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Linh vire ky thuit dwoc dé cap
Sang ché d& cap dén hop chét khang virut, duge phdm chira hop chét nay va

quy trinh va céc chét trung gian hitu ich dé diéu ché cac hop chét do.

Tinh trang ky thuit cia sang ché

Bénh viém gan C 1a m§t bénh man tinh clia’'gan do virut gy ra, bénh nay la
bénh ly dic trung cia gan. Mic du ¢ nhiéu loai thubc hudng téi muc tidu 1a gan da
duoc sir dung rong rai va cho thay hiéu qua, tuy nhién doc tinh va cac tac dung phu
khéc d 1am han ché hiéu qua ciia chiing. Cac chit (rc ché virut viém gan C (hepatitis C
- virut - HCV) ¢6 tac dung l1am han ché qua trinh 1y nhim va phét trién bénh cia bénh
HCV ciing nhu ¢6 hiéu qua trong cac thir nghiém chan doan HCV.

C6 nhu cdu dbi voi cac hop chat méi dé didu tri HCV. Cu thé 13, ¢6 nhu déi véi
cac hop chét dé didu tri HCV ¢6 hoat tinh rong khang lai cac kiéu gen cua HCV (vi du,
cac kiéu gen la, 1b, 2a, 3a, 4a). Ngoai ra ciing ¢6 nhu ciu véi cac chét it nhay cam véi
tinh khang thudc cia virut. Cac dot bién khang thude dbi véi cac chat tc ché da duge
mo ta cho NS5A caa HCV ddi véi cac kidu gen 1a va 1b trong tai liéu “Antimicrobial

Agents va Chemotherapy, September 2010, Volume 54, p. 3641 - 3650

Bin chit k§ thuit cia sang ché
Muc dich ctia sang ché 12 nhdm tim ra hop chét dé diéu tri HCV c¢6 hoat tinh
rong khéang lai cac kiéu gen ctia HCV va it nhay cam véi tinh khang thudc cia virut.
Theo mot phwong 4n, sang ché dé xuit hop chét co cong thire (I):
Bl2.V1a.C(=0)-P-W!2p'>.C(=0)-V>-E'® (1)
trong do6:
E'*1a E%, E! hodc E%, hodc E'*-V'2 lién két v6i nhau 1a R%:;
E' Ia E°, B! hodc E2, hodic E'*-V'® lién két véi nhau 1a R®;
V2 1a VO hoge E'*-V'a lién két v6i nhau 1a R%;
V'® 1a VO hoge E'*-V'® lign két v6i nhau 1a R*;
P'? duge chon tir PO, P!, P3, P3, P6, P7, P8, P10, P12 P15 P18 P19 vy p3o;
P'® dugc chon tir PO, P!, P3, P5 PS, P7, P8, P10 P12 P15 P18 P19 yj p30,
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mdi nhém E° doc 1ap 1a -NRERE, trong d6 mdi nhém REC va RE¢ duge chon
doc lap tr nhém bao gbébm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl,
arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl,
xycloalkylsunfonyl, formyl, haloalkoxycarbonyl, heteroxyclyl,
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, heteroxyclyloxycarbonyl, hydroxyalkylcarbonyl, (NR°Rf)alkyl,
(NR°RY)alkylcarbonyl, (NR°Rf)carbonyl, (NR°Rf)sunfonyl, -C(NCN)OR' va -
C(NCN)NR*RY, trong d6 nhém R' duge chon tir alkyl va phenyl khong thay thé, va
trong d6, phan alkyl cua cdc nhom arylalkyl, arylalkylcarbonyl, heteroxyclylalkyl va
heteroxyclylalkylcarbonyl con duge thé tiy y bing mot nhom -NRR'; va trong do,
nhém aryl, phan aryl cta cac nhom arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, va arylsunfonyl, nhom heteroxyclyl, va phéan
heteroxyclyl ciia cdc nhém heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con
duoc thé tuy y bﬁng mot, hai hodc ba phﬁn ttr thé duogc chon dgc 1ap tir nhém bao gém
alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém E' duge chon ddc 1ap tir nhom bao gdém hydro, hydroxy, alkyl,
haloalkyl, -NHhaloalkyl, aryl va heteroxyclyl;

mdi nhom E? doc 1ap la -NHRF, trong d6 REf 1a xycloalkylcarbonyl hoic
xycloalkyloxycarbony];

mdi nhém VO doc lap 1a alkyl, arylalkyl, alkenyl, CO, (xycloalkyl)alkyl,
xycloalkyl, alkoxyalky], alkoxyalkylcarbonylalkyl, alkoxycarbonylalkyl,
alkylsulfanylalkyl, arylalkoxyalkylcarbonylalkyl, carboxyalkyl, heteroxyclylalkyl,
heteroxyclylcarbonylalkyl, hydroxyalkyl, NRRCOalkyl, trong d6, mdi nhém R
duge chon doc 1ap tir nhém bao gébm hydro va alkyl; va trong d6 phéan alkyl cta
nhém arylalkyl c¢6 thé dugc thé bing ba nhoém aryl, va phan alkyl ciia nhém
arylalkyl con duoc thé tuy y bing mot hodc hai nhém bd sung dugc chon doc lap tir
nhém bao gdm alkoxy, alkylcarbonyloxy, halo, haloalkoxy, haloalkyl, heteroxyclyl,
hydroxy; va phén aryl c¢6 thé dugc thé bang 1, 2, 3, 4 hodc 5 phén tir thé dugc chon
doc lap tir nhom bao gdm alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, alkylcarbonyl,

nhém aryl th hai, arylalkoxy, arylalkyl, arylcarbonyl, xyano, halo, haloalkoxy,
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haloalkyl,  heteroxyclyl, heteroxyclylalkyl, heteroxyclylcarbonyl,  hydroxy,
hydroxyalkyl, nitro, -NR*RY, (NR*RY)alkyl-, oxo, va -P(O)OR, trong d6, mdi nhom
R dugc chon ddc lap tir nhém bao gdbm hydro va alkyl; va trong d6, phin alkyl cia céc
nhom arylalkyl va heteroxyclylalkyl khong thay thé, va trong d6, nhom aryl thir hai,
phan aryl cia nhém arylalkyl, phan aryl ciia nhém arylcarbonyl, heteroxyclyl, va phan
heteroxyclyl ctia nhom heteroxyclylalkyl va heteroxyclylcarbonyl con dugc thé tiy y
bang 1, 2 hodc 3 phdn tir thé duoc chon doc lap tir nhém bao gdém alkoxy, alkyl,
xyano, halo, haloalkoxy, haloalkyl va nitro; va nhém heteroxyclyl c6 thé dugc thé
_béng 1, 2, 3, 4 hodc 5 phan tir thé dugc chon doc l1ap tir nhom bao gbém alkoxy,
alkoxyalkyl, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl, arylalkyl, arylcarbonyl, xyano,
halo, haloalkoxy, haloalkyl, nhém heteroxyclyl thi hai, heteroxyclylalkyl,
heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -NRXRY, (NR*RY)alkyl va oxo,
trong d6, phan alkyl cia cac nhém arylalkyl va heteroxyclylalkyl khong thay thé, va
trong d6, nhém aryl, phin aryl ciia nhém arylalkyl; phan aryl cia nhém arylcarbonyl,
nhém heteroxyclyl thir hai, va phin heteroxyclyl ciia cac nhém heteroxyclylalkyl va
heteroxyclylcarbonyl con duge thé tuy y béng mot, hai hodc ba phan tir thé dwgc chon
doc lap tir nhém bao gdm alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhom PP doc lap la:

(Rps)ps (RPG)pq
¥ X
N)jpn N)}pm
i o
(RPS)ps (RPG)F’CI

/ ) po ) ) pp R R
(}pn Jipm hote N—R"

s

trong do:

X dugc chon tr nhém bao gdm O, S, S(O), SO, CHz, CHRP!O va
C(RP1%),; véi diéu kién khi pn hodc pm 1a 0, thi X dugc chon tir nhém bao gdm
CHa, CHR?!? va C(RP10),;

mdi nhom R duge chon doc lap tir nhém bao gdm alkoxy, alkyl,
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aryl, halo, haloalkyl, hydroxy va -NRPR"®, trong ¢6 nhém alkyl c6 thé tuy y tao
thanh vong hgp nhat c6 tir 3 dén 6 nguyén tir cacbon lién k&, trong d6 vong hop
nhét c6 tir 3 dén 6 nguyén tir nay duoc thé tuy y bing mot hodc hai nhom alkyl;

mdi nhém RPS va RP¢ dugc chon ddc lap tir nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NR"R", trong d6 nhém alkyl co thé tiy
¥ tao thanh vong hop nhat c6 tir 3 dén nguyén tir cacbon lién ké, trong do, vong ¢6
tir 3 dén 6 nguyén tir nay duogc thé tuy y bing mot hodc hai nhoém alkyl;

mdi nhém RP? va RP doc 1ap 13 H, alkyl, aryl hoic arylalkyl; hoic nhém RP?
va R ciing v6i nguyén tir ma ching gin vao, tao thanh nhém di vong;

pq vaps doclapla o, 1, 2, 3 hoic 4;

pm va pn doc 1ap 1a 0, 1 hodc 2;

po va pp doc lap 1a 1, 2 hodc 3;

mdi nhom R7 va RP® dugc chon doc lap tir nhém bao gdm hydro, alkenyl,
alkoxyalkyl, alkyl, haloalkyl va (NRP*R™)alkyl; hodc R"” va R™® cung véi nguyén tir
cacbon ma chung gén vao, tao thanh vong no ¢6 tir 5 hodc 6 nguyén tir tuy y chira 1 hoac
2 nguyén tir khéc loai dugc chon tir NR%, O va S; trong d6 RP* dugc chon tir hydro va
alkyl;

R duoc chon tir hydro va alkyl;

mdi nhém P! doc 14p la:

(RP1),
[-x

s
pn
trong do:

X dugc chon tir nhém bao gdm O, S, S(O), SO,, CH,, CHRP!? va
C(RF1%),; véi diu kién khi pn bang 0, thi X dugc chon tir nhém bao gdm CHa,
CHRP' va C(RP'0),;

mdi nhom RP!Y duge chon ddc 1ap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP#RP®, trong d6 nhoém alkyl nay c6 thé tuy y
tao thanh vong hop nhit ¢ tir 3 dén 6 nguyén tir cacbon, trong dé, vong c6 tir 3 dén
6 nguyén tir ndy dugc thé tiy ¥ bing mot hodc hai nhém alkyl;

it nhit mot nhém RP!' dwge chon doc 1ap t nhém bao gdm Xyano,
alkylsunfonyl, arylsunfonyl, (NR"RMsunfonyl, heteroxyclylsunfonyl,
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heteroarylsunfony], haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyalkyloxy,
heteroxyclyloxyalkyloxy, ~(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl, -NRMRF, (NR¥™RMalkyl, (NR"R")carbonyl, trong d6
mdi nhém R" doc 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va
khi ¢6 hai nhém R thi ching c6 thé cung cac nguyén ttr cacbon ma ching gin vao, tao
thanh vong di vong c6 tir 4 dén 15 nguyén tir; trong d6 mdi nhém R™ doc 1ap 1a aryl,
arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy, alkynyl, alkoxyalkyl, haloalky],
xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
sunfonylalkyl, =~ (NR"RMsunfonyl, heteroarylsunfonyl, -S(=0)R",  -C(=O)RM
-C(=O)NR"R"; va nhom RF!! con lai dugc chon doc 1ap tir nhém bao gdm RPS,
xyano, alkylsunfonyl, arylsunfonyl, (NR'R"sunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, - aryloxyalkyloxy, heteroaryloxyakyloxy,
heteroxyclooxyalkyloxy, —(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo va heteroxyclyl; trong d6 mdi nhom RP doc 1ap 1a -H, alkyl,
alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi ¢6 hai nhom R thi ching
c6 thé ciing cac nguyén tir ma ching gin vao, tao thanh vong di vong c6 tir 4 dén 15
nguyén tu;
pslal, 2, 3 hodc4;
pnla 0, 1 hodc 2;

moi nhém P? ddc 18p 1a vong c6 cong thire:

(RP‘IS)pS

-5

vong nay dugc thé bang mot hodc nhiéu nhém oxo;

b

trong do:
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mdi nhém RP'? dugc chon doc lap tir nhom bao gdm RPS, xyano,

alkylsunfonyl, arylsunfonyl, (NR"RMsunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,

heteroxyclooxyalkyloxy, (NR"™RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R" doc lap 1a -H, alkyl,
alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi hai nhém R" cing c6 mit
thi chiing c6 thé cuing cac nguyén tir ma ching gin vao, tao thanh vong di vong cé tu 4
dén 15 nguyén tir; |

pslao, 1,2, 3 hoac 4;

pnla 0, 1 hodc 2;

mdi nhém P doc 1ap 1a vong c¢6 cong thure:
z
pn
w

vong ndy dugc thé tiy ¥ bing mot hodc nhidu nhém RP!5, trong d6 nhém

trong do:

R"15 nay dugc chon doc 1ap tir nhém bao gdm alkoxy, alkyl, aryl, halo,
haloalkyl, hydroxy va -NRP*R®, trong d6 nhom alkyl ndy co6 thé tiy y tao thanh
vong hop nhat ¢6 tir 3 dén 6 nguyén tir cacbon lién ké, trong d6 vong co tir 3 dén 6
nguyén tir nay dugc thé tiy y bang mot hodc hai nhom alkyl; va khi hai nhém RP!S
dugc gin vao cung m{t nguyén tir cacbon thi cung véi nguyén tir cacbon
ma ching gin vao, c6 thé tao thanh vong cacbon c¢6 tir 3 dén 6 nguyén tu
hodc vong di vong;

mdi nhém RP? va RP® doc 1ap 13 H, alkyl, aryl hodc arylalkyl; hodc RP? va RFb
cung v6i nguyén tir ma ching gén vao, tao thanh nhém di vong;

pnla 0, 1 hodc 2;

Z1a 0, S, S(=0), S(=0); ho#c NR;

mdi nhém R doc 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong,

heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
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haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0):NR"R", -S(=0),R", C(=0)R", C(=0)OR", -C(=0)NR"R"; mdi nhém R" doc 1ap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hodc khi hai nhém R" cung c6 miit,
thi chting c¢6 thé ciing cac nguyén tr ma ching gin vao, tao thanh vong di vong ¢o tur 4
dén 15 nguyén tu;

moi nhém P° doc 1ap 1a vong ¢6 cong thire:
z
pn
w

vong ndy dugc thé bang mot hodc nhidu oxo va dugc thé tuy y bang mét hodc

trong do:

nhiéu nhém R' ma nhém RP'® nay dwgc chon ddc lap tr nhém bao gdm
alkoxy, alkyl, aryl, halo, haloalkyl, hydroxy va -NRF#R®®, trong d6 nhom alkyl
c6 thé tiy ¥ tao thanh vong hop nhét ¢6 tir 3 dén 6 nguyén tir cacbon lién k&, trong
d6, vong hop nhét c6 tir 3 dén 6 nguyén tir nay duoc thé tuy y bang mot hodc hai
nhém alkyl,

mdi nhém R va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém R
va RP® cling v6i nguyén tir ma ching gén vao, tao thanh nhom di vong;

Z1a 0, S, S(=0), S(=0); ho#ic NR;

pnla 0, 1 hodc 2;

mdi nhém Rf doe 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0)NR"R", -S(=0)2R", C(=O)R", C(=0)OR", -C(=O)NR'R"; mbi nhém R" doc lap
1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hodc khi hai nhém R" ciing c6 mit
thi chiing c6 thé cling cic nguyén tir ma chiing gén vao, tao thanh vong di vong ¢6 tir 4
dén 15 nguyén tu;

moi nhém P7 1a vong di vong c6 hai vong cau, ¢6 tir 5 dén 15 nguyén tir, dugc
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gan v6i phan con lai cta hop chét ¢6 cong thire I thong qua mot lién két N va mot lién
két C; trong d6 vong nay duoc thé tiy ¥ bang mot hodc nhidu nhom duge chon doc 1ap
tir nhém bao gdm R va RP!1;

mdi nhém P? ddc 14p 1a vong c6 cong thic:

(ITF"I S)ps
(
2,
e

trong do:

psla2, 3,4, 5 hoic 6;

pnla 0, 1 hodc 2;

mdi nhém RP13 dugc chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRF?R"®, trong d6 nhém alkyl c¢6 thé tiy ¥ tao
thanh vong hop nhat c6 tir 3 dén 6 nguyén ti, trong d6, vong c6 tir 3 dén 6 nguyén
tr nay dugc thé tiy y bang mot hodc hai nhom alkyl; trong d6 it nhit 1 trong 2
nhém R’ ma dugc gin véi cing mot nguyén ti cacbon, thi cung véi
nguyén tir cacbon ma chung gin vao tao thanh vong di vong c6 tir 4 dén 6
nguyén tu;

mdi nhém R va RF® dgc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhom
RP# va RP ciing nguyén tir cacbon ma chung gén vao, tao thanh nhém di vong;

mdi nhém P10 doc 1ap la:

trong do:

nhém X dugc chon tir nhém bao gdm O, S, S(0), SO,, CH,, CHRP!?
va C(RP!%),; véi didu kién khi pn hodic pm bang 0, thi nhém X dwoc chon tir nhom
bao gdm CHa, CHRP!® va C(RP10),;

mdi nhém RP!? duge chon doc lap tir nhom bao gdm alkoxy, alkyl,

aryl, halo, haloalkyl, hydroxy va -NRP?RF®, trong d6 nhom alkyl c6 thé tuy ¥ tao
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thanh vong hop nhét cé tir 3 &n 6 nguyén tir cacbon lién k&, trong do, vong co tu 3
dén 6 nguyén tir nay dugc thé tuy y bang mdt hodc hai nhom alkyl;

mdi nhém RP* va RP® dwge chon doc lap tir nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NR"R", trong d6 nhom alkyl cé thé tuy
y tao thanh vong hop nhét c6 tir 3 dén 6 nguyén tir cacbon lién ké, trong do, vong
c6 tir 3 dén 6 nguyén tir nay dugc thé tiy y bang mot hodc hai nhém alkyl;

mdi nhém R va RP doc lap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RPe
va R ciing v6i nguyén tir ma ching gén vao, tao thanh nhém di vong;

pq vaps doclaplao, 1,2, 3 hoic 4;

pm va pn doc lap 1a 0, 1 hoac 2;

po va pp doc 1ap 1a 1, 2 hoac 3;

mdi nhom P12 doce lap la:

R, /fb)pp
?—X ()

trong do:

mdi nhém RFP® dugc chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRF*RP®, trong d6 nhom alkyl c6 thé tuy y tao
thanh vong hop nhét c6 tir 3 dén 6 nguyén tir cacbon lién ké, trong d6 vong c6 tir 3
dén 6 nguyén tir nay duge thé tuy ¥ bang mot hodc hai nhém alkyl;

mdi nhém RF* va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhom RF?
va RP® ciing vé&i nguyén tir ma ching gén vao, tao thanh nhom di vong;

pq doc lap la 0, 1, 2, 3 hoic 4;

pm doc lap 1a 0, 1 hodc 2;

pp doc lap 1a 1, 2 hoac 3;

pslal, 2, 3 hoic4;

nhém RP'" dwge chon ddc 14p tr nhém bao gdm xyano, alkylsunfonyl,
arylsunfonyl, (NR"R"sunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl, haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, —aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NRFRMalkyloxy, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl, -NRM™RP, (NR"™RPM)alkyl,
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(NRMRMcarbonyl, trong d6 mdi nhém R" doc lap 1a -H, alkyl, alkoxyamino, aryl,
arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl,
haloalkyl, xyanoalky]l, haloalkoxyalkyl, aminoalky], alkylaminoalkyl,
dialkylaminoalkyl, sunfonylalkyl; va khi c6 hai nhém R thi chting c6 thé ciing véi cac
nguyén tir ma ching gin vao, tao thanh vong di vong c6 tir 4 dén 15 nguyén ta; trong
d6 mdi nhom R doc 14p 1a aryl, afylalkyl, nhom di vong, heteroxyclyoxy, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl, (NR'RMsunfonyl,
heteroarylsunfonyl, -S(=0),R", -C(=O)R", -C(=O)NR'R"; va nhém RP!! con lai
dugc chon doc lap tr nhém bao gdbm RPS, xyano, alkylsunfonyl, arylsunfonyl,
(NRPRMsunfonyl, heteroxyclylsunfonyl, heteroarylsunfony], haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NRFRMalkyloxy, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R" doc lap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi c¢6 hai nhém R" thi chiing
c6 thé cung cac nguyén tr ma chtng gén vao, tao thanh vong di vong c6 tir 4 dén 15
nguyén tu;

mdi nhom P 1a:

=

b

trong d6 nhom nay duogc thé b%lng mot hodc hai nhém dugc chon doc 14p tur
nhém bao gdém alkoxyalkyl, haloalkoxyalkyl, alkylsulfanyl, alkylsulfanylalkyl,
xyanoalkyl va xycloalkylalkyl;
mdi nhém P8 [a:
Ao s
- N
(:? hodc %_;/
trong d6 nhém nay dugc thé tuy y bing heteroxyclylalkyl,
heteroxyclyloxyalkyl, hydroxyalkyl, -NR°RY, (NR°R%)alkenyl, (NR°R%)alkyl va
(NR°RY)carbonyl; nhém R® va RY duge chon doc 1ap tir nhom bao gém hydro,
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alkenyloxycarbonyl cung véi mot hodc hai nhém duge chon doc 14p tir nhém bao gém
halo, alkyl, alkoxyalkyl, haloalkyl, xycloalkyl va xycloalkylalkyl;

mdi nhém P [a:

mdi nhém P3° doc 1ap 1a vong c6 cong thic:
(RP13)
[-X
-0,
e

psla2

pnla 0, 1 hodc 2;

X dugc chon tir nhém bao gdm O, S, S(0), SO, hoic CHy; véi didu
kién khi pn 1a 0, thi X 1a CHa.

mdéi nhém RP® dugc chon doc lap tr nhom bao gdm alkyl-,
alkoxyalkyl-, hydroxyalkyl-, alkyl-S-alkyl-, sulfanylalkyl-, aminoalkyl-,
alkylaminoalkyl-, dialkylaminoalkyl-, alkyl-SO2-alkyl, trong d6 khi hai nhém
RP13 duge gén v6i cing mot nguyén tir cacbon, thi cing nguyén ti cacbon
ma chung gin vio, tao thanh vong di vong c6 tir 4 dén 6 nguyén ti;

mdi nhém R® dugc chon doc lap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NR°RY, (NR°RY)alkenyl,
(NRR%alkyl va (NR°RY)carbonyl; nhém R va R¢ dugc chon doc lap tir nhoém bao
gdbm  hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbonyl,
hydroxyalkylcarbonyl, ~ (NR°Rfalkyl, ~(NR°Rf)alkylcarbonyl, (NR¢R)carbonyl,
(NRRf)sunfonyl, -C(NCN)OR' va -C(NCN)NR*RY, trong d6 nhém R' dugc chon tir
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alkyl va phenyl khéng thay thé, va trong dé, phén alkyl cua cadc nhom arylalkyl,
arylalkylcarbonyl, heteroxyclylalkyl va heteroxyclylalkylcarbonyl con dugc thé tiy y
bang mét nhom -NReRL; va trong d6, nhém aryl, phan aryl ciia cic nhoém
arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
cic nhém arylsunfonyl, heteroxyclyl, va phin heteroxyclyl cia cic nhém
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl va heteroxyclyloxycarbonyl con dugc thé tiy y bang 1, 2 hodc 3
phan tir thé dugc chon doc 1ap tr nhém bao gdm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; nhém R® va Rf dugc chon ddc 1ap tir nhom bao gdm
hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NRXRY)alkyl va -(NRXRY)carbonyl; nhém R* va RY dugc chon doc
1ap tir nhém bao gdm hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY')carbonyl, trong d6 nhém RX va RY' duoc
chon dgc 1ap tr nhom bao gém hydro va alkyl;

mdi nhém R’ duge chon doc lap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloXyalkyl, hydroxyalkyl, -NR°RY, (NR°RY)alkenyl,
(NR°R%Y)alkyl va (NR°R%)carbonyl; nhém R va R? duge chon doc 1ap tir nhém bao
gdbm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbonyl,
hydroxyalkylcarbonyl,  (NR°RNalkyl, (NR°Rfalkylcarbonyl, (NRR)carbonyl,
(NR°R)sunfonyl, -C(NCN)OR' va -C(NCN)NR*RY, trong d6 nhém R' duoc chon tur
alkyl va phenyl khong thay thé, va trong d6, phan alkyl cua cic nhém arylalkyl,
arylalkylcarbonyl, heteroxyclylalkyl va heteroxyclylalkylcarbonyl con dugc thé tuy y

bang mdt nhém -NR°RS va trong d6, nhom aryl, phan aryl cia cic nhom

-13-



21299

arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
cac nhom arylsunfonyl, heteroxyclyl, va phin heteroxyclyl ciia cic nhém
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl va heteroxyclyloxycarbonyl con duge thé ty y bang l; 2 hodc 3
phan tir thé dugc chon doc lap tr nhém bao gdm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; nhém R® va Rf duoc chon doc 13p tor nhém bao gém
hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NRXRY)alkyl va -(NRXRY)carbonyl; nhom R* va RY duoc chon doc
1ap tir nhém bao gdm hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NR¥RY')carbonyl, trong d6 nhém RX va RY dugc
chon ddc 1ap tir nhém bao gdm hydro va alkyl; va

nhém W'? dugc chon tir:

% %f‘“

H

5

X N N Nj/j;
=4 o S

%&%}Nﬂ ys N %{LH YT e

105 106

8
vZ X7 H Y x8 Z8 \
107 108
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A Z9
O~
Va N N
%{LH p H)\gf

109
trong d6, mdi nhém W'? duge thé tiy y bang mdt hodc nhiéu (ching han 1, 2, 3 hoic

4) nhém duge chon doc 1ap tir nhém bao gdm halo, alkyl, haloalkyl, xyano, va

R — b‘lL

b

trong d¢6 mdi nhém R doc 1ap 1a H, alkyl, haloalkyl, xycloalkyl, aryl hodc heteroaryl;

X! 14 -CH;-, -CH2-CHa-, -CH»-O-, -O-CH»-, -CH,-O-CH;-, -S-, -S(0)z-, -C(O)-,
-CF»-, --O-, -S- CHz-, - CH»-S-, -OC(O)-, -(O)CO- hodc -CH=CH-;

Y! 14 -CH;-, -CH2-CH;-, -CH;-O-, -O-CH;-, -CH,-O-CHa-, -S-, -S(0)2-, -C(O)-,
-CF»-, --O-, -S- CHz-, - CH»-S-, -OC(0)-, -(0)CO- hoéc -CH=CH-;

X2 1a -CH;-, -CH,-CHa-, -CH,-O-, -O-CHa-, -CH,-O-CH,-, -S-, -S(0),-, -C(0)-,
-CFs-, --O-, -S- CHz-, - CH»-S-, -OC(O)-, -(0)CO- hodc -CH=CH-;

X3 1a -CHa-, -CH2-CH»-, -CH>-O-, -O-CH;-, -CH-O-CH;-, -S-, -S(0),-, -C(O)-,
-CF»-, --O-, -S- CHz-, - CH»-S-, -OC(0O)-, -(O)CO- hodc -CH=CH-;

Y? 14 -CHz-, -CH2-CH»-, -CH>-O-, -O-CHa-, -CH,-O-CHa-, -S-, -S(0)s-, -C(O)-,
-CF»-, --O-, -S- CHz-, - CH»-S-, -OC(O)-, -(0O)CO- hodc -CH=CH-;

X*1a vong thom c6 6 nguyén ti, hodc la vong khdng thom, hodc 1a vong khong
thom c6 5 nguyén tir;

X3 1a -CHa-, -CH2-CH»-, -CH>-O-, -O-CHa-, -CH,-O-CHa-, -S-, -S(0)2-, -C(O)-,
-CF»-, --O-, -S- CHz-, - CH»-S-, -OC(O)-, -(0O)CO- hodc -CH=CH-;

Y5 1a -CHa-, -CHz-CHa-, -CH3-0-, -O-CH»-, -CH,-O-CHy-, -S-, -S(0);-, -C(0O)-,
-CF»-, --O-, -S- CH»-, - CH»-S-, -OC(O)-, -(O)CO- hodc -CH=CH-;

X8 1a -CHy-, -CH2-CHa-, -CH,-O-, -O-CHz-, -CH2-O-CHy-, -S-, -S(0),-, -C(O)-,
-CF»-, --O-, -S- CH;-, - CH»-S-, -OC(O)-, -(0)CO- hoac -CH=CH-;

Y 1a -CHa-, -CH2-CHa-, -CH>-0-, -O-CHa-, -CH,-O-CH,-, -S-, -S(0),-, -C(O)-,
-CFz-, --O-, -S- CHz-, - CH»-S-, -OC(0O)-~, -(0)CO- hoac -CH=CH-;

X’ 1a -CHy-, -CH2-CHa-, -CH»-O-, -O-CHz-, -CH2-O-CHy-, -S-, -S(O),-, -C(O)-,
-CF»-, --O-, -S- CH;-, - CH»-S-, -OC(O)-, -(0)CO- hoac -CH=CH-;

Y7 1a -CHz-, -CH2-CHa-, -CH3-O-, -O-CH»-, -CH2-O-CHy-, -S-, -S(0),-, -C(O)-,
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-CF»-, --O-, -S- CHaz-, - CH»-S-, -OC(0O)-, -(O)CO- hodc -CH=CH-;

Z" 1a -CH,-, -CH2-CHj-, -CH,-O-, -O-CH-, -CH,-O-CH-, -S-, -S(0)s-, -C(0)-,
-CF»-, --O-, -S- CHaz-, - CH»-S-, -OC(O)-, -(O)CO- hodc -CH=CH-;

X? 1a -CHz-, -CHz-CH»-, -CH»2-O-, -O-CH»-, -CH,-O-CHy-, -S-, -S(0),-, -C(O)-,
-CF»-, --O-, -S- CHz-, - CH»-S-, -OC(O)-, -(O)CO- hoac -CH=CH-;

Y# 12 -CHa-, -CH2-CH;-, -CH3-O-, -O-CH>-, -CH,-O-CHp-, -S-, -S(0)2-, -C(O)-,
-CF»-, --O-, -S- CHa-, - CH»-S-, -OC(O)-, -(0O)CO- hoac -CH=CH-;

Z8 1a -CHa-, -CH2-CH;-, -CH>-O-, -CH,-O-CHs-, -S-, -S(0),-, -C(O)-, -CF;-,
-OC(0)-, -(O)CO- hoac -CH=CH-;

X? 1 -CHy-, -CHz-CHa-, -CH;-0-, -0-CHa-, -CH,-0-CHy-, -S-, -S(O),-, -C(O)-,
-CF»-, --O-, -S- CHa-, - CH»-S-, -OC(0)-, -(0O)CO- hoac -CH=CH-;

Y? 1a -CHa-, -CH2-CHa-, -CH2-O-, -O-CH,-, -CH2-0O-CHy-, -S-, -S(O),-, -C(O)-,
-CF2-, --O-, -S- CH»-, - CH»-S-, -OC(O)-, -(O)CO- hoac -CH=CH-; va

7’ 1a -CH,-, -CH,-CHs-, -CH;-O-, -O-CH;-, -CH»-O-CH;-, -S-, -S(O),-, -C(0)-,
-CF2-, --O-, -S- CH»-, - CHz-S-, -OC(O)-, -(O)CO- hoac -CH=CH-;

hodc mudi duoc dung hoic tién dugc chét cia chung.

Theo mot phuong 4n khac, sang ché d& cap dén hop chét c6 cong thue (I):

Ela.V!2_C(=0)-P'2.W'e_Pl>.C(=0)-V'*-E!® (I)
trong do:

E'*]1a E?, E! hodc E?, hogc E'*-V'? lién két v6i nhau 1a R%;

E'® 1a E%, E! hodc E, hogc E'>-V'® lién két v6i nhau la R%;

V213 VO hoic E'2-V!2 lign két vdi nhau 1a R%;

V'*1a V® hodc E'*-V'® [ién két v6i nhau 1a R®;

mot trong hai nhom P'? va P'® duge chon tir P!, P3, P35, PS, P7, P8, P10 P12 pIs,
P!8, P va P3; va nhom con lai duge chon tir PO, P!, P3, P5, P6, P7, P8, P10 pi2 pIs pi8
P19 va P30,

mdi nhém E° doc 1ap 1a -NRERF, trong d6 m&i nhom REC va RE¢ duge chon
doc 1ap tr nhém bao gdém hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl,
arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl,
xycloalkylsunfonyl, formyl, haloalkoxycarbony], heteroxyclyl,
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
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heteroxyclylcarbonyl, heteroxyclyloxycarbonyl, hydroxyalkylcarbonyl, (NR°R%)alkyl,
(NR°R)alkylcarbonyl, (NR°Rf)carbonyl, (NR°Rf)sunfonyl, -C(NCN)OR' va -
C(NCN)NR*RY, trong d6 nhém R' dugc chon tir alkyl va phenyl duogc thé, va trong
d6, phan alkyl cia cdc nhom arylalkyl, arylalkylcarbonyl, heteroxyclylalkyl va
heteroxyclylalkylcarbonyl con duge thé tiy ¥ bing mét nhom -NReRf; va trong do,
nhom aryl, phén aryl cta cic nhém arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, va cdc nhém arylsunfonyl, heteroxyclyl, va phan
heteroxyclyl cia cdc nhom heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con
duoc thé thy v bang 1, 2 hodc 3 phan tir thé dugce chon doc lap tir nhém bao gém
alkoxy, alkyl, Xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém E! dugc chon doc 1ap tir nhém bao gdm hydro, hydroxy, alkyl,
haloalkyl, -NHhaloalkyl, aryl va heteroxyclyl;

mdi nhém E? doc 1ap 1a -NHRE, trong d6 nhom REf 14 xycloalkylcarbonyl
hodc xycloalkyloxycarbonyl,

mdi nhém VO doc 1ap 1a alkyl, arylalkyl, alkenyl, CO, xycloalkylalkyl,
xycloalkyl, alkoxyalkyl, alkoxyalkylcarbonylalkyl, alkoxycarbonylalkyl,
alkylsulfanylalkyl, aryalkoxyalkylcarbonylalkyl, carboxyalkyl, heteroxyclylalkyl,
heteroxyclylcarbonylalkyl, hydroxyalkyl, NRRCOalkyl, trong d6 mdi nhém R duoc
chon ddc 1ap tir nhém bao gdm hydro va alkyl; va trong d6, phan alkyl cia nhom
arylalkyl c¢6 thé dugc thé bing 3 nhém aryl, va phin alkyl cua nhom arylalkyl con
duoc thé tuy y bang 1 hodc 2 nhém bd sung dugc chon doc lap tir nhém bao gdm

alkoxy, alkylcarbonyloxy, halo, haloalkoxy, haloalkyl, heteroxyclyl, hydroxy; va
| phén aryl c6 thé dugc thé bang 1, 2, 3, 4 hodc 5 phén ttr thé duge chon doc lap tur
nhém bao gdm alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, alkylcarbonyl, nhém aryl
the 2, arylalkoxy, arylalkyl, arylcarbonyl, xyano, halo, haloalkoxy, haloalkyl,
heteroxyclyl, heteroxyclylalkyl, heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -
NR*RY, (NR*RY)alkyl-, oxo va -P(O)ORy, trong d6 mdi nhém R duge chon doc l14p tir
nhém bao gdm hydro va alkyl; va trong d6 phéan alkyl cua céc nhom arylalkyl va
heteroxyclylalkyl khong thay thé, va trong d6, nhém aryl thi hai, phan aryl ctia nhém
arylalkyl, phan aryl ciia nhom arylcarbonyl, heteroxyclyl, va phan heteroxyclyl cia

nhom heteroxyclylalkyl va heteroxyclylcarbonyl con dugc thé tuy y bang 1, 2 hodc 3
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phén tr thé duoc chon doc 13p tor nhém bao g?)ln alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; va nhém heteroxyclyl c6 thé duoc thé béng 1, 2, 3, 4,
hosc 5 phan tir thé dwgc chon doc lap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, aryl, arylalkyl, arylcarbonyl, xyano, halo,
haloalkoxy,  haloalkyl, nhém  heteroxyclyl the hai, heteroxyclylalkyl,
heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -NRXRY, (NRXRY)alkyl va oxo,
trong d6, phan alkyl ctia cic nhém arylalkyl va heteroxyclylalkyl khong thay thé, va
trong d6, nhom aryl, phan aryl ctia nhém arylalkyl; phan aryl cia nhém arylcarbonyl,
nhoém heteroxyclyl thtr hai, va phan heteroxyclyl ciia nhém heteroxyclylalkyl va
heteroxyclylcarbonyl con duge thé tity y bang 1, 2 hodic 3 phén ti thé dugc chon doc
lap tir nhém bao gdm alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém P doc 1ap la:

(RP9).e (RP),
X %
N)/pn N))pm
ook
(RP9),, (R™®)pq

trong do:

X dugc chon tir nhém bao gdm O, S, S(O), SO,, CHz, CHRP!0 va
C(RP1%),; véi didu kién khi pn hodc pm 1a 0, thi X dugc chon tr nhém bao gdm
CHa,, CHRP!O va C(RF10),;

mdi nhém RP'® dwge chon doéc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP*RF®, trong d6 nhom alkyl c6 thé tuy y tao
thanh vong hop nhét c6 tir 3 dén 6 nguyén tir cacbon lién k&, trong do, vong co tu
3 dén 6 nguyén tir cacbon nay dugc thé ty y bing 1 hodc 2 nhém alkyl;

mbi nhém RPSva RP® duge chon doc lap tir nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NR"*RF®, trong d6 nhém alkyl c6 thé tuy
¥y tao thanh vong hop nhét ¢6 tir 3 dén 6 nguyén t&r cacbon lién ké, trong d6, vong

c6 tir 3 dén 6 nguyén tir cacbon nay duoc thé tuy y bang 1 hodc 2 nhém alkyl,
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mdi nhém RF? va R dgc 14p 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RP
va RP cling nguyén tir chting gén vao, tao thanh nhom di vong;

pqvapsdoclaplaO, 1,2, 3 hoac 4;

pm va pn doc lap 1a 0, 1 hodc 2;

po va pp doc lap 1a 1, 2 hodc 3;

mdi nhém R7 va RP® duge chon doc lap tir nhém bao gdm hydro, alkenyl,
alkoxyalkyl, alkyl, haloalkyl va (NRP*RP®)alkyl; hodc nhém RP7 va RP® ciing nguyén tir
cacbon ma chiing gén vio, tao thanh vong no ¢6 5 hodc 6 nguyén tir tuy y chira 1 hoac 2
nguyén tir khac loai duge chon tir hydro va alkyl;

R duoc chon tir hydro va alkyl;

moi nhém P! doc 1ap 1a:

(RP1 1)ps
2
N /pn

trong do:

X dugc chon tir nhém bao gdm O, S, S(O), SO, CHy, CHRPI0 va
C(RP1%);; véi didu kién khi pn 12 0, thi X dwoc chon tir nhém bao gdm CHa, CHRP!®
va C(RP19),;

mdi nhém RF'® duge chon doc lap tir nhom bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP?RF®, trong d6 nhém alkyl c6 thé tuy y tao
thanh vong hop nhéit c6 tir 3 dén 6 nguyén tir cacbon, trong d6, vong c6 tir 3 dén 6
nguyén tir ndy dugc thé tily y bang 1 hodc 2 nhém alkyl;

it nhat mot nhom RP!'! dwge chon ddc 1ap tir nhém bao gdm xyano,

alkylsunfonyl, arylsunfony]l, (NR"RMsunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,

heteroxyclyloxyalkyloxy, ~(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl, -NR"RF, (NRFMRM)alkyl, (NRP"RM)carbonyl, trong d6
mdi nhém RP doc lap la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va
khi ¢6 hai nhém R" thi ching c6 thé cing céac nguyén tir ma ching gin vao, tao thanh
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vong di vong 6 tir 4 dén 15 nguyén tir; trong d6, mbi nhom R™ doc 1ap 1a aryl,
arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl,
xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
sunfonylalkyl, ~(NR'RMsunfonyl, heteroarylsunfonyl, -S(=0),R",  -C(=O)R"
-C(=O)NR'R"; va nhom RP!! con lai dugc chon doc lap tir nhém bao gdm RP,
xyano, alkylsunfonyl, arylsunfonyl, (NR"R"sunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,
heteroxyclooxyalkyloxy, —(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo va heteroxyclyl; trong d6, mdi nhém RP doc lap 1a -H, alkyl,
alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl sunfonylalkyl; va khi c6 hai nhém R" thi chiing c6
thé cing cac nguyén tir ma chung gin vio, tao thanh vong di vong c6 tir 4 dén 15
nguyén tu;

pslal, 2, 3 hoac4;

pnla 0, 1 hodc 2;

mdi nhém P? doc 1ap 1a vong ¢ cong thirc:

(RP13)
P
o

ps
pn

trong do:
vong nay dugc thé b%lng 1 hodic nhiéu nhém oxo;

moi nhom RPV dwgc chon ddc 14p tr nhém bao gdém RP, xyano,

alkylsunfonyl, arylsunfonyl, (NR"RMsunfony], heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,

heteroxyclooxyalkyloxy, —(NR'RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R" doc lap la -H, alkyl,

alkoxyamino, aryl, arylalkyl, nhom di vong, heteroxyclyoxy, alkenyl, alkenyloxy,

alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
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alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi ¢6 hai nhém RP thi ching
c6 thé ciing cac nguyén tr ma chiing gin vao, tao thanh vong di vong ¢6 tir 4 dén 15
nguyén tir;

psla0, 1, 2, 3 hodc 4;

pnla 0, 1 hodc 2;

mdi nhém P3 doc 1ap 1a vong ¢ cong thire:
4
pn (
w

vong nay dugc thé tiy y bing mot hodc nhiéu nhom RP!3, ma nhom RP'S nay

trong do:

dugc chon doc lap tr nhom bao gdbm alkoxy, alkyl, aryl, halo, haloalkyl,
hydroxy va -NRPR"®, trong d6 nhém alkyl c6 thé tiy ¥ tao thanh vong c6 tir 3 dén
6 nguyén tir cacbon lién k&, trong d6 vong ¢6 tir 3 dén 6 nguyén ti nay duoc thé tuy
y bing 1 hodc 2 nhém alkyl; va khi hai nhém RP'S dwgc gén véi cing mot
nguyén tir cacbon thi cling nguyén tir cacbon ma chung gin vao, tao thanh
vong cacbon cé tir 3 dén 6 nguyén t hodc vong di vong;

mdi nhém RP? va RP* doc 1ap 1a H, alkyl, aryl hoidc arylalkyl; hoic nhom RP2
va R cling nguyén tir cacbon ma ching gin vao, tao thanh nhém di vong;

pnla 0, 1 hoac 2;

Z 140, S, S(=0), S(=0); hodc NR;

mdi nhém Rf ddc lap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0):NRRH, -S(=0),R"; C(=O)R", C(=0)OR", -C(=O)NR'R"; va mdi nhom R" doc
lap la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalky],
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi ¢6 2 nhém R" thi ching c6
thé cing cic nguyén tir ma ching gin vao, tao thanh vong di vong c6 tir 4 dén 15
nguyén tu;

moi nhom P® doc 1ap 1a vong c6 cong thirc:
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vong nay dugc thé béng mot hodc nhiéu nhom oxo va dugc thé tuy y béng mot

trong do:

hogc nhidu nhém RP'®, trong d6 nhém RP'® nay duge chon doc lap tir nhém
bao gdm alkoxy, alkyl, aryl, halo, haloalkyl, hydroxy va —NRF®R"®  trong d6
nhém alkyl c6 thé tiy ¥ tao thanh vong hop nhét c6 tir 3 dén 6 nguyén tir cacbon,
trong d6 vong c6 tir 3 dén 6 nguyén tir nay duoc thé tuy y bing 1 hodc 2 nhom
alkyl;

mdi nhém RP? va R doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhom RP®
va RP® cung véi nguyén tir ma ching gin vao, tao thanh nhém di vong;

Z1a 0, S, S(=0), S(=0), hodc NR;

pnla 0, 1 hoac 2;

mdi nhém Rf doc 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0)2NR"R", -S(=0),R", C(=0)R", C(=0)OR", -C(=0)NR"R"; m&i nhém R" doc 1ap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hodc khi c6 hai nhém R thi ching
c6 thé cling cac nguyén tir ma ching gin vao, tao thanh vong di vong co tir 4 dén 15
nguyén tu;

mdi nhém P7 14 mot vong di vong c6 hai vong cau c6 tir 5 dén 15 nguyén tu,
trong d6 vong nay dugc gin voi phan con lai cua hop chét ¢ cong thirc I thong qua
mdt lién két N va mot lién két C; trong d6, vong nay dugc thé tiy y bing mot hodc
nhiéu nhém dugc chon doc 1ap tir nhém bao gdm RP6 va RP!!;

mdi nhém P? doc 1ap 14 vong ¢ cong thuc:
(RP13)

>

o

ps

pn
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trong do:

psla2, 3, 4,5 hoic 6;

pnla 0, 1 hodc 2;

mdi nhém RP!* dugc chon doc 1ap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRF*R®®, trong d6 nhém alkyl c6 thé tuy y tao
thanh vong hop nhét ¢6 tir 3 dén 6 nguyén tir, trong d6, vong c6 tir 3 dén 6 nguyén
tr nay duge thé tuy ¥ bang 1 hodc 2 nhoém alkyl; trong d6, it nhit 1 trong 2 nhém
RP13 duge gén véi nguyén tir cacbon, ciing véi nguyén tir cacbon ma ching
gén vao, tao thanh vong di vong c6 tir 4 dén 6 nguyén tu;

mdi nhém RP? va R doc lap 1a H, alkyl, aryl hodc arylalkyl; hoic nhém
RP? va R™ cing v6i nguyén tr ma chiing gén vao, tao thinh nhém di vong;
mdi nhém P10 doc 1ap la:

(RPS). (RPG)pq

g—f/ . §——% -

trong do:

X dugc chon tir nhém bao gém O, S, S(O), SO,, CHz, CHRP!? va
C(RP1%)y; véi diéu kién khi pn hoic pm bing 0, thi X dugc chon tir nhém bao gdm
CHa, CHRP!0 va C(RP19),;

mdi nhom RP!® duge chon doc Iap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP?RP®, trong d6 nhom alkyl c6 thé tuy ¥ tao
thanh vong hop nhét ¢6 tir 3 dén 6 nguyén tt, trong do, vong co tir 3 dén 6 nguyén
tr nay dugc thé ty ¥ bang 1 hodc 2 nhém alkyl,

mdi nhém RP* va RP® dugc chon doc lap tir nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NRF#R, trong d6, nhém alkyl c6 thé tuy
vy tao thanh vong hop nhét c6 tir 3 dén 6 nguyén tit cacbon lién ké, trong do, vong
c6 tir 3 'dén 6 nguyén tir nay dugc thé tuy y bang 1 hodc 2 nhém alkyl;

moOi nhém RF? va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RP
va RP® ciing v6i nguyén tir ma ching gin vao, tao thanh nhém di vong;

pqvapsdoclaplaO, 1,2, 3 hodc 4;

pm va pn doc lap 1a 0, 1 hodc 2;
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po va pp doc lap 1a 1, 2 hodc 3;
moi nhém P2 doc 1ap la:

(RP6)pq

RP1). o /prp
%—\1 ),

N pm

o

trong do:

mdi nhém RP® duge chon ddc lap tir nhéom bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP?R®®, trong d6, nhém alkyl c6 thé tuy y tao
thanh vong hop nhit c6 tir 3 dén 6 nguyén tr cung véi 1 nguyén tr cacbon, trong
d6, vong c6 tlr 3 dén 6 nguyén tir nay dugc thé tiy y bang 1 hodc 2 nhém alkyl,

mdi nhém RF* va R doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém R
va R cung véi nguyén tir ma chiing gin vao, tao thanh nhom di vong;

pq doclapla o, 1, 2, 3 hoic 4;

pm doc 1ép 1a 0, 1 hoac 2;

pp doc lap 1a 1, 2 hodc 3;

pslal, 2, 3 hoic 4;

RP!' dugc chon doc 14p tr nhém bao gdm xyano, alkylsunfonyl,
arylsunfonyl, (NR"R")sunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl, haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NRth)alkyloky, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl, -NRMRP, (NRMRMalkyl,
(NR"™R"carbonyl, trong d6 m&i nhém R" doc lap 1a -H, alkyl, alkoxyamino, aryl,
arylalkyl, nhom di vong, heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl,
haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, sunfonylalkyl; va khi ¢6 2 nhém R" thi ching c6 thé cing cac
nguyén ti ma ching gén vao, tao thanh nhom dj vong c6 tir 4 dén 15 nguyén tir; trong
d6, mdi nhém R doc 1ap 1a aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalky], sunfonylalkyl, (NR"RMsunfonyl,
heteroarylsunfonyl, -S(=0)2R", -C(=O)R", -C(=O)NR'R"; va nhoém RP!! con lai

dugc chon ddc 1ap tr nhém bao gdm RP, xyano, alkylsunfonyl, arylsunfonyl,
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(NR"RM)sunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl, haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NR"RMalkyloxy, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R" doc 1ap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi ¢6 hai nhom RP thi cung céc

nguyén tr ma chung gin vao, tao thanh vong di vong ¢ tir 4 dén 15 nguyén tu;

=

o

modi nhém PP 1a:

ma nhom nay dugc thé béng 1 hodc 2 nhéom duge chon doc 14p tir nhom bao g@)ln
alkoxyalkyl, haloalkoxyalkyl, alkylsulfanyl, alkylsulfanylalkyl, xyanoalkyl va
xycloalkylalkyl;

moi nhom P18 1a:

YV

i |
N \/‘19 N \/is
(=‘$ hodc <\_:

ma nhém nay dugc thé tily ¥ bang 1 hodc 2 nhém duge chon doc 1ap tir nhém bao gém
halo, alkyl, alkoxyalkyl, haloalkyl, xycloalkyl va xycloalkylalkyl;
mdi nhom P 1a:

v

|
N
=3
mdi nhém P3° ddc 1ap 1a 1 vong c6 cong thire:
(RF’13)pS
= 7
N)/pn
o
psla2
pnla 0, 1 hodc 2;
X dugc chon tr nhom bao g@)m 0, S, S(0), SO, hodc CH;; véi diéu
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kién khi pn bang 0, thi X 1a CH,.

méi nhém RP® dugc chon doc lap tr nhéom bao gdm alkyl-,
alkoxyalkyl-, hydroxyalkyl-, alkyl-S-alkyl-, sulfanylalkyl-, aminoalkyl-,
alkylaminoalkyl-, dialkylaminoalkyl-, alkyl-SO2-alkyl, trong d6, khi hai
nhém RP13 dugce gén vao cling mdt nguyén tir cacbon, thi cling v6i nguyén
tir cacbon ma chung gin vao, tao thanh vong di vong c6 tir 4 dén 6 nguyén
tu;

mdi nhém R® dugc chon doc lap tr nhém bao gém alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NR°RY, (NR°R%)alkenyl,
(NR°R%)alkyl va (NR°RY)carbonyl; mdi nhém R° va R¢ duge chon doc 1ap tir nhém bao
gébm  hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbony]l,
hydroxyalkylcarbonyl, =~ (NR°Rfalkyl, ~(NR°RP)alkylcarbonyl, (NR°Rf)carbonyl,
(NR°R%)sunfonyl, -C(NCN)OR' va -C(NCN)NR*RY, trong d6 nhém R' dugc chon tur
alkyl va phenyl khong thay thé, va trong do, phén alkyl cia cdc nhom arylalkyl,
arylalkylcarbonyl, heteroxyclylalkyl, va heteroxyclylalkylcarbonyl con duge thé tuy y
bang nhom -NR°Rf, va trong d6, nhém aryl, phin aryl cia cdc nhom
arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
nhém arylsunfonyl, heteroxyclyl, va phin heteroxyclyl cua cac nhom
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con dugc thé tiy v bang 1, 2 hodc 3
phﬁn tr thé dugc chon ddc ldp tir nhém bao génlzﬂkoxy,zﬂkyh xyano, halo,
haloalkoxy, haloalkyl va nitro; nhém R® va Rf dugc chon ddc 13p tr nhom bao géln
hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -NRXRY)alkyl va -(NR*RY)carbonyl; nhém RX va RY dugc chon doc
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1ap tir nhém bao gém hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY')carbonyl, trong d6 nhém RX va RY' dugc
chon ddc 1ap tir nhém bao gém hydro va alkyl;

mdi nhém R% duge chon doc lap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NR°RY, (NR°R%)alkenyl,
(NR°R%alkyl va (NR°R%carbonyl; nhém R® va RY dugc chon ddc 1ap tir nhém bao
gébm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbonyl,
hydroxyalkylcarbonyl, ~ (NR°R)alkyl, (NR°Rfalkylcarbonyl, (NR°Rf)carbonyl,
(NR°Rf)sunfonyl, -C(NCN)OR' va -C(NCN)NR*RY, trong d¢6 nhém R' dugc chon tur
alkyl va phenyl khong thay thé, va trong d6, phan alkyl ctia cac nhom arylalkyl,
arylalkylcarbonyl, heteroxyclylalkyl va heteroxyclylalkylcarbonyl con dugc thé tuy y
bang mot nhém -NR°R'; va trong d6, nhém aryl, phin aryl cia cac nhoém
arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
nhém arylsunfonyl, heteroxyclyl, va phdn heteroxyclyl cta cac nhém
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con dugc thé tuy y bang 1, 2 hodc 3
phin tir thé duoc chon doc l4p tr nhém bao gébm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; nhom R® va Rf duoc chon doc 1ap tir nhém bao g61n
hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NR*RY)alkyl va -(NRXRY)carbonyl; nhém RX va RY duoc chon doc
1ap tir nhém bao gém hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY')carbonyl, trong d6 nhém RX va RY dugc
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chon ddc lap tir nhém bao gém hydro va alkyl;

W!2 gugce chon tir:

%f‘i Nro-adr
%ﬁ/i “?Vé

AOOTT R0

H
A O~
/
NN—YW—Q\&/ ) \n
S o
Ho 46 “{LN.
H 125

H
N
e O
va t“{\N\ N
H 130

trong d6, mdi nhom W'? dugc thé tiry ¥ bang mét hodc nhiéu (chéng han 1, 2, 3,

4 hodc 5) nhém dugc chon ddc lap tr nhom bao gém halo, alkyl, haloalkyl, xyano, va

trong d6 mdi nhém R ddc lap 1a H, alkyl, haloalkyl, xycloalkyl, aryl hodc heteroaryl;

X! 1a -CHa-, -CH2-CHa-, -CH;-0-, -O-CH;-, -CH2-0-CH>-, -S-, -S(O);,-,
-C(O)-, -CF»-, -O-, -S-CHa-, -CH,-S-, -0-C(0)-, -C(0)-O-, -CH=N-; -N=CH-; hoidc
-CH=CH-

Y'!'1a -CHa-, -CH-CH;-, -CH;-0-, -O-CHy-, -CH2-0-CH>-, -S-, -S(O);,-,
-C(O)-, -CF»-, -O-, -S-CHa-, -CH,-S-, -O-C(0)-, -C(0)-O-, -CH=N-; -N=CH-; hoic
-CH=CH-

X' 1a -CHz-, -CH3-CHa-, -CH,-0-, -O-CH»-, -CH2-0-CHa-, -S-, -S(O),-,
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-C(0O)-, -CF»-, -O-, -S-CH»-, -CH»-S-, -O-C(O)-, -C(0)-O-, -CH=N-; -N=CH-; hoac
-CH=CH-

X1 1a -CHa-, -CH,-CH»-, -CH3-O-, -O-CH3-, -CH,-O-CHy-, -S-, -S(0),-,
-C(O)-, -CF2-, -O-, -S-CHa-, -CH»-S-, -O-C(O)-, -C(0)-0-, -CH=N-; -N=CH-; hodc
-CH=CH-; va

X! 1a -CHa-, -CH3-CH»-, -CH,-O-, -O-CH;-, -CH,-O-CHy-, -S-, -S(0),-,
-C(O)-, -CF2-, -O-, -S-CH;-, -CH»-S-, -O-C(O)-, -C(0)-0-, -CH=N-; -N=CH-; hodc
-CH=CH-; va

mdi nhém Y'¢ 12 hé vong thom c6 hai vong ¢6 chtra 8 dén 12 nguyén tir tiy ¥
bao g6m mdt hodc nhiéu nguyén tir khac loai dugc chon tr nhom bao gém O,Sva
N, trong d6 hé vong c6 2 vong nay tiiy ¥ 1a mot hodc nhiéu nhom dwoc chon ddc lap tir
nhém bao goém halo, haloalkyl, alkyl va oxo.

hodc mubi dugc dung hodc tién dugc chét cua chung.

Theo mot phwong 4n khac, sang ché d& cap dén hop chét ¢ cong thire (1):

Ele.V1a_C(=0)-Pla-W!2plb.C(=0)-VIb-E!b (1)
trong do:

E'® 1a B, E! hogc E2, hodc E'*-V'? lién két v6i nhau 1a R%;

E'® 13 E°, E' hogc E?, hodc E'>-V'® lién két v6i nhau la R,

V2 1a VO hoge E'*-V'* lién két v6i nhau la R%;

VI 13 VO hodc E'-V!® lign két v6i nhau 1a R9®;

mot trong hai nhém P'? va P'® duogc chon tir P!, P3, P°, P6, P7, P8, P10, P12 pI5,
P18 P va P3%; va nhom con lai duge chon tir PO, P!, P3, P5, PS, P7, P8, P10, p12 pI5 plI8
P19 va P30

mdi nhom E° doc 1ap 1a -NREREY, trong d6 mb&i nhom RE® va RE¢ duge chon
doc 1ap tr nhém bao gdm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl,
arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl,
xycloalkylsunfony]l, formyl, haloalkoxycarbonyl, heteroxyclyl,
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, heteroxyclyloxycarbonyl, hydroxyalkylcarbonyl, (NR°Rf)alkyl,
(NR°RY)alkylcarbonyl, (NR°Rf)carbonyl, (NR*R)sunfonyl, -C(NCN)OR' va -
C(NCN)NR*RY, trong d6 nhém R' dugc chon tir nhém gdm alkyl va phenyl khong
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thay thé, va trong do, phin alkyl cia cic nhém arylalkyl, arylalkylcarbonyl,
heteroxyclylalkyl, va heteroxyclylalkylcarbonyl con dugc thé tiy ¥ bing mot nhom -
NR°Rf; va trong d6, nhém aryl, phan aryl ciia cac nhoém arylalkoxycarbonyl, arylalkyl,
arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va arylsunfonyl, heteroxyclyl, va
phan heteroxyclyl cia cac nhém heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con
duoc thé tuy y bang 1, 2 hodc 3 phén tir thé duoc chon doc 14p tr nhém bao gdm
alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém E! duogc chon doc 1ap tir nhém bao gdm hydro, hydroxy, alkyl,
aryl, va heteroxyclyl;

mdi nhém E? doc 1ap 1a -NHRF, trong d6 nhom REf 13 xycloalkylcarbonyl
hodc xycloalkyloxycarbonyl; |

mdi nhém VO doc 1ap la alkyl, arylalkyl, alkenyl, CO, xycloalkylalkyl,
xycloalkyl, alkoxyalkyl, alkoxyalkylcarbonylalkyl, alkoxycarbonylalky],
alkylsulfanylalkyl, aryalkoxyalkylcarbonylalkyl, carboxyalkyl, heteroxyclylalkyl,
heteroxyclylcarbonylalkyl, hydroxyalkyl, NRRCOalkyl, trong d6 mdi nhém R dugc
chon dgc 1ap tir nhém bao gdm hydro va alkyl; va trong d6, phan alkyl cta nhém
arylalkyl c¢6 thé dugc thé bing 3 nhom aryl, va phan alkyl cia nhom arylalkyl con
dugc thé ty v bang 1 hodc 2 nhém bd dung dugc chon doc 1ap tir nhém bao gdbm
alkoxy, alkylcarbonyloxy, halo, haloalkoxy, haloalkyl, heteroxyclyl, hydroxy; va
phén aryl cé thé duogc thé béng 1,2, 3,4 hoidc 5 phén tir thé duoc chon doc lap tu
nhom bao gdm alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, alkylcarbonyl, nhém aryl
thir hai arylalkoxy, arylalkyl, arylcarbonyl, xyano, halo, haloalkoxy, haloalkyl,
heteroxyclyl, heteroxyclylalkyl, heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -
NR*RY, (NR*RY)alkyl-, oxo va -P(O)ORy, trong d6 mdi nhém R duge chon doc lap tir
nhém bao gém hydro va alkyl; va trong d6, phan alkyl ciia cac nhém arylalkyl va
heteroxyclylalkyl khong thay thé, va trong d6, nhom aryl thtr hai, phan aryl ctia nhém
arylalkyl, phan aryl clia cdc nhom arylcarbonyl, heteroxyclyl, va phan heteroxyclyl cua
cac nhom heteroxyclylalkyl va heteroxyclylcarbonyl con dugc thé tiy y bang 1, 2 hoic
3 phéan tir thé duge chon doc 13p tir nhém bao gbém alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; va nhom heteroxyclyl ¢6 thé dugc thé bang 1, 2, 3, 4

hoic 5 phin tir thé dugc chon doc lap tr nhom bao gdm alkoxy, alkoxyalkyl,
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alkoxycarbonyl, alkyl, alkylcarbonyl, aryl, arylalkyl, arylcarbonyl, xyano, halo,
haloalkoxy,  haloalkyl, nhém  heteroxyclyl thr hai, heteroxyclylalkyl,
heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -NRXRY, (NRXRY)alkyl va oxo,
trong d6, phan alkyl ctia cdc nhém arylalkyl va heteroxyclylalkyl khong thay thé, va
trong d6, nhém aryl, phan aryl cia nhém arylalkyl; phan aryl cia nhom arylcarbonyl,
nhém heteroxyclyl thtr hai, va phin heteroxyclyl cia cic nhém heteroxyclylalkyl va
heteroxyclylcarbonyl con dugc thé tiy y bang 1, 2 hoic 3 phan tir thé duoc chon doc

lap tir nhém bao gdm alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

nhém W2 1a:
Z 1:3;

X

trong d6 nhém W'2 dugc thé tly vy bing mdt hodc nhiéu (chéng han 1, 2, 3 hoac 4)

nhém dugc chon ddc 14p tir nhém bao gém halo, alkyl, haloalkyl, xyano, va

=

trong d6 mdi nhém R doc lap 1a H, alkyl, haloalkyl, xycloalkyl, aryl hodc heteroaryl;
Y'® duoc chon tir A%, A, A2, A3, A7, A5, A6 va A2

mdi nhém A° doc 1ap la:

-
%Q%

trong do:

mdi nhém RA® duge chon doc lap tr nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkyl, arylalkoxycarbonyl, carboxy, formyl, halo, haloalkyl,
hydroxy, hydroxyalkyl, -NR*R®, (NR?R")alkyl va(NR*R’)carbonyl; mbi nhém R? va RP
dugc chon doc 1ap tir nhém gdm hydro, alkenyl, alkyl, alkylcarbonyl, aryl, arylalkyl,
arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl, heteroxyclyl va heteroxyclylalkyl; va
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moi bb doc 1ap 14 0, 1, 2, 3 hodc 4; hodc
mdi nhom A° doc 1ap 1a mdt vong khong thom c6 6 nguyén ti chira 1, 2 hodc 3
nguyén t nito, trong d6 vong nay dugc thé tily y bang 1, 2, 3 hodc 4 nhom R”3;

mdi nhom Al doc lap la:

(TA1)CC
2/< )

mdi nhém RA! duge chon doc 14p tir nhom bao gdm xyano, nitro, SOR*, SO.R?,

trong do:

-alkylSO2R*, haloalkoxy, xyanoalkyl, NR*SO,R*, xycloalkyl, (halo)xycloalkyl, nhom
di vong, (xycloalkyl)alkyl, (di vong)alkyl, trong d6, mdi nhém alkyl, di vong va
xycloalkyl dugc thé tly y bing mot hodc nhiéu nhém halo; va

mdi nhém R* duge chon doc 1ap tir H, alkyl, haloalkyl, aryl va arylalkyl;

mdi cc doc lap 1a 1, 2, 3 hodc 4;

mdi nhém A? doc 1ap la:

(R™)op

1
=
(RA)gq

trong do:

mdi nhém RA! duge chon ddc 1ap tir nhém bao gdm xyano, nitro, SOR?, SO,R*,
-alkylSO,R*, haloalkoxy, xyanoalkyl, NR*SO,R*, xycloalkyl, (halo)xycloalkyl, nhém
di vong, (xycloalkylalkyl, (di vong)alkyl, trong d6 mdi nhém alkyl, di vong va
xycloalkyl dugc thé tiy y bing mdt hodc nhidu nhém halo;

mdi nhém R”? duge chon ddc lap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkyl, arylalkoxycarbonyl, carboxy, formyl, halo, haloalkyl,
hydroxy, hydroxyalkyl, -NR?R®, (NR?RP)alkyl va (NR*R®)carbonyl; mdi nhém R? va
R® duoc chon doc lap tir nhém gdm hydro, alkenyl, alkyl, alkylcarbonyl, aryl,
arylalkyl, arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl, heteroxyclyl va
heteroxyclylalkyl;
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mdi nhém R* dugc chon doc 1ap tir H, alkyl, haloalkyl, aryl va arylalkyl;

nhom R? va R® dugc chon doc lap tir nhém gém hydro, alkenyl, alkyl,
alkylcarbonyl, aryl, arylalkyl, arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl,

mdibb 12 0, 1,2, 3 hodc 4; mbi cc 1 1, 2, 3 hodc 4; va téng ciabbvacclal, 2,
3, hoac 4;

mdi nhém A3 doc 1ap 1a mot vong khdng thom ¢6 6 nguyén tir chira 1, 2 hodc 3
nguyén tlr nito, ma vong nay dugc thé bang mot hodc nhidu nhom RA!, va vong nay

duoc thé tuy ¥ bing mot hodc nhidu nhém RA3;

?'XA—HLXA—é

mdi nhém H7 dc 1ap 1a mot vong khong thom ¢6 5 nguyén tir, ma nhém H’

mdi nhém A7 ddc 1ap la:

trong do6:

ndy dugc thé tiy ¥ bang mét hodc nhidu nhém dugc chon doc 1ap tr RA! va RA%; va
mdi nhém XA doc lap 1a O, NR, SO, SO,, C(=0), NRC(=0), C(=O)NR,
CR=CR, NRC(=O)NR, allenyl, alkynyl, hodc .Véng mit, vd mdi nhém R duge chon
doc lap tr H hogc alkyl;
mdi nhém A" doc lap la:

%XA—HM'XA—E

mdi nhém H' doc 1ap 12 nhém vong cacbon ba vong hop nhit chua no,

trong do6:

nhom vong cacbon ba vong chwa no hoic no mét phdn, ma nhém nay duoc thé tuy
¥y bang mot hodc nhiéu nhém dugce chon ddc 14p tir nhom gdm oxo, RA! va RA3; va

mdi nhém XA doc 1ap 1a O, NR, SO, SO, C(=0), NRC(=0), C(=O)NR,
CR=CR, NRC(=O)NR, allenyl, alkynyl, hodc Véng mat, va m(:)i nhom R dugce chon
doc 1ap tr nhém gém H hodc alkyl;

moi nhom A'S doc 1ap la:
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e

mdi nhém H' doc 14p 1a nhém di vong ba vong hop nhét chua no, nhom di
vong ba vong chua no hodc no mdt phﬁn, c6 chura it nhat mot nguyén ti khéc loai
trong hé vong, ma hé vong nay dugc thé tiy y bing mdt hodc nhiéu nhém duoc
chon doc 1ap tir RA! va RA3; va

mdi nhém XA doc 1ap 1a O, NR, SO, SOz, C(=0), NRC(=0), C(=O)NR,

CR=CR, NRC(=O)NR, allenyl, alkynyl, hodc Véng mit, va mdi nhém R duge chon

trong do:

doc lap tr nhém géln H hodc alkyl;
mdi nhom A2 doc 1ap 1a mot vong heteroaryl ¢6 5 hodc 6 nguyén tir, ma vong
ndy dugc thé tlly ¥ bing mot hodc nhiéu nhom dugc chon doc 1ap tir RA! va RA3;
mdi nhém PP doc 1ap la:
RP5)pS (RPO),
—x x
é—( 4

(RPG)pq

(A

(/pn N() m hodc %_XKN/RPQ
b

Ay

trong do:

X dugc chon tr nhém bao gébm O, S, S(O), SO,, CH,, CHRP!0 va
C(RP1%),; véi diéu kién khi pn hogc pm bing 0, thi X duoc chon tir nhém bao gdm
CHa, CHR!? va C(RP19),;

mdi nhom RF!® duge chon ddc 1ap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NR*R®®, trong d6 nhém alkyl c6 thé tiy ¥ tao
thanh vong hop nhét ¢6 tir 3 dén 6 nguyén ti cacbon lién k&, trong do, vong co tur
3 dén 6 nguyén tur nay dugc thé thy y bing mot hodc hai nhém alkyl,

mdi nhém RP® va RP® dwgc chon doc 1ap tr nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NR*R"®, trong d6 nhém alkyl cé thé tay
y tao thanh vong hop nhét ¢6 tir 3 dén 6 nguyén t cacbon lién ké, trong do, vong

c6 tir 3 dén 6 nguyén tir nay dugc thé tuy y bang mot hodc hai nhém alkyl;
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mdi nhém RF? va RP* doc 14p 1a H, alkyl, aryl hoic arylalkyl; hodc nhém RP?
va RP? cung voi nguyén tir ma ching gin vio, tao thanh nhom di vong;

pqvapsdoclaplao, 1,2, 3 hoic 4;

pm va pn doc lap 1a 0, 1 hoac 2;

po va doc lap 1a 1, 2 hodc 3;

mdi nhém RY7 va R duge chon doc 1ap tir nhém bao gdm hydro, alkenyl,
alkoxyalkyl, alkyl, haloalkyl va (NRP*RP®)alkyl; hogc nhém R?” va RP3, ciing nguyén
tir cacbon ma chiing gén vio, tao thanh vong no ¢ 5 hodc 6 nguyén tir bao gom tuy y 1
hodc 2 nguyén tir khac loai dugc chon tir NR¥%, O va S; trong d6 nhém RP% duoc chon tir
hydro va alkyl;

R? dugc chon tir hydro va alkyl;

mdi nhom P! doc 14p la:

(RP1 1-)ps

trong do:

X dugc chon tir nhém bao gdm O, S, S(0), SO, CHa, CHRP!? vaC(RP19),;
v6i didu kién khi pn 14 0, thi X dugc chon tr nhém bao gdm CH,, CHR™! v
C(RP10),;

mdi nhém RP!® dwgc chon doc Iap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP*R"®, trong d6 nhém alkyl c6 thé tuy y tao
thanh vong hop nhét c6 tir 3 dén 6 nguyén tir cacbon lién k&, trong do6 vong cé tur 3
dén 6 nguyén tir nay dugc thé tiy y bang 1 hodc 2 nhém alkyl;

mdi nhém R va R dgc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém R
va R cing véi nguyén tir ma chung gin vao, tao thanh nhom di vong;

it nhit mot nhom RP!'! duge chon ddc lap ty nhém bao gdm xyano,

alkylsunfonyl, arylsunfonyl, (NRPRMsunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,

heteroxyclyloxyalkyloxy, —(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl, -NR"™R", (NRMMRMalkyl, (NRP"RF)carbonyl, trong do,
mdi nhém R" doc lap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,

-35-



21299

heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va
khi c6 hai nhém R" thi ching c6 thé ciing cac nguyén tir ma chiing gén vao, tao thanh
vong di vong c6 tir 4 dén 15 nguyén tu, trong d6 mdi nhém R! doc 1ap 1a aryl,
arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl,
xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
sunfonylalkyl, (NR"RMsunfonyl, heteroarylsunfonyl, -S(=0)R"  -C(=O)Rh,
-C(=O)NR"R"; va nhom R®'' con lai dugc chon doc ldp tU nhom baogdm RPS,
xyano, alkylsunfonyl, arylsunfonyl, (NR'RMsunfonyl, heteroxyclylsunfonyl,
heteroarylsunfony]l, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,
heteroxyclooxyalkyloxy, —(NR'RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo va heteroxyclyl; trong d6 mdi nhom RP doc lap 1a -H, alkyl,
alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi c6 hai nhém R" thi ching
c6 thé clng cac nguyén tir ma ching gin vao, tao thanh vong di vong c6 tir 4 dén 15
nguyén tu;
pslal, 2, 3 hoic 4;
pnla 0, 1 hodc 2;

mdi nhém P3 doc 1ap 1a vong ¢6 cong thire:

(RP13)ps

-5

vong nay dugce theé bang mot hodc nhiéu nhém oxo;

trong do:

mbi nhom RP" dugce chon doe 1ap tir nhom bao gdm RP3, xyano, alkylsunfonyl,
arylsunfonyl, (NRhRh)sunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl,
haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy,
aryloxyalkyloxy, heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NRMRMalkyloxy,

xyanoalkoxy, xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi
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nhom R" doc 18p 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va
khi c6 hai nhém R" thi chung c6 thé ciing cac nguyén tir ma chung gin vao, tao thanh
vong di vong co tir 4 dén 15 nguyén ti;

pslao0, 1, 2, 3 hoac 4;

pnla 0, 1 hoac 2;

mdi nhém P® doc 1ap 14 vong c6 cong thic:
4
pn ¢
“'\,éj /&A

vong ndy dugc thé tiy y biang mdt hodc nhi€u nhéom RS, ma nhém nay

trong do:

dugc chon doc 1ap tr nhém bao gém alkoxy, alkyl, aryl, halo, haloalkyl,
hydroxy va —-NRPR™, trong d6 nhom alkyl c6 thé tlly ¥ tao thanh vong ¢6 tir 3 dén
6 nguyén tir cung mdt nguyén tir cacbon lién k&, trong dé vong co tir 3 dén 6
nguyén tir nay dugc thé tiiy y bang 1 hodc 2 nhom alkyl; va trong d6 khi hai nhom
RP1S dugc gin véi cling mot nguyén tir cacbon, thi cing v6i nguyén tir
cacbon ma ching gin vao, tao thanh vong cacbon hodc vong di vong co tur
3 dén 6 nguyén tu;

mdi nhom RP? va R™ doc lap la H, alkyl, aryl hodic arylalkyl; hodic nhém
RP? va RP cuing véi nguyén tir ma ching gén vao, tao thanh nhom dj vong;

pnla 0, 1 hoac 2;

Z1a 0, S, S(=0), S(=0); hodc NR';

mdi nhom Rf doc lap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0):NR'R", -S(=0),R", C(=0)R", C(=0)OR", -C(=O)NR'R"; m3i nhém R" doc lap
1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hodc khi c6 hai nhém R" thi clng

v6i cac nguyén tr ma chung gin vao, tao thanh vong di vong c6 tir 4 dén 15 nguyén
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tu;

mdi nhém P® doc 1ap 13 vong c6 cong thirc:
z
pn (
o,

vong nay dugc thé bang mot hodc nhi€éu nhoém oxo va dugc the tuy y bang mot

trong do:

hoic nhiéu nhém RP'S, trong d6 nhém RP'¢ nay dugc chon ddc lap tir nhém
bao gédm alkoxy, alkyl, aryl, halo, haloalkyl, hydroxy va -NRP*RP® trong d6
nhém alkyl c6 thé tiy y tao thanh vong hop nhit c6 tir 3 dén 6 nguyén tir cacbon
lién k&, trong do, vong c6 tir 3 dén 6 nguyén tir cacbon lién ké nay duogc thé tuy y
béng 1 hodc 2 nhém alkyl;

mdi nhom RF? va RP® doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hoic nhém
RP? va RP cling v&i nguyén tir ma ching gin vao, tao thanh nhom di vong;

Z 14 0, S, S(=0), S(=0), hodc NR;

pnla 0, 1 hodc 2;

mdi nhém R doc 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0):NR"RP, -S(=0),R", C(=O)R", C(=O)OR", -C(=O)NR'R"; mdi nhém R" doc lap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hodc khi c6 hai nhém R" thi cung
v6i cdc nguyén tir ma chung gin vao, tao thanh vong di vong co tir 4 dén 15 nguyén
t;

mdi nhém P7 1a mot vong di vong ¢ hai vong ciu co tir 5 dén 15 nguyén tr, ma
vong nay dugc gin vaoi phan con lai cia hop chét ¢6 cong thuec I thong qua mat lién
két N va mot lién két C; trong d6 vong nay dugc thé tuy y bing mot hodc nhiéu nhém
dugc chon doc 1ap tir nhém bao gdm RP6 va R,

mdi nhom P? ddc lap 1 vong co cong thirc:
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(RP13
343 n

trong do:

psla2, 3,4, 5 hoic 6;

pnla 0, 1 hodc 2;

mdi nhém RP'3 dwge chon doc Iap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NR*RF®, trong d6 nhom alkyl c6 thé tiy y tao
thanh vong hop nhét ¢6 tir 3 dén 6 nguyén tir cacbon lién ké, trong do, vong co tur 3
dén 6 nguyén tir nay dugc thé tuy y béi 1 hodc 2 nhom alkyl; trong d6 it nhit mét
trong hai nhém R"!® ma gin vé&i cling mot nguyén tir cacbon, s& cung nguyén
tlr cacbon ma chung gin vao, tao thanh vong di vong c6 tir 4 dén 6 nguyén
ta;

mdi nhém RP* va R doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RP?
va R cing véi nguyén tir ma ching gin vao, tao thanh nhém di vong;

mdi nhém P doc 1ap la:

(Rps)ps (RPG)pq

g—f/“ . §~M -

trong do:

X dugc chon tir nhém bao gdm O, S, S(O), SOz, CH,, CHR?! vj
C(RP1%),; v6i diéu kién khi pn hodc pm bang 0, thi X dugc chon tir nhém bao gdm
CHa, CHRP!? va C(RP19),;

mbi nhom RP!® duge chon ddc 1ap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NR"R", trong d6 nhém alkyl c6 thé tuy y tao
thanh vong hop nhét ¢o tir 3 dén 6 nguyén tir cacbon lién ké, trong do, vong co tir 3
dén 6 nguyén tir ndy duoc thé tuy y bang 1 hodc 2 nhém alkyl,;

mdi nhém RP* va R dugc chon doc 14p tr nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NRF*RF®, trong d6 nhém alkyl c6 thé tuy
¥ tao thanh vong hop nhét c6 tir 3 dén 6 nguyén tir cacbon lién k&, trong do, vong
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c6 tir 3 dén 6 nguyén tir nay dugc thé tiy y bang 1 hodc 2 nhoém alkyl;

mdi nhém RP? va RP® doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hoic nhom RP?
va RP® cling véi nguyén tir ma chiing gin vao, tao thanh nhom di vong;

pq vapsdoclaplao, 1,2, 3 hoic 4;

pm va pn doc 1dp 14 0, 1 hodc 2;

po va pp doc lap 1a 1, 2 hodc 3;

mdi nhém P12 doc lap la:

(Rps)pq

(RP11)ps / )pp
r
g N  pm

s

trong dé:

mdéi nhém RPS duogc chon ddc lap tr nhém bao gém alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP*RP®, trong d6 nhém alkyl c6 thé tuy y tao
thanh vong c6 tir 3 dén 6 nguyén t cacbon lién ké, trong do, vong c6 tir 3 dén 6
nguyén tir ndy dugc thé thy y bang 1 hodc 2 nhom alkyl,

mdi nhoém RF? va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hogic nhém RP?
va RP® cuing véi nguyén tr ma chung gén vao, tao thanh nhom di vong;

pq doclaplao, 1, 2, 3 hoac 4;

pm doc lap 1a 0, 1 hodc 2;

pp doc lap 1a 1, 2 hodc 3;

pslal, 2, 3 hodc 4;

nhém RP!'" dugc chon doc 1ap tr nhém bao gdm xyano, alkylsunfonyl,
arylsunfonyl, (NR"RMsunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl, haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NR"RMalkyloxy, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl, -NR"™RP, (NRMRMalkyl,
(NRM™RMcarbonyl, trong d6 m&i nhém R" doc l1ap l1a -H, alkyl, alkoxyamino, aryl,
arylalkyl, nhom di vong, heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl,
haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalky], alkylaminoalkyl,
dialkylaminoalkyl, sunfonylalkyl; va khi c6 hai nhém RP, thi cing c4c nguyén t&r ma

chung gin vao, tao thanh vong di vong c6 tir 4 dén 15 nguyén tu; trong d6 moi nhém
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RM doc 1ap 1a aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy, alkynyl,
alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, sunfonylalkyl, (NR'RMsunfonyl, heteroarylsunfonyl, -S(=0):R", -
C(=0O)R", -C(=O)NR"R"; va nhém RP!! ¢on lai dugc chon ddc 1ap tir nhom bao
gdm RP, xyano, alkylsunfonyl, arylsunfonyl, (NR"R")sunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,
heteroxyclooxyalkyloxy, (NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R doc lap la -H, alkyl,
alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi c6 hai nhém RP, thi cung

c4c nguyén tir ma chung gén vao, tao thanh vong di vong c6 tir 4 dén 15 nguyén tu;

=y

b

trong d6 nhém nay dugce thé béng mot hodc nhidu nhém duoc chon ddc 13p tor nhom

mdi nhém P 1a:

bao gdm alkoxyalkyl, haloalkoxyalkyl, alkylsulfanyl, alkylsulfanylalkyl, xyanoalkyl
va xycloalkylalkyl,;

moi nhom P18 1a:

T T
N\/‘g N\/Vv,
(_..:5 hoéc &S

trong d6 nhom nay duge thé tly y bang mot hodc hai nhom duge chon doc lap tir
nhém bao gdm halo, alkyl, alkoxyalkyl, haloalkyl, xycloalkyl va xycloalkylalkyl;

moi nhom P 1a:

modi nhém P20 13:
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e
mdi nhom P3° doc 1ap 1a vong c6 cong thirc:
(RP13)ps

¥
N)/pn

e

psla2

pnla 0, 1 hoac 2;

X dugc chon tir nhém bao gém O, S, S(O), SO, hodc CHy; véi didu
kién khi pn 14 0, thi X 1a CHa.

mdi nhém RP? dwgc chon doc lap tir nhém bao gbm alkyl-,
alkoxyalkyl-, hydroxyalkyl-, alkyl-S-alkyl-, sulfanylalkyl-, aminoalkyl-,
alkylaminoalkyl-, dialkylaminoalkyl-, alkyl-SO2-alkyl, trong d6 khi hai nhém
R’13 duge gén voi cing mdt nguyén tir cacbon, thi cing nguyén t cacbon
ma chiing gin vao, tao thanh nhom dj vong c6 tir 4 dén 6 nguyén ti;

mdi nhém R* dugc chon doc 1ap tr nhém bao g61n alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NR°RY, (NR°R%)alkenyl,
(NR°RYalkyl va (NR°R%)carbonyl; nhém R® va R¢ duge chon doc 1ap tir nhém bao
gébm  hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbony],
hydroxyalkylcarbonyl, =~ (NR°Rf)alkyl, (NR°R)alkylcarbonyl, (NR¢R\carbonyl,
(NRRf)sunfonyl, -C(NCN)OR' va -C(NCN)NR*RY, trong d6 nhom R' dugc chon tir
alkyl va phenyl khong thay thé, va trong do, phin alkyl cia cac nhém arylalkyl,
arylalkylcarbonyl, heteroxyclylalkyl, va heteroxyclylalkylcarbonyl con dugc thé tuy y

bang mot nhém -NRRf va trong d6 nhoém aryl, phin aryl cia cidc nhom
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arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
nhém arylsunfonyl, heteroxyclyl, va phan heteroxyclyl ctia cac nhém
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con dugc thé tuy y bang 1, 2 hodc 3
phan t thé dugc chon doc lap tir nhom bao gdm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; nhém R va Rf duoc chon doc lap tir nhém bao gébm
hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NRXRY)alkyl va -(NR*RY)carbonyl; nhém RX va RY dugc chon doc
lap tir nhoém bao gbm hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khéng thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY')carbonyl, trong d6, nhém RX va RY' dugc
chon ddc 1ap tir nhém bao gdm hydro va alkyl; va

mdi nhém R* dugc chon doc lap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NR°RY, (NR°R%)alkenyl,
(NR°R%alkyl va (NR°R¢)carbonyl; nhém R¢ va R¢ dugc chon ddc lap tir nhém bao
gébm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbony], heteroxyclyloxycarbonyl,
hydroxyalkylcarbonyl, = (NR°R)alkyl, (NRRf)alkylcarbonyl, = (NR°Rf)carbonyl,
(NR°R")sunfonyl, -C(NCN)OR', va -C(NCN)NR*RY, trong d¢6 nhém R' duge chon tir
nhém gdm alkyl va phenyl khong thay thé, va trong d6, phin alkyl ciia cdc nhom
arylalkyl, arylalkylcarbonyl, heteroxyclylalkyl va heteroxyclylalkylcarbonyl con duoc
thé ty y bang mdt nhom -NR°R; va trong d6, nhom aryl, phan aryl cta cac nhom
arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl va cic
nhém arylsunfonyl, heteroxyclyl, va phan heteroxyclyl cua cac nhém

heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
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heteroxyclylcarbonyl va heteroxyclyloxycarbonyl con dugc thé tuy y bang 1, 2 hodc 3
phén tir thé dugc chon ddc lap tr nhom bao g6m alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; nhém R® va Rf dugc chon doc 1ap tir nhém bao gém
hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khéng thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NR*RY)alkyl va -(NR¥RY)carbonyl; nhém RX va RY duge chon doc
lap tir nhém bao gdm hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY)carbonyl, trong d6 nhém RX va RY' duoc
chon ddc lap tir nhém bao gdm hydro va alkyl;

X® 1a -CHa-, -CH;-CHy-, -CH,-O-, -O-CHz-, -CH-O-CHy-, -S-, -S(O)s-,
-C(0)-, -CF»-, -O-, -S-CH,-, -CH»-S-, -O-C(0)-, -C(0)-O-, -CH=N-; -N=CH-; hoic
-CH=CH-;

hodc mudi dugc dung hodc tién dugc chat cua chung.

Theo mot phuong an khéc, sang ché dé cap dén hop chit co cong thuce (I):
E'l*.V1a_C(=0)-P'a-W'2-P!.C(=0)-V'*-E ' (])
trong do:

E'*]a B, E! hogc E, hogc E'*-V'? lién két v6i nhau 1a R

E'® 12 EY, E! hodc E?, hodc E'»-V'® |ién két v&i nhau 1a R%;

V212 VO hogc E'*-V' lién két v6i nhau 1a R%,

V'® 13 V® hoge E'*-V!® lién két v6i nhau 1a R%;

mdi nhém E° doc 1ap 1a -NRERF, trong d6, mbi nhém REC va RE¢ duogc chon
doc 1ap tr nhém bao gdm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl,
arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl,
xycloalkylsunfonyl, formyl, haloalkoxycarbony], heteroxyclyl,
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, heteroxyclyloxycarbonyl, hydroxyalkylcarbonyl, (NRR)alkyl,
(NR*RNalkylcarbonyl, (NR°Rf)carbonyl, (NR°Rfjsunfonyl, -C(NCN)OR' vi -
C(NCN)NR*RY, trong d6 nhém R' duge chon tir alkyl va phenyl khong thay thé, va

trong d6, phan alkyl cua cic nhom arylalkyl, arylalkylcarbonyl, heteroxyclylalkyl, va
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heteroxyclylalkylcarbonyl con dwoc thé tuy y bang mot nhém -NRCRF; va trong do,
nhém aryl, phan aryl cta cac nhém arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, va nhoém arylsunfonyl, heteroxyclyl, va phan
heteroxyclyl cua cdc nhom heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con
dugc thé tiy ¥ bang 1, 2 hodc 3 phan tir thé dugc chon doc l4p tir nhom bao gdm
alkoxy, alkyl, Xyano, halo, haloalkoxy, haloalkyl va nitro;

mbi nhém E! dugc chon ddc 1ap tir nhém bao gdm hydro, hydroxy, alkyl, aryl
va heteroxyclyl;

mdi nhém E? doc 1ap 1a -NHRE', trong d6 nhom REf [ xycloalkylcarbonyl
hodc xycloalkyloxycarbonyl;

mdi nhém V° doc lap la alkyl, arylalkyl, alkenyl, CO, xycloalkylalkyl,
xycloalkyl, alkoxyalkyl, alkoxyalkylcarbonylalkyl, alkoxycarbonylalkyl,
alkylsulfanylalkyl, aryalkoxyalkylcarbonylalkyl, carboxyalkyl, heteroxyclylalkyl,
heteroxyclylcarbonylalkyl, hydroxyalkyl, NRRCOalkyl, trong d6 mdi nhém R duge
chon ddc 1ap tir nhém bao gdm hydro va alkyl; va trong d6, phan alkyl cia nhom
arylalkyl c6 thé dugc thé bang 3 nhom aryl, va phan alkyl ctia nhém arylalkyl con
dugc thé tiy y bang 1 hodc 2 nhém bd sung dugc chon doc 1ap tir nhém bao gdbm
alkoxy, alkylcarbonyloxy, halo, haloalkoxy, haloalkyl, heteroxyclyl, hydroxy; va
phén aryl cé thé dugc thé bfmg 1,2, 3,4 hoac 5 phén ttr thé dugc chon doc lap tu
nhém bao gdém alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, alkylcarbonyl, nhém aryl
the hai, arylalkoxy, arylalkyl, arylcarbonyl, xyano, halo, haloalkoxy, haloalkyl,
heteroxyclyl, heteroxyclylalkyl, heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -
NR*RY, (NR*RY)alkyl-, oxo va -P(O)ORg, trong d6 mdi nhém R dugc chon doc 1ap tir
nhém bao gdm hydro va alkyl; va trong d6, phan alkyl cia nhém arylalkyl va
heteroxyclylalkyl khong thay thé, va trong d6, nhém aryl thir hai, phén aryl cia nhém
arylalkyl, phan aryl ctia c4c nhom arylcarbonyl, heteroxyclyl, va phan heteroxyclyl cua
cac nhom heteroxyclylalkyl va heteroxyclylcarbonyl con dugc thé tiy ¥ bing 1, 2 hodc
3 phan tir thé duoc chon doc 1ap tr nhém bao gdm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; va nhom heteroxyclyl ¢6 thé dugc thé bang 1, 2, 3, 4
hoic 5 phan tir thé dugc chon doc lap tir nhém bao gém alkoxy, alkoxyalkyl,

alkoxycarbonyl, alkyl, alkylcarbonyl, aryl, arylalkyl, arylcarbonyl, xyano, halo,
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haloalkoxy,  haloalkyl, ~nhém  heteroxyclyl tha hai, heteroxyclylalkyl,
heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -NR*RY, (NR*RY)alkyl va oxo,
trong d6 phan alkyl cta cac nhom arylalkyl va heteroxyclylalkyl khong thay thé, va
trong d6, nhém aryl, phan aryl ciia nhom arylalkyl; phan aryl ciia nhém arylcarbony]l,
nhém heteroxyclyl thw hai, va phén heteroxyclyl cua cac nhom heteroxyclylalkyl va
heteroxyclylcarbonyl con dugc thé tily ¥ bing 1, 2 hodc 3 phan tir thé dugc chon doc
1ap tir nhém bao gdm alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém P '* va P '* dugc chon ddc 14p tir nhém gdm PO, P!, P3, PS5, PS, P, P,
Pl0, P12 PI5 pI8 pl9 3 p3o.

mdi nhém PO doc lap la:

trong do:

X dwgc chon tr nhém bao gdm O, S, S(O), SOz, CH,, CHRP'? va
C(RP1%)y; véi didu kién khi pn hodc pm 1a 0, thi X dugc chon tir nhém bao gdm .
CH,, CHR?! va C(RP10),;

mdi nhém RP'* duge chon ddc 14p tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NR*R", trong d6 nhém alkyl c6 thé tiy y tao
thanh vong ¢6 tir 3 dén 6 nguyén ti cacbon lién ké, trong d6 vong c6 tir 3 dén 6
nguyén ti nay duge thé tuy y bing 1 hodc 2 nhém alkyl;

mdi nhém RP’ va R dugc chon doc ldp tir nhém bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NR™RP, trong d6 nhém alkyl c6 thé tay
¥ tao thanh vong hop nhit c6 tir 3 dén 6 nguyén tt cacbon lién ké, trong do vong ¢o
tir 3 dén 6 nguyén tu nay dugc thé tily y bang 1 hodc 2 nhém alkyl;

mdi nhém RP? va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hosc nhom RP2

va RP® ciing vé6i nguyén tr ma ching gin vao, tao thanh nhom di vong;
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pqvapsdoclaplao, 1,2, 3 hoic 4;

pm va pn doc 1ap 1a 0, 1 hodc 2;

po va pp doc lap 1a 1, 2 hodc 3;

mbi nhom R va R™® dugc chon doc 1ap tir nhém bao gdm hydro, alkenyl,
alkoxyalkyl, alkyl, haloalkyl va (NRP*R™)alkyl; hodc nhém R*7 va R™, cing nguyén
tir cacbon ma chung gin vao, tao thanh vong no ¢ 5 hodc 6 nguyén tir tiy y chira 1 hoic
2 nguyén tir khéc loai dugc chon tr nhém bao gdm NRP%, O va S; trong d6 nhém RF?
duoc chon tir hydro va alkyl;

RP? dugc chon tir hydro va alkyl;

mdi nhém P! doc lap la:

trong do:

X dugc chon tir nhém bao gébm O, S, S(0O), SO,, CH,, CHRP'? v3
C(RP'%),; v6i diéu kién khi pn 1a 0, thi X dugc chon tir nhém bao gdm CHa, CHRP!
va C(RP19),;

mdi nhém RP!® dwgc chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo,haloalkyl, hydroxy va -NRR™, trong d6, nhém alkyl co thé tiy ¥ tao
thanh vong hop nhét ¢6 tir 3 dén 6 nguyén tir cacbon lién k&, trong do vong co tir 3
dén 6 nguyén tur nay dugc thé tuy y bang 1 hodic 2 nhém alkyl;

mdi nhom RP va RF doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hoic nhém RP2
va R cung véi nguyén tir ma chung gin vao, tao thanh nhém di vong;

it nhat mot nhém RP!'! duge chon doc l4p tr nhém bao gdm xyano,

alkylsunfonyl, arylsunfonyl, (NR"RMsunfony], heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,

heteroxyclyloxyalkyloxy, —(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo, heteroxyclyl, -NR"™R", (NRM"RMalkyl, (NR"R"carbonyl, trong do
mdi nhém R doc lap la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va
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khi ¢6 hai nhom R", thi hai nhém ndy cling c4c nguyén tir ma chung gin vao, tao thanh
vong di vong ¢o6 tir 4 dén 15 nguyén ti; trong d6 mdi nhém R doc 1ap la aryl,
arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl,
xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
sunfonylalkyl, ~(NR'RMsunfonyl, heteroarylsunfonyl, -S(=0),R", -C(=O)R",
-C(=O)NR"R"; va nhém RP!! con lai dugc chon ddc lap tir nhém bao gdm RS,
xyano, alkylsunfonyl, arylsunfonyl, (NR"RMsunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,
heteroxyclooxyalkyloxy, =~ (NR'RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,
xycloalkyloxy, oxo va heteroxyclyl; trong d6 mdi nhém R" doc lap 1a -H, alkyl,
alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi ¢4 hai nhém R", thi hai
nhom nay cling céc nguyén tir ma ching gan vao, tao thanh vong di vong c6 tir 4 dén
15 nguyén tu;

pslal, 2, 3 hoic 4;

pnla 0, 1 hodc 2;

mdi nhom P3 doc l1ap 1a vong ¢ cong thirc:

(RP1 3)
)
-

ps
pn

trong do:
vong nay dugc thé bang mdt hodc nhiéu nhém oxo;

moi nhém RP" dugc chon doc 14p tr nhém bao gdom RPS, xyano

>

alkylsunfony], arylsunfonyl, (NR"RMsunfonyl, heteroxyclylsunfonyl,
heteroarylsunfonyl, haloalkoxy, alkoxyalkyloxy, haloalkoxyalkyloxy,
xycloalkyoxyalkyloxy, aryloxyalkyloxy, heteroaryloxyakyloxy,

heteroxyclooxyalkyloxy, —(NR"RMalkyloxy, xyanoalkoxy, xyanoxycloalkyloxy,

xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R doc lap l1a -H, alkyl,
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alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy,
alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi c¢é hai nhom R thi hai
nhém nay cung céc nguyén tir ma ching gin vao, tao thanh vong di vong ¢6 tir 4 dén
15 nguyén tu;

psla0, 1, 2,3 hoac 4;

pnla 0, 1 hoac 2;

mdi nhém P* doc 1ap 12 vong ¢6 cong thire:
Z
on ¢
1"’4’,\:

vong nay dugc the tiy y bang mét hodc nhiéu nhém RP!5, ma nhém RP'S nay

trong do:

dugc chon ddc ldp tir nhom bao gE“)m alkoxy, alkyl, aryl, halo, haloalkyl,
hydroxy va -NRF*R"®, trong d6 nhém alkyl c6 thé tity ¥ tao thanh vong hop nhét c6
tir 3 dén 6 nguyén tir cacbon lién k&, trong d6 vong c6 tir 3 dén 6 nguyén tir nay
duge thé thy ¥ bing 1 hoic 2 nhém alkyl; va khi hai nhém RP'S duge gin voi
cung mdt nguyén t& cacbon, thi cung véi nguyén tr cacbon ma ching gin
vao, tao thanh vong cacbon hodc vong di vong c6 tir 3 dén 6 nguyén tir;

mdi nhom R va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém
R va R® cung v6i nguyén tr ma chung gén vao, tao thanh nhém di vong;

pnla 0, 1 hodc 2;

Z1a O, S, S(=0), S(=0)2 hodc NRf;

mdi nhém RF doc 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0):NR'R", -S(=0)2R", C(=O)R", C(=0)OR", -C(=0)NR"R"; m&i nhom R" doc lap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hodc khi c6 cing hai nhém RP, thi
hai nhém nay c6 thé ciing cac nguyén tir ma ching gin vao, tao thanh vong di vong cé

tir 4 dén 15 nguyén tir;
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mdi nhém P® doc 1ap 1a vong c¢6 cong thirc:
Z
on'
)

vong nay dugc thé bing mot hodc nhidu nhém oxo va dugc thé tiy ¥ bing mot

trong do:

hogc nhiéu nhém RP'6, trong d6 nhom RP!6 nay dwoc chon doc lap tir nhém
bao gébm alkoxy, alkyl, aryl, halo, haloalkyl, hydroxy va —NRP*R"  trong d6
nhém alkyl cé thé tuy ¥ tao thanh vong hop nhét ¢6 tir 3 dén 6 nguyén ti, trong do,
vong hop nhét co tir 3 dén 6 nguyén tir nay duge thé tuy y bing 1 hodc 2 nhém
alkyl;

mdi nhém RF? va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RP
va R™ cung v6i nguyén ttr ma ching gén véo, tao thanh nhém di vong;

2132 0, S, S(=0), S(=0), hodc NRF;

pnla 0, 1 hoac 2;

mdi nhom R doc 1ap 1a -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong,
heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl,
haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl,
-S(=0).NR'R", -S(=0)2R", C(=O)R", C(=0)OR", -C(=0)NR"R"; m3i nhém RP doc lap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; hozc khi ¢6 hai nhém RP, thi hai
nhém nay c6 thé cliing cac nguyén tr ma ching gin vao, tao thanh vong di vong ¢o 4
dén 15 nguyén tir;

mdi nhém P7 1a mot vong dj vong c6 hai vong cdu c6 tir 5 dén 15 nguyén tir
duoc gin v6i phan con lai cia hop chét ¢6 cong thirc I thong qua mot lién két N va
mot lién két C; trong d6 vong nay dugc thé tiy y bing mot hodc nhidu nhém duogc
chon doc 18p tir nhém bao gdm RP6 va RP1!:

mdi nhém P* doc 1ap 1a vong c6 cong thic:
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(RP13

| )ps
_>

trong do:

psla2, 3,4, 5hoic 6;

pnla 0, 1 hodc 2;

mdi nhém RP'® dugc chon ddc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP#RF®, trong d6 nhém alkyl c6 thé tuy ¥ tao
thanh vong hop nhét c6 tir 3 dén 6 nguyén t, trong d6 vong co tir 3 dén 6 nguyén
t ndy duogc thé tiy y bang 1 hodc 2 nhém alkyl; trong d6, it nhit 1 trong 2 nhém
RP13 duoc gin véi cung mot nguyén tir cacbon, cung v&i nguyén t cacbon
ma chung gin vao, tao thanh vong di vong c6 tir 4 dén 6 nguyén tu;

mdi nhém RP* va R doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hoic nhém
R™ va R cling v6i nguyén tr ma chiing gin vao, tao thanh nhém di vong;

mdi nhém PO dgc 1ap la:

trong do:

X dugc chon tr nhém bao gdm O, S, S(0O), SO2, CH,, CHRP'? va
C(RP1%),; véi diéu kién khi pn hodc pm 1a 0, thi X duoc chon tir nhém bao gdm
CH», CHR?!? va C(RP19),;

mo6i nhom RF'® dwgc chon ddc lap tir nhom bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRF?R"™, trong d6 nhém alkyl c6 thé tiy ¥ tao
thanh vong hop nhét c6 tir 3 dén 6 nguyén tu, trong d6 vong cé tir 3 dén 6 nguyén
tit ndy duoc thé tiy y bang 1 hodc 2 nhém alkyl;

nhém R™> va R"¢ dugc chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NR™R", trong d6 nhém alkyl c6 thé tiy y tao
thanh vong hgp nhét c6 tir 3 dén 6 nguyén tir cacbon lién ké, trong do vong cé tir 3
dén 6 nguyén tu ndy dugc thé tiy y bang 1 hodc 2 nhém alkyl;
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mdi nhém RP? va R doc 14p 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RP
va R™ cling véi nguyén tir ma chung gén vao, tao thanh nhom di vong;

pqvapsdoclaplao, 1,2, 3 hodc 4;

pm va pn doc 1ap 1a 0, 1 hoac 2;

po va pp doc 1ap 1a 1, 2 hoac 3;

mdi nhém P2 doc 1ap la:

trong do:

mdi nhém RP® dugc chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRF*R™, trong d6 nhom alkyl cé thé tiy y tao
thanh vong hop nhét c6 tir 3 dén 6 nguyén ti, trong do6 vong c6 tir 3 dén 6 nguyén
tir ndy dugc thé thy y bang 1 hodc 2 nhom alkyl;

mdi nhém RP? va RP® dgc 1ap 1a H, alkyl, aryl hodc arylalkyl; hoic nhom RP
va RP® cling vé6i nguyén tir ma ching gin vao, tao thanh nhom di vong;

pq doc lapla 0, 1, 2, 3 hoac 4;

pm doc 1ap 1a 0, 1 hodc 2;

pp doc lap 1a 1, 2 hodc 3;

pslal, 2,3 hoic 4;

nhém RP!'" dwge chon doc 14p tr nhém bao gdm xyano, alkylsunfonyl,
arylsunfonyl, (NR"R")sunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl, haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NR"RMalkyloxy, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl, -NR™RP, (NR"RMalkyl,
(NR"RMcarbonyl, trong d6 mdi nhém R" doc 1ap 1a -H, alkyl, alkoxyamino, aryl,
arylalkyl, nhém di vong, heteroxyclyoxy, alkenyl, alkenyloxy, alkynyl, alkoxyalkyl,
haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, sunfonylalkyl; va khi c¢6 hai nhom R", thi hai nhém ndy cing céc
nguyén tir ma ching gin vao, tao thanh vong di vong ¢6 tir 4 dén 15 nguyén tu; trong

d6 mdi nhom R doc 1ap 1a aryl, arylalkyl, nhém di vong, heteroxyclyoxy, alkenyloxy,
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alkynyl, alkoxyalkyl, haloalkyl, xyanoalkyl, haloalkoxyalkyl, aminoalkyl,
alkylaminoalky], dialkylaminoalkyl, sunfonylalkyl, (NR"RMsunfonyl,
heteroarylsunfonyl, -S(=0):R", -C(=0)R", -C(=O)NR'R"; va nhém RFP'! con lai
dugc chon ddc lap tr nhém bao gdm RPS, xyano, alkylsunfonyl, arylsunfonyl,
(NR"R")sunfonyl, heteroxyclylsunfonyl, heteroarylsunfonyl, haloalkoxy,
alkoxyalkyloxy, haloalkoxyalkyloxy, xycloalkyoxyalkyloxy, aryloxyalkyloxy,
heteroaryloxyakyloxy, heteroxyclooxyalkyloxy, (NR'RMalkyloxy, xyanoalkoxy,
xyanoxycloalkyloxy, xycloalkyloxy, oxo, heteroxyclyl; trong d6 mdi nhém R" doc 1ap
la -H, alkyl, alkoxyamino, aryl, arylalkyl, nhom di vong, heteroxyclyoxy, alkenyl,
alkenyloxy, alkynyl, alkoxyalkyl, haloalkyl, Xyanoalkyl, haloalkoxyalkyl, aminoalkyl;
alkylaminoalkyl, dialkylaminoalkyl, sunfonylalkyl; va khi c6 hai nhom R", thi hai
nhém nay cung cdc nguyén tir ma ching gin vao, tao thanh vong di vong c6 tir 4 dén
15 nguyén tu;

mdi nhém P 1a:
§ N
b

trong d6 nhém nay dugc thé bang 1 hodc 2 nhém dugc chon doc lap tir nhém bao gdm
alkoxyalkyl, haloalkoxyalkyl, alkylsulfanyl, alkylsulfanylalkyl, xyanoalkyl, va
xycloalkylalkyl;

moi nhém P18 1a:

%,
<_ hodc <_\/

trong d6 nhém nay dugc thé tiy y bang 1 hodc 2 nhém dugc chon doc 1ap tir nhém bao
gdm halo, alkyl, alkoxyalkyl, haloalkyl, xycloalkyl va xycloalkylalkyl;
mdi nhom P [a:

v

|
\N’N\/He_
3

moi nhom P*° doc 18p 1a vong c6 cdng thirc:

-53-



21299

(RP13),
-X
%‘-[N())pn
e

psla2

pnla 0, 1 hodc 2;

X duogc chon tir nhém bao gém O, S, S(0), SO hoic CHj; véi diéu
kién khi pn 1a 0, X 1a CHa,

mbi nhém RPS dwge chon doc lap tr nhém bao gdm alkyl-,
alkoxyalkyl-, hydroxyalkyl-, alkyl-S-alkyl-, sulfanylalkyl-, aminoalkyl-,
alkylaminoalkyl-, dialkylaminoalkyl-, alkyl-SO2-alkyl, trong d6, khi hai nhém
RP13 dugc gén vao cing mot nguyén tir cacbon, thi cing nguyén tir cacbon
ma ching gén vao, tao thanh vong di vong c6 tir 4 dén 6 nguyén tu;

mdi nhém R dugc chon doc 1dp tir nhém bao gém alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NR¢RY, (NR°R%)alkenyl,
(NR°R%alkyl va (NR°R%)carbonyl; nhém R® va R dugc chon doc lap tir nhom bao
gdm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbonyl,
hydroxyalkylcarbonyl, ~ (NR°Ralkyl, ~(NR°Rfalkylcarbonyl, (NRRf)carbonyl,
(NR°RNsunfonyl, -C(NCN)OR' va -C(NCN)NR*RY, trong d6 nhém R' dugc chon tir
nhém gdm alkyl va phenyl khong thay thé, va trong d6, phan alkyl ctia cac nhém
arylalkyl, arylalkylcarbonyl, heteroxyclylalkyl va heteroxyclylalkylcarbonyl con dugc
thé tiy y bing mot nhém -NR°R’; va trong d6 nhém aryl, phén aryl cua cac nhom
arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
cac nhém arylsunfonyl, heteroxyclyl, va phin heteroxyclyl cta cdc nhém
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,

heteroxyclylcarbonyl va heteroxyclyloxycarbonyl con dugc thé bang 1, 2 hogc 3 phan
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tir thé duwoc chon doc 1ap tir nhém bao gdm alkoxy, alkyl, xyano, halo, haloalkoxy,
haloalkyl va nitro; nhém R® va Rf dugc chon dc 1ap tir nhém bao gdm hydro, alkyl,
aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NR¥RY)alkyl va -(NR¥RY)carbonyl; nhém RX va RY dugc chon doc
1ap tir nhém bao gém hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY')carbonyl, trong d6 nhém RX va RY' duoc
chon doc 14p tir nhém bao gdm hydro va alkyl,;

moi nhom R* dugc chon doc lgp tir nhom bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonylalkyl, aryl, arylalkenyl,
arylalkoxy, arylalkyl, aryloxyalkyl, xycloalkyl, (xycloalkyl)alkenyl, (xycloalkyl)alkyl,
xycloalkyloxyalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkenyl, heteroxyclylalkoxy,
heteroxyclylalkyl, heteroxyclyloxyalkyl, hydroxyalkyl, -NRRY, (NR°R¢)alkenyl,
(NR°R%alkyl va (NR°R%)carbonyl; nhém R® va RY duge chon doc lap tir nhém bao
gébm  hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl, alkoxycarbonyl, alkyl,
alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl, xycloalkylsunfonyl, formyl,
haloalkoxycarbonyl, heteroxyclyl, heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, heteroxyclyloxycarbonyl,
hydroxyalkylcarbonyl, ~ (NR°Rfalkyl, ~(NR°Rfalkylcarbonyl, (NR°R')carbonyl,
(NR*R")sunfonyl, -C(NCN)OR' va - C(NCN)NR*RY, trong d6 nhém R' dugc chon tir
alkyl va phenyl khong thay thé, va trong d6, phin alkyl ctia cdc nhom arylalkyl,
arylalkylcarbonyl, heteroxyclylalkyl va heteroxyclylalkylcarbonyl con duge thé tuy y
bing mot nhém -NRRE va trong d6 nhém aryl, phan aryl cia cic nhém
arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, va
cic nhom arylsunfonyl, heteroxyclyl, va phén heteroxyclyl ctia cidc nhém
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con dugc thé tiy y béng 1, 2 hoic 3
phan tir thé duoc chon doc 1ap tr nhém bao gdm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro, nhém R® va R dugc chon ddc lap tir nhom bao gém

hydro, alkyl, aryl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay thé,
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(xyclolalkyl)alkyl khong thay thé, heteroxyclyl khong thay thé, heteroxyclylalkyl
khong thay thé, -(NR*RY)alkyl va -(NRXRY)carbonyl; nhém RX va RY duoc chon doc
1ap tir nhém bao gdm hydro, alkoxycarbonyl, alkyl, alkylcarbonyl, aryl khong thay thé,
arylalkoxycarbonyl khong thay thé, arylalkyl khong thay thé, xycloalkyl khong thay
thé, heteroxyclyl khong thay thé va (NRXRY')carbonyl, trong d6 nhém RX va RY' dugc
chon dgc lap tir nhom bao gé)ln hydro va alkyl,

nhom W'? duge chon tir:

XZO
N|/\§—©—L9{ N,/\>_Y21_|_9‘3i1 '\1/\>;Y22_L9%I
H 120 121

122

. L 9 9_é
va L L

123
trong d6 m&i nhém W' duge thé tly ¥ bang mot hodc nhiéu (chang han 1, 2, 3 hoic 4)

nhom duoc chon doc 14p tir nhém bao gém halo, alkyl, haloalkyl, xyano va

=

trong d6 mdi nhém R doc 1ap 1a H, alkyl, haloalkyl, xycloalkyl, aryl hoic heteroaryl;

X* 1a -CHa-, -CH2-CH»-, -CH,-O-, -O-CHa-, -CH-O-CHj-, -S-, -S(0),-,
-C(0)-, -CF3-, -O-, -8-CH,-, -CHa-S-, -O-C(O)-, -C(0)-0-, -CH=N-; -N=CH-; hoic
-CH=CH-

Y?! 1a mot hé vong thom c6 hai vong ¢ tir 8 dén 12 nguyén tir thy y bao gdm
mot hodc nhidu nguyén tir khic loai dugc chon tr nhém bao gdm O, S va N, trong do
h¢ vong nay dugc thé tuy y bé“mg mot hodc nhiéu nhém duoc chon ddc 14p tir nhom
bao gém halo, haloalkyl, alkyl va oxo;

Y22 dugce chon tir A%, A!, A2 A3, A7, A5, A16 yva A2,

mbi nhém A° doc 1ap la:
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trong do:

mdi nhém RA3 duge chon doc 1ap tir nhom bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkyl, arylalkoxycarbonyl, carboxy, formyl, halo, haloalkyl,
hydroxy, hydroxyalkyl, -NR?R®, (NR®RP)alkyl va (NR?RP)carbonyl; mdi nhém R? va
R® duge chon doc lap tr nhém gdm hydro, alkenyl, alkyl, alkylcarbonyl, aryl,
arylalkyl,  arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl, heteroxyclyl va
heteroxyclylalkyl; va mdi bb ddc lap 1a 0, 1, 2, 3 hodc 4; hoac

mdi nhom A® doc 1ap 1a mot vong khong thom c6 6 nguyén tir chira 1, 2 hodc 3
nguyén tir nito ma vong dugc thé tily ¥ bang 1, 2, 3 hodc 4 nhém RA3;

mdi nhém A doc lap 1a:

(RM)eg
O

trong do:

mdi nhém RA! duge chon doc 1ap tir nhém bao gdm xyano, nitro, SOR*, SO,R*,
-alkyISO2R*, haloalkoxy, xyanoalkyl, NR*SO,R*, xycloalkyl, (halo)xycloalkyl, nhém
di vong, (xycloalkyl)alkyl, (di vong)alkyl, trong d6, mdi nhém alkyl, di vong va
xycloalkyl dugc thé tiy y bang mot hodc nhidu nhém halo; va

mdi nhém R* duge chon doc 1ap tir nhom bao gdbm H, alkyl, haloalkyl, aryl va
arylalkyl,;

mdi cc doc 1ap 1a 1, 2, 3 hodc 4;

mdi A? doc lap la:
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(R™)pp

il
ey
(RA)q
trong do:

mdi nhém RA! duge chon ddc 1ap tir nhém bao gdm xyano, nitro, SOR?, SO,RY,
-alkyISO2R?, haloalkoxy, xyanoalkyl, NR*SO2R*, xycloalkyl, (halo)xycloalkyl, nhém
di vong, (xycloalkyl)alkyl, (di vong)alkyl, trong d6, mdi nhém alkyl, di vong va
xycloalkyl dugc thé tily y bing mot hodc nhidu nhém halo;

mdi nhém RA% dugc chon ddc 1ap tir nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkyl, arylalkoxycarbonyl, carboxy, formyl, halo, haloalkyl,
hydroxy, hydroxyalkyl, -NR®R®, (NR*RP)alkyl va (NR*RP)carbonyl; mdi nhém R? va
R® dugc chon doc lap tr nhém gdm hydro, alkenyl, alkyl, alkylcarbonyl, aryl,
arylalkyl,  arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl, heteroxyclyl va
heteroxyclylalkyl;

mdi nhém R* dugc chon doc lap tir H, alkyl, haloalkyl, aryl va arylalkyl;

nhom R? va R® dugc chon doc lap tor nhém gém hydro, alkenyl, alkyl,
alkylcarbonyl, aryl, arylalkyl, arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl va heteroxyclylalkyl;

mdi bb 14 0, 1, 2, 3 hodic 4; mdi cc 1a 1,2, 3 hoac 4; va téng bbvacclal, 2,3
hoac 4;

mdi nhom A? doc 1ap 1a mot vong khong thom c6 6 nguyén t chira 1, 2 ho#c 3
nguyén tir nito, ma vong nay dugc thé bang mot hodc nhidu nhém RA!, va vong nay

duoc thé tuy y bing mot hodc nhiéu nhom RA3;

%XA—HLXA—E

m4i nhém HY dgc 14p 1a vong khong thom c6 5 nguyén ti, trong d6 nhom H7
nay duge thé tlly y bing mot hodc nhidu nhém dwoc chon doc 1ap tir RA va R™3; va

mdi nhom XA doc 1ap la O, NR, SO, SOz, C(=0), NRC(=0), C(=O)NR,
CR=CR, NRC(=O)NR, allenyl, alkynyl hoc Véng mit; va mdi nhém R duge chon doc

mdi nhém A7 doc lap 1a:

trong doé:
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1ap tir nhém bao gdm H hoic alkyl;

%XA—H”-XA——g

mdi nhém H'™ doc 1ap 1a vong cacbon ba vong hop nhit chua no, vong

mdi nhém A'S doc 1ap 1a:

trong do:

cacbon ba vong chua no hodc no mot phan, ma vong nay dugc thé tlly y bang mot
hodc nhiéu nhém duge chon doc 1ap tir nhém bao gdm oxo, RA! va RA3; va

mdi nhém XA doc lap 1a O, NR, SO, SO, C(=0), NRC(=0), C(=O)NR,
CR=CR, NRC(=O)NR, allenyl, alkynyl, hodc Véng mit, vd méi nhém R dugc chon
doc lap tir H hodc alkyl;

mdi nhém A'® doc 1ap 1a:

%XA—HE"XA—g

mdi nhém H' doc 1ap 1a nhom di vong ba vong hop nhét chua no, nhém di
vong ba vong chua no hodc no mot phén, c6 chira it nhat mot nguyén tir khac loai
trong hé vong, ma hé vong nay dugc thé tuy y bang mot hodc nhidu nhém duogc
chon doc 1ap tir nhém bao gdm RA! va RA3; va

mdi nhém XA doc lagp 1a O, NR, SO, SO, C(=0), NRC(=0), C(=O)NR,
CR=CR, NRC(=O)NR, allenyl, alkynyl, hoic ving mit, va mdi nhém R dugc chon

trong do:

doc 1ap tir H hodc alkyl;

mdi nhém A2 doc 1ap 1a vong heteroarly c6 5 hodc 6 nguyén tir duge thé tuy y
bing mot hodc nhidu nhém duge chon doc 1ap tir RA! va RA3;

mdi nhom L2 doc 1ap 1a hé vong di vong hop nhit ¢ bén vong no, hé vong di
vong chua no mdt phan hodc hé vong di vong thom; ma hé vong nay dugc thé tuy y
béng mot hodc nhiéu nhém dugc chon ddc lap tir nhom bao g@)m oxo, halo, -R",
-ORY, -SRY, -CF;, -CCl;, -OCFs,-CN, -NO, -NRY)C(=0)RY, -C(=O)RY, -
OC(=O)RY, -C(O)ORY, -C(=O)NRY, -S(=O)RY, -S(=0),0RY, -S(=0),R%,
OS(=020R", -S(=0%NR", alkoxyalkyl, arylalkoxycarbonyl, halo, haloalkyl,
hydroxyalkyl, -NR*R®, (NR*R®)alkyl, va (NR*R")carbonyl;

mdi nhém R doc 14p 1a -H, alkyl, aryl, arylalkyl, hodc nhém di vong; va
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mdi nhém R?® va RP duoc chon doc lap tir nhém gbém hydro, alkenyl, alkyl,
alkylcarbonyl, aryl, arylalkyl, arylalkylcarbonyl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl;

hodc mudi dugc dung hojc tién dugc chat cua chung.

Theo mdt phuong 4n khéc, séang ché dé cap dén chét co cong thuece (I):
El2-V!a_C(=0)-P'a-W'a.pPb.C(=0)-V'P-E b (T)
trong do:

E'"1a E%, E! hoic E?, hodc E'2-V' [ién két v6i nhau la R,

E' 12 EY, E' hogc E?, hogc E'®-V'® lién két v6i nhau 1a R%;

V'21a V? hoic E'2-V'? lién két v6i nhau 13 R%;

V!®1a VO hogc E'-V' ]ién két véi nhau 1a R%;

mdi nhém E° doc 1ap 1a -NRERE trong d6 mdi nhoém REC va REG dugc chon
doc 1ap tr nhém bao gdm hydro, alkenyloxycarbonyl, alkoxyalkylcarbonyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, alkylsunfonyl, aryl, arylalkoxycarbonyl,
arylalkyl, arylalkylcarbonyl, arylcarbonyl, aryloxycarbonyl, arylsunfonyl, xycloalkyl,
xycloalkylsunfonyl, formyl, haloalkoxycarbonyl, heteroxyclyl,
heteroxyclylalkoxycarbonyl, heteroxyclylalkyl, heteroxyclylalkylcarbonyl,
heteroxyclylcarbonyl, heteroxyclyloxycarbonyl, hydroxyalkylcarbonyl, (NR°R)alkyl,
(NR°RMalkylcarbonyl, (NR°Rf)carbonyl, (NR°Rf)sunfonyl, -C(NCN)OR' vi -
C(NCN)NRX*RY, trong d6 nhém R' dugc chon tir alkyl va phenyl khong thay thé, va
trong d6, phan alkyl ciia cac nhém arylalkyl, arylalkylcarbonyl, heteroxyclylalkyl, va
heteroxyclylalkylcarbonyl con dugc thé tuy y bing mot nhom -NR°RF; va trong dé
nhém aryl, phan aryl cta cdc nhém arylalkoxycarbonyl, arylalkyl, arylalkylcarbonyl,
arylcarbonyl, aryloxycarbonyl, va cdc nhém arylsunfonyl, heteroxyclyl, va phén
heteroxyclyl cta cac nhom heteroxyclylalkoxycarbonyl, heteroxyclylalkyl,
heteroxyclylalkylcarbonyl, heteroxyclylcarbonyl, va heteroxyclyloxycarbonyl con
dugc thé tuy y bang 1, 2 hodc 3 phan tir thé duge chon doc lap tir nhém bao gdm
alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém E! dugc chon doc 14p tir nhém bao gﬁ”)m hydro, hydroxy, alkyl,
haloalkyl, -NHhaloalkyl, aryl va heteroxyclyl;

mdi nhém E? doc 1ap 1a -NHRE', trong d6 nhom RE' 13 xycloalkylcarbonyl

hodc xycloalkyloxycarbonyl;
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mdi nhém VO doc lap la alkyl, arylalkyl, alkenyl, CO, xycloalkylalkyl,
xycloalkyl, alkoxyalkyl, alkoxyalkylcarbonylalkyl, alkoxycarbonylalkyl,
alkylsulfanylalkyl, aryalkoxyalkylcarbonylalkyl, carboxyalkyl, heteroxyclylalkyl,
heteroxyclylcarbonylalkyl, hydroxyalkyl, NRRCOalkyl, trong 6 mdi nhém R duogc
chon ddc 1ap tir nhém bao gdm hydro va alkyl; va trong d6, phan alkyl cia nhom
arylalkyl c¢6 thé dugc thé bing nhom aryl, va phan alkyl cia nhém arylalkyl con
duoc thé tuy y béng 1 hodc 2 nhém bd sung dugc chon doc lap tr nhém bao gém
alkoxy, alkylcarbonyloxy, halo, haloalkoxy, haloalkyl, heteroxyclyl, hydroxy; va
ph::in aryl cé thé duogc thé b.%mg 1, 2, 3,4 hoac 5 phén tr thé dugc chon doc lap tu
nhém bao gdém alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, alkylcarbonyl, nhom aryl
the hai, arylalkoxy, arylalkyl, arylcarbonyl, xyano, halo, haloalkoxy, haloalkyl,
heteroxyclyl, heteroxyclylalkyl, heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -
NR*RY, (NR*RY)alkyl-, oxo va -P(O)OR3, trong d6 mdi nhom R duoc chon doc 1ap tur
nhém bao gébm hydro va alkyl; va trong d6, phan alkyl cta cac nhom arylalkyl va
heteroxyclylalkyl khong thay thé, va trong d6 nh6m aryl thtr hai, phan aryl ciia nhém
arylalkyl, phan aryl ciia cac nhém arylcarbonyl, heteroxyclyl, va phan heteroxyclyl cia
cac nhom heteroxyclylalkyl va heteroxyclylcarbonyl con dugc thé tuy y bang 1, 2 hodc
3 phan tir thé dugc chon doc lap tir nhém bao gdm alkoxy, alkyl, xyano, halo,
haloalkoxy, haloalkyl va nitro; va nhém heteroxyclyl ¢6 thé dugc thé béng 1,2,3,4
hodc 5 phéan tir thé dwoc chon doc lap tr nhém bao gdm alkoxy, alkoxyalkyl,
alkoxycarbonyl, alkyl, alkylcarbonyl, aryl, arylalkyl, arylcarbonyl, xyano, halo,
haloalkoxy,  haloalkyl, nhém  heteroxyclyl tha hai, heteroxyclylalkyl,
heteroxyclylcarbonyl, hydroxy, hydroxyalkyl, nitro, -NR*RY, (NR*RY)alkyl va oxo,
trong d6 phén alkyl ciia cac nhom arylalkyl va heteroxyclylalkyl khong thay thé, va
trong d6, nhém aryl, phan aryl cia nhém arylalkyl; phan aryl ciia nhém arylcarbonyl,
nhom heteroxyclyl thtt hai, va phin heteroxyclyl cta cdc nhom heteroxyclylalkyl va
heteroxyclylcarbonyl con dugc thé tiy y bang 1, 2, hogc 3 phan tir thé duge chon doc
1ap tir nhém bao gdm alkoxy, alkyl, xyano, halo, haloalkoxy, haloalkyl va nitro;

mdi nhém P'? va P duge chon doc Iap tir nhém bao gdm PO, P!, P3, PS, P6, P7,
P8, P10, P12, pIS P18 p19 3 p3o.

mdi nhém P° doc 1ap la:
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trong do:

X dugc chon tir nhém bao gém O, S, S(O), SOz, CHy, CHRP!? va
C(RP1%),; véi diéu kién khi pn hodc pm bing 0, X dwgc chon tir nhém bao gdm
CH,, CHRP'0 va C(RP19),;

mdi nhém RP!'? dugce chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va -NRP#R™, trong d6 nhém alkyl cé thé tuy ¥ tao
thanh vong hop nhat 6 tir 3 dén 6 nguyén tir cacbon lién k&, trong d6 vong co6 tir 3
dén 6 nguyén tir nay dugc thé ty y bang 1 hodc 2 nhém alkyl;

mdi nhém R’ va RP® dugc chon doc lap tir nhom bao gdm alkoxy,
alkyl, aryl, halo, haloalkyl, hydroxy va -NR?*R®®, trong d6 nhoém alkyl c6 thé tuy
y tao thanh vong hop nhit ¢6 tir 3 dén 6 nguyén ti, trong d6 vong cé tir 3 dén 6
nguyén tir nay dugc thé ty y bang 1 hodc 2 nhém alkyl;

mdi nhém RF? va R™ doc 1ap 1a H, alkyl, aryl hodc arylalkyl; hodc nhém RP®
va RP? ciing v6i nguyén tir ma ching gén vao, tao thanh nhém dj vong;

pqvapsdocliplao, 1,2, 3 hoic 4;

pm va pn doc 1ap 1a 0, 1 hodc 2;

po va pp doc 1ap l1a 1, 2 hoic 3;

mdi nhém R va R dugc chon doc 1ap tir nhém bao gdm hydro, alkenyl,
alkoxyalkyl, alkyl, haloalkyl va (NR"R")alkyl; hodc nhém R va R, ciing nguyén
tir cacbon ma chiing gén vao, tao thanh vong no ¢6 5 hodc 6 nguyén tir tiy y chira 1 hoic
2 nguyén tr khic loai dugc chon tir NR™2, O va S; trong d6 nhém RP? dugce chon tir
hydro va alkyl;

nhom R duge chon tir hydro va alkyl;
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mdi nhém P! doc 1ap 1a:
(RP11) 6
[-x
trong do:

nhém X dugc chon tir nhém bao gdém O, S, S(0), SO2, CH,, CHRP!O
va C(RP!%);; véi diéu kién khi pn bang 0, X dugc chon tir nhém bao gdm CHy,
CHRP!0 va C(RP10),;

mdi nhém RP'® duge chon doc lap tir nhém bao gdm alkoxy, alkyl,
aryl, halo, haloalkyl, hydroxy va —-NRP?R, trong d6 nhom alkyl c6 thé tiy y tao
thanh vong hop nhét co tir 3 dén 6 nguyén tir cacbon lién ké, trong d6 vong co tur 3
dén 6 nguyén tir nay duoc thé ty v bang 1 h<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>