(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o cmnemoemeroe 0 MMM
CUC SO HUU TRi TUE
1-0029219
CO7D 403/12; AOIN 43/40; CO7D (13) B
207/36; CO7D 207/38; CO7D 401/12;
(51  CO7D 417/14; CO7D 403/14; CO7D
405/12; CO7D 409/04; CO7D 409/14;
AOIN 43/38; CO7D 403/04
(21) 1-2016-03139 (22) 24/02/2015
(86) PCT/EP2015/053826 24/02/2015 (87) WO 2015/128321 03/09/2015
(30) 1403334.4 26/02/2014 GB
(45) 25/08/2021 401 (43) 27/03/2017 348A

(73) SYNGENTA PARTICIPATIONS AG (CH)
Schwarzwaldallee 215, CH-4058 Basel, Switzerland

(72) LACHIA, Mathilde Denise (FR); SCREPANTI, Claudio (IT); DE MESMAEKER,
Alain (BE); LUMBROSO, Alexandre Franco Jean Camille (FR); RENDINE, Stefano
(IT).

(74) Cong ty TNHH Ban Ca (BANCA)

(54) DAN XUAT STRIGOLACTON, CHE PHAM DPIEU HOA SINH TRUGNG THUC
VAT CHUA DAN XUAT NAY VA PHUONG PHAP PIEU HOA SINH TRUONG
THUC VAT

(57) Séang ché dé cap dén cac dan xuit di vong c6 cong thirc (I), ché pham diéu hoa sinh

truong thuc vat chira cdc dan xuat nay va phuong phap diéu hoa sinh trudng thyc vat.

Y2



29219

Linh vye ky thuat dwgc dé cap

Sang ché d& cap dén dan xuét di vong méi, quy trinh va cac hop chét trung gian
dé didu ché chang, ché phim didu hoa sinh truéng thue vat hoic thic dAy hat ndy mam
c6 chira ching va phuong phép st dung chung dé kiéra soat sy sinh truéng cla thue

vét va/hoic thic ddy hat ndy mam.
Tinh trang k§y thuit cia sang ché

Dan xuét strigolacton 1a hormon thuc vat cé cac thudc tinh diéu hoa sinh truéng
thye vat va lam nay mam hat. Chung da dugc m5 ta, vi dy, trong céc tai liéu sb WO
2009/138655, WO 2010/125065, WO 2005/077177, WG 2006/098626 vi Molecular
Plant (2013), 6, 18-28.

Dan xuit strigolacton, giéng nhu chét twong tw tdng hop GR24, duge viét 1a c6
tac dong 1én su ndy maim cia cé dai ky sinh, chir.g han nhu céc lodi Orobarnche. Da
xac dinh 1o trong linh vuc nay ring viéc thir nghidm ddi véi su ndy mam cla hat
Orobanche 1a thir nghiém hitu dung dé x4c dinh cac chét “vong tir strigolacton (vi du,
xem tai liéu Plant and Cell Physiology (2010), 5i(7), 1095 va Organic & Biomolecular
Chemistry (2009), 7(17), 3413).

Gan day, din xuit strigolactam d3 dugc bdo cdo 1a c¢6 hoat tinh twong ty véi
strigolacton, nhu dugc md ta vi du trong tai lifu WO 2012/080115 va WO
2013/139949. Céc dan xuit nay giit lai hoat tinh twong tw v6i GR-24 va strigolacton tu
nhién trong thir nghi¢ém sinh hoc trén thye vat, kiém soét su ra nhanh ciia thuc vat hosc

su ndy mam cuia hat c6 dai ky sinh va sy tao nam re cong sinh.

Vong butenolit cua strigolacton dugc xem la phén quan trong ctia hop chat
strigolacton. Gan ddy, cling da c6 dé xuit ring o/p hydrolaza (D14 & Itia hogc DAD2 &

da yén thdo) déng vai tro lam thu thé strigolacton va protein nay thiy phan vong
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butenolit cuia strigolacton (Current Biology (2012), 22, 2032-2036 va Genes to Cell
(2013), 18, 147-160). Tham chi gan diy hon, di c6 bdo cdo rang sy thiy phin cla
strigolacton bang D14 giai phong nhém butenolit ma da dugce dé xuét 1a sau d6 lam
trung gian cho sy twong tac véi protein dbi tac SLR1 (Nature Communication (2013),

4,2613).

Tru6e ddy, da c6 bdo céo ring su cai bién ctia nhém ndy dén dén sy méit hoat
tinh d6i vi sy ndy mam (Journal Agriculture and Food Chemistry (1997), 2284-2290)
hodc su mét kiém soat trén kién tric thyc vat (Plant Physiol (2012), 159, 1524-1544).

Ban chét ky thuit ciia sing ché

Sang ché nay dua trén phat hién ring céc cai bién nhit dinh ctia vong butenolit
gitt lai mot cach déng ngac nhién mot s6 hoat tinh sinh hoc duogc thé hién béi

strigolacton.

Theo khia canh thi nhét, sang ché dé xuét hop chit c6 cong thire (I):

X @
trong do
mdi W' va W % doc 1ap 1 O hoic S;

mdi R! va R? doc 14p 1a hydro, halogen, nitro, hydroxyl, xyano, C;-Cg alkyl dugc thé
hodc khong dugc thé, C;-Cgalkoxy dugc thé hoic khong duge thé, aryl dugc thé hoic

khong dugc thé, hoic heteroaryl dugc thé hoic khong dugce thé; hodc
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R! va R? cling v6i cac nguyén tir cacbon ma ching két hop véi tao thanh vong cacbon
cotu 3 dén 7 canh no hodc khong no, thom hodc khong thom, dugc thé hoic khong

duoc thé; hodic

R' va R? cung v6i céc nguyén tir cacbon ma chiing két hop véi tao thanh vong cacbon
c6 tir 4 dén 7 canh no hoic khong no, thom hodc khéng thom, duoc thé hoic khong
duogc thé duge ngung ty v6i vong cacbon hodc di vong co tir 3 dén 7 canh no hoic

khong no, thom hodc khong thom, dugc thé hoic khong dugc thé khac;

X, va X, doc 1ap 1a hydro, C,-Cg alkyl, C;-Cghaloalkyl, halogen, C;-Cq alkoxy, xyano,
nitro, C;-Cg alkylsulfinyl, C;-C¢ alkylsulfonyl hodc C,-Cg alkylthio;

'Y, 1a oxy, hodc -(CR4R7)p(CR3R8)n-N(R6)-, trong d6 n bang 0 hoic 1, va p bang 0 hoic
1;

mdi R® va R* doc 1ap 1a hydro, halogen, nitro, hydroxyl, xyano, C;-C¢ alkyl dugc thé
hoidc khong dugce thé, C,;-Cq alkoxy dugc thé hoac khong dugc thé, aryl duoc thé hoic

khong dugce thé, hodc heteroaryl dugc thé hodc khong dugc thé; hodc

R? va R cling v6i cac nguyén tir cacbon ma chiing két hop v6i tao thanh vong cacbon
c6 tir 3 dén 7 canh no hoic khong no, khong thom, duge thé hoic khong dugc thé;

hodc

R® va R cling v6i cac nguyén tir cacbon ma ching két hop vdi tao thanh vong cacbon
6 tir 4 dén 7 canh no hoic khéng no, thom hoic khong thom, dugc thé hodc khong
duoc thé duge ngung tu v6i vong cacbon ¢6 tir 3 dén 7 canh no hodc khong no, thom

hoac khong thom, dugce thé hoic khong duogc thé khac; hoic

R? va R? ciing vé6i cdc nguyén tir cacbon ma ching két hop véi tao thanh (i) vong
cacbon ¢6 tir 3 dén 7 canh no hodc khong no, khong thom, dugc thé hoic khong duogc
thé, hodc (ii) vong cacbon c6 tir 4 dén 7 canh no hoic khong no, thom hogc khong
thom, dugc thé hodc khong dugc thé duoc ngung tu v6i vong cacbon c6 tir 3 dén 7

canh no hoic khéng no thom hodc khong thom, dugc thé hoic khéng dugc thé khac;
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mdi R7 va R® doc 1ap dugc chon tir hydro, C;-Cg alkyl, C;-Cg haloalkyl, halogen, C;-Cs
alkoxy, aryloxy, C;-C¢ alkylsulfinyl, C,-C¢ alkylsulfonyl, C;-Cs alkylthio;

Y, 1a S hodc NR®;

mdi R va RS doc 1ap 1a hydro, C;-Cg alkoxy, hydroxyl, amin, N-C;-Cqalkylamin, N, N-
di-C;-Cs alkylamin, C,-Cgalkyl dugc thé hogic khéng dugc thé, Cs-Cy xycloalkyl dugc
'thé hodic khong dugc thé, C,-Cg alkenyl duoc thé hodc khong dugc thé, C,-Cgalkynyl
duoc thé hoic khong duoc thé, C;-Cs alkylcarbonyl dugc thé hozic khong duoc thé,
C,-Cg alkoxycarbonyl dugc thé hoic khong duogc thé, aryl duogc thé hoiic khong dugc
thé, heteroaryl dugc thé hoic khong duoc thé, heteroxyclyl dugc thé hoic khong dugc

thé, benzyl duogc thé hodc khong dugc thé; va

mdi X° va X* doc 1ap duge chon tir hydro, C;-Cg alkyl, C,-C; alkynyl, C;-Cq haloalkyl,
halogen, hydroxyl, C;-C¢ alkoxy, C;-Cs alkylsulfinyl, C;-Cs alkylsulfonyl, C;-Cs
alkylthio; hodc

3 4~ IS A 5 3 r < \ 3 ~
X’ va X" cung véi cac nguyén tir cacbon ma chung gan vao tao thanh Cs- hodc Ce-

xycloalkyl;
hodc mudi hodc N-oxit chdp nhan dugc 1am hoéa chit ndng nghiép cia chiing.
MO ta chi tiét sang ché

Céc hop chit c6 cong thuc (I) c6 thé tn tai & dang cac chét ddng phan (chét
ddng phan khong ddi quang va chét ddng phan ddi anh) hinh hoc hodc quang hoc hodc
céc dang hd bién khac nhau. Sang ché bao gdm tit ca cac chét ddng phan va chét hd
bién nay va hdn hop cta ching & tit ca cac ty 1§ ciing nhu cac dang dbng vi nhu céc
‘hop chét doteri hoa. Sang ché ciing bao gdm tAt ca cac mudi, N-oxit, va phirc hop 4

kim ctia cdc hop chét ¢ cong thire (I).

Thuét ngit "alkyl" dung dé chi gbc chudi hydrocacbon mach thing hodc mach
nhanh chi chira cac nguyén t cacbon va hydro, khong chira sy khong no, va dugc gén
vao phin con lai cta phén ti bing lién két don. Mbi gbc alkyl mot minh hogc 13 mot

phin cia nhém 1én hon (chdng han nhu alkoxy, alkoxycarbonyl, alkylcarbonyl,
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alkylaminocarbonyl, dialkylaminocarbonyl) c6 thé 13, vi du, metyl, etyl, n-propyl, n-
butyl, n-pentyl, n-hexyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, fert-butyl va neo-
‘pentyl. Nhom alkyl ¢ thé bao gdm C, dén Cs alkyl, C;-C4 alkyl va C;-Cs alkyl.

Thuét ngit "alkenyl" diing dé chi gbc chudi hydrocacbon mach thing hodc mach
nhanh chi chira cac nguyén tir cacbon va hydro, chura it nhét 12 mét lién két d6i ma co
thé ¢ cu hinh (E) hoic (Z), ma duge gén vao ph?m con lai ctia phén tir béng lién két
don. Mdi gbc alkenyl mdt minh hozc 1a mot phén cta nhém 16n hon (ching han nhu
alkenoxy, alkenoxycarbonyl, alkenylcarbonyl, alkenylaminocarbonyl,
dialkenylaminocarbonyl) ¢6 thé 13, vi du, vinyl, allyl, prop-1-enyl, but-1-enyl. Nhém
alkenyl c6 thé bao gdm C,-Cg alkenyl va C,-C, alkenyl.

Thuat ngit "alkynyl" ding dé chi gbc chudi hydrocacbon mach thing hoic
inach nhanh chi chita cac nguyén tir cacbon va hydro, chura it nhét 12 mot lién két ba,
va duge gin vao phin con lai clia phén tir bing lién két don. M&i gbc alkynyl mot
minh hoic 13 mét phin cta nhém 16n hon (ching han nhu alkynoxy,
alkynoxycarbonyl, alkynylcarbonyl, alkynylaminocarbonyl, dialkynylaminocarbonyl)
c6 thé 13, vi du, etynyl, propargyl. Nhém alkynyl c6 thé bao gdm C,-Cy alkynyl va Cy-
C4 alkynyl.

Thuét ngir "alkoxy" ding dé chi gbc c6 cong thirc -OR,, trong d6 R, 12 gbc alkyl
nhu duge x4c dinh chung & trén. Vi du vé alkoxy bao gdm, nhung khong chi giéi han

0, metoxy, etoxy, propoxy, iso-propoxy, butoxy.

Thuét ngft "alkylthio" ding dé chi gbc c6 cong thirc -SR,, trong d6 mdi R, 13

gbc alkyl nhu dugc xé4c dinh & trén.

Thuét ngit "alkylsulfinyl" dung d& chi gbc c6 cong thiic -S(O)R,, trong d6 mdi

R, 12 gbc alkyl nhu duoc x4c dinh & trén.

Thuat ngtt "alkylsulfonyl" dung dé chi gbc c6 cong thirc -S(0),R,, trong d6 mdi

R, 12 gbc alkyl nhu duge x4c dinh & trén.

Thuét ngir "xycloalkyl" ding dé chi gbc hydrocacbon mach vong chi chira cac

nguyén it cacbon va hydro, khong chira sy khong no, va duoc gan vao phan con lai
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cta phan ti bing lién két don. Nhém xycloalkyl c6 thé 13 don vong, hai vong hodc ba
vong va bao gdm C;-Cg xycloalkyl. Vi du vé& xycloalkyl bao gdm, nhung khong chi
giéi han &, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Thuét ngit "aryl" ding dé chi hé vong thom chi chira cac nguyén tir cacbon va
hydro ma c6 thé 12 don vong, hai vong hoic ba vong. Vi du v& hé vong nay bao gbm,
nhung khong chi gigi han &, phenyl, naphtalenyl, antraxenyl, indenyl hodc

phenantrenyl.

Thuét ngit "aryloxy" ding dé chi gbc c6 cong thiic -OR,, trong d6 R, 1a gbc aryl
- nhu dugce xé4c dinh chung & trén. Vi du vé aryloxy bao gbm, nhung khong chi gi6i han

O, phenoxy.

Thuét ngit "vong cacbon" dugc xac dinh 1a bao gom hé vong chi chira cac
nguyén tir cacbon va hydro, ma cé thé 1a thom hodc khong thom, va bao gom

xycloalkyl va aryl.

Thuat ngit "heteroaryl" ding dé chi gdc vong don vong thom cé 5 hodc 6 canh
ma chia 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon riéng 1é tir nito, oxy va luu
‘huynh. Géc heteroaryl ¢ thé dugc lién két vao phan con lai ctia phén tir thong qua
nguyén tr cacbon hodc nguyén tir khac loai. Vi du v& heteroaryl bao gém, nhung
khong chi gi¢i han &, furanyl, pyrolyl, thiophenyl, pyrazolyl, imidazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazinyl, pyridazinyl,

pyrimidyl hodc pyridyl.

Thuat ngtr “di vong” hodc “heteroxyclyl”, cling nhu 1a khi dé cap t6i heteroaryl,
duoc xac dinh 1a dung dé chi chét tuong tu no cla heteroaryl, ngoai cic chét tuong tu
khong no hodc no mét phan cia ching. Cu thé 13, ding dé chi gbc xycloalkyl, ma 1a
vong don vong hodc da vong khong thom chira cac nguyén tir cacbon va hydro va it
nhét 13 mot nguyén tir khac loai, vi du tir 1 dén 4 nguyén tr khac loai, dugc chon tur
nito, oxy, va luu huynh. Géc di vong hodc heteroxyclyl c6 thé dugce lién két vao phan
con lai ciia phan tr thdng qua nguyén tir cacbon hodc nguyén tit khic loai. Vi du veé di
vong bao gdm, nhung khong chi gi¢i han &, azetidinyl, oxetanyl, pyrolinyl, pyrolidyl,

tetrahydrofuranyl, tetrahydrothienyl, thietanyl, piperidyl, piperazinyl,
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tetrahydropyranyl, morpholinyl hodc perhydroazepinyl. Thuét ngit “heteroxyclyl” con
bao g61n cac nhém 4,5,6,7-tetrahydro-benzothiophenyl, 9H-florenyl, 3,4-dihydro-2H-
benzo-1,4-dioxepinyl, 2,3-dihydro-benzofuranyl, piperidinyl, 1,3-dioxolanyl, 1,3-

dioxanyl va 4,5-dihydro-isoxazolyl.

Khi dwgc ding dé chi dudi dang, vi du, vong cacbon hodc di vong ¢6 tir 3 dén 7
canh, n6 ding dé chi sb Iwong nguyén tir trong khung mach vong, tirc 13, nguyén tir

cacbon, hodc nguyén tir cacbon va nguyén tir khic loai.
Thuét ngir "halogen" ding dé chi flo (F), clo (CI), brom (Br) hoic iot (D).
Thuét ngir "nitro" dung d& chi gbc cé cong thiic -NO,.

Thuét ngit hydroxyl ding dé chi gbc c6 cong thirc -OH.

Thuét ngir “xyano” dung dé chi gdc ¢ cong thirc -C=N.

Thuét ngt “haloalkyl" (m¢t minh hodc 1a mot phﬁn ctia nhom Ién hon, chéng han
nhu haloalkoxy hodic haloalkylthio) ding d& chi nhém alkyl ma dugc thé bang mot
hodc nhidu nguyén tir halogen gidng nhau hoic khic nhau va bao gdm, nhung khong

chi giéi han &, -CF3, -CF,Cl, -CH,CF; va -CH,CHF,.

Thuat ngit "alkylcarbonyl" ding dé chi gdc cé cong thirc -C(=0)-R, trong d6 R,
14 gbc alkyl nhu duge xéc dinh & trén. Vi du vé alkylcarbonyl bao gdm, nhung khong

chi gidi han ¢, axetyl.

Thuat ngit "alkoxycarbonyl" ding dé chi gbc ¢ cong thirc -C(=0)-O-R,, trong
do R, 1a géc alkyl nhu dugc xac dinh & trén. Vi du vé C-Cy alkoxycarbonyl bao gém,

nhung khong chi giéi han &, metoxycarbonyl, etoxycarbonyl va iso-propoxycarbonyl.

Thuat ngit "N-alkylamin" dung d& chi gbc c6 cong thirc -NH-R, trong d6 R, 1a

gbc alkyl nhu dugc xac dinh & trén.

Thuét ngtr "N, N-dialkylamino" dung dé chi gbc c6 cong thirc -N(R,)-R, trong d6

mdi R, 12 géc alkyl, ma co thé 1a giéng nhau ho#c khéac nhau, nhu dugc xac dinh & trén.



29219

Thuét ngit "benzyl" dung dé chi gbc -CH,CHs.

Khi nhém duoc néu dudi dang dugc thé, thuodng 1a cac phén tt thé nay s€ dugc
chon tir mot hodc nhiéu halogen, amino, xyano, nitro, C;-C; alkyl, C;-C; haloalkyl, C;-
C; alkoxy, hydroxyl. Cu thé 13, khi vong cacbon hogc di vong dugce thé, no s& c6 chira
tr 1 dén 3 phén tir thé doc lap dugc chon tir halogen, amino, xyano, nitro, C;-Csalkyl,
C,-Cshaloalkyl, C-Czalkoxy. Khi chudi cacbon dugc thé, phﬁn tr thé dugc vu tién bao
gdm halogen, amino, Xyano va nitro. Ngudi c6 hiéu biét trung binh trong linh vuc hiéu
r3 ring nhém C;-Cg alkyl duge thé bao gbm khéng ké nhitng cai khac C,-Cghaloalkyl,
va nhéom C,-Cgalkoxy duogc thé bao géln khong ké nhitng cai khac C;-Cghaloalkoxy.
Theo phuong 4n nhét dinh céc chudi cacbon nay cé thé dugc thé béng tir 1 dén 5 (t6t

hon 1a tir 1 dén 3) phén tir thé ddc 14p duoc chon tir halogen, amino, Xyano va nitro.

Céc gia tri duge vu tién cia Wy, W, Y1, Ya, Xy, Xa, X3, X4, R, R%E R, RY R,
R®, R’ va R® 13, & dang két hop bét ky, nhu duge néu duéi day.

Tt hon 13, W, 1a OXy. Tét hon 14, W, 1a 0Xy. Tét hon 13, W; va W, 1 oxy.

Tét hon 13, mdi R', R? va R® doc 14p 1a hydro, C;-Cgalkyl dugc thé hoic khong
duoc thé, C;-Cg haloalkyl dugc thé hoic khong dugc thé, aryl dugc thé hoic khong

duge thé, heteroaryl dugc thé hoic khong dugc thé; hoic,

R! va R?, hoic R*vaR’, cung véi cac nguyén tlr cacbon ma ching két hop v6i
tao thanh vong cacbon co6 tir 5 dén 6 canh dugc thé hodc khong duoc thé, no hoic

khong no, thom hodc khong thom; hodc,

R! va R?, hoic R? va R?, ciing véi céc nguyén tir cacbon ma ching két hop véi
tao thanh vong cacbon cd tu 5 dén 6 canh dugc thé hodc khong duoc thé, no hoic
khong no dugc ngung tu véi vong cacbon hodc di vong co tur 5 dén 6 canh no hodc

khong no, thom hodc khdng thom, dugc thé hoic khong duoc thé khac.

Tét hon 13, R! va R, cling vé6i cic nguyén tir cacbon ma ching két hop véi tao
thanh vong cacbon ¢6 tir 5 dén 6 canh dugc thé hodc khong dugc thé, no hodc khong
no; hodc, R' va R% cing véi cac nguyén tir cacbon ma chung két hop véi tao thanh

vong cacbon c6 tu 5 dén 6 canh dugc thé hoic khong dugc thé, no hodc khong no
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dugce ngung tu v6i vong cacbon hodc di vong co tir 5 dén 6 canh no hodc khong no,

thom ho#c khong thom, dugc thé hoic khéng dugc thé khac.

R' va R? ciing véi cic nguyén tit cacbon ma chung két hop vé6i c6 thé tao thanh
vong cacbon ¢6 5 canh dugc thé hoic khong dugce thé, no hoic khong no dugc ngung
tu v&i vong cacbon hodc di vong co tur 5 dén 6 canh duoc thé hozic khong duoc thé, no
hoiic khong no, thom hodc khdéng thom khéc. Theo cach khac, R'va R? ciing véi cac
nguyén tr cacbon ma chung két hop véi c6 thé tao thanh vong cacbon c6 5 canh khong
duogc thé, no hodc khong no khong thom duge ngung tu voi vong cacbon ¢ 6 canh
khong dugc thé khong no thom khac. Ngoai ra, R! va R? cing v6i cic nguyén t
cacbon ma chung két hop vai c6 thé tao thanh vong cacbon ¢6 5 canh khong dugc thé
no hoidc khéng no khoéng thom dugc ngung tu vdi vong cacbon c6 6 canh khong duge
thé no hoic khong no khong thom khéc. Thém nita, R!va R? cing v6i cic nguyén tir
cacbon ma chiing két hop véi c¢6 thé tao thanh vong cacbon ¢6 5 canh khong duoc thé

‘khéng no khong thom.

Theo mot tdp hop cac phuong an uu tién R! va R? cing v6i cic nguyén ti
cacbon ma chung két hop véi tao thanh vong cacbon ¢6 5 canh dugc thé hodc khong
duoc thé, khong no khong thom dugc ngung tu vdi vong cacbon c¢6 6 canh dugc thé
hoic khong dugc thé thom khac, nhu dugc 14y vi du trong hé vong A trong Bang 1

dudi day.

Theo tip hop cac phuong an uu tién khac R'va R? cing v6i cic nguyén tix
cacbon ma chung két hop véi tao thanh vong cacbon ¢6 5 canh khoéng dugc thé no
‘hoidc khdng no khong thom duge ngung tu véi vong cacbon c6 6 canh khong duge thé
no hodc khéng no khdng thom khéc, nhu dugc 1iy vi du trong hé vong B trong Bang 1

dudi day.

Theo tap hgp cic phuong an uu tién khac R' va R? cing vé6i cac nguyén tir
cacbon ma chiing két hop v6i tao thanh vong cacbon ¢6 5 canh duoc thé hodc khong
dugc thé khong no khong thom dugc ngung tu véi vong cacbon ¢ 6 canh duoc thé

khong no khong thom, nhu dugce 14y vi du trong hé vong C trong Bang 1 duéi day.
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Theo tdp hgp cdc phuong &n wu ti€n khac R' va R? cing véi cic nguyén t
cacbon ma ching két hop vo6i tao thanh vong cacbon c6 5 canh khong duoc thé khong

no khong thom, nhu duge 14y vi du trong hé vong D trong Béang 1 dudi day.

Theo tip hgp cac phuong 4n wu tién khac R' va R? cing véi cic nguyén t
cacbon ma chung két hop v6i tao thanh vong cacbon c¢6 5 canh khong dugc thé no,

nhu duoc 1dy vi du trong hé vong E trong Bang 1 duéi day.

Theo tdp hop cac phuong 4n wvu tién khac, R' va R? cing véi cac nguyén tir
cacbon ma ching két hop véi khong tao thanh c4u tric mach vong ngung tu, nhu dugc

14y vi du trong hé vong F trong Bang 1 duéi day.

Tt hon 13, hop chét theo cong thirc (I) duge chon tir mot trong sd cac cong thirc

(IA), (ID) hodc (IF) duéi day:

(0] 0
Y2 / Y2 /
NS NS
(o] (0]
Y, Y,
~/ -0 ~/ O
X3 X3
Y YD)
Ph. _Y, _O
L
oY,

(IF).
T6t nhat 13, hop chit c6 cong thirc (I) 1a hop chét c6 cong thic (IA).

Nhu mé ta trong ban mé t4 ndy, Y, 12 oxy, hodc -(CR*R"),(CR’R®),N(R)-. Tét
hon 13, Y5 1a -N(R%)-.
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R® 6t hon 1a hydro, C;-Cs alkyl dugc thé hoiic khong duge thé, C;-Cs
alkylcarbonyl, C,-Cg alkoxycarbonyl, aryl dugc thé hoic khong dugc thé, heteroaryl
dugc thé hosic khong dugc thé. Tét hon 1a R® 1a hydro, C;-C; alkyl, axetyl, t-
butyloxycarbonyl (Boc) hodc phenyl. Tét hon nita 13, R® 1a hydro, metyl, etyl, t-
butyloxycarbonyl, phenyl hodc axetyl. Tét hon nita 13, R® 13 hydro hoic t-
'butyloxycarbonyl. T6t nhét 13, R® 13 hydro.

Tt hon 13, mdi X5 va X, ddc 1ap dugc chon tir hydro, C;-Cs alkyl, C,-C;
alkynyl, C;-C¢ haloalkyl, halogen, va C;-C¢ alkoxy. Tt hon 13 mbi X; va X4 doc 1ap
duogc chon tir hydro, C,-Csalkyl, C;-Csalkoxy va halogen. Tét hon nita 13, mdi X5 va
X, doc 1ap dugc chon tir hydro, metyl, metoxy va cloro. T6t nhét 13, X; 1a hydro hodc

metyl, va X4 13 metyl.

Khi R® va R*, hoic R® va R% khong két hop dé tao thanh hé vong véi nguyén tir
cacbon ma ching két hop vdi, R3 va R* t6t hon 1a doc 1ap dugc chon tir hydro, halogen,
'C;-Cs alkyl, C;-C; haloalkyl, C;-C; alkoxy, aryl, heteroaryl, t6t hon 1a H, Cl, F, metyl,
etyl, propyl, metoxy hodc C;-Cshaloalkyl, phenyl. Tét hon nita 13, mdi R® va R* doc
lap 1a hydro, metyl, etyl, CL, F, va t6t nhét 1a R? va R* doc 1ap 1a hydro.

R’ va R® t6t hon 1a doc 14p dugc chon tir hydro, halogen, C;-C; alkyl, C;-Cs
haloalkyl, C;-C; alkoxy, C;-C; haloalkoxy, tét hon 12 H, Cl, F, metyl, etyl, propyl,
metoxy hodc C;-Cjzhaloalkyl. Tét hon nira 13, mdi R7 va RS doc 14p la hydro, metyl,
etyl, CL, F, va tdt nhat 1a R” va R® doc l4p 1a hydro.

Nhu néu trong ban mo ta nay, Y, 1a S hodc NR’. Tt hon 13, Y, 1a NR®.

R’ 1a hydro, C;-C¢ alkoxy, hydroxyl, amin, N-C;-Cgalkylamin, N,N-di-C;-Cs
alkylamin, C,-Cg alkyl dugc thé hoic khong duoc thé, C5-Cg xycloalkyl dugc thé hoic
khong duoc thé, C,-Cy alkenyl dugc thé hoiic khong dugc thé, C,-Cg alkynyl dugc thé
hodc khoéng duogc thé, C,-Cg alkylcarbonyl dugc thé hoic khoéng duogc thé, C;-Cy
alkoxycarbonyl duoc thé hoic khong dugc thé, aryl duoc thé hoic khong dugc thé,
heteroaryl dugc thé hoic khong duoc thé, heteroxyclyl dugc thé hoic khong dugc thé,

hodc benzyl dugc thé hodc khong duoc thé.
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Tét hon 1a R’ 13 hydro, C,-Cg alkoxy, hydroxyl, C;-Cs alkyl dugc thé hosic
khong dugc thé, C3-Cgxycloalkyl dugc thé hoic khong duge thé, C-Cg alkenyl dugc
thé hodc khong dugc thé, C,-Cq alkynyl dugc thé hoic khong dugc thé, C,-Cq
alkylcarbonyl duogc thé hoic khong dugc thé, C,-Cg alkoxycarbonyl dugc thé hoic
khong dugc thé, aryl dugc thé hoac khong duoc thé, heteroaryl dugc thé hoic khong
dugc thé, heteroxyclyl duoc thé hoic khéng dugc thé, hoic benzyl duoc thé hoic

khong duoc thé.

Tét hon 13, R° 1a hydro, C;-Csalkyl duoc thé hoic khong dugc thé (bao g?)ln Cs-
C; haloalkyl), Cs-Cg4 xycloalkyl, C;-C; alkoxy, allyl, propargyl, axetyl, phenyl dugc
thé hodc khong dugc thé, pyridyl, thiazoyl, hodc benzyl dugc thé hogc khong duoc thé.

T4t hon nira 13, R® 13 hydro, metyl, metoxy, metoxymetyl, xyclopropyl, allyl,
propargyl, axetyl, phenyl, benzyl, pyridyl, thiazolyl, trifloetyl, 3-flophenyl, 4-
flophenyl hodc (3,5-triflometyl)phenyl.

Tét nhét 13, R’ 12 phenyl, metoxy, 2-trifloetyl, xyclopropyl, 3-flophenyl, 4-
flophenyl hodc 3,5-(triflometyl)phenyl.

Tét hon 13, hop chét ¢ cong thie (I) 13 hop chét c6 cong thic (IA); trong d6
Y, 1a NR’;

Rs 1a C-C5 alkoxy, C;-Csalkyl duogc thé hodc khong dugce thé, C5-Cs xycloalkyl duoc
thé hoiic khong duoc thé, hodc phenyl dugc thé hoac khong dugc thé,

Y, 1a -N(R%-;

Rg 13 hydro, metyl hodc t-butyloxycarbonyl;

X3 la hydro hodc metyl; va

X4 1a hydro hodc metyl.

Tét hon 13, hop chét c6 cong thie (1) 12 hop chét co cong thirc (IA); trong d6
Y, 12 NR’;
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Rs 13 C;-C; alkoxy, C;-Cshaloalkyl, C;-Cs xycloalkyl, phenyl hodc phenyl dugc thé
halo;

Y, 1a -N(R®)-;

Rg 14 hydro hodc t-butyloxycarbonyl;
.X3 la hydro hodc metyl; va

X4 1a hydro hodc metyl.

T8t hon nita 13, hop chét c6 cong thire (I) 13 hop chét c6 cong thirc (IA); trong
do

Y, 1A NR’;

Rs 1a C;-C3 alkoxy, C;-Csfloalkyl, C3-Cg xycloalkyl, phenyl hodc phenyl dugc thé flo;
Y, 12 -N(R®)-;

R 1a hydro;

X3 la hydro hodc metyl; va

X4 1a metyl.

Tt hon nita 13, hop chét ¢6 cong thie (I) 1a hop chét c6 cong thirc (IA); trong
do

Y, 1aNR’;

Rs 1a C;-C5 alkoxy, Ci-Csfloalkyl, C3-C¢ xycloalkyl, phenyl hodc phenyl dugc thé flo;
Y, 12 -N(R%-;

R 1a hydro;

X3 1a hydro hodc metyl; va
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X4 1a metyl.
Tét nhét 13, hop chét c6 cong thire (1) 13 hop chét c6 cong thiic (IA); trong do
Y, 14 NR’;

Rs 1a phenyl, metoxy, 2-trifloetyl, xyclopropyl, 3-flophenyl, 4-flophenyl hodc (3,5-
triflometyl)phenyl;

Y, 1a -N(R®)-;

Rg 12 hydro;

‘X5 1 hydro hodc metyl; va
X4 la metyl.

Bang 1: Cac hop chéit co cong thirc (I) trong d6 W; 1a O, W, 1a O, Y, la NR’ va hé
vong nhu duge thé hién trong cac cong thirc tir A dén F duéi day. R, Y, X; va X4 nhu

dugc xac dinh trong bang dudi day.

HE vong:

Yo Wi Y, W, Y, W
AN N AN
o o} o
Y1 Y1 Y1
N
X W, X W, X W,
x* x* X
A B C
W. W.
Y, L Y, ! Ph Yo W,
AN AN \()\;
0 0 o_ _v,
Yy Y4 W,
= =
X W, XX W, @ )
X
X4 X4
D E F
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Hop chit sb Hévong | R’ Y, |X x*

1.00 A -Me o) H Me
1.01 A -OMe o) H Me
1.02 A -CH,0OMe |O H Me
1.03 A -CH,CCH |O H Me
1.04 A -Ph o) H Me
1.05 A -2-Py o) H Me
1.06 A -CH,CF; 0 H Me
1.07 A ) o |H Me

xyclopropyl

1.08 A -Ac o) H Me
1.09 A -(2-thiazoyl) | O H Me
1.10 A -(3-thienyl) | O I Me
1.11 A -(4-F)Ph 0 H Me
1.12 A -(3-F)Ph 0 H Me
1.13 A -(2-F)Ph o) H Me
1.14 A -(3,5-F)Ph | O H Me
1.15 A -(2,6-F)Ph | O H Me
1.16 A -(3,5- 0 H Me
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CF3)Ph
1.17 -Me NH |H Me
1.18 -OMe NH |H Me
1.19 -CH,OMe |NH |H Me
1.20 -CH,CCH |NH |H Me
1.21 -Ph NH |H Me
1.22 -2-Py NH |H Me
1.23 -CH,CF; NH |H Me
1.24 ] NH |H Me

xyclopropyl
1.25 -Ac NH |H Me
1.26 -(2-thiazoyl) [ NH | H Me
1.27 -(3-thienyl) |NH |H Me
1.28 -(4-F)Ph NH |H Me
1.29 -(3-F)Ph NH |H Me
1.30 -(2-F)Ph NH |H Me
1.31 -3,5-F)Ph  |NH |[H Me
1.32 -2,6-F)Ph  |NH |H Me
1.33 G NH |H Me

CF3)Ph

-17-




29219

1.34 -Me NMe Me
1.35 -OMe NMe Me
1.36 -CH,0OMe NMe Me
1.37 -CH,CCH NMe Me
1.38 -Ph NMe Me
1.39 -2-Py NMe Me
1.40 -CH,CF; NMe Me
1.41 ) NMe Me
xyclopropyl
1.42 -Ac NMe Me
1.43 -(2-thiazoyl) | NMe Me
1.44 -(3-thienyl) | NMe Me
1.45 -(4-F)Ph NMe Me
1.46 -(3-F)Ph NMe Me
1.47 -(2-F)Ph NMe Me
1.48 -(3,5-F)Ph | NMe Me
1.49 -(2,6-F)Ph | NMe Me
1.50 G NMe Me
CF3)Ph
1.51 -Me Q) Me
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1.52 -OMe H Me
1.53 -CH,0OMe H Me
1.54 -CH,CCH H Me
1.55 -Ph H Me
1.56 -2-Py H Me
1.57 -CH,CF; H Me
158 ' H Me
xyclopropyl
1.59 -Ac H Me
1.60 -(2-thiazoyl) H Me
1.61 -iPr H Me
1.62 -(3-thienyl) H Me
1.63 -(4-F)Ph H Me
1.64 -(3-F)Ph H Me
1.65 -(2-F)Ph H Me
1.66 -(3,5-F)Ph H Me
1.67 -(2,6-F)Ph H Me
1.68 G H Me
CF3)Ph
1.69 -Me H Me
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1.70 -OMe NH H Me
1.71 -CH,OMe NH |H Me
1.72 -CH,CCH NH |H Me
1.73 -Ph NH |H Me
1.74 -2-Py NH |H Me
1.75 -CH,CF; NH |H Me
176 _ NH |H Me
xyclopropyl
1.77 -Ac NH H Me
1.78 -(2-thiazoyl) | NH H Me
1.79 -(3-thienyl) |NH [H Me
1.80 -(4-F)Ph NH [H Me
1.81 -(3-F)Ph NH |H Me
1.82 -(2-F)Ph NH |[H Me
1.83 -3,5-F)Ph  |NH |H Me
1.84 -2,6-F)Ph  |NH |H Me
1.85 G NH |H Me
CF3)Ph
1.86 -Me NMe |H Me
1.87 -OMe NMe |H Me
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1.88 -CH,OMe |NMe |H Me
1.89 -CH,CCH |NMe |H Me
1.90 -Ph NMe |H Me
1.91 -2-Py NMe |H Me
1.92 -CH,CF3 NMe |H Me
1.93 . NMe |H Me
xyclopropyl
1.94 -Ac NMe |H Me
1.95 -(2-thiazoyl) | NMe | H Me
1.96 -(3-thienyl) | NMe |H Me
1.97 -(4-F)Ph NMe |H Me
1.98 -(3-F)Ph NMe |H Me
1.99 -(2-F)Ph NMe |H Me
2.00 -(3,5-F)Ph | NMe |H Me
2.01 -(2,6-F)Ph | NMe | H Me
2.02 G NMe |H Me
CF3)Ph
2.03 -Me O H Me
2.04 -OMe 0] H Me
2.05 -CH,0OMe 0] H Me
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2.06 E -CH,CCH H Me
2.07 E -Ph H Me
2.08 E 2Py H Me
2.09 E -CH,CF, H Me
2.10 E ;{yclopmpyl H Me
2.11 E “Ac H Me
2.12 E -(2-thiazoyl) H Me
2.13 E iPr H Me
2.14 E -(3-thienyl) H Me
2.15 E -(4-F)Ph H Me
2.16 E -(3-F)Ph H Me
2.17 E -(2-F)Ph H Me
2.18 E -(3,5-F)Ph H Me
2.19 E -(2,6-F)Ph H Me
2.20 E G- H Me
CF3)Ph
221 E Me H Me
222 E -OMe H Me
223 E -CH,0Me H Me
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2.24 E -CH,CCH NH H Me
2.25 E -Ph NH H Me
2.26 E -2-Py NH |H Me
2.27 E -CH,CF; NH |H Me
2.28 E ;{yclopmpyl NH |H Me
2.29 E -Ac NH H Me
2.30 E -(2-thiazoyl) [NH | H Me
2.31 E -(3-thienyl) | NH H Me
2.32 E -(4-F)Ph NH |H Me
2.33 E -(3-F)Ph NH |H Me
2.34 E -(2-F)Ph NH |H Me
2.35 E .3,5-F)Ph  |NH |H Me
2.36 E -(2,6-F)Ph |[NH |H Me
2.37 E G NH |H Me
CF3)Ph
2.38 E -Me NMe |H Me
2.39 E -OMe NMe |H Me
2.40 E -CH,0OMe NMe |H Me
2.41 E -CH,CCH ([NMe |H Me
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2.42 E -Ph NMe |H Me
243 E 2-Py NMe |H Me
2.44 E -CH,CF; NMe |H Me
2.45 E ' NMe |H Me
xyclopropyl
2.46 E -Ac NMe |H Me
2.47 E -(2-thiazoyl) [ NMe |H Me
2.48 E -(3-thienyl) [NMe |H Me
2.49 E -(4-F)Ph NMe |H Me
2.50 E -(3-F)Ph NMe |H Me
2.51 E -(2-F)Ph NMe |H Me
2.52 E -(3,5-F)Ph  [NMe [H Me
2.53 E -(2,6-F)Ph | NMe [H Me
2.54 E G NMe |H Me
CF3)Ph
2.55 B -Me O H Me
2.56 B -OMe O H Me
2.57 B -CH,0OMe O H Me
2.58 B -CH,CCH O H Me
2.59 B -Ph 0] H Me
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2.60 -2-Py 0) H Me
2.61 -CH,CF; 0] H Me
2.62 ' o |H Me
xyclopropyl
2.63 -Ac O H Me
2.64 -(2-thiazoyl) | O H Me
2.65 -iPr 0 H Me
2.66 -(3-thienyl) | O H Me
2.67 -(4-F)Ph 0) H Me
2.68 -(3-F)Ph 0] H Me
2.69 -(2-F)Ph o) H Me
2.70 -3,5-F)Ph | O H Me
2.71 -2,6-F)Ph | O H Me
2.72 G o |u Me
CF3)Ph
2.73 -Me NH |[H Me
2.74 -OMe NH |H Me
2.75 -CH,OMe |NH |[H Me
2.76 -CH,CCH |NH |[H Me
2.77 -Ph NH |H Me
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2.78 -2-Py NH |H Me
2.79 -CH,CF; NH |H Me
2.80 ;{yclopmpyl NH |H Me
2.81 -Ac NH H Me
2.82 -(2-thiazoyl) | NH H Me
2.83 -(3-thienyl) |NH |H Me
2.84 -(4-F)Ph NH |H Me
2.85 -(3-F)Ph NH |H Me
2.86 -(2-F)Ph NH |H Me
2.87 -3,5-F)Ph  [NH [H Me
2.88 -2,6-F)Ph  |NH [H Me
2.89 G NH |H Me
CF3)Ph
2.90 -Me NMe |H Me
291 -OMe NMe [H Me
2.92 -CH,OMe NMe |H Me
2.93 -CH,CCH NMe |(H Me
2.94 -Ph NMe [H Me
2.95 -2-Py NMe |H Me
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2.96 -CH,CF; NMe |(H Me
2.97 ' NMe |H Me
xyclopropyl
2.98 -Ac NMe |H Me
2.99 -(2-thiazoyl) [ NMe |H Me
3.00 -(3-thienyl) | NMe |H Me
3.01 -(4-F)Ph NMe |H Me
3.02 -(3-F)Ph NMe |H Me
3.03 -(2-F)Ph NMe |H Me
3.04 -(3,5-F)Ph | NMe |H Me
3.05 -(2,6-F)Ph | NMe [H Me
3.06 G NMe |H Me
CF3)Ph
3.07 -Me O H Me
3.08 -OMe O H Me
3.09 -CH,0OMe 0] H Me
3.10 -CH,CCH O H Me
3.11 -Ph O H Me
3.12 -2-Py O H Me
3.13 -CH,CF; O H Me
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3.14 ;{yclopmpyl o |H Me
3.15 -Ac o H Me
3.16 -(2-thiazoyl) | O H Me
3.17 -iPr O H Me
3.18 -(3-thienyl) | O H Me
3.19 -(4-F)Ph O H Me
3.20 -(3-F)Ph O H Me
3.21 -(2-F)Ph O H Me
3.22 -3,5-F)Ph | O H Me
3.23 -(2,6-F)Ph | O H Me
3.24 G o |H Me
CF3)Ph
3.25 -Me NH |H Me
3.26 -OMe NH |H Me
3.27 -CH,0OMe NH |H Me
3.28 -CH,CCH NH |H Me
3.29 -Ph NH |H Me
3.30 -2-Py NH H Me
3.31 -CH,CF; NH |H Me
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3.32 ;{yclopropyl NH |H Me
3.33 -Ac NH H Me
3.34 -(2-thiazoyl) |[NH [H Me
3.35 -(3-thienyl) |NH |H Me
3.36 -(4-F)Ph NH |H Me
3.37 -(3-F)Ph NH |H Me
3.38 -(2-F)Ph NH H Me
3.39 -(3,5-F)Ph  |NH " |H Me
3.40 -2,6-F)Ph  |NH |H Me
3.41 G NH |H Me
CF3)Ph
3.42 -Me NMe |H Me
3.43 -OMe NMe |H Me
3.44 -CH,OMe NMe |H Me
3.45 -CH,CCH |NMe |H Me
3.46 -Ph NMe |H Me
3.47 -2-Py NMe |H Me
3.48 -CH,CF; NMe |H Me
3.49 - NMe |H Me
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xyclopropyl
3.50 -Ac NMe |H Me
3.51 -(2-thiazoyl) | NMe |H Me
3.52 -(3-thienyl) [NMe |H Me
3.53 -(4-F)Ph NMe |H Me
3.54 -(3-F)Ph NMe |H Me
3.55 -(2-F)Ph NMe |H Me
3.56 -(3,5-F)Ph | NMe |H Me
3.57 -(2,6-F)Ph [ NMe |H Me
3.58 G NMe |H Me

CF3)Ph
3.59 -Me O Me H
3.60 -OMe O Me H
3.61 -CH,0OMe O Me H
3.62 -CH,CCH 0] Me H
3.63 -Ph O Me H
3.64 -2-Py O Me H
3.65 -CH,CF; ) Me H
3.66 ] 0 |Me |H

xyclopropyl
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3.67 -Ac 0) Me H
3.68 -(2-thiazoyl) | O Me H
3.69 -iPr o) Me H
3.70 -(3-thienyl) | O Me H
3.71 -(4-F)Ph 0] Me H
3.72 -(3-F)Ph 0] Me H
3.73 -(2-F)Ph 0] Me H
3.74 -(3,5-F)Ph | O Me H
3.75 -(2,6-F)Ph | O Me H
3.76 G 0O |Me |H
CF3)Ph
3.77 -Me NH |Me H
3.78 -OMe NH |Me H
3.79 -CH,0OMe NH |Me H
3.80 -CH,CCH |NH |Me H
3.81 -Ph NH |[Me H
3.82 -2-Py NH Me H
3.83 -CH,CF; NH |Me H
3.84 ' NH |Me |H
xyclopropyl
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3.85 -Ac NH | Me
3.86 -(2-thiazoyl) [ NH | Me
3.87 -(3-thienyl) |NH | Me
3.88 -(4-F)Ph NH | Me
3.89 -(3-F)Ph NH | Me
3.90 -(2-F)Ph NH |Me
3.91 -(3,5-F)Ph [NH |Me
3.92 -(2,6-F)Ph | NH |Me
3.93 G NH |Me
CF3)Ph
3.94 -Me NMe | Me
3.95 -OMe NMe | Me
3.96 -CH,OMe |NMe |Me
3.97 -CH,CCH |NMe |Me
3.98 -Ph NMe | Me
3.99 -2-Py NMe | Me
4.00 -CH,CF; NMe | Me
4,01 _ NMe |Me
xyclopropyl
4.02 -Ac NMe | Me
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4.03 -(2-thiazoyl) | NMe | Me
4.04 -(3-thienyl) | NMe | Me
4.05 -(4-F)Ph NMe | Me
4.06 -(3-F)Ph NMe | Me
4.07 -(2-F)Ph NMe | Me
4.08 -(3,5-F)Ph | NMe | Me
4.09 -(2,6-F)Ph | NMe | Me
4.10 G NMe | Me
CF3)Ph
4.11 -Me O Me
4.12 -OMe O Me
4.13 -CH,OMe O Me
4.14 -CH,CCH O Me
4.15 -Ph 0O Me
4.16 -2-Py O Me
4.17 -CH,CF; O Me
4.18 . 0 |Me
xyclopropyl
4.19 -Ac O Me
4.20 -(2-thiazoyl) | O Me
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4.21 -iPr O Me H
4.22 -(3-thienyl) | O Me H
4.23 -(4-F)Ph O Me H
4.24 -(3-F)Ph 0] Me H
4.25 -(2-F)Ph O Me H
4.26 -3,5-F)Ph | O Me H
4.27 -(2,6-F)Ph | O Me H
4.8 G 0 |Me |H
CF3)Ph
4.29 -Me NH | Me H
4.30 -OMe NH |Me H
4.31 -CH,OMe NH Me H
4.32 -CH,CCH NH |Me H
4.33 -Ph NH | Me H
4.34 -2-Py NH |Me H
4.35 -CH,CF; NH |Me H
436 ' NH |Me |H
xyclopropyl
4.37 -Ac NH |[Me H
4.38 -(2-thiazoyl) | NH | Me H
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4.39 -(3-thienyl) [NH |Me
4.40 -(4-F)Ph NH | Me
4.41 -(3-F)Ph NH | Me
4.42 -(2-F)Ph NH Me
4.43 -3,5-F)Ph  [NH |Me
4.44 -(2,6-<F)Ph | NH | Me
4.45 > NH |Me
CF3)Ph
4.46 -Me NMe | Me
4.47 -OMe NMe | Me
4.48 -NCH,OMe | NMe |Me
4.49 -CH,CCH NMe | Me
4.50 -Ph NMe | Me
4.51 -2-Py NMe | Me
4.52 -CH,CF; NMe | Me
4.53 ] NMe | Me
xyclopropyl
4.54 -Ac NMe | Me
4.55 -(2-thiazoyl) | NMe | Me
4.56 -(3-thienyl) | NMe |Me
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4.57 -(4-F)Ph NMe | Me H
4.58 -(3-F)Ph NMe | Me H
4.59 -(2-F)Ph NMe | Me H
4.60 -(3,5-F)Ph | NMe | Me H
4.61 -(2,6-F)Ph | NMe | Me H
4.62 3> NMe |Me |H
CF3)Ph
4.63 -Me O Me H
4.64 -OMe O Me H
4.65 -CH,OMe 0] Me H
4.66 -CH,CCH 0] Me H
4.67 -Ph O Me H
4.68 -2-Py @) Me H
4.69 -CH,CF; o) Me H
4.70 ) 0O |[Me |H
xyclopropyl
4.71 -Ac 0] Me H
4.72 -(2-thiazoyl) | O Me H
4.73 -iPr O Me H
4.74 -(3-thienyl) | O Me H
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4.75 E -(4-F)Ph Me
4.76 E -(3-F)Ph Me
4.77 E -(2-F)Ph Me
4.78 E -(3,5-F)Ph Me
4.79 E -(2,6-F)Ph Me
4.80 E G Me
CF3)Ph
4.81 E -Me Me
4.82 E -OMe Me
4.83 E -CH,0OMe Me
4.84 E -CH,CCH Me
4.85 E -Ph Me
4.86 E -2-Py Me
4.87 E -CH,CF; Me
4.88 E . Me
xyclopropyl
4.89 E -Ac Me
4.90 E -(2-thiazoyl) Me
491 E -(3-thienyl) Me
4.92 E -(4-F)Ph Me
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4.93 E -(3-F)Ph NH |Me H
4.94 E -(2-F)Ph NH |Me H
4.95 E -(3,5-F)Ph  |NH |Me H
4.96 E -(2,6-F)Ph | NH | Me H
4.97 E G NH |[Me |H
CF3)Ph
4.98 E -Me NMe | Me H
4.99 E -OMe NMe | Me H
5.00 E -CH,OMe | NMe | Me H
5.01 E -CH,CCH |NMe |Me H
5.02 E -Ph NMe | Me H
5.03 E -2-Py NMe | Me H
5.04 E -CH,CF; NMe | Me H
5.05 E O Me | Me |
CHy)
5.06 E -Ac NMe | Me H
5.07 E -(2-thiazoyl) | NMe [ Me H
5.08 E -(3-thienyl) | NMe | Me H
5.09 E -(4-F)Ph NMe | Me H
5.10 E -(3-F)Ph NMe | Me H
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5.11 E -(2-F)Ph NMe | Me H
5.12 E -(3,5-F)Ph [ NMe |Me H
5.13 E -(2,6-F)Ph | NMe | Me H
5.14 E G NMe |Me |H
CF3)Ph
5.15 F -Me O Me H
5.16 F -OMe 0] Me H
5.17 F -CH,0OMe O Me H
5.18 F -CH,CCH O Me H
5.19 F -Ph O Me H
5.20 F -2-Py 0) Me H
5.21 F -CH,CF; O Me H
5.22 F ' 0O |Me |H
xyclopropyl
5.23 F -Ac 0] Me H
5.24 F -(2-thiazoyl) | O Me H
5.25 F -iPr O Me H
5.26 F -(3-thienyl) | O Me H
5.27 F -(4-F)Ph 0] Me H
5.28 F -(3-F)Ph O Me H
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5.29 -(2-F)Ph 0] Me H
5.30 -(3,5-F)Ph | O Me H
5.31 -2,6-F)Ph | O Me H
5.32 G 0O |Me |H
CF3)Ph
5.33 -Me NH |Me H
5.34 -OMe NH |Me H
5.35 -CH,OMe |[NH |Me H
5.36 -CH,CCH |NH |Me H
5.37 -Ph NH | Me H
5.38 -2-Py NH |Me H
5.39 -CH,CF; NH |Me H
5.40 ;{yclopmpyl NH |Me |H
541 -Ac NH Me H
5.42 -(2-thiazoyl) | NH Me H
5.43 -(3-thienyl) [NH | Me H
5.44 -(4-F)Ph NH | Me H
5.45 -(3-F)Ph NH |Me H
5.46 -(2-F)Ph NH |Me H
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5.47 -3,5-F)Ph  |NH |Me H
5.48 -(2,6-F)Ph | NH | Me H
5.49 G NH |Me |H
CF3)Ph
5.50 -Me NMe |Me H
5.51 -OMe NMe | Me H
5.52 -CH,0OMe NMe | Me H
5.53 -CH,CCH |NMe |Me H
5.54 -Ph NMe | Me H
5.55 -2-Py NMe | Me H
5.56 -CH,CF; NMe | Me H
5.57 O e [Me |H
CH,)
5.58 -Ac NMe |Me H
5.59 -(2-thiazoyl) | NMe | Me H
5.60 -(3-thienyl) | NMe |Me H
5.61 -(4-F)Ph NMe | Me H
5.62 -(3-F)Ph NMe | Me H
5.63 -(2-F)Ph NMe | Me H
5.64 -(3,5-F)Ph | NMe | Me H
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5.65 -(2,6-F)Ph | NMe | Me H
5.66 G NMe [Me |H
CF3)Ph
5.67 -Me O Me Me
5.68 -OMe O Me Me
5.69 -CH,OMe O Me Me
5.70 -CH,CCH O Me Me
5.71 -Ph O Me Me
5.72 -2-Py O Me Me
5.73 -CH,CF;3 O Me Me
5.74 - 0 |Me |Me
xyclopropyl

5.75 -Ac O Me Me
5.76 -(2-thiazoyl) | O Me Me
5.77 -iPr O Me Me
5.78 -(3-thienyl) | O Me Me
5.79 -(4-F)Ph O Me Me
5.80 -(3-F)Ph O Me Me
5.81 -(2-F)Ph O Me Me
5.82 -3,5-F)ph | O Me Me
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5.83 -(2,6-F)Ph | O Me Me
5.84 G 0 |Me |Me
CF3)Ph
5.85 -Me NH Me Me
5.86 -OMe NH Me Me
5.87 -CH,0OMe NH Me Me
5.88 -CH,CCH NH | Me Me
5.89 -Ph NH Me Me
5.90 -2-Py NH |Me Me
591 -CH,CF; NH | Me Me
5.92 ;{yclopmpyl NH |Me |Me
5.93 -Ac NH | Me Me
5.94 -(2-thiazoyl) | NH Me Me
5.95 -(3-thienyl) | NH | Me Me
5.96 -(4-F)Ph NH | Me Me
5.97 -(3-F)Ph NH |[Me Me
5.98 -(2-F)Ph NH | Me Me
5.99 -3,5-F)Ph  |NH [Me Me
6.00 -(2,6-F)Ph | NH | Me Me
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6.01 G NH |Me |Me
CF3)Ph
6.02 -Me NMe | Me Me
6.03 -OMe NMe | Me Me
6.04 -CH,OMe | NMe |Me Me
6.05 -CH,CCH |NMe |Me Me
6.06 -Ph NMe | Me Me
6.07 -2-Py NMe | Me Me
6.08 -CH,CF; NMe | Me Me
6.09 ] NMe |Me |Me
xyclopropyl
6.10 -Ac NMe | Me Me
6.11 -(2-thiazoyl) | NMe | Me Me
6.12 -(3-thienyl) | NMe | Me Me
6.13 -(4-F)Ph NMe | Me Me
6.14 -(3-F)Ph NMe | Me Me
6.15 -(2-F)Ph NMe | Me Me
6.16 -(3,5-F)Ph [ NMe | Me Me
6.17 -(2,6-F)Ph | NMe | Me Me
6.18 -(3,5- NMe | Me Me
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CF3)Ph
6.19 -Me Me Me
6.20 -OMe Me Me
6.21 -CH,OMe Me Me
6.22 -CH,CCH Me Me
6.23 -Ph Me Me
6.24 -2-Py Me Me
6.25 -CH,CF; Me Me
6.26 ' Me |Me
xyclopropyl
6.27 -Ac Me Me
6.28 -(2-thiazoyl) Me Me
6.29 -iPr Me Me
6.30 -(3-thienyl) Me Me
6.31 -(4-F)Ph Me Me
6.32 -(3-F)Ph Me Me
6.33 -(2-F)Ph Me Me
6.34 -(3,5-F)Ph Me Me
6.35 -(2,6-F)Ph Me Me
6.36 -(3,5- Me Me
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CF3)Ph
6.37 -Me NH Me Me
6.38 -OMe NH Me Me
6.39 -CH,OMe |NH |Me Me
6.40 -CH,CCH |NH |[Me Me
6.41 -Ph NH |Me Me
6.42 -2-Py NH | Me Me
6.43 -CH,CF; NH |Me Me
6.44 ;{yclopmpyl NH |[Me |[Me
6.45 -Ac NH | Me Me
6.46 -(2-thiazoyl) [ NH | Me Me
6.47 -(3-thienyl) |NH | Me Me
6.48 -(4-F)Ph NH | Me Me
6.49 -(3-F)Ph NH | Me Me
6.50 -(2-F)Ph NH | Me Me
6.51 -(3,5-F)Ph | NH | Me Me
6.52 -(2,6-F)Ph | NH | Me Me
6.53 G NH |Me |Me

CF3)Ph
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6.54 D -Me NMe | Me Me
6.55 D -OMe NMe | Me Me
6.56 D -NCH,0OMe | NMe |Me Me
6.57 D -CH,CCH NMe | Me Me
6.58 D -Ph NMe | Me Me
6.59 D -2-Py NMe | Me Me
6.60 D -CH,CF; NMe | Me Me
6.61 D ' NMe [Me |Me
xyclopropyl
6.62 D -Ac NMe [ Me Me
6.63 D -(2-thiazoyl) | NMe | Me Me
6.64 D -(3-thienyl) | NMe | Me Me
6.65 D -(4-F)Ph NMe | Me Me
6.66 D -(3-F)Ph NMe | Me Me
6.67 D -(2-F)Ph NMe | Me Me
6.68 D -(3,5-F)Ph | NMe | Me Me
6.69 D -(2,6-F)Ph | NMe | Me Me
6.70 D O NMe |Me |Me
CF3)Ph
6.71 E -Me O Me Me
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6.72 E -OMe Me Me
6.73 E -CH,0OMe Me Me
6.74 E -CH,CCH Me Me
6.75 E -Ph Me Me
6.76 E -2-Py Me Me
6.77 E -CH,CF; Me Me
6.78 E ;{yclopmpyl Me |Me
6.79 E -Ac Me Me
6.80 E -(2-thiazoyl) Me Me
6.81 E -iPr Me Me
6.82 E -(3-thienyl) Me Me
6.83 E -(4-F)Ph Me Me
6.84 E -(3-F)Ph Me Me
6.85 E -(2-F)Ph Me Me
6.86 E -(3,5-F)Ph Me Me
6.87 E -(2,6-F)Ph Me Me
6.88 E G Me |Me
CF3)Ph
6.89 E -Me Me Me
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6.90 E -OMe NH | Me Me
6.91 E -CH,OMe NH | Me Me
6.92 E -CH,CCH NH | Me Me
6.93 E -Ph NH Me Me
6.94 E -2-Py NH | Me Me
6.95 E -CH,CF; NH Me Me
6.96 E ' NH |Me |Me
xyclopropyl
6.97 E -Ac NH Me Me
6.98 E -(2-thiazoyl) | NH Me Me
6.99 E -(3-thienyl) | NH Me Me
7.00 E -(4-F)Ph NH | Me Me
7.01 E -(3-F)Ph NH | Me Me
7.02 E -(2-F)Ph NH |[Me Me
7.03 E -3,5-F)Ph  |NH | Me Me
7.04 E -(2,6-F)Ph | NH | Me Me
7.05 E 0 NH |Me |Me
CF3)Ph
7.06 E -Me NMe | Me Me
7.07 E -OMe NMe | Me Me
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7.08 E -CH,0OMe NMe | Me Me
7.09 E -CH,CCH NMe | Me Me
7.10 E -Ph NMe | Me Me
7.11 E -2-Py NMe | Me Me
7.12 E -CH,CF; NMe | Me Me
7.13 E CHOE ) Me [ Me | Me
CHy)
7.14 E -Ac NMe | Me Me
7.15 E -(2-thiazoyl) | NMe | Me Me
7.16 E -(3-thienyl) | NMe | Me Me
7.17 E -(4-F)Ph NMe | Me Me
7.18 E -(3-F)Ph NMe | Me Me
7.19 E -(2-F)Ph NMe | Me Me
7.20 E -(3,5-F)Ph | NMe | Me Me
7.21 E -(2,6-F)Ph | NMe | Me Me
7.22 E G NMe |Me |Me
CF3)Ph
7.23 F -Me O Me Me
7.24 F -OMe O Me Me
7.25 F -CH,OMe @) Me Me
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7.26 F -CH,CCH @) Me Me
7.27 F -Ph 0] Me Me
7.28 F -2-Py 0O Me Me
7.29 F -CH,CF; 0] Me Me
7.30 F ;{yclopmpyl 0O |Me |Me
7.31 F -Ac @) Me Me
7.32 F -(2-thiazoyl) | O Me Me
7.33 F -iPr @) Me Me
7.34 F -(3-thienyl) | O Me Me
7.35 F -(4-F)Ph o) Me Me
7.36 F -(3-F)Ph o) Me Me
737 F -(2-F)Ph o) Me Me
7.38 F -3,5-F)Ph | O Me Me
7.39 F -(2,6-F)Ph | O Me Me
7.40 F G 0O |Me |Me
CF3)Ph
7.41 F -Me NH Me Me
7.42 F -OMe NH Me Me
7.43 F -CH,0OMe NH Me Me
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7.44 -CH,CCH NH | Me Me
7.45 -Ph NH | Me Me
7.46 -2-Py NH | Me Me
7.47 -CH,CF; NH | Me Me
7.48 ;yclopmpyl NH |Me |Me
7.49 -Ac NH Me Me
7.50 -(2-thiazoyl) | NH | Me Me
7.51 -(3-thienyl) | NH Me Me
7.52 -(4-F)Ph NH | Me Me
7.53 -(3-F)Ph NH | Me Me
7.54 -(2-F)Ph NH | Me Me
7.55 -(3,5-F)Ph | NH |Me Me
7.56 -(2,6-F)Ph | NH | Me Me
7.57 G NH |Me |Me
CF3)Ph
7.58 -Me NMe | Me Me
7.59 -OMe NMe | Me Me
7.60 -CH,0OMe NMe | Me Me
7.61 -CH,CCH NMe | Me Me
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7.62 F -Ph NMe | Me Me
7.63 F -2-Py NMe | Me Me
7.64 F -CH,CF; NMe | Me Me
7.65 F O e [Me [ Me
CH,)
7.66 F -Ac NMe | Me Me
7.67 F -(2-thiazoyl) | NMe | Me Me
7.68 F -(3-thienyl) | NMe | Me Me
7.69 F -(4-F)Ph NMe | Me Me
7.70 F -(3-F)Ph NMe | Me Me
7.71 F -(2-F)Ph NMe | Me Me
7.72 F -(3,5-F)Ph | NMe | Me Me
7.73 F -(2,6-F)Ph | NMe | Me Me
7.74 F B> NMe [Me |Me
CF3)Ph
7.75 F -Me O H Me
7.76 F -OMe O H Me
7.77 F -CH,0OMe O H Me
7.78 F -CH,CCH O H Me
7.79 F -Ph O H Me
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7.80 F -2-Py Me
7.81 F -CH,CF; Me
782 F ;iyclopropyl Me
7.83 F -Ac Me
7.84 F -(2-thiazoyl) Me
7.85 F -iPr Me
7.86 F -(3-thienyl) Me
7.87 F -(4-F)Ph Me
7.88 F -(3-F)Ph Me
7.89 F -(2-F)Ph Me
7.90 F -(3,5-F)Ph Me
7.91 F -(2,6-F)Ph Me
7.92 F G Me
CF3)Ph
7.93 F -Me Me
7.94 F -OMe Me
7.95 F -CH,0OMe Me
7.96 F -CH,CCH Me
7.97 F -Ph Me
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7.98 F -2-Py NH |H Me
7.99 F -CH,CF; NH |H Me
8.00 F ' NH |H Me
xyclopropyl
8.01 F -Ac NH |H Me
8.02 F -(2-thiazoyl) | NH | H Me
8.03 F -(3-thienyl) |NH |H Me
8.04 F -(4-F)Ph NH |H Me
8.05 F -(3-F)Ph NH |H Me
8.06 F -(2-F)Ph NH |H Me
8.07 F -3,5-F)Ph |NH |H Me
8.08 F -2,6-F)Ph  |NH |H Me
8.09 F G NH |H Me
CF3)Ph
8.10 F -Me NMe |H Me
8.11 F -OMe NMe |H Me
8.12 F -CH,OMe NMe | H Me
8.13 F -CH,CCH |NMe |H Me
8.14 F -Ph NMe |H Me
8.15 F -2-Py NMe |H Me
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8.16 F -CH,CF; NMe |H Me
-CH(CH;-

8.17 F NMe |H Me
CH,)

8.18 F -Ac NMe |H Me

8.19 F -(2-thiazoyl) | NMe |H Me

8.20 F -(3-thienyl) |NMe |[H Me

8.21 F -(4-F)Ph NMe |H Me

8.22 F -(3-F)Ph NMe |H Me

8.23 F -(2-F)Ph NMe |H Me

8.24 F -3,5-F)Ph  |[NMe |H Me

8.25 F -(2,6-F)Ph | NMe |H Me
-(3,5-

8.26 F NMe |H Me
CF3)Ph

Céc hop chit c6 cong thirc (I) ¢6 thé dugc dilu ché theo cac So dd phan Gng
chung sau day, trong do ph?m tr thé Wi, Wa, Y1, Yo, X1, Xo, X3, Xa, R!, Rz, vaR>, co

(trr khi dugce néu rd rang theo cach khac) dinh nghia dugc md ta & trén.

So db phan tng 1
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H,N—R

Y

(V1) (V1)

(Vla)

Hop chét c6 cong thiic (VI) ¢6 thé duge didu ché tir hop chét c6 cong thic (VII)
bang phan ung véi amin c6 cong thirc R°NH, hoic mudi twrong tng ciia né bang cach

gia nhiét trong dung moi ruqu.

Theo cach khéc, hop chét c6 cong thic (VI) c6 thé duge didu ché tir hop chit c6
cong thire (VIa) bang phan Gmg véi chét alkyl héa c6 cong thirc R’X trong d6 X 13
nhom doi chuyén ching han nhu halogen hoic tosyl, trong su ¢6 mit cia bazo ching
‘han nhu kali cacbonat, cudi cung la trong sy c6 mdt cua chét xtc tac, chéng han nhu

kali iodua.

Theo cach khac, hop chit c6 cong thire (VI) c6 thé duge didu ché tir hop chit c6
cong thirc (VIa) bang phan tmg vé6i hop chét ¢6 cong thirc R’X trong d6 X 1a nhém
alkoxy trong su c6 mit cua axit Lewis ching han nhu thiéc tetraclorua hoic bo

triflorua.

Hop chét c¢6 cong thic (VIa) c6 thé duge didu ché tir hop chit cé cong thirc
(VII) bing phan tmg véi amoniac hodc mudi amoni twong tng cia nd. Cac hop chét c6

cong thirc (VII) d& dang c6 duge tir nhiéu ngudn trén thi truong.

So db phan tng 2
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o) HO
Y2 Y2
_—
XXy 0 XX\ o)
x* x*
(M) (V)

Hop chét c6 cong thirc (IV) ¢6 thé dugc didu ché tir hop chét c6 cong thirc (VI)
bing phan ung vo&i chit khir ching han nhu diisopropyl nhdom hydrua, natri
xyanobohydrua hodc natri bohydrua, ty y trong sw c6 mit ctia axit Lewis ching han
nhu xeri triclorua. Cac phan ung tuwong ty dd dugc bdo cdo, vi du, trong tai liéu J

Chem Soc, Perkin Trans 1, (2002), 707-709.

So d6 phan tng 3
X
0]
XN\ 0
4
X
(V) R5—-—N§ R

(IVa)

Hop chét ¢6 cong thiic (IV) cling c6 thé duge diéu ché tir hop chét c6 cong thirc
(V) (trong d6 X 1a & dang nhom doi chuyén ching han nhu halogen hoic tosyl hodc
nhém mesyl) bang phan Gng v6i amin cé cong thirc R°NH, hoic mudi cua axit
clohydric twong ung cua nd, trong sy ¢ mit hodc khong c6 mit cua bazo va trong
dung moi rugu, chéng han nhu metanol hodc etanol. Cac phan Gng tuong ty da dugc

mo ta trong tai liéu Synthesis (1973), 167-168 va Heterocycles (1983), 1761-1767.

Theo cach khac, hop chét c6 cong thire (IV) ¢6 thé dugc diu ché tir hop chit c6
cong thire (IVa) bang cach thity phan trong s ¢6 mit hodc khong c6 mit cua axit nhu

axit clohydric. Hop chét c6 cong thirc (IVa) ¢6 thé thu dugce tir hop chét c6 cong thirc
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(V) bang phan tng véi lugng du cua amin c6 cong thirc R°NH, hoic mubi cia axit
clohydric twong rng cta no, trong sy c6 mit hodc khong c6 mit cua bazo va trong

dung mdi rugu ching han nhu metanol hodc etanol.

Céc hop chét ¢ cong thirc (V) c6 thé duge diu ché béi ngudi c6 hiéu biét
trung binh trong linh vuc bing cic phuong phap da duge bao céo trong tai liéu nhu

trong J Chem Soc Perkin I (1981), 1734-1743.

So d6 phan tng 4

(Va)

Céc hop chét ¢6 cong thirc (I1I) trong d6 Lg 1a nhom doi chuyén, ching han nhu
halogen, c6 thé duoc diéu ché tir hop chit c¢6 cong thirc (IV) hodc (IVa) bang phan ting
v6i chit clo hoa ching han nhu thionyl clorua, phosgen hodc 1-clo-N,N,2-trimetyl-1-
propenylamin hodc chit brom héa ching han nhu PBr; hoic thionyl bromua, trong sy

6 mit hodc khong c6 mit cia bazo ching han nhu pyridin.

Céc hop chét c6 cong thirc (III) trong d6 Lg 1a nhém doi chuyén alkylsulfonyl
hodc aryl sulfonyl ndy c6 thé duoc didu ché tir hop chit c6 cong thire (IV) bang phan
g véi alkylsulfonyl clorua hodc aryl sulfonyl clorua tuong tng trong sw ¢6 mat ciia

bazo ching han nhu trietyl amin ho#c pyridin.

So d6 phan tng 5
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O
Yo
R2 R2 Y2 0
~
5 X2 XZ
Lg /R R1 X1 OH R1
N (1l X 5
> (e R
X3 X\ o) N/
X4 A
) X3 o
X4 (la)

Céc hop chét c6 cong thire (Ia) ¢ thé duoc diéu ché tir cac hop chét c6 cong
thire (I11) bing phéan tmg véi hop chat cé cong thirc (1) trong sw c6 mét cliia bazo nhu
kali tert-butylat hodc natri tert-butylat, trong sy c6 mét hodc khong c6 mit cua crao ete
dé hoat héa bazo. Phan tmg ciing c6 thé dugc thyc hién trong sw c6 mit ciia lugng xic

tac hodc ty lugng cua mudi iot, chéng han nhu kali iodua hodc tetrabutyl amoni iodua.

Céc hop chét c6 cong thie (II) c6 thé dugc didu ché bing phuong phép twong
tw v6i phuong phip dugc mé ta trong tai liku WO 12/080115 (Y, = -
(CR'R"),(CR’R®*),NR®-) va GB 1 591 374 (Y, = O).

So db phan tng 6
Ro I
2 2
R N o ' N 0
X, (I X
—_—
1 1 \
R X N R™ X, .
0 /RS 0 R
N N
N X5 XN\ o)
ta) © b
X4 X4

Céc hop chét c6 cong thirc (Ib) c¢6 thé duge diéu ché tir hop chét c6 cong thirc
(Ia) trong d6 R® 1a nhém alkoxycarbonyl ching han nhu tert-butoxycarbonyl, bing
phén Ung vdi axit hitu co hodc vd co chrfmg han nhu axit trifloaxetic hoac HCI, hodc

trong su c6 mat cua axit Lewis chdang han nhu mudi magie.
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Céac hop chét c6 cong thire (IV) nhir duge mé ta & trén 14 cac hop chét trung
gian dic biét hitu dung dé sir dung trong sang ché, va mot s6 hop chat trong sé cac hop

chat nay la méi.

Theo do, theo khia canh khac sang ché dé xuat viéc sir dung hop chét c6 cong

thire (IV)

R
l
X3 X4

av)
trong do

R’ 1a hydro, C;-Cg alkoxy, hydroxyl, amin, N-C;-Cgalkylamin, N,N-di-C;-Cs
alkylamin, C;-Cgqalkyl duogc thé hoac khoéng dugce thé, C;-Cq xycloalkyl duoc thé hodc
khong duogc thé, C,-Cgalkenyl duoc thé hoic khong duoc thé, C,-Cg alkynyl duoc thé
hoac khong duoc thé, C;-Cg alkylcarbonyl duogc thé hoic khong dugce thé, C,-Cq
alkoxycarbonyl duoc thé hodc khéng duogc thé, aryl duoc thé hoac khong dugce thé,
heteroaryl dugc thé hoic khong duoc thé, heteroxyclyl dugc thé hoac khong dugc thé,

hoac benzyl dugc thé hoic khong duoc thé; va,

mdi X* va X* doc 1ap duoc chon tir H, C,-Cg alkyl,C,-Csalkynyl, C;-Cs haloalkyl,
halogen, hydroxyl, C;-Cy alkoxy, C;-Cs alkylsulfinyl, C;-C¢ alkylsulfonyl, C;-Cs
alkylthio; hodc X va X' cling v6i cac nguyén tir cacbon ma chiing gin vao tao thanh

Cs- hodc Cg-xycloalkyl,

duéi dang san phim trung gian trong san xuét hop chét c6 cong thire (I) nhu xac dinh

trong ban mo ta nay.

Theo khia canh khéc nita sang ché dé xudt hop chat c6 cong thire (IV-i) (tic 1a

hop chét ¢6 cong thire (IV) trong d6 X5 1a H),
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R
\
O\\S:_:zjzo
H X4

trong d6

R’ 1a C;-Cs alkoxy, hydroxyl, amin, N-C;-C¢ alkylamin, N,N-di-C;-Cs alkylamin, C;-
Cg alkyl dugc thé hoic khong dugce thé, C;-Cg xycloalkyl dugc thé hodc khong dugc
thé, C,-Cg alkenyl duoc thé hodc khong duogc thé, C,-Ce alkynyl duoc thé hoic khong
duoc thé, C;-Cg alkylcarbonyl dugc thé hoic khong dugc thé, C;-Cg alkoxycarbonyl
duoc thé hodc khong dugc thé, aryl dugc thé hodc khong duoc thé, heteroaryl dugc thé
hoac khong duogc thé, heteroxyclyl duoc thé hoac khong duogc thé, hoac benzyl duoc

thé hoic khong dugce thé; va,

x* duogc chon tir C-Cg alkyl, C,-Csalkynyl, C;-Cq haloalkyl, halogen, hydroxyl, C;-Cg
alkoxy, C;-Cg alkylsulfinyl, C;-Cg alkylsulfonyl, C;-C¢ alkylthio;

v6i diéu kién 1a hop chat c6 cong thirc (IV-i) khong phai 1a mot trong s& cac hop chat

sau day:

2,5-dihydro-5-hydroxy-3-metyl-2-oxo0-1H-pyrol-1-carboxaldehyt;
1,5-dihydro-5-hydroxy-3-metyl-1-(2-propen-1-yl)-2H-pyrol-2-on;
1,5-dihydro-5-hydroxy-3-metyl-1-(phenylmetyl)-2H-pyrol-2-on;
1,5-dihydro-5-hydroxy-3-metyl-1-phenyl-2H-pyrol-2-on;
1,5-dihydro-5-hydroxy-3-metyl-1-(4-metoxyphenyl) -2H-pyrol-2-on;
1,5-dihydro-5-hydroxy-3-metyl-1-(4-metoxybenzyl)-2H-pyrol-2-on;

axit 2,5-dihydro-5-hydroxy-3-metyl-2-oxo-1H-pyrol-1-carboxylic, este -1,1-

dimetyletyl;
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3-bromo-1,5-dihydro-5-hydroxy-1-metyl-2H-pyrol-2-on;
3-clo-1,5-dihydro-5-hydroxy-1-(phenylmetyl)- 2H-pyrol-2-on, hoac
1,5-dihydro-5-hydroxy-3-metyl-1-((4-metoxyphenyl)etyl) -2 H-pyrol-2-on.

Ngudi c6 hiu biét trung binh trong linh vuc hiéu ro rang cac Ira chon duge uu
tién d6i v6i phan tir thé R, X5 va X, trong hop chit c¢6 cong thire (IV) 1a nhu duge mo
t4 & trén d6i v6i hop chit c6 cong thirc (I). Theo mdt tip hop cu thé ciia cac phuong an
clia cac hop chét c6 cong thirc (IV), R’ duge chon tir phenyl, metoxy, xyclopropyl, 2-

trifloetyl, 3-flophenyl, 4-flophenyl hoéc 3,5-(triflometyl)phenyl va X, la metyl.

Ban than cac hop chét c¢6 cong thire (I) theo sang ché c6 thé dugc str dung 1am
chat diéu hoa sinh truéng thuc vét hodc chit thic ddy hat nay mam, nhung chiing
thuong duogc bao ché thanh cac ché phé.m diéu hoa sinh trudng thuc vat hodc thuc déy
hat nay mam béng cach str dung céac ta dugc bao ché, nhwr chét mang, dung moi va chét
hoat dong bé mat (SFA). Do do, sang ché con dé xuét ché phém diéu hoa sinh trudng
thuc vat chira hop chét diéu hoa sinh tredng thuc vat c¢6 cong thire (I) va ta dugc bao

ché néng dung.

Séang ché con dé xuét ché phim diéu hoa sinh truéng thuc vét chi yéu chira hop

chét diéu hoa sinh trudng thuc vét c6 cong thire (I) va ta duge bao ché nong dung.

Sang ché con d& xuét ché phim didu hoa sinh trudng thue vt chira hop chét
diu hoa sinh truong thuc vat c6 cong thire (I) va t4 duoc bao ché ndng dung. Sang ché
con d& xuét ché phim thuc ddy hat ndy mam chira hop chat thic ddy hat nay mam co

cong thure (I) va chit phu gia ché phdm nong dung.

Sang ché con dé xuit ché phdm thuc diy hat nay mam chu yéu chtra hop chét
thiic ddy hat nay mam c6 cong thire (I) va ta duoc bao ché nong dung. Sang ché con dé
xuit ché phdm thac ddy hat nay mam chira hop chét thiic diy hat nay mam c6 cong
thire (I) va t4 dugc bao ché néng dung. Ché phim c6 thé & dang ddm didc ma duoc pha
lodng trude khi st dung, mac dii ché pham pha san ciing ¢ thé dugc san xudt. Viéc

pha lodng cudi cing thuong duoc thuc hién bang nuée, nhung c thé duogc thuc hién
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thay cho, hodc ngoai nude, bang, vi du, phan bén dang 16ng, vi chat dinh dudng, sinh

vat, dau hodc cac dung moi.

Ché phdm thuong chira tir 0,1 dén 99 % theo khdi luong, vé co ban la tir 0,1
dén 95% theo khéi lwong, hop chét ¢ cong thirc (I) va tir 1 dén 99,9 % theo khdi
luong t4 duoc bao ché ma tbt hon 13 chta tir 0 dén 25% theo khdi lwgng chét hoat

dong bé mat.

Ché pham c6 thé dugc chon tir nhiéu loai ché pham, nhiéu loai trong s6 d6 1a da
biét tir Sach huéng dan Phat trién va St dung Tiéu chuén FAO dbi v6i San phim Bao
vé Thuc vat (Manual on Development and Use of FAO Specifications for Plant
Protection Products), Xut ban 1in thtr 5, 1999. Céc dang nay bao gdm bot c¢6 thé duoc
tao bui (DP), b6t tan duoc (SP), hat tan duoc trong nude (SG), hat phén tan duoc trong
nuée (WG), bot hiat am (WP), hat (GR) (giai phéng chidm hodc nhanh), chét c6 tan
duoc (SL), chét 16ng c6 thé tron 13n v6i ddu (OL), chat long thé tich siéu nho (UL),
chét ¢6 nhii héa duoc (EC), chat ¢d phéan tan duge (DC), nhii trong (ca dau trong nude
(EW) va nuéc trong diu (EO)), vi nhii twong (ME), huyén phu dic (SC), sol khi,
huyén phti bao nang (CS) va céc ché phim xtr Iy hat. Loai ché pham dugc chon trong
truomg hop bat ky s& tiy thudc vao muc dich cu thé dugc du tinh va cac tinh chét vat

ly, hoa hoc va sinh hoc cuia hop chét ¢ cong thic (1).

Bot ¢6 thé duogc tao bui (DP) ¢6 thé duoc diéu ché béng cach tron hop chét ¢6
cong thire (I) voi mot hoac nhiéu chat pha lodng ran (vi du dét sét tu nhién, cao lanh,
pyrophylit, bentonit, alumin, montmorilonit, dt tao cat, thach cao, diatomit, canxi
phosphat, canxi va magie cacbonat, Iuu huynh, véi, bot my, bot talc va céac chit mang

ran hitu co va vo co khac) va nghién co hoc hon hop nay thanh bot min.

Bot tan dugce (SP) ¢6 thé duoc didu ché béng cach tron 1an hop chét c6 cong
thirc (I) véi mot hodc nhiéu mubi vé co tan dugc trong nudc (nhu natri bicacbonat,
natri cacbonat hodc magie sulphat) hoic mot hodc nhiéu chét ran hitu co tan trong
nude (nhu polysacarit) va, tuy y, mot hodc nhiéu chét lam wot, mot hodc nhiéu chét
phén tan hodc hdn hop cia céc chét nay dé cai thién tinh phan tan/tinh tan trong nudc.
Sau d6 hén hop nay duwoc nghién thanh bot min. Cac ché phim tuong tu ciing c6 thé

duge tao hat dé tao thanh hat tan dugc trong nudce (SG).
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Bot hat am (WP) ¢6 thé duoc diéu ché bang cach tron hop chit c6 cong thirc (I)
v&i mot hodc nhiéu chét pha lodng hodc chét mang ran, mot hodc nhiéu chét lam 4m va,
tdt hon 13, mot hodc nhiéu chét phén tan va, mot cach tuy y, mot hodc nhiéu chét tao
huyén phii d& 1am thuan tién cho viéc phan tan trong dich 1éng. Sau d6 hdn hop nay
duoc nghién thanh bot min. Céc ché phém tuong tu ciling c6 thé duoc tao hat dé tao

thanh hat phan tan dugc trong nuée (WG).

Céc hat (GR) ¢6 thé dwoc tao ra bang cach tao hat hdn hop cla hop chét ¢6
cong thire (I) va mot hodc nhidu chit pha lodng hodc chét mang ran duoc nghién bét,
hoic 1a tir cac hat cdm rdng da tao hinh trude bang cach cho hap thu hop chét ¢6 cong
thirc (I) (hodc dung dich ciia no, trong chit thich hop) trong vt liéu hat x6p (nhu da
bot, sét atapulgit, dat tdy mau, dit tao cat, diatomit hodc 15i ngd nghién) hoic bing
cach cho hop chét c6 cong thire (I) (hodc dung dich ctia né, trong chét thich hop) hap
phu 1én vt liéu 16 ran (nhu cat, silicat, cacbonat khodng, sulfat hodc phosphat) va lam
khé néu can. Cac tac nhan thuong duoc dung dé hd tro cho su hép thu hodc su hép phu
bao gdm dung mdi (nhu cic dung moi dau mo6 béo va thom, cac ruou, ete, keton va
este) va cac tac nhan két dinh (nhu polyvinyl axetat, rirou polyvinylic, dextrin, cac loai
duong va dau thyuc vat). Mot hoic nhiéu chit phu gia khac ciing c6 thé cé trong hat (vi

du cht nhii hoa, chét 1am w6t hodc chét phan téan).

Chét ¢6 phén tan duge (DC) c6 thé duge didu ché bang cach hoa tan hop chét
c6 cong thire (I) trong nude hode dung méi hitu co, ching han nhu keton, rugu hogc
glycol ete. Cac dung dich nay co thé chira chét hoat dong bé mat (vi du dé cai thién

kha ning pha lofing trong nuéc hoic chéng két tinh trong binh xit).

Chét ¢b ¢6 thé tao nhii twong (EC) hodc nhii trong dau-trong-nuée (EW) ¢6 thé
duoc diéu ché bang cach hoa tan hop chét c6 cong thire (I) trong dung mdi hitu co (ty
y chira mot hodc nhiéu chét 1am 4m, mot hodc nhiéu chit nhii twong hoa hodc hdn hop
clia céc chét ndy). Dung mdi hiru co thich hop d s dung trong EC bao gb6m
hydrocacbon thom (chéng han nhu alkylbenzen hoac alkylnaphtalen, vi du nhu
SOLVESSO 100, SOLVESSO 150 va SOLVESSO 200), keton (ching han nhu
xyclohexanon hodc metylxyclohexanon) va ruou (ching han nhu rugu benzyl, rugu

furfuryl hodc butanol), N-alkylpyrolidon (chang han nhu N-metylpyrolidon hodc N-
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octylpyrolidon), dimetyl amit cua axit béo (chang han nhu Cg-C ) axit béo dimetylamit)
va hydrocacbon da clo hoa. San phim EC khi thém nudc c6 thé tu chuyén thanh nhii

twong voi do dn dinh di cho cach ding phun swong bang thiét bi thich hop.

Viéce didu ché EW bao gdm viéc tao hop chét c6 cong thic (I) dudi dang chat
16ng (néu no khoéng 16ng & nhiét d6 phong, c6 thé duge 1am néng chay & nhiét do hop
ly, dién hinh 14 duéi 70°C) hodc trong dung dich (bang cach hoa tan trong dung moi
thich hop) va sau d6é nhil hoa chét 1ong hodc dung dich thu dugc trong nude ¢6 chira
mot hoac nhiéu SFA, trong diéu kién dich chuyén cao, dé tao ra nhii trong. Dung moi
thich hop dé st dung trong EW bao gbm diu thyce vat, hydrocacbon di clo hoa (chang
han nhu clorobenzen), dung moi thom (chéng han nhu alkylbenzen hoac
alkylnaphtalen) va cidc dung mdi hitu co thich hop khic ma cé do hoa tan trong nude

thap.

Vi nhil twong (ME) ¢6 thé duogc didu ché bang cach tron nuéc véi hdn hop pha
tron cua mot hoac nhiéu dung mdi véi mot hodc nhiéu SFA, dé tao ra mét cach tu phat
ché phim 16ng ddng huéng én dinh nhiét dong. Hop chét ¢6 cong thire (T) ban dau c6
mit trong nuéc hodc hdn hop pha tron dung moi/SFA. Cac dung méi thich hop dé
dung trong cac ME bao gbm cac dung moi da duge mo ta trén dé dung trong EC hoic
trong EW. ME ¢o thé hodc 1a hé dau trong nudc, hodc 1a hé nude trong dau (co thé xac
dinh hé nao hién dién bing cach do do din dién) va co thé thich hop dé tron 1an céc
thudc trir su tan trong nude va tan trong diu trong cting mot ché phdm. ME thich hop
dé pha lodng trong nudc, duy tri du6i dang vi nhii twong hodc tao thanh mét nhii trong

déu trong nude théng thuong.

Chét ¢6 huyén phu (SC) c6 thé bao gbm huyén phu trong nudc hodc khong
trong nuGe clia cac hat ran khong tan duge phan chia min cua hop chét c6 cong thirc
(1). SC ¢6 thé duoc didu ché bing cach nghién bi hodc hat hop chit rin c6 cong thire (I)
trong moi truong thich hop, thy y véi mot hodc nhidu chit phan tan, dé san xuat ra
huyén phii hat min cia hop chét. Mot hodc nhiéu chit 1am 4m c6 thé dugc bao gdm
trong ché pham va chat tao huyén phii ¢c6 thé duoc bao gdm dé 1am giam toc do ma tai

d6 hat 6n dinh. Theo cach khac, hop chét c6 cong thirc (I) c6 thé dugc nghién kho va
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duoc bo sung vao nude, chira cac chat duge mo ta & trén, dé san xudt ra san pham cuoi

cung mong muon.

Dang bao ché sol khi chira hgp chét ¢ cong thire (I) va chat ddy nd thich hop
(vi du n-butan). Hop chét c6 cong thirc (I) ciing c6 thé duoc hoa tan hodc duge phin
tan trong moi truong thich hop (vi du nude hoac chét long c6 thé tron 14n v6i nude,
chéng han nhu n-propanol) dé tao ra ché phim dé sir dung trong bom phun vén hanh

bang tay, khong ap Iuc.

Céac huyén phu vién nang (CS) c6 thé duoc diéu ché theo cach tuwong tu véi
cach diéu ché cac ché phdm EW nhung c6 thém giai doan polyme héa dé thu duoc su
phén tan trong nugc cla cac giot diu, trong d6 mdi giot dau duoc boc bing mét vo
polyme va c6 chira hop chét c6 cong thirc (I) va, tiy v, chét mang hodc chit pha lodng
cho né. V6 polyme c6 thé duoc tao ra hodc 1a bang phan tmg da tring ngung bé mit
phén cach, hoac 14 bang quy trinh tu giot. Ché phim c6 thé tao ra sy giai phong c6
kiém soat ctia hop chit c6 cong thic (I) va ching c6 thé dwgc str dung dé xir ly hat.
Hop chit ¢6 cong thire (I) cling ¢ thé dugc bao ché trong chit nén polyme c6 thé

thoai héa sinh hoc dé tao ra sy giai phong c6 kiém soat, cham ctia hop chét nay.

Ché phim c6 thé bao gdbm mét hodc nhiu chét phu gia dé cai thién tinh ning
sinh hoc cta ché phém, vi du béng viéc cai thién tinh lam uét, thoi gian luu hodc su
phéan bd bé mat; kha nang chiu mua trén cac bé mat duoc xir ly; hodc hép thu hodc bién
dbi hop chét ¢ cong thirc (I). Cac chit phu gia nay bao gém cac chét hoat dong bé mat
(SFA), chit phu gia phun swong trén co s¢ dau, vi du mot s6 du khoang hodc cac dau
thuc vat tur nhién (nhu dau dau tuong va hat cai dé.u)s va cac hon hop ctia cac chét nay
vé6i céc chat bd tro cai thién tinh nang sinh hoc khac (cac thanh phan ma c6 thé hd tro

hodc lam thay dbi tac dong ctia hop chat ¢ cong thirc (I)).

Téc nhan 1am w6t, chit phan tan va chét nhii hoa c6 thé 1a cac SFA loai cation,

anion, ludng tinh hodc khong ion.

Céc SFA thich hop thudc loai cation bao gdm céc hop chét amoni bac bdn (vi

du xetyltrimetyl amoni bromua), cac imidazolin va cac mudi amin.
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SFA anion thich hop bao gdm mubi kim loai kidm cua axit béo, mubi cta
monoeste béo cua axit sulphuric (vi du natri lauryl sulphat), mudi cia cac hop chat
thom dd sulphonat héa (vi du natri dodexylbenzensulphonat, canxi
dodexylbenzensulphonat, butylnaphtalen sulphonat va hén hop cta natri di-isopropyl-
va tri-isopropyl-naphtalen sulphonat), ete sulphat, ruou ete sulphat (vi du natri laureth-
3-sulphat), ete carboxylat (vi du natri laureth-3-carboxylat), este phosphat (san pham
tr phan rng gitta mot hodc nhiéu reou béo va axit phosphoric (chiém wu thé 14 mono-
este) hodc phospho pentoxit (chiém wu thé 13 di-este), vi du phan {mg giita ruou lauryl
va axit tetraphosphoric; ngoai ra cac san phim nay c6 thé duoc etoxyl héa),

sulphosucxinamat, parafin hodc olefin sulphonat, taurat va lignosulphonat.
Céc SFA thich hop loai ludng tinh bao gdm cac betain, propionat va glyxinat.

Céc SFA thich hop loai khéng ion bao gdm cac san phim ngung tu cia cac oxit
alkylen, nhu etylen oxit, propylen oxit, butylen oxit hodc hdn hop cua chung, vé6i rugu
béo (nhu rugu oleyl hodc ruou xetyl) hodc véi alkylphenol (nhu octylphenol,
nonylphenol hodc octylcresol); cic este mot phan duoc tao din xuat tir cac axit béo
mach dai hodc anhydrit hexitol; cdc san phdm ngung tu ctia este mot phan néi trén véi
etylen oxit; cac polyme khéi (bao gbém etylen oxit va propylen oxit); cac alkanolamit;
cac este don gian (vi du este cia polyetylen glycol axit béo ); cac amin oxit (vi du

lauryl dimetyl amin oxit) va cac lexithin.

Cac chét tao huyén phu thich hop bao gdbm cic keo uwa nuéc (nhu cac
polysacarit, polyvinylpyrolidon hodc natri cacboxymetylxenluloza) va cac sét truong

nd (nhu bentonit hodc atapungit).

Sang ché con dé xut phuong phap diéu hoa sinh truéng thuc vat tai dia diém,
trong d6 phuong phap nay bao gdm viéc ap dung cho dia diém trong luong didu hoa

sinh trudng thuc vat cia ché phdm theo séng ché.

Sang ché con dé xuat phuong phép thic dy hat ndy mam, bao gém viéc ap
dung cho hat, hodc dia diém chra hat, lugng thuc déy hat ndy mam cta ché phém theo

sang ché.

-68-



29219

Viéc str dung thuong duoc thuc hién bang cach phun ché phim, chu yéu bang
thiét bi phun gin trén may kéo cho dién tich rong, nhung cac phuong phap khac nhu
rac bui (déi voi bot), nhod giot hodc tAm cling c6 thé duoc sir dung. Theo céach khac,
ché phim c6 thé dugc sir dung trén céc Jubng tréng hodc truc tiép 1én hat trude hodc

vao thoi diem trong.

Hop chit ¢6 cong thirc (I) hodc ché phdm theo séng ché c6 thé duge dung cho
ciy trong, mot phan ciia thure vét, co quan cia thuc vat, nguyén liéu nhén gibng thuc

vat hodc dién tich xung quanh ctia ching.

Theo mot phuong an, sang ché dé cap dén phuong phap xir Iy vat liéu nhan
gibng thuc vt bao 2b6m budc dung cho vét liéu nhan gidng thuc vt ché phim theo
sang ché véi Iwong c6 hiéu qua thic ddy hat ndy mam va/hoic diéu hoa sinh
trudng thuc vat. Sang ché con dé cap dén nguyén liéu nhan gidng thuc vat duge xir
Iy bang hop chit c6 cong thire (I) hodc ché pham theo sang ché. Tét hon 13, vat

liéu nhan giéng thuc vat 13 hat.

Thuét ngir "vat liéu nhan gidng thuc vat" bao gom tat cd cac bo phén sinh san
cia thuc vat, nhu hat, ma c6 thé duoc sir dung dé nhan giong doi sau va cac vat liéu
sinh dudng nhu cac hom giong va cu. Cu thé 1a, co the ké dén hat, ré, qua, ct, than gia

cu, va than re.

Cac phuong phéap st dung céc thanh phan hoat tinh cho vt liéu nhan gidng
thuc vat, dic biét 1a hat, 1a da biét trong linh vuc, va bao gém cac phuong phap dung la
bon phén, boc, bin dan va ngdm vét liéu nhan gidng. Viée xtt Iy c6 thé duoc ap dung
cho hat vao thoi gian bat ky giita thoi ky thu hoach hat va gieo hat hodc trong qué trinh
gieo hat. Hat con co thé dwoc boc 16t trude hodc sau khi xtr ly. Hop chét c6 cong thirc
(1) c6 thé tiy ¥ duoc ding két hop véi viée bao hodc cong nghé giai phéng c6 kiém

soat sao cho hop chit duoc gii phong theo thoi gian.

Ché phim theo sang ché c6 thé duoc ding truée khi ndy mam hodc sau khi nay
nam. Thich hop 13, khi ché phdm duge sir dung dé diéu hoa su sinh truong cua ciy

trong, c6 thé dung trudce hodc sau khi ndy mam, nhung tot hon 1a sau khi cdy trong nay
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mam. Khi ché phdm duoc sir dung dé thuc day hat nay mam, c6 thé ding trude khi ndy

N
A

main.

Ty 1é st dung cua céc hop chat c6 cong thire (I) c6 thé thay ddi trong gi¢i han
rong va phu thudc vio ban chét clia dit, phuong phap st dung (trude hoic sau khi nay
mam; phun hat; str dung cho luéng dé gieo hat; sir dung cho di¢n tich khong canh tac
v.v.), cdy trong, didu kién khi hau thinh hanh, va cac yéu té khac dugc diéu tiét boi
phuong phéap st dung nay, thoi gian sir dung va cay trdng dich. Dé str dung cho 14
hodc dé& ngam, cac hop chat c6 cong thire (I) theo sdng ché thuong duoc sir dung & ty
1& nim trong khoang tir 1 dén 2000g/ha, v& co ban 13 tir 5 dén 1000g/ha. D€ xir Iy hat
gidng, ty 1é sir dung thudng nim trong khoéang tir 0,0005 dén 150g/100kg hat gibng.

Cay trong ma ché phim theo sang ché c6 thé duoc sir dung cho né bao gdm cay
tré)ng ch?mg han nhu ngii cde (vi du Ita my, Ita mach, 1ta mach den, yén mach); cu cai
(vi du ct cai dudong hodc ci cai cho chan nudi); trai cdy (vi du dang qué tdo, trai cay
cing hodc trai cay mém, chéng han nhur tao, 1€, man, dao, qua hanh, qua anh dao, dau
tay, phuc bdn t& hodc qua mam x0i); cay tréng ho dau (vi du dau, dau lang, ddu Ha
Lan hodc ddu nanh); cdy trong 1iy dau (vi du cay cai déu, cdy mu tac, cdy anh tic, cAy
6liu, cdy hudng duong, cay dira, cay thdu dau 14y dau, hat cacao hoic cay than cu); cay
thudc ho dua chudt (vi du bi ngd, dua chudt hodc dua héu); cay tréng léy soi1 (vi du
bong, ciy lanh, cdy gai dau hodc cdy day); cdy an qua ho cam (vi du cdy cam, cdy
chanh, ciy budi chum hodc cay quyt); rau (vi du rau bina, rau diép, ciy ming tay, cy
bép cai, cdy ca rot, cdy hanh, cdy ca chua, cdy khoai tay, cdy bau bi hodc cay 6t ngot);
cdy ho long ndo (vi du cay I€ tau, cay qué hodc cdy long ndo); cdy ngo; ciy Ia; ciy
thubc 14; cay hach; cdy ca phé; cdy mia; cdy ch¢; cdy nho; cdy hoa bia; cay sdu riéng;
cay chudi; cdy cao su tu nhién; mang dAt c6 co hoac ciy canh (vi du cay hoa, cay bui,
cay 14 rong hodc cdy xanh trang tri chang han nhu cdy quéa nén). Danh muc nay khong

dai dién cho bat ky gidi han nao.

Sang ché con co6 thé duge sir dung dé diéu hoa sinh truéng, hoac thic diy su
nay mam hat ctia thuc vat khéng phai cdy trong, vi du giup kiém soat ¢6 dai bing cach
lam nay mam dong bd. Do d6, sang ché cling bao gom phuong phép kiém soat ¢6 dai

bao gdbm budc ding cho dia diém chia hat ¢é dai lugng thiic dAy hat nay mam ctia ché
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pham hoic hop chit theo sang ché, cho phép hat nidy mam, va sau d6 ding thubc diét

¢6 sau nay mam cho dia diém nay.

Cay trng dugc hiéu 13 con bao gbm cac cy trong ma duge bién d6i bang cac
phwong phap nhan gidng thong thuong hodc bang cach thiét ké di truyén. Vi du, sang
ché ¢6 thé duge dung két hop véi cac cdy trong c6 kha ning chéng chiu voi thube diét
6 hodc céc loai thube diét co (vi du cac chét e ché ALS, GS, EPSPS, PPO, ACCaza
va HPPD). Vi du vé cac cdy trdng c6 kha nang khang imidazolinon, vi du imazamox,
bang cac phuong phap nhin gidng thong thuong 1a cai dau mua hé Clearfield® (cay
cai ddu). Cac vi du vé& cdy trong c6 khi ning chéng chiu véi thubc diét co bang
phuong phéap thiét ké di truyén bao gdm vi du céc gidng ngd khang glyphosat va
glufosinat dugc ban trén thi truong v6i nhin hiéu RoundupReady® va LibertyLink®.
Phuong phép 1am cho cdy trong chdng chiu déi v6i chat rc ché HPPD la d biét, vi du
trong tai ligu WO0246387; vi du cay trong 14 cdy chuyén gen dbi véi polynucleotit
chtra trinh tv ADN ma ma héa cho enzym HPPD khang chit trc ché HPPD c6 nguén
gbc tir vi khuin, cu thé hon 14 tr Pseudomonas fluorescens hodc Shewanella
colwelliana, hoac tir thuc vat, cu thé hon 13, ¢6 nguf")n géc tr cdy mot 14 mam hoic, cu
thé hon nita 13, tir l0a mach, cdy ngo, lua my, cdy lta, cac loai Brachiaria, Chenchrus,

Lolium, Festuca, Setaria, Eleusine, Sorghum hodc Avena.

Cay trdng ciing duoc hiéu 1a cay trong da duoc 1am cho khang véi con tring
gdy hai bang cac phuong phap thiét ké di truyén, vi du cdy ngd Bt (khang véi sau duc
than ngd Chau Au), cdy bong Bt (khang véi mot duc qua bong) va cling nhu 1a céy
khoai tdy Bt (khang v&i bo Colorado). Cac vi du ciia Ngo6 Bt 1a cac gibng ngb lai Bt
176 ciia NK® (Syngenta Seeds). Poc t& Bt 14 protein duge tao ra mot cach tu nhién
béi vi khuin trong dat Bacillus thuringiensis. Cac vi du vé dbc td, hodc cay tré)ng
chuyén gen c6 thé tong hop doc t6 nay, duoc md ta trong EP-A-451 878, EP-A-374
753, WO 93/07278, WO 95/34656, WO 03/052073 va EP-A-427 529. Cac vi du vé
cdy trdng chuyén gen c6 chira mot hoic nhiéu gen ma hoa khang thude trir su va biéu
hién mét hodc nhiéu doc té 12 KnockOut® (ngd), YieldGard® (ngd), NuCOTIN33B®
(bdng), Bollgard® (bong), NewlLeaf® (khoai tdy), NatureGard® va Protexcta®. Ca
cdy trdng hodc vat liéu nhan giéng ctia ching c6 thé khang thudc diét co va, dong thoi

lam con tring khéng an duoc (su kién chuyén gien "xép chong™). Vi du, hat gibng co
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thé c6 kha ning biéu hién protein Cry3 diét con trang trong khi déng thoi chiu dugce

glyphosat.

Cay trong s& ciing duge hidu 14 bao gbm cac cdy thu dugc bang cic phuong
phap nhén gidng thong thudng hodc cac phuong phép thiét ké di truyén va chua cai
goi 1a tinh trang d4u ra (vi dy, d6 6n dinh bao quan dugc cai thién, gia tri dinh dudng

cao hon va huong vi dugc cai thién).

Ciing theo sang ché, sang ché dé xut viée str dung hop chat c6 cong thirc (1),
hoidc mubi hodc N-oxit cia ching, hodc ché phém cua chung, dé thic d’éy hat nay mam
va/hodc dé diéu hoa su sinh trudng cia thuc vat. T4t hon 13, khi viée st dung Ia dé lam
nay mam hat, viéc str dung nay 1a st dung cho hat ngd (bap). T6t hon 13, viée sir dung
nay la dé 1am nay mam hat (vi du, hat ng6) & nhiét do nam trong khoang tir 10 dén
20 °C, va tot hon 13, & nhiét do nim trong khoang tir 13 dén 17 °C, va t6t nhat 1a &

nhiét do bing khoang 15 °C.

Céc hop chét va ché phdm theo sang ché c6 thé dugc ding két hop véi cic
thanh phin hoat tinh hodc san pham khéc dé sir dung trong ndng nghiép, bao gdm
thube trir sau, thubc diét ndm, thubc diét cd, chat diéu hoa sinh truéng thuc vat, hop
chét lam ting nang suét cy trdng, chit dinh dudng, va sinh vat. Vi du vé cac dbi tac
hén hop nay c6 thé im thdy trong tai liéu Pesticide manual, in 1an thtr 16 (cong bd boi
Hoi Dong Bao Vé Cay Trong Anh (British Crop Protection Council)). Céc hon hop
nay co thé duogc dung cho thuc vét, nguyén li€u nhan giéng thuc vat hodc dia diém
trdng cAy, mot cach dong thoi (vi du dudi dang hdn hop duge bao ché trude, hode hon
hop pha tai chd), hodc tuan tu theo thoi gian biéu thich hop. Sw dong str dung cua céc
thude diét loai gy hai voi sang ché nay c6 loi ich bd sung 1a giam thiéu thoi gian cta

ngudi néng dan ding dé sir dung cdc san pham cho cac cay trong.

By gio nhiéu khia canh va phuong an khac nhau cia sang ché s€ dugc minh
hoa chi tiét hon bang cac vi du. Can hiéu rang c6 thé thuc hién cac cai bién chi tiét ma

khong virot ra khoi pham vi clia sang ché.

Vi du thwe hién sang ché
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Vi du diéu ché

Céc chit viét tit sau day duoc dung trong toan bo phé.n nay: s = vach don; bs =
vach don rong; d = vach d6i; dd = vach d6i kép; dt = vach ba kép; t = vach ba, tt = ba
vach ba, g = vach bdn, m = vach bdi; Me = metyl; Et = etyl; Pr = propyl; Bu = butyl;
mp = diém néng chay; DMF = N, N-dimetylformamit, THF = tetrahydrofuran.

Cac phuong phap HPLC-MS sau day duogc dung dé phan tich cac hop chat:

Phuong phép A: Quang phd duoc ghi lai trén mdy do phd khéi ZQ cha Waters
(May do phd khdi bdn ky don) duoc trang bi ngudn phun dién (Pién cuc: ion duong
hodc 4m, Mao dan: 3,00kV, Nén: 30,00V, Bo chiét: 2,00V, Nhiét do ngudn: 100°C,
Nhiét do khir solvat hoa: 250°C, Luu lugng khi dang nén: 50 1/gio, Dong khi khur
solvat: 400 1/gir, Khoang khéi Iwong: tir 100 dén 900 Da) va Acquity UPLC cua
Waters (B khir khi dung mo6i, bom hai ky, ngan c4t dugc gia nhiét va bd phat hién
mang diot. Cot: Waters UPLC HSS T3, 1,8 pm, 30 x 2,1mm, Nhiét do: 60 °C, toc do
dong 0,85ml/phut; Khoang bude song DAD (nm): tir 210 dén 500) Gradien dung mdi:
A = H,0 + MeOH 5% + HCOOH 0,05%, B = Axetonitril + HCOOH 0,05%) gradien:
0 phat 10% B; 0-1,2 phut 100% B; 1,2-1,50 phut 100% B.

Phuong phap B: Quang phd dugc ghi lai trén may do phd khéi ZQ cia Waters
(May do phd khdi bén ky don) duogc trang bi ngudn phun dién (Pién cuc: ion dwong
hodc 4m, Mao dan: 3,00kV, Non: 30,00V, Bo chiét: 2,00V, Nhiét d6 ngu@)n: 100°C,
Nhiét do khir solvat hoa: 250°C, Luu Iuwgng khi dang non: 50 1/gio, Dong khi khtr
solvat: 400 1/gits, Khoang khéi Iugng: tir 100 dén 900 Da) va Acquity UPLC cta
Waters (Bo khir khi dung moi, bom hai ky, ngan cft dugc gia nhiét va bo phat hién
mang diot. Cot: Waters UPLC HSS T3, 1,8 pm, 30 x 2,Imm, Nhiét do: 60 °C, tbe do
dong 0,85ml/phut; Khoang budc song DAD (nm): tur 210 dén 500) Gradien dung moi:
A =H,0 + MeOH 5% + HCOOH 0,05%, B= Axetonitril + HCOOH 0,05%) gradien: 0
phut 10% B; 0-2,7 phut 100% B; 2,7-3,0 phut 100% B.

PHAN I: PIEU CHE HYDROXYPYROL-5-ON (CONG THUC IV)
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ViduPI-1: DPiéu ché 2-hydroxy-1-(metoxymetyl)-4-metyl-2H-pyrol-5-on
(hop chét IV-1)

Budc 1: Didu ché 1-(metoxymetyl)-3-metyl-pyrol-2,5-dion (hop chét VI-1)

Bd sung tir tir thiéc (IV) clorua (5,40mmol, 0,632ml) vao dung dich 3-
metylpyrol-2,5-dion (4,50mmol, 0,500g, nhu dugc diéu ché trong European Journal of
Organic Chemistry (2008), 9, 1511-1516) trong dimetoxymetan (20ml) trong nito. Gia
nhiét hén hop phan Gng dén nhiét d6 40 °C trong thoi gian 5 giv (h) va sau d6 dé
ngudi xudng nhiét do trong phong. Sau d6 lam trung hoa can than hén hop phan tng
bang dung dich bdo hoa ctia kali cacbonat va chiét bang etyl axetat (3x20ml). Sy va
lam bay hoi pha hitu co tao ra 1-(metoxymetyl)-3-metyl-pyrol-2,5-dion (hop chét VI-1)
duéi dang chat rin méau tring (657mg, 94%). '"H NMR (400MHz, CDCls): § (ppm)
6,44 (1H, s), 4,89 (2H, s), 3,35 (3H, s), 2,13 (3H, s).

Bude 2: Bidu ché 2-hydroxy-1-(metoxymetyl)-4-metyl-2H-pyrol-5-on (hop chat IV-1)

/ /

O O

) o )
N o N o)

B6 sung diiso-propyl nhém hydrua (IM trong diclometan, 1,54mmol, 1,54ml) &
nhiét do -78 °C va trong nito vao dung dich 1-(metoxymetyl)-3-metyl-pyrol-2,5-dion
(hop chat VI-1; 200mg, 1,28mmol) trong THF (10ml). Khuéy dung dich & nhiét do
-78 °C trong thoi gian 2 gi¢ va sau dé lam dung phan Gng bang dung dich bdo hoa cua

mudi Rochelle. Sau d6 chiét dung dich bang etyl axetat (3x30ml) va rira bang dung
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dich bdo hoa cua mudi Rochelle va nude mudi. Sy pha hitu co va 1am bay hoi dé tao
ra diu mau vang, ma duoc tinh ché thém béing sic ky nhanh (etyl axetat tir 20% dén
100% trong xyclohexan). Thu durge san phdm mong mudn dudi dang dau khong mau,
2-hydroxy-1-(metoxymetyl)-4-metyl-2H-pyrol-5-on (hop chat 1V-1, 28%, 57mg). 'H
NMR (400MHz, CDCIs): & (ppm) 6,65 (1H, s), 5,50 (1H, d), 4,90 (1H, d), 4,73 (1H, d),
3,97 (1H, d), 3,33 (3H, s), 1,90 (3H, s).

Vi du P1-2: Diéu ché 2-hydroxy-1-metoxy-4-metyl-2H-pyrol-5-on (hop chat TV-3)

Bude 1:
ci \o
0 HO /
o} N
= 2 0
~

B6 sung metoxyamin hydroclorua (25% khéi Iwong trong nuée, 1,88mmol,
0,57ml) va natri axetat (125mg, 1,50mmol) vao dung dich 2-clo-4-metyl-2H-furan-5-
on (duoc diéu ché theo Johnson & all, J Chem Soc Perkin I (1981), 1734-1743,
200mg, 1,50mmol) trong metanol (8ml). Khudy hén hop phan tng trong thoi gian 4
id va bd sung mot duong lwong khac cia metoxyamin hydroclorua va natri axetat va
sau d6 lai mot Iugng gibng nhu vay sau thoi gian 7 gid. Khudy hdn hop phan ting
trong 12 gi® nita. B6 sung nuéce mubi va chiét hdn hop phan tng bang etyl axetat. Sdy
pha hitu co, 1am bay hoi va tinh ché bang sic ky nhanh (etyl axetat tir 20% dén 100%
trong xyclohexan) dé tao ra 2-hydroxy-1-metoxy-4-metyl-2H-pyrol-5-on (hgp chét IV-
3, 103mg, 47%). 'H NMR (400MHz, CDCl5): § (ppm) 6,47 (1H, s), 5,47 (1H, s), 3,93
(3H, s), 1,91 (3H, s).

Quy trinh tuong ty dugc sir dung dé diéu ché cac hop chét:

e 1-xyclopropyl-2-(xyclopropylamino)-4-metyl-2H-pyrol-5-on  (hop chat IV-5; 'H
NMR (400MHz, CDCl;): 6 (ppm) 6,49 (1H, s), 5,22 (1H, brs), 3,61 (1H, brs), 2,61
(1H, m), 1,83 (3H, s), 1,01-0,66 (4 H, m).
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® 2-hydroxy-4-metyl-1-prop-2-ynyl-2H-pyrol-5-on  (hop chit 1V-6; 'H NMR
(400MHz, CDCl3): 8 (ppm) 6,65 (1H, s), 5,52 (1H, d), 4,53 (1H, d), 4,02 (1H, d), 2,27
(1H, s), 2,20 (1H, d), 1,94 (3H, s).

Vi du P1-3: Diéu ché 2-hydroxy-4-metyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop cht
IV-7)

Buge 1: Didu ché 4-metyl-1-(2,2,2-trifloetyl)-2-(2,2,2-trifloetylamino)-2H-pyrol-5-on
(hop chét IVa-7)

F
F
F
HN F
o)

cl o F
\[fo N
= e
Q

B6 sung natri axetat (4,38g, 52,8mmol) vao dung dich 2-clo-4-metyl-2H-furan-
5-on (1,0g, 7,54mmol, duoc diéu ché theo Johnson & all, J Chem Soc Perkin I (1981),
1734-1743) trong metanol (8ml) va b6 sung mubi 2,2,2-trifloetylamin hydroclorua
(7,30g). Khuay hdn hop phan ting qua 2 ngdy & nhiét do trong phong. Sau do loc hdn
hop phan tmg va ¢d dén khi lai quan sat thdy su két tua. Pha lodng hdn hop bing nuéc
mudi va chiét hai 14n bing etyl axetat. Sy cac 16p hiru co két hop trén Na,SO, va ¢b
dé tao ra san phim trung gian 13 hop chit néu & dé muc (2,25g, dinh lugng) ma dugc
dung trong budc tiép theo méa khéng cin tinh ché. 'H NMR (400MHz, CDCI3) §
(ppm) 1,92 - 1,98 (m, 3H) 2,93 - 3,13 (m, 2H) 3,69 - 3,82 (m, 1H) 4,21 - 4,35 (m, 1H)
5,01 (s, 1H) 6,63 (t, 1H).

Budce 2: 2-hydroxy-4-metyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chét IV-7)
F

F F
) /”%F //%F
F HO F

O

HN N
\Lk
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Hoa tan 4-metyl-1-(2,2,2-trifloetyl)-2-(2,2,2-trifloetylamino)-2H-pyrol-5-on
(1,00g, 3,43mmol) trong 1,4-dioxan (30ml, 3,43mmol) va bd sung hydro clorua
(0,688ml, 6,88mmol). Gia nhiét hdn hop phan tmg dén nhiét d6 60 °C qua dém va pha
loding bing etyl axetat va rira bang nudc va nude mudi. Két hop cac 16p hitu co, sdy
trén Na,SO, va 1am bay hoi dung méi dé tao ra san phdm thd (665mg) dudi dang dau
mau vang ma duge tinh ché bang sic ky cot dé tao ra 2-hydroxy-4-metyl-1-(2,2,2-
trifloetyl)-2H-pyrol-5-on (hop chit IV-7, 0,128g, 19%) dudi dang chat ran mau tring.
M.p.: 98-101°C; '"H NMR (400MHz, CDCl3): § ppm 1,83 - 2,00 (m, 3H), 3,05 - 3,21
(d, 1H), 3,79 (dq, 1H) 4,22 (dqg, 1H), 5,39 - 5,56 (d, 1H), 6,68 (t, 1H).

Vi du P1-4: 2-hydroxy-3,4-dimetyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chét TV-8)

Bude 1: Diéu ché 3,4-dimetyl-1-(2,2,2-trifloetyl)pyrol-2,5-dion (hop chit VI-g)

0 CF3
o,

N

Me O
~
Me Me
Me

Hoa tan 2,3-dimetylmaleic anhydrua (2g, 15,5mmol) trong toluen (30ml). B
sung 2,2,2-trifloetylamin (2,524ml, 31,0mmol) sau do ) sung axit p-toluensulfonic
(0,267g, 1,55mmol) va gia nhiét hdn hop phan tmg dén khi hdi luu qua dém. B sung
dau que tron cia axit p-toluensulfonic va 0,5ml 2,2,2-trifloetylamin va dé hon hop
phan (mg trong 6 gid nita. Pha lodng hdn hop phan tng béng etyl axetat va rira hai 1an
bang dung dich NaHCO; bdo hoa va sau do bing nudc mudi. Say 16p hitu co trén
Na,SOy4 va lam bay hoi dung moi dé tao ra dau trong (2,90g, dinh luong), ma dugc su
dung ma khong can tinh ché thém; 'H NMR (CDCl;, 400MHz): § ppm 4,10 (q, 2H),
2,02 (s, 6H);

Bugc 2: Piéu ché 2-hydroxy-3,4-dimetyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chat
IV-8)
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Hoa tan 3,4-dimetyl-1-(2,2,2-trifloetyl)pyrol-2,5-dion (2,609g, 12,6mmol) trong

CF3

metanol (13ml) va 1am lanh xubng nhiét @6 0 °C. B6 sung tirng phan natri bohydrua
(0,486g, 12,6mmol) va khudy hdn hop trong thoi gian 20 phit. Sau d6 bd sung tir tir
nuée sau do 1a etyl axetat. Chiét 16p nude bang etyl axetat, két hop cac 16p hitu co, sdy
trén Na,SO, va 1am bay hoi dung mdi dé tao ra san phdm tho (2,42g, 92 %) duéi dang
chét rin mau tring. San phdm duge st dung nhu viy ma khong can tinh ché thém. 'H
NMR (CDCls, 400MHz): & ppm 5,25 (d, 1H), 4,18 (dd, 1H), 3,71-3,83 (m, 1H), 3,47
(d, 1H), 2,00 (s, 3H), 1,78 (t, 3H).

Str dung quy trinh twong tu dé didu ché hop chit:

e2-hydroxy-3,4-dimetyl-3-thienyl-5-yl-2H-pyrol-5-on (hop chit 1V-15); 'H NMR
(400MHz, CDCI3): 8 ppm 7,52 (dd, 1H), 7,48 (dd, 1H), 7,27 (dd, 1H), 5,46 (d, 1H),
3,11 (d, 1H), 2,01 (s, 3H), 1,60 (s, 3H).

@ 2-hydroxy-3,4-dimetyl-1-pyrimidin-5-yl-2H-pyrol-5-on (hop chét IV-16); 1H NMR
(400MHz, CDCl3): & ppm 1,92 (m, 3H), 2,11 (s, 3H), 5,70 (s, 1H), 8,97 (s, 1H),
9,24 (s, 2H).

PHAN 1I: BIEU CHE DAN XUAT STRIGOLACTON TU HYPROXYPYROL-5-
ON (HOP CHAT IV):

ViduP2-1:

Budc 1: 2-clo-1-(metoxymetyl)-4-metyl-2H-pyrol-5-on (hop chét I1I-1)
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B& sung 1-clo-N,N,2-trimetyl-1-propenylamin (0,168ml, 1,21mmol) vao dung
dich 2-hydroxy-1-(metoxymetyl)-4-metyl-2H-pyrol-5-on (hop chat 1V-1, 0,147g,
0,93mmol) trong diclometan (5ml) trong argon. Khudy hén hop phan tng & nhiét do
trong phong trong thoi gian 2 gid va c6 trong chdn khong dé tao ra dau chira san phdm
mong mubn trong hdn hop véi N,N-2-trimetylpropanamit. 2-clo-1-(metoxymetyl)-4-
metyl-2H-pyrol-5-on (hop chét 111-1, 0,274g, 91%, d6 tinh sach 55%) dugc st dung
nhur vay trong budc tiép theo. 'H NMR (400MHz, CDCl5): & ppm 6,80 (1H, s), 6,02
(1H, s), 5,08 (1H, d), 4,70 (1H, d), 3,30 (3H, s), 1,98 (3H, s).

Quy trinh twong ti duge st dung dé diéu ché cac hop chét:

Cl

(I11-2)

® 2-clo-4-metyl-1-phenyl-2H-pyrol-5-on (hgp chit III-2) tir 2-hydroxy-4-metyl-1-
phenyl-2H-pyrol-5-on da biét (Bioorganic & Medicinal Chemistry (2011), 19(9),
2823-2834); '"H NMR (400MHz, CDCl;): & ppm 2,03 (t, 3H), 6,35 (s, 1H), 6,85 (s,
1H), 7,25 (t, 1H), 7,44 (t, 2H) 7,60 (d, 2H)).

Cl N/=\:=

X o)

(I11-6)
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@ 2-clo-4-metyl-1-prop-2-ynyl-2H-pyrol-5-on (hop chét I11-6); 1H NMR (400MHz,
CDCIl3): & ppm 1,96 (t, 3H), 2,26 (t, 1H), 3,88 (dd, 1H), 4,68 (dd, 1H), 6,04 (s, 1H),
6,77 (s, 1H))

Cli OMe

(I11-3)

® 2-clo-4-metyl-1-metoxy-2H-pyrol-5-on (hop chit III-3); IH NMR (400MHz,
CDCI3): 6 ppm 1,92 (s, 3H), 3,99 (s, 3H), 5,95 (s, 1H), 6,55 (s, 1H)).

Cl

(I11-4)

® 2-clo-4-metyl-1-benzyl-2H-pyrol-5-on (hop chat III-4) tir 2-hydroxy-4-metyl-1-
benzyl-2H-pyrol-5-on da biét (Bioorganic & Medicinal Chemistry 2011, 19(9), 2823-
2834); '"H NMR (400MHz, CDCl3): & ppm 1,98 (s, 3H), 4,16 (d, 1H), 5,16 (1H, d),
5,62 (s, 1H), 6,70 (s, 1H), 7,30-7,36 (m, 5SH)

o P

N

X o}

(I11-5)

@ 2-clo-4-metyl-1-xyclopropyl-2H-pyrol-5-on (hop chét III-5); 'H NMR (400MHz,
CDCl3): 6 ppm 0,56 - 1,07 (m, 4H), 1,90 (s, 3H), 2,54 - 2,71 (m, 1H), 5,77 (s, 1H),
6,65 (s, 1H)).
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cl /-<;F

(I11-7)

® 2-clo-4-metyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chat III-7) tir 2-hydroxy-4-
metyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chit IV-7) hodc tir 4-metyl-1-(2,2,2-
trifloetyl)-2-(2,2,2-trifloetylamino)-2H-pyrol-5-on  (hgp chdt IVa-7): 'H NMR
(400MHz, CDCls): 6 ppm 1,97 - 2,00 (m, 3H), 3,58 - 3,79 (m, 1H), 4,37 - 4,61 (m,
1H), 6,00 (s, 1H), 6,85 (m, 1H).

Ne

o)
Me™ X

M
© (I11-8)
® 2-clo-3,4-dimetyl-1-phenyl-2H-pyrol-5-on (hop chit III-8) tir 2-hydroxy-3,4-
dimetyl-1-phenyl-2H-pyrol-5-on da biét (Takabe et al, J Chem Soc, Perkin Trans I,
2002, 707-709); 'H NMR (400MHz, CDCls): & ppm 1,95 (s, 3H), 2,15 (s, 3H), 6,18 (s,
1H), 7,15 - 7,26 (t, 1H), 7,35 - 7,48 (t, 2H), 7,56 - 7,68 (d, 2H).

(I11-9)

®2-clo-3,4-dimetyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chat I11-9) tir 2-hydroxy-
3,4-dimetyl-1-(2,2,2-trifloetyl)-2H-pyrol-5-on (hop chét IV-8); 'H NMR (400MHz,
CDCl3): 6 ppm 1,89-1,93 (m, 3H), 2,09 (s, 3H), 3,61 - 3,77 (m, 1H), 4,51 (m, 1H),
5,84 (s, 1H).
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Cl

\e (I11-10)
@ 2-cio-4-metyl-1-(4-flo-phenyl)-2H-pyrol-5-on (hop chét III-10) tr 2-hydroxy-4-
metyl-1-(4-flo-phenyl)-2H-pyrol-5-on (hop chat I1V-9) (nhu dugc mo ti trong
Bioorganic & Medicinal Chemistry (2011), 19(9), 2823-2834);, 'H NMR (400MHz,
CDCl;): 6 ppm 2,01 (m, 3H), 6,28 (m, 1H), 6,83 (m, 1H), 7,08-7,14 (m, 2H), 7,50-7,55
(m, 2H).

Cl

Me
(1I-11)

@ 2-clo-4-metyl-1-(3-flo-phenyl)-2H-pyrol-5-on (hop chat III-11) tr 2-hydroxy-4-
metyl-1-(3-flo-phenyl)-2H-pyrol-5-on (hop chdt IV-10) (nhu dugc md ta trong
Bioorganic & Medicinal Chemistry (2011), 19(9), 2823-2834); 'H NMR (400MHz,
CDCl3): 8 ppm 2,01 (m, 3H), 6,30 (m, 1H), 6,85 (m, 1H), 6,88-6,96 (m, 1H), 7,33-7,39
(m, 2H), 7,53 (m, 1H).

(111-12)
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@ 2-clo-4-metyl-1-(2-flo-phenyl)-2H-pyrol-5-on (hgp chat II-12) tir 2-hydroxy-4-
metyl-1-(2-flo-phenyl)-2H-pyrol-5-on (hop chit IV-11) (nhu dwoc méd ta trong
Bioorganic & Medicinal Chemistry (2011), 19(9), 2823-2834); 'H NMR (400MHz,
CDCls): 6 ppm 2,07 (m, 3H), 6,42 (m, 1H), 6,92 (m, 1H), 7,18-7,30 (m, 2H), 7,34-7,41
(m, 1H), 7,51 (m, 1H).

Cl

Me (I11-13)
® 2-clo-4-metyl-1-(3,5-diflo-phenyl)-2H-pyrol-5-on (hop chét I11-13) tir 2-hydroxy-4-
metyl-1-(3,5-diflo-phenyl)-2H-pyrol-5-on (hop chéat IV-12) (nhu dugc md ta trong
Bioorganic & Medicinal Chemistry (2011), 19(9), 2823-2834); 'H NMR (400MHz,
CDCls): & ppm 2,02 (m, 3H), 6,24 (m, 1H), 6,66 (dt, 1H), 6,86 (m, 1H), 7,29-7,36 (m,

2H).
-0
Cl T
N F
N O
Ve (I11-14)

@ 2-clo-4-metyl-1-(2,6-diflo-phenyl)-2H-pyrol-5-on (hop chét I11I-14) tir 2-hydroxy-4-
metyl-1-(2,6-diflo-phenyl)-2H-pyrol-5-on (hop chat TV-13) (nhu dugc md ta trong
Bioorganic & Medicinal Chemistry (2011), 19(9), 2823-2834); 'H NMR (400MHz,
CDCIl3): 6 ppm 2,04 (m, 3H), 6,28 (m, 1H), 6,93 (m, 1H), 6,98-7,09 (m, 2H), 7,36 (m,

1H).
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F3C

CF3

Cl

Me
(I1I-15)

® 2-clo-4-metyl-1-(3,5-bistriflometyl-phenyl)-2H-pyrol-5-on (hop chét I11-15) tir 2-
hydroxy-4-metyl-1-(3,5-bistriflometyl-phenyl)-2H-pyrol-5-on (hop chét IV-14) (nhu
dugc mo ta trong Bioorganic & Medicinal Chemistry (2011), 19(9), 2823-2834); 'H
NMR (400MHz, CDCl3): & ppm 2,04 (s, 3H), 6,39 (s, 1H), 6,93 (s, 1H), 7,71 (s, 1H),

8,21 (s, 2T1).

Me
(I11-16)

® 2-clo-3,4-dimetyl-1-phenyl-2H-pyrol-5-on (hop chat 1II-16) tir 2-hydroxy-3.4-
dimetyl-1-phenyl-2H-pyrol-5-on da biét (J Med Chem (2009), 52, 7410-7420); 'H
NMR (400MHz, CDCls): & ppm 1,91 (s, 3H), 2,11 (s, 3H), 6,17 (s, 1H), 7,21 (t, 1H),
7,40 (t, 2H), 7,56-7,61 (m, 2H).

o M

(111-17)
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® 2-clo-3,4-dimetyl-1-(1,3-thiazol-2-yl)-2H-pyrol-2-on (hop chit III-17) tir 3,4-
dimetyl-1-thiazol-2-yl-pyrol-2,5-dion da biét (CH 633 678 A5 (don sang ché Thuy Si
s6 9001/77)) 'H NMR (400MHz, CDCl5): & ppm 1,96 (bs, 3H), 2,18 (bs, 3H), 6,79 (bs,
1H), 7,11 (bs, 1H), 7,60 (bs, 1H).

S

\

Cl

Me—" X\ 0
(I11-18)

@ 2-clo-3,4-dimetyl-1-(3-thienyl)-2H-pyrol-5-on (hop chét I1I-18) tir 3,4-dimetyl-1-(3-
thienyl)pyrol-2,5-dion (hop chét IV-16); 'H NMR (400MHz, CDCl;): & ppm 1,94 (s,
3H), 2,05 (s, 3H), 5,97 (s, 1H), 7,26 (dd, 1H), 7,39-7,44 (m, 1H), 7,47 (m, 1H).

Me
(IT1-19)

@ 2-clo-3,4-dimetyl-1-(4-phenylphenyl)-2H-pyrol-5-on  (hop chat III-19) tir 2-
hydroxy-3,4-dimetyl-1-(4-phenylphenyl)-2H-pyrol-5-on da biét (CH 633 678 A5) 'H
NMR (400MHz, CDCl;): & ppm 1,94 (s, 3H), 2,14 (s, 3H), 6,21 (bs, 1H), 7,34 (t, 1H),
7,44 (1, 2H), 7,56-7,72 (m, 6H).
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(111-20)

@ 2-clo-3-metyl-1-phenyl-2H-pyrol-5-on (hgp chét I1I-20) tir 2-hydroxy-3-metyl-1-
phenyl-2H-pyrol-5-on da biét (Bioorganic & Medicinal Chemistry (2011), 19(9),
2823-2834); '"H NMR (400MHz, CDCl5): & ppm 2,15 (s, 3H), 6,05 (bs, 1H), 6,23 (bs,
1H), 7,23 (t, 1H), 7,42 (t, 2H), 7,56 (d, 2H).

(IT1-21)

®2-clo-3,4-dimetyl-1-[4-(triflometyl)phenyl]-2H-pyrol-5-on (hop chat (I11-21) tir 3,4-
dimetyl-[4-(triflometyl)phenyl]-pyrol-2,5-dion da biét (CH 633678 A5 19821231); 'H
NMR (400MHz, CDCI5): & ppm 7,83 (d, 2H), 7,67 (d, 2H), 6,20 (s, 1H), 2,15 (s, 3H),

1,94 (s, 3H).

Cl

Me
(I1I-22)

®2-clo-3,4-dimetyl-1-[3-(triflometyl)phenyl]-2H-pyrol-5-on (hgp chét (I11-22) tir 3.4-
dimetyl-[3-(triflometyl)phenyl]-pyrol-2,5-dion da biét (CH 633 678); 'H NMR
(400MHz, CDCl;5): & ppm 7,96 (s, 1H), 7,86 (d, 1H), 7,51-7,60 (m, 1H), 7,43-7,49 (m,
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1H), 6,19 (s, 1H), 2,15 (s, 3H), 1,95 (s, 3H).

(111-23)

e2-clo-3,4-dimetyl-1-[3,5-bis(triflometyl)phenyl]-2H-pyrol-5-on (hop chét (I11-23) tir
3,4-dimetyl-[3,5-bis(triflometyl)phenyl]-pyrol-2,5-dion da biét (CH 633 678 A5) 'H
NMR (400MHz, CDCl;): & ppm 8,22 (s, 2H), 7,69 (s, 1H), 6,21 (s, 1H), 2,17 (s, 3H),
1,95 (s, 3H).

(I11-24)

e2-clo-3,4-dimetyl-1-pyrimidin-5-yl-2H-pyrol-5-on (hop chét (I11-24) tir 3,4-dimetyl-
[3,5-bis(triflometyl)phenyl]-pyrol-2,5-dion da biét (IV-16)) (CH 633 678 AS5). 'H
NMR (400MHz, CDCl3): 8 ppm 9,35 (s, 2H) 8,86 (m, 1H), 5,79 - 5,93 (s, 1H), 2,09 (s,
3H). 1,85 (m, 3H).
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(I11-25)

e2-clo-3,4-dimetyl-1-pyrazin-2-yl-2H-pyrol-5-on (hop chat (II-25) tir 3,4-dimetyl-
[3,5-bis(triflometyl)phenyl]-pyrol-2,5-dion da biét (CH 633 678 A5). 'H NMR
(400MHz, CDCls): & ppm 8,22 (s, 2H), 7,69 (s, 1H), 6,21 (s, 1H), 2,17 (s, 3H), 1,95 (s,
3H).

Buéc 2 tert-butyl (3E,3aR,8bS)-3-[[1-(metoxymetyl)-4-metyl-5-oxo-2H-pyrol-2-
yl]Joxymetylen]-2-0x0-4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chat
Ia-1)

Pé dung dich tert-butyl 3-(hydroxymetylen)-2-oxo-4,8b-dihydro-3aH-
indeno[1,2-b]pyrol-1-carboxylat (0,22g, 0,73mmol trong 1,2-dimetoxyetan (7ml))
trong argon lanh xubng 0 °C va bd sung kali tert-butylat (0,101g, 0,87mmol). Sau khi
khudy trong thoi gian 5 phut & nhiét do 0 °C, bd sung 2-clo-1-(metoxymetyl)-4-metyl-
2H-pyrol-5-on (hop chét I11-1) (0,279g, 0,87mmol, 55%) va khudy hdn hop phan tng
& nhiét do trong phong trong thoi gian 1 gio. B6 sung nuée va etyl axetat va chiét 16p
nudc bing etyl axetat. Rira cac 16p hiru co két hop bing nuéc mudi, sdy trén Na,SOy
va lam bay hoi dung moi. Tinh ché phén can bang sic ky nhanh trén silic oxit dé tao ra
tert-butyl (3E)-3-[[ 1-(metoxymetyl)-4-metyl-5-oxo-2H-pyrol-2-ylJoxymetylen]-2-oxo-
4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat Ia-1 duéi dang gobm va hén hop
1/1 cta cac chat dong phan khong déi quang (0,259g, 72%); LCMS: RT 1,07 phut;
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ES+ 441 (M+H+); '"H NMR (400MHz, CDCls): 8 ppm 1,60 (s, 9 H), 1,98 (s, 3H), 3,16
- 3,38 (m, 5H), 3,74 (m 1H), 4,56 (d, 1H) 4,96 (d, 1H), 5,70 (d, 1H), 5,83 (s, 1H),
6,63 (s, 1H), 7,17 - 7,29 (m, 4H), 7,65 (d, 1H).

Quy trinh tuong tu duge dung dé diéu ché cac hop chat sau:

(Ia-2)

@ tert-butyl (3E)-3-[(4-metyl-5-ox0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-oxo-4,8b-
dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chit Ia-2) tir 2-clo-4-metyl-1-
phenyl-2H-pyrol-5-on (hgp chét I1I-2); LCMS: RT 1,14 phut; ES+ 472 (M+H"); 'H
NMR (400MHz, CDCI3): & ppm 1,59 (s, 9 H), 2,05 (s, 3H), 2,72 (dd, 0,5H), 3,04 (dd,
0,5H), 3,15 (dd, 0,5H), 3,20 - 3,31 (m, 1H), 3,58 - 3,70 (m, 1H), 5,61 - 5,69 (m, 1H),
6,19 (s, J=1,47 Hz, 0,5H), 6,21 - 6,28 (s, 0,5H), 6,68 (m, 1H), 6,98 (d, 0,5H), 7,12 (d,
0,5H), 7,17 - 7,29 (m, 4H) 7,34 - 7,46 (m, 2H) 7,48 - 7,58 (m, 2H) 7,62 (t, J/=7,70 Hz,
1H).
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Me

(Ia-8)

@ tert-butyl (3E)-3-[(4-metyl-5-0x0-1-(4-flo-phenyl)-2H-pyrol-2-yl)oxymetylen]-2-
ox0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chit Ta-8) tir 2-clo-4-

metyl-1-(4-flo-phenyl)-2H-pyrol-5-on (hop chét 111-10); LCMS (Phuong phap B): RT
1,94 phut; ES+ 491 (M+H").

Me
(Ia-9)

® tert-butyl (3E)-3-[(4-metyl-5-0x0-1-(3-flo-phenyl)-2H-pyrol-2-yl)oxymetylen]-2-
ox0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hgp chat Ia-9) tir 2-clo-4-

metyl-1-(3-flo-phenyl)-2H-pyrol-5-on (hop chét I1I-11); LCMS (Phuong phap A): RT
1,15 phut; ES- 490 (M-H").
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(Ta-10)

@ tert-butyl (3E)-3-[(4-metyl-5-ox0-1-(2-flo-phenyl)-2H-pyrol-2-yl)oxymetylen]-2-
ox0-4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chat Ia-10) tir 2-clo-4-
metyl-1-(2-flo-phenyl)-2H-pyrol-5-on (hop chat IT1I-12); LCMS (Phuwong phap A): RT
1,12 phat; ES+ 491 (M+H").

Me

(Ia-11)

@ tert-butyl (3E)-3-[(4-metyl-5-0x0-1-(3,5-diflo-phenyl)-2H-pyrol-2-yl)oxymetylen]-
2-0x0-4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chét Ta-11) tir 2-clo-4-
metyl-1-(3,5-diflo-phenyl)-2H-pyrol-5-on (hgp chét 11I-13); LCMS (Phuong phap B):
RT 2,00 phat, ES+ 509 (M+H"); RT 2,03 phut, ES+ 509 (M+H").
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~
~(

N (0]
o) N F
\iko
=~
Me
(Ia-12)

@ tert-butyl (3E)-3-[(4-metyl-5-0x0-1-(2,6-diflo-phenyl)-2H-pyrol-2-yl)oxymetylen]-
2-0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hgp chit Ta-12) tir 2-clo-4-
metyl-1-(2,6-diflo-phenyl)-2H-pyrol-5-on (hop chét I1I-14); LCMS (Phuong phap A):

RT 1,12 phut; ES+ 509 (M+H").

O\(
N -° FcC
\ O
N
O
Me

O

A

(Ia-13)

@ tert-butyl  (3E)-3-[(4-metyl-5-0x0-1-(3,5-bistriflometyl-phenyl)-2H-pyrol-2-
yl)oxymetylen]-2-ox0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop cht
Ia-13) tir 2-clo-4-metyl-1-(3,5-bistriflometyl -phenyl)-2H-pyrol-5-on (hop chét I11-15);

LCMS (Phuong phap A): RT 1,29 phat, ES- 607 (M-H").
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(Ta-6)

@ tert-butyl (3E)-3-[(4-metyl-5-0x0-1-prop-2-ynyl -2H-pyrol-2-yl)oxymetylen]-2-
0x0-4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chit Ta-6) tir 2-clo-4-
metyl-1-phenyl-2H-pyrol-5-on (hop chit 1II-6); LCMS: RT 1,08 phut; ES+ 435
(M+H"); '"H NMR (400MHz, CDCls): & ppm 1,62 (s, 9 H), 1,98 (s, 3H), 2,23 - 2,28
(m, 1H), 3,17 - 3,27 (m, 1H), 3,31 - 3,42 (m, 1H), 3,72 - 3,88 (m, 2H), 4,51 - 4,61 (m,
1H), 5,71 (d, 1H), 5,79 - 5,87 (m, 1H), 6,60 (s, 1H), 7,19 - 7,33 (m, 4H), 7,63 - 7,69
(m, 1H).

(Ia-3)

@ tert-butyl (3E)-3-[(4-metyl-5-ox0-1-metoxy -2H-pyrol-2-yl)oxymetylen]-2-oxo-
4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hgp chét Ia-3) tir 2-clo-4-metyl-1-
phenyl-2H-pyrol-5-on  (hop chit 1I-3); LCMS: RT 1,06 phat; ES+ 490
(M+MeCN+Na"): 'H NMR (400MHz, CDCl5): 8 ppm 1,59 (s, 9 H), 1,96 (s, 3H) 3,25
(dd, 1H) 3,38 (dd, 1H) 3,76 - 3,90 (m, 1H), 3,83 (s, 1,5H), 3,85 (s, 1,5H), 5,68 - 5,70
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(m, 1H), 5,73 (d, 1H), 6,49 - 6,52 (m, 1H), 7,18 - 7,30 (m, 3H), 7,41 (s, 1H), 7,67 (d,
1H).

(Ia-4)

@® tert-butyl (3E)-3-[(4-metyl-5-0x0-1-benzyl-2H-pyrol-2-yl)oxymetylen]-2-oxo0-4,8b-
dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chat Ia-4) tir 2-clo-4-metyl-1-
phenyl-2H-pyrol-5-on (hgp chét I11-4); LCMS: RT 0,93 phut; ES+ 387 (M+H").

(Ia-5)

@® tert-butyl (3E)-3-[(4-metyl-5-0x0-1-xyclopropyl-2H-pyrol-2-yl)oxymetylen]-2-
0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chat Ia-5) tir 2-clo-4-
metyl-1-phenyl-2H-pyrol-5-on (hop chit III-5); LCMS: RT 1,09 phut; ES+ 437
(M+H"); '"H NMR (400MHz, CDCl5): & ppm 0,66 - 0,91 (m, 4H), 1,61 (s, 9 H), 1,93
(s, 3H), 2,45 - 2,55 (m, 1H), 3,14 - 3,24 (m, 1H), 3,29 - 3,43 (m, 1H), 3,70 - 3,80 (m,
1H), 5,55 (s, 1H), 5,71 (d, 1H) 6,42 - 6,53 (m, 1H), 7,14 - 7,36 (m, 4H), 7,66 (d, 1H).
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F
<
F
0
(Ia-7)

e tert-butyl (3E)-3-[(4-metyl-5-0x0-1-(2,2,2-trifloetyl)-2H-pyrol-2-yl)oxymetylen]-2-
0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chat Ia-7) tir 2-clo-4-
metyl-1-phenyl-2H-pyrol-5-on (hop chit III-7); LCMS: RT 1,14 phat; ES+ 479
(M+H"); 'H NMR (400MHz, CDCL3): & ppm 7,66 (d, 1H), 7,17-7,29 (m, 4H), 6,65 (s,
1H), 5,80 (m, 1H), 5,71 (d, 1H), 4,25-4,37 (m, 1H), 3,75 (m, 1H), 3,53-3,67 (m, 1H),
3,36 (m, 1H), 3,12-3,20 (m, 1H), 2,00 (s, 3H), 1,59 (m, 9H).

(Ia-14)

@ tert-butyl (3E)-3-[(4-metyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-0x0-6-
phenyl-piperidin-1-carboxylat (hop chét Ia-14) tir 2-clo-4-metyl-1-phenyl-2H-pyrol-5-
on (hop cht I11-2) va tert-butyl (3E)-3-(hydroxymetylen)-2-oxo-6-phenyl-piperidin-1-
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carboxylat (W02013/171092); LCMS (Phuong phap A): RT 1,13 phut; ES+ 475
(M+H").

ny

o)

T
3%
\\;fo

@ tert-butyl (3E)-3-[(4-dimetyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-0xo0-

4,6a-dihydro-3aH-xyclopenta[b]pyrol-1-carboxylat (hop chét Ia-15) tir 2-clo-4-metyl-
I-phenyl-2H-pyrol-5-on  (hop chat 1II-2) wva tert-butyl (3E,3aR,6aR)-3-
(hydroxymetylen)-2-ox0-4,6a-dihydro-3aH-xyclopenta[b]pyrol-1-carboxylat
(W02013/171092); LCMS (Phwong phap A): RT 1,06 phut; ES+ 423 (M+H").

X
0]
0o
S
Me
(Ia-16)
@ tert-butyl (3E)-8,8-dimetyl-3-[(4-metyl-5-ox0-1-phenyl-2H-pyrol-2

yl)oxymetylen]-2-o0x0-3a,4,5,6,7,8b-hexahydroindeno[ 1,2-b]pyrol-1-carboxylat  (hgp
chét Ta-16) tr 2-clo-4-metyl-1-phenyl-2H-pyrol-5-on (hgp chat III-2) va tert-butyl
(3E,3aR,8bS)-3-(hydroxymetylen)-8,8-dimetyl-2-0x0-3a,4,5,6,7,8b-
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hexahydroindeno[1,2-b]pyrol-1-carboxylat (W02013/092430); LCMS (Phuong phap
A): RT 1,29 phat; ES+ 405 (M-Boc+H").

(Ta-17)

@ tert-butyl (3E)-3-[(3,4-dimetyl-5-ox0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-oxo-
4,6a-dihydro-3aH-xyclopenta[b]pyrol-1-carboxylat (hop chit Ia-17) tir 2-clo-3,4-
dimetyl-1-phenyl-2H-pyrol-5-on  (hop chat 1II-8) va tert-butyl (3E)-3-
(hydroxymetylen)-2-ox0-4,6a-dihydro-3aH-xyclopenta[b]pyrol-1-carboxylat (tr WO
2013/171092); LCMS (Phuong phap A): RT 1,09 phut; ES+ 895 (2M+Na");

(Ta-18)

@ tert-butyl (3E)-3-[(3,4-dimetyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-oxo-
6-phenyl-piperidin-1-carboxylat (hgp chit Ia-18) tir 2-clo-3,4-dimetyl-1-phenyl-2H-
pyrol-5-on (hop chét I1I-8) va tert-butyl (3E)-3-(hydroxymetylen)-2-oxo0-6-phenyl-
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piperidin-1-carboxylat (tr WO 2013/171092); LCMS (Phuong phap A): RT 1,15 phut;
ES+ 489 (M+H");

N
N //CF3
© N
o
=
Me
Me
(Ia-19)
G tert-butyl (3E)-3-[(3,4-dimetyl-5-ox0-1-(2,2,2-trifloetyl)-2H-pyrol-2-

yl)oxymetylen]-2-oxo0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chat
Ia-19) tir 2-clo-4-metyl-1-phenyl-2H-pyrol-5-on (hgp chit II1-9); LCMS (Phuong
phap A): RT 1,14 phut; ES+ 493 (M+H").

Me

(12-20)

@ tert-butyl (3E)-3-[(3,4-dimetyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-oxo-
4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chit Ia-20) tir 2-clo-3,4-
dimetyl-1-(3,5-bistriflometyl -phenyl)-2H-pyrol-5-on (hop chat 1II-16); LCMS
(Phuong phap B): RT 1,96 phut, ES+ 497 (M+H").
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(Ta-24)

@ tert-butyl (3E)-3-[(3,4-dimetyl-5-0x0-1-thiazol-2-yl-2H-pyrol-2-yl)oxymetylen]-2-
ox0-4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chét Ia-24) tir 5-clo-3,4-
dimetyl-1-(1,3-thiazol-2-yl)-1,5-dihydro-2H-pyrol-2-on (hop chat I1-17); LCMS
(Phuong phap B): RT 1,90 phut, ES+ 495 (M+H").

(Ia-25)

tert-butyl (3E)-3-[[3,4-dimetyl-5-oxo0-1-(3-thienyl)-2H-pyrol-2-ylJoxymetylen]-2-oxo-
4,8b-dihydro-3aH-indeno[1,2-b]pyrol-1-carboxylat (hop chit Ia-25) tir 2-clo-3,4-
dimetyl-1-(3-thienyl)-2H-pyrol-5-on (hop chit I1I-18); LCMS (Phuong phiap A): RT
1,18 phut; ES+ 493 (M+H)".
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M

© (1a-26)
o tert-butyl (3E)-3-[[3,4-dimetyl-5-0x0-1-(4-phenylphenyl)-2H-pyrol-2-
ylJoxymetylen]-2-0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chat
[a-26) tir 2-clo-3,4-dimetyl-1-(4-phenylphenyl)-2H-pyrol-5-on (hgp chat II1-19);
LCMS (Phuong phap A): RT 1,28 phiit, ES+ 563 (M+H").

(Ta-27)

@ tert-butyl (3E)-3-[(3-metyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-2-oxo-
4,8b-dihydro-3aH-indenol[ 1,2-b]pyrol-1-carboxylat (hop chét Ia-27) tir 2-clo-3-metyl-
1-phenyl-2H-pyrol-5-on (hop chét 111-20); LCMS (Phuong phap A): RT 1,12 phut,

ES+ 471 (M-H").
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(Ta-28)

@ tert-butyl  (3E)-3-[[3,4-dimetyl-5-oxo0-1-[4-(triflometyl)phenyl]-2H-pyrol-2-
ylJoxymetylen]-2-ox0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chét
Ia-28) tir 2-clo-3,4-dimetyl-1-[4-(triflometyl)phenyl]-2H-pyrol-5-on (hop chat I11-21);
LCMS (Phuong phap A): RT 1,26 phut, ES+ 554 (M+H").

Me

(Ta-29)

@ tert-butyl  (3E)-3-[[3,4-dimetyl-5-oxo0-1-[3-(triflometyl)phenyl]-2H-pyrol-2-
ylJoxymetylen]-2-0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chét
1a-29) tir 2-clo-3,4-dimetyl-1-[3-(triflometyl)phenyl]-2H-pyrol-5-on (hop chat I11-22);
LCMS (Phuong phap A): RT 1,31 phut, ES+ 554 (M+H").
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CF3

(Ta-30)

® tert-butyl (3E)-3-[[3,4-dimetyl-5-0x0-1-[3,5-bis(triflometyl)phenyl]-2H-pyrol-2-
ylJoxymetylen]-2-0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hgp chét
Ia-30) tir 2-clo-3,4-dimetyl-1-[3,5-bis(triflometyl)phenyl]-2H-pyrol-5-on (hop chat III-
23); LCMS (Phuong phap A): RT 1,32 phut, ES+ 622 (M+H").

(Ia-31)

@ tert-butyl (3E)-3-[(3,4-dimetyl-5-0x0-1-pyrimidin-5-yl-2H-pyrol-2-yl)oxymetylen]-
2-0x0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hgp chét Ta-31) tir 2-clo-
3,4-dimetyl-1-1-pyrimidin-5-y1-2H-pyrol-5-on (hop chét I11-24); LCMS (Phuong phap
A): RT 1,09 phuat, ES+ 489 (M+H").
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(Ia-32)

@® tert-butyl (3E)-3-[(3,4-dimetyl-5-0x0-1-pyrazin-2-yl-2H-pyrol-2-yl)oxymetylen]-2-
oxo0-4,8b-dihydro-3aH-indeno[ 1,2-b]pyrol-1-carboxylat (hop chét Ia-32) tir 2-clo-3,4-
dimetyl-1-pyrazin-2-yl-2H-pyrol-5-on (hop chét I1I-25); LCMS (Phuong phap A): RT
1,16 phiit, ES+ 489 (M+H").

Budc 3: (3E)-3-[[1-(metoxymetyl)-4-metyl-5-oxo-2H-pyrol-2-yl]Joxymetylen]-
1,3a,4,8b-tetrahydroindeno[1,2-b]pyrol-2-on (hop chét Ib-1)

B6 sung HCI trong dioxan (4 M, 0,65ml) vao dung dich tert-butyl (3E)-3-[[1-
(metoxymetyl)-4-metyl-5-oxo0-2H-pyrol-2-ylJoxymetylen]-2-o0x0-4,8b-dihydro-3aH-
indeno|[1,2-b]pyrol-1-carboxylat (hop chét Ia-1, 0,254g, 0,51mmol) trong diclometan
(5ml). Sau 10 phut, bd sung dung dich NaHCO; bdo hoa va chiét 16p nuéc bang
diclometan. Sy cac 16p hiru co két hop trén Na,SO, va lam bay hoi dung méi. Tinh

ché phan cin bang sic ky nhanh trén silic oxit dé tao ra (3E)-3-[[1-(metoxymetyl)-4-
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metyl-5-oxo-2H-pyrol-2-ylJoxymetylen]-1,3a,4,8b-tetrahydroindeno[ 1,2-b]pyrol-2-on
Tb-1 (52mg, 26%) duéi dang gdbm; LCMS: RT 0,81 phut; ES+ 353 (M+Na"); '"H NMR
(400MHz, CDCl3): § ppm 1,60 (s, 9 H), 1,98 (s, 3H), 3,16 - 3,38 (m, 5H), 3,74 (m
1H), 4,56 (d, 1H) 4,96 (d, 1H), 5,70 (d, 1H), 5,83 (s, 1H), 6,63 (s, 1H), 7,17 - 7,29 (m,
4H), 7,65 (d, 1H).

Quy trinh twong ty dugc dung dé didu ché cac hop chét sau:

H
N O
N
© N
O
SN
(Ib-2)
© (3E)-3-[(4-metyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-

tetrahydroindeno[1,2-b]pyrol-2-on (Ib-2); LCMS: RT 0,92 phut; ES+ 373 (M+H+); 'H
NMR (400MHz, CDCls): 8 ppm 1,92 (s, 3H), 2,45 (m, 1H), 3,06 - 3,21 (m, 1H), 3,57 -
3,73 (m, 1H), 4,86 - 4,95 (m, 1H), 6,69 (s, 0,5H), 6,75 (s, 0,5H), 6,91 (s, 1H), 6,97 -
7,32 (m, 6 H), 7,39 - 7,49 (m, 2H), 7,60 (d, 2H), 8,35 - 8,47 (s, 1H).

(Ib-8)

@ (3E)-3-[(4-metyl-5-0x0-1-(4-flo-phenyl)-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindenol[ 1,2-b]pyrol-2-on (hop chét Ib-8); LCMS (Phuong ph4n A): RT 0,93
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phut; ES+ 391 (M+HY). 'H NMR (400MHz, CDCly): 5 ppm 2,04 va 2,05 (m, 3H), 2,56
va 2,95 (dd, 1H), 3,24 va 3,38 (dd, 1H), 3,72-3,79 va 3,80-3,86 (m, 1H), 5,04 (t, 1H),
6,10 va 6,16 (m, 1H), 6,28 (s, 1H), 6,69 (g, 1H), 7,03-7,13 (m, 3H), 7,15-7,29 (m, 3H),
7,47-7,56 (m, 2H).

H o)
F
X
0 N
0
=

Ve (Ib-9)
© (3E)-3-[(4-metyl-5-0x0-1-(3-flo-phenyl)-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[ 1,2-b]pyrol-2-on (hop chit Ib-9); LCMS (Phuong phép A): RT 0,93
phat, ES+ 782 [2(M+H")]; 0,94 phut, ES+ 782 [2(M+H))]. 'H NMR (400MHz,
-CDCls): & ppm 2,03 va 2,05 (s, 3H), 2,67 va 2,97 (dd, 1H), 3,25-3,45 (m, 1H), 3,77 va
3,84 (m, 1H), 5,04 (t, 1H), 6,15 va 6,21 (s, 1H), 6,70 (s, 1H), 6,79 (s, 1H), 6,91 (m,
1H), 7,03-7,29 (m, 4H), 7,30-7,57 (m, 3H).

Yo (b-10)
© (3E)-3-[(4-metyl-5-ox0-1-(2-flo-phenyl)-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[ 1,2-b]pyrol-2-on (hop chat Ib-10); LCMS (Phwong phap B): RT 1,35
phat, ES+ 782 [2(M+H")]. 'H NMR (400MHz, CDCl;): 8 ppm 2,09 va 2,11 (s, 3H),
2,55 va 2,88 (dd, 1H), 3,21 va 3,34 (dd, 1H), 3,72 va 3,80 (m, 1H), 5,02-5,09 (m, 1H),
6,14 va 6,21 (s, 1H), 6,78 (s, 1H), 7,00-7,50 (m, 9H).

-105-



29219

F
s Or
0 N
(0]

SN

Me (Ib-11)
® (3E)-3-[(4-metyl-5-0x0-1-(3,5-diflo-phenyl)-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[ 1,2-b]pyrol-2-on (hop chit Ib-11); LCMS (Phwong phip A): RT
0,96 phat, ES+ 818 [2(M+H")]; RT 0,98 phut, ES+ 818 [2(M+H)]. 'H NMR
(400MHz, CLOROFORM-d) & 2,06 va 2,08 (s, 3H), 2,80 va 3,06 (d, 1H), 3,35-3,58
‘(m, 1H), 3,77-3,98 (m, 1H), 5,09 (t, 1H), 6,16 va 6,20 (s, 1H), 6,60-6,91 (m, 3H), 7,01-
7,46 (m, 6H).

ZT
)

(Ib-12)

® (3E)-3-[(4-metyl-5-ox0-1-(2,6-diflo-phenyl)-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-

tetrahydroindeno[1,2-b]pyrol-2-on (hop chit Ib-12); LCMS (Phwong phap A): RT
0,91 phut, ES+ 818 [2(M+H")]. 'TH NMR (400MHz, CDCls): 8 ppm 1,98 va 2,00 (s,
3H), 2,61 va 2,80 (dd, 1H), 3,18 va 3,27 (dd, 1H), 3,63 va 3,76 (m, 1H), 4,94 va 4,96
(s, 1H), 5,93 va 5,96 (s, 1H), 6,49 (s, 1H), 6,71 (s, 1H), 6,88-7,32 (m, 7H).
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(Ib-13)

® (3E)-3-[(4-metyl-5-ox0-1-(3,5-bistriflometyl-phenyl)-2H-pyrol-2-yl)oxymetylen]-
1,3a,4,8b-tetrahydroindeno[ 1,2-b]pyrol-2-on (hop chit Ib-13); LCMS (Phuong phéap
A): RT 1,09 phat, ES+ 509 (M+H"); RT 1,10, ES+ 509 (M+H"). 'H NMR (400MHz,
CDCls): & ppm & 2,07 va 2,08 (s, 3H), 2,67 va 3,04 (dd, 1H), 3,37-3,51 (m, 1H), 3,71-
3,79 va 3,86-3,95 (m, 1H), 5,04 va 5,09 (d, 1H), 6,09-6,18 (m, 1H), 6,26 va 6,33 (s,
1H), 6,76-6,81 (m, 1H), 7,01-7,10 (m, 1H), 7,15-7,33 (m, 3H), 7,70 (s, 1H), 8,30 va
8,31 (s, 2H).

\

\
] ///
N
\1850
\

® (3E)-3-[(4-metyl-5-0x0-1-prop-2-ynyl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-

tetrahydroindeno[ 1,2-b]pyrol-2-on (Ib-6); LCMS: RT 0,84 phut; ES+ 335 (M+H+); Tty
NMR (400MHz, CDCls): 8 ppm 1,98 (s, 3H) 2,05 (s, 1H), 2,23 - 2,31 (m, 1H), 3,11
(dd,1H), 3,49 (dd, 1H), 3,83 (m, 1H), 4,55 - 4,64 (m, 1H), 5,12 (d, J=8,07 Hz, 1 H,)
5,78 - 5,86 (m, 1H), 6,57 - 6,68 (m, 2H) 7,14 (dd, 1H), 7,21 - 7,32 (m, 4H)

(Ib-6)
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(Ib-3)

o (3E)-3-[(4-metyl-5-0x0-1-metoxy-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[1,2-b]pyrol-2-on (Ib-3); LCMS: RT 0,82 phut; ES+ 327 (M+H+); 'H
NMR (400MHz, CDCl;): & ppm 7,18-7,37 (m, 5H), 6,87 (br. s., 1H), 6,44-6,58 (m,
1H), 5,65-5,71 (m, 1H), 5,13 (d, J=7,7 Hz, 1H), 3,91-4,01 (m, 1H), 3,89 (d, J=2,6 Hz,
3H), 3,50 (dd, J=17,1, 9,7 Hz, 1H), 3,13 (d, J=16,9 Hz, 1H), 1,93-1,99 ppm (m, 3H)

(Ib-5)

o (3E)-3-[(4-metyl-5-oxo0-1-xyclopropyl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
‘tetrahydroindeno[1,2-b]pyrol-2-on (Ib-5); LCMS: RT 0,83 phut; ES+ 337 (M+H+); 'H
NMR (400MHz, CDCls): & ppm 0,68 - 0,97 (m, 4H), 1,93 (s, 3H), 2,52 - 2,65 (m, 1H),
3,10 (dt, 1H), 3,40 - 3,55 (m, 1H), 3,92 (m, 1H), 5,02 - 5,20 (d, 1H), 5,54 (s, 1H), 6,43
- 6,62 (m, 2H), 7,19 - 7,34 (m, 5H).

-108-



29219

e (3E)-3-[(4-metyl-5-ox0-1-(2,2,2-trifloetyl)-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[1,2-b]pyrol-2-on (Ib-7); LCMS: RT 0,90 phut; ES+ 379 (M+H+); 'H
NMR (400MHz, CDCls): 8 ppm 7,21-7,31 (m, 4H), 7,06 (dd, 1H), 6,67 (t, 1H), 6,41
(br. s., 1H), 5,79 (br. s., 1H), 5,11 (d, 1H), 4,35 (m, 1H), 3,88-3,96 (m, 1H), 3,56-3,70
(m, 1H), 3,49 (m, 1H), 3,01-3,11 (m, 1H), 1,97 (s, 3H).

ZT
(@)

N
\Lf 0
Me
(Ib-14)

e (3E)-3-[(4-metyl-5-ox0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-6-phenyl-piperidin-2-
on (hop chit Ib-14); LCMS (Phuong phap A): RT 0,94 phat; ES+ 375 (M+H"); 'H
NMR (400MHz, CDCl3): & ppm 1,49 - 1,77 (m, 1H), 1,93 - 2,08 (m, 4H), 2,17 - 2,35
‘(m, 1H), 2,45 - 2,61 (m, 1H), 4,43 - 4,57 (m, 1H), 5,83 (br. s., 1H), 6,10 - 6,17 (m,
1H), 6,69 (t, 1H). 7,14 - 7,47 (m, 9 H), 7,49 - 7,64 (m, 2H).

(Ib-15)

o (3E)-3-[(4-dimetyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,6a-

tetrahydroxyclopenta[b]pyrol-2-on (hop chdt Ib-15); LCMS (Phuong phip A): RT
0,82 phut; ES+ 323 (M-+H"); 'H NMR (400MHz, CDCls): & ppm 1,96 - 2,06 (m, 3H),
2,00-2,32 (m, 1H), 2,60-2,84 (m, 1H), 3,46-3,66 (m, 1H), 4,57 (s, 1H), 5,53-5,83 (m,
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2H), 5,90 (br. s., 1H), 6,15 (m, 1H), 6,66 (m, 1H), 7,07 (m, 1H), 7,17-7,25 (t, 1H),
7,35-7,45 (m, 2H), 7,54-7,64 (m, 2H).

Me Me n O
X
O N
0
SN
(Ib-16)

e (3E)-8,8-dimetyl-3-[(4-metyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-
3a,4,5,6,7,8b-hexahydro-1H-indeno[ 1,2-b]pyrol-2-on  (hop chit 1Ib-16); LCMS
(Phuong phap A): RT 1,08 phut; ES+ 405 (MA+11+); 'H NMR (400MHz, CDCl3): &
ppm 0,95 - 1,05 (m, 6 H), 1,31-1,45 (m, 2H), 1,56-1,68 (m, 2H), 1,71-1,90 (m, 2H),
1,96 (s, 3H), 2,00-2,22 (m, 1H), 2,42- 2,70 (m, 1I1), 3,36-3,56 (m, 1H), 4,44-4,61 (m,
1H), 5,71 (s, 1H), 6,06-6,22 (m, 1H), 6,59-6,71 (m, 1H), 6,99-7,11 (m, 1H), 7,15-7,23
(m, 1H), 7,33-7,43 (m, 2H), 7,54-7,62 (m, 2H).
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X
O N
0]
—
Me

(Ib-17)

e(3E)-3-[(3,4-dimetyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,6a-
tetrahydroxyclopenta[b]pyrol-2-on (hop chit Ib-17); LCMS (Phuong phdp A): RT
0,85 phit; ES+ 337 (M+H"); '"H NMR (400MHz, CDCl;): 8 ppm 1,92 (s, 3H), 1,97 (s,
3H), 2,05 (d, 0,5H), 2,29 - 2,39 (m, 0,5H), 2,62 - 2,91 (m, 1H), 3,47 - 3,69 (m, 1H),
4,57 (m, 1H), 5,56 - 5,85 (m, 2H), 5,96 (s, 1H), 6,22 (br. s., 1H), 6,97 (m, 1H), 7,12 -
7,22 (t, 1H), 7,31-7,42 (d, 2H), 7,51 - 7,63 (t, 211).
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(Ib-18)

e(3E)-3-[(3,4-dimetyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-6-phenyl-
piperidin-2-on (hop chat Ib-18); LCMS (Phuong phap A): RT 0,98 phut; ES+ 389
(M+H"); "H NMR (400MHz, CDCl5): & ppm 1,63 - 1,77 (m, 1H), 1,93 (s, 3H), 2,00 (s,
3H), 2,00 - 2,09 (m, 1H), 2,21 - 2,38 (m, 1H), 2,51 - 2,65 (m, 1H), 4,50 (dt, 1H), 5,65
(s, IH), 5,95 (s, 1H), 7,13 - 7,21 (m, 1H), 7,22 - 7,41 (m, 8 H), 7,52 - 7,62 (m, 2H).

//CF3
N
6]
=
Me
(Ib-19)
@ (3E)-3-[[3,4-dimetyl-5-0x0-1-(2,2,2-trifloetyl)-2H-pyrol-2-ylJoxymetylen]-

1,3a,4,8b-tetrahydroindeno[ 1,2-b]pyrol-2-on (hgp chit Ib-19); LCMS (Phuong phép
A): RT 0,91 phut; ES+ 393 (M+H"); '"H NMR (400MHz, CDCl;): & ppm 1,89 (s, 3H),
1,96 (s, 3H), 2,99 - 3,14 (m, 1H), 3,43 - 3,69 (m, 2H), 3,88 - 4,00 (m, 1H), 4,24 - 4,42
(m, 1H), 5,06 - 5,19 (m, 1H), 5,60 (br. s., 1H), 6,91 (br. s., 1H), 6,97 (d, 1H) 7,19 -
7,40 (m, 4H).
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(Ib-20)

@ (3E)-3-[(4-metyl-5-ox0-1-(3,5-bistriflometyl-phenyl)-2H-pyrol-2-yl)oxymetylen]-
1,3a,4,8b-tetrahydroindeno[1,2-b]pyrol-2-on (hop chat Ib-20); LCMS (Phuong phap
B): RT 1,46 phat, ES+ 776 [2(M+H")]. '"H NMR (400MHz, CDCl;): & ppm 1,93 va
1,95 (s, 3H), 2,01 va 2,02 (s, 3H), 2,58 va 2,95 (dd, 1H), 3,26 va 3,42 (dd, 1H), 3,74-
3,81 va 3,82-3,89 (m, 1H), 5,02 va 5,05 (d, 1H), 5,98 va 6,03 (s, 1H), 6,31 (s, 1H),
6,98-7,07 (m, 1H), 7,14-7,29 (m, 4H), 7,35-7,43 (m, 2H), 7,54-7,63 (m, 2H).

(Ib-24)

@ (3E)-3-[(3,4-dimetyl-5-0x0-1-thiazol-2-yl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[ 1,2-b]pyrol-2-on (hgp chét Ib-24); LCMS (Phuong phép B): RT 1,42
phat, ES+ 394 (M+H"). '"H NMR (400MHz, CDCl3): 3 ppm 1,95 va 1,97 (s, 3H), 2,06
va 2,07 (s, 3H), 2,94 va 3,03 (dd, 1H), 3,34-3,50 (m, 1H), 3,86-3,96 (m, 1H), 5,05 va
5,07 (bs, 1H), 6,27-6,31 (m, 1H), 6,52-6,59 (m, 1H), 6,99 (dd, 1H), 7,11-7,29 (m, 3H),
7,36-7,54 (m, 2H).
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Me
(Ib-25)

@ (3E)-3-[[3,4-dimetyl-5-ox0-1-(3-thienyl)-2H-pyrol-2-ylJoxymetylen]-1,3a,4,8b-
tetrahydroindeno[1,2-b]pyrol-2-on (hop chit 1b-25); LCMS (Phuong phap A): RT
0,94 phat, ES+ 393 (M+H"); RT 0,95 phuat, ES+ 393 (M+H"). 'H NMR (400MHz,
CDCl3): 6 ppm 1,92 va 1,94 (s, 3H), 2,00 (s, 3H), 2,86 va 3,05 (dd, 1H), 3,39-3,54 (m,
1H), 3,85-3,98 (s, 1H), 5,08 (m, 1H), 5,87 (d, 1H), 6,08 (bs, 1H), 7,01 (dd, 1H), 7,13-
7,48 (m, 6H).

.
:

Me

(Ib-26)

@ (3E)-3-[(3,4-dimetyl-5-0x0-1-(4-phenylphenyl)-2H-pyrol-2-yl)oxymetylen]-
1,3a,4,8b-tetrahydroindeno[1,2-b]pyrol-2-on (hop chat Ib-26); LCMS (Phuong phap
A): RT 1,09 phat, ES+ 463 (M+H"). '"H NMR (400MHz, CDCl5): & ppm 1,94 va 1,96
(bs, 3H), 2,03 va 2,04 (bs, 3H), 2,62 va 2,98 (dd, 1H), 3,27 va 3,43 (dd, 1H), 3,78-3,90
(m, 1H), 5,04 (t, 1H), 6,02 va 6,07 (bs, 1H), 6,42 (bs, 1H), 6,90-7,86 (m, 13H).
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(Tb-27)

@ (3E)-3-[(3-metyl-5-0x0-1-phenyl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[1,2-b]pyrol-2-on (hgp chat 1b-27); LCMS (Phuong phap A): RT
0,89 phat, ES+ 373 (M+H"). '"H NMR (400MHz, CDCls): & ppm 2,11-2,13 (m, 3H),
2,60 va 2,94 (dd, 1H), 3,28 va 3,42 (dd, 1H), 3,75-3,90 (m, 1H), 5,04 (dd, 1H), 6,04 va
6,09 (s, 1H), 6,12 (bs, 1H), 7,02-7,30 (m, 6H), 7,36-7,44 (m, 2H), 7,51-7,58 (m, 2H).

Me

(Ib-28)

@ (3E)-3-[(3.4-dimetyl-5-0x0-1-(4-triflometyl-phenyl)-2H-pyrol-2-yl)oxymetylen]-
1,3a,4,8b-tetrahydroindeno[1,2-b]pyrol-2-on (hop chit Ib-28); LCMS (Phuong phép
A): RT 1,06 phiit, ES+ 455 (M+H"). "H NMR (400MHz, CDCl;): & ppm 1,94 va 1,99
(s, 3H), 2,03 va 2,04 (s, 3H), 2,56 (dd, 0,5H), 2,98 (dd, 0,5H), 3,26 - 3,50 (m, 1H),
3,73 - 3,91 (m, 1H), 5,04 (m, 1H), 6,06 va 6,11 (s, 1H), 6,30 (s, 1H), 6,94 va 7,02 (s,
1H), 7,12 - 7,31 (m, 4H) 7,53 - 7,72 (m, 2H) 7,82 (m, 2H).
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(Ib-29)

@® (3E)-3-[(3,4-dimetyl-5-0x0-1-(3-triflometyl-phenyl)-2H-pyrol-2-yl)oxymetylen]-
1,3a,4,8b-tetrahydroindeno[1,2-b]pyrol-2-on (hgp chit Ib-29); LCMS (Phwong phap
A): RT 1,04 phit, ES+ 455 (M+H"). "H NMR (400MHz, CDCl5): § ppm 1,94 va 1,95
(s, 3H), 2,03 va 2,04 (s, 3H), 2,60 (dd, 0,5H), 2,99 (dd, 0,5H), 3,31 - 3,52 (m, 1H),
3,72 - 3,93 (m, 1H), 5,02 va 5,06 (d, 1H) 6,03 va 6,09 (s, 1H), 6,69 (s, 1H), 6,92 va
6,99 (s, 1H), 7,12 - 7,30 (m, 4H), 7,38 - 7,55 (m, 2H), 7,79 (s, 0,5H), 7,93 (d, 0,5H),
7,95 (s, 1H) 8,12 (d, 0,5H)

(Ib-30)

@ (3E)-3-[(3,4-dimetyl-5-0x0-1-[3,4-bis(triflometyl)phenyl]-2H-pyrol-2-
yl)oxymetylen]-1,3a,4,8b-tetrahydroindeno[ 1,2-b]pyrol-2-on (hop chét Ib-30); LCMS
(Phuong phap A): RT 1,15 phuat, ES- 521 (M-H"). 'H NMR (400MHz, CDCl;): & ppm
1,96 va 1,98 (s, 3H), 2,07 (s, 3H), 2,70 (dd, 0,5H), 3,07 (dd, 0,5H), 3,37 - 3,59 (m,
1H), 3,70 - 3,83 (m, 0,5H), 3,86 - 4,00 (m, 0,5H), 5,04 (d, 0,5H), 5,10 (d, 0,5H), 6,10
va 6,14 (s, 1H), 6,53 (s, 1H), 6,91-6,94 (m, 1H), 7,03 - 7,32 (m, 4H), 7,67 (s, 1H), 8,31
(s, 1H), 8,33 (s, 1H).
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(Ib-31)

8 ((3E)-3-[(3,4-dimetyl-5-0x0-1-pyrimidin-5-yl-2H-pyrol-2-yl)oxymetylen]-
1,3a,4,8b-tetrahydroindeno[1,2-b]pyrol-2-on (hgp chét Ib-31); LCMS (Phwong phap
A): RT 0,77 phtt, ES+ 389 (M-H").

(Ib-32)

® (3E)-3-[(3.4-dimetyl-5-0x0-1-pyrazin-2-yl-2H-pyrol-2-yl)oxymetylen]-1,3a,4,8b-
tetrahydroindeno[ 1,2-b]pyrol-2-on (hop chit Ib-32); LCMS (Phwong phap A): RT
0,86 phut, ES+ 389 (M-H").

Vi du P2-2:

Ve (Ta-21)

bé dung dich 3-(hydroxymetyliden)-3,3a,4,8b-tetrahydro-2H-indeno[1,2-

b]furan-2-on (1,13g, 5,59mmol in 1,2-dimetoxyetan (60ml)) trong argon ngudi xudng
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0 °C va bd sung kali tert-butylat (0,63g, 5,59mmol). Sau khi khudy trong thoi gian 10
phtt & nhiét do 0 °C, bd sung dung dich 2-clo-4-metyl-1-phenyl-2H-pyrol-5-on (hop
chét I11-2) (1,16g, 5,59mmol) trong 1,2-dimetoxyetan (10ml) va khuéy hén hop phan
ung & nhiét do trong phong trong thoi gian 16 gio. Bé sung nuéc va etyl axetat va
chiét 16p nude bang etyl axetat. Rira cc 16p hitu co két hop bang nude mudi, sdy trén
Na,SOy va 1am bay hoi dung méi. Tinh ché phan cin bing HPLC diéu ché dé tao ra 3-
metyl-5-{[(E)-(2-0x0-4,8b-dihydro-2H-indeno[ 1,2-b]furan-3(3aH)-yliden)metyljoxy} -
1-phenyl-1,5-dihydro-2H-pyrol-2-on Ia-21 dudi dang chét rin mau tring va hdn hop
1,2/1 cta cac chit ddng phan khong dbi quang (0,378g, 18%); LCMS (Phuong phép
A): RT 0,99 phat; ES+ 374 (M+H"); '"H NMR (400MHz, CDCls): & ppm 2,05 va 2,07
(t, 3H), 2,58 va 2,95 (dd, 1H), 3,22 va 3,35 (dd, 1H), 3,76-3,89 (m, 1H), 5,88 (t, 1H),
6,21 va 6,28 (m, 1H), 6,69 (m, 1H), 7,01-7,35 (m, 5H), 7,38-7,49 (m, 3H), 7,55 (m,
2H).

Quy trinh twong tr dugc ding dé diéu ché cac hop chit sau:

O Fc

Me

(Ia-22)

@ 1-[3,5-bis(triflometyl)phenyl]-4-metyl-2-[ (E)-(2-0x0-4,8b-dihydro-3aH-indeno[ 1,2-
b]furan-3-yliden)metoxy]-2H-pyrol-5-on (hop chét Ia-22); LCMS (Phuong phép A):
RT 1,16 phut, ES+ 510 (M+H"); RT 1,17 phat, ES+ 510 (M+H"); 'H NMR (400MHz,
CDCl): 6 ppm 2,08 va 2,10 (bs, 3H), 2,70 va 3,05 (dd, 1H), 3,35-3,50 (m, 1H), 3,75-
3,83 va 3,88-3,98 (m, 1H), 5,90 va 5,93 (d, 1H), 6,33 va 6,39 (bs, 1H), 6,77-6,81 (m,
1H), 7,04-7,37 (m, 4H), 7,46 (dd, 1H), 7,72 (bs, 1H), 8,27 va 8,30 (bs, 2H).
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(Ta-23)

3,4-dimetyl-5-{[(E)-(2-0x0-4,8b-dihydro-2H-indeno[ I,2-b]furan-3(3aH)
yliden)metyl]oxy}-1-phenyl-1,5-dihydro-2H-pyrol-2-on  (hop chit Ia-23); LCMS
(Phuong phap B): RT 1,64 phat, ES+ 388 (M+H"); 'H NMR (400MHz, CDCl5): &
ppm 1,94 va 1,96 (m, 3H), 2,01 va 2,03 (m, 3H), 2,60 va 2,97 (dd, 1H), 3,26 va 3,40

(dd, 1H), 3,79-3,92 (m, 1H), 5,88 (t, 1H), 6,03 va 6,08 (bs, 1H), 7,02-7,59 (m, 10H).

Céc bang 2, 3 va 4 duéi day cung cp dir liéu vat Iy vé cac hop chét c6 cong

thire (I) theo sang ché dirgc tao ra theo cach twong tu nhau bang hé phurrong phap dugc

mo ta & trén.

Bang 2: Céc hop chét ¢6 cong thirc (IA) va hé vong A, trong d6 Y, 1a NR”: Y,, R, X°

va X* 12 nhu da duoc xac dinh.

Yy
~. 0]
X3
X
(Y
Hop chét |Y, R’ X3 X, [Phuong |[Duytri |[Khdi lwong
phap (phtt)
LCMS
Ib-1 NH CH,0OMe H Me |A 0,81 353 (M+Na")
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Ib-2 NH Ph H Me 0,92 373 M+H")
Ib-3 NH OMe H Me 0,82 327 (M+H")
Ib-6 NH CH,CCH H Me 0,84  |335(M+H)
Ib-7 NH CH,CF; H Me 0,90 379 (M+H")
Ib-5 NH CH(CH,CH,) H Me 0,83  [337 (M+H")
Ib-4 NH Bn H Me 0,93 387 (M+H")
Ta-1 NBoc |[CH,OMe [H Me 1,07  |441 (M+H)
Ta-2 NBoc [Ph H Me 1,14 472 (M+H))
Ta-3 NBoc |OMe H Me 1,06 (490
(M+MeCN-+Na")
la-6 NBoc |CH,CCH H Me 1,08 435 (M+H")
Ta-7 NBoc |CH,CF; H Me 1,14 479 (M+H")
Ia-5 NBoc |CH(CH,CH,) H Me 1,09 437 (M+H)
[a-19  NBoc |CH,CF; Me |Me 1,14 479 (M+H")
Ib-19 [NH CH,CF; Me  |Me 0,91  [393 (M+H")
Ia-8 NBoc |(4-F)Ph H Me 1,94 491 (M+H")
Ib-8 NH (4-F)Ph H Me 0,93 391 (M+H")
Ia-9 NBoc  [(3-F)Ph H Me 1,15 490 (M-H")
Ib-9 NH (3-F)Ph H Me 0,93/  |782 [2(M+H")]
0,94

-119-




29219

la-10  |[NBoc |(2-F)Ph H Me 1,12 491 (M-H")
Ib-10  |[NH (2-F)Ph H Me 1,35  [782 [2(M+H)]
Ta-11 NBoc |(3,5-F)Ph  [H Me 2,00/ 509 (M+H")
2,03
Ib-11  [NH (3,5-F)Ph  H Me 0,96/ |818 [2(M+H")]
0,98
lIa-12 NBoc |(2,6-F)Ph H Me 1,12 509 (M+H")
Ib-12  [NH (2,6-F)Ph  [H Me 0,91 818 [2(M+H")]
Ia-13  |[NBoc |(3,5-CF;)Ph [H Me 1,29  |607(M-H")
Ib-13  [NH (3,5-CF;)Ph  [H Me 1,09/ |509 (M+H")
1,10
[a-20  [NBoc [Ph Me  |Me 1,96 497 (M+H")
Ib-20  NH Ph Me  |[Me 1,46 |776 [2(M+H")]
[a-21 o) Ph H Me 0,99 374 (M+H")
Ta-22 O (3,5-CF;)Ph [H Me 1,16/  |510 (M+H")
1,17
Ia-23 O Ph Me |Me 1,64 388 (M+H")
la-24  [NBoc |-(2-thiazoyl) Me  |[Me 1,90  |495 (M+H")
Ib-24 NH -(2-thiazoyl) [Me  [Me 1,42 394 (M+H")
Ia-25 NBoc |-(3-thienyl) [Me  |[Me 1,18 493 (M+H")
Ib-25  |NH -(3-thienyl) |[Me  |Me 0,94/  [393 (M+H")
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0,95
[a-26  |[NBoc |(4-Ph)Ph Me |[Me |A 1,28  |563 (M+H")
Ib-26  [NH (4-Ph)Ph Me [Me |A 1,09 463 (M+H")
Ta-27 NBoc [Ph Me H |A 1,12 471 (M-H)
Ib-27  [NH Ph Me H |A 0,89  [373 (M+H")
[a-28 NBoc [(4-CF5)Ph [Me Me |A 1,26 554 (M+H")
Ib-28 NH (4-CF;)Ph  [Me [Me |A 1,06 455 (M+H")
[a-29  [NBoc |(3-CF;)Ph  |[Me |[Me |A 1,31 554 (M+H)
Ib-29  [NH (3-CF;)Ph  Me [Me |A 1,04 455 (M+H")
Ia-30 NBoc |(3,5-CF;)Ph Me  [Me |A 1,32 662( M+H")
Ib-30  |NH (3,5-CF;)Ph [Me  Me |A 1,15 |521 (M-H)
[a-31 NBoc |1-pyrimidin- |Me Me (A 1,09 489 (M+H")
5-yl
Ib-31 NH l-pyrimidin- Me  [Me |A 0,77 389 (M+H")
5-yl
la-32 NBoc |1-pyrazin-2-yl|Me Me |A 1,16 489 (M+H")
Ib-32 NH 1-pyrazin-2-yl|Me Me |A 0,86 389 (M+H")

Bang 3: Céc hop chit c6 cong thic (ID) va hé vong D, trong d6 Y; 1a NR’: Y,, R®, X°

va X* nhu da duoc xac dinh.
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@]
Y2
X
(0]
Yy
~ 0
X3
X
)
Hop Y, R’ X5 X, |Phuong |Duy tri Khdi lugng
chét phap (phut)
LCMS
la-17 NBoc | Ph Me Me | A 1,09 895
(2M+Na");
Ib-17 NH Ph Me Me | A 0,85 337 M+H")

Béng 4: Cac hop chat ¢6 cong thire (IF) va hé vong F, trong d6 Y 1a NR”: Y,, R®, X°

va X* 1a nhu da duge x4c dinh.

(IF)
Hop Y, R’ |X; X4 | Phuong | Duy tri Khéi lwong
chét phap (phut)
LCMS
Ia-8 NBoc |Ph |H Me | A 1,13 475 (M+H")
[a-18 |[NBoc |Ph [Me |[Me |A 1,15 489 (M+H")
Ib-8 NH Ph |H Me |A 0,94 375 (M+H")
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Ib-18

NH

Ph

Me

Me 0,98 389 (M+H")

Bang 5: Céac hop chét c6 cong thire (IV)

V)

Hop X; | Xy |R 'H NMR (400MHz, CDCI;) & ppm

chét

V-1 H |Me |CH,OMe |6,65 (1H, s), 5,50 (1H, d), 4,90 (1H, d), 4,73 (1H,
d), 3,97 (1H, d), 3,33 (3H, s), 1,90 (3H, s)

V-3 H |Me |OMe 6,47 (1H, s), 5,47 (1H, s), 3,93 (3H, s), 1,91 (3H,
s).

V-5 H |Me |CH(CH, |6,49 (1H, s), 5,22 (1H, brs), 3,61 (1H, brs), 2,61

CH,) (1H, m), 1,83 (3H, s), 1,01-0,66 (4 H, m).

V-6 H |Me |CH,CCH |6,65 (1H, s), 5,52 (1H, d), 4,53 (1H, d), 4,02 (1H,
d), 2,27 (1H, s), 2,20 (1H, d), 1,94 (3H, s).

V-7 H |Me |CH,CF; |6,69(1H,s), 5,48 (2H, d), 4,25 (1H, m), 3,82 (1H,
m), 2,50 (1H, d), 1,94 3H, s)

V-8 Me | Me |CH,CF; |5,25 (d, 1H), 4,18 (dd, 1H), 3,71-3,83 (m, 1H),
3,47 (d, 1H), 2,00 (s, 3H), 1,78 (t, 3H)

V-9 H |Me |(4-F)-Ph |7,64-7,68 (m, 2H), 7,02-7,09 (m, 2H), 6,66 (m,
1H), 5,78 (m, 1H), 2,83 (d, 1H), 1,89 (m, 3H)
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IV-10 |H |Me |(3-F)-Ph |7,66 (dt, 1H), 7,53 (dd, 1H), 7,32-7,41 (m, 1H),
6,89 (td, 1H), 6,73 (bt, 1H), 5,88 (bs, 1H), 2,47-
2,63 (m, 1H), 1,93 (m, 3H)
IV-11 |H |Me |(2-F)-Ph |745 (td, 1H), 7,13-7,33 (m, 3H), 6,71 (bt, 1H),
5,85 (bd, 1H), 2,52 (bd, 1H), 1,98 (bt, 3H)
IV-12 |H |[Me |@3,5-F)- |738-7,46 (m, 2H), 6,69-6,73 (m, 1H), 6,59 (tt,
Ph 1H), 5,77 (bs, 1H), 3,10 (bs, 1H), 1,86 (bt, 3H)
IV-13 |H |Me |(26-F)- |732@m, 1H), 7,00 (t, 2H), 6,76 (m, 1H), 5,70 (bs,
Ph 1H), 2,33 (bs, 1H), 1,99 (bs, 3H)
IvV-14 |H |Me |@3,5- 8,29 (bs, 2H), 7,61 (bs, 1H), 6,75 (m, 1H), 5,89
CF;)-Ph | (bd, 1H), 3,45 (bd, 1H), 1,81 (bs, 3H)
IV-15 | Me | Me |-(3- 7,52 (dd, 1H), 7,48 (dd, 1H), 7,27 (dd, 1H), 5,46
thienyl) | (d, 1H), 3,11 (d, 1H), 2,01 (s, 3H), 1,60 (s, 3H)
IV-16 |Me|Me |1- 1,92 (m, 3H), 2,11 (s, 3H), 5,70 (s, 1H), 8,97 (s,
pyrimidin | 1H), 9,24 (s, 2H).
Vi DU SINH HOC

A. Sy nay mam cua hat Orobanche

Téc dong ciia cac hop chét c6 cong thirc (1) 1én sy ndy mam cta hat Orobanche

cumana Wallr. duge danh gia trén gidy loc soi thuy tinh (GFFP) trong dia petri. Hat

duoc diéu hoa trudc & do am va nhiét do thich hgp dé trd nén dap tmg voi cac chat

kich thich nay mam hoa hoc cu thé.

Hoa tan cic hop chat thir nghiém trong DMSO (10 000mgl™) v Iuu trit & nhiét

d6 trong phong trong binh khir 4m c6 chét hat nude. Hoa tan dung dich gbe voi nude

da khir ion tiét tring dén ndng d6 thir nghiém cudi cling thich hop.
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Cac hat O. cumana gibng 'F' duoc gom tir canh déng huéng duong &
Manzanilla (Seville, Tdy Ban Nha) vao nam 2008 (16 hat IN153) va luu gitt & nhiét do
phong. Pé tach hat ra khéi manh v& hitu co ning, sir dung k¥ thuat tuyén néi sucroza
cai bién nhu duge mo ta boi Hartman & Tanimonure (Plant Disease (1991), 75, 494).
Céc hat giéng dugc db day vao trong phéu tach va dugc khudy trong nude. Khi cac hat
gidng ndi 1én mat nude, phan nude chira manh vun ning dugc bé di. Tai tao huyén phu
hat trong dung dich sucroza 2,5 M (trong lugng riéng bang 1,20) va dé manh v& ning
én dinh xubng dudi trong thoi gian 60 phit. Sau khi loai bd méanh v, khit trung hat
trong dung dich natri hypoclorit 1% va Tween 20 0,025% (thé tich/thé tich) trong thoi
gian 2 phut. Gan hat 1én hai 16p vai thua, rua bang nude da khir ion tiét tring va tai tao
huyén phti trong nudc da khir ion tiét tring. Phét déu 2ml huyén phu hat chira xap xi tir
150 dén 400 hat trén ban gidy loc soi thily tinh tiét tring (& 9mm) trong dia petri (&
9cm). Sau khi 1am w6t dia bang 3ml nuée khir ion vo triing, han kin cac dia petri bang
mang parafilm. U hat trong thoi gian 10 ngay & nhiét d6 20 °C trong t6i dé diéu hoa
hat. Pia trén c¢6 hat dd dugc didu hoa dugc siy nhanh, chuyén vao dia petri dugc xép
thing hang v&i dia GFFP khé, va lam u6t bang 6ml dung dich thir nghiém thich hop.
Thir nghiém céc hop chat c6 cong thirc (I) & cac ndng do 0,01, 0,1, va 1mg/l. Chét
trong dong strigolacton GR24 (duoc ban trén thi truong 1a hdn hop cac chit dong
phan) duoc dua vao lam ddi chimg dwong va DMSO 0,01% 14 ddi chiing 4m. TAt c4
cac xu ly dugc thir nghiém trong nam lan lap. U lai hat ¢ nhiét 6 20 °C trong 151 va

kiém tra su ndy mam vao 10 ngay sau.

Nhudém mau r& mam cta hat dd ndy mam trong thoi gian 5 phut bing muc xanh
(PELIKAN #4001, brc) trong axit axetic 5% theo Long et al (Seed Science Research
(2008), 18, 125). Sau khi nhud¢m mau, cic hat giéng dugc chup anh béng cach sir dung
gia duoc lip may anh SLR k§ thuat s& (Canon EOS 5D). Su nidy mam ctia 100 hat cho
mdi ban sao dugc danh gid trén anh k¥ thuat s6. Cac hat duoc xem 1a da nay mam khi

ré mam nhu ra khoi vo hat.

Két qua cua thir nghiém sy nay mam cia hat Orobanche dugc thé hién trong

Béang 6.

-125-



29219

Bang 6: Tac dong cua chét tuong tu strigolacton 1én su nay mam cia hat Orobanche

cumana da duoc didu hoa tir trude & 1mg/l

— Su nay mam (%)* —

Hop chat 0,1mg/l 0,01mg/1
Ib-5 73 68
Ib-7 26 46
Ia-7 8 34

*N=5x100 hat; d6i ching (DMSO 0,01%): nay mam 0,75%
B. Su nay mAam cia hat ngod

Téc dong cta cac hop chéat c6 cong thic (I) 1én su nay mam cua hat ngd NK

Falkone dudi ap luc lanh duge danh gia nhu sau.

Phéan loai hat ngé NK Falkone theo kich thudc bing cach sir dung 2 sang, mot
sang loai bé hat rt 16n va sang kia ¢6 15 tron c6 duong kinh tir 8 dén 9mm. Hat duoc

gitt lai boi sang thir hai duge ding cho thir nghiém sy nay mam.

Dit cac hat ngd trong cac dia 24 giéng (mdi dia duge coi nhu 12 mot don vi thi
nghiém hodc ban sao). Khéi dAu su nay mim bang cach bd sung 250 pl nude cAt chira
DMSO 0,5% cho mdi giéng 1am phuong tién dé hoa tan hop chét. Sir dung 8 ban sao
(tirc 13, 8 dia) cho mdi sy x4c dinh dic diém xir ly. Bit kin cac dia bing céch sit dung
14 kim loai bit kin (Polyolefin Art. Nr. 900320) ctia hang HI-BIOANALYTIK. Dit tat
c4 cac dia ndm ngang trén xe day trong budng diéu hoa & nhiét d6 15 °C hodc 23 °C
trong t61 hoan toan. Thi nghiém duoc bb tri trong thiét ké hoan toan ngiu nhién trong
budng diéu hoa c6 do 4m twong dbi 75%. Choc thing 14 kim loai, mot 16 cho mdi
giéng bang cach sir dung bng tiém sau 72 gio dbi v6i cac thi nghiém duge tién hanh &

nhiét d6 15 °C va sau 24 gio dbi v6i cac thi nghiém dugc tién hanh & 23 °C.
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Theo di sy nay mam theo thoi gian bang cach chup anh & cac thoi diém khac
nhau. Thuc hién phén tich anh ty dong véi macro duge phat trién béng cach sur dung
phan mém Image J. Tién hanh phan tich dong luc ciia sy ndy mam bang cach 1am khép
duong cong logistic voi mdi quan hé gitta % sw ndy mam va thoi gian d6i v6i moi dia

(tham s6 T50).

T50 1a thoi gian cAn dé mot nira s6 hat nay mam. Gia tri 4m cta T50 thé hién
tbc d6 nay mam nhanh hon. Tinh gia tri trung binh ctia cac tham s6 T50 dbi véi 8 ban
sao va xac dinh tham sb dong hoc dbi véi mdi duon cong nay mam. Dir 1iéu bdi dam
chi su khac biét dang ké v& mat théng ké 1am ting cudng su ndy mam giira cac gia tri
T50 cta hat duge xir Iy va dbi chimg (dugc xir ly bing ta duge rdng) (P<0,05) nhu
duogc phac hoa trong Bang 7.

Bang 7: Tac dong cua chét tuong tu strigolacton 1én su ndy mam ctia hat ngd trong

diéu kién 4p luc lanh (15°C) & cac nong do khac nhau.

T50 (% so voi dbi

Hop chit Ty 16(uM)* X
chung)

0,08 0,1

0,4 2
GR-24

2 -0,6

10 2.4

2 -4,0

10 3.4
Ib-3

50 -3,8

250 -5.5
1b-5 2 -0,8
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10 -4,3
50 -3,9
250 -5,8
0,4 -0,4
2 -2,5
Ib-2
10 -6,1
50 -6,2
2 1,5
10 -3,0
Ib-7
50 -3,3
250 -4,5
1 -2,6
5 -2,8
Ib-8
25 2,0
125 -2,3
0,2 1.0
1 -3,6
Ib-13
5 -3,6
25 -2,7
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0,2 -0,8

1 -4,8
Ib-9

5 -5,6

25 -5,2

0,4 1,2

2 -3,1
Ib-20

10 -3,2

50 -3,1

 Ndng d6 trong hop chét (I) trong 250ul nurée cAt chira DMSO 0,5%

® Péi chimg = 250 ul nude cit chira DMSO 0,5%
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YEU CAU BAO HO

1. Hop chat ¢6 cong thire (I)

trong do:
W' va W? doc 1ap nhau Ia O hoic S;

R! va R? doc 14p nhau 1a hydro, halogen, nitro, hydroxyl, xyano, C;-Cealkyl dugc thé
hoac khéng duoc thé, Cy-Cgalkoxy dugce thé hodc khong duoc thé, aryl dugc thé hoac
khong duogc thé, hodc heteroaryl dugc thé hoic khong dugce thé; hodc

R' va R? cung v6i nguyén tir cacbon ma ching gin vao tao ra vong cacbon 3-7 canh no
hodc khoéng no, thom hodc khong thom, duoc thé hodc khong duogc thé; hoac,

R' va R? cling v6i nguyén tir cacbon ma chiing gdn vao tao ra vong cacbon 4-7 canh no
hodc khoéng no, thom hodc khong thom, dugc thé hoac khong duoc thé ngung tu véi
vong cacbon hodc di vong 3-7 canh no hodc khong no, thom hodc khong thom, duoc

thé hodc khong dugc thé khac;

X, va X, doc Iap 1a hydro, C;-Cgalkyl, C;-Cghaloalkyl, halogen, C;-Cgalkoxy, xyano,
nitro, C;-Cgalkylsulfinyl, C,-Cgalkylsulfonyl hodc C;-Csalkylthio;

Y, 13 oxy, hodc -(CR*R"),(CR’R*),N(R®)-, trong d6 n 1a 0 hodc 1, va p 1a 0 hogc 1;

R* va R? doc lap nhau 1a hydro, halogen, nitro, hydroxyl, xyano, C;-Cgalkyl dugc thé
hodc khoéng dugc thé, C,-Cyalkoxy dugc thé hodc khong duoc thé, aryl dugc thé hoic

khong dugc thé, hodc heteroaryl dugc thé hoic khong duoc thé: hoic,
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R’ va R* ciing v6i nguyén tir cacbon ma chiing gAn vao tao ra vong cacbon 3-7 canh no
hodc khong no, khong thom, dugce thé hoac khong duoc thé; hoac

R’ va R* cung v6i nguyén tir cacbon ma chiing gAn vao tao ra vong cacbon 4-7 canh no
hodc khong no, thom hodc khong thom, duge thé hoac khong dugc thé ngung tu voi
vong cacbon 3-7 canh no hodc khong no, thom hodc khong thom, dugce thé hoic khong
duoc thé khac; hodc

R? va R? cung v6i nguyén tir cacbon ma ching gin vao tao ra (i) vong cacbon 3-7 canh
no hoac khong no, khong thom, duoc thé hoic khong dugc thé, hoac (i1) vong cacbon
4-7 canh no hoac khoéng no, thom hodc khong thom, duoc thé hoic khong dugc thé
ngung tu véi vong cacbon 3-7 canh no hodc khong no, thom hodc khong thom, duoc

thé hodc khong duoc thé khac:

R’ vaR® doc 1ap nhau dugc chon tir hydro, Cy-Cq alkyl, C;-Cg¢ haloalkyl, halogen, C;-
Cs alkoxy, aryloxy, C;-Cg alkylsulfinyl, C,-Cg alkylsulfonyl, C,-Cq alkylthio;

Y, 1a NR’:

R’ va R® doc 14p nhau 1a hydro, C,-Cq4 alkoxy, hydroxyl, amin, N-C;-C¢ alkylamin,
N,N-di-C;-Cy alkylamin, C;-Cs alkyl duoc thé hoic khong dugc thé, C3-Cg xycloalkyl
duoc thé hoic khoéng dugc thé, C,-Cg alkenyl dugc thé hoic khong dugc thé, C,-Cy
alkynyl dugc thé hoic khong dugce thé, C;-Cy alkylcarbonyl dugc thé hoac khong dugc
thé, C;-Cg alkoxycarbonyl dugc thé hoac khoéng duoc thé, aryl dugc thé hoac khong
duoc thé, heteroaryl dugc thé hoac khong duogc thé, heteroxyclyl dugc thé hoac khong

duoc thé, benzyl dugc thé hodc khong duoc thé; va

x* va x* doc lap nhau dugc chon tir hydro, C-Cg alkyl, C,-Cs alkynyl, C;-Cs
haloalkyl, halogen, C;-C¢ alkoxy, C;-C¢ alkylsulfinyl, C;-C¢ alkylsulfonyl, C;-Cs
alkylthio; hodc

X3 va X! cung v&i nguyén tir cacbon ma chiing gén vao tao ra Cs- hoac Cg-xycloalkyl;

hodc muoi nong hoa dung hoic N-oxit ctia chiing.
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2. Hop chiét theo diém 1, trong d6 W, 1a O va W, 1a O.

3. Hop chét theo diém 1 hodc diém 2, trong d6 R', R? va R’ doc lap nhau 1a hydro, C1-
Céalkyl dugc thé hoac khong duogc thé, C;-Cghaloalkyl dugc thé hoac khong dugce thé,
aryl dugc thé hoic khong duogc thé, heteroaryl dugc thé hoic khong dugc thé; hoic,

R! va R% hoac R? va R’, ciing v6i nguyén tir cacbon ma ching gin vao tao ra vong
cacbon 5-6 canh dugc thé hodc khong duoc thé, no hoic khoéng no; hodc

R! va R% hoic R? va R®, ciing v6i nguyén tir cacbon ma chiing gin vao tao ra vong
cacbon 5-6 canh dugc thé hodc khong dugc thé, no hoac khong no ngung tu véi vong
cacbon hodc di vong 5-6 canh thom hodc khong thom khong no, dugc thé hoic khong

duoc thé.

4. Hop chat theo diém 1 hoic diém 3, trong d6 hop chit nay c6 cong thirc (IA):

(I1A).
5. Hop chét theo diém bat ky trong s6 cac diém néu trén, trong d6 Y, 14 N(R®)-.
6. Hop chét theo diém bét ky trong s cac diém néu trén, trong dé R® 14 hydro, C;-Cg
alkyl duoc thé hoac khong duogc thé, C;-Cgalkylcarbonyl, C;-Cg alkoxycarbonyl, aryl

duoc thé hoac khong duoc thé, heteroaryl dugc thé hodc khong dugce thé.

7. Hop chét theo diém bAt ky trong sb cac diém néu trén, trong do X3 va X4 doc lap

nhau duoc chon tir hydro, C;-Cs alkyl, C;-C5 alkoxy, va halogen.
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8. Hop chat theo diém bét ky trong s& cac didm néu trén, trong d6 R’ 1a hydro, C,-C;
alkyl duoc thé hoac khong dugce thé, C;-Cg xycloalkyl, C;-C5 alkoxy, phenyl dugc thé

hodc khong dugc thé, hoic benzyl dugc thé hoac khong dugc thé.

9. Ché pham diéu hoa sinh trudng thuc vat hodc kich thich sy nay mam cia hat, chira

hop chét theo diém bat ky trong sb cac diém tir 1 dén 8, va ta duge bao ché néng dung.

10. Phuong phap diéu hoa sinh trudng thuc vat & dia diém, phuong phap nay bao gdm
str dung cho dia diém nay hop chét theo diém bit ky trong s6 cac diém tir 1 dén 8 hoic

lwong diéu hoa sinh trudng thuc vét ciia ché phim theo diém 9.

11. Phuong phép kich thich sy nay mam ctia hat, phwong phap nay bao gbm sir dung
cho hat, hodc dia diém chira hat, hop chét theo diém bat ky trong s6 cac diém tir 1 dén

8 hodc luong thic diy hat ndy mam cta ché pham theo diém 9.

12. Phwong phap phong trir ¢6 dai bao gdbm st dung cho dia diém chura hat c6 dai, hop
chét theo diém bét ky trong sb cac diém tir I dén 8 hodc lwgng thiic diy hat ndy mam
ctia ché phidm theo diém 9 cho phép hat cé dai nay mam, va sau do6 sir dung cho dia

diem thudc diét cé sau ndy mam.
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