-4-hydroxy-7,8,10a,1-tetrahydro-10H-pyridazino[ 1',6':4,5]-
pyrazino[2,1-c][1,4]oxazin-3,5-dion;

124A 11-benzhydryl-4-hydroxy-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino[1,2-b]-
pyridazin-3,5-dion;

124B 11-benzhydryl-4-hydroxy-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;

125A 11-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino-
[1,2-b]pyridazin-3,5-dion;

125B 11-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino-
[1,2-b]pyridazin-3,5-dion;

126 11-benzhydryl-4-hydroxy-7,8,10a,11-tetrahydro-10H-pyridazino[1',6":4,5]pyrazino[2,1-c]-
[1,4]oxazin-3,5-dion;

127 11-benzhydryl-4-hydroxy-7-metyl-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino[ 1,2
b]pyridazin-3,5-dion;

128 (9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-4-yl 3-metylbutanoat;

129 (9aR,108)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl 3-metylbutanoat;

130 (9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-4-yl axetat;

131 (9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl isobutyrat;
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(9aR,108)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl isopropyl cacbonat;
1-(((9aR,10S)-10-(bis(4-flopheny)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)etyl etyl cacbonat;
(S)-((12-(bis(3-flophenyl)metyl)-3,5-dioxo0-3,5,7,8,9,10-hexahydro-12H-dipyridazino[ 1,2-
a:1',6'-d][1,2,4]triazin-4-yl)oxy)metyl etyl cacbonat;
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a, 1 0-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl (2-metoxyetyl) cacbonat;
1-(((9aR,108)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)etyl etyl cacbonat;
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl etyl cacbonat;
(((92aR,108)-10-(bis(3-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,108)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl etyl cacbonat;
(((9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl isopropyl cacbonat;
(((9aR,108)-10-((R)-(4-flophenyl)(phenyl)metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,108)-10-(bis(3-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl pivalat;
(S)-((12-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,7,8,9,10-hexahydro-12H-dipyridazino[ 1,2-
a:1',6'-d][1,2,4]triazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl L-valinat;
(9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl dimetylcarbamat;
(((9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl etyl(metyl)carbamat;

metyl 2-(((((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)(etoxy)phosphoryl)oxy)axetat;

va
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149 metyl 2-((((((9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-

pyrolo[1',2":4,5]pyrazinol[ 1,2-b]pyridazin-4-yl)oxy)metoxy)carbonyl)oxy)-2-metylpropanoat;

va cac mudi duoc dung ciia cac hop chat nay.
[0037] Cac hop chit ¢6 cong thirc (A) trong d6 G khong 14 H ¢6 thé hoat dong nhu céc tién
thubc ma c6 thé d& dang dugc chuyén hoa in vivo thanh cac hop chét trong d6 G 1a H.
[0038] Theo mét phuong 4n ctia cac hop chét c6 cong thirc (A), G 1a H.
[0039] Theo phuong 4n khéc ciia cac hop chét c6 cong thiic (A), G duoc chon tir R®, ~C(O)R’,
—C(0)-0R’, -C(R9),-O-C(O)R’, —C(R9),-0-C(0)-OR’, —C(O)-NR?, va -CR%,-0O-
C(O)N(R"),, trong @6 mdi nhém R° ddc 1ap 1a H hodc nhém duge chon tir C;-Cy alkyl, phenyl,
pyridyl, Cs-C; xycloalkyl, va nhan di vong ¢6 3 dén 6 canh chita mot hodc hai nguyén ti khac
loai dugc chon tr N, O va S lam nguyén ti trén nhan; va mdi nhém R ma khong 1a H tuy y
duoc thé béng mdt hodc hai nhém dugc chon tir halo, CN, -OH, amino, C;4alkyl, phenyl, C;4
alkoxy, Ci4 haloalkyl, C,.4 haloalkoxy va nhin di vong c6 3 dén 6 canh chira mot hodc hai
nguyén ti khac loai dugc chon tir N, O va S lam nguyén t trén nhan.
[0040] Theo mot sé phuwong 4n nhét dinh trong s cac phuong 4n néu trén, G dugc chon tir R,
—~C(O)R’, =C(0)-OR’, -C(R%),-0-C(O)R’, va —C(R%),-O-C(0)-OR", trong d6 mdi nhém R° doc
lap 12 H hodc C;-C4 alkyl, va mdi nhém R 13 H hogc C;-C, alkyl. Theo mot vai phuong 4n
trong s6 cac phuong 4n nay, mdi nhém R 1a H vaR° 1 C;-C; alkyl.
[0041] Theo mot sé phwong 4n nhit dinh trong sb cdc phuong an néu trén, hop chit c6 cong

thic (A) c6 cong thic:

3

@) (RS)
\ N /\/\Z n
AN / N///,/ H "'I///122/
N T H
Y

hodc mudi duge dung ciia no.

[0042] O mot sb hop chét c6 cong thic nay, Z* 1a CH,, Z° 1a CH, hodc CX, trong d6 X 14 halo,
vi dy, F, n bing 0, 1 hodc 2, va mdi nhém R® 1a Me.

[0043] Theo phuong 4n khéc (phuong an 1), séng ché dé xuat cac hop chit ¢ cong thiic (I):
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OH O
o _~_(RY,
N T pd .

7
1 /
RSN
Ar' Ar2
R? )

hodc mudi dugc dung ctia né, trong do:

R! 1a H, halo, CN, COOR*, -CONR*,, hodc C-Cs alkyl tly ¥ dugc thé bing mét hoic
hai nhém duoc chon tir —OR* va -NR*,, C;-C, haloalkyl;

mdi lan R* xuét hién doc 14p 1a H hodc C;-Cq alkyl tuy y duoc thé béng —OR hodc -NRy;

Z'1aN, vaZ* 1a C(R)y;

hodc Z' 1a CH, va Z* 1a NR, O, S, hodc CHy;

7’ 1a CH,, Q, -CH,-CH,-, -Q-CH,-, -CH,-Q-, -CH,-Q-CH,-, -CH,-CH,-CH,- hoic CX,
trong d6 X 1a halo, vi du, F;

Q duogc chon tr —NR-, O, S, SO, va SO;

R* duoc chon tir H, halo, CN, C4alkyl tily ¥ duoc thé béng nhiéu nhit dén ba nhém
doc 14p dugc chon tir halo, CN, Cy.4 alkyl, -OR, C;4haloalkoxy, -NR,, va C,4 haloalkyl;

mdi nhém R® 13 phin tir thé tiy ¥ ¢6 mit & nguyén tir cacbon bét ky ciia nhan chita Z*
va 7>, va duoc chon mt cdch doc 1ap trong s6 —OR, Cy.4 haloalkyl, C,4 haloalkoxy, oxo, CN, -
NR,, va Ci4 alkyl tuy y dugc thé béng nhiéu nhit dén ba nhém doc 14p duoc chon tir halo, CN,
C.4 alkyl, -OR, C,4haloalkoxy, -NR,, va C;4 haloalkyl;

n bang 0 dén 2;

mdi gbe Ar' va Ar* doc 1ap véi nhau 1a phenyl hoic nhin heteroaryl ¢6 5 dén 6 canh
chita 1 dén 3 nguyén tir khac loai dwgc chon tir N, O va S 1am nguyén tit trén nhan, va mbi gbe
duoc thé mot cach doc lap béng dén ba nhém duogc chon tir halo, Cy4 alkyl, Cy.4 haloalkyl, Cy4
alkoxy, Ci4 haloalkoxy, C,.4alkyn, va CN;

va Ar' va Ar® tily ¥ duoc lién két voi nhau bing cdu ¢6 cong thirc ~C(R™),-L- dé tao ra
nhém ba vong, trong &6 mdi nhém Ar' va Ar* tlly ¥ dugc thé béng nhiéu nhit dén ba nhém ddc
lap duge chon tir halo, Cy4 alkyl, Cy.4 haloalkyl, C;.4 alkoxy, Ci.4 haloalkoxy, C,4 alkyn, va CN;

mbi 1an R xuAt hién doc 1ap 1a H hodc Ci-Cy alkyl tiy ¥ dugc thé bang nhidu nhit dén
ba nhém ddc 14p duge chon tir halo, OH, oxo, C,.4 alkyl, C4 alkoxy, Ci4haloalkoxy, va Ci4
haloalkyl;

L duoc chon tir S, S=0, SO,, O, NR, C(R"), va CF,; va

va mbi nhém R" doc 1ap 1a H hodc C,, alkyl.

21/206
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[0044] Theo phuong &n duoc wu tién ciia hop chit bat ky trong sé cac hop chit c6 cong thirc

(G) hoic cong thiic (I) theo cac phuong 4n néu trén, néu Z* 1a NR, O hoic S, thi Z* 1a CH,,

CH,CH,, CH,CH,CH, hoic CX, trong d6 X 1a halo, vi du, F.

[0045] Céc phuong an duoc liét k& dudi day boc 16 va minh hoa mét sé khia canh cta séng

ché.

[0046] 2. Hop chét theo phuong 4n 1, hodc phuong &n bét k¥ trong s cac phuong 4n c6 cong

thac (A), hodc mudi dugc dung cda chung, trong d6 Z'1a CH.

[0047] 3. Hop chat theo phuong 4n 1 hodc phuong 4n 2, hodc phuong an bat ky trong sé cac

phuong an c6 cong thite (A), hodc mudi dugc dung ciia ching, trong d6 Z' 1a N.

[0048] 4. Hop chét theo phuong 4n bt ky trong s6 cac phuong 4n tir 1 dén 3, hodc phuong an

bét ky trong sb cac phuong 4n ¢6 cong thic (A), hodc mudi dugc dung cia nd, trong d6 Z* 1a

CH, hodc —CH,-CH,-.

[0049] 5. Hop chit theo phuong 4n bit ki trong s cac phuong 4n néu trén hodc mubi duoc

dung cta nd, trong do6 7 1a CH,, —CH,-CH,-, -CH,-CH»-CH,~, -CH»-, O-, O, hodc CX, trong do6

X 1a halo, vi du, F.

[0050] 6. Hop chit theo phuong 4n bét ky trong s6 cc phuong 4n néu trén hodc mudi duoc

dung ctia no, trong @6 R' 1a H.

[0051] 7. Hop chét theo phuong 4n bat ky trong s6 cac phuwong 4n néu trén hozc mubi dwoc

dung ctia nd, trong d6 R* 1a H.

[0052] 8. Hop chét theo phuwong 4n bét ky trong s6 cc phuong 4n néu trén hodc mudi duoc

dung ciia ng, trong d6 Ar' va Ar® déu 14 phenyl va mbi gbc dugc thé mot cach doc lap bang dén

ba nhom dugc chon tir halo, Ci4 alkyl, C;.4 haloalkyl, Cy4 alkoxy, C;.4 haloalkoxy, C,.4alkyn,

va CN.

[0053] 9. Hop chét theo phwong 4n bat ky trong s6 cac phuong 4n néu trén, ma c6 cong thirc:
OH O OH @)

o) (R%), o) (
Z

R%n

N

| z®
\N/NYZ\/ e N o/
Y

hodc Y

trong do Y thé hién nhém duoc chon tir

22/206
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S
o// o

trong dé mdi nhém RY doc 1ap dugc chon tir H, halo, C,.4 alkyl, C,.4 haloalkyl, C;4 alkoxy, C;4
haloalkoxy, C,.4alkyn, va CN,
hodc mudi dugc dung cda nd.

[0054] 10. Hop chét theo phuong 4n 9, hoac mubi duge dung ciia chiing, ma ¢6 cong thirc
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OH ] OH (0]
o (R3), o) (R3)
—\ n
h [TI 73 o N/\/\23
1
\N/N\:/Z -/ \N/N\z/l\o/
Y hoac Y hoac
OH (@]

trong d6 Z' 1a N hodc CH; va

73 1a CH,, —CH,-CH,- hodc CX, trong d6 X 1a halo, vi du, F.

[0055] 11. Hop chét theo phuong an 1, hodc phuong 4n bat ky trong s6 cic phuong an c6 cong
thac (A), trong d6 G dugc chon tu:
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A=)

o]

\-LH—/_‘O
/

va mubdi duoc dung ciia cac hop chat nay.
[0056] 12. Hop chét theo phwong an 1, hodc phuong 4n bt ky trong s& cic phuong an c6 cong
thiic (A), trong d6 hop chit nay dwoc chon tir:

Cau truc
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va cac mubi duoc dung cia cac hop chat nay.
[0057] 13. Hop chit theo phuong 4n 1, hodc phuong 4n bat ky trong s& céc phuong an ¢6 cong

thic (A), ma dugc chon tir nhém bao gém céc vi du 1 dén 116, hoic mudi duogc dung cua nd.
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MB&i hop chét trong s6 cac hop chit theo cac Vi du nay 1a phuong an cu thé cua sang ché, do d6

sang ché d& xuét hop chét duoc chon trong sb:

Vidu so Cau tric Tén

1 OH O (9aR,108)-10-((S)-(4-flophenyl)(3-(triflometyl)-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion

2 OH O (9aR,10S)-10-((R)~(4-flophenyl)(4-(triflometyl)-
X N phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-

,/,> 7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion

3 OH O (9aR,108)-10-((R)-(2,3-diflophenyl)(3-(triflome-
X N tyl)phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahyd-

//> ro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-
3,5-dion

4 OH O (9aR,10S)-10-((S)-(4-flophenyl)(3-(triflometo-
X N /> xy)phenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
iz hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyrida-

zin-3,5-dion

5 OH O (9aR,108)-10-((R)-(4-flophenyl)(4-(triflometoxy)-
AN N /> phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
" 7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-

dion
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OH O (9aR,108)-10-((S)-(4-flophenyl)(2-metoxyphen-
o X N yl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
///> pyrolo[1',2":4,5pyrazino[ 1,2-b]pyridazin-3,5-
dion
OH O (9aR,108)-10-((R)-(4-flophenyl)(4-metoxyphen-
0 X N yl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
,/,> pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-
dion
OH O (9aR,108)-10-((R)-(2,3-diflophenyl)(2-flophen-
0 X N /> ylmetyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-

pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-

dion

(9aR,108)-10-((S)-(4-flophenyl)(3-metoxyphen-
yl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-

dion
OH O (9aR,108)-10-((S)-(4-flophenyl)(m-tolyl)metyl)-
© X N /> 4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
7 [1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion
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11

(9aR,10S)-10-((R)-(3,4-diflo-2-metylphenyl)(3-
flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyrida-

zin-3,5-dion

12

(9aR,10S)-10-((R)-(2-flo-3-metylphenyl)(3-flo-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion

13

(9aR,108)-10-(bis(3-flophenyl)metyl)-8,8-diflo-
4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

14

(10aR,115)-11-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-4-hydroxy-7,8,10a,11-tetrahydro-10H-
pyridazino[1',6':4,5]pyrazino[2,1-c][1,4]oxazin-
3,5-dion

15

(9aR,10S)-10-((R)-(3-flo-2-metylphenyl)(3-flo-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-
3,5-dion
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16

(9aR,108)-4-hydroxy-10-((R)-phenyl(2,3,6-tri-
flophenyl)metyl)-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-

dion

17

(9aR,108)-10-((R)-(2-flo-3-metylphenyl)(o-tol-
yDmetyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-

dion

18

(9aR,108)-10-((R)-(3-flo-2-metylphenyl)(4-flo-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion

19

(9aR,108)-10-((R)-(3-flo-2-metylphenyl)(phen-
yDmetyl)-4-(11-oxidanyl)-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion '

20

(9aR,10S5)-10-((R)-(4-flophenyl)(3-(triflometyl)-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion
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21

(9aR,10S)-10-((S)-(4-flophenyl)(4-(triflometyl)-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5pyrazino[ 1,2-b]pyridazin-
3,5-dion

22

(9aR,108)-10-((R)-(4-flophenyl)(3-(triflometo-
xy)phenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyrida-

zin-3,5-dion

23

(9aR,108)-10-((S)-(4-flophenyl)(4-(triflometo-
xy)phenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyrida-

zin-3,5-dion

24

(9aR,10S)-10-((R)-(4-flophenyl)(3-metoxyphen-
yl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-

dion

25

(9aR,10S)-10-((R)-(4-flophenyl)(2-metoxyphen-
yl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5pyrazino[1,2-b]pyridazin-3,5-

dion
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26

(9aR,108)-10-((S)-(4-flophenyl)(4-metoxyphen-
yDmetyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-

dion

27

(9aR,108)-10-((S)-(2,3-diflophenyl)(3,4-diflo-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5Tpyrazino[ 1,2-b]pyridazin-
3,5-dion

28

(9aR,10S)-10-((S)-(2,3-diflophenyl)(2-flophenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

29

(9aR,108)-10-((S)-(2,3-diflophenyl)(3-metoxy-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion

30

(((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-
yl)oxy)metyl metyl cacbonat
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31 I (9aR,108)-10-((R)-~(2,3-diflophenyl)(phenyl)met-
0“0 o y1)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
o) pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl

isobutyrat

32 (((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-

yl)oxy)metyl isobutyrat

33 1-(((9aR,10S)-10-((R)~(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-

oxy)etyl metyl cacbonat

34 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
y1)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-

pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-yl

isopropyl cacbonat
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35 N (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
O)\O o yl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
e N N pyrolo[1',2":4,5pyrazino[1,2-b]pyridazin-4-yl
f/,> dimetylcarbamat
36 [L (((92R,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
[ ] metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
N pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-
Oél\o oxy)metyl 4-metylpiperazin-1-carboxylat
37 O (((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
HoN \:)J\o/\o o metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
/:\ O N N pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)-
,/,> oxy)metyl L-valinat
38 ~ (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)met-

yl)-4-metoxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion




48300 441206

39 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
y1)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl 3-

metoxy-3-metylbutanoat

40 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl 2-

metoxy-2-metylpropanoat

41 (((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-

yDoxy)metyl 2-metoxy-2-metylpropanoat

42 metyl 2-((((((9aR,10S)-10-((R)-(2,3-diflophenyl)-
(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexa-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyrida-
zin-4-yl)oxy)metoxy)carbonyl)oxy)-2-metyl-

propanoat




48300

43

(9aR,10S)-10-((R)~(2,3-diflophenyl)(phenyl)met-
y1)-4-((5-metyl-2-ox0-1,3-dioxol-4-yl)metoxy)-
8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazi-
no[1,2-b]pyridazin-3,5-dion

44

(9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl 4-

metylpiperazin-1-carboxylat

45

(((9aR,108)-10-((R)-(3,4-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl)oxy)metyl metyl cacbonat

46

(((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-
oxy)metyl (2-metoxyetyl) cacbonat




48300 46/206

47 SN (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
OZ\O o yl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
0 N N pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl
: ,/,> etyl(metyl)carbamat
48 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
O yD-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-

pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl

piperidin-1-carboxylat

49 tert-butyl ((9aR,10S)-10-((R)-(2,3-diflophenyl)-
(phenylmetyl)-3,5-diox0-3,5,8,9,9a,10-hexahyd-
ro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-

4-yl) cacbonat

50 O (9aR,10S5)-10-((R)-(2,3-diflophenyl)(phenyl)met-
Meo\/\oJ\o o yI)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl (2-

metoxyetyl) cacbonat




48300 471206

51 (((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-

yDoxy)metyl etyl cacbonat

52 (((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-

oxy)metyl isopropyl cacbonat

53 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yD)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl

etyl cacbonat

54 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yD-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl

metyl cacbonat




48300 481206

55 tert-butyl  (((9aR,10S)-10-((R)-(2,3-diflophen-

O
OJJ\O/\ o yl)(phenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexa-

O
4\ ONN /> hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyrida-
X, N, Ao zin-4-yl)oxy)metyl) cacbonat

56 1-(((92aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-

oxy)etyl etyl cacbonat

57 N (((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
O)\ o metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
k pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-

oxy)metyl dimetylcarbamat

58 (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)met-

0
/Mo 0 y1)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-

O N pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-yl
> axetat




48300 49/206

59 (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yD-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl

propionat

60 (9aR,108)-10-((R)~(2,3-diflophenyl)(phenyl)met-
yl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl 3-

metylbutanoat

61 (9aR,108)-10-((R)~(2,3-diflophenyl)(phenyl)met-
y1)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl 3-

metoxypropanoat

62 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl

pivalat




48300 50/206

63 o) (((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
ﬁ)j\o/\o o metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
O XN N pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-y1)-
,/,> oxy)metyl pivalat
64 O (((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
\OA)J\O/\O 0o metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
O

n N/> pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yI)-

oxy)metyl 3-metoxypropanoat

65 O (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)met-
N yD)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl
[1,4'-bipiperidin]-1'-carboxylat
N
o O O
O

66 0 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
[ j yl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
N
¢I\ pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-yl
o O O

morpholin-4-carboxylat




48300

67

(((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-
oxy)metyl dietylcarbamat

51/206

68

(((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-y1)-
oxy)metyl etyl(metyl)carbamat

69

(9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl

benzoat




48300 52/206

70 (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)met-
y1)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl

metyl phtalat

71

(9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
yD)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-yl

dietylcarbamat

72 (((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
O pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)-
kO 0o oxy)metyl 3-metylbutanoat

73 1) 0 (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)met-
w yl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-

o) pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl 2-

(tetrahydro-2H-pyran-4-yl)axetat




48300 53/206

74 (9aR,108)-10-((R)~(2,3-diflophenyl)(phenyl)met-
yl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl

(tetrahydro-2H-pyran-4-yl) cacbonat

75 (9aR,108)-10-((R)~(2,3-diflophenyl)(phenyl)met-
yl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-yl

tetrahydro-2H-pyran-4-carboxylat

76 (((9aR,10S)-10-((R)~(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-4-

yl)oxy)metyl axetat

77 (((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5pyrazino[1,2-b]pyridazin-4-yl)-

oxy)metyl propionat




48300 54/206

78 (0] (((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
ﬁNJ\O/\ 0o metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
(@)

(@)
N N /> pyrolo[1',2":4,5pyrazino[ 1,2-b]pyridazin-4-y1)-
X, N, Ao, oxy)metyl morpholin-4-carboxylat

79 (((9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)-
metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-y1)-

oxy)metyl [1,4'-bipiperidin]-1'-carboxylat

80 (9aR,10S)-10-((R)-(2,3-diflophenyl)(4-flophen-
yl)metyl)-4-((5-metyl-2-oxo-1,3-dioxol-4-yl)-
metoxy)-8,9,9a,10-tetrahydro-7H-pyrolo-

[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

81 ~o o (9aR,10S)-10-((R)-(2,3-diflophenyl)(4-flophen-
© s N yl)metyl)-4-metoxy-8,9,9a,10-tetrahydro-7H-
,/,> pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-

dion




48300 55206

82 ~0 (((9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophen-
Oél\ o ylmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
kO o 7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

Doxy)metyl metyl cacbonat
O A \ yDoxy)metyl mety
N /N/,, ':>

83 O (9aR,108)-10-((R)~(2,3-diflophenyl)(4-flophen-
)J\o 0 yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl axetat

84 (9aR,10S)-10-((R)-(2,3-diflophenyl)(4-flophen-
yDmetyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-
7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-

yl isobutyrat

85 (((9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophen-
ylmetyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-

TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yDoxy)metyl dimetylcarbamat




48300 56/206

86 o O (((9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophen-
A yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
o~ O
k TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl)oxy)metyl (2-metoxyetyl) cacbonat

87 (9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophen-
yDmetyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl dimetylcarbamat

88 (9aR,10S)-10-((R)-(2,3-diflophenyl)(4-flophen-
ylmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
O O TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

X N? yl isopropyl cacbonat

89 J\ (((92R,108)-10-((R)~(2,3-diflophenyl)(4-flophen-
0o yhmetyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-

o) 7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-

kO 0 yl)oxy)metyl isopropyl cacbonat




48300 57/206

90 (9aR,10S)-10-((R)-(2,3-diflophenyl)(4-flophen-
ylmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl 2-metoxy-2-metylpropanoat

91 tert-butyl ((((9aR,10S)-10-((R)-(2,3-diflophenyl)-
(4-flophenyl)metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexa-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridaz-

in-4-yl)oxy)metyl) cacbonat

92 (((9aR,10S)-10-((R)-~(2,3-diflophenyl)(4-flophen-
yl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl)oxy)metyl etyl cacbonat

93 (9aR,10S)-10-((R)-(2,3-diflophenyl)(4-flophen-
yl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl 3-metylbutanoat




48300 58/206

94 (((9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
7TH-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-

yl)oxy)metyl axetat

95 ~o (((9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-
kO TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

Doxy)metyl metyl cacbonat
ONN yDoxy)metyl mety
N ’N//, :>

96 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl dimetylcarbamat

97 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-
7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-

yl (2-metoxyetyl) cacbonat




48300

59/206

98

(92R,108)-10-((R)~(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl piperidin-1-carboxylat

99

(((%aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yDoxy)metyl (2-metoxyetyl) cacbonat

100

(9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl 4-metylpiperazin-1-carboxylat




48300 60/206

101 (((9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl)oxy)metyl dimetylcarbamat

102 (9aR,10S)-10-((R)-(2,3-diflophenyl)(3-flophen-

O yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl [1,4'-bipiperidin]-1'-carboxylat

(9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl isopropy! cacbonat




48300 61/206

104 metyl 2-((((((9aR,10S)-10-((R)-(2,3-diflophenyl)-

/O\(ko (3-flophenyl)metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexa-
0 hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridaz-
kO o in-4-yl)oxy)metoxy)carbonyl)oxy)-2-metyl-

propanoat

105 O (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
)J\o o ylmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl axetat

F
106 0 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
\)J\o 0 ylmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl propionat

107 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-

I yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl isobutyrat
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108 (((9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
Oj/fo yl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
ko o 7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
o yloxy)metyl isobutyrat

109 (((9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
ylmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
© i 7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
o O

yl)oxy)metyl pivalat
0 N
X N ., "

110 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl 3-metylbutanoat

111 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-

yl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl pivalat
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112

(9aR,108)-10-((R)~(2,3-diflophenyl)(3-flophen-
yl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl 3-metoxypropanoat
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113

(((9aR,108)-10-((R)~(2,3-diflophenyl)(3-flophen-
yl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl)oxy)metyl 3-metoxypropanoat

114

(((9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-
yl)oxy)metyl axetat

115

(9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
yDmetyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-
7TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-

yl metyl cacbonat
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116 (9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophen-
ylmetyl)-4-((5-metyl-2-oxo-1,3-dioxol-4-yl)-
metoxy)-8,9,9a,10-tetrahydro-7H-pyrolo-

[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion
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va cac mudi duge dung ctia céc hop chét nay.
[0058] 14. Dugc phédm chira hop chit theo phuong 4n bat ky trong s6 cic phuong an néu trén
hodc mudi duoc dung ctia né va mot hodc nhidu chét mang duogc dung.
[0059] 15. TS hop chira lwgng hitu hidu d& didu tri bénh ctia hop chit theo phuong an bat ky
trong s6 cac phuong an tir 1 dén 13, hodc phuong 4n bét ky trong sb cac phuong 4n c6 cong
thac (A), hodc mudi duoc dung cta né va mot hodc nhiéu déng tac nhan cé duogc tinh.
[0060] 16. Phuong phap didu tri bénh ctim, bao gdm viée cho d6i twong c6 nhu cau dung lwong
hitu hiéu dé didu tri bénh ciia hop chét theo phuong an bat ki trong cac phuong an 1 dén 13,
hogc phuong 4n bt ky trong s6 cac phuong 4n c¢6 cong thiic (A), hodc mudi duge dung ciia né.
[0061] 17. Hop chét theo phuong 4n bt ky trong sé cac phuong an tir 1 dén 13, hodc phuong
an bat ky trong sb cdc phuong an c6 cong thiic (A), hodc mudi duoc dung ciia n6, dé ding lam
thude.
[0062] 18. Hop chét theo phuwong 4n bit k¥ trong s6 cac phuong an tir 1 dén 13, hodc phuong
an bét ky trong s6 cac phuong an c6 cong thirc (A), hodc mubi duge dung ctia nd, dé diing trong
vide diéu tri cim.
[0063] 19. St dung hop chét theo phuong an bat ky trong s& céc phuong an tir 1 dén 13, hoic
phuong 4n bét ky trong s6 cac phuong 4n c6 cong thiic (A), hogc mudi duge dung ciia né dé
bao ché duoc phdm ding dé didu tri cim.
[0064] Theo mét s& phuong an, hop chat c6 cong thic (A) 1a hop chit c6 mét trong sb cong
thuc duoi day:
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trong d6 G 1 H, hodc G dugc chon tir R’, ~C(O)R’, —C(0)-OR’, -C(R%),-O-C(O)R’, va
~C(R%),-0O-C(0)-OR’, trong &6 mdi nhém R® ddc 1ap 1a H hodic C;-C;4 alkyl, va mdi nhém RE 14
H hogc C-Cy alkyl. Theo mét vai phuong an trong s6 cac phuong 4n ndy, mdi nhém RC 1a H va
R 1a C;-C4 alkyl;

n béng 0, 1 hodc 2;

mdi nhém R* thé hién Me, OH, OMe, hodc halo; va Y thé hién
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trong d6 mbi nhom RY doc 1ap duoc chon tir F, Cl, Me, OMe, CF, OCF3, va CN; va
mdi q doc lap bang 0, 1, 2 hoic 3.
[0065] Theo mét sé phuong 4n, hop chat ¢6 cong thie (I) 1a hop chat ¢6 cong thic trong s6
céc cong thirc dudi day:

OH O OH o)
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trong d6 n béng 0, 1 hoac 2;
mbi nhém R® thé hién Me, OH, OMe, hodc halo; va Y thé hién
|

[Na¥avany

|
T LT
l / — { /\/Ry hodc Qy\/\ /\/Ry
RY

trong &6 mdi nhém RY doc 1ap dugc chon tir H, F, Cl, Me, OMe, CF5, OCF3, va CN.
[0066] Thuat ngit “chit ddng phan quang hoc” hodc “chit ddng phan 1ap thé” duoc dung trong
ban mo ta nay dé chi cdu hinh bt ky trong s6 céc cdu hinh ddng phan 14p thé khac nhau ma c6
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thé ton tai d6i voi hop chét nhét dinh theo sang ché va bao gdm céc cht ddng phén di hinh. Cin
phai hidu rang phan tir thé ¢6 thé duoc gn & nguyén tir cacbon lam tdm khéng d6i xting. Thuét
nglt "khong d6i xtng" dugc diing dé chi cac phan tir ma ¢6 tinh chit khong chdng chap 1én anh
ctia chiing qua guong, trong khi thuat ngit "phi bit d6i xting" duoc diing dé chi cac phan tir ma
c6 thé chdng chap vdi anh ciia chiing qua guong. Do dé, sang ché bao gdm céc chét ddong phan
d6i anh, céc chit ddng phan khong dbi quang hodc céc chat triét quang ctia hop chit nay. Céc
“chit ddng phén déi anh” Ia cap chét dong phan 1ap thé ma 1a anh khéng chong chap qua guong
ctia nhau. Hon hop cip chat dong phan ddi anh theo ty 16 1:1 1a hdn hop "triét quang”. Thuéat
ngft ndy dugc ding dé chi hdn hop triét quang khi thich hop. "Chit ddng phan khong ddi
quang” 1a chat ddng phan 14p thé ma c6 it nhét 1a hai nguyén tir bit dbi xtng, nhung khong la
&nh qua guong ctia nhau. Hoa hoc l4p thé tuyét d6i duoc chi rd theo hé Cahn-Ingold-Prelog ‘R-
S*. Khi hop chit 1a chat ddng phan déi anh tinh khiét, thi héa hoc 1ap thé & timg nguyén ti
cacbon khong d6i xing c¢6 thé dugc chi rd 1a R hodc S. Céc hop chit da dwoc phan giai ma ciu
hinh tuyét d6i 1a chua biét c6 thé duoc chi dinh (+) hodc (-) tuy theo huéng (quay phai hodc
quay trai) ma ching quay mit phéng phan cuc anh sang & budce séng ciia dudng natri D. Mdt sé
hop chét theo sang ché c6 mot hodc nhidu tim hodc truc bt ddi xtig va do d6 c6 thé tao ra cac
chit ddng phéan déi anh, cac chat ddng phan khéng d6i quang, va cac dang chit ddng phan lap
thé khac ma c6 thé dwoc xéc dinh, v& mit héa hoc 1ap thé tuyét dbi, 1a (R)- hodc (S)-.

[0067] Tuy theo viéc lya chon cac nguyén liéu ban dau va tdng hop cac quy trinh, cac hop chét
c6 thé c6 mat & dang mot trong sb cac chit ddng phan ¢6 thé hoic & dang hén hop cua ching, vi
du, & dang chit dong phan quang hoc tinh khiét, hoic & dang hdn hop chét ddng phan, nhu hdn
hop chét triét quang va hdn hop chit ddng phéan khong d6i quang, tity theo sé nguyén tir cacbon
bat dbi xtng, Sang ché duoc dy dinh bao gdm tit ca cac chit ddng phan c6 thé ndy, bao gdm
cac hon hop triét quang, dong phan khong dbi quang hdn hop va dang tinh khiét quang. Cac
chit ddng phan quay quang (R)- v (S)- c6 thé dugc diéu ché bang cach st dung céc synthon
khéng dbi xting hodc cic chét phan tng khéng d6i xing, hodc dugc phan giai bing cach ap
dung céc k¥ thuat thong thudng. Néu hop chat nay chira lién két doi, thi phin tir thé c6 thé 1a
céu hinh E hodc c4u hinh Z trir khi duoc néu cu thé. Néu hop chat chua xycloalkyl dugc thé hai
1an, thi phan tir thé xycloalkyl c¢6 thé c¢6 cAu hinh cis hodc cAu hinh trans, trir khi 6 quy dinh
khéc. T4t ca cac dang hd bién ciing duoc du kién bao trum.

[0068] Trong nhiéu trudng hop, céc hop chit theo sdng ché ¢6 kha ning tao ra mudi axit hodc
mudi bazo nhd su c¢6 mat cua cdc nhéom amino va/hodc cac nhdom carboxyl hodc cidc nhém
tuong tu ching. Thudt ngt “mudi” hodc “cdc mudi” duoc ding trong ban md ta nay dé chi
mudi cong axit hodc cong bazo ctia hop chét theo sdng ché. Cu thé, “cdc mubi” bao gdm “céc

muoi duoc dung”. Thuét ngl “cac mudi duge dung” duge dung dé chi cac mudi ma gitt duoc
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hiéu qua va cac tinh chit sinh hoc cta cac hop chit theo sdng ché, ma thuodng khong 1a khong
mong mubn vé mat sinh hoc hodc mat khéc.

[0069] Cac mudi cong axit duge dung ¢ thé duoc tao ra véi cc axit vo co va cac axit hitu co,
vi du, axetat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, long ndosulfonat, clorua/hydroclorua, clotheophylinat, xitrat, etandisulfonat,
fumarat, gluceptat, gluconat, glucuronat, hipurat, hydroiodua/iodua, isethionat, lactat,
lactobionat, laurylsulfat, malat, maleat, malonat, mandelat, mesylat, metylsulphat, naphtoat,
napsylat,  nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat,
phosphat/hydrophosphat/dihydrophosphat, polygalacturonat, propionat, stearat, sucxinat,
sulfosalixylat, tartrat, tosylat va cdc mudi trifloaxetat. Danh muc cdc mudi thich hop b sung c6
thé dugc théy, vi du, trong tai liéu: “Remington's Pharmaceutical Sciences”, 20th ed., Mack
Publishing Company, Easton, Pa., (1985); va trong tai liéu: “Handbook of Pharmaceutical
Salts: Properties, Selection, and Use” cla Stahl va Wermuth (Wiley-VCH, Weinheim, Pric,
2002).

[0070] CAc axit v6 co ma tir d6 c6 thé thu duoc cac mudi bao gdm, vi dy, axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, va céc axit twong tu.

[0071] Céc axit hitu co ma tir d6 c6 thé thu duoc cdc mudi bao gbm, vi du, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric, axit
tartric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit etansulfonic, axit
toluensulfonic, axit sulfosalixylic, va cdc axit twong tu.

[0072] Cac mudi cdng bazo dugc dung c6 thé duogce tao ra véi cac bazo vo co hodc hitu co va
¢6 thé c6 ion trai ddu vo co hodc hitu co.

[0073] Céc ion trdi ddu v co cho cac mudi nay bao gdm, vi du, cdc mudi amoni va cac kim
loai tir cac cot I dén XII cia bang tudn hoan. Theo céc phuong an nhét dinh, ion trai diu duoc
chon tUr natri, kali, amoni, alkylamoni c¢6 méot d&én bdn nhém C,;-Cy alkyl, canxi, magie, sét, bac,
kém, va d?)ng; cac mudi ddc biét thich hop bao gém cac mudi cia amoni, kali, natri, canxi va
magie.

[0074] Cac bazo hitu co ma tir d6 c6 thé thu duge cac mudi bao gdm, vi du, cac amin bac mdt,
bac hai va béc ba, cic amin dd duoc thé bao gém cdc amin co trong tu nhién da duoc thé, cac
amin vong, cac nhya trao ddi ion kiém, va céc nhom tuwong tu. Céc amin hiiu co thich hop bao
gém isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin, piperazin
va tromethamin.

[0075] Céc mubi dugc dung clia sing ché ¢6 thé dugc tdng hop tir gbc bazo hoic gdc axit, theo
cac phuong phéap héa hoc thong thudng. Néi chung, cdc mudi nay c6 thé dugc didu ché bing

cach cho phan ting véi dang axit tu do ciia cac hop chat nay véi luong ty lwong cua bazo thich
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hop (nhu Na, Ca, Mg, hodc K hydroxit, cacbonat, bicacbonat hodc dang tuong tu), hodc béng
cach cho phan tng véi dang bazo tu do ctia cac hop chit nay véi lugng ty luong cua axit thich
hop. Cac phén tng nay thudng duogc thuc hién trong nude hodc trong dung méi hitu co, hoidc
trong hdn hop gdm ca hai hop chét nay. Néi chung, viéc st dung mdi trudng khong chira nuée
nhu ete, etyl axetat, tetrahydrofuran, toluen, clorofom, diclometan, metanol, etanol,
isopropanol, hodc axetonitril dugc mong mudn, khi kha thi.

[0076] Coéng thiic bat ki néu trong ban md ta nay con nhim biéu thi dang khong duoc danh
dau (tlc 1a cac hop chét, trong do tAt ca cc nguyén t& c6 mat & mic dua thira déng vi tu nhién,
va khong duoc 1am giau vé mat ddng vi) cling nhu cac dang lam giau hodc danh ddu v& mit
déng vi ctia cac hop chét. Céc hop chét da duoc lam giau hodc danh diu vé mat déng vi ¢b céc
cdu tric dugc thé hién bang cong thic néu trong ban md ta nay chi khac 13 it nhit 13 mot
nguyén t clia hop chat nay duoc thé bing nguyén tir ¢6 nguyén tir luong hoidc sb khdi luong
khéc nguyén tir lugng hodc phan bd nguyén tir [wong ma xay ra mot cch tu nhién. Cac vi du vé
ddng vi ma c6 thé duoc két hop vao cac hop chét theo sang ché da dwoc lam giau hodc danh
déu bao gém cac déng vi ctia hydro, cacbon, nito, oxy, phospho, flo, va clo, nhu *H, *H, 11C,
Bc, e, BN, ¥R, P, ¥p, g, *Cl, va 1. Séng ché bao gﬁ“)m cac hop chét khac nhau da duoc
d4nh ddu bing ddng vi nhu dugc x4c dinh trong ban md ta nay, vi du cac hop chat ma trong d6
cac dong vi phong xa, nhu °H va "“C, hodc céc hop chit ma trong d6 cac ddng vi khéng cé tinh
phéng xa, nhu *H va °C, ¢6 mat & muc d6 dang ké cao hon murc du thira tu nhién dbi véi cac
dong vi nay. Cac hop chat nay dd duoc dénh ddu bing ddng vi c6 thé duoc dung trong cac
nghién ctru chuyén héa (vi du, véi “C), cac nghién ctru dong hoc cia phan ung (vi du, véi *H
hogc *H), céc k¥ thuat phat hién hodc k§ thuat hién hinh, nhu chup X quang phét xa positron
(PET) hodc chup X quang phét xa photon don theo tinh toan (SPECT) bao gém thir nghiém
phan phdi thudc hodc thir nghidm phén phdi mé co chit, hoic trong viéc didu tri bénh theo
phuong phdp phdéng xa ¢ bénh nhin. Cu thé, hop chit duoc danh diu '°F c6 thé 1a ddc biét
mong mudn ddi véi thir nghiém PET hodc thir nghiém SPECT. N6i chung, cdc hop chit da
duoc danh ddu bang ddng vi c6 cong thic (I) ¢6 thé duoc didu ché duoc theo cac k¥ thuat thoéng
thudng ma ngudi ¢é hiéu biét trung binh trong linh vire k§ thuét nay da biét hodc theo cic quy
trinh twong ty quy trinh da dugc boc 16 trong cac vi du kém theo biang cach st dung chét phan
ling d4 duoc danh ddu bang ddng vi thich hop thay cho chét phan ting khéng duoc danh déu néi
cach khacduoc st dung.

[0077] Ngoai ra, viéc thé bing cac déng vi ndng hon, dac biét 1a doteri (tirc 14 2H hodc D) c6
thé tao ra wu diém v& mat diéu tri bénh tir mtic d6 én dinh cao hon trong chuyén héa, vi du, thoi
gian ban ton in vivo dai hon hodc giam liéu lwong yéu ciu hodc cai thién vé chi sé diéu tri.

Néng d6 cia nhu déng vi néng hon, ddc biét 1a doteri, c6 thé duoc x4c dinh boi yéu tb giau
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ddng vi. Thuat ngir "yéu té giau ddng vi" dugc dung trong ban md ta nay c6 nghia 1a ty 1¢ gitta
muc du thtra déng vi va muic du thira tu nhién cda dﬁ‘mg vi d3 duoc chi dinh. Néu phﬁn tr thé
trong hop chat theo sang ché dugc bidu thi 14 doteri, thi hop chit nay c6 yéu té giau dong vi dbi
v6i mbi nguyén tir doteri d& dwoc chi dinh it nhit 1 3500 (két hop 52,5% doteri & mdi nguyén
tir doteri da duoc chi dinh), it nhat 1a 4000 (két hop 60% doteri), it nhat 14 4500 (két hop 67,5%
doteri), it nhat 1a 5000 (két hop 75% doteri), it nhit 1a 5500 (két hop 82,5% doteri), it nhit 1a
6000 (két hop 90% doteri), it nhit 1a 6333,3 (két hop 95% doteri), it nhat 13 6466,7 (két hop
97% doteri), it nhét 13 6600 (két hop 99% doteri), hogc it nht 1a 6633,3 (két hop 99,5% doteri).
[0078] Cac solvat dugc dung theo sang ché bao gdbm dang ma trong d6 dung méi ctia bude két
tinh ¢6 thé dugc thé déng vi, vi du D20, d6-axeton, d6-DMSO, ciling nhu céc solvat vdi cac
dung moi khong dugc lam giau.

[0079] Cac hop chit theo sang ché, tirc 1a cac hop chat cé cong thiic (T) ma chira cac nhém cé
kha ning hoat dong nhu thé cho va/hozc thé nhan d6i véi lién két hydro c6 thé c6 kha ning tao
ra dong tinh thé v6i thanh phin thich hop tao ra ddng tinh thé. Cic dong tinh thé nay c6 thé
duge ché bién tir cac hop chét c6 cong thirc (I) theo céc quy trinh tao ra ddng tinh thé da biét.
Céc quy trinh nay bao gdm nghién, lam néng, ddng thang hoa, déng néng chay, hoic cho tiép
xtic trong dung dich cac hop chét ¢6 cong thiic (I) véi thanh phan tao ra ddng tinh thé trong cac
diéu kién két tinh va phan tach cac ddng tinh thé dugc tao thanh bing cich d6. Céc thanh phan
thich hop tao ra d@)ng tinh thé bao gém cac loai di duogc boc 1 trong cong bd don quéc té sb
W02004/078163. Do vy, sang ché con d& xudt dong tinh thé chira hop chit c6 cong thire (I).
[0080] Thuat ngit "chit mang dugc dung" dugc diing trong ban md ta ndy bao gdm moi va tit
ca cac dung mdi, mdi trudong phan tan, 16p bao, cht hoat dong bé mit, chit chéng oxy héa, chét
bao quan (vi du, tac nhan diét vi khun, tic nhan diét ném), chét dalmg truong, tic nhan tri hoin
su hép thu, mudi, chit bao quan, chit 1am &n dinh thudc, chét két dinh, t4 duoc, tac nhan phén
rd, chét lam tron, chét tao ngot, tdc nhén tao vi, chit mau, va loai tuong tu va hén hop cia
chiing, ma ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay da biét dé dung trong duoc
phim dé dung cho ddi tuong 1 ngudi (vi du, xem tai liu: Remington: The Science and
Practice of Pharmacy, 22nd ed.). Viéc sir dung chit mang thong thudng bat ky trong ché phim
tri liéu hodc dugc phém dugc du tinh, trir khi né 1a khong tuong thich véi hoat chét.

[0081] Thuat ngdt "lugng hitu hiéu d& didu tri bénh" ctia hop chat theo sang ché duge ding dé
chi lugng ctia hop chit theo sang ché ma s& gy ra d4p Ung sinh hoc hodc dap tng vé mit y hoc
& dbi tugng, vi du, lugng du dé lam giam ctia mot hodc nhiéu triéu chiing, lam thuyén giam tinh
trang, lam chdm hodc tri hodn di&n tién ctia bénh, hodc ngin ngira bénh, v.v.. Theo mét phuong
an khong gi6i han pham vi ciia sang ché, thuat ngt “lugng hitu hiu dé diéu tri bénh” dugc

ding dé chi lugng ctia hop chét theo sang ché ma khi dugc cho ddi twong diing thi 14 hitu hidu
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@ 1am giam mot hodc nhiéu tridu ching lién quan dén nhidm virut cim, hodc dé rut ngin
khoang thoi gian ciia giai doan triéu ching cta hién twong nhidm virut cim, hodc dé lam chim
tién trién cia hién twong nhidm virut cum, hodc d& lam giam hodc dimng su nghiém trong cua
tinh trang nén tang ctia hién tuéng nhidm virut cim.

[0082] Theo phwong 4n khic khong mang tinh giéi han pham vi cia sang ché, thudt ngi
“lugng hitu hiéu dé diéu tri bénh” duogc dung dé chi luong hop chét theo sang ché ma, khi dugc
dung cho té bao, hoic md, hodc nguyén liéu sinh hoc phi té bao, hodc moi truodng, 1a hitu hiéu
@& 1am giam dang ké vé mit théng ké toc do sao chép hodc ting sinh ciia orthomyxovirut.
[0083] Thuat ngtt “ddi tuong” dugc ding trong ban mé ta nay dé chi déng vat. N6i chung, dbi
tuong 1a nguoi.

[0084] Thuét ngit “viéc Gc ché”, "tic ché" hodc “bi e ché” dugc ding trong ban mb ta nay dé
chi viéc 1am gidm hodc ngin chin tinh trang, triéu ching, hodc ri loan, hodc bénh nhét dinh,
hodc lam giam dang k& vé hoat tinh gbc ctia hoat tinh hodc quy trinh sinh hoc.

[0085] Thuat ngir “viéc didu tri”, “diéu tri bénh" hodc "qua trinh didu tri" bénh hoic réi loan
bat ky dugc ding trong ban mb ta nay dé chi theo mot phuong 4n, viéc lam thuyén giam hozc
roi loan bénh nay (ttc 1a lam chdm hodc ngin chin hodc lam giam su phat trién ctia bénh nay
hodc it nhit 1a mdt trong sb céc tridu ching 1Am sang ciia n6). Theo mot phuong 4n khac, “vidc
diéu tri”, "diéu tri bénh" hodc "qué trinh diéu tri" dé chi viéc 1am giam hodc cai thién it nhit 1a
mot thong sé vat 1y ké ca cac loai ma c6 thé chinh bénh nhan khong thé nhan thy r5 béi. Theo
mot phuong an khac nfia, “viéc didu tri”, "diéu tri bénh" hodc "qua trinh diéu tri" duoc dung dé
chi didu bién bénh hoic rdi loan bénh 1y, vé& mat thuc thé, (vi du, lam 6n dinh triéu chiing c6 thé
nhén thiy r3), v& mat sinh 1y hoc, (vi dy, 1am én dinh thong s vét Iy), hodc ca hai. Theo mot
phuong 4n khic nita, c4c thudt ngit “viéc didu tri”, “diéu tri bénh” hodc “qué trinh didu tri”
duoc ding dé chi phong bénh hodc tri hodn sy phat trién hodc tién trién cua bénh hodc rdi loan
bénh ly.

[0086] Thuat ngit ddi twong “cé nhu cau” didu tri dugc ding trong ban mo ta nay khi dbi
tuong d6 s& dugc hudng loi vé mit sinh hoc, y hoc hodc v& chét lugng séng tir viée didu tri do.
[0087] Thuét nglt "mét”, "nd” va céc thudt ngli tuong tu duge dung trong ban md ta nay trong
ngit canh cia sang ché (dic biét 1 trong pham vi cac diém yéu cau bao hg) can dugc hiéu la
bao trim ca s it va sd nhidu trir khi ¢6 quy dinh khac hodc mau thufn mot cach 18 rang theo
ngft canh.

[0088] Tét ca cic phuong phép dugc bdc 1§ trong ban md ta nay cé thé dugc thuc hién theo
trinh tu thich hop trir khi ¢6 quy dinh khac hoic mau thuin mot céch rd rang theo ngit canh.

Viéc st dung vi du bét ky va tat ca cac vi du, hoic ngon ngl l[am vi du (vi dy, "nhu”) theo sang
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ché chi nham dé minh hoa rd hon sang ché va khong nhim dé gi6i han pham Vi ctia sang ché
duoc xé4c dinh theo cédc diém yéu cau bao ho.

[0089] Nguyén tir bat ddi xtng bt ky (vi du, cacbon hogc tuong tu) ciia (cac) hop chit theo
sang ché c6 thé c6 mit & cdu hinh triét quang hodc gidu dong phan dbi anh, vi du, ciu hinh (R),
(S) hodc (R,S). Theo cac phuong 4n nhét dinh, mdi nguyén tir bat ddi xting c6 muc du chét
ddng phan d6i anh it nhat 1a 50%, mtc du chit ddng phan ddi anh it nhit 12 60%, mtc du chit
ddng phan ddi anh it nhat 12 70%, mic du chét ddng phan dbi anh it nhét 1a 80%, mtrc du chit
ddng phan d6i anh it nhit 12 90%, mirc du chit ddng phan dbi anh it nhét 1a 95%, hodc mtc du
cht déng phan dbi anh it nht 1 99% ctia cAu hinh (R) hodc (S); tic 1a déi v6i cac hop chat
quay quang, thi thuong duoc wu tién sir dung mot chit dong phén ddi anh so véi viée loai bo
déng ké chit ddng phan dbi anh con lai, nén do tinh khiét vé chit ddng phan déi anh it nhit 1a
95% thudng dugc uu tién. Cac phan tir thé & cac nguyén tir c6 lién két doi khong no c6 thé, néu
c6 kha nang, c6 mit & dang cis-(Z) hoic trans-(E).

[0090] Do d6, hop chét theo sang ché, nhu duoc ding trong ban md ta ndy, ¢6 thé & dang mot
trong s6 céc cht ddng phén, céc chit ddng phan hinh hoc, c4c chét ddng phan lap thé quay, cac
chét hd bién c6 kha ndng hoac hén hop ctia ching, vi dy, ¢ dang cac chét déng phén hinh hoc
(cis hodc trans) hdu nhu tinh khiét, cac chit ddng phan khong déi quang, cac chit ddng phan
quang hoc (thé dbi quang), cic chit triét quang hodc hdn hop cia ching. Cac thuat ngft chét
ddng phan ‘hiu nhu tinh khiét> hodc ‘hdu nhu khong chira chit dong phan khac’ nhu dugc dung
trong ban mo tA ndy c6 nghia 1a san phdm chira it hon 5%, va t6t hon néu it hon 2%, cac chét
ddng phan khic so véi lugng chit ddng phan dugc uu tién, theo trong lugng.

[0091] Céc hdn hop chit dong phan thu duoc thudng cé thé duoc tach dua trén cac khac biét
vé mit héa Iy ciia cac thanh phan cdu thanh, thanh cdc chit ddng phan hinh hoc hoic cac chit
ddng phan di cAu quang hoc tinh khiét hodc hiu nhu tinh khiét, céc chit ddng phan khong dbi
quang, cac chat triét quang, vi du, theo phuong phap sic ky va/hodc két tinh phan doan.

[0092] Céc dang triét quang clia cdc thanh phdm hozc cc chit trung gian thudng c6 thé duoc
phén giai thanh cac chit dong phan lap thé dbi quang theo cic phuong phap di biét, vi du, bing
cach tach mubi ciia chit ddng phan khong dbi quang ctia ching, thu duoc véi axit hodc bazo
quay quang, va giai phong hop chét quay quang c6 tinh axit hogc tinh bazo. Cu thé, gbc bazo
do d6 c6 thé duoc sir dung dé phan giai cac hop chét theo sang ché thanh cac thé déi quang cia
chiing, vi du, bing cich két tinh theo phan doan cc mudi dugc tao ra véi axit quay quang, vi
dy, axit tartric, axit dibenzoyl tartric, axit diaxetyl tartric, axit di-O,0’-p-toluoyl tartric, axit
mandelic, axit malic ho3c axit camphor-10-sulfonic. C4c san phim triét quang ciing c6 thé duoc
phan giai theo phuong phép sic ky khong ddi xing, vi du, sic ky long cao 4p (HPLC) bing
cach str dung pha tinh khong d6i xtmg.
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[0093] Hon nita, cic hop chét theo sang ché, ké ca mudi cia ching, ciing ¢6 thé thu dwoc &
dang hydrat ctia chiing, hodc bao gom céc dung méi khac dugc dung dé két tinh ching. Céc hop
chit theo sang ché ¢6 thé vdn tao ra hodc theo thiét ké tao ra cc solvat véi cac dung méi duoc
dung (ké ca nudce); do d6, du dinh réng sang ché bao ham ca dang solvat héa dugc va cac dang
khong solvat héa dugc. Thuét ngit "solvat" dé chi phirc phén tir ctia hop chét theo sdng ché (k&
ca mudi duge dung clia né) véi mot hodc nhidu phan tir dung moi. Cac phéan ti nay dung méi
nay thudong dugc dung trong linh vie dugc, ma da biét 14 khong doc dbi véi ngudi nhén, vi du,
nude, etanol, va céc loai twong tw. Thuat ngt "hydrat" dugc diing dé chi phirc khi phan tir dung
mdi 1a nudc.
[0094] Theo khia canh khéc, sang ché dé xuit dugc phim chita hop chét theo séang ché, hodc
mudi duoc dung ctia ching, va it nhat 13 mot chét mang duogc dung. Theo mdt sb phuong an,
dugce phim ndy chira it nhit 13 hai t4 dugc hodc chit mang dugc dung. Céc chit mang duoc
dung va céc t4 dugce khac 1a da biét d6i v6i ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat
nay, va cd thé duoc chon, vi du, tir cac chat mang va cdc t4 dugc dugc dung trong cac tac nhan
tri bénh di dwoc bao ché va da dugc cip phép (diang ky) ma duoc dung théng qua dudng dung
twong tw. Dugc phim c6 thé duge bao ché cho dudng dung cu thé nhu dung qua duong miéng,
dung ngoai duong tiéu hoa, va ding qua duong truc trang, va dudng dung twong tu. Ngoai ra,
cac dugc phim theo sang ché ¢6 thé duogc tao ra & dang rin (bao gdm, nhung khéng chi gidi
han ¢, cdc vién nang, cdc vién nén, cac vién tron, hat, bt hodc vién dat hdu mén), hodc & dang
16ng (bao gom, nhung khong chi giGi han &, dung dich, huyén phit hodc nhil twong). Céc dugc
phim c6 thé dugc ap dung cdc phuong phéap bao ché duoc thong thuong nhu tiét tring va/hodc
c6 thé chtta cac chét pha lodng, tac nhan 1am tron, hodc chit dém tro thong thuong, cling nhu
céc ta duoc, nhu chét bao quan, chét 1am 6n dinh, tdc nhan thAm uét, chit nhii héa va dung dich
dém, v.v.
[0095] Theo mét phuong 4n, céc hop chét theo sang ché dugc didu ché dé phan phéi qua
duong miéng. Thong thudng, cac duoc phdm nay 13 vién nén hodc vién nang gelatin chtra hoat
chit (it nhat 1a mot hop chit c6 cong thirc (I)) cting véi mot hodc nhidu t4 dugc duoc chon tir:

a) cac chit pha loZng, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza
va/hodc glyxin;

b) céc cht 1am tron, vi du, silic dioxit, talc, axit stearic, mudi magie hodc mubi canxi cia
né va/hodc polyetylenglycol; cho ca céac vién nén

c) cac chat két dinh, vi du, magie nhom silic dioxit, bdt nhdo tinh bdt, gelatin, tragacan,
metylxenluloza, natri carboxymetylxenluloza va/hodc polyvinylpyrolidon; néu muén

d) céc chét géy rd, vi dy, tinh bot, aga, axit alginic hodc mudi natri cia no, hodc hdn hop

sti; va/hodc
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e) cac chat hép thu, cac chit tao mau, cac chit tao vi va cac chit lam ngot.

[0096] Vién nén c6 thé dugc bao mang hogc dugce bao tan trong rudt theo cac phuong phép d
biét trong linh vuc k§ thuat nay.

[0097] Céc ché phdm thich hop dé diing qua dudng miéng chta lugng hitu hiéu ciia hop chét
theo sang ché & dang vién nén, vién ngim, huyén pht trong nuée hodc trong dau, bot hodc hat
c6 thé phan tan duoc, nhil twong, vién nang cliing hodc vién nang mém, hoic siro hodc cdn ngot.
Céc ché phdm nhim ding qua dudng miéng duoc didu ché theo phuong phap bét ky da biét
trong linh vuc k¥ thuat nay dé bao ché cac duoc phim va céc ché phim ndy c6 thé chira mot
hodc nhidu tac nhan dugc chon tir nhém bao gém céc chit tao ngot, cac tac nhan tao vi, cic tac
nhén tao mau va cdc chét bao quan dé tao ra cdc ché phim d& chiu va dé ding lam dugc pham.
Céc vién nén c6 thé chira hoat chét trong hén hop véi céc ta dugce duge dung khong doc ma la
thich hop dé bao ché vién nén. Cac ta dwoc ndy, vi du, 12 cac chit pha lodng tro, nhu canxi
cacbonat, natri cacbonat, lactoza, canxi phosphat hodc natri phosphat; céc tc nhin nghién hat
va cdc chét gdy rd, vi du, tinh bot ngd, hoic axit alginic; cdc tic nhin lién két, vi du, tinh bot,
gelatin hodc acaxia; va cac tac nhan lam tron, vi du, magie stearat, axit stearic hodc talc. Cac
vién nén khéng dugc bao hodc dugce bao theo cac k¥ thuat da biét dé tri hodn su phén rd va su
hip thu trong dai da day-rudt non va bang cach d6 tao ra tac dung kéo dai trong thoi gian dai.
Vi duy, chat liéu tri hofin thoi gian nhu glyxeryl monostearat hodc glyxeryl distearat c6 thé duoc
str dung. Céc ché phim dé dung qua dudng miéng c6 thé dugc trinh bay & dang vién nang
gelatin cing, trong d6 hoat chét duoc tron voi chat pha lodng rdn tro, vi du, canxi cacbonat,
canxi phosphat hodc cao lanh, hoic & dang vién nang gelatin mém, trong d6 hoat chit dugc tron
véi moi trudng nudce hodc moi trudong dau, vi du, dau lac, parafin 16ng hodc dau 6 liu.

[0098] Céc ché phim nhat dinh c6 thé dugc ding dé tiém 14 dung dich nude déng truong hoidc
huyén pht, va vién dit hdu mon dugc bao ché mot céch c6 1oi tir cac loai nhil tuong hodc huyén
phu béo. Cac ché pham nay co thé duoc tiét tring va/hodc chta céc ta duoc, nhu chét bao quan,
chat [am 6n dinh, tac nhdn thAm uGt hodc tac nhan nhii héa, cc tac nhan tro xdc tic dung dich,
cac mudi dé diéu tiét ap sudt thdm théu va/hodc céc dung dich dém. Ngoai ra, chiing con c6 thé
chira cac dugc chit c6 gi4 tri khac. Cac ché pham nay duogc diéu ché 1dn luot theo céc phuong
phép tron, nghién tao hat hodc bao thdng thuong, va chia khoang 0,1% dén 75%, hodc chia
khoang 1% dén 50%, hoat chit.

[0099] Cac ché pham thich hop d& ding qua da chita lugng hiru hiéu ciia hop chét theo sdng
ché v6i chit mang thich hop. Céc chat mang thich hop dé phan phdi qua da bao gdm cac dung
moi duge dung d& bi hit dé hd tro viée di qua da ciia vat chi. Vi du, thiét bi dé ding qua da 1a ¢

dang bing dan c6 phan 16t, ngudn chitachtra hop chit nay tily y voi céc chit mang, tily y hang
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rao kiém soat téc d6 dé phan phéi hop chét nay cua da ctia vat chi & mic d6 dinh trude va dugc
kiém soét trong khoang thoi gian dai, va phuong tién dé gitr thiét bi nay vao da.

[00100] Cac ché phdm thich hop d& dung khu trd, vi du, dén da va mét, bao gdm dung dich
nuée, huyén phi, ddu bdi, kem bi, gel hodic cac ché pham xit, vi du, d& phan phéi nhd sol khi
hodc dang tuong ty. Hé phan phdi khu tr nay c¢6 thé lién quan dén khi dung hodc dung trong
miii ma c6 thé 14 thich hop ding dé didu tri cam, vi du, va c6 thé chita cac chat hoa tan, cic chit
lam 6n dinh, cac tac nhan lam gia ting truong luc, céc dung dich dém va chit bao quan. ching
c6 thé duoc phéan phéi mot cach thudn tién & dang bt kho (riéng ré, & dang hdn hop, vi du, hdn
hop khd véi lactoza, hodc hat thanh phan tron 13n, vi du, véi cac phospholipit) tir may khi dung
bot khé hodc dang phun sol khi tir vat chira ¢6 4p, bom, bui nudc, may phun hodc méy khi
dung, c6 hoic khong c6 sir dung chét ddy thich hop.

[00101] Séng ché con d& xuét cac duge phim va cac dang lidu khan chta céc hop chét theo
sang ché lam hoat chét, vi nudc cé thé tao diéu kién thuan loi cho sur thodi bién ctia mot sb hop
chét.

[00102] C4c dugc phim va céc dang lidu Ihan theo sang ché ¢6 thé duoc didu ché bang cach st
dung cac thanh phan khan hodc cac thanh phdn ¢6 ham lugng 4m thép va cac didu kién 6 it hoi
4m hodc cac diéu kién c6 d6 4m thép. Duoc phém khan c6 thé duoc bao ché va bao quan sao
cho tinh khan ctia né dugc duy tri. Do d6, cdc ché phim khan dugc bao géi bing cach st dung
cac nguyén liéu da biét d& ngan ngira tiép xtic v6i nudce sao cho chiing c6 thé duoc dua vio cac
kit san xuét thich hop. Céc vi du vé viée bao goi thich hop bao gdm, nhung khéng chi gidi han
6, 14 kim loai boc kin khi, cc chét déo, vat chtia liéu don vi (vi du, lo), géi vi thudc, va géi dai.
[00103] Séng ché con d& xuét cac duge pham va céc dang liéu ma bao gdm mét hodc nhidu tac
nhin ma lam giam tdc d6 phan hily ctia hoat chit 14 hop chét theo sdng ché. Céc téc nhan d6
duge goi 1a "chat 1am dn dinh” trong ban md ta niy va bao gdm, nhung khong chi gi6i han 6,
céc chét chéng oxy hoa nhu axit ascorbic, cdc dung dich dém d¢ pH, hodc cac dung dich dém
mudi, v.v..

[00104] C4c hop chit c6 cong thiic (I), & dang tw do hodc & dang mudi, thé hién céc tinh chét
dugc 1y quan trong, vi du ching tic ché hodc ngan ngira su sao chép clia orthomyxovirut nhu d3
duoc chi thi bsi dit lidu thir nghiém néu & céc phan tiép theo, va do d6 duoc chi dinh dé didu tri
hoic dé ding 1am héa chit nghién ctu, vi du lam céc hop chét cong cu nhu dbi vai nghién ctru
Ve su sao chép cia orthomyxovirut, ddc biét 1a cim A, cim B hodc cim C. Do d6, cac hgp chét
theo sang ché c6 thé dugc dung dé didu tri nhidm orthymyxovirut, ddc biét 1a cim A, cim B
hodc cum C, dic biét 1a & dbi tuong 1a ngudi. Theo mot sb phuong én, abi tuong can dugc didu
tri 1a nguoi ¢6 hodc c6 nguy co nhiém virut cam. Vi duy, dbi tuong co tinh trang di cé trude nhur

bénh hen hogc COPD ma c6 thé bi tré ning déng ké do nhiém ctim c6 thé duoc diéu trj bing
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céc phuong phap hodc cac hop chit theo sang ché trudc khi thé hién céc triéu ching nhidm
ctim, dic biét 1a khi ho cé nguy co cao nhidm phai cim do tiép xtic gin v6i ngudi nhu thanh
vién gia dinh ma d4 hogc dudng nhu méic cim. Theo cic phuong 4n khéc, ddi tuong dé didu tri
theo cdc phuong phap va cic ché phidm theo sing ché 14 ngudi dd duoc chin doan 1a ¢6 cac
tridu ching phit hop véi nhigm ctim. Theo céc phuong 4n khac, ddi twong c¢6 thé 1a ngudi ma da
duoc xét nghiém theo céc phuong phép chin doan da biét nhu cac phuong phap xét nghiém
nhanh chan do4n cim (RIDT) hoic PCT transcriptaza nghich (RT-PCR) phét hién sy c6 mit
ctia virut ctim, va dugc thdy 1a da nhidm cum, dit ¢6 cdc triéu ching cum dién hinh hay khong,
[00105] Theo phuong &n khac nita, sang ché d& xudt viéc sir dung hop chét ¢ cong thirc O
hodc phuong 4n bt ky trong s6 cdc phwong 4n trong pham vi ctia cong thie (T) nhu duge bdc 16
trong ban md ta nay, trong viéc diéu tri bénh. Cu thé, céc hop chit 12 thich hop ding dé didu tri
db6i tuong da hodc ¢ nguy co dic biét cao nhiém orthomyxovirut, ddc biét [a cum A, cim B,
hoéc cim C.

[00106] Theo phuong 4n khac, sang ché dé xuét phuong phap didu tri bénh ma dugc giy ra boi
orthomyxovirut, bao gém viéc dung lugng hiiu hiéu dé diéu tri bénh cua hop chét ¢ cong thic
(1), hogc phuong 4n bét ky trong s cic phuong an trong pham vi ctia cong thire (I) nhu dugc
boc 16 trong ban mb ta ndy, cho dbi tuong c6 nhu cu didu tri d6. Theo mdt sé phuong 4n, hop
chét c6 cong thic (I) duoc ding qua dudng miéng. Theo mot phuong an khéc nita, bénh nay
dugc chon tr cim A, cim B, va cum C. Phuong phdp thuong chita dung lugng hiru hiéu ctua
hop chét nhu duoc boc 10 trong ban mo ta ndy, hodc duogc phém chira lugng hitu hiéu cia hop
chét ndy, cho déi tugng c6 nhu cu diéu tri d6. Hop chit nay c¢6 thé duoc diing theo phuong
phép thich hop bét ky nhu dugc boc 19 trong ban md ta nay, va viéc dung cd thé duoc lap lai
cach khoang thdi gian ma c6 thé dugc chon boi bac sy didu tri. Theo mét s6 phuong 4n, hop
chét hoic duoc phdm nay duoc ding qua dudng miéng.

[00107] Do d6, theo phuong an khac nita, sing ché d& xuit viéc sir dung hop chit c6 cong thic
(I) hodc phuong 4n bt ky trong sé céc phuong 4n v& cac hop chét theo sang ché dé bao ché
thudc. Theo mot phuong &n cu thé, thudc 1a dé diéu tri nhiém orthomyxovirut, ddc biét 1a cim
A, cum B, hoac ciim C.

[00108] Hop chit theo sang ché c6 thé duoc ding ddng thdi véi, hodc trude hodc sau, mot
hodc nhiéu déng tac nhan tri liéu. Hop chit theo sang ché ¢6 thé duoc dung riéng 1€, theo cling
mot dudng diing hodc theo dudng diing khac nhau, hodc trong cling mét duge phdm véi (cac)
ddng tac nhan. Cac dong tac nhan thich hop dé sir dung véi céc hop chét theo sang ché bao gdm
hoat chat khang virut c6 hoat tinh dbi v6i virut cim, nhu cdc chat te ché neuraminidaza bao
gbm oseltamivir, peramivir, zanamivir va laninamivir, laninamivir octanoat, va céc adamantan

nhu amantadin va rimantadin. Céc ddng tic nhan b sung dé dung trong céc phuong phép nay
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bao gém chat trc ché protein M2, chat e ché polymeraza, chat e ché PB2, favipiravir, fludaza,
ADS-8902, beraprost, Neugene®, ribavirin, CAS Reg. No. 1422050-75-6, VX-787, Flu Mist
Quadrivalent®, Fluarix® Quadrivalent, Fluzone® Quadrivalent, Flucelvax® va FluBlok®.
[00109] Theo mot phuong 4n, sang ché d& xudt san phdm chira hop chét ¢6 cong thic (1) va it
nhat 14 mot ddng tac nhén tri ligu khic & dang ché phdm két hop dé ding ddng thoi, riéng ré
hodc lién tuc trong viéc didu tri bénh. Theo mot phuong an, viée diéu tri 1a diéu tri nhiém virut
gdy ra boi orthomyxovirut, ddc biét 1a cim A, cum B hodc cim C. Céc san phém dugc cép 0
dang ché phim két hop bao gdm ché phim chira hop chit c6 cong thic (I) va it nhat 1a mot
trong s6 (cac) dong tac nhan tri lidu khéc trong ciing mot duoc phdm, hodc hop chét c6 cong
thic () va it nhdt 1a mot dong tac nhén tri lidu khac & dang riéng r&, vi du & dang kit d& ding
nhim diéu tri d&i tugng theo cac phuong phap duoc boc 16 trong ban md ta nay.

[00110] Theo mdt phuong an, sang ché dé xuét duoc phdm chira hop chit c6 cong thic (I) va
(cac) dong téc nhan tri liéu khac. Cac ddng téc nhan thich hop bao gdm hoat chat khéng virut c6
hoat tinh d6i véi virut ctim, nhu cdc chét Gc ché neuraminidaza bao gém oseltamivir, peramivir,
zanamivir va laninamivir, va cdc adamantan nhu amantadin va rimantadin. Tly y, dugc phdm
c6 thé chira chit mang dugc dung, nhu néu trén.

[00111] Theo mot phuong an, sang ché dé xudt kit chira hai hodc nhidu duoc phim riéng r&, it
nhat 1a mot gde trong s& cac gbc ma chira hop chét c6 cong thie (I). Duoc phim con lai c6 thé
chira mét trong sb céc dong tic nhan thich hop. Theo mét phuong &n, kit chira bd phan dé duy
tri riéng r& cac ché phém nay, nhu vat chia, chai chia lidu, hodc g6i 14 kim chia lidu. Vi du vé
kit 1a géi vi thude, nhu thuong dugc ding dé bao gbi cac vién nén, cac vién nang va cac dang
tuong tu.

[00112] Kit theo sdng ché ¢ thé dugc st dung dé dung cac dang lidu khac nhau, vi dy, qua
dudng miéng va ngoai duong tiéu hoa, dé diing cac ché phim riéng r& véi khoang cach thoi
gian khéc nhau giita céc lidu, hodc dé chudn d6 céc ché phim riéng r& véi nhau. Bé hd tro vide
tudn thu, kit theo sang ché thuong bao gom huéng din sir dung,

[00113] Trong céc liép phap két hop theo sang ché, hop chit theo sang ché va ddng tac nhin
tri lidu c6 thé duge san xudt va/hodc duge bao ché boi cing mdt nha san xuét hodc cac nha san
xuét khac nhau. Hon thé nita, hop chét theo sang ché va déng tac nhan tri lidu c6 thé dugc dua
vao liéu phap didu tri két hop: (i) trudc khi dua san phidm hdn hop dén thdy thude (vi du, trong
truong hop kit chira hop chét theo sang ché va dugc chat khdc nay); (ii) boi chinh théy thube
(hodc theo hudng din cta thdy thudc) ngay true khi ding; (iii) & chinh bénh nhén, vi du khi
ding lién tuc hop chit theo sang ché va dong tic nhan tri lidu.

[00114] Do d6, sang ché dé xuét viéc str dung hop chét c6 cong thire (I) d& diéu tri nhiém

virut gay ra béi orthomyxovirut, ddc biét 13 cim, ma c6 thé 1a cim A, ciim B hodc cim C, trong
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d6 thude duge bao ché dé dung v6i dong tac nhan tri liéu. Thong thudng, & cdc phuong phép su
dung cac hop chat theo sang ché, typ huyét thanh ctim khéng dugc xéac dinh trude khi diéu tri.
Sang ché con d& xudt viée sir dung déng tac nhan tri litu dé diéu tri bénh hoic tinh trang bénh
ly, trong d6 thudc duoc ding véi hop chit c6 cong thic (1).

[00115] Séng ché con dé xuét hop chét c6 cong thire (1) d& dung trong phuong phép didu tri
nhidm virut gy ra boi orthomyxovirut, ddc biét 1a cam A, cim B hodc cum C, trong d6 hop
chét 6 cong thic (I) duoc didu ché dé dung voi ddng tac nhan tri liéu. Sang ché con & xut
ddng tic nhan tri liéu khac dé dung trong phuong phéap didu tri nhiém virut gy ra boi
orthomyxovirut, ddc biét 1a ciim, vi du, cim A, cam B hodc cam C, trong ao déng tac nhan tri
lieu duoc didu ché dé dung vé6i hop chit c6 cong thic (I). Sang ché con dé xut hop chit c6
cong thic (I) & dung trong phuong phap didu tri nhiém virut gay ra boi orthomyxovirut, dac
biét 1a cim A, cim B hodc cum C, trong d6 hop chét ¢6 cong thirc (I) duge ding véi ddng tac
nhén tri liéu. Sang ché con dé xuét ddng tac nhan tri lidu d& dung trong phuong phap diéu tri
nhidm virut gay ra boi orthomyxovirut, dac biét 1a cim A, cim B hodc cam C, trong do déng
tac nhan tri liéu duoc dung véi hop chét c¢6 cong thirc (I).

[00116] Sang ché con d& xuét viée st dung hop chit c6 cong thirc (I) dé diéu tri nhidm virut
gdy ra béi orthomyxovirut, dac biét 1a ctim, vi dy, cim A, cim B hoic cam C, trong d6 bénh
nhan d dwoc didu tri (vi du, trong vong 24 gid) béng tac nhan tri lidu khdc. Sang ché con &
xuét viéc su dung duoc chét khac dé didu tri bénh dé diéu tri nhidém virut giy ra béi
orthomyxovirut, dc biét 1a cim A, ciim B hodc ctiim C, trong d6 bénh nhén da duoc didu tri (vi
du, trong vong 24 gio) béng hop chét ¢6 cong thic (D).

[00117] Theo mot phuong an, ddng tac nhan tri liéu dugc chon tir cac loai khang virut dugce
du tinh 1a httu ich dé diéu tri nhidm virut cim, nhu cc chit tc ché neuraminidaza bao gém
oseltamivir, peramivir, zanamivir va laninamivir, va cac adamantan nhu amantadin va
rimantadin.

[00118] Duoc phim hogc td hop theo sang ché c¢6 thé & dang lidu don vi chira khoang tir Img
dén 1000mg (c4c) hoat chét cho ddi tugng 1 ngudi ning khoang 50kg dén 70kg, hoic khoang
1mg dén 500mg, hodc khoang 1mg dén 250mg, hodc khoang tr 1mg dén 150mg, hodc khoang
0,5mg dén 100mg, hodc khoang 1mg dén 50mg hoat chit. Lidu luong hitu hidu dé diéu tri bénh
cda hop chét, duoc phém, hoic tb hop cua ching, phu thudc vao loai d6i tuong, thé trong, lGa
tudi va tinh trang ctia c4 thé do, rbi loan bénh 1y nay hodc bénh hodc mic d6 nghiém trong can
duogc didu tri. Bac s, thay thudc hodc bac s§ thi y c6 chuyén mon trong linh vuc k¥ thuat nay
¢6 thé d& dang xac dinh luong hitu hiéu mdi hoat chit trong sb cac hoat chit can thiét dé ngan

nglra, diéu tri hodc e ché tién trién cta roi loan bénh 1y hodc bénh.
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[00119] Céc tinh chét cia lidu lwong néu trén ¢ thé giai thich dugc nhd cac thir nghiém in
Vitro Va in vivo béng cach str dung theo cach c6 lgi cac dong vat cé v, vi du, chudt nhit, chuét
to, cho, khi hodc cdc co quan, cdc md va céac ché phém da duoc phan 1dp cua ching. Cac hop
chét theo séng ché ¢6 thé duoc ap dung in vitro 6 dang dung dich, vi du, dung dich nuéc, va in
vivo qua duong rudt, ngoai duong tiéu hoa, theo cach c6 loi qua duong tinh mach, vi dy, & dang
huyén phii hodc trong dung dich nuéc. Liéu lu'éng in vitro c6 thé nam trong khoang tir 10° mol
dén 107 mol. Luong httu higu d& didu trj bénh in vivo c6 thé thay dbi tiy theo duong diing, nim
trong khoang tir 0, 1mg/kg dén 500mg/kg, hodc nim trong khoang tir 0, Img/kg dén 50mg/kg.
[00120] Sang ché con bao gdm céc quy trinh tao ra cdc hop chét c6 cong thic (I) nhu duogc
boc 16 trong ban mé ta ndy, va bién thé bit ky cia cac quy trinh nay, trong d6 san phim trung
gian c6 thé thu dugc trong giai doan bat ky ctia ching duoc dung lam nguyén lidu ban dau va
céc bude con lai duge thuc hién, hodc trong d6 cic nguyén liéu ban dau duogc tao ra tai chd
trong cac diéu kién phan ung, hodc trong d6 céc thanh phin phan tng duoc st dung & dang
mudi ctia chiing hodc chat lidu tinh khiét quang.

[00121] Céac hop chit theo sang ché va cac chat trung gian ciing c6 thé dugc chuyén héa thanh
1dn nhau theo cac phuong phédp ma ngudi cé hiéu biét trung binh trong linh vuc ky thudt nay
thuong da biét.

[00122] Phuong phép téng hop cac hop chét ¢6 cong thirc (I) duoc thé hién trén cic So dd A
dén D va duoc minh hoa bing c4c vi du trong ban mé t& ndy. So dd A thé hién cach diéu ché
céc hop chét, trong d6 Z1 1a N, Z2 1a C(R)2, va Z3 1a -CR2-CR2-, va con cho phép tong hop
cac hop chat véi cac lién két Z3 khac. Bit ddu v6i hop chét axit 5-hydroxypyridazin-4-on-3-
carboxylic, khi ca 5-hydroxy va nhan NH duoc bao vé bang nhém bao vé thich hop ma c6 thé
dé& dang duoc loai ra. Axit carboxylic dugc ngung tu véi lién két hydrazin vong dé tao ra hai
nhén ngoai. Sau khi khtr bao vé ddi véi nhén nito, nhan trung tim dugc tao ra bing cach ngung

tu voi aldehyt.

So dd A.
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Céc so d6 C va D thé hién cac phuong phép san xuit cac hop chét c6 cong thuc (1)
trong @6 Z' 1a CR, Z* 1a CR,, va Z* 12 CR,.
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48300 811206

ph Ph ph PN
Men PhT N Ph N}
Ph/k i HO._ M, Hov’,,,, Hel

> z '—>
L oD o0

0O o 0O O o o
PO PO b0
| | OH | O\\S//O | | N/>
_N [
N” HATU, bazo Huenig CI/ \ byridin N
pf - piMsO
: > Budce 4
Budce 3
o 9 OH O
HO o
Pd/C, H, | X N>
Beses > K
Bude 5 Budc 6 I
So d6 D.
F g/EctJEt >L 0
o oA
Boc\N O LiHMDS N/> mCPBA
> - ) e
K Buéc 1 | Budc 2
F
\O\/ o) \\O/ 0
» » e
A9 oy MsCl, TEA Hel
.. > Ho ———————»  MsO VSO
. - _ Ha
Budce 3 Budc 4

©\\ Ar' © " udc 5 ; "

F r I



48300

\EJ\KU\ KoCO

HATTU, bazov Huenig BnMsOJ\/ Ar! Pd/C Hy (L/ 2C0O3
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Budc 6 °

Q Buoc 7 A Buoc 8

F

[00123] Bing cach &p dung céc quy trinh tdng hop nay va cac vi du da ndu, ngudi ¢6 hiéu biét
trung binh trong linh vire k¥ thuat nay c6 thé didu ché cac hop chét c6 cong thic (I).

Vi du thue hién sang ché

[00124] Cac vi du dudi nhim dé minh hoa sang ché va khong nén duoc hidu 1a gi6i han né.
Nhiét d§ dugc néu theo d6 Bach phan. Néu khong c6 quy dinh khac, toan bd buée 1lam bay hoi
duoc thuc hién trong didu kién ap sudt giam, thuong 13 ndm trong khoang tr 15mm Hg dén
100mm Hg (khoang 20mbar dén 133mbar). CAu trac cla céc thanh phdm, cac chét trung gian
va nguyén liéu ban ddu duoc x4c nhan theo cac phuong phép phén tich chudn, vi du, cdc dic
tinh vi phan tich va c4c dic tinh quang phd, vi du, MS, IR, NMR. Céc chit viét tit duoc st dung
12 thong thudng trong linh vuc k¥ thuét nay.

[00125] Tht ca nguyén liéu ban dau, cac khbi dung, cac chét phan Umg, cac axit, cac bazo, cic
tac nhéan loai nudc, cac dung moi, va cac chét xic tac duge sir dung dé tdng hop céc hop chét
theo sang ché déu c6 ban trén thi trudng hodc c6 thé duoc tao ra theo cac phuong phép tong hop
hitu co ma ngudi c6 hiéu biét trung binh trong linh vuc k¥ thut nay da biét (Houben-Weyl 4th
Ed. 1952, Methods of Organic Synthesis, Thieme, Volume 21). Ngoai ra, céc hop chat theo
sang ché c6 thé duoc tao ra theo cac phuong phép tong hop hitu co ma ngudi ¢6 hidu biét trung
binh trong linh vic k¥ thuat nay da biét khi tham khao cac vi du dudi day.

Céc chit viét tat

ATP adenosin 5'-triphosphat
Bn benzyl

BOC béc ba butyl carboxy

br rong

BSA albumin huyét thanh bo
d vach doi

dd vach doi kép

DCM diclometan
DEAD dietyl azodicarboxylat
DBAD di-tert-butyl azodicarboxylat
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DIBAL-H diisobutylnhom hydrua
DIEA dietylisopropylamin
DME 1,4-dimetoxyetan

DMF N,N-dimetylformamit
DMSO dimetylsulfoxit

DTT dithiothreitol

EDTA axit etylendiamin tetraaxetic
ESI ion hoéa phun dién

EtOAc etyl axetat

FCC sdc ky cot cuc nhanh

h gio

HBTU 1-[bis(dimetylamino)metylen]-1H-benzotriazolihexaflophosphat(1-) 3-oxit
HOBt 1-hydroxy-7-azabenzotriazol

HPLC sac ky 1ong cao ap

IR phd hdng ngoai

LCMS sic ky 1ong va phép do phd khdi

MeOH metanol

MS phd khéi

MW vi song

m da vach

min phut

mL mililit

m/z ty 18 khéi lugng so véi dién tich
NBS N-bromosucxinimit

NCS N-closucxinimit

NMP N-metyl pyrolidinon
NMR cdng hudng tir hat nhan
ppm phén tridu

PyBOP benzotriazol-1-yloxytripyrolidinophosphoni hexaflophosphat

rac triét quang

rt nhiét d6 trong phong

s vach don

SEM (2-(trimetylsilyl)etoxy)metyl
t vach ba

TBDMS  t-butyldimetylsilyl
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TBDPS  t-butyldiphenylsilyl

TFA axit trifloaxetic

THF tetrahydrofuran

Tris’HCl  aminotris(hydroxymetyl)metan hydroclorua

Hop chat 1. hydroclorua cua axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic

o O

BnO I | OH

N
N

Bn
Hop chat 1

[00126] NaOH (26,4g, 660mmol) duoc b sung vao huyén phil chira etyl 5-(benzyloxy)-4-
oxo-1,4-dihydropyridazin-3-carboxylat hydroclorua (50g, 161mmol: xem cong bd don ding ky
sang ché My s6 US 2015/0072982 A1) trong MeOH (800ml) & nhiét d9 trong phong. Khudy &
nhiét dd trong phong trong thoi gian 10 phut. Benzyl bromua (99g, 579mmol) duoc b6 sung
vao va hdn hop nay dugc khudy trong thoi gian 2 gi. Hon hop phan ung nay duoc cb, tiép theo
nuée duoc bd sung vao cdn. Sau do, hén hop nay duoc axit héa béng HCI 2M dén do pH=2,
gay ra chat két tia mau tréng dé tao ra. Chét rin mau tréng duoc gom bing cach loc chan khong
va rira bang nude. Chat rin mau tring duoc gom trén bd loc nay duoc lam kho trong chan
khéng d& tao ra hydroclorua cla axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic (57,5g, 154mmol, hiéu suit 96%), ma duoc st dung khong can tinh ché thém. MS
m/z 337,3 (M+1).

Quy trinh chung tong hop ruou N-CBZ amino khong doi ximg
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Budc G-1: tert-butyl (R E)-2-(4-flostyryl) pyrolidin-1-carboxylat

[00127] Dung dich chua lithi bis(trimetylsilyl)amit (1,0M trong THF, 78ml, 78mmol) duoc
b6 sung nho giot vao dung dich chua dietyl (4-flobenzyl)phosphonat (19,5g, 79mmol) trong
THF (100ml) & nhiét 6 0°C. Khudy ¢ nhiét d6 0°C trong thoi gian 20 phut, sau d6 dung dich
chia (R)-tert-butyl 2-formylpyrolidin-1-carboxylat (15g, 75mmol) trong THF (40ml) duoc bd
sung nho giot vao. Hon hop phan Gng nay duoc khudy 0°C trong thoi gian 1 gio va sau do tir tir
dugc ning nhiét d6 1én dén nhiét d6 trong phong trong thoi gian 1 gid va sau d6 dugc khudy
trong thoi gian 2 gio' nita ¢ nhiét d6 trong phong. Hdn hop phan tng nay duoc t6i bing nudc va
chiét bang EtOAc (hai 1an). Céc chiét pham hitu co két hop dwoc rira bang nude mudi, 1am kho
trén Na,SO4, loc va cd. Sic ky cot silicagel (EtOAc/heptan) tao ra tert-butyl (R,E)-2-(4-
flostyryl)pyrolidin-1-carboxylat (11,65g, diu khéng mau) v6i hiéu sudt 53%. MS m/z 236,3
(M-tBu+H).

Budc G-2: (R E)-2-(4-flostyryl)pyrolidin hydroclorua

[00128] Dung dich chua HCI (4,0M trong dioxan, 29,6ml, 118mmol) dugc bd sung vao tert-
butyl (R,E)-2-(4-flostyryl)pyrolidin-1-carboxylat (11,5g, 39,5mmol) & nhiét do trong phong va
khudy trong thoi gian 1 gid. Sau d6, hdn hop phan ting nay dugc ¢6 dé tao ra (R,E)-2-(4-
flostyryl)pyrolidin hydroclorua thd, ma duge str dung & budc tiép theo khong can tinh ché thém.
MS m/z 192,1 (MH").

Budc G-3: benzyl (R E)-2-(4-flostyryl) pyrolidin-1-carboxylat
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[00129] Benzyl clorofomat (6,8ml, 47,4mmol) dugc bd sung nho giot vao dung dich chira tri-
etylamin (13,8ml, 99,9mmol) va (R,E)-2-(4-flostyryl)pyrolidin hydroclorua (8,99g, 39,5mmol)
trong DCM (200ml) & nhiét o 0°C va hén hop ndy duoc nang nhiét d6 1&n dén nhiét do trong
phong va khudy qua dém. Sau d6, hdn hop phan ting dugc pha lodng bang DCM bb sung, sau
d6 duoc rira bing nudc, tiép d6 bing nuée mudi, 1am kho bing Na,SOy, loc va ¢b. Sic ky cot
silicagel (EtOAc/heptan) tao ra benzyl (R,E)-2-(4-flostyryl)pyrolidin-1-carboxylat (11,6g, dau
khong mau) véi hiéu sudt 90% sau hai buge. MS m/z 348,2 (M+Na)".

Buéc G-4: benzyl (R)-2-((2S,3S)-3-(4-flophenyl) oxiran-2-yl)pyrolidin-1-carboxylat va benzyl
(R)-2-((2R,3R)-3-(4-flophenyl) oxiran-2-yl) pyrolidin-1-carboxylat

[00130] Natri bicacbonat (4,52g, 53,8mmol) va mCPBA (70%, 13,3g, 53,8mmol) duoc bd
sung vao dung dich chira benzyl (R,E)-2-(4-flostyryl)pyrolidin-1-carboxylat (3,5g, 10,8mmol)
trong DCM (200ml). Hdn hop phan tng nay dugc khudy & nhiét d6 trong phong trong thoi gian
2 gid. Thém DCM (50ml) dugc bd sung vio va khudy trong thoi gian 1 gio nita. Hon hop phan
ting ndy dugc t6i bing nudc va chiét bing DCM (hai 14n). Céc chiét phim hitu co két hop duoc
ria lién tuc béng dung dich nude bdo hoa Na,S,0s, dung dich nuéc NaHCO; bao hoa va nude
mubi. Sau do, 16p hitu co dugc lam kho trén Na,SO,, loc va cd. Séc ky cot silicagel
(EtOAc/heptan) tao ra hdn hop khoéng phan tich duoc gébm benzyl (R)-2-((2S,3S)-3-(4-
flophenyl)oxiran-2-yl)pyrolidin-1-carboxylat va benzyl (R)-2-((2R,3R)-3-(4-flophenyl)oxiran-
2-yl)pyrolidin-1-carboxylat (2,25g, dau khong mau) véi hidu sudt 61%. Hon hop nay duoc st
dung & budc tiép theo khong can tinh ché thém. MS m/z 342,4 (MH)).

Budc G-5: benzyl (R)-2-((1R,2S)-2-(4-flophenyl)-1-hydroxy-2-(3-(triflometyl) phenyl)etyl) pyroli-
din-1-carboxylat va benzyl (R)-2-((1S,2R)-2-(4-flophenyl)-1-hydroxy-2-(3-(triflometyl) phenyl)e-
tyl)pyrolidin-1-carboxylat

[00131] Phirc dong(I) bromua-dimetyl sulfua (452mg, 2,20mmol) dugc b6 sung vao hdn hop
gdm benzyl (R)-2-((2S,3S)-3-(4-flophenyl)oxiran-2-yl)pyrolidin-1-carboxylat va benzyl (R)-2-
((2R,3R)-3-(4-flophenyl)oxiran-2-yl)pyrolidin-1-carboxylat (750mg, 2,20mmol) trong THF
(12ml) & nhiét d6 trong phong. Lam lanh dén nhiét @6 nim trong khoang tir -20°C dén -30°C
trong bé axeton c¢6 bd sung dinh ky nudc d4 kho. Dung dich chia (3-(triflometyl)phenyl)magie
bromua (0,25M trong THF, 35,2ml, 8,79mmol) duogc bd sung nho giot vao. Khqu trong thoi
gian 10 phat va dwoc dé 4m dén nhiét d6 0°C. Thém 2 duong luong (3-
(triflometyl)phenyl)magie bromua dugc bd sung vio va khudy thém trong thoi gian 30 phut
nita. HOn hop phan tng nay duoc t6i bang dung dich nuée NH,Cl béo hoa va chiét bang EtOAc
(2 14n). Cac chiét phim hitu co két hop duoc lam khd trén Na,SOy, loc va cd. Séc ky cot
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silicagel (EtOAc/heptan) tao ra benzyl (R)-2-((1R,28)-2-(4-flophenyl)-1-hydroxy-2-(3-
(triflometyl)phenyl)ety)pyrolidin-1-carboxylat (195mg, d4u khong mau, duoc ria giai ra dau
tién) v6i hidu sudt 18% va benzyl (R)-2-((1S,2R)-2-(4-flophenyl)-1-hydroxy-2-(3-
(triflometyl)phenyl)etyl)pyrolidin-1-carboxylat (440mg, dugc rira giai ra thir hai) véi hidu suét
41%. MS m/z 488,4 (MH").

Vi du 1. (9aR,108)-10-((S)-(4-flophenyl) (3-(triflometyl) phenyl) metyl)-4-hydroxy-8,9, 9a, 10-tetr-
ahydro-7H-pyrolo[1',2":4,5] pyrazino[1,2-b] pyridazin-3,5-dion

0O O
CBZ. *HCl BnO
N HN | or
Mo . 10% Pd/C ) NN
AA-1 —MsClL / HCLH, | ! Bn
pyridin MeOH HATU, DIPEA
bude 1 buée 2 DCM
F F budce 3
CF; CF3
O O (0] (e}
BnO HO \
) N/j 10% Pd/C 7 N/W
N,N H2 N,N KZCO3
1 MO MeOH H MO\, DMF
buéc 4 bude 5
CF3 CF3
F F

Budc 1: benzyl (R)-2-((1R,2S)-2-(4-flophenyl)-1-((metylsulfonyl) oxy)-2-(3-(triflometyl) phenyl) -
etyl)pyrolidin-1-carboxylat

[00132] Metansulfonyl clorua (0,47ml, 6,0mmol) dugc bd sung vao dung dich chia benzyl
(R)-2-((1R,2S)-2-(4-flophenyl)-1-hydroxy-2-(3-(triflometyl)phenyl)etyl)pyrolidin-1-carboxylat
(195mg, 0,400mmol) trong pyridin (6ml) & nhiét 4 0°C. Sau thdi gian 5 phut, bé nudc da duoc
loai bo va hdn hop phan Gng nay dugc khudy trong thoi gian 2 gio ¢ nhiét do trong phong. Hén
hop phan tng niy dugc phan bd gitta DCM va nuéc. Lép DCM duge tach va duoc rira lién tuc
bang dung dich nuéc HCI 1N, dung dich nuéc NaHCO; bio hoa va nuée mudi. Lép hitu co
dugc 1am khé trén Na,SOy, loc va cb. Sic ky cdt silicagel (EtOAc/heptan) tao ra benzyl (R)-2-
((1R,285)-2-(4-flophenyl)-1-((metylsulfonyl)oxy)-2-(3-(triflometyl)phenyl)etyl)pyrolidin-1-
carboxylat (130mg) véi hiéu sudt 58%. MS m/z 566,4 (MH").

Buoc 2: (1R, 25)-2-(4-flophenyl)-1-((R)-pyrolidin-2-yl)-2-(3- (triflometyl) phenyl) etyl

metansulfonat hydroclorua
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[00133] Dung dich chtta benzyl (R)-2-((1R,2S)-2-(4-flophenyl)-1-((metylsulfonyl)oxy)-2-(3-
(triflometyl)phenyl)etyl)pyrolidin-1-carboxylat (130mg, 0,23mmol) trong metanol (6ml) va
HCI (4,0M trong dioxan, 0,12ml, 0,46mmol) duoc suc nito. 10% paladi trén cacbon (98mg)
duoc b sung vao va gin bong hydro. Binh nay duoc thdo rdng va duoc nap lai hydro (3 1dn) va
sau d6 duoc khudy k§ & nhiét do trong phong trong khi quyén hydro. Sau thoi gian 2 gid, hdn
hop phan tng nay dugc loc qua Celite, va banh loc dugce ria béng MeOH. Dich loc duoc cd dé
tao ra (1R,2S)-2-(4-flophenyl)-1-((R)-pyrolidin-2-y1)-2-(3(triflometyl)phenyl)etyl
metansulfonat hydroclorua thd, ma duoc stt dung & budc tiép theo khong can tinh ché thém. MS

m/z 432,4 (MH").

Budc 3: (1R 2S)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-carbonyl) pyr-
olidin-2-yl)-2-(4-flophenyl)-2-(3-(triflometyl) phenyl) etyl metansulfonat

[00134] Bazo Huenig (0,16ml, 0,91mmol) va HATU (112mg, 0,29mmol) dugc bd sung vao
dung dich chita hydroclorua cta axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic (84mg, 0,25mmol) trong DCM (2ml) & nhiét d6 trong phong. Khqu & nhiét do
trong phong trong thoi gian 15 phit, sau d6 dung dich chira (1R,2S)-2-(4-flophenyl)-1-((R)-
pyrolidin-2-yl)-2-(3-(triflometyl)phenyl)etyl metansulfonat hydroclorua (98mg, 0,23mmol) thd
trong DCM (2ml) va 2 duong luong bazo Huenig dugc bd sung vao. Hon hop nay dugc khudy
¢ nhi€t do trong phong trong thoi gian 30 phut. Sau d6, hdn hop phan ting duoc pha lodng bing
DCM va rita bang nude va nude mudi. L6p hitu co duge 1am khd trén Na,SO,, loc va c6. Sic
ky cot silicagel (EtOAc/EtOH/heptan) tao ra (1R,2S)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-
1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-(4-flophenyl)-2-(3-(triflometyl)phenyl)etyl
metansulfonat (150mg) véi hiéu sudt 88%. MS m/z 750,5 (MH" ).

Buoc 4. (1R 2S)-2-(4-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl) -
pyrolidin-2-yl)-2-(3-(triflometyl) phenyl) etyl metansulfonat

[00135] Dung dich chia (1R,2S)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyrida-
zin-3-carbonyl)pyrolidin-2-yl)-2-(4-flophenyl)-2-(3-(triflometyl)phenyl)etyl metansulfonat
(150mg, 0,200mmol) trong metanol (6ml) duoc suc nito. 10% paladi trén cacbon (85mg) vao va
gén bong hydro. Binh nay duoc thio rdng va dugc nap lai hydro (3 1dn) va sau d6 duoc khudy
ky trong thoi gian 2 gid' ¢ nhiét do trong phong trong khi quyén hydro. Hon hop phan tng nay
duoc loc qua celite va banh loc duoc rira béng MeOH. Dich loc duoc c¢b dé tao ra (1R,2S)-2-(4-
flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-(3-
(triflometyl)phenyl)etyl metansulfonat thd ma duoc st dung & budc tiép theo khong can tinh
ché thém. MS m/z 570,4 (MH").
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Bude 5: (9aR, 10S)-10-((S)-(4-flophenyl) (3-(triflometyl) phenyl)metyl)-4-hydroxy-8,9, 9a, 10-tetr-
ahydro-7H-pyrolo[1',2':4,5 [pyrazino[1,2-b]pyridazin-3,5-dion

[00136] Kali cacbonat (107mg, 0,773mmol) dugc bd sung vao dung dich chira (1R,2S)-2-(4-
flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-y1)-2-(3-(t-
riflometyl)phenyl)etyl metansulfonat thd (110mg, 0,19mmol) trong DMF (3ml) va hdn hop nay
duoc khudy qua dém & nhiét do trong phong. Hon hop phan tmg duogc loc qua bd loc 1 micron
va tinh ché theo phuong phap sic ky 16ng cao dp pha dao. Cac phan doan san pham dugc két
hop, 1am déng lanh va lam déng khé nhanh d tao ra mudi format ciia (9aR,10S)-10-((S)-(4-
flophenyl)(3-(triflometyl)phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion (56mg, 0,11mmol, rin mau tring) v&i hiéu
sudt 55% sau hai bugc. 'H NMR (400MHz, MeOD) & ppm 7,63 (dd, J=8,63, 5,21 Hz, 2 H) 7,37
(br d, J=7,24 Hz, 1 H) 7,23 - 7,33 (m, 4 H) 7,18 (t, J=8,68 Hz, 2 H) 5,77(dd, J=9,59, 3,62 Hz, 1
H) 4,72 (d, J=9,63 Hz, 1 H) 4,44 - 4,58 (m, 1 H) 3,82 -3,95 (m, 1 H) 3,62 - 3,76 (m, 1 H) 2,02 -
2,13 (m, 2 H) 1,73 -1,96 (m, 2 H) 1,54 -1,71 (m, 1 H). MS m/z 474,4 (MH").
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Bang la. Cdc hop chdt bé sung cé thé duoc diéu ché theo phirong phdp néu trong Vi du

1 béing cdch sir dung cdc chdt phan ting c6 ban trén thi truong.

Vi du so

Cau tric

Khoi lugng
M+H

1H NMR

4744

(400MHz, MeOD) 6 ppm 7,62 (br
dd, J=8,34, 5,26 Hz, 2 H) 7,38 (br
d, J=8,02 Hz, 2 H) 7,33 (s, 1 H)
7,11 - 724 (m, 4 H) 5,79
(dd,J=9,73, 3,23 Hz, 1 H) 4,69 (br
d, J=9,78 Hz, 1 H) 4,46 - 4,56 (m,
1 H) 3,82 - 3,94 (m, 1 H) 3,60 -
3,74 (m, 1 H) 1,99 - 2,13 (m, 1 H)
1,74 -1,97 (m,2 H) 1,50 -1,68 (m, 1
H)

492,3

(400MHz, MeOD) & ppm 7,78 (br
t, J=6,99 Hz, 1 H) 7,43 (br d,
J=7,58 Hz, 1 H) 7,22 - 7,40 (m, 5
H) 5,85 (dd, J=9,59, 3,67 Hz, 1 H)
4,54 (dt, J=10,18, 5,10 Hz, 1 H)
3,84 - 3,95 (m, 1 H) 3,68 (td,
J=11,25, 7,43 Hz, 1 H) 2,05 - 2,15
(m, 1 H) 1,97 - 2,04 (m, 1 H) 1,81 -
1,95 (m, 1 H)1,53 (qd, J=11,70,
6,75 Hz, 1 H)

490,2

(500MHz, Metanol-d4) & 7,63 (m,
2H), 7,36 (s, 1H), 7,18 (m, 3H),
7,00 (m, 2H), 6,93 (m, 1H), 5,77
(m, 1H), 4,66 (m, 1H), 4,52 (m,
1H), 3,89 (m, 1H), 3,70 (m, 1H),
2,05 (m, 1H), 1,92 (m, 1H), 1,84
(m, 1H), 1,60 (m, 1H).
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490,4

(500MHz, Metanol-d4) & 7,63 (m,
2H), 7,37 (s, 1H), 7,18 (m, 2H),
7,08 (m, 2H), 7,01 (m, 2H), 5,74
(m, 1H), 4,64 (m, 1H), 4,52 (m,
1H), 3,90 (m, 1H), 3,70 (m, 1H),
2,06 (m, 1H), 1,93 (m, 1H), 1,85
(m, 1H), 1,63 (m, 1H).

436,4

(500MHz, cloform-d) & ppm 7,41
(brs, 2 H) 7,26 - 7,32 (m, 2 H) 7,03
- 7,15 (m, 2 H) 6,89 (br d, J=7,57
Hz, 1 H) 6,74 (br t, J=7,39 Hz, 1 H)
6,62 (br d, J=7,92 Hz, 1 H) 5,34 (br
d, J=9,93 Hz, 1 H) 5,14 (br d,
J=9,69 Hz, 1 H) 4,37 - 4,43 (m, 1
H) 3,96 (br t, J=10,29 Hz, 1 H)
3,64 - 3,72 (m, 4 H) 2,12 (br d,
J=9,10 Hz, 1 H) 1,78 -1,95 (m, 2
H) 1,58 -1,78 (m, 1 H)

436,4

(500MHz, cloform-d) & ppm 7,35 -
7,41 (m, 3 H) 7,12 (t, J=8,33 Hz, 2
H) 6,78 (d, J=8,28 Hz, 2 H) 6,62
(d, J=8,28 Hz, 2 H) 5,35 (dd,
J=9,58, 3,43 Hz, 1 H) 4,42 (br dd,
J=10,40, 4,97 Hz, 1 H) 4,24 (d,
J=9,58 Hz, 1 H) 3,88 - 4,00 (m, 1
H) 3,61 - 3,73 (m, 4 H) 2,06 - 2,16
(m, 1 H) 1,82 -1,95 (m, 2 H) 1,55 -
1,65 (m, 1 H)

4424

(500MHz, DMSO-d6) & ppm 7,93
(br t, J=6,80 Hz, 1 H) 7,23 - 7,45
(m, 3H) 7,10- 7,21 (m, 3 H) 6,91 -
7,05 (m, 2 H) 5,82 - 5,92 (m, 1 H)
5,0 - 5,12 (m, 1 H) 4,50 - 4,54 (m,
1H) 3,62 - 3,79 (m, 1 H) 3,50 -
3,61 (m, 1 H) 1,88 - 2,01 (m, 2 H)
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1,62-1,85 (m, 1 H) 1,22 -1,41 (m, 1
H)

436,4

(500MHz, cloform-d) & ppm 7,70
(m, 2 H) 7,27 (s, 1 H) 7,25 (2 H)
7,04 (t, 1 H) 6,65 (d, 1 H) 6,52 (m,
2 H) 5,58 (1 H) 4,60 (1 H) 4,48 (m,
1 H) 3,78 (m, 1 H) 3,65 (m, 1 H)
3,60 (s, 3 H) 1,90 (m, 1 H) 1,78
(m, 1 H) 1,75 (m, 1H) 1,45 (m,1H)

10

420,0

(400MHz, DMSO-d6) 6 7,62 (dd, J
= 8,6, 5,5 Hz, 2H), 7,24 — 7,14 (m,
3H), 6,92 (t, J = 7,5 Hz, 1H), 6,83
(d, 1=17,5Hz, 1H), 6,74 — 6,63 (m,
2H), 5,61 (dd, J = 9,2, 3,6 Hz, 1H),
4,55 (d, J=9,2 Hz, 1H), 4,44 (dd, J
=99, 4,7 Hz, 1H), 3,76 — 3,65 (m,
1H), 3,64 — 3,54 (m, 1H), 2,07 (s,
3H), 1,91 (dt, ] = 12,1, 6,6 Hz, 1H),
1,84 — 1,62 (m, 2H), 1,44 (qd, J =
11,3, 6,7 Hz, 1H).

11

456,1

(500MHz, DMSO-d6) 6 7,89 - 7,82
(m, 1H), 7,48 - 7,39 (m, 1H), 7,17 -
7,10 (m, 1H), 6,98 - 6,92 (m, 1H),
6,82 - 6,75 (m, 2H), 5,80 (dd, J =
9,9, 3,8 Hz, 1H), 4,52 (d, J = 10,0
Hz, 1H), 4,51 - 4,46 (m, 1H), 3,81 -
3,73 (m, 1H), 3,59 (td, J=11,2, 7,0
Hz, 1H), 2,10 (d, J = 2,2 Hz, 3H),
1,98 -1,89 (m, 1H), 1,82 -1,74 (m,
1H), 1,75 -1,65 (m, 1H), 1,20 -1,09
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(m, 1H).

12

438,5

(500MHz, cloform-d) & 7,47 (dt, J
=9,4,3,9 Hz, 1H), 7,35 (t, T = 1,7
Hz, 1H), 7,23 — 7,15 (m, 2H), 7,05
(g, ] = 7,4 Hz, 1H), 6,84 — 6,72 (m,
2H), 6,69 (d, ] = 7,7 Hz, 1H), 5,44
(dd, J=9,9, 3,5 Hz, 1H), 4,61 (d, J
= 9,8 Hz, 1H), 4,43 (dt, J = 10,3,
4,6 Hz, 1H), 3,94 (dd, J = 12,3, 8,6
Hz, 1H), 3,66 (td, ] = 11,0, 7,1 Hz,
1H), 2,26 (d, J = 1,6 Hz, 3H), 2,11
(dt, J = 13,4, 6,7 Hz, 1H), 2,03 —
1,82 (m, 2H), 1,54 (td, J= 11,7, 6,8
Hz, 1H).

13

460,5

(500MHz, Metanol-d4) & 7,47 (td, J
=179, 5,9 Hz, 1H), 7,44 — 7,36 (m,
3H), 7,09 (td, J = 8,3, 3,1 Hz, 2H),
6,85 — 6,74 (m, 3H), 5,79 (dd, J =
9,9, 3,6 Hz, 1H), 4,85 — 4,77 (m,
2H), 4,33 — 3,99 (m, 2H), 2,39 (td,
J=13,4, 6,2 Hz, 1H), 2,22 — 2,04
(m, 1H).

14

440,2

(500MHz, cloform-d) & 7,32 (s,
1H), 7,25 - 7,14 (m, 6H), 7,10 -
7,06 (m, 2H), 5,05 (d, J = 11,0 Hz,
1H), 4,68 - 4,62 (m, 2H), 4,02 (d, J
= 10,9 Hz, 1H), 3,93 (d, J = 11,3
Hz, 2H), 3,65 - 3,53 (m, 2H), 3,12
(t, J=12,8 Hz, 1H).
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15

438,1

(500MHz, DMSO-d6) & 7,84 (d, J
= 7,9 Hz, 1H), 7,47 - 7,39 (m, 1H),
7,19 - 7,09 (m, 2H), 6,94 (td, J =
8,6, 2,6 Hz, 1H), 6,83 - 6,77 (m,
2H), 5,80 (dd, 1 =9,9, 3,7 Hz, 1H),
4,55 (d, J = 10,0 Hz, 1H), 4,53 -
4,46 (m, 1H), 3,82 - 3,73 (m, 1H),
3,64 - 3,56 (m, 1H), 2,06 (s, 3H),
1,97 -1,90 (m, 1H), 1,81 -1,74 (m,
1H), 1,73 -1,64 (m, 1H), 1,20 -1,08
(m, 1H).

16

4422

(500MHz, DMSO-d6) § 7,60 - 7,52
(m, 1H), 7,30 (t, J = 10,1 Hz, 1H),
7,23 (s, 1H), 7,19 - 7,15 (m, 3H),
7,10 - 7,04 (m, 2H), 5,82 (dd, J =
10,1, 3,6 Hz, 1H), 4,62 (d, J = 10,2
Hz, 1H), 4,60 - 4,55 (m, 1H), 3,83 -
3,76 (m, 1H), 3,62 - 3,54 (m, 1H),
2,08 - 2,01 (m, 1H), 2,01 -1,95 (m,
1H), 1,83 -1,71 (m, 1H), 1,38 -1,28
(m, 1H).

17

434,5

(500MHz, cloform-d) & 7,55 — 7,49
(m, 1H), 7,32 (s, 1H), 7,23 — 7,11
(m, 3H), 7,02 — 6,89 (m, 3H), 5,52
(dd, J=10,2, 3,6 Hz, 1H), 5,03 (d,
1=10,3 Hz, 1H), 4,45 (dt, J= 10,3,
4,7 Hz, 1H), 3,95 (dd, J = 12,3, 8,6
Hz, 1H), 3,66 (td, ] = 11,4, 7,0 Hz,
1H), 2,26 (s, 3H), 2,24 (s, 3H), 2,11
(dt, I = 13,6, 6,8 Hz, 1H), 1,99 —
1,77 (m, 2H), 1,54 (qd, J = 118,
6,6 Hz, 1H).
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18 (500MHz, cloform-d) & 7,49 (d, J =
7,9 Hz, 1H), 7,38 (td, J = 8,0, 5,8
Hz, 1H), 7,32 (s, 1H), 7,06 (t, J =
8,7 Hz, 1H), 6,88 (dd, J = 8,4, 5,2
Hz, 2H), 6,81 (t, J = 8,6 Hz, 2H),
438,2 5,45 (dd, J = 10,2, 3,6 Hz, 1H),
4,47 — 4,31 (m, 2H), 4,00 (dd, J =
13,0, 8,3 Hz, 1H), 3,67 — 3,52 (m,
1H), 2,07 (d, J = 2,0 Hz, 3H), 1,86
(¢, J=10,1, 8,5 Hz, 2H), 1,31 (dt, J
=19,7,7,9 Hz, 2H).

19 (500MHz, cloform-d) 6 7,52 (d, J =
7,8 Hz, 1H), 7,41 - 7,34 (m, 1H),
7,25 (s, 1H), 7,13 - 7,08 (m, 3H),
7,05 (t, J= 8,8 Hz, 1H), 6,93 - 6,86
420,2 (m, 2H), 5,46 (dd, J = 10,1, 3,5 Hz,
1H), 4,45 - 4,36 (m, 2H), 4,04 -
3,95 (m, 1H), 3,62 (td, J=10,6, 6,9
Hz, 1H), 2,16 - 2,04 (m, 4H), 1,92 -
1,80 (m, 2H), 1,42 -1,29 (m, 1H).

Hop chdt 2. (9aR, 108)-10-((R)-(3,4-diflophenyl) (3-flophenyl)metyl)-4-hydroxy-8,9,9a, 1 0-tetra-
hydro-7H-pyrolo[1',2':4,5 [pyrazino[1,2-b]pyridazin-3,5-dion
OH O

CHop chét 2

[00137] Puoc diéu ché theo phuong phdp chung theo Vi du 1 bing cach sir dung cdc chit
phan Ung co6 ban trén thi truong. LCMS (m/z): 442,5 (MH+), 1H NMR (400MHz, DMSO-d6) &
7,87 — 1,72 (m, 1H), 7,53 — 7,36 (m, 2H), 7,24 (s, 1H), 7,16 — 7,04 (m, 1H), 6,89 (td, J = 8,6,
2,5 Hz, 1H), 6,85 — 6,72 (m, 2H), 5,71 (dd, J = 10,0, 3,6 Hz, 1H), 4,71 (d, J = 10,0 Hz, 1H),
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4,46 (dd, J=10,7, 5,2 Hz, 1H), 3,75 — 3,64 (m, 1H), 3,62 — 3,50 (m, 1H), 1,89 (dd, J = 12,6, 6,4
Hz, 1H), 1,79 (dt, ] = 12,3, 5,9 Hz, 1H), 1,73 — 1,59 (m, 1H), 1,31 (qd, ] = 11,5, 6,6 Hz, 1H).

Vi du 20. (9aR, 10S)-10-((R)-(4-flophenyl) (3-(triflometyl) phenyl)metyl)-4-hydroxy-8,9,9a, 1 0-tet-
rahydro-7H-pyrolo[1',2":4,5 [pyrazino[1,2-b]pyridazin-3, 5-dion

MsClI Séng p
AA2 —— —
pyridin pyridin
budc 1 budc 2

gy ﬁ%m

MsCI
2,6-lutidi
HATU, DIPEA O outidin
DCM O oF,
budc 4
10% PdC ~ HO Nﬁ
H » _KoCOs |

MeCH

N
\MsO DMF
budc 6 bude 7

F

Ir=
\

Bucc 1: benzyl (R)-2-((1S,2R)-2-(4-flophenyl)-1-((metylsulfonyl) oxy)-2-(3-(triflometyl) phenyl)-
etyl) pyrolidin-1-carboxylat

[00138] Metansulfonyl clorua (1,1ml, 13,5mmol) dwoc bd sung vao dung dich chita benzyl
(R)-2-((1S,2R)-2-(4-flophenyl)-1-hydroxy-2-(3-(triflometyl)phenyl)etyl)pyrolidin-1-carboxylat
(440mg, 0,90mmol) trong pyridin (8ml) & nhiét d6 0°C. Sau thoi gian 5 phiit, bé nude da duoc
loai bo va hén hop phan Gng nay duoc khudy trong thoi gian 2 gid & nhiét d6 trong phong. Hon
hop phéan ting nay duoc phan bd gitta DCM va nude. Lép DCM duoc tach va duoc rira lién tuc
bang dung dich nudec HCI IN, dung dich nuéc NaHCO; bdo hoa va nude mubi. Lép hitu co
duoc 1am kho trén Na,SOy, loc va co. Séc ky cot silicagel (EtOAc/heptan) tao ra benzyl (R)-2-
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((1S,2R)-2-(4-flophenyl)-1-((metylsulfonyl)oxy)-2-(3-(triflometyl)phenyl)etyl)pyrolidin-1-
carboxylat (450mg) véi hiéu suit 88%. MS m/z 566,5 (MH").

Buée 2: (IR, 7aR)-1-((R)-(4-flophenyl) (3-(triflometyl) phenyl)metyl) tetrahydro-1H, 3H-
pyrolo[l1,2-c]oxazol-3-on

[00139] Dung dich chta benzyl (R)-2-((1S,2R)-2-(4-flophenyl)-1-((metylsulfonyl)oxy)-2-(3-
(triflometyl)phenyl)etyl)pyrolidin-1-carboxylat (450mg, 0,796mmol) trong pyridin (8ml) duge
dun néng & nhiét dd 155°C trong thoi gian 3 giod trong binh phan ting ding vi séng. Sic ky cot
silicagel (EtOAc/heptan) tao ra (1R,7aR)-1-((R)-(4-flophenyl)(3-
(triflometyl)phenyl)metyl)tetrahydro-1H,3H-pyrolo[1,2-c]oxazol-3-on (175mg) véi hidu suét
58%. MS m/z 380,5 (MH").

Buée  3: (1R 2R)-2-(4-flophenyl)-1-((R)-pyrolidin-2-yl)-2-(3-(triflometyl) phenyl) etan-1-ol
hydroclorua

[00140] Dung dich nu6c HCI 6N dugce bd sung vao dung dich chira (1R,7aR)-1-((R)-(4-floph-
enyl)(3-(triflometyl)phenyl)metyl)tetrahydro-1H,3H-pyrolo[ 1,2-c]oxazol-3-on (175mg,
0,461mmol) trong dioxan (2,5ml) va hdn hop nay dugc dun néng & nhiét d6 95°C trong thdi
gian 2 ngay trong binh ddy kin cho dén phan Gng hoan thanh. Sau d6, hdn hop phéan tng dugc
¢ dé tao ra ( 1R,2R)-2-(4-flophenyl)-1-((R)-pyrolidin-2-yl)-2-(3-(triflometyl)phenyl)etan-1-ol
hydroclorua thd, ma duoc sit dung & budc tiép theo khéng can tinh ché thém. MS m/z 354,3
(MH").

Budc 4. 1-benzyl-5-(benzyloxy)-3-((R)-2-((1R, 2R)-2-(4-flophenyl)-1-hydroxy-2-(3-(triflometyl)-
phenyl)etyl) pyrolidin-1-carbonyl) pyridazin-4(1H)-on

[00141] Bazo Huenig (0,32ml, 1,8mmol) va HATU (224mg, 0,589mmol) duoc bd sung vao
dung dich chtra hydroclorua ctia axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic (168mg, 0,498mmol) trong DCM (4ml) & nhiét d6 trong phong. Khudy & nhiét do
trong phong trong thoi gian 15 phut, sau d6 dung dich chta (1R,2R)-2-(4-flophenyl)-1-((R)-py-
rolidin-2-yl)-2-(3-(triflometyl)phenyl)etan-1-ol hydroclorua thé (160mg, 0,453mmol) trong
DCM (4ml) va bazo Huenig (0,32ml, 1,8mmol) duoc bd sung vao. Hn hop nay duoc khudy &
nhiét d6 trong phong trong thoi gian 60 phut. Sau d6, hdn hop nay duoc pha lodng bing DCM
va ria béng nuée va nude mudi. Lép hitu co duge 1am kho trén Na,SO,, loc va co. Sic ky cot
silicagel (EtOAc/EtOH/heptan) tao ra 1-benzyl-5-(benzyloxy)-3-((R)-2-((1R,2R)-2-(4-
flophenyl)-1-hydroxy-2-(3-(triflometyl)phenyl)ety)pyrolidin-1-carbonyl)pyridazin-4(1H)-on
(290mg, 0,432mmol) v6i hiéu suit 95%. MS m/z 672,7 (MH).
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Budéc 5: (IR,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-carbonyl) pyr-
olidin-2-yl)-2-(4-flophenyl)-2-(3-(triflometyl) phenyl) etyl metansulfonat

[00142] Metansulfonyl clorua (0,52ml, 6,7mmol) dugc b sung vao dung dich chira 1-benzyl-
5-(benzyloxy)-3-((R)-2-((1R,2R)-2-(4-flophenyl)-1-hydroxy-2-(3-(triflometyl)phenyl)etyl)pyr-
olidin-1-carbonyl)pyridazin-4(1H)-on (300mg, 0,447mmol) trong 2,6-lutidin (6ml) trong bé
nude d4. Sau thoi gian 5 phut, bé dugc loai bd va hdn hop phan ting nay duoc khudy trong thoi
gian 4 gid & nhiét dd trong phong. Sau d6, hdn hop phan ting nay dugc phan bé gitta DCM va
nudc. Lop DCM dugc tach va dugce ria lién tuc béng dung dich nuéc HCI 1N, dung dich nude
NaHCO; béo hoa va nude mudi. Tiép d6, 16p DCM duoc 1am khé trén Na,SOy, loc va ¢b. Sic
ky cdt silicagel (EtOAc/heptan) tao ra (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-
dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-(4-flophenyl)-2-(3-(triflometyl)phenyl)etyl
metansulfonat (280mg, 0,373) véi hiéu suit 84%. MS m/z 750,7 (MH").

Budc 6: (IR 2R)-2-(4-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)-
pyrolidin-2-yl)-2-(3-(triflometyl) phenyl) etyl metansulfonat

[00143] HCI (4,0M trong dioxan, 0,19ml, 0,75mmol) dwgc bd sung vao dung dich chia
(1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-
y1)-2-(4-flophenyl)-2-(3-(triflometyl)phenyl)etyl metansulfonat (280mg, 0,373mmol) trong
metanol (10ml), sau d6 dung dich duogc suc nito. 10% paladi trén cacbon (199mg) dugc b sung
vao va gin bong hydro. Binh nay duoc théo rdng va dugc nap lai hydro (3 14n) va sau d6 dugc
khudy k¥ trong thoi gian 2 gid & nhiét do trong phong trong khi quyén hydro. Thém paladi trén
cacbon (199mg) duoc bd sung vao va khudy trong thoi gian 3 gid nita & nhiét do trong phong.
Hbn hop phan ting nay duoc loc qua Celite, va banh loc dugc rira béng MeOH. Dich loc duoc
cd dé tao ra (IR,2R)-2-(4-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-
carbonyl)pyrolidin-2-y1)-2-(3-(triflometyl)phenyl)etyl metansulfonat thé, ma dugc su dung &
bude tiép theo khong can tinh ché thém. MS m/z 570,5 (MH).

Budc 7: (9aR,10S)-10-((R)-(4-flophenyl) (3-(triflometyl) phenyl)metyl)-4-hydroxy-8,9, 9a, 1 0-tetr-
ahydro-7H-pyrolo[1'2":4,5 [pyrazino[1,2-b]pyridazin-3,5-dion

[00144] Kali cacbonat (204mg, 1,48mmol) dugc bd sung vao dung dich chira (1R,2R)-2-(4-fl-
ophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-yI)-2-(3-(tri-
flometyl)phenyl)etyl metansulfonat thd (210mg, 0,369mmol) trong DMF (6ml) va hén hop nay
duoc khudy qua dém & nhiét d¢ trong phong. Hon hop phan tmg dugc loc qua bd loc 1 micron

va tinh ché theo phuong phép sic ky long cao &p pha dao. Céc phan doan san phdm duoc két

98/206



48300

hop, 1am dong lanh va lam dong khé nhanh dé tao ra mubi format cua (9aR,108)-10-((R)-(4-
flophenyl)(3-(triflometyl)phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-

pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion (30mg, 0,112mmol, rin mau tréng) véi hiéu
suit 30% sau hai buéc. "H NMR (400MHz, MeOD) dppm 7,88 (br s, 2 H) 7,62 (br s, 2 H) 7,36
- 7,48 (m, 1 H) 6,89 - 7,05 (m, 2 H) 6,82 (br t, J=8,41 Hz, 2 H) 5,83 (br d, J=8,02 Hz, 1 H) 4,52
(brs, 1 H) 3,80 - 3,92 (m, 1 H) 3,62 - 3,74 (m, 1 H) 2,03 - 2,12 (m, 1 H) 1,78 -1,98 (m, 2 H)
1,49 -1,66 (m, 1 H). MS m/z 474,4 (MH").
Bang 1b. Cdc hop chdt b6 sung cé thé duwoc diéu ché theo phwong phdp néu trong Vi du 20

bang cdch sir dung cdc chdt phan img cé bdn trén thi trieong.

Viduso

Cau trac

Khdi lugng
M+H

IHNMR

21

474,4

(400MHz, MeOD) dppm 7,62 - 7,86
(m, 4 H) 742 (s, 1 H) 6,99 (dd,
J=8,58, 5,31 Hz, 2 H) 6,82 (t, ]=8,68
Hz, 2 H) 5,81 (dd, J=9,44,3,57 Hz, 1
H) 4,69 (d, J=9,49 Hz, 1 H) 4,45 -
4,56 (m, 1 H) 3,81 - 3,95 (m, 1 H)
3,67 (td, J=11,02, 7,56 Hz, 1 H) 2,00
- 2,12 (m, 1 H) 1,77 -1,98(m, 2 H)
1,47 -1,65 (m, 1 H)

22

490,2

(500MHz, Metanol-d4) & 7,62 (m,
1H), 7,55 (s, 1H), 7,54 (m, 1H), 7,44
(m, 1H), 7,26 (m, 1H), 7,00 (m, 2H),
6,84 (m, 2H), 5,78 (m, 1H), 4,67 (m,
1H), 4,53 (m, 1H), 3,89 (m, 1H), 3,69
(m, 1H), 2,08 (m, 1H), 1,95 (m, 1H),
1,88 (m, 1H), 1,61 (m, 1H).

23

490,4

(500MHz, Metanol-d4) & 7,68 (m,
2H), 7,42 (s, 1H), 7,33 (m, 2H), 6,98
(m, 2H), 6,82 (m, 2H), 5,74 (m, 1H),
4,62 (m, 1H), 4,51 (m, 1H), 3,87 (m,
1H), 3,68 (m, 1H), 2,06 (m, 1H), 1,93
(m, 1H), 1,85 (m, 1H), 1,60 (m, 1H).
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24

436,4

(500MHz, cloform-d) 8 ppm 7,33 -
7,38 (m, 1 H) 7,27 - 7,33 (m, 1 H)
7,00 (br d, J=7,45 Hz, 1 H) 6,85 -
6,94 (m, 4 H) 6,76 - 6,85 (m, 2 H)
5,39 (br d, J=9,93 Hz, 1 H) 4,41 (br s,
1 H) 4,23 (br d, J=9,93 Hz, 1 H) 3,94
(br t, J=10,17 Hz, 1 H) 3,84 (br s, 3
H) 3,60 - 3,69 (m, 1 H) 2,01 - 2,17
(m, 1 H) 1,79 -1,97 (m, 2 H) 1,56 -
1,66 (m, 1 H)

25

436,4

(500MHz, cloform-d) 8 ppm 7,59 (d,
J=1,57 Hz, 1 H) 7,26 - 7,38 (m, 2 H)
7,10 (t, J=7,51 Hz, 1 H) 6,87 - 7,01
(m, 3 H) 6,77 (t, 1=8,39 Hz, 2 H) 5,46
(dd, 1=10,29, 3,43 Hz, 1 H) 4,76 (d,
J=10,17 Hz, 1 H) 437 (br dd,
J=10,46, 4,91 Hz, 1 H) 3,88 - 3,95
(m, 1 H) 3,74 - 3,84 (m, 3 H) 3,57 -
3,74 (m, 1 H) 2,00 - 2,11 (m, 1 H)
1,73 -1,93 (m, 2 H) 1,42 -1,60 (m, 1
H)

26

436,5

(500MHz, cloform-d) & ppm 7,34 -
7,40 (m, 1 H) 7,31 (d, J=8,75 Hz, 2
H) 6,96 (d, J=7,54 Hz, 2 H) 6,88 (t,
J=6,43 Hz, 2 H) 6,79 (t, J=8,15 Hz, 2
H) 5,36 (dd, J=9,93, 3,66 Hz, 1 H)
4,37 - 4,44 (m, 1 H) 4,24 (d, I=10,05
Hz, 1 H) 3,91 - 3,98 (m, 1 H) 3,77 -
3,85 (m, 3 H) 3,59 - 3,72 (m, 1 H)
1,99 - 2,13 (m, 1 H) 1,74 -1,94 (m, 2
H) 1,54 -1,68 (m, 1 H)
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27

460,4

(500MHz, cloform-d) & ppm 7,58 (s,
1 H) 7,30 - 7,36 (m, 1 H) 7,20 - 7,26
(m, 3 H) 6,93 - 7,04 (m, 1 H) 6,80 -
6,92 (m, 1 H) 6,62 (br t, J=6,98 Hz, 1
H) 5,51 (dd, J=8,75, 3,55 Hz, 1 H)
4,71 (d, J=8,63 Hz, 1 H) 4,46 (dt,
J=10,02, 5,10 Hz, 1 H) 3,91 - 3,99
(m, 1 H) 3,63 - 3,72 (m, 1 H) 2,25 -
2,31 (m, 1 H) 2,14 - 2,23 (m, 2 H)
1,62 -1,71 (m, 4 H)

28

442.4

(500MHz, DMSO-d6)  ppm 7,91 (br
t, 1=6,80 Hz, 1 H) 7,33 - 7,49 (m, 3
H) 7,10 - 7,15 (m, 3 H) 6,89 - 7,02
(m, 2 H) 5,79 - 5,88 (m, 1 H) 4,98 -
5,02 (m, 1 H) 4,50 - 4,54 (m, 1H)
3,60 - 3,69 (m, 1 H) 3,54-3,61 (m, 1
H) 1,86 -1,98 (m, 2 H) 1,73-1,81 (m,
1 H) 1,36 -1,46 (m, 1 H)

29

4544

(500MHz, cloform-d) & ppm 7,46 (s,
1 H) 7,35 (t, J=7,98 Hz, 1 H) 7,05 (br
d, J=7,57 Hz, 1 H) 6,81 - 6,98 (m, 4
H) 6,72 - 6,81 (m, 1 H) 5,50 - 5,57
(m, 1 H) 4,71 (br d, J=9,46 Hz, 1 H)
4,39 -4,47 (m, 1 H) 3,89 - 3,98 (m, 1
H) 3,84 (s, 3 H) 3,60 - 3,82 (m, 1 H)
2,06 -2,18 (m, 1 H) 1,94 - 2,06 (m, 1
H) 1,77 -1,93 (m, 1 H) 1,57 -1,77 (m,
1 H)
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Hop chat E-1: benzyl (R)-2-((25, 38)-3-(2,3-diflophenyl) oxiran-2-yl) pyrolidin-1-carboxylat va
E-2: benzyl (R)-2-((2R, 3R)-3-(2, 3-diflophenyl) oxiran-2-yl) pyrolidin-1-carboxylat

oG,
N
K’u,, Boc,
|
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Budce 1. dietyl (2,3-diflobenzyl)phosphonat

[00145] HOn hop gdm trietyl phosphit (26,6ml, 152mmol) va 2,3-diflobenzyl bromua
(18,43ml, 145mmol) dugc dun néng & nhiét d§ 145°C trong thoi gian 3 gio, sau d6 dugc dé
ngudi dén nhiét d6 trong phong. Toluen (~50ml) duoc bd sung vao va sau d6 hdn hop nay dugc
co dé tao ra dietyl (2,3-diflobenzyl)phosphonat tho (41g, diu khéng mau), ma duoc st dung &
budc tiép theo khong cin tinh ché thém. MS m/z 265,3 (MH).

Budce 2: tert-butyl (R E)-2-(2,3-diflostyryl) pyrolidin-1-carboxylat

[00146] Dung dich chua lithi bis(trimetylsilyl)amit (1,0M trong THF, 26,3ml, 26,3mmol)
dugc bd sung nhé giot vao dung dich chira dietyl 2,3-diflobenzylphosphonat (7,13g, 25,1mmol)
trong THF (84ml) & nhiét d6 0°C. Khudy & nhiét d6 0°C trong thdi gian 1 gio, sau do6 (R)-tert-
butyl 2-formylpyrolidin-1-carboxylat (5,0g, 25,1mmol) dugc bd sung nhd giot vao. Hon hop
phan Gng nay dugc khudy trong bé nudc dé trong thoi gian 1 gid va sau d6 to to dugc ning
nhiét d6 1én dén nhiét do trong phong trong thoi gian 1 gid va sau d6 duoc khudy thém trong
thoi gian 2 giod nita ¢ nhiét do trong phong. Hon hop phan tng nay dugc t6i bing nude va chiét
bang EtOAc (hai lan). Céc chiét phdm hitu co két hop duoc rua bang nude mudi, 1am kho trén

Na;SO4, loc va cd. Sic ky cot silicagel (EtOAc/heptan) tao ra tert-butyl (R,E)-2-(2,3-
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diflostyryl)pyrolidin-1-carboxylat (6,87g, rin mau tréng) v6i hidu sudt 88%. MS m/z 254,3 M-
tBut+H).

Budc 3: (R E)-2-(2,3-diflostyryl) pyrolidin hydroclorua

[00147] Dung dich chita HCI (4,0M trong dioxan, 19,6ml, 78mmol) dugc bd sung vao tert-
butyl (R,E)-2-(2,3-diflostyryl)pyrolidin-1-carboxylat (6,07g, 19,6mmol) & nhiét d) trong phong
va khudy trong thoi gian 1 gio. Sau d6, hdn hop phan ting nay duoc c¢b dé tao ra (R,E)-2-(2,3-d-
iflostyryl)pyrolidin hydroclorua thd, ma duoc sir dung & bude tiép theo khong cin tinh ché
thém. MS m/z 210,2 (MH").

Bude 4: benzyl (R E)-2-(2,3-diflostyryl)pyrolidin-1-carboxylat

[00148] Benzyl clorofomat (3,1ml, 21,6mmol) dugc bd sung nhd giot vao dung dich chta
trietylamin (6,84ml, 49,1mmol) va (R,E)-2-(2,3-diflostyryl)pyrolidin hydroclorua (4,11g,
19,6mmol) trong DCM (98ml) & nhiét d6 0°C va hdn hop niy duoc ning nhiét d6 1én dén nhiét
6 trong phong va khudy qua dém. Sau d6, hdn hop phan ung duoc pha lodng bing DCM bb
sung, sau d6 duoc rira bang nudc, tiép d6 bang nuéc mudi, 1am khod bang Na,SO,, loc va ¢b.
Sic ky cot silicagel (EtOAc/heptan) tao ra benzyl (R,E)-2-(2,3-diflostyryl)pyrolidin-1-
carboxylat (6,67g, ddu khong mau) v6i hiéu sudt 99% sau hai bude. MS m/z 344,3 (MH.

Budrc 5: E-1: benzyl (R)-2-((2S,3S)-3-(2,3-diflophenyl) oxiran-2-yl) pyrolidin-1-carboxylat va E-
2: benzyl (R)-2-((2R,3R)-3-(2,3-diflophenyl) oxiran-2-yl)pyrolidin-1-carboxylat

[00149] mCPBA (21,2g, 86mmol) duoc bd sung vao benzyl (R,E)-2-(2,3-
diflostyryl)pyrolidin-1-carboxylat (5,9g, 17,2mmol) trong DCM (286ml). Hén hop phan tmg
nay dugc khudy & nhiét 6 trong phong qua dém. H3n hop phan Gng nay dugc toi bang nudc va
chiét bang DCM (hai 14n). Céc chiét phdm hitu co két hop duoc rira lién tuc bang dung dich
nudc bao hoa Na,S,0;, dung dich nuée NaHCO; bdo hoa va nude mudi. Sau do, 16p hitu co
dugc 1am khd trén Na,SOy, loc va ¢d. Sic ky cot silicagel (EtOAc/heptan) tao ra hdn hop khong
phan tich dwoc gdm benzyl (R)-2-((2S,3S)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-
carboxylat (E-1) va benzyl (R)-2-((2R,3R)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-
carboxylat (E-2) (5,16g, dau khong mau) véi hiéu sudt 84%. Hon hop nay duoc sir dung & bude
tiép theo khong cin tinh ché thém.

Hop chat 3. (9aR, 10S)-10-((R)-(2, 3-diflophenyl) (4-flophenyl)metyl)-4-hydroxy-8,9,9a, 1 0-tetra-
hydro-7H-pyrolo[1'2":4,5 pyrazino[1,2-b]pyridazin-3,5-dion
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Hop chét 3

Bude 1. benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-hydroxyetyl)pyrolidin-1-
carboxylat va benzyl (R)-2-((18,25)-2-(2, 3-diflophenyl)-2-(4-flophenyl)-1-
hydroxyetyl)pyrolidin-1-carboxylat

[00150] Phtic dong(I) bromua-dimetyl sulfua (286mg, 1,39mmol) dugc bd sung vio hdn hop
gdm benzyl (R)-2-((2S,3 S)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-carboxylat va benzyl
(R)-2-((2R,3R)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-carboxylat ~ (500mg,  1,39mmol)
trong THF (8ml) & nhiét do trong phong. Lam lanh dén nhiét d6 nim trong khoang tir -20°C dén
-30°C trong bé axeton c6 b sung dinh ky nuéc da kho. Dung dich chta (4-flophenyl)magie
bromua (1,0M trong THF, 8,35ml, 8,35mmol) dugc bd sung nho giot vao. Khudy trong thoi
gian 10 phit va duoc d& 4m dén nhiét 6 0°C. Thém 2 duong lugng (4-flophenyl)magie bromua
duoc bd sung vao va khudy thém trong thoi gian 30 phut nita. Hén hop phan ting nay dugc t6i
bing dung dich nuéc NH,CI béo hoa va chiét bang EtOAc (2 l4n). Céc chiét pham hitu co két
hop duoc lam kho trén Na,SO,, loc va cd. Sic ky cot silicagel (EtOAc/heptan) tao ra benzyl
(R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)- 1-hydroxyetyl)pyrolidin-1-carboxylat
(88mg, dau khong mau, dugc rira giai ra dau tién) vai higu sut 14% va benzyl (R)-2-((18,25)-
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2-(2,3-diflophenyl)-2-(4-flophenyl)-1-hydroxyetyl) pyrolidin-1-carboxylat (350mg, duoc ria
giai ra thir hai) véi hidu sudt 55%. MS m/z 456,4 (MH.

Buoc 2: benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-((metylsulfonyl) oxy)etyl)p-
yrolidin-1-carboxylat

[00151] Metansulfonyl clorua (0,23ml, 2,9mmol) dugc bd sung vao dung dich chira benzyl
(R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-hydroxyetyl)pyrolidin-1-carboxylat
(88mg, 0,19mmol) trong pyridin (2,5ml) & nhiét d6 0°C. Sau thdi gian 5 phut, bé nuéc da duoc
loai bo va hén hop phén tng nay duoc khudy trong thoi gian 2 gid & nhiét do trong phong. Hon
hop phan ting nay duoc phan b gitta DCM va nud. Lép DCM dugce tach va dugce ria lién tuc
béng dung dich nuéc HCI 1N, dung dich nuéc NaHCO; bdo hoa va nuée mubi. Lép hiiu co
dugc 1am kho trén Na,SOy, loc va ¢d. Sic ky cdt silicagel (EtOAc/heptan) tao ra benzyl (R)-2-
((IR,2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-((metylsulfonyl)oxy)etyl)pyrolidin-1-
carboxylat (85mg) véi hiéu sut 82%. MS m/z 534,5 (MH).

Budc 3: (IR 2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-((R)-pyrolidin-2-yl)etyl metansulfonat
hydroclorua

[00152] Dung dich chira benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-((mety-
Isulfonyl)oxy)etyl)pyrolidin-1-carboxylat (85mg, 0,16mmol) trong metanol (4ml) va HCI
(4,0M trong dioxan, 0,080ml, 0,32mmol) dwoc suc nito. 10% paladi trén cacbon (68mg,
0,064mmol) duogc bd sung vao va gin bong hydro. Binh nay duoc théo rong va duoc nap lai
hydro (3 14n) va sau d6 duoc khudy k§ & nhiét do trong phong trong khi quyén hydro. Sau thoi
gian 2 gio, hon hop phén tng nay dugc loc qua Celite, va banh loc dugc rira béng MeOH. Dich
loc duoc c¢b dé tao ra (IR,2R)-2~(2,3-diflophenyl)-2-(4-flophenyl)-1-((R)-pyrolidin-2-yl)etyl
metansulfonat hydroclorua thd, ma duge st dung & budc tiép theo khéng can tinh ché thém. MS
m/z 400,4 (MH").

Budc 4: (1R, 2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-carbonyl) pyr-
olidin-2-yl)-2-(2, 3-diflophenyl)-2- (4-flophenyl) etyl metansulfonat

[00153] Bazo Huenig (0,11ml, 0,62mmol) va HATU (77mg, 0,20mmol) dugc bd sung vao
dung dich chira hydroclorua cta axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic (57mg, 0,17mmol) trong DCM (2ml) & nhiét do trong phong. Khudy & nhiét do
trong phong trong thdi gian 15 pht, sau d6 duoc bd sung dung dich chira (1R,2R)-2-(2,3-
diflophenyl)-2-(4-flophenyl)-1-((R)-pyrolidin-2-yl)etyl metansulfonat hydroclorua thoé (62mg,
0,16mmol) trong DCM (2ml) va 2 duong lugng bazo Huenig. Hon hop nay dugc khudy & nhiét
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d6 trong phong trong thoi gian 30 phit. Sau d6, hén hop phan ting dugc pha loing bing DCM
va rira bang nuée va nuée mudi. Lép hitu co duge 1am kh trén Na,SOy, loc va cb. Sic ky cot
silicagel (EtOAc/EtOH/heptan) tao ra (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-
dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-(2,3-diflophenyl)-2-(4-flophenyl)etyl
metansulfonat (100mg) vé6i hiéu suit 90%. MS m/z 718,6 (MH").

Budce 5: (1R 2R)-2-(2,3-diflophenyl)-2-(4-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropy-
ridazin-3-carbonyl)pyrolidin-2-yl) etyl metansulfonat

[00154] Dung dich chta (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-
dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-(2,3-diflophenyl)-2-(4-flophenyl)etyl
metansulfonat (100mg, 0,139mmol) trong metanol (6ml) dugc suc nito. 10% paladi trén cacbon
(59mg) duogc bd sung vao va gin béng hydro. Binh nay duoc théo rdng va duoc nap lai hydro
(3 14n) va sau d6 dugc khudy k¥ trong thoi gian 1 gid & nhiét do trong phong trong khi quyén
hydro. Hon hop phan tng nay dugc loc qua celite va banh loc duoc rira bing MeOH. Dich loc
duogc b dé tao ra (1R,2R)-2~(2,3-diflophenyl)-2-(4-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-
dihydropyridazin-3-carbonyl)pyrolidin-2-yl)etyl metansulfonat th6 ma dugc st dung & bude
tiép theo khong can tinh ché thém. MS m/z 538,3 (MH).

Buéce 6: (9aR, 10S)-10-((R)-(2, 3-diflophenyl) (4-flophenyl) metyl)-4-hydroxy-8, 9,9a, 10-
tetrahydro-7H-pyrolo[1',2":4,5 [pyrazino[1,2-b]pyridazin-3,5-dion

[00155] Kali cacbonat (76mg, 0,551mmol) duge bd sung vao dung dich chita (1R,2R)-2-(2,3-
diflophenyl)-2-(4-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyr-
olidin-2-yl)etyl metansulfonat thd (74mg, 0,138mmol) trong DMF (3ml) va hdn hop nay duoc
khudy qua dém & nhiét d¢ trong phong. Hon hop phan tmg duoc loc qua bd loc 1 micron va tinh
ché theo phuong phap sic ky 16ng cao ap pha dao. Cac phan doan san phim dwgc két hop, lam
dong lanh va lam dong khd nhanh dé tao ra mudi format cua (9aR,108)-10-((R)-(2,3-
diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-

pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (24mg, 0,049mmol, rdn mau tring) v6i hidu
suit 36% sau hai buge. "H NMR (400MHz, CD;0D) 6 ppm 7,79 — 7,65 (m, 1H), 7,42 (s, 1H),
7,37 — 7,21 (m, 2H), 7,02 (dd, J = 8,6, 5,3 Hz, 2H), 6,85 (t, J = 8,7 Hz, 2H), 5,79 (dd, J = 9,6,
3,7 Hz, 1H), 4,74 (d, J = 9,6 Hz, 1H), 4,62 (s, 1H), 4,53 (dt, J = 10,2, 4,8 Hz, 1H), 3,90 (dd, J =
12,7, 8,8 Hz, 1H), 3,65 (td, T = 11,1, 7,0 Hz, 1H), 2,04 (ddt, J = 38,5, 18,2, 6,4 Hz, 2H), 1,94 (s,
1H), 1,51 (qd, J= 11,7, 6,7 Hz, 1H). MS m/z 442,4 (MH").

Hop chdt c6 céng thitc 4. (9aR, 108)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-4-hydroxy-

8,9,9a, 10-tetrahydro-7H-pyrolo[1',2":4,5 pyrazino[1,2-b]pyridazin-3,5-dion
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Budc  1:  benzyl  (R)-2-((1R,2R)-2-(2,3-diflophenyl)-1-hydroxy-2-phenyletyl)pyrolidin-1-
carboxylat va benzyl (R)-2-((1S,2S)-2-(2,3-diflophenyl)-1-hydroxy-2-phenyletyl) pyrolidin-1-
carboxylat

[00156] Phtc dong(l) bromua-dimetyl sulfua (3,65g, 17,7mmol) dugc bd sungvao hén hop
gdm benzyl (R)-2-((28,35)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-carboxylat va benzyl
(R)-2-((2R,3R)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-carboxylat (5,8g, 16,1mmol) trong
THF (161ml) & nhiét do trong phong. Lam lanh dén nhiét 6 nim trong khoang tir -20°C dén -
30°C trong bé axeton ¢ bd sung dinh ky nudc d4 kho. Dung dich chtta phenylmagie bromua
(1,0M trong THF, 97ml, 97mmol) dwgc bd sung nho giot vio. Khudy trong thoi gian 10 phut va
dugc dé 4m dén nhiét do 0°C va khudy trong 1 gio nita. Hén hop phan tng nay duoc toi bang
dung dich nudc NH,CI bdo hda va chiét bang EtOAc (2 1an). Céc chiét phim hitu co két hop
duoc lam khd trén Na,SO,, loc va ¢d. Sic ky cdt silicagel (EtOAc/heptan) tao ra benzyl (R)-2-
((IR,2R)-2-(2,3-diflophenyl)-1-hydroxy-2-phenyletyl)pyrolidin-1-carboxylat (1,5g, diu khong
mau, dugc rira giai ra diu tién) véi hidu sudt 13% va benzyl (R)-2-((1S,2S)-2-(2,3-diflophenyl)-
1-hydroxy-2-phenyletyl)pyrolidin-1-carboxylat (2,5g, duoc ria giai ra thi hai) véi hiéu sut
35%. MS m/z 438,5 (MH").
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Bude 2: benzyl (R)-2-((1R,2R)-2-(2, 3-diflophenyl)-1-((metylsulfonyl) oxy)-2-
phenyletyl) pyrolidin-1-carboxylat

[00157] Metansulfonyl clorua (1,92ml, 24,7mmol) dugc bd sung vao dung dich chia (R)-2-
((1R,2R)-2-(2,3-diflophenyl)-1-hydroxy-2-phenyletyl)pyrolidin-1-carboxylat (900mg,
2,06mmol) trong pyridin (21ml) ¢ nhiét d6 0°C. Sau thdi gian 5 phut, bé nuée da duoc loai bo
va hdn hop phan tng ndy dugc khudy trong thdi gian 2 gio & nhiét d trong phong, Hon hop
phan g ndy dugc phan bd gitta DCM va nude. Lép DCM duogc téach va dugc ria lién tuc bang
dung dich nuéc HCI 1IN, dung dich nuéc NaHCO; bdo hoa va nudc mudi. Lép hitu co duogc
lam kho trén Na,SOs, lgc va ¢d. Sic ky cbt silicagel (EtOAc/heptan) tao ra benzyl (R)-2-
((IR,2R)-2-(2,3-diflophenyl)-1-((metylsulfonyl)oxy)-2-phenyletyl)pyrolidin-1-carboxylat
(700mg) vé6i hiéu suit 66%. MS m/z 516,5 (MH").

Budc  3: (IR 2R)-2-(2,3-diflophenyl)-2-phenyl-1-((R)-pyrolidin-2-yl)etyl  metansulfonat
hydroclorua

[00158] Dung dich chita benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-1-((metylsulfonyl)oxy)-2-
phenyletyl)pyrolidin-1-carboxylat (700mg, 1,36mmol) trong metanol (27ml) va HCI (4,0M
trong dioxan, 0,68ml, 2,7mmol) dugc suc nito. 10% paladi trén cacbon (722mg) duoc bd sung
vao va gin bong hydro. Binh nay dugc thdo rdng va duoc nap lai hydro (3 1dn) va sau d6 dugc
khudy k§ ¢ nhiét d6 trong phong trong khi quyén hydro. Sau thoi gian 30 phut, hdn hop phan
ung nay duoc loc qua Celite, va banh loc duoc ria béng MeOH. Dich loc duoc cb dé tao ra
(1R,2R)-2-(2,3-diflophenyl)-2-phenyl-1-((R)-pyrolidin-2-yl)etyl metansulfonat hydroclorua
thé, ma dugc sir dung & bude tiép theo khong cin tinh ché thém. MS m/z 382,4 (MH).

Budc 4: (1R, 2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-carbonyl) pyr-
olidin-2-yl)-2-(2, 3-diflophenyl)-2-phenyletyl metansulfonat

[00159] Bazo Huenig (0,95ml, 5,46mmol) va HATU (674mg, 1,77mmol) dugc bd sung vao
dung dich chira hydroclorua cua axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic (559mg, 1,5mmol) trong DCM (7ml) & nhiét do trong phong, Khudy & nhiét do
trong phong trong thdi gian 15 phit, sau d6 dugc bd sung dung dich chira (1R,2R)-2-(2,3-diflo-
phenyl)-2-phenyl-1-((R)-pyrolidin-2-yl)etyl metansulfonat hydroclorua th6é (570mg, 1,36mmol)
trong DCM (2ml) va 1,1 duong lugng bazo Huenig. Hon hop nay dugc khudy ¢ nhiét do trong
phong trong thoi gian 1 gid. Sau d6, hdn hop phan tng duge pha lodng bang DCM va riia bing
nude va nude mudi. Lép hitu co duge lam kho trén Na,SO,, loc va ¢d. Sic ky cot silicagel
(EtOAc/EtOH/heptan) tao ra (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyri-
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dazin-3-carbonyl)pyrolidin-2-yl)-2-(2,3-diflophenyl)-2-phenyletyl metansulfonat (900mg) v&i
hiéu suat 94%. MS m/z 700,6 (MH").

Budc 5: (1R, 2R)-2-(2,3-diflophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbon-
yDpyrolidin-2-yl)-2-phenyletyl metansulfonat

[00160]  Dung dich chira (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyri-
dazin-3-carbonyl)pyrolidin-2-y1)-2-(2,3-diflophenyl)-2-phenyletyl ~ metansulfonat  (900mg,
1,29mmol) trong metanol (26ml) dugc suc nito. 10% paladi trén cacbon (684mg) duoc bd sung
vio va gin béng hydro. Binh ndy dugc thédo rong va dugc nap lai hydro (3 1dn) va sau d6 duoc
khudy k§ trong thoi gian 1 gid ¢ nhiét do trong phong trong khi quyén hydro. Hon hop phan
ung nay dugc loc qua celite va banh loc dugc rira béng MeOH. Dich loc duoc ¢6 dé tao ra
(IR,2R)-2-(2,3-diflophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-
carbonyl)pyrolidin-2-yl)-2-phenyletyl metansulfonat thd ma dugc s dung & budc tiép theo
khong can tinh ché thém. MS m/z 520,4 (MH).

Bude 6: (9aR,10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-4-hydroxy-8,9,9a, 10-tetrahydro-
7H-pyrolo[1',2':4,5 [pyrazino[1,2-b]pyridazin-3, 5-dion

[00161] Kali cacbonat (535mg, 3,87mmol) dugc bd sung vio dung dich chira (1R,2R)-2-(2,3-
diflophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-ph-
enyletyl metansulfonat tho (670mg, 1,29mmol) trong DMF (13ml) va hdn hop nay dugc khudy
qua dém 6 nhiét do trong phong. Hon hop phan tmg duoc loc qua bd loc 1 micron va tinh ché
theo phuong phap sic ky léng cao 4p pha dao. Cac phan doan san phdm dugc két hop, lam
déng lanh va 1am déng kho nhanh dé tao ra (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-
4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (259mg,
0,606mmol, rdn mau tréng) véi hiéu sudt 47% sau hai buéc. (400MHz, DMSO-d6) 6 7,84 (t, I =
7.1 Hz, 1H), 7,37 (ddt, J = 16,0, 13,4, 8,1 Hz, 2H), 7,21 (s, 1H), 7,14 — 7,03 (m, 3H), 6,98 —
6,85 (m, 2H), 5,77 (dd, J = 9,6, 3,7 Hz, 1H), 4,64 (d, J = 9,6 Hz, 1H), 4,50 (dt, J = 10,0, 5,1 Hz,
1H), 3,73 (dd, J = 12,0, 8,4 Hz, 2H), 1,92 (ddt, J = 30,6, 12,3, 6,1 Hz, 2H), 1,74 (g, ] = 8,3, 6,0
Hz, 1H), 1,34 (qd, J = 11,6, 6,6 Hz, 1H). MS m/z 424,4 (MH").

Hop chdt 5. (9aR,108)-1 0-((R)-(2,3-diflophenyl) (3-flophenyl)metyl)-4-hydroxy-8,9, 9a, 1 0-tetra-
hydro-7H-pyrolo[1'2":4,5 pyrazino[1,2-b]pyridazin-3,5-dion
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Budc 1: benzyl (R)-2-((IR,2R)- 2-(2,3-diflophenyl)-2-(3-flophenyl)-1-hydroxyetyl) pyrolidin-1-
carboxylat va benzyl (R)-2-((1S, 25)-2-(2, 3-diflophenyl)-2-(3-flophenyl)-1-
hydroxyetyl)pyrolidin-1-carboxylat

[00162] Phirc ddng(l) bromua-dimetyl sulfua (2,83 g, 13,8mmol) dugc bd sung vao hén hop
gdm benzyl (R)-2-((2S,3 S)-3-(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-carboxylat va benzyl
(R)-2-((2R,3R)-3~(2,3-diflophenyl)oxiran-2-yl)pyrolidin-1-carboxylat (4,95g, 13,8mmol) trong
THF (120ml) & nhiét do trong phong. Lam lanh dén nhiét d6 nim trong khoang tir -20°C dén -
30°C trong bé axeton c6 bd sung dinh ky nuéc da khd. Dung dich chita (3-flophenyl)magie
bromua (1,0M trong THF, 55,1ml, 55,1mmol) dugc bd sung nho giot vao. Khudy trong thoi
gian 10 phtt va dugc d& 4m dén nhiét d6 0°C va khudy trong thoi gian 15 phut nita. Thém 2
duong luong (3-flophenyl)magie bromua dugc b sung vio va khudy thém trong thoi gian 30
phit nita. Hon hop phan tng duoc téi bing dung dich nuéc NH,Cl bdo hoa va chiét bing
EtOAc (2 14n). Céc chiét phém hitu co két hop duoc 1am kho trén Na,SO,, loc va cd. Sic ky cot
silicagel (EtOAc/heptan) tao ra benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-
hydroxyetyl)pyrolidin-1-carboxylat (1,4g, dau khong mau, duoc ria giai ra dau tién) véi hiéu
suat 10% va benzyl (R)-2-((18,2S)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-
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hydroxyetyl)pyrolidin-1-carboxylat (3,2g, dugc rira giai ra thir hai) v6i hiéu suit 51%. MS m/z
456,4 (MH).

Budc 2: benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((metylsulfonyl) oxy)etyl) p-
yrolidin-1-carboxylat

[00163] Metansulfonyl clorua (1,62ml, 20,7mmol) dugc bd sung vao dung dich chia (R)-2-
((1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)- 1-hydroxyetyl)pyrolidin-1-carboxylat (1,4g,
1,38mmol) trong pyridin (20ml) & nhiét d6 0°C. Sau thdi gian 5 phut, bé nudc d4 dugc loai bd
va hdn hop phan mg nay duoc khudy trong thoi gian 2 gid' & nhiét do trong phong. Hon hop
phan ting nay duoc phan bé gitta DCM va nuée. Lép DCM dugc tach va dugce ria lién tuc bang
dung dich nuéc HCI 1N, dung dich nuéc NaHCO; bdo hoa va nuéc mudi. Lép hitu co dugce
lam kho trén Na,SO,, loc va c¢d. Sic ky cot silicagel (EtOAc/heptan) tao ra benzyl (R)-2-
((1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((metylsulfonyl)oxy)etyl)pyrolidin-1-
carboxylat (575mg) véi hiéu suit 78%. MS m/z 534,4 (MH).

Budc 3. (IR 2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((R)-pyrolidin-2-yl)etyl metansulfonat
hydroclorua

[00164] Dung dich chta benzyl (R)-2-((1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((mety-
Isulfonyl)oxy)etyl)pyrolidin-1-carboxylat (575mg, 1,08mmol) trong metanol (15ml) va HCI
(4,0M trong dioxan, 0,54ml, 2,2mmol) dugc suc nito. 10% paladi trén cacbon (459mg) dugc bd
sung vao va gin béng hydro. Binh nay dugc thédo rdng va dugc nap lai hydro (3 14n) va sau d6
dugc khudy k§ & nhiét do trong phong trong khi quyén hydro. Sau thoi gian 2 gid, hdn hop
phan ung nay dugc loc qua Celite, va banh loc dugc rira béng MeOH. Dich loc dugc ¢ dé tao
ra  (1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((R)-pyrolidin-2-yl)etyl metansulfonat
hydroclorua thd, ma dugc st dung & budc tiép theo khong can tinh ché thém. MS m/z 400,4
(MH").

Buéc 4: (IR 2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-carbonyl) pyr-
olidin-2-yl)-2-(2, 3-diflophenyl)-2-(3-flophenyl) etyl metansulfonat

[00165] Bazo Huenig (0,75ml, 4,3mmol) va HATU (532mg, 1,40mmol) dugc bd sung vao
dung dich chita hydroclorua cta axit 1-benzyl-5-(benzyloxy)-4-oxo-1,4-dihydropyridazin-3-
carboxylic (398mg, 1,18mmol) trong DCM (6ml) & nhiét do trong phong,. Khudy & nhiét do
trong phong trong thdi gian 15 phit, sau d6 dugc bd sung dung dich chira (1R,2R)-2-(2,3-
diflophenyl)-2-(3-flophenyl)-1-((R)-pyrolidin-2-yl)etyl metansulfonat hydroclorua thd (430mg,
1,08mmol) trong DCM (6ml) va 1,1 duong lugng bazo Huenig. Hén hop ndy duoc khudy &
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nhiét do trong phong trong thoi gian 1 giod. Sau dé, hdn hop phan tmg dugc pha lodng bang
DCM va rua béng nuée va nude mudi. Lép hitu co duoc 1am kho trén Na,SO,, loc va cd. Sic
ky cot silicagel (EtOAc/EtOH/heptan) tao ra (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo-
1,4-dihydropyridazin-3-carbonyl)pyrolidin-2-y1)-2-(2,3-diflophenyl)-2-(3-flophenyl)etyl
metansulfonat (735mg) véi hiéu suit 95%. MS m/z 718,6 (MH").

Budc 5: (IR 2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropy-
ridazin-3-carbonyl)pyrolidin-2-yl) etyl metansulfonat

[00166] Dung dich chura (1R,2R)-1-((R)-1-(1-benzyl-5-(benzyloxy)-4-oxo0-1,4-
dihydropyridazin-3-carbonyl)pyrolidin-2-yl)-2-(2,3-diflophenyl)-2-(3-flophenyl)etyl
metansulfonat (735mg, 1,02mmol) trong metanol (15ml) duge suc nito. 10% paladi trén cacbon
(436mg) dugc bd sung vao va gin bong hydro. Binh nay duoc théo rong va duogc nap lai hydro
(3 14n) va sau d6 duoc khudy ky trong thoi gian 1 gid & nhiét dd trong phong trong khi quyén
hydro. Hon hop phan ung nay dugc loc qua celite va banh loc duwoc rira bf?mg MeOH. Dich loc
duoc co dé tao ra (1R,2R)-2-(2,3-diflophenyl)-2-(3-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-
dihydropyridazin-3-carbonyl)pyrolidin-2-yl)etyl metansulfonat thd ma duoc st dung & budc
tiép theo khong can tinh ché thém. MS m/z 538,5 (MH").

Buoe 6: (9aR,10S)-10-((R)-(2,3-diflophenyl) (3-flophenyl)metyl)-4-hydroxy-8,9,9a, 10-
tetrahydro-7H-pyrolo[1',2":4,5 |pyrazino[ 1,2-b]pyridazin-3, 5-dion

[00167] Kali cacbonat (566mg, 4,09mmol) dwoc bd sung vao dung dich chira (1R,2R)-2-(2,3-
diflophenyl)-2-(3-flophenyl)-1-((R)-1-(5-hydroxy-4-oxo-1,4-dihydropyridazin-3-carbonyl)pyz-
olidin-2-yl)etyl metansulfonat tho (550mg, 1,02mmol) trong DMF (20ml) va hdn hop nay dugc
khudy qua dém 6 nhiét d6 trong phong. Hdn hop phan tng dugc loc qua bd loc 1 micron va tinh
ché theo phuong phap séc ky long cao &p pha dao. Céc phan doan san pham dugc két hop, lam
dong lanh va lam dong kho nhanh d& tao ra (9aR,10S)-10-((R)-(2,3-diflophenyl)(3-
flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2':4,5]pyrazino[ 1,2-b]pyridazin-
3,5-dion (252mg, 0,57 1mmol, rin mau tréng) v6i hiu suit 56% sau hai budc. (400MHz,
MeOD) éppm 7,74 (br t, J=6,99 Hz, 1 H) 7,40 (s, 1 H) 7,37 (br s, 1 H) 7,23 - 7,36 (m, 1 H) 7,06
-7,16 (m, 1 H) 6,82 - 6,91(m, 1 H) 6,72 - 6,81 (m, 2 H) 5,81 (dd, J=9,61, 3,59 Hz, 1 H) 4,76 (d,
J=9,63 Hz, 1 H) 4,61 (brs, 1 H) 4,48 - 4,55 (m, 1 H) 3,84 - 3,94 (m, 1 H) 3,65(td, J=11,25, 7,38
Hz, 1 H) 2,04 - 2,14 (m, 1 H) 1,95 - 2,03 (m, 1 H) 1,80 -1,92 (m, 1 H) 1,50 (qd, J=11,67, 6,80
Hz, 1 H). MS m/z 442,4 (MH")
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Vi du 30. ((9aR, 10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a,10-

hexahydro-7H-pyrolo[1',2':4,5 [pyrazino[ 1, 2-b | pyridazin-4-yl) oxy)metyl metyl cacbonat
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Budc 1. iodometyl metyl cacbonat

[00168] Natri iodua (1,81g, 12mmol) duge bd sung vio dung dich chira clometyl metyl
cacbonat (1g, 8mmol) trong axeton (4ml). Tiép d6, huyén phii mau vang dugc khudy & nhiét do
40°C qua dém. Hon hop phan tng nay dugc dé ngudi dén nhiét do trong phong va c¢b. Can duge
pha lodng bang nudc va trong nuée natri thiosulfat va sau d6 dugc chiét bang DCM. Lép hitu
co duogc rua béng nudec mudi, 1am khod trén Na,SOs, loc va cd dé tao ra iodometyl metyl
cacbonat tho (1,27g, 5,88mmol, hiéu sut 73%) & dang diu mau vang. dugc st dung khéng can
tinh ché thém.

Budée 2. (((9aR,108)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2":4,5 |pyrazino[1,2-b]pyridazin-4-yl) oxy)metyl metyl cacbonat
[00169] Kali cacbonat (499mg, 3,6 1mmol) va iodometyl metyl cacbonat (520mg, 2,41mmol)
dugc bd sung vio dung dich chia (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-
hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion ~ (510mg,
1,2 1mmol) trong DMF (thé tich: 8,6ml) ¢ nhiét 6 0°C. Khudy & nhiét d6 0°C trong thoi gian 1
gid va sau d6 & nhiét d trong phong trong thoi gian mét gior nita. Hon hop phan tmg dugc loc
qua bd loc 1 micron va tinh ché theo phuong phép sic ky 1ong cao ap pha déo. Céc phéan doan
san pham dugc két hop, lam dong lanh va lam déng khé nhanh d tao ra (((9aR,108)-10-(R)-
(2,3-diflophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2"4,5pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat (367mg, 0,710mmol,
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rin mau tring) véi hiéu suit 59%. "H NMR (500MHz, Metanol-d4) & 7,72 (s, 1H), 7,47 (t, ] =
2,2 Hz, 1H), 7,39 — 7,21 (m, 2H), 7,13 (d, ] = 8,6 Hz, 3H), 7,00 (d, ] = 7,3 Hz, 2H), 5,81 (t, J =
4,2 Hz, 1H), 5,76 (d, = 10,2 Hz, 1H), 5,71 — 5,65 (m, 1H), 4,66 — 4,59 (m, 1H), 4,53 (s, 1H),
3,85 (t, J = 2,2 Hz, 3H), 3,78 (t, ] = 10,3 Hz, 1H), 3,63 (q, J = 10,4 Hz, 1H), 2,11 — 1,95 (m,
2H), 1,85 (s, 1H), 1,56 — 1,44 (m, 1H). MS m/z 512,4 (MH)).

Vi du 31 (9aR,108)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a, 10-
hexahydro-7H-pyrolo[1',2":4,5 [pyrazino[ 1,2-b]pyridazin-4-yl isobutyrat

¢ Hop chit 4 I

Vidu 31

[00170] Trietylamin (0,040ml, 0,28mmol) dugc bd sung vao dung dich chira (9aR,108)-10-
((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyra-
zino[1,2-b]pyridazin-3,5-dion (40mg, 0,094mmol) trong DCM (1ml), tiép theo 1a isobutyryl
clorua (0,020ml, 0,19mmol). H3n hop phan Gng nay dugc khudy trong thoi gian 30 phit & nhiét
d6 trong phong, sau dé dugc cd. Can dugc hoa tan trong DMSO va tinh ché theo phuong phép
sic ky 1ong cao 4p pha dao. Cac phan doan san phdm dugc két hop, 1am dong lanh va 1am déng
khé nhanh d& tao ra (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-3,5-dioxo-
3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl isobutyrat (26mg,
0,052mmol, rin mau trang) véi hiéu suit 55%. 'H NMR (400MHz, DMSO-d6) & 7,82 (t, ] = 7,1
Hz, 1H), 7,37 (dddd, J = 21,7, 15,9, 11,5, 4,8 Hz, 3H), 7,20 — 7,02 (m, 3H), 6,88 (s, 2H), 5,78
(d, J=10,1 Hz, 1H), 4,52 (dd, J =10,1, 4,9 Hz, 2H), 3,62 (dd, J = 12,1, 8,0 Hz, 1H), 3,48 (td, J
= 11,0, 6,6 Hz, 1H), 2,77 (hept, J = 7,1 Hz, 1H), 1,84 (dd, J = 11,8, 6,1 Hz, 2H), 1,66 (s, 1H),
1,22 (dd, J = 7,2, 3,9 Hz, 6H). MS m/z 494,5 (MH").

Vi du 32.  (((9aR 10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2":4, 5 [pyrazino[1,2-b]pyridazin-4-yl) oxy)metyl isobutyrat
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[00171] Kali cacbonat (118mg, 0,85mmol), kali iodua (141mg, 0,85mmol) va clometyl
isobutyrat (116mg, 0,85mmol) duoc bd sung vao dung dich chira (9aR,10S)-10-((R)-(2,3-diflo-
phenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]pyrazino[ 1,2-
b]pyridazin-3,5-dion (60mg, 0,142mmol) trong DMF (thé tich: 1,4ml) ¢ nhiét dd trong phong.
Khudy & nhiét d6 trong phong qua dém. Hén hop phan tng duoc loc qua bd loc 1 micron va
tinh ché theo phuong phép sic ky long cao 4p pha déo. Cac phan doan san phdm duoc két hop,
lam dong lanh va lam dong khd nhanh dé tao ra (((9aR,10S5)-10-((R)-(2,3-
diflophenyl)(phenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl isobutyrat (19mg, 0,036mmol, rin
mau trang) v6i hiéu suat 25%. 'H NMR (400MHz, DMSO-d6) & 7,83 (t, J = 7,1 Hz, 1H), 7,46 —
7,27 (m, 3H), 7,18 — 7,03 (m, 3H), 6,96 — 6,83 (m, 2H), 5,84 — 5,67 (m, 2H), 5,60 (d, J = 6,3
Hz, 1H), 4,52 — 4,31 (m, 2H), 3,67 — 3,38 (m, 2H), 2,02 — 1,76 (m, 2H), 1,66 (d, J = 11,3 Hz,
1H), 1,45 - 1,17 (m, 1H), 1,09 (dd, J = 7,0, 1,1 Hz, 6H). MS m/z 524,3 (MH").

Vi du 33. 1-(((9aR,10S)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a, 1 0-hexa-
hydro-7H-pyrolo[1',2":4,5 [pyrazino[1,2-b]pyridazin-4-yl) oxy)etyl metyl cacbonat

OH O
0] Kl
~
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[00172] Kali cacbonat (98mg, 0,71mmol), kali iodua (118mg, 0,71mmol), 18-crown-6 (12mg,
0,05mmol) va 1-cloetyl metyl cacbonat (98mg, 0,7 lmmol) duoc bd sung vao dung dich chia (-
9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,1 O-tetrahydro-7H-pyrolo[-
1',2%4,5]pyrazino[1,2-b]pyridazin-3,5-dion (50mg, 0,118mmol) trong DMF (thé tich: Iml) &
nhiét do trong phong. Khudy & nhiét d6 60°C trong thoi gian 4 git. Hon hop phan ting duoc loc
qua bd loc 1 micron va tinh ché theo phuong phép sic ky long cao ap pha dao. Cac phan doan
san pham duoc két hop, 1am d6ng lanh va 1am dong khd nhanh dé tao ra 1-(((92aR,108)-10-((R)-
(2,3-diflophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)etyl metyl cacbonat (12mg, 0,022mmol, rén
mau tring) v6i hidu sudt 19%. "H NMR (500MHz, cloform-d) § 7,40 (t, J = 6,9 Hz, 1H), 7,34
(s, 1H), 7,28 - 7,12 (m, 5H), 7,01 (d, J = 7,0 Hz, 2H), 6,70 (q, J = 5,3 Hz, 1H), 5,37 (dd, J =
10,5, 3,4 Hz, 1H), 4,59 (d, J = 10,5 Hz, 1H), 4,37 (ddd, J = 10,1, 6,3, 3,4 Hz, 1H), 3,93 - 3,85
(m, 4H), 3,64 (td, J = 11,2, 6,6 Hz, 1H), 2,00 (dt, J = 13,0, 6,8 Hz, 1H), 1,92 (dt, J = 12,9, 6,4
Hz, 1H), 1,84 -1,72 (m, 4H), 1,51 -1,40 (m, 1H). MS m/z 526,3 (MH").

Vi du 34 (9aR, 10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9, 9a, 1 0-
hexahydro-7H-pyrolo[1'2": 4,5 [pyrazino[1,2-b]pyridazin-4-yl isopropyl cacbonat

0 O J\ 0
« N, ) CI)J\O

DCM

¢ Hop chit 4 I Vidu34

[00173] Bazo Huenig (0,074ml, 0,43mmol), tiép theo 12 isopropyl clorofomat (0,18ml,
0,18mmol), dugc bdé sung vao dung dich chia  (9aR,10S)-10-((R)-(2,3-
diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]pyrazino[ 1,2
b]pyridazin-3,5-dion (60mg, 0,14mmol) trong DCM (2ml). Hén hop phéan tng ndy dugc khudy
trong thoi gian 2 gi¢ ¢ nhiét d6 trong phong, sau d6 dugc pha lodng bing etyl axetat. Hon hop
nay duoc rira béng nude va 16p hitu co duge lam kho trén Na,SOy, loc va c6. Cin dugc hoa tan
trong DMSO va tinh ché theo phuong phép sic ky léng cao ap pha dao. Céac phan doan san
pham duge két hop, lam déng lanh va lam dong kho nhanh dé tao ra (9aR,108)-10-((R)-(2,3-
diflophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
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pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl isopropyl cacbonat (17mg, 0,032mmol, rin mau
trdng) véi hidu sut 23%. 'H NMR (500MHz, DMSO-d6) 6 ppm 7,86 (br t, J=6,92 Hz, 1 H)
7,34 - 7,49 (m, 3 H) 7,10 - 7,17 (m, 3 H) 6,88 - 6,95 (m, 2 H) 5,82 (dd, J=10,23, 3,37 Hz, 1 H)
4,90 (dt, J=12,44, 6,13 Hz, 1 H) 4,54 - 4,59 (m, 2 H) 3,63 - 3,70 (m, 1 H) 3,45 - 3,63 (m, 1 H)
1,84 -1,94 (m, 2 H) 1,65 -1,83 (m, 1 H) 1,18 -1,37 (m, 7 H). MS m/z 510,4 (MH").

Vi du 35 (9aR, 108)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1'2":4,5 [pyrazino[1,2-b]pyridazin-4-yl dimetylcarbamat

\N/
0
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( Hop chit 4 Vi du 35

[00174] Trietylamin (0,13ml, 0,95mmol), tiép theo 1a DMAP (7mg, 0,06mmol) va dimetyl-
carbamic clorua (0,065ml, 0,71mmol), duwoc bé sung vao dung dich chira (9aR,10S)-10-((R)-
(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion (50mg, 0,12mmol) trong DCM (1,2ml). Hon
hop phan tng nay dugc khudy qua dém & nhiét d6 trong phong, loc va sau d6 duoc cd. Cin
dugc hoa tan trong DMSO va tinh ché theo phuong phép sic ky 16ng cao 4p pha dao. Céc phéan
doan san phim dugc két hop, lam déng lanh va lam d6ng khd nhanh dé tao ra (9aR,10S)-10-
((R)-(2,3-diflophenyl)(phenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl dimetylcarbamat (32mg, 0,064mmol, rin mau
tréng) v6i hiéu suét 54%. '"H NMR (500MHz, Metanol-d4) & 7,72 (br m, 1H), 7,49 (br s, 1H),
7,34 (m, 1H), 7,29 (m, 1H), 7,15 (m, 3H), 7,01 (m, 2H), 5,81 (br m, 1H), 4,67 (m, 1H), 4,58 (br
m, 1H), 3,81 (m, 1H), 3,60 (br m, 1H), 3,15 (br s, 3H), 3,02 (br s, 3H), 2,01 (br m, 2H), 1,85 (br
m, 1H), 1,49 (br m, 1H). MS m/z 495,3 (MH").

Vi duy 36. (((9aR,10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2":4,5 Jpyrazino[ 1,2-b]pyridazin-4-yl) oxy)metyl ~ 4-metylpiperazin-1-
carboxylat
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Budc 1. Clometyl 4-metylpiperazin-1-carboxylat

[00175] Clometyl carbonocloridat (0,2ml, 2,25mmol) duge bd sung véo dung dich chia 1-m-
etylpiperazin (0,51ml, 4,6mmol) trong DCM (10ml) & nhiét d6 0°C va hén hop nay dugc khudy
6 nhiét d6 0°C trong thoi gian 3 giv. Hon hop phan tmg nay duoc t6i bang dung dich nudc
NaHCO; 5% va chiét bing DCM. Lép hitu co duge 1am khé trén Na,SO, loc va ¢b dé tao ra
clometyl 4-metylpiperazin-1-carboxylat thé ma dugc st dung & bude tiép theo khong cin tinh
ché thém. MS m/z 193,5 (MH).

Budc 2. (((9aR, 108)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2":4,5 [pyrazino[ 1, 2-b]pyridazin-4-yl) oxy)metyl ~ 4-metylpiperazin-1-
carboxylat

[00176] Kali cacbonat (118mg, 0,85mmol), kali iodua (94mg, 0,57mmol) va clometyl 4-mety-
Ipiperazin-1-carboxylat (109mg, 0,57mmol) dugc bd sung vao dung dich chtra (9aR,108)-10-
((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyra-
zino[1,2-b]pyridazin-3,5-dion (60mg, 0,142mmol) trong DMF (1ml) ¢ nhiét d¢ trong phong.
Khudy & nhiét d6 trong phong trong thoi gian 3 gio. Thém clometyl 4-metylpiperazin-1-
carboxylat (109mg, 0,57mmol) dugc bd sung vio va hdn hop nay duoc khudy qua dém. Hén
hop phan g duoc loc qua bd loc 1 micron va tinh ché theo SFC (CO,/MeOH). Cac phéan doan
san phim dugc két hop, lam déng lanh va lam déng kho nhanh d tao ra (((9aR,10S)-10-((R)-
(2,3-diflophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
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pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl 4-metylpiperazin-1-carboxylat (8mg,
0,013mmol, ran mau trdng) v6i hiéu sut 9%. 'H NMR (500MHz, DMSO-d6) & 7,87 (t, J = 7,0
Hz, 1H), 7,47 - 7,31 (m, 3H), 7,21 - 7,07 (m, 3H), 7,01 - 6,85 (m, 2H), 5,83 - 5,70 (m, 2H), 5,61
(d, J = 6,4 Hz, 1H), 4,50 (dd, J = 13,9, 7,2 Hz, 2H), 3,70 - 3,59 (m, 1H), 3,54 (td, J = 11,2, 6,6
Hz, 1H), 3,38 (d, J = 5,6 Hz, 4H), 2,30 (s, 4H), 2,20 (s, 3H), 1,98 -1,82 (m, 2H), 1,70 (d, J =
15,9 Hz, 1H), 1,30 (ddd, J=17,8, 15,4, 9,0 Hz, 1H). MS m/z 580,4 (MH").

Vi du 37.  (((9aR 10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2':4,5 [pyrazino[1,2-b]pyridazin-4-yl) oxy)metyl L-valinat
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Bucce 1 (((9aR, 10S)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2':4,5 [pyrazino[ 1, 2-b]pyridazin-4-yl) oxy)metyl (tert-butoxycarbonyl)-
L-valinat

[00177] K,CO; (78mg, 0,57mmol), va KI (94mg, 0,57mmol), duogc bd sung viao dung dich
chira (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-p-
yrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (80mg, 0,19mmol) trong DMF (thé tich:
1,8ml). Hon hop niy duoc lam lanh dén nhiét 9 0°C va clometyl (tert-butoxycarbonyl)-L-
valinat (151mg, 0,57mmol) duoc bd sung vao. Hon hop phan tng nay duoc khuéy & nhiét do
trong phong qua dém va sau d6 dugc pha loing bing EtOAc. Lép hitu co duoc rira bing nude,
1am kho trén Na,SOy, loc va cb. Sic ky cét silicagel (DCM/MeOH) tao ra (((9aR,108)-10-((R)-
(2,3-diflophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl (tert-butoxycarbonyl)-L-valinat
(90mg) vaéi hiéu suit 73%. MS m/z 654,2 (MH.

Bucce 2. (((9aR, 108)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a,10-
hexahydro-7H-pyrolo[1',2':4,5 [pyrazino[1,2-b]pyridazin-4-yl) oxy)metyl L-valinat

[00178] HCI (4,0M trong dioxan, 0,7ml, 2,8mmol) dugc bd sung nhé giot vao dung dich chira
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[ 1',2":4,5-
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Jpyrazino[1,2-b]pyridazin-4-yl)oxy)metyl (tert-butoxycarbonyl)-L-valinat (90mg, 0,138mmol)
trong dioxan (thé tich: 460pl) & nhiét d6 0°C. Hon hop nay dugc khudy trong thoi gian 5 gid &
nhiét d6 0°C va duogc duy tri ¢ nhiét d 0°C qua dém. Hon hop phan tng nay duoc ¢b va cin
duoc tinh ché theo phuong phép sic ky long cao &p pha dao dé tao ra mudi format cia
(((%aR,10S)-10-((R)~(2,3-diflophenyl)(phenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-p-
yrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl L-valinat (14mg) véi hiéu sudt 14%. 'H
NMR (500MHz, Metanol-d4) & 7,74 (m, 1H), 7,51 (s, 1H), 7,35 (m, 1H), 7,28 (m, 1H), 7,15
(m, 3H), 7,01 (m, 2H), 5,93 (d, J = 6 Hz, 1H), 5,78 (m, 1H), 5,73 (m, J = 6 Hz, 1H), 4,64 (m,
1H), 4,54 (m, 1H), 3,80 (m, 1H), 3,65 (m, 1H), 2,15 (m, 1H), 2,03 (m, 2H), 1,87 (m, 1H), 1,53
(m, 1H), 1,04 (d, J =7 Hz, 3H), 0,98 (d, J =7 Hz, 3H). MS m/z 553,3 (M+1).

Vi du 38 (9aR 105)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-4-metoxy-8, 9, 9a, 1 0-tetrahydro-
7H-pyrolo[1',2":4,5 [pyrazino[1,2-b]pyridazin-3,5-dion
OH © o o

[00179] Kali cacbonat (49mg, 0,35mmol) va iodometan (67mg, 0,47mmol) dugc bd sung vio
dung dich chtra (9aR,10S)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetra-
hydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (50mg, 0,12mmol) trong DMF
(thé tich: Iml) & nhiét d6 trong phong. Khudy & nhiét do trong phong qua d&m. Hon hop phan
ting duoc loc qua bd loc 1 micron va tinh ché theo phuong phép sic ky léng cao 4p pha dao.
Céc phan doan san phﬁm duoc két hop, lam dong lanh va lam dong kho nhanh d tao ra
(%9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-metoxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion (20mg, 0,046mmol, rin mau tring) véi hidu
sudt 39%. '"H NMR cuia monohydrat (500MHz, cloform-d) § 7,52 - 7,45 (m, 2H), 7,28 - 7,22
(m, 1H), 7,21 - 7,14 (m, 1H), 7,14 - 7,09 (m, 3H), 7,05 - 6,99 (m, 2H), 5,41 (dd, ] =9,2, 3,3 Hz,
1H), 4,64 (d, ] = 9,2 Hz, 1H), 4,41 (ddd, ] = 10,1, 6,5, 3,4 Hz, 1H), 4,04 (s, 3H), 3,94 - 3,85 (m,
1H), 3,73 (td, J = 11,3, 6,7 Hz, 1H), 2,11 (dt, J = 13,2, 6,9 Hz, 1H), 2,00 (dt, J = 12,8, 6,6 Hz,
1H), 1,94 -1,80 (m, 1H), 1,65 -1,53 (m, 3H). MS m/z 438,2 (MH").
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Vi du 39 (YaR, 10S)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a, 10-
hexahydro-7H-pyrolo[1',2":4,5 Jpyrazino[1,2-b]pyridazin-4-yl 3-metoxy-3 -metylbutanoat

o}
0 vl
OH O J\/kOMe o 0
O N HO O\ N
EtzN

’, iy N ,N/, iy
N HATU N
DMF

[00180] Bazo Huenig (0,10ml, 0,57mmol) va& HATU (70mg, 0,18mmol) dugc bd sung vao
dung dich chira axit 3-metoxy-3-metylbutanoic (21mg, 0,16mmol) trong DMF (1ml) & nhiét do
trong phong. Khudy & nhiét dd trong phong trong thoi gian 15 phut, sau d6 dugc bd sung dung
dich chtra (9aR,10S)-1 0-((R)~(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (60mg, 0,14mmol) va bazo Huenig
(0,027ml, 0,16mmol) trong DMF (1ml). Hn hop phan ting nay dwoc khudy qua dém & nhiét do
trong phong, loc va tinh ché theo phuwong phép séc ky 16ng cao ap pha dao. Cac phan doan san
pham dugc két hop, 1am déng lanh va lam ddng khd nhanh dé tao ra (9aR,10S)-10-((R)-(2,3-dif-
lophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2' :4,5]pyrazino[1,2-
b]pyridazin-4-yl 3-metoxy-3-metylbutanoat (5mg, 0,008mmol, rin mau tring) véi hiéu sudt 6%.
'HNMR (500MHz, Metanol-d4) § 7,71 (m, 1H), 7,47 (s, 1H), 7,34 (m, 1H), 7,28 (m, 1H), 7,14
(m, 3H), 6,99 (m, 2H), 5,80 (m, 1H), 4,66 (m, 1H), 4,58 (m, 1H), 3,80 (m, 1H), 3,62 (m, 1H),
3,36 (s, 3H, chong lan), 2,90 (s, 2H), 2,02 (m, 2H), 1,86 (m, 1H), 1,51 (m, 1H), 1,43 (s, 6H).
MS m/z 538,2 (MH").

[00181] Vi du 40. (9aR, 10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a, 10-
hexahydro-7H-pyrolo[1',2":4,5 pyrazino[1,2-b]pyridazin-4-yl 2-metoxy-2-metylpropanoat
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[00182] Hbdn hop gdm axit 2-metoxy-2-metylpropanoic (56mg, 0,47mmol) va oxalyl clorua
(115pl, 1,31mmol) dugc lam 4m nhe trong thoi gian 5 phut ¢ nhiét do 50°C. Hon hop nay dugc
gill & nhiét do trong phong trong thoi gian 1 gid, va sau d6 & nhiét do 40°C trong thoi gian 30
phit. Luong du ciia oxalyl clorua duoc loai bo trong diéu kién ap suét giam. Can dugc bd sung
vao dung dich chta (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-
tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion  (40mg, 0,094mmol) va
trimetylamin (0,040ml, 0,28mmol) trong DCM (1ml) va khudy & nhiét d9 trong phong trong
thoi gian 2 ngay. Hon hop phan tmg nay duoc loc va tinh ché theo phuong phép séc ky 16ng cao
ap pha dao. Cac phan doan san phdm dugc két hop, lam dong lanh va lam dong khé nhanh dé
tao ra (9aR,1OS)-l0-((R)-(2,3-diﬂopheny])(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro—
TH-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl 2-metoxy-2-metylpropanoat (28mg,
0,052mmol, rén mau tréng) véi hiéu suit 56%. 'HNMR (400MHz, DMSO-d6) § 7,83 (t, J = 7,1
Hz, 1H), 7,50 — 7,25 (m, 3H), 7,18 — 7,02 (m, 3H), 6,88 (s, 2H), 5,79 (s, 1H), 4,67 — 4,40 (m,
2H), 3,63 (t, J = 9,9 Hz, 1H), 3,49 (td, T = 11,0, 6,5 Hz, 1H), 1,94 — 1,77 (m, 2H), 1,47 (s, 5H),
1,32 - 1,11 (m, 1H). MS m/z 524,3 (MH").

[00183] i du 4] (((9aR, 10S)-10-((R)-(2,3-diflophenyl) (phenyl) metyl)-3, 5-dioxo-

3,5,8 9,9a,10-hexahydro-7H-pyrolo[1',2":4,5 Jpyrazino[1,2-b ] pyridazin-4-yl) oxy) metyl 2-
metoxy-2-metylpropanoat
o ,—cl
Cl—IS(~O
O
BU4NHSO4
HO\ﬂ/koMe NaHCO;
DCM/H,O
)

tbude 1

¢ Hop chat 4 E Vidy 4l

Budc 1. Clometyl 2-metoxy-2-metylpropanoat
[00184] Hén hop gdm axit 2-metoxy-2-metylpropanoic (1g, 8,5mmol), NaHCO; (2,84¢,
33,9mmol), tetrabutylamoni hydro sulfat (0,287g, 0,847mmol) va clometyl sulfocloridat
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(0,942ml, 9,31mmol) trong 20ml nude: diclometan (theo ty 1& 1:1) duoc khuéy & nhiét do trong
phong trong thoi gian 1 giod. Pha hitu co duoc tach va 1am khd trén khan magie sulfat. Sau khi
loc, dung moi dugc loai bo trong chén khong dé tao ra clometyl 2-metoxy-2-metylpropanoat

thd (1g, chit 1ong khong mau) ma duoc st dung khong can tinh ché thém.

Buée 2. (((9aR, 10S)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9,9a, 10-
hexahydro-7H-pyrolo[1'2":4,5pyrazino[1,2-b]pyridazin-4-yl) oxy)metyl 2-metoxy-2-
metylpropanoat

[00185] Kali cacbonat (118mg, 0,85mmol), kali iodua (141mg, 0,85mmol) va clometyl 2-
metoxy-2-metylpropanoat (142mg, 0,85mmol) dugc b sung vao dung dich chira (9aR,10S)-10-
((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion (60mg, 0,142mmol) trong DMF (1,4ml) &
nhiét do trong phong. Hon hop nay duoc khudy qua dém. Han hop phéan tng duge loc qua bd
loc 1 micron va tinh ché theo phuong phédp sic ky long cao ap pha dao. Cac phéan doan san
phém duoc két hop, 1am ddng lanh va lam déng kho nhanh dé tao ra (((9aR,10S)-10-((R)~(2,3-
diflophenyl)(phenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl ~2-metoxy-2-metylpropanoat (8mg,
0,015mmol, rén mau tring) véi hidu sudt 10%. "H NMR (400MHz, DMSO-d6) & 7,83 (t, J = 7,0
Hz, 1H), 7,51 = 7,25 (m, 3H), 7,17 - 6,95 (m, 3H), 6,99 — 6,84 (m, 2H), 5,85 — 5,69 (m, 2H),
5,68 (d, J = 6,3 Hz, 1H), 4,58 — 4,32 (m, 2H), 3,68 — 3,41 (m, 2H), 3,15 (s, 3H), 1,86 (dt, J =
12,3, 6,5 Hz, 2H), 1,64 (q, ] = 17,2, 13,7 Hz, 1H), 1,31 (s, 6H). MS m/z 554,3 (MH").

Vi du 42, Metyl 2-(((((9aR 108)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-
3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2':4,5 Jpyrazino[1,2-b] pyridazin-4-
yl)oxy)metoxy)carbonyl) oxy)-2-metylpropanoat
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Budc 1. metyl 2-(((clometoxy) carbonyl)oxy)-2-metylpropanoat

[00186] Pyridin ((0,5ml, 1,3mmol) va& metyl 2-hydroxy-2-metylpropanoat (600mg,
5,08mmol) duoc bd sung vao dung dich chua clometyl carbonocloridat (600mg, 4,65mmol)
trong DCM (10ml) ¢ nhiét d§ 0°C va hén hop nay dugc khudy & nhiét d6 0°C trong thoi gian 1
gio va sau d6 ¢ nhiét do trong phong trong thoi gian 2 gid. Hén hop phan ting nay duoc tdi
bang 2N dung dich nudc HCI va chiét bing DCM. Lép hitu co duge lam kho trén Na,SO,, loc
va co dé tao ra metyl 2-(((clometoxy)carbonyl)oxy)-2-metylpropanoat thd ma dwge st dung &
bute tiép theo khong can tinh ché thém.

Bucc 2. Metyl 2-((((((9aR, 10S)-10-((R)-(2, 3-diflophenyl) (phenyl)metyl) -3, 5-dioxo-
3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5 Jpyrazino[1, 2-b]pyridazin-4-
yloxy)metoxy)carbonyl) oxy)-2-metylpropanoat

[00187] Kali cacbonat (118mg, 0,85mmol), kali iodua (94mg, 0,57mmol) va metyl 2-(((clom-
etoxy)carbonyl)oxy)-2-metylpropanoat (30mg, 0,14mmol) dugc bd sung vao dung dich chira (-
9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolol[-
1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (60mg, 0,142mmol) trong DMF (0,5ml) & nhiét do
trong phong. Khudy & nhiét do trong phong trong thoi gian 4 gio. Hon hop phan tng dugc loc
qua bd loc 1 micron va tinh ché theo phuong phap séc ky 16ng cao ap pha dao. Cac phan doan
san phim duoc két hop, lam déng lanh va lam déng kho nhanh @& tao ra metyl 2-
((((((9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-4-yl)oxy)metoxy)carbonyl)oxy)-2-metylpropanoat
(9mg, 0,015mmol, ran mau tring) véi hiéu sudt 11%. "H NMR (500MHz, DMSO-d6) & 7,87 (s,
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1H), 7,39 (d, J = 23,5 Hz, 3H), 7,12 (d, J = 4,0 Hz, 3H), 6,94 (d, J = 7,8 Hz, 2H), 5,84 — 5,58
(m, 3H), 4,50 (d, J = 10,0 Hz, 2H), 3,68 (m, 5H), 1,88 (s, 2H), 1,70 (s, 1H), 1,57 (s, 6H), 1,29
(s, 1H). MS m/z 598,2 (MH").

Vidu 43. (9aR,108)-10-((R)-(2,3-diflophenyl) (phenyl) metyl)-4-((5-metyl-2-oxo-1, 3-dioxol-4-yl) -
metoxy)-8,9,9a, 10-tetrahydro-7H-pyrolo[1',2":4,5 [pyrazino[1,2-b Jpyridazin-3, 5-dion

B 3
Cl o] b butanon l o)

N buse 1

" Hop chét 4 E Vidu43

Budre 1. 4-(iodometyl)-5-metyl-1,3-dioxol-2-on

[00188] Natri iodua (1,51g, 10,1mmol) dugc bé sung vao dung dich chita 4-(clometyl) -5-
metyl-1,3-dioxol-2-on (500mg, 3,37mmol) trong butanon (10ml) & nhiét d trong phong va hon
hop nay dugc khudy & nhiét d6 60°C trong thoi gian 90 phuit. Hdn hop phan tGng duoc loc va
cd. Séc ky cot silicagel (EtOAc/heptan) tao ra 4-(iodometyl)-5-metyl-1,3-dioxol-2-on (622mg,
2,59mmol) v6i hiéu suat 77%. MS m/z 241,0 (MH").

Budc 2. (9aR,10S)-10-((R)-(2,3-diflophenyl) (phenyl) metyl)-4-((5-metyl-2-oxo-1, 3-dioxol-4-yl)-
metoxy)-8,9,9a, 10-tetrahydro-7H-pyrolo[1'2":4,5 [pyrazino[ 1,2-bpyridazin-3, 5-dion

[00189] Kali cacbonat (41mg, 0,30mmol) va 4-(iodometyl)-5-metyl-1,3-dioxol-2-on (57mg,
0,24mmol) dugc bd sung vao dung dich chua (9aR,105)-10-((R)-(2,3-
diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-
b]pyridazin-3,5-dion (50mg, 0,12mmol) trong DMF (1ml) & nhiét d trong phong. Khudy &
nhiét do trong phong qua dém. Hon hop phan ung duoc loc qua bd loc 1 micron va tinh ché

theo phuong phép sic ky léng cao 4p pha dao. Cac phén doan san phim duoc két hop, 1am



48300

ddng lanh va 1am déng khd nhanh dé tao ra (9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-
4-((5-metyl-2-ox0-1,3-dioxol-4-yl)metoxy)-8,9,9a,10-tetrahydro-7H-

pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion (32mg, 0,059mmol, rin mau tring) véi hiéu
sudt 50%. 'H NMR (400MHz, cloform-d) § 7,49 - 7,40 (m, 2H), 7,25 - 7,19 (m, 1H), 7,19 -
7,07 (m, 4H), 7,03 - 6,96 (m, 2H), 5,41 (dd, J = 9,4, 3,3 Hz, 1H), 5,18 (d, J = 13,3 Hz, 1H), 5,10
(d, J=13,3 Hz, 1H), 4,60 (d, J = 9,3 Hz, 1H), 4,38 (ddd, J = 10,0, 6,4, 3,3 Hz, 1H), 3,92 - 3,83
(m, 1H), 3,68 (td, J = 12,1, 11,3, 6,7 Hz, 1H), 2,17 (s, 3H), 2,08 (dt, ] = 13,1, 6,7 Hz, 1H), 1,97
(dt, J=13.5, 6,2 Hz, 1H), 1,92 -1,78 (m, 1H), 1,57 -1,48 (m, 1H). MS m/z 536,2 (MH").

Vi du 44 (9aR, 10S)-10-((R)-(2,3-diflophenyl) (phenyl)metyl)-3, 5-dioxo-3,5,8,9, 9, 10-
hexahydro-7H-pyrolo[1',2':4,5 |pyrazino[ 1,2-b]pyridazin-4-yl 4-metylpiperazin-1-carboxylat

I
N

C Hop chét 4

[00190] Kali cacbonat (98mg, 0,71mmol) va 4-metylpiperazin-1-carbonyl clorua (58mg,
0,35mmol) dugc bd sung vio dung dich chua (9aR, 10S)-10-((R)-(2,3-
diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2':4,5]pyrazino[ 1,2-
b]pyridazin-3,5-dion (60mg, 0,14mmol) trong DMF (1,5ml) & nhiét do trong phong. Khudy &
nhiét do trong phong qua dém. Hon hop phan tng duoc loc qua bod loc 1 micron va tinh ché
theo phuong phap sic ky 1éng cao 4p pha dao. Cac phan doan sin phim duoc két hop, lam
déng lanh va lam dong kho nhanh dé tao ra (9aR, 1 0S)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-
3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[ 1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl 4-
metylpiperazin-1-carboxylat (63mg, 0,11mmol, rin mau tring) v6i hidu sudt 81%. 'H NMR
(400MHz, MeOD) 6 ppm 7,70 (br s, 1 H) 7,45 (br s, 1 H) 7,23 - 7,38 (m, 2 H) 7,04 - 7,20 (m, 3
H) 6,90 - 7,04 (m, 2 H) 5,81 (br s, 1 H)4,64 (d, J=10,17 Hz, 1 H) 4,56 (br s, 1 H) 3,68 - 3,89 (m,
3 H) 3,43 - 3,66 (m, 3 H) 2,70 (br s, 4 H) 2,44 (br s, 3 H) 1,92 - 2,08 (m, 2 H) 1,75 -1,89(m, 1
H) 1,47 (br s, 1 H). MS m/z 550,5 (MH").
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Bang Ic. Cdc vi du bo sung c6 thé duoe diéu ché theo cdc phwong phdp néu trén bing céch sir

dung cdc chdt phan img séin ¢ trén thi truomg va cde hop chat 2 dén 5.

biéu ché £
Vi 511.1 Khoi

{ Chu triic dugctheo |\ oo 1H NMR
sb phuong

phip s | MH

45 (500MHz, cloform-d) &
7,48 (s, 1H), 7,31 - 7,22 (m,
3H), 7,20 - 7,11 (m, 2H),
6,83 (t, ] =8,1 Hz, 1H),
6,72 - 6,63 (m, 2H), 5,99 (d,
J=6,4Hz, 1H), 5,85 (d,
1H), 5,32 - 5,29 (m, 1H),
4,46 - 4,38 (m, 1H), 4,27 (d,
I=9,7Hz, 1H), 3,92 (s,
3H), 3,88 - 3,80 (m, 1H),
3,70 - 3,61 (m, 1H), 2,09 -
2,00 (m, 1H), 1,99 -1,91 (m,
1H), 1,90 -1,78 (m, 1H),
1,58 -1,47 (m, 1H).

Vidu30 | 530,4

46 (500MHz, Metanol-d4) &

7,74 (m, 1 H), 7,47 (s, 1H),
7,35 (m, 1H), 7,28 (m, 1H),
7,13 (m, 3H), 7,02 (m, 2H),
5,84 (d, 1H, J =6 Hz), 5,77
(m, 1H), 5,74 (d, 1H, =6
Hz), 4,64 (m, 1H), 4,54 (m,
1H), 4,39 (m, 1H), 4,33 (m,
1H), 3,81 (m, 1H), 3,70 (m,
2H), 3,63 (m, 1H), 3,40 (m,
3H), 2,02 (m, 2H), 1,86 (m,

1H), 1,50 (m, 1H).

Vidu32 | 556,3

47 (500MHz, Metanol-d4) §
7,72 (br m, 1H), 7,50 (br s,
1H), 7,35 (m, 1H), 7,29 (m,
1H), 7,15 (m, 3H), 7,02 (m,
2H), 5,82 (br m, 1H), 4,67
(m, 1H), 4,58 (br m, 1H),
3,81 (m, 1H), 3,60 (br m,
1H), 3,53 (br m, 1H), 3,44
(br s, 1H), 3,13 (br s, 2H),
3,00 (br s, 2H), 2,02 (br m,
2H), 1,86 (br m, 1H), 1,50
(br m, 1H), 1,28 (br s, 3H).

Vidu35 | 509,3
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48
(500MHz, Metanol-d4) &
7,73 (br m, 1H), 7,47 (br s,
1H), 7,34 (br m, 1H), 7,29
(br m, 1H), 7,14 (br m, 3H),
7,02 (br m, 2H), 5,82 (br m,
Vidu35 | 5353 | 1H), 4,67 (m, 1H), 4,58 (br
m, 1H), 3,82 (br m, 1H),
3,63 (br m, 3H), 3,49 (br m,
2H), 2,02 (br m, 2H), 1,85
(br m, 1H), 1,72 (br m, 6H),
1,49 (br m, 1H).

49 (500MHz, DMSO0-d6) &

ppm 7,85 (br t, J=6,80 Hz, 1
H) 7,33 -7,49 (m, 3 H) 7,10
- 7,15 (m, 3 H) 6,89 - 6,96
(m, 2 H) 5,77 - 5,85 (m, 1
Vidu34 | 524,4 |H) 4,50 - 4,59 (m, 2 H) 3,60
- 3,69 (m, 1 H) 3,54 (td,
J=11,14, 6,80 Hz, 1 H) 1,85
-1,97 (m, 2 H) 1,73 (br d,
J=7,09Hz, 1 H) 1,51 (5, 9
H) 1,24 -1,47 (m, 1 H)

50 (500MHz, DMSO-d6) &

ppm 7,86 (brt, J=6,92 Hz, 1
H) 7,34 - 7,49 (m, 3 H) 7,10
- 7,15 (m, 3 H) 6,88 - 6,95
(m, 2 H) 5,83 (dd, J=10,29,

Vidu34 | 526,3 | 3,43 Hz, 1 H) 4,53 - 4,60
(m, 2 H) 4,30 - 4,40 (m, 2
H) 3,61 - 3,70 (m, 3 H) 3,42
-3,61 (m, 1 H) 1,85-1,93
(m, 2 H) 1,66 -1,77 (m, 1
H) 1,24 -1,33 (m, 1 H)

51 (500MHz, DMSO-d6) &

7,86 (t, ] =7,1 Hz, 1H),
7,46 - 7,39 (m, 1H), 7,39 -
7,33 (m, 1H), 7,16 - 7,08
(m, 3H), 6,97 - 6,90 (m,
2H), 5,80 - 5,71 (m, 3H),
Vidu32 {5263 | 561 (d,J=6,5Hz 1H),
4,54 - 4,45 (m, 2H), 4,26 -
4,13 (m, 2H), 3,67 - 3,58
(m, 1H), 3,56 - 3,46 (m,
1H), 1,95 -1,84 (m, 2H),
1,76 -1,64 (m, 1H), 1,36 -
1,22 (m, 4H).
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52 (500MHz, DMSO-d6) 3
7,87 (t,J=7,1 Hz, 1H),
7,45 - 7,39 (m, 2H), 7,39 -
7,33 (m, 1H), 7,16 - 7,09
(m, 3H), 6,98 - 6,92 (m,
2H), 5,77 (dd, T = 10,1, 3.4
Hz, 1H), 5,72 (d, T = 6.5

Vidu32 | 5403 | Hz 1H), 5,63 (d,J=6.4
Hz, 1H), 4,85 (hept, J = 6,3
Hz, 1H), 4,53 - 4,46 (m,
2H), 3,62 (dd, T = 11,5, 8,6
Hz, 1H), 3,49 (td, J= 11,0,
6,6 Hz, 1H), 1,93 -1,83 (m,
2H), 1,75 -1,63 (m, 1H),
1,31 -1,25 (m, 7H).

53 (500MHz, DMSO-d6) 5

7,85 (t, 1="7,1 Hz, 1H),
7,50 - 7,39 (m, 2H), 7,39 -
7,32 (m, 1H), 7,15 - 7,08
(m, 3H), 6,93 - 6,86 (m,
2H), 5,82 (dd, =10,3, 3,5
Hz, 1H), 4,62 - 4,51 (m,
2H), 4,27 (¢, 1= 7,1 Hz,
2H), 3,71 - 3,62 (m, 1H),
3,58 - 3,48 (m, 1H), 1,94 -
1,83 (m, 2H), 1,76 -1,64 (m
1H), 1,36 -1,22 (m, 4H).

Vidu34 | 496,3

>

54 (500MHz, DMS0-d6) §

7,85 (t, 1="7,0 Hz, 1H),
7,47 (s, 1H), 7,46 - 7,39 (m,
1H), 7,39 - 7,33 (m, 1H),
7,15 - 7,08 (m, 3H), 6,93 -
6,86 (m, 2H), 5,82 (dd, J =
10,2, 3,5 Hz, 1H), 4,61 -
4,52 (m, 2H), 3,86 (s, 3H),
3,66 (dd, J=11,8, 8,5 Hz,
1H), 3,53 (td, J= 11,1, 6,7
Hz, 1H), 1,96 -1,82 (m,
2H), 1,78 -1,64 (m, 1H),
1,27 (dt, J=18,0, 9,2 Hz,
1H).

Vidu34 | 482,2

55 (500MHz, DMSO-d6) §

7,87 (t, ] ="7,0 Hz, 1H),
7,47 - 7,33 (m, 3H), 7,16 -
7,08 (m, 3H), 6,99 - 6,93
(m, 2H), 5,77 (dd, 7= 10,2,
3,3 Hz, 1H), 5,67 (d, 1= 6,5
Hz, 1H), 5,58 (d, ] = 6,4
Hz, 1H), 4,49 (d, ] = 9,9
Hz, 2H), 3,67 - 3,58 (m,
1H), 3,54 - 3,46 (m, 1H),
1,92 -1,84 (m, 2H), 1,74 -
1,62 (m, 1H), 1,47 (s, 9H),

Vidu32 | 5543
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1,33 -1,22 (m, 1H).

56

Vidu 33

540,3

(500MHz, cloform-d) &
7,47 (s, 1H), 7,41 (t, 1 = 6,9
Hz, 1H), 7,28 - 7,22 (m,
1H), 7,22 - 7,12 (m, 2H),
6,83 (t, ] =7,9 Hz, 1H),
6,74 (d, J=7,8 Hz, 2H),
5,97 (d, J=6,3 Hz, 1H),
5,83 (d, J=6,3 Hz, 1H),
5,37(dd, J=9,8, 3,4 Hz,
1H), 4,59 (d, J =9,8 Hz,
1H), 4,41 - 4,34 (m, 1H),
3,87 -3,79 (m, 1H), 3,73 (t,
I=6,5Hz, 2H), 3,64 (td, J
=11,3, 6,7 Hz, 1H), 3,37 (s
3H), 2,73 (t, ] = 6,5 Hz,
2H), 2,08 - 2,00 (m, 1H),
1,94 (dt, J=12,9, 6,5 Hz,
1H), 1,87 -1,75 (m, 1H),
1,52 -1,41 (m, 1H).

>

57

Vi du 36,
budc 2

525,3

(500MHz, cloform-d) &
7,45 (d, J=2,1 Hz, 2H),
7,26 - 7,22 (m, 1H), 7,17 -
7,11 (m, 4H), 7,01 (dt, J =
6,1, 1,6 Hz, 2H), 5,95 (d, J
=6,2Hz, 1H),5,77(d,J =
6,1 Hz, 1H), 5,39 (dd, J =
9,7,3,4Hz, 1H), 4,63 (d, J
=9,5Hz, 1H), 4,44 - 4,36
(m, 1H), 3,84 (t, J = 10,1
Hz, 1H), 3,68 (td, J=11,1,
6,7Hz, 1H), 2,97 (d, ] =
12,8 Hz, 6H), 2,10 - 2,03
(m, 1H), 1,96 (dd, J = 13,0,
6,6 Hz, 1H), 1,82 (d, J =
10,4 Hz, 1H), 1,55 -1,48
(m, 1H).

58

Vidu3l

466,5

(400MHz, DMSO-d6) &
7,82 (t, ] =7,0 Hz, 1H),
7,48 —7,27 (m, 3H), 7,12 —
7,03 (m, 3H), 6,86 (dd, J =
6,4, 3,0 Hz, 2H), 5,92 —
5,69 (m, 1H), 4,52 (dd, J =
10,3, 6,1 Hz, 2H), 3,70 —
3,56 (m, 1H), 3,54 — 3,41
(m, 1H), 2,23 (s, 3H), 1,85
(dg, 1=12,9, 6,7, 5,4 Hz,
2H), 1,68 (s, 1H), 1,38 —
1,13 (m, 1H).
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59 (400MHz, DMSO-d6) 5
7,82 (t, J=7,0 Hz, 1H),
7,48 —7,25 (m, 3H), 7,18 —
6,97 (m, 3H), 6,87 (dd, J =
6,4, 3,0 Hz, 2H), 5,78 (dd, J
=10,6, 3,3 Hz, 1H), 4,51
(dd, J=10,1, 5,0 Hz, 2H),
3,69 — 3,56 (m, 1H), 3,48
(td, T=11,1, 6,7 Hz, 1H),
2,56 (q, 1=17,5 Hz, 2H),
1,85 (dq, T=13,3, 7,1 Hz,
2H), 1,67 (s, 1H), 1,23 (td, J
=14,0, 12,8, 6,8 Hz, 1H),
1,13 (t, ] = 7.4 Hz, 3H).

Vidu3l | 480,5

60 (400MHz, DMSO-d6) §

7,82 (t, J=7,1 Hz, 1H),
7,50 — 7,26 (m, 3H), 7,17 —
7,01 (m, 3H), 6,87 (s, 2H),
5,78 (d, J=9,7 Hz, 1H),
4,51 (dd, J=10,2, 6,0 Hz,
Vidu31l | 5085 | 2H), 3,73 —3,38 (m, 2H),
2,41 (dd, J=17,1,2,0 Hz,
2H), 2,09 (dt, J = 13,6, 6.8
Hz, 1H), 1,86 (dt, J= 11,9,
6,6 Hz, 2H), 1,68 (s, 1H),
1,26 (d, ] = 12,3 Hz, 1H),
1,00 (t, ] = 5.8 Hz, 6H).

61 (400MHz, DMSO-d6) &

7,82 (t, J=7,0 Hz, 1H),
7,37 (dtd, J=26,2, 8,3, 7,9,
5,9 Hz, 3H), 7,18 — 7,03 (m,
3H), 6,87 (q, J = 3,0 Hz,
2H), 5,79 (dd, T = 10,5, 3,4
Vidu31 |510,5 | Hz, 1H), 4,52 (dd, J = 10,2,
6,1 Hz, 2H), 3,63 (g, J =
9,9, 8,0 Hz, 3H), 3,48 (td, J
=11,3, 6,8 Hz, 1H), 2,79 (t,
J=6,4 Hz, 2H), 1,86 (dt, J
=122, 6,7 Hz, 2H), 1,67 (s
1H), 1,41 — 1,07 (m, 1H).

>

62

(400MHz, DMSO-d6) §
7,82 (t, J=7,1 Hz, 1H),
7,49 - 7,23 (m, 3H), 7,09
(s, 2H), 6,87 (s, 2H), 5,77
Vidu3l |508,6| (s, 1H), 4,67 — 4,40 (m,
2H), 3,71 —3,55 (m, 1H),
3,49 (t, ] =9,1 Hz, 1H),
1,94 — 1,75 (m, 2H), 1,67
(s, 1H), 1,28 (s, 9H).
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63

Vidu32 | 5383

(400MHz, DMSO-d6) §
7,83 (t, 1=7,1 Hz, 1H),
7,49 — 7,24 (m, 3H), 7,20 —
7,03 (m, 3H), 6,98 — 6,80
(m, 2H), 5,82 — 5,68 (m,
2H), 5,63 (d, ] = 6,3 Hz,
1H), 4,53 — 4,34 (m, 2H),
3,65 —3,41 (m, 2H), 1,86
(dg, J=12,1, 6,3 Hz, 2H),
1,71 1,56 (m, 1H), 1,26
(qd, T=11,2, 10,6, 6,7 Hz,
1H), 1,12 (s, 9H).

64

Vidu 41

540,3

(400MHz, DMSO-d6)
7,83 (t, ] =7,0 Hz, 1H),
7,51 =7,27 (m, 3H), 7,21 —
7,04 (m, 3H), 6,94 — 6,81
(m, 2H), 5,80 — 5,66 (m,
2H), 5,60 (d, ] = 6,4 Hz,
1H), 4,54 — 4,37 (m, 2H),
3,65 — 3,44 (m, 4H), 3,22
(s, 3H), 2,56 (d, T = 6,4 Hz,
2H), 1,86 (dd, T=11,7, 6,0
Hz, 2H), 1,68 (t, J = 10,0
Hz, 1H), 1,27 (qt, J = 12,0,
6,2 Hz, 1H).

65

Vi du 44

618,5

(400MHz, MeOD) § ppm
7,71 (brs, 1 H) 7,38 - 7,59
(m, 1 H) 7,22 -7,37 (m, 2
H) 7,06 - 7,20 (m, 3 H) 6,99
(br d, J=6,26 Hz, 2 H)
5,81(brs, 1 H) 4,64 (br d,
J=10,17 Hz, 1 H) 4,56 (br s,
1 H) 4,31 (brs,2H)3,73 -
3,88 (m, 1 H) 3,59 (brs, 1
H) 3,03 - 3,18 (m, 1 H) 2,89
(br's, 5 H)2,01 (br d,
J=13,89 Hz, 4 H) 1,63 -1,91
(m, 6 H) 1,58 (brs, 2 H)
1,47 (brs, 1 H)
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66

Vidu 44

537,5

(400MHz, MeOD) & ppm
7,71 (brs, 1 H) 7,46 (brs, 1
H) 7,21 - 7,38 (m, 2 H) 7,05

- 7,19 (m, 3 H) 6,90 - 7,04

(m, 2H) 5,81 (brs, 1
H)4,51 - 4,71 (m, 1 H) 4,49

-4,62(m, 1 H) 3,71 - 3,97

(m, 5H)3,36-3,71 (m, 5
H) 2,02 (br d, J=11,25 Hz, 2
H) 1,84 (brs, 1 H) 1,48 (br

s, 1 H)

67

Vi du 36,
budce 2

553,3

(500MHz, DMSO-d6) 5
7,86 (t, T=17,0 Hz, 1H),
7,47 - 7,33 (m, 3H), 7,17 -
7,07 (m, 3H), 6,94 (dd, J =
7,6, 1,8 Hz, 2H), 5,77 (dd, J
=9,9, 3,4 Hz, 1H), 5,70 (d,
J=6,4Hz, 1H), 5,63 (d, ] =
6,3 Hz, 1H), 4,51 (d, ] =
10,0 Hz, 1H), 4,44 (ddd, J =
10,0, 6,1, 3,3 Hz, 1H), 3,61
(dd, 7=12,1, 8,0 Hz, 1H),
3,53 (td, I=11,6, 11,1, 6,5
Hz, 1H), 3,20 (dq, J = 14,8,
7,1 Hz, 4H), 1,90 (tt, J =
8,2, 3,9 Hz, 2H), 1,76 -1,62
(m, 1H), 1,31 (qd, J= 11,2,
6,7 Hz, 1H), 1,06 (dt, J =
10,8, 5,3 Hz, 6H).

68

Vidu 36,
budc 2

5394

(500MHz, Metanol-d4) &
7,80 - 7,70 (m, 1H), 7,50 (s,
1H), 7,31 (dq, J =26,0, 8,6,
7,6 Hz, 2H), 7,14 (d, 1= 17,5

Hz, 3H), 7,03 (d, T=7,0

Hz, 2H), 5,83 - 5,75 (m,

2H), 5,68 (t, ] =7,9 Hz,

1H), 4,65 (d, J=9,8 Hz,

1H), 4,54 (s, 1H), 3,79 (s,

1H), 3,64 (q, J=10,5 Hz,

1H), 2,91 (d, J= 13,5 Hz,
3H), 2,03 (d, J= 14,6 Hz,
2H), 1,86 (s, 1H), 1,59 -

1,47 (m, 1H), 1,15 (q, J =

6,7 Hz, 3H).




48300 134/206

69

(500MHz, Metanol-d4) &
8,19 (m, 2H), 7,73 (m, 2H),
7,58 (m, 2H), 7,53 (m, 1H),
7,35 (m, 1H), 7,30 (m, 1H),
Vidu31 | 528,2 | 7,18 (m, 3H), 7,04 (m, 2H),
5,85 (m, 1H), 4,69 (m, 1H),
4,62 (m, 1H), 3,77 (m, 1H),
3,57 (m, 1H), 2,02 (m, 2H),
1,86 (m, 1H), 1,51 (m, 1H).

70

(500MHz, Metanol-d4) &
8,26 (br m, 1H), 7,73 (m,
2H), 7,52 (br s, 1H), 7,46
(m, 1H), 7,36 (m, 1H), 7,29
(m, 2H), 7,17 (m, 3H), 7,03
(m, 2H), 5,84 (m, 1H), 4,70
(m, 1H), 4,61 (m, 1H), 3,78
(m, 1H), 3,57 (m, 1H), 2,32
(br s, 3H), 2,02 (m, 2H),
1,86 (m, 1H), 1,51 (m, 1H).

Vidu3l | 586,2

71 (500MHz, Metanol-d4) &

7,72 (br m, 1H), 7,49 (br s,
1H), 7,34 (m, 1H), 7,29 (m,
1H), 7,15 (m, 3H), 7,02 (m,
2H), 5,81 (br m, 1H), 4,68
Vidu35 | 523,3 | (m, 1H), 4,58 (br m, 1H),
3,80 (m, 1H), 3,60 (br m,
1H), 3,57 — 3,36 (br m, 4H),
2,02 (br m, 2H), 1,85 (br m,
1H), 1,50 (br m, 1H), 1,40
— 1,10 (br m, 6H).

72
(500MHz, Metanol-d4) &
7,73 (m, 1H), 7,48 (s, 1H),
7,34 (m, 1H), 7,28 (m, 1H),
7,14 (m, 3H), 7,02 (m, 2H),
5,80 (d, 1H,J =6 Hz), 5,77
(m, 1H), 5,75 (d, 1H, I =6
Hz), 4,64 (m, 1H), 4,54 (m,
1H), 3,79 (m, 1H), 3,64 (m,
1H), 2,29 (d, 2H, J =7 Hz),
2,11 (m, 1H), 2,03 (m, 2H),
1,86 (m, 1H), 1,51 (m, 1H),
1,00 (d, 6H, J =7 Hz).

Vidu32 | 538,3
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Vi du 31

550,2

(500MHz, Metanol-d4) §
7,72 (m, 1H), 7,47 (s, 1H),
7,35 (m, 1H), 7,30 (m, 1H),
7,14 (m, 3H), 6,98 (m, 2H),
5,81 (m, 1H), 4,66 (m, 1H),
4,58 (m, 1H), 3,97 (m, 2H),
3,80 (m, 1H), 3,61 (m, 1H),
3,48 (m, 2H), 2,62 (d, 2H, J
=7 Hz), 2,20 (m, 1H), 2,02
(m, 2H), 1,87 (m, 3H), 1,48

(m, 3H).

74

Vidu35

552,2

(500MHz, Metanol-d4) &
7,72 (m, 1H), 7,51 (s, 1H),
7,35 (m, 1H), 7,29 (m, 1H),
7,14 (m, 3H), 7,00 (m, 2H),
5,83 (m, 1H), 4,99 (m, 1H),
4,66 (m, 1H), 3,81 (m, 1H),
3,62 (m, 3H), 2,11 (m, 2H),

3H), 2,02 (m, 2H), 3H),
1,86 (m, 3H), 1,50 (m, 1H).

75

Vidu3l

536,2

(500MHz, Metanol-d4) &
7,72 (m, 1H), 7,46 (s, 1H),
7,34 (m, 1H), 7,29 (m, 1H),
7,14 (m, 3H), 6,98 (m, 2H),
5,80 (m, 1H), 4,65 (m, 1H),
4,58 (m, 1H), 4,01 (m, 2H),
3,81 (m, 1H), 3,57 (m, 2H),
2,97 (m, 1H), 2,00 (m, 6H),
1,86 (m, 1H), 1,50 (m, 1H).

76

Vidu 32

496,2

(500MHz, DMSO-d6) &
7,85 (t,  =7,0 Hz, 1H),
7,49 —7,28 (m, 3H), 7,23 —
7,07 (m, 3H), 7,04 - 6,80
(m, 2H), 5,81 — 5,64 (m,
2H), 5,59 (d, J=6,2 Hz,
1H), 4,56 — 4,37 (m, 2H),
3,72 = 3,45 (m, 2H), 2,07
(s, 2H), 1,90 (dq, J = 12,5,
6,4 Hz, 2H), 1,71 (d, J =
10,5 Hz, 1H), 1,32 (qd, J =
11,2, 10,8, 6,9 Hz, 1H).
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77

Vidu 32

510,2

(500MHz, DMSO-d6)
7,86 (t, ] =7,0 Hz, 1H),
7,51 —7,30 (m, 3H), 7,14
(d, J=17,0 Hz, 3H), 6,97 —
6,83 (m, 2H), 5,76 (dd, J =
9,2, 4,6 Hz, 2H), 5,60 (d, J
=6,3 Hz, 1H), 4,50 (t, J =
10,4 Hz, 2H), 3,70 — 3,45
(m, 2H), 2,36 (q, J=7,5 Hz,
2H), 1,89 (dt, = 12,4, 6,5
Hz, 2H), 1,70 (d, J = 12,4
Hz, 1H), 1,31 (qd, J = 11,6,
7,2 Hz, 1H), 1,07 (t, J=7,5
Hz, 3H).

78

Vi du 36,
budc 2

567,3

(500MHz, DMSO-d6) §
7,87 (t, 1 =7,0 Hz, 1H),
7,47 - 7,33 (m, 3H), 7,18 -
7,09 (m, 3H), 6,93 (dd, J =
7,6, 1,8 Hz, 2H), 5,80 - 5,75
(m, 2H), 5,60 (d, J=6,3 Hz,
1H), 4,55 - 4,46 (m, 2H),
3,68 - 3,50 (m, 6H), 3,37 (t,
J=4,9 Hz, 4H), 1,91 (dq, J
=12,3, 6,0 Hz, 2H), 1,70 (d,
J=10,1Hz, 1H), 1,32 (qd,
1=11,1, 10,5, 6,7 Hz, 1H).

79

Vidu36

648,4

(400MHz, Metanol-d4) &
7,72 (t, ] =7,1 Hz, 1H),
7,48 (s, 1H), 7,30 (dddd, J =
19,4,7,5, 5,8, 3,6 Hz, 2H),
7,19 - 7,08 (m, 3H), 7,06 -
6,96 (m, 2H), 5,94 - 5,44
(m, 3H), 4,64 (d, J=9,7 Hz,
1H), 4,53 (ddd, J =10,0,
6,2, 3,4 Hz, 1H), 4,38 - 4,19
(m, 2H), 3,78 (t, J = 10,2
Hz, 1H), 3,60 (td, J= 11,2,
6,7 Hz, 1H), 2,92 (t, ] =
26,6 Hz, 2H), 2,13 -1,96
(m, 4H), 1,87 (d, J=8,1 Hz,
5H), 1,68 (s, 3H), 1,51 (qd,
I=11,7,11,1, 6,9 Hz, 1H).
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80

Vidu 43

554,2

(400MHz, cloform-d) &
7,50 (s, 1H), 7,41 (t,J=7,3
Hz, 1H), 7,25 - 7,12 (m,
2H), 7,02 - 6,95 (m, 2H),
6,84 (t, J = 8,6 Hz, 2H),
5,40 (dd, J=9,6, 3,3 Hz,
1H), 5,23 (d, J=13,5 Hz,
1H), 5,13 (d, J=13,4 Hz,
1H), 4,58 (d, J=9,6 Hz,
1H), 4,42 - 4,34 (m, 1H),
3,92 - 3,82 (m, 1H), 3,67
(td, J=12,1, 11,4, 6,7 Hz,
1H), 2,17 (s, 3H), 2,06 (dt, J
=13,1, 6,7 Hz, 1H), 1,96
(dt, J =13,6, 6,7 Hz, 1H),
1,91 -1,76 (m, 1H), 1,55 -
1,43 (m, 1H).

81

Vidu 38

456,2

(500MHz, cloform-d) &
7,50 (s, 1H), 7,43 (t, ] =6,6
Hz, 1H), 7,25 - 7,20 (m,
1H), 7,20 - 7,11 (m, 1H),
7,01 - 6,94 (m, 2H), 6,80 (t,
J=38,6 Hz, 2H), 5,37 (dd, J
=9,3, 3,3 Hz, 1H), 4,60 (d,
J=9,3 Hz, 1H), 4,38 (ddd,
J=10,0, 6,4, 3,2 Hz, 1H),
4,03 (s, 3H), 3,92 - 3,82 (m,
1H), 3,70 (td, J=11,1, 7,0
Hz, 1H), 2,12 - 2,04 (m,
1H), 2,01 -1,93 (m, 1H),
1,89 -1,78 (m, 1H), 1,57 -
1,47 (m, 1H).

82

Vi du 30

530,3

(500MHz, cloform-d) &
7,50 (d, J=0,7 Hz, 1H),
7,42 (t, ] =6,9 Hz, 1H),
7,26 (t, J = 6,6 Hz, 1H),
7,20 (q, J = 8,4 Hz, 1H),
6,98 (dd, J =8,5, 5,1 Hz,
2H), 6,88 (t, J=8,5 Hz,
2H), 6,04 - 5,96 (m, 1H),
5,87 (dd, J=6,3, 0,8 Hz,
1H), 5,39 (dd, J =9,7, 3,4
Hz, 1H), 4,61 (d, J=9,7
Hz, 1H), 4,41 (dt, J= 10,0,
5,7Hz, 1H), 3,93 (t, J=0,6
Hz, 3H), 3,90 - 3,81 (m,
1H), 3,67 (td, J=11,3, 6,7
Hz, 1H), 2,06 (dd, ] = 12,9,
6,8 Hz, 1H), 1,96 (dd, J =
13,0, 6,6 Hz, 1H), 1,83 (d, J
=10,9 Hz, 1H), 1,54 -1,39

(m, 1H).
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83

Vidu31

484,5

(500MHz, cloform-d) &
7,51 (s, 1H), 7,38 (d, I =17,1
Hz, 1H), 7,22 (ddd, J =
24,0, 14,6, 7,0 Hz, 2H),
7,00 - 6,95 (m, 2H), 6,87 (t,
J=8,5Hz, 2H), 5,43 (dd, J
=10,0, 3,6 Hz, 1H), 4,62 (d,
J=10,0 Hz, 1H), 4,46 (s,
1H), 3,91 - 3,81 (m, 1H),
3,64 (td, J=11,4, 6,8 Hz,
1H), 2,42 (s, 3H), 2,07 (dt, J
=13,5,7,0 Hz, 1H), 1,97
(dt, J=13,3, 6,6 Hz, 1H),
1,86 (dd, J=21,2, 12,2 Hz,
1H), 1,55 -1,46 (m, 1H).

84

Viduy 31

512,5

(500MHz, cloform-d) &
7,46 (s, 1H), 7,38 (s, 1H),
7,28 - 7,16 (m, 2H), 7,02 -
6,96 (m, 2H), 6,88 (t, I =
8,4 Hz, 2H), 5,42 (dd, T =
10,2, 3,5 Hz, 1H), 4,62 (d, J
=10,2 Hz, 1H), 4,45 (s,
1H), 3,93 - 3,82 (m, 1H),
3,72 - 3,61 (m, 1H), 2,96 (p,
J=17,0Hz, 1H), 2,10 - 2,01
(m, 1H), 1,95 (dt, J = 12,7,
6,1 Hz, 1H), 1,90 -1,77 (m,
1H), 1,53 -1,44 (m, 1H),
1,40 (d, J=7,0 Hz, 6H).

85

Vi du 36,
budce 2

543,5

(500MHz, cloform-d) &
7,49 (t, ] = 0,6 Hz, 1H),
7,42 (t, ] =6,9 Hz, 1H),
7,27 - 7,23 (m, 1H), 7,19 (q,
J=8,2Hz, 1H), 6,99 (dd, J
= 8,3, 5,3 Hz, 2H), 6,86 (t, J
= 8,5 Hz, 2H), 6,02 - 5,94
(m, 1H), 5,79 (dd, J = 6,3,
0,8 Hz, 1H), 5,37 (dd, J =
9,8,3,4 Hz, 1H), 4,61 (d,J
=9,8 Hz, 1H), 4,46 - 4,35
(m, 1H), 3,89 - 3,79 (m,
1H), 3,67 (td, J=11,3, 6,7
Hz, 1H), 2,97 (d, J=15,8
Hz, 6H), 2,12 - 2,02 (m,
1H), 2,01 -1,89 (m, 1H),
1,88 -1,74 (m, 1H), 1,54 -

1,44 (m, 1H).
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86

Vidu 41

5743

(500MHz, cloform-d) o
7,50 (s, 1H), 7,43 (t, 1 =6,9
Hz, 1H), 7,26 (d, ] = 8,1
Hz, 1H), 7,23 - 7,16 (m,
1H), 7,00 (dd, ] = 8,6, 5,2
Hz, 2H), 6,88 (t, ] = 8,5 Hz,
2H), 6,03 - 5,97 (m, 1H),
5,93 (d, J=6,3 Hz, 1H),
5,39 (dd, J=09,8,3,4 Hz,
1H), 4,61 (d, J=9,8 Hz,
1H), 4,49 (ddd, J =11,5,
6,0, 3,3 Hz, 1H), 4,44 - 4,36
(m, 2H), 3,92 - 3,84 (m,
1H), 3,81 - 3,61 (m, 3H),
3,43 (d, J=0,8 Hz, 3H),
2,06 (d, J=6,5Hz, 1H),
2,00 -1,90 (m, 1H), 1,84 (s,
1H), 1,49 (dd, J=11,2, 6,5
Hz, 1H).

87

Vidu35

513,3

(400MHz, cloform-d) &
7,44 (d, J = 45,4 Hz, 2H),
7,24 -7,11 (m, 2H), 6,98
(dd, J = 8,6, 5,2 Hz, 2H),
6,85 (s, 2H), 5,39 (dd, J =

10,1, 3,5 Hz, 1H), 4,60 (d, J

=10,1 Hz, 1H), 4,44 (s,
1H), 3,92 - 3,77 (m, 1H),
3,60 (td, J=11,3, 6,7 Hz,
1H), 3,08 (d, ] =77,4 Hz,
6H), 2,09 -1,97 (m, 1H),
1,91 (dd, J = 12,6, 6,3 Hz,

1H), 1,80 (s, 1H), 1,48 -

1,37 (m, 1H).

88

Vidu 34

528,5

(400MHz, cloform-d) &
7,48 (s, 1H), 7,36 (t,J = 6,7
Hz, 1H), 7,24 - 7,09 (m,
2H), 6,95 (dd, J = 8,4, 5,3
Hz, 2H), 6,84 (t, J= 8,3 Hz,
2H), 5,40 (dd, J=9,9, 3,5
Hz, 1H), 5,01 (p, J=6,3
Hz, 1H), 4,60 (d, J= 10,0
Hz, 1H), 4,43 (dt, J = 10,3,
5,4 Hz, 1H), 3,93 - 3,79 (m,
1H), 3,63 (td, =114, 6,8
Hz, 1H), 2,04 (dt, J=13,5,
6,9 Hz, 1H), 1,93 (dt, J =
12,5, 6,2 Hz, 1H), 1,83 (dd,
J=19,0, 11,0 Hz, 1H), 1,50

-1,33 (m, 6H).
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89

Vidu 32

558,3

(500MHz, cloform-d) &
7,48 (d, J=0,9 Hz, 1H),
7,42 (t, ] =7,0 Hz, 1H),
7,25 (d, J=7,6 Hz, 1H),
7,20 (q, J= 8,3 Hz, 1H),
7,00 (dd, J=8.3, 5,2 Hz,
2H), 6,88 (t, ] = 8,6 Hz,
2H), 6,03 - 5,86 (m, 2H),
5,38 (dd, 7=9,9, 3,3 Hz,
1H), 5,12 - 5,01 (m, 1H),
4,59 (d, J=9,9 Hz, 1H),
4,41 (td, 1=17.9,6,3, 4,4
Hz, 1H), 3,91 - 3,80 (m,
1H), 3,64 (td, J=11,4, 6,7
Hz, 1H), 2,04 (q, ] = 6,4
Hz, 1H), 1,95 (dt, J= 12,8,
6,6 Hz, 1H), 1,83 (t, ] =9,8
Hz, 1H), 1,53 -1,44 (m,
1H), 1,40 (dd, J=9,3, 6,3
Hz, 6H).

90

Vi du 40

5423

(500MHz, cloform-d) &
7,45 (s, 1H), 7,37(d, 1 =7,2
Hz, 1H), 7,28 - 7,23 (m,
1H), 7,20 (q, J=8,1 Hz,
1H), 6,99 (dd, J=8,4, 5,0
Hz, 2H), 6,89 (t, J = 8,3 Hz,
2H), 5,52 - 5,36 (m, 1H),
4,62 (d, J=10,1 Hz, 1H),
4,45 (s, 1H), 3,94 - 3,82 (m,
1H), 3,63 (dt, J=11,9, 5,8
Hz, 1H), 3,54 (s, 3H), 2,06
(q, J=5,7, 4,7 Hz, 1H),
1,95 (dt, J = 12,6, 6,2 Hz,
1H), 1,84 (dd, J=20,3, 11,1
Hz, 1H), 1,48 (qd, J = 11,5,
6,5 Hz, 1H).

91

Vidu32

5723

(500MHz, cloform-d) &
7,46 (s, 1H), 7,42 (1,1 =6,8
Hz, 1H), 7,26 (d, J= 13,1
Hz, 1H), 7,20 (g, 7= 8,1
Hz, 1H), 7,04 - 6,97 (m,
2H), 6,88 (dd, 1=9,6, 7,5
Hz, 2H), 5,90 (d, J= 6,4
Hz, 1H), 5,86 (d, ] = 6,4
Hz, 1H), 5,38 (dd, J = 10,0,
3,4 Hz, 1H), 4,59 (d, J =
10,0 Hz, 1H), 4,41 (ddd, J =
10,1, 6,2, 3,3 Hz, 1H), 3,91
- 3,79 (m, 1H), 3,65 (td, J =
11,1, 6,7 Hz, 1H), 2,04 (dt,
J=13,1, 6,7 Hz, 1H), 1,94
(dt, J=13,0, 6,5 Hz, 1H),

1,87 -1,76 (m, 1H), 1,47
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(qd, = 11,6, 6,7 Hz, 1H).

92

93

Vidu32

544,2 | (m, 2H), 4,20 (qq, J = 10,6,

(500MHz, DMSO-d6) &
7,86 (t, J=7,1 Hz, 1H),
7,53 (s, 1H), 7,44 (q, T = 8,7
Hz, 1H), 7,37 (td, ] = 8,0,
5,0 Hz, 1H), 6,98 (s, 2H),
6,97 (d, = 1,8 Hz, 2H),
5,82 - 5,73 (m, 2H), 5,64 (d,
J=6,5 Hz, 1H), 4,58 - 4,47

7,1 Hz, 2H), 3,63 (dd, J =
11,8, 8,2 Hz, 1H), 3,52 (td,
J=11,1, 6,5 Hz, 1H), 1,90
(a, =62, 5,8 Hz, 2H),
1,72 (q, = 10,3 Hz, 1H),
1,32 (dd, T=11,2, 6,6 Hz,
1H), 1,28 (t, J=7,1 Hz,
3H).

Vidu 31

526,2 | 1H), 3,70 - 3,60 (m, 1H),

(500MHz, DMSO-d6) 8
7,84 (t, J="7,1 Hz, 1H),
7,54 (s, 1H), 7,48 - 7,41 (m,
1H), 7,36 (td, T=8,1, 5,1
Hz, 1H), 6,95 (d, J="17,3
Hz, 4H), 5,80 (d, 7= 9,8
Hz, 1H), 4,60 (d, J = 10,0
Hz, 1H), 4,58 - 4,50 (m,

3,53 (dd, 7=10,9, 6,8 Hz,
1H), 2,45 (dd, J=17,2, 4,2
Hz, 2H), 2,14 (dq, J = 13,3,
6,6 Hz, 1H), 1,89 (dt, J =
12,1, 5,9 Hz, 2H), 1,71 (s,
1H), 1,30 (qd, J=11,4, 6,6
Hz, 1H), 1,04 (t, J= 6,4 Hz,
6H).

94

Vi du 32

514,2

(500MHz, Metanol-d4) &
7,73 (t, ] =7,0 Hz, 1H),
7,56 (s, 1H), 7,32 (dq, J =
31,2, 8,3 Hz, 2H), 7,04 (dd,
J=38,4, 5,2 Hz, 2H), 6,91 (4,
J=8,5Hz, 2H), 5,85 (d, ] =
6,4 Hz, 1H), 5,76 (dd, J =
9,8, 3,4 Hz, 1H), 5,69 (d, J
=6,4 Hz, 1H), 4,67 (d,J=
9,7 Hz, 1H), 4,54 (ddd, ] =
10,3, 6,1, 3,2 Hz, 1H), 3,80
(dd, J=12,3, 8,1 Hz, 1H),
3,64 (td, J=11,2, 6,7 Hz,
1H), 2,03 (ddt, J = 19,38,
13,2, 5,4 Hz, 2H), 1,87
(ddqg, J=19,4, 12,4, 7,4 Hz,

1H), 1,51 (qd, J=11,7,6,9
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Hz, 1H).

95

Vidu30

530,5

(400MHz, MeOD) § ppm
7,73 (brt, 1=6,87 Hz, 1 H)
7,54 (s, 1 H) 7,23 - 7,40 (m,
2 H) 7,09 - 7,20 (m, 1 H)
6,84 - 6,92 (m, 1 H) 6,60 -
6,84 (m, 2 H) 5,72 - 5,86
(m, 2 H) 5,68 (d, J=6,46 Hz,
1 H) 4,66 (d, J=9,98 Hz, 1
H) 4,47 - 4,59 (m, 1 H) 3,84
(s,3H) 3,73 -3,81 (m, 1 H)
3,57 -3,69 (m, 1 H) 1,93 -
2,09 (m, 2 H) 1,76 -1,91 (m,
1 H) 1,39 -1,53 (m, 1 H)

96

Vidu35

513,5

(400MHz, MeOD) § ppm
7,72 (br's, 1H) 7,55 (br s,
1H) 7,23 - 7,40 (m, 2H)
7,08 - 7,21 (m, 1H) 6,87 (br
t, J=8,24 Hz, 1H) 6,73 -
6,83 (m, 2H) 5,83 (br d,
J=7,92 Hz, 1H) 4,69 (d,
J=10,17 Hz, 1H) 4,56 (br s,
1H) 3,75 - 3,84 (m, 1H)
3,54 - 3,65 (m, 1H) 3,13 (br
s, 3H) 3,00 (br s, 3H) 2,01
(br d, J=13,79 Hz, 2H) 1,84
(brs, TH) 1,45 (br s, 1H)

97

Vidu 34

544,3

(400MHz, MeOD) 6 ppm
7,72 (br t, J=6,82 Hz, 1 H)
7,55 (s, 1 H) 7,23 - 7,40 (m,
2 H) 7,07 -7,20 (m, 1 H)
6,82-6,92 (m, 1 H) 6,72 -
6,85 (m, 2 H) 5,83 (dd,
J=10,22, 3,42 Hz, 1 H) 4,68
(d, J=10,27 Hz, 1 H) 4,54 -
4,62 (m, 1 H) 4,36 - 4,48
(m, 2 H) 3,76 - 3,85 (m, 1
H) 3,72 (t,J=4,52 Hz, 2 H)
3,59 (td, J=11,26, 6,97 Hz,
1H) 3,42 (s,3H) 1,92 -
2,06 (m, 2 H) 1,75 -1,89 (m,
1 H) 1,44 (qd, J=11,66, 7,02

Hz, 1 H)
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98

Vi du 35

553,5

(400MHz, MeOD) 6 ppm
7,72 (brs, 1 H) 7,54 (brs, 1
H) 7,25 - 7,40 (m, 2 H) 7,10

- 7,21 (m, 1 H) 6,87 (br t,

J=7,68 Hz, 1 H) 6,75 -

6,83(m, 2 H) 5,84 (br s, 1

H) 4,69 (d, J=10,22 Hz, 1

H) 4,56 (brs, 1 H) 3,73 -

3,85 (m, 1 H) 3,53 - 3,71

(m, 3 H) 3,48 (br s, 1 H)
2,01 (br d, J=15,16 Hz,2 H)
1,83 (brs, 1 H) 1,70 (brs, 5

H) 1,44 (brs, 1 H)

99

Vidu 32

574,5

(400MHz, MeOD) & ppm
7,73 (brt, J=6,85 Hz, 1 H)
7,53 (s, 1 H) 7,24 - 7,42 (m,
2H)7,10-7,22 (m, 1 H)
6,72 - 6,94 (m, 3 H) 5,76 -
5,86 (m, 2 H) 5,73 (d,
J=6,41 Hz, 1 H) 4,66 (d,
J=10,03 Hz, 1 H) 4,48 -
4,58 (m, 1 H) 4,23 - 4,44
(m, 2 H) 3,75 -3,87 (m, 1
H) 3,52 - 3,72 (m, 3 H)3,38
(s, 3H) 1,92 -2,07 (m, 2 H)
1,76 -1,91 (m, 1 H) 1,44
(qd, J=11,52, 6,97 Hz, 1 H)

100

Vi du 44

568,5

(400MHz, MeOD) 8§ ppm
7,72 (br s, 1 H) 7,55 (brs, 1
H) 7,24 - 7,40 (m, 2 H) 7,09

- 7,20 (m, 1 H) 6,87 (br t,

J=8,02Hz, 1 H) 6,73 -

6,82(m, 2 H) 5,82 (br s, 1
H) 4,69 (br d, J=10,27 Hz, 1

H) 4,56 (brs, 1 H) 3,66 -

3,84 (m, 3 H) 3,44 - 3,66

(m, 3 H) 2,66 (brs, 4 H)
2,42 (s, 3 H) 1,93 -2,08 (m,

2H) 1,83 (brs, 1 H) 1,44

(brs, 1 H)
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101 (400MTHz, MeOD) &
ppm7,73 (brt, J=6,87 Hz, 1
N H) 7,55 (s, 1 H) 7,23 - 7,40
P (m, 2 H) 7,09 - 7,21 (m, 1
H) 6,83 - 6,91 (m, 1 H) 6,73
-6,83 (m, 2 H) 5,69 - 5,83
(m, 2 H) 5,63 (d, ]=6,41 Hz,
1 H) 4,66 (d, J=9,83 Hz, 1
H) 4,52 (ddd, J=9,89, 6,13,
3,45 Hz, 1 H) 3,70 - 3,80
(m, 1 H)3,63 (td, J=11,25,
6,80 Hz, 1 H) 2,91 (d,
J=7,14 Hz, 6 H) 2,01 (tt,
J=12,59, 6,36 Hz, 2 H) 1,76
-1,92 (m, 1 H) 1,37 -1,55
(m, 1 H)

Vidu 36,

budce 2 543,5

7,72 (brs, 1 H) 7,54 (brs, 1
N H) 7,23 - 7,41 (m, 2 H) 7,08
- 7,23 (m, 1 H) 6,87 (br t,
J=7,75Hz, 1 H) 6,80 (br
N d,J=10,07 Hz, 2 H) 5,84 (br
2\ s, 1 H) 4,68 (br d, J=10,27
8 O O Vidudd | 636.4 Hz, 1 H) 4,56 (br s, 1 H)

102 O (400MHz, MeOD) 6 ppm

4,30 (brs, 2 H) 3,74 - 3,88
(m, 1 H) 3,59 (br d, J=6,31

Hz, 1 H) 3,10(br d, J=15,31
Hz, 1 H) 2,87 (br s, 4 H)

2,01 (br d, J=15,41 Hz, 4 H)
1,67 -1,67 (m, 1 H) 1,67 -
1,90 (m, 5 H) 1,57 (brs, 2

H) 1,44 (brs, 1 H)

(500MHz, DMSO-d6) &
ppm 7,87 (br t, J=6,98 Hz, 1
H) 7,58 (s, 1 H) 7,35 - 7,48

(m, 2H) 7,13 -7,20 (m, 1
H) 7,00 (t, J=8,29 Hz, 1 H)

6,73 - 6,79 (m, 2 H) 5,85
Vidu34 | 528,2 | (dd, J=10,17, 3,43 Hz, 1 H)
4,89 (dt, J=12,38, 6,16 Hz,

1 H) 4,55 - 4,65 (m, 2 H)
3,63 - 3,69 (m, 1 H) 3,54
(td, J=11,11, 6,86 Hz, 1 H)
2,56 (d, 6H) 1,85 -1,93 (m,
2H)1,27-1,38 (m, 2 H)

103
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104 (500MHz, DMSO-d6) 6

O\n)( 7,90 (t, J = 6,9 Hz, 1H),
- 0 7,52 (s, 1H), 7,49 — 7,33
PN (m, 2H), 7,17 (q, J=7,8 Hz,
0 1H), 6,98 (td, J=8.7, 2,3
§ Hz, 1H), 6,80 (t, J = 10,1
Hz, 2H), 5,81 (dd, J = 10,0,
O v N Vidu42 | 616,3 | 3,3 Hz, 1H), 5,68 (dd, J =
,/,> 34,3, 6,5 Hz, 2H), 4,61 —
4,44 (m, 2H), 3,68 (s, 4H),
3,55 —3,47 (m, 1H), 1,95 —
1,83 (m, 2H), 1,69 (d, J =
10,8 Hz, 1H), 1,58 (d, J =
1,6 Hz, 6H), 1,33 — 1,20 (m,
1H).

(500MHz, cloform-d) &
7,50 (s, 1H), 7,40 (t, T=7,0
Hz, 1H), 7,30 - 7,24 (m,
1H), 7,24 - 7,19 (m, 1H),
7,19 - 7,12 (m, 1H), 6,85 (t,
I=38,4,2,5Hz, 1H), 6,77
(d, J=9,9 Hz, 1H), 6,75 (d,
J=28,4Hz, 1H), 5,44 (dd, J
= 10,0, 3,5 Hz, 1H), 4,64 (d,
J=10,0 Hz, 1H), 4,51 -
4,42 (m, 1H), 3,91 - 3,83
(m, 1H), 3,69 - 3,60 (m,
1H), 2,42 (s, 3H), 2,12 -
2,03 (m, 1H), 2,01 -1,92 (m,
1H), 1,90 -1,78 (m, 1H),
1,55 -1,43 (m, 1H).

105

Vidu3l | 484,2

106 (500MHz, cloform-d) &
7,49 (s, 1H), 7,39 (t, ] = 6,8
Hz, 1H), 7,30 - 7,25 (m,
1H), 7,24 - 7,13 (m, 2H),
6,85 (t, 1H), 6,78 (d, I =
11,0 Hz, 1H), 6,75 (d, J =
8,2 Hz, 1H), 5,44 (dd, J =
10,0, 3,6 Hz, 1H), 4,64 (d,J
= 10,1 Hz, 1H), 4,50 - 4,41
(m, 1H), 3,91 - 3,82 (m,
1H), 3,69 - 3,59 (m, 1H),
2,75 (q, I =17,5 Hz, 2H),
2,11 -2,02 (m, 1H), 1,99 -
1,92 (m, 1H), 1,89 -1,77 (m,
1H), 1,54 -1,42 (m, 1H),
1,33 -1,26 (m, 3H).

Vidu3l | 4982
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107 (500MHz, cloform-d) &
7,46 (s, 1H), 7,39 (t, 1 = 6,8
Hz, 1H), 7,30 - 7,25 (m,
1H), 7,24 - 7,13 (m, 2H),
6,85 (d, J=6,8 Hz, 1H),
6,81 - 6,74 (m, 2H), 5,43
(dd, J=10,2, 3,5 Hz, 1H),
4,65 (d, J=10,1 Hz, 1H),
Vidu3l | 5123 | 4,50 -4,41 (m, 1H), 3,91 -
3,83 (m, 1H), 3,69 - 3,60
(m, 1H), 2,96 (hept, J =7,0
Hz, 1H), 2,06 (dt, J= 13,2,
7,0 Hz, 1H), 1,95 (dt, J =
12,6, 6,3 Hz, 1H), 1,89 -
1,77 (m, 1H), 1,52 -1,44 (m,
1H), 1,40 (d, J=7,0 Hz,
6H).
(500MHz, DMSO-d6) &
7,88 (t, 1 =6,9 Hz, 1H),
7,54 (s, 1H), 7,49 — 7,34
0 (m, 2H), 7,24 — 7,16 (m,
ko o 1H), 7,04 — 6,95 (m, 1H),
6,79 (t, ] = 8,5 Hz, 2H),
. 5,86 —5,73 (m, 2H), 5,64
Vidu32 | 3423 | ({ 7=63 Hz, 1H), 4,63 —
4,40 (m, 2H), 3,68 — 3,47
(m, 2H), 2,60 — 2,54 (m,
1H), 1,99 — 1,82 (m, 2H),
1,77-1,61 (m, 1H), 1,38 —
1,20 (m, 1H), 1,12 (dd, T =
7,0, 1,7 Hz, 6H).
(500MHz, DMSO-d6) &
7,88 (t, ] =7,0 Hz, 1H),
jf 7,54 (s, 1H), 7,49 — 7,34
o (m, 2H), 7,26 — 7,15 (m,
1H), 6,99 (td, ] =8,7, 2,4
o o Hz, 1H), 6,79 (t, J=9,4 Hz,
2H), 5,85 — 5,75 (m, 2H),
Vidu32 | 5563 | 5,66 (d,J=6,3Hz 1H),
4,58 (d, J=10,0 Hz, 1H),
4,48 (ddd, =99, 6,2, 3,3
Hz, 1H), 3,67 — 3,48 (m,
2H), 1,95 — 1,83 (m, 2H),
1,76 — 1,62 (m, 1H), 1,30
(ddt, J=17,7,12,9, 6,7 Hz,
1H), 1,15 (s, 9H).

108
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110

Vi du 31

(500MHz, cloform-d) &

Hz, 1H), 7,30 - 7,24 (m,
1H), 7,24 - 7,11 (m, 2H),
6,85 (t, J = 8,4 Hz, 1H),
6,80 - 6,72 (m, 2H), 5,43

(dd, J=10,0, 3,5 Hz, 1H),

4,64 (d, T=10,0 Hz, 1H),

5263 | 449 -4.41 (m, 1H), 3,86

(dd, 7=12,7, 8,5 Hz, 1H),
3,64 (td, ] = 11,4, 6,8 Hz,
1H), 2,58 (d, J="7,1 Hz,

1H), 2,10 - 2,02 (m, 1H),
1,96 (dt, T = 12,0, 6,2 Hz,
1H), 1,89 -1,77 (m, 1H),

J = 6,5 Hz, 6H).

7,48 (s, 1H), 7,40 (t, 1 = 6,9

2H), 2,29 (hept, J =6,7 Hz,

1,54 -1,43 (m, 1H), 1,10 (d,

111

Vidu31

526,3

(500MHz, cloform-d) &
7,43 (s, 1H), 7,39 (s, 1H),
7,30 - 7,25 (m, 1H), 7,21
(dt, J=18,8, 9,3 Hz, 2H),

6,85 (t,J=38,1 Hz, 1H),

J=10,1Hz, 1H), 4,65 (d, J
=10,2 Hz, 1H), 4,49 - 4,41
(m, 1H), 3,92 - 3,83 (m,
1H), 3,63 (td, J=11,3, 6,8
Hz, 1H), 2,09 - 2,01 (m,
1H), 1,94 (dt, J=12,4, 6,2
Hz, 1H), 1,88 -1,76 (m,
1H), 1,51 -1,40 (m, 10H).

6,82 - 6,75 (m, 2H), 5,42 (d,

112

Vidu 31

528,3

(500MHz, cloform-d) &
7,48 (s, 1H), 7,39 (t, J=17,0
Hz, 1H), 7,31 - 7,25 (m,
1H), 7,25 - 7,12 (m, 2H),
6,85 (t, = 8,5 Hz, 1H),
6,80 - 6,72 (m, 2H), 5,43 (d,
J=10,3Hz, 1H), 4,64 (d, J
=10,0 Hz, 1H), 4,49 - 4,40
(m, 1H), 3,91 - 3,80 (m,
3H), 3,64 (td, J=11,3, 6,7
Hz, 1H), 3,43 (s, 3H), 3,01
(t, J =6,9 Hz, 2H), 2,07 (p,
J=6,8 Hz, 1H), 1,99 -1,92
(m, 1H), 1,89 -1,77 (m,
1H), 1,53 -1,43 (m, 1H).
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113 (500MHz, cloform-d) &
7,47 (s, 1H), 7,41 (£, 7 =6,9
Hz, 1H), 7,28 - 7,22 (m,
1H), 7,22 - 7,12 (m, 2H),
6,83 (t, J =7,9 Hz, 1H),
6,74 (d, J=7,8 Hz, 2H),
5,97 (d, J=6,3 Hz, 1H),
5,83 (d, J=6,3 Hz, 1H),
5,37 (dd, J=9.8, 3,4 Hz,

Vidu4l | 5583 | 1H), 4,59 (d,J=9,8 Hz,
1H), 4,41 - 4,34 (m, 1H),
3,87-3,79 (m, 1H), 3,73 (t,
J=6,5Hz, 2H), 3,64 (td, J
=11,3, 6,7 Hz, 1H), 3,37 (s,
3H), 2,73 (t, ] =6,5 Hz,
2H), 2,08 - 2,00 (m, 1H),
1,94 (dt, J = 12,9, 6,5 Hz,
1H), 1,87 -1,75 (m, 1H),
1,52 -1,41 (m, 1H).

114 (500MHiz, DMSO-d6) 5
7,88 (t, J = 7,0 Hz, 1H),
)\ 7,54 (s, 1H), 7,49 — 7,34
0”0 (m, 2H), 7,26 — 7,15 (m,
Q 1H), 6,99 (td, J = 8,7, 2,4
o o

Hz, 1H), 6,79 (t, ] = 9,4 Hz,
2H), 5,85 — 5,75 (m, 2H),
Vidu32 | 5143 | 5,66 (d, J=6,3 Hz, 1H),
4,58 (d, J=10,0 Hz, 1H),
4,48 (ddd, J=9.,9,6,2, 3,3
Hz, 1H), 3,67 — 3,48 (m,
2H), 1,95 — 1,83 (m, 2H),
1,76 — 1,62 (m, 1H), 1,30
(ddt, J=17,7, 12,9, 6,7 Hz,
1H), 1,15 (s, 9H).

115 (500MHz, DMSO-d6) §
7,87 (t, ] = 7,0 Hz, 1H),
7,59 (s, 1H), 7,50 — 7,33
(m, 2H), 7,23 — 7,14 (m,
1H), 7,05 — 6,95 (m, 1H),

6,77 — 6,72 (m, 2H), 5,86

(dd, 7=10,1, 3,5 Hz, 1H),

4,69 — 4,53 (m, 2H), 3,86
(s, 3H), 3,68 — 3,52 (m,

2H), 1,98 — 1,82 (m, 2H),

1,72 (s, 1H), 1,29 (dd, J =

18,7, 12,2 Hz, 1H).

Vidu34 | 500,1
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116 (400MHz, cloform-d) &
7,50 (s, 1H), 7,41 (1, 7=6,9
Hz, 1H), 7,29 - 7,23 (m,
1H), 7,23 - 7,08 (m, 2H),
6,86 - 6,79 (m, 1H), 6,78 -
6,72 (m, 2H), 5,40 (dd, J =
9,6,3,4 Hz, 1H), 5,19 (d, J

Vidu43 | 554,2 | 13,3 Hz, 1H), 4,60 (d,J=
9,6 Hz, 1H), 4,38 (ddd, J =
10,0, 6,3, 3,3 Hz, 1H), 3,92

11,9, 6,7 Hz, 1H), 2,18 (s,
3H), 2,06 (dt, J = 13,2, 6,7
Hz, 1H), 1,96 (dt, J = 13,4,
6,6 Hz, 1H), 1,91 -1,77 (m,
1H), 1,53 -1,43 (m, 1H).

=13,3Hz, 1H), 5,14 (d, J =

- 3,82 (m, 1H), 3,67 (td, J =

Thur nghiém sinh hoc va dir liéu

[00191] Hoat tinh ctia hop chét theo sang ché c6 thé duoc dénh gi4 theo cac phuong phép in
vitro va in vivo dudi ddy. Bing cach sir dung thir nghiém céc thir nghiém duoc bdc 16 trong ban
mb ta ndy, cic hop chét theo sdng ché thé hién hiéu qua wc ché theo Bang 2. Trong Bang 2, +

c6 nghia la> 1uM; ++ cé nghia 1a < 1pM va > 0,1uM; +++ ¢6 nghia 1a < 0,1uM.

Cdc thir nghiém hé gen mini cua virut cum (Thir nghiém RNP)

[00192] Déi véi cac thir nghiém gen thong béo ctia hén gen mini cla virut cim A, cac té bao
293T da dugc chuyén nhiém véi céc vat truyén biéu hién ma héa cac protein PB2, PB1, PA, NP
va plasmit ctia gen thong bao luxiferaza ciia cim A. Céc té bao duogc thu gom vao mdi trudng
Eagle da duoc cai bién theo Dulbecco (DMEM) trir phenol d6, ¢ bd sung 10% FBS (huyét
thanh bao thai bod) d& bi bt hoat boi nhiét, 1% natri pyruvat va 1% L-glutamin (do Cellgro,
Manassas, VA cung cip). Nam plasmit duoc chuyén nhiém véi chit phan ting chuyén nhim
Fugene 6 (do Promega cung cdp, Madison, WI) véi ADN (ug):Fugene 6 (ul) theo ty 1& 1:3,
trong OptiMEM® (do Gibco, Carlsbad, CA, cung cip). Viéc chuyén nhiém duoc thuc hién &
mét do té bao 1,8 x10* t& bao/Id trong dinh dang 384 15. Cac hop chit duoc bd sung vao 2 gid
sau khi chuyén nhim, va céc dia duwoc @ ¢ nhiét do 37°C, 5% CO, trong thoi gian 48 gio. Sau
khi 1, té bao duoc phén giai va mic san sinh luxiferaza dugc dinh lugng b?mg cach bd sung
Britelite Plus® (do Perkin-Elmer, Waltham, MA cung cip) vao. Bé do mtirc doc tinh ciia té bao,
CellTiter-Glo® (do Promega cung cép, Madison, WI) duogc bd sung vao cac té bao da duge xu

ly theo hudng din ciia nha san xuét.



Bang 2. Hoat tinh cia cde hop chdt chon loc ddi véi cde chimg cim bing cdch dp dung thie
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nghiém RNP
Vidu sb RNP_Alaska ECs, RNP_CAL_ECs RNP_Hubei ECs,
(uM) (LM) (M)
1 ot ++ bt
2 ++ ++ ++
3 +++ +++ +++
4 ++ -+ +++
5 ++ ++ ++
6 ++ ++ ++
7 ++ ++ ++
8 o +H+ +++
9 ++ ++ ++
10 +++ +++ +++
11 . R et
12 ++ ++ o
13 + + ++
14 e R +++
15 +++ b e
16 +++ +++ +++
17 . ++ +++
18 o o+ +++
19 +++ +++ et
20 +o ++ ++
21 ++ ++ ++
22 ++ ++ ++
23 B ++ ++
24 ++ ++ ++
25 ++ ++ ++
26 ++ ++ ++
27 ++ +++ +++
28 +++ -+ -+
29 ++ ++ ++
30 et e +++

150/206
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31 +++ +++ +++
32 +++ +++ +++
33 ++ +++ +++
34 -+ +++ +++
35 + + +
36 +

38 +

39 4+ +++ +++
40 4+ +++ -+
41 +++ 4+
42 ++ ++ ++
43 -+ +++ +++
44 ++ ++ +++
45 +++ +++ +++
46 + +
47 + +
48 +++ -+ -+
49 +++ +++ +++
50 +++ +++ +++
51 +++ +++ +++
52 4+ +++ +++
53 +++ +++ +++
54 -+ ++
55 ++ ++ +++
56 ++ ++ +++
57 4+ +++ -+
58 +++ -+ +++
59 +++ +++ +++
60 +++ +++ +++
61 -+ +++ +++
62 +++ 4+ 4+
63 4+ 4+ +++
64 + +
65 + T
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66 + +
67 +

68 + + +
69 - +H+ 4+
70 4+ -+ +++
71 ++ ++ ++
72 +++ +++ +++
73 +++ +++ +++
74 +++ 4+ +++
75 +++ +++ 4+
76 +++ -+ +++
77 +++ +++ +++
80 -+ +++ +++
81 + +
82 +++ +++ -+
83 +++ 4+ -+
84 +4++ -+ -+
85 + ++ ++
86 4+ -+ +H+
87 + +
38 +++ -+ -+
89 4+ -+
90 4+ +++
91 +++ ++
92 +++ +++ +++
93 +++ -+ +++
95 +++ +++ -+
96 + + ++
97 +++ -+ -+
98 + + +
99 +++ +++ -+
100 + + ++
101 + ++
102 + + +
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103 +++ 4+
104 ++ ++ ++

105 +++ -+ +++
106 +++ +++ +++
107 +++ +++ +++
108 +++ -+ +++
109 +++ -+
110 +++ +++ +++
111 +++ +++
112 +++ +++ +++
114 +++ +++ +++
115 +++ +++ +++
116 +++ -+ +++

153/206
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YEU CAU BAO HQ
1. Hop chit c6 cong thiic (A):
G
\O 0
O 3
X —\ R)n
"%

1/

RS N\rz ~z2

Y (A)

hoac mudi dugc dung ctia no, trong do:

Y 1a nhém bao gbém cong thirc

AR
R2

trong d6 dudng nét dit thé hién lién két ndi nhém nay véi cong thic (A);

G 1a H hodc nhém duge chon tir R®, —C(O)R®, =C(0)-OR’, -C(R%),-O-C(O)R’, —C-
(R%),-0O-C(0)-OR", -P(=0)(OR"),, -(CR®),-O-P(=0)(OR"),, —C(0)-N(R"),, vd —-C(R%),-0-C(O-
INR"),

trong d6 mdi nhém R’ doc lap 1a H hodc nhém duoc chon tir Ci-Cs alkyl, phenyl,
pyridyl, Cs-C; xycloalkyl, va nhan di vong cé 3 dén 6 canh chita mot hozc hai nguyén ti khac
loai duoc chon tir N, O va S lam nguyén ti trén nhan; va mdi nhém R® ma khéng 1a H tiy y
dugc thé bing mot hodc hai nhém dwoc chon tir halo, CN, -OH, amino, C,4alkyl, COOR,
phenyl, C,4alkoxy, C haloalkyl, C,4 haloalkoxy, va nhan di vong c6 3 dén 6 canh chitra mot
hodc hai nguyén tir khac loai dugc chon tir N, O va S lam nguyén tir trén nhén, va tay y duoc
thé béng mot hodc hai nhém duoc chon tir halo, CN, -OH, oxo, amino, C;4 alkyl, phenyl, C,4
alkoxy, Ci4 haloalkyl, va C,4 haloalkoxy;

va mdi nhém R doc 1ap dugc chon tir H va C,4 alkyl;

R' 1a H, halo, CN, COOR*, -CONR*,, hodc C;-C alkyl ma tiy ¥ dugc thé bang mét
hodc hai nhom duoc chon tir halo, —OR*, va —NR*;;

mdi 1an R* xuét hién doc 1ap 1a H hodc Ci-Cy alkyl tily y dugc thé bing —OR hodc —
NRy;

Z'1aN, vaZ’ 1a CR)y;

hodc Z' 14 CH, va Z* 1a NR, O, S, hoc CH;

7°1a CH,, Q, -CH,-CH,-, -Q-CH,-, —CH,-Q-, -CH,-Q-CH,-, -CH,-CH,-CH>- hodc CX,
trong dé X 1a halo;

Q duoc chon tir —-NR-, O, S, SO, va SO;;
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R? dwoc chon tir H, halo, CN, Cyalkyl tiy v duoc thé bang nhiéu nhit dén ba nhém
doc 1ap duogc chon tir halo, CN, C,4 alkyl, -OR, C,4haloalkoxy, -NR,, va C,4 haloalkyl;
mdi nhém R? 12 phan tir thé tity ¥ ¢6 mat & nguyén tir cacbon bét ky ctia nhan chira Z2
va 7%, va duoc chon mdt cach doc 1ép trong sb halo, —OR, C4 haloalkyl, C,4 haloalkoxy, oxo,
CN, -NR,, va C,4 alkyl tity ¥ duoc thé bang nhiéu nht dén ba nhém doc 1ap dugc chon tir halo,
CN, Cy4 alkyl, -OR, C;.4haloalkoxy, -NR,, va C,_4 haloalky];
n bang 0 dén 2;
mdi gbc Ar' va Ar® doc 1ap v6i nhau 1a phenyl hodc nhan heteroaryl c¢6 5 dén 6 canh
chira 1 dén 3 nguyén tir khac loai duoc chon tir N, O va S 1am nguyén tir trén nhan, va mdi gbc
Ar' va Ar’ duoc thé mot cach doc 1ap bang dén ba nhém dugc chon tir halo, C,4 alkyl, Cy
haloalkyl, Ci.4 alkoxy, Ci4 haloalkoxy, C,.4alkyn, va CN;
va Ar' va Ar* tiy v duoc lién két v6i nhau bang ciu c6 cong thirc —C(R™),-L- @ tao ra
nhém ba vong, trong d6 mbi nhém Ar' va Ar? tity ¥ dwoc thé bang nhidu nhit dén ba nhém doc
lap dugc chon tu halo, Cy.4 alkyl, C,.4 haloalkyl, C,.4 alkoxy, C,.4 haloalkoxy, C,.4 alkyn, va CN;
mbi 14n R xudt hién doc 1ap 14 H hodc C;-Cy alkyl tiy v duoc thé bing nhiéu nhét dén
ba nhém ddc 1dp dugc chon tir halo, OH, oxo, Cy.4 alkyl, C,.4 alkoxy, C;4 haloalkoxy, va Cy4
haloalkyl;
L duoc chon tir S, S=0, SO,, O, NR, C(R"), va CF,; va
va mdi nhom R" doc 14p 1a H hoic Cy,alkyl; vé6i didu kién hop chat nay khong 1a hop
chét duoc chon tir:
12-benzhydryl-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6"-d][ 1,2,4]triazin-3,5-
dion;
12-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d][ 1,2,4]-
triazin-3,5-dion;
12-(bis(4-clophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1',6'-d][ 1,2,4]-
triazin-3,5-dion;
12-(bis(3-clophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6"-d][ 1,2,4]-
triazin-3,5-dion;
12-(bis(4-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d][1,2,4]-
triazin-3,5-dion;
13-benzhydryl-4-hydroxy-8,9,10,11-tetrahydro-7H,13H-pyridazino[ 1',6':4,5][1,2,4]triazino[ 1,2-a]-
[1,2]diazepin-3,5-dion;
13-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,10,11-tetrahydro-7H,13H-pyridazino[1',6":4,5][1,2,4]-
triazino[ 1,2-a][1,2]diazepin-3,5-dion;
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(R)-12-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;
(S)-12-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;

(9aR,108)-10-benzhydryl-4-hydroxy-8,9,9a, 1 0-tetrahydro-7H-pyrolo[ 1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;
(9aR,10R)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;

(9aS,10R)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;
(9aS,10S)-10-benzhydryl-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aS,10R)-10-((S)-(3-clophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1'.2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(10aS,11R)-11-benzhydryl-4-hydroxy-7,8,10a,11-tetrahydro-10H-pyridazino[ 1',6":4,5]pyrazino[2,1-
c][1,4]oxazin-3,5-dion;
12-benzhydryl-7-hydroxy-3,4,12,12a-tetrahydro-2H-pyridazino[1',6":4,5]pyrazino[2,1-b][1,3]-
oxazin-6,8-dion;

11-(bis(3-flophenyl)metyl)-4-hydroxy-8,9-dihydro-7H, 1 IH-pyrazolo[ 1,2-a]pyridazino[1,6-d]-
[1,2,4]triazin-3,5-dion;

12-(1,1-diphenyletyl)-4-hydroxy-7,8,9,10-tetrahydro- 1 2H-dipyridazino[ 1,2-a:1',6'-d][1,2,4]triazin-
3,5-dion;

12-(bis(2-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-
d][1,2,4]triazin-3,5-dion;
12-benzhydryl-4-hydroxy-10-metyl-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d][1,2,4]-
triazin-3,5-dion;

12-benzhydryl-4-hydroxy-7-metyl-7,8,9,10-tetrahydro- 12H-dipyridazino[ 1,2-a:1',6'-d][1,2,4]-

triazin-3,5-dion;
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12-benzhydryl-4-hydroxy-7,10-dimetyl-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d][ 1,2,4]-
triazin-3,5-dion;
12-(6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-
a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(6,11-dihydrodibenzo[b,e]oxepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[1,2-
a:1',6'-d][1,2,4]triazin-3,5-dion;
12-(7,8-diflo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-4-hydroxy-7,8,9,10-tetrahydro-12H-
dipyridazino[1,2-a:1',6'-d][1,2,4]triazin-3,5-dion;
(S)-12-benzhydryl-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6"-d][1,2,4]triazin-3,5-
dion;

(S)-12-(bis(4-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;
(R)-12-(bis(4-flophenyl)metyl)-4-hydroxy-7,8,9,10-tetrahydro-12H-dipyridazino[ 1,2-a:1',6'-d]-
[1,2,4]triazin-3,5-dion;
(9aR,10S)-10-((R)-(2-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3,4-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,5-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flo-2-metylphenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2-flophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3,5-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(4-flo-2-metylphenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,10S)-10-((R)-(2-flophenyl)(2-metoxyphenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,5-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,6-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S5)-10-((R)-(2,6-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,6-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-flophenyl)(3,4,5-triflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3,4-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3,5-diflophenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)~(2-flophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flo-2-metylphenyl)(2-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)~(2-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,10S)-10-((S)-(3-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,6-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,6-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,6-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2'":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-flophenyl)(3,4,5-triflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,3-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(4-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-((S)~(4-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(4-flophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(3,4-diflopheny1)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flo-2-metylphenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,3-diflophenyl)(2,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-(bis(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,3-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
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(9aR,108)-10-((S)-(3,4-diflophenyl)(3,5-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-(bis(2,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)~(2,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,5-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S8)-10-((R)-(2,5-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,4-diflopheny1)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(4-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(2,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2,3-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)~(2,3-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(4-flo-2-metylphenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
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(9aR,108)-10-((R)-(3,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-2-(hydroxymetyl)-8,9,9a,10-
tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2,3-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3,4-diflophenyl)(3,5-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,5-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2,5-diflophenyl)(4-tflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,5-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3,5-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2,4-diflophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,4-diflophenyl)(phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((S)-(2,4-diflophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(2,4-diflophenyl)(3,4-diflophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
10-(bis(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]pyrazino[1,2-b]-
pyridazin-3,5-dion;
4-((R)-(3-flophenyl)((9aR,10S)-4-hydroxy-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2".4,5]pyrazino[1,2-b]pyridazin-10-yl)metyl)benzonitril;
(9aR,108)-10-((S)-(4-clophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,10S)-10-((R)-(3-clophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
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(9aR,108)-10-((S)-(2-bromophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(2-bromopheny!)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-flophenyl)(o-tolyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((S)-(3-clophenyl)(3-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-clophenyl)(4-flophenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(9aR,108)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7,7-dimetyl-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(9aR,10R)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7,7-dimetyl-8,9,9a,1 0-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(7S,9aR,10S)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

(7S,9aR, 10R)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;
(7R,9aR,108)-10-((R)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion;

(7R,9aR, 10R)-10-((S)-(3-flophenyl)(4-flophenyl)metyl)-4-hydroxy-7-metyl-8,9,9a,10-tetrahydro-
7H-pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;

(8S,9aR, 108)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8-metoxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(8R,9aR,108)-10-(bis(3-flophenyl)metyl)-4-hydroxy-8-metoxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion;
(10aR,118)-11-benzhydryl-4-hydroxy-7,8,10a,11-tetrahydro-10H-pyridazino[ 1',6":4,5]pyrazino[2,1-
c][1,4]oxazin-3,5-dion;
11-benzhydryl-4-hydroxy-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-
dion;

11-(bis(3-flophenyl)metyl)-4-hydroxy-7,8,9,10,10a,11-hexahydropyrido[ 1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;

11-benzhydryl-4-hydroxy-7,8,10a,11-tetrahydro-10H-pyridazino[ 1',6":4,5]pyrazino[2,1-c][1,4]-

oxazin-3,5-dion;
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11-benzhydryl-4-hydroxy-7-metyl-7,8,9,10,10a,11-hexahydropyrido[1',2":4,5]pyrazino[ 1,2-b]-
pyridazin-3,5-dion;
(9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl 3-metylbutanoat;
(9aR,108)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl 3-metylbutanoat;
(9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl axetat;
(9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl isobutyrat;
(9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl isopropyl cacbonat;
1-(((9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)etyl etyl cacbonat;
(S)-((12-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,7,8,9,10-hexahydro-12H-dipyridazino[ 1,2-a:1',6'-
d][1 ;2,4]triazin-4-y1) oxy)metyl etyl cacbonat;
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl (2-metoxyetyl) cacbonat;
1-(((9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)etyl etyl cacbonat;
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl etyl cacbonat;
(((92R,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[ 1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)mety! etyl cacbonat;
(((9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl isopropyl cacbonat;
(((9aR,108)-10-((R)-(4-flophenyl)(phenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metyl metyl cacbonat;
(((9aR,10S)-10-(bis(3-flophenyl)metyl)-3,5-dioxo-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl pivalat;
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(S)-((12-(bis(3-flophenyl)metyl)-3,5-diox0-3,5,7,8,9,10-hexahydro-12H-dipyridazino[ 1,2-a:1',6'-
d][1,2,4]triazin-4-yl)oxy)metyl metyl cacbonat;
((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl L-valinat;
(9aR,108)-10-(bis(4-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl dimetylcarbamat;
(((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-diox0-3,5,8,9,9a,10-hexahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-4-yl)oxy)metyl etyl(metyl)carbamat;

metyl  2-(((((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2"4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)(etoxy)phosphoryl)oxy)axetat; va

metyl  2-((((((9aR,10S)-10-(bis(4-flophenyl)metyl)-3,5-dioxo0-3,5,8,9,9a,10-hexahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-4-yl)oxy)metoxy)carbonyl)oxy)-2-metylpropanoat;

va cac mudi duoc dung ciia cac hop chat nay.
2. Hop chit theo diém 1, trong dé G 1a H, hodc mudi duge dung ctia né.

3. Hop chét theo diém 1, trong d6 G duogc chon tir R, —C(O)R®, —C(0)-OR’, -C(R%),-O-
C(O)R’, —C(R%),-0-C(0)-OR", —C(0)-N(R"),, va —C(R%),-O-C(O)N(R"),, trong d6
mdi nhém R° ddc 1ap 1a H hodc C,-C4 alkyl ma tuy y duoc thé bang mét hodc hai nhém
duoc chon tir halo, CN, -OH, amino, Ci4 alkyl, phenyl, C,4 alkoxy, Ci4 haloalkyl, Ci4
haloalkoxy va nhan di vong c6 3 dén 6 canh chira mot hodc hai nguyén tu khac loai duoc

chon tir N, O va S 1am nguyén tlr trén nhan, hodc mudi dugc dung ctia no.

4. Hop chét theo diém 3, trong d6 G duogc chon tir R®, —C(O)R®, —=C(0)-OR", -C(R%),-O-
C(O)R®, va —C(R%),-0-C(0)-OR’, trong 6 mdi nhém R® doc 1ap 1a H hodc nhém dugce

chon tir C;-C, alkyl, va mdi nhém R 14 H hoic C;-Cy alkyl; hodc mudi dugc dung cua no.

5. Hop chat theo diém bét k¥ trong s cac diém tir 1 dén 4, trong d6 G duogc chon tir <C(O)R’,
—C(0)-0OR", -CH,-O-C(O)R", va —CH,-0-C(0)-OR”, trong d6 mdi nhém R’ 1a C,-C, alkyl;

hodc mudi dugc dung cua nd.

6. Hop chét theo diém bét ky trong s6 cac diem tir 1 dén 5, trong d6 hop chét c6 cong thic:
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3

NN B
Z
/

A /N////,,H """//22
N T H

Y

hodc muoi dugc dung ctia no.

7. Hop chét theo diém 6, trong d6 Z* 1a CH,, Z* 1a CH, hodc CX, trong d6 X 1a halo, n bang 0,

1 hodc 2, va mdi nhém R* 1a Me; hodc mubi duoce dung ciia né.

8. Hop chit theo diém 1, trong d6 hop chat c6 cong thic (I):

OH @]

© AN ~_RY
'T' pd \ "

7

1 /

- \N/N Z\22

Ar! Ar?
R? 0

hodc mubi dugc dung ctia nd, trong dé:

R' [a H, halo, CN, COOR*, -CONR*,, hoic C;-Cy alkyl tity ¥ dugc thé bang mét hodc
hai nhém dugce chon tir —-OR* va —NR*,, C;-C, haloalkyl;

mdi 1dn R* xuét hién doc I4p 12 H hoic C;-Cs alkyl tity y duoc thé bang ~OR hogc —
NRy;

Z'1aN, vaZ* 1a C(R)y;

hogc Z' 1a CH, va Z* 1aNR, O, S, hodc CHy;

Z* 13 CH,, Q, -CH,-CH,-, -Q-CH,-, -CH,-Q-, -CH,-Q-CH,-, -CH,-CH,-CH,- hodc CX,
trong d6 X 1a halo;

Q duogc chon tir —NR-, O, S, SO, va SOy;

R? duogc chon tir H, halo, CN, C4alkyl tiy y duoc thé béng nhiu nhit dén ba nhém
ddc 1ap duoc chon tur halo, CN, Cy4 alkyl, -OR, C,4haloalkoxy, -NR,, va C,.4 haloalkyl;

mdi nhém R® 14 phén tir thé tiy ¥ ¢6 mit & nguyén tir cacbon bat ky ctia nhan chita Z*
va 7>, va duoc chon mot cach doc 1ap trong s6 —OR, Cy.4 haloalkyl, C;4 haloalkoxy, oxo, CN, -
NR,, va Cy4 alkyl tily ¥ duoc thé bing nhidu nhat dén ba nhém doc 18p duge chon tir halo, CN,
C 4 alkyl, -OR, C .4 haloalkoxy, -NR,, va Cyhaloalkyl;
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n bang 0 dén 2;

mbi géc Ar' va Ar* doc 1ap véi nhau 13 phenyl hodc nhan heteroaryl c6 5 dén 6 canh
chira 1 dén 3 nguyén tir khac loai duoc chon tir N, O va S 1am nguyén i trén nhan, va mdi géc
duoc thé mot cach doc lép béng dén ba nhém duoge chon tir halo, Ci4 alkyl, Cy4 haloalkyl, C
alkoxy, Ci4 haloalkoxy, C,.4alkyn, va CN;

va Ar! va Ar® tily ¥ duoc lién két v6i nhau bing ciu c6 cong thic ~C(R"),-L- d tao ra
nhém ba vong, trong d6 mdi nhém Ar' va Ar® tly ¥ duoc thé bang nhidu nhat dén ba nhém doc
1ap dugc chon tr halo, Cy4 alkyl, Cy.4 haloalkyl, C;4 alkoxy, Ci4 haloalkoxy, Cs4alkyn, va CN;

mdi lan R xuét hién doc 1ap 1a H hodc Ci-Cy alkyl tily v dugc thé bing nhiéu nhit dén
ba nhém doc 14p dugc chon tir halo, OH, oxo, Cy4 alkyl, Cy4alkoxy, C;4haloalkoxy, va C;4
haloalkyl;

L duoc chon tir S, S=0, SO,, O, NR, C(R"), va CF,; va

mdi nhém R" ddc 1ap 1a H hodc C,, alkyl.

9. Hop chat theo diém bat ky trong sd cac diém tir 1 dén 8, hodc mudi duge dung ctia ching,

trong @6 Z' 1a CH.
10. Hop chit theo diém 1 hodc diém 8, hodc mudi duoc dung cta chiing, trong do6 Z'1aN.

11. Hop cht theo diém bét k¥ trong s6 cac diém tir 1 dén 10, hozic mudi dugc dung ctia chiing,

trong d6 Z* 1a CH,.

12. Hop chit theo diém bét ky trong s6 céc didm tir 1 dén 6 hodc 8 dén 11, hoic mubi duoc
dung cia ching, trong d6 7’ 1a CH,, —CH,-CH,-, -CH,-CH,-CH,-, -CH»-O-, O hodc CX, trong
d6 X 1a halo.

13. Hop chat theo didm 12 hoac mudi duoc dung cda nd, trong do6 Z° 1a CH, hodc CX, trong d6
X 13 halo.

14. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5 hodc 8 dén 13 hoac mudi dugce dung

ctia no, trong d6 R' 1a H.
15. Hop chét theo diém bét ky trong s6 céc diém 1 dén 14 hoic mudi dugc dung ciia né, trong

d6 R*1a H.

16. Hop chét theo diém bét ky trong s6 cac didm 1 dén 15 hoic mudi duoc dung cta no, trong
d6 Ar' va Ar® ddu 1a phenyl va mdi gdc dugc thé mot cach doc 1ap bing dén ba nhém duge

chon tir halo, C,.4 alkyl, C,4 haloalkyl, C;.4 alkoxy, Ci.4 haloalkoxy, C,4alkyn, va CN.

166/206
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17. Hop chit theo diém bét k¥ trong s6 cac diém tir 1 dén 15, trong d6 hop chat c6 cong thirc:

OH O O

OH
R3 3
(@) N N /\( n o X N (R
| pad 73
1
\N/NYZ\/ \N/Nﬁ/l\o
Y hoidc Y
trong d6 Y thé hién nhém duoc chon tir

~ X

trong d6 mdi nhém RY ddc 1ap dugc chon tir halo, Cy4 alkyl, C.4 haloalkyl, Ci.4 alkoxy, C.q
haloalkoxy, Cy.4alkyn, va CN; va
mdi q doc 1ap bang 0, 1, 2 hoic 3;

hodc mudi dugce dung cua nd.

18. Hop chét theo didm 17, hodc mubi duoc dung clia chiing, trong d6 hop chit c6 cong thirc

167/206
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3
o) N N/\\(R n
| z3
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N/ \g/
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G—O0 o)

trong d6 Z'1a N hoic CH; va
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o (R3),

/

A
\
Pz,
=<nmng
<
S

hodc hoac

7’ 1a CH, hodc —CH,-CH,- hoic CX, trong d6 X 1a halo.

19. Hop chét theo diém bat ky trong s cac diém 1 dén 18, hodc mudi dugce dung ctia nd, trong

d6 Ar' va Ar* déu 1a phenyl, va Ar' va Ar® tiy v va doc lap dugc thé bang mot hodc ba nhém
do6c 1ap duoc chon tir F, Cl, va C,-C, alkyl.

20. Hop cht theo diém bét ky trong sb cac diém 1 dén 19, trong d6 G duogc chon tu:

Cau truc

~N

O

O)\O
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kojff:
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hodc muodi dugc dung cua nd.

21. Hop chit theo diém bat ky trong s6 cac didm 1 dén 20, trong d6 hop chét c6 cong thiic dugce

chon tur:
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hodc cac muoi duge dung cia no.

22. Hop chit theo diém 1, trong d6 dugc chon trong s6:

Vi duso

Cau tric

Tén

1

OH O

(9aR,108)-10-((S)-(4-flophenyl)(3-(triflometyl)phenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion
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OH O (9aR,108)-10-((R)-(4-flophenyl)(4-(triflometyl)phenyl)-
© X N /> metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
" [1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion

(9aR,108)-10-((R)-(2,3-diflophenyl)(3-(triflometyl)-
X N /> phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyro-
" lo[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

(9aR,108)-10-((S)-(4-flophenyl)(3-(triflometoxy)-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyro-
lo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion

(9aR,108)-10-((R)-(4-flophenyl)(4-(triflometoxy)-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion

(9aR,108)-10-((S)-(4-flophenyl)(2-metoxyphenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

(9aR,108)-10-((R)-(4-flophenyl)(4-metoxyphenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion
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(9aR,108)-10-((R)-(2,3-diflophenyl)(2-flophenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

(9aR,108)-10-((S)-(4-flophenyl)(3-metoxyphenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

10

(9aR,108)-10-((S)-(4-flophenyl)(m-tolyl)metyl)-4-
hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5pyraz-
ino[1,2-b]pyridazin-3,5-dion

11

(9aR,10S)-10-((R)-(3,4-diflo-2-metylphenyl)(3-flo-
phenyl)metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-
pyrolo[1',2"4,5]pyrazino[1,2-b]pyridazin-3,5-dion

12

(9aR,108)-10-((R)-(2-flo-3-metylphenyl)(3-flophenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[1,2-b]pyridazin-3,5-dion

13

(9aR,10S)-10-(bis(3-flophenyl)metyl)-8,8-diflo-4-
hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5] -
pyrazino[1,2-b]pyridazin-3,5-dion

180/206
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14

(10aR,118)-11-((R)~(2,3-diflophenyl)(phenyl)metyl)-4-
hydroxy-7,8,10a,11-tetrahydro-10H-pyridazino [-
1',6':4,5]pyrazino[2,1-c][1,4]oxazin-3,5-dion

15

(9aR,10S)-10-((R)-(3-flo-2-metylphenyl)(3-flophenyl)-
metyl)-4-hydroxy-8,9,9a,10-tetrahydro-7H-pyrolo-
[1',2":4,5]pyrazino[ 1,2-b]pyridazin-3,5-dion

16

(9aR,108)-4-hydroxy-10-((R)-phenyl(2,3,6-triflophen-
yl)metyl)-8,9,9a,10-tetrahydro-7H-pyrolo[1',2":4,5]-
pyrazino[1,2-b]pyridazin-3,5-dion

17

(9aR,108)-10-((R)-(2-flo-3-metylphenyl)(o-tolyl)-
metyl)-4-hydroxy-8,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>