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Linh vuc k¥ thuat dugc dé cap

Sdng ch€ dé cap dén cdc hop chit ¢6 hoat tinh khang virut, cu thé 1a
cdc dan xudt carbamoylpyridon da vong c6 hoat tinh dc ché chong lai

integraza cia HIV va dugc phdm chita ching, cu thé 1a chat khang HIV.
Tinh trang ky thuat da biét

Trong s6 cédc virut, virut gay suy gidm mién dich & ngudi (HIV-human
immunodeficiency virut), mot loai retrovirut, dugc biét dén Ia nguyén nhén
gdy ra hoi ching suy gidm mién dich mic phai (AIDS-acquired
immunodeficiency syndrome). Hop chat diéu tri bénh AIDS chi yéu duoc
chon tir nhém bao gom céc chat dc ché transcriptaza ngugc (vi du AZT, 3TC)
va cac chét tic ch€ proteaza (vi du Indinavir), nhung chiing dugc ching minh
la di kem v6i cac tic dung phu nhu bénh than kinh va xust hién céc virut

khdng. Do dé, can phét trién c4c chat khdng HIV cé co ché tic dung khac.

Mat khéc, liéu phap két hop duoc thong bao 1a hitu hiéu trong viéc diéu
tri bénh AIDS do sy xudt hién thuong xuyén cta thé dot bien khang. Cac chat
lic ch€ transcriptaza ngugc va chat tc ché proteaza dugc st dung trong 1am
sang lam chat khang HIV, tuy nhién ddi vé6i céc chit c6 cung co ché tic dung
thudng xuét hién su khdng chéo hodc cac hgp chét nay chi c6 hoat tinh bd

sung. Do d6, can c6 céc chat khang HIV c6 co ché tic dung khéc.

Trong truong hop néu trén, chét tc ché integraza ctia HIV da dugc tap
chung nghién cttu dudi dang chét khang HIV ¢6 co ché tic dung méi (xem:
Tai lieu sdng ché 1 va 2). P& lam chat khang HIV c6 co ché tdc dung nhu vay,
~ cdc hop chdt di biét 1a hop chét hydroxypyrimidinon dugc thé bang
carbamoyl (xem: tai liéu sang ché 3 va 4) va hop chit hydroxypyrolidion duogc

thé bang carbamoyl (xem: tai liéu sang ché 5). Hon nifa, don yéu cau cép
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patent lién quan dén hop chat hydroxypyridon dugc thé€ bang carbamoyl da
dugc nop (tai lieu tham khao: tai liéu sang ché 6, Vi du 8) .

Céc dan xudt carbamoylpyridon khéc di biét bao gém din xuit 5-
- alkoxypyridin-3-carboxamit va din xuit Y-pyron-3-carboxamit, 14 cac chat tc

ché sy sinh truéng ctia cay hoac chét diét co (xem: tai liéu sang ché 7-9).

Cac chit e ch€ integraza ctia HIV khac bao goém cdc hop chat mach

vong ngung tu chita N (xem: tai liéu sang ché 10).

o

Trong do6: tai lieu sang ché 1 la cong b6 don quéc t€ s
WO03/0166275, tai lieu sing ché 2 1a cong b6 don quoc t€ s
WO2004/024693, tai lieu sang ché 3 Ia cong bé don quéc t€ so
WO03/035076, tai lieu séng ché 4 1a cong bs don qudc t&€ s6 W003/035076,
tai liéu sdng ché 5 1 cong bo don quoc & s6 W0O2004/004657, tai liéu sang

o

~ ché 6 1a don yéu cdu cép patent Nhat s6 2003-32772, tai liéu sang ché 7 1a
don yéu cau cdp patent Nhat s6 1990-108668, tai liéu séng ché 8 1a don yéu
cdu cdp patent Nhat s6 1990-108683, tai liéu sang ché 9 1a don yéu cau cip
patent Nhat s6 1990-96506 va tai lieu sang ché 10 Ia cong bo don quéc t€ s6
W02005/016927.

Do d6, ¢6 nhu ciu phét trién céc chét dc ché integraza mdi.
Ban chat k§ thuat ctia sang ché

Cac tdc gia sdng ch€ tap trung nghién ctu va da phét hién ra rang cic
- dan xudt carbamoylpyridon da vong méi c6 hoat tinh Wc ch€ integraza cua

HIV hiéu nghiém.

Tuy nhién, cdc tdc gid sing ch€ da phét hién ra ring hop chat theo sing
ché va dugc phim chita ching c6 thé duoc sit dung lam cht khéng virut, chat
khéng retrovirut, chat khdng HIV, chat khing virut gay bénh bach ciu t€ bao
T & nguoi typ 1 (HTLV- 1 — human T-cell leukemia virus type 1), chat
khéng virut gay suy giam mién dich & méo (FIV-Feline immunodeficiency

virut) hodc chat khing virut gay suy gidm mién dich & khi (SIV-Simian
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immunodeficiency virus), cu thé 1a chat khang HIV hoac tri bénh AIDS, dé

thuc hién sdng ché€ dugc thé hién dudi day.

(1) Hop chat ¢6 cong thic:

trong do,

Z' 1A NR%;

R* 12 hydro, alkyl thap tuy ¥ dugc thé, xycloalkyl tuy ¥ dugc thé, xycloalkyl-
alkyl thap tuy ¥ duoc the, alkenyl thap tuy ¥ dugc thé, alkoxy thap tuy ¥ dugc
the, aryl tuy y duoc thé, aryl-alkyl thdp tuy § dugc thé, aryloxy tuy ¥ dugc
thé, nhém di vong tuy ¥ duoc thé, di vong-alkyl thdp tuy ¥ duogc thé, di vong-
oxy tuy § dugc thé, hydroxy, amino tuy ¥ dugc thé, gdéc axit phosphoric tuy y
dugc the, aryl dugc the bang gdc axit phosphoric tuy ¥ dugc thé, aralkyl dugc
thé€ bang goc axit phosphoric tuy § dugc thé, hydroxy dugc thé bang gdc axit
phosphoric tuy ¥ dugc th€, amino dugc th€ bang gdc axit phosphoric tuy y
dugc thé hoac alkyl thdp dugc th€ bang géc axit phosphoric tuy ¥ duoc the
(alkyl thap c6 thé duge ngdt mach bdi nhém di nguyén ti duoc chon tit CO,
0, S, SO, SO,, NR* (R* 1a hydro hodc alkyl thap), -N= va =N-)), O hoic CH,;

Z’ 1a alkylen thdp tuy ¥ dugc th& hoic alkenylen thdp tuy ¥ duoc thé, mdi
nhém c¢6 thé duge ngit mach bsi nhém di nguyén r dugc chon tir O, S, SO,
SO,, NR’ (R 14 hydro, alkyl thdp tuy y dugc thé, xycloalkyl tuy ¥ duoc thé,
xycloalkyl-alkyl thap tuy ¥ duoc thé, alkenyl thap tuy § dugc thé, alkoxy thap
tuy ¥ dugc thé, aryl tuy ¥ dugc thé, aryl-alkyl thdp tuy § dugc thé, aryloxy tuy
y dugc thé, nhém di vong tuy y dugce thé, di vong-alkyl thap tuy y dugc thé, di
vong-oxy tuy y dugc thé, hydroxy hoac amino tuy § duogc th€, goc axit

phosphoric tuy ¥ dugc thé, aryl dugc thé bang gbc axit phosphoric tuy ¥ dugc

-4-
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the, aralkyl dugc thé bing gdc axit phosphoric tuy ¥ dugc thé, hydroxy duoc
thé bang géc axit phosphoric tuy ¥ dugc thé, amino dugc thé bing goc axit
phosphoric tuy ¥ dugc thé hoac alkyl thap duge th€ bang gdc axit phosphoric
tuy ¥ dugc thé (alkyl thap c6 thé dugc ngat mach bdi nhém di nguyeén tir dugc
chon tir CO, O, S, SO, SO,, NR® (R’ doc lap dugc chon tir cling mot nhém thé
nhu R*), -N= vd =N-)), -N= hodc =N-;

R' 12 hydro hoic alkyl thip;

X la lién két don, nhém di nguyén tit dugc chon tir O, S, SO, SO, va NH, hoic
alkylen thap hodc alkenylen thap, méi nhém c¢6 thé dugc ngit mach bdi di
nguyén tu;

R? 12 aryl tuy ¥ dugc thé;

R® 1a hydro, halogen, hydroxy, alkyl thdp tuy § dugc thé, xycloalkyl tuy ¥
duoc thé, alkenyl thdp tuy y dugc thé, alkoxy thap tuy ¥ dugc th€, alkenyloxy
thap tuy § duoc the, aryl tuy ¥ dugc thé, aryloxy tuy ¥ dugc th€, nhém di
vong tuy y dugc thé, di vong-oxy tuy ¥ dugc thé hoac amino tuy y dugc thé;
phan R* va Z? cling véi nhau tao thanh vong, trong d6 hop chét c6 cong thic

(D) dugc the hién bang cac cong thic (I-1), hodc (I-11) sau day:

trong do,
vong A 14 di vong tuy y duoc thé;

R va R* doc lap 1a hydro, alkyl thap tuy ¥ dugc thé, xycloalkyl tuy ¥ dugc
the, xycloalkyl-alkyl thdp tuy y duoc the, alkenyl thap tuy ¥ dugc thé, alkoxy
thap tuy y dugc thé, alkenyloxy thap tuy ¥ dugc th€, aryl tuy § duoc thé, aryl-
alkyl thap ty ¥ dugc thé, aryloxy tuy § dugc th€, nhém di vong tuy ¥ duoc

-5-



21670

the, di vong-alkyl thap tuy y dugc th€, di vong-oxy tuy ¥ dugc thé, gdc axit
phosphoric tuy ¥ dugc thé, aryl dugc thé bang gdc axit phosphoric tuy ¥ duogc
the, aralkyl dugc thé bang gdc axit phosphoric tuy ¥ dugc thé, hydroxy duoc
th€ bang gdc axit phosphoric tuy ¥ dugc th€, amino dugc thé bing goc axit
phosphoric tuy § dugc thé hoac alkyl thap dugc thé bing gdc axit phosphoric
tuy ¥ dugc thé (alkyl thap c6 thé dugc ngit mach bdi nhém di nguyeén tir dugc
chon tir O, S, SO, SO,, NR’ (R’ doc 1ap dugc chon tit cling mot nhém thé nhu
R"), -N= va =N-), hydroxy, amino tuy § dugc thé, alkylcacbonyl thap tuy ¥
dugc thé, xycloalkylcacbonyl tuy ¥ dugc th€, xycloalkyl-alkylcacbonyl thip
tuy y dugc thé, alkoxycacbonyl thip tuy ¥ dugc thé, arylcacbonyl tuy ¥ duoc
thé, aryl-alkylcacbonyl thap tuy § dugc thé, aryloxycacbonyl tuy y duogc thé,
di vong-cacbonyl tuy y dugc thé, di vong-alkylcacbonyl thap tuy § dugc thé,

di vong-oxycacbonyl tuy y dugc th€ hoac aminocacbonyl tuy y dugc thé;
dudng nét ddt thé hién sy ¢6 mit hoic khong cé mat ctia lién két, véi diéu
kién khi dudng nét dit thé hién sy ¢6 mat clia lién két thi R* 1a khong c6 mat;
R' 12 hydro hoic alkyl thip;

X 1a lién két don, nhém di nguyén tir dugc chon tix O, S, SO, SO, va NH, hoic
alkylen thap hoac alkenylen thap, méi nhém c6 thé:dugc ngit mach bdi nhém
di nguyén tir;

R? 12 aryl tuy ¥ dugc thé;

R* 12 hydro, halogen, hydroxy, alkyl thdp ty ¥ dugc thé, xycloalkyl tuy
dugc thé, alkenyl thap tuy § duogc thé, alkoxy thap tuy § dugc thé, alkenyloxy
thap tuy y duogc thé, aryl tuy y dugc thé, aryloxy tuy ¥ dugc thé, nhém di

vong tuy ¥ dugc the, di vong-oxy tuy ¥ dugc thé€ hodc amino tuy ¥ dugc thé;

OH 9
J

\\ ‘_-D
'D ;
N (1-11)
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trong do,

vong D 1a di vong tuy y dugc thé;

R' 12 hydro hodc alkyl thap;

X 1a lién két don, nhém di nguyén ti dugc chon tir O, S, SO, SO, va NH, hoic
alkylen thap hoac alkenylen thdp, mdi nhém c6 thé dugc ngit mach bdi nhém
di nguyén tu;

R? 12 aryl tuy y dugc thé;

R* 1a hydro, halogen, hydroxy, alkyl thap tuy y dugc th€, xycloalkyl tuy ¥
duoc the, alkenyl thip tuy ¥ dugc thé, alkoxy thdp tuy ¥ dugc thé, alkenyloxy
thip tuy ¥ dugc thé, aryl tuy y dugc thé, aryloxy tuy y dugc thé€, nhém di
vong tuy ¥ dugc thé, di vong-oxy tuy ¥ dugc thé hoac amino tuy § dugc thé,
mudi hoac solvat duge dung ctia ching.

(2) Hop chat theo muc (1) néu trén, mudi hoac solvat dugc dung cla

né, trong d6 R' 12 hydro.

(3) Hop chat theo muc (1) néu trén, mudi hoac solvat dugc dung clia
no, trong d6 X 1a alkylen thdp; R* 1a phenyl hodc phenyl dugc thé bing it nhat

mot nguyén tir halogen.

(4) Hop chat theo muc (1) néu trén, mudi hoac solvat dugc dung cua
noé, trong d6 R* 12 hydro, halogen, hydroxy, alkyl thdp, alkenyl thap, alkoxy
thap, alkenyloxy thip hoac amino tuy y dugc thé.

(5) Hop chat theo muc (1) néu trén, mudi hoac solvat dugc dung ctia

nd, trong dé R* 1a hydro.

(6) Hop chat theo muyc (1) néu trén, mudi hoac solvat dugc dung cla
nd, trong dé R' 1 hydro hodc alkyl thap; X 1a alkylen thap; R 1a phenyl hoac
phenyl dugc thé€ bing it nhat mot nguyén tir halogen; R® 1a hydro, halogen,
hydroxy, alkyl thép, alkenyl thip, alkoxy thdp, alkenyloxy thdp hodc amino
tuy ¥ dugc thé. '

(7) Hop chat c¢6 cong thic:
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CH

0 ‘
,,J'\\\‘/ SN
2 1 A

, H'O\X/NHW \/NX«' (1-1)
o) =k HM Rx

trong do,

A la di vong tuy ¥ dugc thé;

R'" va R* doc lap 12 hydro, alkyl thap tuy ¥ dugc thé, xycloalkyl tuy § duoc
thé, xycloalkyl-alkyl thap tuy ¥ dugc thé, alkenyl thap tuy ¥ dugc thé, alkoxy
thap tuy y duoc thé, alkenyloxy thdp tuy ¥ dugc thé, aryl tuy ¥ dugc thé, aryl-
alkyl thap tuy ¥ dugc thé, aryloxy tuy § dugc thé€, nhém di vong tuy ¥ dugc
thé, di vong-alkyl thdp tuy ¥ dugc thé, di vong-oxy tuy y dugc thé, goc axit
phosphoric tuy ¥ duge thé, aryl dugc thé bang goc axit phosphoric tuy y dugc
the, aralkyl dugc th€ bang gdc axit phosphoric tuy § dugc thé, hydroxy dugc
th€ bang géc axit phosphoric tuy ¥ dugc thé, amino dugc thé bing goc axit
phosphoric tuy § dugc th€ hoac alkyl thip dugc th€ bang gdc axit phosphoric
tuy ¥ dugc thé (alkyl thap nay c6 thé dugc ngat mach bdi nhém di nguyen tix
dugce chon tir O, S, SO, SO,, NR’ (R’ doc lap dugc chon tlr cing mot nhém
thé nhu R*), -N= va =N-), hydroxy, amino tuy y dugc thé, alkylcacbonyl thap
tuy y dugc thé, xycloalkylcacbonyl tuy y dugc thé, xycloalkyl-alkylcacbonyl
thap tuy ¥ dugc thé, alkoxycacbonyl thdp tuy ¥ dugc thé, arylcacbonyl tuy y
dugc the, aryl-alkylcacbonyl thap tuy ¥ dugc thé, aryloxycacbonyl tuy y duge
thé, di vong-cacbonyl tuy ¥ dugc th€, di vong-alkylcacbonyl thdp tuy § dugc
thé, di vong-oxycacbonyl tuy y dugc thé hoac aminocacbonyl tuy y dugc thé,

dudng nét dat thé hién su ¢6 mit hodc khong cé mat cla lién két, véi diéu
kién khi duong nét dit thé hién sy c6 mat clia lién két thi R* 1a khong c6 mat;

R' 1 hydro hodc alkyl thap;
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X Ia lién két don, nhém di nguyén tir duge chon tr O, S, SO, SO, va NH, hoic
alkylen thap hoac alkenylen thdp, m6i nhém c6 thé dugc ngit mach bdi nhém
di nguyén tir;

R? 1a aryl tuy ¥ duoc thé;

R? 12 hydro, halogen, hydroxy, alkyl thap tuy ¥ dugc thé, xycloalkyl tuy ¥
dugc thé, alkenyl thap tuy ¥ dugc thé, alkoxy thap tuy ¥ dugc thé, alkenyloxy
thdp tuy ¥ dugc thé, aryl tuy y dugc thé, aryloxy tuy ¥ dugc th€, nhém di
vong tuy y duoc the, di vong-oxy tuy ¥ dugc thé hodc amino tuy ¥ duoc thé,

mudi hoac solvat dugc dung cla ching.

(8) Hop chit theo muc (7) néu trén, mudi hoac solvat duge dung clia
no, trong d6 R' 12 hydro hoic alkyl thap; X 1a alkylen thap; R? 1a phenyl hoac
phenyl dugc thé€ bang it nhat mot nguyén tir halogen; R 13 hydro, halogen,
hydroxy, alkyl thdp, alkenyl thap, alkoxy thdp, alkenyloxy thap hodc amino
tuy y dugc thé.

(9) Hop chat theo muc (7) néu trén, mudi hoac solvat dugc dung cua
nod, trong d6 dudng nét dit thé hién su khong cé mit cia lién két.

(10) Hop chat theo muc (7) néu trén, mudi hoac solvat dugc dung cta
no6, trong d6 R* 12 hydro; R* 1 hydro hodc alkyl thap tuy ¥ dugc thé.

(11) Hop chat theo muc (7) néu trén, mudi hoac solvat dugc dung clia
no, trong dé vong A la nhéom di vong c6 tir 5 dén 7 canh chira 1 dén 2 di
nguyén tu tuy y ngung tu va tuy ¥ duoc thé.

(12) Hop chat c6 cong thuc:

OH 0O

(Rym~ T
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trong do,

vong A la nhém di vong c6 tir 5 dén 7 canh chda 1 dén 2 di nguyén tir tuy ¥

ngung tu va tuy y dugc thé;

hod hoc lap thé clia nguyén tir cacbon khong d6i xing duoc ky hiéu bing déu
* thé hién c&u hinh R hoic S, hoac hdn hgp clia chiing;

R'™ va R* doc 14p 1a hydro, alkyl thap tuy ¥ dugc thé, xycloalkyl tuy ¥ duoc
the, xycloalkyl-alkyl thap tuy ¥ dugc thé, alkenyl thp tuy y dugc thé, alkoxy
thap tuy y dugc thé, alkenyloxy thdp tuy ¥ dugc thé, aryl tuy ¥ dugc thé, aryl-
alkyl thap tuy ¥ dugc thé, aryloxy tuy ¥ dugc th€, nhém di vong tuy y duge
thé, di vong-alkyl thdp tuy ¥ dugc thé, di vong-oxy tuy ¥ duoc thé, géc axit
phosphoric tuy y dugc thé, aryl dugc thé bang goc axit phosphoric tuy y dugc
the, aralkyl dugc th€ bang gdéc axit phosphoric tuy ¥ dugc thé, hydroxy dugc
th€ bang gdc axit phosphoric tuy ¥ dugc thé, amino dugc thé bing gdc axit
phosphoric tuy ¥ dugc th€ hoac alkyl thdp dugc thé bang goc axit phosphoric
tuy ¥ dugc th€ (alkyl thdp ndy c6 thé duge ngat mach béi nhém di nguyén tir
dugc chon tr O, S, SO, SO,, NR’ (R’ doc lap dugc chon tir cing mot nhém
th€ nhu R*), -N= va =N-), hydroxy, amino tuy ¥ dugc thé, alkylcacbonyl thap
tuy y dugc the, xycloalkylcacbonyl tuy ¥ dugc thé, xycloalkyl-alkylcacbonyl
thap tuy § dugc thé, alkoxycacbonyl thap tuy y dugc thé, arylcacbonyl tuy y
dugc the, aryl-alkylcacbonyl thip tuy § dugc thé, aryloxycacbonyl tuy ¥ dugc
thé, di vong-cacbonyl tuy y dugc thé, di vong-alkylcacbonyl thap tuy y dugc

thé, di vong-oxycacbonyl tuy ¥ dugc thé hoac aminocacbonyl tuy ¥ dugc thé;

R 12 hydro, halogen, hydroxy, alkyl thdp tuy ¥ dugc th&, xycloalkyl tuy ¥
duoc thé, alkenyl thip tuy y duoc thé, alkoxy thap tuy ¥ dugc thé, alkenyloxy
thap tuy ¥ dugc thé, aryl tuy y dugc thé, aryloxy. tuy y dugc th€, nhém di
vong tuy ¥ dugc thé, hetoroxycleoxy tuy ¥ dugc thé hoac amino tuy y dugc
th&, mudi dugc dung ctia né, hoac

R' 12 hydro hoac alkyl thap;

R doc lap dugc chon tir halogen va nhém thé S1,

-10-
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Nhém thé S1 1a goc axit phosphoric tuy § dugc thé, aryl dugc the biang
goc axit phosphoric tuy ¥ dugc thé, aralkyl dugc thé bang gdéc axit phosphoric
tuy ¥ dugc the€, hydroxy dugc th€ bing géc axit phosphoric tuy ¥ dugc thé,
amino dugc th&¢ bang gdc axit phosphoric tuy ¥ dugc thé, hoidc alkyl thap
dugc th€ bang gbc axit phosphoric tuy ¥ dugc thé (trong dé alkyl thap cé thé
dugc ngat mach bang nhém di nguyén tr dugc chon tr CO, O, O, S, SO, SO,,
NR®* (R* 1a hydro hodc alkyl thdp), -N= va =N-), alkoxy thdp alkyl thédp,
amino alkyl thdp tuy ¥ dugc th€ bang mono- hodc di-alkyl thdp, alkyl thap
dugc halogen hod, alkoxy thap, carbamoyl tuy ¥ dﬁqc th€ bang mono- hoic
di-alkyl thap, alkyl thap-sulfonylamino tuy y dugc thé€, alkoxy thdp dugc
halogen hod, hydroxy alkyl thap;

m 14 s6 nguyén ndm trong khoang tir 0 dén 3, mudi hodc solvat dugc dung

cla ching.

(13) Hop chat theo muc (12) néu trén, mudi hoac solvat dugc dung cua
né, trong d6 R* va R doc 1ap 12 hydro hodc thap tuy ¥ dugc thé.

(14) Hop chat theo muc (12) néu trén, mudi hoac solvat dugc dung ctia
no, trong d6 R* va R'* 1a hydro.

(15) Hop chat theo muc (12) néu trén, mudi hoac solvat dugc dung ctia
no, trong d6 R’ 1a hydro.

(16) Hop chat theo muc (12) néu trén, mudi hoac solvat dugc dung ctia
n6, trong dé6 m bang 0, hodc ndm trong khoang tir 1 dén 3 va it nhit mot
nhém R 1a halogen.

(17) Hop chat theo muc (7) hoac (12) néu trén, muoi hodc solvat dugc

dung ctia nd, trong d6 vong A 1a mot trong s6 cac vong dudi day:

-11-
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27
___,piau
HEE
LLLI, =kl
Z = O hoic NR* Z=0 203;0 NR*! Z = O hoic NR¥
(A'l) ( = ) (A-3)

trong d6, cdc nhém tir R*° dén R* doc 1ap 12 nhém duge chon tir nhém the S2,
hodc hai nhém bat k¥ trong s6 cdc nhém tir R* dén R*, lién két vé6i cling mot
nguyén tir cacbon, cling v6i nguyén ti cacbon ndy, c¢6 thé tao thanh vong
cacbon tuy ¥ duoc thé hodc di vong tuy ¥ dugc thé, hodc mébi t6 hgp (R* va
R?), (R* va R*™), (R* va R¥), (R* va R?), (R* va R™), (R*? va R*), (R* va
R*), (R va R®), vd (R¥ va R"), cling v6i nguyén tir bén canh, c6 thé tao

thanh vong cacbon tuy y duogc thé hoac di vong tuy y dugc thé.

Nhém th€ S2 1a hydro, alkyl thap tuy ¥ dugc th€, xycloalkyl tuy y dugc
thé, xycloalkyl-alkyl thap tuy y dugc th&, alkenyl thap tuy y dugc thé, alkoxy
thap tuy ¥ dugc thé, alkenyloxy thap tuy ¥ dugc thé, aryl tuy ¥ duoc thé, aryl-
alkyl thip tuy ¥ dugc th€, aryloxy tuy y dugc thé, di vong tuy y dugc thé, di
vong-alkyl thap tuy y dugc thé, di vong-oxy tuy y dugc thé, hydroxy, amino
tuy y dugc thé, alkylcacbonyl thap tuy ¥ dugc th€, xycloalkylcacbonyl tuy ¥
duoc th€, xycloalkyl alkylcacbonyl thip tuy ¥ dugc thé, alkoxycacbonyl thap
tuy ¥ duoc th€, arylcacbonyl tuy y duoc thé€, aryl-alkylcacbonyl thip tuy ¥
dugce thé, aryloxycacbonyl tuy y dugc thé, di vong-cacbonyl tuy y dugc thé,
di vong-alkylcacbonyl thip tuy y dugc thé, di vong-oxycacbonyl tuy § dugc
thé, aminocacbonyl tuy y dugc th€, goc axit phosphoric tuy ¥ dugc thé, aryl
duoc thé bang goc axit phosphoric tuy ¥ dugc thé, aralkyl duogc thé bang goc
axit phosphoric tuy § dugc thé, hydroxy dugc thé biang gbc axit phosphoric
tuy ¥ dugc thé, amino dugc thé bang géc axit phosphoric tuy ¥ dugc theé, hodc

alkyl thap dugc th€ bang gdc axit phosphoric tuy ¥ duoc th€ (alkyl thap nay
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¢6 thé dugc ngit mach bing nhém di nguyén tir duoc chon tir CO, O, S, SO,
SO,, NR® (R’ doc 1ap dugc chon tir cing mot nhém thé nhu R*), -N= va =N-),

hod hoc 1ap thé ctia nguyeén tir cacbon khong d6i xting dugc ky hiéu bing ddu

" thé hién cau hinh R hoic S, hoac hén hop ctia chiing.

(18) Hop chat theo muc (17) néu trén, mudi hoac solvat dugc dung ctia
né, trong dé6 mdéi nhém trong s6 cdc nhém tir R* dén R* doc lap 1a hydro
hodc alkyl thap dugc thé, hodc hai nhém bit ky trong s6 cdc nhém tir R* dén
R*, lien két v6i cing mot nguyén tlr cacbon, cling v6i nguyén tir cacbon do,
c6 thé tao thanh vong cacbon c¢6 tlt 3 dén 7 canh tuy ¥ duoc thé hodc di vong
c6 tir 3 dén 7 canh tuy y dugc thé, hoic mdi t6 hop (R* va R*?), (R* va R*),
(R? vi R), (RY va R®), (R va R™), (R? va R®), (R¥ va R¥), (R va R™),
va (R* va R*), cling vé6i nguyén tlr bén canh, c6 thé tao thanh vdng cacbon c¢é
tr 5 dén 7 canh tuy ¥ dugc th€ hoac di vong c6 tir 5 dén 7 canh tuy y dugc
thé.

(19) Hop chat theo muc (17) néu trén, mudi hoac solvat duge dung clia
n6, trong d6 vong A 1a vdng dugc bi€u dién bang cong thiic (A-1); mot trong
s6 cac nhém tir R* dén R* 1a alkyl thap tuy ¥ dugc thé va cdc nhém con lai 13

hydro.

(20) Hop chat theo muc (17) néu trén, mudi hoac solvat duge dung ctia
nod, trong d6 vong A 1a vong dugc biéu dién bing cong thifc (A-1); mot trong
s6 cac nhém (R va R®), (R va R¥), va (R va R), cing v6i nguyén tl bén
canh, c6 thé tao thanh vong cacbon ¢6 tlit 5 dén 7 canh tuy ¥ duoc the hoac di
vong c¢6 tit 5 dén 7 canh tuy y dugc thé.

(21) Hop chat theo muc (17) néu trén, muoi hoac solvat dugc dung cua
nd, trong d6 vong A 1a vdong dugc biéu dién bing cong thic (A-1); Z=NR*,
vd R” va R* cling v6i nguyén t bén canh c6 thé tao thanh di vong c6 tir 5
dén 7 canh tuy y dugc thé.

(22) Hop chét theo muc (17) néu trén, mudi hoac solvat dugc dung clia

nd, trong dé vong A 1a vong dugc biéu dién bang cong thic (A-2); mot trong
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s6 cdc nhém tir R* dén R™ 12 alkyl thap tuy ¥ dugc thé va cdc nhém con lai 1a

hydro.

(23) Hop chit theo muc (17) néu trén, mudi hodc solvat dugc dung cia
né, trong d6 vong A 14 vdng dugc biéu dién bang cong thifc (A-2); mot trong
s6 cdc nhém (R* va R¥) va (R* va R*), cling véi nguyén ti bén canh, c6 thé
tao thanh vong cacbon c6 tir 5 dén 7 canh tuy ¥ dugc thé hoic di vong ¢é tir 5

dén 7 canh tuy y dugc thé.

(24) Hop chat theo muyc (17) néu trén, mudi hodc solvat dugc dung cta
nd, trong d6 vong A 1a vdng duogc biéu dién bing cong thic (A-2); Z=NR?!,
vd R* va RY ciing v6i nguyén tir bén canh c6 thé tao thanh di vong c6 tir 5

dén 7 canh tuy y duoc thé.

(25) Hop chét theo muc (17) néu trén, mudi hodc solvat dugc dung clia
nod, trong dé vong A 1a vong dugc bi€u dién bang cong thic (A-3); mot trong
s6 cdc nhém tr R dén R 1a alkyl thap tuy ¥ dugc thé va cdc nhém con lai 1a

hydro.

(26) Hop chit theo muyc (17) néu trén, mudi hoac solvat dugc dung ctia
no, trong d6 vong A 1a vong dugc biéu dién bing cong thitc (A-3); mot trong
s0 cdc nhém (R¥?va R™), (R¥va R¥), (R¥ va R®), va (R* va R¥), cling véi
nguyén tir bén canh, c6 thé tao thanh vong cacbon c6 tir 5 dén 7 canh tuy ¥

dugc thé hodc di vong ¢6 tir 5 dén 7 canh tuy ¥ dugc thé.

(27) Hop chit theo muc (17) néu trén, mudi hoac solvat dugc dung clia
nd, trong d6 vong A la vong dugc biéu dién bing cong thic (A-3); Z=NR™,
va R va R* cing v6i nguyén tir bén canh c6 thé tao thanh di vong c6 tir 5

dén 7 canh tuy y dugc thé.

(28) Hop chit theo myc (12) néu trén, mudi hoic solvat dugc dung ctia
nod, trong d6 R* 1a hydro; R 1a hydro hoic alkyl thdp tuy ¥ duoc thé; R* 1a
hydro; m nam trong khodng tir 1 dén 3 va it nhat mot nhém R 14 halogen;

vong A la vong dugc mo ta trong muc (17) néu trén.
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(29) Hop chit theo muc (12) néu trén, mudi hoic solvat dugc dung ctia
no, trong dé R* 12 hydro; R'* 1a hydro; R? 1a hydro; m bing 0, hodc nim trong
khoang tir 1 dén 3 va it nhat m§t nhém R 14 halogen; vong A 13 vong dugc mo
ta trong muc (17); mdi nhém trong s& cdc nhém tir R*® dén R* doc lap 1a
hydro hoac alkyl thap dugc th€, hoac hai nhém bat ky trong s6 cdc nhém tir
R* dén R¥, lien két v6i cling mot nguyén tir cacbon, cling v6i nguyén tir
cacbon d6, c6 thé tao thanh vong cacbon cé tr 3 dén 7 canh tuy ¥ dugc thé
hoac di vong c6 tir 3 dén 7 canh tuy ¥ duoc thé, hoic mébi t6 hop (R* va R?),
(R® va R¥), (R® vi R®), (RY va R®), (R® va R™), (R* va R¥), (R* va R¥),
(R*7 va R™), va (R¥ va R*"), cling v6i nguyén tlr cacbon bén canh, c6 thé tao
thanh vong cacbon c6 tir 5 dén 7 canh tuy y dugce thé€ hoac di vong ¢6 tir 5 dén

7 canh tuy ¥ dugc thé.

(30) Hop chat c6 cong thic:

trong do,

vong D 1a di vong tuy y dugc thé;

R' 12 hydro hodc alkyl thap;

X 1a lién két don, nhém di nguyén tir dugc chon tir O, S, SO, SO, va NH, hoic
alkylen thap hodc alkenylen thdp, m&i nhém c6 thé. dugc ngit mach bdi nhém
di nguyén tir;

R? la aryl tuy ¥ dugc thé;

R’ 1 hydro, halogen, hydroxy, alkyl thdp tuy ¥ dugc thé&, xycloalkyl tuy ¥
dugc the, alkenyl thap tuy § dugc thé, alkoxy thép tuy ¥ dugc thé, alkenyloxy
thap tuy ¥ dugc thé, aryl tuy y dugc thé, aryloxy tuy y dugc thé€, nhém di
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vong tuy ¥ dugc the, di vong-oxy tuy ¥ dugc thé hodc amino tuy ¥ dugc thé,
mudi hoac solvat dugc dung cua né.

(31) Hop chat dugc chon tir nhém bao goém:
(3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;
(4aR,13aS)-N-[(2,4-diflophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2- '
a]pyrolo[1°,2”:3,4]imidazo[1,2-d]pyrazin-8-carboxamit;
(3aS,13aS)-N-[(2,4-diflophenyl)metyl]-8-hydroxy-7,9-dioxo-
1,2,3,3a,4,5,7,9,13,13a-decahydropyrido[1°,2’:4,5]pyrazino[1,2-
aJpyrolo[1,2-c]pyrimidin-10-carboxamit;
(4aS,13aR)-N-[(2,4-diflophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[1°,2”:3,4]imidazo[1,2-d]pyrazin-8-carboxamit;
(4aS,13aR)-N-[(4-flophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[1°,2’:3,4]imidazo[1,2-d]pyrazin-8-caxboxamit;
(35,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-3-
(phenylmetyl)-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit;
(3aS,13aS)-N-[(4-flophenyl)metyl]-8-hydroxy-7,9-dioxo-
1,2,3,3a,4,5,7,9,13,13a-decahydropyrido[1°,2”:4,5]pyrazino[ 1,2-
a]pyrolo[1,2-c]pyrimidin-10-carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[(1S)-1-metylpropyl]-
5,7-diox0-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d]pyrazin-8-carboxamit;
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(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;
(3S,11aR)-N-[(4-flophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-(1,1-dimetyletyl)-6-hydroxy-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit;

(3S,11aR)-3-(1,1-dimetyletyl)-N- [(4-ﬂophenyl)fnetyl] -6-hydroxy-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-3-phenyl-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-(hydroxymetyl)-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit;
(2S,3R)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-2-
phenyl-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit;
(3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-3-
(phenylmetyl)-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit;
(3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-(2-metylpropyl)-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-

8-carboxamit;
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(5aR,14aR)-N-[(2,4-diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,4,5a,6,10,12,14,14a-decahydropyrido[1,2-
a]pyrido[1°,2°:3,4]imidazo[1,2-d]pyrazin-9-carboxamit;
(28,35)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[(metyloxy)metyl]-5,7-
dioxo-2-phenyl-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit
(3S,11aR)-3-(xyclohexylmetyl)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-
5,7-diox0-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-(1-metyletyl)-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit; '
(5aR,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
5a,6a,7,11,13,14a-hexahydro-5H-indeno[1°,2”:4,5][1,3]Joxazolo[3,2-
a]pyrido[1,2-d]pyrazin-10-carboxamit;
(2S,3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-2,3-
diphenyl-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit;
(25,3R,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-2,3-
diphenyl-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit;
(3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-(1-metyletyl)-5,7-
dioxo0-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[2-(metylthio)etyl]-
5,7-diox0-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[ 1,2-

d]pyrazin-8-carboxamit;
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(3S;11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[2-
(metylsulfonyl)etyl]-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-(1H-indol-3-ylmetyl)-
5,7-diox0-2,3,5,7,11,11a-hexahydro[ 1 ,3]oxazolé[3,2-a]pyrid0[1 ,2-
d]pyrazin-8-carboxamit;
(4R,12aR)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazin[1,2-
a]pyrimidin-9-carboxamit;
(4R,12aR)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(4S,12aS)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-(2-
metylpropyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(4S,12aS)-1-(xyclopropylmetyl)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-
metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(4S,12aS)-N-[(2,4-diflophenyl)metyl]-1-(2-furanylmetyl)-7-hydroxy-4-
metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(45,12aS)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-
(1,3-thiazol-2-ylmetyl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2”:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(4aR,6aR,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2”:4,5]pyrazino[1,2-

a][3,1]benzoxazin-10-carboxamit;
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(4aR,6aR,14aS)-N-[(4-flophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2:4,5]pyrazino[1,2-a]
[3,1 ]benzoxazin-10-carboxamit;

(3S,4aR ,6aR,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
3-phenyl-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-
pyrido[1°,2:4,5]pyrazino[1,2-a][3,1]benzoxazin-10-carboxamit;
(4a8S,6a8S,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-6-(2-
metylpropyl)-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit;
(6aR,7aS,11aS)-N-[(2,4-diflophenyl)metyl]-1-hydroxy-2,13-dioxo-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2’:4,5]pyrazino[1,2-
a]benzimidazol-carboxamit;
(6aS,7aS,11aS)-N-[(2,4-diflophenyl)metyl]-1-hydroxy-2,13-dioxo-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2”:4,5]pyrazino[1,2-
a]benzimidazol-3-carboxamit;
(5aS,14aS)-N-[(2,4-diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,4,52,6,10,12,14,14a-decahydropyrido[1,2-
aJpyrido[1°,2’:3,4]Jimidazo[1,2-d]pyrazin-9-carboxamit;
(4aR,14aR)-N-[(2,4-diflophenyl)metyl]-9-hydroxy-8,10-dioxo-
2,3.4,4a,5,6,8,10,14,14a-decahydro-1H-pyrido[1,2-
c]pyrido[1°,2”:4,5pyrazino[1,2-a]pyrimidin-11-carboxamit;
(4R,12aR)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-
metylbutyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(4S,12a5)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2”:4,5]pyrazino[1,2-

a]pyrimidin-9-carboxamit;

-20-



21670

(4S,12aS)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-
metylbutyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(45,12a5)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-(3-
pyridinylmetyl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidino-9-carboxamit;
(45,12a5)-1-xyclopropyl-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1?,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(45,12a5)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-[2-
(metyloxy)etyl]-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1’,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(3aS,5a8S,13aS)-N-[(2,4-diflophenyl)metyl]-11-hydroxy-5-(2-
metylpropyl)-10,12-dioxo-2,3,3a,4,5,5a,6,10,12,13a-decahydro-1H-
xyclopentan[e]pyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(3R,11aS)-N-[(2,4-diflophenyl)metyl]-3-etyl-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;
(4aS,6a8S,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-6-[2-(4-
morpholinyl)etyl]-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2’:4,5]pyrazino[ 1,2-a]quinazolin-10-carboxamit;
(3aR,5aR,13aS)-N-[(2,4-diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,3a,4,5a,6,10,12,13a-
decahydroxyclopenta[d]pyrido[1°,2°:4,5]pyrazino[2,1-b][1,3]oxazin-9-
carboxamit;

(4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-1 2-Hydroxy—6-metyl- 11,13-
dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit;
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(4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-6-[2-
(metyloxy)etyl]-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2:4,5]pyrazino[1,2-a]Jquinazolin-10-carboxamit;
(4aS,6aS,14aS)-6-[2-(axetylamino)etyl]-N-[(2,4-diflophenyl)metyl]-12-
hydroxy-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl)-3-etyl-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxatmit;
(3S,11aR)-3-butyl-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;

(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[(4-
hydroxyphenyl)metyl]-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit;
(45,12a5)-1-xyclobutyl-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;

(4S,12aS)-N- [(2,4—diﬂophenyl.)metyl]-7-hydroxy-4-metyl-6,8 -dioxo-1-
(tetrahydro-2H-thiopyran-4-yl1)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2":4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit;
(4S,12aS)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-1,4-bis(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2”:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(4aS,6a8S,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-6-(2-
hydroxyetyl)-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit;
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(4aS,6a8S,14aS)-6-xyclopropyl-N-[(2,4-diflophenyl)metyl]-12-hydroxy-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit;
(4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-11,13-dioxo-6-[2-
(1-pyrolidinyl)etyl]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit;
(4aS,14aS)-N-[(2,4-diflophenyl)metyl]-9-hydroxy-8,10-dioxo-
2,3,4,4a,5,6,8,10,14,14a-decahydro-1H-pyrido[1,2-
c]pyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-11-carboxami;
(4S,12aS)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-[2-
(metyloxy)etyl]-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a] pyrimidin—9-carboxamit;
(4S,12aS5)-1-xyclobutyl-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(45,12aS)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(45,12aS)-N-[(4-flophenyl)metyl]-7-hydroxy-1,4-dimetyl-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2”:4,5]pyrazino[ 1,2-a]pyrimidin-9-
carboxamit;
(45,12a5)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-
(tetrahydro-2H-thiopyran-4-yl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[ 1,2-a]pyrimidin-9-carboxamit;
(45,12aS)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-1,4-dimetyl-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[ 1,2-a]pyrimidin-9-

carboxamit;
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(4S,12aS)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(4S,12aS)-N-[(4-flophenyl)metyl]-7-hydroxy-1 ,4-bis(2-metylpropyl)-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
chat dong phan d6i anh cla ching; chat dong phan khong ddi quang cla
ching; hén hgp bao gém cac chdt d6ng phan d6i anh ctia ching; hén hop bao
gom céc chidt dong phan khong d6i quang cta ching; hén hgp bao gém cic
chat dong phan d6i anh va chat déng phan khong doi quang cia ching; va
mudi dugc dung cla ching.

(32) Hop chit dugc chon tir nhém bao gém:
(4aS,13aR)-N-[(2,4-diflophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[1°,2°:3,4]imidazo[1,2-d]pyrazin-8-carboxamit;
(4aS,13aR)-N-[(4-flophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[1°,2°:3,4]imidazo[1,2-d]pyrazin-8-carboxamit;
(35,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[(1S)-1-metylpropyl]-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit;
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-8-
carboxamit;

(3S,11aR)-N-[(4-flophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit;
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(4S,12a8)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(45,12aS5)-1-(xyclopropylmetyl)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-
metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit;
(4aR,6aR,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2’:4,5]pyrazino[1,2-
a][3,1]bonzoxazin-10-carboxamit;
(4aR,6aR,14aS)-N-[(4-flophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2:4,5]pyrazinol[1,2-
a][3,1]benzoxazin-10-carboxamit;
2,4-diflo-benzylamit cua axit (4S,9aR)-5-hydroxy-4-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic;
2,4-diflo-benzylamit clia axit (4R,9aS)-5-hydroxy-4-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic;
4-flo-benzylamit  cua  axit  (2R,9aS)-5-hydroxy-2-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic;
chat dong phan d6i anh cta chdng; chit dong phan khong doi quang cua
chiing; hon hop bao gém céc chét ddng phan d6i anh ctia chiing; hén hop bao
gom cdc chat dong phan khong d6i quang clia chiing; hén hop bao gém céc
chat dong phan d6i anh va chat déng phan khong d6i quang cla chiing; va
muodi dugc dung cta ching.

(33) Hop chat theo muc (31) hoac (32) néu. trén, trong d6 muoi dugc
dung 1& mudi natri.

(34) Dugc pham chita hop chét theo muc bat ky tir (1) dén (33) néu

trén, hoac mudi hoac solvat dugc dung ctia né.

(35) Dugc phidm theo phan (34) néu trén, 13 chat khang HIV.
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(36) Quy trinh diéu ché hop chat ¢6 cong thiic (I-20a):

&Lﬁﬁ\»\’i

(I-20a)

trong d6 R° 12 mot hodc hai nguyén tir halogen; R* 1a C, galkyl, CgarylC,.
salkyl, Cq_4aryl, hoac alkoxy; va P' 1a Cg_,arylC, salkyl;

bao gém viéc cho hgp chit c6 cong thiic:

o) CHO

trong d6 R® 1a mot hodc hai nguyén tir halogen; R 1a C, calkyl; va P' 13 C,
sarylC, galkyl;

ngung tu v6i hgp chit ¢6 cong thic:

Hz
HNT™

OH

trong dé R” 1a C, galkyl, Cy_4arylC,salkyl, Cg q4aryl, hoac alkoxy;
dé tao ra hop chét ¢ cong thitc (I-20a).

(37) Quy trinh diéu ché hgp chat ¢6 cong thiic (I-20b):

AN

O LI
= | © = LN
Hu% ‘H v ‘ \JN\/{\O
‘ ! H
0 . (1-20b)
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trong d6 R° 12 mot hodc hai nguyén tr halogen; R* 14 C, galkyl, Cg_14arylC,.
salkyl, Cq_4aryl, hodc alkoxy; va P' 1a Cy ,,arylC, galkyl;

bao gébm viéc cho hgp chét c¢6 cong thic:

N 0
Q
“ \\N
R Ny
1

trong d6 R° 1a mot hodc hai nguyén tir halogen; R” 1a C,salkyl; va P' 1a C,.

OR®
b
CHO

1sarylC, galkyl;

ngung tu voi hop chat cé cong thuec:

F{I
NN
OH |

trong d6 R” 1a C,zalkyl, C4 ,arylC, salkyl, C4 ,aryl, hodc alkoxy;
dé tao ra hop chit c6 cong thiic (I-20b).

(38) Quy trinh diéu ché hop chat cé cong thiic (I-21a):

(I-218)
trong d6 R® 12 mot hodc hai nguyén tir halogen; va P' 1a G, ,arylC, salkyl;

bao gobm viéc cho hop chat ¢6 cong thic:
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trong d6 R° 1a mot hodc hai nguyén tir halogen; R™ 1a C, zalkyl; va P' 1a C,.
1arylC, galkyl;

ngung tu véi hgp chat cé cong thic:
%
NH,

d€ tao ra hgp chat c6 cong thitc (I-21a).

(39) Quy trinh di€u ché& hgp chit c6 cong thic (I-21b):

o (I-21b)

trong d6 R° 1a mot hodc hai nguyén tir halogen; va P' 1a Cq_,arylC, salkyl;

bao gdm viéc cho hop chat ¢6 cong thiic:

Q 0O

i) o
O

N
CHo

trong d6 R® la mot hoac hai nguyén tr halogen; R™ [a C, zalkyl; va P' 1a Cg.
warylC, salkyl;

ngung tu véi hgp chit c6 cong thic:
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H) 1

H,

dé tao ra hop chit ¢ cong thic (I-21b).

(40) Quy trinh diéu ché hgp chat ¢6 cong thitc (I-22a):

L]
R H

Pk, |
: N\NJ:“\‘VN\/‘I\N '
O

(I-224)

trong d6 R° 12 mot hodc hai nguyén tir halogen; va P' 1a C, ,arylC, salkyl;

bao gém viéc cho hop chat ¢ cong thiic:

0 CHO

trong d6 R° 1a mot hodc hai nguyén tir halogen; R 1a C, alkyl; va P' 1a C,.
sarylC, salkyl;

ngung tu véi hgp chat c6 cong thic:
(H\XL
"NH,

d€ tao ra hop chat c6 cong thic (I-22a).

(41) Quy trinh diéu ché hgp chat ¢6 cong thic (I-22b):
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(1-22b)
trong d6 R° 1a mét hodc hai nguyén tr halogen; va Pl 1a Gy 4arylC, zalkyl;

bao gdm viéc cho hgp chét c6 cong thic:

PL.

| 0 CHO

trong d6 R° 12 mot hodc hai nguyén tir halogen; R 1a C, ;alkyl; va P' 1a Cy.

14arylC, qalkyl;
ngung tu v6i hop chat ¢6 cong thic:

(;1 J’""L

"NH,
dé tao ra hop chéit ¢6 cong thic (I-22b).
(42) Quy trinh di€u ché hop chét c6 cong thic (I-23a):

1
P"HD

Qlﬁ Q! "b

(I-28a)

trong d6 R° 1a mot hoac hai nguyén tir halogen; va P ' 1a Cg_,arylC, alkyl;

bao gém viéc cho hop chét c6 cong thic:
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PNo o

A s
V’H:g'i:ﬁ OR

o) CHO

R

trong d6 R® 1a mot hodc hai nguyén tir halogen; R 1a C, qalkyl; va P' 1a Cq.
warylC, galkyl;

ngung tu v6i hop chat c6 cong thic:

Bl

d€ tao ra hop chét ¢ cong thic (I-23a).

(43) Quy trinh diéu ché& hgp chét c6 cong thic (I-23b):

trong d6 R® 12 mot hodc hai nguyén ti halogen; va P' 1a Cy ,arylC, qalkyl;

bao gom viée cho hgp chat ¢6 cong thic:

0 CHC

trong d6 R® 1a mot hodc hai nguyén tir halogen; R¥ 13 C,salkyl; va P' 1a Cq.
warylC, galkyl;

ngung tu v6i hop chat cé cong thic:
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N

NH,

dé tao ra hop chat ¢6 cong thic (I-23b).

(44) Quy trinh di€u ché€ hgp chét ¢6 cong thic (I-24a):

PKD o &
U DO
}Ru}gi/ﬂ \/H ;r }\KM"&/’élT“r;l
O R (1-240)

trong d6 R® 1a mot hodc hai nguyén tir halogen; R 1a C, zalkyl; R*' 1a hydro,
Cy¢xycloalkyl, di vong, hodc C,galkyl tuy ¥ dugc thé bang hydroxy, C,.
¢xycloalkyl, alkoxy, di vong, heteroaryl, Cg aryl, hodc amino, trong do
amino nay cé thé tuy ¥ duoc thé biang -C(O)C,salkyl hodc C, qalkyl; va P' 1a
Cs.14arylC, galkyl;

bao gdm viéc cho hgp chit ¢ cong thiic:

trong d6 R® 1a mot hoic hai nguyén tir halogen; va R™ 1a C, salkyl; va P' 1a C,

14 arylC, salkyl;

ngung tu v4i hop chat ¢6 cong thuc:

]

b

H N

\
/
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trong d6 R* 1a C,galkyl; R*' 1a hydro, C,¢xycloalkyl, di vong, hoic C,salkyl
tuy y duge th€ bang hydroxy, C; ¢xycloalkyl, alkoxy, di vong, heteroaryl, C,
14aryl, hoac amino, trong d6 amino nay c6 thé tuy ¥ dugc thé bang -C(0)C,.
salkyl hodc C, alkyl;

dé tao ra hop chat ¢ cong thitc (I-24a).

(45) Quy trinh di€u ch& hgp chat c6 cong thic (1-24b):

O RE
N ”Jj
R N\/*\N
O i (1-24b)

trong d6 R® 1a mot hodc hai nguyén tir halogen; R* 1a C, zalkyl; R* 1 hydro,
Ciexycloalkyl, di vong, hodc C,alkyl tuy ¥ dugc th€ bang hYdroxy, C,.
¢Xycloalkyl, alkoxy, di vong, heteroaryl, Cg,aryl, hodc amino, trong dé
amino ndy c¢6 thé tuy ¥ duogc thé bang -C(0)C, salkyl hoic C, zalkyl; va P! Ia
Ce.sarylC galkyl;

bao gom viéc cho hgp chét c6 cong thic:

trong d6 R°® 1a mot hodc hai nguyén tir halogen; R 1a C,qalkyl; va P' 1a C,,
4arylC, galkyl;

ngung tu v6i hgp chat c¢6 cong thiic:
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trong d6 R* 1a C,salkyl; va R” 1a hydro, C,¢xycloalkyl, di vong, hoic C,.
salkyl tuy y dugc th€ bang hydroxy, C,¢xycloalkyl, alkoxy, di vong,
heteroaryl, C4_j,aryl, hodc amino, trong d6 amino nay c6 thé tuy y dugc thé

bang -C(0O)C, salkyl hodc C, galkyl;
d€ tao ra hop chit c6 cong thic (1-24b).

(46) Quy trinh diéu ché hop chat raxemic ¢6 cong thiic (I-25):

SN
N
H

,i N
0 R ,
(I-26)

trong dé R® 1a mot hodc hai nguyén tir halogen; R 1a hydro, C; ¢xycloalkyl,
di vong, hodc C,zalkyl tuy § dugc th€ bang hydroxy, C, ¢xycloalkyl, alkoxy,
di vong, heteroaryl, C, j,aryl, hodc amino, trong dé amino nay cé thé tuy ¥

dugc thé bang -C(0O)C, galkyl hoac C, galkyl; va P' 1a Cg_,arylC, salkyl;

bao gdm viéc cho hop chét cé cong thic:

trong d6 R® 1a mot hodc hai nguyén tr halogen; va R 1a C, salkyl; va P! 1a C,.
warylC, galkyl;

ngung tu voi hgp chat raxemic c6 cong thic:

H
NHHNT

(I
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trong d6 R* 1a hydro, C, gxycloalkyl, di vong, hoic C,alkyl tuy ¥ duoc thé
bang hydroxy, Csexycloalkyl, alkoxy, di vong, heteroaryl, Cy ,aryl, hoic
amino, trong dé amino nay c6 thé tuy ¥ dugc thé bing -C(0)C, salkyl hoac C,.
salkyl;

dé tao ra hgp chat raxemic c6 cong thitc (I-25).

(47) Quy trinh diéu ché hgp chit raxemic cé cong thic (I-26):

se el

"R (20

trong d6 R® 1a mot hodc hai nguyén tir halogen; R* 1a hydro, C, ¢xycloalkyl,
di vong, hoic C,zalkyl tuy ¥ dugc th€ bang hydroxy, C; ¢xycloalkyl, alkoxy,
di vong, heteroaryl, Cg_,aryl, hodc amino, trong d6 amino nay c6 thé tuy §
dugc thé bang -C(0)C, galkyl hodc C,alkyl; va P' 1a Cy ,arylC, salkyl;

bao gébm viéc cho hgp chat ¢6 cong thiic:

C s Y%F‘“
P ./N'x.

\R W
0 CHO

trong d6 R° 1a mot hodc hai nguyén tir halogen; R 1a C, ;alkyl; va P' 14 Cg.
14arylC, galkyl;

ngung tu v6i hgp chat raxemic ¢6 cong thic:

z1
NHHN T

\/jj o
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trong dé R* 1a hydro, G, ¢xycloalkyl, di vong, hoac C,salkyl tuy ¥ dugc thé
bing hydroxy, Csexycloalkyl, alkoxy, di vong, heteroaryl, Cq 4aryl, hodc
amino, trong d6 amino nay c6 thé tuy y dugc thé bang -C(0)C, calkyl hoic C,.
salkyl;

dé tao ra hgp chét raxemic cé cong thic (I-26).

(48) Quy trinh di€u ch& hgp chét raxemic ¢6 cong thitc (I-27):

P"\O |
a@vm%”vﬁ;o
0 (1-27)

trong d6 R® 12 halogen; va P' 1a Cg ,,arylC, salkyl;

bao gom viéc cho hop chéat ¢6 cong thiic:

P~

CHO

trong d6 R® 1a mot hodc hai nguyén tir halogen; R™ 1a C,zalkyl; va P' Ia Cq.
warylC, salkyl;

ngung tu véi hgp chat raxemic cd cong thiic:
NH, OH

O‘ u““

dé tao ra hgp chét raxemic c6 cong thite (I-27).

(49). Hop chat c6 cong thic (I-20a) dugc mo ta trong phan (36) néu
trén, hop chat c6 cong thitc (I-20b) dugc mo ta trong phan (37) néu trén, hop

chét ¢6 cong thic (I-21a) dugc mo ta trong phan (38) néu trén, hop chat ¢
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cong thic (I-21b) duge mo ta trong phan (39) néu trén, hop chat ¢ cong thic
(I-22a) dugc mo ta trong phan (40) néu trén, hgp chét c6 cong thic (I-22b)
dugc mo ta trong phan (41) néu trén, hgp chét ¢6 cong thic (I-23a) dugc mo
t4 trong phén (42) néu trén, hgp chét cé cong thitc (I-23b) dugc mo ta trong
phén (43) néu trén, hop chat c6 cong thiic (I-24a) dugc mo ta trong phan (44)
néu trén, hop chat cé cong thic (I-24b) duge mo ta trong phan (45) néu trén,
hop chat c6 cong thic (I-25) dugc mo ta trong phan (46) néu trén, hop chat c6
cong thic (I-26) dugc mo ta trong phéan (47) néu trén, hodc hgp chét ¢6 cong
thitc (I-27) dugc mo ta trong phan (48) néu trén, hoac mudi dugc dung cla

ching.

(50) Hop chit c¢6 cong thiic (I-20a) dugec mo ta trong phan (36) néu
trén, hgp chat c6 cong thic (I-20b) dugc mo ta trong phan (37) néu trén, hop
chat cé cong thitc (I-21a) duge mo ta trong phan (38) néu trén, hop chat ¢é
cong thiic (I-21b) dugc mo ta trong phan (39) néu trén, hop chat c6 cong thic
(I-22a) dugc mo ta trong phan (40) néu trén, hgp chat cé cong thitc (I1-22b)
dugc mo ta trong phan (41) néu trén, hgp chit c6 cong thic (I-23a) dugc mo
ta trong phan (42) néu trén, hgp chit c¢6 cong thic (I-23b) dugc mo ta trong
phan (43) néu trén, hop chit c6 cong thic (I-24a) dugc mo ta trong phan (44)
néu trén, hgp chat cé cong thic (I-24b) duge mo ta trong phan (45) néu trén,
hop chat c¢6 cong thitc (I-25) duge mo ta trong phan (46) néu trén, hop chat ¢6
cong thic (I-26) dugc mo ta trong phan (47) néu trén, hoac hop chat c6 cong
thic (I-27) dugc mo ta trong phan (48) néu trén, hoac mudi duge dung clia

ching, trong d6 mbi nhém P' 14 hydro.

Hon nita, séng ché€ dé xuét dugc pham chita hop chét bat ky trong s6
cdc hop chat néu trén, mudi hodc solvat dugc dung clia nd, cu thé 1a chat
khéng HIV.

MG ta chi tiét sang ché

Hop chat theo siang ch& c¢6 hoat tinh tGc ché€ integraza va/hoac hoat tinh

tic ché su phat trién t€ bao chéng lai virut, cu thé 12 HIV. Do d6, ching c6 thé

dugc sir dung dé phong ngira hoac diéu tri cac bénh khdc nhau qua trung gian
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integraza hoac bénh nhiém virut (vi du bénh AIDS). Hon nita, sdng ché con
de xudt quy trinh diéu ché€ chdt déng phan khong d6i quang, hdn hop clia

ching, hodc raxemat.

Céc thuat ngir duge s dung & day dugc giai thich du6i day. M6i thuat

ngil, riéng &€ hoac phoi hop véi cdc thuat ngir cac, ¢6 nghia nhu sau.

“Alkylen thap” nghia 12 alkylen mach thang hodc mach nhénh cé tir 1
dén 6 nguyén tu cacbon nhu metylen, etylen, trimetylen, n-propylen,
tetrametylen, etyletylen, pentametylen, hoac hexametylen, t6t hon la alkylen
mach thang c6 tr 1 dén 4 nguyén tir cacbon nhu metylen, etylen, trimetylen,
va tetrametylen, tot hon nita [a metylen hoac etylen,

“Alkenylen thap” nghia I alkenylen mach thang hoic mach nhdnh c6
tlr 2 dén 6 nguyén t cacbon, bao gébm cdc nhém “alkylen thap” néu trén ¢é
mot hodc nhiéu lién két doi, nhu vinylen, propylen, hoac butenylen, t6t hon 1a
alkenylen mach thing c6 tr 2 dén 3 nguyén tir cacbon nhu vinylen hoic
propylen.

“Alkyl thdp” nghia I alkyl mach thing hoic mach nhénh c6 tir 1 dén
10 nguyén tir cacbon nhu metyl, etyl, n-propyl, i-propyl, t-butyl, iso-butyl,
sec-butyl, n-pentyl, va n-hexyl, va duogc uu tién la alkyl cé tir 1 dé€n 3 nguyén
tr cacbon, dugc uu tién la metyl, etyl hoac n-propyl, n-pentyl, isopentyl,
neopentyl, tert-pentyl, n-hexyl, isohexyl, n-heptyl, n-octyl, n-nonyl, va n-
desyl, t6t hon la alkyl thap c6 tr 1 dén 6 nguyén tit cacbon, tot hon nita 1a
alkyl thdp c6 tr 1 dén 4 nguyén tr cacbon nhu metyl, etyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
tert-pentyl, n-hexyl, va isohexyl.

Khi alkyl thap dugc ngéit mach bang “-N=* hodc “=N-”, thi alkyl thap
c6 thé c6 lien két doi dé tao thainh —CH,-N=CH,-, -CH=N-CH,, v.v..

“Alkenyl” nghia Ia alkenyl mach thing hoic mach nhdnh c6 tir 2 dén 8
nguyén tir cacbon, chita nhém ““alkyl” néu trén, c6 mot hodc nhiéu lién két

doi, nhu vinyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3-
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butadienyl, va 3-metyl-2-butenyl, t6t hon 1a alkenyl c¢6 tix 2 dén 6 nguyén tix

cacbon, va t6t hon nita 1 alkenyl c6 tir 2 d&n 4 nguyén tir cacbon.

“Alkenyloxy thdp” nghia 1a oxy gin v6i nhém alkenyl thdp néu trén,
nhu vinyloxy, 1-propenyloxy, 2-propenyloxy, 1-butenyloxy, 2-butenyloxy, 3-
butenyloxy, 1,3-butadienyloxy, va 3-metyl-2-butenyloxy.

“Xycloalkyl” nghia la vong hydrocacbon no c¢6 tit 3 dén 8 nguyén ti
cacbon, nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xyclopentyl,
va xyclooctyl, t6t hon 1a C,;-C;, xycloalkyl.

“Xycloalkyl-alkyl tha&p” nghia 1a alkyl thdp dugc th€ bang nhém
xycloalkyl néu trén, nhu xyclopropylmetyl, xyclopropyletyl, xyclobutylmetyl,
xyclopentylmetyl, xyclohexylmetyl, va xyclohexyletyl, va to6t hon 1a C;-C;
xycloalkyl-alkyl thap.

“Aryl” nghia 1a nhém hydrocacbon thom don vong (vi du phenyl) va
hydrocacbon da vong (vi du 1-naphtyl, 2-naphtyl, 1-anthryl, 2-anthryl, 9-
anthryl, 1-phenanthryl, 2-phenanthryl, 3-phenanthryl, 4-phenanthryl, 9-
phenanthryl), t6t hon 1a phenyl hoac naphtyl (vi du 1-naphtyl, 2-naphtyl).

“Aralkyl” hoac “aryl-alkyl thap” nghia 1& alkyl thip néu trén dugc thé
bang tr 1 dén 3 nhém aryl néu trén, nhu benzyl, diphenylmetyl,
triphenylmetyl, phenetyl, 1-naptylmetyl, 2- naphtylmetyl, t6t hon 14 benzyl.

“Aryloxy” nghia la oxy gén v6i nhém aryl néu trén, nhu 1-naphtyloxy,
2-naphtyloxy, l-anthryloxy, 2-anthryloxy, 9-anthryloxy, 1-phenanthryloxy,
2-phenanthryloxy, 3-phenanthryloxy, 4-phenanthryloxy, va  9-
phenanthryloxy, t6t hon 1a phenyloxy hoac naphtyloxy (vi du 1-naphtyloxy,
2-naphtyloxy).

“Nhom di vong” nghia 1a “nhan di vong” hoac “hetoroaryl”.

“Nhén di vong” nghia 1a vong khong thom cé it nhat mot trong sd céc
nguyén to N, O va/hodc S trong vong va c6 thé lién két & vi tri c6 thé dugc thé
bt ky, tot hon 1a vong c6 tir 5 dén 7 canh, nhu 1-pyrolyl, 2-pyrolyl, 3-pyrolyl,
1-pyrolidinyl, 2-pyrolidinyl, 3-pyrolidinyl, 1-imidazolyl, 2-imidazolyl, 4-
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imidazolyl, 1-imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 1-
pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 1-pyrazolidinyl, 3-pyrazolidinyl, 4-
pyrazolidinyl, pipendino, 2-piperidyl, 3-piperidyl, 4-piperidyl, 1-piperadinyl,
2-piperadinyl, 2-morpholinyl, 3-morpholinyl, morpholino, va
tetrahydropyranyl. Vong khong thom nay 1a vong no hoac khong no.

“Heteroaryl” nghia 12 vong ki€u di vong mot vong thom hodc vong
kiéu di vong thom ngung tu.

“Vong ki€u di vong thom mot vong” nghia 14 vong thom c¢é tir 5 dén 8
canh, chia tir 1 dén 4 nguyén ti O, S, P va/hoidc N va ¢6 thé dugc lién két & vi

tri ¢6 thé dugc the bat ky.

“Vong kiéu di vong thom ngung tu” nghia 14 nhém trong dé vong
thom chita tir 1 dé€n 4 nguyén tix O, S, P va/hoic N dugc ngung tu vdi tir 1 dén
4 vong thom cé tr 5 dén 8 canh hoac ciac nhan di vong thom c6 tir 5 dén 8

canh khéc.

Cac vi du vé “hetoroaryl” bao gém furyl (vi du 2-furyl, 3-furyl), thienyl
(vi du 2-thienyl, 3-thienyl), pyrolyl (vi du 1-pyrolyl, 2-pyrolyl, 3-pyrolyl),
imidazolyl (vi du 1-imidazolyl, 2-imidazolyl, 4-imidazolyl), pyrazolyl (vi du
1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl), triazolyl (vi du 1,24-triazol-1-yl,
1,2,4-triazolo-3-yl, 1,2,4-triazolyl-yl), tetrazolyl (vi du I1-tetrazolyl, 2-
tetrazolyl, 5-tetrazolyl), oxazolyl (vi du 2-oxazolyl, 4-oxazolyl, 5-oxazolyl),
isoxazolyl (vi du 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), thiazolyl (vi du 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl), thiadiazolyl, isothiazolyl (vi du 3-
isothiazolyl, 4-isothiazolyl, 5-isothiazolyl), pyridyl (vi du 2-pyridyl, 3-
pyridyl, 4-pyridyl), pyridazinyl (vi du 3-pyridazinyl, 4-pyridazinyl),
pyrimidinyl (vi du 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl), furazanyl (vi
du 3-furazanyl), pyrazinyl (vi du 2-pyrazinyl), oxadiazolyl (vi du 1,3,4-
oxadiazol-2-yl), benzofuryl (vi du 2-benzo[b]furyl, 3-benzo[b]furyl, 4-
benzo[b]furyl, 5-benzo[b]furyl, 6-benzo[b]furyl, 7-benzo[b]furyl),
benzothienyl (vi du 2-benzo[b]thienyl, 3-benzo[b]thienyl, 4-benzo[b]thienyl,
5-benzo[b]thienyl, 6-benzo[b]thienyl, 7-benzo[b]thienyl), benzoimidazolyl
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(vi du I-benzoimidazolyl, 2-benzoimidazolyl, 4-benzoimidazolyl, 5-
benzoimidazolyl), dibenzofuryl, benzooxazolyl, quinoxalinyl (vi du 2-
quinoxalinyl, 5-quinoxalinyl, 6-quinoxalinyl), xinnolinyl (vi du 3-xinnoliny],
4-xinnolinyl,  5-xinnolinyl, ~6-xinnolinyl, 7-xinnolinyl, 8-xinnolinyl),
quinazolinyl (vi du 2-quinazolinyl, 4-quinazolinyl, 5-quinazolinyl, 6-
quinazolinyl, 7-quinazolinyl, 8-quinazolinyl), quinolyl (vi du 2-quinolyl, 3-
quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl),
phthalazinyl (vi du 1-phthalazinyl, 5-phthalazinyl, 6-phthalazinyl),
1soquinolyl (vi du 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl,
6-isoquinolyl, 7-isoquinolyl, 8-isoquinolyl), purinyl, pteridinyl (vi du 2-
pteridinyl, 4-pteridinyl, 6-pteridinyl, 7-pteridinyl), carbazolyl,
phenanthridinyl, acridinyl (vi du l-acridinyl, 2-acridinyl, 3-acridinyl, 4-
acridinyl, 9-acridinyl), indolyl (vi du 1-indolyl, 2-indolyl, 3-indolyl, 4-
indolyl, 5-indolyl, 6-indolyl, 7-indolyl), isoindolyl, phenandinyl (vi du 1-
phenandinyl, 2-phenandinyl) hoac phenothiadinyl (vi du 1-phenothiadinyl, 2-
phenothiadinyl, 3-phenothiadinyl, 4-phenothiadinyl).

“Di vong” nghia 1a vong ma c6 thé din dén nhém di vong néu trén.

A0

“Nhém di vong alkyl thdp” hoac “di vong alkyl thdp” nghia la alkyl

thap duoc thé bang nhém di vong néu trén.

“Nhoém di vong-oxy” hoac “di vong-oxy” nghia la nguyén tir oxy gan
vGi nhém di vong néu trén.

“Nhém di vong-cacbonyl” hoac “di vong-cacbonyl” nghia la cacbonyl

gin v6i nhém di vong néu trén.

“Alkoxy thdp” hoac “alkoxy” nghia la nguyén t& oxy gan vdi alkyl
thip néu trén, nhu metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy,

isobutoxy, tert-butoxy.

“Alkylcacbonyl thap”, “xycloalkylcacbonyl”, “xycloalkyl-
alkylcacbonyl thap”, “alkoxycacbonyl thdp”, “arylcacbonyl”, “aryl-

A 9%

alkylcacbonyl thép”, “aryloxycacbonyl”, “di vong-cacbonyl”, “di vong-

-41-



21670

AT

alkylcacbonyl thap”, va “di vong-oxy-cacbonyl”, mdi nhém nghia 1a
cacbonyl twong Ung gin vGi cdc nhém “alkyl th&p”, “xycloalkyl”,
“xycloalkyl-alkyl thap”, “alkoxy thap”, “aryl”, “aryl alkyl thap”, “aryloxy”,
“di vong”, “di vong-alkyl thip”, va “di vong-oxy”.

7

Khi (cic) nhém th€ c6 mat trén “alkyl thdp tuy ¥ dugc thé”,
“xycloalkyl tuy ¥ dugc th&”, “xycloalkyl-alkyl thap tuy y dugc thé”, “alkenyl
thip tuy y dugc the”, “alkoxy thép tuy y dugc the”, “aryl tuy ¥ dugc thé”,
“aryl-alkyl thap tuy y dugc the”, “aryloxy tuy y dugc thé€”, “aryloxy-alkyl
thap tuy y dugc thé”, “di vong tuy y dugc thé€”, “nhém di vong tuy y dugc
thé&”, “di vong-alkyl thdp tuy y duoc thé”, “di vong-oxy tuy y dugc thé”,
“alkenyloxy thap tuy y dugc th&”, “alkylcacbonyl thdp tuy ¥ dugc th&”,
“xycloalkylcacbonyl tuy ¥ dugc the”, “xycloalkyl-alkylcacbonyl thdp tuy ¥

APy G

dugc thé”, “alkoxycacbonyl thap tuy ¥ dugc th€”, “arylcacbonyl tuy y dugc
thé”, “aryl-alkylcacbonyl thap tuy y dugc thé”, “aryloxycacbonyl tuy ¥ dugc
thé”, “di vong-cacbonyl tuy y duogc thé”, “di vong-alkylcacbonyl thap tuy ¥
duoc thé”, “di vong-oxycacbonyl tuy ¥ dugc the”, “alkylen thap tuy ¥ duogc
the”, “alkenylen thap tuy y dugc th&”, “gbc axit phosphoric tuy § dugc the”,
vong cacbon tuy ¥ dugc the” hodc “di vong tuy ¥ dugc thé”, mbdi nhém c6 thé
dugc thé€ bang tr 1 dén 4 nhém giéng nhau hoac khdc nhau dugc chon tir

Nhom thé B & vi tri bat ky.

Céc vi du vé Nhom th€ B bao gom hydroxy, carboxy, halogen (F, Cl,
Br, I), halo alkyl thap (vi du CF;, CH,CF;, CH,CCl,), halo alkoxy thap (vi du
OCF,, OCH,CF;, OCH,CCl,), alkyl thap (vi du metyl, etyl, isopropyl, tert-
butyl), alkenyl thép (vi du vinyl), alkynyl thap (vi du etynyl), xycloalkyl (vi
du xyclopropyl), xycloalkenyl (vi du xyclopropenyl), alkoxy thap (vi du
metoxy, etoxy, propoxy, butoxy), alkenyloxy thap (vi du vinyloxy, alyloxy),
alkoxycacbonyl thdp (vi du metoxycacbonyl, etoxycacbonyl, tert-
butoxycacbonyl), nitro, nitroso, amino tuy ¥ dugc th€ (vi du alkylamino (vi
du metylamino, etylamino, dimetylamino), axylamino (vi du axetylamino,
benzoylamino), aralkylamino (vi du benzylamino, tritylamino),

hydroxyamino), azido, aryl (vi du phenyl), aralkyl (vi du benzyl), xyano,
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IsoXyano, isoxyanat, thioxyanat, isothioxyanat, mercapto, alkylthio (vi du
metylthio),  alkylsulfonyl (vi du  metansulfonyl, etansulfonyl),
alkylsulfonylamino tuy y duwgc th€ (vi du metansulfonylamino,
etansulfonylamino, N-metylsulfonyl-N’-metylamino), carbamoyl tuy y duoc
theé (vi du alkylcarbamoyl (vi du metylcarbamoyl, etylcarbamoyl,
dimetylcarbamoyl)), sulfamoyl, axyl (vi du formyl, axetyl), formyloxy,
haloformyl, oxal, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl,
sulfino, sulfo, sulfoamino, hydrazino, azido, ureido, amizino, quanidino,
phtalimit, oxo, gdc axit phosphoric, alkyl thdp dugc th€ bing goc axit
phosphoric va ¢6 thé dugc ngit mach bing (cdc) nhém di nguyén tir, aryl
dugc th€ bang géc axit phosphoric, aralkyl dugc thé bing goc axit
phosphoric, hydroxyl alkyl thip, t6t hon la hydroxy, carboxy, halogen (F, Cl,
Br, 1), halo alkyl thap (vi du CF;, CH,CF;, CH,CCl,), halo alkoxy thap (vi du
OCF,;, OCH,CF,, OCH,CCl,), alkyl thap (vi du metyl, etyl, isopropyl, tert-
butyl),. alkoxy thap (vi du metoxy, etoxy, propoxy, butoxy), amino tuy y duogc
the¢ (vi du alkylamino (vi du metylamino, etylamino, dimetylamino), oxo,

hoac goc axit phosphoric.

Céc vi du vé& nhém thé clia “amino tuy ¥ dugc the” hoac “carbamoyl
tuy y dugc th&” bao gébm mono- hodc di-alkyl thdp, alkylcacbonyl thap,
alkylsulfonyl thap, alkyl thip tuy y dugc thé (vi du metyl, etyl, isopropyl,
benzyl, carbamoylalkyl (vi du carbamoylmetyl), mono- hoac di-
alkylcarbamoyl thdp-alkyl thap (vi du dimetylcarbamoyletyl), hydroxyl alkyl
thap, di vong alkyl thdp (vi du morpholinoetyl, tetrahydropyranyletyl),
alkoxycacbonyl alkyl thdp (vi du etoxycacbonylmetyl, etoxycacbonyletyl),
mono- hodc di-alkylamino thap-alkyl thap (vi du dimetylaminoetyl)), alkoxy
thap-alkyl thap (vi du metoxyetyl, etoxymetyl, etoxyetyl, isopropoxyetyl),
axyl (vi du formyl, alkylcacbonyl thap tuy ¥ dugc thé (vi du axetyl, propionyl,
butylyl, isobutylyl, wvaleryl, isovaleryl, pivaroyl, hexanoyl, octanoyl,
metoxyetylcacbonyl, 2,2,2-trifloetylcacbonyl, etoxycacbonylmetylcacbonyl),
alkoxy thip-alkylcacbonyl thadp (vi du metoxyetylcacbonyl), alkylcarbamoyl
thap  alkylcacbonyl thdp (vi du  metylcarbamoyletylcacbonyl),
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alkoxycacbonylaxetyl), arylcacbonyl tuy § dugc th€ (vi du benzoyl, toloyl),
aralkyl tuy y dugc thé (vi du benzyl, 4-flobenzyl), hydroxy, alkylsulfonyl
thap tuy y dugc th€ (vi du metansulfonyl, etansulfonyl, isopropylsulfonyl,
2,2,2-trifloetansulfonyl, benzylsulfonyl, metoxyetylsulfonyl), alkyl thap, hoic
arylsulfonyl tuy § dugc th€ bing halogen (vi du benzensulfonyl,
toluensulfonyl, 4-flobenzensulfonyl, flobenzensulfonyl), xycloalkyl (vi du
xyclopropyl), aryl tuy y dugc th€ bang alkyl thdp (vi du phenyl, trityl),
alkylamino thap-sulfonyl (vi du metylaminosulfonyl, dimetylaminosulfonyl),
alkylamino thdp-cacbonyl (vi du dimetylaminocacbonyl), alkoxycacbonyl
thap (vi du etoxycacbonyl), xycloalkylcacbonyl (vi du xyclopropylcacbonyl,
xyclohexylcacbonyl), sulfamoyl tuy y dugc th€ (vi du sulfamoyl,
metylsulfamoyl, dimetylsulfamoyl), alkylcacbonyl thap-amino (vi du
metylcacbonylamino), di vong (vi du morpholino, tetrahydropyranyl), amino
tuy ¥ dugc thé (vi du mono- hodc di-alkylamino (vi du dimetylamino),

formylamino.

Vé nhém amino clia “amino tuy y dugc thé”’, “carbamoyl tuy ¥ duoc
thé”, hoac “carbamoylcacbonyl tuy ¥ dugc th€”, hai nhém thé€ trén amino
ciing véi nguyén t N lién ké c¢6 thé tao thanh di vong chita N tuy § chia S
va/hoac O trong vong (t6t hon 1a vong ¢ tir 5 dé€n 7 canh hoac vong no) va
tuy ¥ dugc th€ bang oxo hoac hydroxy. Nguyén tir S tuy y trong vong c6 thé
dugc thé bang oxo. T6t hon, néu di vong chita N [a vong c6 5 hodc 6 canh nhu
piperadinyl, piperidino, morpholino, pyrolidino, 2-oxopiperidino, 2-

oxopyrolidino, 4-hydroxymorpholino.

“Goc axit phosphoric” nghia 1a nhém dugc thé hién bang cong thifc -
PO(OH),. “Goc axit phosphoric tuy ¥ dugc the” nghia 1a g6c axit phosphoric
trong d6 phan OH va/hoac nguyén tir hydro cia OH tuy y duogc th€ bang goc

axit phosphoric, t6t hon 1a dugc thé hién bing cong thiic:

~p. R
P (P-1)

e
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trong d6, mdi nhém R* vd R® doc lap 1a ORC hoic NRPRE, trong d6 méi
nh6ém RS, RP va R® doc lap 1a hydro, alkyl thdp tuy ¥ dugc thé, xycloalkyl tuy
¥ dugc the, aryl tuy ¥ duge thé, nhém di vong tuy ¥ dugc thé, hoac RP va RE
ciing v6i nguyén tir N lién ké c6 thé tao thanh di vong tuy ¥ duogc thé (t6t hon
12 vong c6 tir 5 dén 6 canh) hoac R” va R® cling v6i nguyén tir P lién ké c6 thé

tao thanh di vong tuy ¥ dugc thé (t6t hon 1a vong cé tir 5 dén 6 canh),

T6t hon, néu R” va R® ciing 13 ORS, hodc mot nhém trong s6 ching 1
ORC va nhém con lai 1a 13 NRPRE. T6t hon, néu mdi nhém RE, RP va R doc
lap la alkyl thap (vi du metyl, etyl).

Di vong tuy ¥ dugc thé duge tao thanh bdi R” va R® cung v4i nguyén

tir P lién k€ c6 thé c6 cau tric dusi day:

0™
N -

™~

s

e

I
O

trong d6, dudng nét dut nghia 12 phan cta vong.

T6t hon, néu hydroxy dugc thé biang gbc axit phosphoric tuy ¥y dugc
thé€ 1a hydroxy dugc th€ bang goc axit phosphoric dugc thé bing dialkyl thap,
va tot hon nita 1a nhém ¢6 cong thic:

0
, I

:n M‘D/E‘g\ﬂ/\\
J
_/

Tét hon, n€u amino duge thé bang gdc axit phosphoric tuy ¥ duoc the
la amino dugc th€ bang gdc axit phosphoric dugc the bang dialkyl thip, va tot

hon ntta 1a nhém c6 cong thiic:
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£ — N/ﬁ; N

H

//

Cdc phuong dn dugc wu tién
R' 12 hydro hodc alkyl thép, t6t hon 12 hydro.

X la lién k&t don, nhém di nguyén tir duge chon tir O, S, SO, SO, va NH (sau
day goi 1a “M”), hodc alkylen thdp hodc alkenylen thap, mdi nhém c6 thé
dugc ngat mach bdi di nguyén tir. Thuat ngit “dugc ngit mach” nghia 13 cic

truong hop sau:

1) nhém di nguyén t ¢6 mat gitta cdc nguyén tir cacbon tao thanh alkylen

hodc alkenylen;

2) nhém di nguyén tir dugc gin v6i nguyén tir N cha nhém carbamoyl lién ké
véi X

3) nhém di nguyén tir duoc gin véi R* lién ké véi X,

Nhém di nguyén tir (M) ¢6 thé 1a giong hodc khic nhau, va mot hodc
nhiéu nguyén tir. Cc vi du vé nhém alkylen thap dugc ngét mach bsi nhém
di nguyén t& bao gom -M-CH,-, -CH,-M-CH,-, -CH,-M-, va -CH,-M-M-CH.-

Tot hon, néu X 1a nhém dém chia tr 1 dén 3 nguyén tir lién két. Tot
hon nita, n€u X 1a alkylen thap hodc alkenylen thap, méi nhém c6 thé duoc
ngat mach bdi nhém di nguyén tr, hodc O. Tét nhat néu X 1a C, jalkylen, C,

;alkenylen, hoac O. Cu thé, dugc vu tién néu X 1a metylen hoic O.

R? 12 aryl tuy ¥ dugc thé, t6t hon 14 phenyl. Nhém thé trén aryl, gidng
hoac khac nhau, véi s6 lugng tir 1 dén 3, t6t hon 1a 1 dén 2 nhém thé, tdt hon
la bao gom halogen, hydroxy, amino, alkylamino thap, xyano, carboxy,
formyl, oxo, alkyl thap, alkoxy thdp, alkyl thdp-thio, carbamoyl, va
alkylcarbamoyl thip, va Nhom thé€ S1: gdc axit phosphoric tuy y dugc thé,
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aryl dugc th€ bang goc axit phosphoric tuy § dugc thé, aralkyl dugc thé bing
goc axit phosphoric tuy y dugc thé€, hydroxyl dugc thé bing géc axit
phosphoric tuy ¥ dugc th€, amino dugc thé bing gdc axit phosphoric tuy y
duoc thé, alkyl thdp dugc thé bang gdc axit phosphoric tuy y duoc the (alkyl
thdp nay c6 thé dugc ngit mach biang (cac) nhém di nguyeén tir dugc chon tir
0O, S, SO, SO,, NR® (R’ doc lap dugc chon tir cing mot nhém thé déi véi RY),
-N= va =N-), alkoxy thap-alkyl thdp, amino alkyl thap tuy ¥ dugc th€ bing
mono- hodc di-alkyl thdp, alkyl thdp dugc halogen hod, alkoxy thap,
carbamoyl tuy § dugc thé€ bang mono- hoac di-alkyl thap, alkylsulfonylamino
thap tuy § duoc thé, alkoxy thdp dugc halogen hod, hydroxyl alkyl thap), t6t
hon nita la halogen, hydroxy, amino, xyano, alkyl thip, alkoxy thdp hoac
Nhoém thé S1, va duge wu tién nhét 1a halogen (vi du F) va/hodc nhém duoc
chon tit Nhém th€ S1. Tét hon, né€u nhém thé trén aryl & vi tri 4. TSt hon nita
néu R* 12 phenyl hodc phenyl dugc thé biang it nhit mot nguyén tir halogen,
va tot nhat 1a 4-halogenophenyl (vi du 4-F-phenyl). Theo phuong an khac, t6t

hon néu R? 1a phenyl tuy ¥ dugc thé bang tir 1 dén 3 nhém R néu trén.

Trong tét ca cdc hgp chat theo sédng ché, t6t hon néu cdu tric “-X-R*’

dugc thé hién bang cong thic dudi day:

mo6i nhém R doc lap 1a nhém duge chon tir halogen va Nhém thé S1.

Nhém the S1: gdc axit phosphoric tuy y dugc thé, aryl dugc thé bang
goc axit phosphoric tuy y dugc thé, aralkyl dugc thé bang goc axit phosphoric
tuy y duogc th€, hydroxyl dugc th€ bang gdc axit phosphoric tuy ¥ dugc thé,
amino dugc th€ bang gdc axit phosphoric tuy ¥ dugc th€, alkyl thap duoc thé
béng gdc axit phosphoric tuy ¥ dugc thé€ (nhém alkyl thap niy cé thé dugc
ngit mach boi (cac) nhém di nguyén tir duge chon tir CO, O, S, SO, SO,, NR*
(R* 1a hydro hodc alkyl thap), -N= va =N-), alkoxy thap-alkyl thdp, amino-
alkyl thip tuy y dugc th€¢ (nhém th&: mono- hoac di-alkyl thép, alkylcacbonyl
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thip, hoac alkylsulfonyl thap), alkyl thdp dugc halogen hod, alkoxy thap,
carbamoyl tuy y dugc thé (nhém thé& mono- hodc di-alkyl thap,
alkylcacbonyl thdp, hoac alkylsulfonyl thép), alkylsulfonylamino thap tuy y
dugc thé, alkoxy thap dugc halogen hod, va hydroxyl alkyl thap.

m 12 s6 nguyén nam trong khoang tir 0 dén 3, t6t hon 1a 0 hoac tir 1 dén
2. Khi m béang 1, thi t6t hon néu R 13 halogen. Khi m béang 2, thi t6t hon nita
néu R 1a nhém giong hoac khac nhau dugc chon tr halogen, alkyl thép,
alkoxy thép, alkoxy thap-alkyl théap, alkyl thdp dugc halogen hod, alkoxy thap
dugc halogen hod, alkylsulfonylamino thap, carbamoyl, va alkylcarbamoyl
thap. T6t hon nifa, néu R 1a 2 nguyén tir halogen, hodc halogen va mot nhém

khac. T6t hon, n€u R ¢6 mat & vi tri 4 va vi tri khac tuy y cua vong benzen.

R’ ¢6 thé 12 nhém thé khac ma khong gay ra tdc dung tieu cuc dén hoat
tinh dugc 1y, bao gébm hydro, halogen, hydroxy, alkyl thdp tuy ¥ dugc thé,
xycloalkyl tuy y dugc th€, alkenyl thap tuy y duoc thé', alkoxy thép tuy y duoc
thé, alkenyloxy thap tuy y duoc thé€, aryl tuy ¥ dugc thé, aryloxy tuy ¥ duoc
th&, nhém di vong tuy y dugc thé, di vong-oxy tuy ¥ dugc thé, va amino tuy ¥
dugc thé. Cic vi du vé nhém thé “tuy § duogc thé” bao gébm halogen, hydroxy,
amino, alkylamino thdp, xyano, carboxy, formyl, oxo, alkyl thap, alkoxy
thdp, alkyl thio thdp, carbamoyl, alkylcarbamoyl thép, aryl, nhém di vong,
alkylcacbonyl thép, alkylcacbonyloxy thép, alkoxycacbonyl thap, alkyl thap
dugc halogen hod, alkoxy thap dugc halogen hod, va t6t hon Ia halogen,
hydroxy, amino, alkylamino thap, alkyl thap, va alkoxy thdp. Tét hon, néu R*
la hydro, halogen, hydroxy, alkyl thap, alkenyl thap, alkoxy thap, alkenyloxy
thép hoac amino tuy y dugc th€, va t6t nhat 1a hydro hoac alkyl thdp (vi du
metyl), dac biét 1a hydro.

Z* 1a C, CH, alkylen thap tuy y dugc thé, alkenylen thip v.v., va Z* vi
R* clia Z' cling tao thanh vong, bing cdch d6 hop chét ¢6 cong thiic (I) 1a hop
chat ba vong c6 cong thic (I-1) hoac (I-11) thé hién dudi day, hodc din xuat

ctia ching, hgp chat ba vong.
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Vong A la di vong tuy y dugc thé chia it nhat mot nguyén ti N. Di
vong la vong cé tir 5 dén 7 canh, t6t hon néu chia tir 1 dén 3, t6t hon nira la tix
2 dén 3 nguyén ti trong s6 O, S va/hodc N. Tét hon, néu di vong dugc chon tir
di vong néu trén. Ching tuy ¥ chia tix 1 dén 2 di nguyén ti & vi tri c6 thé bat

ky. Mot trong s cdc phuong an dugce uu tién cua vong l1a vong A tuy y dugc

thé thé hién dudi day.
“‘ss\ ’ﬁ; ~ s‘f f; |
N A _ N° | \N/j \N /3

(2) (b) (c)

f ,

T Y "‘j“w/j
%z, # ia ...... _Z 2 Z
(d) (e) )
‘gg ~u N\ ‘

7,13 CH,, O, S, SO, SO, hodic NR".

Tot hon, néu vong A 1a vong (a), (b), hoac (c).
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T6t hon, néu Z 1a O hodc NRY.

Néu Z 1a NR", céc vi du vé R bao gém 1) hydro, 2) alkyl thip tuy
dugc th€ (vi du nhém th€ 12 amino tuy ¥ dugc th€ bang mono- hoic di-alkyl
thap; xycloalkyl, hydroxy; nhom di vong tuy ¥ duoc thé (t6t hon 1a vong ¢6 tir
5 dén 7 canh, vi du, furyl, thienyl, thiazolyl, pyridyl, morpholino, imidazol;
cdc vi du vé nhém th€ bao gém alkyl thap, halogen); di vong-cacbonyl tuy y
dugc thé (t6t hon, n€u di vong 1a vong ¢6 tr 5 dén 7 canh, vi du,
morpholinocacbonyl); phenyl tuy ¥ dugc th€ (vi du nhém th€ 1a alkyl thap,
amino, alkylamino thdp, hydroxy, halogen, alkyl thdp dugc halogen ho4,
alkoxy thdp, alkoxy thdp duoc halogen hod, alkylthio thdp, alkylsulfonyl
thép), axetylamino, carbamoyl, carbamoyl dugc thé bang mono- hoéc di-alkyl
thap, alkylsulfonylamino thép, alkoxy thdp, cacbonyl, halogen, thiol,
alkylthio thap), 3) alkenyl thdp, 4) axyl (vi du alkylcacbonyl thap), 5)
alkylsulfonyl thap, R" c6 thé dugc chon tit Nhém thé S2 thé hién dudi day.

Nhom thé khéc trén vong A c6 thé dugc chon tir R” dén R" hoic
Nhém thé€ S2, t6t hon 1a alkyl thdp. Cdc nhém thé trén vong A c6 thé tao
thanh vdng ngung tu hodc vong spiro nhu néu trén, bang cdch d6 hgp chat ¢6

cong thiic (I) bao gobm hgp chat ba vong.

T6t hon nita, n€u vong A 1a vong bat ky trong s6 cac vong dudi day:

Hﬂ?
HEB

~.
LA |

)\ Hag
‘1&“ v~z Rso

Z =0 hosc NR* Z = O hoic NR*! Z =0 hoac NR¥
(A-1) (A-2) (A-3)

trong d6, cdc nhém tr R* dén R* doc lap 12 nhém duge chon tir Nhém thé
S2, hoac hai nhém bét ky trong s6 cdc nhém tix R* dén R*, lién két véi cling
mot nguyén ti cacbon, cling véi nguyén tir cacbon d6, ¢6 thé tao thanh vong

spiro, nghia la, vong cacbon tuy § dugc thé hoac di vong tuy § dugc thé, hoac

-50-



21670

mdi t6 hop (R* vd R?), (R* va R*), (R* va R%), (R¥ va R?), (R¥ va R*),
(R*?vaR™), (R¥ va R™), (R va R*™), vd (R¥ va R*), cling v6i nguyén tir bén
canh, ¢ thé tao thanh vong cacbon tuy y dugc thé hoic di vong tuy y dugc
the.

Nhém th€ S2: hydro, alkyl thap tuy ¥ dugc thé, xycloalkyl tuy y duoc
th€, xycloalkyl-alkyl thap tuy ¥ dugc thé, alkenyl thap tuy ¥ duoc th€, alkoxy
thdp tuy y dugc th€, alkenyloxy thdp tuy ¥ duoc thé, aryl tuy § dugc thé, aryl-
alkyl thap tuy y duoc thé, aryloxy tuy y dugc thé, di vong tuy ¥ dugc thé, di
vong-alkyl thép tuy y dugc thé€, di vong-oxy tuy ¥ duogc thé, hydroxy, amino
tuy y dugce thé, alkylcacbonyl thip tuy y dugc thé, xycloalkylcacbonyl tuy y
dugc thé, xycloalkyl-alkylcacbonyl thap tuy y dugc thé, alkoxycacbonyl thap
tuy ¥ duoc thé, arylcacbonyl tuy y dugc thé€, aryl-alkylcacbonyl thdp tuy ¥
dugc th€, aryloxycacbonyl tuy ¥ dugc thé, di vong-cacbonyl tuy y dugc thé,
di vong-alkylcacbonyl thap tuy § dugc thé, di vong-oxycacbonyl tuy § dugc
thé€, aminocacbonyl tuy y dugc thé, goc axit phosphoric tuy ¥ duoc thé, aryl
dugc thé bang gdc axit phosphoric tuy ¥ duoc thé, aralkyl dugc thé bang goc
axit phosphoric tuy § dugc thé, hydroxy dugc thé bang goc axit phosphoric
tuy ¥ dugc thé, amino dugc thé bang géc axit phosphoric tuy § duge thé, hoic
alkyl thdp dugc thé bing géc axit phosphoric tuy ¥ dugc thé (alkyl thap c6 thé
dugc ngét mach bing (céc) nhém di nguyén tir duge chon tir CO, O, S, SO,
SO,, NR’ (R’ doc 1ap duoc chon tir cing mot nhém thé nhu R?), -N= va =N-,

Hoa hoc lap thé clia nguyén tlr cacbon khong d6i xing dugc ky hiéu

bang d4u * thé hién ciu hinh R hoic S, hodc hén hgp clia ching.

Theo mot phuong 4n, t6t hon néu méi nhém trong s6 tir R* dén R* 1a
hydro, alkyl thép tuy ¥ dugc th€ (cdc vi du vé nhém thé€: OH, alkoxy thép,
xycloalkyl, alkylthio thap, alkylsulfonyl thap, nhém di vong, aryl, amino tuy
¥ dugc the (cac vi du vé nhom thé: alkyl thdp, axyl)), xycloalkyl, aryl tuy ¥y
dugc th€ (cic vi du vé nhém thé: OH, alkyl thdp), va nhém di vong tuy ¥
dugc thé.
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Theo mot phuong 4n, t6t hon néu méi nhém trong sd tr R* dén R*,
R* dén RY, va R* dén R¥ Ia hydro, C,alkyl, Cg aryl C,alkyl, Cs, aryl,

hoac alkoxy.

Theo mot phuong 4n, t6t hon néu mdi nhém trong s6 R*°, R*, va R* 1a
hydro, C;4 xycloalkyl, di vong, hodc C, 5 alkyl tuy ¥ dugc thé bang hydroxy,
C, xycloalkyl, alkoxy, di vong, heteroaryl, Cs4_;, aryl, hodc amino, trong do

amino ndy c¢6 thé tuy y duoc thé bing -C(O)C, 4 alkyl hodc C, 4 alkyl.
Vi du, c4c phuong an dugc wu tién hon dugc thé hién duéi day.

I) Khi vong A 13 A-1, dugc uu tién néu 1) Z 1a NR*, va R* va R* cing
tao thanh di vong, va cdc nhém con lai 1 hydro; 2) Z 12 O hoac NR*, (R* va
R?) hoiac (R* va R**) cling tao thanh xycloalkyl ma dugc th€ bang phenyl,

céac nhém con lai 1a hydro hoac alkyl thap tuy ¥ dugc thé.

IT) Khi vong 12 A-2, dugc uu tién néu 1) Z I O, RY hodc R* 1a alkyl
thap, vi cac nhom con lai 1a hydro; 2) Z 13 NR*! va R* va R* ciing tao thanh
di vong va cic nhém con lai 12 hydro, hodc R*' va R¥ clng tao thanh
xycloalkyl va cdc nhém con lai 1a hydro; 3) Z 1a O, R* va R” cung tao thanh

xycloalkyl ma cé thé dugc ngung tu v6i phenyl, va cdc nhém con lai 1a hydro.

M&i nhém R'™ vd R* doc lap 1a hydro, alkyl thdp tuy y duogc thé,
xycloalkyl tuy ¥ dugc th€, xycloalkyl-alkyl thip tuy ¥ dugc thé, alkenyl thap
tuy ¥ duoc thé, alkoxy thip tuy y dugc thé, alkenyloxy thép tuy § duoc thé,
aryl tuy ¥ dugc thé, aryl-alkyl thdp tuy y dugc thé, aryloxy tuy y duogc thé,
nhém di vong tuy ¥ dugc thé, di vong-alkyl thip tuy ¥ duge thé, di vong-oxy
tuy ¥ duoc thé, hydroxy, amino tuy y dugc thé, alkylcacbonyl thap tuy ¥ dugc
th€, xycloalkylcacbonyl tuy y dugc thé€, xycloalkyl-alkylcacbonyl thip tuy §
dugc thé, alkoxycacbonyl thdp tuy § dugc thé, arylcacbonyl tuy ¥ dugc thé,
aryl-alkylcacbonyl thdp tuy ¥ dugc thé, aryloxycacbonyl tuy y duoc the, di
vong-cacbonyl tuy ¥ dugc thé, di vong-alkylcacbonyl thip tuy y dugc thé, di
vong-oxycacbonyl tuy ¥ duoc th€, aminocacbonyl tuy y dugc thé, goc axit
phosphoric tuy ¥ duogc thé, aryl dugc thé bang gdc axit phosphoric tuy ¥ dugc
thé, aralkyl duoc th€ bang gdc axit phosphoric tuy § dugc thé, hydroxy tuy ¥
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dugc th€ bing géc axit phosphoric tuy ¥ dugc thé, amino duogc thé biang géc
axit phosphoric tuy y dugc thé€, hoac alkyl thdp duoc thé bang goc axit
phosphoric tuy ¥ dugc th€ (alkyl thap c6 thé dugc ngit mach bing (cdc) nhém
di nguyén tr dugc chon tir O, S, SO, SO,, NR* (R* 1a hydro hoic alkyl th4p), -
N=va =N-).

T6t hon, néu mbi nhém R** va R* doc 1ap 1a hydro, hydroxyl, alkyl thip
tuy ¥ dugc th€ (vi du, t6t hon n€u nhém thé€ 1a amino, alkylamino thap,

hydroxy, alkoxy thdp). Tt hon, néu R' va R* 1a hydro.

Pudng nét diit trong hop chat ¢é cong thic (I-1) thé hién su c¢6 mat
hoic khong ¢6 mit cua lién két, v6i diéu kién khi dudng nét dit thé hién su

c6 mat cia lién két, thi R* khong c¢6 mat.

Hop chét cé cong thiic (I) bao goém cac hgp chat sau day:

/TH ([TN
\\(X/@ (1)

o) R® R4 RX

-53-



21670

Vong F nghia 1a cing nhém di vong nhu vong A, t6t hon 1a vong ¢6 tix
5 dén 7 canh, va cdc nhém thé trén vong F 1a twong tu nhu cdc nhém thé trén

vong A. Céc ky hiéu khéc 1a nhu dugc xdc dinh trén day.

(1-3)

trong d6 moi ky hiéu 12 nhu dugc xdc dinh trén day; Z 12 O hoic NR"; mdi
nhém trong s& cdc nhém tir R dén R" doc 1ap 1a hydro hodc nhém duge
chon tlr cdc nhém thé S2 néu trén, hodc mdi t6 hop (R va R'), (R va R"™),
(R va R™), va (R"™ va R") ciing véi (c4c) nguyén tir bén canh, c6 thé tao
thanh vong cacbon tuy ¥ dugc th€ (t6t hon 1a vong ¢6 tir 5 dén 6 canh) hoac di
vong tuy ¥ dugc thé€ (t6t hon 12 vong c6 tir 5 dén 6 canh); hodc méi t6 hop

(R”vaR') va (R va R') c6 thé cling tao thanh oxo.
Tét hon, néu hgp chat ¢6 cong thite (I-3) 1a nhu sau.
(1) R' 12 hydro; R? 1a hydro; m bing 1 hoac 2; R' 12 hydro.

(2) m bang 1 hodc 2, mbi nhém R doc lap 1 halogen, alkyl thap dugc
halogen hod, alkoxy thap, alkoxy thap dugc halogen ho4, alkoxy thap-alkyl
thap, hydroxy-alkyl thap, amino-alkyl thdp tuy y duoc thé (nhém thé Ia
mono- hodc di-alkyl thip, alkylcacbonyl thdp, hoac alkylsulfonyl thap),
carbamoyl tuy y dugc th€¢ (nhém thé la mono- hoac di-alkyl thép,
alkylcacbonyl thdp, hoac alkylsulfonyl thip), goc axit phosphoric, aryl dugc
thé bang gdc axit phosphoric tuy ¥ duogc thé, aralkyl dugc thé bing gdc axit
phosphoric tuy y dugc the hoac sulfonylamino tuy y dugc thé bang alkyl thép;
R' [a hydro; R’ 1a hydro; R 1a hydro, hydroxyl hodc alkyl thip tuy ¥ duoc
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th€ bang mono- hodc di-alkylamino thap; Z 1a O hoic NR' (R' [a hydro
hodc alkyl thap, alkoxy thap-alkyl thdp, géc axit phosphoric tuy y duogc thé,
aryl dugc th€ bang goc axit phosphoric tuy ¥ dugc thé, aralkyl dugc thé bang
goc axit phosphoric tuy y dugc th€, hydroxy dugc th€ bang gdoc axit
phosphoric tuy y dugc th€, amino dugc th€ bang gdéc axit phosphoric tuy y

dugc thé, hoac alkyl thdp dugc thé bang gdc axit phosphoric tuy ¥ dugc thé).

(3) Méi nhém R doc lap 1a -F, -CF,;, -OMe, -OCF,;, -CH,0OMe, -
CH,0OH,-CH,N(Me),, -CONHMe, -CON(Me),, -CH,PO(OEt),, -PO(OEY),, -
NHSO,Me, hoiac -NMeSO,Me; R' 13 hydro; R* 1a hydro; m 13 1 hoac 2; R 1a
hydro, hydroxyl hoac -CH,N(Me),; Z 1a O hoac NR" (R" 14 hydro hoic -
CH(Me),, -(CH,),0OMe, ~(CH,),PO(OEX),).

(4) R” va R' Ia hydro; R va R"™ 1a hydro hodc cling v6i nguyén tit
lién ké tao thanh vong cacbon c6 tir 3 dén 7 canh; va/hodc Z 1a O hoiac NH.

T6t hon, néu trudng hop nay thod man cdc di€u kién (2) hoidc (3) néu trén.

Vong D 1a cung di vong nhu vong A, tot hon l1a vong c¢6 tir 5 dén 7
canh, va nhom thé trén vong D 1a giéng nhu nhém thé d6i véi vong A. Cac ky
hiéu khéc la nhu dugce x4c dinh trén day.

[t nhat, céu tric clia hop chét c6 cong thic (I) ¢6 cic dic tinh sau day.

(1) Cdu trdc chinh, di vong ngung tu, dugc thé bing oxo (=0),
hydroxyl (OH) va oxo.

(2) Nhém carbamoyl dugc thé (-CONR'XR?) dugc gan véi phin lién

ké v6i nhém oxo trén di vong ngung tu.
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Cac cau tric néu trén gop phin vao hoat tinh dc ché€ integraza va/hoac
hoat tinh tGc ché sy phét trién t€ bao hiéu nghiém ddng chd y chong lai virut
ké ca HIV. Ngugc lai, cdu tric clia cdc phin khic nhu méi nhém Z!, 72, va R?
¢6 thé khdc nhau, tuy ¥ dugc thé hodc tuy ¥ ngung tu, va vong ngung tu clia
n6 cling tuy y dugc thé.

Sdng ch€ dé xuidt mudi hodc solvat dugc dung clia hop chét c6 cong
thitc (I). Tat ca cac tautome, chdt dong phan di hinh, hgp chat quang hoat va
raxemat c6 thé ton tai vé mat 1y thuyét ctia ching déu thudc pham vi bao ho

9 P ~
cua sang ché.

Muéi duge dung cua hgp chat theo sang ché dudi dang muéi bazo, vi
dy, bao gdbm mudi kim loai kiém nhu mudi natri hodc kali; mudi kim loai
kiém thé nhu mudi canxi hodc magie; mudi amoni; mudi amin béo nhu
trimetylamin, trietylamin, dixyclohexylamin, etanolamin, dietanolamin,
trietanolamin hoac mudi procain; mudi aralkyl amin nhu mudi N,N-
dibenzyletylendiamin; mudi amin di vong thom nhu muéi pyridin, mudi
picolino, mudi quinolin hoic isoquinolin; mudi amoni bac bon nhu mudi
tetrametylamoni, mudi tetractylamoni, mudi benzyltrimetylamoni, mudi
benzyltrietylamoni, mudi benzyltributylamoni, mudi metyltrioctylamoni hoac
muoi tetrabutylamoni; mudi bazo amino axit nhu mudi arginin hodc mudi
lysin. Muéi axit, vi du, bao gobm mudi cia axit vo cd nhu mudi hydroclorua,
muoi sulfat, mudi nitrat, mudi phosphat, mudi cacbonat, mudi hydrocacbonat
hoac perclorat; mudi cia axit hitu co nhu axetat, propionat, lactat, maleat,
fumarat, mudi clia axit tararic, mu6i malat, mu6i xitrat, mudi ascorbat, mu6i
formic; sulfonat nhu metansulfonat, isethionat, benzensulfonat, hoac p-

toluensulfonat va mudi cla axit amino axit nhu aspartat hodc glutamat.

Solvat cta hgp chat theo sang ché€ bao gom alcolat va hydrat.

Quy trinh téng quét dé diéu ché& hgp chit theo sang ché dugc minh hoa
dudi day.

Phuong phdp diéu ché nguyén liéu thé
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Cong thitc hod hoc 41
2 1
Li H \x/\NHH ng 0p1
HO s (m) H","O S Rn?o ~ .
HOLC™ ¥ ) AN 2 N N
2 3 Buée 1 X \l A8 Budc 2 F‘\x/ j 1

Buéce 3

I;:EOJ\)Y\OH
[T H“ u ] Ter———
Busc 5 R&,_ N 2N Budc 6
X ‘
Tk
(viy
p1

P20~ -COOP?
— R
R a 2
Buéc7 ~ x7 )
1 R? (X)

Buof,?z)\Buéc 10

[———

. 2
Buse 8 Nomy

o
o=/

RY
{(xn)
HNRRE~"
op! ~ Buée 11
F;ﬂo. - CONRERY |
.
R Ny OH J S
6 A Buge 12 % O CONRTRY (15)
{ X1y H:z\ /N e, L NH
Y
0 R

(18}

trong d6 L' 12 nhém roi chuyén (vi du halogen); P' va P? 1a nhém bao vé

hydroxy; P> 12 nhém béo vé carboxy (vi du alkyl thap); R* va R® 1a hydro
hoac nhém thé trén nhém amino.
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Cédc vi du vé nhém bao vé hydroxy (P, P*) bao gém axyl (vi du axetyl,
pivaloyl, benzoyl), aralkyl (vi du benzyl), alkyl thap (vi du metyl),
alkoxyalkyl (vi du metoxymetyl, metoxyetyl), alkylsulfonyl thap (vi du
metansulfonyl), arylsulfonyl (vi du benzensulfonyl, toluensulfonyl),

alkoxycacbonyl (vi du metoxycacbonyl) va cdc nhém tuong tu.

Nhém bao vé carboxy (P’) dugc 1dy lam vi du 1a alkyl thdp (vi du
metyl, etyl), va aralkyl (vi du benzyl).
Budéce 1

Buéc nay 1a phan Gng ngung tu hop chét cé cong thic (II) va hop chat
c¢6 cong thirc (IIT) d€ téng hgp hop chét c6 cong thic (IV). Phan tng ndy cb
thé dugc thuc hién theo cdc diéu kién doi v6i phan tGng amit hod axit
carboxylic thudng dugc thuc hién. Hop chét c6 cong thitc (IT) ¢6 thé dugc cho
phéan tGng ngay, hodc c6 thé dugc cho phan tng sau khi chuyén hod thanh
clorua axit hodc este hoat hod twong tng. T6t hon, néu phan tng nay duoc

thuc hién trong dung moi thich hgp véi sy ¢6 mat cta chat ngung tu.

Dudi dang chit ngung tu, dixyclohexylcarbodiimit, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua va cédc chit tuwong tu cé thé
dugc st dung. Né&u can, chat phan dng nhu 1-hydroxybenzotriazol va N-
hydroxysucxinimit, hodc bazo nhu trietylamin, N-metylmorpholin, va pyridin

¢ thé dugc thém vio.

Nhiét do phan tng nam trong khoang tir 0 dén 150°C, t6t hon 14 nim

trong khoang tir nhiét do trong phong dén 70°C.

Dung moi phan tng, dung moi khong proton ¢6 thé dugc sir dung rong
rdi, va tetrahydrofuran (THF), 1,4-dioxan, dimetylformamit (DMF), metylen

clorua, clorofom va cac chat tuong tu la dugc wu tién.

Thoi gian phan ¥ng nam trong khoang tir vai phit dén vai chuc gid, t6t

hon 12 nam trong khoang tix 9 dén 17 gio.

Buéc 2
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Budc nay la phan ting dua nhém bao vé hydroxy (OP') vao hop chit c6
cong thitc (IV) d€ tao ra hgp chit c6 cong thitc (V). Phan ting nay c6 thé dugc
thuc hién theo cdc diéu kién ddi v6i phéan tng alkoxy hod thudng dugc thuc
hién.

Vi du, hop chét c6 cong thitc (V) trong d6 P' 12 metyl c6 thé dugc téng
hop béang cdch cho hop chat ¢ cong thic (IV) phan ting véi alkoxit kim loai
(vi du natri metoxit).

Nhiét do cua phan ting nam trong khoang tir 0 dén 200°C, t6t hon 13
nam trong khoéng tir 80 dén 120°C.

Dung moéi phan tng dugc 14y lam vi du 1a ruou, dimetylformamit
(DMF), va dimetyl sulfoxit (DMSO).

Thoi gian phan Gng ndm trong khoang tir vai phit dén vai chuc gio, tot
hon 13 ndm trong khodng tir 5 dén 10 gio.

Budce 3

Budc nay la phan tng dé bdo vé nhém hydroxy ctia hop chit cé cong
thiic (V) dé tao ra hgp chat (VI). Phan ting nay c6 thé duoc thuc hién theo cic
diéu kién déi v6i phan dng bdo vé nhém hydroxy thudng dugc thuc hién. Vi
du, bing cdch st dung diisopropyl azodicarboxylat hoic dietyl
azodicarboxylat cung v&i rugu va cac hgp chat phosphin khéc, hop chat cé
cong thitc (VI), trong d6 P* 1a alkyl c¢6 thé duoc tdng hop.

Nhiét d6 phan Gng ndm trong khoéang tir O dén 100°C, t6t hon 13 ndm
trong khoang tir 0°C dén nhiét do trong phong.

Dung moi phan tng dugc 18y lam vi du 1a THF, toluen, diclometan va
céc chat tuong tu.

Thoi gian phan Gng ndm trong khoang tix vai phit dén vai chuc gid, t6t
hon 13 ndm trong khodng tlr 1 dén 3 gid.

Budc 4
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Budc nay 1a phan ung oxy hod nguyén ti nito ctia hgp chét c¢6 cong
thitc (VI) dé€ tao ra hgp chét c6 cong thic (VII). Phan tng nay cé thé dugc
thyc hién theo cdc di€u kién d6i véi phan ding oxy hod bing cdch sir dung
chat oxy hod thuong dugc thuc hién.

Nhiét do cua phan dng nam trong khodng tir 0 dén 100°C, t6t hon la
nam trong khoang tr nhiét do 1am lanh bing nuéc d4 dén nhiét do trong
phong.

Dung moi phan tng dugc 1ay lam vi du 1a clorofom, metylen clorua,

axit axetic va cdc chat tuong tu.

Cac vi du v€ chat oxy hod bao gdém axit metacloperbenzoic, hydro
peroxit va cac chat tuong tu.

Thoi gian phan ng nim trong khoang tlr vai phit dén vai chuc gid, tot
hon 12 ndm trong khoéang tir 1 dén 5 gio.

Buéc 5

Budc nay 1a phan Gng hydroxy hod nhém metyl clia hgp chdt ¢6 cong
thitc (VII). TSt hon, né€u sau khi axetoxy hod bang phan tng vé6i anhydrit
axetic (nhiét do phan ing nam trong khoang tir 0 dén 150°C, t6t hon 1a ndm
trong khoang tir 120 dén 140°C), san phidm c6 thé dugc thuy phan (vi du xir Iy
bang bazo (vi du hydroxit kim loai kiém).

Thoi gian phan dng ndm trong khoadng tix vai phit dén vai chuc gio, t6t
hon 1& nam trong khoang tir 0,5 dén 2 gid dé axetoxy hod, vd nim trong
khoang tir 0,5 dén 1 gidy dé thuy phan.

Buéc 6

Buéc nay 1a phan tng oxy hod nhém hydroxy cta hop chat c¢é cong
thitc (VIII) d€ téng hop hop chit ¢6 cong thitc (IX).

Nhiét do cta phan ting nam trong khoang tir 0 dén 150°C, t6t hon 1&
nam trong khoang tir nhiét do trong phong dén 70°C.
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Dung moi phdn tng dugc 14y 1am vi du 1a clorofom va cdc chat tuong

tw.

Chat oxy hod dugc 14y lam vi du 1a dimetyl sulfoxit va céc chét tuong
tu.

Thoi gian phan ding nadm trong khoang tir vai pht dén vai chuc gio, tot
hon 14 nam trong khoéang tir 0,1 dén 1 gio.

Budce 7

Budc nay 12 phan tng oxy hod nhém formyl ctia hgp chat cé cong thite
(IX) dé téng hop hop chat c6 cong thitc (X).

Nhiét do clia phan dng ndm trong khoéang tir O dén 150°C, t6t hon la
nam trong khoang tir nhiét do 1am lanh bing nuéc di dén nhiét do trong
phong.

Dung méi phan ting dugc 1ay lam vi du la rugu va céc chat tuong tu.

Chat oxy hoa dugc 18y lam vi du 1a kali hydroxit va iot.

Thoi gian phan ¥ng ndm trong khoang tlr vai phiit dén vai chuc gio, t6t
hon 14 ndm trong khoéng tir 0,5 dén 3 gid.

Buéc 8

Budc nay la phan ting dé loai nhém bao vé ctia phan OP? trong hgp
chat ¢6 cong thic (X) dé tong hop hop chat c6 cong thitc (XI). Phan ting niy
¢6 thé dugc thuc hién theo cdc diéu kién d6i v6i phan ting loai nhém bao vé
hydroxy thuong dugc thuc hién.

Nhiét do cua phan Ging nim trong khoang tr O dén 150°C, 6t hon 13
nam trong khoang tir nhiét do lam lanh bing nuc d4 dén nhiét do trong
phong.

Dung mo6i phan tng dugc 18y 1lam vi du 12 axetonitril, metylen clorua,
THF va cac chit tuong tu.

Thoi gian phan ding nam trong khoang tix vai phiit dén vai chuc gio, t6t

hon 14 nam trong khoéng tir 1 dén 3 gio.
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Buéc 9

BuGc nay 12 phan ting dé loai nhém bdo vé ctia phdn OP' trong hop
chat ¢6 cong thitc (XI) dé tdng hop hop chat ¢ cong thic (I-A). Tét hon, néu
phan ting nay c6 thé duge xir Iy bang axit Lewis (vi du nhom clorua).

Nhiét do cta phin ing ndm trong khoang tir O dén 150°C, t6t hon 1a
nam trong khoang tir 10 dén 50°C.

Dung moi phan tng dugc 1ay lam vi du 1a metylen clorua, THF va céc
chat tuong tu.

Thoi gian phan Gng nam trong khoang tir tir vai phit dén vai chuc gio,
tot hon 14 ndm trong khoéang tr 1 dén 3 gio.

Budce 10

Bu6c nay la phan tng dé loai nhém bdo vé cua phan este (COOP?)
trong hop chat c6 cong thic (X) dé téng hop axit carboxylic c6 cong thic
(XII). T6t hon, néu thuc hién viéc thuy phan bang kiém (vi du NaOH).

Nhiét do cta phan dng nam trong khoang tir O dén 150°C, t6t hon Ia
nam trong khoang tir 10 dén 50°C.

Dung moi phan tng duge 14y lam vi du l1a metanol, nudc va cdc chat
tuong tu.

Thoi gian phan @ing nam trong khoang tir vai phit dén vai chuc gio, t6t
hon 12 nam trong khodng tir vai phit dén 2 gid.

Axit carboxylic c6 cong thitc (XII) ¢6 thé dugc chuyén hod thanh cic
dan xuat khac nhau (vi du amit).

Budce 11

Budc nay la phan tng cua hgp chit ¢ cong thic (XI) v6i cic amin
khdc nhau dé tdng hgp hop chat cé cong thic (XIII). Phan tng ndy c6 thé
dugc thuc hién theo cac diéu kién d6i v6i phan tng amit hoa axit carboxylic
thudong dugc thuc hién va, vi du, phdn ng nay c6 thé dugc thuc hién nhu

trong budc dau tién.
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Nhiét do cua phan dng ndm trong khodng tir O dén 150°C, t6t hon 1a
nhiét do trong phong dén 70°C.

Dung moi phan tng — dung moi khong proton ¢6 thé duoc st dung
rong rai - dugc ldy lam vi du la tetrahydrofuran (THF), 1,4-dioxan,
dimetylformamit (DMF), metylen clorua, clorofom va cac chat tuong tu.

Thoi gian phan dng nam trong khoang tlr vai phit dén vai chuc gio, t6t
hon 12 nam trong khoang tix vai phiit dén 3 gio.

Phan amit cha hgp chdt ¢6 cong thic (XIII) tao ra ¢6 thé bién déi hod
hoc ti€p (vi du N-alkyl hod).

Budc 12

Budc nay 1a phan tng dé loai nhém béo vé cua phan OP' va OP? trong
hop chat cé cong thie (XIIT) dé tdng hop hop chat c6 cong thitc (I-B). Phin
ing ndy c6 thé dugc thuc hién theo cdc diéu kién ddi v6i phan tng loai nhém
bao vé hydroxy thuong dugc thuc hién.

Vi du, khi pyridin hydroclorua dugc st dung, nhiét do phan Gng nam
trong khoang tir 0 d&€n 200°C, t6t hon 1a nam trong khoang tir 150 dén 180°C.

Thai gian phan dng nam trong khoang tlr vai phiit dén vai chuc gig, tot
hon 14 nam trong khoang tit 1 dén 5 phuit.

Budéce 13

Budc nay 1a phan dng dé loai nhém bdo vé trong phin este (COOP?)
cta hop chét ¢6 cong thic (XI) dé téng hop axit carboxylic ¢é cong thiic
(XIV). Tét hon, néu thyc hién viéc thuy phan bang kiém (vi du lithi hydroxit).

Nhiét do cta phan ting nam trong khoang tir O dén 150°C, tot hon 1a
nam trong khoéang tir 10 dén 50°C.

Dung moi phan dng dugc 18y 1am vi du 1a metanol, nudc va cdc chat
tuong tu.

Thoi gian phan ¥ng nam trong khoang tix vai phiit dén vai chuc gio, t6t

hon 1a ndm trong khoang tir vai phit dén 3 gid.
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Buéc 14

Budc nay 1a phan dng dé loai nhém béao vé ctia phdn OP' trong hop
chdt ¢6 cong thitc (XIV) dé téng hop hop chit ¢6 cong thic (I-C). Tot hon,

néu phan ting ndy c6 thé xir Iy bing axit Lewis (vi du bo tribromua).

Nhiét do cta phan Ung nam trong khodng tir O dén 150°C, t6t hon 1a
nhiét 0 nam trong khodng tr nhiét do 1am lanh biang nuéc d4 dén nhiét do

trong phong.

Dung méi phan tng dugc 1dy lam vi du 1a diclometan va cdc chét tuong

tu.

Thoi gian phan dng nam trong khoang tir vai phut dén vai chuc gio, tot

hon 14 ndm trong khoang tix vai phdt dén 5 gio.

Dén xuét carbamoylpyridon mot vong thu duge trén day dugc tao dan

xudt thanh hgp chat hai vong bang phuong phap dudi day.
Quy trinh 1

Cong thitc hod hoc 42
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trong d6 R', X, R, P', P va R* 1a nhu dugc x4c dinh trén day, va L? 13 nhém
r0i chuyén nhu halogen v.v.)
Buéc 15

Budc nay la phan tng cla hgp chat c¢6 cong thitc (XI) hodc hgp chat ¢6
cong thic (XI’) 1a tautome clia n6, véi hgp chat alyl dé t6ng hop hop chit cé
cong thitc (XV). Hop chét ¢6 cong thiic (XI°) c6 thé duge téng hop, vi du,
theo phuong phap ctia Vi du A-1.

T6t hon, néu phan ting nay duge thuc hién véi su ¢6 mat clia bazo (vi
du xesi cacbonat).

Nhiét do cta phan Gng nam trong khoang tir O dén 100°C, t6t hon 1
nam trong khoang tir 10 dén 40°C.

Dung moi phan tng dugc 18y 1am vi du 14 dimetylformamit va cdc chat

tuong tu.
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Thoi gian phan Gng nam trong khoang tir vai phit dén vai chuc gio, tot
hon 12 nam trong khoang tir 1 dén 10 gid.
Buéc 16

Budc nay 1a phan dng oxy hod hgp chit ¢6 cong thirc (XV) dé téng hop
hgp chat ¢6 cong thite (XVI). '

Chat oxy hod dugc 1ay l1am vi du 1a osmi tetraoxit va osmi tetraoxit kim
loai kiém (vi du K,0sC,).

Nhiét do phan dng ndm trong khoang tir O dén 100°C, t6t hon 1a ndm
trong khoang tir 10 dén 40°C.

Dung mo6i phan tng dugc 18y lam vi du 1a 1,4-dioxan, tetrahydrofuran
va céc chat tuong tu.

Thoi gian phéan tng ndm trong khoang tir vai phit dén vai chuc gio, t6t
hon 1a nam trong khoang tr 1 dén 5 gio.
Buéce 17

Budée nay 1a phan dng ctia hop chat cé cong thic (XVI) véi amin ¢
cong thitc (XVII) dé thuc hién phan ing ngung tu loai nuéc dé tdng hop hop
chat c6 cong thic (XVIII).

Nhiét do phan dng ndm trong khoang tir O dén 200°C, t6t hon 12 nim
trong khoang tir 140 dén 180°C.

Dung méi phan tng dugc 14y 1am vi du 1a metylen clorua, axetonitril
va cac chat tuong tu.

Thoi gian phan Ging nam trong khoang tlr vai phit dén vai chuc gio, t6t
hon 1a nam trong khodng tit 0,5 dén 1,5 gio.
Budc 18

Budc nay 1a phin tng dé loai nhém bao vé ciia hgp chét c6 cong thic
(XVIID), t6t hon 1a bang axit d€ tdng hop hop chat cé cong thitc (XIX), va cb
thé dugc thuc hién theo cdc diéu kién d6i v6i phan ting loai nhém bao vé

hydroxy thong thudng.

-66-



21670

Nhiét do phan Gng ndm trong khoang tir 0 dén 200°C.

Axit dugc 14y lam vi du 1a pyridin hydroclorua, axit trifloaxetic va cic

chét tuong tu.
Dung mo6i phan tng dugc 14y lam vi du 13 axit va trimetylsilyl iodua.

Thoi gian phan ing ndm trong khoang tir vai phit dén vai chuc gid, t6t

hon 14 nam trong khoang tir 15 phit dén 1 gio.
Bude 19

Budc nay 1a phan dng khir hgp chit ¢6 cong thic (XVIID) dé téng hop
hop chit ¢6 cong thic (XX).

Chat khir dugc 1dy lam vi du 1a H,/Pd-C va céc chét tuong tu,

Nhiét d6 phan tng nam trong khoang tit 0 dén 100°C, t6t hon 1a nim
trong khoang tr 10 dén 30°C.

Dung mo6i phan tng dugc 18y lam vi du 1a dimetylformamit, metanol,

tetrahydrofuran va cac chat tuong tu.

Thoi gian phan Gng ndm trong khodng tix vai phit dén vai chuc gid, t6t

hon 14 ndm trong khodng tr 5 dén 20 gio.
Quy trinh 2

Hop chat trung gian c¢6 cong thic (XVIII) c¢6 thé cling dugc tdng hop
bang phuong phép dugc thé hién dudi day.

Cong thuc hod hoc 43
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Buéce 20

Budc nay la phan ting ctia hgp chat c¢6 cong thic (XIV) véi hop chét ¢6
cong thiic (XXT) dé€ tdng hop hop chét ¢6 cong thic (XXII). Phan tng nay c6
thé dugc thyc hién theo cdc diéu kién d6i v6i phan ting amit hod thong
thudng.

Nhiét do phan @ng nam trong khoang tir 0 dén 100°C, t6t hon 14 nim
trong khoang tir 0 dén 50°C.

Dung mo6i phan tng dugc 14y lam vi du 1a dimetylformamit, metylen
clorua, tetrahydrofuran va cac chit tuong tu.

Thoi gian phan Gng nam trong khoéang tir vai phit dén vai chuc gio, tot
hon 1a ndm trong khoéng tir 1 dén 10 gio.

Budc 21

Buéc nay la phan Gng cta hop chat cé cong thic (XXII) véi axit dé
thuc hién viéc loai nhém béao vé va déng vong noi phan tir, dé téng hop hop
chat c6 cong thitc (XXIII). Phan ting nay c6 thé duoc thuc hién theo cic diéu

kién do6i vé6i phan tng loai nhom béo vé axetal thong thudng.

Nhiét d0 phan tng nidm trong khoang tir 0 dén 100°C, t6t hon i tir
nhiét do trong phong dén 80°C.

Dung moi phan tng dugc 1dy lam vi du 1 dioxan, tetrahydrofuran va

cac chat tuong tu.
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Thoi gian phan Gng ndm trong khoang tir vai phit dén vai chuc gid, tot

hon 14 nam trong khoéang tir 0,5 dén 1 gio.
Axit dugc 1dy 1am vi du 12 axit clohydric, va axit paratoluensulfonic.
Buéc 22

BuGc nay 1a phan ing dé loai nuéc hop chit c¢é cong thitc (XXIII) dé
tong hgp hop chit c6 cong thic (XXIV). Phan ting nay cé thé duoc thuc hién

theo cac diéu kién ddi v6i phan tng loai nuée thong thudng.

Nhiét do cta phan dng ndm trong khoang tir 0 dén 100°C, t&t hon 12 tir
nhiét do trong phong dén 80°C.

Dung mo6i phan tng dugc 18y lam vi du 1a axetonitril, metylen clorua
va cac chat tuong tu.

Thoi gian phan tng nam trong khoang tir vai phit dén vai chuc gio, t6t

hon 12 nam trong khoang tir 1 dén 5 gid.

Quy trinh 3
Cong thiic hod hoc 44
16
RTSR H17q‘lﬂ
1
oP . (XXIV)
O~ ~CO2P
2 t“ -
R\.X/NRE X -N-CHO Budce 23
o RS
(XVI)
C)\/L\’/m,\q)i> RY7 O Nﬁaﬁf__ 18
.)C,_‘ 18 — 2 R
RE__NR! s N A TR AN~ NREAS N K
Q R
50X {(XXVI)

Budc 23
Budc nay la phan tng clia hop chat c¢6 cong thic (XVI) v6i amin c6

cong thiic (XXIV) dé thuc hién phan ting ngung tu loai nuéc dé téng hop hop
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chit c6 cong thitc (XXV) theo budc 17 hodc phuong phép téng hgp hop chat
cO cong thac 17-1. Tot hon, néu axit (vi du axit axetic) ding 1am chat xtc tdc

phan ting dugc thém vao, va thiét bi phan ting vi séng dugc st dung.

Nhiét do phan tng ndm trong khoang tir 0 dén 200°C, t6t hon 12 ndm
trong khoang tir 140 dén 180°C.

Dung méi phan tng dugc 1ay lam vi du 1a metylen clorua, axetonitril

va cac chit tuong tu.

Thoi gian phan ng nam trong khoéang tir vai phit dén vai chuc gio, t6t
hon 14 nam trong khoang tix 0,5 dén 1,5 gio.
Buéc 24

Budc nay 1a phan tng dé loai nhém bao vé hgp chit c6 cong thic
(XXV), t6t hon la bang axit d€ tong hop hop chit c6 cong thic (XXVI) theo
budc 18, va ¢6 thé dugc thuc hién theo cdc diéu kién d6i véi phan tng loai

nhém bao vé hydroxy thong thudng.
Nhiét do phan ing ndm trong khoéang tir 0 dén 200°C.

Axit dugc 18y lam vi du 1a pyridin hydroclorua, axit trifloaxetic va cac

chat tuong tu.

Dung mo6i phan tng dugc 1dy lam vi du 14 axit néu trén va trimetylsilyl

1iodua.

Thoi gian phan ting nam trong khoang tir vai phit dén vai chuc gio, tot

hon 1a nam trong khodng tir 15 phit dén 1 gio.
Quy trinh 4

Cong thitc hod hoc 45
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Budce 25

Buéc nay la phan tng cta hop chat c6 cong thic (XIV) véi hgp chat c6
cong thitc (XXIV) dé téng hop hop chit ¢é cong thitc (XX VII) theo bude 20,

Phan tng nay c6 thé dugc thyc hién theo cédc diéu kién déi v6i phan tng amit

ho4 thong thudng.

Nhiét do phan dng nam trong khoang tir O dén 100°C, t6t hon 1 nim

trong khoang tir 0 dén 50°C.

Dung moi phan tng dugc 14y lam vi du la dimetylformamit, metylen

clorua, tetrahydrofuran va cic chat tuong tu.
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Thoi gian phan Gng nam trong khoang tir vai phiit dén vai chuc gio, t6t
hon 14 nam trong khoang tir 1 dén 10 gio.

Budc 26

Bu6c nay la phan ting cia hop chdt c¢6 cong thic (XXVII) hoic
tautome clia né véi hgp chat alyl dé téng hgp hop chdt cé cong thic (XX VIII)
theo budce 15.

Té&t hon, néu phan dng dugc thyc hién véi su ¢6 mat cia bazo (vi du

xesi cacbonat).

Nhiét do phan dng nam trong khoang tir 0 dén 100°C, t6t hon 1a ndm
trong khoang tir 10 dén 40°C.

Dung moi phan ing dugc 1ay lam vi du l1a dimetylformamit va cdc chat

tuong tu.

Thoi gian phan dng nam trong khoang tir vai phit dén vai chuc gid, tot

hon 14 nam trong khoang tix 1 dén 10 gio,
Budc 27

Budc nay 12 phén tng oxy hoa hgp chét ¢6 cong thic (XX VIII) dé tdng
hop hop chét cé cong thiic (XXIX) theo bude 19.

Chat oxy hod dugc lay 1am vi du 1a osmi tetraoxit va kim loai kiém

osmi tetraoxit (vi du K,0s0,).

Nhiét do phan Gng nam trong khoang tir 0 dén 100°C, t6t hon 1a nim
trong khoang tir 30 dén 40°C.

Dung moi phan tng dugc 14y lam vi du 1a 1,4-dioxan, tetrahydrofuran

va cac chit tuong tu.

Thoi gian phan Gng ndm trong khoang tir vai phit dén vai chuc gio, t6t

hon 12 nam trong khodng tir 1 dén 5 gio.

Buéc 28
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BuGc nay la phin tng ngung tu-loai nuGc hop chat ¢ cong thiic
(XXIX) dé tong hop hop chét ¢6 cong thite (XXX) theo bude 17 hodc phuong
phap tong hop hop chat 17-1. T6t hon, néu axit (vi du axit axetic) ding 1am
chat xic tac phan ing dugc thém vao, va thi€t bi phan tng vi séng duoc sl
dung.

Nhiét do phan tng nam trong khoang tir 0 dén 200°C, t6t hon 13 nam
trong khoang tir 140 dén 180°C.

Dung moi phan tng dugc 14y lam vi du 1a metylen clorua, axetonitril
va cdc chit tuong tu.

Thoi gian phan ting ndm trong khoang tlr vai phit dén vai chuc gio, tot
hon 12 ndm trong khoéng tir 0,5 dén 1,5 gid. '

Budc 29

Budc nay 1a phan tng dé loai nhém béao vé clia hgp chat ¢ cong thiic
(XXX) t6t hon 1a bang axit d€ téng hop hop chit c6 cong thitc (XXXI) theo
budc 18, va c6 thé duge thyc hién theo cdc diéu kién dsi v6i phan tng loai
nhém bao vé hydroxy thong thudng.

Nhiét do phan Gng nam trong khoang tlr 0 dén 200°C.

Axit dugc 18y lam vi du pyridin hydroclorua, axit trifloaxetic va cdc

chat tuong tu.

Dung moéi phan ting dugc 1ay lam vi du 1a axit néu trén va trimetylsilyl
iodua.

Thoi gian phan ing nam trong khoang tix vai phit dén vai chuc gio, tot
hon 12 nam trong khoang tir 15 phiit dén 1 gio.
Quy trinh 5

Hop chét c¢6 cong thic (I-3), trong d6 Z 1a NR" ¢6 thé dugc téng hop
theo so d6 phan Ung sau, theo quy trinh 4.

Cong thitc hod hoc 46
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Budc 31 Buéc 32
(XXXIV)
ort o PRI, pe " op! O RI8
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(XXXIV) (XXXV)
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i ~ RY 18
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Budc 34 R2_ X/Nﬂf “ N\/[\
0 Rd Hw
(XXX VI)

Quy trinh 10

Cong thirc hod hoc 51
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X1=C, 0, 8,80, SO,,N
R R OMe

op! Hszvajn\DMe OP' O R B OMe
” O ‘COOH r\H\H)%xQJ\OMew
o) HG BU6C 49
(XIV) (XIV-16)
or! o OoH O
J— \r)\,/u\ R Rt © ) N A |
R2 x N--. R&_ _N N~ R
Bude 50 ~ " 4( Buoc 51 ~x7 3 X
0 R n
(XIV-17) { XIV-18)

trong do cac ky hiéu twong tng la nhu duge xdc dinh trén day.
Bude 49

Thu duge hop chat ¢ cong thitc (XIV-16) bang céch cho hop chat c¢6
cong thitc (XIV) phan tng véi chat phan ing amin, theo budc 35.
Bude 50

Thu dugc hop chit ¢6 cong thiic (XIV-17) bing cach cho hop chit c6

cong thic (XIV-16) tham gia phan dng loai nhém béo vé axetal tdng quat
theo budc 44.

Budc 51

Thu dugc hop chét cé cong thic (XIV-18) (tao vong D) bang céch loai
nhém bao vé phan P' trong hop chét ¢6 cong thic (XIV-14) theo budc 38.

Séang ché& con dé xudt cic hgp chat trung gian khic (I-P) dugc thé hién
dudi day va quy trinh diéu ch€ ching cling nhu quy trinh diéu ché& hgp chat ¢6

cong thic (I) néu trén bao gom viéc loai nhém bao vé hop chit trung gian.

Hop chat trung gian
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P' 1a nhém béo vé hydroxyl; cdc ky hiéu khdc 12 nhu dugce x4c dinh trén day.

Cac hgp chat duge uu tién dugc thé hién duéi day. Méi nhém P' 1a

nhém bao vé& hydroxyl, nhu Cg.,,arylC, salkyl (vi du benzyl (=Bn)).

(I-204)

Tot hon, néu trong d6 R° 1a mot hoac hai nguyén tir halogen; R*1a C,.
salkyl, Cq.j,arylC, galkyl, C4 4aryl, hodc alkoxy; va P' 1a Cg ,arylC, calkyl;

t

F‘xo QL R
P Oxriy '
DS
© " (I-20b)

T6t hon, néu trong d6 R® 1a mot hoac hai nguyén tir halogen; R* 1a C,_

salkyl, Cq_,arylC, salkyl, Cy 4aryl, hodc alkoxy; va P' 1a C4_,arylC, salkyl;

'P!"‘o o
‘ O . \H

T6t hon, néu trong dé R° 1a mot hoac hai nguyén tir halogen; va P' 1a

(I-21a)

Ce.4arylC, zalkyl;
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Pl
QJV'*&Y&“%
Re N 2 NVI\N ’
3 H

T6t hon, néu trong dé R° 1a mot hodc hai nguyén tir halogen; va P' 1a
Cs.14arylC, galkyl;

(I-21b)

P'\D
= Ox R N
- ")\/N\c‘;r\ N\/éf%

(I-22a)

T6t hon, néu trong dé R° 1a mot hodc hai nguyén tir halogen; va P' 1a
Cs.1sarylC, galkyl;

{
F\u
o~ 0 |
7 = N
" : o H
O H

T6t hon, néu trong d6 R° 1a mot hodc hai nguyén tir halogen; va P' 1a
Cs.14arylC, galkyl;

AN .‘
= O L\ ‘ H
‘ N >
Ik ﬁfiW
B oy o 1M o
R I i Q
O

T6t hon, n€u trong dé R° 1a mot hodc hai nguyén tir halogen; va P' 1a
Cs.14arylC, galkyl;

(I-22b)

(I-23a)
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T6t hon, néu trong d6 R° 1a mot hodc hai nguyén tir halogen; va P' Ia
Ce.arylC, galkyl;

ul:ﬂ

ULN\/L/j

R (r-24a)

T6t hon, néu trong d6 R° 1a mot hoac hai nguyén t halogen; R* 1a C,.
salkyl; R*' 14 hydro, C;¢xycloalkyl, di vong, hodc C,salkyl tuy y dugce thé
bang hydroxy, C,¢xycloalkyl, alkoxy, di vong, heteroaryl, C, aryl, hoic
amino, trong dé amino nay c6 thé tuy ¥ dugc the bang -C(0)C, salkyl hodc C,.
gsalkyl;

A {f\/ﬁ\?

(1-24b)

T6t hon, néu trong d6 R® 1a mot hoac hai nguyén tir halogen; R* 1a C,_
salkyl, R*" 1a hydro, C;¢xycloalkyl, di vong, hoaé Csalkyl tuy y dugc thé
bang hydroxy, C,exycloalkyl, alkoxy, di vong, heteroaryl, Cgaryl, hoic
amino, trong d6 amino nay c¢6 thé tuy ¥ dugc thé bang -C(0)C, salkyl hoic C,.
salkyl, va P! 1a Cy_,arylC, galkyl;
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(I-25)

T6t hon, néu trong dé R® 1a mot hoic hai nguyén tir halogen; R* 1a
hydro, C;¢xycloalkyl, di vong, hodc C,alkyl tuy ¥ dugc thé€ bang hydroxy,
C,¢xycloalkyl, alkoxy, di vong, heteroaryl, Cs ,aryl, hodc amino, trong do
amino nay c6 thé tuy y dugc thé bang -C(O)C, salkyl hoac C,salkyl; va P' Ia
Cs.14arylC zalkyl;

(I-28)

T6t hon, néu trong dé6 R® 12 mot hodc hai nguyén tir halogen; R*' 1a
hydro, C,¢xycloalkyl, di vong, hoac C,alkyl tuy ¥ dugc th€ bang hydroxy,
C,¢xycloalkyl, alkoxy, di vong, heteroaryl, Cq ,aryl, hodc amino, trong dé
amino ndy c6 thé ty ¥ dugc thé bang -C(O)C, zalkyl hodc C, galkyl; va P' 1a
Ce.uarylC, galkyl;

{1-27)

Tét hon, néu trong d6 R® 1 halogen; va P' 1a Cq ,arylC, alkyl.

Cac hgp chit trung gian néu trén, hop chét ¢ cong thitc (I-20a), (I-
20b), (I-21a), (I-21b), (I-22a), (I-22b), (I-23a), (I-23b), (I-24a), (I-24b), (I-
25), (I-26), hoac (I-27), c6 thé duoc diéu ché bang cich cho ngung tu hop

chat c6 cong thiic:
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trong d6 R° 12 mot hodc hai nguyén tlr halogen; va R 1a C, jalkyl;

tuong Gng v6i moéi amin néu dudi day:

Bz
HaM’r\
OH

trong do R*1a C,salkyl, Cy_,arylC, alkyl, Cs_jaryl, hoac alkoxys;

Hl
HENJ\“
OH

trong dé R” 1a C, zalkyl, C4 ,arylC, alkyl, Cs ,,aryl, hoic alkoxys;

(A (D, Oy . U LN
N N ?1 LR @1 (mj\ "y

2 H, NH, NH, NH, NH,

trong d6 R” 1a C,alkyl; R* 1 hydro, C;¢xycloalkyl, di vong, hoic C, salkyl
tuy ¥ dugc th€ bang hydroxy, C,¢xycloalkyl, alkoxy, di vdng, heteroaryl, Cs.
jsaryl, hodc amino, trong dé amino nay c6 thé tuy ¥ duoc thé bing -C(O)C,.

gsalkyl hoac C, zalkyl;

z

H,,,M"\J

R
HN
éz‘m
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trong d6 R* 1a C, galkyl; R”' 1a hydro, C,¢xycloalkyl, di vong, hoac C, galkyl
tuy y dugc thé bang hydroxy, C;¢xycloalkyl, alkoxy, di vong, heteroaryl, C,.
1saryl, hodc amino, trong d6 amino ndy c6 thé tuy ¥ dugc thé bang -C(O)C,.

gsalkyl hoac C, zalkyl;

trong d6 R* 1a hydro, C,¢xycloalkyl, di vong, hoac C,alkyl tuy ¥ dugc thé
bang hydroxy, Csexycloalkyl, alkoxy, di vong, heteroaryl, Cs ,aryl, hoic
amino, trong d6 amino nay c6 thé tuy ¥ duogc thé biang -C(O)C, salkyl hoac C,.
salkyl;

1
NHHN T

trong d6 R” 12 hydro, C,¢xycloalkyl, di vong, hoic C, salkyl tuy ¥ dugc thé
bang hydroxy, Csgxycloalkyl, alkoxy, di vong, heteroaryl, Cq aryl, hoic
amino, trong d6 amino nay c6 thé tuy ¥ dugc the biang -O(0)C, salkyl hodc
C, salkyl;

Cic diéu kién d6i v6i phan tng ngung tu néu trén dugc minh hoa dudi
day. Céc vi du v¢€ dung moi bao gébm halocacbon nhu diclometan, dicloetan,

va axit axetic.

Tot hon, néu nhiét do phan tng nam trong khoang tir 0 dén 200°C, t6t

hon nita 1a nam trong khoang tir 50 dén 170°C.

Thoi gian phan tng thudng ndm trong khoang tir vai phiit dén vai gio.
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Céc hop chat trung gian néu trén, hgp chat (I-20a), (I-20b), (I-21a), (I-
21b), (I-22a), (I-22b), (I-23a), (I-23b), (I-24a), (I-24b), (I-25), (I-26), hoac (I-
27), ¢6 thé dugc loai nhém bao vé dé tao ra mbi hop chét duoc loai nhém bao
vé tuong dng, trong d6 P' 12 hydro, hodc mudi dugc dung clia né, déu thudc

pham vi ctia hop chét cé cong thic (I) theo sang ché.

Ngoai ra, hgp chit theo sdng ché thu dugc & trén c6 thé dugc bién déi
hod hoc ti€p dé téng hop hop chat khac. Ngoai ra, khi ¢c6 nhém chitc hoat
dong (vi du OH, COOH, NH,) trén phan mach nhanh v.v., trong phan tng néu
trén, cdc nhém nay c¢6 thé dugc bao vé trudc khi phan dng va cé thé duge loai

nhém bao vé sau khi phan tng, néu can.

Hop chit theo sdng ch& c6 thé dugc st dung, vi du, lam thudc nhu
thudc khdng virut. Hop chit theo sdng ché cé tdc dung tc ch€ integraza cia
virut dang ké. Do d6, hop chat theo sang ché dugc mong doi 1 ¢é tic dung
phong ngita hodc di€u tri cdc bénh khic nhau gy ra do virut it nhat tao ra
integraza, va dugc phdt trién thanh bénh nhiém trong t&€ bao dong vat, va co
thé dugc sir dung lam chét dc ché integraza doi véi retrovirut (vi du HIV-1,
HIV-2, HTLV-], SIV, FIV v.v.), va c6 thé dugc st dung 1am thudc khang HIV

V.V..

Ngoai ra, hgp chat theo sdng ché ¢ thé duoc sir dung trong liéu phap
diéu tri phoi hop bang cach két hop thudc khang HIV c6 co ché tic dung khic
nhu chat tc ché transcriptaza ngugc va/hodc chat tc ché proteaza. Cu thé,
hién nay thi chat Gc ché integraza chua dugc ban trén thi trudng, va né cé thé
duogc st dung trong liéu phdp két hop bing cich két hop hop chat theo séng
ché€ véi chat tic ch€ transcriptaza ngugc va/hoac chat tc ché proteaza.

Hon nita, viéc st dung néu trén bao gébm khong chi st dung dudi dang
hén hgp thude khang HIV, ma con stir dung dudi dang chat st dung phoi hop
dé tang hoat tinh khang HIV ctia thudc khang HIV khac nhu liéu phap diéu tri
phdi hop.

Ngoai ra, hgp chit theo sdng ch€ c6 thé duoc st dung dé ngin su

nhiém vecto retrovirut lan rong trong mo khic v6i- moé6 muc tiéu, khi st dung
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vectd retrovirut dya trén HIV hoac MLV trong Iinh vuc liéu phdp gen. Cu thé,
khi t&€ bao bi nhiém vecto in vitro, va t€ bao dugc cho quay trd lai co thé, néu
hop chat theo sdng ch€ dugc st dung trude thi su 1ay nhiém thém cé thé duoc
ngan nglta trong co thé.

Hop chit theo sdng ché ¢ thé duoc sir duﬁg qua dudng miéng hoac
ngoai dudng tiéu hod. Trong trudng hop st dung qua dudng miéng, hop chat
theo sdng ch€ cdn c6 thé duge sit dung dudi dang ché phiam thong thudng, vi
du, duéi dang phan li€u ctia chit rdn nhu vién nén, thudc bot, thudc cdm, vién
nang, va cidc dang tuong tu; chat trong nudc; hén dich trong diu; hodc chat
léng nhu xi ré va con ngot. Trong trudng hop st dung ngoai dudng tiéu hod,
hop chét theo sdng ché c¢6 thé dugc stt dung du6i dang hdn dich trong nudc
hodc trong ddu ding dé tiem, hoic thudc nhod miii. Khi bao ché duoc pham,
cdc td dugc, chét gin két, chat 1am tron, dung moi trong nudc, dung moi trong
ddu, chat nhii hod, chét tao hén dich, chat bdo quan, chat 1am 6n dinh thong
thudng va cac chat tuong tu cé thé duoc sit dung tuy ¥. Cu thé, dé lam thudc
khang HIV, chat ding qua dudng miéng 1a dugc wu tién. Ché phdm theo séng
ch€ dugce diéu ché€ bang céch két hgp (vi du tron) hgp chat theo sang ché véi

lugng c6 tac dung diéu tri v&i chdt mang hoac chét 1am lodng dugc dung.

Liéu luong theo siang ché 1a khdc nhau va phu thudc vao phuong phép
st dung, tudi tdc, trong lugng va tinh trang ctia bénh nhén, va loai bénh va
thong thuong, trong trudng hgp st dung qua dudng miéng 12 nam trong
khoang tir 0,05mg dén 3000mg, t6t hon 14 nam trong khoang tir 0,Img dén
1000mg, c6 thé dugc st dung cho mdi ngudi 16n mdi ngay, néu can, bing
cdch chia nho liéu. Ngoai ra, trong trudng hop st dung ngoai dudng tiéu hod,
thi li¢u lugng nam trong khoang tir 0,01mg dén 1000mg, t6t hon 14 nim trong

khodng tir 0,05mg dén 500mg dugc sit dung cho mbi ngudi 16n mdi ngay
Vi du thuc hién sang ché
Vi du A-1

4-Flo-benzylamit cia axit 9-hydroxy-2-(2-metoxy-etyl)-1,8-dioxo-1,8-
dihydro-2-pyrid[1,2-a]pyrazin-7-carboxylic
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Vi du B-1

4-Flo-benzylamit cua axit 9-hydroxy-2-(2-metoxy-etyl)-1,8-dioxo-1,3,4,8-
tetrahydro-2H-pyrid[1,2-a]pyrazin-7-carboxylic

Cong thuc hod hoc 52
H BnBr Bn Bn Bn
o{\\ki\( KXCC—)B O%\r/ NHsaj o) N NBS HOL MBOH Hb
%0 0 \,NH MeOsC N
4 2 . 5
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oBn Bn
AczO .nua»o\l)Y mOPBA  AcO J\/ A0 oo JNaot o
|
MeOgC’ ‘\6’/“ M'UO G 7 MQO C/ /N HO c
F’-@ OHn 8n ',‘1
NHy = HO N
wecD 4 | n\] | “ ,N MnOz
|
o
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"'-v-.-...m.

Iy on MeOH Bn
F HHO\©/GHO NaClo, Igrcog]‘i WSCD F\fj\ HO)%/COZMQ
\A'N\n/ =N \E’l H . - \\. | -’N"-”n | N
12 O w o

H,--”“»Jf‘
_Cog0y GOnMa il m/ Gonl"
‘ijl\/}:Il oo N n N\ -CHO
Mag~~-NHz oM
microwave Fs _,M NMOM“ /\,,, ¢
]:J\,H “ S N e
1741
Hp
PdO

\Q /?K N OMe

1) Mantol c¢6 cong thic 1 (189g, 1,5mol) dugc hoa tan trong
dimetylformamit (1890ml), va benzyl bromua (184ml, 1,5mol) dugc thém
vao. Sau khi dung dich nay dugc khudy & 80°C trong 15 phiit, kali cacbonat
(228g, 1,65mol) dugc thém vao, va hoén hop nay duge khuay trong 1 gid. Sau
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khi dung dich phéan ting dugc lam ngudi dén nhiét do trong phong, mudi vo co
dugc loc ra, va phan loc dugc chung cét dudi dp suat gidm. Mu6i vo co két tia
thu dugc duge bd sung tetrahydrofuran (1000ml), hén hop nay duoc loc, va
phan loc dugc chung cat dudi 4p sudt giam dé thu duoc san phdm tho (329g,
>100%) 3-benzyloxy-2-metyl-pyran-4-on c6 cong thic 2 dudi dang ddu mau

nau.

NMR (CDCl,) 6: 2,09 (3H, s), 5,15 (2H, s), 6,36 (1H, d, J=5,6Hz),
7,29-7,41 (5H, m),7,60 (1H, d, J=5,6Hz).

2) Hop chat c¢6 cong thic 2 (162,2g, 750mmol) dugc hoa tan trong
etanol (487ml), va dung dich amoniac trong nudc (28%, 974ml) va dung dich
natri hydroxit 6N trong nudc (150ml, 900mmol) dugc thém vao. Sau khi dung
dich phan tng dugc khudly & 90°C trong 1 gi®, hdn hop nay duge 1am lanh
dén nhiét do lam lanh bang nudc d4, va amoni clorua (58g, 1080mmol) dugc
them vao. Dung dich phan dng dugc bé sung clorofom, hén hop nay dugc
chiét, va 16p hitu co duge rira bang dung dich natri bicacbonat bao hoa trong
nudc, va lam kho bang natri sulfat khan. Dung moi duge chung cat dudi 4p
sudt giam, rugu isopropylic va ete dietyl dugc thém vao phan ba, va tinh thé
két tia duoc loc dé thu dugc 3--benzyloxy-2-metyi—1H-pyridin—4-on c6 cong
thic 3 (69,1g, 43%) duéi dang tinh thé mau vang nhat.

NMR (DMSO-dy) &: 2,05 (3H, s), 5,04 (2H, a), 6,14 (1H, d, J=7,0Hz),
7,31-7,42 (5H, m), 7 46 (1H, d, J=7,2Hz), 11,29 (1H, brs).

3) Hop chat c6 cong thitc 3 néu trén (129g, 599mmol) duogc tao huyén
phu trong axetonitril (1300ml), va imit cia axit N-bromosucxinic (117g,
659mmol) dugc thém vao, ti€p d6 bang cach khudy tron & nhiét do trong
phong trong 90 phut. Tinh thé két tha duoc loc, va rira bang axetonitril va ete
dietyl dé thu dugc 3—benzyloxy~5-brorno—2—metyl—pyridin-4—01 c6 cong thic 4
(154¢g, 88%) dudi dang tinh thé khong mau.

NMR (DMSO-dg) &: 2,06 (3H, s), 5,04 (2H, s), 7,32-7,42 (5H, m), 8,03
(1H, d, J=5,5Hz), 11,82 (1H, brs).
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4) Dung dich chita hop chét c6 cong thic 4 (88g, 300mmol), paladi
axetat (13,4g, 60mmol) va I,3-bis(diphenylphosphino)propan (30,8g,
516mmol) trong dimetylformamit (660ml) dugc b6 sung metanol (264ml) va
trietylamin (210ml, 1,5mol) & nhiét d¢ trong phong. Bén trong binh phan tng
dugc nap cacbon monoxit, va hén hgp trong binh dugc khudy & nhiét do trong
phong trong 30 phiit, va khudy & 80°C trong 18 git. Mot binh phan tng duoc
bo sung etyl axetat (1500ml), dung dich amoni clorua bdo hoa trong nudc
(1500ml) va nuéc (1500ml) dugc khudly tron trong di€u kién 1am lanh bang
nude dé4, va dung dich phan tng dugc thém vao d6. Chat két tha duoce loc, va
rra bang nudc (300ml), etyl axetat (300ml) va ete dietyl (300ml) dé thu duoc
este metyl cla axit 5-benzyloxy-4—hydroxy-6--rnety1-nicotinic cd cong thuc 5
(44,9g, 55%) du6i dang tinh thé khong mau.

NMR (DMSO-dg) 6: 2,06 (3H, s), 3,72 (3H, s), 5,02 (2H, s), 7,33-7,42
(5H, m), 8,07 (1H, s).

5) Sau khi dung dich chtra hgp chat ¢6 cong thic 5 (19,1g, 70mmol)
trong anhydrit axetic (134ml) dugc khudy & 130°C trong 40 phit, dung moi
dugc chung cét dudi 4p suét gidm dé thu dugc este metyl clia axit 4-axetoxy-
5-benzyloxy-6-metyl-nicotinic ¢6 cong thic 6 (19,9g, 90%) dudi dang tinh

thé mau da.

NMR (CDCly) &: 2,29 (3H, s), 2,52 (3H, s), 3,89 (3H, s), 4,98 (2H, s),
7,36-7,41 (5H, m), 8,85 (1H, s).

6) Dung dich chitta hop chat c¢é cong thitc 6 (46,2g, 147mmol) trong
clorofom (370ml) dugc bd sung axit metacloperbenzoic (65%) (42,8g,
161mmol) lam ting phéin trong di€u kién lam lanh bang nudc d4, va hdn hgp
nay dugc khuady & nhiét do trong phong trong 90 phit. Dung dich phan tng
dugc bo sung dung dich kali cacbonat 10% trong nuéc, v hén hop nay duoc
khudy trong 10 phuit, ti€p d6 chiét bang clorofom. Lép hitu co dugc rira 1an
lugt bang dung dich kali cacbonat 10% trong nudc, dung dich amoni clorua
bao hoa trong nuéc, va dung dich natri clorua bdo hoa trong nudc, va lam kho

bang natri sulfat khan. Dung moi dugc chung cét du6i 4p suat giam, va phén
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ba dugc rira bang ete diisopropyl dé thu dugc este metyl clia axit 4-axetoxy-5-
benzyloxy-6-metyl-1-oxy-nicotinic cé cong thiic 7 (42,6g, 87%) dudi dang

tinh thé khong mau.

NMR (CDCl5) &: 2,30 (3H, s), 2,41 (3H, s), 3,90 (3H, s), 5,02 (2H, s),
7,37-7,39 (5H, m), 8,70 (1H, s).

7) Anhydrit axetic (500ml) di dugc gia nhiét dé khudy tron & 130°C
dugc bd sung hgp chat ¢6 cong thic 7 (42,6g, 129mmol) trong 2 phiit, v hén
hop nay duogc khudy trong 20 phit. Dung moéi dugc chung cit dudi 4p suat
giam dé thu dugc este metyl clia axit 4-axetoxy-6-axetoxymetyl-5-benzyloxy-

nicotinic c6 cong thic 8 (49,6g, >100%) dudi dang ddu mau den.

NMR (CDCl,) 6: 2,10 (3H, s), 2,28 (3H, s), 3,91 (3H, s), 5,07 (2H, s),
5,20 (2H, s), 7,35-7,41 (5H, m), 8,94 (1H, s).

8) Dung dich chita hop chat cé cong thic 8 (46,8g, 125mmol) trong
metanol (140ml) duoc b sung dung dich natri hydroxit 2N trong nudc
(376ml) trong diéu kién 1am lanh bang nuGc d4, va hén hgp nay dugc khuay &
50°C trong 40 phit. Dung dich phén tng dugc b6 sung ete dietyl va dung
dich axit clohydric 2N trong diéu kién 1am lanh bang nudc d4, va tinh thé két
tha dugc loc. Tinh thé tao ra dugc rita bing nuéc va ete dietyl dé thu dugc axit
5-benzyloxy-4-hydroxy-6-hydroxymetyl-nicotinic cé cong thic 9 (23,3g,
68%) dudi dang tinh thé khong mau.

NMR (DMSO-dy) 6: 4,49 (2H, s), 5,19 (2H, s), 5,85 (1H, brs), 7,14-
7,20 (2H, m), 7,33-7,43 (7H, m), 8,30 (1H, s), 10,73 (1H, t, J=5,8Hz), 11,96
(1H, brs).

9) Dung dich chtta hop chat cé cong thic 9 (131g, 475mmol), 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (219g, 1140mmol) va 1-
hydroxybenzotriazol (128g, 950mmol) trong dimetylformamit (1300ml) duoc
b6 sung 4-flobenzylamin (109ml, 950mmol), va hén hgp nay dugc khudy &
80°C trong 1,5 gi0. Sau khi dung dich phan tng dugc lam nguoi dén nhiét do

trong phong, axit clohydric dugc thém vao, ti€p d6 chiét bing etyl axetat.
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Phan chiét dugc rira bang dung dich kali cacbonat 5% trong nuéc, dung dich
amoni clorua bdo hoa trong nudc, va dung dich natri clorua bdo hoa trong
nuée, va lam kho bang natri sulfat khan. Dung moéi duoc chung cit dudi dp
suft gidm dé€ thu dugc hén hop (175g) bao gém hogp chit ¢é cong thic 10 va
hop chat c¢6 cong thic 11. Hén hop tao ra dugc hod tan trong axit axetic
(1050ml) va nuéc (1050ml), va kém (31,1g, 475mmol) dugc thém vao, ti€p
dé6 gia nhiét dén hoi luu trong 1 gid. Sau khi dung dich phéan tng dugc lam
ngudi dén nhiét do trong phong, dung dich kali cacbonat 10% trong nuéc
dugc thém vao, ti€p d6 chiét bang etyl axetat. Phan chiét dugc rira bing dung
dich amoni clorua bao hoa trong nuéc, va dung dich natri clorua bdao hoa
trong nudc, va lam kho bang natri sulfat khan. Sau khi dung méi dugc chung
cat dudi dp sudt giam, hdn hgp nay dugc rira bang ete dietyl dé thu dugc amit
cua axit 5-benzyloxy-N-(4-flo-benzyl)-hydroxy-6-hydroxymetyl-nicotinic c6
cong thitc 10 (107g, 59%) duéi dang tinh thé khong mau.

NMR (DMSO-d¢) 6: 4,45 (2H, d, J=4,3Hz), 4,52 (2H, d, J=5,8Hz),
5,09 (2H, s), 6,01 (1H, brs), 7,36-7,43 (5H, m), 8,31 (1H, s), 12,63 (1H, brs).

10) Sau khi mangan dioxit (49g) dugc b6 sung vao huyén phu chita
hop chét c6 cong thic 10 (9,8g, 25,6mmol) trong clorofom (490ml), hén hop
nay dugc khudy & nhiét do trong phong trong 1 gid. Sau khi dung dich phan
ting dugc khudy 6 60°C trong 20 phiit, tién hanh loc qua xelit, va hén hgp thu
dugc duge rira bang clorofom, gia nhiét & 50°C. Phin loc dugc chung cit dusi
ap sudt giam d€ thu dugc amit cla axit 5-benzyloxy-N-(4-flo-benzyl)-6-
formyl-4-hydroxy-nicotinic c¢6 cong thic 12 (8,2g, 84%) duéi dang tinh thé
mau vang nhat.

NMR (DMSO-dg) 6: 4,53 (2H, d, J=5,8Hz), 5,38 (2H, s), 7,15-7,21
(2H, m), 7,35-7,46 (7TH, m), 8,33 (1H, s), 9,90 (1H, s), 10,35 (1H, t,
J=5,8Hz), 12,49 (1H, brs).

13) Dung dich trong nuéc (105ml) chtta natri clorit (7,13g, 78,8mmol)
va axit sulfamic (7,65g, 78,8mmol) dugc bd sung dung dich chita hop chét c6
cong thic 12 (15,0g, 39,4mmol) trong tetrahydrofuran (630ml) trong diéu
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kién lam lanh bang nudc d4, va hén hgp ndy dugc khudy & nhiét do trong
phong trong 1 gio. Sau khi nude (2500ml) duge bd sung vao dung dich phan
ting, tinh thé két tha dugc loc. Rlra bing ete dietyl tao ra axit 3-benzyloxy-3-
(4-flo-benzylcarbamoyl)-4-hydroxy-pyridin-2-carboxylic ¢6 cong thic 13
(14,0g, 90%) duéi dang tinh thé khong mau,

NMR (DMSO-dy) &: 4,52 (2H, d, J=5,8Hz), 5,13 (2H, s), 7,14-7,19
(2H, m), 7,31-7,40 (5H, m), 7,47-7,49 (2H, m), 8,31 (1H, d, J=4,5Hz), 10,44
(1H, t, J=5,9Hz), 12,47 (1H, brs).

12) Dung dich chtta hgp chat c6 cong thic 13 (198mg, 0,500mmol), 1
-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (115mg, 0,600mmol)
va 1-hydroxybenzotriazol (81mg, 0,600mmol) trong dimetylformamit (3ml)
dugc khudy & nhiét do trong phong trong 1,5 gid. Sau d6, metanol (3ml) va
trietylamin (353ul, 1,10mmol) dugc thém vao, va hén hgp nay dugc gia nhiét
dén hoi luu trong 1,5 git. Dung dich phéan ting dugc pha loang béng etyl
axetat, rira bang dung dich natri bicacbonat bdo hoa trong nudc, dung dich
axit xitric 10% trong nudc, va dung dich natri clorua bao hoa trong nudc, va
lam kho bang natri sulfat khan. Dung moi dugc chung cat duéi dp suét giam,
va phan ba dugc ria bing ete dietyl dé thu dugc este metyl cla axit 3-
benzyloxy-5-(4-flo-benzylcarbamoyl)-4-hydroxy-pyridin-2-carboxylic co
cong thitc 14 (141mg, 69%) dudi dang tinh thé khong mau.

NMR (DMSO-dy) 6: 3,85 (3H, s), 4,52 (2H, d, J=6,0Hz), 5,15 (2H, s),
7,13-7,21 (2H, m), 7,31-7,47 (7H, m), 8,33 (1H, s), 10,41 (1H, t, J=6,0Hz),
12,59 (1H, brs).

13) Sau khi 3-bromopropen (2,15ml, 24,8mmol) dugc bd sung vao
dung dich chita hop chit c6 cong thic 14 (6,79g, 16,5mmol), va xesi
cacbonat (8,09g, 24,8mmol) trong dimetylformamit (54ml), hén hgp nay
duoc khudy & nhiét do trong phong trong 4,5 gid. Dung dich phéan tdng duoc
b6 sung dung dich amoni clorua trong nudc, va hén hgp nay dugc chiét bing
etyl axetat, rira bang nudc va dung dich natri clorua bao hoa trong nuéc, va

lam kho bang natri sulfat khan. Dung moéi dugc chung cit duéi 4p sust giam,
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va ba dugc ria bang ete dietyl dé thu dugc este metyl clia axit 1-alyl-3-
benzyloxy-5-(4-flo-benzylcarbamoyl)-4-oxo-1,4-dihydro-pyridin-2-
carboxylic c6 cong thiic 15 (6,15g, 83%) dudi dang tinh thé khong mau.

NMR (CDCly) o6: 3,76 (3H, s), 4,54 (2H, d, J=6,0Hz), 4,60 (2H, d,
J=6,0Hz), 5,20-5,37 (2H, m), 5,25 (2H, s), 5,80-5,93 (1H, m), 6,98-7,04 (2H,
m), 7,31-7,35 (7TH, m), 8,45 (1H, s), 10,41 (1H, m).

14) Dung dich chita hop chét cé cong thic 15 (7,6g, 16,9mmol) trong
1,4-dioxano (228ml) dugc bé sung dung dich trong nuéc (38ml) chia kali
osmat dihydrat (372mg, 1,01lmmol), va natri metaperiodat (14,5g, 67,6mmol)
dugc thém vao, ti€p d6 bing céch khudy tron & nhiét do trong phong trong 2
gio. Dung dich phén dng dugc bd sung vao binh phan ting chita etyl axetat
(300ml) va nudce (300ml), trong lic d6 khudy tron. Lép hitu co duge rira bang
nudc, dung dich natri hydro sulfit 5% trong nuéc va dung dich natri clorua
bio hoa trong nudc, va lam kho béng natri sulfat khan. Dung moi dugc chung
cat dudi dp sudt giam, va phin ba dugc rlta bang ete dietyl dé thu duoc este
metyl cua axit 3-benzyloxy-5-(4-flo-benzylcarbamoyl)-4-oxo-1-(2-oxo-etyl)-
1,4-dihydro-pyridin-2-carboxylic c¢6 cong thic 16 (5,39g, 71%) dudi dang
tinh thé khong mau.

NMR (CDClLy) &: 3,74 (3H, s), 4,60 (2H, d, J=5,9Hz), 4,87 (2H, s),
5,27 (2H, s), 6,98-7,04 (2H, m), 7,30-7,40 (7H, m), 8,39 (1H, s), 9,58 (1H, s),
10,38 (1H, s).

15) Dung dich chita hop chét c6 cong thiic 16 (400mg, 0,884mmol)
trong metylen clorua (12ml) dugc b6 sung 2-metoxyetylamin (77ul,
0,884mmol) va axit axetic (18ul), va hén hop nay dugc khudy & nhiét do
trong phong trong 5 phit. Sau d6, hdn hop phan tng nay duge xt 1y & 140°C
trong 30 phit trong thiét bi phan tng vi séng. Dung moi dugc chung cit dudi
4p sudt giam, phan ba dugc dua vao sic ky trén cot silicagel, va cdc phan doan
dugc rira giai bang toluen-axeton, co du6i dp sudt gidm dé thu dugc 4-flo-

benzylamit cua axit 9-benzyloxy-2-(2-metyl-etyl)-1,8-dioxo-1,8-dihydro-2H-
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pyrid[1,2-a]pyrazin-7-carboxylic cé cong thiic 17- 1 (226mg, 54%) dudi dang

chat rdn mau vang.

NMR (CDCly) &: 3,35 (3H, s), 3,65 (2H, t, J=5,1Hz), 3,97 (2H, t,
J=4,5Hz), 4,63 (2H, d, J=5,7Hz), 5,28 (2H, s), 6,56 (2H, m), 7,01 (2H, t,
=8,7Hz), 7,38-7,30 (5H, m), 7,65 (2H, d, J=6,6Hz), 10,63 (1H, s).

16) Hop chit c¢6 cong thic 17-1 (140mg, 0,293mmol) dugc bd sung
axit trifloaxetic (1,4ml) trong di€u kién nhiét do lam lanh bang nudc d4, va
hén hgp nay duge khudly & 0°C trong 5 phiit va sau dé, & nhiét do trong phong
trong 1,5 gi®d. Dung moi dugc chung cét dudi 4p suit giam, va hén hop tao ra
dugc pha loang béang clorofom, va cho vao nuéc d4. Hén hop tao ra dugc ria
bang dung dich natri bicacbonat bdo hoa trong nudc, dung dich axit xitric
10% trong nudc va nude, va lam kho bang natri sulfat khan. Dung moi dugc
chung cat du6i 4p sudt giam, va phan ba dugc két tinh lai bang metylen
clorua-etanol dé thu dugc hgp chét ciia Vi du A-1 (89mg, 79%) dudi dang
tinh thé mau vang, diém néng chay: 223-224°C.

NMR (DMSO-dy) 6: 3,25 (3H, s), 3,58 (2H, t, J=5,4Hz), 3,92 (2H, t,
J=5,1Hz), 4,53 (2H, d, J=5,7Hz), 6,87 (1H, d, 6,3Hz), 7,14 (2H, t, J=9,0Hz),
7,33-7,38 (2H, m), 7,47 (1H, d, J=6,0Hz), 8,77 (1H, s), 10,56 (1H, t,
J=6,0Hz), 12,00 (1H, brs).

17) Hgp chat ¢ cong thdc 17-1 (157mg, 0,329mmol) dugc hoa tan
trong dimetylformamit (18ml) va metanol (1ml), bdt 10% paladi-cacbon
(31mg) dugc thém vao, va hén hop nay dugc khudy & nhiét do trong phong
trong 20 gid trong mdi truong chira hydro. Dung dich phan tng dugc loc ra
bang xelit, va phan loc dugc co dudi 4p suat giam. Phan ba dugc hoa tan trong
clorofom, hén hgp tao ra dugc loc 14n nita bang xelit, va phan loc dugc co
duéi dp sudt giam. Phan ba dugc két tinh lai bang metylen clorua-metanol dé
thu dugc hop chét ciia Vi du B-1 (66mg, 52%) tinh thé mau nau, diém néng
chay: 197-199°C.
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NMR (DMSO-d,) é: 3,27 (3H, s), 3,55 (2H, t, J=5,1Hz), 3,68 (2H, t,
J=5,1Hz), 3,79 (2H, s), 4,36 (2H, s), 4,51 (2H, d, J=5,7Hz), 7,15 (2H, t,
J=8,7Hz), 7,32-7,37 (2H, m), 8,38 (1H, s), 10,46 (I‘H, t, J=5,4Hz), 12,41 (1H,
S).

Vidu C-1

Cong thic hod hoc 55

cogm %}NHQ . . ciisno
(Lng\ i T NOUtn0

O a3

. TFA

B e — N,

1) Hop chdt ¢6 cong thic 33 duoc téng hop bang cich stt dung 1-
aminometylxyclopentanol hydroxyetylamin theo phuong phép téng hop hgp
chat ¢6 cong thic 17-1.

IH-NMR (CDCl,) &: 1,30-1,80 (10H, m), 3,47 (1H, d, J=11,4Hz), 3,61
(1H, d, J=11,4Hz), 3 80-3,95 (1H, m), 4,30 (1H, dd, J=14,7, 3,0Hz), 4,60
(2H, d, J=5,7Hz), 5,17-5,23 (2H, m), 5,39 (1H, d, J=9,9Hz), 6,95-7,10 (2H,
m), 7,20-7,40 (5H, m), 7,58 (2H, d, J=7,2Hz), 8,41 (1H, s), 10,40 (1H, s).

2) Hop chat c6 cong thiic 33-2 dugc téng hop bing cich st dung
hydroxyetylamin theo phuong phép tuong tu.
Hop chét c6 cong thiic 33-2

4-Flobenzylamit cla axit 5-benzyloxy-4,6-dioxo-2,3,4,6,9,9a-
hexahydro-1-oxa-3a,8a-diaza-xyclopenta[b]naphtalen-7-carboxylic: 1H-
NMR (DMSO-dy) &: 3,48-3,58 (1H, m), 3,73-3,86 (1H, m), 3,97-4,10 (2H,

m), 4,20-4,30 (1H, m), 4,46-4,60 (2H, m), 4,85 (1H, dd, J=12,3, 3,5Hz), 5,40
(1H, d, J=10,2Hz), 5,18 (1H, d, J=10,2Hz), 5,28 (1H, dd, J=10,2, 3,2Hz),
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7,10-7,20 (2H, m), 7,23-7,40 (5H, m), 7,50-7,73 (2H, m), 8,60 (1H, s), 10,22
(1H, m).

3) Hop chét ciia Vi du C-1 dugc téng hgp béing céch st dung hop chat
c6 cong thic 33, theo phuong phép téng hop hgp chét cia Vi du A-1.

Diém néng chay: >300°C. 1H-NMR (DMSO-d¢) &: 1,10-1,60 (10H,
m), 3,25 (1H, d, J=11,4Hz), 3,37 (1H, d, J=11,4Hz), 3,76 (1H, t, J=10,5Hz),
4,30 (2H, d, J=5,8Hz), 4,66 (1H, dd, J=12,2, 3,8Hz), 5,22 (1H, dd, J=3,8,
10,4Hz), 6,90-6,96 (2H, m), 7,10-7,15 (2H, m), 8,25 (1H, s), 10,10 (1H, brs),
11,32 (1H, brs).

Cac hgp chit sau day dugc téng hgp béng céch st dung phuong phdp
tuong tu.
Vidu C-2

4-Flobenzylamit cla axit 5-hydr0xy--4,6-dioXo—2,3,4,6,9,9a—hexahydro—
1-oxa-3a,8a-diaza-xyclopenta[b]naphtalen-7-carboxylic: diém ndéng chdy:
272-274°C; 1H-NMR (DMSO-d¢) 8: 3,59-3,67 (1H, m), 3,72-3,81 (1H, m),
3,98-4,10 (2H, m), 4,27-4,35 (1H, m), 4,52 (2H, d, J=7,2Hz), 4,92 (1H, dd,
J=12,3, 12,3Hz), 5,27 (1H, dd, J=3,6, 9,9Hz), 7,11-7,20 (2H, m), 7,30-7,40
(2H, m), 8,49 (1H, s), 10,32 (1H, t, J=5,6Hz), 11,53 (1H, s).

Vidu C-3

4-Flobenzylamit cua axit S-hydroxy-6,10-dioxo-3,4,6,9,9a,10-
hexahydro-2H-1-oxa-4a,8a-diazaantraxen-7-carboxylic: diém néng chdy
259°C; 1H-NMR (DMSO-dg) &: 1,60-1,67 (1H, m), 1,72-1,85 (1H, m), 3,25
(1H, td, J=12,8, 3,5Hz), 3,86-3,93 (1H, m), 4,06 (1H, dd, J=11,4, 4,2Hz),
4,44-4,57 (5H, m), 5,28 (1H, t, J=3,8Hz), 7,13-7,18 (2H, m), 7,33-7,37 (2H,
m), 8,51 (1H, s), 10,36 (1H, t, J=6,0Hz), 12,47 (1H, s).
Vidu C-4

4-Flobenzylamit  cla axit  5-hydroxy-1-isopropyl-4,6-dioxo-
2,3,4,6,9,9a-hexahydro-1H-1,3a,8a-triaza-xyclopenta[b]naphtalen-7-
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carboxylic: diém néng chdy: 232-234°C; NMR (DMSO-d,) &: 1,03 (3H, d,
6,6Hz), 1,14 (3H, d, 6,6Hz), 2,79-3,66 (5H, m), 3,82 (1H, t, 10,8Hz), 4,51
(3H, m), 4,90 (1H, m), 7,15 (2H, t, 9,0Hz), 7,34 (2H, m), 8,45 (1H, s), 10,39
(1H, t, 5,4Hz), 11,60 (1H, s).
Vidu C-5

4-Flo-benzylamit  cGa  axit  5-hydroxy-4,6-dioxo-2,3,4,6,9,9a-
hexahydro-1H-1,3a,8a-triaza-xyclopenta[b]naphtalen-7-carboxylic: diém
néng chay: 256-258°C; NMR (DMSO-d;) &: 3,00-3,55 (5H, m), 3,96 (1H, t,
11,4Hz), 4,52 (2H, d, 11,7Hz), 4,76 (2H, m), 7,16 (2H, t, 8,7Hz), 7,35 (2H,
m), 8,48 (1H, s), 10,42 (1H, t, 5,4Hz.), 11,91 (1H, s).
Vidu C-6

4-Flo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1,2,3,4,6,9,9a,10-
octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng chdy: 255°C;
NMR (DMSO-d¢) 6: 1,60 (1H, s), 2,75-3,16 (4H, m), 4,52 (2H, d, 6,0Hz),
4,13-4,68 (4H, m), 7,16 (2H, 9,0Hz, t), 7,34 (2H; m), 10,42 (1H, s), 10,44
(1H, 6,0Hz, t), 12,81 (1H, s).

Vidu C-7

4-Flo-benzylamit cua axit 1-(2-dietylamino-etyl)-5-hydroxy-4,6-
dioxo-2,3,4,6,9,9a-hexahydro-1H-1,3a,8a-triaza-xyclopenta[b]naphtalen-7-
carboxylic: diém néng chay: 186-187°C; NMR (DMSO-dy) &: 0,97 (6H, t,
7,2Hz), 2,42-2,91 (10H, m), 3,44-3,87 (5H, m), 4,23 (1H, m), 4,51 (2H, d,
5,7Hz), 5,00 (1H, m), 7,16 (2H, t, 9,0Hz), 7,33-7,37 (2H, m), 8,43 (1H, s),
10,39 (1H, t, 5,7Hz), 11,81 (1H, s).
Vidu C-8

4-Flo-benzylamit cua axit 1-hydroxy-2,11-dioxo-2,5,5a,7,8,9,10,11-
octahydro-6-oxa-4a,10a-diaza-xyclohepta[blnaphtalen-3-carboxylic: ~ diém
néng chay 242-244°C; NMR (DMSO-dy) &: 1,40-2,00 (4H, m), 3,20-3,30
(1H, m), 3,66-3,77 (2H, m), 4,14-4,23 (1H, m), 4,38-4,41 (1H, m), 4,52 (2H,
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d, 6,3Hz), 4,58-4,63 (1H, m), 5,34 (1H, brs), 7,15 (2H, t, 9,0Hz), 7,33-7,37
(2H, m), 8,50 (1H, s), 10,39 (1H, brs), 12,14 (1H, s).
Vidu C-9

4-Flo-benzylamit cta axit 5-hydroxy-1-(2-hydroxy-etyl)-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: NMR
(DMSO-dy) &: 1,58-1,80 (1H, m), 2,70-3,60 (7H, m), 4,40-4,54 (6H, m),
4,77-4,82 (1H, m), 7,15 (2H, t, 9,0Hz), 7,33-7,38 (2H, m), 8,52 (1H, s), 10,43
(1H, brs), 12,57 (1H, s). ‘
ViduC-10

4-Flo-benzylamit cta axit 1-hydroxy-2,11-dioxo-2,5a,6,7,8,9,10,11-
octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-carboxylic: diém
néng chay: 256°C; NMR (DMSO-de) 6: 1,47-3,77 (4H, m), 2,69-2,81 (2H,
m), 3,34-3,41 (1H, m), 4,08-4,12 (1H, m), 4,26-4,40 (2H, m), 4,52 (2H, d,
J=6,0Hz), 7,15 (2H, t, 8,8Hz), 7,33-7,36 (2H, m), 8,43 (1H, s), 10,46 (1H, t,
J=6,0Hz), 12,68 (1H, s).
Vidu C-11

4-Flo-benzylamit cua axit 5-hydroxy-1-(2-metoxy-etyl)-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 147°C; NMR (DMSO-d,) &: 1,56-1,74 (2H, m), 2,53-2,58 (1H, m),
2,66-3,10 (4H, m), 3,18 (3H, s), 3,41-3,39 (2H, m), 4,37-4,52 (5H, m), 4,73-
4,80 (1H, m), 7,15 (2H, t, 8,8Hz), 7,33-7,37 (2H, m), 8,56 (1H, s), 10,40 (1H,
t, J=6,0Hz), 12,62 (1H, s).

Vidy C-12

4-Flo-benzylamit cua axit 5-hydroxy-1-(2-isopropoxy-etyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 151°C; NMR (DMSO-d,) 6: 1,02 (6H, dd, J=4,0, 6,0Hz), 1,56-
1,67 (2H, m), 2,53-2,58 (1H, m), 2,74-3,04 (4H, m), 3,18 (3H, s), 3,41-3,52
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(3H, m), 4,41-4,59 (5H, m), 4,79-4,83 (1H, m), 7,15 (2H, t, 8,8Hz), 7,34-7,36
(2H, m), 8,58 (1H, s), 10,40 (1H, t, J=6,0Hz), 12,56 (1H, s).

Vidu C-13

4-Flo-benzylamit  cla  axit  5-hydroxy-3,3-dimetyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H- 1-oxa-4a,8a-diaza-antraxen-7-carboxylic: diém
néng chay: 275-277°C; NMR (DMSO-dy) 8: 2,97 (3H, s), 3,01 (3H, s), 3,00-
3,18 (3H, m), 4,45-4,56 (5H, m), 5,16 (1H, s), 7,15 (2H, t, J=9Hz), 7,35 (2H,
dd, J=5,4Hz, 8,7Hz), 8,51 (1H, s), 10,36 (1H, t, J=5,7Hz), 12,4 (1H, s).
Vidu C-14

4-Flo-benzylamit cua axit 1-xyclohexyl-5-hydroxy-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém nén g
chay: 275-277°C; NMR (DMSO-dy) 6: 1,22-1,70 (2H, m), 2,50-3,02 (3H, m),
4,45 (4H, m), 4,52 (2H, s), 4,78 (1H, d, J=13,2Hz), 7,16 (2H, t, J=8,7Hz),
7,35 (2H, dd, J=5,7Hz, 8,4Hz), 8,62 (1H, s), 10,52 (1H, s), 12,55 (1H, s).
Vidu C-15

4-Flo-benzylamit  cha  axit  5-hydroxy-1-isopropyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém ndng
chdy: 220°C; NMR (DMSO-dy) 8: 0,94 (6H, d, J=9,6Hz), 1,53-1,67 (2H, m),
2,92-3,30 (BH, m), 4,32-4,40 (4H, m), 4,52 (2H, d, J=5,7Hz), 4,89 (1H, d,
J=14,1Hz), 7,16 (2H, t, J=9,0Hz), 7,35 (2H, dd, J=6,3Hz, 9,0Hz), 8,61 (1H,
s), 10,46 (1H, s), 12,55 (1H, s).

Vidu C-16

4-Flo-benzylamit cua  axit  5-hydroxy-3,3-dimetyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 280°C; NMR (DMSO-d¢) 8: 0,87 (3H, s), 0,93 (3H, s), 2,59-3,15 (6H,
m), 4,09-4,57 (6H, m), 7,14 (2H, d, J=9,0Hz), 7,34 (2H, dd, J=5,4Hz, 8,4Hz),
8,42 (1H, s), 10,46 (1H, s), 12,77 (1H, s). |

Vidu C-17
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4-Flo-benzylamit cia axit 5-hydroxy-1-(2-morpholin-4-yl-2-oxo-etyl)-
6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic:
diém néng chay: 140°C; NMR (DMSO-d,) &: 1,60 (2H, m), 2,91-3,62 (13H,
m), 4,41 (2H, m), 4,61 (2H, d, J=4,8Hz), 4,80 (2H, m), 7,15 (2H, t, J=8,7Hz),
7,34 (2H, m), 8,44 (1H, s), 10,43 (1H, s), 12,54 (1H, s).

Vidu C-18

4-Flo-benzylamit cua axit 1-(3-axetylamino-propyl)-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: di€ém
néng chay: 177-178°C; NMR (DMSO-dy) 8: 1,74 (3H, s), 1,49-2,98 (9H, m),
3,60 (1H, s), 4,25-4,65 (7TH, m), 7,34 (2H, t, J=8,4Hz), 7,34 (2H, m), 7,71
(1H, s), 8,26 (1H, s), 10,60 (1H, s).

Vidu C-19

4-Flo-benzylamit cua axit 1-dimetylcarbamoylmetyl-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 190°C; NMR (DMSO-d,) &: 1,60 (2H, m), 2,76 (3H, s), 2,83 (3H,
s), 2,90-3,59 (5H, s), 4,40 (2H, m), 4,51 (2H, d, 5,7Hz), 4,80 (1H, d,
d=14,4Hz), 4,98 (1H, s), 7,16 (2H, t, J=8,4Hz), 7,34 (2H, m), 8,54 (1H, s),
10,42 (1H, s).
Vidu C-20

4-Flo-benzylamit cta axit 5-hydroxy-1-(3-metansulfonylamino-
propyl)-6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-
carboxylic: diém néng chay: 176°C; NMR (DMSO-dy) 8: 1,54-1,75 (4H, m),
2,80 (3H, s), 2,30-3,04 (8H, m), 4,45 (2H, m), 4,52 (2H, d, J=5,6Hz), 4,75
(1H, d, J=13,2Hz), 6,91 (1H, t, J=5,6Hz), 7,16 (2H, t, J=8,8Hz), 7,36 (2H,
m), 8,61 (1H, s), 10,41 (1H, t, J=5,6Hz), 12,58 (1H, s).
Vidu C-21

4-Flo-benzylamit cla axit 5-hydroxy-2-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-dizazaantraxen-7-carboxylic: NMR
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(CDCL,) 6: 1,27 (3H, d, J=6,0Hz), 1,55-1,78 (2H, m), 3,11 (1H, td, J=12,9,
3,7Hz), 3,89-4,00 (1H, m), 4,16 (1H, dd, J=13,8, 3,9Hz), 4,34 (1H, dd,
J=13,8, 3,9Hz), 4,60 (2H, d, J=6,0Hz), 4,71 (1H, ddd, J=13,5, 4,8, 1,8Hz),
5,08 (1H, t, J=3,9Hz), 6,96-7,04 (2H, m), 7,26-7,35 (2H, m), 8,32 (1H, s),
10,41 (1H, brs), 12,41 (1H, br s).
Vidu F-1

4-Flo-benzylamit cla axit 5-hydroxy-1-isobutyl-4,6-dioxo-
2,3,4,6,9,9a-hexahydro-1H-1,3a,8a-triazaxyclopenta[b]naphtalen-7-

carboxylic

Cong thirc hod hoc 59
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1) Theo phuong phdp téng hop hgp chat c6 cong thic 17-1, thu dugc
san phdm tho tinh ch€ (503mg) clia hop chét ¢ cong thic 48 véi hiéu suat
82% tr hgp chét c6 cong thic 16 (600mg).

2) Dung dich chita hgp chat cé cong thic 48 (100mg, 0,22mmol),
isobutylaldehyt (39ul, 0,432mmol) va axit axetic (25ul, 0,432mmol) trong
diclometan (4ml) dugc bd sung natri triaxetoxybohydrua (92mg, 0,432mmol)
trong di€u kién lam lanh bang nudc d4, va hdn hop nay duoc khudy & nhiét do
trong phong trong 2 gio. Hon nita, isobutylaldehyt (20ul) va natri
triaxetoxybohydrua (46mg) dugc thém vao, va hon hop nay dugc khudy trong
30 phuit. Dung dich phan dng dugc bé sung nudc, hdn hgp tao ra duoc chiét

bang clorofom, va I6p hitu co dugc rira bang dung dich natri bicacbonat bao
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hoa trong nudc. Sau khi lam kho, dung moi dugc chung cat duéi 4p suat giam,
va san phdm dugc tinh ché bang phuong phdp sic ky cot silicagel. Thu dugc
hop chat cé cong thic 49 (87mg) dudi dang tinh thé khong mau véi hiéu suit
78%.

1H-NMR (CDCl,) &: 0,96 (3H, d, J=6,6Hz), 0,97 (3H, d, J=6,3Hz),
1,72- 1,86 (1H, m), 2,25-2,41 (2H, m), 2,47-2,58 (iH, m), 3,39-3,46 (1H, m),
3,69-3,76 (2H, m), 3,85-3,93 (1H, m), 4,06 (1H, dd, J=9,9, 2,7Hz), 4,16-4,22
(1H, m), 4,57 (1H, dd, J=15,3, 5,1Hz), 4,64 (1H, dd, J=14,7, 5,1Hz), 5,20
(1H, d, J=9,9Hz), 5,38 (1H, d, J=9,9Hz), 6,96-7,05 (2H, m), 7,28-7,36 (5H,
m), 7,58-7,62 (2H, m), 8,40 (1H, s), 10,44 (1H, br s).

3) Theo phuong phédp clia budc 17) ciia Vi du B-1, thu dugc hop chat
c6 cong thuc F-1 (43mg) v6i hiéu suat 64% tir hgp chét ¢6 cong thic 49
(81mg). 1H-NMR (DMSO-dg) &: 0,90 (3H, d, J=6,4Hz), 0,91 (3H, d,
J=6,0Hz), 1,75-1,84 (1H, m), 2,24-2,39 (1H, m), 2,39-2,54 (2H, m), 3,36-
3,43 (1H, m), 3,52-3,60 (1H, m), 3,67-3,73 (1H, m), 3,81-3,88 (1H, m), 4,19-
4,23 (1H, m), 4,52 (2H, d, J=6,0Hz), 4,94-4,99 (1H, m), 7,12-7,20 (2H, m),
7,32-7,38 (2H, m), 8,45 (1H, s), 10,37 (1H, t, J=2,0Hz), 11,74 (1H, s).

Theo cédch tuong tu nhu cidch néu trong Vi du F-1, cac hgp chit cla céc
Vi du tir F-2 dén F-63 duoc téng hop.

Vidu F-2

4-Flo-benzylamit  cla  axit  5-hydroxy-1-isobutyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng
chdy: 146-148°C; 1H-NMR (DMSO-dy) &: 0,63 (3H, d, J=6,6Hz), 0,79 (3H,
d, J=6,6Hz), 1,56-1,66 (2H, m), 1,67-1,75 (1H, m), 1,94-1,99 (1H, m), 2,41-
2,54 (2H, m), 2,96-3,06 (2H, m), 4,41-4,59 (5H, m), 4,76-4,81 (1H, m), 7,14-
7,21 (2H, m), 7,33-7,38 (2H, m), 8,61 (1H, s), 10,40 (1H, d, J=5,8Hz), 12,56
(1H, s).

Vidu F-3
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4-Flo-benzylamit cla axit 1-xyclopropylmetyl-5-hydroxy-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 182-184°C; NMR (DMSO-dy) &: 0,06 (2H, m), 0,43 (2H, d, 8,4Hz),
0,80 (1H, m), 1,66 (2H, m), 2,28-3,30 (4H, m), 4,40-4,50 (4H, m), 4,52 (2H,
d, 6,0Hz), 4,78 (2H, m), 7,15 (2H, t, 8,7Hz), 7,34 (2H, m), 8,55 (1H, s), 10,47
(1H, s), 12,55 (1H, s).

Vidu F-4

4-Flo-benzylamit cua axit [-xyclopentylmetyl-5-hydroxy-6,1-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 184-185°C; NMR (DMSO-dy) &: 0,88-2,10 (1H, m), 2,60 (2H, m), 2,95-
3,28 (2H, m), 4,38-4,53 (6H, m), 4,82 (1H, m), 7,15 (2H, t, 9,0Hz), 7,34 (2H,
m), 8,57 (1H, s), 10,42 (1H, s), 12,45 (1H, s).

Vidu F-5

4-Flo-benzylamit cla axit 5-hydroxy-1-(4-metylsulfanylbenzyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic:
(DMSO-dg) 8: 1,51-1,56 (1H, m), 1,69-1,74 (1H, m), 2,42 (3H, s), 2,55-2,62
(I1H, m), 2,80-2,84 (1H, m), 3,00-3,08 (1H, m), 3,32-3,36 (1H, m), 3,93 (1H,
d, J=13,6Hz), 4,45-4,53 (4H, m), 4,58 (1H, s), 4,83 (1H, d, J=15,2Hz), 7,11-
7,19 (6H, m), 7 33-7,40 (2H, m), 8,34 (1H, s), 10,38 (1H, t, J=6,0Hz), 12,58
(1H, s).
Vidu F-6

4-Flo-benzylamit clia axit 1-(5-clo-1,3-dimetyl-1H-pyrazol-4-ylmetyl)-
5-hydroxy-6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-
carboxylic: (DMSO-dy) 6: 1,56-1,59 (2H, m), 1,88 (3H, s), 2,37-2,45 (1H, m),
2,76-2,80 (1H, m), 3,00-3,06 (2H, m), 3,64 (3H, s) 3,87 (1H, d, J=13,2Hz),
4,40-4,55 (5H, m), 4,97 (1H, d, J=14,4Hz), 7,13-7,19 (2H, m), 7,33-7,38 (2H,
m), 8,56 (1H, s), 10,39 (1H, t, J=6,0Hz), 12,46 (1H, s).

Vidu F-7
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4-Flo-benzylamit cua axit 5-hydxoxy-1-(3-metoxybenzyl)-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: (DMSO-d;)
6: 1,52-1,57 (1H, m), 1,70-1,80 (1H, m), 2,60-2,68 (1H, m), 2,84-2,90 (1H,
m), 3,01-3,09 (1H, m), 3,36 (1H, d, J=14,0Hz), 3,61 (3H, s), 3,91 (1H, d,
J=14,0Hz), 4,45-4,52 (4H, m), 4,58 (1H, s), 4,76 (1H, d, J=14,8Hz), 6,68-
6,73 (2H, m), 6,77 (1H, d, J=7,6Hz), 7,13-7,19 (3H, m), 7,33-7,38 (2H, m),
8,17 (1H, s), 10,38 (1H, t, J=6,0Hz), 12,57 (1H, s).
Vidu F-8

4-Flo-benzylamit ctia axit 5—hydroxy-1-(4-nﬁetansulfonylbenzyl)—6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic:
(DMSO-dg) 6: 1,54-1,58 (1H, m), 1,74-1,80 (1H, m), 2,67-1,74 (1H, m),
2,83-2,87 (1H, m), 3,05-3,12 (1H, m), 3,18 (3H, s), 3,52 (1H, d, J=14,8Hz),
4,09 (1H, d, J=14,8Hz), 4,46-4,52 (4H, m), 4,67 (1H, s), 4,73 (1H, d,
J=14,8Hz), 7,12-7,18 (2H, m), 7,32-7,36 (2H, m), 7,46 (2H, m), 7,80 (2H, d,
J=8,0Hz), 8,17 (1H, s), 10,37 (1H, t, J=5,8Hz), 12,59 (1H, s).

Vidu F-9

4-Flo-benzylamit cla axit 5-hydroxy-1-(6-metoxypyridin-3-ylmetyl)-
6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1 ,4a,8a—triézaantraxen-7-carboxylic:
(DMSO-d¢) 6: 1,51-1,56 (1H, m), 1,71-1,77 (1H, m), 2,58-2,66 (1H, m),
2,80-2,86 (1H, m), 3,01-3,09 (1H, m), 3,38 (1H, d, J=13,6Hz), 3,78 (3H, s),
3,87 (1H, d, J=13,6Hz), 4,45-4,52 (4H, m), 4,60 (1H, s), 4,82 (1H, d,
J=13,6Hz), 6,71 (1H, d, J=8,6Hz), 7,12-7,19 (2H, m), 7,33-7,38 (2H, m),
7,49 (1H, d, J=8,6Hz), 7,98 (1H, s), 8,30 (1H, s), 10,37 (1H, t, J=6,0Hz),
12,58 (1H, s).

Vidu F-10

4-Flo-benzylamit cla axit 5-hydroxy-1-isobutyl-3,3-dimetyl-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic:
(DMSO-dg) 6: 0,64 (3H, d, J=6,4Hz), 0,82 (3H, d, J=6,8Hz), 0,90 (3H, s),
0,91 (3H, s), 1,59- 1,67 (1H, m), 1,92-1,97 (1H, m), 2,11-2,15 (1H, m), 2,51-
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2,57 (1H, m), 2,67 (1H, d, J=12,0Hz), 2,77 (1H, d, J=12,8Hz), 4,13 (1H, s),
4,21 (1H, d, J=12,8Hz), 4,47-4,59 (3H, s), 4,80 (1H, dd, J=14,4, 2,8Hz),
7,14-7,19 (2H, m), 7,34-7,38 (2H, m), 8,66 (1H, s), 10,41 (1H, t, J=6,0Hz),
12,44 (1H, s).
Vidu F-11

4-Flo-benzylamit clGa axit 5-hydroxy-1,3,3-trimetyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: (DMSO-dy)
8; 0,89 (6H, s), 2,14-2,18 (1H, m), 2,24 (3H, s), 2,54-2,58 (1H, m), 2,74-2,78
(1H, s), 3,88 (1H, s), 4,21 (1H, d, J=13,2Hz), 4,45-4,53 (3H, m), 4,72-4,76

(1H, m), 7,13-7,19 (2H, m), 7,33-7,38 (2H, m), 8,64 (1H, s), 10,40 (1H, t,
J=6,0Hz), 12,46 (1H, s).

Vidu F-12

Este etyl cua axit 4-[7-(4-flobenzylcarbamoyl)-5-hydroxy-6,10-dioxy-
3,4,6,9,9a,10-hexahydro-2H-1,4a,8a-triazaantraxen-1-yl]butanoic: (CDCl;) 6:
1,23 (3H, t, J=7,1Hz), 1,70-1,79 (1H, m), 1,86-2,00 (1H, m), 2,17-2,34 (2H,
m), 2,46-2,57 (1H, m), 2,61-2,77 (2H, m), 2,85-2,92 (1H, m), 3,13-3,18 (1H,
m), 4,13 (2H, q, J=7,1Hz), 4,27-4,34 (2H, m), 4,57-4,63 (3H, m), 4,66-4,73
(1H, m), 6,95-7,03 (2H, m), 7,29-7,36 (2H, m), 8,36 (1H, s), 10,48 (1H, t,
J=4,8Hz), 12,50 (1H, s).

Vidu F-13

4-Flo-benzylamit cua axit 1-(3-dimetylcarbamoylpropyl)-5-hydroxy-
6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic:
(CDCly) &: 1,62-1,82 (3H, m), 1,83-2,00 (1H, m), 2,10-2,35 (2H, m), 2,57-
2,65 (2H, m), 2,75-2,95 (2H, m), 2,92 (3H, s), 2,96 (3H, s), 3,07-3,14 (1H,
m), 4,23-4,30 (2H, m), 4,60 (2H, d, J=6,0Hz), 4,68 (1H, dd, J=13,2, 4,5Hz),
5,12 (1H, d, J=12,6Hz), 6,95-7,02 (2H, m), 7,28-7,35 (2H, m), 8,42 (1H, s),
10,54 (1H, t, J=5,4Hz), 12,51 (1H, s).

Vi du F-14
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4-Flo-benzylamit  cha  axit  5-hydroxy-1-(4-morpholin-4-yl-4-
oxobutyl)-6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-
carboxylic: (CDCl,) 6: 1,61-1,83 (3H, m), 1,84-2,00 (1H, m), 2,12-2,23 (1H,
m), 2,25-2,36 (1H, m), 2,56-2,64 (2H, m), 2,75-2,95 (2H, m), 3,09-3,15 (1H,
m), 3,37 (2H, t, J=4,8Hz), 3,61-3,66 (6H, m), 4,26-4,32 (2H, m), 4,59 (2H, d,
J=5,7THz), 4,68 (1H, dd, J= 13,2, 4,5Hz), 4,95-5,01 (1H, m), 6,95-7,03 (2H,
m), 7,28-7,35 (2H, m), 8,40 (1H, s), 10,52 (1H, t, J=5,7Hz), 12,51 (1H, s).’
Vidu F-15

4-Flo-benzylamit clia axit 5-hydroxy-1-metyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng
chay: 252-253°C; (DMSO-d,) 6: 1,56-1,75 (2H, m), 2,22 (3H, s), 2,50-2,55
(1H, m), 2,90-3,10 (2H, m), 4,17 (1H, brs), 4,39-4,42 (2H, m), 4,52 (2H, d,
J=6,0Hz), 4,74-4,78 (1H, m), 7,13-7,17 (2H, m), 7,33-7,37 (2H, m), 8,61
(1H, s), 10,40 (1H, t, J=6,0Hz), 12,54 (1H, s).
Vidu F-16

4-Flo-benzylamit clia axit 5-hydroxy-6,10-dioxo-1-thiophen-3-
ylmetyl-1,3,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic:
diém néng chay 242-243°C; (DMSO-dy) &: 1,52-1,73 (2H, m), 2,59-2,62 (1H,
m), 2,87-3,03 (2H, m), 3,52 (1H, d, J=13,6Hz), 3,90 (1H, d, J=14,4Hz), 4,40-
4,56 (5H, m), 4,83-4,90 (1H, m), 6,92 (1H, d, J=5,2Hz), 7,13-7,17 (2H, m),
7,28-7,37 (3H, m), 7,42-7,44 (1H, m), 8,46 (1H, s), 10,39 (1H, t, J=6,0Hz),
12,58 (1H, s).

Vidu F-17

4-Flo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1-thiazol-2-ylmetyl-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng
chay 214-215°C; (DMSO-d,) &: 1,54-1,72 (2H, m), 2,75-2,81 (1H, m), 2,95-
3,07 (2H, m), 3,80 (1H, d, J=16,0Hz), 4,37 (1H, d, J=16,4Hz), 4,44-4,51 (4H,
m), 4,69 (1H, brs), 4,89-4,93 (1H, m), 7,13-7,17 (2H, m), 7,32-7,35 (2H, m),
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7,55 (1H, d, J=3,2Hz), 7,69 (1H, d, J=3,2Hz), 8,37 (1H, s), 10,36 (1H, t,
J=6,0Hz), 12,50 (1H, s).

Vidu F-18

4-Flo-benzylamit cua axit 5-hydroxy-(3-metylsulfanyl-propyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém
noéng chay: 162-164°C; (DMSO-dg) &: 1,50-1,82 (4H, m), 2,27 (3H, s), 2,32-
2,44 (3H, m), 2,60-2,82 (2H, m), 3,00-3,14 (2H, m), 4,37-4,59 (5H, m), 4,75-
4,79 (1H, m), 7,13-7,17 (2H, m), 7,33-7,35 (2H, m), 8,60 (1H, s), 10,40 (1H,
t, J=6,0Hz), 12,57 (1H, s).

Vi du F-19

4-Flo-benzylamit cla axit 5-hydroxy-6,10-dioxo-1-pyridin-4-ylmetyl-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng
chay: 180-183°C; (DMSO-d,) &: 1,52-1,76 (2H, m), 2,62-2,80 (2H, m), 3,01-
3,07 (1H, m),3,42 (1H, d, J=15,2Hz), 4,05 (1H, d, J=15,2Hz), 4,49-4,50 (4H,
m), 4,64 (1H, brs), 4,78-4,81 (1H, m), 7,12-7,21 (4H, m), 7,32-7,36 (2H, m),
8,33 (1H, s), 8,42 (2H, d, J=4,4Hz), 10,39 (1H, t, J=6,0Hz), 12,55 (1H, s).

Vidu F-20

4-Flo-benzylamit cua axit 1-xyclohexylmetyl-5-hydroxy-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng
chay: 201-202°C; (DMSO-dy) &: 0,56-0,59 (1H, m), 0,87-0,84 (1H, m), 1,02-
1,13 (3H, m), 1,23-1,29 (1H, m), 1,49-1,70 (6H, m), 1,92-1,97 (1H, m), 2,52-
2,55 (1H, m), 2,96-3,03 (2H, m), 4,40-4,43 (3H, m), 4,52 (2H, d, J=6,0Hz),
4,73-4,77 (1H, m), 7,12-7,16 (2H, m), 7,32-7,36 (2H, m), 8,59 (1H, s), 10,40
(1H, t,J=5,2Hz), 12,58 (1H, s).

Vidu F-21

4-Flo-benzylamit cta axit 5-hydroxy-6,10-dioxo-1-pyridin-2-ylmetyl-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng

chay: 216-219°C; (DMSO-dy) 8: 1,52-1,76 (2H, m), 2,66-2,80 (1H, m), 2,90-
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3,07 2H, m), 3,67 (1H, d, J=15,2Hz), 4,01 (1H, d, J=13,2Hz), 4,37-4,97 (4H,
m), 4,62 (1H, brs), 4,85-4,88 (1H, m), 7,07-7,25 (4H, m), 7,33-7,36 (2H, m),
7,64-7,68 (1H, m), 8,26 (1H, s), 8,45 (1H, s), 10,36 (1H, t, J=6,0Hz), 12,57
(1H, s).
Vidu F-22

4-Flo-benzylamit cta axit 1-(2-etyl-butyl)-5-hydroxy-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém néng
chay: 137-140°C; (DMSO-dg) &: 0,62 (3H, t, J=7,2Hz), 0,77 (3H, t, J=7,2Hz),
0,99-1,30 (5H, m), 1,57-1,71 (2H, m), 1,97-2,02 (1H, m), 2,44-2,58 (2H, m),
3,02-3,32 (2H, m), 4,34-4,57 (5H, m), 4,78-4,82 (1H, m), 7,13-7,17 (2H, m),
7,32-7,36 (2H, m), 8,60 (1H, s), 10,39 (1H, t, J=5,2Hz), 12,54 (1H, s).

Vi du F-23

4-Flo-benzylamit cta axit 5-hydroxy-1-(2-morpliolin-4-yletyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic: diém
néng chay: 254-256°C; (DMSO-dy) &: 1,55-1,68 (2H, m), 2,28-2,39 (8H, m),
2,59-2,65 (1H, m), 2,82-3,09 (3H, m), 3,33-3,58 (5H, m), 4,34-4,50 (3H, m),
4,52 (2H, d, J=5,2Hz), 4,79-4,84 (1H, m), 7,12-7,17 (2H, m), 7,32-7,36 (2H,
m), 8,52 (1H, s), 10,45 (1H, t, J=5,2Hz), 12,55 (1H, s).
Vidu F-24

4-Flo-benzylamit clia axit 1-hydroxy-6-metyl-2,11-dioxo-
2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-
carboxylic: diém néng chay: 255°C; (DMSO-d) &: 1,48-1,55 (1H, m), 1,67-
1,80 (3H, m), 2,29 (3H, s), 2,75-2,80 (2H, m), 3,23-3,31 (1H, m), 4,07-4,09
(1H, m), 4,36-4,40 (1H, m), 4,45-4,59 (3H, m), 4,68-4,69 (1H, m), 7,13-7,17
(2H, m), 7,30-7,37 (2H, m), 8,50 (1H, s), 10,42 (1H, t, J=6,0Hz), 12,42 (1H,
S).
Vidu F-25

4-Flo-benzylamit ~ cia  axit  1-hydroxy-6-isobutyl-2,11-dioxo-
2,52,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-
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carboxylic: diém néng chay: 221-223°C; (DMSO-de) 6: 0,81 (3H, d, J=6
8Hz), 0,84 (3H, d, J=6,4Hz), 1,45-1,78 (5H, m), 2,36-2,54 (2H, m), 2 27-2,93
(2H, m), 3,17-3,23 (1H, m), 4,03-4,06 (1H, m), 4,32-4,56 (4H, m), 4,82-4,86
(1H, m), 7,13-7,17 (2H, m), 7,30-7,37 (2H, m), 8,48 (1H, s), 10,42 (1H, t,
J=6,0Hz), 12,53 (1H, s).
Vidu F-26

4-Flo-benzylamit ctia axit 6-xyclopropylmetyl-1-hydroxy-2,11-dioxo-
2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-
carboxylic: diém néng chay: 213°C; (DMSO-d,) &: 0,15-0,26 (2H, m), 0,46-
0,48 (2H, m), 0,86-1,06 (1H, m), 1,45-1,75 (4H, m), 2,45-2,65 (1H, m), 2,68-
2,83 (1H, m), 2,91-2,98 (2H, m), 3,17-3,26 (1H, m), 4,08-4,14 (1H, m), 4,43-
4,45 (2H, m), 4,54 (2H, d, J=5,6Hz), 4,89-4,91 (1H, m), 7,15-7,19 (2H, m),
7,35-7,39 (2H, m), 8,50 (1H, s), 10,47 (1H, t, J=6,0Hz), 12,52 (1H, s).

Vidu F-27

4-Flo-benzylamit cla axit 1-furan-2-ylmetyl-5-hydroxy-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém nodng
chay: 193-197°C: (DMSO-d,) &: 1,67 (2H, m), 2,61 (1H, s), 2,93 (2H, m),
3,75 (1H, d, J=14,8Hz), 3,84 (1H, d, J=14,8Hz), 4,34-4,47 (3H, m), 4,52 (2H,
d, J=6,0Hz), 4,96 (1H, d, J=14,8Hz), 6,36 (2H, s), 7,16 (2H, t, J=8,8Hz), 7,35
(2H, m), 7,59 (1H, s), 8,97 (1H, s), 10,43 (1H, s), 12,51 (1H, s).
Vidu F-28

4-Flo-benzylamit cta axit 1-(4-dimetylamino-benzyl)-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 221-223°C; (DMSO-dg) &: 1,55-1,99 (2H, m), 2,87 (6H, s), 2,87-
3,06 (4H, m), 3,80 (1H, d, J=14,0Hz), 4,50 (5H, m), 4,83 (1H, d, J=14,0Hz),
6,58 (2H, d, J=9,6Hz), 6,98 (2H, d, J=8,8Hz), 7,15 (2H, t, J=8,8Hz), 7,35
(2H, m), 8,31 (1H, s), 10,39 (1H, s), 12,58 (1H, s).

Vi du F-29
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4-Flo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1-(4-triflometyl-
benzyl)-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic:
diém néng chay: 273-277°C; (DMSO-d) &: 1,52-1,70 (2H, m), 2,63-3,04
(3H, m), 3,50 (1H, d, J=14,8Hz), 4,10 (1H, d, J=14,8Hz), 4,54 (5H, m), 4,79
(1H, d, J=14,8Hz), 7,14 (2H, t, J=8,8Hz), 7,33 (2H, m), 7,55 (2H, d,
J=6,8Hz), 7,61 (2H, d, J=8,0Hz), 8,22 (1H, s), 10,40 (1H, s), 12,56 (1H, s).

Vi du F-30

4-Flo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1-pyridin-3-ylmetyl-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 210-212°C; (DMSO-dg) 6: 1,51-1,76 (2H, m), 2,63 (1H, t, J=12,8Hz),
2,80 (1H, d, J=12,0Hz), 3,07 (1H, t, J=12,8Hz), 3,44 (1H, d, J=13,2Hz), 4,00
(1H, d, 14,0Hz), 4,47 (4H, m), 4,62 (1H, s), 4,84 (1H, d, J=14,0Hz), 7,16
(2H, t, J=8,8Hz), 7,33 (2H, m), 7,58 (1H, d, J=7,6Hz), 8,30 (1H, s), 8,45 (2H,
s), 10,41 (1H, s), 12,57 (1H, s).

Vi du F-31

4-Flo-benzylamit ctia axit 1-(2-clo-6-flo-benzyl)-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 213-215°C; (DMSO-d,) &: 1,58 (2H, 2H), 2,55-3,09 (3H, m), 3,45
(1H, d, J=12,4Hz), 4,16 (1H, d, J=12,4Hz), 4,40-4,58 (4H, m), 5,12 (1H, d,
J=14,4Hz), 7,15-7,38 (7H, m), 8,66 (1H, s), 10,41 (1H, t, J=6,4Hz), 2,46 (1H,
S).
Vidu F-32

4-Flo-benzylamit cua axit 5-hydroxy-1-(4-metoxy-benzyl)-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém nong
chay: 191-193°C; NMR (DMSO-dy) &: 1,50-1,77 (2H, m), 2,58-3,06 (3H, m),
3,68 (3H, s), 3,88 (1H, d, J=13,6Hz), 4,41-4,55 (4H, m), 4,80 (2H, d,
J=14,4Hz), 6,80 (2H, d, J=8,8Hz), 7,09(2H, d, J=8,4Hz), 7,15 (2H, t,
J=8,8Hz), 7,35 (2H, m), 8,28 (1H, s), 10,48 (1H, s); 12,58 (1H, s).

Vi du F-33
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4-Flo-benzylamit cua axit 1-(3,5-bis-triflometyl-benzyl)-5-hydroxy-
6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-octahydro-1,4a,8a-triaza-
antraxen-7-carboxylic: diém néng chay: 275-277°C; NMR (DMSO-d;) &:
1,58-1,88 (2H, m), 2,51-3,14 (3H, m), 3,33-4,10 (3H, m), 4,51 (2H, m), 4,73
(1H, m), 7,15 (2H, m), 7,34 (2H, m), 7,82-7,93 (4H, m), 10,31 (1H, s), 12,57
(1H, s).
Vidu F-34

4-Flo-benzylamit cua axit 1-(4-dietylamino-benzyl)-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: di€ém
néng chay: 182°C; NMR (DMSO-dg) 8: 1,04 (6H, t, J=6,8Hz), 1,50-1,69 (2H,
m), 2,55-3,05 (3H, m), 3,26 (4H, q, J=7,2Hz), 3,80 (1H, d, J= 13,6Hz), 4,44-
4,57 (4H, m), 4,91 (1H, d, J=12,4Hz), 6,52 (2H, d, J=8,8Hz), 6,94 (2H, d,
J=8,4Hz), 7,15 (2H, t, J=8,4Hz), 7,35 (2H, m), 8,46 (1H, s), 10,41 (1H, s),
12,60 (1H, s).
Vidu F-35

4-Flo-benzylamit cua axit 5-hydroxy-1-((E)-2-metyl-bul-2-enyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 175-177°C; NMR (DMSO-d¢) &: 1,35 (3H, s), 1,51 (3H, d,
J=6,0Hz), 1,52-1,69 (3H, m), 2,60-3,15 (3H, m), 4,31-4,52 (5H, m), 4,67-
4,76 (1H, m), 5,30-5,40 (1H, m), 7.15 (2H, t, J=8,4Hz), 7,28-7,43 (2H, m),
8,46 (1H, s), 10,39 (1H, brs), 12,60 (1H, s). |
Vidu F-36

4-Flo-benzylamit cta axit 1-(3-dimetylamino-2-metyl-propyl)-5-
hydroxy-6,10-dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-
carboxylic: NMR (DMSO-dy) o: 0,63-0,68 (2H, m), 1,57-1,82 (3H, m), 2,11-
2,49 (10H, m), 2,98-3,11 (2H, m), 4,41-4,54 (5H, m), 4,73-4,80 (1H, m),
7,14-7,18 (2H, m), 7,31-7,38 (2H, m), 8,58 (1H, s), 10,40 (1H, s), 12,57 (1H,
S).
Vidu F-37
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4-Flo-benzylamit cua axit 1-(3,3-Dimetyl-butyl)-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 175-177°C: NMR (DMSO-d,) &: 1,19-1,36 (2H, m), 1,57-1,70
(2H, m), 2,23-2,30 (1H, m), 2,51-2,69 (2H, m), 2,97-3,04 (2H, m), 4,42-4,54
(5H, m), 4,78 (1H, d, J=14,0Hz), 7,13-7,17 (2H, m), 7,33-7,36 (2H, m), 8,63
(1H, s), 10,39 (1H, t, J=6,0Hz), 12,56 (1H, s).
Vidu F-38

4-Flo-benzylamit clia axit 1-etyl-5-hydxoxy-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 221°C; NMR (DMSO-d,) 8: 0,94 (3H, t, J=6,8Hz), 1,56-1,71 (2H, m),
2,45-2,50 (1H, m), 2,59-2,76 (2H, m), 2,96-3,03 (2H, m), 4,40-4,44 (3H, m),
4,52 (2H, d, J=6,0Hz), 4,77-4,82 (1H, m), 7,14-7,18 (2H, m), 7,34-7,38 (2H,
m), 8,62 (1H, s), 10,41 (1H, t, J=6,0Hz), 12,69 (1H? S).

Vi du F-39

4-Flo-benzylamit cla axit 5-hydroxy-6,10-dioxo-1-(2-oxo-propyl)-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 244-246°C; NMR (DMSO-d,) é: 1,54-1,61 (1H, m), 1,67-1,76 (1H, m),
2,22 (3H, s), 2,50-2,56 (1H, m), 2,91-3,02 (2H, m), 4,18 (1H, s), 4,38-4,45
(2H, m), 4,52 (2H, d, J=6,0Hz), 4,76 (1H, d, J=14,4Hz), 7,13-7,18 (2H, m),
7,34-7,37 (2H, m), 8,61 (1H, s), 10,40 (1H, t, J=6,0Hz), 12,54 (1H, s).
Vidu F-40

4-Flo-benzylamit cia axit 5-hydroxy-6,10-dioxo-1-(4,4,4-triflo-butyl)-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 220°C; NMH (DMSO-d¢) &: 1,53-1,62 (2H, m), 1,67-1,75 (1H, m),
2,07-2,18 (2H, m), 2,40-2,47 (1H, m), 2,64-2,78 (2H, m), 2,96-3,04 (2H, m),
4,42-4,49 (2H, m), 4,53 (2H, d, J=5,2Hz), 4,74 (1H, d, J=12,8Hz), 7,13-7,17
(2H, m), 7,33-7,37 (2H, m), 8,61 (1H, s), 10,40 (1H, t, J=6,0Hz), 12,57 (1H,
S).
Vidu F-41
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4-Flo-benzylamit cla axit S5-hydroxy-1-(3-metyl-butyl)-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 151°C; NMR (DMSO-dy) 8: 0,78 (6H, dd, J=7,6, 16,2Hz), 1,21-1,28
(2H, m), 1,41-1,48 (1H, m), 1,56-1,71 (2H, m), 2,22-2,31 (1H, m), 2,51-2,59
(1H, m), 2,66-2,73 (1H, m), 2,96-3,05 (2H, m), 4,41-4,55 (5H, m), 4,80 (1H,
d, J=13,2Hz), 7,13-7,18 (2H, m), 7,33-7,37 (2H, m), 8,64 (1H, s), 10,40 (1H,
t, J=6,0Hz), 12,57 (1H, s). |

Vi du F-42

3-Clo-2-flo-benzylamit cua axit 5-hydroxy-1-isobutyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 180-182°C; NMR (DMSO-d,) &: 0,62 (3H, d, J=6,0Hz), 0,78 (3H, d,
J=6,4Hz), 1,55-1,69 (3H, m), 1,93-1,99 (1H, m), 2,97-3,08 (2H, m), 4,39-
4,46 (3H, m), 4,59-4,64 (2H, m), 4,75-4,81 (1H, m), 7,16-7,23 (1H, m), 7,27-
7,34 (1H, m), 7,47-7,53 (1H, m), 8,59 (1H, s), 10,44 (1H, s), 12,57 (1H, s) .
Vidu F-43

3-Clo-2-flo-benzylamit cta axit 1-xyclopropylmetyl-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 189-192°C; NMR (DMSO-dg) &: 0,00-0,10 (2H, m), 0,35-0,41
(2H, m), 0,70-0,77 (1H, m), 1,57-1,69 (2H, m), 2,52-2,65 (1H, m), 2,67-2,85
(1H, m), 2,91-2,99 (1H, m), 4,30-4,41 (2H, m), 4,48-4,52 (2H, m), 4,71-4,80
(1H, m), 7,06-7,10 (1H, m), 7,18-7,22 (1H, m), 7,36-7,40 (1H, m), 8,52 (1H,
s), 10,30 (1H, s), 12,26 (1H, s).

Vidu F-44

3-Clo-2-flo-benzylamit cta axit 1-furan-2-ylmetyl-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 190-192°C; NMR (DMSO-d,) &: 1,56-1,68 (2H, m), 2,54-2,63

(1H, m), 2,89-2,99 (2H, m), 3,80 (2H, dd, J=18.4, 33,2Hz), 4,37-4,51 (3H,
m), 4,62 (2H, d, J=6,0Hz), 4,97 (1H, d, J=15,2Hz), 6,39 (2H, s), 7,18-7,22

-110-



21670

(IH, m), 7,31-7,34 (1H, m), 7,48-7,51 (1H, m), 7,58 (1H, s), 8,64 (1H, s),
10,45 (1H, t, J=6,0Hz), 12,55 (1H, s).

Vi du F-45

3-Clo-2-flo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1-thiazol-2-
ylmetyl-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic:
diém néng chdy: 217-219°C; NMR (DMSO-dg) 8: 1,59-1,74 (2H, m), 2,76-
2,83 (1H, m), 2,97-3,08 (2H, m), 3,90 (1H, d, J=16,0Hz), 4,36 (1H, d,
J=16,0Hz), 4,45-4,69 (5H, m), 4,89 (1H, d, J=14,8Hz), 7,18-7,22 (1H, m),
7,28-7,31 (1H, m), 7,47-7,53 (1H, m), 7,54 (1H, d, J=3,2Hz), 7,68 (1H, d,
J=3,2Hz), 8,34 (1H, s), 10,40 (1H, d, J=6,0Hz), 12,52 (1H, s).
Vidu F-46

3-Clo-2-flo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1-pyridin-2-
ylmetyl  -1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic:
diém néng chay: 190-193°C; NMR (DMSO-d¢) &: 1,54-1,61 (1H, m), 1,69-
1,75 (1H, m), 2,66-2,74 (1H, m), 2,91-3,08 (2H, m), 3,68 (1H, d, J=14,4Hz),
4,02 (1H, d, J=14,8Hz), 4.40-4,67 (5H, m), 4,85 (1H, d, J=12,4Hz), 7,16-7,35
(3H, m), 7,46-7,52 (1H, m), 7,61-7,69 (1H, m), 8,20 (1H, s), 8,43-8,47 (1H,
m), 10,41 (1H, d, J=6,0Hz), 12,58 (1H, s).

Vidu F-47

2,4-Diflo-benzylamit cla axit 5-hydroxy-1-isobutyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 194°C; NMR (DMSO-dq) 6: 0,62 (3H, d, J=6,4Hz), 0,78 (3H, d,
J=6,4Hz), 1,55-1,59 (3H, m), 1,93-1,99 (1H, m), 2,97-3,08 (2H, m), 4,39-
4,46 (3H, m), 4,50-4,69 (2H, m), 4,77 (1H, d, J=14,4Hz), 7,03-7,09 (1H, m),
7,20-7,28 (1H, m), 7,36-7,43 (1H, m), 8,59 (1H, s), 10,39 (1H, s), 12,56 (1H,
S).
Vidu F-48

2,4-Diflo-benzylamit cua axit 1-xyclopropylmetyl-5-hydroxy-6,10-

dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: di€ém
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néng chay: 169-171°C; NMR (DMSO-dy) &: 0,00-0,10 (2H, m), 0,42-0,44
(2H, m), 0,77-0,81 (1H, m), 1,59-1,74 (2H, m), 2,27-2,32 (1H, m), 2,62-2,72
(1H, m), 3,05-3,12 (1H, m), 4,30-4,58 (5H, m), 4,69 (1H, d, J=14,8Hz), 7,03-
7,11 (1H, m), 7,22-7,26 (1H, m), 7,37-7,40 (1H, m), 8,62 (1H, s), 10,40 (1H,
t, J=6,0Hz), 12,57 (1H, s).

Vi du F-49

2,4-Diflo-benzylamit cua axit 1-furan-2-ylmetyl-5-hydroxy-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: di€ém
néng chay: 186-188°C; NMR (DMSO-d,) &: 1,55-1,68 (2H, m), 2,55-2,64
(1H, m), 2,88-2,99 (2H, m), 3,80 (2H, dd, J=15,6, 34,8Hz), 4,36-4,56 (5H,
m), 4,97 (1H, d, J=16,0Hz), 6,39 (2H, s), 7,05-7,08 (1H, m), 7,21-7,26 (1H,
m), 7,37-7,44 (1H, m), 7,58 (1H, s), 8,64 (1H, s), 10,38 (1H, t, J=5,6Hz),
12,53 (1H, s).

Vi du F-50

2,4-Diflo-benzylamit cua axit 5-hydroxy-6,10-dioxo-1-thiazol-2-
ylmetyl-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic:
diém néng chay: 168-170°C; NMR (DMSO-d) &: 1,59-1,74 (2H, m), 2,76-
2,83 (1H, m), 2,97-3,08 (2H, m), 3,89 (1H, d, J=16,4Hz), 4,36 (1H, d,
J=16,0Hz), 4,44-4,55 (4H, m), 4,69 (1H, s), 4,89. (1H, d, J=14,8Hz), 7,03-
7,09 (1H, m), 7,20-7,27 (1H, m), 7,34-7,41 (1H, m), 7,54 (1H, d, J=3,2Hz),
7,68 (1H, d, J=3,2Hz), 8,34 (1H, s), 10,35 (1H, d, J=6,0Hz), 12,50 (1H, s).
Vidu F-51

2,4-Diflo-benzylamit cta axit 5-hydroxy-6,10-dioxo-1-pyridin-2-
ylmetyl-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic:
diém néng chay: 200-203°C; NMR (DMSO-d) &: 1,54-1,61 (1H, m), 1,69-
1,78 (1H, m), 2,71-2,79 (1H, m), 2,91-3,09 (2H, m), 3,72 (1H, d, J=14,4Hz),
4,07 (1H, d, J=14,4Hz), 4,44-4,54 (4H, m), 4,70 (1H, s), 4,82 (1H, d,
J=14,4Hz), 7,04-7,10 (1H, m), 7,21-7,42 (4H, m), 7,74-7,80 (1H, m), 8,17
(1H, s), 8,47-8,49 (1H, m), 10,35 (1H, d, J=6,0Hz), 12,57 (1H, s).
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Vi du F-52

3-Clo-2-flo-benzylamit clGa axit 1-hydroxy-6-metyl-2,11-dioxo-
2,5a,6,7,8,9,10,11 —0ctahydr0-5H-4a,6,10a—triaza-xjclohepta[b]naptalen%-
carboxylic: diém néng chay: 230-231°C; NMR (DMSO-dy) &: 1,47-1,53 (1H,
m), 1,62-1,78 (3H, m), 2,29 (3H, s), 2,77-2,81 (2H, m), 4,05-4,10 (1H, m),
4,35-4,40 (1H, m), 4,54-4,64 (3H, m), 4,70 (1H, s), 7,18-7,22 (1H, m), 7,30-
7,34 (1H, m), 7,47-7,52 (1H, m), 8,49 (1H, s), 10,47 (1H, d, J=6,0Hz), 12,44
(1H, s).

Vi du F-53

3-Clo-2-flo-benzylamit cua axit 1-hydroxy-6-isobutyl-2,11-dioxo-
2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-
carboxylic: diém néng chdy: 215-216°C; NMR (DMSO-d,) &: 0,83 (6H, dd,
J=6,8, 13,6Hz), 1,45-1,80 (5H, m), 2,36-2,41 (1H, m), 2,77-2,93 (2H, m),
3,17-3,24 (1H, m), 4,02-4,09 (1H, m), 4,32-4,40 (2H, m), 4,61 (2H, d,
J=5,6Hz), 4,82-4,84 (1H, m), 7,18-7,22 (1H, m), 7,30-7,33 (1H, m), 7,48-
7,51 (1H, m), 8,47 (1H, s), 10,48 (1H, t, J=6,0Hz), 12,55 (1H, s).

Vi du F-54

3-Clo-2-flo-benzylamit cua axit 6-xyclopropylmetyl-1-hydroxy-2,11-
dioxo-2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-
xyclohepta[b]naphtalen-3-carboxylic: diém néng chay: 212°C; NMR
(DMSO-dg) 6: 0,00-0,10 (2H, m), 0,40-0,45 (2H, m), 0,80-0,87 (1H, m),
1,45-1,77 (3H, m), 2,64-2,69 (1H, m), 2,85-2,95 (2H, m), 3,13-3,20 (1H, m),
4,03-4,09 (1H, m), 4,36-4,40 (2H, m), 4,59 (2H, d, J=5,6Hz), 4,84-4,86 (1H,
m), 7,16-7,20 (1H, m), 7,28-7,32 (1H, m), 7,46-7,50 (1H, m), 8,45 (1H, s),
10,46 (1H, t, J=6,0Hz), 12,50 (1H, s).

Vi du F-55

3-Clo-2-flo-benzylamit cta axit 6-furan-2-ylmetyl-1-hydroxy-2,11-
dioxo0-2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-
xyclohepta[b]naphtalen-3-carboxylic: diém néng.chdy: 189-190°C; NMR
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(DMSO-dg) 6: 1,48-1,63 (3H, m), 1,70-1,77 (1H, m), 2,79-2,83 (2H, m), 3,90
(2H, dd, J=14.8, 39,6Hz), 4,05-4,11 (1H, m), 4,40-4,51 (2H, m), 4,61 (2H, d,
J=5,6Hz), 4,89-4,91 (1H, m), 6,30-6,33 (1H, m), 6,38-6,40 (1H, m), 7,18-
7,22 (1H, m), 7,30-7,34 (1H, m), 7,48-7,53 (1H, m), 7,57 (1H, s), 8,45 (1H,
s), 10,45 (1H, t, J=6,0Hz), 12,44 (1H, s). ’
Vidu F-56

2,4-Diflo-benzylamit  ctia  axit 1-hydroxy-6-metyl-2,11-dioxo-
2,52,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-
carboxylic: diém néng chay: 241°C; NMR (DMSO-d¢) 8: 1,47-1,53 (1H, m),
1,62-1,78 (3H, m), 2,29 (3H, s), 2,77-2,81 (2H, m), 4,05-4,10 (1H, m), 4,35-
4,40 (1H, m), 4,53-4,61 (3H, m), 4,69 (1H, s), 7,03-7,08 (1H, m), 7,20-7,27
(1H, m), 7,37-7,43 (1H, m), 8,49 (1H, s), 10,42 (1H, d, J=6,0Hz), 12,43 (1H,
S).
Vidu F-57

2,4-Diflo-benzylamit clGa axit 1-hydroxy-6-isobutyl-2,11-dioxo-
2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-xyclohepta[b]naphtalen-3-
carboxylic: diém néng chay: 203°C; NMR (DMSO-d¢) 8: 0,82 (6H, dd, J=6,4,
13,2Hz), 1,45-1,80 (5H, m), 2,36-2,42 (1H, m), 2,77-2,93 (2H, m), 3,15-3,23
(1H, m), 4,02-4,08 (1H, m), 4,32-4,41 (2H, m), 4,54 (2H, d, J=5,6Hz), 4,82-
4,84 (1H, m), 7,02-7,09 (1H, m), 7,20-7,27 (1H, m), 7,36-7,43 (1H, m), 8,47
(1H, s), 10,41 (1H, t, J=6,0Hz), 12,54 (1H, s).
Vidu F-58

2,4-Diflo-benzylamit cuia axit 6-xyclopropylmetyl-1-hydroxy-2,11 -
dioxo-2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-
xyclohopta[b]naphtalen- 3-carboxylic: diém néng chay: 182-183°C; NMR
(DMSO-dg) 6: 0,00-0,10 (2H, m), 0,40-0,45 (2H, m), 0,80-0,87 (1H, m),
1,43-1,77 (3H, m), 2,60-2,69 (1H, m), 2,85-2,95 (2H, m), 3,11-3,19 (1H, m),
4,00-4,06 (1H, m), 4,36-4,40 (2H, m), 4,51 (2H, d, J=5,6Hz), 4,83-4,87 (1H,
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m), 7,00-7,07 (1H, m), 7,16-7,23 (1H, m), 7,34-7,38 (1H, m), 8,44 (1H, s),
10,39 (1H, t, J=6,0Hz), 12,47 (1H, s).
Vidu F-59

2,4-Diflo-benzylamit cta axit 6-furan-2-ylmetyl-1-hydroxy-2,11-
dioxo0-2,5a,6,7,8,9,10,11-octahydro-5H-4a,6,10a-triaza-
xyclohepta[b]naphtalen-3-carboxylic: diém néng ' chdy: 171-173°C; NMR
(DMSO-dg) &: 1,47-1,64 (3H, m), 1,70-1,77 (1H, m), 2,79-2,83 (2H, m), 3,90
(2H, dd, J=15,6, 39,6Hz), 4,05-4,11 (1H, m), 4,41-4,57 (4H, m), 4,90-4,92
(1H, m), 6,30-6,33 (1H, m), 6,38-6,40 (1H, m), 7,03-7,09 (1H, m), 7,20-7,27
(1H, m), 7,37-7,45 (1H, m), 7,57 (1H, s), 8,44 (1H, s), 10,41 (lH, ¢,
J=6,0Hz), 12,43 (1H, s).

Vidu F-60

3-Clo-2-flo-benzylamit ctia axit 5-hydroxy-6,10-dioxo-3,4,6,9,9a,10-
hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic: diém néng chay,:
276°C; NMR (DMSO-dy) &: 1,60-1,68 (1H, m), 1,77-1,84 (1H, m), 3,85-3,93
(1H, m), 4,03-4,07 (1H, m), 4,43-4,62 (5H, m), 5,28 (1H, s), 7,17-7,22 (1H,
m), 7,29-7,34 (1H, m), 7,47-7,52 (1H, m), 8,49 (1H, s), 10,41 (1H, d,
J=6,0Hz), 12,48 (1H, s).
Vidu F-61

2,4-Diflo-benzylamit ctia axit 5-hydroxy-6,10-dioxo-3,4,6,9,9a,10-
hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic: diém néng chay:
258°C; NMR (DMSO-dg) 6: 1,60-1,69 (1H, m), 1,77-1,85 (1H, m), 3,86-3,92
(1H, m), 4,04-4,08 (1H, m), 4,43-4,55 (5H, m), 5,28 (1H, s), 7,03-7,09 (1H,
m), 7,21-7,27 (1H, m), 7,36-7,43 (1H, m), 8,50 (1H, s), 10,35 (1H, d,
J=6,0Hz), 12,47 (1H, s).
Vidu F-62

3-Clo-2-flo-benzylamit cua axit S5-hydroxy-1-(2-metoxy-etyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém

néng chay: 193°C; NMR (DMSO-d,) &: 1,53-1,73 (2H, m), 2,51-2,58 (1H,
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m), 2,71-2,78 (1H, m), 2,81-2,87 (1H, m), 2,95-3,08 (2H, m), 3,17 (3H, s),
4,40-4,52 (3H, m), 4,62 (1H, d, J=5,6Hz), 4,78 (1H, d, J=14,4Hz), 7,18-7,22
(1H, m), 7,30-7,34 (1H, m), 7,47-7,52 (1H, m), 8,55 (1H, s), 10,45 (1H, d,
J=6,0Hz), 12,59 (1H, s).

Vidu F-63

2,4-Diflo-benzylamit clia axit 5-hydroxy-1-(2-metoxy-etyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém
néng chay: 166-168°C; NMR (DMSO-d,) &: 1,55-1,72 (2H, m), 2,51-2,58
(1H, m), 2,70-2,77 (1H, m), 2,80-2,87 (1H, m), 2,97-3,07 (2H, m), 3,18 (3H,
s), 4,39-4,52 (3H, m), 4,54 (1H, d, J=5,2Hz), 4,78 (1H, d, J=13,6Hz), 7,03-
7,09 (1H, m), 7,20-7,27 (1H, m), 7,37-7,43 (1H, m), 8,55 (1H, s), 10,40 (1H,
d, J=6,0Hz), 12,58 (1H, s).
Vidu F-64

4-Flo-benzylamit cta axit 5-hydroxy-1-(1H-imidazol-4-ylmetyl)-6,10-
dioxo-1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triazaantraxen-7-carboxylic:
(DMSO-dg) 6: 1,55-1,59 (1H, m), 1,64-1,70 (1H, m), 2,58-2,66 (1H, m),
2,87-2,95 (2H, m), 3,67 (1H, d, J=15,2Hz), 3,73 (IH, d, J=15,2Hz), 4,34 (1H,
s), 4,38-4,43 (1H, m), 4,47-4,54 (3H, m), 5,05 (1H, d, J=14,0Hz), 7,00 (1H,
s), 7,13-7,19 (2H, m), 7,33-7,38 (1H, m), 7,59 (1H, s), 8,55 (3H, s), 10,41
(1H, t, J=5,6Hz), 11,95 (1H, br s), 12,59 (1H, s).
Vidu H-1

4-Flo-benzylamit cua axit 1-axetyl-5-hydroxy-4,6-dioxo-2,3,4,6,9,9a-
hexahydro-1H-1,3a,8a-triaza-xyclopenta[b]naphtalen-7-carboxylic:

Cong thitc hod hoc 61
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1) Dung dich chtta hgp chét c6 cong thiic 48 (120mg, 0,26mmol) trong
metylen clorua (1,2ml) dugc b6 sung trietylamin (43pul, 0,31mmol), anhydrit
axetic (29ul, 0,31mmol), va 4-dimetylaminopyridin (xuc tac) & nhiét do trong
phong, va hén hgp nay duge khudy trong 30 phit. Hon nifa, trietylamin (18l,
0,13mmol) va anhydrit axetic (12ul, 0,13mmol) dugc thém vao, va hén hop
nay dugc khudy trong 4 gio. Dung dich axit clohydric 2N duogc thém vao, hdn
hop nay dugc chiét bang clorofom, va 16p hitu co duge rira bang nuée, 1am
kho béang natri sulfat, va co dudi 4p suat giam. Ete diisopropyl dugc bé sung
vao dé két tinh, san phdm dugc loc ra dé thu dugc hgp chit c6 cong thitc 53
(112mg) duéi dang tinh thé mau da cam nhat véi hiéu suit 86%.

2) Hop chét cta vi du H-1 (71mg) thu dugc vé6i hiéu sudt 82% tir hop
chat c6 cong thic 53 (106mg), theo phuong phdp ctia Vi du B-1 17: diém
néng chay 290°C; NMR (DMSO-dg) 8: 2,08 (3H, s), 3,44-4,21 (5H, m), 4,51
(2H, d, 5,7Hz), 4,93 (1H, m), 5,46-5,62 (1H, m), 7,15 (2H, t, 9,0Hz), 7,34
(2H, m), 8,49 (1H, s),10,40 (1H, t, 5,7Hz), 11,48 (1H, s).

Hop chat clia Vi du H-2 duoc tdng hop theo cich tuong tw nhu cich
néu trong Vi du H-1.

Vidu H-2

4-Flo-benzylamit cla axit 1-axetyl-5-hydroxy-6,10-dioxo-
1,23,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng

chay: 290°C; NMR (DMSO-dy) &: 1,95 (2H, m), 2,14 (3H, s), 2,85 (2H, m),
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4,45 (4H, m), 4,51 (2H, d, 5,7Hz), 5,99 (1H, s), 7,15 (2H, t, 9,0Hz), 7,34 (2H,
m), 8,37 (1H, s), 10,46 (1H, s), 12,28 (1H, s).

Vidu I-1

4-Flo-benzylamit cua axit S5-hydroxy-1-metansulfonyl-4,6-dioxo-

2,3,4,6,9,9a-hexahydro-1H-1,3a,8a-triaza-xyclopenta[b]naphtalen-7-

carboxylic
Cong thic hod hoc 62
. o BnQ 0BnQ
= 1y PRy MsClI F o ‘
H N . . =~ R N
DI eV bsss
O , H o} O“IS.‘Mi\e
48 | 84 g
OH O
e, I H j\‘:‘, N
Pd-C 2 ,*NY\ N\,*/p,?
Ov

1«1 Oiﬁ)‘Me

1) Dung dich chia hgp chat c6 cong thic 48 (140mg, 0,30mmol) trong
pyridin (1,4ml) dugc b6 sung metansulfonyl clorua (28ul, 0,36mmol), va 4-
dimetylaminopyridin (xdc tdc) & nhiét do trong phong, va hon hgp nay duoc
khudy trong 3 gio. Sau khi dung dich axit clohydric 2N dugc thém vao, hén
hop nay dugc chiét bang etyl axetat, va I6p hitu co duge rira bang nudc, 1am
kho bing natri sulfat, vd c6 duéi 4p suat giam. Ete diisopropyl dugc bé sung
dé két tinh san pham, san phdm nay dugc loc dé thu dugc hgp chit ¢é cong
thiic 54 (127mg) duéi dang tinh thé mau da cam nhat v6i hiéu suat 78%.

2) Theo phuong phap cta Vi du B-1 17, hop chat cia Vi du I-1 (21mg)
thu dugc vé6i hiéu suét 21% ti hop chét c6 cong thic 54 (123mg): diém néng
chay: 260°C; NMR (DMSO-dy) &: 3,16 (3H, s), 3,30-4,15 (5H, m), 4,45 (2H,
d, 5,7Hz), 4,27 (2H, m), 5,36 (1H, m), 7,14 (2H, t, 8,7Hz), 7,33 (2H, m), 8,22
(1H, s), 10,53 (1H, s).

Theo cdch tuong ty nhu cdch néu trong Vi du I-1, téng hop dugc hop
chét cta Vi du I-2.
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ViduI-2

4-Flo-benzylamit cla axit 5-hydroxy-1-metansulfonyl-6,10-dioxo-
1,2,3,4,6,9,9a,10-octahydro-1,4a,8a-triaza-antraxen-7-carboxylic: diém néng
chay: 257-259°C; NMR (DMSO-d) &: 1,80-1,96 (2H m), 3,02-3,58 (2H, m),
3,16 (3H, s), 4,76 (2H, m), 5,56 (1H, s), 7,16 (2H, t, 9,0Hz), 7,35 (2H, m),
8,36 (1H, s), 10,39 (1H, s).
Vidu L-1

4-Flo-benzylamit cua axit 5,9-dihydroxy-6,10-dioxo-3,4,6,9,9a,10-

hexahydro-1H-2-oxa-4a,8a-diaza-antraxen-7-carboxylic

Cong thitc hod hoc 65
OAc
Ofin Bn OH
O8n O
F\cﬁj\/ Oxgrig ~002H P O LIOH. Q
| {COCH2 , OMF O\/ A D e \‘\/ N N
N N.,“j;jn Stk N n.] o L @ }1\1 “ ﬁ\b
3 0 &2 0 o]
)
Bn
0B O
DMSO, S03-Py, EISN ™ \@L NC’- x> jt”/\ TFA ¢ 0. \n LN*
I % o N\(/J\.—" MO\,Q\ I N\'/LVU
OH 33 OH
64 L1

1) Theo phuong phdp téng hgp hgp chét c6 cong thic 66, thu duge hop
chat c6 cong thiic 62 (278mg, 57%) tit hgp chat c6 cong thic 13 (357mg).

2) Theo phuong phép tdng hop hop chat c6 cong thic 57, thu duge hop
chat c6 cong thitc 63 (202mg, 79%) tir hgp chat c6 cong thic 62 (278mg).

3) Dung dich chita hgp chét cé cong thic 63 (200mg, 0,403mmol)
trong clorofom (2ml) duoc bé sung dimetyl sulfoxit (286pl, 4,03mmol), va
trietylamin (337ul, 2,42mmol), hén hgp nay dugc khudy trong 10 phit &
nhiét do lam lanh bang nuéc d4, phic chét luu huynh trioxit-pyridin (321mg,
2,02mmol) dugc thém vao, va hén hgp nay duge khudy & nhiét do trong
phong trong 2 gid. Dung dich phan ung dugc bé sung nuéc (3ml), va
clorofom dugc chung cét dudi 4p suat giam, ti€p d6 chiét bang etyl axetat.

L6p hitu co dugce rita bang nude, lam kho bang natri sulfat khan, va dung moi
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dugc chung cat dudi dp sudt gidm. Ba tinh thé dugc rira bang etyl axetat dé
thu dugc hop chét cé cong thic 64 (60mg) vdi hiéu suat 30%.

4) Bang céch st dung hop chét c6 cong thic 64, va theo phuong phap
tong hop hop chét ctia Vi du A-1, téng hop duoc hop chat cia Vi du L-1.

NMR (DMSO-dg) 8: 2,98-3,10 (1H, m), 3,38-3,60 (2H, m), 3,80-4,20
(5H, m), 4,40-4,55 (2H, m), 5,48 (1H, brs), 5,85 (1H, s), 7,15 (2H, t,
J=8,4Hz), 7,33-7,37 (2H, m), 8,45 (1H, s), 8,60 (1H, s), 10,27- 10,42 (1H,
m), 12,61 (1H, brs).

Vidy M-1

4-Flo-benzylamit cua axit 1-hydroxy-2,10-dioxo-2,4b,5,6,7,8,9,10-

octahydro-4a,9a-diaza-benzo[a]azulen-3-carboxylic.

Cong thitc hod hoc 66
Bn HN™ S OH , OBn
F\@ Oy ~L0OzH WSCD Fw, O N NS OH
K 2. NH . @Vﬂ x NH H
O 43 v O &5
$04-Py OH o

Bn

DMSO F O (i ‘ 20 TFA F 0

R L Y

J A

66
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1) Theo phuong phép téng hop hop chét c6 cong thic 21, thu duge hop

chat c6 cong thic 65 (207mg) véi hiéu suat 24% tix hop chét c6 cong thic 13
(250mg).

2) Theo phuong phép téng hop hgp chét c6 cong thic 64, thu duoc hop
chat c6 cong thic 66 (313mg, 67%) tir hop chét ¢6 cong thic 65 (470mg).

3) Sau khi axit trifloaxetic (10ml) dugc b sung vao hop chit cé cong
thic 66 (100mg, 0,020mmol), hoén hgp nay dugc khudly & 75°C trong 4 gio.
Dung moi dugc chung cat dudi 4p suat giam, va hon hop nay dugc pha loang
bing clorofom, va cho vao nudc d4. Hén hgp tao ra dugc rira bing dung dich

natri bicacbonat bao hoa trong nuéc, dung dich axit xitric 10% trong nuéc, va
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nudc, va 1am kho bang natri sulfat khan, va dung méi dugc chung cat duéi 4p
sudt giam. Phan ba dugc dua vao séc ky trén cot silicagel, va cdc phan doan
dugc rira giai bang clorofom-etanol, c6 dudi p suét gidm, va két tinh lai bing
etyl axetat-ete diisopropyl dé thu dugc hgp chét ctia Vi du M-1 (23mg, 16%):
diém néng chay 281-283°C; NMR (DMSO-d¢) §: 1,43-1,52 (2H, m), 1,62-
1,83 (3H, m), 2,04-2,18 (1H, m), 2,23-2,35 (1H, m), 4,08-4,16 (1H, m), 4,48-
4,53 (2H, m), 5,58-5,61 (1H, m), 7,11-7,20 (2H, m), 7,30-7,38 (2H, m), 8,29
(1H, s), 10,30-10,36 (1H, m), 12,78 (1H, brs).

Vi du X-1

4-Flo-benzylamit cta axit (R)-6-hydroxy-5,7-dioxo-2,3,5,7,11,11a-
hexahydro-1H-pyrido[1,2-a]pyrolo[1,2-d]pyrazin-8-carboxylic

Cong thuc hod hoc 67
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1) Selen dioxit (666mg, 6,0mmol) dugc b6 sung dung dich chia hop
chét c6 cong thic 2 (216mg, 1,0mmol) trong bromobenzen (2ml). Sau d6, hdn

hgp nay dugc gia nhiét dén 160°C, va khudy trong 16 gio. Sau khi loc qua
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xelit, dung moi duge lam bay hoi. Chit két tha dugc tinh ché bang phuong
phap sic ky cot silicagel, va cdc phan doan dugc rira gidi bang n-
hexan/EtOAc, c6 dudi dp suat giam dé thu dugc hop chat c6 cong thic 100
(164mg, 71%) dudi dang dau mau vang. 1H-NMR (CDCl,) & 5,52 (1H, s),
6,50 (1H, d, J=6,0Hz), 7,36 (5H, m), 7,74 (1H, d, J =6,3Hz), 9,88 (1H, s).

2) Axit sulfamic (1,50g, 15,4mmol) va NaClO, (1,05g, 11,6mmol)
duoc b6 sung dung dich chia hop chét ¢ cong thitc 100 (2,54g, 11,0mmol)
trong axeton (20ml) va nudc (30ml). Sau d6, hdn hgp nay duge khudy trong 3
gio. Dung moi dugc lam bay hoi duéi 4p suat giam dé€ thu dugc hop chat ¢
cong thic 101 (2,18mg, 80%) duGi dang chédt ran mau tring. 1H-NMR
(DMSO-dg) &: 5,11 (2H, s), 6,55 (1H, d, J=5,4Hz), 7,32-7,46 (5H, m), 8,21
(3H, d, J=5,7Hz).

3) (R)-2-N-BOC-aminometylpyrolidin (391mg, 1,95mmol) duoc bd
sung dung dich chia hgp chat cé cong thic 101 (400mg, 1,62mmol), 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (373mg, 1,95mmol), va
1-hydroxybenzotriazol (219mg, 1,62mmol) trong THF (6ml). Sau khi khudy
trong 16 gid, dung dich NaHCO, trong nuéc duge bé sung vao hén hop nay.
Hén hgp nay duge chiét bang EtOAc, rira bang dung dich NH,CI trong nudc
va nudc mudi. Pha hitu co duge 1am kho bang MgSO,. Sau khi loc, dung moi
duoc loai bd dudi d4p suat giam dé€ thu duoc hgp chat c¢6 cong thiec 102
(694mg, 100%) dudi dang chat ran mau tring. 1H-NMR (CDCl,) 8: 1,46 (9H,
s), 1,56-2,14 (4H, m), 3,29 (4H, m), 4,18 (1H, m), 5,24 (1H, s), 5,27 (1H, s),
6,46 (1H, d, J=5,7Hz), 7,35 (5H, m), 7,69 (1H, d, J=5,7Hz).

4) Dung dich chita hgp chat c6 cong thic 102 (694mg, 1,95mmol)
trong HCI/EtOAc (4mol/l, 8ml) dugc khudy trong 30 phiit. Dung moéi dugc
loai bd dudi ap sudt giam, sau d6 pha loang bang EtOH (16ml). Dung dich
NaHCO, bao hoa trong nudc dugc bd sung vao dung dich nay dé diéu chinh
do pH dén gid tri bang 9. Hén hop nay dugc khudy & 50°C trong 2 gid, sau dé
pha lodng bang nuéc. Hén hop nay duge chiét bang CHCI,, rira bing nudc

mudi, va 1am kho bang MgSO,. Dung moi dugc loai bd dudi ap sudt gidm dé

-122-



21670

thu dugc hgp chit cé cong thitc 103 (413mg, 68%) dudi dang chit rin mau
ving. 1H-NMR (CDCl;) &: 1,54-2,22 (4H, m), 3,60 (2H, m), 3,80 (1H, t,
J=12,0Hz), 4,18 (1H, d, J=12,0Hz), 5,15 (1H, d, J=9,9Hz), 5,35 (1H, d,
J=9,0Hz), 6,71 (1H, d, J=5,4Hz), 7,33 (3H, m), 7,50 (1H, d, J=5,1Hz), 7,63
(2H, d, J=7,2Hz).

5) NaOAc (118mg, 1,44mmol) va brom (0,234ml, 2,62mmol) dugc
thém vao dung dich chita hop chat cé cong thic 103 (408mg, 1,31mmol)
trong axit axetic (8ml), sau d6 khudy trong 30 phit. Dung dich NaOH trong
nudc (2M) dugc bé sung vao hdn hop ndy, va chiét bing CH,Cl,, rira bing
nudc mudi, va lam kho bang Na,SO,. Dung moéi dugc loai bd dudi 4p suat
gidm dé tao ra hop chat c¢6 cong thic 104 (390mg;, 77%) dudi dang chat rin
mau tring. 1H-NMR (CDCl,) 6: 1,55-2,19 (4H, m), 3,55-4,02 (5H, m), 5,12
(1H, d, J=9,6Hz), 5,35 (1H, d, J=9,9Hz), 7,29-7,38 (3H, m), 7,61 (1H, s),
7,67 (2H, d, J=6,6Hz).

6) Tetrakis triphenylphosphin paladi (0) (77mg, 0,067mmol) va N,N-
diisopropyletylamin (0,29ml, 1,67mmol) dugc thém vao dung dich chita hgp
chat cé cong thitc 104 (130mg, 0,334mmol) trong DMSO (2,6ml). Hén hgp
nay dugc khuay trong khi quyén CO trong 2 gio' & 80°C. Hén hop phén tng
nay dugc pha loang bang dung dich NH,CI bao hoa trong nuéc, sau d6 chiét
bing EtOAc, va pha hitu co dugc rira bang nuéc mudi, va lam kho béng
Na,SO,. Chat két tha dugc tinh ché bang phuong phép sac ky cot silicagel, va
céc phan doan rlra giai bing MeOH/EtOAc, co6 dudi 4p suat giam dé thu dugc
hgp chét c6 cong thic 105 (115mg, 75%) du6i dang ddu mau trang. 1H-NMR
(CDCly) &: 1,56-2,33 (4H, m), 3,66 (2H, m), 3,90 (2H, m), 4,19 (1H, s), 4,66
(2H, m), 5,20 (1H, d, J=9,9Hz), 5,37 (1H, d, J=9,9Hz), 7,00 (2H, t, J=8,7Hz),
7,33 (5H, m), 7,61 (2H, m), 8,39 (1H, m), 10,50 (1H, s).

7) Hon hop bao gém hop chét ¢6 cong thic 105 (111mg, 0,241 mmol)
va paladi-cacbon (10%, 22mg) trong THF (8ml) va MeOH (2ml) dugc khuay
trong khi quyén hydro trong 3 gi¢. Sau khi loc qua xelit, dung moi dugc loai
bo dudi dp sudt giam d€ tao ra hop chat cia Vi du X-1 (57mg, 64%) dudi
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dang chat ran mau tring:. diém néng chdy: 274°C; 1H-NMR (DMSO-d;) &:
1,56-2,25 (4H, m), 3,48-3,65 (2H, m), 4,01 (2H, m), 4,51 (2H, d, J=5,7Hz),
4,71 (1H, d, J=9,9Hz), 7,14 (2H, t, J=9,0Hz), 7,33 (2H, dd, J=5,7, 8,7Hz),
8,41 (1H, s), 10,44 (1H, t, J=6,0Hz), 12,18 (1H, s).

Céc hgp chat dudi day duoc téng hgp bang cdch sir dung phuong phap
tuong tu.
Vidu X-2

2,4-Diflo-benzylamit cua axit (R)-6-hydroxy-5,7-dioxo-2,3,5,7,11,11a-
hexahydro-1H-pyrido[1,2-a]pyrolo[1,2-d]pyrazin-8-carboxylic: diém néng
chay: 300°C; 1H-NMR (DMSO-dg) 6: 1,03-2,20 (4H, m), 3,39-3,66 (2H, m),
4,02 (2H, m), 4,54 (2H, d, J=6,0Hz), 4,71 (1H, d, J=9,9Hz), 7,06 (1H, m),
7,23 (1H, m), 7,38 (1H, m), 8,41 (1H, s), 10,43 (1H, t, J=6,0Hz), 12,19 (1H,
S).
Vidu X-3

3-Clo-2-flo-benzylamit cla axit (R)-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro-1H-pyrido[1,2-a]pyrolo[1,2-d]pyrazin-8-
carboxylic: diém néng chay: 304°C; 1H-NMR (DMSO-d,) §: 3,44-3,66 (2H,
m), 4,01 (2H, m), 4,61 (2H, d, J=5,4Hz), 4,70 (1H, d, J=9,0Hz), 7,20 (1H,
m), 7,31 (1H, m), 7,49 (1H, m), 8,41 (1H, s), 10,49 (1H, I, J=5,7Hz), 12,20
(1H, s).
Vidu X-4

4-Flo-benzylamit cua axit 1-hydroxy-2,9-dioxo-2,5,6,7,8,9,10,10a-
octahydro-4a,8a-diaza-antraxen-3-carboxylic: diém néng chay: 259°C; 1H-
NMR (DMSO-dy) 8: 1,33-1,79 (6H, m), 2,51 (1H, m), 3,88 (1H, m), 4,12
(1H, dd, J=0,3, 14,1Hz), 4,38 (1H, d, J=12,9Hz), 4,53 (3H, m), 7,16 (2H, t,
J=9,0Hz), 7,34 (2H, dd, J=5,7, 8,7Hz), 8,39 (1H, s), 10,44 (1H, t, J=6,3Hz),
12,84 (1H, s).
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Theo cach tuong ty nhu cich néu trong Vi du C-21, céc hgp chat cta
cdc Vidu tlr Y-1 dén Y-18 duéi day dugc didu ché.
ViduY-1

2,4-Diflo-benzylamit cua axit (3S,9aS)-5-hydroxy-3-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic
ViduY-9

2,4-Diflo-benzylamit cua axit (3R,9aR)-5-hydroxy-3-metyl-6,10-
dioxo-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic:
1H-NMR (CDCl,) &: 0,90 (3H, d, J=6,9Hz), 2,00-2,10 (1H, m), 2,70 (1H, dd,
J=11,6, 13,4Hz), 3,41 (1H, dd, J=11,2, 12,9Hz), 4,05-4,45 (2H, m), 4,30-4,38
(1H, dd, J=4,0, 14,1Hz), 4,63 (2H, d, J=5,9Hz), 4,65-4,75 (1H, m), 4,98 (1H,
t, J=3,7Hz), 6,80-6,84 (2H, m), 7,32-7,40 (1H, m), 8,31 (1H, s), 10,38 (1H,
brs), 12,37 (3H, s).
ViduY-2

2,4-Diflo-benzylamit cua axit (4S,9aR)-5-hydroxy-4-metyl-6,10-
dioxo-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic
ViduY-3

2,4-Diflo-benzylamit cua axit (4R,9aS)-5-hydroxy-4-metyl-6,10-
diox0-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic:
1H-NMR (CDCl,) 6: 1,42 (3H, d, J=7,0Hz), 1,56 (1H, dd, J=2,0, 14,0Hz),
2,19-2,30 (1H, m), 4,02 (1H, d, J=2,2Hz), 4,05 (1H, t, J=2,3Hz), 4,12 (1H,
dd, J=6,0, 13,6Hz), 4,27 (1H, dd, J=4,2, 13,4Hz), 4,64 (2H, d, J=5,9Hz),
4,95-5,05 (1H, m), 5,26 (2H, d, J=4,1, 5,8Hz), 6,75-6,85 (2H, m), 7,30-7,40
(1H, m), 8,30 (1H, s), 10,38 (1H, brs), 12,45 (1H, s).
ViduY-4

2,4-Diflo-benzylamit ctia axit (2R,9aR)-5-hydroxy-2-metoxymetyl-
6,10-diox0-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-

carboxylic
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ViduY-8

2,4-Diflo-benzylamit cla axit (2S,9aS)-5-hydroxy-2-metoxymetyl-
6,10-diox0-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-
carboxylic: 1H-NMR (CDCl,) &: 1,60-1,80 (2H, m), 3,09-3,21 (1H, m), 3,37
(3H, s), 3,35-3,50 (2H, m), 4,00-4,11 (1H, m), 4,24 (1H, d, J=13,1Hz), 4,36
(1H, d, J=10,1Hz), 4,64 (1H, d, J=5,9Hz), 4,70-4,80 (1H, m), 5,12 (1H, s),
6,75-6,85 (2H, m), 7,30-7,40 (1H, m), 8,30 (1H, s), 10,38 (1H, brs), 12,33
(1H, brs).
ViduY-5

2,4-Diflo-benzylamit cua axit (5aR,6aS,10aR)-1-hydroxy-2,12-dioxo-
2,5,5a,7,8,9,10,10a,11,12-decahydro-6aH-6-oxa-4a,1 1a-diaza-naphtalen-3-
carboxylic [raxemat]: 1TH-NMR (DMSO-d;) 6: 1,00-1,85 (9H, m), 2,90 (1H,
t, J=4,2Hz), 4,36 (1H, dd, J=4,2, 12,9Hz), 4,44-4,57 (4H, m), 5,32 (1H, ¢,
J=3,9Hz), 7,03-7,09 (1H, m), 7,20-7,27 (1H, m), 7,35-7,43 (1H, m), 8,49
(1H, s), 10,34 (1H, brs).
ViduY-6

2,4-Diflo-benzylamit cta axit (25,9aR)-2-etyl-5-hydroxy-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic
ViduY-7

2,4-Diflo-benzylamit cua axit (2R,9aS)-2-etyl-5-hydroxy-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic: =~ 1H-
NMR (DMSO-dg) 6: 0,87 (3H, d, J=5,4Hz), 1,40-1,51 (3H, m), 1,75 (1H, d,
J=10,8Hz), 3,22 (1H, t, J=10,2Hz), 3,73-3,78 (1H, m), 4,41-4,57 (4H, m),

5,29 (1H, s), 7,03-7,07 (1H, m), 7,21-7,26 (1H, m), 7,37-7,42 (1H, m), 8,50
(1H, s), 10,34 (1H, brs), 12,48 (1H, s).

Vidu Y-10

2,4-Diflo-benzylamit clta axit (2S,9aS)-5-hydroxy-6,10-dioxo-2-
phenyl-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-
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carboxylic: 1H-NMR (CDCl,) &: 1,70-1,82 (1H, m), 1,98 (1H, d, J=9,6Hz),
3,49 (1H, t, J=9,6Hz), 4,54-4,68 (5H, m), 4,98 (1H, d, J=8,7Hz), 5,51 (1H, s),
7,04-7,08 (1H, m), 7,21-7,42 (7TH, m), 8,50 (1H, s), 10,38 (1H, s), 12,45 (1H,
S).
ViduY-11

2,4-Diflo-benzylamit cla axit (2S,9aS)-5-hydroxy-2-isopropyl-6,10-
dioxo-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic
ViduY-12

2,4-Diflo-benzylamit cta axit (2R,9aR)-5-hydroxy-2-isopropyl-6,10-
dioxo-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic:
IH-NMR (DMSO-dy) 6: 0,86 (6H, dd, J=4,8, 13,5Hz), 1,41-1,49 (1H, m),
1,57-1,69 (1H, m), 1,72-1,78 (1H, m), 3,20 (1H, t, J=8,4Hz), 3,52-3,59 (1H,
m), 4,41-4,46 (SH, m), 5,29 (1H, s), 7,01-7,08 (1H, m), 7,21-7,26 (1H, m),
7,37-7,43 (1H, m), 8,50 (1H, s), 10,35 (1H, brs), 12,48 (1H, s).

ViduY-13

4-Flo-benzylamit cta axit (3S,9aS)-5-hydroxy-3-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-o0xa-4a,8a-diaza-antraxen-7-carboxylic
ViduY-14

4-Flo-benzylamit cta axit (3R,9aS)-5-hydroxy-3-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic: ~ 1H-
NMR (DMSO-dg) 6: 0,81 (3H, d, J=6,6Hz), 1,84-1,93 (1H, m), 2,86 (1H, t,
J=12,5Hz), 3,48 (1H, t, J=11,1Hz), 3,97-4,03 (1H, m), 4,41-4,60 (3H, m),
4,52 (2H, d, J=5,9Hz), 5,20 (1H, t, J=3,8Hz), 7,12-7,20 (2H, m), 7,32-7,38
(2H, m), 8,52 (1H, s), 10,36 (1H, t, J=5,9Hz), 12,45 (1H, s).
ViduY-15

2,4-Diflo-benzylamit cua axit (2R,9aS)-5-hydroxy-2-metyl-6,10-
dioxo-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic

ViduY-16
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2,4-Diflo-benzylamit cta axit (2S,9aR)-5-hydroxy-2-metyl-6,10-
diox0-3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic:
1H-NMR (DMSO-dy) 8: 1,14 (3H, d, J=6,0Hz), 1,38 (1H, m), 1,75 (1H, d,
J=13,8Hz), 3,18-3,29 (1H, m), 3,95-4,06 (1H, m), 4,42-4,58 (3H, m), 4,54
(2H, d, J=5,7Hz), 5,30 (1H, t, J=3,9Hz), 7,03-7,10 (1H, m), 7,20-7,29 (1H,
m), 7,35-7,44 (1H, m), 8,50 (1H, s), 10,35 (1H, t, J=5,7Hz), 12,48 (1H, s).

ViduY-17

4-Flo-benzylamit cua axit (2S,9aR)-5-hydroxy-2-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-oxa-4a,8a-diaza-antraxen-7-carboxylic

Vidu Y-18

4-Flo-benzylamit cla axit (2R,9aS)-5-hydroxy-2-metyl-6,10-dioxo-
3,4,6,9,9a,10-hexahydro-2H-1-o0xa-4a,8a-diaza-antraxen-7-carboxylic: ~ 1H-
NMR (DMSO-dg) 6: 1,15 (3H, d, J=6,0Hz), 1,35-1,50 (1H, m), 1,75 (1H, d,
J=12,9Hz), 3,23 (1H, td, J=13,0, 2,8Hz), 3,95-4,03 (1H, m), 4,41-4,59 (3H,
m), 4,52 (2H, d, J=6,0Hz), 5,30 (1H, t, J=3,9Hz), 7,12-7,19 (2H, m), 7,32-
7,38 (2H, m), 8,52 (1H, s), 10,36 (1H, t, J=6,0Hz), 12,48 (1H, s).

Cac dan xudt rugu amino tuong Gng duogc st dung trong quéa trinh téng
hop cdc Vi du tr Y-1 t6i Y-18 duogc di€u ch€ dudi dang tuy ¥ tinh khiét bang
céach st dung cac phuong phap tuong tu véi cdc phuong phdp dugc mo ta
trong phan dudi day.

~ 3-Amino-2-metyl-propan-1-ol, va 4-amino-butan-2-ol dugc di€u ché
theo phuong phdp clia Russell A. Barrow (J. Am. Chem. Soc, 1995, 117,
2479-2490),

3-Amino-butan-1-ol dugc di€u ch& theo phuong phdp clia P. Besse
(Tetrahedron Asymmetry 10(1999) 2213-2224).

I-Amino-pentan-3-ol,  1-amino-4-metyl-pentan-3-ol,  4-amino-1-
metoxy-butan-2-ol, va 3-amino-1-phenyl-propan-1-ol dugc di€u ché€ theo

phuong phdp dugc mo ta trong cic tai liéu chuyén nganh sau: cong bo don
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yéu cau cap patent My s6 2004133029, 08.07.2004, Don PCT quéc t&€ s6
2002012173, 14.02.2002.

Tat cd cac Vi du dudi day bao gébm céc hgp chat c6 lugng du chat dong
phan do6i quang ee>95% va do tinh khiét déng phan khong d6i quang >6:1,
trlr khi ¢6 chi dén khéc. Cdc hgp chat duoc thé hién trong bang ZZ bao gém
hén hgp cua céc chat dong phan khong d6i quang & tam lap thé da minh hoa
v6i ty 1€ tir 1:1 t6i >10:1. C4c tam lap thé dugc tao thanh trong qué trinh dudi
day da dugc x4c nhan bang cach st dung k§ thuat cong hudng tir hat nhan
(NMR — nuclear magnetic resonance) da biét trong Iinh vuc nay (phuong
phdp 1D va 2D) va/hoic bang cdch sit dung k§ thuat ludng hudng sac tuan
hoan rung dong. Su phan dinh hod hoc lap thé dugc thuc hién trén cdc vi du
dai dién va cdc hgp chat c6 lién quan gin nhdt duoc phan dinh bang céch
tuong tu trong mot s6 trudng hop. Cc so d6 dudi'day 13 sy huéng dan tong
quét cach lam thé€ nao dé cic hop chat clia cic vi du nay dugc téng hop. C6
thé 1a chuyén gia trong linh vuc ndy s& sdp x€p lai thd tu céc budc hodc thay
ddi cac nhém thé dé 4p dung phuong phdp duoc mo ta dudi day va trong cdc
vi du dé xay dung cdc hgp chat c¢6 cong thic chung. Cic phuong phdp bd
sung da biét doi véi chuyén gia trong linh vuc nay hoac thuong ¢ mat trong
tai lieu chuyén nganh c6 thé ciling dugc 4p dung dé thuc hién céc phuong
phap chuyén hod tuong tu va tao ra cing cdc hgp chit c6 cong thitc chung

hodc rugu amino hoac tién chat diamin.

Cong thic hod hoc 68
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Vidu Z-1

Muoi natri cua (3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-
5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d[pyrazin-8-carboxamit
Na* o
nﬁ,{fﬁ

a) (3R,11aS)-N-[(2,4-Diflophenyl)metyl]-3-metyl-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,1 1a-hexahydro[l,3]oxazolo/3,2-alpyrido/1,2-

d/pyrazin-8-carboxamit

Dung dich chia hgp chét cé cong thitc 16a (409mg, 0,87mmol) trong
dicloetan (20ml) dugc bd sung (2R)-2-amino-1-propanol (0,14ml, 1,74mmol)
va 10 giot axit axetic bang. Dung dich tao ra dugc gia nhiét & nhiét do hoi luu
trong 2 gio. Khi ngudi, xelit dugc thém vao hén hgp nay va dung moi dugc
loai bo trong chan khong va san pham tao ra dugc tinh ché bang phuong phdp
sac ky silicagel (gradien rlra giai 2% CH,;OH/CH,Cl,) dé tao ra (3R,11aS)-N-
[(2,4-diflophenyl)metyl]-3-metyl-5,7-dioxo-6-[(phenylmetyl)oxy]-
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2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit (396mg, 92%) dudi dang thuy tinh. '"H NMR (CDCL,) § 10,38 (m,
1H), 8,42 (s, 1H), 7,54-7,53 (m, 2H), 7,37-7,24 (m, 4H), 6,83-6,76 (m, 2H),
5,40 (d, J=10,0Hz, 1H), 5,22 (d, J=10,0Hz, 1H), 5,16 (dd, J=9,6, 6,0Hz, 1H),
4,62 (m, 2H), 4,41 (m, 1H), 4,33-4,30 (m, 2H), 3,84 (dd, J= 12,0, 10,0Hz,
1H), 3,63 (dd, J= 8,4, 7,2Hz, 1H), 1,37 (d, J= 6,0Hz, 3H); ES"* MS: 496
(M+1).

b) Mudi natri cua (3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-
5,7-dioxo-2,3,5,7,11,11a-hexahydro/1,3]oxazolo/3,2-a]pyrido/1,2-

d]pyrazin-8-carboxamit

Dung dich chtta (3R,11aS)-N-[(2,4-diflophenyl)metyl]-3-metyl-5,7-
dioxo-6-[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (396mg, 0,80mmol) trong metanol
(30ml) dugc bé sung 10% Pd/C (25mg). Hydro dﬁqc suc qua hén hop phan
ing nho béng trong 2 gic. Hon hgp tao ra duoc loc qua xelit ¢ st dung
metanol va diclometan. Phan loc dugc co trong chan khong dé tao ra
(3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-8-
carboxamit dudi dang chdt ran mau tring cé cdc vét mau hong (278mg,
86%), '"H NMR (CDCl;) & 11,47 (m, 1H), 10,29 (m, 1H), 8,32 (s, 1H), 7,36
(m, 1H), 6,82 (m, 2H), 5,31 (dd, J-9,6, 3,6Hz, 1H), 4,65 (m, 2H), 4,47-4,38
(m, 3H), 3,93 (dd, J= 12,0, 10,0Hz, 1H), 3,75 (m, 1H), 1,49 (d, J= 5,6Hz,
3H); ES" MS: 406 (M+1). San phdm néu trén (278mg, 0,66mmol) duoc hap
thu trong etanol (10ml) va xur ly bang dung dich natri hydroxit 1N (trong
nude) (0,66ml, 0,66mmol). Hon dich tao ra dugc khudy & nhiét do trong
phong trong 30 phiit. Ete duoc thém vio va chat 16ng duge thu héi dé tao ra
mudi natri cia hgp chit néu & dé muc nay dudi dang bot mau trang (291mg,
99%). 'H NMR (DMSO-d¢) & 30,68 (m, 1H), 7,90 (s, 1H), 7,35 (m, 1H), 7,20
(m, 1H), 7,01 (m, 1H), 5,20 (m, 1H), 4,58 (m, 1H), 4,49 (m, 2H), 4,22 (m,
2H), 3,74 (dd, J= 11,2, 10,4Hz, 1H), 3,58 (m, 1H), 1,25 (d, J=4,4Hz, 3H).
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Vidu Z-2

(4aR,13aS)-N-[(2,4-Diflophenyl) metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
aJpyrolo[1°,2°:3,4]imidazo[1,2-d[pyrazin-8-carboxamit

a) (4aR,13aS)-N-[(2,4-Diflophenyl)metyl]-9,1 1-dioxo-10-
[(phenylmetyl)oxy]-2,3,4a,5,9,11,13,13a-octahydro-1H-pyridor/1,2-
alpyrolo/1°,2°:3,4]imidazo/1,2-d]pyrazin-8-carboxamit

Dung dich chita hop chét c6 cong thitc 16a (24mg, 0,05mmol), [(2S)-2-
pyrolidinylmetyl]Jamin (0,1ml) va 2 giot axit axetic bang dugc gia nhiét trong
diéu kién vi séng & 140°C trong 10 phit. Khi nguoi, xelit dugc bd sung vao
hén hgp nay va dung moi duge loai bo trong chan khong va chét tao ra dugc
tinh ch€ bang phuong phdp sic ky silicagel (gradien rira gidi 2%
CH,OH/CH,Cl,) d€ tao ra (4aR,13aS)-N-[(2,4-diflophenyl)metyl]-9,11-dioxo-
10-[(phenylmetyl)oxy]-2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[1°,2°:3,4]imidazo[1,2-d]pyrazin-8-carboxamit (19mg, 71%) duéi
dang chét rdn mau tring. 'H NMR (CDCl,) § 10,41 (m, 1H), 8,38 (s, 1H),
7,56 (m, 2H), 7,38-7,24 (m, 4H), 6,80 (m, 2H), 5,38 (d, J= 9,6Hz, 1H), 5,10
(d, J=10,0Hz, 1H), 4,62 (m, 2H), 4,40 (m, 1H), 4,25 (dd, J= 12,0, 6,8Hz, 1H),
4,10 (d, J=12,8Hz, 1H), 3,83 (m, 1H), 3,71 (m, 1H), 3,14-3,04 (m, 2H), 2,78
(m, 1H), 2,11-1,58 (m, 4H); ES* MS: 521 (M+1).

b) (4aR,13aS)N-[(2 4-Diflophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,34a,5,9,11,13,13a-octahydro-1H-pyrido/1,2-

alpyrolo[1°,2°:3 4]imidazo/l,2-d]pyrazin-8-carboxamit

Dung dich chua (4aR,13aS)-N-[(2,4-diflophenyl)metyl]-9,11-dioxo-
10-[(phenylmetyl)oxy]-2,3,4a,5,9,11,13,13a-octahydro-1H-pyridor[1,2-
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alpyrolo[1°,2°:3,4]imidazo[1,2-d]pyrazin-8-carboxamit (19mg, 0,04mmol)
trong metanol (8ml) dugc b sung 10% Pd/C (10mg). Hydro dugc suc qua
hén hgp phéan ting nay ¢é st dung béng trong 2 gid. Hon hop tao ra dugc loc
qua xelit ¢6 sit dung metanol va diclometan. Phan loc dugc co trong chan
khong dé tao ra hgp chat néu & dé muc nay (6mg, 38%) duéi dang chat rin
mau tring. '"H NMR (CDCl,) 6 11,73 (m, 1H), 10,36 (m, 1H), 8,31 (s, 1H),
7,33 (m, 1H), 6,78 (m, 2H), 4,62 (m, 2H), 4,50 (m, 1H), 4,27-4,19 (m, 2H),
3,87-3,77 (m, 2H), 3,16-3,08 (m, 2H), 2,83 (m, 1H), 2,11-1,65 (m, 4H), ES*
MS: 431 (M+1). '

Vidu Z-3
(3aS,13aS)-N-[(2,4-Diflophenyl)metyl]-8-hydroxy-7,9-dioxo-

1,2,3,3a,4,5,7,9,13,13a-decahydropyrido[l°,2’:4,5 |[pyrazino[l,2-
ajpyrolo[1,2-c]pyrimidin-10-carboxamit

OH O
F Oy
H H
\Q\/N XX N\/I}-l\%
F 0
a) N-BOC-(2S)-2-(hydroxymetyl)-1-pyrolidin

Dung dich chita N-BOC-1-prolin (4,17g, 19,4mmol) trong THF
(4,0ml) & 0°C duoc bd sung nhod giot BH,-THF (21,4ml, 1M trong THF,
21,4mol). Chau lam lanh dugc roi di va dung dich tao ra dugc khudy &
nhiét do trong phong trong 2 gid. Metanol dugc thém vao dé t6i hén hop va
dung moi dugc loai bo trong chan khong. Ba dugc hép thu trong etyl axetat
va rlra bang natri bicacbonat va nuéc mu6i. Lép nuGe duge chiét hai 1an
bing etyl axetat. Phan hitu co thu gom dugc lam kho biang Na,SO,, loc va
c6 dé tao ra N-BOC-(2S)-2-(hydroxymetyl)-1-pyrolidin (3,82g, 98%) dudi
dang ddu trong sudt. Dau nay dugc sit dung ma i(h()ng cn tinh ch& thém.

'H NMR (CDCl,) 6 3,94 (m, 1H), 3,62 (dd, J=11,2, 3,2Hz, 1H), 3,56 (dd,
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J=10,8, 7,2Hz, 1H), 3,44 (m, 1H), 3,29 (m, 1H), 2,62 (br, 1H), 1,98 (m, 1H),
1,85-1,72 (m, 2H), 1,58 (m, 1H).

b) N-BOC-(2S)-2-({[(4-Metylphenyl)sulfonyl]oxy}metyl)-1-pyrolidin

Dung dich lanh (0°C) chia N-BOC-(2S)-2-(hydroxymetyl)-1-pyrolidin
(350mg, 1,74mmol) trong diclometan (20ml) dugc bd sung trietylamin
(0,29ml, 2,08mmol), va toluensulfonyl clorua (398mg, 2,08mmol). N,N-
Dimetylaminopyridin (70mg) dugc thém vao va dung dich tao ra dugc dé
tang nhiét do dén nhiét do trong phong va khudy trong 4 gid. Nudc dugc thém
vao va cdc 16p dugc tach rieng. Lép nudc duge rira bang natri bicacbonat va
sau d6 bang nudc mudi. Phan hitu co thu gom dugc 1am kho bang Na,SO,, loc
va c0, ti€p d6 bing céch tinh ché sic ky nhanh dé tao ra N-BOC-(2S)-2-({[(4-
metylphenyl)sulfonyl]oxy }metyl)-1-pyrolidin (460mg, 75%) du6i dang dau
trong su6t. 'H NMR t6n tai dudi dang cdc chat déng phan quay (CDCL;) &
7,77 (d, 2H), 7,33 (m, 2H), 4,08 (m, 1H), 3,97-3,88 (m, H), 3,35-3,25 (m,
2H), 2,43 (s, 3H), 1,95-1,79 (m, 4H), 1,40 va 1,35 (s, 9H BOC t-butyl cia
chat dong phan quay).

¢) N-BOC-(2S)-2-Xyano-1-pyrolidin

Héon hgp bao gobm N-BOC-(2S)-2-({[(4-metyl-phenyl)-
sulfonyl]-oxy}-metyl)-1-pyrolidin (460mg, 1,29mmol) va KCN
(256mg, 3,88mmol) dugc gia nhiét & 90°C trong DMSO (10ml) trong 6,5 gio.
Hoén hgp nay duoc lam ngudi dén nhiét do trong phong va EtOAc va nudc
duoc thém vao. Ldp hitu co duge rira bang nuGe hai 14n va sau d6 bang nudc
mudi. Lép nuéc duge chiét bang EtOAc va phan hitu co thu gom duoc 1am
kho bang Na,SO,, loc va co, ti€p d6 bing cach tinh ch€ sdc ky nhanh d€ tao ra
N-BOC-(2S)-2-xyano-1-pyrolidin (179mg, 66%) duéi dang ddu. 'H NMR
ton tai dudi dang cac chdt dong phan quay (CDCl,) & 3,99 (m, 1H), 3,43-3,37
(m, 2H), 2,83-2,51 (m, 2H), 2,17-1,83 (m, 4H), 1,46 va 1,44 (s, 9H BOC t-
butyl ctia chat dong phan quay).

d) N-BOC-(2S)-2-(2-Aminoetyl)-1-pyrolidin
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Dung dich chira N-BOC-(2S)-2-xyano-1-pyrolidin (179mg, 0,85mmol)
trong etanol bao hoa amoniac khan dugc xUr 1y bang Raney-Ni (1ml huyén
phit 50% trong nuéc) va ap sudt hydro 50psi (345KPa) qua dém. Hén hgp nay
dugc loc qua xelit va phan loc dugc c6 trong chan khong. Ba dugc tinh ché
bang phuong phép sic ky nhanh (gradien rira giai 10% CH,OH/CH,CL,, chita
1% NH,OH) qua cOt ngan chda silicagel dé tao ra N-BOC-(2S)-2-(2-
aminoetyl)-1-pyrolidin (90mg, 50%) dudi dang dau trong suét. 'H NMR t6n
tai du6i dang cdc chat dong phan quay (CDCly) & 3,88-3,77 (m, 1H), 3,33-
3,24 (m, 2H), 2,66 (m, 2H), 1,89-1,54 (m, 6H), 1,40 (s, 9H).

e) {2-/(2S)-2-Pyrolidinyl]etyl}amin

Dung dich chita N-BOC-(2S)-2-(2-aminoetyl)-1-pyrolidin (90mg,
0,42mmol) trong THF (6ml) dugc xtt 1y bang dung dich HCI 4N (trong nudc)
(2ml) va dugc khudy & nhiét do trong phong trong 3 gio. Hén hop duge co
trong chan khong d€ tao ra hop chat néu & dé muc nay dudi dang musi HCI
ctia n6. Mot phan san phdm (40mg) duogc hoa tan trong metanol va xtt Iy bing
nhya cacbonat ¢6 nén ran (MP-Cacbonat, Argonaut Technologies) thanh amin
bazo tu do. Sau 30 phiit, dung dich dugc loc qua 6ng thuy tinh x6p va dung
moi dugc loai bd cén than trong chan kh()ng dé tao ra {2-[(2S)-2-
pyrolidinyl]etyl }amin (30mg) duéi dang bazo tu do cua nd. 'H NMR
(CDClL,) & 3,06 (m, 1H), 2,94 (m, 1H), 2,83 (m, 1H), 2,79-2,69 (m, 2H), 1,90-
1,56 (m, 6H).

f)(3aS,13aS)-N-[(2,4-Diflophenyl)metyl]-7,9-dioxo-8-[(phenyl-
metyl)oxy]-1,2,3,3a,4,5,7,9,13,13a-
decahydropyrido[1°,2°:4,5]pyrazino/1,2-a]pyrolo[1,2-c]pyrimidin-10-

carboxamit

Dung dich chita hop chat ¢6 cong thifc 16a (80mg, 0,06mmol), {2-
{(25)-2-pyrolidinyl]etyl }amin (30mg, 0,26mmol) va 2 giot axit axetic bang
dugc gia nhiét trong diéu kién 10 vi séng & 140°C trong 10 phit. Khi ngudi,
xelit dugc thém vao hén hop va dung moi dugc loai bod trong chan khong

va san phdm dugc tinh ch& bang phuong phdp sic ky silicagel (gradien
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roa  giai 2% CH;OH/CH,Cl,) dé tao ra (3aS,13aS)-N-[(2,4-
diflophenyl)metyl]-7,9-dioxo-8-[(phenyl-metyl)oxy]-
1,2,3,3a,4,5,7,9,13,13a-decahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]pyrolo[1,2-c]pyrimidin-10-carboxamit (25mg, 74%) dudi dang mang mong.
'H NMR (CDCl,) & 10,44 (m, 1H), 8,32 (s, 1H), 7,59 (m, 2H), 7,38-7,24
(m, 4H), 6,80 (m, 2H), 5,28-5,22 (m, 2H), 4,67 (dd, J=13,6, 2,8Hz, 1H),
4,62 (m, 2H), 4,26 (m, 1H), 4,11-4,03 (m, 2H), 2,91 (m, 1H), 2,81 (m, 1H),
2,37 (m, 1H), 2,24 (m, 1H), 1,92 (m, 1H), 1,82-1,76 (m, 3H), 1,52-1,38 (m,
2H); ES* MS: 535 (M+1).

g) (3aS,13aS)-N-[(2,4-Diflophenyl)metyl]-8-hydroxy-7,9-dioxo-
1,2,3,3a4,5,7,9,13,13a-decahydropyrido/1°,2’:4,5pyrazino/1,2-
a/pyrolo[1,2-c]pyrimidin-10-carboxamit

Dung dich chua (3aS,13aS)-N-[(2,4-diflophenyl)metyl]-7,9-dioxo-8-
[(phenyl-metyl)oxy]-1,2,3,3a,4,5,7,9,13,13a-
decahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrolo[1,2-c]pyrimidin-10-
carboxamit (25mg, 0,05mmol) trong metanol (8ml) dugc bd sung 10% Pd/C
(10mg). Hydro dugc suc qua hén hgp phan ting bang cich st dung béng trong
18 gio. Hbén hop tao ra duoc loc qua xelit ¢6 sir dung metanol va diclometan.
Phan loc dugc co trong chan khong dé tao ra hop chét néu & dé muc ndy
(14mg, 67%) duéi dang chat rdn mau tring. '"H NMR (CDCl;) § 12,53 (br,
1H), 10,44 (s, 1H), 8,29 (s, 1H), 7,34 (m, 1H), 6,78 (m, 2H), 4,71-4,58 (m,
3H), 4,29-4,14 (m, 3H), 2,99 (m, 1H), 2,88 (m, 1H), 2,44 (m, 1H), 2,30 (m,
1H), 1,97-1,38 (m, 6H); ES" MS: 445 (M+1).

Vidu Z-4

Mudi natri ctia (4aS,13aR)-N-[(2,4-diflophenyl)metyl]-10-hydroxy-9,11-
dioxo-2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
alpyrolo[1°,2°:3 ,4]imidazo[1,2-d]pyrazin-8-carboxamit
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Na* 0" o
F 0
TR N H
H <
F 0] H

a) [(2R)-2-Pyrolidinylmetyl]amin

Dung dich chia N-BOC—(2R)—2-(aminometyl)-1-pyrolidin (1,37g,
6,85mmol) trong THF (20ml) dugc bd sung dung dich HCI 4N (trong nuéc)
(8ml). Dung dich tao ra dugc khudy & nhiét do trong phong qua dém. Dung
moi dugc loai bod trong chan khong va ba duge xir 1§ biang nhya MP-cacbonat
trong metanol va diclometan. Sau 1 gi®, nhua dugc loai bd bang cédch loc qua
ong thuy tinh x6p va phan dé bay hoi dugc loai bo cin than trong chan khong
d€ tao ra amin bazo tu do (760mg tho >100%) du6i dang diu. Dau nay duoc
str dung ma khong cén tinh ché thém. "H NMR (CDCL,) § 3,13 (m, 1H), 2,92
(m, 1H), 2,82-2,62 (m, 5H), 1,88-1,30 (m, 4H).

b) (4aS,13aR)-N-[(2,4-Diflophenyl )metyl]-9,1 1-dioxo-10-
[(phenylmetyl)oxy]-2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido/1,2-
alpyrolo/1°,2°:3 4]imidazo[1,2-d]pyrazin-8-carboxamit

Theo c4ch tuong ty dugc mo ta trong Vi du Z-2 tir hgp chat ¢ cong
thic 16a (435mg, 0,98mmol) va [(2R)-2-pyrolidinylmetyl]Jamin (200mg,
2,0mmol) trong 1,2-dicloetan (20ml) va 15 giot axit axetic bang, thu dugc
(4aS,13aR)-N-[(2,4-diflophenyl)metyl]-9,11-dioxo-10-[(phenylmetyl)oxy]-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[l’,2’:3,4]i_midazo[1,2—d]pyrazin-8-carboxémit (321mg, 67%) duéi
dang chat rdn mau tring. '"H NMR (CDClL;) § 10,41 (m, 1H), 8,35 (s, 1H),
7,56 (m, 2H), 7,55-7,24 (m, 4H), 6,80 (m, 2H), 5,35 (d, /=10,0Hz, 1H), 5,1,3
(d, /=10,0Hz, 1H), 4,60 (m, 2H), 4,38 (dd, /=104, 3,2Hz, 1H), 4,21 (dd,
J=12,0, 6,8Hz, 1H), 4,04 (dd, J=12,4, 2,8Hz, 1H), 3,77 (t biéu kién,
J=11,6Hz, 1H), 3,68 (m, 1H), 3,11-3,00 (m, 2H), 2,75 (m, 1H), 2,08-1,84 (m,
3H), 1,65 (m, 1H); ES* MS: 521 (M+1).

c¢) (4aS,13aR)-N-[(2,4-Diflophenyl)metyl]-10-hydroxy-9,11-dioxo-
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2,34a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
alpyrolo/1°,2°:3,4]imidazo/1,2-d]pyrazin-8-carboxamit

Theo cach tuwong tu dugc mo ta trong Vidu Z-2 tr (4aS,13aR)-N-
[(2,4-diflophenyl)metyl]-9,11-dioxo-10-[(phenylmetyl)oxy]-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
aJpyrolo[1°,2°:3,4]imidazo[1,2-d]pyrazin-8-carboxamit (518mg, 0,99mmol)
va 10% Pd/C (35mg) trong metanol (40ml) thu 'du'cjc (4aS,13aR)-N-[(2,4-
diflophenyl)metyl]-10-hydroxy-9,11-dioxo-2,3,4a,5,9,11,13,13a-octahydro-
1H-pyrido[1,2-a]pyrolo[1°,2°:3,4]imidazo[1,2-d]pyrazin-8-carboxamit
(430mg, 99%) dudi dang chat rén mau tring. '"H NMR (CDCl,) & 11,73 (m,
1H), 10,36 (m, 1H), 8,32 (s, 1H), 7,35 (m, 1H), 6,79 (m, 2H), 4,64 (m, 2H),
4,54 (dd, J=10,8, 4,0Hz, 1H), 4,28-4,19 (m, 2H), 3,90-3,79 (m, 2H), 3,18-
3,10 (m, 2H), 2,84 (m, 1H), 2,14-1,92 (m, 3H), 1,72 (m, 1H).

d) Mudi natri cuiia (4aS,13aR)-N-[(2 4-diflophenyl)metyl]-10-hydroxy-9,11-
dioxo-2,34a,5,9,11,13,13a-octahydro-1H-pyrido/1,2-
alpyrolo[1°,2°:3 4]imidazo/1 2-d]pyrazin-8-carboxamit

Theo cach tuong ty dugc mo ta trong Vi du Z-1 tir (4aS,13aR)-N-[(2,4-
diflophenyl)metyl]-10-hydroxy-9,11-dioxo-2,3,4a,5,9,11,13,13a-octahydro-
1H-pyrido[1,2-a]pyrolo[1°,2’:3,4]imidazo[1,2-d]pyrazin-8-carboxamit
(430mg, 1,0mmol) va natri hydroxit (1,0ml, 1,0M trong nuéc, 1,0mmol)
trong 20ml etanol, tao ra mudi natri tuong tng (425mg, 94%) dudi dang chat
rdan mau trang. '"H NMR (D,0) § 7,85 (s, 1H), 7,23 (m, 1H), 6,82 (m, 2H),
4,51-4,46 (m, 3H), 4,28 (m, 1H), 3,95 (m, 1H), 3,84 (m, 1H), 3,62 (m, 1H),
3,16 (m, 1H), 2,89 (m, 1H), 2,84 (m, 1H), 1,90 (m, 2H), 1,73 (m, 1H), 1,60
(m, 1H). ES* MS: 431 (M+1). '

Vidu Z-5

(4aS,13aR)-N-[(4-Flophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
aJpyrolo[1°,2°:3,4[imidazo[1,2-d]pyrazin-8-carboxamit
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Hop chét néu & dé muc nay dugc diéu ché theo hai budc bang cach sl
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
co6 cong thuc 16 (60mg, 0,13mmol) va [(2R)-2-pyrolidinylmetyl]amin
(100mg, 1,0mmol) dugc cho phan tng trong diclometan (2ml) ciing véi axit
axetic dé tao ra (4aS,13aR)-N-[(4-flophenyl)metyl]-9,11-dioxo-10-
[(phenylmetyl)oxy]-2,3,4a,5,9,11,13,1 3a—octahydrd- 1H-pyrido[1,2-
a]pyrolo[1°,2:3,4]imidazo[1,2-d]pyrazin-8-carboxamit (60mg, 91%). Hop
chat nay dugc hydro hod & bude thit hai nhu dugc mo ta trong Vi du Z-2 dé
tao ra (4aS,13aR)-N-[(4-flophenyl)metyl]-10-hydroxy-9,11-dioxo-
2,3,4a,5,9,11,13,13a-octahydro-1H-pyrido[1,2-
a]pyrolo[1°,2’:3,4]imidazo[1,2-d]pyrazin-8-carboxamit (21mg, 42%) dudi
dang chét ran mau tring. '"H NMR (CDCl,) & 11,72 (m, 1H), 1,37 (m, 1H),
8,33 (s, 1H), 7,29 (m, 2H), 6,97 (m, 2H), 4,57 (m, 2H), 4,52 (m, 1H), 4,24-
4,19 (m, 2H), 3,87-3,76 (m, 2H), 3,14-3,07 (m, 2H), 2,82 (m, 1H), 2,11-1,89
(m, 3H), 1,68 (m, 1H); ES* MS; 4,13 (M+1).

Vidu Z-6

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-5,7-dioxo-3-
(phenylmetyl)-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d[pyrazin-8-carboxamit

OH O
F o) H
Hop chit néu & dé muc nay dugc di€u ché theo hai budc bing cach st

dung quy trinh tuong tu vé6i quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (37mg, 0,08mmol) va (2S)-2-amino-3-phenyl-1-propanol
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(35mg, 0,24mmol) dugc cho phan tng trong diclometan (2ml) cing véi axit
axetic dé tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-5,7-dioxo-3-
(phenylmetyl)-6-[(phenylmetyl)oxy]-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (41mg,
91%). Hop chat nay dugc hydro hod & bude tht hai nhu duge mo ta trong Vi
du Z-2 d€ tao ra (3S,11aR )-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-
3-(phenylmetyl)-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (25mg, 75%) dudi dang chét rdn mau tring. '"H NMR
(CDCl;) & 11,47 (br, 1H), 10,28 (m, 1H), 8,35 (m, 1H), 7,37-7,26 (m, 4H),
7,18 (m, 2H), 6,79 (m, 2H), 5,03 (m, 1H), 4,64-4,61 (m, 3H), 4,40 (m, 1H),
4,23 (t biéu kién, J=7,2Hz, 1H), 3,96 (dd, J=8.,8, 6,4Hz, 1H), 3,88 (t biéu
kién, J=11,2Hz, 1H), 3,37 (dd, J=13,6, 3,2Hz, 1H), 2,99 (dd, J=13,2, 8,8Hz,
1H); ES" MS: 482 (M+1).

Vidu Z-7

(3aS,13aS)-N-[(4-Flophenyl)metyl]-8-hydroxy-7 ,9-dioxo-
1,2,3,3a4,5,7,9,13,13a-decahydropyrido[1°,2°:4,5]pyrazino[1,2-
alpyrolo[1,2-c[pyrimidin-10-carboxamit

 OH O
F@yﬁﬁ*w :
N I Ny Nvl}_r%

Hgp chét néu & d¢ muc nay dugc diéu ché theo hai budc bing cach sir
dung quy trinh tuong tu v6i quy trinh dugec mo ta trong Vi du Z-2. Hgp chat
c6 cong thuc 16 (84mg, 0,13mmol) va {2-[(2S)-2-pyrolidinyl]etyl }amin
(150mg, 1,3mmol) dugc cho phan tdng trong diclometan (2ml) cling véi axit
axetic dé tao ra  (3aS,13aS)-N-[(4-flophenyl)metyl]-7,9-dioxo-8-
[(phenylmetyl)oxy]-1,2,3,3a,4,5,7,9,13,13a-
decahydropyrido[1°,2”:4,5]pyrazino[1,2-a]pyrolo[1,2-c]pyrimidin-10-
carboxamit (86mg, 90%). Hop chit nay dugc hydro hod & bude thit hai nhu
dugc mo ta trong Vi du Z-2 dé€ tao ra (3aS,13aS)-N-[(4-flophenyl)metyl]-8-
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hydroxy-7,9-dioxo-1,2,3,3a,4,5,7,9,13,13a-
decahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrolo[1,2-c]pyrimidin-10-
carboxamit (63mg, 88%) dudi dang chat rin mau tring. 'H NMR
(CDC1,/CD;OD) 6 10,45 (m, 1H), 8,23 (s, 1H), 7,35 (m, 2H), 6,94 (t,
J=8,8Hz, 2H), 4,63 (m, 1H), 4,58-4,48 (m, 2H), 4,33 (dd, J=13,6, 3,6Hz,
1H), 4,21 (m, 1H), 4,11 (m, 1H), 2,98 (m, 1H), 2,85 (td, J=13,2, 3,2Hz, 1H),
2,41 (m, 1H), 2,29 (m, 1H), 1,92 (m, 1H), 1,83-1,75 (m, 3H), 1,54-1,35 (m,
2H); ES" MS: 427 (M+1).

Vidu Z-8

Mudi natri cia (3S,11aR)-N-[(2,4-diflophenyl) metyl]-6-hydroxy-3-[(1S)-1-
metylpropyl]-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
alpyrido[1,2-d]pyrazin-8-carboxamit

Hop chét néu & d¢ muc nay dugc dieu ché theo hai budc bang céch st
dung quy trinh tuong ty véi quy trinh duge mo ta trong Vi du Z-1. Hgp chit
c6 cong thic 16a (417mg, 0,89mmol) va L-isoleuxinol (259mg, 2,21mmol)
dugc cho phan tng trong 1,2-dicloetan (40ml) cling véi axit axetic dé tao ra
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-[(1S)-1-metylpropyl]-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]exazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (426mg, 90%). Hop chat nay dugc hydro hoa & bude
tht hai nhu dugc mo ta trong ViduZ-1dé¢ tao ra  (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-[(1S)-1-metylpropyl]-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-8-
carboxamit (376mg, 99%) duéi dang chét ran mau trang khong min. 'H NMR
(CDCl,) & 11,43 (br, 1H), 10,27 (br, 1H), 8,32 (s, 1H), 7,33 (m, 1H), 6,79 (m,
2H), 5,26 (dd, J=9,6, 4,0Hz, 1H), 4,62 (m, 2H), 4,42-4,35 (m, 2H), 4,19 (dd,
J=8,8, 7,2Hz, 1H), 4,01 (dd, J=8,8, 5,6Hz, 1H), 3,86 (dd, J/=12,0, 10,0Hz,
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1H), 2,27 (m, 1H), 1,40 (m, 1H), 1,15 (m, 1H), 0,97 (t, J=7,2Hz, 3H), 0,91
(d, J=6,8Hz, 3H); ES* MS: 448 (M+1). Hgp chat nay (360mg, 0,81mmol)
dugc xir Iy bang natri hydroxit (0,81ml, 1,0M, 0,81mmol) trong etanol (15ml)
nhu dugc mo ta trong Vi du Z-1 dé tao ra mudi natri tuong tng clia né
(384mg, 99%) dudi dang chat ran mau trang. '"H NMR (DMSO-d) & 10,82
(m, 1H), 7,80 (m, 1H), 7,33 (m, 1H), 7,18 (m, 1H), 7,00 (m, 1H), 5,14 (m,
1H), 4,47 (d, J=5,6Hz, 2H), 4,31 (m, 1H), 4,18 (rﬁ, 1H), 3,96 (m, 1H), 3,84
(m, 1H), 3,71 (m, 1H), 3,40 (m, 1H), 1,88 (m, 1H), 1,36 (m, 1H), 1,04 (m,
1H), 0,85 (t, J=7,2Hz, 3H), 0,80 (d, /J=6,8Hz, 3H); ES" MS: 448 (M+1).

Vidu Z-9

Mudi natri cua (3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-metyl-
5,7-dioxo0-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d|pyrazin-8-carboxamit

Na*g" o
F y (@] N N,g '
N Y N\/i\~o
F @] H

Hop chit néu & dé muc nay dugc di€u ché theo hai budc bang céch st
dung quy trinh twong tu véi quy trinh duge mo ta trong Vi du Z-1. Hop chat
c6 cong thic 16a (510mg, 1,08mmol) va (2S)-2-amino-1-propanol (0,17ml,
2,17mmol) dugc cho phan tng trong 1,2-dicloetan (20ml) cling véi axit axetic
d tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-metyl-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (500mg, 93%). Hop chét nay dugc hydro hod & budc
tht hai nhu duoc mo ta trong Vi du Z-1 dé tao ra (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-2,3,5,7,11,11a-

>

hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (386mg,
94%) chit ran mau trang c6 vach. 'H NMR (CDCl,) & 11,46 (m, 1H), 10,28
(m, 1H), 8,32 (s, 1H), 7,35 (m, 1H), 6,80 (m, 2H), 5,30 (dd, J=10,0, 4,0Hz,
1H), 4,63 (m, 2H), 4,48-4,37 (m, 3H), 3,91 (dd, J=12,0, 10,0Hz, 1H), 3,73
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(m, 1H), 1,48 (d, J=6,0Hz, 3H); ES* MS: 406 (M+1). Hop chit nay (385mg,
0,95mmol) dugc xir ly bang natri hydroxit (0,95ml, 1,0M, 0,95mmol) trong
etanol (15ml) nhu dugec mo ta trong Vi du Z-1 d€ tao ra mudi natri tuong ting
cta n6 (381mg, 94%) duéi dang chét rin mau tring. '"N NMR (DMSO-d;) &
10,66 (m, 1H), 7,93 (s, 1H), 7,33 (m, 1H), 7,20 (m, 1H), 7,01 (m, 1H), 5,19
(m, 1H), 4,59 (m, 1H), 4,48 (m, 2H), 4,22 (m, 2H), 3,75 (m, 1H), 3,57 (m,
1H), 1,24 (d, J=5,6Hz, 3H).

Vidu Z-10

(3S,11aR)-N-[(4-Flophenyl)metyl]-6-hydroxy-3metyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit

AQUN \Wﬁ

Hop chat néu & d€ muc nay dugc di€u ché theo hai budc bang cich st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thitc 16 (100mg, 0,22mmol) va (28)-2—a'min0—1—propanol (0,10ml,
1,28mmol) dugc cho phan ting trong diclometan (2ml) cung véi axit
axetic dé tao ra (3S,11aR)-N-[(4-flophenyl)metyl]-3-metyl-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (100mg, 95%). Hgp chét nay dugc hydro hod & budc
thit hai nhu dugc mod td trong Vi du Z-2 d€ tao ra (3S,11aR)-N-[(4-
flophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo0-2,3,5,7,11,1 1a-
hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (80mg,
99%) duéi dang chét ran mau trang, '"H NMR (CDCl,) & 11,43 (br, 1H), 10,28
(br, 1H), 8,35 (s, 1H), 7,28 (m, 2H), 6,97 (m, 2H), 5,29 (m, 1H), 4,55-4,38
(m, 5H), 3,89 (t biéu kién, J=10,8Hz, 1H), 3,70 (m, 1H), 1,45 (d, J=5,6Hz,
3H); ES" MS: 386 (M-1).
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Vidu Z-11

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-3-(1,1 -dimétyletyl )-6-hydroxy-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[l,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit

OH ©
F L OSN
N AN Ao
F 0 4

Hop chat néu & dé muc nay dugc diéu ché theo hai budc bang cach su
dung quy trinh tuong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c¢6 cong thic 16a (41mg, 0,09mmol) va L-tert-leuxinol tv do (59mg,
0,50mmol) dugc cho phan tng trong diclometan (2ml) cling véi axit axetic dé
tao ra (3S,11aR )-N-[(2,4-diflophenyl)metyl]-3-(1,1-dimetyletyl)-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazino-8-carboxamit (40mg, 86%). Hop chit nay dugc hydro hod & budc
th¢ hai nhu dugc mo6 t& trong Vi du Z-2 dé€ tao ra (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-3-(1,1-dimetyletyl)-6-hydroxy-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (33mg,
99%) chat rdn mau tring c6 vach. '"H NMR (CDCl,) & 10,29 (s, 1H), 8,37 (s,
1H), 7,34 (m, 1H), 6,79 (m, 2H), 5,43 (m, 1H), 4,62 (m, 2H), 4,36 (m, 2H),
4,21 (m, 1H), 3,99 (, 1H), 3,81 (m, 1H), 1,03 (s, 9H); ES* MS: 448 (M+1).

Vidu Z-12

(3S,11aR)-3-(1,1-Dimetyletyl)-N-[(4-flophenyl)metyl]-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[l,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit
OH O
Fa s ' . O N
A N X N\/i
H

e
)

Hop chat néu & dé muc nay dugc diéu ché€ theo hai budc bang cach st
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dung quy trinh tuong ty véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16 (41lmg, 0,09mmol) va L-tert-leuxinol tu do (59mg,
0,50mmol) dugc cho phan tng trong diclometan (2ml) cung véi axit
axetic dé tao ra (35,1 1aR)-3-(1,1-dimetyletyl)-N-[(4-flophenyl)metyl]-5,7-
dioxo-6-[(phenylmetyl)oxy]-2,3,5,7,11,1 1a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (40mg, 85%). Hop chat nay dugc hydro
hod & budc tht hai nhu duge mo ta trong Vi du Z-2 dé tao ra (3S,11aR)-3-
(1,1-dimetyletyl)-N-[(4-flophenyl)metyl]-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit (32mg, 97%) chat ran mau tring cé vach. 'H NMR (CDCL,) &
11,15 (br, 1H), 10,32 (s, 1H), 8,38 (s, 1H), 7,29 (m, 2H), 6,98 (m, 2H), 5,43
(m, 1H), 4,58 (m, 2H), 4,36 (m, 2H), 4,21 (m, 1H), 3,99 (, 1H), 3,79 (m, 1H),
1,02 (s, 9H); ES" MS: 430 (M+1).

Vidu Z-13

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-5,7-dioxo-3-phenyl-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit

j N
H O
F /l HO X N
NS N NS N\/{\O
F (0] H

Hop chat néu & dé muc nay dugc diéu ché€ theo hai budc bing céch sir

—

dung quy trinh tuong ty véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (33mg, 0,07mmol) va L-phenylglyxinol (19mg, 0,14mmol)
dugc cho phan tng trong diclometan (2ml) cing véi axit axetic dé tao ra
(3S,11aR)-N-[(4-flophenyl)metyl]-5,7-dioxo-3-phenyl-6-[(phenylmetyl)oxy]-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-8-

carboxamit (37mg, 95%). Hop chét nay dugc hydro hod & budc thit hai nhu
dugc mo ta trong Vi du Z-2 dé tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-
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6-hydroxy-5,7-dioxo-3-phenyl-2,3,5,7,11,1 1a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (33mg, 99%) chat rin mau tring c6
vach. '"H NMR (CDCly) § 11,23 (br, 1H), 10,27 (s, 1H), 8,39 (s, 1H), 7,43-
7,32 (m, 6H), 6,80 (m, 2H), 5,58 (d, J=6,8Hz, 1H), 5,37 (t biéu kién,
J=6,8Hz, 1H), 4,67-4,62 (m, 3H), 4,54 (d, J=10,4Hz, 1H), 4,11 (m, 1H), 4,01
(m, 1H); ES* MS: 468 (M+1). |

Vidu Z-14

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-(hydroxymetyl)-5,7 -
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit
OH O OH
S & g
N AN Ao
o H

F

Hop chét néu & dé muc nay dugc diéu ché theo hai budc bing cich sir
dung quy trinh twong tu v6i quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thuc 16a (50mg, 0,10mmol) va (2R)-2-amino-3-[(phenylmetyl)oxy]-
1-propanol (0,1ml) dugc cho phan tng trong diclometan (2ml) cling véi axit
axetic dé tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-5,7-dioxo-6-
[(phenylmetyl)oxy]-3-{[(phenylmetyl)-oxy]metyl}-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (61mg,
99%). Hop chat nay dugc hydro hod & bude thi hai nhu duge mo ta trong Vi
du Z-2 dé tao ra (3S,1 1aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-
(hydroxymetyl)-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (37mg, 87%) chét rén mau tring cé
vach. 'H NMR (CDCl,/CD,0D) & 8,23 (s, 1H), 7,32 (m, 1H), 6,79 (m, 2H),
5,31 (d, J=7,6Hz, 1H), 4,56 (s, 2H), 4,42-4,36 (m, 3H), 4,17-4,11 (m, 2H),
3,85 (m, 1H), 3,62 (d, /=11,2Hz, 1H).

Vidu Z-15

(25,3R)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-2-phenyl-
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2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit
OH O .
F o {
= X N
H il
\@Nm @
F 0

Hop chit néu & dé muc nay dugc diéu ché theo hai budc bang cich s
dung quy trinh tuong ty véi quy trinh dugc mo ta trong Vi du Z-2. Hgp chat
cd cong thuc 16a (25mg, 0,05mmol) va (1S,2R)-(+)-norephedrin (0,1ml)
dugc cho phéan ung trong diclometan (2ml) cing véi axit axetic dé tao ra
(2S,3R)-N-[(2,4-diflophenyl)metyl]-3-metyl-5,7-dioxo-2-phenyl-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (30mg, 99%). Hgp chat nay dugc hydro hod & budc
tht hai nhu dugc mo ta trong Vi du Z-2 dé tao ra (2S,3R)-N-[(2,4-
Diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-2-phenyl-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (25mg,
91%) dudi dang chat ran mau trang. Hop chat nay la chét dong phan khong
doi quang don (ty 1¢ chat dong phan khong d6i quang > 6:1, nhung hod hoc
lap thé twong doi khong dugc xdc nhan & tam amin). 'H NMR
(CDCl,/CD;0D) 6 10,28 (m, 1H), 8,38 (s, 1H), 7,10-7,30 (m, 6H), 6,78 (m,
2H), 5,70 (d, J=7,6Hz, 1H), 5,36 (d, /=5,2Hz, 1H), 482 (m, 1H), 4,61 (m,
2H), 4,47 (d, J=10,4Hz, 1H), 4,00 (t biéu kién, 10,4Hz, 1H), 0,94 (d,
J=6,4Hz, 3H); ES" MS: 482 (M+1).

Vidu Z-16

(3R,11aS)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-5,7-dioxo-3-
(phenylmetyl)-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d[pyrazin-8-carboxamit
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Hop chét néu & d€ muc nay dugc diéu ché theo hai buéc bang cich st
dung quy trinh twong tu véi quy trinh dugec mo ta trong Vi du Z-2. Hgp chat
c6 cong thiic 16a (34mg, 0,07mmol) va (2R)-2-amino-3-phenyl-1-propanol
(D-phenylalaninol) (50mg, 0,33mmol) dugc cho phan tng trong diclometan
(2ml) cing v6i axit axetic dé tao ra (3R,11aS)-N-[(2,4-diflophenyl)metyl]-
5,7-dioxo—3—(phenylmetyl)-6-[(phenylmetyl)oxy]-2;3,5 ,7,11,11a-
hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (29mg,
70%). Hop chat nay dugc hydro hod & bude tht hai nhu dugc mo ta trong Vi
du Z-2 dé tao ra (3R,11aS)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-
3-(phenylmetyl)-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (24mg, 98%) duéi dang chat ran mau trang. "H NMR
(CDCls) 6 11,46 (br, 1H), 10,27 (m, 1H), 8,33 (m, 1H), 7,32-7,16 (m, 6H),
6,78 (m, 2H), 5,02 (m, 1H), 4,61 (m, 3H), 4,39 (m, 1H), 4,22 (m, 1H), 3,95
(m, 1H), 3,87 (m, 1H), 3,36 (m, 1H), 2,97 (dd, J=13,2, 8,8Hz, 1H); ES* MS:
482 (M+1).

Vidu Z-17

(3R,11aS)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-(2-metylpropyl)-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit

Hop chét néu ¢ d¢ muc nay duogc di€u ché€ theo hai budc bing cich s
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (32mg, 0,07mmol) va (2R)-2-amino-4-metyl-1-pentanol
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(0,1ml) dugc cho phan tng trong diclometan (2ml) ciing véi axit axetic dé tao
ra (3R,11aS5)-N-[(2,4-diflophenyl)metyl]-3-(2-metylpropyl)-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (43mg, 99%). Hgp chat nay dugc hydro hod & budc
thit hai nhu dugc mo tad trong Vi du Z-2 dé tao ra (3R,11aS)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-(2-metylpropyl)-5,7-dioxo-2,3,5,7,11,1 1a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (32mg,
90%) dudi dang chét rin mau tring. "H NMR (CDCl,) § 11,47 (br, 1H), 10,29
(m, 1H), 8,35 (s, 1H), 7,39 (m, 1H), 6,80 (m, 2H), 5,31 (m, 1H), 4,62 (m,
2H), 4,44 (m, 2H), 4,37 (m, 1H), 3,88 (m, 1H), 3,84 (dd, J=8,0, 5,6Hz, 1H),
2,04 (m, 1H), 1,62 (m, 1H), 1,41 (m, 1H), 1,00 (d, J=5,6Hz, 3H), 0,99 (d,
J=6,0Hz, 3H); ES" MS: 448 (M+1). '

Vidu Z-18

(5aR,14aR)-N-[(2,4-Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,4,5a,6,10,12,14,14a-decahydropyrido[1,2-
alpyrido[1°,2°:3,4]imidazo[1,2-d]pyrazin-9-carboxamit

OH O
F O\ = N :‘H
\@/H X N\)\b
F 0 H

a) 1,1-Dimetyletyl (2R)-2-(aminocacbonyl)-1-piperidincarboxylat

Dung dich lanh (0°C) chita axit (2R)-1-{[(1,1-
dimetyletyl)oxy]cacbonyl }-2-piperidincarboxylic (1,0g, 4,36mmol) trong
THF (20ml) dugc bé sung trietylamin (0,60ml, 4,36mmol), ti€p dé b sung tir
tor metyl cloformat (0,34ml, 4,36mmol). Sau vai phit, huyén phu dugc tao
thanh. H6n hop nay dugc bé sung NH,OH (1,5ml) va dung dich dugc dé tang
nhiét do dén nhiét do trong phong bang céch st dung chau gia nhiét va khuay
trong téng cong 4 gid. Hon hop dugc co trong chan khong va bi duoc hip thu
trong EtOAc. Lép hitu co duge rira bang axit xitric, bicard va sau dé 13 nude

mudi, lam kho bang Na,SO,. Loc va co, tao ra 1,1-dimetyletyl-(2R)-2-
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(aminocacbonyl)-1-piperidincarboxylat (1,0g, 99%). "H NMR (CDCl,) § 6,03
(br, 1H), 5,45 (br, 1H), 4,77 (br, 1H), 4,06 (br, 1H), 2,82 (m, 1H), 2,29 (m,
1H), 1,67-1,43 (m, 13H).
b) 1,1-Dimetyletyl (2R)-2-xyano-1-piperidincarboxylat

Dung dich lanh (0°C) chia 1,1-dimetyletyl (2R)-2-(aminocacbonyl)-1-
piperidincarboxylat (269mg, 1,17mmol) trong THF (10ml) dugc bd sung
trietylamin (0,33ml, 2,34mmol) va sau d6 la anhydrit trifloaxetic (0,17ml,
1,17mmol). Hén hop ndy dugc khudy & 0°C trong 1 gid va co trong chan
khong. Ba dugc hdp thu trong EtOAc va rira 14n luot bang natri bicacbonat,
dung dich HCI 0,5N va nuéc mudi. LGp hitu co duge 1am kho bang Na,SO,,
loc va co6 dé tao ra 1,1-dimetyletyl-(2R)-2-xyano-1-piperidincarboxylat
(255mg, 99%) dudi dang chat ran tinh thé khi dé yén. '"H NMR (CDCl,) &
5,23 (br, 1H), 4,05 (br, 1H), 2,93 (br, 1H), 1,93-1,39 (m, 6H), 1,46 (s, 9H).

c) 1,1-Dimetyletyl (2R)-2-(aminometyl)-1-piperidincarboxylat

Dung dich etanol bao hoa amoniac chita 1,1-dimetyletyl (2R)-2-xyano-
1-piperidincarboxylat (255mg, 1,19mmol) dugc khir bing Raney-Ni theo
cédch tuong ty véi cach dugc mo ta trong Vi du Z-3 dé tao ra, sau khi loc qua
cOt ngan chda silicagel, 1,1-dimetyletyl (2R)-2-(aminometyl)-1-
piperidincarboxylat (236mg, 91%), duéi dang dau. '"H NMR (CDCl,/CD,0D)
64,15 (br, 1H), 3,97 (m, 1H), 2,96 (m, 1H), 2,75-2,69 (m, 2H), 2,23-2,08 (m,
3H), 1,59-1,55 (m, 3H), 1,43 (s, 9H).

d) Mudéi bis HCI cuia [(2R)-2-piperidinylmetyl]amin

Dung dich chita  1,l-dimetyletyl  (2R)-2-(aminometyl)-1-
piperidincarboxylat (236mg, 1,08mmol) trong THF (10ml) dugc xit Iy bang
dung dich HCl 4N (3ml) nhu dugc mo ta trong Vi du Z-3 dé tao ra mudi bis
HCI cta [(2R)-2-piperidinylmetyl]Jamin. '"H NMR (DMSO-dy) & 9,67 (br,
1H), 9,48 (br, 1H), 8,48 (br, 2H), 3,70 (br, 2H), 3,20 (m, 1H), 3,04 (m, 1H),
2,86 (m, 1H), 1,89-1,41 (m, 6H).

e) (5aR,14aR)-N-[(2,4-Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
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1,2,34,5a,6,10,12,14,14a-decahydropyrido/1,2-
alpyrido[1°,2°:3 4]imidazo[1,2-d]pyrazin-9-carboxamit

Hop chat néu & dé muc nay dugc di€u ché theo hai budc bang cich st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chét
c6 cong thuc 16a (50mg, 0,11mmol) va [(2R)-2-piperidinylmetyl]amin
(150mg, 1,31mmol) (6 dang tu do bang céch st dung nhua cacbonat dugc mo
ta trong Vi du Z-3) duoc cho phan ting trong diclometan (2ml) cung vdi axit
axetic dé tao ra (5aR,14aR)-N-[(2,4-diflophenyl)metyl]-10,12-dioxo-11-
[(phenylmetyl)oxy]-1,2,3,4,5a,6,10,12,14,14a-decahydropyrido[1,2-
a]pyrido[1°,2’:3,4]imidazo[1,2-d]pyrazin-9-carboxamit (50mg, 88%). Hop
chat nay dugc hydro hod & budc thi hai nhu dugec mo ta trong Vi du Z-2 dé
tao ra (5aR,14aR)-N-[(2,4-diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,4,52,6,10,12,14,14a-decahydropyrido[1,2-
a]pyrido[1°,2’:3,4]imidazo[1,2-d]pyrazin-9-carboxamit (11mg, 44%) dudi
dang chat rin mau tring. '"H NMR (CD,0D/CDCl;) & 10,46 (m, 1H), 8,32 (s,
1H), 7,31 (m, 1H), 6,80 (m, 2H), 4,64-4,52 (m, 3H), 4,14 (dd, J=10,4, 2,8Hz,
1H), 3,91-3,82 (m, 2H), 3,19 (t biéu kién, /=10,8Hz, 1H), 3,08 (d, /=10,4Hz,
1H), 2,50 (m, 1H), 2,27 (m, 1H), 1,99-1,30 (m, 6H); ES" MS: 445 (M+1).

Vidu Z-19

(28,3S)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-[(metyloxy)metyl]-5,7 -
dioxo-phenyl-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d]pyrazin-8-carboxamit
OH ©O OMe

LT -0
F 0O

Hop chat néu & d€ muc nay duoc diéu ché theo hai budc bang cich su
dung quy trinh tuong tu véi quy trinh dugec mo ta trong Vi du Z-2. Hgp chét
c6 cong thuc 16a (36mg, 0,07mmol) va (2R)-2-amino-4-metyl-1-pentanol
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(0,1ml) dugc cho phan ting trong diclometan (2ml) cing véi axit axetic dé tao
ra (2S,3S)-N-[(2,4-diflophenyl)metyl]-3-[(metyloxy)metyl]-5,7-dioxo-2-
phenyl-6-[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
aJpyrido[1,2-d]pyrazin-8-carboxamit. Hop chét nay dugc hydro hod & budc
tht hai nhu dugc mo td trong vi du Z-2 dé tao ra (2S,3S)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-[(metyloxy)metyl]-5,7-dioxo-phenyl-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit (25mg, 64% cho 2 budc) dudi dang chit rin mau tring. Hop chat
nay la chat dong phan khong ddi quang don (ty 1é chat déng phan khong déi
quang >6:1 nhung hod hoc lap thé tuong d6i khong dugc x4c nhan & tam
amin). '"H NMR (CDCl,) & 11,48 (br, 1H), 10,30 (m, 1H), 8,39 (s, 1H), 7,39-
7,24 (m, 6H), 6,78 (m, 2H), 5,46 (dd, J=10,0, 3,6Hz, 1H), 5,33 (d, /=7,2Hz,
1H), 4,63 (m, 2H), 4,54 (dd, J=12,4, 4,0Hz, 1H), 4,19 (m, 1H), 4,12 (dd,
J=10,4, 3,2Hz, 1H), 4,06 (m, 1H), 3,55 (dd, J=10,4, 1,6Hz, 1H), 3,40 (s, 3H);
ES* MS: 512 (M+1).

Vi du Z-20

(3S,11aR)-3-(Xyclohexylmetyl)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit

OH 0
NG | O N N
F 0] H

Hop chat néu & dé muc nay dugc di€u ché theo hai budc bang cich sk
dung quy trinh tuong ty v6i quy trinh dugc mo ta trong Vi du Z-2. Hop chat
cé cong thuc 16a (36mg, 0,08mmol) va (2S)-2-amino-3-xyclohexyl-1-
propanol (30mg, 0,19mmol) dugc cho phan tng trong diclometan (2ml) cliing
v6i axit axetic dé tao ra (3S,11aR)-3-(xyclohexylmetyl)-N-[(2,4-

diflophenyl)metyl]-5,7-dioxo-6-[(phenylmetyl)oxy]-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2- a]pyrido[1,2-d]pyrazin-8-carboxamit (27mg,
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61%). Hop chét nay duoc hydro hoa & budc thi hai nhu dugc mo ta trong Vi
du Z-2 d€ tao ra (3S,11aR)-3-(xyclohexylmetyl)-N-[(2,4-diflophenyl)metyl]-
6-hydroxy-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (25mg, 99%) du6i dang chit rin mau
trang. 'H NMR (CDCl;) & 11,48 (br, 1H), 10,28 (s, 1H), 8,33 (s, 1H), 7,33
(m, 1H), 6,78 (m, 2H), 5,29 (m, 1H), 4,61 (m, 2H), 4,47-4,33 (m, 3H), 3,87-
3,81 (m, 2H), 2,05 (m, 1H), 1,75-1,64 (m, 6H), 1,39 (m, 1H), 1,25-1,14, (m,
3H), 1,02-0,97 (m, 2H); ES" MS: 488 (M+1).

Vidu Z-21

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-(1-metyletyl)-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[l,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit

Q \u?

Hop chit néu & dé€ muc nay dugc diéu ché theo hai budc bang cach st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-1. Hop chat
c6 cong thic 16a (42mg, 0,09mmol) va (2S)-2-amino-3-metyl-1-butanol
(0,1ml) dugc cho phan tng trong 1,2-dicloetan (8ml) cling véi axit axetic dé
tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-(1-metyletyl)-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (40mg, 86%). Hop chat nay dugc hydro hod & budc
tht hai nhu dugc mo ta trong Vi du Z-1 dé tao ra (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-(1-metyletyl)-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (34mg,
99%) du6i dang chét rin mau trang. '"H NMR (CDCl;) & 10,29 (br, 1H), 8,36
(s, 1H), 7,33 (m, 1H), 6,79 (m, 2H), 5,29 (d, J=6,4Hz, 1H), 4,61 (m, 2H),
4,44 (d, J=9,6Hz, 1H), 4,34 (m, 1H), 4,17 (m, 1H), 4,02 (dd, J=8,4, 5,2Hz,
1H), 3,86 (m, 1H), 2,37 (m, 1H), 0,97 (m, 6H); ES* MS: 434 (M+1).
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Vi du 7-22

(5aR,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
5a,6a,7,11,13,14a-hexahydro-5H-indeno[1°,2°:4,5][1,3]Joxazolo[3,2-
alpyrido[l,2-d|pyrazin-10-carboxamit

Hop chat néu & dé muc nay duoc diéu ché€ theo hai budc bang céich st
dung quy trinh twong ty véi quy trinh dugc mo ta trong Vi du Z-1. Hop chét
cd cong thic 16a (42mg, 0,09mmol) va (1S,2R)-1-amino-2,3-dihydro-1H-
inden-2-ol (100mg, 0,67mmol) dugc cho phan tng trong 1,2-dicloetan (Sml)
cung véi axit axetic dé€ tao ra (5aR,14aS)-N-[(2,4-diflophenyl)metyl)-11,13-
dioxo-12-[(phenylmetyl)oxy)-5a,6a,7,11,13,14a-hexahydro-5H-
indeno[1°,2:4,5][1,3]oxazolo[3,2-d]pyrido[1,2-d]pyrazin-10-carboxamit
(55mg, 99%). Hop chét nay dugc hydro hod & budc thit hai nhu dugec mo ta
trong Vi du Z-1 dé tao ra (5aR,14aS)-N-[(2,4-diflophenyl)metyl]-12-
hydroxy-11,13-dioxo-5a,6a,7,11,13,14a-hexahydro-5H-
indeno[1°,2’:4,5][1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-10-carboxamit
(45mg, 97%) duéi dang chét rin mau tring. '"H NMR (CDCl,) & 10,28 (m,
1H), 8,33 (s, 1H), 7,69 (d, =7,2Hz, 1H), 7,34-7,19 (m, 4H), 6,78 (m, 2H),
5,96 (d, J=6,0Hz, 1H), 5,32 (m, 1H), 5,22 (m, 1H), 4,60 (m, 2H), 4,45 (d,
=9,2Hz, 1H), 3,96 (t biéu kién, =10,8Hz, 1H), 3,40 (dd, J=18,0, 6,8Hz, 1H),
3,24 (d, J=17,6Hz, 1H); ES" MS: 480 (M+1).

Vidu Z-23 va Z-24
(2S8,3R,11aS)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-5,7-dioxo-2,3-
diphenyl-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit va (2S,3R,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-
dioxo-2,3-diphenyl-2,3,5,7,11,11a-hexahydro(l,3]oxazolo[3,2-a]pyrido[1,2-

d]pyrazin-8-carboxamit
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Céc hop chit néu & dé muc nay dugc diéu ché theo hai budc bang cich
sir dung quy trinh tuong tuy v6i quy trinh dugc mo ta trong Vi du Z-1. Hop
chat c6 cong thic 16a (40mg, 0,09mmol) va (1S,2R)-2-amino-1,2-
diphenyletanol (50mg, 0,23mmol) dugc cho phan uUng trong 1,2-dicloetan
(5ml) cling vdi axit axetic d€ tao ra (2S,3R,11aS)-N-[(2,4-diflophenyl)metyl]-
5,7—diox0—2,3—diphenyl-6—[(phenylmetyl)oxy]-2,3,5;7,1 I,11a-
hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (34mg,
63%) va (2S,3R,11aR)-N-[(2,4-diflophenyl)metyl]-5,7-dioxo-2,3-diphenyl-6-
[(phenylmetyl)oxo]-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyridol[1,2-
d]pyrazin-8-carboxamit (13mg, 24%). Cac hgp chat nay dugc hydro hod &
buGc thd hai nhu dugc mo ta trong Vi du Z-1 dé tuong Ung tao ra
(25,3R,11a5)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-5,7-dioxo-2,3-diphenyl-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-8-
carboxamit (hgp chat cua Vi du Z-23, 29mg, 99%) dudi dang chit rin mau
tring va (2S,3R,11aR)-N-[(2,4-diflophenyl)metyl}-6-hydroxy-3,7-dioxo-2,3-
diphenyl-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit (hop chét clia Vi du Z-24, 10mg, 89%) duéi dang chat ran mau
trang. D&i v6i hop chat cua Vi du Z-23: 'H NMR (DMSO-dy) & 10,29 (t,
J=5,6Hz, 1H), 8,55 (s, 1H), 7,38 (m, 1H), 7,22 (m, 1H), 7,11-6,95 (m, 11H),
6,16 (dd, 10,4, 3,6Hz, 1H), 5,71 (m, 2H), 4,90 (m, 1H), 4,54 (m, 2H), 4,38 (t,
J=11,2 Hz, 1H); ES" MS: 544 (M+1). D6i véi hop chit cha Vi du Z-24: 'H
NMR (CDCl;) 6 11,64 (br, 1H), 10,30 (s, 1H), 8,45 (s, 1H), 7,34 (m, 1H),
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7,01-6,90 (m, 10H), 6,80 (m, 2H), 5,56 (m, 2H), 5,42 (d, 6,4Hz, 1H), 4,73
(m, 1H), 4,63 (m, 2H), 4,49 (m, 1H); ES* MS: 544 (M+1).

Vidu Z-25

(3R,11aS)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-(1-metyletyl)-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-a]pyrazin-8-

carboxamit

0 N
QVN . NVD

Hop chat néu & dé muc nay duogc di€u ché theo hai budc bang cach s
dung quy trinh tuong tu véi quy trinh dugc mo ta trong Vi du Z-1. Hop chat
c6 cong thuc 16a (40mg, 0,09 mmol) va (2R)-2-amino-3-metyl-1-butanol
(0,1ml) dugc cho phéan dng trong 1,2-dicloetan (8ml) cing véi axit axetic dé
tao ra (3R,11aS)-N-[(2,4-diflophenyl)metyl]-3-(1-metyletyl)-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
a]pyrazin-8-carboxamit (41mg, 92%). Hop chat nay dugc hydro hod & budc
thid hai nhu dugc mo6 td trong Vi du Z-1 dé tao ra (3R,11aS)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-(1-metyletyl)-5,7-dioxo0-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (32mg,
94%) du6i dang chét ran mau trdng. '"H NMR (CDCl,) § 11,42 (br, 1H), 10,27
(br, 1H), 8,34 (s, 1H), 7,31 (m, 1H), 6,78 (m, 2H), 5,28 (d, J=6,0Hz, 1H),
4,60 (m, 2H), 4,42 (m, 1H), 4,33 (m, 1H), 4,16 (m, 1H), 4,01 (dd, J =8,8,
5,2Hz, 1H), 3,85 (m, 1H), 2,37 (m, 1H), 0,97 (d, J =6,8Hz, 3H), 0,95 (d, J
=6,4Hz, 3H); ES'MS: 434 (M+1).

Vidu Z-26

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-[2-(metylthio)etyl]-5,7 -
dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d[pyrazin-8-

carboxamit
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Hop chat néu & d¢ muc nay dugc diéu ché theo hai budc biang céch s
dung quy trinh twong ty véi quy trinh duge mo ta trong Vi du Z-1. Hgp chat
c6 cong thiuc 16a (43mg, 0,09mmol) va (2S)-2-amino-4-(metylthio)-1-butanol
(0,1ml) dugc cho phan dng trong 1,2-dicloetan (5ml) cling vdi axit axetic dé
tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-[2-(metylthio)etyl]-5,7-dioxo-
6-[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (41mg, 81%). Hop chit nay (20mg,
0,04mmol) dugc xur 1§ bang trifloaxit axetic (1ml) trong diclometan (3ml) &
nhiét do nam trong khoang tir 0°C dén nhiét do trong phong trong 6 gio. Hon
hop dugc co trong chan khong va duge tinh ch€ bang phuong phdp HPLC
diéu ch€ pha ngugc dé tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-
hydroxy-3-[2-(metylthio)etyl]-5,7-diox0-2,3,5,7,11,1 1a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (12mg,
72%) duéi dang chét rdn mau tréng. '"H NMR (CDCl,) & 11,35 (br, 1H), 10,25
(s, 1H), 8,34 (s, 1H), 7,33 (m, 1H), 6,79 (m, 2H), 5,32 (m, 1H), 4,62-4,53 (m,
3H), 4,43-4,39 (m, 2H), 3,91-3,87 (m, 2H), 2,63-2,53 (m, 2H), 2,39 (m, 1H),
2,12 (s, 3H), 1,89 (m, 1H); ES* MS: 466 (M+1).

Vidu 7-27

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-[2-(metylsulfonyl)etyl]-
5,7-dioxo0-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d|pyrazin-8-carboxamit

o-d-
OH O -
F . O N
F 0] H
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Dung dich chaa (3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-[2-
(metylthio)etyl]-5,7-dioxo-6-[(phenylmetyl)oxy]-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1 ,2-d]pyrazin-‘8-carboxamit (20mg,
0,04mmol) trong diclometan (5ml) & 0°C dugc b6 sung m-CPBA (20mg,
70%, 0,082mmol). Dung dich tao ra dugc dé am bing chau gia nhiét v
khudy trong t6ng cong 3 gio. Hén hop phan ting dugc t6i bing cich bd sung
Na,S,0; (trong nudc) va natri bicacbonat. Cac 16p dugc tach ra va 16p hitu co
dugc rira bang nudc mudi. Lép nude duge chiét bang diclometan va phan hitu
cd thu gom dugc lam kho bang Na,SO,. Loc va co, tao ra (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-3-[2-(metylsulfonyl)etyl]-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (26mg, 99%) duéi dang chat rin mau trang. Hop chat
nay dugc hydro hod & budc thi hai dugc mo ta trong Vi du Z-1 dé tao ra
(3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[2-(metylsulfonyl)etyl]-
5,7-diox0-2,3,5,7,11,1 1a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-
8-carboxamit (22mg, 99%) dudi dang chit rin mau trang. '"H NMR (CDCl,) &
11,00 (br, 1H), 10,16 (s, 1H), 8,33 (s, 1H), 7,36 (m, 1H), 6,81 (m, 2H), 5,42
(m, 1H), 4,62 (m, 3H), 4,41 (m, 2H), 3,93 (m, 2H), 3,31 (m, 2H), 2,98 (s,
3H), 2,40 (m, 1H), 2,28 (m, 1H); ES* MS: 498 (M+1).

Vidu Z-28

(3S,11aR)-N-(2,4-Diflophenyl)metyl]-6-hydroxy-3-(1 H-indol-3-ylmetyl)-
5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-

d[pyrazin-8-carboxamit

H
OH O 4
F e} X N
H
T H
F 0

Hop chit néu & d¢ muc nay dugc diéu ché theo hai buéc bing cach st
dung quy trinh twong tu véi quy trinh duge mo ta trong Vi du Z-1. Hop chat
c6 cong thifc 16a (43mg, 0,09mmol) va (2S)-2-amino-3-(1H-indol-3-yl)-1-
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propanol (100mg, 0,52mmol) dugc cho phan tng trong 1,2-dicloetan (5ml)
clng véi axit axetic dé tao ra (3S,11aR)-N-(2,4-diflophenyl)metyl]-3-(1H-
indol-3-ylmetyl)-5,7-dioxo-6-[(phenylmetyl)oxy]-2,3,5,7,11,1 1a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (36mg,
64%). Hop chét nay dugc hydro hod & bugc thit hai nhu dugec mo ta trong Vi
du Z-1 d€ tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-(1H-
indol-3-ylmetyl)-5,7-dioxo-2,3,5,7,11,1 1a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (29mg, 95%) duéi dang chat rin mau
tring. "H NMR (CDCl,/CD,0D) & 10,34 (m, 1H), 8,98 (br, 1H), 8,24 (s, 1H),
7,58 (d, J=8,0Hz, 1H), 7,32 (m, 2H), 7,15-7,01 (m, 3H), 6,78 (m, 2H), 4,94
(d, J=6,8Hz, 1H), 4,71 (d, J=5,6Hz, 1H), 4,59 (m, 2H), 4,35 (d, J=10,4Hz,
1H), 4,22 (m, 1H), 3,99 (m, 1H), 3,81 (m, 1H), 3,40 (dd, J=13,6, 11,6Hz,
1H), 3,18 (dd, J=14,0, 8,4Hz, 1H), ES*MS: 521 (M+1).

Vidu Z-29
(4R,12aR)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 |pyrazino[1,2-

alpyrimidin-9-carboxamit

OH O H
(0] H K‘/

a) (2R)-2-({[(1,1-Dimetyletyl)oxy]cacbonyl}amino)propyl metansulfonat

Dung dich dugc khudy tron chia 1,1-dimetyletyl [(1R)-2-hydroxy-1-
metyletyl]carbamat (5,00g, 28,5mmol) va trietylamin (5,92ml, 42,9mmol)
trong CH,Cl, (30ml) & 0°C va trong khi quyén nito duogc b8 sung nhod giot
dung dich chita metansulfonyl clorua (2,43ml, 31,5mmol) trong CH,CI,
(25ml). Viéc khudy tron dugc tiép tuc trong 20 phit & 0°C, sau d6 phan dng
nay dugc danh gid 1a hoan thanh bang phép phéan tich TLC (hexan/EtOAc =

1:1). Dung dich nay dugc rét vao nudc va céc 16p dugce tich riéng. Pha hitu co
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dugc rira bang dung dich HCI 0,IN va sau d6 bing dung dich NaHCO; 5%,
lam kho bang Na,SO,, loc va c6 dé tao ra (2R)-2-({[(1,1.-
dimetyletyl)oxy]cacbonyl}amino)propyl metansulfonat (7,08g, 98%) dudi
dang chat ran mau tring. '"H NMR (400MHz, CDCl,) § 1,23 (d, J=6,8Hz,
3H), 1,44 (s, 9H), 3,03 (s, 3H), 3,97 (m, 1H), 4,15 (dd, J=4,2, 9,8Hz, 1H),
4,21 (m, 1H), 4,61 (br s, 1H).

b) 1,1-Dimetyletyl [(1R)-2-xyano-1-metyletyl]carbamat

Dung dich dugc  khudy tron chita 2R)-2-({[(1,1-
dimetyletyl)oxy]cacbonyl }amino)propyl metansulfonat (7,08g, 27,9mmol)
trong DMSO (50ml) dugc b6 sung NaCN (3,78g, 84,0mmol). Dung dich nay
dugc khuady & 70°C trong 2 gio, trong thdi gian d6 quan sat thay c6 su hinh
thanh chat két tha. Sau khi lam nguoi dén nhiét do trong phong, nudc duoc
thém vao va hén hop dugc chiét bang Et,0. Lép ete duoc rira bing dung dich
nudc mudi, 1am kho bang Na,SO,, loc va co dé tao ra 1,1-dimetyletyl-[(1R)-
2-xyano-1-metyletyl]carbamat (3,81g, 73%) dudi dang chit rin mau vang
nhat. '"H NMR (400MHz, CDCl,) & 1,30 (d, J=6,8Hz, 3H), 1,42 (s, 9H), 2,51
(dd, J=3,8, 16,6Hz, 1H), 2,73 (m, 1H), 3,93 (m, 1H), 4,63 (br s, 1H).

c) 1,1-Dimetyletyl [(1R)-3-amino-1-metylpropyl]carbamat

Dung dich chita 1,1-dimetyletyl-[(1R)-2-xyano-1-metyletyl]carbamat
(1,30g, 7,Immol) trong etanol bao hoa bang amoniac khan dugc xi 1y bang
Raney-Ni (1,5ml, huyén phit 50% trong nuGc) va dp suét hydro 1a 55psi
(379,5KPa) qua dém. Hon hgp dugc loc qua xelit va phan loc duge c6 trong
chan khong. Ba dugc tinh ch€ bang phuong phép sic ky nhanh (gradien rira
gidi CH,Cl,/MeOH/NH,OH (37%) = 80:19:1) qua c6t ngén chita silicagel dé
tao ra 1,1—dirnetyletyl—[(1R)-3-amino-l-metylpropyl]carbamat (1,37g, 100%)
dudi dang dau trong sudt, diu nay hod rin. '"H NMR (400MHz, CDCl,) & 1,14
(d, /=6,8Hz, 3H), 1,43-1,62 (m, 13H), 2,76 (m, 2H), 3,77 (m, 1H), 4,57 (m,
1H).

d) 1,1-Dimetyletyl {(1R)-1-metyl-3-[(2-metylpropyl)amino]propyl}carbamat.
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1,1-Dimetyletyl-[(1R)-3-amino-1-metylpropyl]carbamat (0,320g,
1,70mmol), isobutyraldehyt (150pl, 1,62mmol), va natri triaxetoxybohydrua
(0,512g, 2,42mmol) dugc khudy trong dicloetan khan (10ml) & nhiét do moi
truong qua dém. Hoén hop phan tng ndy dugc toi bang cdch bd sung dung
dich NaHCO; bdo hoa va sau d6 chiét bang diclometan. Phan chiét thu gom
dugc rira bang nudc, lam kho béng Na,SO,, loc va co. Ba dugc tinh ché bing
phuong phdp sic ky nhanh (gradien rira gidi CH,Cl,/MeOH/NH,OH (37%) =
80:19:1) qua cot ngan chia silicagel d€ tao ra 1,1-dimetyletyl-{(1R)-1-metyl-
3-[(2-metylpropyl)amino]propyl }carbamat (0,158g, 40%) dudi dang dau
trong su6t. 'H NMR (400MHz, CDCl,) 8§ 0,90 (d, J=6,4Hz, 6H), 1,13 (d,
J=6,4Hz, 3H), 1,42-1,51 (m, 11H), 1,67-1,75 (m, 2H), 2,33-2,42 (m, 2H),
2,58-2,72 (m, 2H), 3,72 (m, 1H), 5,20 (m, 1H).

e) [(3R)-3-Aminobutyl](2-metylpropyl)amin

Dung dich dugc 1am lanh bang nuGc da chia 1,1-dimetyletyl-{(1R)-1-
metyl-3-[(2-metylpropyl)amino]propyl}carbamat (0,158g, 0,65mmol) trong
THF (8ml) dugc xu 1y bang dung dich HCI 4N (trong nudc) (2ml) va sau d6
khudy & nhiét do trong phong trong 2 gid. Hén hgp dugc co trong chan khong
dé tao ra [(3R)-3-aminobutyl](2-metylpropyl)amin dihydroclorua. Sau do,
muoi HCI nay dugc hoa tan trong diclometan va mot lugng metanol t6i thi€u
va xir 1§ bang nhua cacbonat c¢6 nén rén (MP-Cacbonat, Argonaut
Technologies). Sau 30 phit, dung dich dugc loc qua 6ng thuy tinh x&p va
dung moi dugc loai bd cdn than trong chan khong dé€ tao ra [(3R)-3-
aminobutyl](2-metylpropyl)amin (65mg). '"H NMR (400MHz, CDCL) & 0,88
(d, J=6,0Hz, 6H), 1,06 (d, J=5,6Hz, 3H), 1,23-1,53 (m, 5H), 1,71-1,74 (m,
1H), 2,39 (m, 2H), 2,65 (m, 2H), 2,97 (m, 1H).

/) (4R, 12aR)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2°:4,5pyrazino[1,2-

d]pyrimidin-9-carboxamit

Hop chét néu & d¢ muc nay dugc diéu ché theo hai budc bing cich sk
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dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16 (40mg, 0,09mmol) va [(3R)-3-aminobutyl](2-
metylpropyDamin (65mg, 0,45mmol) dugc cho phan tng trong diclometan
(2ml) cing véi axit axetic d€ tao ra (4R,12aR)-N-[(4-flophenyl)metyl]-4-
metyl-1-(2-metylpropyl)-6,8-dioxo-7-[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (29mg,
60%). Hop chét nay dugc hydro hod & budc thi hai nhu dugc mé ta trong Vi
du Z-2 dé tao ra (4R,12aR)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-
metylpropyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (18mg,
75%) dudi dang chat rin mau nau vang nhat. '"H NMR (400MHz, CDCl,) §
0,77 (d, /=6,4Hz, 3H), 0,84 (d, J=6,4Hz, 3H), 1,32 (d, J=7,2Hz), 1,45-1,49
(m, 1H), 1,57-1,67 (m, 1H), 2,03-2,12 (m, 2H), 2,21-2,27 (m, 1H), 2,73-2,79
(m, 1H), 2,87-2,92 (m, 1H), 4,16-4,24 (m, 2H), 4,45 (s, 1H), 4,54-4,64 (m,
2H), 4,96-4,99 (m, 1H), 6,96-7,00 (m, 2H), 7,29-7,32 (m, 2H), 8,27 (s, 1H),
10,46 (s, 1H), 12,55 (s, 1H); ES* MS: 456 (M+1).

Vidu Z-30

(4R,12aR)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 [pyrazino[1,2-

a]pyrimidin-9-carboxamit
OH O :
F ’ (0] \\‘)J\ N /j
0 N

a) [(3R)-3-Aminobutyl](1-metyletyl)amin

Diamin dang bazo tu do dugc di€u ché theo cach tuong tu dugc mo ta
trong Vi du Z-29. 'H NMR (400MHz, CDCl,) & 1,04 (d, J =6,4Hz, 6H), 1,06
(d, J =6,4Hz, 3H), 1,41-1,58 (m, 5H), 2,62-2,66 (m, 2H), 2,74-2,80 (m, 1H),
2,92-3,00 (m, 1H). '
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b) (4R,12aR)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2°:4,5]pyrazino/1,2-

a/pyrimidin-9-carboxamit

Hop chat néu & dé muc nay dugc diéu ché theo hai budc bing cich sir
dung quy trinh twong ty véi quy trinh dugc mo ta trong Vi du Z-2. Hop chét
coO cong thic 16 (40mg, 0,088mmol) va [(3R)-3-aminobutyl](1-
metyletyl)amin (78mg, 0,60mmol) dugc cho phan ung trong diclometan
(2ml) cing véi axit axetic dé tao ra (4R,12aR)-N-[(4-flophenyl)metyl]-4-
metyl-1-(1-metyletyl)-6,8-dioxo-7-[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (26mg,
56%). Hop chat nay dugc hydro hoa & bude thit hai nhu dugec mo ta trong Vi
du Z-2 dé tao ra (4R,12aR)-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-1-(1-
metyletyl)-6,8-dioxo-1,2,3,4,6,8,12,12a- '
octahydropyrido[1°,2”:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (21mg,
90%) dudi dang chat ran mau trang nho. '"H NMR (400MHz, CDCL,) & 1,01
(d, J=5,6Hz, 3H), 1,06 (d, J =6,0Hz, 3H), 1,31 (d, /=6,8Hz, 3H), 1,57 (m,
1H), 1,98 (m, 1H), 2,70-2,82 (m, 2H), 3,15 (m, 1H), 4,15-4,19 (m, 1H), 4,30
(m, 1H), 4,48 (s, 1H), 4,54-4,59 (m, 2H), 4,97 (m, 1H), 6,98 (m, 2H), 7,29-
7,32 (m, 2H), 8,27 (s, 1H), 10,49 (s, 1H), 12,52 (s, 1H).

Vi du Z-31

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-h ydroxy-4-metyl-1-(2-
metylpropyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 [pyrazino[1,2-a]pyrimidin-9-carboxamit

OoH O
F~ ok J\Nﬁ.
Qynpi“
F 0O H k\(

a) 1,1-Dimetyletyl [(1S)-2-xyano-1-metyletyl]carbamat

Nitril dugc diéu ché theo 2 budc bang céch sit dung quy trinh dugc cai
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bién nhu dugc mo ta trong Vi du Z-29. Dung dich dugc khudy tron chia (2S)-
2-({[(1,1-dimetyletyl)oxy]cacbonyl }amino)propyl  metansulfonat (8,40g,
33,2mmol) trong DMSO (50ml) va KCN (6,51g, 100,0mmol) da dugc lam
lanh t6i 0°C dugc bd sung 18-crown-6 (9,05g, 34,3mmol). Dung dich nay
dugc dé tang nhiét do dén nhiét do trong phong va.sau d6 gia nhiét d&€n 70°C
trong 1 gi®. Sau khi 1am ngudi dén nhiét do trong phong, nudc dugc thém vao
va hén hgp dugc chiét bing Et,0. Ldp ete dugc rira bang dung dich nuée
mudi, lam kho bing Na,SO,, loc va co dé tao ra 1,1-dimetyletyl-[(1S)-2-
xyano-1-metyletyl]carbamat (5,37g, 88%) dudi dang chét ran mau vang nhat.
'"H NMR (400MHz, CDCl,) 6 1,32 (d, J=6,8Hz, 3H), 1,44 (s, 9H), 2,52 (dd,
J=4,0, 16,4Hz, 1H), 2,74 (m, 1H), 3,95 (m, 1H), 4,65 (br s, 1H).

b) [(3S)-3-Aminobutyl](2-metylpropyl)Jamin dihydroclorua

Hop chat néu & dé muc nay dugc dieu ché theo cich tuong tu dugc mo
ta trong Vi du Z-29. "H NMR (400MHz, CDCl,/CD;0D) & 0,99 (m, 6H), 1,34
(m, 3H), 2,13-2,27 (m, 3H), 2,76 (m, 2H), 3,07 (m, 2H), 3,47 (m, 1H), 8,22
(m, 1H), 8,83 (m, <1H).

c)(4S,12aS)-N-[(2 4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-(2-
metylpropyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino/1,2-a]pyrimidin-9-carboxamit

Hop chit néu & dé muc nay dugc diéu ché theo hai budc bang céch st
dung quy trinh tuong tu v6i quy trinh dugc mo ta trong Vidu Z-2.  Hop
chat ¢6 cong thic 16a (80mg, 0,17mmol) va [(3S)-3-aminobutyl](2-
metylpropyl)amin ty do (107mg, 0,74mmol) dugc cho phan tng trong
diclometan (2ml) cing vdi axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-4-metyl-1-(2-metylpropyl)-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (76mg,
76%) du6i dang mang méng. Hop chit nay dugc hydro hoa & budce thit 2 nhu
dugc mo ta trong Vi du Z-2 d€ tao ra (4S,12aS)-N-[(2,4-diflophenyl)metyl]-
7-hydroxy-4-metyl-1-(2-metylpropyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
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octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (39mg,
80%) duéi dang chat rin mau tring nho. 'H NMR (400MHz, CDCL,) & 0,76
(d, J=6,4Hz, 3H), 0,84 (d, J=6,4Hz, 3H), 1,32 (d, J=7,2Hz, 3H), 1,45-1,50
(m, 1H), 1,60-1,69 (m, 1H), 2,03-2,12 (m, 2H), 2,21-2,27 (m, 1H), 2,73-2,79
(m, 1H), 2,87-2,93 (m, 1H), 4,16-4,25 (m, 2H), 4,45 (s, 1H), 4,57-4,68 (m,
2H), 4,96-5,01 (m, 1H), 6,75-6,82 (m, 2H), 7,32-7,38 (m, 1H), 8,26 (s, 1H),
10,45 (s, 1H), 12,56 (s, 1H); ES* MS: 475 (M+1). -

Vidu Z-32

(4S,12aS)-1-(Xyclopropylmetyl)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-
metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 [pyrazino[l,2-

a] pyrimidin-9-carboxamit
H O
F ., O Ny
N AN N\/l-{l\N -
F o} L

a) 1,1-Dimetyletyl {(1S)-3-[(xyclopropylmetyl)amino]-1-
metylpropyl}carbamat

Diamin dugc bao vé duge diéu ché€ bang cich st dung quy trinh duge
cai bién dugc mo ta trong Vi du Z-29. 1,1-Dimetyletyl [(1S)-3-amino-1-
metylpropyl]carbamat (0,293g, 1,56mmol), xyclopropan carboxaldehyt (96pl,
1,30mmol), va natri triaxetoxybohydrua (0,439g, 2,07mmol) dugc khuay
trong hdn hgp bao gém dicloetan va tetrahydrofuran khan (10ml, 1:1) & nhiét
do moi trudng qua dém. Hon hgp phan ting nay dugc toi bing céch bd sung
dung dich NaHCO; bao hoa va sau d6 chiét bang EtOAc. Phan chiét thu gom
duoc rira bang dung dich NaHCO; bio hoa, sau d6 1a dung dich chta nudc
mudi, lam kho bang Na,SO,, loc va co. Ba dugc tinh ché biang phuong phép
sic ky nhanh (gradien rta giai CH,Cl,/MeOH/NH,OH (37%)=80:19:1) qua
cot ngin chda silicagel dé tao ra 1,1-dimetyletyl  {(1S)-3-
[(xyclopropylmetyl)amino]-1-metylpropyl}carbamat (76mg, 26%) dudi dang
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ddu trong sust. '"H NMR (400MHz, CDCl,) § 0,09-0,13 (m, 2H), 0,44-0,49
(m, 2H), 0,92-0,95 (m, 1H), 1,14 (d, J=6,4Hz, 3H), 1,43-1,70 (m, 12H), 2,38-
2,50 (m, 2H), 2,62-2,73 (m, 2H), 3,74 (m, <1H), 4,88 (m, <1H).

b) [(3S)-3-Aminobutyl](xyclopropylmetyl)amin dihydroclorua

Hop chit néu & d€ muc nay dugc diéu ché theo céch tuong tu duoc mo
ta trong Vi du Z-29. '"H NMR (400MHz, CDCl,/CD;0D) § 0,40 (m, 2H), 0,64
(m, 2H), 1,15 (m, 1H), 1,34 (m, 3H), 2,12-2,25 (m, 2H), 2,82 (m, 2H), 3,08
(m, 2H), 3,47 (m, 1H), 8,25 (br, 1H), 9,04 (br, 1H).

c) (4S,12aS)-1-(Xyclopropylmetyl)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-
metyl-6,8-dioxo-1,2,34,6,8,12,12a-octahydropyrido[1°,2°:4,5 pyrazino/1,2-

alpyrimidin-9-carboxamit

Hop chét néu & dé muc nay dugc diéu ché theo hai budc bang céch six
dung quy trinh twong tu v4i quy trinh dugc mo ta trong Vi du Z-2. Hogp chat
c6 cong thuc 16a (50mg, 0,106mmol) va [(3S)-3-aminobutyl](xyclopropyl-
metyl)-amin tu do (44mg, 0,31mmol) dugc cho phan tUng trong diclometan
(2ml) cing vdi axit axetic d€ tao ra (4S,12aS)-1-(xyclopropylmetyl)-N-[(2,4-
diflophenyl)metyl]-4-metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (50mg, 83%) dudi dang mang méng. Hop chat nay duge hydro
hod & budc thé hai nhu dugc mo ta trong Vi du Z-2 dé tao ra (4S,12aS)-1-
(xyclopropylmetyl)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit (23mg, 56%) dudi dang chat ran mau trang nho. 'H
NMR (400MHz, CDCl;) 6 0,11 (m, 2H), 0,56-0,59 (m, 2H), 0,77 (m, 1H),
1,34 (d, /=7,2Hz, 3H), 1,46-1,50 (m, 1H), 2,04-2,13 (m, 1H), 2,30-2,34 (m,
1H), 2,46-2,51 (m, 1H), 2,90-2,96 (m, 1H), 3,16-3,10 (m, 1H) 4,21-4,30 (m,
2H), 4,51 (s, 1H), 4,58-4,67 (m, 2H), 5,00-5,05 (rfl, 1H), 6,75-6,82 (m, 2H),
7,31-7,37 (m, 1H), 8,28 (s, 1H), 10,46 (s, 1H), 12,55 (br, 1H); ES" MS: 473
(M+1).
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Vidu Z-33

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-1-(2-furanylmetyl)-7-hydroxy-4-
metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 [pyrazino[1,2-

a/pyrimidin-9-carboxamit

OH O

\Q\/N \ N\/i\N
F o} H o)
W,

a) [(3S)-3-Aminobutyl](2-furanylmetyl)amin dihydroclorua

Hop chét néu & d¢ muc nay dugc di€u ché theo cdch tuong tu dugc mo
ta trong Vi du Z-32. '"H NMR (400MHz, CDCl,/CD,0D) § 1,27 (d, J=6,4Hz,
3H), 1,96-2,05 (m, 1H), 2,14-2,19 (m, 1H), 3,00-3,04 (m, 2H), 3,38-3,39 (m,
1H), 4,11-4,18 (m, 2H), 6,34 (m, 1H), 6,59 (m, 1H), 7,40 (m, 1H), 8,18 (br,
<1H), 9,41 (br, <1H).

b) (4S,12aS)-N-[(2 4-Diflophenyl)metyl]-1-(2-furanylmetyl)-7-hydroxy-4-
metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2°:4,5 |pyrazino[1,2-

alpyrimidin-9-carboxamit

Hop chét néu & dé myc nay dugc di€u ché theo hai budc bing cdch st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hgp chat
c6 cong thic 16a (36mg, 0,076mmol) va [(3S)-3-aminobutyl](2-
furanylmetyl)amin ty do (70mg, 0,42mmol) dugc cho phan vng trong
diclometan (2ml) clng v6i axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-1-(2-furanylmetyl)-4-metyl-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (32mg,
70%) du6i dang mang moéng. Hop chét nay dugc hydro hod & budc thit hai
nhu dugc md td trong Vi du Z-2 d€ tao ra (4S,12aS)-N-[(24-
diflophenyl)metyl]-1-(2-furanylmetyl)-7-hydroxy-4-metyl-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[ 1,2-a]pyrimidin-9-
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carboxamit (20mg, 76%), dudi dang chat rdn mau tring nhd. 'H NMR
(400MHz, CDCly) ¢ 1,24 (d, J=6,8Hz, 3H), 1,45-1,49 (m, 1H), 2,04-2,13 (m,
1H), 2,77-2,82 (m, 1H), 2,94-3,01 (m, 1H), 3,65 (d, J=15,6Hz, 1H), 3,89 (d,
J=16,0Hz, 1H), 4,27-4,31 (m, 1H), 4,39-4,41 (m, 1H), 4,49-4,53 (m, 1H),
4,58-4,66 (m, 1H), 4,98-5,03 (m, 1H), 6,24 (m, 1H), 6,36 (m, 1H), 6,75-6,82
(m, 2H), 7,31-7,39 (m, 1H), 7,40 (m, 1H), 8,26 (s, 1H), 10,47 (m, 1H), 12,50
(br, 1H); ES" MS: 499 (M+1).

Vidu Z-34

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-6 ,8-dioxo-1-(1,3-
thiazol-2-ylmetyl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit

OH O
P o NJj |
T I
7 g N
F O ‘\(s
o N

a) [(3S)-3-Aminobutyl](1,3-thiazol-2-ylmetyl)amin dihydroclorua

Hop chét néu & dé€ muc nay dugc diéu ché theo cach twong tu dugec mo
ta trong Vi du Z-32. '"H NMR (400MHz, CDCl,/CD;0D) 8 1,28 (d, J=6,4Hz,
3H), 2,05 (m, 1H), 2,17 (m, 1H), 3,20 (m, 2H), 3,39 (m, 1H), 4,51-4,58 (m,
2H), 7,52 (d, 1H), 7,82 (d, 1H).

b) (4S,12aS)-N-[(2 4-Diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-
(1,3-thiazol-2-ylmetyl)-1,2,3,4,6,8,12,12a-
octahydropyrido/1°,2°:4,5 |pyrazino/1,2-a] pyrimidin-9-carboxamit

Hop chit néu & dé muc nay dugc diéu ché theo hai budc bang céch su
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chét
cé cong thic 16a (35mg, 0,074mmol) va [(3S)-3-aminobutyl](1,3-thiazol-2-
ylmetyl)amin tu do dugc cho phan tng trong diclometan (2ml) cung véi axit
axetic dé tao ra (4S,12aS)-N-[(2,4-diflophenyl)metyl]-4-metyl-6,8-dioxo-7-
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[(phenylmetyl)oxy]-1-(1,3-thiazol-2-ylmetyl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (36mg,
80%) dudi dang mang mong. Hgp chat nay dugc loai nhém benzyl & budc thit
hai theo cdch twong ty v6i Vi du Z-26 dé€ tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-(1,3-thiazol-2-ylmetyl)-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (18mg, 60%) du6i dang chét r4n mau tring nhd. 'H NMR
(400MHz, CDCl;) 6 1,30 (d, /=7,2Hz, 3H), 1,49-1,53 (m, 1H), 2,12-2,18 (m,
1H), 2,93-2,96 (m, 1H), 3,07-3,13 (m, 1H), 3,99-4,03 (m, 1H), 4,13-4,17 (m,
1H), 4,24-4,27 (m, 1H), 4,57-4,61 (m, 3H), 5,03-5,06 (m, 1H), 6,75-6,82 (m,
2H), 7,26 (m, 1H), 7,31-7,37 (m, 2H), 7,76 (m, 1H), 7,94 (m, 1H), 10,40 (m,
1H), 12,48 (m, 1H); ES* MS: 516 (M+1).

Vi du Z-35

(4aR,6aR,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[l f,Z ’:4,5pyrazino[1,2-a]

[3,1]benzoxazin-10-carboxamit raxemic

a) (4aR,6aR,14aR)-N-/(2 4-Diflophenyl)metyl]-11,13-dioxo-12-
[(phenylmetyl)oxy]-1,3 ,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido

[1°,2":4,5]pyrazino/1,2-a][3,1 ]benzoxazin-10-carboxamit raxemic

cis-2-Hydroxymetyl-1-xyclohexylamin hydroclorua raxemic (24mg,
0,186mmol) dugc hoa tan trong dung dich diclorﬁetan chtta mot luong nhod
metanol (dé€ hoa tan) va MP-Cacbonat du (Argonaut Technologies) dugc thém
vao, hon hgp nay duge khudy trong 30 phit, va MP-Cacbonat duogc loai bo
bang cach loc. Dung dich amin tu do dugc cho vao binh ding trong 10 vi séng
chita hgp chét cé cong thiic 16a (29mg, 0,0617mmol). Mot giot axit axetic
bang dugc thém vao va dung dich nay dugc gia nhiét trong 10 phit & 140°C.
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Dung dich tao ra dugc hép thy trén xelit va san phdm dugc tinh ché bing
phuong phép sic ky silicagel (gradien rira gidi 0-12% metanol/diclometan) dé
tao ra san phim cin thiét dudi dang chat rin mau tring (18mg, 53%). 'H
NMR (CDCl;) 6 10,40 (m, 1H), 8,35 (s, 1H), 7,60 (m, 2H), 7,34-7,26 (m,
4H), 6,80 (m, 2H), 5,35-5,23 (m, 2H), 5,13 (m, 1H), 4,77 (m, 1H), 4,70 (m,
2H), 4,22 (dd, J=13,2, 3,2Hz, 1H), 4,07 (dd, J=13,2, 6,4, 1H), 3,96 (m, 1H),
3,76 (dd, J=11,2, 4,4, 1H), 2,22 (m, 1H), 1,84 (m, 1H), 1,74-1,40 (m, 6H),
1,17 (m, 1H); ES" MS: 550 (M+1).

b) (4aR,6aR,14aS)-N-/(2,4-Diflophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,344a,5,6a,7,11,13,14a-decahydro-2H-pyrido/1°,2’:4,5]pyrazino/1,2-a]

[3,1]benzoxazin-10-carboxamit raxemic

(4aR,6aR,14aR)-N-[(2,4-Diflophenyl)metyl]-11,13-dioxo-12-
[(phenylmetyl)oxy]-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido
[1°,2°:4,5]pyrazino[1,2-a][3,1 ]benzoxazin-10-carboxamit raxemic (13mg,
0,0236mmol) dugc hoa tan trong tetrahydrofuran va 10% trong luong Pd/C
(13mg) duoc thém vao. Hydro dugc cho di qua dung dich vai 1an va hén hop
dugc khudy & 4p suat hydro 1a latm (100Kpa) trong 18 gid cho t6i khi phan
ting dugc x4c nhan 12 hoadn thanh bang phuong phip TLC (5%
metanol/diclometan). Hén hgp dugc loc qua xelit, rlra giai béng
metanol/chloroform va phan loc dugc c6 dudi 4p sudt gidm va tinh ché bang
phuong phdp HPLC dé tao ra hop chat néu & dé muc nay (7,3mg, 73%). 'H
NMR (CDCl,) & 12,45 (m, 1H), 10,38 (s, 1H), 8,30 (s, 1H), 7,32 (m, 1H),
6,83-6,76 (m, 2H), 5,23 (m, 1H), 4,75 (m, 1H), 4,63 (m, 2H), 4,26 (m, 1H),
4,12-4,01 (m, 2H), 3,83 (m, 1H), 2,30 (m, 1H), 1,91 (m, 1H), 1,80 (m, 1H),
1,67-1,40 (m, 5H), 1,20 (m, 1H); ES* MS: 460 (M+1).

Vi du Z-36

(4aR,6aR,14aS)-N-[(4-Flophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2°:4,5 pyrazino[1,2-

al[3,1]benzoxazin-10-carboxamit raxemic
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OH O
H".
H H
N N V/J'" o
5 H
a) (4aR,6aR,14aS)-N-[(4-Flophenyl)metyl]-11,13-dioxo-12-

[(phenylmetyl)oxy]-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-

pyrido[1°,2’:4,5]pyrazino[1,2-a][3,1]benzoxazin-10-carboxamit raxemic

Theo ciach tuong tu véi cach dugc mo ta trong Vi du Z-35, tr cis-2-
hydroxymetyl-1-xyclohexylamin hydroclorua raxemic (50mg, 0,303mmol)
va hgp chat cé cong thic 16 (45mg, 0,0995mmol) thu dugc (4aR,6aR,14aS)-
N-[(4-flophenyl)metyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2’:4,5]pyrazino[1,2-
a][3,1]benzoxazin-10-carboxamit raxemic (48mg, 91%) du6i dang chit ran
mau tring. 'H NMR (CDCl,) & 10,42 (m, 1H), 8,37 (s, 1H), 7,59 (m, 2H),
7,38-7,24 (m, SH), 6,98 (m, 2H), 5,26-5,18 (m, 2H), 5,07 (m, 1H), 4,74 (m,
1H), 4,62-4,51 (m, 2H), 4,20 (dd, J =13,6, 4Hz, 1H), 4,04 (m, 1H), 3,91 (m,
1H), 3,71 (dd, J =11,3, 4,8Hz, 1H), 2,18 (m, 1H), 1,82 (m, 1H), 1,73-1,63
(m, 2H), 1,62-1,56 (m, 2H), 1,48 (, 1H), 1,38 (m, 1H), 1,14 (m, 1H); ES* MS:
532 (M+1).

b) (4aR,6aR,14aS)-N-[(4-Flophenyl)metyl]-12-hydroxy-11,13-dioxo-
1,344a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2°:4,5]pyrazino/1,2-

al[3,1]benzoxazin-10-carboxamit raxemic

Theo cich twong tu v6i cich dugec mod ta trong Vi du Z-37, ti
(4aR,6aR,14aS)-N-[(4-flophenyl)metyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-pyrido[1°,2°:4,5]pyrazino[1,2-
a][3,1]benzoxazin-10-carboxamit raxemic (37mg, 0,0696mmol) va 10%
trong luong Pd/C (3mg) dugc di€u ch€ hgp chit néu & d€ muc nay (18mg,
58%) du6i dang chat rin mau trang sau khi tinh ch€ bang phwong phap
HPLC. 'H NMR (CDCly) & 12,47 (s, 1H), 10,39 (m, 1H), 8,32 (s, 1H), 7,30
(m, 2H), 6,98 (m, 2H), 5,22 (m, 1H), 4,74 (m, 1H), 4,58 (m, 2H), 4,28 (dd,
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J=13,2, 4Hz, 1H), 4,12-3,98 (m, 2H), 3,81 (dd, J=11,6, 4,8Hz, 1H), 2,29 (m,
1H), 1,91-1,19 (m, 8H); ES" MS: 442 (M+1).

Vidu Z-37
(3S,4aR,6aR,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-11,13-dioxo-3-

phenyl-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-
pyrido[1°,2°:4,5 pyrazino[l,2-a][3,1 [benzoxazin-10-carboxamit raxemic

hAQ N - u@

a) (3S4aR,6aR,14aS)-N-[(2 4-Diflophenyl)metyl]-11,13-dioxo-3-phenyl-12-
[(phenylmetyl)oxy]-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-
pyrido[1°,2°:4,5]pyrazino/1,2-a][3,1 ]Jbenzoxazin-10-carboxamit raxemic

Theo cach tuong ty véi cich dugc mo ta trong Vi du Z-35, tu
[(1R,28S,5S)-2-amino-5-phenylxyclohexyl]metanol ~ hydroclorua  (32mg,
0,160mmol) va hgp chat c6 cong thic 16a (30mg, 0,064mmol) thu dugc
(3S,4aR,6aR,14aS)-N-[(2,4-diflophenyl)metyl]-11,13-dioxo-3-phenyl-12-
[(phenylmetyl)oxy]-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-
pyrido[1°,2°:4,5]pyrazino[1,2-a][3,1]benzoxazin-10-carboxamit raxemic
(35mg, 88%) duéi dang chét ran mau trang. '"H NMR (CDCl,;) & 10,41 (m,
1H), 8,38 (s, 1H), 7,66 (m, 2H), 7,40-7,26 (m, 6H), 6,81 (m, 3H), 5,32-5,25
(m, 2H), 5,17 (m, 1H), 4,89 (m, 1H), 4,66-4,62 (m, 2H), 4,26 (dd, J=13,6,
4Hz, 1H), 4,13-4,04 (m, 2H), 3,85 (dd, J=11,2, 4,4Hz, 1H), 2,56 (m, 1H),
2,37 (m, 1H), 2,03-1,64 (m, 6H); ES" MS; 626 (M+1),

b) (3S,4aR,6aR,14aS)-N-[(2 4-Diflophenyl)metyl]-12-hydroxy-11,13-dioxo-3-
phenyl-1,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-
pyrido[1°,2°:4,5]pyrazino/1,2-a][3,1 ]benzoxazin-10-carboxamit raxemic

(35,4aR,6aR,14aS)-N-[(2,4-Diflophenyl)metyl]-11,13-dioxo-3-phenyl-
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12-[(phenylmétyl)oxy]—1 ,3,4,4a,5,6a,7,11,13,14a-decahydro-2H-
pyrido[1°,2:4,5]pyrazino[1,2-a][3,1 ]benzoxazin-10-carboxamit raxemic
(27mg, 0,0432mmol) dugc tao huyén phu trong metanol, 10% trong lugng
Pd/C ( 3mg) dugc thém vao va hydro dugc suc qua hé phan tng vai lan cho
t6i khi phan tng nay dugc xdc nhan 1a hoan thanh bing phuong phip TLC
(5% metanol/diclometan). Huyén phit dugc loc qua xelit rlira gidi bang
metanol/cloform va phan loc dugc cd dui 4p sudt giam va tinh ch€ bing
phuong phiap HPLC dé tao ra hop chit néu & dé muc nay (13mg, 57%) duéi
dang chat rin mau tring. '"H NMR (CDCl;) § 12,40 (br s, 1H), 10,37 (m, 1H),
8,32 (s, 1H), 7,37-7,28 (m, 3H), 7,24-7,15 (m, 4H), 6,79 (m, 2H), 5,78 (br s,
1H), 4,85 (m, 1H), 4,62 (m, 2H), 4,29 (m, 1H), 4,16-4,09 (m, 2H), 3,92 (dd, J
=11,6, 4,8Hz, 1H), 2,58 (m, 1H), 2,46 (m, 1H), 2,07-1,64 (m, 7H); ES" MS:
536 (M+1).

Vi du Z-38

Natri (4aS,6aS,14aS)-10-({[(2,4-diflophenyl)metyl]Jamino }carbonyl)-6-(2-
metyl propyl)-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-~
dodecahydropyrido[l°,2°:4,5pyrazino[1,2-a]quinazolin-12-olat raxemic

a) 1,1-Dimetyletyl [(1S,2R)-2-(hydroxymetyl)xyclohexyl]carbamat raxemic

[(1R,2S,5S)-2- Amino-5-phenylxyclohexyl]metanol hydroclorua
raxemic (800mg, 4,82mmol) dugc hoa tan trong MeOH (40ml) va bis(1,1-
dimetyletyl) dicacbonat (1,16g, 5,30mmol) va trietylamin (4ml, 28,92mmol)
dugc thém vao va hdn hop nay dugc khuay trong 18 gid & nhiét do moi
truong. Dung méi duge loai bo dudi dp sudt giam, etyl axetat va dung dich
natri bicacbonat bao hoa trong nudc dugc thém vao va san phidm duoc chiét

bing etyl axetat. Phan hitu co thu gom dugc 1am kho bang natri sulfat va
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dung moi dugc loai bé duéi 4p sudt gidm. Tinh ché€ bang phwong phdp sic ky
silicagel (gradien rira giai tr hexan:etyl axetat=9:1 dén etyl axetat) tao ra 1,1-
dimetyletyl [(1S,2R)-2-(hydroxymetyl)xyclohexyl]carbamat raxemic
(934mg, 85%) dué6i dang chat rén mau tring. '"H NMR (CDCL;) & 4,87 (m,
1H), 4,03-3,95 (m, 2H), 3,26 (m, 1H), 3,15 (m, 1H), 1,73-1,48 (m, 5H), 1,38
(s, 9H), 1,27-1,15 (m, 3H), 0,887 (m, 1H).

b) 1,1-Dimetyletyl [(1S,2R)-2-formylxyclohexyl]carbamat raxemic

Dung dich chia dimetylsulfoxit (0,2ml, 2,88mmol) trong diclometan
(3ml) & -78°C dugc bd sung nho giot oxalyl clorua (0,72ml, 1,44mmol). Hén
hgp nay dugc khudy trong 10 phdt va 1,]1-dimetyletyl [(1S,2R)-2-
(hydroxymetyl)xyclohexyl]carbamat raxemic (220mg, 0,961mmol) trong
diclometan dugc thém nhd giot vao va khudy trong 10 phit. Trietylamin
(0,53ml, 3,84mmol) dugc bd sung tix tir v hén hgp phan ting dugc khudy & -
78°C trong 1 gid va dé tang nhiét do dén nhiét o0 moi trudong. Nudc duoc
thém vio va san phdm duogc chiét bang diclometan. Phan hitu co thu gom
duoc rira bing nudc muéi va dugc 1am kho bang natri sulfat. Loai dung moi
du6i dp sudt giam tao ra  1,1-dimetyletyl  [(1S,2R)-2-
formylxyclohexyl]carbamat raxemic (223mg, dinh lugng) dudi dang dau mau
vang. '"H NMR (CDCl,) 8 9,61 (s, 1H), 5,19 (m, 1H), 3,88 (m, 1H), 2,61 (m,
1H), 1,85 (m, 1H), 1,63-1,49 (m, 4H), 1,37-1,16 (m, 12H).

c)1,1-Dimetyletyl ((1S,25)-2-{[(2-metylpropyl)aminometyl}xyclohexyl)-

carbamat raxemic

1,1-Dimetyletyl  [(1S,2R)-2-formylxyclohexyl]carbamat  raxemic
(223mg, 0,982mmol) dugc hoa tan trong dicloetan va 2-metylpropylamin
(0,15ml, 1,47mmol) va natri triaxetoxybohydrua (290mg, 1,37mmol) dugc
thém vao va hén hgp phan tng nay dugc khudy & nhiét do moi truong trong
18 gid. Dung dich natri bicacbonat trong nuéc dugc thém vao va san phim
dugc chiét bing diclometan. Phin chiét thu gom dugc 1am kho béng natri
sulfat va dung moi duogc loai bo dudi ap suat giéfn. Tinh ch€ bang phuong

phdp sic ky silicagel (gradien rira giai tr diclometan dén 1% amoni
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hydroxit/19% metanol/80% diclometan) tao ra 1,1-dimetyletyl((1S,2S)-2-
{[(2-metylpropyl)amino]metyl }-xyclohexyl)-carbamat  raxemic  (112mg,
40%) dudi dang diu khong mau trong sudt. '"H NMR (CDCl,) § 6,06 (br s,
1H), 3,76 (br s, 1H), 2,63 (m, 1H), 2,43-2,37 (m, 2H), 2,25 (m, 1H), 1,81 (m,
1H), 1,71-1,59 (m, 3H), 1,44-1,32 (m, 14H), 1,27-1,19 (m, 2H), 0,866 (m,
6H).

d) (18,25)-2-{[(2-Metylpropyl)amino]metyl}xyclohexanamin hydroclorua

raxemic
Theo céch twong tu v6i cach duge mo ta trong Vi du Z-3, budc e,

tr  1,1-dimetyletyl((1S,2S)-2-{[(2-metylpropyl)amino]metyl }-xyclohexyl)-
carbamat raxemic (112mg, 0,394mmol), thu duoc (1S,25)-2-{[(2-
metylpropyl)-amino]-metyl}xyclohexanamin hydroclorua (130mg, >100%)
du6i dang chat ran mau tring. '"H NMR (metanol-d,/CDCL;) § 8,68-8,28 (m,
1H), 3,62 (brs, 1H), 3,26 (m, 1H), 2,83-2,78 (m, 3H), 2,54 (br s, 1H), 2,12
(m, 1H), 1,82-1,66 (m, 3H), 1,53-1,39 (m, 5H), 0,96 (m, 6H), 0,766 (m, 1H).

e) (4aS,6aS,14aS)-N-[(2,4-Diflophenyl)metyl]-6-(2-metylpropyl)-11,1 3-
dioxo-12-[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5 pyrazino/1,2-a]quinazolin-10-carboxamit

Theo cich tuong tu véi cach duge mo ta trong Vi du Z-35, tir (1S,2S)-
2-{[(2-metylpropyl)-amino]-metyl } xyclohexanamin hydroclorua raxemic
(130mg, 0,508mmol) va hgp chat cé cong thic 16a (55mg, 0,117mmol), thu
dugc  (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-(2-metylpropyl)-11,13-
dioxo-12-[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[ 1,2-a]quinazolin-10-carboxamit
raxemic (44mg, 62%) v6i d.r=12:1. '"H NMR (CDCL,) & 10,46 (m, 1H), 8,33
(s, 1H), 7,59 (m., 2H), 7,37-7,24 (m, 4H), 6,79 (m, 2H), 5,30-5,23 (m, 2H),
4,75-4,56 (m, 3H), 4,23-4,09 (m, 3H), 2,69-2,66 (m, 2H), 2,21-1,98 (m, 3H),
1,80 (m, 1H), 1,71-1,33 (m, 6H), 1,26-1,19 (m, 2H), 0,810 (m, 3H), 0,720
(m, 3H); ES" MS: 605 (M+1).
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f) (4aS,6aS,14aS)-N-[(2 4-Diflophenyl)metyl]-12-hydroxy-6-(2-metylpropyl)-
11,13-dioxo-1,2,34,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido/1°,2°:4,5 | pyrazino[1,2-a]quinazolin-10-carboxamit

raxemic

Theo cach tuong ty véi ciach dugc mo ta trong Vi du Z-37, tu
(4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-(2-metylpropyl)-11,13-dioxo-
12-[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2:4,5]pyrazino[1,2-a]Jquinazolin-10-carboxamit
raxemic (39mg, 0,064mmol) va 10% trong lugng Pd/C (7mg), thu dugc
(4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-6-(2-metylpropyl)-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]Jquinazolin-10-carboxamit
raxemic (36mg, > 100%) dudi dang chét rin mau nau vang nhat. 'H NMR
(CDCl;) 6 12,60 (br s, 1H), 10,43 (br s, 1H), 8,25 (s, 1H), 7,35 (m, 1H), 6,78
(m, 2H), 4,77 (m, 1H), 4,63 (m, 2H), 4,49 (br s, 1H), 4,30-4,13 (m, 2H),
3,63-3,40 (m, 2H), 2,88-2,71 (m, 2H), 2,32-2,21 (m, 2H), 2,05 (m, 1H), 1,88-
1,11 (m, 7H), 0,830 (m, 3H), 0,760 (m, 3H); AP* MS: 515 (M+1).

g) Natri (4aS,6aS,14aS)-10-({/(2,4-
diflophenyl)metyl]amino}carbonyl)-6-(2-metylpropyl)-11,13-dioxo-
1,2,34,4a,5,6,6a,7,11,13,14a-dodecahydropyrido/1°,2’:4,5]pyrazino/1,2-

alquinazolin-12-olat raxemic

Theo cach tuong tu vGi cidch dugc mod .té trong Vi du Z-1, t
(4aS,6a8S,14aS)-N-[(2,4-diflophenyl)metyl]-12-hydroxy-6-(2-metylpropyl)-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (37mg, 0,071mmol) va dung dich natri hydroxit 1N (0,07ml), thu
dugc hgp chét néu & dé muc nay dudi dang chat rin mau vang (26mg, 68%).
'H NMR (DMSO-dy) 8 10,73 (m, 1H), 7,94 (s, 1H), 7,32 (m, 1H), 7,19 (m,
1H), 7,00 (m, 1H), 4,59-4,41 (m, 3H), 4,28 (m, 2H), 4,14 (br s, 1H), 2,63-
2,60 (m, 2H), 1,98-1,61 (m, 5H), 1,48-1,36 (m, 4H), 0,997 (m, 3H), 0,760
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(m, 3H), 0,660 (m, 2H); AP* MS: 515 (M+1 cua axit ty do).
Vidu Z-39

(6aR,7aS,11aS)-N-[(2,4-Diflophenyl)metyl]-1-hydroxy-2,13-dioxo-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6 H-pyrido[1°,2°:4,5]pyrazino[1,2-
albenzimidazol-3-carboxamit '

N

va
Vidu Z-40
(6aS,7a8,11aS)-N-[(2,4-Diflophenyl)metyl]-1-hydroxy-2,13-dioxo-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[l°,2°:4,5][pyrazino[l,2-

albenzimidazol-3-carboxamit

a) (6aR,7aS,11aS)-N-[(2 4-Diflophenyl)metyl]-2,13-dioxo-1-
[(phenylmetyl)oxy]-2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-
pyrido[1°,2°:4,5 pyrazino/1,2-a]benzimidazol-3-carboxamit va
(6aS,7aS,11aS)-N-[(2 4-diflophenyl)metyl]-2,13-dioxo-1-[(phenylmetyl)oxy]-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2°:4,5 ] pyrazino/1,2-

albenzimidazol-3-carboxamit

Theo cach tuong tu v6i cach duge mo ta trong Vi du Z-2, tir [(1S,2S)-2-
aminoxyclohexyl]amin (122mg, 1,07mmol) va hgp chat c¢6 cong thic 16a
(200mg, 0,426mmol), thu dugc (6aR,7aS,11aS)-N-[(2,4-diflophenyl)metyl]-
2,13-dioxo-1-((phenylmetyl)oxy]-2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-
pyrido[1°,2°:4,5]pyrazino[1,2-a]benzimidazol-3-carboxamit ~ (58mg)  va
(6aS,7aS,11aS)-N-[(2,4-diflophenyl)metyl]-2,13-dioxo-1-[(phenylmetyl)oxy]-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2’:4,5]pyrazino[1,2-
a]benzimidazol-3-carboxamit (10,6mg) sau khi tdch cac chdt dong phan

khong d6i quang bdng cdch st dung phuong phdp sic ky silicagel
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(0-12% metanol/diclometan). (6aR,7aS,11aS)-N-[(2,4-
Diflophenyl)metyl]-2,13-dioxo-1-[(phenylmetyl)oxy)-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2’:4,5]pyrazino[1,2-
a]benzimidazol-3-carboxamit (cht y&€u): '"H NMR (CDCl;) § 10,40 (m, 1H),
8,33 (s, 1H), 7,57 (m, 2H), 7,40-7,25 (m, 4H), 6,81 (m, 2H), 5,32 (d, J=10Hz,
1H), 5,13 (d, J=10Hz, 1H), 4,64-4,58 (m, 3H), 4,21 (dd, /=12,4, 3,2Hz, 1H),
3,79 (m, 1H), 3,04, (m, 1H), 2,73 (m, 1H), 2,53 (Iﬁ, 1H), 2,01-1,79 (m, 4H),
1,36-1,24 (m, 4H); ES™ MS: 535 (M+1). (6aS,7aS,11aS)-N-[(2,4-
Diflophenyl)metyl]-2,13-dioxo-1-[(phenylmetyl)oxy]-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2°:4,5]pyrazino[1,2-
a]benzimidazol-3-carboxamit (chat déng phan khong doi quang thi yé&u): 'H
NMR (CDCl,) 6 10,33 (m, 1H), 8,28 (s, 1H), 7,61 (m, 2H), 7,39-7,28 (m,
3H), 6,79 (m, 2H), 5,29 (d, J=9,6Hz, 1H), 5,05 (d, J=9,6Hz, 1H), 4,84 (m,
1H), 4,60 (m, 2H), 3,90-3,84 (m, 2H), 3,07 (m, 1H), 2,75 (m, 1H), 2,49 (m,
1H), 2,07 (m, 1H), 1,90-1,51 (m, 4H), 1,33-1,19 (m, 4H); s6 li¢u MS phu hop
vGi s6 ligu cua chat dong phan khong d6i quang cua né.

b) Boivoi Vi du Z-39

(6aR,7aS,11aS)-N-[(2 4-Diflophenyl)metyl]-1-hydroxy-2,13-dioxo-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2°:4,5]pyrazino/1,2-

albenzimidazol-3-carboxamit

Theo cach tuong tu vé6i cach duge mo ta trong Vi du Z-37, tit chat dong
phan khong d6i quang chi yéu duge di€u ché trong bude a (6aR,7aS,11aS)-N-
[(2,4-diflophenyl)metyl]-2,13-dioxo-1-((phenylmetyl)oxy]-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2°:4,5]pyrazino[1,2-
a]benzimidazol-3-carboxamit (7mg, 0,0131mmol) v 10% trong lugng Pd/C
(lugng xidc tidc) thu dugc (6aR,7aS,11aS)-N-[(2,4-diflophenyl)metyl]-1-
hydroxy-2,13-dioxo-2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-
pyrido[1°,2°:4,5]pyrazino[1,2-a]benzimidazol-3-carboxamit (2,8mg, 48%)
sau khi tinh ch€ bing phuong phdp HPLC. 'H NMR (CDCL,) § 12,15 (br s,
1H), 10,42 (br s, 1H), 8,31 (s, 1H), 7,36 (m, 1H), 6,80 (m, 2H), 5,01 (m, 1H),
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4,63 (m, 2H), 4,16 (m, 1H), 3,96 (m, 1H), 3,06-2,93 (m, 2H), 2,61 (m, 1H),
2,18 (m, 1H), 1,93 (m, 1H), 1,60-1,13 (m, 4H), 0,893-0,840 (m, 2H); ES'
MS: 445 (M+1).

c¢) Boi vai Vi du Z-40

(6aS,7aS,11aS)-N-/(2,4-Diflophenyl)metyl]-1-hydroxy-2,13-dioxo-
2,6a,7,7a,8,9,10,11,11a,13-decahydro-6H-pyrido[1°,2°:4,5]pyrazino[1,2-
albenzimidazol-3-carboxamit

Theo céch tuong ty v6i cdch dugc mo ta trong Vi du Z-37, tix chét dong
phan khong d6i quang chu yéu (30mg, 0,0561mmol), thu dugc & bubc a va
10% trong lugng Pd/C (lugng xiuc tac), thu dugc (6aS,7aS,11aS)-N-[(2,4-
diflophenyl)metyl]-1-hydroxy-2,13-dioxo-2,6a,7,7a,8,9,10,11,11a,13-
decahydro-6H-pyrido[1°,2°:4,5]pyrazino[1,2-a]Jbenzimidazol-3-carboxamit
du6i dang chat rdan mau tring (15mg, 60%) sau khi tinh ch& biang phuong
phédp HPLC. 'H NMR (metanol-d,/CDCl,) § 10,41 (m, 1H), 8,25 (s, 1H), 7,30
(m, 1H), 6,77 (m, 2H), 4,77 (m, 1H), 4,57 (m, 2H), 4,45 (m, 1H), 3,91 (m,
1H), 3,12 (m, 1H), 2,67 (m, 1H), 2,12 (m, 1H), 1,87-1,84 (m, 2H), 1,47-1,33
(m, 4H); ES* MS: 445 (M+1).
Vidu Z-41

(5a8,14aS)-N-[(2,4-Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,4,5a,6,10,12,14,14a-decahydropyrido[l,2-
alpyrido[1°,2°:3,4]imidazo[1,2-d]pyrazin-9-carboxamit

OH O
Fx F @) x H
N
O I
O
a) (5a8,14aS)-N-[(2,4-Diflophenyl)metyl]-10,12-dioxo-11-

[(phenylmetyl)oxy] 1,2,3,4,5a,6,10,12,14,14a-decahydropyrido/1,2-
alpyrido/1°,2°:3,4]imidazo[1,2-d]pyrazin-9-carboxamit

Theo céch tuong tu véi cach dugec mo ta trong Vi du Z-18, tir hop chat
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co6 cong thuc 16a (50mg, 0,108mmol) va [(ZS)—2—piperidinylmetyl]amin
hydroclorua (50mg, 0,269mmol dugc di€u ché theo cich tugng tu nhu dugc
mo ta trong Vi du Z-18), thu dugc (5aS,14aS)-N-[(2,4-diflophenyl)metyl]-
10,12-dioxo-11-[(phenylmetyl)oxy] 1,2,3,4,5a,6,10,12,14,14a-
decahydropyrido[1,2-a]pyrido[1°,2’:3,4]imidazo[1,2-d]pyrazin-9-carboxamit
(40mg, 78%), 'H NMR (CDCl,) & 10,43 (m, 1H), 8,38 (s, 1H), 7,59 (m, 2H),
7,59-7,25 (m, 4H), 6,81 (m, 2H), 5,38 (d, J=10Hz, 1H), 5,19 (d, J=10Hz, 1H),
4,65-4,62 (m, 2H), 4,20 (dd, J=12, 2,8Hz, 1H), 4,00 (dd, /=12,4, 2,8Hz, 1H),
3,85 (m, 1H), 3,74 (m, 1H), 3,27 (m, 1H), 2,99 (m, 1H), 2,43 (m, 1H), 2,24
(m, 1H), 1,94-1,87 (m, 2H), 1,77-1,58 (m, 2H), 1,39-1,24 (m, 2H); ES* MS:
535 (M+1).

b) (5aS8,14aS)-N-/(2,4-Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,34,5a,6,10,12,14,14a-decahydropyrido/1,2-
alpyrido[1°,2°:3 4]imidazo[1,2-d]pyrazin-9-carboxamit

Theo céch twong tu véi cach dugc moéd ta trong Vi du Z-37, tx
(5aS,14aS)-N-[(2,4-diflophenyl)metyl]-10,12-dioxo-11-[(phenylmetyl)oxy]
1,2,3,4,52,6,10,12,14,14a-decahydropyrido[1,2-
a]pyrido[1°,2’:3,4]imidazo[1,2-d]pyrazin-9-carboxamit (18mg, 0,0337mmol)
va 10% trong luong Pd/C (lugng xic tic) di€u ché dugc hgp chat néu & dé
muc nay dudi dang chét ran mau tring (13mg, 87%) sau khi tinh ché bing
phuong phap HPLC. '"H NMR (CDCl,) § 11,71 (br s, 1H), 10,36 (br s, 1H),
8,31 (s, 1H), 7,34 (m, 1H), 6,78 (m, 2H), 4,64-4,57 (m, 2H), 4,28 (m, 1H),
4,12 (m, 1H), 3,92-3,89 (m, 2H), 3,22 (m, 1H), 3,04 (m, 1H), 2,49 (m, 1H),
2,28 (m, 1H), 1,97-1,89 (m, 2H), 1,78 (m, 1H), 1,66-1,60 (m, 2H), 1,43-1,36
(m, 2H); ES* MS: 4,45 (M+1).

Vidu Z-42

(4aR,14aR)-N-[(2,4-Diflophenyl)metyl]-9-hydroxy-8,10-dioxo-
2,3,4,4a,5,6,8,10,14,14a-decahydro-1H-pyrido[1,2-
clpyrido[1°,2°:4,5[pyrazino[1,2-a]pyrimidin-11-carboxamit
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OH O

Fm“wm%”

a) Phenylmetyl (2R)-2-(hydroxymetyl)-1-piperidincarboxylat

Theo céch tuong ty véi cach duge mo ta trong Vi du Z-3a, tir axit (2R)-
1-{[(phenylmetyl)oxy]cacbonyl}-2-piperidincarboxylic (4,93g, 18,75mmol),
thu dugc phenylmetyl (2R)-2-(hydroxymetyl)—1-piperidincarboxylat (2,24,
48%) duéi dang dau, ddu nay hod ran khi dé yén thanh chat rin mau tring. 'H
NMR (CDCly) 6 7,36-7,26 (m, 5H), 5,18-5,10 (m, 2H), 4,37 (m, 1H), 4,03
(m, 1H), 3,84 (m, 1H), 3,63 (m, 1H), 2,96 (br s, 1H), 1,71-1,42 (m, 6H).

b) Phenylmetyl (2R)-2-(xyanometyl)-1 -piperidincafboxylat

Theo cich twong ty véi cich dugc mod ta trong Vi du Z-3b, ti
phenylmetyl (2R)-2-(hydroxymetyl)-1-piperidincarboxylat (1,09¢,
4,38mmol), thu dugc phenylmetyl (2R)-2-({[(4-
metylphenyl)sulfonyl]oxy }metyl)-1-piperidincarboxylat (1,05g, 59% khong
tinh khiét vi chifa san phdm phu khong xdc dinh dugc tinh chit) dudi dang
dau khong mau trong sudt sau khi tinh ché bang céch st dung phuong phép
sac ky silicagel (10-100% etyl axetat-hexan). Cin st dung hop chét nay &
budc ti€p theo ngay khi c6 thé vi bi bién chét rat nhanh. Theo cdch tuong tu
v6i ciach dugc mo td trong Vi du Z-3c, tr phenylmetyl (2R)-2-({{(4-
metylphenyl)sulfonyl } oxy }metyl)-1-piperidincarboxylat (1,05g, 2,61mmol)
va natri Xyanua (383mg, 7,82mmol), thu dugc phenylmetyl (2R)-2-
(xyanometyl)-1-piperidincarboxylat (171mg, 25%) duéi dang dau mau vang.
'H NMR (CDCl,) § 7,35-7,29 (m, 5H), 5,13 (s, 2H), 4,65 (m, 1H), 4,10 (m,
1H), 2,96 (m, 1H), 2,60 (m, 2H), 1,82-1,67 (m, 4H), 1,54-1,39 (m, 2H).

d) Phenylmetyl (2R)-2-(2-aminoetyl)-1-piperidincarboxylat

Theo cich tuong tu véi cach dugc mo ta trong Vi du Z-3d, tir
phenylmetyl (2R)-2-(xyanometyl)-1-piperidincarboxylat (171mg,
0,663mmol), thu dugc phenylmetyl . (2R)-2-(2-aminoetyl)-1-
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piperidincarboxylat (119mg, 68%) dudi dang ba khong mau trong suét. 'H
NMR (CDCly) 6 7,32-7,25 (m, 5H), 5,08 (m, 2H), 4,39 (br s, 1H), 4,01 (br s,
1H), 2,78 (m, 1H), 2,60-2,56 (m, 2H), 1,95-1,86 (m, 3H), 1,63-1,35 (m, 6H).

e) {2-/(2R)-2-Piperidinyl]etyl}amin

Phenylmetyl  (2R)-2-(2-aminoetyl)-1-piperidincarboxylat (119mg,
0,454mmol) dugc hoa tan trong metanol va 10% trong lugng Pd/C (120mg)
dugc thém vao. Hydro dugc suc qua dung dich trong 15 phit va hén hgp phan
tng dugc khudy & 4p sudt hydro 1a latm (100Kpa) trong 18 gi¢ cho t6i khi
phéan tng dugc xdc dinh 1a hoan thanh bang phuong phip TLC (1% amoni
hydroxit/19% metanol/80% diclometan). Huyén phit dugc loc qua xelit rira
gidi bing metanol va phan loc dugc c6 cin than dudi 4p sudt gidm dé tao ra
chat 16ng khong mau trong sudt (58mg, dinh lugng). '"H NMR (CDCl,) & 2,99
(m, 1H), 2,71-2,66 (m, 2H), 2,57-2,48 (m, 2H), 1,72 (m, 1H), 1,61-1,52 (m,
2H), 1,48-1,42 (m, 2H), 1,35-1,25 (m, 2H), 1,05 (m, 1H).

f) (4aR,14aR)-N-[(2 4-Diflophenyl)metyl]-8,10-dioxo-9-[(phenylmetyl)oxy]-
2,344a,5,6,8,10,14,14a-decahydro-1H-pyrido/1,2-
c]pyrido/1°,2°:4,5]pyrazino/1,2-a]pyrimidin-11-carboxamit

Theo céach tuong tu v6i cach duge mo ta trong Vi du Z-35, tir hgp chat
c6 cong thuc 16a (50mg, 0,106mmol) va {2-[(2R)-2-piperidinyl]etyl }amin
(58mg, 0,454mmol), thu dugc (4aR,14aR)-N-[(2,4-diflophenyl)metyl]-8,10-
dioxo-9"[(phenylmetyl)oxy]-2,3,4,4a,5,6,8,10,14,14é-decahydro-1H-
pyrido[1,2-c]pyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-11-carboxamit
(47mg, 81%). '"H NMR (CDCI,) 8 10,50 (br s, 1H), 8,33 (s, 1H), 7,60 (s, 2H),
7,38-7,24 (m, 4H), 6,80 (m, 2H), 5,29-5,22 (m, 2H), 4,66-4,56 (m, 3H), 4,30
(m, 1H), 4,19 (m, H), 3,78 (br s, 1H), 2,86-2,80 (m,
2H), 2,18 (br s, 1H), 1,94 (m, 1H), 1,68-1,36 (m, 6H), 1,23 (br s, 2H); ES*
MS; 549 (M+1).

g) (4aR,14aR)-N-[(2 4-Diflophenyl)metyl]-9-hydroxy-8,10-dioxo-
2,34,4a,5,6,8,10,14,14a-decahydro-1H-pyrido/1,2-
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c/pyrido/1°,2°:4,5]pyrazino/1,2-a] pyrimidin-11-carboxamit

Theo cich twong tu véi cich dugc mo ta trong Vi du Z-37, tu
(4aR,14aR)-N-[(2,4-diflophenyl)metyl]-8,10-dioxo-9-[(phenylmetyl)oxy]-
2,3,4,4a,5,6,8,10,14,14a-decahydro-1H-pyrido[1,2-
c]pyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-11-carboxamit (47mg,
0,0857mmol) va lugng xuc tdc 10% trong lugng Pd/C, thu dugc hop chit néu
& dé muc nay duéi dang chét rin mau tring (19mg, 54%) sau khi tinh ché
bing phuong phdp HPLC. '"H NMR (CDCl,) 6 10,49 (m, 1H), 8,29 (s, 1H),
7,34 (m, 1H), 6,79 (m, 2H), 4,67-4,56 (m, 3H), 4,41 (m, 1H), 4,20 (m, 1H),
3,93 (s, 1H), 2,94-2,87 (m, 2H), 2,28 (br s, 1H), 2,01 (m, 1H), 1,68-1,54 (m,
4H), 1,44 (m, 1H), 1,29-1,23 (m, 3H), 0,850 (m, 1H); ES" MS: 459 (M+1).
Vidu Z-43

(4R,12aR)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-metylbutyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-

alpyrimidin-9-carboxamit

OH O :
F - 0) EN N/'j
N X N\/Q\N
F 0 H j\

a) [(3R)-3-Aminobutyl](3-metylbutyl)amin dihydroclorua

Hop chat néu & dé muc nay duogc di€u ché theo cdch tuong tu dugc mo
ta trong Vi du Z-32. '"H NMR (400MHz, CDCl,/CD;0D) & 0,87 (d, J=5,2Hz,
6H), 1,32 (m, 3H), 1,61 (m, 3H), 2,10-2,20 (m, 2H), 2,90-3,04 (m, 4H), 3,45
(m, 1H), 8,23 (br, < 1H), 8,96 (br, < 1H).

b) (4R,12aR)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-
metylbutyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 pyrazino/1,2-a]pyrimidin-9-carboxamit

Hop chat néu 6 dé muc nay dugc diéu ché€ theo hai budc bang cich s
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dung quy trinh twong tu v6i quy trinh dugc mo ta trong Vidu Z-2. Hop chat
c6 cong thic 16a (40mg, 0,085mmol) va [(3R)-3-aminobutyl](3-
metylbutyl)amin ty do (46mg, 0,35mmol) dugc cho phan ung trong
diclometan (2ml) cung vG6i axit axetic dé tao ra (4R,12aR)-N-[(2,4-
diflophenyl)metyl]-4-metyl-1-(3-metylbutyl)-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (44mg,
90%) dudi dang mang mong. Hop chat nay dugc hydro hod & budc thi hai
nhu dugc moé td trong Vi du Z-2 dé tao ra (4R,12aR)-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-metylbutyl)-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (11mg, 30%) dudi dang chdt rin mau tring nhd. 'H NMR
(400MHz, CDCl,) 6 0,84 (d, J=6,8Hz, 3H), 0,86 (d, J =6,8Hz, 3H), 1,24-1,36
(m, 5SH), 1,47-1,53 (m, 2H), 2,02-2,11 (m, 1H), 2,36-2,43 (m, 1H), 2,54-2,61
(m, 1H), 2,77-2,92 (m, 2H), 4,16-4,26 (m, 2H), 4,44 (m, 1H), 4,62-4,64 (m,
2H), 4,95-5,02 (m, 1H), 6,75-6,81 (m, 2H), 7,31-7,37 (m, 1H), 8,27 (s, 1H),
10,43 (m, 1H), 12,54 (s, 1H); ES* MS: 489 (M+1).

Vi du Z-44

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5[pyrazino[1,2-

aJpyrimidin-9-carboxamit

- o OH O J
g mﬁ”]
e Sy

a) [(3S)-3-Aminobutyl](1-metyletyl)amin dihydroclorua

Hop chat néu & dé muc nay dugc di€u ché theo cich twong tu duoc mo
ta trong Vi du Z-29. 'H NMR (400MHz, CDCl,/CD,OD) & 1,20-1,25 (m,
9H), 1,93-2,02 (m, 2H), 2,92 (m, 2H), 3,20-3,29 (m, 2H), 8,04 (br, < 1H),
8,64 (br, < 1 H).
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b) (4S,12aS)-N-[(2,4-Diflophenyl)metyl] -7—hydr0xj—4-metyl-] -(1-metyletyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2’:4,5 | pyrazino/1,2-

alpyrimidin-9-carboxamit

Hop chat néu & dé muc nay duogc diéu ché theo hai budc bang cich sur
dung quy trinh tuwong tu véi quy trinh duge mo ta trong Vidu Z-2.  Hop
chidt cé cong thic 16a (60mg, 0,13mmol) va [(3S)-3-aminobutyl](1-
metyletyl)amin  ty do (55mg, 0,42mmol) dugc cho phan tng trong
diclometan (2ml) cing véi axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-4-metyl-1-(1-metyletyl)-6,8-dioxo-7-[(phenylmetyl)oxy]-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (40mg, 57%) du6i dang mang mdng. Hop chat nay duoc hydro
hod & budc thit hai nhu dugec mo ta trong Vi du Z-2 d€ tao ra (4S,12aS)-N-
[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-6,8-dioxo-
1,2,3,1,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (17mg, 50%) duGi dang chat rdn mau tring nhd. 'H NMR
(400MHz, CDCly) 6 1,02 (d, J=6,4Hz, 3H), 1,07 (d, J=6,4Hz, 3H), 1,33 (d,
J=7,2Hz, 3H), 1,55-1,58 (m, 1H), 1,94-2,03 (m, 1H), 2,70-2,77 (m, 1H),
2,81-2,86 (m, 1H), 3,11-3,18 (m, 1H), 4,17 (dd, J=3,0, 13,8Hz, 1H), 4,32 (dd,
J=3,2, 14,0Hz, 1H), 4,48 (m, 1H), 4,59-4,69 (m, 2H), 4,97-5,00 (m, 1H),
6,77-6,83 (m, 2H), 7,33-7,39 (m, 1H), 8,28 (s, 1H), 10,50 (m, 1H), 12,55 (s,
1H); ES* MS: 461 (M+1).

Vi du Z-45

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-metylbutyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5pyrazino[1,2-

alpyrimidin-9-carboxamit

OH O
SRS S 9L
- 3
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a) [(3S)-3-Aminobutyl](3-metylbutyl)amin dihydroclorua

Hop chit néu & dé muc nay dugc di€u ché theo cich tuong tu dugc mo
ta trong Vi du Z-32. '"H NMR (400MHz, CDCI,/CD,0D) § 0,86 (d, J =5,6Hz,
6H), 1,27 (d, J=6,0Hz, 3H), 1,58 (m, 3H), 2,03-2,14 (m, 2H), 2,87-2,99 (m,
4H), 3,38 (m, 1H), 8,15 (br, < 1H), 8,87 (br, < 1H).

b) (4S,12aS)-N-[(2 4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-metylbutyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2°:4,5 |pyrazino/1,2-

a]pyrimidin-9-carboxamit

Hop chét néu & d€ muc nay duogc di€u ché€ theo hai budc bang cach su
dung quy trinh twong ty véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (0,1,00g, 0,21lmmol) va [(3S)-3-aminobutyl](3-
metylbutyl)amin tu do (0,104g, 0,66mmol) dugc cho phan Ung trong
diclometan (2ml) clng v6i axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-4-metyl-1-(3-metylbutyl)-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (88mg,
72%) dudi dang mang moéng. Hop chét nay dugc hydro hod & budc thd hai
nhuy dugc moé ta trong Vi du Z-2 d€ tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-4-metyl-1-(3-metylbutyl)-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’ :4,5]pyrazino[1 ,2-a]pyrimidin-9-
carboxamit (55mg, 74%). 'H NMR (400MHz, CDCl,) & 0,84 (d,

J=6,4Hz, 3H), 0,85 (d, /=6,4Hz, 3H), 1,24-1,37 (m,
5H), 1,45-1,53 (m, 2H), 2,02-2,11 (m, 1H), 2,37-2,44 (m, 1H), 2,56-2,63 (m,
1H), 2,80-2,92 (m, 2H), 4,22-4,29 (m, 2H), 4,45 (s, 1H), 4,62-4,63 (m, 2H),
4,97-5,00 (m, 1H), 6,75-6,82 (m, 2H), 7,31-7,37 (m, 1H), 8,37 (s, 1H), 10,48
(m, 1H), 12,53 (br, 1H); ES* MS: 489 (M+1),

Vi du Z-46

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-6 ,8-dioxo-1-(3-
pyridinylmetyl)-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-
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a] pyrimidin-9-carboxamit

OH O

F = O N
Qv*m |
F 0 H‘\@
=

a) 1,1-Dimetyletyl {(1S)-1-metyl-3-[(3-
pyridinylmetyl)amino]propyl}carbamat

Diamin dugc bao vé dugc diéu ché€ bing cach st dung quy trinh duogc
cai bién nhu dugc mo ta trong Vi du Z-32. Dung dich chita 1,1-dimetyletyl
[(1S)-3-amino-1-metylpropyl]Jcarbamat ~ (0,296g, 1,6mmol) va  3-
pyridincarboxaldehyt (120ul, 1,3mmol) trong hén hgp bao gébm dicloetan va
tetrahydrofuran khan (10ml, 1:1) dugc xr 1y bang axit axetic (374ul,
6,6mmol) va khudy trong 30 phut. Natri triaxetoxybohydrua (0,444g,
2,1mmol) dugc thém vao va dung dich dugc khudy trong 2 gio. Chat tao ra
dugc xr 1y va tinh ché nhu dugc mo ta trong Vi du Z-32 dé tao ra 1,1-
dimetyletyl {(1S)-1-metyl-3-[(3-pyridinylmetyl)amino]propyl } carbamat
(0,245g, 66%) dudi dang dau trong suét. '"H NMR (400MHz, CDCl,) 6 1,12
(d, 6,4Hz, 3H), 1,42 (s, 9H), 1,46-1,54 (m, 1H), 1,68 (m, 1H), 2,61-2,75 (m,
2H), 3,73-3,80 (m, 3H),
4,86 (m, 1H), 7,22-7,24 (m, 1H), 7,68 (d, J=8,0Hz, 1H), 8,48 (m, 1H), 8,53
(m, 1H).

b) [(3S)-3-Aminobutyl](3-pyridinylmetyl)amin dihydroclorua

Hop chat néu & d€ muc nay duogc diéu ché theo cdch tuong tu dugc mo
ta trong Vi du Z-29.

c¢) (4S,12aS)-N-[(2 4-Diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-(3-
pyridinylmetyl)-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 |pyrazino[1,2-

a] pyrimidin-9-carboxamit

Hop chit néu ¢ d¢ muc nay dugc di€u ché theo hai budc bang céach st
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dung quy trinh tuong ty véi quy trinh duge mo ta trong Vi du Z-2. Hgp chat
c6 cong thic 16a (60mg, O0,13mmol) va [(3S)-3-aminobutyl](3-
pyridinylmetyl)amin ty do (83mg, 0,47mmol) dugc cho phan tng trong
diclometan (2ml) cing véi axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-4-metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-1-(3-
pyridinylmetyl)-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2:4,5]pyrazino[1,2-a]
pyrimidin-9-carboxamit (72mg, 95%) duéi dang mang moéng. Hop chét nay
dugc hydro ho4 & buéc thit hai nhu dugc mo ta trong Vi du Z-2 dé€ tao ra
(4S,12aS)-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-(3-
pyridinylmetyl)-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 |pyrazino[1,2-a]
pyrimidin-9-carboxamit (34mg, 56%) dudi dang chét rdn mau tring nhd. 'H
NMR (400MHz, CDCl,) ¢ 1,37 (d, J=6,8Hz, 3H), 1,43-1,47 (m, 1H), 2,12
(m, 1H), 2,60-2,92 (m, 2H), 3,53 (d, J=14,0Hz, 1H), 3,82 (d, J=14,4Hz, 1H),
4,23-4,31 (m, 2H), 4,55-4,64 (m, 3H), 5,06-5,11 (m, 1H), 6,75-6,82 (m, 2H),
7,20-7,23 (m, 1H), 7,31-7,36 (m, 1H), 7,50 (m, 1H), 7,92 (s, 1H), 8,48 (s,
1H), 10,39 (m, 1H), 12,5 (br, 1H); ES* MS: 510 (M+1).

Vidu Z-47

(4S,12a8)-1-Xyclopropyl-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6 ,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 [pyrazino[1,2-

a|pyrimidin-9-carboxamit

OH

- oK N%

\Q\/N SNy
F 0 HA

a) 1,1-Dimetyletyl [(1S)-1-metyl-3-oxopropyl]carbamat

Dung dich dugc khudy tron chda 1,1-dimetyletyl [(1S)-2-xyano-1-
metyletyl]carbamat (0,656g, 3,56mmol) trong ete khan da dugc lam lanh dén
-40°C dugc bé sung nho giot dung dich diisobutyl nhom hydrua 1,0M trong
hexan (14,2ml, 14,2mmol) trong 20 phit. Viéc khudy tron duogc ti€p tuc &

nhiét do nay trong 20 phiit nita. Dung dich mau vang dugc t6i bang muoi
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Rochelle va hén hop tao ra dugc khudy & nhiét do trong phong trong 1 gid.
Chat ran dugc loc qua xelit va rira bang EtOAc. Lép hitu co dugc rira bing
nudc mudi, co, va sic ky nhanh (10-100% EtOAc/hexan) dé tao ra 1,1-
dimetyletyl [(1S)-1-metyl-3-oxopropyl]carbamat (0,193g, 30%) dudi dang
ddu trong suét. 'HNMR (4,00MHz, CDCl,) § 1,22 (d, J=6,8Hz, 3H), 1,41 (s,
9H), 2,53-2,65 (m, 2H), 4,08-4,13 (m, 1H), 4,63 (m, 1H), 9,74-9,75 (m, 1H).
b) 1,1-Dimetyletyl [(1S)-3-(xyclopropylamino)-1-metylpropyl]carbamat

Diamin dugc bao vé dugc diéu ché€ bang céch st dung quy trinh duoc
cai bién nhu dugc mo ta trong Vi du Z-32. Dung dich chia 1,1-dimetyletyl
[(1S)-1-metyl-3-oxopropyl]carbamat (0,178g, 0,95mmol) va
xyclopropylamin (197ul, 2,85mmol) trong dicloetan khan (10ml) dugc xi 1y
bang axit axetic (272ml, 4,8mmol) va khudy trong 30 phit. Natri
triaxetoxybohydrua (0,444g, 2,lmmol) dugc thém vao va dung dich dugc
khudy trong 20 gid. Sdn phdm tao ra dugc xU 1y va tinh ché& nhu dugc mo ta
trong Vi du Z-32 d€ tao ra 1,1-dimetyletyl [(1S)-3-(xyclopropylamino)-1-
metylpropyl]carbamat (0,136g, 63%) dudi dang dau trong sudt. '"H NMR
(400MHz, CDCly) 8 0,32-0,42 (m, 4H), 1,12 (d, J¥6,8Hz, 3H), 1,39-1,51 (m,
10H), 1,58-1,92 (m, 2H), 2,05-2,10 (m, 1H), 2,67-2,80 (m, 2H), 3,71 (m,
1H), 4,78 (m, 1H).

c) [(3S)-3-Aminobutyl]xyclopropylamin dihydroclorua.
Hop chit néu & d€ muc nay duogc diéu ché theo cich tuong tu duge mo
ta trong Vi du Z-29. '"H NMR (400MHz, CDCl,/CD;0D) & 0,70-0,75 (m,

2H), 0,90-0,94 (m, 2H), 1,18 (d, J =6,8Hz, 3H), 1,84-1,94 (m, 1H), 1,97-2,05
(m, 1H), 2,49-2,54 (m, 1H), 2,99-3,04 (m, 2H), 3,23-3,28 (m, 1H).

d) (4S,12aS)-1-Xyclopropyl-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-
6,8-dioxo-1,2,34,6,8,12,12a-octahydropyrido/1°,2’:4,5 pyrazino/1,2-

alpyrimidin-9-carboxamit

Hop chat néu 6 dé muc nay dugc diéu ché theo hai budc bang cach st

dung quy trinh twong tu véi quy trinh dugc mé ta trong Vi du Z-2. Hop chét
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¢6 cong thic 16a (80mg, 0,17mmol) va [(3S)-3-aminobutyl]xyclopropylamin
tr do (75mg, 0,59mmol) dugc cho phan tng trong diclometan (2ml) cliing véi
axit axetic dé tao ra (4S,12aS)-1-xyclopropyl-N-[(2,4-diflophenyl)metyl]-4-
metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (74mg,
80%) dudi dang mang moéng. Hop chét nay dugc hydro hoa & bude thi hai
nhu dugc mo ta trong Vi du Z-2 dé tao ra (4S,12aS)-1-xyclopropyl-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (32mg,
52%) du6i dang chét rén mau tréng nhd. 'H NMR (400MHz, CDCL,) § 0,37-
0,54 (m, 3H), 0,64-0,70 (m, 1H), 1,35 (d, J=7,2Hz, 3H), 1,45-1,19 (m, 1H),
1,76-1,80 (m, 1H), 2,03-2,12 (m, 1H), 2,86-2,93 (m, 1H), 2,99-3,04 (m, 1H),
4,30 (dd, J=4,0, 13,6Hz, 1H), 4,49-4,67 (m, 4H), 5,00-5,07 (m, 1H), 6,75-
6,82 (m, 2H), 7,32-7,36 (m, 1H), 8,28 (s, 1H), 10,49 (m, 1H), 12,53 (s, 1H);
ES* MS: 459 (M+1).

Vi dy Z-48

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-[2-
(metyloxy)etyl]-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 pyrazino[1,2-a]pyrimidin-9-carboxamit

71

F O .

QLY
F 0 S

o
|

a) [(3S)-3-Aminobutyl] [2-(metyloxy)etylJamin dihydroclorua

Diamin dugc bao ve&, 1,1-dimetyletyl ((1S)-1-metyl-3-{[2-
(metyloxy)etyl]Jamino} propyl)carbamat dugc di€u ché€ theo céch tuong tu
dugc mo6 ta trong Vi du Z-47. Sau d6, [(3S)-3-aminobutyl][2-
(metyioxy)etyl]amin dihydroclorua dugc diéu ché€ theo cdch twong tu dugc
mo ta trong Vi du Z-29. '"H NMR (400MHz, CDCl,/CD,0D) & 1,21 (d,
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J=5,6Hz, 3H), 1,93 (m, 1H), 2,04 (m, 1H), 2,98-3,05 (m, 4H), 3,22 (m, 2H),
3,26-3,31 (m, 4H), 8,06 (br, < 1H), 8,81 (br, < 1 H).

b) (4S,12aS)-N-[(2 4-Diflophenyl)metyl]-7-hydroxy-4-metyl-1-[2-
(metyloxy)etyl]-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 pyrazino[1,2-a]pyrimidin-9-carboxamit

Hop chit néu ¢ d¢€ muc nay dugc diéu ché theo hai budc bing céch s
dung quy trinh tuong tu v6i quy trinh dugc mo ta trong Vi du Z-2. Hop chét
c6 cong thuc 16a (60mg, 0,18 mmol) va [(3S)-3-aminobutyl][2-
(metyloxy)etyl]Jamin tu do (53mg, 0,37 mmol) dugc cho phan Wng trong
diclometan (2ml) cing véi axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-4-metyl-1-[2-(metyloxy)etyl]-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (47mg,
63%) dudi dang mang mong. Hop chat nay duge hydro hod & budce thd hai
nhu dugc mo tda trong Vi du Z-2 dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-4-metyl-1-[2-(metyloxy)etyl]-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (38mg, 97%) dudi dang chat rén mau tring nho. 'H NMR
(400MHz, CDCl,) & 1,34 (d, J=7,2Hz, 3H), 1,49 (m, 1H), 2,03-2,12 (m, 1H),
2,67-2,70 (m, 1H), 2,81-2,92 (m, 2H), 3,06-3,15 (m, 1H), 3,30-3,37 (m, 4H),
3,58-3,63 (m, 1H), 4,20 (dd, J= 3.4, 14,2Hz, 1H), 4,50-4,59 (m, 1H), 4,62-
4,65 (m, 3H), 5,00-5,03 (m, 1H), 6,75-6,81 (m, 2H), 7,31-7,37 (m, 1H), 8,27
(s, 1H), 10,46 (s, 1H), 12,54 (s, 1H); ES* MS; 477 (M+1).

Vi du Z-49

(3aS,5aS,13aS)-N-[(2,4-Diflophenyl)metyl]-11-hydroxy-5-(2-metylpropyl)-
10,12-dioxo-2,3,3a,4,5,5a,6,10,12,13a-decahydro-1H-
xyclopentale|pyrido[1°,2°:4,5 |pyrazino[1,2-a]pyrimidin-9-carboxamit

raxemic
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a) (18,2S)-2-{[(2-Metylpropyl)amino]metyl}xyclopentanamin hydroclorua

raxemic

Theo cach tuong ty véi cach néu trong Vi du Z-18a-c, tir axit (1R,2S)-
2-({[(1,1-dimetyletyl)oxy]cacbonyl } amino)xyclopentancarboxylic =~ raxemic
(255mg, 1,11mmol), thu dugc 1,1-dimetyletyl [(1S,25)-2-
(aminometyl)xyclopentyl]carbamat raxemic (153mg, 64% cho 3 budc) dudi
dang ba mau xanh 14 cay trang. Amin hod khlr bdng isobutyraldehyt, ti€p d6
loai nhém bao vé nhu twong ting dugc mo ta trong Vi du Z-38 budc ¢ va d, tao
ra (18,28)—2—{[(2—metylpropyl)arnino]metyl}xycldpentanamin hydroclorua
raxemic (105mg, 39% cho 5 budc tir axit amin). '"H NMR (metanol-d,/CDCI,)
8,90 (br s, <1H), 8,64 (br s, <1H), 8,28 (m, 1H), 3,97 (br s, 1H), 3,37 (m,
1H), 283-2,69 (m, 3H), 2,18-1,69 (m, 7H), 0,996 (m, 6H).

b) (3aS,5aS,13aS)-N-[(2 4-Diflophenyl)metyl]-11-hydroxy-5-(2-
metylpropyl)-10,12-dioxo-2,3,3a4,5,5a,6,10,12,13a-decahydro-1H-
xyclopenta/e]pyrido[1°2°:4,5 |pyrazino[1,2-a]pyrimidin-9-carboxamit

raxemic

Theo céch tuong tu véi cach duge mo ta trong Vi du Z-35, tix (1S,25)-
2-{[(2-metylpropyl)amino]metyl } xyclopentanamiﬁ hydroclorua raxemic
(105mg, 0,434mmol) va hgp chit c6 cong thic 16a ( 56mg, 0,119mmol), thu
dugc  (3aS,5aS,13aS)-N-[(2,4-diflophenyl)metyl]-5-(2-metylpropyl)-10,12-
dioxo-11-[(phenylmetyl)oxy]-2,3,3a,4,5,52,6,10,12,13a-decahydro-1H-
xyclopenta[e]pyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit
raxemic (52mg, 74%). Hgp chat nay dugc loai nhém bao vé & budc thd hai
tuong tu v6i cdch dugec mo ta trong Vi du Z-37. Do d6, tix (3aS,5aS,13aS)-N-
[(2,4-diflophenyl)metyl]-5-(2-metylpropyl)-10,12-dioxo-11-
[(phenylmetyl)oxy]-2,3,3a,4,5,5a,6,10,12,13a-decahydro-1H-
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xyclopentale]pyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit
raxemic (48mg, 0,08 1mmol) va 10% Pd/C (lugng xtc tac), hgp chat néu & dé
muc nay dugc di€u ché dudi dang chét rdn mau trang sau khi tinh ché bang
phuong phap HPLC (30mg, 75%). '"H NMR (CDCl,) 12,59 (s, 1H), 10,42 (s,
1H), 8,28 (s, 1H), 7,34 (m, 1H), 6,79 (m, 2H), 4,83 (s, 1H), 4,63-4,58 (m,
3H), 4,29 (m, 1H), 4,1,4 (m, 1H), 2,91 (m, lH),. 2,46-2,32 (m, 3H), 2,15-
2,09 (m, 2H), 1,85-1,61 (m, 5H), 1,39 (m, 1H), 0,88 (m, 6H); ES* MS: 501
(M+1).

Vi du Z-50

(3R,11aS)-N-[(2,4-Diflophenyl)metyl]-3-etyl-6-hydroxy-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[l,3]oxazolo[3,2-a]pyrido[1,2-d][pyrazin-8-

carboxamit
H O —
F S NGZNE NN
\Q\/H SN N\/Lj(}
F (0] H

Hop chat néu & dé muc nay duge di€u ché theo hai budc bang cich su
dung quy trinh twong tu v6i quy trinh dugc mo ta trong Vi du Z-2. Hgp chat
c¢6 cong thic 16a (40mg, 0,09mmol) va (2R)-2-amino-1-butanol (0,02ml,
0,21mmol) dugc cho phén tng trong diclometan (2ml) cing vdi axit axetic dé
tao ra (3R,11aS)-N-[(2,4-diflophenyl)metyl]-3-etyl-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (40mg, 93%). Hop chat nay dugc hydro hod & budc
tht hai nhu dugc mo td trong Vi du Z-2 dé tao ra (3R,11aS)-N-[(2,4-
diflophenyl)metyl]-3-etyl-6-hydroxy-5,7-dioxo-2,3,5,7,11,1 1a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (30mg,
91%) duéi dang chat rén mau tring. '"H NMR (CDCl,) 6 11,49 (br, 1H), 10,28
(m, 1H), 8,35 (s, 1H), 7,34 (m, 1H), 6,79 (m, 2 ), 5,30 (m, 1H), 4,62 (m, 2H),
4,45-4,32 (m, 3H), 3,93-3,86 (m, 2H), 2,11 (m, 1H), 1,65 (m, 1H), 0,98 (t,
J=7,6Hz, 3H); ES* MS: 420 (M+1).

-201-



21670

Vi du Z-51

(4aS,6aS,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-6-[2-(4-
morpholinyl)etyl]-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5pyrazino[l,2-a]quinazolin-10-carboxamit

raxemic

OH O
Forse P O AN P
\©/\/I'-‘-J B N\/*" i
el
)
0
a) 1,1-Dimetyletyl [(1S,2R)-2-formylxyclohexyl]carbamat

Mot phuong phdp khic tir phuong phdp néu trong Vi du Z-38b nhu
sau: Dung dich chia Dess-Martin Periodan (564mg, 1,33mmol) trong
diclometan dugc bdé sung nhd giot 1,1-dimetyletyl [(1S,2R)-2-
(hydroxymetyl)xyclohexyl]carbamat raxemic (305mg, 1,33mmol, xem Vi du
Z-38a) dudi dang dung dich trong diclometan. H6n hop phéan tng nay duoc
khudy trong 1 gio & nhiét do0 moi trudng cho t6i khi dugc cho 1a hoan thanh
khi kiém tra bang phuong phdp TLC (hexan:etyl axetat (1:1), vé&t KMnO,).
Ho6n hop phéan tng nay duge t6i bing dung dich natri bicacbonat trong nudc
va natri thiosulfat trong nudc, chiét biang diclometan, va phin hitu co thu gom
dugc lam kho bang natri sulfat. Sic ky silicagel (gradien rita gidi 0-50% etyl
axetat/hexan) tao ra 1,1-dimetyletyl [(1S,2R)-2-formylxyclohexyl]carbamat
raxemic (280, 93%). Xem Vi du Z-38b vé s6 lieu NMR.

b) {[(1S,2S)-2-Aminoxyclohexyl]metyl}[2-(4-morpholinyl)etylJamin

hydroclorua raxemic

Theo céch tuong ty véi cach dugc mo ta trong Vi du Z-38c-d tur 1,1-
dimetyletyl  [(1S,2R)-2-formylxyclohexyl]Jcarbamat  raxemic  (78mg,
0,344mmol) dugc di€u ché€ biang cach sit dung quy trinh tr Vi du Z-38b) va
[2-(4-morpholinyl)etyl]amin (67mg, 0,515mmol), thu duoc {[(1S,2S)-2-
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aminoxyclohexyl]metyl}[2-(4-morpholinyl)etylJamin hydroclorua raxemic
(95mg, 78% cho 2 budc) dudi dang chit ran mau tring. "H NMR (metanol-
d,/CDCl,) 8,18 (br s, 1H), 3,84-3,493 (m, 11H), 3,19-3,119 (m, 5H), 2,42 (m,
1H), 2,11 (br s, 2H), 1,87-1,17 (m, 10H).

c) (4aS,6aS,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-6-[2-(4-
morpholinyl)etyl]-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit

raxemic

Theo cach tuong tu véi cach dugc mo ‘té trong Vi du Z-35, t
{[(1S,25)-2-aminoxyclohexyl]metyl } [2-(4-morpholinyl)etylJamin
hydroclorua raxemic (95mg, 0,272mmol) va hgp chat c¢6 cong thic 16a
(45mg, 0,0957mmol), thu dugc (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-
[2-(4-morpholinyl)etyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,2,3,4,4a,5,6,6a,7,11,13,14a-dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-
aJquinazolin-10-carboxamit raxemic (27mg, 4,3%). Hop chat nay dugc loai
nhém bao vé & bude thit hai twong tu v6i cach duge mo ta trong Vi du Z-37.
Tu (4aS,6a8S,14aS)-N-[(2,4-diflophenyl)metyl]-6-[2-(4-morpholinyl)etyl]-
11,13-dioxo-12-[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (27mg, 0,0408mmol) va 10% Pd/C (1mg), hop chat néu & dé muc
nay dugc dieu ch€ dudi dang chét rin mau tring sau khi tinh ch& bing
phuong phép HPLC. '"H NMR (CDCl;) 12,30 (br s, <1H), 10,41 (br s, 1H),
8,29 (s, 1H), 7,34 (m, 2H), 6,78 (m, 2H), 4,76 (m, 1H), 4,62-4,54 (m, 3H),
4,29 (m, 2H), 3,65 (m, 4H), 3,01 (m, 1H), 2,76 (m, 2H), 2,58-2,42 (m, 7H),
2,21 (m, 1H), 1,89-1,23 (m, 8H); ES* MS: 572 (M+1).

Vi du Z-52

(3aR,5aR,13aS)-N-[(2,4-Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,3a,4,5a,6,10,12,13a-decahydroxyclopenta
[d]pyrido[1°,2°:4,5]pyrazino[2,1-b][1,3]oxazin-9-carboxamit raxemic
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a) 1,1-Dimetyletyl [(1S,2R)-2-(hydroxymetyl)xyclopentyl]carbamat raxemic

Axit (1R,25)-2-({ {(1,1-dimetyletyl)oxy]cacbonyl }amino)-
xyclopentan-carboxylic  (22mg, 0,096mmol) dugc hoa tan trong
tetrahydrofuran va dat trong chau nuéc da. Trietylamin dugc thém vao, ti€p
d6 bé sung tr tir metyl cloformat. Hén hop phan dng dugc khudy 10 phiit
trong chau nuéc da va natri bohydrua dugc thém vao. Sau d6, metanol dugc
thém vao tir tir va viéc khudy tron dugc tiép tuc troﬁg 2 gig, trong lic d6 chau
nuée da hét tic dung. Dung dich kali hydro sulfat 1M dugc thém vao, hon
hop phdn dng ndy dugc cd ting phin, vad sin phim dugc chiét bing
diclometan. Phén hitu co thu gom dugc rira bang natri bicacbonat, nuéc mudi,
va 1am kho bang natri sulfat. Loai dung moi dudi 4p sudt giam tao ra 1,1-
dimetyletyl [(1S,2R)-2-(hydroxymetyl)xyclopentyl]carbamat raxemic (25mg,
>100%).'"H NMR (CDCl,) 4,50 (br s, 1H), 4,06 (m, 1H), 3,54 (m, 1H), 3,37
(m, 1H), 2,09 (m, 1H), 1,96 (m, 1H), 1,64 (m, 3H), 1,52 (m, 1H), 1,43 (s,
9H), 1,11 (m, 2H).

b) [(IR,2S)-2-Aminoxyclopentyl]metanol hydroclorua raxemic

Theo céch twong tu v6i cach duge mo ta trong Vi du, tir 1,1-dimetyletyl
[(1S,2R)-2-(hydroxymetyl)xyclopentyl]carbamat raxemic va dung dich HCI
4N, thu dugc [(1R,2S)-2-aminoxyclopentyllmetanol hydroclorua raxemic
(20mg, dinh luong). '"H NMR (metanol-d,/CDCIl;) 7,76 (br s, <1H), 3,73 (m,
1H), 3,61- 3,28 (m, 3H), 2,27 (br s, 1H), 2,01 (m, 2,01 (m, 1H), 1,74-1,70 (m,
2H), 1,56-1,42 (m, 2H), 1,16 (br s, 1H), 1,05 (br s, 1H).

c¢) (3aR,13aS)-N-[(2,4-Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-
1,2,3,3a,4,5a,6,10,12,13a-decahydroxyclopenta
[d]pyrido[1°2°:4,5]pyrazino/2,1-b][1,3]oxazin-9-carboxamit raxemic

Theo c4ch tuong ty véi cach dugec mo ta trong Vi du Z-35, tir [(1R,2S)-
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2-aminoxyclopentyl]Jmetanol hydroclorua raxemic (20mg, 0,132mmol) va
hop chat cé cong thic 16a (24mg, 0,051mmol), thu dugc (3aR,13aS)-N-[(2,4-
diflophenyl)metyl]-10,12-dioxo-11- [(phenylmetyl)bxy] -
1,2,3,3a,4,5a,6,10,12,13a-decahydroxyclopenta
[d]pyrido[1°,2’:4,5]pyrazino[2,1-b][1,3]oxazin-9-carboxamit raxemic (7mg,
26%) dudi dang chat rin mau trang. Hop chat nay dugc loai nhém béao vé &
budc tht hai twong tu véi cach dugc mo ta trong Vi du Z-37. Do 46, t
(3aR,13aS)-N-[(2,4-diflophenyl)metyl]-10,12-dioxo-11-[(phenylmetyl)oxy]-
1,2,3,3a,4,5a,6,10,12,13a-decahydroxyclopenta
[d]pyrido[1°,2°:4,5]pyrazino[2,1-b][1,3]oxazin-9-carboxamit raxemic (7mg,
0,012 mmol) va 10% Pd/C (1mg), thu dugc (3aR,13aS)-N-[(2,4-
Diflophenyl)metyl]-11-hydroxy-10,12-dioxo-1,2,3,3a,4,5a,6,10,12,13a-
decahydroxyclopenta[d]pyrido[1°,2°:4,5]pyrazino[2,1-b][1,3]oxazin-9-
carboxamit raxemic (4mg, 72%) dudi dang chat rin mau tring. '"H NMR
(CDCl5) 12,20 (br s, 1H), 10,37 (br s, 1H), 8,31 (s, 1H), 7,35 (m, 1H), 6,80
(m, 2H), 5,16 (m, 1H), 4,77 (m, 1H), 4,64 (m, 2H), 4,28 (m, 1H), 4,09 (m,
1H), 3,97 (m, 1H), 3,45 (m, 1H), 2,49-2,20 (m, 2H), 1,89-1,58 (m, 4H),
0,936-0,840 (m, 1H); ES* MS: 446 (M+1).

Vi du Z-53

(4a$,6aS,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-6-metyl-11,13-
dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5pyrazino[1,2-a]quinazolin-10-carboxamit

raxemic
H O
"H
x H N N\V/ilN
) I
a) {[(18,25)-2-AminoxyclohexylJmetyl}metylamin hydroclorua raxemic

Theo cach twong tu véi cach duge mo ta trong Vi du Z-38¢c-d, tix 1,1-

dimetyletyl [(1S,2R)-2-formylxyclohexyl]carbamat (0,410mmol) va metyl
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amin (0,5ml dung dich tetrahydrofuran 2M), thu dugc {[(1S,25)-2-
aminoxyclohexyl]metyl}metylamin hydroclorua raxemic theo 2 buéc duéi
dang chat ran mau tring (46mg, 53% cho 2 budc). 'H NMR (metanol-
d,/CDCly) 9,05 (br s, <1H), 8,72 (br s, < 1H), 8,24 (br s, 1H), 3,34 (m, 1H),
3,29 (m, 1H), 2,85 (br s, 1H), 2,66 (br s, 4H), 2,38 (br s, 1H), 2,07-1,83 (m,
2H), 1,67-1,14 (m, 6H).

b) (4aS,6aS,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-6-metyl-11,1 3-
dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido/1°,2°:4,5]pyrazino/1,2-a]quinazolin-10-carboxamit

raxemic

Theo cach tuong tu v6i cich dugc mod ta trong Vi du Z-35, t
{[(1S,2S)-2-aminoxyclohexyl]Jmetyl Jmetylamin hydroclorua raxemic (46mg,
0,215mmol) va hgp chit c¢6 cong thic 16a (35mg, 0,0744mmol), thu dugc
(4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-metyl-11,13-dioxo-12-
[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (17mg, 41%) dudi dang chét ran mau tring. Hop chét nay dugc loai
nhém bao vé & budc thd 2 tuong tu v6i cach duge mo ta trong Vi du Z-37. Do
do, tx (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-metyl-11,13-dioxo-12-
[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (17mg, 0,0302mmol) va 10% Pd/C (1mg) thu dugc hgp chat néu & dé
muc ndy dudi dang chét rdn mau tring (9mg, 64%). 'H NMR (CDCl,) 10,44
(m, 1H), 8,29 (s, 1H), 7,34 (m, 1H), 6,79 (m, 2H), 4,78 (m, 1H), 4,62 (br s,
2H), 4,29 (br s, 2H), 3,41 (s, 1H), 2,92 (m, 1H), 2,66 (m, 1H), 2,35-2,25 (m,
4H), 1,90-1,74 (m, 2H), 1,67-1,24 (m, 6H); ES* MS: 473 (M+1).

Vidu Z-54

(4aS,6aS,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-6-[2-
(metyloxy)etyl]-11,13-dioxo-1,2,3,4,4a,5,6,6a,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
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raxemic

OH O
O ) T
\ \N\X”N
0 H\

O~

a) {[(1S,25)-2-Aminoxyclohexyl]metyl}[2-(metyloxy)etylJamin hydroclorua

raxemic

Theo cich tuong tu véi cach dugc mo ta trong Vi du Z-38c-d, tir 1,1-
dinietyletyl {(1S,2R)-2-formylxyclohexyl]Jcarbamat = raxemic (93mg,
0,410mmol) va [2-(metyloxy)etyl]Jamin (0,05ml, 0,615mmol) theo 2 budc,
thu duoc {[(1S,2S)-2-aminoxyclohexyl]metyl } [2-(metyloxy)etyl]amin
hydroclorua raxemic (63mg, 60% cho 2 buGc) dudi dang chat ran mau trang.
'"H NMR (metanol-d,/CDCl;) 9,02 (br s, <1H), 8,78 (br s, <1H), 8,29 (br s,
1H), 3,69 (br s, 2H), 3,46 (s, 3H), 3,36-3,18 (m, 4H), 2,97 (br s, 1H), 2,46 (br
s, 1H), 1,86-1,40 (m, 8H).

b) (4aS,6aS,14aS)-N-((2,4-Diflophenyl)metyl]-12-hydroxy-6-/2-(metyloxy)-
etyl]-11,13-dioxo-1,2,3,4,4a,5,6,6a,11,13,14a-
dodecahydropyrido[1°,2°:4,5 |pyrazino/1,2-a]quinazolin-10-carboxamit

raxemic

Theo cich tuong ty v6i cich dugc mo ta trong Vi du Z-35, tir
{[(1S,25)-2-aminoxyclohexyl]metyl} [2-(metyloxy)etyl Jamin hydroclorua
raxemic (63mg, 0,244mmol) va hgp chat c6 cong thic 16a (40mg,
0,0851mmol), thu dugc (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-[2-
(metyloxy)-etyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,2,3,4,4a,5,6,6a,11,13,14a-dodecahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]quinazolin-10-carboxamit raxemic (44mg, 81%) dudi dang chat rin mau
trang. Hop chét nay dugc loai nhém bao vé & budc thit hai twong tw véi cach
dugc mo ta trong Vi du Z-37. Do d6, tr (4aS,6aS,14aS)-N-[(2,4-
diflophenyl)metyl]-6-[2-(metyloxy)-etyl]-11,13-dioxo-12-
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[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,11,13,14a-
dodecahydropyrido[1°,2”:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (44mg, 0,0726mmol) va 10% Pd/C (1mg) hop chét néu & dé muc nay
dugc diéu ch€ dudi dang chét ran mau tring (37mg, dinh lugng). '"H NMR
(CDCly) 12,60 (br s, 1H), 10,47 (m, 1H), 8,28 (s, 1H), 7,34 (m, 1H), 6,79 (m,
2H), 4,81 (m, 1H), 4,64 (m, 3H), 4,51 (m, 1H), 4,26 (m, 1H), 3,63 (m, 1H),
3,31 (s, 3H), 3,19 (m, 1H), 2,86 (m, 1H), 2,67 (2m, 2H), 2,21 (m, 1H), 1,91-
1,78 (m, 2H), 1,67-1,52 (m, 4H), 1,46-1,24 (m, 3H); ES* MS: 517 (M+1).

Vidu Z-55
(4aS,6aS,14a8S)-6-[2-(Axetylamino)etyl]-N-[(2,4-diflophenyl) metyl]-12-
hydroxy-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5pyrazino[1,2-a]quinazolin-10-carboxamit

raxemic
OH O /@
P~ F O AN S
\QJ;,H\ N N\/I}-l"N H
0 \ .
HNTO

a) N-/2-({[(1S,2S)-2-AminoxyclohexylJmetyl}amino )etyl]axetamit

hydroclorua raxemic

Theo cach tuong tu véi cach dugc mo ta trong Vi du Z-38c-d, tir 1,1-
dimetyletyl  [(1S,2R)-2-formylxyclohexyl]carbamat = raxemic  (93mg,
0,41mmol) va N-(2-aminoetyl)axetamit (63mg, 0,615mmol), thu dugc N-[2-
({[(18S,25)-2-aminoxyclohexyl]metyl } amino)etyl Jaxetamit hydroclorua
raxemic theo 2 buGc duéi dang chat rdn mau tring (82mg, 71% cho 2 buéc).
'"H NMR (metanol-d,/CDCl;) 8,86 (br s, 1H), 8,29 (br s, 1H), 3,62-3,51 (m,
3H), 3,40-3,28 (m, 4H), 3,22-2,93 (m, 3H), 2,47 (m 1H), 2,08-2,06 (m, 4H),
1,83-1,75 (m, 2H), 1,56-1,44 (m, 3H), 1,23 (m, 1H).

b) (4aS,6aS,14aS)-6-[2-(Axetylamino)etyl]-N-[(2,4-diflophenyl)metyl]-12-
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hydroxy-11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,1 4a-
dodecahydropyrido/1°,2°:4,5]pyrazino/1,2-a]quinazolin-10-carboxamit

raxemic

Theo cach tuong tu véi cach duge mo ta trong Vi du Z-35, tir N-[2-
({[(1S,2S)-2-aminoxyclohexyl]metyl } amino)etylJaxetamit hydroclorua
raxemic (82mg, 0,349mmol) va hgp chit cé cong thic 16a (50mg,
0,106mmol), thu dugc hop chat néu & dé muc nay (24mg, 36%). Hop chat
nay dugc loai nhém bao vé & bude thit hai twong tu v6i cach dugc mo ta trong
Vi du Z-37. Do d6, tr (4aS,6aS,14aS)-6-[2-(axetylamino)etyl]-N-[(2,4-
diflophenyl)metyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,2,3,4,4a,5,6,6a,7,11,13,14a-dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-
aJquinazolin-10-carboxamit raxemic (24mg, 0,0379mmol) va 10% Pd/C
(1mg) thu dugc hop chit néu & dé muc nay dudi dang cht rdn mau tring sau
khi tinh ché bing phuong phap HPLC. '"H NMR (CDCl,) 12,59 (s, 1H), 10,44
(s, 1H), 8,35 (s, 1H), 7,32 (m, 1H), 6,79 (m, 2H), 5,86 (s, 1H), 4,78 (m, 1H),
4,61-4,50 (m, 3H), 4,30 (m, 1H), 3,35 (m, 1H), 3,18 (m, 1H), 2,96 (m, 1H),
2,76 (m, 2H), 2,48 (m, 1H), 2,19 (m, 1H), 1,89-1,23 (m, 12H); ES* MS: 544
(M+1).

Vidu Z-56

(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-3-etyl-6-hydroxy-5,7-dioxo-
2,3,5,7,11,1a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-

carboxamit
OH O
F 0 L {
T,
F jo Ho

Hop chat néu & dé muc nay dugc di€u ché theo hai budc bang céch st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (40mg, 0,09mmol) va (2S)-2-amino-1-butanol (0,1ml) dugc

cho phan ung trong diclometan (2ml) cling véi axit axetic dé tao ra
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(3S,11aR)-N-[(2,4-diflophenyl)metyl]-3-etyl-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (39mg, 90%). Hop chat nay dugc hydro hod & budc
thi hai nhu dugc mo ta trong Vi du Z-2 dé tao ra (3S,11aR)-N-[(2,4-
Diflophenyl)metyl]-3-etyl-6-hydroxy-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (37mg,
99%) dudi dang chat rin mau tring c¢é vach. '"H NMR (CDCl,) & 11,47 (br,
1H), 10,26 (m, 1H), 8,35 (s, 1H), 7,32 (m, 1H), 6,77 (m, 2H), 5,29 (m, 1H),
4,60 (m, 2H), 4,47-4,32 (m, 3H), 3,93-3,85 (m, 2H), 2,08 (m, 1H), 1,68 (m,
1H), 0,95 (t, J=7,6Hz, 3H); ES* MS: 420 (M+1).

Vi du Z-57

(3S,11aR)-3-Butyl-N-[(2,4-diflophenyl)metyl]-6-h j’droxy-5,7 -dioxo-
2,3,5,7,11,11a-hexahydro[l1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-
carboxamit

ot

OH O .
F&? SAEN N/g
Q\,H suNA~o
F 0 H
Hop chit néu & dé muc nay duoc di€u ché theo hai budc bang cich s
dung quy trinh twong tu v6i quy trinh duge mo ta trong Vi du Z-2. Hop chat
cd cong thic 16a (40mg, 0,09mmol) va (28)-2-émino-1-hexanol (100mg)
dugc cho phéan dng trong diclometan (2ml) cing véi axit axetic dé tao ra
(3S,11aR)-3-butyl-N-[(2,4-diflophenyl)metyl]-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (43mg, 94%). Hop chit nay dugc hydro hoad & budc
thd hai nhu duge mo ta trong Vi du Z-2 d€ tao ra (3S,11aR)-3-butyl-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit (33mg,
92%) chat rdn mau trang ¢6 vach. '"H NMR (CDCl,) & 11,48 (br, 1H), 10,27
(br, 1H), 8,36 (br, 1H), 7,31 (m, 1H), 6,77 (m, 2H), 5,28 (m, 1H), 4,59-4,36
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(m, 5H), 3,83 (m, 2H), 2,08 (m, 1H), 1,58 (m, 1H), 1,39-1,23 (m, 4H), 0,90
(t, J=6,8Hz, 3H); ES" MS: 448 (M+1).

Vidu Z-58
(3S,11aR)-N-[(2,4-Diflophenyl)metyl]-6-hydroxy-3-[(4-

hydroxyphenyl)metyl]-5,7-dioxo0-2,3,5,7,11,11a-hexahydro[l,3]Joxazolo[3,2-
alpyrido[1,2-d]pyrazin-8-carboxamit

\Q/N O\\\N\/[\{O

Hop chat néu & dé muc nay dugc di€u ché theo hai buéc bang cich st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (40mg, 0,09 mmol) va 4-[(2S)-2-amino-3-
hydroxypropyl]phenol (43mg, 0,21mmol) dugc cho phan ung trong
diclometan (2ml) cing vG6i axit axetic dé tao ra (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-3-[(4-hydroxyphenyl)metyl]-5,7-dioxo-6-
[(phenylmetyl)oxy]-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-
d]pyrazin-8-carboxamit (10mg, 20%). Hop chat nay dugc hydro hod & bude
thtt hai nhu dugc mo ta trong Vi du Z-2 va tinh ché€ bang phuong phdp HPLC
diéu ch€ dé tao ra (3S,11aR)-N-[(2,4-diflophenyl)metyl]-6-hydroxy-3-[(4-
hydroxyphenyl)metyl]-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-
a]pyrido[1,2-d]pyrazin-8-carboxamit (7mg, 63%) duGi dang chit rin mau
trang. 'H NMR (CD,0D) & 10,43 (m, 1H), 8,34 (s, 1H), 7,33 (m, 1H),
7,00 (d, J=8,4Hz, 2H), 6,82 (m, 2H), 6,71 (d, J=8,4Hz, 2H), 5,05 (m, 1H),
4,67-4,57 (m, 4H), 4,21 (dd, J=8,8, 7,2Hz, 1H), 3,94 (dd, J=8,8, 6,4Hz, 1H),
3,21 (dd, J=13,2, 3,2Hz, 1H), 2,90 (dd, J=13,6, 8,8Hz, 1H); ES" MS: 498
(M+1).

Vi du Z-59

(4S,12aS)-1-Xyclobutyl-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-
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dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5pyrazino[l,2-

alpyrimidin-9-carboxamit

H O

a) [(3S)-3-Aminobutyl] xyclobutylamin dihydroclorita

Hop chat néu & d€ muc nay duogc di€u ché theo cach tuong tu duge mo
ta trong Vi du Z-47. '"H NMR (400MHz, CDCl,/CD,OD) & 1,23 (d, J=6,4Hz,
3H), 1,69-2,26 (m, 8H), 2,83 (m, 2H), 3,31-3,33 (m, 1H), 3,55 (m, 1H), 8,08
(br, <1H), 9,07 (br, <1H).

b) (4S,12aS)-1-Xyclobutyl-N-[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2’:4,5]pyrazino/1,2-

alpyrimidin-9-carboxamit

Hop chat néu & dé muc nay dugc di€u ché theo hai buGc bang cach st
dung quy trinh twong tu véi quy trinh dugec mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (80mg, 0,17mmol) va [(3S)-3-aminobutyl]xyclobutylamin
ty do (96mg, 0,68mmol) dugc cho phan ting trong diclometan (2ml) ciing v6i
axit axetic dé tao ra (4S,12aS)-1-xyclobutyl-N-[(2,4-diflophenyl)metyl]-4-
metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (68mg,
70%) du6i dang mang moéng. Hop chat nay dugc hydro hod & bude thi hai
nhu dugc mo ta trong Vi du Z-2 d€ tao ra (4S,12aS)-1-xyclobutyl-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a] pyrimidiﬁ-9-carboxamit (57mg,
100%) duéi dang chit rdn mau tring nhd. '"H NMR (400MHz, CDCl,) & 1,31
(d, J=6,8Hz, 3H), 1,46-1,70 (m, 4H), 1,91-2,12 (m, 4H), 2,52 (m, 1H), 2,90-
2,93 (m, 1H), 3,06 (m, 1H), 4,16-4,29 (m, 3H), 4,57-4,66 (m, 2H), 4,99-5,05
(m, 1H), 6,75-6,82 (m, 2H), 7,32-7,38 (m, 1H), 8,20 (s, 1H), 10,44 (s, 1H),
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12,51 (s, 1H); ES* MS: 473 (M+1).
Vi du Z-60

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-
(tetrahydro-2H-thiopyran-4-yl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 pyrazino[1,2-a]pyrimidin-9-carboxamit

OH O
F 0 .
AR

s
a) [(3S)-3-Aminobutyl]tetrahydro-2H-thiopyran-4-ylamin dihydroclorua

Hop chat néu & dé muc nay dugc di€u ché theo cach tuong tu duge mo
ta trong Vi du Z-47. '"H NMR (400MHz, CDCl,/CD,0D) & 1,21 (d, J=6,4 Hz,
3H), 1,65-1,75 (m, 2H), 1,90-2,10 (m, 2H), 2,35 (m, 2H), 2,56-2,61 (m, 4H),
2,92-2.98 (m, 3H), 3,27-3,31 (m, 1H), 8,05 (br, <1H), 8,90 (br, <1H).

b) (4S,12aS)-N-[(2 4-Diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-
(tetrahydro-2H-thiopyran-4-yl)-1,2,3,4,6,8,12,12a-.
octahydropyrido[1°,2°:4,5 |pyrazino[1,2-a]pyrimidin-9-carboxamit

Hop chit néu & d¢ muc nay duogc di€u ché theo hai budc bang cach si
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hogp chat
c6 cong thitc 16a (80mg, 0,17mmol) va [(3S)-3-aminobutyl]tetrahydro-2H-
thiopyran-4-ylamin tv do (108mg, 0,58mmol) dugc cho phan Ung trong
diclometan (2ml) clng v6i axit axetic dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-4-metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-1-
(tetrahydro-2H-thiopyran-4-yl1)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (56mg,
54%) dudi dang mang mong. Hop chat nay duoc loéi nhém benzyl & budc thi
hai theo cdch tuong tu véi cach néu trong Vi du Z-26 dé tao ra (4S,12aS)-N-
[(2,4-diflophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-(tetrahydro-2H-
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thiopyran-4-yl)-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit (56mg, >100%) duéi dang chit rin mau tring nho.
'H NMR (400MHz, CDCl;) & 1,30 (d, J=6,8Hz, 3H), 1,54-1,58 (m, 1H),
1,72-1,82 (m, 3H), 1,97-2,11 (m, 2H), 2,60-2,76 (5H), 2,86 (m, 2H), 4,17-
4,30 (m, 2H), 4,62-4,66 (m, 3H), 4,92-4,96 (m, 1H), 6,75-6,82 (m, 2H), 7,32-
7,38 (m, 1H), 8,31 (s, 1H), 10,46 (s, 1H), 12,48 (s, 1H); ES* MS; 519 (M+1).
Vidu Z-61

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-1,4-bis(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5 pyrazino[1,2-

alpyrimidin-9-carboxamit
oH O
N X -N
N
0 H l\‘/

a) [(3S)-3-Amino-5-metylhexyl](2-metylpropyl)amin dihydroclorua

Hop chat néu & d€ muc nay dugc di€u ché theo cich tuong tu dugec mod
ta trong Vi du Z-32. '"H NMR (400MHz, CDCl,/CD,0D) § 0,87 (d, J=6,4Hz,
6H), 0,97 (d, J=6,8Hz, 6H), 1,34-1,41 (m, 1H), 1,45-1,52 (m, 1H), 1,58-1,66
(m, 1H), 2,01-2,13 (m, 2H), 2,72-2,73 (m, 2H), 3,03-3,06 (m, 2H), 3,29 (m,
2H), 8,07 (br, <1H), 8,71 (br, <1H).

b) (4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-1,4-bis(2-metylpropyl)-
6,8-dioxo-1,2,34,6,8,12,12a-octahydropyrido/1°,2°:4,5]pyrazino/1,2-

alpyrimidin-9-carboxamit

Hop chat néu & d¢ muc nay dugc di€u ché theo hai budc bang céch sur
dung quy trinh tuong tu véi quy trinh duge mo ta trong Vi du Z-2. Hop chat
c6 cong thuc 16a (80mg, 0,17mmol) va [(3S)-3-amino-5-metylhexyl](2-
metylpropyl)amin ty do (117mg, 0,63mmol) dugc cho phan ung trong
diclometan (2ml) cing vG6i axit axetic dé tao ra (4S,12aS)-N-[(2,4-
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diflophenyl)metyl]-1,4-bis(2-metylpropyl)-6,8-dioxo-7-[(phenylmetyl)oxy]-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (68mg, 66%) duéi dang mang mong. Hop chat nay dugc hydro
hod & budc thit hai nhu dugec mo ta trong Vi du Z-2 d€ tao ra (4S,12aS)-N-
[(2,4-diflophenyl)metyl]-7-hydroxy-1,4-bis(2-metylpropyl)-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (56mg, 97%) du6i dang chat rdn mau tring nhd. 'H NMR
(400MHz, CDCl,) 6 0,74 (d, J=6,4Hz, 3H), 0,84 (d, /J=6,4Hz, 3H), 0,97-1,00
(m, 6H), 1,37-1,83 (m, 5H), 2,03-2,12 (m, 2H), 2,21-2,28 (m, 1H), 2,77 (m,
1H), 2,90-2,93 (m, 1H), 4,19-4,40 (m, 3H), 4,59-4,70 (m, 2H), 4,96-4,97 (m,
1H), 6,77-6,83 (m, 2H), 7,33-7,39 (m, 1H), 8,28 (s, 1H), 10,47 (s, 1H), 12,59
(br, 1H); ES" MS: 517 (M+1).

Vidu Z-62
(4aS,6aS8,14aS)-N-[(2,4-Diflophenyl)metyl]-12-hydroxy-6-(2-hydroxyetyl)-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5[pyrazino[l,2-a]quinazolin-10-carboxamit

raxemic

OH

a) 2-({[(1S,2S)-2-Aminoxyclohexyl]metyl}amino )et&nol hydroclorua raxemic

Theo céch tuong tu véi cach dugc mo ta trong Vi du Z-55a, tix 1,1-
dimetyletyl  [(1S,2R)-2-formylxyclohexyl]carbamat raxemic (112mg,
0,497mmol) va 2-aminoetanol (0,04 ml, 0,746mmol), thu dugc 2-({[(1S,2S)-
2-aminoxyclohexyl]metyl}amino)etanol hydroclorua raxemic theo 2 budc
(102mg, 84% cho 2 budc). '"H NMR (metanol-d,/CDCl,) 8,81-8,40 (m, < 2H),
8,16 (br s, 1H), 4,02-3,93 (m, 2H), 3,80 (br s, 2H), 3,53 (m, 1H), 3,36-2,93
(m, 6H), 2,41 (br s, 1H), 2,05 (m, 1H), 1,75-1,41 (m, 4H).
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b) (4aS,6aS,14aS)-N-[(2 4-Diflophenyl)metyl]-12-hydroxy-6-(2-hydroxyetyl)-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido/1°,2°:4,5 pyrazino/1,2-a]quinazolin-10-carboxamit

raxemic

Theo cich tuong tu véi cach dugc mo ta trong Vi du Z-35, tir hgp chat
¢c6 cong thac 16a (45mg, 0,0957mmol) va 2-({[(1S,25)-2-
aminoxyclohexyl]metyl }amino)etanol hydroclofua raxemic  (102mg,
0,418mmol), thu dugc (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-6-(2-
hydroxyetyl)-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,2,3,4,4a,5,6,6a,7,11,13,14a-dodecahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]quinazolin-10-carboxamit raxemic (7mg, 12%) dué6i dang chét rin mau
tring sau khi sic ky trén silicagel (gradien ra giai 1-12%
metanol/dichlorometan). Hgp chat nay dugc loai nhém bao vé & bude tht hai
tuong tu v6i cach duge mo ta trong Vi du Z-37. Do d6, tir (4aS,6aS,14aS)-N-
[(2,4-diflophenyl)metyl]-6-(2-hydroxyetyl)-11,13-dioxo-12-
[(phenylmetyl)oxy]-1,2,3,4,4a,5,6,6a,7,11,13,14a- .
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (7mg, 0,0118mmol) hgp chat néu & dé muc nay dugc di€u ché sau
khi tinh ché& bang phuong phap HPLC (3mg, 50%). '"H NMR (CDCl;) 12,57
(br s, 1H), 10,45 (m, 1H), 8,29 (s, 1H), 7,34 (m, 1H), 6,78 (m, 2H), 4,80 (m,
1H), 4,71 (s, 1H), 4,62 (m, 2H), 4,44 (m, 1H), 4,33 (m, 1H), 3,75 (m, 1H),
3,62-3,20 (m, 3H), 3,13 (m, 1H), 2,74-2,71 (m, 2H), 2,24 (m, 1H), 1,90-1,37
(m, 12H), 1,27-1,23 (m, 3H), 1,12 (m, 1H); ES* MS: 503 (M+1).

Vi du 7-63

(4aS,6aS,14aS)-6-Xyclopropyl-N-[(2,4-diflophenyl)metyl]-12-hydroxy-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5 [pyrazino(1,2-ajquinazolin-10-carboxamit

raxemic
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a) (1S ,25)-2- [(Xyclopropylamino)metyl]xyclohexanamin hydroclorua

raxemic

Theo cich twong tu véi cach dugc mo ta trong Vi du Z-55a, tir 1,1-
dimetyletyl  [(1S,2R)-2-formylxyclohexyl]carbamat raxemic (112mg,
0,497mmol) va xyclopropylamin (0,05ml, 0,746mmol), thu dugc mudi (1S
,25)-2- [(xyclopropylamino)metyl]xyclohexanamin bis hydroclorua raxemic
theo 2 buéc (102mg, 86% cho 2 budc). Hop chat nay duge st dung ma khong

can tinh ché thém.

'H NMR (metanol-d,/CDCl;) 8,31 (br s, 1H), 3,75 (br s, 1H), 3,54
(m, 1H), 2,96 (m, 1H), 2,71 (m, 1H), 2,27 (m, 1H), 1,94 (m, 1H), 1,76-1,15
(m, 8H), 0,83-0,78 (m, 3H).

b) (4aS,6aS,14aS)-6-Xyclopropyl-N-[(2 4-diflophenyl)metyl]-12-hydroxy-
11,13-dioxo-1,2,3,4,4a,5,6,6a,7,11,13,14a-

dodecahydropyrido/1°,2’:4,5pyrazino(1,2-a]quinazolin-10-carboxamit

raxemic

Theo cach tuong tu véi cach dugc mo ta trong Vi du Z-35, tir hop chat
c6 cong thic 16a  (45mg, 0,0957mmol) va  (1S,25)-2-
[(xyclopropylamino)metyl]xyclohexanamin hydroclorua raxemic (102mg,
0,425mmol), thu duoc (4aS,6aS,14aS)-6-xyclopropyl-N-[(2,4-
diflophenyl)metyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-
1,2,3,4,4a,5,6,6a,7,11,13,14a-dodecahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]quinazolin-10-carboxamit raxemic dudi dang chét rdn mau trdng sau khi
sac ky trén silicagel (gradien rlra giai 1-12% metanol/diclometan). Hop chat
nay duoc loai nhém bao vé & budc thit hai tuong tu véi cich duge mo ta trong
Vi du Z-37. Do d6, tir (4aS,6aS,14aS)-6-xyclopropyl-N-[(2,4-
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diflophenyl)metyl]- 11,13-dioxo-12-[(phenylmetyl)oxy]-
1,2,3,4,4a,5,6,6a,7,11,13,14a-dodecahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]quinazolin-10-carboxamit raxemic (56mg, 0,0949mmol), hgp chat néu & dé
muc nay dugc diéu ch€ dudi dang chat rin mau trang (41mg, 81%). 'H NMR
(CDClL,) 12,10 (br s, < 1H), 10,45 (m, 1H), 8,27 (s, 1H), 7,33 (m, 1H), 6,88
(m, 2H), 4,77 (m, 1H), 4,61-4,49 (m, 4H), 4,33 (m, 1H), 2,94 (m, 1H), 2,79
(m, 1H), 2,17 (m, 1H), 1,86-0,86 (m, 10H), 0,658 (m, 1H), 0,499-0,32 (m,
2H); ES* MS: 499 (M+1).

Vidu 7-64

Mudi axit formic cia (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-12-
hydroxy-11,13-dioxo-6-[2-(1-pyrolidinyl)etyl]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit

raxemic

\@/ X N\), QH
Kr\q HOO,H
O

a) (18,28)-2-({[2-(1-Pyrolidinyl)etylJamino }metyl )xyclohexanamm

hydroclorua raxemic

Theo cédch tuong tu véi cach dugc mo ta trong Vi du Z-55a, tir 1,1-
dimetyletyl ~ [(1S,2R)-2-formylxyclohexyl]carbamat  raxemic (112mg,
0,497mmol) va 2-(1-pyrolidinyl)etanamin (0,09ml, 0,746mmol), thu duogc
(1S,25)-2-({[2-(1-pyrolidinyl)etylJamino }metyl)xyclohexanamin hydroclorua
raxemic (88mg, 60% cho 2 budc) dudi dang mudi bis hydroclorua theo 2
budc dudi dang chat ran mau tring. '"H NMR (metanol-d,/CDCL;) 9,68 (br s,
< 1H), 9,24 (br s, < 1H), 8,25 (br s, 1H), 3,75- 3,04 (m, 11H), 2,37 (br s, 1H),
2,06-1,20 (m, 12H).

b) Muéi axit formic cia (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-12-
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hydroxy-11,13-dioxo-6-[2-(1-pyrolidinyl)etyl)-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido/1°,2°:4,5pyrazino/1,2-a]quinazolin-10-carboxamit

raxemic

Theo cach tuong tu véi cach dugc mo ta trong Vi du Z-35, tir hgp chat
c6 cong thic 16a (30mg, 0,0638mmol)‘ va (1S,25)-2-({[2-(1-
pyrolidinyl)etyl]amino }metyl)xyclohexanamin hydroclorua raxemic (88mg,
0,296mmol), thu dugc (4aS,6aS,14aS)-N-[(2,4-diflophenyl)metyl]-11,13-
dioxo-12-[(phenylmetyl)oxy]-6-[2-(1-pyrolidinyl)etyl]-
1,2,3,4,4a,5,6,6a,7,11,13,14a-dodecahydropyrido[1°,2°:4,5]pyrazino[1,2-
a]quinazolin-10-carboxamit raxemic dudi dang chat rdn mau tring (31mg,
76%) sau khi sac ky trén silicagel (gradien rla gidi 1-12%
metanol/diclometan). Hgp chit nay dugc loai nhém bao vé & bude thd hai
tuong tu v4i cach duge mo ta trong Vi du Z-37. Do d6, tir (4aS,6aS,14aS)-N-
[(2,4-diflophenyl)metyl]-11,13-dioxo-12-[(phenylmetyl)oxy]-6-[2-(1-
pyrolidinyl)metyl]-1,2,3,4,4a,5,6,6a,7,11,13,14a-
dodecahydropyrido[1°,2”:4,5]pyrazino[1,2-a]quinazolin-10-carboxamit
raxemic (31mg, 0,048mmol) hgp chat néu & d€ muc nay dugc di€u ché dudi
dang chat rin mau vang sau khi tinh ch& bang phuong phdp HPLC (18mg,
66%). '"H NMR (CDCl;) 10,39 (br s, 1H), 8,56 (br s, 1H), 8,39 (br s, 1H),
7,34 (m, 1H), 6,78 (m, 2H), 4,76-4,40 (m, 6H), 3,26-2,89 (m, 7H), 2,73 (m,
1H), 2,15 (m, 1H), 2,02-1,18 (m, 14H); ES" MS: 556 (M+1).

Vidu Z-65

(4aS,14aS)-N-[(2,4-Diflophenyl)metyl]-9-hydroxy-8,10-dioxo-
2,3,4,4a,5,6,8,10,14,14a-decahydro-1H-pyrido[1,2-
c/pyrido[1°,2°:4,5pyrazino[1,2-a]pyrimidin-11-carboxamit

-219-



OH © :
O N ANy

PN N\/l\/N\/]ﬂH
NH Rl

“

F

a) {2-/(2S)-2-Piperidinyl]etyl}amin

Hop chét nay dugc dieu ché theo cich tuong tu nhu chdt dong phan doi

quang cua né dugc mo ta trong Vi du Z-42a.

b) (4aS,14aS)-N-[(2 4-Diflophenyl )metyl]-9-hydroxy-8,10-dioxo-
2,34,4a,5,6,8,10,14,14a-decahydro-1H-pyrido[1,2-
c/pyrido/1°,2°:4,5]pyrazino/1,2-a]pyrimidin-1 1-carboxamit

Theo c4ch twong tu véi cach duge mo ta trong Vi du Z-35, tix {2-[(2S)-
2-piperidinyl]etyl jamin (28mg, 0,218mmol) va hop chét cé cong thitc 16a
(30mg, 0,0638mmol), thu dugc (4aS,14aS)-N-[(2,4-diflophenyl)metyl]-8,10-
dioxo-9-[(phenylmetyl)oxy]-2,3,4,4a,5,6,8,10,14,14a-decahydro-1H-
pyrido[1,2-c]pyrido[1°,2°;4,5]pyrazino[1,2-a]pyrimidin-11-carboxamit
(29mg, 82%). Hop chit nay dugc loai nhém bao vé & bude thi hai theo cich
tuong tu v6i cdch dugc mo ta trong Vi du Z-37 dé tao ra hop chit néu & dé
muc ndy duéi dang chit rdn mau tring (26mg, dinh luong). '"H NMR (CDCL,)
S 12,44 (br s, 1H), 10,48 (s, 1H), 8,26 (s, 1H), 7,35 (m, 1H), 6,80 (m, 2H),
4,68-4,57 (m, 2H), 4,38 (m, 1H), 4,20 (m, 1H), 3,93 (s, 1H), 3,63-3,39 (m,
2H), 2,91 (m, 2H), 2,29 (br s, 1H), 2,02 (m, 1H), 1,69-1,45 (m, 4H), 1,30-
1,24 (m, 2H), 1,12 (br s, 1H); ES* MS: 459 (M+1).

Vi du Z-66

(4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-[2-(metyloxy)etyl]-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[l°,2’:4,5pyrazino[l ,2-

aJpyrimidin-9-carboxamit
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a) [(3S)-3-Aminobutyl] [2-(metyloxy)etylJamin bis hydroclorua

Theo cich twong tu véi cich duge mo ta trong Vi du Z-47, tu 1,1-
dimetyletyl [(1S)-1-metyl-3-oxopropyl]carbamat . (76mg, 0,406mmol) va
2-(metyloxy)etyl]Jamin ~ (0,05ml, 0,609mmol), thu duoc [(35)-3-
aminobutyl][2-(metyloxy)etyl]Jamin dudi dang mudi bis hydroclorua theo 2
budc (19mg, dinh luong). '"H NMR (metanol-d,/CDCL;) § 9,02 (< 1H), 8,24
(< 1H), 3,68 (br s, 2H), 3,49 (br s, 1H), 3,34 (br s, 4H), 3,15 (br s, 4H), 2,26-
2,11 (m, 2H), 1,35 (br s, 3H).

b) (45,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-/2-
(metyloxy)etyl]-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 |pyrazino/1,2-a] pyrimidin-9-carboxamit

Theo c4ch tuong tu v6i cidch duge mo ta trong Vi du Z-35, tir hop chat
c6 cong thic 16 (15mg, 0,034mmol) va [(3S)-3-aminobutyl][2-
(metyloxy)etylJamin bis hydroclorua (19mg, 0,087mmol), (4S,12aS)-N-[(4-
flophenyl)metyl]-4-metyl-1-[2-(metyloxy)etyl]-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit dugc di€u
ch€ du6i dang chat ran mau tring sau khi sic ky trén silicagel (1-12%
metanol/diclometan). Hop chat nay dugc loai nhém bao vé & buGc thi hai
theo cach tuwong tu véi cich dugc mo ta trong Vi du Z-37 dé tao ra hgp chat
néu & dé muc nay dudi dang chat rin mau vang (9mg, 60%, cho 2 budc). 'H
NMR (CDCl,) 6 12,56 (s, 1H), 10,51 (m, 1H), 8,29 (s, 1H), 7,32 (m, 2H),
6,98 (m, 2H), 5,03 (m, 3H), 4,65-4,59 (m, 2H), 4,53 (m, 1H), 4,21 (m, 1H),
3,61-3,40 (m, 2H), 3,34-3,13 (m, 3H), 3,08 (m, 1H), 2,94-2,84 (m, 2H), 2,68
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(m, 1H), 2,07 (m, 1H), 1,50 (m, 1H), 1,35 (d, J=7,2Hz, 3H), 1,14 (m, 1H);
ES* MS: 459 (M+1).

Vidu Z-67
(4S,12aS)-1-Xyclobutyl-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 |pyrazino[1,2-

alpyrimidin-9-carboxamit

a) [(3S)-3-Aminobutyl] xyclobutylamin bis-hydroclorua.

Theo cach tuong tu véi cich duge mo ta trong Vi du Z-47, tr 1,1-
dimetyletyl [(1S)-1-metyl-3-oxopropyl]carbamat (76mg, 0,406mmol) va
xyclobutylamin (0,05ml, 0,609mmol), thu dugc [(3S)-3-
aminobutyl]xyclobutylamin bis-hydroclorua theo 2 buéc (23mg, 27%). 'H
NMR (metanol-d,/CDCl;) & 8,86 (s, < 1H), 7,97(s, < 1H), 3,46 (m, 1H), 3,21
(m, 1H), 2,74 (m, 2H), 2,14-2,08 (m, 4H), 1,94-1,62 (m, SH), 1,13 (d, J=6Hz,
1H).

b) (4S,12aS)-1-Xyclobutyl-N-[(4-flophenyl)metyl]-7-hydroxy-4-metyl-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2°:4,5 | pyrazino/1,2-

alpyrimidin-9-carboxamit

Theo cach twong ty véi cich dugc mo ta trong Vi du Z-35a, tit hgp chat
c6 cong thuc 16 (18mg, 0,39mmol) va [(3S)-3-aminobutyl]xyclobutylamin
bis-hydroclorua  (23mg, 0,107mmol), (4S,12aS)-1-xyclobutyl-N-[(4-
flophenyl)metyl]-4-metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 pyrazino[1,2-a]pyrimidin-9-

carboxamit dugc diéu ch€ dudi dang chét ran mau tring. Hop chat nay dugc

-222-



21670

loai nhém bdo vé & budc thit hai theo cdch tuong tu vdi céch duge mo ta trong
Vi du Z-37 dé tao ra hgp chét néu & dé muc nay dudi dang chét rin mau tring
sau khi tinh ché€ bang phuong phdp HPLC (4,5mg, 25% cho 2 buéc). 'H NMR
(CDCly) 6 12,54 (s, 1H), 10,48 (s, 1H), 8,20 (s, 1H), 7,31 (m, 2H), 6,98 (m,
2H), 5,02 (m, 1H), 4,61-4,57 (m, 2H), 4,26-4,14 (m, 3H), 3,05 (m, 1H), 2,90
(m, 1H), 2,49 (m, 1H), 2,12 (m, 1H), 2,05-1,87 (m, 3H), 1,84-1,61 (m, 3H),
1,46 (m, 1H), 1,32 (m, 3H); ES* MS: 455 (M+1).

Vidu Z-68
(4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5pyrazino[1,2-

alpyrimidin-9-carboxamit

g

7N,

)
F

OH O
o LI
OeTj;j\’iL’i\N
NH \Hr'

a) [(3S)-3-Aminobutyl](2-metylpropyl)amin bis-hydroclorua

Theo cach twong tu véi cich dugc mo ta trong Vi du Z-47, hop chat
nay dugc diéu ché tix 1,1-dimetyletyl [(1S)-1-metyl-3-oxopropyl]carbamat
(76mg, 0,406 mmol ) va (2-metylpropyl)amin (0,06ml, 0,609mmol) theo 2
budc dudi dang mudi bis-hydroclorua (22mg, 25%). 'H NMR (metanol-
d,/CDCl,) 6 3,25 (br s, 1H), 2,91 (br s, 2H), 2,64 (m, 2H), 2,02-1,93 (m, 3H),
1,17 (m, 3H), 0,88 (m, 6H).

b) (4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-(2-metylpropyl)-
6,8-dioxo-1,2,3,4,6,8,12,12a-octahydropyrido/1°,2 ’:4,5 | pyrazino/1,2-

alpyrimidin-9-carboxamit

Theo cach tuwong ty to that dugc mo ta trong Vi du Z-35, tit hop chit c6
cong thic 16 (16mg, 0,035mmol) va  [(3S)-3-aminobutyl](2-
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metylpropyl)amin bis-hydroclorua (20mg, 0,0925mmol), (4S,12aS)-N-[(4-
flophenyl)metyl]-4-metyl-1-(2-metylpropyl)-6,8-dioxo-7-
[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit dugc di€u
ché€ dudi dang chat ran mau tring. Hop chat nay dugc loai nhém bdo vé &
budgc thit hai theo cach tuong tu véi cdch dugc mo ta trong Vi du Z-37 dé tao
ra hgp chat néu & dé muc nay dudi dang chat rdn mau nau vang nhat (13mg,
68% cho 2 budc). 'H NMR (CDClLy) & 12,57 (s, 1H), 10,46 (s, 1H), 8,27 (s,
1H), 7,32 (m, 2H), 6,99 (m, 2H), 4,98 (m, 1H), 4,63-4,54 (m, 2H), 4,45(m,
1H), 4,26-4,16 (m, 2H), 2,91 (m, 1H), 2,77 (m, 1H), 2,24 (m, 1H), 2,14-2,03
(m, 2H), 1,63 (m, 1H), 1,48 (m, 1H), 1,33 (m, 3H), 1,09 (m, 1H), 0,850 (m,
3H), 0,789 (m, 3H); ES" MS: 457 (M+1).

Vidu Z-69

(4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-1,4-dimetyl-6 ,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 |pyrazino[1,2-a]pyrimidin-9-

carboxamit
OH O
o “Jj
@] N \/i\

a) [(35)-3-Aminobutyl]metylamin bis-hydroclorua.

Theo céch twong tu v6i cach dugc mo ta trong Vi du Z-47, hop chat
nay dugc di€u ché& tr 1,1-dimetyletyl [(1S)-1-metyl-3-oxopropyl]carbamat
(76mg, 0,409mmol) va metylamin du (2M trong tetrahydrofuran) theo 2 budc
dudi dang mudi bis hydroclorua (17%, cho 2 buéc). 'H NMR (metanol-
d,/CDCl;) 6 3,16 (m, 1H), 3,08 (s, 2H), 2,83 (m, 2H), 2,45 (s, 3H), 1,88 (m,
1H), 1,75 (m, 1H), 1,09 (m, 3H).
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b) (45,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-1,4-dimetyl-6,8-dioxo-
1,2,34,6,8,12,12a-octahydropyrido[1°2:4,5 pyrazino/1,2-a]pyrimidin-9-

carboxamit

Theo céch tuong tu v6i cdch duge mo ta trong Vi du Z-35, tix hop chat
c6 cong thic 16 (18mg, 0,0398mmol) va [(3S)-3-aminobutyl]metylamin bis-
hydroclorua (19mg, 0,109mmol), (4S,12aS)-N-[(4-flophenyl)metyl]-1,4-
dimetyl-6,8-dioxo-7-[(phenylmetyl)oxyl-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit dugc diéu
ch€ dudi dang chat rin mau tring. Hop chét ndy dugc loai nhém bao vé &
budc thit hai theo cach tuong tu véi cach dugc mo ta trong Vi du Z-37 dé tao
ra hop chét néu & d¢ muc nay dudi dang chat rin mau nau vang nhat (7mg,
44% cho 2 budc). '"H NMR (CDCl,) & 12,53 (s, 1H), 10,47 (s, 1H), 8,29 (s,
1H), 7,32 (m, 2H), 6,99 (m, 2H), 5,04 (1H), 4,60 (m, 2H), 4,23 (s, 3H), 2,83-
2,80 (m, 2H), 2,32 (a, 3H), 2,13 (m, 1H), 1,48 (m, 1H), 1,34 (m, 3H); ES*
MS: 415 (M+1).

Vidu Z-70
(4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-6,8-dioxo-1-

(tetrahydro-2H-thiopyran-4-yl)-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5 pyrazino[1,2-a]pyrimidin-9-carboxamit

FQHW:L&@(E

S

Hop chét néu & dé muc nay dugc diéu ché theo hai budc bang cich st
dung quy trinh twong ty véi quy trinh dugec mo ta trong Vi du Z-2. Hop chat
c6 cong thuc 16 (25mg, 0,055mmol) va [(3S)—3-éminobutyl]tetrahydro-ZH-
thiopyran-4-ylamin ty do (48mg, 0,26mmol) dugc cho phéan ing trong
diclometan (2ml) cing v6i axit axetic dé tao ra (4S,12aS)-N-[(4-

flophenyl)metyl]-4-metyl-6,8-dioxo-7-[(phenylmetyl)oxy]-1-(tetrahydro-2H-
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thiopyran-4-yl)-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-
a]pyrimidin-9-carboxamit (16mg, 49%) dudi daﬁg mang mong. Hop chat
nay dugc loai nhém benzyl & budc thit hai theo cich twong tu v6i ciach duge
mo td trong Vi du Z-26 dé tao ra (4S,12aS)-N-[(4-flophenyl)metyl]-7-
hydroxy-4-metyl-6,8-dioxo-1-(tetrahydro-2H-thiopyran-4-yl)-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (8mg, 59%) dudi dang chat rin mau tréng nhd. 'H NMR
(400MHz, CDCl,) & 1,30 (d, J=7,2Hz, 3H), 1,53-1,58 (m, 1H), 1,72-2,10 (m,
5H), 2,56-2,76 (m, 5H), 2,84-2,87 (m, 2H), 4,18 (dd, J=2,8, 14,0Hz, 1H),
4,26 (dd, J=3,4, 14,2Hz, 1H), 4,92-4,97 (m, 1H), 6,96-7,00 (m, 2H), 7,29-
7,36 (m, 2H), 8,31 (s, 1H), 10,48 (m, 1H), 12,48 (br, 1H); ES" MS: 501
(M+1).

Vidu Z-71

(4S,12aS)-N-[(2,4-Diflophenyl)metyl]-7-hydroxy-1,4-dimetyl-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°;4,5pyrazino[1,2-a]pyrimidin-9-

carboxamit
OoH O
F 0 I

a)  [(3S)-3-Aminobutyl]metylamin dihydroclorua

Hop chit néu & dé muc nay dugc di€u ché theo cach tuong tu dugc mo
ta trong Vi du Z-47. '"H NMR (400MHz, CDCl;) $ 1,18 (d, J=6,8Hz, 3H),
1,82-1,91 (m, 1H), 1,94-2,03 (m, 1H), 2,53 (s, 3H), 2,89-2,93 (m, 2H), 3,22-
3,30 (m, 1H), 8,02 (br, <1H), 8,81 (br, <1H).

b) (4S,12aS)-N-[(2 4-Diflophenyl )metyl]-7-hydroxy-1,4-dimetyl-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido/1°,2 ;4,5 pyrazino/1,2-a]pyrimidin-9-

carboxamit

Hop chét néu & dé muc nay dugc di€u ché theo hai budc bang cdch st
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dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hop chat
c6 cong thic 16a (40mg, 0,085mmol) va [(3S)-3-aminobutyl]metylamin tu do
(24mg, 0,23mmol) dugc cho phan tung trong diclometan (2ml) cing véi axit
axetic dé tao ra (4S,12aS)-N-[(2,4-diflophenyl)metyl]-1,4-dimetyl-6,8-dioxo-
7-[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’;4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (39mg,
89%) dudi dang mang moéng. Hop chat nay dugc hydro hod & budc thi hai
nhu dugc moé td trong Vi du Z-2 dé tao ra (4S,12aS)-N-[(2,4-
diflophenyl)metyl]-7-hydroxy-1,4-dimetyl-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’;4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (32mg,
97%) du6i dang chat ran mau tring nhd. '"H NMR (400MHz, CDCL;) & 1,33
(d, J=6,4Hz, 3H), 1,46-1,50 (m, 1H), 2,12-2,14 (m, 1H), 2,32 (s, 3H), 2,83
(m, 2H), 4,24 (m, 3H), 4,62 (m, 2H), 5,02 (m, 1H), 6,77-6,79 (m, 2H), 7,33
(m, 1H), 8,30 (s, 1H), 10,43 (s, 1H), 12,50 (br, 1H); ES* MS: 433 (M+1).

Vidu Z-72
(4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-4-metyl-1-(1-metyletyl)-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 [pyrazino[1,2-

alpyrimidin-9-carboxamit

©\/ N N\,/{\N

N

Hop chat néu & d€ muc nay dugc di€u ché theo hai budc bang cach st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hgp chat
c6 cong thic 16 (27mg, 0,060mmol) va [(3S)-3-aminobutyl](1-
metyletyl)amin ty do (67mg, 0,51mmol) dugc cho phan Wng trong diclometan
(2ml) cung véi axit axetic dé tao ra (4S,12aS)-N-[(4-flophenyl)metyl]-4-
metyl-1-(1-metyletyl)-6,8-dioxo-7-[(phenylmetyl)oxy]-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2°:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (18mg,
56%) dudi dang mang mong. Hop chat nay duoc hydro hod & budc thd hai
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nhu dugc mo ta trong Vi du Z-2 dé€ tao ra (4S,12aS)-N-[(4-flophenyl)metyl]-
7-hydroxy-4-metyl-1-(1-metyletyl)-6,8-dioxo-1,2,3,4,6,8,12,12a-
octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-carboxamit (15mg,
>100%) dudi dang chat rdn mau tring nhd. '"H NMR (400MHz, CDCL,) §
1,02 (d, J=6,4Hz, 3H), 1,07 (d, J=6,4Hz, 3H), 1,32 (d, /=6,8Hz, 3H), 1,54-
1,58 (m, 1H), 1,94-2,03 (m, 1H), 2,71-2,76 (m, 1H), 2,82-2,88 (m, 1H), 3,13-
3,16 (m, 1H), 4,16-4,10 (m, 1H), 4,30-4,33 (m, IH), 4,48 (m, 1H), 4,55-4,65
(m, 2H), 4,97-5,00 (m, 1H), 6,97-7,01 (m, 2H), 7,30-7,34 (m, 2H), 8,28 (s,
1H), 10,51 (m, 1H), 12,55 (s, 1H); ES* MS: 443 (M+1).

Vidu Z-73

(4S,12aS)-N-[(4-Flophenyl)metyl]-7-hydroxy-1,4-bis(2-metylpropyl)-6,8-
dioxo-1,2,3,4,6,8,12,12a-octahydropyrido[1°,2°:4,5 [pyrazino[1,2-

a[pyrimidin-9-carboxamit

OH O -
F o J\‘/“\N
\©\/ij;/N\/l\N
0 H H/

Hop chit néu & dé muc nay dugc diéu ché theo hai budc bang cach st
dung quy trinh twong tu véi quy trinh dugc mo ta trong Vi du Z-2. Hgp chat
c6 cong thic 16 (25mg, 0,055mmol) va [(3S)-3-amino-5-metylhexyl](2-
metylpropyl)amin t¢ do (21mg, 0,11mmol) dugc cho phan Ung trong
diclometan (2ml) cing v6i axit axetic dé tao ra (4S,12aS)-N-[(4-
flophenyl)metyl]-1,4-bis(2-metylpropyl)-6,8-dioxo-7-[(phenylmetyl)oxy]-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (8mg, 25%) dudi dang mang mong. Hop chat nay duoc hydro hod
& budc thd hai nhu duge mo ta trong Vi du Z-2 d€ tao ra (4S,12aS)-N-[(4-
flophenyl)metyl]-7-hydroxy-1,4-bis(2-metylpropyl)-6,8-dioxo-
1,2,3,4,6,8,12,12a-octahydropyrido[1°,2’:4,5]pyrazino[1,2-a]pyrimidin-9-
carboxamit (5mg, 78%) dudi dang chat rdn mau tring nho. 'H NMR
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(400MHz, CDCl;) 8 0,74 (d, J=6,4Hz, 3H), 0,84 (d, J=6,4Hz, 3H), 0,97-1,00
(m, 6H), 1,37-1,66 (m, 5H), 1,75-1,82 (m, 1H), 2,05-2,09 (m, 2H), 2,21-2,26
(m, 1H), 2,72-2,79 (m, 1H), 2,87-2,93 (m, 1H), 4,16-4,26 (m, 2H), 4,38 (m,
1H), 4,55-4,66 (m, 2H), 4,93-4,99 (m, 1H), 6,97-7,02 (m, 2H), 7,31-7,34 (m,
2H), 8,27 (s, 1H), 10,49 (m, 1H), 12,61 (s, 1H): ES* MS: 499 (M+1).

Vidu tiw ZZ-1 dén ZZ-24

Céc Vi du trong bang dudi day dugc tich dudi dang hén hgp céc chat
déng phan khong d6i quang véi ty 1é chat déng phan lap thé ndm trong
khoang tr 1:1 dén >10:1 & tam dugc cho 1a kh(“)ng xdc dinh. S6 liéu vé tinh
chat dugc néu & day bao gébm cdc tin hiéu phd khéi quan sit duge doi véi ion
phan tr (M+1) cta cdc hgp chat bang cich st dung phuong phdp ion hod
phun dién tir theo phuong thiic duong cé sit dung k§ thuat LC/MS da biét
trong linh vuc nay. Thoi gian luu duge bdo cdo ding dé chi dinh UV quan sat
dugc duge xdc nhan bang phuong phdp NMR d6i véi cdc Vi du dudi day bang
cach st dung gradient sau day trén cot HPLC pha ngugc phenomenex C18
(150nmX4,6mm, Smicron). Dung moi A = nuéc/0,1% axit formic, dung moi
B = axetonitril/0,1% axit formic. Gradient = 10% B trong 1 phiit, gradient tit
10% dén 90% B tir 1 dén 9 phiit, tr 100% B trong 9,01 phiit va gitt & 100% B
trong 2 phit. Trong mot vai trudng hgp, cic chit dong phan khong déi quang
khong tich duogc bing cac diéu kién HPLC chuén néu trén va do d6 duoc bdo

cdo dudi dang thoi gian luu duy nhét.

Bang A

Vidu Cau tric S6 lieu LC/MS
sO hoiac HPLC quan

sat duoc

7Z-1 | H @ ES" MS: 419
F\fr« 1 AF | Oy N/j/ (M+1)
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77-2 ES" MS: 406
(M+1)
77-3 H O ES* MS: 509
F I N (M+1)
1 H
0 1 %
-
77-4 ES' MS: 429
(M+1)
77-5 ES' MS: 415
(M+1)
77-6 ES* MS: 491
(M+1)
77-7 ES* MS: 509
(M+1)
77-8 ES* MS: 443
(M+1)
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77-9 : o OH O ES* MS: 461
‘F\ o= \ N/ju" 'L
[ (M+1)
N N \/’i\N
0 H/J\
7Z7-10 E ) ES* MS: 501
F’ 0 . \N. M ¢ o
; ‘ ’j (M+1)
2 N \/Hg N
'S
77-11 OH ci ES* MS: 475
S ST “ﬁ) N (M+1)
8] FIL\TX“
77-12 ?‘H ES' MS: 489
h (M+1)
77-13 ES* MS: 460
(M+1)
77-14 OH © ES' MS: 442
F‘
(M+1)
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77-15 ES* MS: 489
(M+1)
77-16 8,174 va 8,295
phut
77-17 OH ES* MS: 461
(M+1)
77-18 ES* MS: 447
(M+1)
77-19 ES* MS: 446
(M+1)
77-20 ES*' MS: 432
(M+1)
77-21 7,368 phiit
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77-22 7,150 phuit
77-23 ES* MS: 447
(M+1)
77-24 H o ES' MS: 447
F. =
\fw\ﬂiﬂr H = M.‘,} N/B (M+1)
‘%%““NM“%W NN
P
(1-7)
Bang B
S6 (R)m R®
1 4-F -CH,
2 4-F -CH(CH,),
3 4-F -CH,CH,OCH,
4 24-F -CH,4
5 2,4-F -CH(CH,),
6 2,4-F -CH,CH,OCH,
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7 2-F, 3-Cl -CH,
8 2-F, 3-Cl | _CH(CH,),
9 2-F, 3-Cl -CH,CH,OCH,

Vi du thuc nghiém 1

Hoat tinh tc ch€ integraza ciia HIV dugc nghién citu dva trén phuong
phép thr nghiém dudi day.
(1) Diéu ché€ dung dich ADN:

Béng phuong phép tuong tu véi phuong phdp dugc mé ta trong Vi du
thuc nghiém 1 néu trong cong bd don quoc t&€ s6 WO 2004/024693, dung
dich ADN nén (2pmol/ul) va dung dich ADN dich (5pmol/ul) dugc di€u ché.
Sau khi mdi dung dich ADN dich dugc dung s6i ldn nita va nhiét do duoc dé
giam tlr tir dé€ tai tao cdu tric mach bd sung dugc sit dung. Mdi chudi cia
ADN nén va ADN dich 1a nhu dugc mo ta trong phan Vi du thuc nghiém.

(2) Bo miic do uc ché (gia tri ICs)

Streptavidin (san xudt bdi Vector Laboratories) dugc hoa tan trong
dung dich dém cacbonat 0,1M (thanh phan: Na,CO; 90mM, NaHCO, 10mM)
dén néng do 40pg/ml. Méi 50ul dung dich nay dugc cho vao mot 16 cua dia
mién dich (sdn xudt bdi NUNC), dia ndy dugc dé & 4°C qua dém dé hap thu.
Sau d6, mdi 16 dugc rira bang dung dich dém phosphat (thanh phan: NaCl
13,7mM, KCl 0,27mM, Na,HPO, 0,43mM, KH,PO, 0,14mM) hai lan, va
300ul dung dich dém phosphat chita 1% sita gdy dé tc ché né trong 30 phuit.
Tiép d6, mbi 16 duge rira bang dung dich dém phosphat hai 14n, 50ul dung
dich ADN nén (2umol/ul) dugc thém vao dé hap thu & nhiét do trong phong
trong 30 phiit, trong lic d6 lac va 16 dugc rira bang dung dich dém phosphat

hai 14n va sau d6 rita mot 14n bang nudc cét.

Sau d6, méi 16 da dugc chuén bi nhu dugc mo ta trén day dugc bd
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sung 12ul dung dich dém (thanh phan: MOPS 150mM (d6 pH=7,2), MnCl,
75mM, 2-mercaptoetanol 50mM, glyxerol 25%, phan doan V clia albumin
huyét thanh bd 500pg/ml), va 51l dung dich phan ting dugc diéu ché tir 39ul
nugc cét. Sau do, 9ul dung dich integraza (30pmol) dugc thém vao va hén
hop nay dugc tron k§. Lb d6i chiing am (NC - negative control) dugc b6 sung
9ul dung dich pha loang (thanh phan: MOPS 20mM (pH=7,2), kali glutamet
400mM, EDTA 1mM, NP-40 0,1%, glyxerol 20%, DTT 1mM, ure 4M), va
hén hop nay dugc tron k§ bang céch sit dung mdy tron dia.

Sau khi dia dugc u & 30°C trong 60 phiit, dung dich phan Gng dugc
loai di, ti€p d6 rira bang 250ul dung dich dém ria (thanh phdn: MOPS
150mM (pH=7,2), 2-mercaptoetanol 5S0mM, glyxerol 25%, phan doan V cla
albumin huyét thanh bo 500pug/ml) ba 14n.

Sau d6, méi 16 duoc bd sung 12ul dung dich dém (thanh phan: MOPS
150mM (pH=7,2), MgCl, 75mM, 2-mercaptoetanol SO0mM, glyxerol 25%,
phan doan V clia albumin huyét thanh bo 500pg/ml), va 53ul dung dich dém
phéan tng duogc di€u ché ti 41ul nuéc cat. Ti€p d6, 6l dung dich chita hop
chat tht nghiém trong DMSO duoc thém vao modi 16, va 6ul DMSO duoc
thém vao 16 1am d6i ching duong (PC - positive control), ti€p d6 tron 16 bang
cach st dung mdy tron dia. Sau khi dia dugc 0 & 30°C trong 30 phut, 1l
DNA dich (Spmol/pl) duge thém vao va hén hop nay dugce tron ki bang céch
str dung may tron dia.

Sau khi méi dia dugc u & 30°C trong 10 phiit, dung dich phéin tng
duoc loai bo, ti€p d6 rira hai 1an bing dung dich défn phosphat. Sau d6, khiang
thé khéng digoxigenin dugc ddnh d&u bdi phosphataza kiém (phan doan Fab
cta ctru: dugc san xudt boi Boehringer) dugc pha loang 2000 14n bang dung
dich dém pha loang khang thé, 100ul chat pha lodng dugc thém vao dé gin
két & 30°C trong 1 gid, va 16 dugc rira lién tuc hai 14n bang dung dich dém
phosphat chita Tween20 0,05%, va mot 1an bang dung dich dém phosphat.
Sau d6, 150ul dung dich tao mau phosphataza kiém (thanh phan;
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paranitrophenyl phosphat 10mM (san xuét béi Vector Laboratories), MgCl,
5mM, NaCl 100mM, Tris-HCl 100mM (pH=9,5)) dugc thém vao dé phéan ting
& 30°C trong 2 gid, 50ul dung dich NaOH 1N dugc thém vao dé ding phan
ing, midc hap thu (OD405nm) cta méi 16 dugc do va miic tc ché (ICs) thu

dugc theo cong thuc tinh todn duéi day.

Mic tc ché (%) =100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}]
C abs.: miic hap thu cta 16 chita hop chét
NC abs.: miic hap thu cia NC
PC abs.; miic hap thu cta PC

Cic két qua dugc thé hién dudi day.

Vidus6 | Hoat tinh tc ché integraza (ICs;, ng/ml)

C2 3,3
F-2 3,8
H-2 3.2

Hop chat theo sang ché thé hién hoat tinh tc ch€ integraza manh chong
lai HIV.

Vidu thit nghiém 2

Dan xuit clia t&€ bao 293T biéu hién yéu t6 bam dinh dé cai thién miic
bam dinh vao nhua dugc st dung trong thir nghiém nay. Vecto HIV dang
VSV-g pseudo biéu hién luxiferaza (& day dugc goi 1a PHIV) dugc tao ra
bing céch chuyén nhiém t€ bao bing vecto plasmit pGJ3-Luci (Jarmy, G. et
al., J. Medical Virology, 64:223-231, 2001) va pVSV-g (Clontech). Cic t€
bao dugc tron vGi vecto PHIV va sau d6 tron véi hop chit da duge pha loang
hang loat. Sau khi u & 37°C va 5% CO, trong 2 ngay, cac dia dugc cho phan
ing bang cdch st dung chdt phan dng thir nghiém Steady Glo luxiferaza

(Promega) nhu dugc khuyén cdo bdi nha san xudt. Dé ddnh gid miic dc ché
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dac hiéu khong HIV, mot thir nghiém tuong ty dugc thuc hién, ngoai trir hén
hgp vecto t&€ bao/PHIV dugc thay thé bang t€ bao da dugc tai nap trudc va chi

y&u biéu hién luxiferaza.

PHIV 1Cao
. x =<10 nM,
VidusS | 35-100 nM,
71 *
72 7
Z-3 *
74 %
75 %
76 >
77 >
2_8 *&
79 ¥
710 %
711 %
515
713 T
714 =
745 %
716 *
747 *
Z18 *
719 %
Z-20 wx
721 K
Z2-22
723 %
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7-24

Z-25

Z-26

*l %t %

Z-27

dedeke

Z-28

Z-29

Z-30

Z-31

Z-32

Z-33

Z-34

Z-35

Z-36

wf k| ®| %] | #] ] #] %] %

Z-37

Z-38

*
*

Z-39

Z-40

Z-41

Z-42

Z-43

Z-44

Z2-45

Z-46

Z-47

Z-48

Z-49

Z2-50

Z-51

Z-52

Z-53

Z-54

b ow] ®| %) %| | o] wf & & #] #] *] #| ]| *

Z-55

*
*

Z-59

*

Z-60

*

Vi du bao ché

Thuat nglt “hoat chat” cé nghia 1a hgp chat theo sdng ché, tautome

ctia né, mudi dugc dung ctiia né hoac solvat cua né.

Vidu bao ché’l

Vién nang gelatin ran dugc bao ché bang céch sit dung cdc thanh phan duéi

day

Hoat chat

ham lugng
(mg/vién nang)

250
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Tinh bot (kho) 200

Magie stearat 10
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Tong cong 460mg

Vidu bao ché 2

Vién nén dugc bao ché bang cdch st dung cdc thanh phan sau day
Ham luong

(mg/vién nén)

Hoat chat 250
Xenluloza (vi tinh thé) 400
Silic dioxit (x6ng khoi) 10
Axit stearic 5
Tdng cong 665mg

Céc thanh phan dugc tron va nén thanh vién nén, mbi vién c6 trong luong

665mg.
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YEU CAU BAO HO

1. Hop chit ma 1a carbamoylpyridon da vong cé cong thiic:
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hodc mudi hodc solvat dugc dung cua chung.

2. Hop chét theo diém 1, trong d6 hop chét nay 1a hop chét (3S,11aR)-N-[(2,4-
diflophenyl)metyl]-6-hydroxy-3-metyl-5,7-dioxo-2,3,5,7,11,1 1a-
hexahydro[ 1,3 ]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-carboxamit.

3. Hop chit theo diém 1, trong d6 mubi duoc dung 1a mudi natri.

4. Dugc phdm chira hop chét nhu duge x4c dinh theo diém bt ky trong s6 cac diém tir

1 dén 3.

5. Dugc phém theo diém 4, trong d6 dugc phém nay chtra it nhét mot chit didu tri bd

sung dugc chon tir chat ic che transcriptaza nguoc va chat tc che proteaza.
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