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(57) Sang ché dé cap dén cac hop chit di vong silylphenoxy duoc thé ba 1an, quy trinh va
hop chét trung gian dé didu ché cac hop chét nay. Sang ché ciing dé cap dén ché phim
phong trur vi sinh vat khong mong mudn chira cac hop chét theo sang ché, dac biét 1a &
dang ché pham diét nam. Sang ché con d& cap dén phuong phap phong tru vi sinh vat
khong mong muébn gy bénh & thuc vat bang cach sir dung cac hop chit nay va ché phim
chutra chuing.



32835

Linh vire ky thuit dwoc dé cip ‘

Sang ché d& cap dén cac hoat chit diét ndm, cu thé hon 1a dn cac hop chét di
vong silylphenoxy dugc thé ba 1dn va céc chit twong tu cta hop chit ndy, quy trinh va
cac hop chét trung gian dé didu ché ching va viéc st dung ching lam hoat chat diét
nim, cu thé 1a & dang ché phém diét nAm. Séng ché cling d& ceftpv dén phwong phép
phong trir nAm gy bénh thuc vat bing céch st dung cac hop chit nay va ché pham

chira ching.

Tinh trang ky thuét cia sang ché
Trong don sang ché Nhit sb JP-2014/124411 va trong don sang ché Québc té
international s6 WO 2013/002205, cic phenoxyquinolin nhit dinh dugc dé cdp mot

cach tbng quat trong phan mo ta rong vé nhiéu hop chét ¢6 cong thirc sau:

trong d6 D va E la vong 5 dén 7 canh, X 12 O, NH hodc N-C;-Cg-alkyl, B (hodc Y) la ) ’

C hoge N, va R, trong s cac nhom khac, 12 nhém alkoxy tlty ¥ dugc thé, nhém amino
ty ¥ dugc thé, nhom alkylsulfanyl tuyy duge thé va ty v duge oxy hoa, hoz}c nhom
nitro. Tuy nhién, JP-2014/124411 va vi}02013/002205 khong boc 10 ciing nhur d& xuét
cac hop chét trong d6 R 12 nhém duge sﬁyl héa dugc thé.

Trong don sang ché Nhét sb JP-2(514/ 166991, cac phenoxyquinolin nhit dinh

duoc d& cap mot cach tong quat trong phin mé ta rong v& nhiu hop chét ¢ cong thirc

~ R)n
@Z\R

sau:
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trong d6 A 1a vong 5 dén 7 canh, D 13 vong hydrocacbon hoic di vong 5 dén 7 canh, X
1a O, S, NH hoac N-Ci-Cs-alkyl, Z va B doc lap 1a C hodc N, va R, trong s6 cdc nhém
khac, 12 nhém alkyl thy ¥ dwoc thé nhu nhém silylalkyl duoc thé ba 1an, nhém keton tly
vy duoc thé, nhom Ce.Cro-aryl ty ¥ duge thé, nhém C,.Cs-alkynyl tiy ¥ duoc thé, hodc
nhém xyano. Tuy nhién, JP-2014/166991 khong boc 16 ciing nhu d& xuét cac hop chét
trong d6 R 14 nhém duoc silyl hoa duoc thé.

Trong don sang ché Quéc té s6 WO 2011/081174, cac phenoxyquinolin nhét dinh
dugc dé cap mot cach tdng quat trong phin mé ta rong vé nhidu hop chét ¢ cong thirc

sau.

trong d6 A va D 1a vong hydrocacbon hoic di vong 5 dén 7 canh, X 13 O, S, S(0), S(O)2,
C tuy y dugc thé, hoic N tuy y dugc thé, Y va Z doc 14p 1a C hoac N, va R 1a nhém alkyl
thy ¥ duoc thé, nhém Cs.Cio-aryl tity ¥ dugc thé, hodc nhém xyano. Tuy nhién, WO
2011/081174 khong boc 16 cling nhur dé xut cac hop chat trong d6 R 1a nhém duogc silyl
héa duoc thé.

Trong don sang ché Quéc té s6 WO 2012/161071, cac phenoxyquinolin nhét dinh
dugc d& cap mot cach tdng quat trong phin mb ta rong v& nhiu hop chét c6 cong thirc

Sau.

A2 0

N

X )m

trong d6 D 1a vong 5 dén 7 canh, A!, A2 A va A* doc 1ap 14 C hodc N véi didu kién 13
it nhit mot trong s6 A" 1a N, va R 12 nhém alkyl tiry ¥ duge thé hoic nhém xyano. Tuy
nhién, WO 2012/161071 khong boc 16 ciing nhu d& xuét cic hop chét trong d6 R 1a

nhém duogc silyl hdéa dugce thé.
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Trong don sang ché Qudc té s6 WO 2013/058256, c4c phenoxyquinolin nhét dinh
dugc d& cap mot cach tdng quét trong phan mo ta rong v& nhidu hop chét c6 cong thirc

sau.

N

E

=~ “Cy
/B X
LY
N
N

trong d6 D va E 1a vong hydrocacbon hodc di vong 5 dén 7 canh, X 12 O, S, C(O) hoic
CH(OH), B 1a C hodc N, va Cy la oxiranyl tuy y dugc thé, hoic nhom heteroxyclyl 5
hoic 6 canh tly ¥ dugc thé. Tuy nhién, WO 2013/058256 khong boc 16 ciing nhu dé
xuét cac hop chit trong d6 Cy 1a vong dugc silyl duge thé.

Trong don sang ché chau Au s6 EP 0326330, cac phenoxyquinolin nhét dinh dugc
d& cap mét cach tdng quét trong phin mé ta rong vé nhiéu hop chét c6 cong thirc sau:

1

R' z—A
R2
Xy
|
R> NZ
R4

trong d6 X va Y ¢6 thé 1a CRS va RS 1a H, Cl hoic Br, Z c6 thé 1a O, NRS va R® c6 thé
1a cac phan tir thé khac nhau trong s6 d6 12 hydro hodc nhém alkyl, va A c6 thé 1a cac
nhém khéc nhau trng s6 d6 12 nhém nhém silylphenyl dugc thé ba 1an & vi trf ortho. Tuy
nhién, EP 0326330 khong boc 16 ciing nhu d& xuét cac hop chit trong d6 nhém
silylphenoxy dugc thé ba 1an & vi tri ortho —Z-A dugc gin & vi tri s6 3 trong gbc quinolin.

Trong don sang ché chau Au s6 EP 0410762, cac phenoxyquinolin nhét dinh duoc

d& cap mot cach tdng quét trong phin md ta rong v& nhiéu hop chit c6 cong thirc sau:

X—Y—Z
A
B” N 2
L
~ =
~D N

trong d6 mot trong sé A, B, E hodc D 12 N vi cac nhém khéc 1a CR!, R! va R? dgc 1ap
12 nguyén tir hydro hogc halogen, X ¢6 thé Ia O, NR3 hogc CR*R?, Y ¢6 thé 1a lién két
truc tiép, va Z c6 thé 13 cac nhém khac nhau trong s @6 1a nhém silylphenyl dugc thé
ba 13n & vi tri ortho. Tuy nhién, EP 0410762 khong bdc 16 ciing nhu d& xuat cac hop
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chét trong d6 nhom silylphenoxy duge thé ba 14n & vi tri ortho —X-Y-Z dugc gén & vi
tri s6 3 trong gdc naphtyridin.

Ngay nay, cac doi hdi vé méi nhudng va kinh té ngay cang gia ting ching han vé
mat phé tac dung, doc tinh, do chon loc, ty 1€ ap dung, su tao thanh céc chét cin b3, va
quy trinh phdi ché chét diét ndm. Mot s6 mam bénh ciing da dugc phét hién 1a phét trién
kha ning khang vé6i chat diét ndm dugc sir dung. Do d6, trong ndng nghiép, c6 nhu ciu
lién tuc v& cung cip cc hop chit diét nAm méi ma c6 thé dép ting duge nhitng doi hoi
v& méi trudng va kinh t& nay va/hodc 1am giam bét nhitng vAn d& co lién quan dén tinh

khang cia mam bénh.

Ban chit ky thuit ciia sang ché

Theo d6, sang ché dé xuét céc silylphenoxyquinolin dugc thé ba 14n va cac chét
tuong tu cua chung nhu dugc mo ta trong phan mé ta sau diy ma c6 thé dugc sir dung
1am chét diét vi sinh vat, tot hon 12 hoat chit diét nim.
Hoat chét

Séang ché d& xuét hop chét c6 cong thire (I):

Xn

trong d6

e A la vong heteroxyclyl 9, 10 hodc 11 canh hai vong ngung tu no hodc khong no
ting phén chira it nhit 1 nguyén ti nito va tr 0 dén 4 nguyén tir khac loai nita

doc 1ap duge chon tir danh muc gdbm N, O va S;

e Z dugc chon tir nhém gdm nguyén tir hydro, nguyén tt halogen, C1-Cs-alkyl
khéng dugc thé hodc duge thé, C1-Cs-halogenoalkyl chtra khong qua 9 nguyén
tir halogen ma c6 thé giéng hoic khac nhau, C>-Cs-alkenyl khong duoc thé hoac
duoc thé, C-Cs-halogenoalkenyl chira khong qué 9 nguyén tir halogen ma c6 thé
giéng hodc khac nhau, C»-Cs-alkynyl khong duoc thé hodc duoc thé, Cy-Cs-
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halogenoalkynyl chita khong qua 9 nguyén tir halogen ma co6 thé gibng hoic khac
nhau, C3-Cs-xycloalkyl khong duogc thé hodc dugc thé, Cas-Cr-xycloalkenyl
khong duge thé hoic duge thé, hydroxyl, Ci-Cs-alkoxy khong duoc thé hozc
dugc thé, C1-Cs-halogenoalkoxy chita khdng qué 9 nguyén tir halogen ma c6 thé
gidng hoic khac nhau, aryl khong dugc thé hodc duoc thé, heteroxyclyl khong
dugc thé hoic duoc thé, formyl, Ci-Cs-alkylcacbonyl khong dugc thé hoic duoc
thé, (hydroxyimino)Ci-Cs-alkyl khong dugc thé hoic dugc thé, (Ci-Cs-
alkoxyimino)Ci-Cs-alkyl khoéng duoc thé hodc dugc thé, carboxyl, Ci-Cs-
alkoxycacbonyl khong duoc th8 hodc duoc thé, carbamoyl, Ci-Cs-
alkylcarbamoyl khong duoc thé hoic dugc thé, di-Ci-Cs-alkylcarbamoyl khong
duoc thé hoic duge thé, amino, C1-Cs-alkylamino khong dugc thé hoic duge thé,
di-C1-Cs-alkylamino khong dugc thé hoic dugc thé, sulfanyl, Ci-Cs-
alkylsulfanyl khong duoc thé hodc dwoc thé, Ci-Cs-alkylsulfinyl khong dwoc thé
hodc duoc thé, C-Cs-alkylsulfonyl khong dugc thé hoic dugc thé, Ci-Ce-
trialkylsilyl khong duoc thé hodc duoc thé, Xyano va nitro, t&t hon néu Z duge
chon tir nh6m gdm nguyén ti hydro, nguyén tir halogen, Ci-Cs-alkyl khong dugc
thé hodc dugc thé, C1-Cs-halogenoalkyl chita khong qua 9 nguyén tir halogen ma
c¢6 thé gidng hodc khéac nhau, Cp-Cs-alkenyl khong dugc thé hodc dugc thé,
hydroxyl, C1-Cs-alkoxy khong dugc thé hoic dugc thé, C1-Cs-halogenoalkoxy
chira khong qua 9 nguyén tir halogen ma cé thé gidng hoic khac nhau, aryl khong

duoc thé hoic duoc thé, heteroxyclyl khong dugc thé hogc duge thé va xyano;

nla o0, 1,2, 3 hoic 4;

e pla0,1,2,3,4hoidc 35;

L 12 0O, S, SO, SO, CR*R’ hoic NRS trong d6

o R* va R® doc lap duoc chon tir nhém gdm nguyén tir hydro, nguyén tir
halogen, hydroxyl, Ci-Cs-alkoxy khong dugc thé hodc dugc thé va Ci-Cg
alkyl khong dugc thé hodc duoc thé, hoic chung ¢ thé cling véi nguyén tir

cacbon ma ching gin vio tao thanh nhém cacbonyl;

o RS duoc chon tir nhém gdm nguyén tir hydro, Ci-Cs-alkyl duoc thé hoic
khoéng dugc thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen
ma c6 thé gibng hoic khac nhau, C2-Cs-alkenyl khong duge thé hodc dugc
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thé, C,-Cs-halogenoalkenyl chira khong qui 9 nguyén ti halogen ma c6 thé
giéng hodc khac nhau, C3-Cg-alkynyl khong dugce thé hodc dugc thé, C3-Cs-
halogenoalkynyl chita khéng qua 9 nguyén tir halogen ma c6 thé gibng hodc
khac nhau, C3-C7-xycloalkyl khong duogc thé hodc duoc thé, Cs-Cr-
halogenoxycloalkyl chira khong quéd 9 nguyén tir halogen ma c6 thé gibng
hoic khac nhau, C3-C7-xycloalkyl-Ci-Cs-alkyl khong dugc thé hodc duge thé,
formyl, Ci-Cs-alkylcacbonyl khoéng dugc thé hoic duoc thé, C1-Cs-
halogenoalkylcacbonyl chira khong qua 9 nguyén tir halogen ma c6 thé gidng
ho#c khac nhau, C;-Cs-alkoxycacbonyl khong duoc thé hoac duogc thé, Ci-
Cs-halogenoalkoxycacbonyl chira khéng qué 9 nguyén tir halogen ma co thé
gibng hoic khac nhau, Ci-Cs-alkylsulfonyl khong dugc thé hodc duogc thé,
C1-Cs-halogenoalkylsulfonyl chitra khong qué 9 nguyén tir halogen ma c6 thé
giéng hodc khac nhau, aryl-C;-Cs-alkyl khong duoc thé hodc duoc thé va
phenylsulfonyl khong duoc thé hoic duoc thé;

e X dbc lap dugc chon tir nhém gdm nguyén tir halogen, C1-Cs-alkyl khong dugc
thé hodc duoc thé, C1-Cs-halogenoalkyl chita khdng qua 9 nguyén tir halogen ma
c6 thé gidng hoic khac nhau, C»-Cs-alkenyl khong dugc thé hogc dugc thé, Co-
Cs-halogenoalkenyl chita khong qua 9 nguyén ti halogen ma co thé gibng hoic
khéc nhau, C2-Cs-alkynyl khong duoc thé hodc dugc thé, C,-Cs-halogenoalkynyl
chira khéng qua 9 nguyén tir halogen ma cé thé gidng hoic khac nhau, C3-Cr-
xycloalkyl khong duoc thé hoic dugc thé, Cs-Cr-xycloalkenyl khdng dugc thé
hoac duoc thé, hydroxyl, C1-Cs-alkoxy khong duoc thé hoic duoc thé, C1-Cs-
halogenoalkoxy chira khong qué 9 nguyén tir halogen ma c6 thé gibng hodc khéc
nhau, aryl khong dugc thé hodc dugc thé, heteroxyclyl khong duoc thé hodc duoc
thé, formyl, C;-Cs-alkylcacbonyl khong duoc thé hoic dwoc thé,
(hydroxyimino)Ci-Cs-alkyl khong duoc th8 hodc duwoc thé, (Ci-Cs-
alkoxyimino)Ci-Cs-alkyl khong dugc thé hogc dugc thé, carboxyl, Ci-Cs-
alkoxycacbonyl khong dugc th8 hoic duoc thé, carbamoyl, Ci-Cs-
alkylcarbamoyl khong dugc thé hodc duoc thé, di-Ci-Cs-alkylcarbamoyl khong
duoc thé hodc duoc thé, amino, C1-Cs-alkylamino khong duoc thé hodc dugc thé,
di-Ci-Cg-alkylamino khong dwgc thé hoic duge thé, sulfanyl, Ci-Cs-
alkylsulfanyl khong duoc thé hodc dwoc thé, Ci-Cs-alkylsulfinyl khong dugc thé
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hodc duoc thé, Ci-Cg-alkylsulfonyl khong dugc thé hoc duoc thé, Ci-Cs-
trialkylsilyl khong duoc thé hodc dugc thé, xyano, nitro, hydroxymetyl va
(tetrahydro-2H-pyran-2-yloxy)metyl, t6t hon néu X doc 1ap duge chon tir nhém
gbm nguyén t halogen, Ci-Cs-alkyl khong duogc thé hoic duoc thé, Ci-Cs-
halogenoalkyl chtra khong qua 9 nguyén tir halogen ma co thé gibng hogc khac
nhau, C1-Cs-alkoxy khong duoc thé hoic dugc thé, C1-Cs-halogenoalkoxy chua
khong qua 9 nguyén tir halogen ma c6 thé gidng hodc khac nhau, amino, xyano

va nitro;

Y doc 1ap duge chon tir nhom g@)m nguyén tir halogen, C1-Cs-alkyl khong duoc
thé hoic dugc thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen ma
c6 thé giéng hoic khéc nhau, C2-Cs-alkenyl khong duoc thé hoic duoc thé, Ca-
Cs-halogenoalkenyl chira khong qua 9 nguyén tr halogen ma co thé gidng hodc
khac nhau, C,-Cs-alkynyl khong dugc thé hoic dugc thé, Co-Cs-halogenoalkynyl
chira khong qua 9 nguyén tir halogen ma co thé gidng hodc khac nhau, C3-C7-
xycloalkyl khong dugc thé hoic dugc thé, C4-Cr-xycloalkenyl khong duoc thé
hodc dugc thé, hydroxyl, C1-Cs-alkoxy khong duoc thé hodc duoc thé, C1-Cs-
halogenoalkoxy chira khong qua 9 nguyén tir halogen ma c6 thé gibng hodc khac
nhau, aryl khong dugc thé hozc duoc thé, heteroxyclyl khong duoc thé hoic dugc
thé, formyl, Ci-Cs-alkylcacbonyl khong dwgc thé hodc duoc thé,
(hydroxyimino)C1-Cs-alkyl ~khéong duoc th8 hoic dugc thé, (Ci-Cs-
alkoxyimino)C1-Cg-alkyl khong dugc thé hoge dwoc thé, carboxyl, Ci-Cs-
alkoxycacbonyl khong dugc thé hodc dugc thé, carbamoyl, Ci-Cs-
alkylcarbamoyl khong dugc thé hodc dugc thé, di-C1-Cg-alkylcarbamoyl khong
duoc thé hodc dugc thé, amino, C1-Cs-alkylamino khong dugc thé hodc dugc thé,
di-C1-Cs-alkylamino khong dugc thé hoic duoc thé, sulfanyl, Ci1-Cs-
alkylsulfanyl khong duoc thé hodc dugc thé, C1-Cs-alkylsulfinyl khong dugc thé
hoic dugc thé, Ci-Cs-alkylsulfonyl khong dugc thé hoic duoc thé, Ci-Ce-
trialkylsilyl khong dugc thé hoic duoc thé, xyano va nitro, t6t hon néu Y doc 1ap
dugc chon tir nhom gbm nguyén tir halogen, C1-Cg-alkyl khong dugc thé hoic
duge thé, Ci-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen ma c6 thé
gidng hodc khéc nhau, C1-Cs-alkoxy khong dugc thé hodc dugc thé, Ci-Cs-
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halogenoalkoxy chira khong qua 9 nguyén tir halogen ma c6 thé gidng hoic khac

nhau, hydroxyl va xyano;

R! dugc chon tir nhém gém Ci-Cs-alkyl khong dugce thé hodc duogc thé, Co-Cs-
alkenyl khong dugc thé hoic dugc thé, C,-Cs-alkynyl khong dugc thé hoic dugc
thé, Cs3-Cr-xycloalkyl khong dugc thé hodc duoc thé, C4-Cr-xycloalkenyl khong
duoc thé hodc dugc thé, aryl khong duoc thé hodc dugc thé va heteroxyclyl khong
duoc thé hoac duoc thé, tdt hon néu R! dugce chon tir nhém gém C1-Cs-alkyl

khéng dugc thé hogc dugc thé;

R2? duge chon tir nhém gdm hydroxyl, Ci-Cs-alkoxy khong duoc thé hodc duoc
thé, C1-Cs-alkyl khong duoc thé hodc duogc thé, Cr-Cs-alkenyl khong duge thé
hoic duoc thé, C»-Csg-alkynyl khong dugc thé hodc dugc thé, C3-C7-xycloalkyl
khong duogc thé hodc duoc thé, C4-Cr-xycloalkenyl khong dugc thé hodc duoc
thé, aryl khéng dugc thé hodc duoc thé va heteroxyclyl khong duge thé hoic
duoc thé, t6t hon néu R? dugc chon tir nhém gém Ci-Cs-alkyl khong dugc thé

hodc duoc thé va aryl khdng duge thé hodc dugc thé;

Khi R! va R? 1a C;-Cs alkyl khong dugc thé hoidc dugce thé hoic Ca-Cs alkenyl
khéng duoc thé hoic dugc thé, chung c6 thé ciing véi nguyén ti silic ma ching
gn vao tao thanh vong Cs-Cg-silaxycloalkyl khéng dugc thé hoic dugc thé hodc

vong Cy-Cs-silaxycloalkenyl khong dugc thé hodic duoc thé;

R3 dugc chon tir nhém gdm nguyén tir hydro, nguyén tir halogen, C1-Cs-alkyl
khong duge thé hoic dugc thé, Ci-Cs-halogenoalkyl chira khong qua 9 nguyén
tr halogen ma c6 thé gidng hoic khic nhau, C2-Cs-alkenyl khong duoc thé hodc
duoc thé, Co-Cs-alkynyl khong dugc thé hoic duge thé, C3-Cr-xycloalkyl khong
duoc thé hoic duoc thé, Cs4-C7-xycloalkenyl khong duge thé hoic duogc thé,
hydroxyl, Ci-Cs-alkoxy khong duogc thé hodc dugc thé, aryl khong duge thé hoic
duogc thé, aryl-Ci-Cs-alkyl khong dugce thé hodc dugc thé, heteroxyclyl khong
duoc thé hodc duoc thé, heteroxyclyl-Ci-Cs-alkyl khong duoc thé hoic dugc thé,
hydroxy-C1-Cs-alkyl khong dugc thé hodc duge thé, Ci-Cs-alkoxy-Ci-Cs-alkyl
khéng dugc thé hodc dugc thé, C1-Cs-alkylcacbonyloxy-Ci-Cg-alkyl khong duoc
thé hoic dugc thé, aryloxy-Ci-Cs-alkyl khong dwoc thé hoic duoc thé,
heteroxyclyloxy-C1-Cs-alkyl khong dugc thé hodc dugc thé, amino-Ci-Cs-alkyl
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khéng dugc thé hodc duge thé, Ci-Cg-alkylamino-Ci-Cs-alkyl khong dugc thé
hodc duoc thé, di-C;-Cs-alkylamino-C1-Csg-alkyl khong duoc thé hodc duogc thé,
arylamino-C;-Csg-alkyl khong duoc thé hodc dugc thé, di-arylamino-C;-Cs-alkyl
khong duogc thé hodc duoc thé, heteroxyclylamino-Ci-Cg-alkyl khong dugc thé
hodc duoc thé, Ci1-Cs-alkylcacbonylamino-Ci-Cs-alkyl khong duoc thé hoic
dugc thé, Ci-Cs-alkoxycacbonylamino-C1-Cs-alkyl khéng duogc thé hoac dugc
thé, C1-Cs-alkylsulfanyl-Ci-Cg-alkyl khong dugc thé hoic dugc thé, Ci-Cs-
alkylsulfinyl-Ci-Cg-alkyl khong duoc thé hoic dugc thé, C1-Cs-alkylsulfonyl-Ci-
Cs-alkyl khong duogc thé hodc dugc thé va xyano-Ci-Cs-alkyl khong dugc thé
hoic dugc thé, tdt hon néu R? dugc chon tir nhém gdm nguyén tit hydro, nguyén
tir halogen, C1-Cs-alkyl khong duoc thé hodc duge thé, Ci-Cs-halogenoalkyl
chira khong quéa 9 nguyén tr halogen ma co thé gibng hoic khac nhau, Cs-Cs-
xycloalkyl khong dugc thé hodc dugc thé, C,-Cs-alkenyl khong duge thé hoic
dugc thé, aryl khong duge thé hodc dugc thé, aryl-C;-Cs-alkyl khdng dugc thé
hoac dugc thé, hydroxyl, heteroxyclyl khong dugc thé hodc dugc thé va
heteroxyclyl-Ci-Cs-alkyl khong dugc thé hodc duoc thé;

R3 va X, khi X nay ndm gin SiR'R?R3, c6 thé cing v6i nguyén t silic va nguyén
tir cacbon ma chiing 1an luot gén vao, tao thanh di vong 5, 6 hodc 7 canh, no ting

phan khéng dugc thé hodc duoc thé;

Khi R? 13 Ci-Cs-alkoxy khong dugc thé hodc duge thé va R? 1a Ci-Cs-alkoxy
khong dugce thé hoic dugc thé hodc Ci-Cs alkyl khong dugc thé hodc dugc thé,
chung c6 thé, cling véi nguyén tir silic ma ching gén vao tao thanh di vong 5, 6

hodc 7 canh khong dugc thé hodc dugc thé;

ciing nhu mubi, N-oxit, phtrc kim loai, phirc 4 kim va céc chit ddng phan hoat dong vé

mat quang hoc hodc cac chét dong phéan hinh hoc cta chung.

MO ta chi tiét sang ché

Nhu duoc str dung trong ban md ta, khi mot nhém dé cap la “duoc thé”, mot hodc

nhiéu phén tit thé ctia nhom duoc thé nay co thé doc 1ap duoc chon tir nhém gém nguyén

tir halogen, nitro, hydroxyl, xyano, amino, sulfanyl, pentaﬂo-?f—sulfanyl, formyl,

carbamoyl, carbamat, C;-Cs-alkyl, tri(Ci-Cs-alkyl)silyl, C3-Cr-xycloalkyl, Ci-Cs-
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halogenoalkyl c6 1 dén 5 nguyén tir halogen, Cs3-Cs-halogenoxycloalkyl c6 1 dén 5
nguyén tir halogen, C»-Cs-alkenyl, C»-Cs-alkynyl, Ci-Cs-alkylamino, di-Cq-Cs-
alkylamino, Ci-Cs-alkoxy, C1-Cs-halogenoalkoxy c6 1 dén 5 nguyén tir halogen, C1-Cs-
alkylsulfanyl, Ci-Cs-halogenoalkylsulfanyl c6 1 dén 5 nguyén ti halogen, Ci-Cs-
alkylcacbonyl, Ci-Cs-halogenoalkylcacbonyl c6 1 dén 5 nguyén tir halogen, Ci-Cs-
alkylcarbamoyl, di-C;-Cs-alkylcarbamoyl, C1-Cs-alkoxycacbonyl, C1-Cs-
halogenoalkoxycacbonyl c6 1 dén 5 nguyén t& halogen, Ci-Cs-alkylcacbonyloxy,
C1-Cs-halogenoalkylcacbonyloxy c¢6 1 dén 5 nguyén t&¢ halogen, Ci-Cs-
alkylcacbonylamino, C1-Cs-halogenoalkylcacbonylamino c6 1 dén 5 nguyén tir halogen,
Ci-Cs-alkylsulfanyl, C1-Cg-halogenoalkylsulfanyl co 1 dén 5 nguyén tir halogen, C-Cs-
alkylsulfinyl, Ci-Cs-halogenoalkylsulfinyl c6 1 dén 5 nguyén ti halogen, Ci-Cs-
alkylsulfonyl va C;-Cs-halogenoalkylsulfonyl c6 1 dén 5 nguyén t halogen.

Nhu duge st dung trong ban md ta, halogen nghia 1a flo, clo, brom hodc iot; formyl
nghia 12 —CH(=0); carboxyl nghia 1a -C(=0)OH; cacbonyl nghia 14 -C(=0)-; carbamoyl
nghia 13 -C(=0)NHz; N-hydroxycarbamoyl nghia la -C(=0)NHOH; triflyl nghia 1a -
S0,-CF3; SO 1a nhém sulfoxit; SOz 1& nhom sulfon; nguyén t&r khac loai nghia 12 luu
huynh, nito hoc oxy; metylen nghia la gbc d6i -CHy-; aryl thuong nghia la phenyl hoac
naphtyl; trir khi duge chi dinh khéc, heteroxyclyl nghia 14 vong 5 dén 7 canh, t6t hon 12
vong 5 dén 6 canh, ma c6 thé no, no timg phan hoic khong no, chira tir 1 dén 4 nguyén
tir khéc loai doc 1ap dwogc chon tir danh muc gém N, O, S.

Thuat ngit “canh” nhu dugc sit dung trong ban mo ta khi thé hién “ vong heteroxyclyl
9, 10 hodc 11 canh” hodc “vong 5 dén 6 canh” chi sb nguyén tir khung cAu tao nén vong.

Nhu duge st dung trong ban mo ta, viéc thé hién “vong heteroxyclyl 9, 10 hodc
11 canh hai vong ngung tu no ting phén hozc khong no™ chi hé hai vong ngung tu chira
vong no ngung tu véi vong khong no hodc hai vong khong no ngung tu, hé hai vong nay
gdm tir 9 dén 11 nguyén tir khung.

Nhu duogc st dung trong ban md ta, nhém alkyl, nhém alkenyl va nhom alkynyl cling
nhu cdc gdc chira cac thuat ngit nay, co thé thang hosic phan nhanh.

Khi nhém amino hodc gbc amino ctia nhém chira amino bét ky khéc dugc thé bang hai
phan tir thé ma c6 thé gidng hoic khéc nhau, hai phén ttr thé nay cung v6i nguyén tir

nito ma ching lién két can tao thanh nhom heteroxyclyl, t8t hon 13 nhém heteroxyclyl
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5 dén 7 canh, ma co thé duoc thé hodc c6 thé gE‘)m cac nguyén tir khac loai khéc, vi du
nhém morpholino hodc nhém piperidinyl.

Hop chét bét ky theo séng ché c6 thé tdn tai dudi mot hodc nhidu dang ddng phan

quang hodc hodc ddng phén bit ddi tiry thudc vao sd luong tAm bt dbi trong hop chét.
Do d6, theo cach twong tu, sang ché dé cap dén tAt ca cac chit ddng phan quang hoc va
hdn hop triét quang hoic khong triét quang ciia chung (thuat ngit "khong triét quang” dé
chi hdn hop cac chat ddng phan d6i anh theo ty 1& khac nhau) va h&n hop ciia tht ca cac
chét ddng phan 1ap thé c6 thé, theo moi ty 16. Chit dong phan khong dbi quang va/hodc
chit ddng phan quang hoc c6 thé duoc tach theo cac phuwong phap ma ban than ching
da duoc ngudi ¢ hidu biét trung binh trong linh vyc nay biét r5.
Hop chét bat ky theo sang ché ciing c6 thé ton tai & mot hodc nhidu dang ddng phan hinh
hoc tuy thude vao s6 luong lién két d6i trong hop chét. Do d6, theo cach tuong tu, sang
ché dé cap dén tit ca cic chét ddng phan hinh hoc va tAt ca cac hdn hop c6 thé, theo moi
ty 18. Chét ddéng phan hinh hoc ¢ thé duoc tach theo cac phuong phép chung, céc
phuong phap nay da dugc ngudi cd hiéu biét trung binh trong linh vuc biét 15.

Hop chét bét ky theo sang ché ciing c6 thé tdn tai & mot hodc nhidu dang dong
phan hinh hoc tity thudc vao vi tri tuong dbi (syn/anti hodc cis/trans) ciia cic phan ttr
thé trong mach hoic vong. Do d6, theo cach tuong tu, sang ché d& cap dén tht ca céc
chét ddng phan syn/anti (hodc cis/trans) va tAt c4 cac hdn hop syn/anti (hodc cis/trans)
c6 thé, theo moi ty 1&. Céc chét ddng phan syn/anti (hodc cis/trans) c6 thé dugc tach theo
cac phuong phap chung da di duoc ngudi cd hiéu biét trung binh trong linh vuc nay biét
r0.

Khi hop chit theo sang ché c6 thé & dang tautome, sang ché ciing bao gbm céc dang
tautome bét ky ctia hop chit nhu vay, ngay ca khi didu nay khong dugc dé cap mot cach
rd rang.

Céc hop chét c6 cong thire (I) & day duge goi 1a “(cac) hoat chét”.

Trong cong thic (I) trén day, Z t6t hon duoc chon tir nhém gdm nguyén tir hydro,
nguyén tir halogen, hydroxyl, Ci-Ce-alkyl khong dugc thé hodc duoc thé, Ci-Ce-
halogenoalkyl chira khdng qué 9 nguyén tir halogen ma co6 thé giéng hodc khac nhau,
C1-Cs-alkoxy khong dugc thé hodc dugc thé, C1-Ce-halogenoalkoxy chira khong qua 9

nguyén tir halogen ma c6 thé giong hogc khac nhau va xyano, tot hon nita néu Z 1a
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nguyén tir hydro hoic C1-Cs-alkyl khong dugc thé hodc dugc thé, con t6t hon nita néu
7 1a nguyén tir hydro hodc nhém metyl.

Trong cdng thirc (I) trén day, n t6t hon 13 0 hoic 1.

Trong cdng thirc (I) trén day, p ot hon 13 0, 1, 2 hodc 3.

Trong cong thirc (I) trén day, L t6t hon 13 O hozic CHa.

Trong cong thitc (I) trén day, X doc lap t6t hon 13 nguyén tir halogen hodc nhém
C1-Ce-alkyl khdng duoc thé hodc duge thé, tot hon nita néu X doc 14p 12 nguyén tit clo,
nguyén ti flo hodc nhém metyl.

Trong cong thic (I) trén day, Y tdt hon 13 doc 1ap duoc chon tir nhém gbm nguyén
tir halogen, C1-Ce-alkyl khong dugc thé hoic dugc thé, C1-Ce-halogenoalkyl chira khong
qua 9 nguyén tir halogen ma c6 thé gidng hoic khac nhau, Ci-Cs-alkoxy khong dugc thé
hoic duogc thé, Ci-Ce-halogenoalkoxy chira khong qué 9 nguyén tir halogen ma c6 thé
giéng hoac khac nhau va xyano, t6t hon nita néu Y doc 1ap duogc chon tir nhém gf‘)m
nguyén ti halogen va C1-Ce-alkyl khong dugc thé hodc dugc thé, con tét hon nita néu
Y doc 14p 1a nguyén tir flo, nguyén tir clo hodc nhém metyl.

Trong cong thirc (1) trén déy, R! t6t hon 14 C1-Ce-alkyl khong duoc thé hozc dugc
thé, t6t hon nita 12 nhém metyl.

Trong cong thirc (1) trén day, R? tdt hon 13 C1-Ce-alkyl khong dugc thé hoic dugc
thé, t6t hon nita 12 nhém metyl.

Trong cong thic (I) trén day, R? tot hon 13 dugc chon tir nhém gbdm nguyén tir
hydro, Ci-Ce-alkyl khong dugc thé hodc duge thé, C3-Cr-xycloalkyl khong dugc thé
hoic duge thé, aryl khong duoc thé hoic dugc thé, aryl-Ci-Ce-alkyl khong duge thé
hoic dugc thé, heteroxyclyl khong duoc thé hotic duoc thé, heteroxyclyl-Ci-Ce-alkyl
khong duoc thé hoic dugc thé va hydroxyl, tdt hon nita néu R3 duoc chon tir nhém gém
nguyén t& hydro, C1-Ce-alkyl khong dugc thé hodic duoc thé, aryl khong dugc thé hoic
duge thé, aryl-Ci-Ce-alkyl khong duge thé hodc dugc thé va hydroxyl, con t6t hon nita
néu R3 12 nguyén tir hydro, hydroxyl, nhom metyl, nhém phenyl hodc nhom benzyl.

Theo mét s phuong 4n, cac hop chét theo sang ché 1 céc hop chét c6 cong thic
(I) trong do6:

Y doc 1ap dugc chon tir nhom gbm nguyén tir halogen, C1-Ce-alkyl khong dugc
thé hoic duoc thé, C1-Ce-halogenoalkyl chira khdng qua 9 nguyén tir halogen ma c6 thé
giéng hoic khic nhau, Ci-Cs-alkoxy khong duoc thé hoic duoc thé, C1-Ce-
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halogenoalkoxy chira khong qua 9 nguyén tir halogen ma c6 thé gibng hoic khac nhau
va Xyano;

Z duoc chon tir nhém gdm nguyén tir hydro, nguyén tit halogen, hydroxyl, Ci-
Cs-alkyl khong duoc thé hodc duge thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén
tr halogen ma c6 thé giéng hodc khac nhau, Ci-Cs-alkoxy khdng dugc thé hodc duoc
thé, C1-Cs-halogenoalkoxy chira khong qui 9 nguyén tit halogen ma c6 thé gibng hoic
khac nhau va xyano; va

A, R R2 R3 X, n, p va L nhu dugce xac dinh trong ban mo ta.

Mot s6 hop chét dugc vu tién theo sang ché 12 c4c hop chit c6 cong thirc (1) trong

d6 A duoc chon tir danh muc gém:

LT s Y %
Y /W /W W
Y - N7 >z ’ vt Js Nz QNN N2
(A" (A% (A%)
G o W v oY
3/ S e N z N\ N
Y Y4
(A% (A) (A%)
¥ y! y! 2 1
S X =~ X N7 X
N ’ Y2 ’ v )r
>\/N\N/ z ‘3\/N\N z 4/ N
Y Y Y
(A7) (A%) (A%)
2 1 Y2>\ y' '
NAN/ 7 ?AN/ z 432\ 7>z
Y Y
(Alo) (All) (Alz)
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trong do:

W 1a CY! hoic N;

Q12 O, S hoic NY® véi Y® 1a nguyén tir hydro hodc Ci-Cs-alkyl khdng duoc thé

hodc dugc thé;
YL, Y2, Y3, Y* va Y3 doc lap 12 nguyén t& hydro hodc Y nhu duge md ta trén day, tdt
hon néu Y!, Y2, Y3, Y* va Y5 doc 1ap dugc chon tir nhém gdm nguyén ti hydro, nguyén
tir halogen, C1-Ce-alkyl dugc thé hodc khong dugc thé, C1-Ce-halogenoalkyl chira khong
qua 9 nguyén tir halogen ma c6 thé giéng hoic khac nhau, C1-Ce-alkoxy khong duge thé
hodc dugc thé, Ci-Cs-halogenoalkoxy chita khong qué 9 nguyén tir halogen ma ¢6 thé
giéng hoic khac nhau va xyano, tot hon nita néuY!, Y2 Y3, Y*vaY’ doc lap dugc chon
tir nhém gdm nguyén ti hydro, nguyén tir halogen va Ci-Ce-alkyl khong dugc thé hoic
duoc thé, con tét hon nita néu Y, Y2, Y3, Y* va Y° doc 14p 1a nguyén tir hydro, nguyén
tir flo, nguyén tir clo hodc nhdm metyl;

Z nhu dugc md ta trén day, t6t hon néu Z duge chon tir nhém gdm nguyén tir
hydro, nguyén tir halogen, hydroxyl, Ci-Ce-alkyl khong dugc thé hoac dugc thé, C1-Ce-
halogenoalkyl chira khong qué 9 nguyén tir halogen ma c6 thé gidng hoic khac nhau,
C1-Ce-alkoxy khong dugc thé hodc dugc thé, Ci-Ce-halogenoalkoxy chira khong qua 9
nguyén tir halogen ma c¢6 thé giéng hodc khéac nhau va xyano, t6t hon nira néu Z 1a
nguyén tit hydro hodc C1-Ce-alkyl khong dugce thé hodc dugc thé, con tot hon nita néu

Z 13 nguyén tir hydro hodc nhém metyl;
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mlal, 2 hodc 3; va
n, X, L, R!, R? va R3 nhu dugc xé4c dinh trong ban mo ta nay
Tét hon 14 trong cac phuong 4n ndy, A dugc chon tir danh muc gbm Al dén AV,
L 12 O hoic CH, tot hon nita 12 O; va/hodc
R! 1a C1-Ce-alkyl khoéng duge thé hoic dugc thé, tot hon nita 12 nhom metyl;
va/hoac
R? 1a Ci-Ce-alkyl khong dugc thé hogc dugce thé, tt hon nita 12 nhém metyl;
va/hoac
R3 duge chon tir nhém gdm nguyén tr hydro, Ci-Ce-alkyl khong duoc thé hodc
duge thé, C3-Cr-xycloalkyl khong duoc thé hodc dugc thé, aryl khong dugc thé hoic
dugce thé, aryl-Ci-Ce-alkyl khong duoc thé hogic dugc thé, heteroxyclyl khong dugc thé
hoic dugc thé, heteroxyclyl-C1-Ce-alkyl khong duge thé hotc duoc thé va hydroxyl, t6t
hon nita néu 13 R? dugc chon tir nhom gdm nguyén tt hydro, C1-Cs-alkyl khong dugc
thé hodc dugc thé, aryl khong dugc thé hodc duoc thé, aryl-Ci-Ce-alkyl khong dugc thé
hozc duoc thé va hydroxyl, con t6t hon nita néu R? 13 nguyén t hydro, hydroxyl, nhom
metyl, nhém phenyl hodc nhém benzyl; va/hodc
n 1a 0 hodc 1; va/hoac
X 12 nguyén tir halogen hodc nhém Ci-Ce-alkyl khong duoc thé hodc dugc thé,
t6t hon néu X nguyén tt clo, nguyén tir flo hodc nhom metyl.

Mot sb hop chat duge uu tién theo sang ché 1a cac hop chéit c6 cong thuc (1) trong
d6 A duoc chon tir danh muc gdm A, A2, A3, A%, A", AI12 va A!”7 nhu duge mo ta trén
day, trong @6 W, Q, Y', Y2 Y3, Y4 Y, m,n, X, L, R!, R? va R3 nhu dugc xéc dinh trong
ban mo ta.

Mot sb hop chat duge wu tién theo sang ché 13 cac hop chét c6 cong thuc (1) trong
d6 A 13 di vong c6 cong thirc A' nhu dugc md ta trén ddy trong do W, YL Y2 Y3, Y4 Y5,
n, X, L, R!, R? va R3 nhu dugc x4c dinh trong ban md ta.

Mbt sb hop chét duge uu tién hon theo sang ché 1a céac hop chét c6 cong thuc (I)
trong do:

A 13 di vong c6 cong thirc (A') trong do:
W 1a CY! hoac N;
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Y! d@&n Y3 doc 1ap 12 nguyén tir hydro, nguyén ti flo hodc nhém metyl, t6t
hon 13 nguyén ti hydro hodc nguyén tir flo, tot hon nita néu Y!, Y?va Y 1a
nguyén ti hydro va Y* va Y® doc 14p 1a nguyén tir hydro hodc nguyén tir flo;

Z 1a nguyén tt hydro hodc nhém metyl;

Rl R% R3, X, n va L nhu dugc xac dinh trén day, t&t hon néu R! va R? 1a C;-Ce-
alkyl khong dugc thé hodc duoc thé, R3 duge chon tir nhém gdm Ci-Ce-alkyl khong
duoc thé hoac dugc thé, C3-Cr-xycloalkyl khong dugc thé hoic dugc thé, aryl khong
duoc thé hodc dugc thé, heteroxyclyl khong dugc thé hodc duoc thé va hydroxyl, t6t
hon néu R3 13 C;-Ce-alkyl khong duoc thé hodc duoc thé hoic hydroxyl, va X 1a nguyén
tr clo, nguyén tir flo hodc nhom metyl. Tét hon 12, theo mét sd phuong an vé céc hop
chét duge wu tién hon ndy, n 1a 0 hodc 1 v6i X ndm gén SiR'R*R*khin1a 1.

Céc wu tién trén ddy vé phan tir thé ctia cac hop chit theo séng ché c6 thé duoc két
hop theo nhidu cach khac nhau. Cac t hop du hiéu duge vu tién nay do dé tao ra cac
nhom phu cla céc hop cht theo sang ché. Vi du vé cac nhoém phu nhu vy cia cac hop
chét dugc uu tién theo sang ché 1a:

- c4c dAu hiéu dugc uu tén cia A véi mot hodc nhiéu diu hiéu dugc uu tién cua L, R},
R%Z R3,n,p, X, YvaZ;

- c4c dAu hiéu duoc vu tén cua L véi mot hodc nhidu d4u hiéu duoc uu tién cia A, R!,
R%Z, R3,n,p, X, YvaZ,

- cac diu hiéu duogc uu tén cua R! v4i mot hodc nhiéu diu hiéu dugc uu tién cua A, L,
R%Z R3,n,p, X, YvaZ,

- cac dAu hiéu dugc uu tén ciia R? véi mot hodc nhiéu diu hiéu dugc wu tién cia A, L,
RLR3,n,p, X, Yvaz;

- cAc déu hiéu duoc uu tén cua R® véi mot hodc nhiéu diu hiéu dugc wu tién cua A, L,
RLR% n,p, X, YVvaZ

- c4c diu hiéu duogc vu tén clia n véi mot hodc nhiéu d4u hiéu dugc uu tién cia A, L,
RL RZLR3 p, X, Y vaZ;

_ céc déu hiéu duoc wu tén ciia p v6i mot hode nhiéu déu hiéu duge uu tién cia A, L,
R, R%LR3n, X, YvaZ;

_ cAc dAu hidu duoc wu tén cia X véi mot hodc nhidu ddu higu duge vu tién cia A, L,

R, R%R3, n,p, YVaz;
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- céc dhu hidu dugc wu tén clia Y v6i mot hodc nhiéu ddu hiéu dwoc uu tién cia A, L,
RI, R%Z R3, n,p, Xva Z;
- c4c dau hiéu dugc vu tén cia Z véi mot hodc nhiéu diu hiéu dugc wu tién cta A, L,
RL R%Z R3, n,p, Xvay,;

Trong nhitng t& hop dAu hiéu dugc wu tién ndy cia cac phin tir thé cta cac hop
chét theo séng ché, cac d4u hiéu duoc vu tién da néu cling co thé duge chon trong s6
cac diu hiéu duoc wu tién hon cia timg A, L, Rl, R, R, n, p, X, Y va Z sao cho tao ra

nhom phu céc hop chét theo sang ché dugc wu tién nhit.

Quy trinh didu ché céac hoat chét

Séang ché ciing d& cap dén quy trinh didu ché cac hop chét c6 cong thuc ().

Céc hop chat c6 cong thue (I) nhur duge xéac dinh ¢ dy co thé dugc didu ché bang
quy trinh P1 ma bao gbm buéc cho halogenoaryl c6 cong thie (II) hodc mdt trong sd

c4c muoi cua no:

O
U1
(V) !
A
N Z
ay

trong d6 A, L, n, p, X, Y va Z nhu duoc x4c dinh ¢ day va U! 12 nguyén tit clo, nguyén
tir brom, nguyén tir iot, nhém mesyl, nhém tosyl hodc nhém triflyl, phan tng voi dan
xuét disilyl c6 cong thirc (Illa):

1 1
R R

2 s slR?

/ \
R® R

(ITa)
trong d6 R!, R? va R? nhu duoc xé4c dinh ¢ day.
Quy trinh P1 ¢c6 thé dugc thuc hién v4i su c6 mit cua chét xtc tac kim loai chuyén
tiép nhu paladi va néu thich hop véi su c6 mit cla phéi tit phosphin hodc phéi tir carben

N-di vong, néu thich hop véi sy c6 mat ctia bazo va néu thich hgp v6i su c6 mat cia
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dung mdi theo céc quy trinh da biét (Organic Letters (2003), 5, 3483, Organic Letters
(2007), 9, 3785 va cac tai liéu tham khao dugc vién dan trong do).

Céc dan xuét c6 cong thire (IT) trong do6 trong d6 A, L, n, p, X, Y va Z nhu duoc
x4ac dinh & day va U! 1a nguyén tir clo, nguyén tir brom hodc nguyén tir iot, c6 thé duoc
diéu ché bang cach diazo hoéa anilin c6 cong thirc (IV) hoic mot trong s6 cac mubi cua
no:

X

NH,

V) !
X
N z

av)
trong 36 A, L, n, p, X, Y va Z nhu dugc xac dinh ¢ day, theo cac quy trinh da biét (Patai's
Chemistry of Functional Groups - Amino, Nitroso, Nitro and Related Groups - 1996).

Céc din xuit c6 cong thire (II) cling c¢6 thé dugc didu ché bang cach thé 4i nhan
thom theo cac quy trinh da biét (Journal of Heterocyclic Chemistry (2008), 45, 1199 va
Synthetic Communications (1999), 29, 1393).

Céc din xuét c6 cong thirc (IT) cling ¢ thé dugc diu ché tir cac hop chit c6 cong
thire (VIII) bing cach ngung tu cac [thio]phenol hodc anilin dugc thé ortho tuong tng
theo cc quy trinh d3 biét (US-2012/289702).

Céc din xut c6 cong thire (I1) ciing c6 thé dugce diéu ché bang quy trinh P6 dugc
md ta sau day.

Céc anilin c¢6 cdng thire (IV) trong d6 trong d6 A, L, n, p, X, Y va Z nhu duogc xac
dinh & day c6 thé duoc diéu ché bang cach khir nhém nitro c6 cong thirc (V) hodc mot

trong sO cdc muoi cia no:

X
o)
N
Y LS
D¢
N Z
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trong @6 A, L, n, p, X, Y va Z nhu dugc xac dinh & day theo cic quy trinh da biét (Patai's
Chemistry of Functional Groups - Amino, Nitroso, Nitro and Related Groups - 1996).

Céac dan xuét disilyl c6 cong thirc (Illa) la da biét hoic c6 thé dwoc didu ché bang
cac quy trinh da biét.

Céc hop chit c6 cong thirc (I) trong do R? 1a hydroxyl c6 thé duge didu ché tir cac
hop chit c6 cong thire (I) trong d6 R? 1a Ci-Cs-alkoxy khong duoc thé hodc dugc thé
(ban than ching duoc didu ché bang quy trinh P1) bang céach thity phan trong mdi trudng
axit theo cac quy trinh da biét (Organic Letters (2003), 5, 3483)

Céac hop chét c6 cong thirc (I) trong d6 R* 1a nguyén tir flo c6 thé dugc didu ché tir
cac hop chét c6 cong thic (I) trong d6 R3 1a Ci-Ce-alkoxy khong dugce thé hoic duoc
thé (ban than chiing duoc didu ché bing quy trinh P1) bing cac quy trinh da biét (Synlett
(2012), 23, 1064 va céc tai liéu tham khao dugc vién dan trong do6) hodc c6 thé duoc
didu ché tir cac hop chit c6 cong thire (I) trong d6 R? 1a hydroxyl bang cc quy trinh da
biét (EP1908472)

Quy trinh P1 ¢c6 thé duoc thuc hién véi sy c6 mit cua chét xtic tac, nhu mudi hoic
phtc kim loai. Cac dan xuit kim loai thich hgp cho muyc dich nay 1a cac chét xtc tac
kim loai chuyén tiép nhu paladi. Céc mudi hoic phiic kim loai thich hop cho muyc dich
ndy 13, vi du, paladi clorua, paladi axetat, tetrakis(triphenylphosphin)paladi(0),
bis(dibenzylidenaxeton)paladi(0), tris(dibenzylidenaxeton)dipaladi(0),
bis(triphenylphosphin)paladi(II) diclorua, [1,1°-bis(diphenylphosphino)
feroxen]diclopaladi(Il), bis(xinnamyl)diclodipaladi(II), bis(allyl)-diclodipaladi(II) hodc
[1,1°-Bis(di-tert-butylphosphino)feroxen]diclopaladi(II).

Ciing c6 thé tao phirc paladi trong hdn hop phén tng bang cach bd sung riéng ré
mudi paladi va phdi tir hoic mudi, nhu trietylphosphin, tri-tert-butylphosphin, tri-tert-
butylphosphoni tetrafloborat, trixyclohexylphosphin, 2-
(dixyclohexylphosphino)biphenyl, 2-(di-tert-butylphosphino)biphenyl, 2-
(dixyclohexylphosphino)-2'-(N,N-dimetylamino)biphenyl, 2-(tert-butylphosphino)-2'-
(N,N-dimetylamino)biphenyl, ~2-di-terz-butylphosphino-2’,4’,6’ -triisopropylbiphenyl
2-dixyclohexylphosphino-2°,4’,6’-triisopropylbiphenyl, 2-dixyclohexylphosphino-
2,6’-dimetoxybiphenyl, 2-dixyclohexylphosphino-2,6’-diisopropoxybiphenyl,
triphenyl-phosphin, tris-(o-tolyl)phosphin, natri 3-(diphenylphosphino)benzensulfonat,
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tris-2-(metoxy-phenyl)phosphin,  2,2'-bis(diphenylphosphino)-1,1'-binaphtyl,  1,4-

bis(diphenylphosphino)butan, 1,2-bis(diphenylphosphino) etan, 1,4-
bis(dixyclohexylphosphino)butan, 1,2-bis(dixyclohexylphosphino)-etan, 2-
(dixyclohexylphosphino)-2'-(N,N-dimetylamino)-biphenyl, 1,1°-

bis(diphenylphosphino)-feroxen, (R)-(-)-1-[(S)-2-diphenyl-phosphino)feroxenyl]
etyldixyclohexylphosphin, tris-(2,4-fert-butyl-phenyl)phosphit,  di(1-adamantyl)-2-
morpholinophenylphosphin hodc 1,3-bis(2,4,6-trimetylphenyl)imidazoli clorua vao
phan ng.

Ciing ¢6 loi néu chon chét xtc tac va/hodc phdi tir thich hgp tir cac danh muc
thuong mai nhu “Metal Catalysts for Organic Synthesis” ctia hdng Strem Chemicals
hoidc “Phosphorous Ligands and Compounds” ciia hang Strem Chemicals.

Céc bazo thich hop dé thuc hién quy trinh P1 ¢6 thé 12 bazo vo co va bazo hitu co
théng thuomg cho cac phan (mg nhu vay. Uu tién st dung hydroxit cua kim loai kiém
hodc kim loai kiém thd, nhu natri hydroxit, canxi hydroxit, kali hydroxit hodc céac dan
xuét amoni hydroxit khac; cac florua kim loai kiém thd, kim loai kiém hoic amoni nhu
kali florua, xesi florua hoic tetrabutylamoni florua; cacbonat cia kim loai kiém thd hoic
kim loai kiém, nhu natri cacbonat, kali cacbonat, kali bicacbonat, natri bicacbonat hoac
xesi cacbonat; axetat cia kim loai kiém hoic kim loai kiém thd, nhu natri axetat, lithi
axetat, kali axetat ho#c canxi axetat; phosphat ctia kim loai kiém hodc kim loai kiém
thd, nhu trikali phosphat kiém; alcoholat kim loai kiém, nhu kali zerz-butoxit hodc natri
tert-butoxit; cac amin bac bdn, nhu trimetylamin, trietylamin, tributylamin, N,N-
dimetylanilin, N,N-dixyclohexylmetylamin, N,N-diisopropyletylamin,
N-metylpiperidin, ~ N,N-dimetylaminopyridin, ~ diazabixyclooctan ~ (DABCO),
diazabixyclononen (DBN) hoic diazabixycloundecen (DBU); v ca céc bazo thom, nhu
pyridin, picolin, lutidin hodc collidin.

Cac dung moi thich hop dé thuc hién quy trinh P1 c6 thé 14 cac dung méi hitu co
tro thong thudng. Uu tién st dung céc hydrocacbon béo, vong béo hodc thom tiy y duoc
halogen hoéa, nhu ete dau mé, pentan, hexan, heptan, xyclohexan, metylxyclohexan,
benzen, toluen, xylen hodc decalin; clobenzen, diclobenzen, diclometan, cloroform,
cacbon tetraclorua, dicloetan hoic tricloetan; cic ete, nhu dietyl ete, diisopropyl ete,
metyl tert-butyl ete, metyl fert-amyl ete, dioxan, tetrahydrofuran, 2-

metyltetrahydrofuran, 1,2-dimetoxyetan, 1,2-dietoxyetan hodc anisol; céc nitril, nhu
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axetonitril, propionitril, 7- hodc iso-butyronitril hodc benzonitril; cdc amit, nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylformanilit, N-metylpyrolidon hodac
hexametylphosphoric triamit; cac ure, nhu 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidinon; cic este, nhu metyl axetat hodc etyl axetat, cac sulfoxit, nhu dimetyl
sulfoxit, hodc cac sulfon, nhu sulfolan; va hdn hop cia cac dung moi nay.

Ciing c6 thé thuin loi néu tién hanh quy trinh P1 véi ddng dung moi nhu nudce
ho#c rwou nhu metanol, etanol, propanol, isopropanol hodc tert-butanol.

Quy trinh P1 ¢c6 thé duoc thuc hién trong khi quyén tro nhu khi quyén agon hoic
nito. Khi tién hanh quy trinh P1, 1 mol hozc Iuong du hop chét c6 cong thire (IIT) va tir
1 d&n 5 mol bazo va tr 0,01 dén 20 phan traim mol phrc paladi c6 thé dugc st dung trén
mdi mol hop chét c6 cong thirc (IT). Ciing c6 thé sir dung cac thanh phin phan ting theo
ty 1€ khéc. Viéc lam sach dugc thyuc hién bang cac phuong phap da biét.

Céc hop chit c6 cong thirc (I) nhu dugc x4c dinh & ddy c6 thé duoc didu ché bang
quy trinh P2 ma bao gdm buéc cho hop chét c6 cong thirc (VI) hodc mdt trong sb cac
mudi ctia né:

Xn

(V) !
x
N z

(VD)
trong d6 A, L, n, p, X, Y va Z nhu dugc xac dinh ¢ ddy va M la kim loai kiém nhu lithi
ma c6 thé dugc tao phuc bang 1 dén 2 phéi tir hodc halogenomagie ma c6 thé dugc tao
phtc bing 1 dén 2 phdi tir, phan tng véi dan xuét silyl c6 cong thirc (I1Ib) hoic din xuét

silyl c6 cong thire (Ilc):

1 2
R\ R\Si’ )
\ Sig
RE—si—U’ , 9
R R—si__si-R
R1/ @) \Rz
(ITTb) (Ilc)

trong d6 R!, R va R? nhu duge x4c dinh & ddy va U? 1a nguyén tir clo, nguyén ti brom,

nguyén ti iot hodc Ci-Ce-alkoxy khong duoc thé hodc duoc thé.
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Hop chét c6 cong thire (VI) ¢6 thé thu duoc tir din xuét halogenoaryl c6 cong thirc
(II) bang phan tng v6i kim loai magie hodc kim loai lithi; hodc bing céch trao doi
halogen/kim loai str dung chét phan tng alkyllithi hodc chét phan tmg Grignard hodc
phtc di tao ra tu chét phan tng alkyllithi hodc chét phan tmg Grignard t6t hon 1a trong
diéu kién khan. Tuy ¥, lithi clorua c6 thé dugc st dung trong hdn hop tién ché véi cac
chét phan tmg nay.

Vi du vé& cac chit phan ting alkyllithi dugc st dung trong quy trinh lithi h6a bao
gdm metyllithi, phenyllithi, n-butyllithi, sec- butyllithi, iso-butyllithi, tert-butyllithi, va
cac chét twong tu.

Vi du vé cac chét phan tng Grignard dugc st dung trong quy trinh tao phirc magie
bao gdm metylmagie clorua, etylmagie clorua, n-butylmagie clorua, iso-propylmagie
clorua, clo-(2,2,6,6-tetrametyl-1-piperidyl)magie va cac chét tuong tu. Phirc dugc didu
ché tir n-butylmagie clorua va n-butyllithi ciing c6 thé duogc st dung.

Vi du vé céc phdi tir duge sit dung trong quy trinh lithi héa hodc quy trinh tao phtrc
magie bao gdm tetrametyletylendiamin, hexametylphosphotriamit, (+) hoac (-)-
sparteine hoic 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinon.

Dung mdi dugc sir dung trong viéc lithi héa hodc tao phirc magie khong bi gidi
han cu thé véi didu kién 12 dung mdi ndy tao ra hé phan mg khan ma khong hoa tan hop
chit d& phan tmg v6i n6 hodc thé hién tuong tac cu thé bat ky v6i nd. Uu tién st dung
cac hydrocacbon béo, vong béo hoic thom khong halogen hoa, nhu ete dau hoa, pentan,
hexan, heptan, xyclohexan, metylxyclohexan, benzen, toluen, xylen, decalin, ISOPAR
(nhén hiéu d4 dang ky) E hodc ISOPAR (nhén hi¢u da dang ky) G; céc ete, nhu dietyl
ete, diisopropyl ete, metyl zerz-butyl ete, metyl tert-amyl ete, dioxan, tetrahydrofuran,
2-metyltetrahydrofuran, 1,2-dimetoxyetan ho3c 1,2-dietoxyetan; va hdn hop cuia chung.

Viéc lithi hoa hodc tao phirc magie ¢ thé duoc thuc hién trong khi quyén tro va
didu ché & nhiét do tir 0°C dén -78°C.

Theo cach khéc, hop chit ¢6 cong thire (VI) ¢o thé duoc didu ché tir hop chét c6

cong thirc (VII) hodc mdt trong so cdc mudi clia no:
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(VID)
trong d6 A, L, n, p, X, Y va Z nhu dugc xéc dinh & day bang phan g véi bazo nhu #-
butyllithi, lithi di-isopropylamin, lithi tetrametylpiperidide, lithi bis(trimetylsilyl)amin,
metyllithi hodc clo-(2,2,6,6-tetrametyl-1-piperidyl)magie va cac chét twong tu, tbt hon
1 trong diéu kién khan. Tuy ¥, lithi clorua c6 thé dwoc st dung trong hén hop tién ché
v6i cac chit phan g nay.

Dung méi dugc st dung trong phan tmg ctia hop chét (VII) véi bazo khong bi gi6i
han cu thé véi diéu kién 12 dung moi nay tao ra hé phan tmg khan ma khdng hoa tan hop
chét dé phan tung v6i n6 hodc thé hién twong tac cu thé bét ky v6i né. Uu tién sir dung
cac hydrocacbon béo, vong béo hodc thom khong halogen hda, nhu ete déu hoa, pentan,
hexan, heptan, xyclohexan, metylxyclohexan, benzen, toluen, xylen, decalin, ISOPAR
(nhan hiéu da diang ky) E hodc ISOPAR (nhén hiéu d3 ding ky) G; cac ete, nhu dietyl
ete, diisopropyl ete, metyl tert-butyl ete, metyl tert-amyl ete, dioxan, tetrahydrofuran,
2-metyltetrahydrofuran, 1,2-dimetoxyetan hoic 1,2-dietoxyetan; va hdn hgp cta ching.

Phan ting ¢6 thé duoc thuc hién trong khi quyén tro va diéu ché & nhiét @6 tir 0°C
dén -78°C.

Céc hop chét ¢6 cong thic (VII) 1a di biét va c6 thé duoc didu ché bang cac quy
trinh da biét (Organic Letters (2012), 14, 173, Bioorganic & Medicinal Chemistry, /9,
939 va c4c tai liéu tham khao dwoc vién din trong do).

Céc dan xuét silyl c6 cong thie (I1Ib) va (I1lc) 1a da biét hodc c6 thé dugce didu ché
bing céc quy trinh da biét.

Céc hop chit c6 cong thic (I) trong d6 R? 13 hydroxyl cling c6 thé dugc didu ché
tir cac hop chét c6 cong thirc (I) trong d6 R3 1a nguyén ti hydro (ban thin ching duoc
didu ché bing quy trinh P2) bang c4c quy trinh da biét (Chemistry — A European Journal
(2012), 18, 9789, WO-2013/058825 va EP1908472).

Dung méi duge sir dung dé thuc hién quy trinh P2 khong bi gi6i han cu thé véi

didu kién 13 dung méi ndy tao ra hé phan tng khan ma khong hoa tan hop chét dé phan
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ung v6i nd hodc thé hién tuong tac cu thé bt ky véi n6. Uu tién st dung céc
hydrocacbon béo, vong béo hodc thom khong halogen hoa, nhu ete dau hoa, pentan,
hexan, heptan, xyclohexan, metylxyclohexan, benzen, toluen, xylen, decalin, ISOPAR
(nhan hiéu d3 ding ky) E hodic ISOPAR (nhan hiéu di dang ky) G; cic ete, nhu dietyl
ete, diisopropyl ete, metyl ferz-butyl ete, metyl ter-amyl ete, dioxan, tetrahydrofuran,
2-metyltetrahydrofuran, 1,2-dimetoxyetan hodc 1,2-dietoxyetan; hodc hdn hop cua
ching.

Quy trinh P2 c6 thé duoc thuc hién trong khi quyén tro. Khi tién hanh quy trinh
P2, 1 mol hoic lugng du hop chit c6 cong thirc (IIIb) hodc hop chit c6 cong thirc (I1lc)
c6 thé dugc sir dung trén mdi mol hop chét c6 cong thirc (VII). Ciing ¢6 thé stir dung cac
thanh phan phan tmg theo ty 1€ khac. Viéc lam sach duoc thue hién bang cac phurong
phap da biét.

Céc hop chét c6 cong thire (I) nhu dugce x4c dinh & ddy c6 thé dugc didu ché bang
quy trinh P3 ma bao gdm budc cho hop chét c6 cong thirc (VIII) hodc mot trong s6 céac
mudi ctia nd phan tmg véi hop chét c6 cong thirc (IX) nhu duge minh hoa trén so a6

phan Gng sau:

X
X

() R1a
2a
lzzR (Y), L R
A
N/ Z

(VIID) IX) @
Quy trinh P3
trong d6 L 12 O, S hodc NR®;

U314 nguyén tr clo, nguyén tir brom, nguyén tir iot, nhém mesyl, nhém tosyl hodc
nhoém triflyl;

R'2 vi R2 doc 1ap la Ci-Cs-alkyl khong duge thé hodc duoc thé, C»-Cs-alkenyl
khong dugc thé hoic duogc thé, C3-Cr-xycloalkyl khong dugc thé hozic dugc thé, aryl
khong dugce thé hoic duoc thé hoic heteroxyclyl khong dugc thé hodc duoc thé; va

R3? 1a nguyén t& hydro, C1-Cs-alkyl khong duoc thé hoic dugc thé; C1-Cs-
halogenoalkyl chira khéng qué 9 nguyén tit halogen ma c6 thé gidng hoic khic nhau;

C»-Cs-alkenyl khong dugce thé hodc dugc thé; Cr-Cs-alkynyl khong dugc thé hogc dugc
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thé; C3-Cr-xycloalkyl khong dugc thé hodc dugce thé; C4-Cs-xycloalkenyl khdng dugce
thé hoic dugc thé; aryl khong duogc thé hodc duoc thé; aryl-C-Cg-alkyl khong dugc thé
hoic dugc thé; heteroxyclyl khong duge thé hoic dugc thé; heteroxyclyl-Ci-Cs-alkyl
khong dugc thé hodc duge thé; hydroxy-Ci-Cs-alkyl khong dwoc thé hoac dugc thé; Ci-
Cs-alkoxy-Ci-Cg-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong dugce thé hodc dugc thé; aryloxy-Ci-Cs-alkyl khong dugc thé hogc dugc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; amino-Ci-Cs-alkyl
khong dugc thé hodc duge thé; Ci-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hoic
duoc thé; di-C1-Cs-alkylamino-Ci-Cg-alkyl khong dugc thé hoic dugc thé; arylamino-
C1-Csg-alkyl khdng dugc thé hoac dugc thé: di-arylamino-Ci-Cg-alkyl khong dugc thé
hoidc dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hodc duoc thé; Ci-Cs-
alkylcacbonylamino-C1-Cg-alkyl khong duoc thé hoic dugc thé; C1-Cs-
alkoxycacbonylamino-Ci-Cg-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfanyl-
C1-Cs-alkyl khong duoc thé hodc dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cg-alkyl khong duoc
thé hodc duoc thé; C1-Cs-alkylsulfonyl-Ci-Cs-alkyl khong dugc thé hodc duogc thé; hoic
xyano-C1-Cs-alkyl khong dugc thé hodc duoc thé; va
A, n, p, X, Y, R® va Z nhu dugc xac dinh & day.

Céc hop chét c6 cong thirc (IX) c6 ban trén thi truong hodc cb thé dugc didu ché
bang cac quy trinh da biét r5.

Quy trinh P3 ¢6 thé duoc thuc hién véi su c6 mit cuia chét xuc tac kim loai chuyén
tiép nhu paladi va néu thich hop véi su c6 mit cia phdi tir phosphin hodc phbi tir carben
N-dj vong; hodc ddéng va néu thich hop véi su c6 mit cua phdi tir; va néu thich hop véi
su c6 mit cia bazo va néu thich hop v6i sy ¢6 mit ciia dung moi theo céc quy trinh da
biét (Organic Letters (2012), /4, 170, Organic Letters (2002), 4, 1623 va cac tai liéu
tham khéo dugc vién dan trong do).

Chét xiic tac trén co s& paladi thich hop ¢6 thé dugc mé ta lién quan dén quy trinh P1.

Céac mubi hodc phic ddng thich hgp va cac hydrat ctia ching cho muyc dich nay 1a,
vi dy, ddng metal, dong(I) iodua, dong(I) clorua, dong(I) bromua, ddng(1I) clorua,
ddng(IT) bromua, ddng(Il) oxit, ddng(T) oxit, dong(Il) axetat, ddng(l) axetat, dong(I)
thiophen-2-carboxylat, ddng(l) xyanua, ddng(IT) sulfat, ddng bis(2,2,6,6-tetrametyl-3,5-
heptandionat), ddng(1T) triflometansulfonate tetrakis(axetonitril)déng(l)
hexaflophosphat, tetrakis(axetonitril)-ddng(l) tetrafloborat.
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Ciing co thé tao phirc ddng trong hdn hop phan tng bang cach bd sung riéng r&
mudi déng va phéi tir hodc mudi, nhu etylendiamin, N,N-dimetyletylendiamin, N,N’-
dimetyletylendiamin, rac-trans-1,2-diaminoxyclohexan, rac-trans-N,N’-
dimetylxyclohexan-1,2-diamin, 1,1’-binaphtyl-2,2’-diamin, N,N,N*,N’-
tetrametyletylendiamin, prolin, N,N-dimetylglyxin, quinolin-8-ol, pyridin, 2-
aminopyridin, 4-(dimetylamino)pyridin, 2,2’ -bipyridyl, 2,6-di(2-pyridyl)pyridin, axit 2-
picolinic, 2-(dimetylaminometyl)-3-hydroxypyridin, 1,10-phenanthrolin, 3,4,7,8-
tetrametyl-1,10-phenanthrolin, 2,9-dimetyl-1,10-phenanthrolin, 4,7-dimetoxy-1,10-
phenanthrolin, N,N‘-bis[(E)-pyridin—2-y1metyliden]xyclohexan-1,2-diamin, N-[(E)-
phenylmetyliden], N- [(E)-phenylmetyliden] -xyclohexanamin, 1,1, 1-tris(hydroxymetyl)
etan, etylen glycol, 2.2.6,6-tetrametylheptan-3,5-dion, 2-(2,2-dimetylpropanoyl)
xyclohexanon, axetylaxeton, dibenzoylmetan, 2-(2-metylpropanoyl)xyclohexanon,
biphenyl-2-yl(di-tert-butyl)phosphan, etylenbis-(diphenylphosphin), N,N-
dietylsalixylamit, 2-hydroxybenzaldehyt oxim, axit 0x0[(2,4,6-trimetylphenyl)amino]
axetic hoic axit 1H-pyrol-2-carboxylic vao phan ung.

Ciing c6 lgi néu chon chit xuc tac va/hodc phdi tir thich hop tir cic danh muc thuong
mai nhu “Metal Catalysts for Organic Synthesis” cta hang Strem Chemicals hodc tir cac
tap chi chuyén nganh (Chemical Society Reviews (2014), 43, 3525, Coordination
Chemistry Reviews (2004), 248, 2337 va cac tai liéu tham khao trong do).

Céc bazo thich hop dé thuc hién quy trinh P3 ¢6 thé dugc mo té lién quan dén quy
trinh P1.

Céac dung méi thich hop dé thyc hién quy trinh P3 co6 thé dugc md ta lién quan dén
quy trinh P1.

Quy trinh P3 ¢6 thé duoc thuc hién trong khi quyén tro. Khi tién hanh quy trinh
P3, 1 mol hodc lugng du hop chét co cong thirc (IX) va tir 1 dén 5 mol bazo va tir 0,01
dén 20 phéan trim mol phrc kim loai chuyén tiép c6 thé dugc sir dung trén mbi mol hop
chét c6 cong thue (VIII). Ciing c6 thé str dung céc thanh phén phan ung theo ty 1¢ khac.
Viéc 1am sach duoc thyc hién bang cac phwong phap da biét.

Céc hop chét c6 cong thirc (I) nhu duge xéc dinh & dy c6 thé duoc diu ché bang
quy trinh P4 ma bao gbdm budc cho hop chét c6 cong thirc (X) hodc mét trong sb cac
mubi cua n6é phan Gng véi hop chét c6 cong thire (XI) nhu dugc minh hoa trén so a6

phan g sau:
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Quy trinh P4

trong d6 L 1a CR*R’;
R* va R ddc 1ap 12 nguyén t& hydro hodc C1-Cs alkyl khong dugc thé hodc duoc thé;
U*1a nguyén ti brom, nguyén t clo, nguyén it iot, nhém mesyl, nhém tosyl hodc nhom
triflyl;
W!1a din xuit bo nhu axit boronic, este boronic hodc dAn xuit kali trifloborat;
R12 va R® ddc 14p 1a Ci-Cs-alkyl khong dugc thé hoic dugc thé, C»-Cs-alkenyl khong
duoc thé hoic dugc thé, C3-Cr-xycloalkyl khong dugc thé hoic duogc thé, aryl khong
duoc thé hoic duogc thé, hoic heteroxyclyl khong dugc thé hoic dugc thé;
R321a nguyén t hydro, C1-Cs-alkyl khong dugc thé hoic dugc thé; C1-Cg-halogenoalkyl
chira khong qué 9 nguyén tir halogen ma co thé gidng hoic khac nhau; C,-Cs-alkenyl
khong dugc thé hodc dugc thé; C»-Cs-alkynyl khong dugc thé hodc dugc thé; Cs-Cr-
xycloalkyl khéng duoc thé hoic duoc thé; Cs-Cr-xycloalkenyl khong dugce thé hoic
duoc thé; aryl khong dugc thé hodc duogc thé; aryl-Ci-Cg-alkyl khong dugc thé hoic
dugc thé; heteroxyclyl khong dugc thé hoic dugc thé; heteroxyclyl-Ci-Cs-alkyl khong
duoc thé hoac dugc thé; hydroxy-Ci-Cs-alkyl khong dugc thé hoic duoc thé; C1-Cs-
alkoxy-Ci-Cg-alkyl khong dugc thé hoic dugc thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duoc thé hodc duge thé; aryloxy-Ci-Cs-alkyl khong dugc thé hoic dugc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; amino-Ci-Cs-alkyl
khong duge thé hodc dugc thé; Ci-Cs-alkylamino-Ci-Cs-alkyl khong duge thé hozic
dugc thé; di-C1-Cs-alkylamino-C1-Cs-alkyl khong dugc thé hoic dugc thé; arylamino-
Ci-Csg-alkyl khong duoc thé hodc duoc thé; di-arylamino-Ci-Cs-alkyl khong duoc thé
hoac dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hoic dugc thé; C1-Cs-
alkylcacbonylamino-Ci-Cs-alkyl ~ khong dugc thé hoic duoc thé; Ci-Cs-
alkoxycacbonylamino-C1-Cs-alkyl khong dugc thé hoic dugc thé; Ci-Cs-alkylsulfanyl-
Ci-Cs-alkyl khong duoc thé hogc duge thé; Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khong duge
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thé hoiic dugc thé; C1-Cs-alkylsulfonyl-C1-Cs-alkyl khong dugc thé hodc dugce thé hodc
xyano-Ci-Cs-alkyl khong dugc thé hoic duge thé; va
A, n, p, X, Y va Z nhu dugce xac dinh & day.

Céc hop chét c6 cong thire (XI) c6 thé dugc didu ché bang cac quy trinh da biét
(Journal of the American Chemical Society (1957), 79, 6540; Journal of Organic
Chemistry (2000), (65), 4913; Tetrahedron Letters (2002), 43, 8569).

Quy trinh P4 c6 thé duoc thuc hién véi su c6 mit cia chét xtic tac kim loai chuyén
tiép nhu paladi va néu thich hop véi sy c6 mit cia phéi tir phosphin hoic phdi tir carben
N-di vong va néu thich hop véi su c6 mit cia bazo va néu thich hop v6i sy c6 mit cia
dung mdi. Cac mudi hoic phirc paladi thich hgp cho muc dich nay c6 thé dugc mb ta
lién quan dén quy trinh P1.

Céc bazo thich hop dé thuc hién quy trinh P4 ¢6 thé duoc mo ta lién quan dén quy
trinh P1. C4c dung mdi thich hop d& thuc hién quy trinh P4 ¢6 thé dwgc md ta lién quan
dén quy trinh P1.

Ciing c6 thé thuén loi néu tién hanh quy trinh P4 theo sang ché, véi déng dung moi
nhu nude hodc rugu nhu metanol, etanol, propanol, isopropanol hodc tert-butanol.

Quy trinh P4 c6 thé dugc thuc hién trong khi quyén tro. Khi tién hanh quy trinh
P4, 1 mol hodc lwong du hop chét cé cong thire (XI) va tir 1 dén 5 mol bazo va tir 0,01
dén 20 phén trim mol phirc kim loai chuyén tiép c6 thé dugc st dung trén mbi mol hop
chét ¢6 cong thire (X). Ciing c6 thé str dung cc thanh phén phan {mg theo ty 1& khac.
Viéc 1am sach dugc thuc hién bang cac phuong phéap da biét.

Céc hop chit c6 cong thire (I) nhu dugce x4c dinh & ddy c6 thé duge didu ché bing
quy trinh P5 ma bao gdm buéc cho hop chét c6 cong thirc (VIII) hodc mot trong sb céc
mubi cia n6 phan ting véi hop chét c6 cong thirc (XII) nhu dugc minh hoa trén so )

phén Ung sau:

(Xn
X)n 1
R a
(V) U R'@ Si s
A TR (e L RT
NZ" >z wt R A
N 2
(VIII) (XII) (1)
Quy trinh P5
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trong d6 L 1a CR'R?;

R* va RS doc 1ap 12 nguyén ti hydro, C1-Cs-alkoxy khong dugc thé hodc dugc thé
ho#c Ci1-Cs alkyl khong dugce thé hoic dugc thé;

U314 nguyén tit brom, nguyén tir clo, nguyén ti¥ iot, nhém mesyl, nhom tosyl hodc
nhom triflyl;

W2 1a din xuét bo nhu axit boronic, este boronic hodc dAn xuét kali trifloborat;

R!2 va R? doc 1ap 1a C1-Cs-alkyl khdng dugc thé hoic duoc thé, C,-Cs-alkenyl
khéng dugc thé hoic dugc thé, C3-Cr-xycloalkyl khong dugc thé hoic duoc thé, aryl
khong dugc thé hoac dugc thé, hoic heteroxyclyl khong dugc thé hoic duoc thé;

R32 1a nguyén tir hydro; hodc Ci-Cs-alkyl khong duoc thé hodc dugc thé; C1-Cs-
halogenoalkyl chira khong qua 9 nguyén ti halogen ma c6 thé gidng hodc khac nhau;
C,-Cs-alkenyl khong dugc thé hoic dugc thé; C»-Cs-alkynyl khong dugc thé hoidc dugc
thé; C3-Cr-xycloalkyl khong duoc thé hoiic dugc thé; Cs-Cr-xycloalkenyl khong duoc
thé hoic dugc thé; aryl khong dugc thé hoic dugc thé; aryl-C1-Cs-alkyl khong dugce thé
hogc dugc thé; heteroxyclyl khong duoc thé hoic dugc thé; heteroxyclyl-Ci-Cs-alkyl
khong duogc thé hodc dugc thé; hydroxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; C1-
Cs-alkoxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong dugc thé hoic duogc thé; aryloxy-Ci-Cs-alkyl khong dugc thé hodc duoc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hoic dugc thé; amino-Ci-Cs-alkyl
khong dugc thé hoic duoc thé; C1-Cs-alkylamino-C;-Cs-alkyl khong duoc thé hoic
duoc thé; di-C;-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hodc dugc thé; arylamino-
C1-Cs-alkyl khong dugc thé hoic dugc thé; di-arylamino-Ci-Cs-alkyl khong duoc thé
hoic duogc thé; heteroxyclylamino-Ci-Cs-alkyl khong duoc thé hoic duoc thé; C1-Cs-
alkylcacbonylamino-Ci-Cs-alkyl ~ khong duoc thé hodc duoc thé; Ci1-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong duoc thé hoic dugc thé; C1-Cs-alkylsulfanyl-
C1-Cs-alkyl khong dugc thé hogc dugc thé; Ci-Cg-alkylsulfinyl-Ci-Cs-alkyl khong dugc
thé hoic dugc thé; Ci-Cs-alkylsulfonyl-C1-Cs-alkyl khong duoc thé hodc dugc thé hoic
xyano-Ci-Cg-alkyl khong dugc thé hodc duogc thé; va
A, n, p, X, Y va Z nhu dugc xac dinh & day.

Céc hop chét c6 cong thire (XII) c6 thé duoc didu ché tir cac hop chét c6 cong thirc
(XI) bang cic quy trinh da biét (Tetrahedron Letters (2003), 44, 233 va Chemistry
Letters (2002), 780).
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Quy trinh P5 ¢6 thé dugc thuc hién v6i su c6 mit cia chét xtc tac kim loai chuyén
tiép nhu paladi va néu thich hop v6i su c6 mit ciia phéi tir phosphin hodc phdi tir carben
N-di vong va néu thich hop véi s c6 mit ciia bazo va néu thich hop véi su c6 mat cla
dung méi. Cac mubi hoic phirc paladi thich hop cho myc dich nay co thé dugc mo ta
lién quan dén quy trinh P1.

CAc bazo thich hop dé thuc hién quy trinh P5 ¢6 thé dwoc md ta lién quan dén quy
trinh P1.

Céac dung moi thich hop dé thuc hién quy trinh P5 c6 thé duoc md ta lién quan dén
quy trinh P1.

Ciing c6 thé thuan lgi néu tién hanh quy trinh P5 theo sang ché, voi ddng dung moi
nhu nuéce hoic ruou nhu metanol, etanol, propanol, isopropanol hogc tert-butanol.

Quy trinh P5 ¢6 thé dugc thuc hién trong khi quyén tro. Khi tién hanh quy trinh
PS5, 1 mol hodc lugng du hop chét c6 cong thirc (XII) va tir 1 dén 5 mol bazo va tir 0,01
dén 20 phan trim mol phirc kim loai chuyén tiép c6 thé duoc st dung trén mbi mol hop
chét c¢6 cong thirc (VII). Ciing c6 thé sir dung céc thanh phén phan (g theo ty 1€ khac.
Viéc 1am sach dugc thuc hién béng cac phuong phap da biét.

C4c hop chét c6 cong thire (I) nhu dugc x4c dinh & day c6 thé duge didu ché bang
quy trinh P6 ma bao gdm buéc cho hop chit c6 cong thirc (XIII) hodc mot trong sb céac
mudi ctia n6 phan tng véi hop chét ¢ cong thire (XIV) nhu dugc minh hoa trén so )

phén Gng sau:

(Xn
o (X)n
1a
1a R
R 7
LT LY e [T pe
NH, o R AP
L (Y |
NS
o 7 N Z
(XTII) (XIV) )
Quy trinh P6

trong d6 T 1a nguyén ti hydro, C1-Cs alkyl khong dugc thé hoic dugc thé, C3-Cs-
xycloalkyl khéng dugc thé hodc dugc thé, aryl khong dugc thé hodc duoc thé, hodc
heteroxyclyl khong duoc thé hodc duoc thé;

plao, 1,2, 3 hodc 4;
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Z 1a C;-Cg-alkyl khong dugce thé hodc dugc thé, C3-Cr-xycloalkyl khong dugc
thé hodc duoc thé, aryl khong duoc thé hodc dugc thé hoic heteroxyclyl khong dugc thé
hodc duoc thé;

R'2 va R? doc 1ap 1a C1-Cs-alkyl khong dugc thé hoic duge thé, Co-Cs-alkenyl
khéng duoc thé hodc dugc thé, C3-Cr-xycloalkyl khong dugc thé hodc dugc thé, aryl
khoéng dugc thé hoac dugc thé, hodc heteroxyclyl khong dugc thé hoic duogc thé;

R3? 1a nguyén tir hydro; hoidc Ci1-Cs-alkyl khong duoc thé hodc dugc thé; Ci-Cs-
halogenoalkyl chtra khong qua 9 nguyén tir halogen ma c6 thé gibng hoic khac nhau;
C,-Cs-alkenyl khong duoc thé hodc duge thé; C»-Cs-alkynyl khong dugc thé hodc dugc
thé; C3-Cr-xycloalkyl khong dugc thé hodc duoc thé; C4-Cr-xycloalkenyl khong dugc
thé hoic duoc thé; aryl khong dugc thé hodc dugc thé; aryl-C-Cs-alkyl khong dugc thé
hodc duogc thé; heteroxyclyl khong dugc thé hodc duoc thé; heteroxyclyl-Ci-Cs-alkyl
khéng duoc thé hoic dugc thé; hydroxy-C1-Cs-alkyl khong dugc thé hodc dugc thé; Ci-
Cs-alkoxy-Ci-Cg-alkyl khong duoc thé hoic duge thé; C1-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duoc thé hoic dugc thé; aryloxy-Ci-Cs-alkyl khong dugc thé hoic duoc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hoic dugc thé; amino-Ci-Cs-alkyl
khong dugc thé hoac dugc thé; Ci-Cs-alkylamino-Ci-Cg-alkyl khong dugc thé hoic
duoc thé; di-Ci1-Cs-alkylamino-Ci-Cg-alkyl khong duoc thé hodc dugc thé; arylamino-
C1-Cs-alkyl khong duge thé hodic dugc thé; di-arylamino-Ci-Cs-alkyl khong duogc thé
hoac dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong duoc thé hoidc duogc thé; C1-Cs-
alkylcacbonylamino-C1-Cs-alkyl khong duogc thé hoic duogc thé; Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfanyl-
C1-Csg-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cg-alkyl khong duoc
thé hoiic duoc thé; C1-Cs-alkylsulfonyl-C1-Cs-alkyl khong dugc thé hoc dugc thé hoge
xyano-C1-Cg-alkyl khong dugc thé hodc duoc thé; va

n, X va Y nhu duoc xac dinh & day.

Quy trinh P6 c6 thé duoc thuc hién, néu thich hop, voi sy ¢6 mat cia bazo thich
hop hodc, néu thich hop, voi su ¢ mit cia axit Brensted hodc axit Lewis thich hop, va
néu thich hop véi s c6 mit cua dung moi.

Céc hop chét c6 cong thire (XIII) ¢ ban trén thi truong hodc c6 thé duoc diu ché

bang céc quy trinh da biét r5.
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Céc hop chit c6 cong thirc (XIV) ¢6 thé dugc didu ché bang cac quy trinh da biét
tir cac phenol (IX) tuong ung va céc alpha-halo keton twong Ung (Organic and
Biomolecular Chemistry (2006), 4, 4193).

Quy trinh P6 ciing c6 thé dugc st dung dé didu ché cac 3-phenoxynaphtyridin.

Céc bazo thich hop dé thuc hién quy trinh P6 ¢6 thé dugc md ta lién quan dén quy
trinh P1.

Céc axit Lewis thich hop dé thuc hién quy trinh P6 ¢6 thé 13 axit Lewis v co va
hitu co thong thudng cho céc phan tmg nhu vdy. Uu tién st dung cac halogenua kim
loai, nhu nhoém(IIT) clorua, Sét(IH) clorua, kém(II) clorua, titan tetraclorua, bo triflorua;
céc triflat, nhu scandi(I1I) triflat, bismut(II]) triflat hodc ytterbi(III) triflat va ca iot.

Céc axit Bronsted thich hop dé thurc hién quy trinh P6 c6 thé 13 axit Lewis v0 co
va hitu co thong thudng cho céc phan ng nhu vay. Ul tién sir dung hydro halogenua,
nhu hydro clorua hodc hydro bromua; céc axit sulfonic nhu axit p-toluensulfonic, axit
camphorsulfonic, axit metansulfonic hodc axit triflometansulfonic va ca axit
polyphosphoric, axit phosphoric, axit sulfuric, kali bisulfit, axit trifloaxetic hodc axit
axetic.

Céac dung mdi thich hop dé thuc hién quy trinh P6 ¢ thé 13 cac dung moi hitu co
tro thong thuong. Uu tién st dung nude, ruqu nhu metanol, etanol, propanol,
isopropanol, fert-butanol hodcruou tert-amylic, cac hydrocacbon béo, vong béo hodc
thom tuy y dugc halogen héa, nhu ete diu mo, pentan, hexan, heptan, xyclohexan,
metylxyclohexan, benzen, toluen, Xylen hoic decalin; clobenzen, diclobenzen,
diclometan, cloroform, cacbon tetraclorua, dicloetan hodc tricloetan; céc ete, nhur dietyl
ete, diisopropyl ete, metyl zert-butyl ete, metyl fert-amyl ete, dioxan, tetrahydrofuran,
2-metyltetrahydrofuran, 1,2-dimetoxyetan, 1,2-dietoxyetan hodc anisol; cac nitril, nhu
axetonitril, propionitril, #n- hodc iso-butyronitril hodc benzonitril; cdc amit, nhu N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylformanilit, N-metylpyrolidon hoéc
hexametylphosphoric triamit; cdc ure, nhu 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidinon; cdc este, nhu metyl axetat hoic etyl axetat, cac sulfoxit, nhu dimetyl
sulfoxit, hodc céac sulfon, nhu sulfolan; va hdn hop cta cac dung mdi nay.

Quy trinh P6 c6 thé duoc thuc hién trong khi quyén tro. Khi tién hanh quy trinh
P6, 1 mol hoic lugng du hop chét c6 cong thirc (XIV) va tir 0,01 dén 5 mol bazo hodc
tir 0,01 dén 5 phan trim mol
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axit thich hop c6 thé dugc sir dung be trén mdi mol hop chét c6 cong thire (XIID).
Ciing c6 thé sir dung cic thanh phén phan tmg theo ty 1& khéc. Viéc 1am sach dugc thuc
hién bing cac phuong phap da biét.

Cac quy trinh P1, P2, P3, P4, P5 va P6 thuong duoc thuc hién & ap suét khi quyén.
Ciing c6 thé tién hanh trong diéu kién &p sut ting cao hodc giam thap.

Khi tién hanh céc quy trinh P1, P2, P3, P4, P5 va P6, nhiét d6 phan ting c6 thé
duoc thay ddi trong khoang twong dbi rong. N6i chung, céc quy trinh ndy dugc tién hanh
& nhiét d6 tir - 78°C dén 200°C, tét hon 1a tir - 78°C dén 150°C. Mot phuong phép dé
kiém so4t nhiét do cho cac quy trinh ndy 14 sir dung cong nghé vi séng.

No6i chung, hén hop phan tmg dugc cd dic trong didu kién &p suét giam thap. Phin
can con lai c6 thé duoc giai phong bing cac phuong phép da biét, nhu sic ky hodc két
tinh, khéi tap chét bit ky ma vin con c6 mit.

Viéc 1am sach dugc thuc hién bing cac phuong phap thong thudng. Noi chung,
hdn hop phan Gng duoc xir Iy bing nuéc va pha hitu co duge tach ra va, sau khi 1am
khd, ¢b dic trong didu kién 4p sudt gidm thap. Néu thich hop, phin cin con lai ¢6 thé
duoc giai phong bang cac phuwong phip thong thuong, nhu sic ky, két tinh hodc chung
cat, khoi tap chét bt ky ma van con c6 mit.

Céc hop chit ¢6 cong thire (I) ¢6 thé duogc didu ché theo céc quy trinh didu ché
chung dugc mo ta trén day. Tuy nhién, co th& hidu rang, trén co s kién thirc chung clia
minh va cic céng bd ¢b sin, ngudi cé k§ ning s& c6 kha ning didu chinh cac phuong
phép nay thich hop theo cac dic trung cia mdi hop chit mong mudn téng hop.

Céc hop chét trung gian dé didu ché cac hoat chit

Sang ché ciing dé cap dén cac hop chit trung gian dé diéu ché cac hop chét c6 cong
thire (D).

Do d6, séng ché @& cap dén cac hop chét c6 cong thirc (Ila) cling nhu mubi chép

nhan dugc clia ching:

(Xn
U1
La
XX
NT >
(Ila)

-34-



32835

trong do:

L2132 O, S, CH, hodc NRS;

U'la nguyén tit clo, nguyén tir brom, nguyén tit iot, nhém mesyl, nhém tosyl hodc
nhom triflyl;

X?1a nguyén tir halogen, nhém C;-Cs-alkyl, nhém C1-Cs-halogenoalkyl chua 2
dén 9 nguyén tir halogen ma ¢ thé gidng hoic khéac nhau, nhom Cq-Cg-alkoxy, nhom
C1-Cs-halogenoalkoxy chira khong qué 9 nguyén tir halogen ma c6 thé gidng hodc khéc
nhau, nhém C;-Cs-alkylsulfanyl, nhom C1-Cg-halogenoalkylsulfanyl chira khong qua 9
nguyén tir halogen ma c6 thé giéng hodc khac nhau, hodc xyano;

7?12 nguyén ti hydro, nguyén tir halogen, nhom C1-Cs-alkyl, nhéom C;-Cs-
halogenoalkyl chira khong qua 9 nguyén tir halogen ma c6 thé gidng hoic khac nhau,
nhém C1-Cg-alkoxy, nhém Ci-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen
ma co thé giéng hoic khac nhau, nhém C1-Cs-alkylsulfanyl, hodc nhém Ci-Cs-
halogenoalkylsulfanyl chira khéng qué 9 nguyén tir halogen ma co thé gibng hogc khéc
nhau; va

n, p, Y va R nhu dugc xéac dinh & day,
v6i didu kién 12 hop chét c6 cong thuc (Ila) khong phai la:

- 3-(2-clobenzyl)-2-metoxy-6-(pyridin—3-yl)quinolin [1574532-60-7],
- 3-clo-4-(quinolin-3-ylamino)benzonitril [1407301-89-6],

- 8-flo-3-(3-flo-2-iodophenoxy)quinolin [13 14012-45-7],

- 3-[(2-bromophenyl)sulfanyl]quinolin [1299398-51-8],

- N-(2-clophenyl)quinolin-3-amin [1021328-1 1-9],

- 6-bromo-3-(2-clobenzyl)-2-metoxyquinolin [930406-96-5],

- 2-clo-3-(2-clobenzyl)-6-floquinolin [924658-62-8],

- 2-clo-3-(2-clobenzyl)quinolin [924658-58-2],

- N-[2-bromo-5-(triflometyl)phenyl] quinolin-3-amin [891779-92-3],
- N-(2-bromo-4-clophenyl)quinolin-3-amin [89 1779-90-1],

- N-(2-bromo-4-metylphenyl)quinolin-3-amin [891 779-88-7],

-3 -(2-bromo-4,5-dimetoxybenzyl)quinolin-4-01 [856100-31-7],

- 3-(2-bromo-4,5-dimetoxybenzyl)-4-c10quinolin [856089-71-9],

- 3-(2-clobenzy1)-4-pheny1—8-(triﬂomety1)quinolin [854770-03-9],

- N-(2-bromophenyl)quinolin-3-amin [848086-11-3], va
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- 3-[(2-clophenyl)sulfanyl]-8-nitroquinolin [607743-29-3].
Céc hop chét c6 cong thirc (lia) sau day ciing duge d8 cap trong cac co s& dit liéu

héa hoc va/hoic cac co sd dit liéu ciia nha cung cAp nhung khong duoc vu tién bat ky

ho#c khéng c6 thong tin dé khong didu ché va tach ching:

- 3-clo-4-(quinolin-3-yloxy)benzonitril [1965167-19-4],

- 3-bromo-4-(quinolin-3-yloxy)benzonitril [1925480-59-6],

- 3-bromo-4-(quinolin-3-ylamino)benzonitril [1551935-00-2],

- 6-bromo-2-clo-3-(2-clobenzyl)quinolin [1429750-26-4],

- 6-bromo-3-(2,4-diclobenzyl)-2-metoxyquinolin [930445-54-8], va

- 6-bromo-3-(2,3-diclobenzyl)-2-metoxyquinolin [930406-99-8].
Céc hop chét c6 cong thirc (Ila) dugc uu tién theo sang ché 1a:

- 3-(3-flo-2-iodophenoxy)quinolin,

- 3-(2-iodophenoxy)quinolin,

- 3-(2-bromophenoxy)quinolin,

- 3-(2-bromophenoxy)-8-floquinolin,

- 3-(2-bromophenoxy)-8-flo-2-metylquinolin,

- 3-(2-bromophenoxy)-7,8-difloquinolin,

- 3-(2-bromophenoxy)-7,8-diflo-2-metylquinolin,

- 3-(2-bromophenoxy)-2-metylquinolin,

- 3-(2-brom0-6-ﬂophenoxy)—7,8-diﬂo-2-mety1quinolin,

- 3-(2-bromo-5-ﬂophenoxy)-7,8-diﬂo-2-mety1quinolin,

- 3-(2-bromo-4-flophenoxy)-8-cloquinolin,

- 3-(2-br0mo-4-ﬂophenoxy)-7,8-diﬂo-2-metquuinolin,

- 3-(2-bromo-4-flophenoxy)-2-metylquinolin,

- 3-(2-bromo-3-metoxyphenoxy)-7,8-diﬂ0-2-mety1quinolin,

- 3-(2-bromo-3-flophenoxy)-7,8-difloquinolin,

- 3-(2-brom0-3-ﬂophenoxy)—7,8-diﬂo-2-metquuinolin,

- 3-(2-bromo-3-flophenoxy)-4-metylquinolin,

- 3-(2-bromo-3-flophenoxy)-2-metylquinolin,

- 3-(2-bromo-3-flophenoxy)-2-(diflometyl)quinolin,

- 3-(2-br0mo—3-clophenoxy)-7,8-diﬂ0-2-metquuinolin,

- 3-(2-bromo-3-clophenoxy)-2-metylquinolin,
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- N-(2-bromo-3-flophenyl)-2-(diflometyl)quinolin-3-amin,
- 8-clo-3-(2-clo-4-flophenoxy)quinolin,
- 3-[2-bromo-3-(triflometoxy)phenoxy]-7,8-diflo-2-metylquinolin,
- 3-[2-bromo-3-(triflometoxy)phenoxy]-2-metylquinolin, va
- 3-(2-bromo-4-clophenoxy)-2-metylquinolin.
Céc hop chit c6 cong thie (II) duge vu tién khic theo sang ché 1a:
- 2-i0do-3-(quinolin-3-yloxy)benzaldehyt,
- [2-iodo-3-(quinolin-3-yloxy)phenyl]metanol,
- 2-{2-bromo-3-[(2-metylquinolin-3-yl)oxy]phenyl}etanol,
- N-{2-bromo-3—[(tetrahydro-ZH-pyran—2-yloxy)metyl]phenyl}quinolin-3-amin,
- 3- {2-iodo-3-[(tetrahydro—2H-pyran-2-y10xy)mety1]phenoxy}quinolin,
- 3-(2-bromo-5-nitrophenoxy)-7 ,8-diflo-2-metylquinolin,
- (2-bromophenyl)(quinolin-3-yl)metanon, va
- 3-[2-bromo-3-(2-cloetyl)phenoxy]-2-metylquinolin.
Sang ché ciing dé cap dén cac hop chét c6 cong thic (IIb) cling nhu mubi chép

nhén dugc cua ching:
a
(Xn

1

U
N L
AN
NV

(IIb)
trong do:

1213 O, S, CH, hodc NR®; U' 1a nguyén tir clo, nguyén tir brom, nguyén ti iot,
nhém mesyl, nhém tosyl hodc nhom triflyl;

X#1a nguyén tir halogen, nhém Ci-Cs-alkyl, nhom C1-Cs-halogenoalkyl chta 2
dén 9 nguyén tir halogen ma c6 thé gidng hodc khac nhau, nhém C;-Cs-alkoxy, nhom
C1-Cs-halogenoalkoxy chira khong quéa 9 nguyén tir halogen ma co thé gidng hodc khac
nhau, nhém Ci-Cs-alkylsulfanyl, nhom C;-Cs-halogenoalkylsulfanyl chira khong qua 9
nguyén tir halogen ma c6 thé gidng hoic khac nhau, hodc xyano;

72 1a nguyén t& hydro, nguyén ti halogen, nhém C;-Cs-alkyl, nhém Ci-Cs-

halogenoalkyl chira khéng qui 9 nguyén tir halogen ma c6 thé gidng hodc khac nhau,
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nhém Ci-Cs-alkoxy, nhom C;-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen
ma c6 thé gidng hoic khic nhau, nhém Ci-Cs-alkylsulfanyl, hoic nhém Ci-Cs-
halogenoalkylsulfanyl chtra khong qua 9 nguyén tir halogen ma ¢ thé gidng hodc khac
nhau; va

n, p, Y va R® nhu dugc xac dinh & déy,
vé6i didu kién 12 hop chit c6 cong thirc (ITb) khong phai la:

- 2-(2-clophenoxy)-3-metylquinoxalin [1792986-07-2],

- 2-bromo-3-[(2-bromo-4-clophenyl)sulfanyl]quinoxalin [1674381-01-1],

- 2-bromo-3-(2-bromo-4-clophenoxy)quinoxalin [1674380-91-6],

- 2-(2-iodophenoxy)quinoxalin [1055190-73-2],

- N-[2,6-diclo-4-(triflometyl)phenyl]-3-(triflometyl)quinoxalin-2-amin [803726-

02-5],

- N-(2-clophenyl)-3-metylquinoxalin-2-amin [438481-21-1],

- 2-[(2-clophenyl)sulfanyl]-3-(triflometyl)quinoxalin [338773-65-2],

- 2-[(2-clophenyl)sulfanyl]quinoxalin [338394-57-3],

- 2-(2-bromophenoxy)quinoxalin [223592-42-5],

- 2-(2-clophenoxy)quinoxalin [223592-28-7],

- N-(2,4-diclophenyl)quinoxalin-2-amin [128499-91-2], va

- 2-(2-clobenzyl)quinoxalin [108852-34-2].

Céc hop chét c6 cong thirc (IIb) sau déy cling dugc d& cap trong cac co s¢ dit liu
héa hoc va/hoic céc co sé dit liéu cia nha cung cip nhung khong dugc uu tién bét ky
ho#c khdng c6 thong tin dé khong diéu ché va tach chung:

- 2-(2-bromo-4-metoxyphenoxy)-3-metylquinoxalin [1921330-33-7],
- 2-(2-bromo-4-metoxyphenoxy)quinoxalin [1918929-81-3],

- 2-(2-bromophenoxy)-3-cloquinoxalin [1546723-03-8],

- 2-(2-bromo-5-flophenoxy)-3-metylquinoxalin [1540198-72-8],

- 2-(2-bromo-5-flophenoxy)quinoxalin [1503431-97-7],

- 2-(5-bromo-2-clophenoxy)quinoxalin [1468741-12-9],

- 2-(2-bromo-4-flophenoxy)quinoxalin [1460342-41-9],

- 2-(2-bromo-4-flophenoxy)-3-metylquinoxalin [1458220-97-7],

- 2-(2-iodophenoxy)-3-metylquinoxalin [1457170-20-5],

- 2-(2-bromo-4-metylphenoxy)-3-metylquinoxalin [1455256-50-4],
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- 2-(5-bromo-2-clophenoxy)-3-metylquinoxalin [1406847-74-2],
- 2-(2-bromo-4-clophenoxy)quinoxalin [1356750-37-2],
- 2-(2-bromophenoxy)-3-metylquinoxalin [1285665-15-7],
- 2-(2-bromo-4-metylphenoxy)quinoxalin [1275144-84-7],
- 2-(2-clo-4-flophenoxy)-3-metylquinoxalin [1181513-80-3],
- N-(2-clo-4-flophenyl)quinoxalin-2-amin [1029754-17-3],
- N-(2-clo-4-metylphenyl)quinoxalin-2-amin [933029-23-3],
- 2-clo-3-(2-clophenoxy)quinoxalin [930037-00-6],
- 6,7-diclo-2-(2,4,6-triclophenoxy)-3-(triflometyl)quinoxalin [478040-16-3],
- 6,7-diclo-2-(2,6-diclophenoxy)-3-(triflometyl)quinoxalin [478040-14-1],
- N-(2,4-diclophenyl)-3-metylquinoxalin-2-amin [438481-37-9], va
- 3-clo-N-(2-clophenyl)quinoxalin-2-amin [372172-51-5].
Céc hop chét c6 cong thirc (Iib) duge wu tién theo sang ché 1a:
- 2-(2-bromophenoxy)-5,6-difloquinoxalin,
- 2-(2-bromophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-6-metylphenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-6-flophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-6-clophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-5-metylphenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-5-flophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-5-clophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-4-metylphenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-4-flophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-4-clophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-3-metylphenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-3-metoxyphenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-3-flophenoxy)quinoxalin,
- 2-(2-bromo-3-flophenoxy)-5,6-difloquinoxalin,
- 2-(2-bromo-3-flophenoxy)-5,6-diflo-3-metylquinoxalin,
- 2-(2-bromo-3-flophenoxy)-3-metylquinoxalin,
- 2-(2-bromo-3-clophenoxy)-5,6-diflo-3-metylquinoxalin,
- 5-bromo-4-[(5,6-difloquinoxalin-2-yl)oxy]-2-flobenzonitril,
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- 4-bromo-3-[(5,6-diflo-3-metylquinoxalin-2-yl)oxy]benzonitril,
- 3-bromo-2-[(5,6-difloquinoxalin-2-yl)oxy]-4-flobenzonitril,
- 2-bromo-3-[(5,6-diflo-3-metylquinoxalin-2-yl)oxy]benzonitril, va
- 2-[2-bromo-3-(triflometoxy)phenoxy]-5,6-diflo-3-metylquinoxalin.

Céc hop chét c6 cong thirc (IT) dugc vu tién khac theo sing ché 1 2-bromo-3-[(5,6-
difloquinoxalin-2-yl)oxy]benzaldehyt.

Séang ché ciing d& cap dén cac hop chét c6 cong thirc (IVa) cling nhu mudi chép
nhén dugce cia ching:

C

(Xn
NH,
La
~N
N V4
(IVa)

trong do:

L*1a O, S, CH, hoic NRS;

X° 14 nguyén tir halogen, nhém C;-Cs-alkyl, nhom C1-Cs-halogenoalkyl chira
khong qué 9 nguyén tir halogen ma co6 thé giéng hogc khac nhau, nhém Ci-Cs-alkoxy,
nhém C;-Cs-halogenoalkoxy chtra khong qué 9 nguyén tir halogen ma c6 thé gidng hodc
khac nhau, nhém C;-Cs-alkylsulfanyl, nhom C1-Cs-halogenoalkylsulfanyl chira khong
quéa 9 nguyén tr halogen ma c6 thé gidng hodc khac nhau, hodc xyano; va

n, p, Y, Z va R® nhu duoc xac dinh & day,
v6i didu kién 12 hop chét c6 cong thirc (IVa) khong phai la:

- 2-clo-6-[(8-floquinolin-3-yl)oxy]anilin [1417192-69-8],

- 2-flo-6-[(8-floquinolin-3-yl)oxy]anilin [1417192-68-7],

- 4-[3-(2-aminophenoxy)-7-chloroquinolin-4-yl]-5 -metoxy-2-metyl-2,4-dihydro-
3H-1,2,4-triazol-3-on [1099507-90-0],

- 3-[(2-aminophenyl)sulfanyl]-6-clo-4-pheny1quinolin-2(1H)-on [727373-79-7],
va

- 2-[(2-metylquinolin-3-yl)metyl]anilin [412336-26-6].
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Céc hop chit c6 cong thirc (IVa) sau ddy ciing dugc d@ cép trong céc co s& dit liu
héa hoc va/hodc cac co sé dit liéu ciia nha cung cip nhung khong dugc wu tién bét ky
hoic khong co6 thong tin dé khong diéu ché va tach chiing:

- 2-clo-6-(quinolin-3-yloxy)anilin [1965174-36-0],

- 2-etoxy-6-(quinolin-3-yloxy)anilin [1962433-63-1],

- 3-amino-4-(quinolin-3-yloxy)benzonitril [1962433-62-0],
- 3,4-diflo-2-(quinolin-3-yloxy)anilin [1961697-86-8],

- 4-clo-5-flo-2-(quinolin-3-yloxy)anilin [ 1936776-00-9],

- 2-metyl-6-(quinolin-3-yloxy)anilin [1931475-56-7],

- 3-metyl-2-(quinolin-3-yloxy)anilin [1929234-81-0],

- 5-clo-4-flo-2-(quinolin-3-yloxy)anilin [1929234-79-6],

- 4-clo-2-(quinolin-3-yloxy)anilin [1929231-29-7],

- 2-amino-3-(quinolin-3-yloxy)benzonitril [1929005-25-3],
- 4-metoxy-2-(quinolin-3-yloxy)anilin [1928990-92-4],

- 5-metyl-2-(quinolin-3-yloxy)anilin [1928990-89-9],

- 4-bromo-2-(quinolin-3-yloxy)anilin [1928857-57-1],

- 5-bromo-2-(quinolin-3-yloxy)anilin [1928857-56-0],

- 5-clo-2-(quinolin-3-yloxy)anilin [ 1928857-55-9],

- 4-metyl-2-(quinolin-3-yloxy)anilin [1928857-54-8],

- 5-flo-2-(quinolin-3-yloxy)anilin [1928620-30-7],

- 5-flo-4-metoxy-2-(quinolin-3-yloxy)anilin [1928620-20-5],
- 4,5-diclo-2-(quinolin-3-yloxy)anilin [1927506-45-3],

- 2-metoxy-6-(quinolin-3-yloxy)anilin [1927506-43-1],

- 4-amino-3-(quinolin-3-yloxy)benzonitril [1927506-39-5],
- 4-flo-5-iodo-2-(quinolin-3-yloxy)anilin [1927139-87-4],

- 2-(quinolin-3-yloxy)anilin [1927139-86-3],

- 2-flo-6-(quinolin-3-yloxy)anilin [1927074-28-9],

- 2,4-diflo-6-(quinolin-3-yloxy)anilin [1926935-19-4],

- 4-flo-2-(quinolin-3-yloxy)anilin [1926934-99-7],

- 3-clo-2-(quinolin-3-yloxy)anilin [1925620-69-4],

- 4-bromo-5-flo-2-(quinolin-3-yloxy)anilin [1925620-65-0],
- 5-bromo-4-flo-2-(quinolin-3-yloxy)anilin [1925620-60-5],
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- 5-iodo-2-(quinolin-3-yloxy)anilin [1925480-40-5],
- 5-flo-4-metyl-2-(quinolin-3-yloxy)anilin [1925480-34-7], va
- 5-metoxy-2-(quinolin-3-yloxy)anilin [1925480-32-5].
Céc hop chit c6 cong thirc (IVa) dwgc wu tién theo sang ché 1a:
- N-(quinolin-3-yl)benzen-1,2-diamin,
- 2-flo-6-[(2-metylquinolin-3-yl)oxy]anilin,
- 2-[(7,8-difloquinolin-3-yl)oxy]anilin,
- 2-[(7,8-difloquinolin-3-yl)oxy]-6-floanilin,
- 2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]anilin,
- 2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]-6-floanilin va
- 2-[(2-metylquinolin-3-yl)oxy]anilin.
Sang ché ciing dé cap dén céac hop chit c6 cong thirc (Va) cling nhu mudi chép

nhén dugc cua chung:

Xn

trong do:
L21a O, S, CH; hoic NR®; va
n, p, X, Y, Z va R® nhu dugc x4c dinh ¢ day,
v6i didu kién 12 hop chat c¢6 cdng thirc (Va) khong phai la:
- N-[2,6-dinitro-4-(triflometyl)phenyl]quinolin-3-amin [1638502-56-3],
- N-(2,4-dinitrophenyl)quinolin-3-amin [1638502-54-1],
- 3-(3-clo-2-nitrophenoxy)-8-floquinolin [1417192-66-5],
- 8-flo-3-(3-flo-2-nitrophenoxy)quinolin [1417192-65-4],
- 3-(2-nitrophenoxy)quinolin [1417192-64-3],
- N-(4,6-dimetyl-2-oxo-1,2-dihydroquinolin-3-yl)-N-(5-metyl-2,4-
dinitrophenyl)axetamit [107403-93-0],
- N-(4,6-dimetyl-2-o0xo-1,2-dihydroquinolin-3-yl)-N-(2-nitrophenyl)axetamit
[107403-92-9],
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- 4,6-dimetyl-3-[(5-metyl-2,4-dinitrophenyl)amino]quinolin-2(lH)—on [107403-

91-8],

- 4,6-dimetyl-3-[(2-nitrophenyl)amino]quinolin-2(1H)-on [107403-90-7], va

- 3-[(2-nitrophenyl)sulfanyl]quinolin [100461-52-7].

Céc hop chit c6 cong thirc (Va) sau day ciing duge dé cép trong cac co s dit ligu
hoa hoc va/hodc cac co s dit liéu cla nha cung cip nhung khong dugc wu tién bét ky
hoic khong c6 thong tin d8 khong diéu ché va tach chung:

- 3-(4-bromo-2-nitrophenoxy)quinolin [1973729-88-2],

- 2-nitro-3-(quinolin-3-yloxy)anilin [1961752-50-0],

- 3-(3-clo-2-nitrophenoxy)quinolin [1928857-81-1],

- 3-(3-flo-2-nitrophenoxy)quinolin [1928857-78-6],

- N-(4-bromo-2-nitrophenyl)quinolin-3-amin [1408734-82-6],

- 4-hydroxy-3-[(2-nitrophenyl)sulfanyl]quinolin-2(1H)—0n [685890-60-2], va

- 4-[(7-metoxyquinolin-3-yl)amino]-S-nitrophthalonitril [540512-77-4].
Céc hop chit c6 cong thuc (Va) duge uu tién theo sang ché 1a:

- 7,8-diflo-3-(3-flo-2-nitrophenoxy)quinolin,

- 7,8-diflo-3-(3-flo-2-nitrophenoxy)-2-metylquinolin,

- 7,8-diflo-3-(2-nitrophenoxy)quinolin,

- 7,8-diflo-2-metyl-3-(2-nitrophenoxy)quinolin,

- 3-(3-flo-2-nitrophenoxy)quinolin,

- 3-(3-ﬂ0-2-nitrophenoxy)-2-metquuinolin, va

- 2-metyl-3-(2-nitrophenoxy)quinolin.
Sang ché ciling dé cap dén cac hop chét c¢6 cong thirc (IXa):

b

X
/Me
. Si\RSa
L'H Me
(IXa)

trong do:
X? 14 nguyén tir hydro, nguyén ti clo hodc nguyén ti flo;
L*1a O, SvaNH; va
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R32 13 nguyén t& hydro; hodc C;-Cs-alkyl khong duogc thé hodc duoc thé; Ci-Cs-
halogenoalkyl chita khong qué 9 nguyén tir halogen ma co6 thé gidng hozc khac nhau;
C,-Cs-alkenyl khong dugc thé hoic dugc thé; C,-Cs-alkynyl khdng duge thé hoic dugc
thé; C3-C7-xycloalkyl khong dugc thé hodc dugc thé; C4-Cr-xycloalkenyl khong dugc
thé hoic dugc thé; aryl khong duge thé hoic dugc thé; aryl-C;1-Cs-alkyl khong duoc thé
hoic duoc thé; heteroxyclyl khong dugc thé hoic dugc thé; heteroxyclyl-Ci-Cs-alkyl
khong duoc thé hoic dugce thé; hydroxy-Ci-Cs-alkyl khong duoc thé hodc dugc thé; Ci-
Cs-alkoxy-Ci-Cs-alkyl khong dugc thé hodc dugce thé; C1-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duoc thé hodc duoc thé; aryloxy-Ci-Cs-alkyl khong dugc thé hodc dugc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong duoc thé hoic dugc thé; amino-Ci-Cs-alkyl
khong dugc thé hoic duogc thé; Ci-Cs-alkylamino-Ci-Cg-alkyl khong dugc thé hoic
duoc thé; di-Ci-Cs-alkylamino-Ci-Cs-alkyl khong duoc thé hodc duogc thé; arylamino-
C;-Cs-alkyl khong duoc thé hogc duge thé; di-arylamino-Ci-Cs-alkyl khong dugc thé
hoiac dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hoidc dugc thé; C1-Cs-
alkylcacbonylamino-Ci-Cs-alkyl ~ khéng duoc thé hoic duwgc thé; Ci1-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hoic duge thé; C1-Cs-alkylsulfanyl-
C1-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khdng duoc
thé hodc duoc thé; C1-Cs-alkylsulfonyl-Ci-Cs-alkyl khong dugc thé hoic dugc thé hoic
xyano-Ci-Cg-alkyl khong dugc thé hodc duoc thé;
vé6i didu kién 12 hop chét c¢6 cong thitc (IXa) khong phai la:

- 2-[dimetyl(phenyl)silyl]anilin [1819368-37-0],

- 3-flo-2-(trimetylsilyl)phenol [1808920-27-5],

- 3-clo-2-(trimetylsilyl)phenol [1808920-08-2],

- 2-[heptyl(dimetyl)silyl]anilin [1427772-62-0],

- 2-[hexyl(dimetyl)silyl]anilin [217662-68-5],

- 2,2'(dimetylsilandiyl)diphenol [122397-35-7],

- 2,2'-(dimetylsilandiyl)dibenzenthiol [117526-69-9],

- 2-{dimetyl[(trimetylsilyl)metyl]silyl} benzenthiol [1 17526-66-6],
- 2-[tert-butyl(dimetyl)silyl]benzenthiol [117526-58-6],
- 2-[tert-butyl(dimetyl)silyl]phenol [82772-29-0],

- 2-(trimetylsilyl)anilin [57792-17-3],

- 2-(dimetylsilyl)phenol [33367-00-9],
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- 2-(trimetylsilyl)benzenthiol [33356-45-5], va
- 2-(trimetylsilyl)phenol [15288-53-6].

Céc hop chét c6 cong thirc (IXa) sau ddy ciing duoc dé cap trong cac co s& dit
liéu hoa hoc va/hodc cac co s& dir liéu cia nha cung ce‘ip nhung khong dugc wu tién bét
k¥ hodc khong c6 thong tin dé khong diéu ché va tach ching:

- 2-[{4-[(2-etylhexyl)oxy]phenyl } (dimetyl)silyl]phenol [1398044-32-0], va
- 2-[alyl(dimetyl)silyl]benzenthiol [699532-17-7].
Céc hop chét c6 cong thirc (Ixa) dugc wu tién theo sang ché la:
- 3-flo-2-[isopropyl(dimetyl)silyl]phenol,
- 2-[isopropyl(dimetyl)silyl]phenol,
- 2-[isobutyl(dimetyl)silyl]phenol,
- 2-[etyl(dimetyl)silyl]phenol,
- 2-[xyclohexyl(dimetyl)silyl]phenol, va
- 2-[benzyl(dimetyl)silyl]phenol.

Céc hop chit co cong thirc (Txa) duoc wu tién khic theo séng ché 1a 2-
(trietylsilyl)phenol va 3-flo-2-(trietylsilyl)phenol.

Sang ché ciing d& cap dén cac hop chét c6 cong thire (XTa):

(XIa)

trong do:

X" 1a nguyén tir hydro, nguyén tir clo hodc nguyén ti flo;

U*la nguyén tir brom, nguyén tix clo, nguyén tir iot, nhdm mesyl, nhoém tosyl hodc
nhom triflyl; va

R3? 1a nguyén tir hydro; hodc Ci-Cs-alkyl khong dugc thé hodc duoc thé; Ci-Cs-
halogenoalkyl chira khong qua 9 nguyén tir halogen ma cé thé gidng hoic khac nhau;
C,-Cs-alkenyl khong dugc thé hodc dugc thé; Co-Cs-alkynyl khong duoc thé hoic duoc
thé; C3-Cs-xycloalkyl khong duoc thé hodc duge thé; Cs-Cr-xycloalkenyl khong dugce
thé hoic duge thé; aryl khong duge thé hodc duoc thé; aryl-Ci-Cs-alkyl khong duoc thé
hoac duogc thé; heteroxyclyl khéng duoc thé hodc dugc thé; heteroxyclyl-Ci-Cs-alkyl
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khong dugc thé hodc dugc thé; hydroxy-Ci-Cs-alkyl khong duoc thé hodc dugc thé; C1-
Cs-alkoxy-C1-Cs-alkyl khong dugc thé hodc duoc thé; Ci-Cs-alkylcacbonyloxy-C1-Cs-
alkyl khong dugc thé hodc dugc thé; aryloxy-Ci-Cs-alkyl khong duge thé hoac duoc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; amino-Ci-Cs-alkyl
khéng dugc thé hoic duoc thé; Ci-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hogc
dugc thé; di-Ci-Cs-alkylamino-Ci-Cg-alkyl khong dugc thé hodc dugc thé; arylamino-
C1-Cs-alkyl khong duoc thé hodc dugc thé; di-arylamino-Ci-Cs-alkyl khong dugc thé
hoac duogc thé; heteroxyclylamino-Ci-Cg-alkyl khong duoc thé hodc duogc thé; C1-Cs-
alkylcacbonylamino-C;-Cs-alkyl khong duoc thé hoac dugc thé; Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfanyl-
C1-Cs-alkyl khong dugc thé hoic dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khong dugce
thé hoic dugc thé; C1-Cs-alkylsulfonyl-Ci-Cs-alkyl khong dugc thé hoic dugc thé hodc
xyano-C1-Cs-alkyl khong duoc thé hodc dugc thé;
vé6i didu kién 13 hop chit c6 cong thirc (XTa) khong phai 1a:
- [2-(clometyl)phenyl](trimetyl)silan [1379234-14-6],
- [2-(bromometyl)phenyl](3-clopropyl)dimetylsilan [130284-14-9],
- [2-(iodometyl)phenyl](trimetyl)silan [126328-94-7],
- [2-(bromometyl)phenyl](clometyl)dimetylsilan [54848-87-2],
- bis[2-(bromometyl)phenyl](dimetyl)silan [19421-15-9], va
- [2-(bromometyl)phenyl](trimetyl)silan [17903-43-4].
Céc hop chit c6 cong thirc (Xia) dwoc uvu tién theo sang ché 1a: - 5-{[2-

(bromometyl)phenyl](dimetyl)silyl}-2-clopyridin,
- [2-(iodometyl)phenyl](dimetyl)phenylsilan,
- [2-(bromometyl)phenyl](dimetyl)phenylsilan,
- [2-(bromometyl)phenyl](dimetyl)2-thienylsilan,
- [2-(bromometyl)phenyl](dimetyl)(4-phenoxyphenyl)silan,
- [2-(bromometyl)phenyl](4-clophenyl)dimetylsilan,

- benzyl[2-(bromometyl)phenyl]dimetylsilan,

- biphenyl-4-yl[2-

(bromometyl)phenyl]dimetylsilan, va

- (4-benzylphenyl)[2-

(bromometyl)phenyl]dimetylsilan.
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Séang ché ciing dé cap dén cac hop chét c6 cong thie (X1la):

X

1a

R
TR
WZ R

(XIIa)
trong do:

W2 1a din xuit bo nhu axit boronic, este boronic hozc dan xuét kali trifloborat;
R!2 vi R% doc 1ap la C1-Cs-alkyl khong dugc thé hoic dugce thé, Co-Cs-alkenyl khong
duoc thé hodc dugc thé, Cs3-Cr-xycloalkyl khong duge thé hoic duoc thé, aryl khong
duoc thé hoac dugc thé, heteroxyclyl khong dugc thé hodc duge thé;

R32 1a nguyén tir hydro; hoidc Ci-Cs-alkyl khong dugc thé hodc duoc thé; Ci-Cs-
halogenoalkyl chtra khong qua 9 nguyén tir halogen ma c6 thé gibng hodc khic nhau,
C,-Cs-alkenyl khong dugc thé hodc dugc thé; C»-Cs-alkynyl khong dugce thé hoac dugc
thé; C3-C7-xycloalkyl khong duoc thé hodc dugc thé; Cs-Cr-xycloalkenyl khong duge
thé hoic duoc thé; aryl khong duge thé hodc dugc thé; aryl-Ci-Cs-alkyl khong dugc thé
hodc dugc thé; heteroxyclyl khong dugc thé hodc duoc thé; heteroxyclyl-C1-Cs-alkyl
khong dugc thé hoic duogc thé; hydroxy-Ci-Cs-alkyl khong dugc thé hoic duoc thé; Ci-
Cs-alkoxy-C1-Cg-alkyl khong duoc thé hogc dugc thé; Ci1-Cs-alkylcacbonyloxy-C1-Cs-
alkyl khong duoc thé hodc dugc thé; aryloxy-Ci-Cs-alkyl khong duoc thé hodc duoc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; amino-Ci-Cs-alkyl
khong duogc thé hoic dugc thé; C1-Cs-alkylamino-C1-Cg-alkyl khong dugc thé hoic
duoc thé; di-C1-Cs-alkylamino-Ci-Cs-alkyl khong duoc thé hoic duoc thé; arylamino-
C1-Cs-alkyl khong dugc thé hodc duge thé; di-arylamino-Ci-Cs-alkyl khong dugc thé
hodc duoc thé; heteroxyclylamino-Ci-Cg-alkyl khong dugc thé hoic duoc thé; C1-Cs-
alkylcacbonylamino-C1-Cs-alkyl khong dugc thé hodc dugc thé; Ci1-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfanyl-
Ci1-Cs-alkyl khong duoc thé hodc dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khong duoc
thé hoac dugc thé; C1-Cs-alkylsulfonyl-C;-Cs-alkyl khong duoc thé hodc dugc thé; hoic
xyano-C1-Cs-alkyl khong dugc thé hodc duoc thé; va

n va X nhu dugc xac dinh ¢ day,

véi didu kién 12 hop chét c6 cong thirc (XIIa) khong phai la:
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- dimetyl{2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl]phenyl}silan
[1639367-72-8],
- metyl(phenyl){2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl]phenyl}silan
[1639367-73-9], va
- diphenyl{2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl]phenyl}silan
[1639367-74-0].

Hop chét c6 cong thirc (XIIa) dugc wu tién theo sang ché 13
- trimetyl{2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl]phenyl} silan.
Sang ché cling dé cap dén cac hop chét c6 cong thiic (VIla) cling nhu mudi chip nhan

duogc cda ching:

F
H
LC
N
09" P
N N2
(VIIa)
trong do:
L¢la O hoic S;

X¢ 14 nguyén tir halogen, nhém Ci-Cs-alkyl, nhém C;-Cs-halogenoalkyl chira
khong qué 9 nguyén tir halogen ma ¢6 thé gibng hoic khic nhau, nhém C1-Cs-alkoxy,
nhém Ci-Cs-halogenoalkoxy chira khéng qua 9 nguyén tir halogen ma c6 thé gidng hoic
khac nhau, nhom C;-Cs-alkylsulfanyl, nhém Ci-Cs-halogenoalkylsulfanyl chira khong
qua 9 nguyén tir halogen ma ¢6 thé giéng hoic khic nhau, hodc xyano;

Z* 12 nguyén tir hydro, nguyén t halogen, nhom Ci-Cs-alkyl, nhém Ci-Cs-
halogenoalkyl chira khéng qua 9 nguyén tir halogen ma co thé gidng hoic khic nhau,
nhém Ci-Cs-alkoxy, nhém Ci1-Cs-halogenoalkoxy chtra khong qua 9 nguyén tir halogen
ma c6 thé gibng hoic khic nhau, nhém C;-Cs-alkylsulfanyl, hodc nhém C;-Cs-
halogenoalkylsulfanyl chira khong qué 9 nguyén tir halogen ma co6 thé gibng hodc khac
nhau; va

n, p va Y nhu dugce x4c dinh & day,

v6i didu kién 12 hop chét c6 cong thirc (VIIa) khong phai 1a:
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- 3-[(3-flophenyl)sulfanyl]quinolin [1299398-31-4],

- 8-clo-3-[(3-flophenyl)sulfanyl]quinolin [1060579-26-1],

- 3-[(3-flophenyl)sulfanyl]-8-iodoquinolin [607743-40-8],

- 3-[(3-flophenyl)sulfanyl]quinolin-8-amin [607743-39-5], va
- 3-[(3-clophenyl)sulfanyl]-8-nitroquinolin [607743-33-9].

Céc hop chét c6 cong thirc (VIIa) sau day ciing dugc dé cap trong cac co s& dit
liéu hoa hoc va/hodc cac co so dit liéu cua nha cung cAp nhung khong dugc uu tién bét
ky hodc khdng c6 thong tin dé khong didu ché va tach chung:

- 3-flo-5-(quinolin-3-yloxy)benzonitril [1961698-21-4], va
- 3-[3-(clometyl)-5-flophenoxy]quinolin [1927507-05-8].
Céc hop chit c6 cong thirc (VIIa) duge uu tién theo sang ché 1a:
- 2-clo-3-(3-flophenoxy)quinolin,
- 2-etoxy-3-(3-flophenoxy)quinolin,
- 3-(3-flophenoxy)-2-(metylsulfanyl)quinolin,
- 3-(3-flophenoxy)-2-metylquinolin,
- 3-(3-flophenoxy)quinolin, va
- 3-(3-flophenoxy)quinolin 1-oxit.
Céc hop chét c6 cong thie (VII) duge uu tién khac theo sing ché 1a:
- (3-flophenyl)(quinolin-3-yl)metanol,
- (3-flophenyl)(quinolin-3-yl)metanon,
- 2-(diflometyl)-N-(3-flophenyl)quinolin-3-amin,
- 3-[(3-flophenyl)sulfinyl]quinolin, va
- 3-[(3-flophenyl)sulfonyl]quinolin.
Séang ché ciing dé cap dén cac hop chét c6 cong thic (VIIb) cling nhu mubdi chip

nhin dugc cua ching:

(Xc)n F
H
N L
AN
Niava
(VIIb)
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trong do:

L°1a O hodc S;

X¢ 12 nguyén ti halogen, nhém Ci-Cs-alkyl, nhom C1-Cs-halogenoalkyl chira
khong qué 9 nguyén tir halogen ma c6 thé giéng hozc khic nhau, nhém Ci-Cs-alkoxy,
nhém C1-Cs-halogenoalkoxy chira khdng qué 9 nguyén tir halogen ma c6 thé gidng hoic
khac nhau, nhém C;-Cs-alkylsulfanyl, nhém Ci-Cs-halogenoalkylsulfanyl chira khong
qua 9 nguyén tir halogen ma co6 thé gibng hoic khac nhau, hodc xyano;

72 1a nguyén t& hydro, nguyén tir halogen, nhom C1-Cs-alkyl, nhém Ci-Cs-
halogenoalkyl chita khdng qua 9 nguyén t& halogen ma c6 thé gidng hodc khac nhau,
nhém C1-Cs-alkoxy, nhém Ci-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen
ma c6 thé gibng hoic khac nhau, nhém Ci-Cs-alkylsulfanyl, hogc nhém Ci-Cs-
halogenoalkylsulfanyl chira khong qua 9 nguyén tir halogen ma co thé giéng hoic khac
nhau; va

n, p vad Y nhu dugc xac dinh & déy,

Véi didu kién 13 hop chét c6 cong thirc (VIIb) khong phai la 2-(4-clo-3-flophenoxy)-3-
metylquinoxalin [477870-89-6].
Cac hop chét c6 cong thirc (VIIb) sau day
cling dugc dé cip trong cac co so dit ligu hoa hoc va/hodic cac co s¢ dit ligu cua nha
cung cip nhung khdng duoc uu tién bét ky hodc khong c6 thong tin dé khong diéu ché
va tach chung;:
- 2-(2-bromo-5-flophenoxy)-3-metylquinoxalin [1540198-72-8],
- 2-(3-bromo-5-flophenoxy)-3-metylquinoxalin [15 06611-98-8],
- 2-(3-bromo-5-flophenoxy)quinoxalin [1504501- 15-8],
- 2-(2-bromo-5-flophenoxy)quinoxalin [150343 1-97-7],
- 2-(4-bromo-3-flophenoxy)-3-metylquinoxalin [1486151-04-5],
- 2-(4-bromo-3-flophenoxy)quinoxalin [1478282-37-9], va
- 6,7-diclo-2-(4-clo-3-ﬂophenoxy)-3-(triﬂometyl)quinoxalin [478039-58-6].
Séang ché cling dé cap dén céc hop chét c6 cong thirc (XIV) ciing nhu mubi chip

nhéan duogc cla chung:
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Xn

0
o£z

(XIV)

1a

N
I ZaR

trong do:

R'2 va R? doc 1ap 1a Ci-Cs-alkyl khong duge thé hogc duge thé, C»-Cs-alkenyl
khong duogc thé hoic duoc thé, C3-Cr-xycloalkyl khong dugc thé hozic duoc thé, aryl
khong duogc thé hoic duoc thé, heteroxyclyl khong dugc thé hodc dugc thé;

R 13 nguyén ti hydro; hodc Ci-Cs-alkyl khong duoc thé hodc dugc thé; Ci-Cs-
halogenoalkyl chira khong qua 9 nguyén ti halogen ma co thé gibng hoic khac nhau;
C,-Cs-alkenyl khong dugc thé hodc duoc thé; C»-Cs-alkynyl khong duoc thé hoic duoc
thé; C3-Cr-xycloalkyl khong dugc thé hoic duge thé; Cs-Cr-xycloalkenyl khong dugc
thé hodc dugc thé; aryl khéng duge thé hoic dugc thé; aryl-C1-Cs-alkyl khong dugc thé
hodc dugc thé; heteroxyclyl khong duge thé hoic duogc thé; heteroxyclyl-C1-Cs-alkyl
khong dugc thé hoic duoc thé; hydroxy-Ci-Cs-alkyl khong dugc thé hoac duoc thé; Ci-
Cs-alkoxy-C1-Cg-alkyl khong dugc thé hoic duoc thé; C1-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duoc thé hoic dugc thé; aryloxy-Ci-Cs-alkyl khong dugc thé hogc dugc
thé; heteroxyclyloxy-Ci-Cs-alkyl khéng dugc thé hodc dugc thé; amino-Ci-Cs-alkyl
khong dugce thé hoidc duoc thé; C1-Cs-alkylamino-Ci-Cs-alkyl khdng dugc thé hoic
dugc thé; di-C1-Cs-alkylamino-Ci-Cg-alkyl khong dugc thé hoic dugc thé; arylamino-
C1-Cs-alkyl khdng duoc thé hodc dugc thé; di-arylamino-Ci-Cs-alkyl khong duoc thé
hodc duoc thé; heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hoic duogc thé; C1-Cs-
alkylcacbonylamino-C1-Cg-alkyl ~khong  dugc thé hoic duogc thé; Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfanyl-
C;-Cs-alkyl khong duoc thé hodc duge thé; C1-Cs-alkylsulfinyl-C1-Cs-alkyl khong duge
thé hodc duoc thé; Ci-Cs-alkylsulfonyl-Ci-Cg-alkyl khong dugc thé hogc duge thé hogc
xyano-Ci1-Cg-alkyl khong dugc thé hodc dugc thé;

van, X va Z nhu dugc xac dinh & day,
v6i diéu kién 1a hop chét c6 cong thirc (XIV) khong phai la:

- 2-[2-bromo-6-(trimetylsilyl)phenoxy]-1-phenyletanon [918304-5 2-6],
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- metyl {2-[metoxy(dimetyl)silyl]phenoxy }axetat [187871-83-6],

- N-[2-(dimetylamino)etyl]-2-[2-(trimetylsilyl)phenoxy]axetamit [126485-69-6],
- 2-(dimetylamino)etyl [2-(trimetylsilyl)phenoxy]axetat [126485-64-1],

- butyl {2-[metoxy(dimetyl)silyl]phenoxy }axetat [122397-19-7],

- etyl [2-(trimetylsilyl)phenoxy]axetat [104653-63-6], va

- axit [2-(trimetylsilyl)phenoxy]axetic [104653-62-5].

Hop chit c6 coéng thic (XIV) dugc wu tién theo sang ché 1a 1-[2-
(trimetylsilyl)phenoxy Jaxeton.

Ché phim va ché phim phéi ché

Sang ché ciing d& cap dén ché phim, cu thé 13 ché pham dé phong trlr vi sinh vat
khong mong mudn, chira mot hoic nhidu hop chét thic (D). Ché phim nay tét hon 13 ché
phim diét ndm.

Ché pham nay thudng chira mdt hodc nhidu hop chét c6 cong thirc (T) va mdt hodc
nhiéu chét mang chép nhan duoc, cu thé 1a mot hoic nhiéu chit mang chép nhan dugc
trong ndng nghiép.

Chét mang 13 chit v co hodc hitu co ty nhién hodc tong hop ma céac thanh phén
hoat tinh dugc phéi tron hodc két hop n6 dé c6 kha ning ing dung t6t hon, cu thé 1a dé
g dung cho thuc vat, bd phén cua thuc vat hodc hat t6t hon. Chét mang, ma co thé 1a
ran hic 16ng, thuong tro.

Vi du v& c4c chit mang rin thich hgp bao gbm, nhung khong chi gi6i han &, mudi
amoni, bot di ty nhién, nhu cao lanh, dit sét, talc, da phén, thach anh, attapulgit,
montmorillonit hodc d4t diatomit, va bot d4 tdng hop, nhu silic oxit nghién min, nhom
oxit va céc silicat. Vi du vé c4c chét mang rén hitu dung dién hinh dé tao hat min bao
gbm, nhung khong chi gi¢i han &, da tu nhién nghién va phan manh nhu canxit, d4 hoa
cuong, da bot, sepiolit, dolomit va cac hat min téng hop tir bot vo co va hitu co va hat
min tir vat liéu hitu co nhu gidy, min cua, vo dira, 13i ngd va cubng thudc 14.

Vi du v& cac chit mang 1dng thich hop bao gdm, nhung khong chi giéi han 6, nuée,
céc chét 16ng hitu co phan cuc va khdng phan cuc, vi du tir nhém cic hydrocacbon thom
va khong thom (nhu xyclohexan, parafin, alkylbenzen, xylen, toluen alkylnaphtalen, cac
hydrocacbon thom dugc clo hda hodc béo dugc clo hoa nhu clobenzen, cloetylen hodc
metylen clorua), cdc rugu va rugu da chirc (ma tay y cling co6 thé duoc thé, ete hoa

va/hoic este hoa, nhur butanol hodc glycol), céc keton (nhu axeton, metyl etyl keton,

-52-



32835

metyl isobutyl keton xyclohexanon), cac este (bao gdm chit béo va diu) va cic
(poly)ete, cac amin khong duoc thé va duoc thé, cac amit (nhu dimetylformamit), cac
lactam (nhu N-alkylpyrolidon) va cac lacton, sulphon va sulphoxit (nhu dimetyl
sulphoxit). Chét mang cling c6 thé 13 chit don dang khi héa long, tac 1a chét long & dang
khi & nhiét do ti€u chuin va ap suat tiéu chuén, vi du céc chét déy dang sol khi nhu
halohydrocacbon, butan, propan, nito va cacbon dioxit.

Ché phém c6 thé con chira mot hodc nhidu chét phu tro chép nhan dugc ma thuong
dé phé)i ché ché phém (vi du céc ché phém héa ndng), nhu mot hodc nhiéu chét hoat
dong bé mit.

Vi du vé cac chit hoat dong bé mit thich hgp bao gém chit nhii hoa va/hodc chét
tao bot, chit phén tan hodc chét 1am 4m c6 dic tinh ion hodc khong ion, hodc hdn hop
cia chung. Vi du vé cac chit nay 1a mudi cuia axit polyacrylic, mubi cha axit
lignosulphonic, mudi ctia axit phenolsulphonic hodc axit naphtalensulphonic, san phim
tring ngung cua etylen va/hogc propylen oxit v&i rugu béo, axit béo hodc amin béo (cac
este cta polyoxyetylen va axit béo, cac ete polyoxyetylen cua rugu béo, vi du alkylaryl
polyglycol ete), phenol dugc thé (t5t hon 12 alkylphenol hodc arylphenol), mudi ciia este
cua sulphosucxinic, dan xuét taurin (t6t hon 13 alkyl taurat), este phosphoric cia rugu
polyetoxyl hoa hodc phenol, este béo cua polyol, va dAn xuit cia hop chét chira sulphat,
sulphonat va phosphat, vi du alkylaryl polyglycol ete, alkylsulphonat, alkylsulphat,
arylsulphonat, dich thuy phan protein, dich thai lignosulphit va metylxenluloza. Chét
hoat dong bé mit thudng dugc st dung khi thanh phéan hoat tinh va/hodc chit mang
khéng hoa tan trong nuréc va viéc ing dung dugc thyc hién véi nude. Khi d6, luong chét
hoat dong bé mit thudong nam trong khoang tir 5 dén 40% khéi luong cua ché pham. |

Céc vi du khéc v& chét phy trg ma thuong dé phdi ché cac ché phdm héa ndng bao
odm chét diy nudc, chat hit 4m, chét lién két (chét két dinh, chit dinh, tdc nhan c6 dinh,
nhu carboxymetylxenluloza, cac polyme tu nhién va tdng hop & dang bot, hat min hodc
nhwa, nhu gdm arabic, ruou polyvinylic va polyvinyl axetat, cac phospholipit tu nhién
nhu xephalin va lexithin va cac phospholipit tdng hop, polyvinylpyrolidon, polyvinyl
axetat, ruou polyvinylic va tyloza), chit 1am dic, chét 6n dinh (vi du chét 6n dinh trong
diéu kién lanh, chit bao quan, chét chéng oxy hoa, chét 6n dinh 4nh séng, hodc cac chét
khéc ma cai thién d6 6n dinh hoa hoc va/hodc vat 1y), thudc nhudém hoic chit mau (nhu

chéit mau vo co, vi du sat oxit, titan oxit va xanh Prussian; thudc nhudm hitu co, vi du
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alizarin, azo va thudc nhudm phtaloxyanin kim loai), chét chéng tao bot (vi du chét
chéng tao bot silicon va magie stearat), chét bao quan (vi du diclophen va rugu benzylic
hemiformal), cac chét lam dic thi clp (cac din xut xenluloza, cac d4n xuét axit acrylic,
xanthan, d4t sét bién tinh va silic oxit nghién min ), chét két dinh, gibberelin va cac chit
phu tro gia cong, cac diu khoang va diu thuc vat, nuéc hoa, sép va chét dinh dudng
(bao gém cac chét dinh dudng vi luong, nhu mudi cla sét, mangan, bo, déng, coban,
molybden va kém), céc chét keo bao vé, cac chét thuan nghich sol-gel, chét thm, tac
nhén chelat héa va chét tao phiic.

Viéc lua chon chit mang va/hodc chét phu tro s& phu thudc vao kiéu Gng dung
dugc dinh cta ché phdm va/hoic cac dic tinh vat Iy cta (cac) thanh phan hoat tinh.

Céc ché phim c6 thé duge phéi ché & dang ché phim phdi ché thong thuong bét
ky, nhu dung dich (vi du dung dich nuéc), nhil twong, bot thAm w6t, huyén phit nén nuée
vanén dau, bot, mu, hd, bot hoa tan, han min hoa tan, han min dé ric, thé dic huyén phu
nhil twong, cic san pham tw nhién tAm (céc) thanh phén hoat tinh, céc chét tdng hop tAm
(c4c) thanh phan hoat tinh, phan bén va ca vi nang trong chét nén polyme. Trong dang
phéi ché cua ché pham, thanh phén hoat tinh c6 thé c6 mit & dang duoc tao huyén pht,
tao nhil twrong hoac hoa tan.

Céc ché pham c6 thé 1a ché phim dung ngay, ttc 1a ché phém c6 thé duoc ap dung
truc tiép 1én thuc vat hoac hat b?mg dung cu thich hop, nhu dung cu phun hodc dung cu
phun mu. Theo cach khéc, cac ché phim c6 thé & dang thé dic thuong mai ma cAn phai
dugc pha loang, t6t hon 1a biang nudc, trude khi st dung.

Céc ché phim c6 thé dugc didu ché theo cach thong thuong, vi du bang céch tron
(c4c) thanh phan hoat tinh véi mdt hodc nhidu chit mang va/hoic mdt hoc nhidu chat
phu tro thich hop, nhu d3 boc 1 trén day.

Céc ché phim nay thudng chira tix 0,05 dén 99% khéi lugng, tir 0,01 dén 98% khoi
luong, t5t hon 1a tr 0,1 dén 95% khdi luong, tdt hon nita 12 tir 0,5 dén 90% khdi luong,
t6t nhat 1a tir 10 dén 70% khéi lwong thanh phén hoat tinh hosc hdn hop ctia chung.

Cac ché phdm duoc mb ta trén ddy c6 thé dugce sir dung dé phong tri cac vi sinh
vat khong mong mubn. Céc ché phdm nay c6 thé duoc 4p dung 1én vi sinh vat va/hodc
moi trudng sdng ciia ching.

Céc hop chét c6 cong thire (I) c6 thé duoc str dung nhu vay hodc & dang ché phim

phéi ché cita ching. Chiing ciing ¢6 thé dugc tron hoic ding két hop véi céc chét diét
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nim, chét diét vi khudn, chét trir nhén, chét diét giun tron, chét diét con trung da biét
hoic hdn hop céc chét nay. Viéc st dung céc chét diét nAm, chét diét vi khudn, chét trir
nhén, chét diét giun tron hodc chét diét con tring da biét c6 thé cho phép mo rong phd
hoat tinh hodc ngin nglra sy phat trién tinh khang. Vi du v& céc chét diét nAm, chét diét
con trung, chét trir nhén, chit diét giun tron, hoac chét diét vi khuin da biét duoc boc 16
trong Pesticide Manual, 14th ed..

Céc hop chét c6 cong thirc (I) ciing c6 thé duogc trén hoic st dung két hop véi cac
hoat chit da biét, nhu chit diét cd, hodc véi phén boén, chét didu hoa sinh trudng, chét
an toan va/hoic chét truyén tin hiéu.

Do d6, theo mdt s& phuong an, ché phdm nay con chira thém hoat chit bd sung duge
chon tir chit diét nAm, chit diét vi khuén, chit trir nhén, chit diét giun tron, chat diét con
trung, chét diét co, phéan boén, chét diéu hoa sinh trudng, chét an toan, chét truyén tin
hiéu va hdn hop cuia ching.

Vi du vé céc chét diét nAm ma c6 thé dugc tron véi hop chét va ché phém theo sang
ché 1a:

1) Céc chét tc ché sinh téng hop ergosterol, vi du (1.001) cyproconazole, (1.002)
difenoconazole, (1.003) epoxiconazole, (1.004) fenhexamid, (1.005) fenpropidin,
(1.006) fenpropimorph, (1.007) fenpyrazamin, (1.008) fluquinconazole, (1.009)
flutriafol, (1.010) imazalil, (1.011) imazalil sulfat, (1.012) ipconazole, (1.013)
metconazole, (1.014) myclobutanil, (1.015) paclobutrazol, (1.016) prochloraz, (1.017)
propiconazole, (1.018) prothioconazole, (1.019) Pyrisoxazole, (1.020) spiroxamin,
(1.021) tebuconazole, (1.022) tetraconazole, (1.023) triadimenol, (1.024) tridemorph,
(1.025) triticonazole, (1.026) (1R,2S,5S)-5-(4-clobenzyl)-2-(clometyl)-2-metyl-1-(1H-
1,2,4-triazol-1-ylmetyl)xyclopentanol, (1.027) (1S,2R,5R)-5-(4-clobenzyl)-2-
(clometyl)-2-metyl-1-(1H-1,2,4-triazol-1-ylmetyl)xyclopentanol, (1.028) (2R)-2-(1-
chloroxyclopropyl)-4-[(1R)-2,2-dicloxyclopropyl]-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
(1.029) (2R)-2-(1-chloroxyclopropyl)-4-[(1S)-2,2-dicloxyclopropyl]-1-(1H-1,2,4-
triazol-1-yl)butan-2-ol, (1.030) (2R)-2-[4-(4-clophenoxy)-2-(triflometyl)phenyl]-1-
(1H-1,2,4-triazol-1-yl)propan-2-ol, (1.031) (2S)-2-(1-chloroxyclopropyl)-4-[(1R)-2,2-
dicloxyclopropyl]-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, (1.032) (25)-2-(1-
chloroxyclopropyl)-4-[(1S)-2,2-dicloxyclopropyl]-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
(1.033) (2S)-2-[4-(4-clophenoxy)-2-(triflometyl)phenyl]-1-(1H-1,2,4-triazol-1-
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yl)propan-2-ol, (1.034) (R)-[3-(4-clo-2-flophenyl)-5-(2,4-diflophenyl)-1,2-oxazol-4-
yl](pyridin-3-yl)metanol, (1.035) (S)-[3-(4-clo-2-flophenyl)-5-(2,4-diflophenyl)-1,2-
oxazol-4-yl](pyridin-3-yl)metanol, (1.036) [3-(4-clo-2-flophenyl)-5-(2,4-diflophenyl)-
1,2-oxazol-4-yl](pyridin-3-yl)metanol, (1.037) 1-({(2R,4S)-2-[2-clo-4-(4-
clophenoxy)phenyl]-4-metyl-1,3-dioxolan-2-yl}metyl)-1H-1,2 4-triazol, (1.038) 1-
({(28,4S)-2-[2-clo-4-(4-clophenoxy)phenyl]-4-metyl-1,3-dioxolan-2-yl }metyl)-1H-
1,2,4-triazol, (1.039) 1-{[3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-yl]metyl}-1H-
1,2,4-triazol-5-yl  thiocyanate,  (1.040)  1-{[rel(2R,3R)-3-(2-clophenyl)-2-(2,4-
diflophenyl)oxiran-2-yl|metyl}-1H-1,2,4-triazol-5-yl ~ thiocyanate,  (1.041)  1-
{[rel(2R,3S)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-ylmetyl }-1H-1,2,4-triazol-
5-yl  thiocyanate, (1.042) 2-[(2R,4R,5R)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-
trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.043) 2-[(2R,4R,5S)-1-
(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-
3-thion, (1.044) 2-[(2R,4S,5R)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-
yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.045) 2-[(2R,4S,5S)-1-(2,4-diclophenyl)-5-
hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.046) 2-
[(2S,4R,5R)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-
3H-1,2,4-triazol-3-thion, (1.047) 2-[(2S,4R,55)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-
trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.048) 2-[(2S,4S,5R)-1-
(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-
3-thion, (1.049) 2-[(2S,4S,5S)-1-(2,4-diclophenyl)-5-hydroxy-2,6,6-trimetylheptan-4-
yl]-2,4-dihydro-3H-1,2 4-triazol-3-thion, (1.050) 2-[1-(2,4-diclophenyl)-5-hydroxy-
2,6,6-trimetylheptan-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.051) 2-[2-clo-4-
(2,4-diclophenoxy)phenyl]-1-(1H-1,2,4-triazol-1-yl)propan-2-ol, (1.052) 2-[2-clo-4-(4-
clophenoxy)phenyl]-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, (1.053) 2-[4-(4-clophenoxy)-
2-(triflometyl)phenyl]-1-(1H-1,2,4-triazol- 1-yl)butan-2-ol, (1.054) 2-[4-(4-
clophenoxy)-2-(triflometyl)phenyl]-1-(1H-1,2,4-triazol-1-yl)pentan-2-ol, (1.055) 2-[4-
(4-clophenoxy)-2-(triflometyl)phenyl]-1-(1H-1,2,4-triazol-1-yl)propan-2-ol, (1.056) 2-
{[3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-yl]metyl }-2,4-dihydro-3H-1,2,4-triazol-
3-thion, (1.057) 2-{[rel(2R,3R)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-
yl]metyl}-2,4-dihydro-3H-1,2,4-triazol-3-thion, (1.058) 2-{[rel(2R,35)-3-(2-
clophenyl)-2-(2,4-diflophenyl)oxiran-2-yl|metyl}-2,4-dihydro-3H-1,2,4-triazol-3-
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thion, (1.059) 5-(4-clobenzyl)-2-(clometyl)-2-metyl-1-(1H-1,2,4-triazol-1-
ylmetyl)xyclopentanol, (1.060) 5-(allylsulfanyl)-1-{[3-(2-clophenyl)-2-(2,4-
diflophenyl)oxiran-2-yl]metyl}-1H-1,2,4-triazol, (1.061) 5-(allylsulfanyl)-1-
{[rel(2R,3R)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-ylJmetyl} -1H-1,2 4-triazol,
(1.062) 5-(allylsulfanyl)-1-{[rel(2R,3S)-3-(2-clophenyl)-2-(2,4-diflophenyl)oxiran-2-
yl]metyl}-1H-1,2,4-triazol, (1.063) N'-(2,5-dimetyl-4-{[3-(1,1,2,2-
tetrafloetoxy)phenyl]sulfanyl } phenyl)-N-etyl-N-metylimidoformamit, (1.064) N'-(2,5-
dimetyl-4-{[3-(2,2,2-trifloetoxy)phenyl]sulfanyl} phenyl)-N-etyl-N-
metylimidoformamit, (1.065) N'-(2,5-dimetyl-4-{[3-(2,2,3,3-tetraflopropoxy)phenyl]
sulfanyl}phenyl)-N-etyl-N-metylimidoformamit, ~ (1.066)  N'-(2,5-dimetyl-4-{[3-
(pentafloetoxy)phenyl]sulfanyl} phenyl)-N-etyl-N-metylimidoformamit, (1.067) N'-
(2,5-dimetyl-4-{3-[(1,1,2,2-tetrafloetyl)sulfanyl]phenoxy } phenyl)-N-etyl-N-
metylimidoformamit, (1.068) N'-(2,5-dimetyl-4-{3-[(2,2,2-trifloetyl)sulfanyl]
phenoxy }phenyl)-N-etyl-N-metylimidoformamit,  (1.069)  N'-(2,5-dimetyl-4-{3-
[(2,2,3,3-tetraflopropyl)sulfanyl]phenoxy } phenyl)-N-etyl-N-metylimidoformamit,
(1.070) N'-(2,5-dimetyl-4-{3-[(pentafloetyl)sulfanyl]phenoxy } phenyl)-N-etyl-N-
metylimidoformamit, (1.071) N'-(2,5-dimetyl-4-phenoxyphenyl)-N-etyl-N-
metylimidoformamit, (1.072) N'-(4-{[3-(diflometoxy)phenyl]sulfanyl}-2,5-
dimetylphenyl)-N-etyl-N-metylimidoformamit, (1.073) N'-(4-{3-
[(diflometyl)sulfanyl]phenoxy }-2,5-dimetylphenyl)-N-etyl-N-metylimidoformamit,
(1.074) N'-[5-bromo-6-(2,3-dihydro-1H-inden-2-yloxy)-2-metylpyridin-3-yl]-N-etyl-
N-metylimidoformamit, (1.075) N'-{4-[(4,5-diclo-1,3-thiazol-2-yl)oxy]-2,5-
dimetylphenyl}-N-etyl-N-metylimidoformamit, (1.076) N'-{5-bromo-6-[(1R)-1-(3,5-
diflophenyl)etoxy]-2-metylpyridin-3-yl}-N-etyl-N-metylimidoformamit, (1.077) N'-
{5-bromo-6-[(1S)-1-(3,5-diflophenyl)etoxy]-2-metylpyridin-3-yl}-N-etyl-N-
metylimidoformamit, (1.078)  N'-{5-bromo-6-[(cis-4-isopropylxyclohexyl)oxy]-2-
metylpyridin-3-yl}-N-etyl-N-metylimidoformamit, (1.079) N'-{5-bromo-6-[(trans-4-
isopropylxyclohexyl)oxy]-2-metylpyridin-3-yl}-N-etyl-N-metylimidoformamit,
(1.080) N'-{5-bromo-6-[1-(3,5-diflophenyl)etoxy]-2-metylpyridin-3-yl}-N-etyl-N-

metylimidoformamit, (1.081) Mefentrifluconazole, (1.082) Ipfentrifluconazole.
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2) Céc chét e ché chudi ho hép & phire T hode I1, vi du (2.001) benzovindiflupyr, (2.002)
bixafen, (2.003) boscalid, (2.004) carboxin, (2.005) fluopyram, (2.006) flutolanil,
(2.007) fluxapyroxad, (2.008) furametpyr, (2.009) Isofetamid, (2.010) isopyrazam (anti-
epimeric enantiomer 1R,4S,9S), (2.011) isopyrazam (anti-epimeric enantiomer
1S,4R,9R), (2.012) isopyrazam (anti-epimeric racemate 1RS,4SR,9SR), (2.013)
isopyrazam (mixture of syn-epimeric racemate 1RS,4SR,9RS va anti-epimeric racemate
1RS,4SR,9SR), (2.014) isopyrazam (syn-epimeric enantiomer 1R,4S,9R), (2.015)
isopyrazam (syn-epimeric enantiomer 1S,4R,9S), (2.016) isopyrazam (syn-epimeric
racemate 1RSASR,9RS), (2.017) penflufen, (2.018) penthiopyrad, (2.0 19)
pydiflumetofen, (2.020) Pyraziﬂumid, (2.021) sedaxane, (2.022) 1,3-dimetyl-N-(1,1,3-
trimetyl-2,3-dihydro- 1H-inden-4-yl)-1H-pyrazol-4-carboxamit, (2.023) 1,3-dimetyl-N-
[(3R)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]- 1H-pyrazol-4-carboxamit,  (2.024)
1,3-dimetyl-N-[(3S)-1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]- 1H-pyrazol-4-
carboxamit, (2.025) 1-metyl-3-(triflometyl)-N-[2'-(triflometyl)biphenyl-2-yl]- 1H-
pyrazol-4-carboxamit, (2.026) 2-flo-6-(triflometyl)-N-(1,1,3-trimetyl-2,3-dihydro-1H-
inden-4-yl)benzamit, (2.027) 3-(diflometyl)-1 -metyl-N-(1,1,3-trimetyl-2,3-dihydro-
1H-inden-4-yl)-1H-pyrazol-4-carboxamit, (2.028) 3-(diflometyl)-1-metyl-N-[(3R)-
1,1,3-trimetyl-2,3-dihydro-1H-inden-4-yl]- 1H-pyrazol-4-carboxamit, ~ (2.029)  3-
(diflometyl)-1-metyl-N-[(3S)-1,1,3-trimetyl-2,3 -dihydro-1H-inden-4-yl]-1H-pyrazol-
4-carboxamit, (2.030) 3-(diflometyl)-N-(7-flo-1,1,3-trimetyl-2,3 -dihydro-1H-inden-4-
y1)-1-metyl-1H-pyrazol-4-carboxamit, ~ (2.031) 3 -(diflomety1)-N-[(3R)-7-flo-1,1,3-
trimetyl-2,3-dihydro-1H-inden-4-yl]-1-metyl- 1H-pyrazol-4-carboxamit, (2.032)  3-
(diflometyl)-N-[(3S)-7-flo-1,1,3-trimetyl-2,3 -dihydro-1H-inden-4-yl]-1-metyl-1H-
pyrazol-4-carboxamit,  (2.033) 5,8-diflo-N-[2-(2-flo-4-{[4-(triflometyl)pyridin-2-
yl]oxy }phenyl)etyl]quinazolin-4-amin, ~ (2.034) N-(2-xyclopentyl-5-flobenzyl)-N-
xyclopropyl-3-(diflometyl)-5-flo-1-metyl- 1H-pyrazol-4-carboxamit, (2.035) N-(2-tert-
butyl-5-metylbenzyl)-N-xyclopropyl-3-(diflometyl)-5 -flo-1-metyl-1H-pyrazol-4-
carboxamit, (2.036) N-(2-tert-butylbenzyl)-N—xyclopropyl-3-(diﬂometyl)-S-ﬂo-1-
metyl-1H-pyrazol-4-carboxamit, (2.037) N-(5-clo-2-etylbenzyl)-N-xyclopropyl-3-
(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, (2.038) N-(5-clo-2-
isopropylbenzyl)-N-xyclopropyl-3-(diflometyl)-5-flo-1 -metyl-1H-pyrazol-4-
carboxamit, (2.039) N-[(1R,4S)-9-(diclometylene)-1,2,3 ,4-tetrahydro-1,4-
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metanonaphtalen-5-yl]-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.040) N-
[(1S,4R)-9-(diclometylene)-1,2,3,4-tetrahydro-1,4-metanonaphtalen-5-y1]-3-
(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.041) N-[1-(2,4-diclophenyl)-1-
metoxypropan-2-yl]-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.042) N-[2-
clo-6-(triflometyl)benzyl]-N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl- 1H-pyrazol-4-
carboxamit, (2.043) N-[3-clo-2-flo-6-(triflometyl)benzyl]-N-xyclopropyl-3-
(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit, (2.044) N-[5-clo-2-
(triflometyl)benzyl]-N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-
carboxamit, (2.045)  N-xyclopropyl-3-(diflometyl)-5-flo-1-metyl-N-[5-metyl-2-
(triflometyl)benzyl]-1H-pyrazol-4-carboxamit, (2.046) N-xyclopropyl-3-(diflometyl)-
5-flo-N-(2-flo-6-isopropylbenzyl)-1-metyl-1H-pyrazol-4-carboxamit, ~ (2.047)  N-
xyclopropyl-3-(diflometyl)-5-flo-N-(2-isopropyl-5-metylbenzyl)-1-metyl-1H-pyrazol-
4-carboxamit, (2.048) N-xyclopropyl-3-(diflometyl)-5-flo-N-(2-isopropylbenzyl)-1-
metyl-1H-pyrazol-4-carbothioamit, (2.049) N-xyclopropyl-3-(diflometyl)-5-flo-N-(2-
isopropylbenzyl)-1-metyl-1H-pyrazol-4-carboxamit, (2.050) N-xyclopropyl-3-
(diflometyl)-5-flo-N-(5-flo-2-isopropylbenzyl)-1-metyl-1H-pyrazol-4-carboxamit,
(2.051) N-xyclopropyl-3-(diflometyl)-N-(2-etyl-4,5-dimetylbenzyl)-5-flo-1-metyl-1H-
pyrazol-4-carboxamit, (2.052) N-xyclopropyl-3-(diflometyl)-N-(2-etyl-5-flobenzyl)-5-
flo-1-metyl-1H-pyrazol-4-carboxamit, (2.053) N-xyclopropyl-3-(diflometyl)-N-(2-
etyl-5-metylbenzyl)-5-flo- 1-metyl- 1H-pyrazol-4-carboxamit, (2.054) N-xyclopropyl-
N-(2-xyclopropyl-5-flobenzyl)-3-(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit,
(2.055) N-xyclopropyl-N-(2-xyclopropyl-5-metylbenzyl)-3-(diflometyl)-5-flo-1 -metyl-
1H-pyrazol-4-carboxamit, (2.056) N-xyclopropyl-N-(2-xyclopropylbenzyl)-3-
(diflometyl)-5-flo-1-metyl-1H-pyrazol-4-carboxamit.

3) Céc chat rc ché chudi ho hip & phtc III, vi du (3.001) ametoctradin, (3.002)
amisulbrom, (3.003) azoxystrobin, (3.004) coumetoxystrobin, (3.005) coumoxystrobin,
(3.006) cyazofamid, (3.007) dimoxystrobin, (3.008) enoxastrobin, (3.009) famoxadon,
(3.010) fenamidon, (3.011) flufenoxystrobin, (3.012) fluoxastrobin, (3.013) kresoxim-
metyl, (3.014) metominostrobin, (3.015) orysastrobin, (3.016) picoxystrobin, (3.017)
pyraclostrobin, (3.018) pyrametostrobin, (3.019) pyraoxystrobin, (3.020) trifloxystrobin
(3.021) (2E)-2-{2-[({[(1E)-1-(3-{[(E)-1-flo-2-phenylvinyl]oxy } phenyl)etyliden]
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amino } oxy)metyl]phenyl}-2-(metoxyimino)-N-metylaxetamit, (3.022) (2E,3Z)-5-{[1-
(4-clophenyl)-1H-pyrazol-3-yl]oxy }-2-(metoxyimino)-N,3-dimetylpent-3-enamiy,
(3.023)  (2R)-2-{2-[(2,5-dimetylphenoxy)metyl]phenyl}-2-metoxy-N-metylaxetamit,
(3.024)  (2S5)-2-{2-[(2,5-dimetylphenoxy)metyl]phenyl}-2-metoxy-N-metylaxetamit,
(3.025) (3S,6S,7R,8R)-8-benzyl-3-[({3-[(isobutyryloxy)metoxy]-4-metoxypyridin-2-
yl}cacbonyl)amino]-6-metyl-4,9-dioxo-1,5-dioxonan-7-yl 2-metylpropanoat, (3.026)
2-{2-[(2,5-dimetylphenoxy)metyl]phenyl}-2-metoxy-N-metylaxetamit, (3.027) N-(3-
etyl-3,5,5-trimetylxyclohexyl)-3-formamido-2-hydroxybenzamit, (3.028) (2E,3Z)-5-
{[1-(4-clo-2-flophenyl)-1H-pyrazol-3-yl]oxy } -2-(metoxyimino)-N,3-dimetylpent-3-

enamit.

4) Cac chét tic ché nguyén phan va phén chia t€ bao, vi du (4.001) carbendazim, (4.002)
diethofencarb, (4.003) ethaboxam, (4.004) fluopicolide, (4.005) pencycuron, (4.006)
thiabendazole, (4.007) thiophanate-metyl, (4.008) zoxamide, (4.009) 3-clo-4-(2,6-
diflophenyl)-6-metyl-5-phenylpyridazin, (4.010) 3-clo-5-(4-clophenyl)-4-(2,6-
diflophenyl)-6-metylpyridazin, (4.011) 3-clo-5-(6-clopyridin-3-yl)-6-metyl-4-(2,4,6-
triflophenyl)pyridazin,  (4.012)  4-(2-bromo-4-flophenyl)-N-(2,6-diflophenyl)-1,3-
dimetyl-1H-pyrazol-5-amin, (4.013) 4-(2-bromo-4-flophenyl)-N-(2-bromo-6-
flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.014) 4-(2-bromo-4-flophenyl)-N-(2-
bromophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.015) 4-(2-bromo-4-flophenyl)-N-(2-
clo-6-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.016) 4-(2-bromo-4-flophenyl)-N-
(2-chlorophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.017) 4-(2-bromo-4-flophenyl)-N-
(2-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.018) 4-(2-clo-4-flophenyl)-N-(2,6-
diflophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.019) 4-(2-clo-4-flophenyl)-N-(2-clo-
6-flophenyl)-1,3-dimetyl- 1H-pyrazol-5-amin, ~ (4.020)  4-(2-clo-4-flophenyl)-N-(2-
chlorophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.021) 4-(2-clo-4-flophenyl)-N-(2-
flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.022) 4-(4-chlorophenyl)-5-(2,6-
diflophenyl)-3,6-dimetylpyridazin, ~ (4.023)  N-(2-bromo-6-flophenyl)-4-(2-clo-4-
flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.024) N-(2-bromophenyl)-4-(2-clo-4-
flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin, (4.025) N-(4-clo-2,6-diflophenyl)-4-(2-
clo-4-flophenyl)-1,3-dimetyl-1H-pyrazol-5-amin.
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5) Cac hop chét co6 kha nang hoat dong nhiéu vi tri, vi du (5.001) bordeaux mixture,
(5.002) captafol, (5.003) captan, (5.004) chlorothalonil, (5.005) ddng hydroxit, (5.006)
ddng naphtenat, (5.007) dong oxit, (5.008) déng oxyclorua, (5.009) ddng(2+) sulfat,
(5.010) dithianon, (5.011) dodine, (5.012) folpet, (5.013) mancozeb, (5.014) maneb,
(5.015) metiram, (5.016) metiram k&m, (5.017) oxine-ddng, (5.018) propineb, (5.019)
lru huynh va ché phim chira lvu huynh bao gdm canxi polysulfua, (5.020) thiram,
(5.021)  zineb, (5.022) ziram, (5.023)  6-etyl-5,7-dioxo-6,7-dihydro-5H-
pyrrolo[3',4":5,6][ 1,4]dithiino[2,3-c][1,2]thiazol-3-cacbonitril.

6) Cac hop chat c6 kha ning cam tng co ché phong vé cua vat chu, vi du (6.001)

acibenzolar-S-metyl, (6.002) isotianil, (6.003) probenazole, (6.004) tiadinil.

7) Céac chét tc ché sinh tdng hop axit amin va/hoic protein, vi du (7.001) cyprodinil,
(7.002) kasugamycin, (7.003) kasugamycin hydroclorua hydrat, (7.004)
oxytetracycline, (7.005) pyrimethanil, (7.006) 3-(5-flo-3,3,4,4-tetrametyl-3,4-

dihydroisoquinolin-1-yl)quinolin.
8) Chét rc ché san sinh ATP, vi du (8.001) silthiofam.

9) Céac chét ché téng hop thanh tc té bao, vi du (9.001) benthiavalicarb, (9.002)
dimethomorph, (9.003) flumorph, (9.004) iprovalicarb, (9.005) mandipropamid, (9.006)
pyrimorph,  (9.007)  valifenalate,  (9.008)  (2E)-3-(4-tert-butylphenyl)-3-(2-
chloropyridin-4-yl)-1-(morpholin-4-yl)prop-2-en-1-on, (9.009) (27))-3-(4-tert-
butylphenyl)-3-(2-clopyridin-4-yl)- 1-(morpholin-4-yl)prop-2-en-1-on.

10) Céc chit trc ché tdng hop lipit va mang, vi du (10.001) propamocarb, (10.002)
propamocarb hydroclorua, (10.003) tolclofos-metyl.

11) Cac chét &rc ché sinh tong hop melanin, vi du (11.001) tricyclazole, (11.002) 2,2,2-
trifloetyl {3-metyl-1-[(4-metylbenzoyl)amino]butan-2-yl}carbamat.
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12) Céc chit trc ché tong hop axit nucleic, vi du (12.001) benalaxyl, (12.002) benalaxyl-
M (kiralaxyl), (12.003) metalaxyl, (12.004) metalaxyl-M (mefenoxam).

13) Céc chit Gc ché truyén tin hidu, vi du (13.001) fludioxonil, (13.002) iprodione,
(13.003) procymidone, (13.004) proquinazid, (13.005) quinoxyfen, (13.006)

vinclozolin.

14) Cac hop chit c6 kha ning hoat dong dudi dang chat phan tach, vi du (14.001)
fluazinam, (14.002) meptyldinocap.

15) Céc hop chét khéc, vi du (15.001) axit Abscisic, (15.002) benthiazole, (15.003)
bethoxazin, (15.004) capsimycin, (15 .005) carvone, (15.006) chinomethionat, (15.007)
cufraneb, (15.008) cyflufenamid, (15.009) cymoxanil, (15.010) cyprosulfamide,
(15.011) flutianil, (15.012) fosetyl-nhdm, (15.013) fosetyl-canxi, (15.014) fosetyl-natri,
(15.015) metyl isothiocxyanat, (15.016) metrafenone, (15.017) mildiomycin, (15.018)
natamycin, (15.019) nicken dimetyldithiocarbamat, (15.020) nitrothal-isopropyl,
(15.021) oxamocarb, (15.022) Oxathiapiprolin, (15.023) oxyfenthiin, (15.024)
pentaclophenol va mubi, (15.025) axit phosphoro va mubi cua no, (15.026)
propamocarb-fosetylat, (15.027) pyriofenone (chlazafenone) (15.028) tebufloquin,
(15.029) tecloftalam, (15.030) tolnifanide, (15.031) 1-(4-{4-[(5R)-5-(2,6-diflophenyl)-
4,5-dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-y1} piperidin-1-yl)-2-[ 5-metyl-3-
(triflometyl)-1H-pyrazol-1-yl]ethanon, (15.032) 1-(4-{4-[(5S)-5-(2,6-diflophenyl)-4,5-
dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-yl} piperidin-1-yl)-2-[ 5-metyl-3-(triflometyl)-
1H-pyrazol-1-yl]ethanon, (15.033) 2-(6-benzylpyridin-2-yl)quinazolin, (15.034) 2,6-
dimetyl-1H,5H-[1,4]dithiino[2,3-c:5,6-c'ldipyrol-1,3,5,7(2H,6H)-tetron, (15.035) 2-
[3,5-bis(diflometyl)- 1H-pyrazol-1-yl]-1-[4-(4-{5-[2-(prop-2-yn-1-yloxy)phenyl]-4,5-
dihydro-1,2-oxazol-3-yl1}-1,3-thiazol-2-yl)piperidin-1-ylJetanon, ~ (15.036)  2-[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{5-[2-clo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-
dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-yl)piperidin-1-ylJetanon, ~ (15.037)  2-[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]-1-[4-(4-{5-[2-flo-6-(prop-2-yn-1-yloxy)phenyl]-4,5-
dihydro-1,2-oxazol-3-yl}-1,3-thiazol-2-yl)piperidin-1-yl]etanon, (15.038) 2-[6-(3-flo-
4-metoxyphenyl)-5-metylpyridin-2-ylJquinazolin,  (15.039)  2-{(5R)-3-[2-(1-{[3,5-
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bis(diflometyl)-1H-pyrazol-1-yl]Jaxetyl}piperidin-4-yl)-1,3 -thiazol-4-y1]-4,5-dihydro-
1,2-oxazol-5-yl}-3-clophenyl  metansulfonat,  (15.040) 2-{(5S)-3-[2-(1-{[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]axetyl}piperidin-4-y1)-1,3 -thiazol-4-y1]-4,5-dihydro-
1,2-oxazol-5-yl}-3-clophenyl metansulfonat, (15.041) 2-{2-[(7,8-diflo-2-
metylquinolin-3-yl)oxy]-6-flophenyl}propan-2-ol, (15 042)  2-{2-flo-6-[(8-flo-2-
metylquinolin-3-yl)oxy]phenyl}propan-2-ol, (15.043) 2-{3-[2-(1-{[3,5-
bis(diflometyl)-1H-pyrazol-1-yl]axetyl}piperidin-4-yl)-1,3 -thiazol-4-y1]-4,5-dihydro-
1,2-oxazol-5-yl}-3-chlorophenyl metansulfonat, (15.044) 2-{3-[2-(1-{[3,5-
bis(diflometyl)-1H-pyrazol-1-yl] axetyl}piperidin-4-y1)-1,3-thiazol-4-y1]-4,5 -dihydro-
1,2-oxazol-5-yl}phenyl metansulfonat, (15.045) 2-phenylphenol va mubi, (15.046) 3-
(44,5 -triflo-3,3-dimetyl-3,4-dihydroisoquinolin-1 -yl)quinolin, (15.047) 3-(4,4-diflo-
3,3-dimetyl-3,4-dihydroisoquinolin-1-yl)quinolin, (15 .048) 4-amino-5-flopyrimidin-2-
ol (dang tautome: 4-amino-5-flopyrimidin-2(1H)-on), (15.049) axit 4-ox0-4-[(2-
phenyletyl)amino]butanoic, (15.050) 5-amino-1,3,4-thiadiazol-2-thiol, (15.051) 5-clo-
N'-phenyl-N'-(prop-2-yn-1 -yD)thiophen-2-sulfonohydrazit, (15 .052) 5-flo-2-[(4-
flobenzyl)oxy]pyrimidin-4-amin, (15.053) 5-flo-2-[(4-metylbenzyl)oxy]pyrimidin-4-
amin, (15.054) 9-flo-2,2-dimetyl-5-(quinolin-3 -yl)-2,3-dihydro-1,4-benzoxazepin,
(15.055) but-3-yn-1-yl {6-[({[(Z)-(1-metyl-1H-tetrazol-5-
yl)(phenyl)metylen] amino }oxy)metyl]pyridin-2-yl}carbamat, (15.056) etyl (27)-3-
amino-2-xyano-3-phenylacrylat, (15.057) axit phenazine-1-carboxylic, (15.058) propyl
3,4,5-trihydroxybenzoat, (15.059) quinolin-8-ol, (15.060) quinolin-8-ol sulfat (2:1),
(15.061)  tert-butyl  {6-[({[(1-metyl- 1H-tetrazol-5-yl)(phenyl)metylen]amino}oxy)
metyl]pyridin-2-yl}carbamat,  (15.062) 5 -flo-4-imino-3-metyl-1-[(4-metylphenyl)
sulfonyl]-3,4-dihydropyrimidin-2(1H)-on.

T4t c4 céc thanh phan phéi tron da biét thude nhém (1) dén (15) md ta trén ddy ¢6
thé c6 mit & dang hop chit ty do va/hodc ¢ dang mudi chip nhin dugc trong nong

nghiép néu nhém chire cta ching cho phép.

Céc phuong phép va su dung
Céc hop chét c6 cong thirc (I) c6 hoat tinh diét vi sing vat tiém nang. Do do, cac
hop chét c6 cong thire (I) hodc ché phim chira chiing ¢ thé duoc st dung dé phong trix

cac vi sinh vat khong mong muon, nhu nam va vi khuan. Chung ¢6 thé déc bi€t hitu
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dung trong bao vé cay trdng — ching phong trir cac vi sinh vt gdy bénh & thuc vt -
hoac trong bao vé cay gé, san phém luu kho hodc céc vét liéu khac nhau, nhu duge md
ta chi tiét hon sau ddy. Cu thé hon, cac hop chit c6 cong thirc (I) hodc ché phim chira
ching c6 thé dugc st dung dé bao vé hat, thuc vat ndy mam, ciy gidng da nha 1én, thue
vat, b0 phén cua thuc vét, qua va d4t trén d6 thuc vat sinh truong khoéi céc vi sinh véat
khéng mong mudn.

Thuét ngit “phong trir” hodc “viéc” phong trir nhu dugc sir dung & ddy bao gbm
viéc phong trir mang tinh chita tri va bao vé khai vi sinh véat khong mong mubn. Cac vi
sinh vét khong mong mudn c6 thé 13 vi khuan gy bénh hoic nim gy bénh, cu thé hon
12 vi khudn gay bénh & thuc vat hodc nim giy bénh & thuc vat. Nhu duge mo ta chi tiét
sau day, cac vi sinh vat gdy bénh thuc vat nay la nguyén nhén cia phd rong cac bénh
thue vat

Cu thé hon, cac hop chét c6 cong thic (I) hodc ché phdm chira chiing c6 thé hiru
dung lam chét diét nAm. Cu thé, ching cé thé hiru dung trong bao v¢ cay tréng, vi du dé
phong trir nidm khéng mong mudn, nhu Plasmodiophoromycetes, Oomycetes,
Chytridiomycetes, Zygomycetes, Ascomycetes, Basidiomycetes va Deuteromycetes.

Céc hop chét c6 cong thire (I) hodc ché phdm chira ching cling c6 thé hiru dung
1am chét diét vi khuan. Cu thé, chung c6 thé dugc st dung trong béo vé cay trdng, vi du
dé phong trir vi khuan khong mong mubn, nhu Pseudomonadaceae, Rhizobiaceae,
Enterobacteriaceae, Corynebacteriaceae va Streptomycetaceace.

Do d6, sang ché ciing dé cép dén phuong phap phong trir cac vi sinh vét gdy bénh
thuc vat khong mong mudn, nhu ndm va vi khuén, bao gém budc ap dung mot hodc
nhidu hop chét ¢ cong thirc (I) hodc ché pham chira ching 1én céc vi sinh vat va/hodc
moi trudng séng clia chiing.

Cu thé hon, sang ché dé cip dén cac phuong phap mang tinh chita tri hogc bao vé
dé phong trir céc vi sinh vat khong mong mubn, cu thé hon 12 ndm gdy bénh thuc vat,
ma bao gdm budc ap dung mdt hodc nhidu hop chit c6 cong thire (I) hodc ché phim
chtra chung 1én hat, thuc vét, by phén cta thuc vat, qua hodc dét trén d6 thyuc vat sinh
trudng.

Thoéng thuong, khi cac hop chét c6 cong thirc (I) hodc ché phdm chtra ching duge
du dinh dé str dung trong cac phuong phap mang tinh chira tri hodc bao vé dé phong trir

nim gAy bénh thuc vat, luong hitu hiéu va khong doc cho thuc vat cia mot hoac nhiéu
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hop chét c6 cong thire (I) hodc ché phim chita ching, thudng dwoc 4p dung 1én thuc vit,
bd phan cla thuc vat, qua, hat hoic dét trén d6 thuc vat sinh truéng. Cach biéu hién
"luong hitu hiéu va-khong doc cho thuc vat" nghia la lugng da dé phong trir hodc ti€u
diét ndm c6 mit hoic c6 kha nang xuit hién trén dét trdng va ma khéng dwa dén triéu
chirng déng ké vé do thuc vét bat ky cho cay trdng. Luong nhu vay c6 thé thay d6i trong
khodng rdng tiry thudc vao ndm cén phong trix, loai cdy trdng, diéu kién khi hiu va cac
hop chét c6 cong thic (). Luong ndy c6 thé duoc xac dinh bing cac thir nghiém c6 hé
thdng trén dong ruéng ma nim trong kha ning clia ngudi c6 hiéu biét trung binh vé linh
vuc nay.

Thuat ngit “xtr Iy” nhu dugc st dung trong ban md ta chi budc 4p dung mot hodc
nhiéu hop chit ¢6 cong thic (I) hodc ché phém chira chung 1én thuc vat, bd phan cua

thuc vat, qua, hat hodc dat can dugce bao vé hoic chira tri.

Thuc vat va bd phan cta thuc vat

Tat ca thuc vat va cac bd phén cua thuc vat ¢ thé duge xir Iy bing phuong phép
theo sang ché

Thuc vat & day duoc hiéu véi nghia 1 toan bd thuc vat va quﬁn thé thuc vat nhu
thuc vat hoang dai mong muén va khéng mong muén hodc cdy trdng (gdm ca ciy trdng
moc tur nhién). Cay trong c6 thé 13 thuc vat thu duoc bang cach nhén gidng thong thuong
va c4c phuong phap tdi vu héa hoic bang cac phwong phéap cong nghé sinh hoc va thao
tac di truyén hodc su két hop cia c4c phuong phap ndy, bao gdm c thuc vat chuyén gen
va gibng cay trdng c6 kha ning bao vé hoic khong c6 kha ning bao vé bsi quyén cia
ngudi chon tao gibng cay trong.

Céc bd phan ctia thuc vat dugc hidu nghia 1a tit ca cac bd phén va co quan cua thuc
vét & trén va duéi mit dét, nhu chdi, 14, hoa va r&, vi du bao gdm 14, 14 kim, cudng, than,
hoa, thé qua, qua va hat, va ca ré, than ct va than r&. Cac bd phén cua thuc vit ciing bao
gbm vat liéu thu hoach va vat liéu gdy gidng sinh dudng va sinh san, vi du, canh gidm,
than cu, than ré, canh ghép va hat.

Thyc vat ma c6 thé duge xir Iy bang phwong phép theo sang ché bao gdm céc thuc
vét sau: bong, lanh, nho, cdy an qua, rau, nhu Rosaceae sp. (vi du cdy dong tdo nhu tdo
va l€, nhung cling ca cdy dang qua hach nhu mo, anh dao, qua hanh va dao, va ciy dang

qud mém nhu diu tdy), Ribesioidae sp., Juglandaceae sp., Betulaceae sp.,
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Anacardiaceae sp., Fagaceae sp., Moraceae sp., Oleaceae sp., Actinidaceae sp.,
Lauraceae sp., Musaceae sp. (vi du chudi va cac khu vudn wom), Rubiaceae sp. (vi du
ca phé), Theaceae sp., Sterculiceae sp., Rutaceae sp. (vi du chanh, cam va budi);
Solanaceae sp. (vi du ca chua), Liliaceae sp., Asteraceae sp. (vi du rau diép),
Umbelliferae sp., Cruciferae sp., Chenopodiaceae sp., Cucurbitaceae sp. (vi du dua
chudt), Alliaceae sp. (vi du toi tay, hanh), Papilionaceae sp. (vi du ddu Ha Lan); céc
loai cdy trdng chinh, nhu Gramineae sp. (vi du ngd, vat cé, ngii cé¢ nhu laa mi, lta
mach den, lia, lta mach, yén mach, ké va tiéu hic mach), Asteraceae sp. (vi du huéng
duong), Brassicaceae sp. (vi du bip cai trang, bip cai do, cai xanh, stp lo, cai ti hon
Brussels, cai thia pak choi, su hao kohlrabi, cu cai dd, va cai dau, mia tac, cu cai ngua
va cai xoong), Fabacae sp. (vi du dau, lac), Papilionaceae sp. (vi du ddu nanh),
Solanaceae sp. (vi du khoai tdy), Chenopodiaceae sp. (vi du cu cai duong, cu cai duong
cho chin nubi, cai ciu vong, ci dén); thuc vat hitu dung va thue vat 1am canh cho cac
khu vuon va cac khu vuc 14y g6; va cac giéng bién dbi gen ciia mbi mét trong sb cac
thuc vat nay.

Theo mot s6 phuong 4n dwoc wu tién, cac loai ciy dai va cac cy trdng, hodc nhiing
cdy thu nh4n bang cac phuong phap gy gidng sinh hoc thong thudng, nhu lai gibng
hozc dung hop thé nguyén sinh, va cic phan cta nd, dugc xt Iy bang cac phuong phap
theo sang ché.

Theo mot sd phuong an duoc vu tién khac, thuc vat chuyén gen va gidng thuc vat
thu duogc bang k§ thuat di truyén, néu thich hop, két hop vé6i cac phuwong phap thong
thudng (sinh vat bién ddi gen), va cic bd phan ciia chiing ciing duge xir 1y bang cac
phuong phép theo sang ché. Tt hon, néu cac cdy thudc cy trdng c6 ban trén thi trudong
hozc dang sir dung duge xir Iy theo sdng ché. Céac gidng thuc vat dugc hiéu c6 1a thuc
vét ¢ cac dic tinh ("tinh trang") méi va da thu duoc bang cac k¥ thuét chon gidng thong
thuong, bang k¥ thuat gay dot bién hodc bing k¥ thuat ADN tai t hop. Thuc vat c6 thé
13 gibng cay trong, gidng thuc vat, cac kidu sinh hoc hoic kiéu gien

Phuong phép theo sang ché c6 thé duoc st dung trong xi Iy sinh vat bién dbi gen
(GMO), vi du, thuc vat hodc hat. Thuc vat bién d6i gen (hoac thuc vat chuyén gen) l1a
thure vat ma mét gen khac loai dd duoc tich hop dn dinh vao trong hé gen cia né. Cach
biéu thi “gen khac loai” co ban nghia 14 gen ma dugc cung cip hodc duge thu thap bén

ngoai thyc vat va khi duoc dua vao trong nhén, hé gen luc lap hodc ty thé mang dén cho
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thuc vat chuyén dang cac dac tinh néng hoc mai hodc déc tinh ndong hoc dugc cai thién
hodc céc dic tinh khac bang cach biéu hién protein hodc polypeptit mong mubn hoic
bang cach diéu chinh theo huéng lam giam hoic 1am cim (cac) gen khac ma ching c6
mat & thuc vat (vi dy, sit dung cong nghé dbi nghia, cong nghé déng trc ché, cong nghé
can thiép ARN — RNAi hoic c6ng nghé ARN nhé — miRNA). Gen khéc loai nim trong
hé gen con duge goi 1a gen chuyén. Gen chuyén duoc x4c dinh béi vi tri cu thé ctia né
trong hé gen thuc vat dugc goi 1a su bién nap di truyén hoac su kién chuyén gen.

Thuc vat va gidng thuc vat c6 thé duoc xir Iy bang cac phuong phap d mé ta trén
day bao gdm tit ca cac thuc vat c6 vét liéu di truyén ma chiing truyén c4c tinh trang hitu
dung, dic biét c6 lgi cho cac thuc vat ndy (bat luan thu dugc bing phuong phap chon
gidng va/hoic phuong phap cong nghé sinh hoc hay khong).

Thuc vat va giéng thuc vat ma c6 thé dugc xit Iy bang phuong phap dugc md ta trén
day bao gdm thuc vat va gidng thuc vat khang lai mot hodc nhidu diéu kién bét loi sinh
hoc, tirc 13, thuc vat nay thé hién kha nang phong vé tdt hon chéng lai dong vat va vi
sinh vat gdy hai, nhu chéng lai giun tron, con trung, ve bét, nim gdy bénh cho thyc vat,
vi khuén, virut va/hodc viroit.

Thuc vat va gidng thuc vat ma c6 thé duoc xit Iy bing cac phwong phép da mé ta
trén day 1a thuc vat khang lai mét hoic nhidu didu kién bat loi phi sinh hoc. Céc didu
kién bat lgi phi sinh hoc c6 thé bao gdm, vi dy, han hén, tiép xuc véi nhiét do lanh, tiép
xuc nhiét, didu kién bét 1gi v& thim théu, ngap lut, 6 man trong dit cao, tiép xuc khoéng
chit cao, tiép xtic ozon, tiép xtc anh sang cao, tinh trang sin c6 gidi han vé cac chét
dinh dudng nito, tinh trang sin c6 gii han cta cac chét dinh dudng phospho, tranh hiéu
ung béng.

Thuc vat va gibng thuc vat ma c6 thé duge xir Iy bang cac phuong phép da mo ta
trén day 1a thuc vat dic trung béi cac dic tinh v& ning sudt duoc ting cudng. Ning sult
dugc ning cao & thuc vat ndy co thé 1a két qué cua, vi du, sinh ly thuc vat dugc cai thién,
kha ning sinh truéng va phat trién, nhu hiéu suét str dung nude, hiéu suit gitt nudc, sir
dung nito t6t hon, ting déng héa cacbon, quang hop dugc cai thién, hiéu sudt ndy mam
tdng va chin nhanh. Ngoai ra, nang suét c6 thé bi anh hudng boi két cAu thuc vat dugc
cai thién (trong cac diéu kién bét loi va khéng bt 1oi), bao gdm nhung khong bi gisi
han &, ra hoa sém, kiém soat ra hoa dé san xuét hat lai, strc séng cua cdy con, kich c&

thuc vat, sb lugng va khoang céch gidng, sinh trudng 1, kich thuéc hat, kich thuée qua,
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kich thuéc vo, sb lugng vé hodc bong, sb lugng hat trén mdi vé hoic bong, khéi lugng
hat, ting hat miy, giam phan tan hat, giam tach vo va chéng db rap. Céc tinh trang vé
ning suit khac bao gdm thanh phén hat, nhu ham luong va thanh phan hydrat cacbon,
vi du, bong hodc tinh bdt, ham lugng protein, ham lwgng va thanh ph?m dau, gid tri dinh
dudng, giam thiéu cac hop chét khang dinh dudng, kha nang ché bién cai thién va d6 én
dinh khi b4o quan thich hop hon.

Thuc vat va gidng thuc vat ma c6 thé dugc xir Iy bing cac phuong phép di mo ta
trén day 1a thuc vat lai da thé hién dic tinh v& wu thé lai hoic strc lai ma thudng din dén
ning suét, strc sdng, strc khde va tinh khang lai cac didu kién bt 1oi sinh hoc va phi sinh
hoc cao hon.

Thuc vat va gidng thuc vat (thu duoc bing phuwong phap céng nghé sinh hoc thuc
vét nhu k¥ thuat di truyén) ma c6 thé dwoc xir Iy bing cac phuong phap dd mo ta trén
day bao gff)m thuc vat va giéng thuc vat ma chiu duogc chat diét cd, tirc 13, thuc vat chiu
duge mot hodc nhidu chit diét c¢6 nhit dinh. Thuc vat nhu vay ¢6 thé thu duoc b%mg
phuong phap bién nap di truyén hoic bing phuong phép chon loc thuc vat chtra dot bién
truyén kha nang chiu chit diét c6 nay.

Thuc vat va gidng thuc vat (thu dugce bing phwong phap cong nghé sinh hoc thuc
vat nhu k§ thuat di truyén) ma c6 thé duogc xt Iy bing cac phuong phap d3 mé ta trén
day bao gém thuc vat chuyén gen khang con trung, tire 13, thuc vat dugc tao tinh khang
lai su tAn cdng cuia cac con tring dich nhit dinh. Thyc vat nhu vay c6 thé thu duogc bing
phuong phap bién nap di truyén, hodc bing phuong phap chon loc thuc vat chira dot
bién truyén kha ning khang con trung nhu vay.

Thuc vat va gidng thuc vét (thu duoc bing phuong phap cong nghé sinh hoc thuc
vat nhu k¥ thuat di truyén) ma c6 thé duoc xir Iy bang cac phuwong phép da md ta trén
day bao gém thuc vat va giéng thue vat ma chiu dugc cac diéu kién bét loi phi sinh hoc.
Thuc vat nhu vay cé thé thu dugc béng phuong phap bién nap di truyén, hodc béng
phuong phép chon loc thuc vat chira dot bién truyén tinh chiu diéu kién bat loi nay.

Thuc vét va gidng thuc vét (thu duoc bing phuong phap cong nghé sinh hoc thuc
vét nhu k¥ thuat di truyén) ma ciing ¢6 thé dugc xit Iy bing cc phuong phap di mé ta
trén dy bao gdm thuc vat va gidng thuc vt thé hién sb lwong, chét lwong va/hodc dd
6n dinh bao quan ctia san phdm thu hoach thay ddi va/hodc dic tinh cta cac thanh phén

dic trung ctia san phdm thu hoach thay dbi.
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Thue vat va gibng thuc vét (thu duoc bing phuong phap cong nghé sinh hoc thuc
vat nhu k§ thuat di truyén) ma c6 thé duoc xit 1y bang cac phuong phap dd mo ta trén
day bao gdm thuc vat va gidng thuc vat nhu ciy bong, v6i cac dic tinh soi thay dbi.
Thuc vét nhu vy c6 thé thu duoc bing phwong phap bién nap di truyén, hodc bang
phuong phap chon loc thuc vat chira dot bién truyén cac dic tinh soi thay dbi nhu vay.

Thue vat va giéng thuc vét (thu dugc bing phwong phap cong nghé sinh hoc thue
vat nhu k§ thuat di truyén) ma c6 thé duoc xir 1y bang cac phuong phap di mo ta trén
day bao gém thuc vat va giéng thuc vat ma chiu dugc cac diéu kién bat loi phi sinh hoc.
Thuc vat nhu vy c6 thé thu duoc bing phuong phap bién nap di truyén, hoic bing
phuong phap chon loc thuc vat chtra dot bién truyén céc dic tinh vé dau thay ddi nhu
vay.

Thuc vat va giéng thuc vét (thu dugc bﬁng phuong phap cong nghé sinh hoc thuc
vat nhu k¥ thuat di truyén) ma c6 thé duge xir Iy bang cac phuong phap di mo ta trén
day bao gém thuc vat va giéng thuc vat nhu cai dau hodc cdy Brassica c6 lién quan, v6i
v6i cac dic tinh v hat thay d6i. Thyuc vat nhu vy c6 thé thu duoc bang phuong phap
bién nap di truyén, ho%c bing phuong phap chon loc thuc vat chira dot bién truyén cac
dac tinh v hat thay dbi nhu vay va bao gém thuc vat nhu cay cai diu véi dic tinh v
hat chdm hoac giam.

Thuc vat va giéng thuc vat (thu dugc béng phuong phép cong nghé sinh hoc thuc
vat nhu k¥ thuat di truyén) ma c6 thé dugc xir Iy biang cac phuong phap da mé ta trén
ddy bao gbém thuc vat va gidng thuc vat nhu cdy thube 14, véi cac dic tinh cai bién
protein sau dich m thay ddi.

Méam bénh va bénh

Céc phuong phap dugc mé ta trén ddy c6 thé dugc st dung dé phong triy cac vi
sinh vat, cu thé 1a nAm gay bénh thuc vat, gdy ra cac bénh nhu:
cac bénh do mim bénh phin tring, nhu loai Blumeria (vi du Blumeria graminis), loai
Podosphaera (vi du Podosphaera leucotricha), loai Sphaerotheca (vi du Sphaerotheca
fuliginea), loai Uncinula (vi du Uncinula necator) gay ra;
céc bénh do mam bénh ri sét, nhu loai Gymnosporangium (vi du Gymnosporangium
sabinae), loai Hemileia (vi du Hemileia vastatrix), loai Phakopsora (vi du Phakopsora

pachyrhizi hoic Phakopsora meibomiae), loai Puccinia (vi du Puccinia recondita,
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Puccinia graminis hodc Puccinia striiformis), loai Uromyces (vi du Uromyces
appendiculatus) gy ra;

cac bénh do mam bénh tir nhém Oomycetes, nhu loai Albugo (vi du Albugo candida),
loai Bremia (vi du Bremia lactucae), loai Peronospora (vi du Peronospora pisi hodc P.
brassicae), loai Phytophthora (vi du Phytophthora infestans), loai Plasmopara (vi du
Plasmopara viticola), loai Pseudoperonospora (vi du Pseudoperonospora humuli hodc
Pseudoperonospora cubensis), loai Pythium (vi du Pythium ultimum) géy ra;

bénh ddm 14 va bénh bac 14 do, vi du, lodi Alternaria (vi du Alternaria solani), loai
Cercospora (vi du Cercospora beticola), loai Cladiosporium (vi du Cladiosporium
cucumerinum), loai Cochliobolus (vi du Cochliobolus sativus (dang bao tir: Drechslera,
syn: Helminthosporium) hoic Cochliobolus miyabeanus), loai Colletotrichum (vi du
Colletotrichum lindemuthanium), loai Cycloconium (vi du Cycloconium oleaginum),
loai Diaporthe (vi du Diaporthe citri), loai Elsinoe (vi du Elsinoe fawcettii), loai
Gloeosporium (vi du Gloeosporium laeticolor), loai Glomerella (vi du Glomerella
cingulate), lodi Guignardia (vi du Guignardia bidwelli), loai Leptosphaeria (vi du
Leptosphaeria maculans), loai Magnaporthe (vi du Magnaporthe grisea), loai
Microdochium (vi du Microdochium nivale), loai Mycosphaerella (vi du
Mycosphaerella graminicola, Mycosphaerella hodc Mycosphaerella fijiensis), loai
Phacosphaeria (vi du Phaeosphaeria nodorum), loai Pyrenophora (vi du Pyrenophora
teres hodc Pyrenophora tritici repentis), loai Ramularia (vi du Ramularia collo-cygni
hoic Ramularia areola), loai Rhynchosporium (vi du Rhynchosporium secalis), loai
Septoria (vi du Septoria apii hodc Septoria lycopersici), lodi Stagonospora (vi du
Stagonospora nodorum), loai Typhula (vi du Typhula incarnate), loai Venturia (vi du
Venturia inaequalis) gdy ra,

c4c bénh & ré va than do, vi du, loai Corticium (vi du Corticium graminearum), loai
Fusarium (vi du Fusarium oxysporum), lodi Gaeumannomyces, (vi du
Gaeumannomyces graminis), loai Plasmodiophora, (vi du Plasmodiophora brassicae),
loai Rhizoctonia, (vi du Rhizoctonia solani), loai Sarocladium, (vi du Sarocladium
oryzae), loai Sclerotium, (vi du Sclerotium oryzae), loai Tapesia, (vi du Tapesia
acuformis), loai Thielaviopsis, (vi du Thielaviopsis basicola) gay ra;

céc bénh & tai va chum (bao gom 15i ngé). do, vi du, loai Alternaria, (vi du Alternaria

spp.), loai Aspergillus (vi du Aspergillus flavus), lodi Cladosporium (vi du
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Cladosporium cladosporioides, loai Claviceps (vi du Claviceps purpurea), loai
Fusarium, (vi du Fusarium culmorum), loai Gibberella (vi du Gibberella zeae), loai
Monographella, (vi du Monographella nivalis), loai Stagnospora, (vi du Stagnospora
nodorum) giy ra;

c4c bénh do ndm than, vi du lodi Sphacelotheca (vi du Sphacelotheca reiliana), loai
Tilletia (vi du Tilletia caries hoic Tilletia controversa), loai Urocystis (vi du Urocystis
occulta), loai Ustilago (vi du Ustilago nuda) gy ra;

théi qua do, vi du, loai Aspergillus (vi du Aspergillus flavus), loai Botrytis (vi du
Botrytis cinerea), loai Penicillium (vi du Penicillium expansum hodc Penicillium
purpurogenum), loai Rhizopus (vi du Rhizopus stolonifer), loai Sclerotinia (vi du
Sclerotinia sclerotiorum), lodi Verticilium (vi du Verticilium alboatrum) gy ra;

cac bénh théi va héo tir hat va tur dét, va ca cac bénh & cdy non do, vi dy, loai Alternaria
(vi du Alternaria brassicicola), lodi Aphanomyces (vi du Aphanomyces euteiches),
Ascochyta (vi du Ascochyta lentis), loai Aspergillus (vi du Aspergillus flavus), loai
Cladosporium (vi du Cladosporium herbarum), loai Cochliobolus (vi du Cochliobolus
sativus (dang bao ti: Drechslera, Bipolaris Syn: Helminthosporium)), loai
Colletotrichum (vi du Colletotrichum coccodes), lodi Fusarium (vi du Fusarium
culmorum), loai Gibberella (vi du Gibberella zeae), loai Macrophomina (vi du
Macrophomina phaseolina), loai Microdochium (vi du Microdochium nivale), loai
Monographella (vi du Monographella nivalis), loai Penicillium (vi du Penicillium
expansum), loai Phoma (vi du Phoma lingam), loai Phomopsis (vi du Phomopsis sojae),
loai Phytophthora (vi du Phytophthora cactorum), loai Pyrenophora (vi du Pyrenophora
graminea), loai Pyricularia (vi du Pyricularia oryzae), loai Pythium (vi du Pythium
ultimum), loai Rhizoctonia (vi du Rhizoctonia solani), loai Rhizopus (vi du Rhizopus
oryzae), loai Sclerotium (vi du Sclerotium rolfsii), loai Septoria (vi du Septoria
nodorum), loai Typhula (vi du Typhula incarnate), loai Verticillium (vi du Verticillium
dahlia) gdy ra;

cac bénh ung thu, sin mun cdy va ddm canh quai do, vi du, loai Nectria (vi du, Nectria
galligena ) gay ra;

bénh héo do, vi du, loai Monilinia (vi du, Monilinia laxa) gay ra;

bénh gay bién dang 14, hoa va qua do, vi duy, loai Exobasidium (vi du, Exobasidium

vexans), loai Taphrina (vi du, Taphrina deformans) gay ra;
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bénh thodi hoa & thyc vét thin gd do, vi du, loai Esca (vi du, Phaeomoniella
chlamydospora, Phaeoacremonium aleophilum ho3c Fomitiporia mediterranea), loai
Ganoderma (vi du, Ganoderma boninense) gay ra;
bénh & hoa va hat do, vi du loai Botrytis (vi du, Botrytis cinerea) gay ra;
bénh & cu cia thuc vat do, vi du loai Rhizoctonia (vi du, Rhizoctonia solani), loai
Helminthosporium (vi du, Helminthosporium solani) gdy ra;

Céac bénh do mam bénh vi khuin, vi du lodi Xanthomonas (vi du Xanthomonas
campestris pv. Oryzae), loai Pseudomonas (vi du Pseudomonas syringae pv.

Lachrymans), loai Erwinia (vi du Erwinia amylovora) gay ra.

Xir 1y hat

Phuong phap phong trir céc vi sinh vat khong mong muén c6 thé dugc sir dung dé
bao vé hat khai cc vi sinh vat gdy bénh thurc vat, nhu nim.

Thuét ngit “(c4c) hat” nhu dwgc st dung trong ban mo ta bao gbm hat & trang thai
ngu, hat da mdi nudc, hat trude khi nhu mAm va hat v6i ré va 14 da nhu.

Do d6, sang ché ciing dé cap dén phuong phép bao vé hat va/hodc cay trdng khéi
cac vi sinh vat khong mong mubn, nhu vi khuan hogc nim, ma bao gdm bude xtt 1y hat
bang mdt hoic nhidu hop chit c6 cong thire (I) hodc ché phim chira ching. Viéc xir ly
hat bang (cac) hop chét c6 cong thirc (T) hodc ché phdm chia ching khong chi bao vé
hat khoi céc vi sinh vat gdy bénh thuc vat, ma ca ca thuc vat nay mam, cdy non da nhi
1én va thuc vat sau khi nhu.

Viéc xir Iy hat c6 thé dugc thuc hién trudce khi gieo, 6 thoi diém gieo hodc mot thoi
gian ngin sau dé.

Khi thuc hién xit Iy hat trude khi gieo (vi du goi 1a ing dung trén hat), viéc xtr ly
hat ¢6 thé duoc thuc hién nhu sau: hat c6 thé dugc dua vao mdy trdn véi luong mong
muén (cac) hop chit c6 cong thire (I) hodc ché phim chira ching (nguyén nhu vay hodc
sau khi pha loang), hat va (cé4c) hop chét c6 cong thuc (I) hodc ché phim chtra chung
dugc tron dén khi phén phéi duoc déng déu trén hat. Néu thich hop, sau d6 hat c6 thé
duoc lam kho.

Séang ché ciing dé cap dén hat dugc xt Iy bang mdt hodc nhiéu hop chét c6 cong
thirc (I) hodc ché phdm chira chiing. Nhu néu trén, viéc st dung hat da xu ly khong chi

cho phép bao vé hat trude va sau khi gieo khoi cac vi sinh vat khong mong muon, nhu
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ndm gay bénh thuc vat, ma con cho phép bao vé thuc vat nay mam va cdy non nhi 1én
tir hat da qua x@ Iy. Phin 16n thwong ton d6i véi cay trdng do sinh vat c6 hai gdy ra déu
bét ngudn tir sy nhiém khuin cta hat trude khi gieo hodc sau khi cdy nay mam. Pha nay
dac biét quan trong vi ré va chdi cia thuc vat dang phat trién dic biét nhay cam, va ngay
c4 thuong tdn nhé ciing c6 thé gay chét cay.

Do d6, sang ché ciing dé cap dén phuong phap bao vé hat, thuc vat nay mim va
ciy non d4 nhi 1én, tdng quat hon 1a phuong phép béo vé cay trdng khéi cac vi sinh vt
gdy bénh thuc vat, ma bao gdm buéc st dung hat da xu Iy bing mdt hodc nhidu hop
chat c¢6 cong thirc (I) hodc ché phdm chira chiing.

Tét hon néu hat duoc xtr 1y & trang thai trong d6 hat nay du dn dinh da dé khong
xuét hién bat ky tén hai ndo trong qué trinh xit ly. N6i chung, hat c6 thé dugc xir Iy vao
thoi diém bat ky trong khoang tir ltic thu hoach dén mot thoi gian ngén sau khi gieo.
Thuong sir dung hat d duoc tach ra khoi cdy va tach khoi 16i, vo hat, cuéng, vO, 1ong
hodc thit qua. Vi dy, c6 thé sir dung hat d3 duoc thu hoach, lam sach va 1am kho dén
ham luong hoi 4m nhé hon 15% trong lugng. Theo cach khac, cling c6 thé str dung hat
ma sau khi séy kho, vi du, da duoc xt ly b&ng nudc va sau do séy kho lai, hodc hat ngay
sau khi mdi nuée, hoic hat duoc bao quan & didu kién moi nude hodc hat trude khi nay
méam, hoic hat di gieo trong khay, biang hodc gidy uom hat.

Luong (cac) hop chit c6 cong thic (I) hodc ché phim chira chiing dugc 4p dung
cho hat thuong sao cho khéa nang nay mam cta hat khong bi suy yéu, hogc sao cho thuc
vét thu dugc khong bi thwong ton. Diéu nay phai bao dam, nhét 13 trong trudng hop céc
thanh phan hoat tinh c6 thé thé hién céc tic dung gy ddc thuc vat & cac ty 1€ dp dung
nhéit dinh. Kiéu hinh thuc chat ctia thuc vat chuyén gen ciing can duogc xem xét khi x4c
dinh Iuong (c4c) hop chit c6 cong thirc (T) hodc ché phdm chira chiing can 4p dung lén
hat dé dat duoc muirc do bao vé hat va thyc vat nay mam tdi wu vé6i luong tbi thiéu (cac)
hop chét c6 cong thire (I) hoic ché phim chira ching dugc st dung.

Nhu d3 chi ra trén ddy, cac hop chét c6 cong thirc (I) c6 thé duogc 4p dung, nguyén
nhu vay, truc tiép 1én hat, tic 12 khong st dung thanh phén bat ky khac va khong pha
lodng, hodc ché pham chira c4c hop chét c6 cong thirc (1) c6 thé dugc ap dung. Tét hon
1a cac ché phdm duogc 4p dung 1én hat & dang bét ky thich hop. Vi du v& cac ché pham
thich bao gém dung dich, nhil tuong, huyén phu, bot, bot, huyén phu dac hodc két hop

v6i cac ché pham bao ngoai khac dung cho hat, nhu vat li€u tao mang, vat li¢u két vién,
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bot sit hodc kim loai khac min, hat min, vt liéu bao ngoai dung cho hat da bt hoat va
ca cc ché phidm ULV. Cac ché pham phéi ché nay 14 cac ché phidm phéi ché diing ngay
hoic c6 thé 12 cac thé dic cin dugc pha lodng truée khi st dung.

Céc ché phadm nay dugc diéu ché theo cach d3 biét, ching han bing cach tron thanh
phén hoat tinh hozc hdn hop thanh phan hoat tinh véi céc chét phu gia théng thuong, vi
du, chit don thong thuong va dung moi hodc chét pha lodng, thudc nhudm, chit 1am uét,
chét phén téan, chét nhii tuong, chét chéng tao bot, chit bao quan, chét gay léng thi cép,
chét dinh bam, giberelin va ca nuéc.

Céc ché phim nay dugc didu ché theo cach da biét, bang cach tron cac thanh phén
hoat tinh hodc hdn hop thanh ph?ln hoat tinh v61 chét phu gia thong thuong, vi du, chét
don thong thuong va cad dung moi hodc chét pha lodng, thudc nhudm, chét 1am wét, chit
phan tn, chit nhii trong, chét chéng tao bot, chit bao quan, chit gay ling thir cép, chét
dinh bam, giberelin va ca nudec.

Céc thubc nhudm hitu ich ma c6 thé c6 mit trong ché phim phéi ché xtr 1y hat 1a
tAt ca cac thubc nhudém ma thudng ding cho muc dich nhu vdy. Co6 thé st dung cac chét
mau it tan trong nudc hodc thudc nhudm tan trong nudce. Vi du bao gém céc thudc nhudm
da biét voi tén Rhodamin B, C.I. Pigment Red 112 va C.I. Solvent Red 1. Cac chét 1am
w6t hitu ich ¢6 thé c6 mit trong ché phim phdi ché xu 1y hat 1a tht ca cac chit ma thuc
diy viéc 1am w6t va thuong dung cho céc ché phdm phbi ché chtra thanh phan hoat tinh
h6a néng Uu tién st dung cac hop chét alkylnaphtalensulphonat, nhu diisopropyl- hodc
diisobutylnaphtalensulphonat. Céc chét phén tan va/hodc chét nhii héa hiru ich c6 thé c6
mit trong ché phdm phéi ché xir 1y hat 1a tAt ca céc chét phan tan khong ion, anion va
cation thuong dung trong ché pham phéi ché chira thanh ph‘ﬁn hoat tinh héa néng. Uu
tién st dung chét phan téan khong ion hodc anion hodc hdn hop gdm céc chét phéan tan
khong ion hodc anion. Cac chét phéan tin khong ion hitu dung hop bao gbm dic biét 1a
polyme khéi etylen oxit/propylen oxit, alkylphenol polyglycol ete va tristryrylphenol
polyglycol ete va céc din xuét duogc phosphat hod hodc sulphat hod ctia né. Cac chét
phan tan anion thich hgp dac biét 1a lignosulphonat, mudi axit polyacrylic va chit ngung
tu arylsulphonat/formaldehyt. Cac chét chéng tao bot ma c6 thé c6 mat trong ché phdm
phéi ché xtr Iy hat 1a tAt ca cac chét trc ché bot thuong dung cho ché phdm phdi ché chira
thanh phan hoat tinh héa ndng. Chét chdng tao bot silicon va magie stearat c6 thé duoc

wu tién st dung. Cac chét bao quan c thé c6 mit trong ché phdm phbi ché xtr Iy hat 1a
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tht ca cac chét c6 thé sir dung cho muc dich nhu vy trong ché phdm hoa nong. Cac vi
du bao gdm diclophen va ctia hemiformal ruou benzylic. Chét lam d3c thir cip ma c6
thé c6 mit trong ché phdm phbi ché xur 1y hat 13 tit ca c4c chét c6 thé str dung cho cac
muc dich nhu vay trong ché phdm ho4 nong. Cac vi du dugc wu tién bao gbm din xuét
xenluloza, din xuit clia axit acrylic, xanthan, dAt sét bién tinh va silic oxit nghién min.
Céc chét két dinh c6 thé c6 mit trong ché pham phéi ché xtt 1y hat 1a tht ca cac chat két
dinh thong thudng c6 thé sir dung trong san pham xt Iy hat. Céc vi du dugc uu tién bao
gdm polyvinylpyrolidon, polyvinyl axetat, rugu polyvinylic va tyloza.

Céc hop chét c6 cong thirc (I) va cac ché phdm chita chiing thich hop dé bao vé
hat cua giéng thuce vat bét ky ma duoc st dung trong ndng nghiép, trong nha kinh, trong
1am nghiép hodc trong 1lam vudn. Cu thé hon, hat 13 hat ngii cbe (nhu lua my, dai mach,
hic mach, ké, tiéu hic mach, va yén mach), cay cai dau, ngd, bong, ddu tuong, l4a gao,
khoai tay, huéng duong, ddu Ha Lan, ca phé, ct cai (vi du ci cai dudng va ci cai duong
cho chdn nuéi), lac, rau (nhu ca chua, dua chudt, hanh va rau diép), bii cé va cay canh.
Dic biét ¢6 ¥ nghia 1a viée xit Iy hat lia my, dau twong, cdy cai dau, ngd va lua gao.

Céc hop chét c6 cong thae (1) hodic ché pham chira ching c6 thé duge sir dung dé
xu ly hat chuyén gen, cu thé hat cua thuc vat c6 kha nang biéu hién protein ma hoat
dong chdng lai sinh vat gy hai, thwong tdn do thubc diét co gay ra hodc didu kién bét
loi phi sinh hoc, nhd do6 tang hiéu qua bao vé. Tac dung hiép ddng bd sung cling c6 thé

xay ra khi tuong tac véi cac chit dugc tao thanh bang cach biéu hién.

Ung dung

(Céc) thanh phﬁn hoat tinh c6 thé duoc 4p dung nguyén nhu vay, & dang ché phém
phéi ché cua ching hodc & cac dang st dung duoc didu ché tr cac ché pham phéi ché
ndy khi chung khong dung duoc ngay.

Viéc tmg dung 1én thyc vét, bd phan cua thyc vat, qua, hat hodc dit duogc thuc hién
theo cach théng thuong, vi du bang cach twdi nudce, phun, phun suong, phat tan, réc bui,
tao bot, rai va tuwong tu. Cac thanh phan hoat tinh ciing c6 thé duoc sir dung bang phuong
phap thé tich sidu nho hodc duge bom vao dat.

Luong hitu hiéu va khong doc cho thuc vét cia cac hop chét c6 cong thirc (1) hodc
ctia ché pham chira chiing dugc 4p dung 1én thuc vét, bd phan cta thyc vit, qua, hat

hoac dht s& phu thudc vao nhiéu yéu td khac nhau, nhu hop chét/ché phém duoc st dung,
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d6i twong xit Iy (thuc vAt, bd phan ciia thuc vét, qua, hat hoge dat), cach xit Iy (rdc bui,
phun, xit Iy hat), muc dich cta viéc xi Iy (dé phong ngira hodic dé diéu tri) va loai vi
sinh vét.

Khi cac hop chét c6 cong thie (I) duge st dung 1am chét diét nim, ty 18 4p dung
c6 thé thay ddi trong pham vi twong dbi rong, tiry thudc vao loai tmg dung. Chéng han,
khi cac hop chét ¢ cong thire (I) dugc sir dung dé xr Iy cac bo phan cua thuc vat, nhu
14, ty 1€ 4p dung co thé ndm trong khoang tir 0,1 dén 10000 g/ha, t6t hon 1a tir 10 dén
1000 g/ha, tét hon nita 1a tir 50 dén 300 g/ha (trong trudng hop ng dung bang cach tudi
nuéce hodc nho giot, tham chi co thé giam ty 1€ 4p dung, ddc biét 1a khi sir dung céc vat
liéu tro nhu bong khoang hodc da tran chau). Khi cac hop chét c6 cdng thirc (I) duge xir
dung @& xtr Iy hat, ty 1& ap dung c6 thé nam trong khoang tir 0,1 dén 200 g trén 100 kg
hat, t6t hon Ia tir 1 dén 150 g trén 100 kg hat, tt hon nita Ia tir 2,5 dén 25 g trén 100 kg
hat, con tbt hon nita 12 tr 2,5 dén 12,5 g trén 100 kg hat. Khi cac hop chét c6 cong thirc
(I) dugc st dung dé xu ly dat, ty 1& 4p dung co6 thé nim trong khoéng tir 0,1 dén 10 000
g/ha, t6t hon 12 tir 1 dén 5000 g/ha.

Theo muc dich cta sang ché, cac ty 18 4p dung nay nhim minh hoa va khong phai
dé han ché.

Céac doc t6 nAm

Ngoai ra, hop chét c6 cong thire (I) hodc ché phdm chira chung c6 thé lam gidm
ham lugng doc t5 nAm trong vat lidu sau thu hoach va thuc phém va thirc an dugc ché
bién tir vat liéu néu trén. Poc t5 nAm cu thé bao gém, nhung khong chi duy nhét & céc
loai sau: deoxynivalenol (DON), nivalenol, 15-Ac-DON, 3-Ac-DON, T2- va HT2-toxin,
fumonisin, zearalenon, moniliformin, fusarin, diaceotoxyscirpenol (DAS), beauvericin,
enniatin, fusaroproliferin, fusarenol, ochratoxin, patulin, ergot alkaloit va aflatoxin ma
chung c6 thé duoc san sinh, vi du tir cac nam sau: Fusarium spec., nhu F. acuminatum,
F. asiaticum, F.avenaceum, F. crookwellense, F. culmorum, F. graminearum
(Gibberella zeae), F. equiseti, F. fujikoroi, F. musarum, F. oxysporum, F. proliferatum,
F. poae, F. pseudograminearum, F. sambucinum, F. scirpi, F. semitectum, F. solani,
F. sporotrichoides, F. langsethiae, F. subglutinans, F. tricinctum, F. verticillioides etc.,
va ca tir Aspergillus spec., nhu A. flavus, A. parasiticus, A. nomius, A. ochraceus, A.

clavatus, A. terreus, A. versicolor, Penicillium spec., nhu P. verrucosum, P. viridicatum,
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P. citrinum, P. expansum, P. claviforme, P. roqueforti, Claviceps spec., nhu C.
purpurea, C. fusiformis, C. paspali, C. africana, Stachybotrys spec. va cac loai khac.

Céc hop chét c6 cong thirc (I) va ché phim chira chung ciing c6 thé duoc st dung
trong bao v€ vét liéu, chér_lg han vat liéu cong nghiép, khoi sy tAn cong va pha huy cua
vi sinh vat, nhu nim.

Thuat ngit “vat liéu cong nghiép” nhu dugc st dung trong ban mo ta chi cac vat
liéu v6 tri v6 gidc ma co thé dugc st dung trong cong nghiép. Vidu vé céc vat liéu cong
nghiép bao gém, nhung khong chi gi6i han &, chit két dinh, keo, gidy, gidy dén tudng,
giéy bdi/bia ctng, vai, tham, da, g6, soi, khan giéy, son, vét dung b%lng chét déo, chét
bbi tron 1am mat, chit long truyén nhiét va cac vat liéu khac ma co thé bi nhiém hoic bi
pha hity béi cac vi sinh vat. Céac vt liéu cong nghiép dugc uu tién bao gbm chat két
dinh, ho dan, giéy va thé, da, gd, son, vat liéu bdi tron 1am mat va céc chit léng truyén
nhiét, tbt hon 13 gd. Cac hop chét c¢6 cong thic (I) va cac ché pham chita chung c6 thé
ngdn ngira cac anh hudng bét 1gi, nhu thdi, muc, mAt mau hozc hinh thanh mbc.

Céc vt liéu khac ma c6 thé dugc bao vé bang cac hop chét va ché pham theo séng
ché bao gém c4c bd phén cua co s¢ san xuht va cac toa nha ma c6 thé bi hu hong do su
ting sinh cua cac vi sinh vat, vi du cac vong tuAn hoan nuéc 1am mat, hé thong gia nhiét
va 1am mét va céc b thong hoi va diéu hoa khong khi.

Ngoai ra, cac hop chét c6 cong thuc (I) va ché phdm chuia ching c6 thé dugc st
dung dé bao vé cac ddi tuong tiép xtc véi nuée man hodc nuéce lg, dac biét 1a thén tau
thiy, san, ludi, toa nha, noi neo gift tau va cac hé théng truyén tin hi€u, chéng lai su
dong cin. Nho do, hop chét c6 cong thic (I) va ché phdm chira ching c6 thé dugc st
dung lam tac nhén chdng déng cin, don doc hodc két hop véi cac thanh phén hoat tinh
khac.

Céc hop chét c6 cong thirc (I) va ché pham chira chung ciing c6 thé duoc st dung
dé xtr 1y 3, cu thé 1a dé xir Iy gd chéng lai cac bénh nim c6 kha ning phat trién trén
hodc trong than gd. Thuat ngit “than gd” chi t4t ca cac loai va loai gd va tat ca cac loai
gd xay dung, vi du gb dic, gd ty trong-cao, gd 1at, va gbc dan. Phuong phap lam vi du
dé xir Iy than gd bao gdm buéc cho mot hodc nhiéu hop chét c6 cong thire (1) hodc ché
pham chira chung tiép xtic vé6i than gb. Bude tiép xuc co thé duoc thuc hién bang cach

ap dung truc tiép, phun, nhung, tiém hogc bang cach thich hop bt ky khéc.
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Céc hop chit c6 cong thirc (I) va ché phdm chira chiing ciing c6 thé dugc sir dung
dé bao vé hang héa Iuu kho. Thuat ngit “hang héa lvu kho” nhu dugc st dung trong ban
md ta chi cac vat chit tu nhién c6 nguén géc tir thuc vat hodc dong vat hoac san phém
d3 qua xt Iy tir #6 ma mong mudn bao quan lau dai. Vi du v& hang héa luu kho ¢6 ngudn
géc thuc vat ma c6 thé duoc bao vé bao gém thue vat hodc bd phdn cia thuc vat, nhu
than, 14, cu, hat giéng, qua va hat. Chiing ¢6 thé duoc bao vé & trang thai méi thu hoach
hoic sau khi d3 ché bién, nhu bﬁng cach lam kho (so bg), lam 4m, tan, nghién, ép va’/hodc
rang. Vi du v& hang héa luu kho c6 ngudn gc dong vat bao gdm da sbng, da thudc, bd
da 16ng va 16ng. Cac hop chit c6 cong thirc (I) hodc ché phdm chira chiing c6 thé ngan
nglra cadc anh hudng bét loi, nhu thdi, muc, mit mau hoic hinh thanh mbc.

Vi sinh v4t ma c6 kha ning 1am thoai bién hozc 1am thay dbi vat lidu cong nghiép
bao g(‘f)m, vi dy, vi khuin, ndm, nAm men, t4o va c4c sinh vat tao nhét. Hop chét c6 cdng
thuc (I) t6t hon hoat dong chdng lai nAm, nhat 1 mbc, ndm 1am phai mau gb va nim phé
hiy gd (Adscomycetes, Basidiomycetes, Deuteromycetes va Zygomycetes), Va chéng lai
cac sinh vat tao nhét va tdo. Vi du bao gém cac vi sinh vat thudc cac chi sau: Alternaria,
nhu Alternaria tenuis; Aspergillus, nhu Aspergillus niger; Chaetomium, nhu
Chaetomium globosum; Coniophora, nhu Coniophora puetana; Lentinus, nhu Lentinus
tigrinus; Penicillium, nhu Penicillium glaucum; Polyporus, nhu Polyporus versicolor,
Aureobasidium, nhu Aureobasidium pullulans; Sclerophoma, nhu Sclerophoma
pityophila; Trichoderma, nhu Trichoderma viride; Ophiostoma spp., Ceratocystis spp.,
Humicola spp., Petriella spp., Trichurus spp., Coriolus spp., Gloeophyllum spp.,
Pleurotus spp., Poria spp., Serpula spp. va Tyromyces spp., Cladosporium spp.,
Paecilomyces spp. Mucor spp., Escherichia, nhu Escherichia coli; Pseudomonas, nhu
Pseudomonas aeruginosa; Staphylococcus, nhu Staphylococcus aureus, Candida spp.
va Saccharomyces spp., nhu Saccharomyces cerevisae.

Cac khia canh ctia sang ché c6 thé duoc hiéu thém dua trén cac vi du sau day, cac vi du

nay khong dugce hiéu 1a dé gi6i han pham vi cua cac khia canh theo cach bét ky.
Vi du thwe hién sang ché

Bang 1 minh hoa, theo cdch khong giéi han, vi du vé céac hop chét c6 cong thirc (I)

sang ché:

-78-



32835

@

Céc hop chit c6 cong thire (I) dugce néu trong bang 1 sau day dugce didu ché theo
céc quy trinh chi tiét duéi day két hop véi cac vi du cu thé va véi phan md ta chung vé
cac quy trinh dugc mo ta trong ban mo ta.

Trong bang 1, trir khi dugc chi dinh khac, M+H (Apcl+) nghia la dinh ion phén tw
cdng 1 don vi khéi lugng nguyén tir (atomic mass unit - a.m.u.) nhu quan sat dugc trong
phd khéi qua ion héa héa hoc & ap suét khi quyén.

Trong bang 1, cac gia tri logP dugc xé4c dinh theo EEC Directive 79/831 Annex
V.A8 bing phuong phap sic ky long hiéu niang cao (High Performance Liquid
Chromatography - HPLC) trén c6t dao pha (C 18), bang cac phuong phéap dugc mo ta
sau day:

Phuong phap A: nhiét do: 40°C; pha dong: 0,1% dung dich nudc axit formic va
axetonitril; gradien tuyén tinh tir 10% axetonitril dén 95% axetonitril;

Phuong phap B: nhiét do: 40°C; pha dong: dung dich nudc amoni axetat 0,001 M
trong nudc va axetonitril; gradien tuyén tinh tlr 10% axetonitril dén 95% axetonitril.

Viéc hiéu chuin duoc thuc hién bﬁng cac st dung cac alkan-2-on khong phan
nhénh (chita 3 dén 16 nguyén tix cacbon) véi cac gia tri logP da biét (xac dinh gia tri
logP bang thoi gian luu sit dung phuong phap ndi suy tuyén tinh gitta hai alkanon lién
tiép). Céc gi4 tri lambda-max dugc xéac dinh bang phd UV tir 200 nm dén 400 nm va céc
gi tri dinh cta tin hidu sac ky.

Trong bang 1, didm gén két cua gbc (X)a v6i vong phenyl 1a dwa trén cach danh s6

trén day cta vong phenyl.
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Bang 2 minh hoa, theo cach khong giéi han, vi du v& céc hop chit c6 cong thie

(ITa) theo sang ché ciing nhu mudi chip nhan dugc cia ching:

OChn
3
2
1 U1
La
A
NT
(IIa)

Trong bang 2, M+H (Apcl+) va logP dugc xéac dinh nhu dbi v4i bang 1.
Trong bang 2, diém gén két ctia gbc (X*) v6i vong phenyl 1a dua trén cach danh

sb trén day ctia vong phenyl.

Béang 2:
1 > Ph
Vidu| U [ GEh] I L O M+H | logP uong
' NE 7 phap logP
ITa.01 I 3-F 0) quinolin-3-yl 366 | 3,71 A
ITa.02 I - 0 quinolin-3-yl 348 | 3,71 A
I1a.03| Br - @) quinolin-3-yl 3,47 A
IIa.04 | Br - O 8-floquinolin-3-yl 318 | 3,61 A
Ma05| Br | - | O 8-flo-2-metyl 332 (396 | A
quinolin-3-yl
IIa.06 | Br - O 7,8-difloquinolin-3-yl | 336 | 3,92 A
7,8-diflo-
[Ma.07 | Br - O 2-metylquinolin-3-yl 350 | 4,25 A
ITa.08 | Br - O 2-metylquinolin-3-yl | 314 | 3,96 A
209 Br | 6F | O 7.8-diflo- 368 | 4,25 A
2-metylquinolin-3-yl
10| Br | 5F | O 7.8-diflo- 368 | 4,34 A
2-metylquinolin-3-yl
IMa.11| Br 4-F ) 8-cloquinolin-3-yl 352 | 4,18 A
7,8-diflo-
ITa.12| Br 4-F 0] 2-metylquinolin-3-y1 368 | 4,25 A
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A
Vida| U' | X | L° mp@f M#L logP | Phione
' N A phap logP
ITa.13| Br 4-F 0 2-metylquinolin-3-yl | 332 | 3,35 A
7,8-diflo-
[Ma.14| Br [3-OMe| O 2-metylquinolin-3-yl 380 | 4,11 A
ITa.15| Br 3-F 0) 7,8-difloquinolin-3-yl | 354 | 3,90 A
7,8-diflo-
[Ma.16| Br 3-F O 2-metylquinolin-3-yl 368 | 4,29 A
IIa.17| Br 3-F 0) 4-metylquinolin-3-yl | 332 | 3,89 A
ITa.18| Br 3-F 0] 2-metylquinolin-3-yl | 332 | 3,58 A
Ma19| Br | 3F | O 2-(diflometyl) | 36 1399 | A
quinolin-3-yl
a20| Br | 3-Cl| O 7.8-diflo- 384 | 4,72 A
2-metylquinolin-3-yl
[Ta.21| Br 3-Cl Q) 2-metylquinolin-3-yl | 348 | 3,99 A
Ma22| Br | 3F | nm | ZiflometyD g 430 A
quinolin-3-yl
IMa.23| ClI 4-F O 8-cloquinolin-3-yl 308 | 4,11 A
la24| Br [3-OCFs O 7.8-diflo- 434 | 4,90 A
2-metylquinolin-3-yl
[Ma.25| Br [3-OCFs| O 2-metylquinolin-3-yl | 398 | 4,30 A
[Ta.26 | Br 4-Cl 0O 2-metylquinolin-3-yl | 348 | 4,13 A

Luu y: Me: metyl

Bang 3 minh hoa, theo cach khong gidi han, vi du v& cac hop chét co6 cong thitc

(IIb) theo sang ché ciing nhu mudi chip nhan dugc cta ching:

O
3
2 1
U

)
N. L

AN
Niava

(IIb)
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Trong bang 3, M+H (Apcl+) va logP dugc xé4c dinh nhu d6i véi bang 1.
Trong bang 3, diém gin két cia gbc (X?)n v6i vong phenyl 1a dya trén cach danh

sb trén day ciia vong phenyl.

Bang 3:
N\
Vidu | U! (X®n it (Y)p@ M+H | logP Phuong
N phép logP
IIb.01| Br - O |5,6-difloquinoxalin-2-yl| 337 | 3,92 A
I1b.02| Br - 0 3,6-diflo- 351 | 4,38 A
3-metylquinoxalin-2-yl
5,6-diflo-
I1b.03| Br 6-Me O 3-metylquinoxalin-2-yl 365 | 4,80 A
b.04| Br | 6F 0 3,6-diflo- 369 | 2,67 A
3-metylquinoxalin-2-yl
5,6-diflo-
I1b.05| Br 6-Cl O 3-metylquinoxalin-2-yl 385 | 4,87 A
5,6-diflo-
I1b.06| Br 5-Me 0] 3-metylquinoxalin-2-yl 365 | 4,85 A
5,6-diflo-
Ib.07| Br 5-F O 3-metylquinoxalin-2-yl 369 | 4,51 A
I1b.08| Br 5-Cl O 5’6'.d1ﬂ0-. 385 | 5,05 A
3-metylquinoxalin-2-yl
5,6-diflo-
I1b.09| Br 4-Me O 3-metylquinoxalin-2-yl 365 | 4,92 A
5,6-diflo-
IIb.10| Br 4-F O 3-metylquinoxalin-2-yl 369 | 4,54 A
mb.i1| Br | 4Cl | O 3,6-diflo- 385 |516| A
3-metylquinoxalin-2-yl
mb.12| Br | 3Me | O 3,6-diflo- 365 485 | A
3-metylquinoxalin-2-yl
b.13| Br | 3-OMe | O 3,6-diflo- 381|419 A
3-metylquinoxalin-2-yl
IIb.14| Br 3-F O quinoxalin-2-yl 319 | 3,78 A
IIb.15| Br 3-F O [5,6-difloquinoxalin-2-yl| 355 | 3,97 A
5,6-diflo-
IIb.16 | Br 3-F O 3-metylquinoxalin-2-yl 369 | 4,44 A
IIb.17| Br 3-F O |3-metylquinoxalin-2-yl{ 333 | 4,11 A
IIb.18| Br 3-Cl O 5’6_.d1ﬂ0_. 385 | 4,82 A
3-metylquinoxalin-2-yl
Ib.19| Br [4-CN-5-F| O [5,6-difloquinoxalin-2-yl| 380 | 3,81 A
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N
Vidu | U! (X%a La (v), j@/t f M+H | logP | Phuong
b g
NZ 7 phap logP

5,6-diflo-

Ib20| Br | 5-CN O |3 metylquinoxalin-2-y1 376 | 4,03 A

Ib21| Br |6-CN-3-F| O [5,6-difloquinoxalin-2-yl| 380 | 3,72 A

Ib22| Br | 3-CN 0 3,6-diflo- 376 | 3,83 A
3-metylquinoxalin-2-yl

23| Br | 3-OCEs | O 5,6-diflo- 435 508 A

3-metylquinoxalin-2-yl

Luu y: Me: metyl

Bang 4 minh hoa, theo cach khong gi6i han, vi du vé cac hop chit c6 cong thirc

(IVa) theo sang ché ciing nhu mudi chip nhén dugc clia chiing:

1 NH,

a

L
AN
N z

(IVa)
Trong bang 4, M+H (Apcl+) va logP dugc xac dinh nhu db6i véi bang 1.
Trong bang 4, diém gin két ciia gbc (X°)a v6i vong phenyl 1a dwa trén cach danh

sb trén day ctia vong phenyl.

Bang 4:
o h
Vidu | X9 | L2 | (), M+H | logP | Phuong
N >z phép logP
IVa.01| - NH quinolin-3-yl 236 | 1,28 A
IVa.02| 3-F O 2-metylquinolin-3-yl | 269 | 2,15 A
IVa.03| - O 7,8-difloquinolin-3-yl | 273 | 2,71 A
IVa.04| 3-F O | 7,8-difloquinolin-3-yl | 291 | 3,02 A
7,8-diflo-
IVa.05| - O 2-metylquinolin-3-yl 287 | 2,99 A
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A
Vidu | (X9 | L | ™) M+ | logP | Phuong
P _ ,
N > phép logP

7,8-diflo-
IVa.06| 3-F O 2-metylquinolin-3-yl 305 | 3,27 A
IVa.07| - O 2-metylquinolin-3-yl | 251 | 1,66 A

Bang 5 minh hoa, theo cach khong gigi han, vi du vé cac hop chit c6 cong thirc

(Va) theo sang ché ciing nhu mudi chip nhan dugc ctia ching:

X)n
3
2
.0
1 rlv*
> o-
AN
P ~
N y4

(Va)
Trong bang 5, M+H (Apcl+) va logP dugc xac dinh nhu d6i v6i bang 1.
Trong bang 5, diém gin két ctia gbc (X)a v6i vong phenyl 14 dya trén céch danh 56

trén day cua vong phenyl.

Béang 5:
X :
Vidu| X | L° m@f M+H | logP [Phuong phap
N Nz logP
Va.0l| 3-F O | 7,8-difloquinolin-3-yl | 321 | 3,35 A
7,8-diflo-
Va.02| 3-F O 2-metylquinolin-3-yl 335 | 3,64 A
Va.03 - 0 7,8-difloquinolin-3-yl | 303 | 3,06 A
7,8-diflo-
Va.04 ) 0 2-metylquinolin-3-yl 317 | 3.42 A
Va.05| 3-F O quinolin-3-yl 285 | 3,13 A
Va.06| 3-F | O | 2-metylquinolin-3-yl | 299 | 3,15 A
Va.07 - O quinolin-3-yl 267 | 1,62 A
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N .
Vidu| X | L m@f M+H | logp [Phuong phap
N >z logP

Va.08 - O 2-metylquinolin-3-yl | 281 | 2,64 A

Bang 6 minh hoa, theo cach khong gidi han, vi du v& cac hop chét c6 cong thirc
(IXa) sang ché:

b

X
M
Si/\ eSa
PH e R
(IXa)
Trong bang 6, M+H (Apcl+) va logP dugc x4c dinh nhw déi véi bang 1.
Bang 6:
Vidu| Xt | L® R M-+H | logp | Phuong
phép logP

[Xa.01| 3-F 0 isopropyl | 1691 | 4,27 A
[Xa.02| - 0 isopropyl | 1511 4,25 A
[Xa.03| - O isobutyl 15101 4,67 A
IXa.04| - 0] etyl 180@1 3,90 B
IXa.05| - 0 xyclohexyl |[1511| 5,25 A
1Xa.06 - O benzyl 242@1 5,14 A

Luu v ®: Khéi lvgng M - R* do dugc bang phuong phép phé khéi - séc ky khi (GC-
mass)
Luu ¥ @: Khéi lvgng M do duge bang phuong phap phd khéi - sic ky khi

Bang 7 minh hoa, theo cach khong gidi han, vi du vé cac hop chit c6 cong thirc

(XIa) sang ché:
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X
Me
T R
U4 Me
(XIa)
Trong bang 7, M+H (Apcl+) va logP dugc x4c dinh nhu dbi v6i bang 1.
Bang 7:
Vidy| X | U R3 M-+H | logp [Phuong phap
logP
XIa.01| - Br 6-clopyridin-3-yl |324M| 4,51 A
Xla.02| - I phenyl 225®)1 6,82 A
Xla.03| - Br phenyl 5,46 A
Xla.04| - Br 2-thienyl 295M1 5,19 A
XIa.05| - Br | 4-phenoxyphenyl |3811)| 6,43 A
XIa.06| - Br 4-clophenyl 3230 5,94 A
X1a.07| - Br benzyl 238@1 5,59 A
XIa.08| - Br biphenyl-4-yl {3651 6,53 A
XIa.09| - Br 4-benzylphenyl |314®| 6,50 A

Luuy ®: Kh(‘:)i lugng M - CHs do dug
Luu ¥ @: Khéi lugng M - U* do dugce

Bang 8 minh hoa, theo cach khong giGi han, vi du vé cac hop chét c6 cong

(XTIIa) sang ché:

-96-
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Trong bang 8, M+H (Apcl+) va logP dugc xac dinh nhu dbi véi bang 1.
Trong bang 8, diém gin két ctia gbc (X)a v6i vong phenyl 12 dua trén cach danh sb

trén diy cuia vong phenyl.

Bang 8:
= £ g
& w2 (0n | RE | B2 | R® |MeH| logP |§ £
> B

~
4,4,5,5-tetrametyl-
XIIla.O 1,3,2-dioxaborolan- |~ Me | Me | Me | - | 568 | A
2-yl

Luu y: Me: metyl
Luu y O: khong ion hoa

Bang 9 minh hoa, theo cach khong gi¢i han, vi du vé cac hop chét c6 cong thuc

(VIIa) sang ché:

0O .
3
2
1 H
LC
A
Y P
NT 2
(VIa)

Trong bang 9, M+H (Apcl+) va logP dugc xac dinh nhw déi véi bang 1.
Trong bang 9, didm gén két ctia gbc (X)a v6i vong phenyl 1a dya trén cach danh s6

trén dy ctia vong phenyl.

Bang 9:
X
Vi du (X | I8 mp@r M-+H | logP | Phuong
NG phép logP
VIla.01 - O 2-cloquinolin-3-yl 274 | 3,99
VIIa.02 - O 2-etoxyquinolin-3-yl | 284 | 4,74
Vo3 | - | o | Fmewisulfanyh g0 400 ) A
quinolin-3-yl
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N
Vida | (X9 | L° (Y)p@r M+H | logp | Phuong
NZ phép logP

VIla.04 - O 2-metylquinolin-3-yl | 254 | 2,96 A
VIlIa.05 - O quinolin-3-yl 240 | 3,21 A
VIIa.06 - 0] 1-oxidoquinolin-3-yl | 256 | 2,14 A

Bang 10 minh hoa, theo cach khong gi6i han, vi du v& cac hop chét c6 cong thirc
(XIV) sang ché:

(Xn

o
A
(XIV)
Trong bang 10, M+H (Apcl+) va logP duoc xac dinh nhu d6i voi bang 1.
Trong bang 10, diém gén két cia gbc (X)a v6i vong phenyl 12 dua trén cach danh
s6 trén ddy ctia vong phenyl.

Bang 10:

Vidu | Z | 0Oa | R | R | R® |M+H | logp | Phuong
phép logP

XIV.01 | CHs - Me Me Me |222M0] 1,39 A

Luu y: Me: metyl . S
Luu y : Khéi lugng M do dugc bang phwong phap pho khoi - sdc ky khi

Bang 11 minh hoa cac hop chét c6 cong thirc (IT), (VII) va (IX) dugc uu tién khéc
theo sang ché.

Trong bang 11, M+H (Apcl+) va logP dugc xé4c dinh nhu d6i v&i bang 1.
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Béang 11:
Vidu Céu tao M+H | logP |Phuong phép
logP
IL.O1A ©fj/ | 376 | 3,29 A
g
I1.02A C(j | 378 | 2,59 A
]
I1.03A @E;h 358 | 2,14 A
=
g
I1.04A @C 413 | 4,13 B
= NH
o9}
11.05A Q\A 462 | 4,56 B
= (o}
T
oy
o//N\©\
IL.06A I | 395 | 4,04 A
=z
F
O Br
1.07A ‘fjt
SN
Cl
I1.08A @;V 376 | 3,99 A
=
|
CLK
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Vidu Céu tao M+H | logP Phuong phép
logP

I1.01B N © 365 | 3,48 A
SIS
F

VII.O1A 254 | 1,54 A
SN
oy
VIIL.02A 252 | 2,73 A
SN
&
VII.0O3A N 289 | 3,68 A
lN/ F
F
F
VIL.O4A S 2,10 | 272 A
/| <0
SN
F
VIL.05A _ 2,68 | 288 A

i/ \\;

N
OH
IX.01A @{J 208D | 4,72 A

OH

IX.02A Q{J 226M| 4,69 A

Luu y ®: Khéi lugng M (thtr yéu) do dugc bing phuong phép phd khdi - séc ky khi
cing v6i M - Et, M - 2Et va M - 3Et.

Bang 12 cung cap dit lidu NMR ('H) ctia mot s6 hop chit da chon tir bang 1, bang
2, bang 3, bang 4, bang 5, bang 6, bang 7, bang 8, bang 9, bang 10 va bang 11.
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Dit liéu 'H-NMR cua céc vi du dugc chon dugc dua ra dudi dang danh sach dinh
IH-NMR. Di v&i mbi mot dinh tin hiéu, gia tri O tinh bf‘mg ppm va cuong do tin hiéu
trong ngodc don dugc liét ké.

Cuong do cua céc tin hi€u rd nét twong ting véi d6 cao cua cac tin hiéu trong vi du
duoc in ra vé phd NMR tinh béng cm va thé hién céc mbi quan hé thuc cia cic cudng
do tin hiéu. Tur céc tin hiéu rong, mot s6 dinh hodc gia tri trung binh cla tin hiéu va
cuong do tuong dbi ciia chiing so véi tin hiéu cuong dd cao nhét trong phd c6 thé dugc
thé hién.

Danh muc dinh 'H-NMR 14 twong tw nhu trong ban in 'H-NMR ¢4 dién va do do
thudng chira tit ca cac dinh ma cac dinh nay dugc ligt ké & phén dién giai NMR cb dién.
Ngoai ra, cac bang nay co thé ciing thé hién céc tin hiéu in "H-NMR cb dién twong tu
cﬁacécdungrnéLchétdéngphﬁnlapthécﬁacéchqpchétdkigcéchqpchétnéycﬁng
1a d6i tuwong cla sang ché va/hodc dinh cua cac tap chit. D& thé hién cac tin hiéu hop
chit trong khoang delta cia dung méi va/hodc nudce, cac dinh thuong dung cia dung
mdi, vi du cac dinh DMSO trong d6-DMSO va dinh ctia nuée dugc thé hién trong bang
liét ké dinh 'H-NMR cua tic gia sang ché va thuong 13y gi4 tri trung binh ctia cudong dd
cao.

Céc dinh cta chit déng phan 18p thé cua hop chét dich va/hodc cac dinh cia tap
chét thuong c6 gié tri trung binh ctia cudng do thip hon cac dinh cia hop chét dich (vi
du, v6i d6 tinh khiét >90%). Céc chit ddng phan lap thé va/hodc tap chit c6 thé 1a dién
hinh trong quy trinh didu ché cu thé. Do d6, cac dinh ctia chung c6 thé giup dé nhan dién
su md phéng quy trinh ctia tic gid sang ché thong qua “céc dAu 4n san phim phu”.

Chuyén gia sé& tinh toan cac dinh cta hop chét dich bing cac phuong phép da biét
(MestreC, mbé phong ACD, va ca bing cac gia tri ky vong dugc danh gid theo kinh
nghiém), co thé tach riéng cac dinh cua hop chét dich khi can tiy v st dung cac bd loc
cudng do. Su tach riéng nay co thé s& trong tu nhu viéc chon dinh thich hop trong cach
dién giai '"H-NMR c6 dién.

Chi tiét hon vé& dir liu NMR vé6i danh muc dinh c6 thé xem trong &n pham
“Citation of NMR Peaklist Data within Patent Applications”, Research Disclosure
Database Number 564025.
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Bang 12: Danh muc dinh NMR

Vidu

IH-NMR [CDCls & 300 Mhz]

1.001

8,794 (0,71); 8,784 (0,72); 8,115 (0,34); 8,088 (0,38); 7,658 (0,44); 7,63
(0,37); 7,625 (0,4); 7,602 (0,33); 7,586 (0,36); 7,58 (0,37); 7,562 (0,41);
7,556 (0,42); 7,541 (0,34); 7,537 (0,33); 7,514 (0,42); 7,5 (0,55); 7,491
(0,69); 7,378 (0,33); 7,372 (0,32); 7,259 (1,34); 7,232 (0,32); 7,229 (0,32);
7,208 (0,51); 7,204 (0,49); 6,917 (0,47); 6,915 (0,45); 6,89 (0,42); 1,656
(0,42); 0,302 (0,58); 0,291 (16); 0,28 (0,78); 0 (0,96)

1.002

8,831 (0,95); 8,822 (0,95); 8,159 (0,5); 8,132 (0,56); 7,737 (0,46); 7,719
(0,64); 7,713 (1,1); 7,709 (1,01); 7,704 (0,49); 7,695 (0,65); 7,689 (0,7);
7,685 (0,68); 7,68 (0,63); 7,675 (0,33); 7,657 (0,48); 7,652 (0,37); 7,6
(0,81); 7,592 (1,2); 7,59 (1,09); 7,566 (0,6); 7,562 (0,38); 7,44 (0,49);
7.437 (0,47); 7,434 (0,49); 7,431 (0,4); 7,412 (0,45); 7,406 (0,41); 7,299
(6,28): 7,293 (0,72); 7,29 (0,59); 7,269 (0,78); 7,266 (0,73); 7,245 (0,33);
6,935 (0,71); 6,908 (0,64); 2,239 (0,61); 1,608 (3,75); 0,482 (0,68); 0,471
(16); 0,459 (0,73); 0,039 (6,19)

1.003

8,814 (2,06); 8,805 (2,11); 8,174 (1); 8,146 (1,13); 7,775 (0,91); 7,748
(1,32); 7,742 (0,8); 7,736 (0,69); 7,718 (1,07); 7,713 (1,19); 7,708 (0,62);
7.69 (0,95); 7,685 (0,76); 7,665 (1,63); 7,657 (1,56); 7,622 (0,91); 7,618
(0,92); 7,595 (1,21); 7,591 (0,75); 7,572 (0,53); 7,568 (0,49); 7,399 (0.59);
7376 (0,73); 7,372 (1,31); 7,349 (1,34); 7,344 (0,84); 7,322 (0,8); 7.3
(16,11); 6,937 (0,88); 6,935 (0,85); 6,908 (1,53); 6,881 (0,78); 6,879
(0,72); 6,685 (1,63); 6,658 (1,5); 5,339 (1,16); 2,679 (1); 2,672 (0,95);
1,604 (15,76); 0,547 (0,88); 0,535 (16); 0,53 (15,95); 0,518 (0,69); 0,501
(0,5); 0,495 (0,46); 0,418 (0,46); 0,412 (0,44); 0,103 (0,7); 0,049 (0,44);
0,038 (10,86); 0,028 (0,42)

1.004

8,848 (1,07); 8,838 (1,11); 8,16 (0,55); 8,132 (0,64); 7,736 (0,48); 7,709
(1,02); 7,685 (0,57); 7,68 (0,61); 7,676 (0,34); 7,658 (0,48); 7,652 (0,37);
7,594 (0,48); 7,59 (0,5); 7,567 (0,66); 7,563 (0,48); 7,555 (0,9); 7,545
(1,06); 7,478 (0,55); 7,453 (1,06); 7,427 (0,7); 7.3 (2,82); 7,136 (0,76);
7.135 (0,76); 7,111 (0,66); 7,11 (0,66); 6,89 (0,75); 6,888 (0,75); 6,863
(0,7); 5,234 (3,08); 1,678 (0,33); 1,293 (0,44); 0,357 (0,54); 0,345 (16);
0,333 (0,8); 0,109 (0,33); 0,038 (1,27)

1.005
€]

8757 (2,02); 8,751 (2,01); 8,12 (1,38); 8,099 (1,44); 7,706 (1,24); 7,685
(1,58); 7,664 (0,75); 7,66 (0,73); 7,646 (1,14); 7,643 (1,39); 7,626 (0,92);
7,622 (0,79); 7,553 (1,08); 7,551 (1,09); 7,533 (1,54); 7,517 (2,4); 7,512
(2,38); 7,329 (0,62); 7,312 (0,89); 7,309 (1,38); 7,292 (1,41); 7,289 (0,95);
7.272 (0,8): 7,259 (4,9); 6,871 (0,97); 6,849 (1,8); 6,829 (0,88); 6,673
(1,93); 6,653 (1,8); 1,602 (1,08); 1,256 (0,94); 0,982 (1,6); 0,962 (5,06);
0,953 (0,84); 0,944 (3,19); 0,869 (1,19); 0,85 (2,14); 0,831 (1,66); 0,811
(0,41); 0,472 (1,04); 0,338 (16); 0,333 (15,8); 0 (3,76)
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1.006

8,783 (1,92); 8,774 (1,98); 8,16 (1,13); 8,132 (1,28); 7,744 (1,02); 7,717
(1,49); 7,711 (0,86); 7,706 (0,71); 7,687 (1,03); 7,682 (1,22); 7,678 (0,68);
7,659 (0,88); 7,654 (0,74); 7,597 (0,94); 7,594 (1,06); 7,57 (1,29); 7,544
(2,26); 7,535 (1,79); 7,391 (0,57); 7,369 (0,66); 7,364 (1,32); 7,342 (1,29);
7,337 (0,89); 7,314 (0,72); 7,298 (3,01); 6,924 (0,92); 6,896 (1,66); 6,868
(0,81); 6,721 (1,77); 6,694 (1,62); 6,471 (0,49); 6,467 (0,56); 6,423 (0,63);
6,418 (0,67); 6,404 (0,62); 6,399 (0,66); 6,355 (0,75); 6,351 (0,82); 5,993
(1,31); 5,982 (1,53); 5,945 (1,12); 5,933 (1,18); 5,789 (1,47); 5,778 (1,28);
5,722 (1,17); 5,71 (1,07); 1,292 (1,48); 0,568 (0,52); 0,493 (0,62); 0,482
(15,28); 0,475 (16); 0,037 (3)

1.007

8,813 (1,82); 8,804 (1,83); 8,186 (1,04); 8,158 (1,16); 7,774 (1,01); 7,747
(1,46); 7,738 (0,76); 7,733 (0,71); 7,714 (1,08); 7,71 (1,25); 7,705 (0,67);
7,686 (0,91); 7,682 (0,73); 7,651 (1,8); 7,642 (1,8); 7,621 (1,02); 7,617
(1,02); 7,594 (1,3); 7,57 (0,52); 7,567 (0,49); 7,408 (0,6); 7,386 (0,75);
7,381 (1,34); 7,359 (1,36); 7,354 (0,9); 7,331 (0,76); 7,297 (3,6); 6,929
(0,93); 6,9 (1,71); 6,872 (0,87); 6,694 (1,8); 6,667 (1,66); 3,258 (0,38);
3,194 (5,53); 3,191 (5,52); 1,469 (0,33); 1,323 (0,73); 1,291 (4,98); 0,916
(0,62); 0,892 (0,48); 0,878 (0,33); 0,863 (0,59); 0,69 (1,18); 0,552 (0,67);
0,54 (15,94); 0,535 (16); 0,109 (4,46); 0,036 (2,86)

1.008

8,796 (2,24); 8,788 (3,9); 8,781 (3,33); 8,154 (2,41); 8,127 (2,34); 7,738
(2,31); 7,71 (3,17); 7,687 (1,55); 7,675 (2,43); 7,659 (1,32); 7,652 (1,55);
7,588 (2,14); 7,564 (3,28); 7,553 (3,32); 7,545 (4,89); 7,538 (4,26); 7,439
(0,67); 7,431 (1,02); 7,404 (2,16); 7,389 (1,53); 7,382 (2,07); 7,362 (0,85);
7,354 (0,9); 7,301 (2,39); 7,294 (2,79); 7,208 (1,06); 6,952 (1,77); 6,931
(2,01); 6,925 (2,75); 6,905 (1,07); 6,898 (1,29); 6,784 (0,61); 6,771 (2,08);
6,764 (3,01); 6,744 (1,9); 6,737 (2,5); 2,668 (0,61); 2,268 (0,35); 2,253
(0,59); 2,242 (0,76); 2,234 (1,04); 2,219 (1,09); 2,213 (1,25); 2,2 (1,4);
2,192 (1,56); 2,18 (1,33); 2,171 (1,3); 2,164 (1,55); 2,158 (1,61); 2,146
(1,1); 2,139 (1,51); 2,132 (1,65); 2,115 (1,07); 2,107 (1,21); 2,1 (1,13);
2,091 (0,94); 2,084 (0,75); 2,076 (0,63); 2,066 (0,61); 1,709 (1,18); 1,701
(1,2): 1,642 (0,47); 1,491 (1,3); 1,466 (2,35); 1,46 (2,35); 1,449 (2,38);
1,442 (2,59); 1,416 (2,73); 1,384 (1,49); 1,289 (3); 1,261 (2,29); 1,25
(2,42); 1,239 (2,94); 1,231 (2,98); 1,218 (3,02); 1,211 (3,31); 1,192 (2,11);
1,168 (1,35); 1,16 (1,13); 0,89 (0,77); 0,581 (3,28); 0,568 (11,28); 0,561
(16); 0,305 (0,64); 0,298 (0,97); 0,234 (0,45); 0,216 (0,41); 0,208 (0,42);
0,191 (0,57); 0,175 (0,61); 0,167 (0,8); 0,115 (0,95); 0,108 (1,12); 0,054
(0,45); 0,041 (1,44); 0,034 (1,86)

1.009

8,69 (1,13): 8,681 (1,15); 8,023 (0,44); 8,018 (0,47); 7,993 (0,53); 7,849
(0,63); 7,763 (0,91); 7,754 (0,88); 7,669 (0,45); 7,664 (0,39); 7,66 (0,32);
7,644 (0,67); 7,637 (0,62); 7,552 (0,34); 7,535 (0,68); 7,529 (0,65); 7,525
(0,48); 7,515 (1,23); 7,511 (1,2); 7,502 (0,73); 7,49 (1,38); 7,463 (1,06);
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7,46 (1,05); 7,45 (0,63); 7,445 (0,56); 7,427 (0,6); 7,422 (0,61); 7,3 (4,89);
7,12 (0,42); 7,115 (0,43); 7,096 (0,62); 7,092 (0,66); 7,072 (0,43); 7,068
(0,43); 1,295 (0,54); 0,692 (1,88); 0,506 (0,71); 0,495 (16); 0,484 (0,73);
0,111 (0,72); 0,04 (2,59)

1.010

8,739 (1,02); 8,73 (1,04); 8,072 (0,51); 8,045 (0,55); 7,681 (0,41); 7,677
(0,4); 7,655 (0,6); 7,65 (0,63); 7,613 (0,83); 7,603 (1,03); 7,598 (0,39);
7,58 (0,55); 7,575 (0,5); 7,553 (0,54); 7,547 (0,43); 7,538 (0,53); 7,533
(0,58); 7,511 (0,5); 7,508 (0,43); 7,453 (0,46); 7,427 (1,01); 7,402 (0,66);
7,3 (4,04); 7,227 (0,78); 7,201 (0,61); 7,032 (0,7); 7,007 (0,62); 5,711
(0,53); 5,214 (2,95); 1,658 (1,42); 0,442 (0,55); 0,43 (16); 0,419 (0,59);
0,039 (2,64)

[.011

8,655 (0,73); 8,646 (0,75); 8,045 (0,34); 8,019 (0,38); 7,613 (0,38); 7,607
(0,7); 7,6 (0,5); 7,589 (0,41); 7,584 (0,43); 7,527 (0,4); 7,521 (0,33); 7,5
(0,68); 7,493 (0,71); 7,469 (0,42); 7,444 (0,44); 7,439 (0,33); 7,423 (0,7);
7,416 (0,95); 7,392 (0,61); 7,298 (1,11); 7,226 (0,43); 7,222 (0,42); 5,792
(0,39); 0,375 (0,65); 0,365 (16); 0,354 (0,74); 0,041 (1,18)

1.012

8,817 (0,63); 8,81 (0,65); 8,142 (0,39); 8,114 (0,45); 7,756 (0,91); 7,73
(0,71); 7,711 (0,36); 7,706 (0,4); 7,648 (0,35); 7,626 (0,46); 7,619 (0,41);
7,569 (0,33); 7,546 (0,46); 7,348 (0,35); 7,342 (0,39); 7,326 (0,67); 7,32
(0,61); 7,303 (0,44); 7,297 (1,51); 7,071 (0,38); 7,065 (0,41); 7,042 (0,33);
4377 (1,9); 0,381 (0,68); 0,371 (16); 0,36 (0,85); 0,039 (1,08)

1.013

8,558 (0,94); 8,551 (0,91); 8,103 (0,64); 8,075 (0,75); 7,724 (0,55); 7,718
(0,47): 7,714 (0,44); 7,71 (0,45); 7,705 (0,56); 7,701 (0,76); 7,694 (0,67);
7,688 (0,53); 7,682 (0,74): 7,677 (0,39); 7,66 (0,75); 7,655 (0,54); 7,637
(0,86); 7,553 (0,77); 7,545 (1,45); 7,54 (0,9); 7,534 (1,3); 7,529 (0,7);
7,521 (1,5); 7,514 (0,55); 7,484 (0,95); 7,481 (0,91); 7,385 (0,59); 7,379
(0,62); 7,362 (1,28); 7,357 (1,33); 7,349 (2,34); 7,342 (2,71); 7,333 (1,48);
7,327 (1,13); 7,315 (0,47); 7,303 (1,23); 7,068 (0,61); 7,062 (0,62); 7,039
(0,51); 4,163 (3,02); 0,646 (0,8); 0,635 (16); 0,624 (0,62); 0,051 (0,9)

1.014

8,594 (1,07); 8,587 (1,08); 8,107 (0,62); 8,079 (0,73); 7,718 (0,35); 7,712
(0,39); 7,699 (0,62); 7,695 (0,94); 7,69 (0,85); 7,684 (0,44); 7,677 (0,73);
7,67 (0,74); 7,662 (0,81); 7,632 (0,84); 7,555 (0,59); 7,551 (0,53); 7,532
(0,52); 7,528 (0,68); 7,524 (0,36); 7,46 (0,9); 7,456 (0,88); 7,433 (0,46);
7,427 (1,74); 7,42 (0,61); 7,408 (0,89); 7,399 (2,3); 7,393 (0,47); 7,385
(0,71); 7,378 (0,92); 7,371 (0,62); 7,352 (0,64); 7,348 (0,57); 7,304 (1,26);
7.281 (2,36); 7,275 (0,66); 7,259 (0,64); 7,254 (1,5); 7,099 (0,63); 7,095
(0,63); 7,073 (0,54); 7,071 (0,53); 4,142 (2,9); 1,791 (1,56); 0,624 (0,69);
0,614 (16); 0,603 (0,66); 0,048 (1,14)
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1.015

8,618 (1,04); 8,61 (1,05); 8,111 (0,64); 8,083 (0,62); 7,717 (0,32); 7,713
(0,44); 7,704 (0,59); 7,697 (1,06); 7,69 (1,24); 7,681 (0,79); 7,674 (0,79);
7,671 (0,8); 7,666 (1,51); 7,628 (0,91); 7,626 (0,84); 7,613 (0,97); 7,61
(0,87); 7,564 (0,88); 7,56 (0,89); 7,554 (0,81); 7,55 (0,57); 7,531 (0,45);
7,525 (0,73); 7,388 (0,58); 7,382 (0,6); 7,364 (0,64); 7,357 (0,94); 7,351
(0,62); 7,332 (0,6); 7,328 (0,57); 7,31 (1,09); 7,304 (2,38); 7,299 (1,21);
7,297 (1); 7,183 (0,82); 7,172 (0,79); 7,168 (0,82); 7,156 (0,66); 7,078
(0,6): 7,074 (0,63); 7,05 (0,53); 4,257 (2,91); 1,716 (1,83); 0,702 (0,64);
0,691 (16); 0,68 (0,63); 0,047 (1,89)

1.016

8,586 (1,13); 8,578 (1,12); 8,115 (0,64); 8,087 (0,78); 7,717 (0,93); 7,712
(0,53): 7,694 (1,48); 7,688 (1,55); 7,666 (0,69); 7,659 (0,93); 7,556 (0,59);
7,553 (0,54); 7,534 (0,58); 7,53 (0,69); 7,525 (0,5); 7,514 (0,98); 7,51
(1,04); 7,508 (1,02); 7,497 (0,35); 7,49 (1,96); 7,483 (0,65); 7,468 (0,76);
7.461 (2,03); 7,454 (0,33); 7,384 (0,7); 7,378 (1,27); 7,369 (0,41); 7,361
(1,29): 7,352 (1,9); 7,338 (0,71); 7,333 (0,74); 7,33 (0,66); 7,324 (1,12);
7315 (0,36); 7,304 (4); 7,173 (0,37); 7,17 (0,57); 7,145 (0,85); 7,12 (0,37);
7.073 (0,63); 7,067 (0,66); 7,044 (0,55); 7,016 (1,34); 7,013 (1,54); 7,006
(0,38); 6,991 (0,86); 6,987 (1,32); 6,984 (1,01); 6,97 (0,33); 6,962 (2,16);
6,956 (0,66); 6,94 (0,71); 6,934 (1,81); 4,187 (3,01); 1,664 (4,76); 0,635
(0,8); 0,625 (16); 0,614 (0,67); 0,046 (3,58)

1.017

0,445 (1,37); 9,438 (1,4); 8,577 (1,33); 8,571 (1,32); 8,255 (0,83); 8,227
(1,06); 7,964 (0,83); 7,946 (0,63); 7,94 (1,09); 7,937 (1,14); 7,923 (0,77);
7.919 (0,83); 7,895 (0,54); 7,891 (0,44); 7,71 (0,63); 7,686 (0,97); 7,662
(0,43); 7,517 (0,35); 7,499 (0,39); 7,491 (0,67); 7,472 (0,66); 7,465 (0,56);
7.446 (0,51); 7,305 (1,8); 7,261 (0,63); 7,232 (1,01); 7,206 (1,65); 7,182
(1,09); 1,295 (0,41); 0,308 (0,38); 0,297 (15,16); 0,291 (16); 0,166 (0,79);
0,04 (1,36)

1.018

8.925 (1,19); 8,916 (1,23); 7,801 (0,62); 7,797 (0,69); 7,776 (0,76); 7,772
(0,8); 7,65 (0,55); 7,646 (0,59); 7,623 (0,83); 7,619 (0,78); 7,519 (1,23);
7.51 (1,38); 7,481 (0,92); 7,454 (0,5); 7,416 (0,66); 7,406 (0,66); 7,39
(0,61); 7,379 (0,63); 7,297 (3,58); 7,14 (0,37); 7,137 (0,46); 7,13 (0,36);
7.126 (0,43); 7,111 (0,41); 7,101 (0,37); 6,963 (0,67); 6,95 (0,69); 6,934
(0,51); 6,92 (0,5); 2,123 (0,65); 1,616 (3,17); 0,435 (0,59); 0,424 (16);
0,412 (0,62); 0,035 (3,15)

1.019

8.922 (0,78); 8,913 (0,78); 7,79 (0,44); 7,786 (0,45); 7,765 (0,51); 7,761
(0,52); 7,64 (0,36); 7,636 (0,37); 7,612 (0,53); 7,608 (0,49); 7,498 (0,55);
7.473 (0,61); 7,461 (0,79); 7,452 (0,79); 7,446 (0,38); 7,298 (7,2); 7,282
(0,43); 7,265 (0,37); 7,254 (0,4); 7,112 (0,32); 7,076 (0,38); 6,97 (0,45);
6,956 (0,57); 6,94 (0,36); 6,927 (0,43); 4,743 (0,65); 2,046 (0,33); 1,591
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(8,01); 0,341 (7,36); 0,33 (1,15); 0,305 (0,58); 0,294 (16); 0,283 (0,63);
0,276 (0,32); 0,036 (7,02)

1.020

8,895 (0,62); 8,886 (0,62); 7,638 (0,35); 7,632 (0,37); 7,613 (0,41); 7,608
(0,42); 7,509 (0,48); 7,504 (0,53); 7,5 (0,54); 7,496 (0,46); 7,466 (0,76);
7.46 (0,66); 7,455 (0,49); 7,44 (1,42); 7,425 (0,38); 7,415 (0,32); 7,302
(1,74); 7,277 (0,53); 7,274 (0,51); 6,959 (0,51); 6,932 (0,46); 1,624 (1,12);
1,296 (0,49); 0,325 (0,68); 0,314 (16); 0,303 (0,65); 0,112 (5,48); 0,04
(1,32)

1.021

8,864 (1,17); 8,855 (1,2); 7,525 (0,89); 7,52 (0,96); 7,516 (1); 7,512 (0,87);
7.487 (1,63); 7,475 (0,76); 7,464 (1,7); 7,444 (0,68); 7,412 (0,45); 7,389
(0,46); 7,384 (0,88); 7,362 (0,88); 7,357 (0,54); 7,335 (0,48); 7,301 (2,28);
6,954 (0,55); 6,952 (0,55); 6,925 (0,98); 6,898 (0,5); 6,896 (0,47); 6,729
(1,05); 6,702 (0,98); 1,631 (1,95); 0,392 (0,64); 0,381 (16); 0,375 (15,93);
0,363 (0,67); 0,123 (0,64); 0,111 (16,17); 0,099 (0,59); 0,039 (2,07)

1.022

8,823 (2,03); 8,814 (1,98); 7,609 (1,56); 7,604 (1,78); 7,602 (1,75); 7,491
(0,51); T,477 (2,37); T,457 (2,07); 7,446 (1,18); 7,425 (1,25); 7,394 (1,61);
7371 (1,45); 7,344 (0,69); 7,302 (0,6); 6,953 (1); 6,925 (1,81); 6,897
(0,89); 6,698 (1,98); 6,67 (1,75); 3,077 (0,98); 1,285 (0,62); 0,509 (16);
0,505 (15,33); 0,476 (0,88); 0,47 (0,81); 0,441 (0,46); 0,436 (0,45); 0,209
(0,72); 0,172 (0,84); 0,169 (0,87); 0,132 (0,45); 0,111 (3,35); 0,07 (1,08);
0,026 (0,45)

[.023

7742 (0,67); 7,737 (0,64); 7,718 (0,76); 7,712 (0,69); 7,552 (0,9); 7,547
(0,96); 7,544 (0,96); 7,539 (0,72); 7,468 (0,44); 7,462 (0,38); 7,437 (2,31);
7.422 (0,94); 7,416 (1,57); 7,41 (1,18); 7,391 (0,58); 7,301 (0,48); 7,296
(0,62); 7,293 (0,54); 7,271 (1); 7,269 (0,84); 7,247 (0,43); 7,244 (0,36);
6,93 (0,95); 6,903 (0,86); 3,174 (0,7); 1,293 (1,21); 0,93 (0,41); 0,908
(1,13); 0,885 (0,45); 0,448 (0,91); 0,436 (16); 0,425 (0,69); 0,26 (0,4);
0,252 (0,38); 0,149 (0,34); 0,118 (1,78); 8,829 (1,15); 8,82 (1,12)

1.024

7.641 (0,34); 7,635 (0,37); 7,616 (0,39); 7,611 (0,42); 7,432 (0,32); 7,426
(0,33); 7,368 (0,45); 7,363 (0,46); 7,358 (0,6); 7,34 (0,94); 7,326 (0,98);
7321 (0,76); 7,3 (1,8); 7,29 (0,34); 7,287 (0,34); 7,266 (0.5); 7,262 (0,5);
6.886 (0,47); 6,861 (0,43); 2,865 (4,23); 1,615 (1,09); 0,328 (0,6); 0,317
(16): 0,306 (0,62); 0,039 (1,81)

1.025

7.447 (2,44); 7,402 (0,37); 7,391 (0,44); 7,388 (0,41); 7,382 (1,15); 7,373
(1,78); 7,36 (0,86); 7,354 (1,03); 7,348 (0,79); 7,342 (1,02); 7,334 (1,01);
7331 (1,41); 7,323 (0,49); 7,318 (1,42); 7,315 (0,89); 7,301 (0,72); 7,261
(2,63): 6,895 (0,93); 6,878 (1,75); 6,861 (0,91); 6,532 (1,86); 6,516 (1,82);
2,763 (12,8); 2,54 (1,78); 2,535 (1,68); 1,601 (1,87); 0,485 (16); 0,483
(15,55); 0,457 (0,4); 0,454 (0,37); 0 (2,55)
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1.026

7,744 (0,52); 7,738 (0,57); 7,719 (0,6); 7,714 (0,61); 7,454 (0,48); 7,451
(0,47); 7,448 (0,5); 7,427 (0,45); 7,421 (0,44); 7,406 (1,12); 7,401 (1,11);
7387 (1,11); 7,383 (0,71); 7,376 (0,61); 7,363 (1,61); 7,345 (0,51); 7,312
(0,54); 7,309 (0,56); 7,3 (4,96); 7,288 (0,8); 7,285 (0,78); 7,263 (0,33);
7261 (0,32); 6,861 (0,74); 6,834 (0,68); 2,846 (6,46); 2,013 (1,74); 1,604
(3,87); 0,466 (0,53); 0,454 (16); 0,443 (0,62); 0,039 (5,04)

1.027

7.4 (0,33); 7,393 (1,9); 7,381 (0,9); 7,369 (2,3); 7,364 (1,32); 7,357 (0,51);
7.347 (1,68); 7,342 (2,27); 7,337 (0,81); 7,314 (0,52); 7,3 (3); 6,936 (0,55);
6.934 (0,55); 6,907 (0,99); 6,88 (0,5); 6,878 (0,47); 6,628 (1,05); 6,602
(0,98); 2,832 (8,27); 1,623 (3,11); 1,191 (2,86); 1,152 (2,86); 0,397 (0,66);
0,386 (16); 0,38 (15,97); 0,368 (0,74); 0,038 (2,65)

1.028

7,469 (1,99); 7,462 (1,9); 7,456 (1,58); 7,45 (2,65); 7,445 (2,18); 7,348
(0,67): 7,328 (1,53); 7,311 (1,95); 7,288 (1,35); 7,27 (1,37); 7,258 (22,84);
7.246 (1,06); 7,204 (0,86); 7,2 (0,89); 7,192 (0,93); 7,187 (0,94); 7,182
(0,66); 7,177 (0,63); 7,169 (0,57); 7,164 (0,67); 7,151 (0,76); 7,147 (0,63);
7.139 (2,58); 7,132 (1,73); 7,125 (4,35); 7,121 (4,26); 6,916 (3,14); 6,891
(2,05); 6,87 (1); 6,516 (2,17); 6,496 (2,07); 2,543 (14,72); 1,536 (13,75);
0,659 (15,74); 0,653 (16); 0,008 (1,01); 0 (22,32)

1.029

7.383 (1,89); 7,379 (1,53); 7,357 (1,36); 7,35 (0,45); 7,33 (0,36); 7,301
(0,77); 6,598 (0,49); 6,591 (0,49); 6,571 (0,46); 6,564 (0,46); 6,162 (0,88);
6,155 (0,84); 3,823 (0,35); 2,843 (4,65); 1,297 (0,32); 0,268 (0,61); 0,258
(16); 0,247 (0,85); 0,113 (4,59); 0,039 (0,54)

1.030

7.449 (1,75); 7,446 (1,72); 7,433 (1,88); 7,43 (1,84); 7,407 (0,73); 7,385
(1,17); 7,38 (1,53); 7,358 (1,78); 7,353 (1,72); 7,332 (1,51); 7,322 (1,03);
7.309 (1,42); 7,3 (19,81); 7,291 (1,62); 7,288 (1,41); 7,281 (2,05); 7,278
(2,02); 7,27 (1,99); 7,267 (1,79); 7,257 (0,4); 7,119 (2,29); 7,115 (2,3);
7,023 (1,67); 7,012 (1,66); 7,008 (1,66); 6,996 (1,43); 6,958 (0,95); 6,956
(0,92); 6,929 (1,67); 6,902 (0,85); 6,899 (0,78); 6,574 (1,77); 6,547 (1,66);
2,679 (13,51); 1,591 (11,36); 0,769 (0,74); 0,758 (16); 0,75 (15,89); 0,738
(0,72); 0,05 (0,75); 0,039 (20,83); 0,028 (0,77)

1.031

8.056 (0,44); 8,05 (0,44); 8,03 (0,54); 8,023 (0,54); 7,785 (0,95); 7,758
(0,8); 7,563 (0,9); 7,557 (0,86); 7,491 (0,93); 7,487 (0,87); 7,45 (0,99);
7.431 (0,77); 7,42 (0,4); 7,4 (0,37); 7,302 (0,46); 2,825 (4,68); 0,422
(0,73); 0,411 (16); 0,4 (0,71); 0,112 (3,57)

1.032

7.481 (0,7); 7,459 (0,83); 7,454 (1,54); 7,439 (0,37); 7,432 (1,72); 7,426

(1,11); 7,400 (6,92); 7,394 (1,6); 7,389 (2.01); 7,382 (1,57); 7,363 (1,22);
7.332 (0,34); 7,301 (5,85); 6,983 (1,12); 6,955 (2,09); 6,928 (1,01); 6,677
(2,19); 6,649 (2,04); 2,817 (16); 2,807 (0,92); 1,626 (1.47); 0,632 (0,36);
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0,62 (10,09); 0,614 (10,13); 0,595 (10,12); 0,589 (10,08); 0,577 (0,47);
0,527 (0,64); 0,522 (0,64); 0,038 (5,95)

1.033

7,404 (1,08); 7,397 (1,91); 7,39 (2,46); 7,376 (2,46); 7,366 (1,52); 7,349
(1,17); 7,345 (0,77); 7,301 (2,1); 6,804 (1,26); 6,776 (1,15); 6,474 (1,29);
6,446 (1,22); 3,958 (9,47); 3,526 (1,28); 2,818 (8,49); 1,682 (0,71); 0,435
(0,78); 0,424 (16); 0,412 (0,85); 0,037 (1,54)

1.034

7.43 (1,42); 7,422 (2,08); 7,406 (0,73); 7,4 (0,88); 7,394 (0,63); 7,375
(0,54); 7,35 (0,51); 7,323 (1,34); 7,302 (1,85); 7,297 (1,2); 7,27 (1,1);
7.267 (1,16); 7,244 (0,54); 7,24 (0,43); 6,713 (0,81); 6,71 (0,78); 6,687
(0,76); 6,683 (0,71); 2,933 (0,97); 2,81 (6,81); 2,084 (0,37); 1,655 (0,67);
0,569 (0,67); 0,558 (16); 0,546 (0,64); 0,038 (1,39)

1.035

7,715 (0,57); 7,691 (0,68); 7,688 (0,7); 7,664 (0,6); 7,51 (1,1); 7,506
(1,09); 7,439 (1,01); 7,418 (0,94); 7,406 (0,52); 7,386 (0,48); 7,302 (1,95);
7,005 (0,34); 6,998 (0,35); 6,978 (0,66); 6,97 (0,67); 6,95 (0,33); 6,943
(0,32); 6,52 (0,59); 6,513 (0,58); 6,486 (0,6); 6,479 (0,57); 2,814 (6,33);
2,11 (0,47); 1,648 (0,45); 0,479 (0,58); 0,468 (16); 0,456 (0,62); 0,039
(1,55)

1.036

7,524 (1,29); 7,52 (1,21); 7,447 (1,16); 7,443 (1,11); 7,426 (1); 7,414
(1,93); 7,394 (0,58); 7,386 (0,89); 7,302 (3,6); 7,149 (0,49); 7,145 (0,5);
7,121 (0,41); 7,118 (0,41); 6,701 (1,01); 6,673 (0,93); 2,808 (6,85); 2,602
(0,82); 1,616 (1,93); 0,545 (0,7); 0,533 (16); 0,521 (0,66); 0,039 (2,88)

1.037

7,434 (0,59); 7,423 (0,63); 7,407 (0,63); 7,396 (0,64); 7,378 (0,8); 7,374
(0,82); 7,369 (0,91); 7,351 (1,59); 7,337 (0,55); 7,318 (1,26); 7,314 (1,21);
7,301 (1,11); 7,138 (0,43); 7,134 (0,46); 7,127 (0,41); 7,124 (0,42); 7,108
(0,41); 7,098 (0,37); 6,889 (0,64); 6,876 (0,67); 6,86 (0,53); 6,846 (0,51);
2,844 (6,65); 2,08 (0,43); 1,294 (0,36); 0,437 (0,71); 0,426 (16); 0,414
(0,65): 0,112 (2,23); 0,036 (0,83)

1.038

7,388 (0,4); 7,361 (0,85); 7,35 (0,43); 7,344 (0,44); 7,339 (0,62); 7,334
(0,58); 7,322 (0,86); 7,308 (0,36); 7,297 (3,89); 7,222 (0,66); 7,218 (0,67);
6,773 (0,53); 6,746 (0,48); 6,495 (0,52); 6,47 (0,5); 3,891 (4,62); 2,845
(3,99); 1,606 (3,21); 0,311 (0,54); 0,3 (16); 0,288 (0,51); 0,036 (3,62)

1.039
@

7,571 (1,18); 7,556 (1,46); 7,438 (0,86); 7,422 (1,48); 7,406 (0,78); 7,365
(1,45); 7,353 (2,07); 7,344 (0,72); 7,28 (2,2); 7,261 (5,45); 6,98 (1,36);
6,964 (1,26); 2,788 (8,96); 1,559 (7,06); 1,256 (0,46); 0,984 (0,48); 0,976
(3,88); 0,971 (7,17); 0,958 (0,66); 0,465 (16); 0 (5,16)

1.040

7,646 (0,37); 7,514 (0,63); 7,384 (0,37); 7,367 (0,46); 7,36 (0,8); 7,349 (1);
7,337 (0,68): 7,331 (0,66); 7,304 (1,22); 6,966 (0,32); 4,293 (1,68); 2,776
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(4,18); 1,668 (2,25); 0,334 (0,59); 0,323 (16); 0,312 (0,62); 0,115 (0,47);
0,043 (0,88)

1.041

8,173 (0,74); 8,164 (0,75); 7,536 (0,54); 7,53 (0,58); 7,512 (0,62); 7,506
(0,64); 7,354 (0,33); 7,335 (0,49); 7,333 (0,49); 7,33 (0,51); 7,327 (0,43);
7,308 (0,47); 7,302 (0,55); 7,298 (1,48); 7,166 (0,48); 7,163 (0,49); 7,142
(0,79); 7,139 (0,78); 7,118 (0,35); 7,115 (0,33); 7,013 (0,77); 7,004 (0,75);
6,804 (0,75); 6,803 (0,74); 6,777 (0,68); 2,964 (0,53); 2,943 (1,12); 2,922
(0,65); 2,793 (0,55); 2,772 (0,99); 2,751 (0,52); 1,958 (0,39); 1,941 (0,57);
1,927 (0,51); 1,921 (0,56); 1,851 (0,59); 1,844 (0,55); 1,83 (0,57); 1,824
(0,46); 1,814 (0,4); 1,478 (0,34); 1,466 (0,39); 1,426 (0,34); 1,414 (0,35);
1,304 (0,88); 1,293 (1,89); 1,282 (0,64); 1,016 (0,51); 1,011 (0,81); 1,007
(0,56); 0,983 (2,68); 0,971 (0,35); 0,959 (1,56); 0,862 (0,66); 0,857 (0,58);
0,836 (1,3); 0,831 (0,54); 0,811 (0,79); 0,809 (0,83); 0,32 (0,81); 0,311
(0,73); 0,301 (16); 0,29 (0,73); 0,037 (0,59)

1.042

8,601 (2,65); 8,176 (0,7); 8,172 (0,78); 8,145 (0,84); 8,075 (0,71); 8,071
(0,71); 8,048 (0,85); 8,043 (0,85); 7,769 (0,34); 7,764 (0,4); 7,746 (0,65);
7,742 (0,83); 7,737 (0,39); 7,719 (0,6); 7,714 (0,56); 7,691 (0,6); 7,686
(0,66); 7,668 (0.4); 7,663 (0,8); 7,659 (0,6); 7,64 (0,32); 7,305 (1,47);
7,243 (0,39); 7,22 (0,45); 7,215 (0,88); 7,193 (0,87); 7,188 (0,56); 7,166
(0,47); 6,806 (0,63); 6,778 (1,13); 6,75 (0,55); 6,307 (1,22); 6,28 (1,15);
2,634 (9,67); 1,747 (0,62); 1,302 (0,46); 0,504 (0,62); 0,493 (15,63); 0,487
(16); 0,475 (0,69); 0,132 (0,35); 0,12 (8,56); 0,107 (0,32); 0,046 (1,1)

1.043
@

7,562 (1,18); 7,547 (1,47); 7,431 (0,92); 7,415 (1,52); 7,399 (0,85); 7,383
(0,96); 7,377 (0,96); 7,291 (2,09); 7,261 (5,57); 6,972 (1,38); 6,956 (1,28);
2,78 (9,04); 1,563 (8,23); 1,256 (5,47); 1,218 (0,49); 0,994 (0,51); 0,985
(3,75); 0,979 (7,64); 0,963 (3,8); 0,948 (2,47); 0,894 (0,44); 0,882 (1,19);
0,868 (1,9); 0,852 (1,44); 0,836 (0,49); 0,469 (15,53); 0,4 (0,33); 0,357
(16); 0 (5,14)

1.044

8,146 (0,88); 8,118 (0,82); 7,692 (0,53); 7,687 (0,59); 7,665 (1,34); 7,641
(1,72); 7,528 (0,74); 7,525 (0,7); 7,506 (0,61); 7,5 (0,98); 7,478 (0,4);
7,475 (0,36); 7,448 (2,29); 7,392 (0,68); 7,356 (0,9); 7,334 (1,38); 7,304
(2,8); 7,298 (1,02); 7,282 (0,5); 6,909 (0,67); 6,88 (1,15); 6,853 (0,58);
6,773 (0,97); 6,767 (0,97); 6,716 (0,81); 6,709 (0,78); 6,615 (1,2); 6,587
(1,11); 5,727 (0,92); 5,72 (0,87); 5,691 (0,87); 5,684 (0,86); 1,666 (0,76);
1,301 (1,09); 0,41 (16); 0,404 (15,43); 0,118 (1,12); 0,046 (1,47)

1.045

8,238 (0,9); 8,21 (1); 8,008 (1,3); 8,001 (1,18); 7,981 (1,48); 7,976 (1,26);
7,735 (1,21); 7,71 (2,11); 7,681 (0,64); 7,606 (2,5); 7,582 (0,76); 7,557
(0,99); 7,532 (0,59); 7,524 (0,46); 7,518 (0,38); 7,506 (1,61); 7,484 (2,56);
7,468 (0,5); 7,36 (0,38); 7,333 (0,88); 7,305 (3,87); 7,283 (0,46); 6,881
(0,68); 6,852 (1,23); 6,824 (0,63); 6,727 (1,32); 6,7 (1,21); 1,677 (0,34);
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1,301 (1,45); 0,907 (0,4); 0,887 (0,42); 0,281 (16); 0,275 (15,35); 0,118
(0,7); 0,046 (2,92)

1.046

8,088 (0,8); 8,058 (0,77); 7,675 (1,44); 7,649 (1,7); 7,645 (1,09); 7,627
(0,64); 7,622 (0,38); 7,522 (0,62); 7,519 (0,61); 7,5 (0,47); 7,495 (0,84);
7,472 (0,34); 7,469 (0,33); 7,402 (2,07); 7,36 (0,39); 7,338 (0,47); 7,333
(0,87); 7,311 (0,88); 7,306 (0,6); 7.3 (1,25); 7,284 (0,47); 6,905 (0,58);
6,903 (0,57); 6,876 (1,07); 6,849 (0,52); 6,847 (0,5); 6,613 (1,12); 6,586
(1,04); 2,781 (8,7); 0,418 (0,68); 0,407 (15,93); 0,401 (16); 0,39 (0,81);
0,115 (0,72); 0,04 (1,02)

1.047

8,08 (0,38); 8,05 (0,36); 7,647 (0,34); 7,642 (0,34); 7,631 (0,82); 7,625
(0,57); 7,621 (0,55); 7,615 (0,54); 7,607 (0,75); 7,601 (0,5); 7,476 (0,41);
7.401 (0,33); 7,38 (1,24); 7,374 (0,39); 7,3 (5,19); 7,258 (0,33); 7,236
(0,49); 7,233 (0,49); 6,874 (0,46); 6,847 (0,42); 5,339 (1,25); 2,81 (4,26);
1,609 (5,62); 0,348 (0,58); 0,337 (16); 0,326 (0,62); 0,039 (4,98)

1.048

7,639 (0,75); 7,629 (0,57); 7,522 (0,51); 7,518 (0,48); 7,5 (0,44); 7,494
(0,67); 7,464 (1,57); 7,452 (0,34); 7,427 (0,48); 7,425 (0,47); 7,422 (0.5);
7.4 (0,47); 7,394 (0,46); 7,302 (6,77); 7,282 (0,53); 7,279 (0,56); 7,258
(0,8); 7,255 (0,78); 7,234 (0,55); 6,842 (0,76); 6,814 (0,68); 2,791 (6,68);
2,554 (0,8); 2,142 (0,88); 1,623 (5,43); 1,306 (0,63); 1,027 (0,92); 0,989
(0,93); 0,922 (0,75); 0,489 (0,53); 0,478 (16); 0,466 (0,63); 0,295 (0.33);
0.276 (0,57); 0,177 (0,34); 0,04 (6,77); 8,089 (0,6); 8,06 (0,58); 7,73
(0,54); 7,724 (0,58); 7,706 (0,61); 7,7 (0,63); 7,676 (0,48); 7,672 (0,53);
7,666 (0,48); 7,659 (0,35); 7,654 (0,84); 7,644 (0,81)

1.049

8.104 (1,19); 8,076 (1,18); 7,717 (2,16); 7,692 (3,29); 7,666 (0,92); 7,661
(0,6); 7,555 (4); 7,529 (1,24); 7,505 (0,57); 7,374 (0,58); 7,346 (1,29);
7323 (1,37); 7,319 (0,89); 7,304 (11,28); 7,296 (0,94); 6,918 (0,95); 6,889
(1,66); 6,862 (0,84); 6,555 (1,79); 6,527 (1,69); 2,775 (0,42); 2,767 (0,39);
2.75 (12,65); 2,694 (1,87); 2,684 (1,73); 1,625 (16); 1,31 (1,35); 0,946
(0,48); 0,924 (1,42); 0,902 (0,55); 0,55 (15,81); 0,545 (15,06); 0,515
(0,51); 0,51 (0,48); 0,476 (0,35); 0,471 (0,33); 0,297 (0,95); 0,278 (0,97);
0,234 (0,62); 0,216 (0,54); 0,179 (1); 0,098 (0,75); 0,053 (0,38); 0,042
(10,19); 0,032 (0,37)

1.050

8,107 (0,78); 8,079 (0,78); 7,724 (1,4); 7,698 (2,07); 7,673 (0,58); 7,574
(2,02): 7,56 (0,7); 7,534 (0,81); 7,51 (0,37); 7,405 (0,63); 7,378 (1,39);
7.35 (0,81): 7,303 (1,63); 7,115 (0,62); 7,112 (0,61); 7,088 (0,51); 7,084
(0,5); 6,677 (1,14); 6,649 (1,05); 2.8 (1,15); 2,748 (7,56); 1,697 (0,66);
0,553 (16); 0,041 (1,24)

1.051

8,095 (0,61); 8,066 (0,59); 7,703 (1,13); 7,698 (0,44); 7,679 (0,96); 7.676
(1,12): 7,671 (0,71); 7,655 (0,51); 7,546 (0.45); 7,542 (0,46); 7,524 (0,35);

-110-




32835

Vidu

TH-NMR [CDCl3 ¢ 300 Mhz]

7,518 (0,65); 7,491 (1,8); 7,312 (0,47); 7,302 (1,33); 7,286 (1,29); 7,259
(1,07); 7,234 (1,02); 7,23 (1,14); 7,208 (0,51); 7,204 (0,41); 6,687 (0,75);
6,683 (0,75); 6,66 (0,7); 6,657 (0,69); 2,75 (6,72); 2,084 (0,54); 1,298
(0,41); 0,593 (0,55); 0,581 (16); 0,569 (0,62); 0,113 (3,79); 0,039 (0,94)

1.052

8.086 (1,2); 8,057 (1,17); 7,674 (2,21); 7,668 (0,89); 7,65 (1,86); 7,646
(2,2): 7,642 (1,39); 7,626 (1); 7,621 (0,55); 7,521 (0,9); 7,517 (0,91); 7,499
(0,69); 7,493 (1,27); 7,471 (0,52); 7,468 (0,49); 7,404 (3,14); 7,353 (0,61);
7331 (0,71); 7,326 (1,36); 7,304 (1,45); 7,298 (3,8); 7,277 (0,74); 6,898
(0,86); 6,896 (0,88); 6,869 (1,61); 6,842 (0,78); 6,84 (0,78); 6,599 (1,68);
6,572 (1,57); 2,773 (13,4); 1,72 (0,37); 1,292 (0,74); 1,043 (0,49); 1,035
(1,03); 1,03 (0,74); 1,019 (0,77); 1,008 (4,38); 0,985 (2,82); 0,93 (0,77);
0,926 (1,01); 0,921 (0,72); 0,903 (1,72); 0,893 (0,56); 0,878 (1,32); 0,868
(0,38); 0,393 (0,58); 0,382 (15,78); 0,376 (16); 0,365 (0,79); 0,128 (0,57);
0,036 (2,76)

1.053

8,09 (1,51); 8,06 (1,45); 7,673 (2,26); 7,666 (1,14); 7,651 (2,16); 7,644
(2,66); 7,639 (1,69); 7,626 (1,27); 7,621 (0,63); 7,523 (1,18); 7,52 (1,11);
7,501 (0,91); 7,496 (1,6); 7,473 (0,65); 7,47 (0,59); 7,421 (0,72); 7,398
(0,94); 7,394 (1,61); 7,371 (2,17); 7,365 (4,5); 7,344 (0,89); 7,304 (4,49);
6.952 (1,13); 6,925 (2,08); 6,898 (1); 6,692 (2,17); 6,665 (2,02); 4,605
(0,77); 4,592 (1,27); 4,58 (1,28); 4,567 (0,79); 2,785 (16); 2,752 (0,42);
1336 (0,36); 1,298 (2,94); 0,922 (0,38); 0,905 (0,43); 0,899 (0,44); 0,884
(0,43); 0,551 (0,49); 0,546 (0,47); 0,436 (11,65); 0,432 (11,04); 0,423
(11,84); 0,419 (10,72); 0,115 (0,32); 0,042 (3,31)

1.054
)

7.95 (0,44); 7,929 (0,47); 7,578 (0,41); 7,574 (0,44); 7,56 (0,46); 7,556
(0,47): 7,533 (0,39); 7,513 (0,51); 7,469 (0,38); 7,466 (0,48); 7,449 (0,33);
7.396 (1,67); 7,383 (0,41); 7,379 (0,61); 7,377 (0,57); 7,282 (0,63); 7,257
(2,25); 7,179 (0,54; 7,177 (0,52); 5,598 (0,43); 2,724 (4,45); 0,32 (1,05);
0,313 (16); 0,305 (0,94); 0 (1,84)

1.055

7,998 (0,34); 7,97 (0,38); 7,527 (0,6); 7,503 (0,37); 7,498 (0,34); 7,441
(0,33); 7,437 (0,35); 7,414 (0,37); 7,312 (0,45); 7,302 (1,81); 7,293 (0,34);
7.283 (0,51); 7,274 (0,46); 7,264 (0,4); 7,188 (1,02); 5,479 (0.4); 2,771
(3,98); 1,298 (0,62); 0,495 (0,4); 0,327 (0,61); 0,316 (16); 0,306 (0,68);
0,042 (1,16)

1.056

7,983 (0,39); 7,956 (0,44); 7,682 (0,72); 7,676 (0.51); 7,657 (0,87); 7,652
(0,78): 7,564 (0,36); 7,56 (0,44); 7,484 (0,33); 7,48 (0,33); 7,457 (0,47);
7,442 (1,09); 7,331 (0,39); 7,325 (0,38); 7,301 (1,51); 7,251 (0,34); 7,247
(0,35); 7,226 (0,51); 7,223 (0,49); 6,975 (0,48); 6,972 (0,47); 6,949 (0,42);
6,946 (0,4); 3,77 (0,93); 3,746 (0,95); 2,447 (4,5); 1,309 (1,25); 1,286
(2,36): 1,262 (1,03); 0,33 (0,68); 0,319 (16); 0,308 (0,72); 0,042 (1,33)

-111-




32835

Vidu

IH-NMR [CDCl; & 300 Mhz]

1.057

7,62 (1,07); 7,6 (1,02); 7,592 (0,51); 7,574 (0,44); 7,398 (0,59); 7,376
(0,76); 7,371 (1,32); 7,349 (1,38); 7,344 (0,83); 7,322 (0,72); 7,304 (3,43);
7.072 (2,78); 6,948 (0,95); 6,919 (1,72); 6,892 (0,85); 6,666 (1,82); 6,639
(1,7): 2,788 (10,53); 1,294 (1,88); 1,033 (0,58); 1,027 (1,19); 0,999 (4,43);
0,976 (2,93); 0,919 (0,38); 0,906 (1,14); 0,882 (1,92); 0,857 (1,42); 0,379
(0,72): 0,368 (16); 0,362 (15,77); 0,112 (0,69); 0,04 (2,95); 8,782 (1,18);
8.753 (1,29); 7,734 (0,52); 7,729 (0,59); 7,706 (1,98); 7,679 (2,92); 7,623
(1,12)

1.058

8.718 (0,38); 8,69 (0,43); 7,629 (0,38); 7,624 (0,41); 7,604 (0,7); 7,599
(0,8); 7,573 (1,06); 7,547 (0,47); 7,534 (0,47); 7,528 (0,48); 7,504 (0,33);
7,446 (0,41); 7,441 (0,39); 7,301 (1,12); 7,272 (0,33); 7,25 (0,52); 7,247
(0,54); 7,222 (0,79); 7,195 (0,47); 7,081 (1,05); 5,625 (0,5); 2,797 (4,17);
0.353 (0,78); 0,343 (16); 0,332 (0,82); 0,039 (1,13)

1.059

12,096 (0,48); 7,484 (0,76); 7,48 (0,75); 7,467 (1,03); 7,458 (1,05); 7,454
(1,03): 7,443 (0,93); 7,411 (1,19); 7,386 (0,82); 7,364 (0,52); 7,359 (0,84);
7,337 (0,86); 7,332 (0,55); 7,304 (3,38); 7,277 (0,6); 7,273 (0,54); 7,25
(0,85); 7,228 (0,4); 7,224 (0,35); 7,182 (2,57); 6,927 (0,59); 6,898 (1,07);
6.87 (0,53): 6,803 (1,18); 6,776 (1,09); 1,673 (0,92); 1,299 (1,14); 0,44
(16); 0,434 (15,53); 0,043 (2,55)

1.060

7,892 (0.75): 7,89 (0,75); 7,864 (0,95); 7,641 (0,73); 7,623 (0,67); 7,618
(108); 7,614 (1); 7,6 (0,83); 7,596 (0,74); 7,591 (0,39); 7,572 (0,55); 7,567
(0.38): 7.438 (2,35); 7,429 (0,76); 7,425 (0,63); 7,405 (0,8); 7,403 (0,88);
7.379 (0,43): 7,375 (0,35); 7,33 (0,39); 7,304 (1,79); 7,28 (0,91); 7,275
(0,53); 7,253 (0,48); 6,874 (0,63); 6,872 (0,52); 6,845 (1,06); 6,818 (0,56);
6.815 (0,45); 6,654 (1,18); 6,626 (1,13); 4,655 (0,73); 4,631 (2,31); 4,608
(2,34): 4,584 (0,75); 1,635 (0,52); 1,444 (2,4); 1,421 (4,9); 1,397 (2,33);
0,497 (1,44); 0,427 (0,78); 0,416 (16); 0,41 (14,91); 0,399 (0,61); 0,05
(1,02)

1.061

7,999 (0,7): 7,972 (0,85); 7,646 (0,69); 7,634 (0,53); 7,629 (0,5); 7,62 (1);
7.61 (0,84); 7,606 (0,74); 7,601 (0,42); 7,583 (0,57); 7,578 (0,43); 7,468
(0,6); 7,464 (0,61); 7,442 (0,87); 7,438 (0,54); 7,418 (0,37); 7,414 (0,36);
7.389 (2,15); 7,36 (0,4); 7,338 (0,46); 7,333 (0,88); 7,311 (0,93); 7,305
(1,97); 7,284 (0,48); 6,894 (0,57); 6,892 (0,56); 6,865 (1,04); 6,838 (0,52);
6,835 (0,49); 6,641 (1,1); 6,614 (1,03); 2,62 (0,34); 2,609 (0,37); 2,593
(0,72): 2,576 (0,4); 2,565 (0,38); 1,388 (0,34); 1,375 (0,99); 1,365 (1,21);
1,359 (1,11); 1,354 (0,78); 1,349 (1,11); 1,338 (0,44); 1,305 (0,62); 1,116
(0,37): 1,105 (1,1); 1,095 (0,97); 1,089 (0,55); 1,078 (1,07); 1,068 (0,95);
0,448 (0,63); 0,437 (16); 0,431 (15,91); 0,419 (0,69); 0,049 (1,4)

1.062

5,098 (3,96); 5,089 (2,9); 5,081 (0,99); 1,576 (10,29); 1,256 (1,43); 0,746
(14,93); 0,738 (16); 0,694 (0,38); 0,687 (0,33); 0,073 (0.71); 0 (6,18);
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Vidu

'H-NMR [CDCI3 ¢ 300 Mhz]

8,003 (4,72); 7,986 (5,18); 7,664 (0,4); 7,647 (1,92); 7,642 (2,08); 7,635
(2,33); 7,63 (3,97); 7,626 (2,16); 7,618 (2,2); 7,614 (2,32); 7,559 (0,38);
7,545 (4,84); 7,538 (7,32); 7,531 (6,78); 7,526 (5,43); 7,504 (1,61); 7,49
(10,93); 7,488 (10,37); 7,478 (4,86); 7,462 (1,27); 7,393 (1,81); 7,376
(4,07); 7,363 (4,23); 7,347 (2,1); 7,256 (8,03); 7,181 (0,45); 7,17 (2,54);
7,164 (8,83); 7,163 (8,66); 7,156 (13,45); 7,152 (12,4); 7,134 (12,55);
6,953 (3,07); 6,936 (5,9); 6,92 (3,02); 6,653 (6,11); 6,636 (5,94); 5,115
(0,81); 5,106 (2,78)

1.063
@

8,048 (0,86); 8,03 (0,87); 7,679 (1,04); 7,666 (1,18); 7,662 (1,3); 7,651
(0,64); 7,553 (0,66); 7,536 (0,89); 7,522 (0,43); 7,506 (2,23); 7,33 (0,32);
7,316 (0,61); 7,314 (0,71); 7,3 (0,81); 7,284 (0,36); 7,259 (2,43); 6,886
(0,58); 6,869 (1,07); 6,852 (0,54); 6,604 (1,13); 6,588 (1,08); 1,55 (1,25);
0,377 (16); 0,374 (13,09); 0 (2,44)

1.064

8,045 (0,81); 8,018 (0,72); 8,016 (0,78); 7,652 (0,37); 7,647 (0,57); 7,639
(0,68); 7,633 (0,7); 7,629 (0,54); 7,624 (1,11); 7,618 (0,44); 7,612 (0,95);
7,607 (1); 7,6 (0,78); 7,468 (0,63); 7,464 (0,6); 7,446 (0,53); 7,44 (0,92);
7,418 (0,38); 7,414 (0,35); 7,364 (0,39); 7,342 (0,48); 7,336 (0,87); 7,314
(0,91); 7,309 (0,68); 7,304 (2,43); 7,287 (0,48); 7,253 (2,2); 6,914 (0,58);
6,912 (0,54); 6,885 (1,03); 6,858 (0,53); 6,855 (0,47); 6,692 (1,11); 6,664
(1,03); 2,75 (10,67); 1,598 (1,62); 0,46 (0,49); 0,44 (0,64); 0,429 (16);
0,423 (15,64); 0,412 (0,62); 0,047 (2,31)

1.065

8,245 (0,7); 8,217 (0,83); 7,769 (0,36); 7,764 (0,43); 7,741 (1,35); 7,714
(1,74); 7,65 (0,68); 7,629 (0,63); 7,621 (0,34); 7,547 (1,81); 7,405 (0,39);
7,382 (0,48); 7,377 (0,87); 7,355 (0,89); 7,35 (0,54); 7,328 (0,48); 7,304
(4,92); 7,252 (0,76); 7,072 (1,56); 6,958 (0,59); 6,956 (0,58); 6,93 (1,07);
6,902 (0,54); 6,9 (0,53); 6,892 (0,81); 6,71 (1,12); 6,683 (1,05); 1,604
(3,79); 0,411 (0,69); 0,4 (16); 0,394 (15,83); 0,382 (0,7); 0,044 (5,04)

1.066

8,044 (0,63); 8,018 (0,72); 7,631 (0,46); 7,614 (2,23); 7,607 (1,06); 7.6
(1,17); 7,58 (1,01); 7,574 (0,51); 7,569 (0,35); 7,555 (1,51); 7,55 (1,12);
7,532 (0,5); 7,526 (0,5); 7,421 (0,34); 7,394 (0,8); 7,372 (0,84); 7,367
(0,54); 7,345 (0,48); 7,304 (9,55); 7,183 (1,2); 7,156 (0,96); 7,129 (0,7);
6,947 (1,44); 6,916 (0,59); 6,886 (1,01); 6,858 (0,52); 6,766 (0,71); 6,395
(0,55); 1,597 (11,08); 0,412 (0,66); 0,401 (16); 0,394 (15,88); 0,383 (0,67);
0,054 (0,33); 0,044 (9,62); 0,032 (0,34)

1.067

8,289 (0,91); 8,285 (1,04); 8,279 (1,04); 8,275 (1,03); 8,182 (0,79); 8,154
(0,82); 8,098 (0,97); 8,094 (0,98); 8,081 (1,07); 8,077 (1,04); 7,706 (0,4);
7,702 (0,53); 7,684 (1,07); 7,679 (1,77); 7,653 (2,07); 7,541 (0,65); 7,538
(0,68); 7,519 (0,61); 7,514 (0,9); 7,494 (2,43); 7,447 (0,93); 7,437 (0,98);
7.43 (0,96); 7,42 (0,9); 7,381 (0,39); 7,358 (0,46); 7,354 (0,88); 7,331
(0,87); 7,326 (0,57); 7,305 (3,79); 6,933 (0,6); 6,906 (1,1); 6,877 (0,53);
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Vidu

'H-NMR [CDCls & 300 Mhz]

6,718 (1,17); 6,691 (1,08); 1,301 (1,01); 0,908 (0,35); 0,901 (0,34); 0,887
(0,39); 0,38 (0,54); 0,369 (15,51); 0,363 (16); 0,118 (1,75); 0,046 (2,9)

1.068

8,662 (1,36); 8,063 (0,4); 8,057 (0,35); 7,795 (0,35); 7,776 (0,32); 7,773
(0,38); 7,769 (0,44); 7,669 (0,39); 7,663 (0,35); 7,642 (0,56); 7,635 (0,55);
7,614 (0,36); 7,609 (0,37); 7,602 (0,36); 7,597 (0,38); 7,578 (0,4); 7,572
(0,42); 7,464 (0,32); 7,462 (0,32); 7,438 (0,32); 7,31 (0,33); 7,289 (0,49);
7,285 (0,51); 7,258 (1,33); 7,247 (0,53); 7,244 (0,48); 7,219 (0,4); 7,217
(0,37); 1,255 (0,49); 0,256 (0,6); 0,244 (16); 0,233 (0,75); 0 (0,82)

1.069

8,689 (2,64); 8,135 (0,59); 8,13 (0,49); 8,127 (0,43); 8,109 (0,78); 8,102
(0,66); 7,835 (0,46); 7,83 (0,66); 7,811 (0,61); 7,808 (0,71); 7,804 (0,85);
7,739 (0,38); 7,722 (0,77); 7,716 (0,68); 7,696 (1,32); 7,689 (1,18); 7,673
(0,38); 7,669 (0,65); 7,664 (0,63); 7,476 (0,39); 7,454 (0,45); 7,449 (0,88);
7,427 (0,88); 7,422 (0,54); 7,399 (0,47); 7.3 (3,24); 7,036 (0,95); 7,034
(1,04); 7,01 (1,27); 6,984 (0,94); 6,956 (0,49); 6,954 (0,44); 1,616 (4,92);
0,347 (0,7); 0,335 (16); 0,33 (15,83); 0,318 (0,74); 0,039 (2,67)

1.070

8,732 (2,12); 8,134 (0,47); 8,129 (0,38); 8,125 (0,32); 8,108 (0,62); 8,101
(0,53); 7,828 (0,37); 7,821 (0,52); 7,803 (0,48); 7,8 (0,57); 7,796 (0,7);
7,74 (0,66); 7,735 (0,72); 7,716 (1,19); 7,71 (1,12); 7,693 (0,78); 7,691
(0,68); 7,686 (0,74); 7,667 (0,52); 7,661 (0,51); 7,542 (0,5); 7,539 (0,49);
7,536 (0,5); 7,534 (0,41); 7,515 (0,46); 7,509 (0,42); 7,39 (0,49); 7,387
(0,48); 7,366 (0,79); 7,363 (0,75); 7,342 (0,34); 7,301 (4,81); 7,271 (0,79);
7,244 (0,65); 2,206 (1,55); 1,614 (4,15); 1,323 (0,36); 1,307 (1,19); 0,944
(0,43); 0,922 (1,35); 0,899 (0,5); 0,436 (0,55); 0,425 (16); 0,413 (0,61);
0,04 (5,01)

1.071

8,71 (4,25); 8,134 (0,93); 8,129 (0,76); 8,108 (1,2); 8,102 (1,06); 7,828
(0,71); 7,821 (0,94); 7,802 (0,95); 7,799 (1,1); 7,795 (1,39); 7,75 (0,48);
7,744 (0,58); 7,727 (1,22); 7,721 (1,05); 7,703 (1,58); 7,696 (1,46); 7,677
(0,98); 7,671 (0,96); 7,654 (0,43); 7,648 (0,35); 7,519 (0,56); 7,496 (0,7);
7,492 (1,1); 7,469 (1,28); 7,464 (0,8); 7,442 (0,69); 7,301 (3,7); 7,049
(3,19); 7,021 (3,34); 6,992 (0,87); 2,527 (0,49); 1,649 (1,8); 1,306 (0,77);
0,922 (0,86); 0,899 (0,33); 0,471 (0,59); 0,46 (16); 0,454 (15,75); 0,442
(0,77); 0,291 (1,39); 0,273 (1,42); 0,192 (1,03); 0,174 (1,47); 0,151 (0,56);
0,04 (3,69); -0,026 (1,46)

1.072

8,68 (1,77); 8,127 (0,43); 8,122 (0,38); 8,101 (0,56); 8,095 (0,5); 7,848
(0,43); 7,843 (0,46); 7,823 (0,44); 7,82 (0,5); 7,816 (0,59); 7,71 (0,49);
7,704 (0,46); 7,681 (0,62); 7,674 (0,59); 7,654 (0,45); 7,648 (0,46); 7,638
(0,42); 7,632 (0,59); 7,614 (0,46); 7,608 (0,57); 7,497 (0,42); 7,491 (0,46);
7,471 (0,39); 7,465 (0,35); 7,34 (0,37); 7,338 (0,44); 7,313 (1,22); 7,302
(1,35); 7,292 (0,32); 7,288 (0,41); 7,284 (0,6); 1,642 (0,76); 0,96 (16); 0,37
(0,89); 0,283 (0,62); 0,274 (11,93); 0,043 (1,07)
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Vidu

"H-NMR [CDCl; ¢ 300 Mhz]

1.073
©)

8,653 (3,62); 7,892 (0,77); 7,887 (0,86); 7,878 (0,34); 7,868 (1,08); 7,549
(0,75); 7,543 (0,69); 7,531 (1,25); 7,527 (1,17); 7,515 (1,94); 7,512 (2,01);
7,508 (1,52); 7,502 (0,84); 7,498 (1,19); 7,493 (1); 7,488 (0,6); 7,482
(0,44); 7,477 (0,37); 7,374 (0,85); 7,37 (0,97); 7,356 (0,98); 7,352 (1,07);
7,333 (0,5); 7,329 (0,47); 7,313 (0,94); 7,31 (0,88); 7,295 (0,71); 7,29
(0,59); 7,135 (0,83); 7,117 (1,5); 7,11 (1,61); 7,101 (0,67); 7,099 (0,69);
7,09 (1,2); 3,351 (0,39); 3,341 (0,57); 3,218 (400,25); 3,163 (0,44); 2,309
(12,66); 2,305 (16); 2,301 (11,68); 1,436 (0,58); 1,42 (0,75); 1,403 (0,61);
0,651 (0,98); 0,635 (0,93); 0,503 (10,94); 0,486 (10,49); 0,454 (3,11);
0,437 (2,95); 0,031 (1,87); 0 (19,76)

1.074
3)

9,338 (0,57); 8,847 (5,15); 8,094 (1,09); 8,089 (1,22); 8,079 (0,47); 8,069
(1,49); 7,769 (0,38); 7,765 (0,44); 7,751 (1,25); 7,743 (0,8); 7,732 (1,73);
7,728 (1,62); 7,723 (1,04); 7,718 (1,9); 7,707 (2,22); 7,704 (2,99); 7,701
(2,45); 7,687 (1,28); 7,681 (0,85); 7,552 (1,15); 7,548 (1,48); 7,534 (1,85);
7,53 (1,83); 7,519 (1,52); 7,515 (1,15); 7,499 (1,06); 7,495 (0,8); 7,343
(1,17); 7,325 (1,96); 7,314 (2,18); 7,294 (1,69); 6,746 (0,38); 3,569 (0,33);
3,556 (0,41); 3,551 (0,53); 3,421 (561,36); 3,383 (0,78); 3,369 (0,41);
2,512 (16,49); 2,508 (21,21); 2,503 (15,55); 0,911 (0,87); 0,89 (2,65);
0,873 (1,8); 0,847 (5,15); 0,826 (16); 0,818 (2,3); 0,808 (9,79); 0,78 (1,42);
0,759 (1,03); 0,727 (3,33); 0,724 (3,3); 0,708 (8,05); 0,688 (5.7); 0,67
(1,33); 0,666 (1,28)

1.075
®3)

8,708 (3,95); 7,956 (0,87); 7,951 (0,97); 7,941 (0,38); 7,931 (1,25); 7,63
(0,33); 7,615 (0,82); 7,608 (0,77); 7,597 (1,44); 7,593 (1,35); 7,582 (2,21);
7,579 (2,28); 7,575 (1,73); 7,57 (0,96); 7,565 (1,32); 7,56 (1,11); 7,556
(0,66); 7,549 (0,5); 7,544 (0,4); 7,43 (0,98); 7,426 (1,12); 7,412 (1,15);
7,408 (1,31); 7,401 (0,69); 7,397 (0,56); 7,381 (1,1); 7,362 (0,81); 7,358
(0,66); 7,203 (0,92); 7,185 (1,54); 7,17 (1,97); 7,151 (1,35); 3,411 (0,39);
3,285 (400,84); 2,376 (12,72); 2,372 (16); 2,367 (11,76); 0,863 (0,48);
0,845 (0,66); 0,832 (0,43); 0,826 (0,72); 0,809 (0,5); 0,766 (1,31); 0,748
(1,24); 0,726 (10,32); 0,708 (6,79); 0,044 (2,64); 0 (22,55)

1.076
©)

9,216 (0,43); 8,708 (4,28); 7,942 (0,92); 7,937 (1,06); 7,928 (0,42); 7,917
(1,35); 7,614 (0,35); 7,599 (0,87); 7,593 (0,82); 7,581 (1,54); 7,577 (1,47);
7,567 (2,37); 7,564 (2,47); 7,56 (1,88); 7,554 (1,02); 7,55 (1,42); 7,545
(1,21); 7,54 (0,72); 7,534 (0,53); 7,529 (0,44); 7,416 (1,03); 7,412 (1,23);
7,398 (1,23); 7,394 (1,44); 7,387 (0,78); 7,383 (0,62); 7,367 (1,18); 7,364
(1,06); 7,348 (0,88); 7,344 (0,73); 7,188 (1,01); 7,17 (1,66); 7,152 (2,39);
7,132 (1,45); 3,327 (1,57); 3,269 (403,6); 3,215 (0,53); 2,36 (12,5); 2,356
(16); 2,351 (11,82); 0,732 (0,73); 0,714 (0,51); 0,688 (1,92); 0,668 (5,14);
0,649 (3,02); 0,588 (0,37); 0,518 (1); 0,5 (2,56); 0,48 (2,02); 0,461 (0,46);
0,459 (0,46); 0,049 (3,73); 0 (25,64)
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1.077

8,755 (2,01); 7,636 (0,58); 7,63 (0,63); 7,612 (0,72); 7,606 (0,78); 7,594
(0,83); 7,591 (0,88); 7,585 (0,88); 7,582 (0,78); 7,568 (1,69); 7,551 (0,56);
7,532 (0,33); 7,507 (0,59); 7,505 (0,58); 7,502 (0,57); 7,481 (0,52); 7,475
(0,45); 7,367 (0,54); 7,364 (0,54); 7,343 (0,84); 7,34 (0,82); 7,319 (0,37);
7,316 (0,35); 7.3 (1,83); 7,251 (0,88); 7,224 (0,72); 1,296 (1,23); 0,961
(0,89); 0,934 (2,71); 0,92 (0,41); 0,91 (1,7); 0,783 (0,55); 0,779 (0,52);
0,758 (1,4); 0,731 (1,03); 0,253 (0,87); 0,242 (16); 0,232 (0,83); 0,04
(1,75)

1.078

8,747 (2,13); 7,608 (0,76); 7,592 (1,85); 7,578 (0,98); 7,576 (1,07); 7,571
(0,89): 7,565 (0,82); 7,487 (0,42); 7,465 (0,47); 7,459 (0,89); 7,437 (0,81);
7,432 (0,59); 7,41 (0,49); 7,3 (5,67); 7,034 (0,5); 7,031 (0,61); 7,006
(1,91): 7,004 (1,89); 6,978 (1,36); 1,589 (2,42); 0,36 (0,48); 0,351 (0,33);
0,344 (0,38); 0,328 (0,95); 0,317 (16); 0,311 (15,98); 0,3 (0,87); 0,198
(0,56); 0,105 (0,4); 0,039 (6)

1.079

8,76 (1,23); 7,646 (0,35); 7,64 (0,37); 7,622 (0,41); 7,616 (0,44); 7,596
(0,49); 7,593 (0,52); 7,588 (0,47); 7,583 (0,42); 7,57 (1,11); 7,553 (0,34);
7511 (0,33); 7,368 (0,33); 7,347 (0,5); 7,344 (0,49); 7,3 (2,96); 7,254
(0,5): 7,252 (0,48); 7,227 (0,41); 1,589 (2,17); 0,278 (0,57); 0,267 (16);
0,256 (0,61); 0,039 (3,17)

1.080

8,762 (1,91); 7,609 (0,56); 7,603 (0,61); 7,59 (0,75); 7,582 (1,15); 7,577
(1,67); 7,561 (1,33); 7,557 (0,77); 7,547 (0,58); 7,526 (0,33); 7,502 (0,54);
7.499 (0,53); 7,496 (0,5); 7,493 (0,45); 7,475 (0,51); 7,469 (0,44); 7,361
(0,5): 7,358 (0,53); 7,337 (0,8); 7,333 (0,8); 7,312 (0,36); 7,309 (0,37); 7.3
(1,93); 7,24 (0,8); 7,238 (0,77); 7,213 (0,66); 7,211 (0,62); 1,656 (1,31);
1,619 (1,34); 1,604 (1,39); 1,108 (0,49); 1,071 (0,79); 1,053 (0,51); 1,027
(0,56); 1,022 (0,57); 0,229 (0,8); 0,219 (16); 0,208 (0,79); 0,04 (1,96)

1.081

8,778 (1,87); 7,741 (0,5); 7,736 (0,56); 7,717 (0,6); 7,711 (0,64); 7,594
(0,52): 7,579 (1,36); 7,569 (0,43); 7,564 (1); 7,558 (0,71); 7,551 (1,11);
7,544 (0,56); 7,523 (0,48); 7,518 (0,46); 7,405 (0,47); 7,402 (0,49); 7,38
(0,76); 7,378 (0,76); 7,356 (0,33); 7,301 (1,42); 7,253 (0,78); 7,252 (0,76);
7.226 (0,66); 1,655 (0,55); 0,416 (0,54); 0,404 (16); 0,393 (0,6); 0,188
(0,52); 0,04 (1,43)

1.082

8,765 (3,81); 7,611 (1,01); 7,59 (3,05); 7,58 (1,15); 7,571 (1,42); 7,567
(2,3): 7,559 (0,4); 7,536 (0,64); 7,513 (0,72); 7,508 (1,29); 7,486 (1,26);
7,481 (0,83): 7,459 (0,71); 7,302 (6,25); 7,07 (0,9); 7,041 (1,76); 7,035
(2,03): 7,013 (0,99); 7,008 (1,73); 5,34 (1,31); 1,626 (1.8); 1,34 (0,58);
1,324 (0,48); 1,306 (0,7); 1,293 (1,09); 0,919 (0,33); 0,449 (0,54); 0,438
(15,7); 0,433 (16); 0,421 (0,77); 0,271 (0,35); 0,264 (0,35); 0,039 (4,72)
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1.083

8,77 (7,19); 8,763 (2,72); 7,621 (0,53); 7,605 (0,68); 7,588 (3,15); 7,574
(1,05); 7,565 (5,76); 7,561 (5,3); 7,543 (5,59); 7,538 (3,34); 7,533 (2,65);
7,51 (1,67); 7,504 (0,96); 7,482 (0,77); 7,477 (0,6); 7,454 (0,52); 7,297
(6,87); 7,091 (4,05); 7,064 (3,9); 7,057 (3,32); 7,032 (2,29); 7,03 (2,32);
7,006 (1,32); 1,618 (1,15); 1,29 (0,32); 1,244 (1,02); 1,212 (0,56); 0,545
(0,37); 0,533 (14,98); 0,527 (15,89); 0,507 (15,25); 0,501 (16); 0,49 (0,96);
0,448 (0,37); 0,436 (9,86); 0,43 (10,63); 0,419 (0,66); 0,108 (1,69); 0,035
(6,98); 0,024 (0,34)

1.084

8,392 (1,37); 7,651 (0,86); 7,625 (1,07); 7,622 (1,09); 7,539 (0,41); 7,522
(1,22): 7,505 (1,04); 7,499 (0,99); 7,365 (0,37); 7,362 (0,35); 7,34 (0,56);
7.3 (1,22); 1,294 (0,56); 0,371 (16); 0,111 (0,39); 0,039 (1,05)

1.085

7.531 (0,66); 7,504 (2,6); 7,497 (1,5); 7,492 (1,95); 7,481 (1,77); 7,476
(3,48); 7,461 (1,08); 7,454 (0,83); 7,302 (14,43); 7,066 (0,85); 7,064
(0,82): 7,036 (1,55); 7,009 (0,79); 7,007 (0,73); 6,97 (1,7); 6,942 (1,53);
2,907 (13,52); 2,14 (1,99); 2,131 (2,01); 1,595 (8,15); 1,373 (0,43); 1,35
(0,43); 0,421 (16); 0,416 (16); 0,404 (0,73); 0,262 (0,49); 0,257 (0,37);
0.247 (0,58); 0,237 (0,38); 0,15 (0,51); 0,139 (0,67); 0,092 (0,35); 0,051
(0,56); 0,04 (14,56); 0,029 (0,59); -0,042 (0,49); -0,072 (0,34)

1.086

7,649 (0,33); 7,643 (0,36); 7,624 (0,4); 7,619 (0,42); 7,509 (0,4); 7,506
(0,45); 7,503 (0,43); 7,501 (0,35); 7,492 (1,21); 7,482 (0,4); 7.475 (0,86);
7.464 (0,39); 7,443 (0,34); 7,367 (0,34); 7,364 (0,34); 7,342 (0,53); 7,339
(0,51); 7.3 (1,25); 7,188 (0,5); 7,186 (0,48); 7,16 (0,43); 7,158 (0,41);
2.031 (4,44); 2,916 (0,33); 1,613 (1,58); 0,268 (0,66); 0,257 (16); 0,246
(0,64); 0,04 (1,08)

1.087

7.74 (0,53); 7,734 (0,57); 7,716 (0,62); 7,71 (0,65); 7,553 (0,53); 7,551
(0,49); 7,547 (0,51); 7,526 (0,47); 7,52 (0,44); 7.49 (1,18); 7,485 (0,7);
7.476 (0,59); 7,466 (1,54); 7,445 (0,5); 7,403 (0,5); 7,4 (0,49); 7,379
(0,81); 7,376 (0,75); 7,355 (0,35); 7,301 (4,64); 7,211 (0,81); 7,184 (0,68);
5,341 (0,4); 2,932 (6,98); 1,925 (1,44); 1,604 (4,7); 0,408 (0,57); 0,397
(16); 0,385 (0,77); 0,04 (3,9)

1.088

7,504 (1,25); 7,498 (0,89); 7,491 (0,74); 7,48 (2,39); 7,46 (0,67); 7,456
(0,53); 7,451 (0,89); 7,429 (0,99); 7,424 (0,55); 7,401 (0,48); 7,301 (5,09);
7,029 (0,54); 7,027 (0,54); 7 (0,97); 6,973 (0,49); 6,97 (0,47); 6,911 (1,05);
6,884 (0,96); 2,909 (8,71); 1,597 (3,26); 0,306 (0,64); 0,294 (16); 0,288
(15,98); 0,277 (0,65); 0,04 (4,69)

1.089

7.473 (0,72); 7,468 (1,14); 7,463 (1,26); 7,461 (1,17); 7,446 (1,87); 7,438
(0,88); 7,43 (0,61); 7,375 (0,34); 7,363 (0,59); 7,348 (0,56); 7,339 (0,41);
7,324 (0,39); 7,314 (0,52); 7,308 (0,52); 7,297 (0,74); 7,28 (0,62); 7.274
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(0,51); 5,331 (0,73); 2,936 (7,17); 2,218 (0,73); 0,398 (0,66); 0,386 (16);
0,375 (0,71); 0,034 (0,59)

1.090

7,488 (0,64); 7,481 (0,7); 7,476 (0,98); 7,46 (1,36); 7,454 (0,74); 7,445
(0,54); 7,427 (1,3); 7.4 (1,05); 7,369 (0,96); 7,365 (1,12); 7,342 (0,52);
7,339 (0,45); 7,297 (0,81); 7,027 (0,79); 7,023 (0,82); 7 (0,71); 6,997
(0,71); 2,89 (6,85); 2,485 (1,34); 0,453 (0,57); 0,441 (16); 0,429 (0,65);
0,034 (0,58)

1.091

7,506 (1,43); 7,501 (1,05); 7,494 (1,31); 7,482 (3,89); 7,466 (1,68); 7,463
(1,43); 7,453 (1,81); 7,431 (1,1); 7,426 (0,88); 7,403 (0,49); 7,304 (22,43);
7,049 (0,51); 7,032 (0,67); 7,02 (0,87); 7,002 (1,03); 6,992 (0,47); 6,975
(0,64); 6,933 (0,92); 6,912 (1,22); 6,886 (1,03); 6,275 (0,32); 6,227 (0,42);
6,208 (0,39); 6,159 (0,5); 6,156 (0,44); 5,796 (0,74); 5,785 (0,85); 5,748
(0,6); 5,736 (0,65); 5,594 (0,77); 5,582 (0,68); 5,526 (0,63); 5,514 (0,57);
2,911 (8,82); 2,876 (7,1); 1,599 (31,81); 1,52 (1,51); 0,382 (8,32); 0,375
(8,23); 0,308 (0,64); 0,296 (16); 0,291 (15,73); 0,053 (0,7); 0,042 (21,33);
0,032 (0,83); 0,016 (1,03); 0,004 (0,34)

1.092

7,592 (0,74); 7,568 (0,99); 7,564 (1,54); 7,542 (1,63); 7,537 (1); 7,514
(0,91); 7,49 (1,62); 7,483 (1,88); 7,478 (2,58); 7,462 (3,39); 7,447 (1,26);
7,304 (9,4); 7,083 (1,05); 7,061 (2,72); 7,035 (2,14); 7,027 (1); 3,476
(1,33); 3,456 (3,6); 3,438 (1,36); 2,896 (16); 1,682 (1,33); 1,672 (2,01);
1,662 (3,94); 1,653 (2,17); 1,642 (1,65); 1,621 (2,68); 1,523 (0,32); 1,475
(0,59); 0,526 (0,36); 0,514 (9,54); 0,508 (9,49); 0,489 (9,61); 0,482 (9,54);
0,042 (8,82); 0,031 (0,36)

1.093

7,865 (1,01); 7,84 (1,27); 7,654 (1,09); 7,65 (1,02); 7,629 (0,74); 7,625
(0,71); 7,538 (1,74); 7,518 (1,39); 7,508 (0,68); 7,494 (1,31); 7,304 (2,51);
2,927 (6,98); 2,918 (1,39); 2,073 (0,37); 2,05 (1,68); 1,635 (0,69); 0,425
(0,63); 0,414 (16); 0,402 (0,61); 0,041 (2,36)

1.094

7,504 (1,8); 7,498 (0,82); 7,485 (1,13); 7,47 (1,47); 7,453 (0,59); 7,443
(0,87); 7,304 (22,25); 6,894 (1,02); 6,866 (0,97); 6,772 (1,11); 6,744
(1,01); 3,967 (7,43); 3,253 (2,06); 2,909 (0,4); 2,896 (7,08); 1,595 (26,8);
1,309 (1,77); 1,102 (0,35); 1,064 (0,32); 0,946 (0,62); 0,924 (1,85); 0,902
(0,73); 0,387 (0,55); 0,339 (0,61); 0,327 (16); 0,298 (0,78); 0,292 (0,53);
0.278 (1,34); 0,268 (0,66); 0,256 (0,39); 0,249 (0,63); 0,238 (0,46); 0,198
(0,73); 0,185 (0,55); 0,179 (0,81); 0,155 (0,4); 0,128 (0,56); 0,112 (1,76);
0,104 (0,49); 0,053 (0,74); 0,042 (21,02); 0,031 (0,69); -0,066 (0,4)

1.095

7,57 (0,6); 7,543 (1,43); 7,515 (1,47); 7,506 (1,11); 7,501 (1,3); 7,485
(1,74); 7.47 (0,61); 7,304 (12,01); 7,269 (0,58); 7,266 (0,55); 7,244 (0,53);
7,106 (1,21); 7,079 (1,1); 2,913 (7,51); 2,109 (2,18); 1,596 (15,64); 0,468
(0,58); 0,451 (1,13); 0,432 (16); 0,42 (1,08); 0,216 (0,55); 0,202 (0,44);
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0,191 (0,34); 0,173 (0,44); 0,163 (0,39); 0,148 (0,63); 0,14 (0,68); 0,13
(0,78); 0,12 (1,31); 0,112 (1,26); 0,082 (0,54); 0,076 (0,6); 0,053 (0,63);
0,042 (11,6); 0,031 (0,74); 0,028 (0,72); 0,018 (1,45); 0,005 (0,4); -0,008
(0,74); -0,151 (0,62); -0,166 (1,55)

1.096

7,612 (1,07); 7,587 (1,23); 7,507 (1,09); 7,491 (0,69); 7,487 (0,76); 7,482
(0,6); 7,473 (0,6); 7,45 (0,58); 7,304 (3,38); 7,209 (0,72); 7,184 (0,65); 7
(1,27); 2,921 (7,42); 2,438 (5,71); 2,427 (0,73); 1,96 (1,52); 1,632 (6,29);
0,385 (0,9); 0,374 (16); 0,366 (1,66); 0,336 (0,57); 0,273 (0,54); 0,266
(0,85); 0,259 (1,22); 0,25 (0,78); 0,243 (0,64); 0,218 (0,33); 0,178 (0,5);
0,169 (1,28); 0,162 (0,41); 0,152 (0,59); 0,135 (0,39); 0,114 (0,77); 0,043
(2,39); -0,026 (0,99)

1.097

7,5 (1,58); 7,48 (1,11); 7,47 (0,6); 7,447 (0,55); 7,41 (0,55); 7,384 (1,05);
7,358 (0,73); 7,304 (1,96); 7,168 (0,87); 7,143 (0,71); 6,931 (0,8); 6,904
(0,72); 2,909 (7,57); 2,652 (0,57); 2,632 (5,79); 2,042 (1,61); 1,65 (2,68);
0,432 (0,61); 0,421 (16); 0,41 (0,73); 0,401 (1,54); 0,274 (0,64); 0,266
(1,02); 0,258 (1,85); 0,244 (0,58); 0,188 (0,46); 0,178 (0,69); 0,167 (1,24);
0,162 (0,52); 0,153 (0,49); 0,146 (0,56); 0,136 (0,52); 0,044 (2,7)

1.098

7,649 (0,35); 7,502 (0,76); 7,489 (1,34); 7,474 (1,39); 7,46 (0,68); 7,405
(0,47); 7,395 (0,58); 7,378 (0,48); 7,368 (0,61); 7,303 (67,28); 7,22 (0,61);
7,211 (0,61); 7,191 (1,19); 7,176 (0,93); 7,16 (0,39); 6,952 (0,38); 5,344
(0,7); 2,922 (7,25); 2,912 (1,24); 1,892 (2,03); 1,588 (62,91); 0,397 (0,63);
0,386 (16); 0,37 (0,91); 0,34 (2,26); 0,273 (1,56); 0,264 (1,86); 0,256
(1,23); 0,248 (1,66); 0,218 (0,67); 0,208 (0,69); 0,198 (2,48); 0,185 (0,52);
0,172 (0,56); 0,159 (0,77); 0,152 (0,67); 0,123 (0,46); 0,111 (0,87); 0,09
(2,24); 0,053 (2,16); 0,042 (64,21); 0,031 (2,36); 0,013 (0,89)

1.099

7,506 (1,02); 7,501 (1,05); 7,492 (1,84); 7,474 (1,19); 7,464 (0,58); 7,442
(0,51); 7,361 (0,45); 7,356 (0,42); 7,334 (0,57); 7,328 (0,54); 7,303
(10,52); 7,102 (1,13); 7,074 (0,91); 2,922 (7); 2,466 (5,28); 1,895 (1,63);
1,594 (7,73); 0,394 (0,63); 0,383 (16); 0,372 (0,61); 0,273 (1,1); 0,264
(1,16); 0,259 (0,86); 0,256 (0,79); 0,248 (0,79); 0,246 (0,77); 0,242 (0,71);
0,238 (0,67); 0,171 (0,39); 0,159 (0,43); 0,053 (0,41); 0,042 (10,76); 0,031
(0,38)

1.100

7,499 (0,53); 7,494 (0,48); 7,489 (0,46); 7,476 (1,15); 7,458 (0,34); 7,303
(6,66); 7,296 (0,44); 7,286 (0,39); 7,179 (0,4); 7,17 (0,37); 7,157 (0,61);
7,144 (0,64); 5,343 (0,96); 2,922 (4,68); 1,595 (5,01); 0,26 (0,52); 0,249
(16); 0,238 (0,66); 0,042 (5,65)

I.101

7,546 (0,74); 7,537 (0,9); 7,509 (0,47); 7,503 (0,5); 7,498 (0,62); 7,481
(1,01); 7,47 (0,62); 7,466 (0,47); 7,462 (0,46); 7,441 (0,6); 7,433 (0,51);
7,303 (13,77); 7,136 (0,89); 7,107 (0,72); 5,343 (1,23); 2,92 (4,6); 1,593
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(15,41); 0,268 (0,65); 0,257 (16); 0,246 (0,59); 0,053 (0,41); 0,042 (11,29);
0,031 (0,38)

1.102

7,656 (1,29); 7,512 (0,89); 7,503 (0,83); 7,495 (1,36); 7,483 (1,09); 7,479
(1,28); 7,475 (1,45); 7,467 (0,65); 7,305 (4,54); 7,168 (1,32); 7,14 (1,12);
2,919 (6,99); 1,957 (1,46); 1,615 (7,36); 0,402 (0,57); 0,391 (16); 0,38
(0,66); 0,113 (0,66); 0,043 (4,13); 7,665 (1,16)

1.103

7,636 (1,55); 7,631 (1,67); 7,612 (1,84); 7,606 (2,03); 7,596 (1,83); 7,59
(1,45); 7,569 (2,36); 7,564 (1,59); 7,481 (1,2); 7,465 (3,39); 7,451 (1,92);
7,448 (2,02); 7,443 (1,84); 7,438 (1,51); 7,378 (1,96); 7,354 (2,41); 7,328
(1,34); 7,304 (6,64); 2,96 (16); 2,092 (1,53); 1,635 (9,77); 1,308 (0,51);
0,923 (0,54); 0,384 (13,68); 0,112 (1,04); 0,041 (4,38)

1.104

7,562 (0,99); 7,557 (1,1); 7,538 (1,25); 7,533 (1,31); 7,464 (1,36); 7,455
(1,7); 7,451 (2,72); 7,435 (3,04); 7,431 (2,34); 7,422 (1,84); 7,404 (1,55);
7,39 (0,34); 7,348 (1,88); 7,324 (2,41); 7,304 (6,08); 2,95 (16); 2,087
(0,47); 2,067 (12,15); 2,009 (0,56); 1,886 (1,37); 1,642 (9,21); 1,35 (0,55);
1,309 (3,52); 1,278 (0,37); 0,946 (1,25); 0,924 (3,9); 0,901 (1,47); 0,382
(0,33); 0,344 (15,2); 0,286 (0,54); 0,273 (2,52); 0,263 (1,96); 0,256 (1,38);
0,246 (1,68); 0,238 (1,14); 0,229 (0,37); 0,217 (0,64); 0,206 (0,42); 0,179
(0,52); 0,167 (0,44); 0,157 (1,05); 0,152 (0,55); 0,144 (0,52); 0,138 (0,38);
0,126 (0,67); 0,124 (0,8); 0,114 (1,21); 0,043 (4,26)

I.105

7,715 (0,55); 7,691 (0,67); 7,687 (0,68); 7,663 (0,61); 7,526 (1,28); 7,512
(0,57); 7,503 (1,23); 7,481 (0,5); 7,304 (6,93); 7,132 (0,34); 7,125 (0,37);
7,105 (0,64); 7,097 (0,69); 7,069 (0,33); 7 (0,64); 6,992 (0,56); 6,967
(0,65); 6,96 (0,56); 2,924 (6,88); 1,904 (0,98); 1,613 (14,91); 0,401 (0,62);
0,39 (16); 0,379 (0,61); 0,112 (1,08); 0,042 (5,44)

I.106

7,552 (0,32); 7,539 (0,32); 7,533 (0,36); 7,526 (0,45); 7,514 (0,45); 7,469
(0,39); 7,452 (0,59); 7,344 (0,35); 7,319 (0,54); 7,304 (5,13); 2,955 (2,82);
1,613 (16); 0,232 (0,4); 0,221 (10,04); 0,21 (0,36); 0,042 (3,12)

1.107

7,487 (1,01); 7,482 (1,14); 7,467 (3,11); 7,462 (2,8); 7,456 (2,22); 7,443
(4); 7,424 (1,14); 7,387 (0,75); 7,385 (0,78); 7,381 (0,84); 7,362 (1,63);
7,36 (1,65); 7,356 (1,39); 7,32 (2,02); 7,304 (6,53); 7,296 (2,38); 7,272
(0,8); 2,949 (16); 2,033 (12,63); 1,627 (14,05); 0,19 (2,26); 0,179 (57,05);
0,168 (2,13); 0,043 (4,16)

I.108

7,604 (0,38); 7,58 (0,49); 7,577 (0,47); 7,553 (0,43); 7,531 (1,17); 7,513
(0,76); 7,503 (0,38); 7,481 (0,34); 7,305 (4,27); 7,074 (0,43); 7,066 (0,46);
6,97 (0,44); 6,962 (0,38); 6,936 (0,44); 6,929 (0,37); 2,926 (4,62); 1,596
(3,09); 0,265 (0,65); 0,254 (16); 0,243 (0,63); 0,043 (4,36)
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1.109

8,04 (0,88); 8,029 (0,74); 8,023 (0,67); 8,015 (0,61); 8,007 (1,02); 7,746
(0,73); 7,736 (0,57); 7,73 (0,6); 7,724 (0,98); 7,713 (1,29); 7,655 (0,44);
7,651 (0,38); 7,642 (2,49); 7,632 (1,33); 7,628 (1,52); 7,622 (1,5); 7,618
(1,05); 7,609 (2,06); 7,511 (0,58); 7,488 (0,72); 7,484 (1,31); 7,461 (1,35);
7,457 (0,84); 7,434 (0,75); 7,298 (10,36); 7,043 (0,81); 7,041 (0,84); 7,013
(1,49): 6,986 (0,75); 6,984 (0,76); 6,97 (1,7); 6,942 (1,49); 2,856 (14,43);
2,34 (0,83); 1,608 (6,51); 0,465 (0,64); 0,458 (0,72); 0,449 (0,85); 0,438
(16); 0,433 (15,98); 0,421 (0,64); 0,122 (0,51); 0,048 (0,37); 0,037 (10,34);
0,026 (0,37); -0,087 (1,53)

I.110

8,068 (0,37); 8,057 (0,36); 8,036 (0,43); 7,784 (0,34); 7,762 (0,42); 7,751
(0,51); 7,673 (0,43); 7,667 (0,46); 7,648 (0,58); 7,643 (0,66); 7,632 (1,1);
7,622 (0,63); 7,619 (0,62); 7,613 (0,64); 7,609 (0,49); 7,6 (0,88); 7,521
(0,42); 7,519 (0,42); 7,516 (0,41); 7,495 (0,38); 7,489 (0,33); 7,369 (0,43);
7,366 (0,42); 7,344 (0,68); 7,341 (0,67); 7,32 (0,35); 7,249 (0,65); 7,222
(0,54); 2,916 (5,48); 1,224 (1,68); 1,186 (1,66); 0,318 (0,95); 0,308 (16);
0,296 (0,92)

I.111

8,053 (0,62); 8,041 (0,62); 8,035 (0,48); 8,029 (0,45); 8,02 (0,71); 7,766
(0,54); 7,756 (0,45); 7,752 (0,47); 7,745 (0,75); 7,734 (0,85); 7,65 (0,35);
7,647 (0,33); 7,637 (1,83); 7,626 (1,11); 7,624 (1,13); 7,617 (1,11); 7,604
(1,44); 7,467 (0,4); 7,445 (0,53); 7,44 (0,89); 7,418 (0,93); 7,413 (0,6);
7,39 (0,53); 7,3 (0,37); 7,013 (0,58); 7,011 (0,6); 6,984 (1,06); 6,956
(0,58); 6,954 (0,59); 6,944 (1,17); 6,917 (1,02); 2,872 (9,18); 1,204 (1,12);
1,166 (1,09); 0,327 (16); 0,321 (15,3)

I.112

8,038 (0,44); 8,028 (0,34); 8,022 (0,38); 8,006 (0,53); 7,742 (0,87); 7,735
(0,7); 7,726 (0,4); 7,717 (0,72); 7,71 (1,18); 7,629 (1,15); 7,62 (0,65);
7,614 (0,77); 7,61 (0,77); 7,604 (0,52); 7,596 (1,02); 7,544 (0,49); 7,541
(0,48); 7,538 (0,49); 7,536 (0,42); 7,517 (0,46); 7,511 (0,42); 7,388 (0,48);
7,385 (0,49); 7,364 (0,78); 7,361 (0,75); 7,34 (0,34); 7,301 (5,52); 7,221
(0,77); 7,194 (0,65); 2,885 (7,41); 2,12 (1,7); 1,611 (5,06); 0,426 (0,58);
0,415 (16); 0,403 (0,63); 0,175 (0,32); 0,041 (5,67)

I.113

7,99 (0,95); 7,978 (1,06); 7,971 (0,72); 7,967 (0,67); 7,958 (1,13); 7,698
(0,7); 7,686 (0,71); 7,677 (1,08); 7,665 (1,56); 7,653 (0,45); 7,629 (0,68);
7,618 (3,16); 7,606 (2,23); 7,597 (1,9); 7,585 (2,07); 7,511 (0,62); 7,489
(0,78); 7,484 (1,39); 7,462 (1,41); 7,457 (0,89); 7,434 (0,75); 7,402 (1,71);
7.4 (1,65): 7,387 (1,81); 7,385 (1,71); 7,302 (3,36); 7,14 (1,68); 7,137
(1,64); 7,128 (1,87); 7,126 (1,72); 7,051 (0,92); 7,049 (0,91); 7,021 (1,7);
6,994 (0,84); 6,992 (0,8); 6,926 (1,85); 6,914 (1,63); 6,898 (3,22); 6,887
(1,38); 2,608 (15,2); 1,299 (0,55); 0,674 (0,87); 0,662 (16); 0,654 (15,81);
0,643 (0,76); 0,044 (1,65)
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'H-NMR [CDCls & 300 Mhz]

I.114

7,96 (0,82); 7,95 (0,54); 7,946 (0,63); 7,939 (0,99); 7,928 (0,95); 7,663
(0,47); 7,65 (0,64); 7,645 (0,59); 7,638 (0,74); 7,63 (1,56); 7,621 (0,49);
7,614 (0,65); 7,61 (0,58); 7,601 (2,88); 7,591 (1,5); 7,588 (1,21); 7,579
(1,41); 7,568 (1,86); 7,497 (0,64); 7,475 (0,82); 7,47 (1,38); 7,448 (1,4);
7,443 (0,86); 7,42 (0,73); 7,325 (0,51); 7,318 (3,22); 7,311 (1,29); 7,302
(11,66); 7,297 (1,58); 7,289 (3,44); 7,281 (0,53); 7,046 (0,81); 7,044
(0,84); 7,017 (1,48); 6,99 (0,74); 6,987 (0,71); 6,904 (1,58); 6,877 (1,44);
6,57 (0,46); 6,563 (3,46); 6,556 (1,15); 6,54 (1,08); 6,534 (3,2); 6,526
(0,4); 3,557 (16); 2,542 (14,31); 1,608 (4,11); 1,524 (0,63); 1,478 (0,59);
1,13 (0,58); 1,085 (0,57); 0,613 (0,65); 0,601 (14,44); 0,594 (14,53); 0,582
(0,72); 0,111 (0,37); 0,052 (0,35); 0,041 (10,26); 0,03 (0,38)

I.115

7,958 (0,88); 7,948 (0,64); 7,944 (0,68); 7,937 (1,05); 7,926 (1,04); 7,68
(0,61); 7,668 (0,83); 7,661 (0,65); 7,656 (0,74); 7,647 (1,67); 7,637 (0,4);
7,619 (0,55); 7,616 (0,53); 7,607 (3,09); 7,596 (1,7); 7,584 (1,55); 7,574
(2,02); 7,508 (0,63); 7,485 (0,77); 7,48 (1,39); 7,458 (1,42); 7,453 (0,88);
7,431 (0,84); 7,416 (1,59); 7,41 (2,05); 7,401 (1,29); 7,395 (1,61); 7,385
(1,96); 7,301 (14,84); 7,097 (0,43); 7,091 (0,71); 7,081 (3,46); 7,076
(3,66); 7,067 (1,32); 7,063 (1,65); 7,061 (1,71); 7,058 (1,98); 7,052 (1,28);
7,049 (1,13); 7,041 (0,58); 7,023 (1,64); 6,996 (0,83); 6,993 (0,75); 6,918
(1,74); 6,891 (1,59); 2,469 (15,17); 1,605 (3,41); 1,473 (0,35); 1,295
(0,88); 0,618 (0,66); 0,607 (16); 0,599 (15,91); 0,588 (0,74); 0,128 (1,14);
0,123 (1,72); 0,111 (41,11); 0,098 (1,68); 0,086 (0,7); 0,051 (0,58); 0,041
(15); 0,03 (0,59)

I.116

8,951 (0,75); 8,945 (0,79); 8,937 (0,79); 8,931 (0,8); 8,891 (1,42); 8,882
(1,44); 8,444 (0,54); 8,442 (0,61); 8,439 (0,61); 8,437 (0,51); 8,416 (0,58);
8,414 (0,66); 8,411 (0,64); 8,409 (0,54); 7,699 (1); 7,697 (0,97); 7,69
(1,02); 7,609 (0,94); 7,595 (0,93); 7,581 (0,89); 7,566 (0,87); 7,419 (0,4);
7,397 (0,46); 7,392 (0,87); 7,37 (0,87); 7,365 (0,54); 7,343 (0,48); 7,302
(0,65); 6,964 (0,57); 6,961 (0,56); 6,935 (0,98); 6,907 (0,51); 6,905 (0,48);
6,824 (1,05); 6,797 (0,96); 0,372 (0,65); 0,361 (16); 0,355 (15,7); 0,344
(0,71); 0,108 (3,85); 0,028 (0,41)

I.117

8,538 (1,18); 7,825 (1,27); 7,735 (1,1); 7,717 (1,42); 7,683 (0,33); 7,665
(0,43); 7,645 (0,34); 7,637 (0,34); 7,589 (1,33); 7,57 (1,05); 7,558 (0,4);
7,367 (0,41); 7,34 (0,95); 7,317 (1,05); 7,304 (2,02); 7,289 (0,52); 6,898
(0,77); 6,87 (1,43); 6,842 (0,7); 6,606 (1,43); 6,579 (1,34); 0,556 (0,33);
0,544 (16); 0,539 (15,97); 0,528 (0,94); 0,438 (2,38); 0,432 (2,38); 0,114
(7,2); 0,101 (0,36); 0,039 (1,37)

I.118

8,542 (1,58); 8,533 (1,6); 7,766 (1,22); 7,765 (1,19); 7,758 (1,22); 7,702
(1,27); 7,683 (1,71); 7,584 (1,36); 7,566 (1); 7,564 (0,92); 7,348 (0,35);
7,325 (0,52); 7,321 (0,79); 7,304 (0,73); 7,298 (0,87); 7,294 (0,5); 7,271
(0,42): 6,881 (0,59); 6,852 (1,07); 6,825 (0,53); 6,642 (1,17); 6,615 (1,09);
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'H-NMR [CDCl; ¢ 300 Mhz]

0,42 (0,71); 0,409 (16); 0,403 (15,21); 0,392 (0,65); 0,12 (2,39); 0,041
(0,33)

I.119

8,453 (1,86); 8,444 (1,83); 7,728 (2,19); 7,72 (2,08); 7,661 (1,84); 7,641
(2,03); 7,357 (0,53); 7,334 (0,8); 7,33 (1,21); 7,307 (1,79); 7,304 (2,27);
7,28 (0,65); 7,252 (2,35); 7,232 (2,17); 6,889 (0,9); 6,86 (1,6); 6,833
(0,82); 6,59 (1,74); 6,563 (1,63); 1,297 (0,45); 0,557 (0,68); 0,546 (16);
0,54 (14,81); 0,529 (0,66); 0,445 (0,98); 0,439 (0,92); 0,115 (5,95); 0,04
(1,14)

1.120

8,441 (1,47); 8,432 (1,51); 7,661 (1,7); 7,653 (1,69); 7,638 (1,51); 7,618
(1,64); 7,339 (0,4); 7,316 (0,49); 7,312 (0,91); 7,304 (0,63); 7,29 (0,91);
7,285 (0,57); 7,262 (0,48); 7,241 (1,83); 7,222 (1,66); 6,872 (0,66); 6,844
(1,19); 6,816 (0,59); 6,624 (1,28); 6,597 (1,19); 0,425 (0,69); 0,415 (16);
0,409 (15,87); 0,398 (0,77); 0,123 (3,56)

[.121

8,522 (0,99); 8,516 (1,21); 8,458 (2,14); 8,449 (1,69); 8,16 (2,1); 8,152
(2,13); 7,403 (0,56); 7,38 (0,7); 7,376 (1,24); 7,353 (1,28); 7,348 (0,79);
7,326 (0,69); 7,301 (4,11); 6,934 (0,88); 6,932 (0,84); 6,906 (1,57); 6,878
(0,8); 6,876 (0,74); 6,803 (1,53); 6,801 (1,5); 6,795 (1,56); 6,793 (1,41);
6,654 (1,64); 6,626 (1,53); 2,724 (0,79); 1,659 (0,82); 0,567 (0,71); 0,555
(16); 0,55 (15,65); 0,538 (0,67); 0,477 (0,33); 0,037 (3)

1.122

8.445 (4,75); 8,142 (1,47); 8,134 (1,48); 7,37 (0,39); 7,348 (0,47); 7,343
(0,86); 7,321 (0,88); 7,316 (0,53); 7,301 (1,45); 7,294 (0,5); 6,906 (0,6);
6,877 (1,08); 6,85 (0,54); 6,79 (1,18); 6,782 (1,15); 6,657 (1,14); 6,63
(1,06); 2,082 (0,87); 2,045 (5,79); 1,708 (0,38); 1,296 (0,49); 0,432 (0,66);
0,421 (16); 0,415 (15,64); 0,404 (0,75); 0,108 (1,77); 0,035 (1,08)

[.123

8,476 (0,53); 8,468 (0,75); 8,432 (0,52); 8,425 (0,4); 8,13 (0,57); 8,123
(0,58); 7,594 (0,34); 7,589 (0,38); 7,57 (0,4); 7,564 (0,42); 7,399 (0,33);
7,393 (0,33); 7,301 (0,7); 7,249 (0,33); 7,225 (0,53); 7,222 (0,5); 6,884
(0,52); 6,856 (0,47); 6,79 (0,48); 6,783 (0,48); 0,372 (0,61); 0,37 (0,45);
0,361 (16); 0,352 (0,54); 0,35 (0,62); 0,039 (0,43)

I.124

8,369 (0,39); 8,363 (0,37); 8,347 (0,41); 8,341 (0,38); 7,557 (0,37); 7,539
(0,37); 7,533 (0,42); 7,403 (0,34); 7,38 (0,33); 7,301 (1,01); 7,259 (0,62);
7,247 (0.4); 7,234 (0,41); 7,232 (0,41); 7,223 (0,57); 7,22 (0,46); 6,938
(0,39); 6,931 (1,36); 6,925 (0,42); 6,916 (0,35); 0,335 (0,6); 0,333 (0,45);
0,324 (16); 0,313 (0,61); 0,037 (0,76)

I.125

8,46 (3,25); 8,113 (1,19); 8,104 (1,2); 7,688 (0,53); 7,682 (0,56); 7,664
(0,61); 7,658 (0,61); 7,415 (0,51); 7,413 (0,49); 7,41 (0,51); 7,407 (0,41);
7,388 (0,45); 7,382 (0,41); 7,301 (1); 7,262 (0,51); 7,26 (0,48); 7,238
(0,84); 7,236 (0,76); 7,214 (0,36); 7,211 (0,32); 6,868 (0,79); 6,841 (0,72);
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I'H-NMR [CDCls & 300 Mhz]

6,765 (0,86); 6,757 (0,85); 4,186 (0,48); 4,162 (1,47); 4,139 (1,5); 4,115
(0,51): 2,076 (6,73); 2,039 (2,67); 1,313 (1,82); 1,289 (3,63); 1,265 (1,75);
0,496 (0,59); 0,484 (16); 0,473 (0,63); 0,031 (0,7)

[.126

7,431 (0,48); 7,428 (0,51); 7,426 (0,43); 7,407 (0,45); 7,401 (0,42); 7,297
(0,73): 7,282 (0,49); 7,279 (0,5); 7,258 (0,8); 7,255 (0,79); 7,233 (0,35);
7,231 (0,33); 6,885 (0,78); 6,858 (0,71); 0,485 (0,64); 0,474 (16); 0,462
(0,69); 0,031 (0,39); 8,431 (1,07); 8,423 (1,17); 8,267 (0,79); 8,263 (0,86);
8,259 (0,8); 8,255 (0,73); 7,982 (1,14); 7,97 (1,14); 7,691 (0,54); 7,685
(0,58); 7,667 (0,62); 7,661 (0,64); 7,434 (0,49)

1.127

8,952 (0,55); 8,419 (1,94); 8,411 (2,28); 8,324 (1,6); 8,32 (1,74); 8,316
(1,59); 8,312 (1,44); 8,025 (2,09); 8,014 (2,11); 7,419 (0,55); 7,396 (0,73);
7,391 (1,27); 7,369 (1,29); 7,364 (0,86); 7,341 (0,7); 7,297 (3); 6,948
(0,93); 6,92 (1,7); 6,892 (0,83); 6,664 (1,8); 6,637 (1,68); 2,64 (0,55); 1,67
(1,28): 0,539 (15,76); 0,534 (16); 0,46 (0,37); 0,453 (0,36); 0,032 (1,59)

1.128

8,409 (1,27); 8,401 (1,43); 8,25 (0,91); 8,246 (1,06); 8,242 (1); 8,238
(0,94); 8,009 (1,37); 7,997 (1,38); 7,386 (0,38); 7,364 (0,43); 7,359 (0,86);
7,337 (0,85); 7,332 (0,55); 7,31 (0,47); 7,298 (1,11); 6,923 (0,52); 6,921
(0,57); 6,893 (1,01); 6,867 (0,48); 6,865 (0,51); 6,667 (1,05); 6,64 (0,96);
0,421 (0,61); 0,41 (15,5); 0,404 (16); 0,392 (0,75); 0,107 (4,21); 0,033
(0,82); -0,02 (0,86)

1.129

8,438 (0,72): 8,43 (0,77); 8,231 (0,52); 8,228 (0,56); 8,223 (0,53); 8,22
(0,47); 7,991 (0,73); 7,979 (0,73); 7,596 (0,36); 7,59 (0,39); 7,572 (0,42);
7,566 (0,44); 7,41 (0,34); 7,408 (0,32); 7,404 (0,34); 7,297 (0,64); 7,264
(0,33); 7,261 (0,33); 7,24 (0,54); 7,237 (0,51); 6,892 (0,52); 6,864 (0,47);
0,357 (0,61); 0,346 (16); 0,335 (0,74); 0,034 (0,4)

ITa.01
@

8,857 (15,86); 8,85 (16); 8,155 (7.5); 8,133 (8,31); 7,733 (6,71); 7,712
(9,11); 7,708 (5,64); 7,704 (4,73); 7,69 (7,03); 7,687 (8,77); 7,683 (4,5);
7,669 (6,06); 7,666 (4,98); 7,588 (5.87); 7,585 (6,24); 7,57 (5,13); 7,568
(8,92); 7,565 (5,62); 7,55 (3,62); 7,547 (3,63); 7,517 (11,38); 7,51 (11,17);
7.372 (4,33); 7,356 (4,69); 7,351 (9,41); 7,336 (9,46); 7,331 (5,5); 7,315
(5,15); 7,286 (8,11); 6,993 (5,14); 6,99 (5,62); 6,975 (5,92); 6,972 (9,43);
6,97 (6,33); 6,954 (4,76); 6,951 (4,96); 6,803 (5,81); 6,8 (10,37); 6,797
(6,24); 6,782 (5,53); 6,779 (9,68); 6,777 (5,75); 2,069 (0,61); 1,88 (1,76);
1,338 (0,85); 1,321 (1,94); 1,303 (2,51); 1,298 (2,52); 1,281 (9,73); 1,263
(1,64); 0,918 (4,82); 0,901 (15,32); 0,883 (6,33); 0,866 (0,35); 0,021 (7,33)

ITa.02
)

8,862 (16); 8,855 (15,96); 8,143 (7,47); 8,123 (8,2); 8,122 (8,15); 7,966
(9,4); 7,962 (9,74); 7,946 (9,88); 7,942 (10,02); 7,703 (6); 7,7 (6,7); 7,68
(9,75); 7,678 (9,42); 7,674 (5,12); 7,66 (7,68); 7,656 (9,24); 7,652 (4,68);
7,639 (6,53): 7,635 (5,2); 7,56 (6,32); 7,558 (6,42); 7,543 (5,58); 7,54
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'H-NMR [CDCl; ¢ 300 Mhz]

(9.22); 7,537 (5.,45); 7,523 (3,77); 7,52 (3,64); 7,423 (11,45); 7,416 (15,4);
7,412 (6,05); 7,397 (6,79); 7,395 (7,56); 7,393 (7,46); 7,391 (6,69); 7,377
(6,2); 7,373 (6,08); 7,284 (8,06); 7,063 (9,27); 7,06 (11,07); 7,043 (8,61);
7,039 (9,69); 7,026 (6,46); 7,022 (5,53); 7,007 (8,35); 7,006 (8,35); 7,003
(7,7); 6,987 (5,5); 6,984 (4,93); 2,017 (0,87); 1,798 (13,25); 1,282 (0,69);
0,026 (6,82)

ITa.03
¢y

8,846 (15,65): 8,84 (16); 8,823 (0,92); 8,816 (0,63); 8,121 (10,46); 8,1
(11,28): 7,72 (8,59): 7,717 (9,63); 7.7 (9,24); 7,697 (10,31); 7,682 (9,51);
7,661 (13,02); 7,637 (9,4); 7,619 (5,98); 7,617 (5,8); 7,57 (0,44); 7,54
(8,43); 7,522 (10,63); 7,503 (4,73); 7,486 (0,46); 7,478 (0,44); 7,416 (0,5);
7,39 (13,54); 7,384 (13,8); 7,375 (5,56); 7,358 (9,17); 7,356 (9,52); 7,339
(6,02); 7,336 (6,09); 7,319 (0,52); 7,295 (0,39); 7,284 (0,37); 7,259
(52,44); 7,228 (0,47); 7,208 (0,51); 7,188 (0,34); 7,175 (0,57); 7,169
(0,65); 7,16 (5,08); 7,157 (6,29); 7,138 (10,57); 7,122 (4,74); 7,118 (6);
7,112 (11,34); 7,11 (10,65); 7,092 (9,06); 7,089 (8,92); 1,825 (0,34); 1,723
(1,36); 1,255 (0,47); -0,001 (54,77)

ITa.04
*

8,042 (15,92): 8,933 (15,8); 8,919 (1,08); 8,901 (0,6); 8,892 (0,59); 8,054
(0,53); 8,05 (0,51); 8,028 (0,58); 8,023 (0,51); 7,879 (10,62); 7,874
(10,34); 7,852 (11,84); 7,848 (10,85); 7,787 (9,6); 7,761 (12,68); 7,719
(11,58); 7,714 (13,59); 7,711 (13,03); 7,706 (10,25); 7,671 (0,76); 7,666
(0,8); 7,63 (3,85); 7,613 (5,01); 7,604 (8,96); 7,587 (8,95); 7,578 (6,87);
7,568 (6,52); 7,562 (9,25); 7,56 (9,84); 7,556 (10,24); 7,551 (9,56); 7,543
(10,94); 7,54 (11,64); 7,538 (10,8); 7,53 (5,7); 7,516 (16); 7,493 (5,06);
7,402 (12,35); 7,397 (13,09); 7,374 (9,56); 7,37 (8,85); 7,341 (7,75); 7,336
(6,38); 7,316 (10,52); 7,314 (10,85); 7,311 (9,68); 7,29 (5,79); 7,285
(4,84); 7,256 (0,89); 7,23 (0,68); 7,174 (0,36); 7,148 (0,55); 7,123 (0,4);
5,789 (1,09); 3,366 (16,77); 3,342 (0,41); 2,676 (1,45); 2,539 (9,09); 2,533
(11,41); 2,527 (8,18); 2,47 (0,52); 0,022 (4,96)

ITa.05
O

7,875 (1,88); 7,87 (1,8); 7,849 (2,07); 7,844 (1,89); 7,7 (1,27); 7,696
(1,04); 7,69 (0,85); 7,677 (1,6); 7,669 (1,57); 7,566 (0,96); 7,561 (0,91);
7,542 (1,65); 7,539 (1,85); 7,536 (1,78); 7,534 (1,73); 7,514 (2,3); 7,509
(2,58); 7,495 (4,67); 7,489 (5,56); 7,463 (1,86); 7,461 (1,87); 7,454 (1,53);
7,435 (0,59); 7,428 (0,41); 7,37 (2,07); 7,365 (2,36); 7,342 (1,8); 7,337
(2,1); 7,335 (1,87); 7,329 (1,13); 7,31 (1,79); 7,308 (1,83); 7,305 (1,52);
7,283 (1,04); 7,278 (0,83); 3,367 (12,9); 2,754 (16); 2,538 (0,99); 2,532
(1,14); 2,526 (0,79)

ITa.06

8,954 (9,73); 8,945 (9,78); 7,773 (6,63); 7,768 (6,86); 7,746 (7,32); 7,741
(7,46); 7,498 (0,63); 7,488 (0,5); 7,467 (7,94); 7,461 (8,77); 7,457 (13,7);
7,44 (16); 7,432 (8,43); 7,431 (8,49); 7,427 (11,88); 7,406 (5,16); 7,401
(4,91); 7,372 (7,78); 7,367 (8,52); 7,363 (8,42); 7,358 (7,29); 7,301
(16,65); 7,244 (4,25); 7,239 (5,07); 7,218 (5,82); 7,213 (7,09); 7,192

-125-




32835

Vi du

TH-NMR [CDCIl3 & 300 Mhz]

(4,28); 7,187 (12,17); 7,182 (7,08); 7,16 (6,99); 7,155 (5.8); 1,629 (6,36);
0,122 (0,96); 0,11 (21,08); 0,098 (0,84); 0,049 (0,72); 0,038 (17,4); 0,027
(0,68)

ITa.07

777 (1,56); 7,765 (1,55); 7,744 (1,72); 7,738 (1,68); 7,455 (0,76); 7,45
(0,74): 7,43 (1,5); 7,425 (1,44); 7,403 (1,2); 7,398 (1,12); 7,37 (1.8); 7,364
(1,98): 7,359 (2,61); 7,342 (3,53); 7,329 (1,35); 7,299 (5.45); 7,235 (1,03);
7,23 (1,11); 7,209 (1,46); 7,204 (1,56); 7,183 (0,82); 7,178 (0,84); 7,162
(3,01); 7,158 (2,86); 7,147 (2,05); 7,142 (1,69); 7,12 (1,63); 7,115 (1,42);
5,338 (0,61); 2,892 (16); 1,62 (4,22); 0,038 (4,56)

11a.08

8,082 (1,52); 8,052 (1,42); 7,757 (1,54); 7,752 (1,56); 7,73 (1,7); 7,725
(1,7): 7,66 (0,72); 7,636 (0,97); 7,638 (2,1); 7,633 (2,16); 7,628 (0,86);
7.616 (1,75); 7,611 (2,54); 7,501 (1,17); 7,498 (1,14); 7,479 (0,99); 7,473
(1,68); 7,451 (0,67); 7,448 (0,62); 7,413 (0,73); 7,408 (0,73); 7,387 (1,41);
7.383 (1,4); 7,362 (1,12); 7,356 (1,04); 7,3 (1,26); 7,243 (3,87); 7,19
(0,98); 7,185 (1,09); 7,164 (1,43); 7,16 (1,53); 7,139 (0,77); 7,134 (0,78);
7,095 (1,87); 7,09 (1,66); 7,068 (1,56); 7,063 (1,4); 5,33 (3,52); 2,832 (16);
0,117 (0,4); 0,04 (1,3)

ITa.09

7,571 (0,77); 7,563 (1,07); 7,559 (0,94); 7,547 (0,85); 7,54 (1,53); 7,534
(0,99); 7,36 (1,34); 7,347 (3,47); 7,33 (2,62); 7,325 (2,11); 7,319 (2,15);
7.302 (2,91); 7,298 (1,84); 7,291 (1,39); 7,283 (1,49); 7,268 (1,66); 7,262
(2,21); 7,239 (1,14); 7,23 (0,43); 6,999 (2,88); 2,975 (16); 2,085 (1,11);
1,673 (0,63); 1,298 (0,69); 0,038 (2,32)

ITa.10

7.72 (1,51): 7,7 (1,55); 7,69 (1,65); 7,671 (1,61); 7,441 (0,32); 7,423 (0.5);
7.41 (4,13); 7,393 (2,5); 7,382 (1,43); 7,362 (1,27); 7,332 (0,36); 7,301
(2,13); 7,298 (2,97); 7,293 (2,72); 6,968 (0,84); 6,959 (0,96); 6,943 (1);
6.939 (0,92): 6,933 (1,14); 6,929 (0,99); 6,913 (0,78); 6,904 (0,87); 6,83
(1,66); 6,82 (1,43); 6,8 (1,66); 6,79 (1,41); 2,861 (0,46); 2,847 (16); 0,113
(2,6); 0,032 (0,93)

ITa.11

8,987 (15,81); 8,977 (16); 7,822 (0,32); 7,799 (9,03); 7,795 (9:47); 7,774
(10,69); 7,77 (10,86); 7,716 (0,75); 7,706 (0,68); 7,69 (0,73); 7,681 (0.87);
7,66 (0,33); 7,643 (1,41); 7,636 (7,02); 7,632 (7,3); 7,609 (10,74); 7,605
(10,05); 7,52 (5,69); 7,518 (6,1); 7,512 (6); 7,51 (6,47); 7,502 (11,72);
7.493 (7,05); 7,485 (7,05); 7,477 (11,92); 7,45 (6,62); 7,355 (0.4); 7,332
(15,98); 7,323 (15,67); 7,298 (146,91); 7,221 (1,81); 7,203 (2,64); 7,193
(10,97); 7,191 (10,53); 7,186 (9,67); 7,177 (10,06); 7,175 (11,85); 7,162
(8,51); 7,153 (7,46); 7,148 (1,86); 7,137 (1,03); 7,132 (1,72); 7,123 (1,98);
7.107 (0,37); 7,09 (0,43); 7,052 (0,33); 6,947 (0,76); 5,337 (2,74); 2,046
(0,36); 1,658 (0,43); 1,592 (181,38); 1,463 (0,59); 1,34 (0,71); 1,321
(0.88); 1,291 (1,59); 1,219 (3,23); 1,14 (1,67); 0,917 (0,53); 0,231 (0,58);
0,047 (4,51); 0,036 (138,67); 0,025 (4,76); -0,163 (0,48)
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ITa.12

7,521 (1,11); 7,518 (1,09); 7,514 (1,19); 7,511 (0,94); 7,496 (0,99); 7,491
(1,39): 7,485 (0,89); 7,374 (1,44); 7,361 (3,36); 7,345 (2,61); 7,339 (1,82);
7334 (1,7); 7,301 (4,16); 7,182 (1,82); 7,176 (3,24); 7,175 (3,24); 7,159
(3,04); 7,153 (3,28); 7,144 (0,39); 7,09 (3,1); 7,086 (2,89); 7,017 (0,55);
6,998 (0,38); 6,995 (0,37); 5,339 (0,4); 2,897 (16); 2,839 (1,05); 1,652
(1,95); 1,221 (0,43); 0,037 (3,75)

I1a.13

8.076 (1,66); 8,049 (1,75); 7,655 (0,83); 7,651 (0,97); 7,628 (3,23); 7,603
(3,74); 7,498 (2,68); 7,478 (2,43); 7,473 (2,92); 7,45 (0,74); 7,302 (0,83);
7.17 (0,42): 7,153 (4,47); 7,14 (1,75); 7,131 (2); 7,126 (2,54); 7,116 (1,89);
7.108 (3,6): 7,097 (0,5); 2,84 (16); 0,039 (0,52)

ITa.14

8.093 (0,7); 8,089 (0,72); 8,065 (0,76); 8,06 (0,77); 7,588 (0,32); 7,578
(0,33); 7,571 (0,34); 7,565 (0,45); 7,558 (0,46); 7,548 (0,42); 7,541 (0,43);
7.427 (0,46); 7,404 (0,51); 7,396 (1,82); 7,369 (3,72); 7,356 (1,63); 7,351
(1,72); 7,342 (3,45); 7,328 (3,27); 7,314 (1,19); 7,302 (2,41); 7,188 (2,41);
7.184 (2,46); 6,886 (1,43); 6,882 (1,58); 6,858 (1,32); 6,854 (1,37); 6,757
(1,65); 6,753 (1,64); 6,73 (1,53); 6,726 (1,45); 4,007 (16); 2,88 (14,38);
2,831 (8,68); 1,746 (2,78); 0,034 (1,93)

ITa.15

8.948 (7,36); 8,939 (7,42); 7,526 (0,35); 7,519 (0,51); 7,495 (6,95); 7.493
(7,18): 7,488 (6,17); 7,484 (5,96); 7,469 (16); 7,461 (7,39); 7,457 (7,88);
7.453 (8,82); 7,421 (2,94); 7,401 (2,87); 7,393 (5,84); 7,373 (5,88); 7,365
(3,8); 7,345 (3,51); 7,3 (35,3); 7,139 (3,36); 7,134 (3,56); 7,111 (4,76);
7.108 (5,24); 7,084 (2,86); 7,08 (2,85); 6,946 (3,7); 6,942 (6,46); 6,937
(3,48); 6,918 (3,27); 6,914 (5,67); 6,91 (3,08); 1,6 (35,18); 0,049 (1,32);
0,038 (34,78); 0,027 (1,3)

ITa.16

7,652 (0,45); 7,414 (0,83); 7,4 (2,84); 7,395 (2,07); 7,386 (2,27); 7,376
(4,09); 7,366 (1,85); 7,358 (2,28); 7,338 (1); 7,3 (7,59); 7,274 (2,7); 7,27
(2.72): 7,127 (0,93); 7,123 (1,02); 7,1 (1,44); 7,096 (1,57); 7,073 (0,79);
7.068 (0.8); 6,889 (1,01); 6,885 (1,81); 6,881 (1,04); 6,862 (0,91); 6,857
(1,62); 6,853 (0,91); 3,107 (2,2); 2,863 (16); 2,047 (1,06); 1,607 (3,56);
0,038 (7,28)

ITa.17

8.667 (1,28); 8,193 (1,27); 8,165 (1,44); 8,082 (1,23); 8,054 (1,42); 7,796
(0,6); 7,791 (0,69); 7,773 (1,1); 7,768 (1,44); 7,745 (0,96); 7,741 (0,9);
7702 (1,23); 7,678 (1,46); 7,651 (0,68); 7,305 (6,67); 7,215 (0,73); 7,195
(0,78): 7,188 (1,68); 7,167 (1,69); 7,16 (1,06); 7,139 (0,98); 6,961 (0,98);
6,957 (1,09); 6,934 (1,59); 6,93 (1,75); 6,907 (0,84); 6,903 (0,87); 6,439
(1,01); 6,435 (1,85); 6,43 (1,15); 6,411 (0,95); 6,407 (1,72); 2,629 (16);
1,659 (5,22); 1,531 (0,87); 1,318 (0,36); 1,298 (1,55); 1,288 (0,84); 1,279
(0,47): 1,255 (0,35); 0,126 (1,36); 0,114 (32,76); 0,102 (1,25); 0,043 (4,69)
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ITa.18

8,094 (1,44); 8,064 (1,41); 7,696 (0,62); 7,691 (1,36); 7,688 (1,4); 7,682
(1,15); 7,674 (0,78); 7,669 (2,05); 7,66 (2,1); 7,655 (1,75); 7,644 (1,33);
7,64 (0,64); 7,536 (1,1); 7,532 (1,14); 7,513 (0,84); 7,508 (1,54); 7,486
(0,6); 7,482 (0,59); 7,371 (1,12); 7,364 (3,73); 7,351 (0,85); 7,344 (1,62);
7,323 (1,62); 7,316 (1,04); 7,302 (4,09); 7,295 (1,1); 7,088 (0,92); 7,083
(0,99); 7,06 (1,47); 7,056 (1,57); 7,033 (0,78); 7,029 (0,79); 6,831 (1);
6,826 (1,77); 6,822 (1,01); 6,803 (0,91); 6,799 (1,6); 6,795 (0,9); 2,798
(16); 2,745 (0,34); 0,124 (0,34); 0,112 (8,71); 0,1 (0,34); 0,04 (3,93)

I1a.19

8.253 (6,5); 8,225 (7,63); 8,188 (0,38); 8,16 (0,41); 8,092 (0,83); 7,849
(0,41); 7,844 (0,42); 7,82 (0,49); 7,773 (3,45); 7,768 (3,92); 7,75 (5,18);
7,745 (7,76); 7,739 (6,03); 7,735 (5,84); 7,731 (5,37); 7,723 (3,72); 7,718
(6,34): 7,707 (9,76); 7,682 (0,54); 7,668 (1,94); 7,655 (6,53); 7,629 (5,59);
7,605 (2,38); 7,462 (0,47); 7,441 (6,13); 7,434 (16); 7,421 (3,82); 7,414
(7,76); 7,393 (7,22); 7,386 (4,88); 7,366 (4,32); 7,344 (6,5); 7,303 (10,28);
7.254 (0,65); 7,236 (0,46); 7,164 (13,77); 7,158 (5,23); 7,154 (4,65); 7,13
(7,14): 7,127 (7,01); 7,104 (3,78); 7,099 (3,52); 7,074 (1,26); 7,055 (0,83);
7,019 (0,5); 7,006 (5,47); 7,002 (8,24); 6,998 (4,41); 6,985 (7,59); 6,979
(5,25): 6,974 (7,43); 6,97 (4,11); 6,964 (0,94); 6,956 (0,41); 6,953 (0,36);
6,936 (0,5); 6,921 (0,61); 6,913 (0,52); 6,894 (0,81); 6,889 (0,46); 6,88
(0,68); 6,874 (0,65); 2,653 (4,35); 1,671 (12,51); 1,237 (1,05); 1,226
(7,18); 1,147 (3,7); 1,134 (0,43); 0,118 (0,92); 0,053 (0,37); 0,042 (9,69)

ITa.20

7.442 (1,15); 7,436 (1,3); 7,415 (2,68); 7,409 (2,46); 7,399 (0,33); 7,393
(0,69); 7,386 (3,51); 7,374 (3,61); 7,363 (2,96); 7,347 (3,62); 7,342 (1,54);
732 (1,41); 7,312 (0,35); 7,302 (1,29); 7,222 (2,75); 7,217 (2,66); 7,011
(1,91); 7,006 (1,92); 6,984 (1,65); 6,979 (1,61); 2,861 (16); 2,079 (0,9);
1,774 (0,39); 1,293 (0,5); 0,032 (1,11)

IMa.21

8,089 (1,44); 8,073 (0,33); 8,06 (1,39); 7,689 (0,67); 7,684 (1,2); 7,679
(1.26): 7,674 (1,1); 7,661 (1,9); 7,652 (1,89); 7,647 (1,68); 7,637 (1,28);
7,632 (0,54); 7,53 (1,1); 7,527 (1,07); 7,508 (0,85); 7,502 (1,54); 7,48
(0,6): 7,477 (0,56); 7,412 (1,04); 7,407 (1,17); 7,385 (2,12); 7,38 (2,06);
7372 (0,41); 7,366 (0,34); 7,354 (0,33); 7,336 (2,01); 7,329 (0,86); 7,315
(3,54); 7,309 (3,58); 7,302 (4,86); 7,282 (1,24); 6,949 (1,65); 6,944 (1,67);
6,922 (1,43); 6,917 (1,44); 4,197 (0,41); 4,173 (1,24); 4,149 (1,26); 4,126
(0,43); 2,804 (16); 2,086 (5,69); 1,69 (2,33); 1,323 (1,52); 1,299 (3,05);
1,275 (1,48); 0,039 (3,45)

ITa.22

8,119 (8,17); 8,098 (2,93); 8,075 (0,61); 7,819 (0,34); 7,767 (2,35); 7,742
(3,12); 7,738 (3,28); 7,718 (1,26); 7,713 (1,43); 7,695 (2,6); 7,69 (2,52);
7,668 (2,51); 7,662 (1,88); 7,648 (2,6); 7,644 (2,61); 7,621 (2,67); 7,597
(0,96); 7,474 (0,5); 7,464 (0,7); 7,454 (0,61); 7,304 (40,56); 7,289 (1,25);
7.282 (2,61); 7,262 (2,54); 7,254 (1,89); 7,234 (1,91); 7,193 (3,94); 7,165
(2,53): 7,135 (2,48); 7,124 (0,35); 7,111 (0,49); 7,104 (0,34); 7,097 (0,59);
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7,076 (0,6); 7,07 (0,35); 6,954 (6,51); 6,864 (1,82); 6,859 (1,68); 6,837
(3,44); 6,832 (3,07); 6,81 (1,7); 6,805 (1,49); 6,773 (2,55); 6,593 (0,66);
6,578 (0,49); 6,566 (0,65); 6,55 (0,79); 6,522 (0,41); 5,344 (16); 4,258
(0,34); 2,053 (0,44); 1,594 (42,05); 0,113 (0,52); 0,054 (1,39); 0,043
(40,32); 0,032 (1,52)

ITa.23

8,088 (15,67); 8,979 (16); 7,796 (8,56); 7,792 (9,47); 7,772 (10,17); 7,767
(10,99); 7,643 (0,68); 7,634 (7,23); 7,63 (7,97); 7,607 (11,12); 7,603
(10,85); 7,5 (11,2); 7,475 (11,84); 7,448 (6,61); 7,358 (7,94); 7,349 (8,81);
733 (20,09); 7,321 (21,54); 7,297 (54,56); 7,237 (5,63); 7,22 (6,1); 7,207
(10,63); 7,19 (10,42); 7,145 (6,24); 7,135 (5,78); 7,12 (6,44); 7,115 (4,45);
7,11 (6,18); 7,105 (3,83); 7,09 (3,42); 7,08 (3,17); 2,392 (0,43); 1,597
(58,65); 1,29 (0,43); 1,218 (4,08); 1,14 (2,06); 0,046 (1,82); 0,035 (53,12);
0,024 (2,09)

Ta.24

7.463 (1,34); 7,435 (3,42); 7,416 (0,62); 7,407 (5,62); 7,393 (1,47); 7,384
(2,29): 7,381 (1,77); 7,362 (1,26); 7,331 (0,33); 7,302 (2,35); 7,298 (1,44);
7.293 (1,77); 7,284 (3,19); 7,28 (2,88); 7,27 (0,94); 7,266 (1,12); 7,261
(0,77): 7,026 (1,93); 7,022 (1,9); 6,999 (1,73); 6,994 (1,65); 2,859 (16);
1,292 (0,35); 0,113 (5,64); 0,036 (1,67)

ITa.25

8,337 (0,44); 8,111 (1,54); 8,082 (1,49); 7,702 (0,66); 7,697 (1,31); 7,693
(1,39); 7,688 (1,17); 7,675 (1,96); 7,666 (2,04); 7,661 (1,73); 7,65 (1,27);
7,646 (0,6); 7,54 (1,13); 7,537 (1,11); 7,518 (0,88); 7,512 (1,6); 7,49
(0,64); 7,487 (0,6); 7,415 (1,2); 7,387 (3,08); 7,377 (3,86); 7,36 (1,92);
7,302 (1,18); 7,259 (0,98); 7,254 (1,41); 7,25 (1,03); 7,231 (0,71); 7,226
(0,97): 7,222 (0,68); 6,964 (1,75); 6,96 (1,71); 6,936 (1,56); 6,932 (1,49);
2,8 (16); 0,119 (3,21); 0,039 (0,77)

I1b.01

8,874 (13,84): 7,751 (6,89); 7,746 (7,31); 7,724 (7,71); 7,719 (8,05); 7,617
(1,65); 7,596 (0,66); 7,585 (6,07); 7,564 (8); 7,56 (10,36); 7,554 (7,12);
7,538 (16); 7,527 (2,3); 7,509 (1,4); 7,503 (3,24); 7,498 (3,25); 7,478 (5.1);
7,476 (6,24); 7,474 (5,75); TATL (5,72); 7,452 (5,98); 7,447 (5,72); 7,37
(8,36); 7,364 (9,85); 7,342 (5,9); 7,337 (5,85); 7.3 (16,95); 7,288 (5,37);
7,283 (4,83); 7,264 (5,87); 7,262 (6,43); 7,258 (5,88); 7,257 (5,58); 7,237
(3,78); 7,232 (3,46); 3,32 (0,33); 2,084 (0,59); 1,614 (9,15); 1,322 (0,35);
1,293 (1,18); 0,11 (1,35); 0,049 (0,44); 0,038 (13,12); 0,027 (0,52)

I1b.02

7.737 (1,44); 7,732 (1,5); 7,71 (1,61); 7,705 (1,65); 7,503 (0,69); 7,498
(0,68): 7,48 (2,39); 7,476 (2,94); 7,471 (2,8); 7,467 (1,86); 7,453 (4,64);
7,447 (1,68); 7,437 (1,24); 7,392 (1,86); 7,386 (2,11); 7,365 (1,19); 7,36
(1,1); 7,298 (2,23); 7,275 (1,07); 7,269 (0,98); 7,25 (1,21); 7,248 (1,3);
7,245 (1,21); 7,243 (1,12); 7,224 (0,79); 7,218 (0,72); 2,96 (16); 1,63
(2,84); 0,111 (1,48); 0,037 (2,01)
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11b.03

7,559 (1,18); 7,556 (1,17); 7,533 (1,35); 7,53 (1,34); 7,478 (1,49); 7,47
(1,78); 7,466 (2,54); 7,449 (3,2); 7,435 (1,21); 7,332 (1,14); 7,33 (1,09);
7,304 (8,43); 7,185 (1,62); 7,159 (2,41); 7,133 (1,04); 2,981 (16); 2,262
(12,4); 1,609 (11,61); 0,113 (0,76); 0,042 (6,55)

1Ib.04

7,535 (0,79); 7,53 (0,94); 7,522 (1,19); 7,515 (0,82); 7,506 (0,99); 7,502
(1,23); 7,498 (2,17); 7,489 (1,74); 7,484 (2,93); 7,469 (2,77); 7,464 (1,6);
7,455 (1,27); 7,302 (5,27); 7,294 (0,45); 7,274 (1,85); 7,271 (1,87); 7,266
(1,43); 7,248 (4,38); 7,236 (1,38); 7,228 (1,34); 2,984 (16); 1,603 (5,63);
0,112 (0,61); 0,04 (4,75)

IIb.06

7,594 (1,55); 7,566 (1,7); 7,509 (0,33); 7,496 (2,58); 7,478 (1,63); 7,469
(0,84); 7,447 (0,76); 7,304 (8,62); 7,183 (1,24); 7,178 (1,35); 7,078 (0,75);
7,073 (0,71); 7,051 (0,67); 7,046 (0,61); 5,455 (0,63); 5,343 (0,85); 2,95
(10,32); 2,436 (7,9); 2,325 (1,3); 1,604 (16); 0,112 (0,82); 0,042 (7,6)

IIb.07

7,705 (1,4); 7,685 (1,39); 7,675 (1,5); 7,656 (1,47); 7,521 (1,65); 7,516
(1,81); 7,511 (2,01); 7,508 (1,6); 7,494 (3,58); 7,478 (1,15); 7,304 (18);
7,215 (1,38); 7,205 (1,51); 7,186 (1,37); 7,176 (1,49); 7,053 (0,87); 7,044
(0,77); 7,027 (1,1); 7,024 (0,94); 7,018 (0,99); 7,014 (0,79); 6,998 (0,78);
6,988 (0,68); 2,959 (16); 1,598 (27,82); 0,112 (1,74); 0,053 (0,65); 0,042
(16,84); 0,031 (0,57)

I1b.08

7,664 (1,56); 7,636 (1,79); 7,522 (1,32); 7,516 (0,92); 7,51 (0,81); 7,498
(2,26); 7,479 (0,66); 7,434 (0,77); 7,424 (1,6); 7,416 (1,74); 7,406 (0,85);
7304 (10,23); 7,269 (0,98); 7,261 (0,92); 7,241 (0,86); 7,233 (0,81); 7,086
(0,74); 7,078 (0,79); 6,876 (0,42); 6,869 (0,38); 6,848 (0,38); 6,84 (0,37);
5,613 (1,14); 5,344 (1,87); 2,952 (9,26); 1,6 (16); 0,112 (1); 0,053 (0,33);
0,042 (9,27); 0,032 (0,32)

I1b.09

7,539 (2,4); 7,496 (0,46); 7,487 (2,89); 7,473 (1,3); 7,464 (2,78); 7,441
(1,17); 7,305 (11,01); 7,29 (0,34); 7,261 (2,59); 7,255 (6,17); 7,228 (0,33);
5,345 (0,91); 2,955 (16); 2,453 (13,05); 1,598 (11,44); 0,055 (0,37); 0,044
(10,89); 0,034 (0,41)

I1b.10

7,503 (0,91); 7,488 (3,47); 7,478 (1,45); 7,472 (1,55); 7,469 (1,56); 7,464
(2,12); 7,453 (1,24); 7,373 (0,91); 7,356 (0,92); 7,343 (1,36); 7,326 (1,38);
7303 (25,85): 7,231 (0,8); 7,221 (0,7); 7,205 (0.,9); 7,201 (0,65); 7,195
(0,82): 7,191 (0,54); 7,175 (0,54); 7,166 (0,48); 5,343 (16); 2,956 (12,46);
2,052 (2,33): 1,591 (33,58); 0,112 (1,97); 0,053 (0,87); 0,042 (23,64);
0,031 (0,85)

IIb.11

7737 (2,82); 7,729 (2,95); 7,51 (1,25); 7,494 (3,49); 7,476 (3,17); 7,472
(2,38); 7,468 (2,79); 7,447 (2,14); 7,439 (2,05); 7,338 (3.64); 7,304 (27.4);
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5,344 (2,06); 2,954 (16); 2,053 (0,77); 1,595 (43,11); 1,579 (0,36); 0,112
(0,38); 0,054 (0,93); 0,043 (24,76); 0,032 (0,93)

IIb.12

7,65 (0,33); 7,492 (0,53); 7,483 (2,91); 7,469 (1,25); 7,46 (2,9); 7,438
(1,21); 7,393 (1,04); 7,367 (2,55); 7,341 (1,99); 7,304 (55,38); 7,267
(1,56); 7,243 (0,93); 7,212 (1,5); 7,185 (1,09); 6,953 (0,33); 5,63 (0,36);
5,344 (8,62); 2,968 (16); 2,531 (12,83); 2,443 (0,83); 2,053 (2,85); 1,596
(95,82); 0,112 (7,27); 0,054 (1,45); 0,043 (46,71); 0,032 (1,84)

IIb.13

7,48 (1,48); 7,474 (0,96); 7,466 (1); 7,462 (1,09); 7,455 (2,34); 7,435
(2,28); 7,407 (1,08); 7,304 (7,09); 7,024 (1,17); 7,02 (1,08); 6,997 (1,05);
6,992 (0,92); 6,943 (1,07); 6,939 (0,86); 6,915 (0,96); 6,911 (0,76); 4,009
(9,84); 3,934 (0,59); 2,964 (9,22); 1,607 (16); 0,042 (5,72)

IIb.14

8,829 (16); 8,159 (0,38); 8,148 (3,46); 8,142 (2,54); 8,136 (2,13); 8,124
(3,95); 8,116 (3.9); 8,102 (0,46); 7,787 (2,1); 7,779 (2,93); 7,765 (2,76);
7,759 (3,87); 7,754 (5,88); 7,743 (1,03); 7,735 (1,61); 7,728 (2,44); 7,712
(5,67); 7,705 (5,04); 7,7 (5,68); 7,689 (7,85); 7,678 (3,87); 7,674 (4,31);
7,667 (3,81); 7,651 (1,48); 7,645 (1,02); 7,474 (2,07); 7,453 (2,24); 7,446
(4,98); 7,426 (5,02); 7,418 (3,22); 7,398 (3,06); 7.3 (4,83); 7,213 (3,09);
7,209 (5,7); 7,204 (3,88); 7,186 (3,05); 7,181 (8,03); 7,177 (5,24); 7,154
(5,44); 7,15 (4,61); 7,127 (2,57); 7,122 (2,28); 1,672 (4,31); 1,304 (0,45);
1,298 (0,45); 0,921 (0,47); 0,116 (7,82); 0,04 (4,97)

IIb.15

8,886 (16); 7,631 (1,52); 7,608 (1,09); 7,599 (4,82); 7,576 (4,89); 7,567
(5,13): 7,563 (6,25); 7,559 (5,13); 7,546 (7.,3); 7,544 (9,06); 7,532 (1,39);
7,528 (1,88); 7,511 (1,45); 7,485 (2,55); 7,465 (2,85); 7,458 (5,09); 7,438
(6,1); 7,43 (3,91); 7,41 (3,66); 7,298 (11,19); 7,2 (2,79); 7,196 (5,65);
7.192 (4,16); 7,187 (8,55); 7,182 (3,24); 7,173 (7); 7,168 (6,89); 7,16
(7,14); 7,156 (2,98); 7,145 (3,55); 7,141 (2,62); 1,607 (14,27); 0,12 (0,77);
0,108 (16,99); 0,096 (0,66); 0,046 (0,41); 0,036 (9,57); 0,025 (0,37)

IIb.16

7,496 (1,26); 7,488 (1,07); 7,481 (3,53); 7,467 (2,17); 7,463 (2,39); 7,46
(2,77); 7,453 (1,69); 7,44 (1,68); 7,433 (1,14); 7,413 (1); 7,298 (2,83);
7,217 (0,97); 7,212 (1,81); 7,208 (1,33); 7,19 (1,94); 7,185 (2,26); 7,181
(1,08); 7,163 (1,68); 7,158 (1,44); 7,136 (0,83); 7,131 (0,75); 2,961 (16);
1,618 (2,91); 1,296 (0,37); 0,11 (1,13); 0,036 (2,58)

IIb.17

8,048 (0,97); 8,04 (0,73); 8,035 (0,77); 8,023 (0,72); 8,016 (1,14); 7,723
(0,75); 7,716 (0,6); 7,706 (0,93); 7,7 (0,86); 7,691 (1,5); 7,653 (0.5); 7,638
(1,85); 7,633 (1,91); 7,63 (1,51); 7,62 (2,5); 7,609 (1,13); 7,605 (1,42);
7,602 (1,19); 7,477 (0,59); 7,457 (0,65); 7,45 (1,43); 7,429 (1,44); 7,422
(0,94); 7,402 (0,89); 7,298 (2); 7,242 (0,94); 7,238 (1,73); 7,234 (1,06);
7215 (0,77); 7,21 (1,35); 7,206 (0,79); 7,172 (0,91); 7,168 (0,81); 7,145
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(1.49); 7,141 (1,38); 7,118 (0,73); 7,113 (0,68); 2,914 (16); 1,656 (1.69);
0,113 (2,02); 0,039 (2,09)

I1b.18

7,51 (0,97); 7,503 (1,51); 7,501 (1,44); 7,485 (4,18); 7478 (2:4); 7.47
(2,62); 7,465 (1,68); 7,458 (1,5); 7,448 (1,82); 7,421 (2,87); 7,394 (1,25);
7302 (6.27); 7,301 (6,11); 7,294 (1,92); 7,273 (1,26); 7,267 (1,21); 2,962
(16); 1,599 (5,86); 0,112 (0,83); 0,041 (5,46)

I1b.19

10,183 (0,63); 8,922 (16); 8,022 (9,45); 8 (9:45); 7,706 (1,61); 7,681
(1.56): 7,674 (4,52); 7,65 (4,77); 7,642 (3,59); 7:62 (7.75); 7:615 (4,4);
7.603 (5.34); 7,598 (4,17); 7,589 (1,67); 7,583 (1,89); 7,571 (1,32); 7,567
(1,58): AL (9,77); 7,38 (9,69); 7,304 (28,2); 5,343 (3,36); 1,598 (29,49);
1,306 (0,62); 0,923 (0.,6); 0,111 (1,51); 0,052 (1,03); 0,041 (27.89); 0,03
(1,06)

I1b.20

7.881 (0,53); 7,853 (0,62); 7,727 (0,55); 7,721 (0,58); 7,557 (0,39); 7,53
(0,39); 7,529 (0,34); 7,523 (0,41); 7,51 (0,48); 7,492 (0,81); 7,304 (6,36):
2.968 (3,21); 1,603 (16); 0,111 (1,34); 0,041 (4,53)

IIb.21

10,185 (0,63); 9,013 (0.44); 8,995 (16); 7,982 (5,15); 7,963 (5,33); 7,952
(5.67): 7,933 (5,49); 7,68 (1,64); 7,654 (1,68); 7,648 (4,74); 7,623 (4,57);
7616 (3.53); 7,592 (3.85); 7,583 (4,14); 7,577 (3,89); 7,566 (4,48); 7,561
(3.92): 7,551 (1,82); 7,545 (2,07); 7,534 (1,4); 7,529 (1,77); 7,304 (67,59);
7244 (5.64); 7,218 (6,51); 7,214 (5.72); 7,188 (5,15); 6,953 (0.42); 5,344
(1,09); 1,595 (103,18); 1,303 (0,76); 0,924 (0,79); 0,112 (5,84); 0,053
(2,57); 0,042 (64,52); 0,032 (2,37)

IIb.22

7,718 (0,66); 7,708 (0,78); 7,696 (0,91); 7,686 (1,25); 7,639 (0,43); 7,621
(2.7); 7,618 (2,37); 7,612 (1,41); 7,596 (1,23); 7,525 (0,67); 7,502 (0,67);
7.493 (0,64); 7,487 (0,85); 7,483 (0,69); 7:472 (0,93); 7,468 (1,26); 7,304
(7,77); 2,974 (9,1); 1,604 (16); 0,041 (6,69)

I1b.23

7,548 (1,15); 7,522 (1,63); 7,519 (1,72); 7,508 (1,21); 7.493 (3,23); 7,49
(4,29), TAT8 (1,39); 7,471 (1,74); 7,466 (2,34); 7,372 (4,02); 7347 (2,38);
7,344 (2,47); 7,304 (12,58); 2,972 (16); 1,592 (9.63); 0,053 (0:42); 0,043
(13,16); 0,032 (0,46)

IVa.0l

8.679 (15,79); 8,67 (15,95); 8,039 (5,85); 8,034 (6,54); 8,009 (7,34); 7,622
(5,59); 7,617 (4,95); 7,614 (4,31); 7,597 (8,96); 7,59 (8,62); 7,567 (0,4);
7,532 (2.6); 7,526 (3,52); 7,509 (8,03); 7,503 (6,38); 7,499 (3,36); 7,484
(16); T.477 (14,19); 7,457 (5,96); 7:453 (6,46); 7434 (2,54); 743 (2,02);
7.3 (16,48); 7,232 (6,86); 7,228 (7.61); 7,206 (7,83); 7,202 (8,81); 7.181
(3.9); 7,176 (3,6); 7,156 (18,92); 7,149 (16,01); 7,13 (5,71); 7,125 (4,98);
6.928 (8,64); 6,924 (10,31); 6,901 (7,53); 6,897 (8,08); 6,883 (6,19); 6,878
(5.12); 6,858 (9.07); 6,853 (7.98); 6,832 (4.27); 6,828 (3,84); 6,734
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(11,03); 5,565 (6,67); 3,852 (5,68); 3,447 (0,44); 2,039 (1,99); 1,768
(0,55); 1,297 (0,64); 0,054 (0,54); 0,043 (17,12); 0,032 (0,6)

IVa.02

8,072 (1,37); 8,044 (1,31); 7,658 (2,56); 7,632 (3,96); 7,607 (1,13); 7,602
(0,7); 7,507 (1,06); 7,503 (1,1); 7,48 (1,35); 7,457 (0,59); 7,453 (0,58);
7,36 (3,64); 7,298 (2,07); 6,991 (0,62); 6,984 (0,67); 6,967 (0,73); 6,959
(1,09); 6,943 (0,74); 6,94 (0,64); 6,925 (0,77); 6,76 (0,41); 6,732 (1,34);
6,716 (1,85); 6,711 (2,89); 6,703 (1,68); 6,697 (2,8); 6,683 (0,44); 3,896
(1,71); 2,816 (16); 0,113 (0,48); 0,038 (2,07)

IVa.03

8,97 (8,18): 8,961 (8,3); 7,473 (0,41); 7,464 (0,46); 7,442 (6,8); 7,438
(7,14); 7,434 (7,21); 7,431 (7,12); 7,415 (16); 7,407 (8,46); 7,402 (9,63);
7,37 (0,89); 7,3 (9,85); 7,169 (2,39); 7,164 (2,59); 7,143 (4,88); 7,139
(5,12); 7,118 (3,62); 7,114 (3,85); 7,019 (4,57); 7,015 (4,68); 6,992 (6,52);
6,988 (6,06); 6,957 (6,19); 6,952 (7,06); 6,93 (5,03); 6,925 (5,23); 6,861
(4,19); 6,856 (3.,9); 6,836 (4,8); 6,834 (4,85); 6,831 (4,87); 6,81 (2,66);
6,804 (2,48); 3,87 (7,01); 1,659 (6,91); 0,11 (3,07); 0,048 (0,41); 0,037
(10,16); 0,026 (0,36)

IVa.04

8,962 (8,04); 8,953 (8,1); 7,492 (0,66); 7,467 (10,51); 7,461 (12,07); 7,456
(12,24); 7,452 (8,77); T,447 (8,07); 7,442 (16); 7,425 (4,87); 7,395 (0,98);
7,3 (12,27); 7,028 (2,22); 7,02 (2,26); 7,003 (2,96); 6,995 (4,25); 6,988
(2,55); 6,967 (3,07); 6,962 (3); 6,817 (1,73); 6,812 (2,11); 6,789 (8,4);
6,781 (10,35); 6,764 (5,17); 6,756 (4,48); 6,737 (4,94); 6,729 (1,44); 6,71
(1,73): 3,91 (6,16); 1,641 (7,48); 0,109 (4,86); 0,047 (0,48); 0,036 (13,07);
0,025 (0,48)

IVa.05

7,356 (0,5); 7,35 (2,95); 7,346 (1,8); 7,337 (1,44); 7,325 (3,63); 7,307
(1,29): 7,3 (1,71); 7,254 (2,72); 7,249 (2,72); 7,164 (0,63); 7,159 (0,68);
7,137 (1,29); 7,134 (1,3); 7,113 (0,95); 7,108 (1,04); 6,962 (2,84); 6,957
(2,09); 6,94 (2,04); 6,935 (3,06); 6,931 (1,72); 6,86 (1,16); 6,855 (1,08);
6.835 (1,25); 6,83 (1,29); 6,809 (0,64); 6,804 (0,61); 3,84 (2,27); 2,89 (16);
1,736 (0,59); 0,037 (1,48)

IVa.06

7,386 (3,57); 7,372 (1,48); 7,362 (2,83); 7,341 (1,26); 7,311 (3,62); 7.3
(25,35); 7,023 (0,63); 7,016 (0,66); 6,998 (0,76); 6,99 (1,13); 6,975 (0,75);
6,971 (0,64); 6,957 (0,76); 6,789 (0,44); 6,761 (1,37); 6,744 (1,95); 6,738
(3,22); 6,726 (3,03); 6,711 (0,47); 3,872 (2,36); 2,88 (16); 1,592 (32,97);
0,049 (0,58); 0,038 (15,66); 0,028 (0,62)

IVa.07

8,064 (1,47); 8,034 (1,39); 7,627 (2,63); 7,622 (1,11); 7,604 (2,41); 7.6
(2,74); 7,596 (1,73); 7,58 (1,25); 7,575 (0,69); 7,481 (1,14); 7,477 (1,13);
7,459 (0,88): 7,453 (1,56); 7,431 (0,63); 7,427 (0,59); 7,304 (3,83); 7,137
(0,66); 7,132 (0,69); 7,11 (1,33); 7,107 (1,34); 7,086 (0,99); 7,081 (1,07);
6,948 (3,01); 6,944 (3,08); 6,922 (3,16); 6,917 (3,28); 6,84 (1,21); 6,835
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(1,09); 6,815 (1,3); 6,813 (1,27); 6,81 (1,27); 6,789 (0,63); 6,784 (0,61);
3,862 (1,75); 2,839 (16); 0,12 (1,7); 0,042 (0,91)

IXa.04

7.421 (0,49); 7,415 (0,54); 7,397 (0,55); 7,391 (0,59); 7,308 (0,33); 7.3
(0,81); 7,283 (0,55); 7,277 (0,52); 7,256 (0,42); 7,251 (0,37); 6,998 (0,47);
6,995 (0,45); 6,974 (0,8); 6,971 (0,76); 6,949 (0,36); 6,947 (0,34); 6,729
(0,79); 6,703 (0,72); 4,826 (2,25); 1,665 (1,22); 1,038 (0,35); 1,031 (0,68);
1,027 (0,47); 1,012 (0,57); 1,004 (2,42); 0,981 (1,47); 0,899 (0,56); 0,894
(0,51); 0,874 (1,28); 0,869 (0,45); 0,864 (0,36); 0,848 (0,72); 0,846 (0,76);
0,346 (0,61); 0,335 (16); 0,324 (0,61); 0,182 (0,53); 0,049 (0,65)

Va.01

8,897 (14,04); 8,889 (14,22); 7,771 (10,43); 7,766 (11,48); 7,762 (11,51);
7,758 (9,94); 7,591 (2,65); 7,574 (3,27); 7,569 (2,94); 7,557 (10,36); 7,546
(11,49); 7,538 (8,76); 7,534 (6,74); 7,525 (16); 7,516 (8,73); 7,505 (10,41);
7,496 (11,11); 7,485 (2,76); 7,477 (5,7); 7,463 (2,75); 7,298 (6,03); 7,183
(6,14); 7,18 (6,22); 7,154 (10,96); 7,151 (10,92); 7,125 (5,3); 7,122 (5,16);
6,894 (10,22); 6,869 (6,43); 6,865 (9,36); 2,07 (0,61); 1,71 (6,24); 1,285
(0,37); 0,104 (6,74); 0,024 (5,73)

Va.02

7,655 (2,75): 7,651 (2,68); 7,523 (1,18); 7,504 (1,28); 7,495 (2,24); 7,488
(1,58); 7,475 (3,99); 7,469 (1,63); 7,467 (1,48); 7,454 (1,14); 7,446 (1,6);
7,444 (1,61); 7,423 (1,21); 7,414 (0,38); 7,392 (0,43); 7,3 (5.44); 7,163
(1,05); 7,16 (1,06); 7,134 (1,82); 7,131 (1,8); 7,105 (0,89); 7,102 (0,87);
6,77 (1,11); 6,766 (1,68); 6,762 (1,07); 6,742 (1,04); 6,738 (1,54); 6,734
(0,97); 5,338 (1,03); 2,772 (16); 1,618 (6,84); 0,036 (3,77)

Va.03

8,931 (10,31); 8,922 (10,43); 8,121 (6,58); 8,116 (6,86); 8,094 (7,2); 8,088
(7,35); 7,713 (3,71); 7,708 (3,77); 7,688 (5,47); 7,686 (5.8); 7,683 (5,96);
7,68 (5,22): 7,661 (5,08); 7,655 (4,86); 7,586 (8,19); 7,581 (8,41); 7,577
(8,88); 7,572 (7,58); 7,532 (1,02); 7,513 (2,27); 7,504 (16); 7,491 (6,93);
7,481 (12,42); 7,46 (6,44); 7,453 (5,34); 7,449 (5,59); 7,428 (6,51); 7,426
(7,27); 7,424 (1,06); 7,422 (6,21); 7,401 (3,95); 7,397 (3,97); 7,298
(10,79); 7,228 (8,18); 7,224 (8,01); 7,2 (7,26); 7,196 (7,05); 2,077 (0,32);
1,653 (9,38); 0,106 (2,37); 0,042 (0,44); 0,031 (10,9); 0,02 (0,37)

Va.04

8,144 (1,47); 8,138 (1,51); 8,116 (1,61); 8,111 (1,61); 7,709 (0,79); 7,704
(0,79); 7,684 (1,27); 7,682 (1,35); 7,679 (1,37); 7,657 (1,09); 7,651 (1,04);
7,446 (1,12); 7,442 (1,17); 7,413 (3,37); 7,407 (2,11); 7,402 (1,86); 7,387
(5,99); 7,381 (3,41); 7,372 (1,59); 7,341 (0,34); 7,3 (12.83); 7,163 (1,8);
7,16 (1,76); 7,136 (1,65); 7,132 (1,57); 2,849 (16); 1,602 (8,26); 0,048
(0,39); 0,038 (8,79); 0,027 (0,42)

Va.05

8,85 (11,05); 8,84 (11,18); 8,193 (5,64); 8,164 (6,43); 7,818 (5,29); 7,797
(12,25): 7,791 (16); 7,78 (4,45); 7,761 (5,91); 7,757 (6,85); 7,752 (3,54);
7.733 (4,88); 7,728 (3,96); 7,655 (4,91); 7,651 (5,06); 7,628 (6.89); 7,624
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(4,38); 7,605 (2,68); 7,601 (2,62); 7,503 (3,3); 7,483 (3,54); 7,475 (7,39);
7,455 (7,4); 7,446 (4,35); 7,426 (4,12); 7,3 (8,33); 7,136 (4,36); 7,133
(4,54); 7,107 (7,39); 7,104 (7,51); 7,078 (3,81); 7,075 (3,76); 6,858 (4,67);
6,854 (7,03); 6,85 (4,67); 6,83 (4,32); 6,826 (6,44); 6,822 (4,23); 1,731
(6,41); 0,111 (3,2); 0,036 (8,64); 0,025 (0,38)

Va.06

8,104 (1,27); 8,076 (1,57); 8,074 (1,48); 7,757 (1,31); 7,747 (1,08); 7,742
(0,87); 7,731 (2); 7,724 (1,84); 7,719 (1,38); 7,714 (0,84); 7,696 (4,74);
7,578 (1,09); 7,575 (1,06); 7,552 (1,55); 7,528 (0,66); 7,524 (0,61); 7,469
(0,78): 7,449 (0,84); 7,44 (1,72); 7,42 (1,75); 7,412 (1); 7,392 (0,96); 7.3
(1,19); 7,105 (1,04); 7,102 (1,03); 7,076 (1,75); 7,073 (1,69); 7,047 (0,91);
7,044 (0,86); 6,725 (1,11); 6,721 (1,63); 6,717 (1,03); 6,696 (1,04); 6,692
(1,51); 6,688 (0,94); 2,704 (16); 1,862 (1,26); 0,032 (1,11)

Va.07

8,875 (13,29); 8,865 (13,52); 8,182 (6,53); 8,153 (7,51); 8,102 (7,08);
8,097 (7,46); 8,075 (7,7); 8,07 (7,97); 7,769 (6); 7,748 (8,44); 7,743
(12,23); 7,725 (7,35); 7,72 (7,33); 7,715 (3,93); 7,697 (5,84); 7,692 (4,41);
7,665 (4,02); 7,659 (4,19); 7,64 (16); 7,631 (15,87); 7,623 (7,01); 7,619
(6,75): 7,612 (6,04); 7,606 (5,77); 7,596 (8,05); 7,592 (5,09); 7,572 (3,09);
7,569 (3,01); 7,398 (5,17); 7,394 (5,57); 7,37 (7,76); 7,367 (6,69); 7,346
(4,17); 7,342 (4,22); 7,3 (13,25); 7,186 (8,74); 7,182 (8,7); 7,158 (7.75);
7,154 (7,66); 5,335 (0,56); 2,041 (0,37); 1,709 (10,32); 0,11 (3,34); 0,047
(0,49); 0,036 (13,62); 0,026 (0,47)

Va.08

8,114 (1,46); 8,109 (1,64); 8,102 (1,56); 8,087 (1,74); 8,082 (1,79); 8,074
(1,3): 8,072 (1,41); 7,711 (0,71); 7,706 (1,03); 7,695 (1,19); 7,689 (1,76);
7,683 (2,06): 7,678 (0,81); 7,668 (1,68); 7,663 (2,17); 7,659 (1,84); 7,654
(1,26); 7,649 (0,93); 7,629 (1,2); 7,627 (1,27); 7,624 (1,29); 7,621 (1,09);
7,602 (1,09): 7,596 (1,04); 7,543 (1,08); 7,54 (1,09); 7,521 (0,87); 7,515
(1,59); 7,493 (0,64); 7,49 (0,63); 7,472 (3,58); 7,384 (1,06); 738 (1,11);
7359 (1,24): 7,357 (1,53); 7,356 (1,47); 7,353 (1,27); 7,332 (0,89); 7,328
(0,85); 7.3 (3,64); 7,107 (1,71); 7,103 (1,67); 7,079 (1,55); 7,075 (1,49);
2,782 (16); 1,7 (4,88); 0,037 (2,79)

Xla.01

8,479 (1); 8,477 (1,03); 8,473 (1,06); 7,752 (0,74); 7,745 (0,76); 7,725
(0,84); 7,718 (0,86); 7,538 (0,71); 7,515 (0,94); 7,499 (1,6); 7,494 (1,44);
7,477 (0,79); 7,382 (0,51); 7,374 (0,42); 7,359 (1,58); 7,333 (1,09); 7,304
(2,17); 4,507 (0,53); 4,436 (5,02); 1,629 (1,81); 0,746 (0,8); 0,735 (16);
0,723 (2,08); 0,042 (1,92)

XIa.02

7,551 (0,73); 7,544 (1); 7,536 (0,67); 7,528 (0,96); 7,519 (1,28); 7,512
(1,18); 7,508 (1,09); 7,482 (1,62); 7,422 (0,73); 7,417 (0,66); 7,409 (1,83);
7,405 (1,81); 7,398 (1,32); 7,391 (1,14); 7,386 (0,99); 7,373 (0,48); 7,368
(0,55); 7,298 (4,52); 7,275 (0,72); 7,271 (0,63); 4,433 (4,84); 1,583 (5,72);
0,704 (0,59); 0,694 (16); 0,683 (0,68); 0,039 (4,03)
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XIa.03

7,528 (0,62); 7,527 (0,62); 7,506 (1,47); 7,501 (1,72); 7,492 (0,74); 7,491
(0,73); 7,484 (1,11); 7,476 (1,34); 7,466 (0,47); 7,461 (0,49); 7,44 (0,99);
7,436 (0,99); 7,423 (0,54); 7,419 (0,53); 7,399 (0,8); 7,395 (0,73); 7,378
(0,53); 7,375 (0,57); 7,362 (2,18); 7,353 (0,95); 7,343 (0,99); 7,339 (1,1);
7,322 (0,33); 7,31 (0,66); 7,305 (0,53); 7,286 (0,72); 7,281 (0,69); 7,243
(0,47); 6,809 (0,38); 6,808 (0,34); 4,41 (5,08); 1,523 (0,59); 1,265 (0,6);
0,881 (0,58); 0,654 (16); 0,643 (0,91); 0 (0,6)

Xla.04

7.7 (0,79); 7,698 (0,85); 7,685 (0,86); 7,683 (0,91); 7,58 (0,54); 7,558
(0,64); 7,555 (0,67); 7,522 (0,36); 7,5 (0,84); 7,496 (0,87); 7,482 (0,47);
7,478 (0,47); 7,458 (0,64); 7,454 (0,61); 7,362 (0,46); 7,357 (0,46); 7,344
(0,79); 7,342 (0,9); 7,333 (1,56); 7,305 (1,51); 7,261 (0,81); 7,25 (0,7);
7.246 (0,82); 7,235 (0,6); 4,544 (4,77); 1,597 (2,99); 0,777 (0,56); 0,766
(16); 0,755 (0,66); 0,05 (1,23)

XTa.05

7,583 (0,48); 7,58 (0,5); 7,559 (0,6); 7,555 (0,64); 7,516 (0,41); 7,504
(1,77); 7,497 (1,18); 7,491 (0,95); 7,482 (0,72); 7,476 (2,36); 7452 (0,67);
7,447 (0,61); 7,426 (0,37); 7,418 (0,71); 7,41 (0,33); 7,393 (1,18); 7,39
(1,14); 7,371 (0,42); 7,365 (1,52); 7,36 (0,61); 7,34 (0,65); 7,335 (0,62);
7,304 (2,68); 7,19 (0,49); 7,166 (0,78); 7,141 (0,34); 7,097 (1,1); 7,093
(1,37); 7,086 (0,38); 7,071 (0,69); 7,067 (1,12); 7,065 (0,97); 7,05 (0,32);
7,042 (1,99); 7,036 (0,65); 7,02 (0,57); 7,014 (1,71); 4,484 (4,69); 1,59
(3,56); 0,704 (0,59); 0,694 (16); 0,683 (0,66); 0,048 (2,55)

XIa.06

7.559 (0,52); 7,535 (0,64); 7,532 (0,65); 7,498 (0,85); 7,492 (0,94); 7,486
(0,82); 7,48 (1,45); 7,474 (0,53); 7,463 (0,84); 7.459 (1,25); 7,452 (2,34);
7,446 (0,48); 7,438 (0,32); 7,391 (2,43); 7,385 (0,64); 7,37 (0,97); 7,364
(1,58); 7,346 (0,61); 7,34 (0,56); 7,304 (0,81); 4,438 (4,76); 1,595 (1,21);
0,707 (0,67); 0,696 (16); 0,685 (0,62); 0,052 (0,75)

V1Ia.0

©)

2,503 (40,74); 8,849 (0,52); 8,162 (16); 8,015 (11,05); 7,992 (12,55); 7,809
(3,07): 7,806 (2,98); 7,792 (4,47); 7,788 (5); 7,77 (2,92); 7,767 (3,15);
7,684 (3,95); 7,682 (3,85); 7,664 (5,19); 7,646 (2,41); 7,644 (2,64); 7,511
(2,32): 7,491 (5,2); T,A73 (5,22); 7,453 (2,56); 7,13 (2,55); 7,124 (5,07);
7.118 (3,45); 7,099 (6,69); 7,093 (4,6); 7,079 (4,83); 7,074 (3,37); 7,058
(2,32); 7,054 (1,69); 7,009 (0,35); 6,99 (4,59); 6,984 (4,16); 6,969 (4,15);
6.964 (3,75); 3,486 (0,41); 3,415 (1,88); 3,359 (563,3); 2,677 (0,36); 2,512
(43,27); 2,508 (55,8)

VIIa.0

4,595 (5,17); 4,172 (2,77); 1,632 (0,35); 1,612 (7,11); 1,447 (16,57); 1,423
(33,47); 1,4 (16); 1,302 (0,61); 0,125 (0,78); 0,121 (1,05); 0,058 (0,43);
0,047 (12,42); 0,036 (0,42); 7,901 (4,46); 7,873 (5,48); 7,672 (4,45); 7,65
(7.37): 7,645 (8,3); 7,626 (4,67); 7,622 (4,98); 7,617 (2,66); 7,599 (3,36);
7.594 (2,65); 7,566 (14,03); 7,546 (0,64); 7,456 (0,33); 7,448 (3,71); 7,444
(3,75): 7,434 (0,53); 7,421 (5,56); 7,418 (3,57); 7,398 (2,53); 7,394 (2,52);
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7377 (2,19); 7,366 (0,35); 7,355 (2,56); 7,349 (4,87); 7,327 (4,97); 7,322
(3,11): 7,304 (12,88); 7,3 (3,55); 6,917 (1,63); 6,914 (1,87); 6,909 (1,98);
6.906 (2,19); 6,887 (3,83); 6,879 (7,26); 6,87 (4,46); 6,862 (1,87); 6,859
(2,06): 6,851 (4,56); 6,843 (3,93); 6,829 (0,42); 6,821 (3,35); 6,813 (4,65);
6,806 (1,97): 6,796 (0,39); 6,788 (3,21); 6,78 (4,82); 6,772 (2,12); 4,666
(4,98); 4,642 (15,74); 4,619 (15,97)

VIIa.0

8,057 (1,23); 8,03 (1,2); 7,679 (2,4); 7,654 (3,36); 7,629 (0,92); 7,624
(0,55); 7,492 (0,96); 7,489 (0,89); 7,466 (1,27); 7,442 (0,62); 7,439 (0,56);
7.419 (3,45): 7,392 (0,63); 7,387 (1,13); 7,364 (1,06); 7,359 (0,71); 7,337
(0,64); 7,304 (1,95); 6,96 (0,43); 6,958 (0,45); 6,952 (0,52); 6,95 (0,5);
6.931 (1,89); 6,923 (2,19); 6,903 (1,24); 6,895 (1,82); 6,874 (0,76); 6,866
(1,06); 6,858 (0,45); 6,841 (0,72); 6,833 (1,07); 6,825 (0,48); 3,002 (0,33);
2,744 (16); 1,616 (1,81); 0,048 (1,76)

VIIa.0

8,096 (0,33); 8,069 (0,39); 7,717 (0,34); 7,692 (0,5); 7,682 (0.45); 7,677
(0.38); 7,564 (0,95); 7,522 (0,4); 7,384 (0,36); 7,362 (0,4); 7.3 (7,66);
6.853 (0.33): 6,826 (0,32); 6,807 (0,35); 6,774 (0,38); 2,739 (4,27); 1,61
(16); 0,039 (5,49)

VIIa.0

M

8.804 (16); 8,797 (15,96); 8,138 (9,46); 8,117 (10,23); 7,739 (8,32); 7,719
(10,35): 7,69 (5,26); 7,687 (5,12); 7,673 (7,98); 7,669 (10,22); 7,666
(5,46); 7,652 (7,23); 7,648 (6,89); 7,64 (14,18); 7,634 (13,75); 7,577
(7.23); 7,574 (7,05); 7,557 (10,29); 7,539 (4,39); 7,537 (4,09); 7.377
(4.19): 7,361 (5,34); 7,357 (9,21); 7,34 (9,38); 7,336 (5,83); 7,32 (4.9);
7.258 (22,46); 7,25 (5,82); 7,19 (1,06); 7,186 (0,72); 7,169 (2,35); 7,151
(3,08); 7,132 (1,48); 6,924 (3,65); 6,922 (3.9); 6,918 (4,22); 6,916 (4,16);
6.903 (6,74); 6,901 (7,25); 6,897 (7,77); 6,895 (7,67); 6,882 (10,03); 6,876
(11,51; 6,861 (6,2); 6,856 (7,67); 6,833 (6,2); 6,827 (8,97); 6,821 (4,32);
6.808 (5.93); 6,802 (9,03); 6,796 (4,31); 6,659 (2,6); 6,654 (2,95); 6,653
(2,93); 6,636 (4,08); 6,632 (3,9); 6,613 (6,22); 6,61 (5.49); 6,59 (4.25);
6.585 (3.21); 6,579 (1,16); 1,649 (8,11); 1,183 (2,5); 1,11 (0,74); 1,104
(3,72); 0,008 (1,21); 0 (20,49); -0,008 (1,03)

VIlIa.0

M

E

8.693 (8,3): 8,671 (8,31); 8,471 (16); 8,466 (15,73); 8,042 (0,54); 7,951
(0,39); 7,932 (0,4); 7,75 (6,74); 7,732 (9,16); 7,729 (9.5); 7,702 (3,61);
7,698 (4); 7,685 (7,28); 7,681 (7,9); 7,677 (4,2); 7,663 (7,08); 7,659 (5,81);
7.645 (7,2); 7,642 (7,52); 7,625 (7,85); 7,608 (2,94); 7,605 (2,69); 7,493
(0.37); 7,407 (3,63); 7,39 (4,67); 7,386 (7,97); 7,37 (8,13); 7,366 (5,19);
7.349 (4,25): 7,341 (0,48); 7,263 (21,57); 7,244 (13,08); 7,239 (12,7);
6.971 (3.57); 6,965 (3,77); 6,95 (6,48); 6,944 (6,76); 6,93 (3,45); 6,924
(3.93); 6,916 (6,5); 6,911 (7,29); 6,895 (5,59); 6,89 (6.86); 6,867 (5.4);
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6,861 (7,87); 6,836 (3,86); 6,843 (5,15); 6,837 (7,87); 6,832 (3,81); 5,298
(1,27); 1,717 (0,34); 1,677 (0,35); 1,64 (0,45); 1,256 (0,51); 0 (3,31)

II.0O1A

10,257 (11,41); 10,255 (10,28); 10,106 (16); 10,105 (14,12); 8,979 (0,81);
8,974 (0,88); 8,965 (0,87); 8,959 (0,84); 8,907 (7,07); 8,898 (7,19); 8,28
(0,66); 8,253 (0,72); 8,192 (4,03); 8,164 (4,89); 7,91 (0,73); 7,883 (0,91);
7,823 (4,26); 7,818 (4,46); 7,807 (0,78); 7,798 (5,22); 7,792 (5,27); 7,784
(1,22); 7,755 (3,67); 7,743 (2,5); 7,738 (2,35); 7,728 (5,28); 7,72 (4,62);
7,715 (3,3); 7,71 (2); 7,692 (3,16); 7,687 (2,24); 7,649 (0,86); 7,646 (0,91);
7,624 (3,96); 7,621 (3,93); 7,598 (4,36); 7,574 (1,64); 7,57 (1,55); 7,539
(3,03); 7,537 (2,75); 7,513 (6,31); 7,501 (9,33); 7,494 (10,41); 7,487
(4,83); 7,476 (1,47); 7,47 (7,45); 7,393 (3,73); 7,367 (7,98); 7,342 (4,71);
7,328 (0,35); 7,313 (5,4); 7,308 (5,79); 7,3 (19,08); 7,296 (9,66); 7,287
(4,48); 7,281 (4,35); 7,275 (4,7); 7,27 (4); 7,108 (1,17); 5,335 (0,7); 2,443
(2,24); 2,085 (0,71); 1,724 (1,95); 1,304 (0,43); 1,297 (0,66); 1,281 (0,4);
0,917 (0,32); 0,046 (0,43); 0,036 (13,14); 0,025 (0,45)

I1.01B

15,065 (0,81); 10,458 (14,23); 8,942 (3,46); 7,976 (4,12); 7,963 (3,89);
7,958 (4,32); 7,945 (5,22); 7,93 (0,98); 7,646 (1,78); 7,639 (2,06); 7,613
(9,32); 7,608 (12,38); 7,595 (16); 7,582 (4,78); 7,575 (3:45); 7,55 (5,59);
7,533 (3,7); 7,519 (1,7); 7,5 (1,24); 7,368 (1,16); 7,3 (332,81); 7,258
(1,04): 7,237 (1,2); 6,949 (1,95); 4,172 (0,87); 3,483 (0,83); 2,998 (1,75);
2,924 (1,73); 2,085 (2,85); 1,653 (1,61); 1,586 (433,23); 1,52 (1,42); 1,322
(0,91); 1,299 (2,47); 1,274 (0,89); 1,254 (0,95); 0,235 (1,91); 0,107 (1,5);
0,049 (13,71); 0,038 (331,49); 0,028 (13,11); -0,027 (1,08); -0,159 (1,61); -
0,285 (0,87); -1,452 (0.9)

I1.02A

8,969 (1,19); 8,963 (1,22); 8,955 (1,26); 8,949 (1,24); 8,872 (6,7); 8,863
(6,73); 8,748 (0,34); 8,25 (0,98); 8,246 (0,96); 8,222 (1,04); 8,181 (1,32);
8,166 (3,26); 8,155 (1,63); 8,139 (3,69); 7,893 (1,02); 7,867 (1,38); 7,802
(0,75); 7,797 (0,72); 7,779 (1,1); 7,774 (1,5); 7,769 (0,72); 7,75 (1,1);
7,745 (0,93); 7,724 (2,92); 7,708 (2,6); 7,702 (4,43); 7,698 (4,57); 7,684
(4,01); 7,68 (3,39); 7,674 (1,95); 7,657 (3,1); 7,651 (2,2); 7,634 (1,1); 7,63
(1,05); 7,607 (1,65); 7,604 (1,09); 7,593 (3,13); 7,588 (3,17); 7,581 (0,93);
7,566 (3,74); 7,562 (2,36); 7,542 (1,57); 7,539 (1,44); 7,488 (1,44); 7,474
(1,45); 7,466 (1,41); 7,46 (1,7); 7,446 (6,4); 7,44 (10,96); 7,429 (5,72);
7,419 (16); 7,404 (1,25); 7,3 (34,16); 7,287 (0,72); 7,278 (8,31); 7,252
(6,2); 7,081 (4,87); 7,078 (5,03); 7,076 (5,32); 7,056 (4,04); 7,053 (3,96);
7,051 (4,04); 7,037 (0,72); 7,022 (3,58); 7,012 (3,76); 6,998 (6,97); 6,993
(6,68); 6,971 (4,83); 6,966 (4,25); 6,104 (1,39); 5,051 (0,6); 4,847 (5,32);
4,838 (5,33); 4,732 (7,51); 4,722 (7,46); 4,172 (0,48); 4,149 (0,52); 2,442
(2,86); 2,373 (1,2); 2,31 (1,44); 2,154 (1,89); 2,085 (2,34); 1,671 (10,92);
1,47 (11,75); 1,322 (0,71); 1,298 (1,69); 1,274 (1,05); 0,049 (1,21); 0,038
(30,44); 0,027 (1,08)
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I1.03A

5,339 (0,98); 4,036 (0,71); 4,014 (1,84); 3,994 (1,92); 3,973 (0,81); 3,21
(1,35); 3,188 (2,65); 3,166 (1,23); 2,832 (9,37); 2,085 (1,34); 2,048 (2,15);
1,606 (16); 1,533 (0,81); 1,514 (1,67); 1,494 (0,78); 1,322 (0,51); 1,299
(1,23); 1,275 (0,4); 0,92 (0,68); 0,049 (0,59); 0,038 (16,51); 0,028 (0,68);
8,08 (0,85); 8,05 (0,81); 7,664 (0,41); 7,659 (0,65); 7,651 (0,73); 7,646
(0,84); 7,642 (0,61); 7,636 (1,2); 7,63 (0,54); 7,625 (1,06); 7,619 (1,12);
7,612 (0,89); 7,508 (0,64); 7,504 (0,65); 7,486 (0,53); 7,48 (0,92); 7,458
(0,36); 7,362 (0,69); 7,336 (1,57); 7,309 (1,52); 7,3 (16,6); 7,253 (2,26);
7,242 (1,19); 7,222 (0,73); 7,216 (0,61); 6,983 (1,03); 6,978 (1); 6,957
(0,88); 6,951 (0,86)

I1.04A

17,544 (0,47); 9,388 (0,48); 8,833 (15,69); 8,824 (16); 8,1 (7,66); 8,073
(8,39); 7,842 (11,64); 7,833 (11,7); 7,739 (6,34); 7,717 (8,4); 7,712 (8,64);
7,653 (3,73); 7,648 (4,52); 7,63 (7,1); 7,625 (7,93); 7,62 (3,91); 7,603
(6,8); 7,598 (5,37); 7,572 (6,7); 7,568 (7,16); 7,545 (8,2); 7,522 (3,3);
7,518 (2,96); 7,481 (0,45); 7,366 (0,75); 7,327 (2,37); 7,312 (33,18); 7,3
(266,57); 7,293 (25,11); 7,266 (2,8); 7,227 (1,24); 7,213 (7,88); 7,202
(5,28); 7,194 (6,05); 7,183 (4,28); 7,17 (0,67); 6,949 (1,36); 6,392 (10,27);
6,004 (0,45): 4,938 (10,33); 4,894 (14,32); 4,873 (5,77); 4,861 (10,08);
4,85 (6,03); 4,688 (14,61); 4,644 (10,79); 4,05 (0,48); 4,037 (1,98); 4,027
(2,77); 4,01 (2,33); 3,999 (5,11); 3,99 (3,15); 3,972 (2,19); 3,961 (3,32);
3,673 (2,32): 3,654 (4,38); 3,639 (3,02); 3,617 (3,3); 3,603 (2,06); 3,562
(0,48); 3,458 (0,48); 2,016 (0,92); 1,972 (2,58); 1,947 (2,64); 1,92 (1,5);
1,888 (2,77); 1,878 (1,5); 1,857 (3,52); 1,846 (5,69); 1,835 (3,52); 1,804
(5,88); 1,789 (4,25): 1,746 (2,02); 1,733 (1,78); 1,717 (2,45); 1,703 (2,83);
1,687 (3,29); 1,666 (5,8); 1,653 (7,31); 1,64 (10,01); 1,624 (7,13); 1,599
(313,86); 0,233 (0,81); 0,117 (0,49); 0,105 (0,56); 0,049 (7,56); 0,038
(221,58); 0,027 (7,18); -0,029 (0,52); -0,161 (0,68)

I1.0SA

8,889 (0,36); 8,88 (0,36); 7,432 (0,84); 7,424 (0,47); 7,417 (0,34); 7,41
(0,42); 7,3 (8,95); 5,004 (0,66); 4,994 (1,05); 4,987 (0,73); 4,978 (0,72);
4,885 (0,44); 4,863 (0,43); 4,855 (0,5); 4,847 (0,45); 4,654 (0,35); 4,609
(0,39); 4,603 (0,36); 3,956 (0,4); 3,946 (0,42); 3,932 (0,34); 3,919 (0,68);
3,908 (0,49); 3,897 (0,4); 3,884 (0,49); 3,62 (0,38); 3,594 (0,49); 3,582
(0,53); 3,576 (0,74); 3,564 (0,45); 3,558 (0,58); 3,544 (0,34); 3,538 (0,43);
3,534 (0,4); 1,943 (0,34); 1,925 (0,5); 1,912 (0,57); 1,899 (0,59); 1,888
(0,66); 1,875 (0,47); 1,866 (0,5); 1,854 (0,4); 1,844 (0,48); 1,834 (0,75);
1,824 (0,56); 1,804 (0,79); 1,792 (0,93); 1,783 (0,75); 1,766 (0,75); 1,734
(0,39); 1,724 (0,33); 1,703 (0,41); 1,695 (0,52); 1,67 (0,93); 1,658 (1,11);
1,653 (1,03); 1,641 (1,06); 1,627 (1,42); 1,612 (16); 1,603 (2,38); 1,602
(2,4); 1,6 (2,4); 1,584 (2,14); 1,571 (1,29); 1,566 (1,14); 1,559 (0,73);
1,546 (0,48); 1,47 (0,49); 0,037 (7,23)
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Vidu

'H-NMR [CDCl; ¢ 300 Mhz]

I1.06A
(&)

8,163 (1,72); 8,157 (0,66); 8,149 (0,85); 8,143 (3,4); 8,11 (1,67); 8,105
(3,03); 8,095 (2,92); 8,091 (5,57); 7,793 (3,52); 7,726 (0,58); 7,724 (0,58);
7,712 (0,69): 7,706 (1,2); 7,696 (1,07); 7,695 (1,07); 7,68 (0,85); 7,666
(0,86); 7,66 (1,06); 7,646 (0,97); 7,641 (0,58); 7,627 (0,46); 5,753 (0,54);
3,309 (1,51); 3,026 (1,58); 2,742 (16); 2,508 (1,59); 2,505 (2,15); 2,502
(1,61); 1,228 (0,43); 0 (1,31)

II.07A
@

9,38 (11,61); 9,375 (11,9); 8,514 (9,06); 8,51 (9,21); 8,222 (6,09); 8,205
(6,8); 7,935 (6,02); 7,918 (6,97); 7,911 (4,35); 7,908 (3,9); 7,897 (5,06);
7,894 (7,23): 7,891 (3,85); 7,88 (4,23); 7,877 (3,74); 7,754 (4,3); 7,752
(7,93); 7,74 (2,82); 7,736 (8,53); 7,673 (4,31); 7,67 (4,38); 7,656 (7,43);
7,642 (3,52); 7,64 (3,44); 7,544 (2,35); 7,542 (2,45); 7,532 (3,01); 7,527
(9,02); 7,515 (6,96); 7,513 (6,57); 7,494 (0,61); 7,485 (16); 7,47 (11,58);
7,468 (8,04); 7,456 (3,3); 7,452 (2,62); 7,288 (27,45); 5,325 (0,57); 1,6
(11,08); 1,217 (0,9)

II.08A

8,082 (1,11); 8,053 (1,02); 7,67 (0,56); 7,665 (0,83); 7,656 (0,92); 7,65
(1,04); 7,642 (1,58); 7,636 (0,67); 7,629 (1,33); 7,624 (1,51); 7,617 (1,21);
7,512 (0,84); 7,508 (0,85); 7,49 (0,69); 7,484 (1,19); 7,462 (0,47); 7,459
(0,44); 7,373 (0,92); 7,347 (1,98); 7,321 (1,64); 7.3 (15,12); 7,257 (2,76);
7,24 (1,3); 7,235 (1,39); 7,214 (0,89); 7,209 (0,84); 7 (1,25); 6,995 (1,21);
6,974 (1,1); 6,968 (1,06); 5,339 (0,53); 3,878 (1,77); 3,854 (3,97); 3,83
(2,16); 3,385 (1,79); 3,361 (3,21); 3,337 (1,47); 2,827 (12,09); 1,609 (16);
0,05 (0,6); 0,039 (15,3); 0,028 (0,58)

VII.O1

3)

8,904 (14,15); 8,899 (14,16); 8,311 (11,78); 8,306 (11,6); 7,998 (14,31);
7.977 (16); 7,747 (4,37); 7,744 (4,43); 7,73 (6,34); 7,726 (8,11); 7,723
(4,8); 7,709 (4,56); 7,705 (4,7); 7,618 (5,53); 7,615 (5.,5); 7,598 (8,33);
7,595 (6,33): 7,578 (3,92); 7,409 (2,82); 7,389 (6,58); 7,374 (6,05); 7,37
(5,72); 7,354 (3,96); 7,325 (5,5); 7,321 (4,93); 7,301 (14,2); 7,298 (14,48);
7,28 (6,32); 7,093 (3,18); 7,088 (2,96); 7,072 (5,44); 7,068 (5,8); 7,05
(2,65); 7,046 (2,4); 6,36 (13,98); 6,349 (14,52); 6,018 (9,73); 6,009 (9,04);
3,322 (35,48); 2,508 (13,38); 2,504 (17,32); 2,499 (12,66); 1,991 (0,54); 0
(17,65); -0,008 (0,82)

VII.02

©)

9,845 (0,57); 9,225 (16); 9,219 (15,97); 8,788 (13,87); 8,783 (13,07); 8,223
(8.43); 8,204 (9,04); 8,154 (8,55); 8,133 (10,35); 7,974 (5,19); 7,97 (5,39);
7,957 (6,82); 7,953 (9,39); 7,95 (5,22); 7,936 (4,97); 7,932 (4,7); 7,761
(5,94); 7,758 (6,19); 7,741 (9,87); 7,723 (5,46); 7,721 (5,96); 7,715 (4,29);
7,711 (3,81); 7,699 (15,85); 7,696 (13,86); 7,689 (12,87); 7,682 (13,67);
7,668 (9,34); 7,664 (7,81); 7,661 (7,58); 7,651 (3,55); 7,631 (3,71); 7,625
(4,84); 7,618 (2,86); 7,608 (5,9); 7,605 (5,61); 7,602 (4,89); 7,589 (2,57);
7,585 (2,85); 7,579 (1,9); 7,565 (1); 7,53 (0,33); 7,525 (0,39); 7,51 (0.4);
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Vi du 'H-NMR [CDCls & 300 Mhz]

7,237 (0,32); 3,319 (41,41); 2,508 (14,62); 2,504 (18,84); 2,5 (13,81);
1,236 (0,88); 0 (9,85); -0,008 (0,48)

8,075 (15,43); 8,052 (4,15); 7,737 (2,95); 7,732 (2,61); 7,711 (4,93); 7,705
(4,75); 7,666 (1,37); 7,66 (1,84); 7,643 (4,08); 7,637 (3,22); 7,617 (7.,9);
7,61 (6,77); 7,587 (3,37); 7,568 (1,14); 7,563 (0,96); 7,39 (1,78); 7,38
(0,43); 7,367 (2,28); 7,362 (3,9); 7,348 (0,78); 7,34 (4,24); 7,334 (2,61);
VILO3 | 7,313 (2,64); 7,304 (14,74); 7,119 (4,13); 7,004 (6,73); 6,996 (4,39); 6,988

A | (3,74); 6,984 (3,68); 6,981 (3,73); 6,968 (2,77); 6,96 (4,11); 6,953 (2,09);
6,938 (8,39); 6,838 (1,68); 6,835 (1,71); 6,83 (1,66); 6,827 (1,53); 6,81
(3.,3); 6,807 (3,26); 6,802 (3,11); 6,782 (1,61); 6,78 (1,58); 6,774 (1,54);
6,756 (4,2); 6,502 (2,58); 1,616 (16); 0,117 (0,48); 0,056 (0,47); 0,045
(14,74); 0,034 (0,5)

Luu y O: trong CDCl3 & 400 Mhz
Luuy @: trong CDCl3 & 500 Mhz
Luuy @: trong ds-DMSO & 400 Mhz
Luuy @: trong ds-DMSO & 300 Mhz
Luuy ©: trong ds-DMSO & 500 Mhz
Céc vi du sau diy minh hoa, theo cach khong gidi han, viéc diéu ché va hiéu luc

ctia cac hop chét c6 cong thuc (I) theo sang ché.

Vi du didu ché 1: Piéu ché 3-[2-(trimetylsilyl)phenoxy]quinolin (hop chdt 1.001)

Trong lo vi séng 5 mL, 145 mg (0,68 mmol) 3-bromoquinolin va 136 mg 2-
(trimetylsilyl)-phenol dwgc hoa tan trong 4 ml toluen. 300 mg (1,37 mmol) kali
phosphat dihydrat duoc bd sung vao, tiép theo 1a 3 mg (0,014 mmol) paladi (II) axetat
va 9 mg (0,021 mol) 2-di-tert-butyl-phosphino-2',4',6"-triisopropylbiphenyl. Hén hop
nay dugc dun nong bing vi séng [Biotage Initiator™] & 120°C trong 3 gio. Hén hop
phan tmg d lam mét dwgc loc ra va dich loc duge pha loéng bang etyl axetat, rira bing
nuéc va lam kho bang magie sulfat. Pha hitu co dugc cd déc trong chén khong dé taora
199 mg san pham tho duéi dang dAu mau cam. Phan con lai dugc tinh ché bang phuong
phap HPLC didu ché (gradien axetonitril / nuée + 0,1% HCO2H) dé tao ra 74 mg (hiéu
sult 37%) 3-[2-(trimetylsilyl)phenoxy]quinolin dudi dang diu mau cam nhat. LogP =
5,17 [Phuong phap A]. Khdi lvong (M+H) = 294.
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Vi du diéu ché 2: diéu ché {2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]phenyl } (dimetyl)
silanol (hop chit 1.026)
Budc 1: Didu ché 7,8-diflo-2-metyl-3-(2-nitrophenoxy)quinolin (hop chét Va.04)

Trong agon, 1g (5,12 mmol) 7,8-diflo-2-metylquinolin-3-ol va 723 mg
(5,12 mmol) 1-flo-2-nitrobenzen dugc hoa tan trong 10ml DMF [N,N-
dimetylformamit]. 1,10 g (5,63 minol) xesi cacbonat duoc bd sung vao va hdn hop phan
tmg dugc khudy & nhiét d6 trong phong trong 5 ngay. Hn hop phan tmg dugc pha lodng
bang 500 ml nude. Sau 4 giv, chit két tia duoc loc ra va 1am khd & 40°C trong chén
khong dé tao ra 1,33 g (82%) 7,8-diflo-2-metyl-3-(2-nitrophenoxy)quinolin tinh khiét
dwoc str dung nguyén nhu vy cho budc tiép theo. LogP = 3,37 [Phuong phap A]. Khéi
luong (M+H) =317.

Buéc 2: Didu ché 2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]anilin (hop chit IVa.05)

Dung dich 0,05 M chtra 1,25 g (3,95 mmol) 7,8-diflo-2-metyl-3-(2-nitrophenoxy)
quinolin trong etyl axetat dugc khir trong H-Cube™ [thiét bi phan tmg hydro héa kiéu
dong lién tuc] qua cdt 10% Pd/C & tbe d6 1 mL/phut. Budc 1am bay hoi dung méi tao ra
1,13 g (95%) 2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]anilin duéi dang chét rin c6 do
tinh khiét 95% duoc sir dung nguyén nhu vay cho bude tiép theo. LogP = 2,99 [Phuong
phap A]. Khéi lugng (M+H) = 287. |
Budc 3: diu ché 3-(2-bromophenoxy)-7,8-diflo-2-metylquinolin (hgp chét I1a.07)

Bé sung ting giot dung dich chia 1,05g (3,66 mmol) 2-[(7,8-diflo-2-
metylquinolin-3-yl)oxy]anilin trong 20 ml axetonitril khan trong khoang thoi gian 10
phut vao huyén phit chira 630 mg (4,40 mmol) ddng (I) bromua, 955 mg (11 mmol) lithi
bromua va 0,630 mL (4,76 mmol) fert-butyl nitrit trong 20 ml axetonitril khan dugc lam
4m nhe & 60°C. Sau khi bd sung, hdn hop phan tng dugc khudy trong thém 30 phit.
Hoén hop phan tmg di 1am mat dugc pha loang bang etyl axetat va loc qua banh loc dat
diatomit. Pha hitu co duoc ¢ dic trong chan khong va phan con lai dugc tinh ché bang
phuong phép sic ky cot trén silica gel (gradien n-heptan/etyl axetat) dé tao ra 0,90 g
(70%) 3-(2-bromophenoxy)-7,8-diflo-2-metylquinolin duéi dang diu nhét ma duge héa
rin. LogP = 4,25 [Phuong phap Al. Khéi lwgng (M+H) = 350.

Budc 4: diéu ché {2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]phenyl}(dimetyl)silanol (hop
chit 1.026)
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Trong lo Radleys™ khd trong agon, hdn hop gbm 250 mg (0,71 mmol) 3-(2-
bromophenoxy)-7,8-diflo-2-metylquinolin, 21 mg (0,071 mmol) biphenyl-2-yl(di-fert-
butyl)phosphin [Johnphos], 6,3 mg (0,036 mmol) paladi (II) clorua va 0,37 mL
(2,14 mmol) N,N-diisopropyletylamin trong 1,5 ml NMP [N-metylpyrolidon], dugc dun
néng & 80°C trong- 10 phut. Sau khi bd sung tiép 295 mg (1,42 mmol) 1,2-dietoxy-
1,1,2,2-tetrametyldisilan, bng nay duoc bit kin va khudy & 80°C trong 20 gid. Sau do,
bd sung 1 ml axetonitril va 2 ml dung dich nuéc axit axetic 1M vao hdn hop phén ing
da 1am mat. Hdén hop phan ung dugc khudy ménh liét & nhiét do trong phong trong 2
gid. Hon hop phan tng dugc chiét bang etyl axetat (3 x 50 mL), va cac phan chiét hitu
co duge rira bang nudc sau do bang nuéc mudi va 1am kho bang natri sulfat. Pha hitu
co duge cd dic trong chan khong va phén con lai duge tinh ché bang phuong phap sdc
ky cot trén silica gel (gradien n-heptan/etyl axetat) dé tao ra 101 mg (41%) {2-[(7.8-
diflo-2-metylquinolin-3-yl)oxy]phenyl}(dimetyl)silanol dué6i dang chét ran. LogP =
3,51 [Phuong phép A]. Khdi lugng (M+H) = 346.

Vi du didu ché 3: didu ché N-(1,1-dimetyl-1,3-dihydro-2,1-benzoxasilol-7-yl)quinolin-
3-amin (hop ch4t 1.010)
Budce 1: didu ché 2-[(2-bromo-3-iodobenzyl)oxy]tetrahydro-2H-pyran

B sung 25 mg (0,1 mmol) pyridini p-toluensulfonat vao dung dich chira 3,15 ¢
(10 mmol) (2-bromo-3-iodophenyl)metanol va 1,5 g (15 mmol) 3,4-dihydro-2H-pyran
trong 15 ml hdn hop diclometan: tetrahydrofuran ty 1€ 2:1. Hoén hgp phan Gng dugc
khudy & nhiét do trong phong trong thoi gian 3 ngay. Dung méi dugc loai bd trong chan
khong va phén con lai dugc hoa tan trong 200 ml diclometan. Pha hitu co dugc rira bing
dung dich nuéc NaHCO3 bdo hoa, lam kho va cb dic trong chan khong détaora4,35 g
(87%) 2-[(2-bromo-3-iodobenzyl)oxy]tetrahydro-2H-pyran duéi dang dau nhét c6 do
tinh khiét 80% duoc sir dung nguyén nhu vy cho budc tiép theo. Phén tich phd khéi -
sic ky khi: (M) = 396.
Budc 2: didu ché N—{2-brom0-3-[(tetrahydro-2H-pyran-2—y1oxy)metyl]phenyl}
quinolin-3-amin (hop chét IT.04A)

Trong lo Radleys™ khé bi kin trong agon, hén hop gdm 300 mg (2,03 mmol)
quinolin-3-amin, 962 mg (1,93 mmol) 2-[(2-bromo-3-iodobenzyl)oxy]tetrahydro-ZH-
pyran, 127mg (0,105 mmol) 4,5-bis(diphenylphosphino)-9,9-dimetylxanten
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[Xantphos] va 93 mg (0,102 mmol) tris(dibenzyliden-axeton)dipaladi(0), dwgc dun
néng & 90°C trong 6 gid. Hon hop phan tng da 1am mét dugc pha lodng bang etyl axetat
va loc qua banh loc d4t diatomit. Pha hitu co dugc cd dic trong chin khong va phén con
lai duoc tinh ché bang phap sic ky cot trén silica gel (gradien n-heptan/etyl axetat) dé
tao ra 556 mg (66%) N-{2-bromo-3-[(tetrahydro-2H-pyran-2-yloxy)-
metyl]phenyl } quinolin-3-amin duéi dang chét rin. LogP = 4,13 [Phuong phép B]. Khbi
luong (M+H) = 413.

Budc 3: didu ché N-(1,1-dimetyl-1,3-dihydro-2,1-benzoxasilol-7-yl)quinolin-3-amin
(hop chét 1.010)

Trong lo Radleys™ khé trong agon, hdn hop gdm 250 mg (0,60 mmol) N-{2-
bromo-3-[(tetrahydro-2H-pyran-2-yloxy)metyl]phenyl}quinolin-3-amin, 18 mg
(0,06 mmol) biphenyl-2-yl(di-fer¢-butyl)-phosphin, 5,3 mg (0,03 mmol)
paladi (II) clorua va 0,42 mL (2,42 mmol) N,N-diisopropyl-etylamin trong 1,5 ml NMP
khan, dugc dun néng & 80°C trong 10 phuat. Sau khi b sung tiép 374 mg (1,81 mmol)
1,2-dietoxy-1,1,2,2-tetrametyldisilan, 6ng nay dugc bit kin va khuéy & 80°C trong 36
gid. Sau d6, bd sung 1 ml axetonitril va 2 ml dung dich nuéc axit axetic 1M vao hdn
hop phan tng di 1am mat. Hon hop phan tng dugc khudy manh liét & nhiét do trong
phong trong 2 gi. Hon hop phan tmg dugc chiét bang etyl axetat (3 x 50 mL), va céc
phan chiét hitu co duge rira bang nude sau d6 bing nuéc mudi va 1am kho bang natri
sulfat. Pha hitu co duoc cb dac trong chan khong va phén con lai dugc tinh ché bang
phép sic ky cot trén silica gel (gradien n-heptan/etyl axetat) dé tao ra 150 mg dau nhdét,
Phén diu con lai ndy duoc hoa tan trong 40 ml metanol va 230 mg (1,21 mmol) axit 4-
toluensulfonic monohydrat dugc bd sung vao. Hon hgp phéan tng dugc khudy thém &
nhiét d6 trong phong trong thoi gian 4 ngdy. Dung mdi dugc loai bo trong chan khong
va phan con lai dugc pha loéng bang diclometan. Pha hitu co dugc rira bang dung dich
nuéc NaHCOs3 bio hoa, 1am khé va c¢b dic trong chan khong dé tao ra 16 mg dau nhdét.
Tinh ché bang phuong phap HPLC didu ché (gradien axetonitril / nuge + 0,1% HCO>H)
tao ra 4 mg (hiéu suét 2%) N-(1,1-dimetyl-1,3-dihydro-2,1-benzoxasilol-7-yl)-quinolin-
3-amin dudi dang diu nhét. LogP = 3,15 [Phuong phap B]. Khéi lugng (M+H) = 307.

Vi du diéu ché 4: didu ché 3-[3-flo-2-(1-metylsiletan-1-yl)phenoxy]quinolin (hop chét
1.008)
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B6 sung 122 mg (0,99 mmol) 1-clo-1-metylsiletan trong dung dich trong 4 ml THF
vao dung dich chira 100 mg (0,39 mmol) 3-(3-flophenoxy)quinolin trong 4 ml
tetrahydrofuran [THF]. Hon hop phan g dugc lam lanh dén -78°C va 0,218 ml dung
dich 2M chira lithi diisopropylamin [LDA] trong THF dugc bd sung vao tir tir. Hon hop
phan tng duoc khudy thém & -78°C trong 4 gi®. Hon hgp phan tng dugc didu chinh dén
nhiét d6 trong phong, pha lodng bang nudc va chiét bang etyl axetat. Pha hitu co duge
rira bing nudc, 1am kho bing magie sulfat va co dic trong chan khong dé tao ra 170 mg
san phim tho du6i dang ddu mau cam. Phéan con lai duoc tinh ché bing phuong phap
HPLC didu ché (gradien axetonitril / nudc + 0,1% HCO>H) dé tao ra 30 mg (hiéu suit
23%) 3-[3-flo-2-(1-metylsiletan-1-yl)phenoxy]-quinolin duéi dang d4u mau cam. LogP
= 5,39 [Phuong phap A]. Khéi lugng (M+H) = 324,
Vi du didu ché 5: didu ché 3-{2-[(4-clophenyl)(dimetyl)silyl]benzyl} quinolin (hgp chit
1.014)
Buée 1: didu ché [2-(bromometyl)phenyl](4-clophenyl)dimetylsilan (hop chét XTa.06)

Bb sung 313 mg (1,4 mmol) metansulfonyl bromua vao hdn hop chira 390 mg
(1,40 mmol) {2-[(4-clophenyl)(dimetyl)silyl]phenyl}metanol va 156 mg (1,55 mmol)
trietylamin trong 10 ml diclometan. Hon hop phén ung duoc khudy trong 4 gid & nhiét
do6 trong phong. Dung méi dugc loai bo trong chén khong, phén con lai dugc hoa tan
trong luong t6i thiéu diclometan va tinh ché bing phuong phép sic ky ct trén silica gel
(n-heptan/etyl axetat 95/5) dé tao ra 399 mg (79%) [2-(bromometyl)-phenyl](4-
clophenyl)dimetylsilan duéi dang chét rén. LogP = 5,94 [Phuong phép A]. Phan tich
phd khéi - sic ky khi: (M-CH3) = 323.
Budrc 2: didu ché 3-{2-[(4-clophenyl)(dimetyl)silyl]benzyl}quinolin (hop chét 1.014)

Trong lo vi séng 5 ml, 100 mg (0,57 mmol) axit 3-quinolylboronic dugc hoa tan
cung véi 196 mg (0,57 mmol) [2-(bromometyl)phenyl](4-clophenyl)dimetylsilan trong
3 ml 1-4-dioxan. 239 mg (1,73 mmol) kali cacbonat trong dung dich trong 1 ml nuéc
duoc bd sung vao, va hdn hop phan tmg duge dudi khi bang agon trong vai phit. 33 mg
(0,029 mmol) tetrakis(triphenyl-phosphin)paladi(0) duoc bd sung thém va hdn hop nay
duoc dun néng bang vi séng & 80°C trong 10 phut. Hdn hop phan ing da 1am mat duoc
loc qua c6t ChemElut™ (3 g) va c6t nay dugc rira tiép bang 1-4-dioxan. Cac phan chiét
hitu co dugc ¢ dic trong chan khong va phan con lai dugc tinh ché bang phép sic ky

cot trén silica gel (n-heptan/etyl axetat 90/10) dé tao ra 161 mg (68%) 3-{2-[(4-
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clophenyl)(dimetyl)silyl]benzyl}quinolin. LogP = 4,74 [Phuong phép A]. Khéi luong
(M+H) = 388.

Vi du didu ché 6: diéu ché 7,8-diflo-3-{3-flo-2-[flo(dimetyl)silylJphenoxy}-2-metyl-
quinolin (hop chét 1.032)

B sung 0,066 mL (0,519 mmol) bo triflorua dietyl eterat theo mot phan vao dung
dich chtta 200mg (0,519 mmol) {2-[(7,8-diflo-2-metylquinolin-3-yl)oxy]-6-
flophenyl}-(dimetyl)silanol trong 2 mL trong THF khan. H6n hop phan Gng duoc khudy
trong 30 phit va dé yén qua dém & nhiét do trong phong. Hon hop phéan tng duoc pha
logng bang dung dich nudc natri bicacbonat béo hoa va chiét bing diclometan. Céc phén
chiét hitu co duoc lam khd bang natri sulfat va pha hitu co dugc cd dac trong chan khong
dé tao ra 275 mg dau nhét. Phan con lai dugc tinh ché bang phuong phap HPLC didu
ché (gradien axetonitril / nude + 0,1% HCO2H). Cac phéan doan dugc bd sung vao dung
dich nuéc natri bicacbonat bdo hoa va chiét bing diclometan. Céc phén chiét hiru co két
hop dugc lam kho bang natri sulfat va cd ddc trong chin khong dé tao ra 96 mg (45%)
7,8-diﬂo—3-{3-ﬂ0-2-[ﬂo(dimetyl)silyl]phenoxy}-2-mety1quinolin duéi dang dau c6 do
tinh khiét 90%. LogP = 4,75 [Phuong phap A]. Khdi lwong (M+H) = 366.

Vi du didu ché 7: didu ché 2-clo-3-{3-flo-2-[metyl(phenyl)silyl]phenoxy}quinolin (hop
chit 1.062)
Buée 1: didu ché 3-(3-flophenoxy)quinolin (hgp chat VIIa.05) |

Trong lo vi séng 10 mL, 1 g (4,71 mmol) 3-bromoquinolin, 0,566 g (4,94 mmol)
3-flophenol va 174 mg (0,94 mmol) dipivaloylmetan dugc hoa tan trong 5 ml N,N-
dimetylaxetamit. 1 g (5,18 mmol) ddng(I) iodua va 1,697 g (5,18 mmol) xesi cacbonat
duoc bd sung tiép vao va hén hop nay duge dun néng bang vi séng & 200°C trong 1 gid.
Thir nghiém duoc Lip lai ba 14n. Cac hén hop phan mg két hop duoc pha lodng bing
etyl axetat va loc qua banh loc dit diatomit. Céc pha hitru co dugc rira b%mg nuéc, lam
kho bang magie sulfat va c6 ddc trong chén khong 8 tao ra 6,76 g diu mau nau sam.
Phin con lai duge tinh ché bang phuong phép séc ky cot trén silica gel (n-heptan/etyl
axetat 95/5 dén 85/15) dé tao ra 3,03 g (64%) 3-(3-flophenoxy)quinolin duéi dang dau
mau cam. LogP = 3,21 [Phuong phap A]. Khéi luong (M+H) = 240.
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Buée 2: didu ché 3-(3-flophenoxy)quinolin 1-oxit (hop chét VIIa.06)

Bb sung tx tr & 0°C, dung dich chta 1,80 g (6,27 mmol) axit meta-
cloperoxybenzoic [dd tinh Kkhiét 60%] trong 30 ml cloroform vao dung dichchtal5 g
(6,27 mmol) 3-(3-flophenoxy)quinolin trong 30 ml cloroform. Hon hop phén tng duoc
khudy & nhiét do trong phong trong 90 phit. Hon hop phéan tmg duoc rét vao 100 ml
dung dich nudc natri thiosulfat 1M. Pha hitu co dugc tach, rira bang nuéc va lam kho
bang magie sulfat. Co déc trong chan khong taora 2,40 g diu mau cam dué6i dang phan

con lai. Phin con lai dugc tinh ché bang phuong phép sic ky cot trén silica gel (n-
heptan/etyl axetat 65/35 dén 50/50) dé tao ra 1,30 g (78%) 3-(3- -flophenoxy)quinolin 1-
oxit duéi dang dau mau cam ma két tinh. LogP = 2,14 [Phuong phép A]. Khéi luong
(M+H) = 256.

Buée 3: didu ché 2-clo-3-(3-flophenoxy)quinolin (hop chét VIIa.01)

B sung 182 mg (2,49 mmol) DMF vao dung dich chira 1,27 g (4,98 mmol) 3-(3-
flophenoxy)quinolin 1-oxit trong 50 ml diclometan. Hdn hop phéan tng dugc lam mat
dén 0°C va 917 mg (5,98 mmol) phosphoro oxyclorua dugc b6 sung vao tir tir & 0°C.
Hbn hgp phan g dugc khudy tiép & nhiét do trong phong trong 8 giv. Hon hop phan
tmg dugc rét vao 150 ml dung dich nudc natri bicacbonat bdo hoa va chiét bang
diclometan. C4c phan chiét hitu co duge két hop va 1am kho bang magie sulfat. C6 ddc
trong chan khong tao ra 1,40 g dau mau vang. Phan con lai dugc tinh ché bing phuong
phép séc ky cot trén silica gel (n-heptan/etyl axetat 80/20) dé tao ra 1,27 g (93%) 2-clo-
3-(3-flophenoxy)quinolin duoi dang dau mau cam nhat. LogP = 3,99 [Phuong phép A].
Khéi lwong (M+H) = 274.

Bu6e 4: didu ché 2-clo-3-{3-flo-2- [metyl(phenyl)sﬂyl]phenoxy}qu1nohn (hop chét
1.062)

B4 sung 153 mg (0,91 mmol) clo(metyl)phenylsilan trong dung dich trong 4 ml
THF vao dung dich chira 100 mg (0,36 mmol) 2-clo-3-(3-flophenoxy)quinolin trong
4 ml THF. Hn hop phan tmg dugc lam lanh dén -78°C va 0,365 ml dung dich 2M chira
LDA trong THF duoc b6 sung vao tir tir. Hon hop phan tng dugc khudy thém & -78°C
trong 7 gio. Hbn hop phan Gng dugc didu chinh dén nhiét d6 trong phong, pha loang
bang nudc va chiét bing etyl axetat. Pha hitu co dugc rira bang nudc, 1am kho bing
magie sulfat va c6 dac trong chan khong dé tao ra 243 mg diu mau vang. Phén con lai

duge tinh ché bang phuong phap séc ky cdt trén silica gel (n-heptan/etyl axetat 96/4) dé
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tao ra 58 mg (38%) 2-clo-3-{3-flo-2-[metyl(phenyl)silyl]phenoxy} quinolin duéi dang
dAu mau cam nhat. LogP = 5,78 [Phuong phap A]. Khdi lugng (M+H) = 394. Tinh ché
tip phan doan thGt hai tao ra 17mg (11%) 2-clo-3-(3-flophenoxy)-4-
[metyl(phenyl)silyl]quinolin va 20 mg (13%) 6-clo-11-flo-12-metyl-12-phenyl-12H-
[1,4]benz-oxasilino[2,3-c]quinolin. LogP 1an luot = 5,90 va 5,94 [Phuong phap A].

Vi du didu ché 8: didu ché 2-metyl-3-[2-(trimetylsilyl)phenoxy]quinolin (hop chét
1.047)

Buéc 1: didu ché 1-[2-(trimetylsilyl)phenoxy]axeton (hgp chit XIV.01)

Bé sung 1,2 g (11,6 mmol) cloroaxeton [d6 tinh khiét 90%] cung véi 100 mg (0,6 mmol)
kali iodua va 1 g (7,21 mmol) kali cacbonat vao dung dich chita 1g (6 mmol) 2-
trimetylsilylphenol trong 50 ml axeton. Hén hop phan g dugc khudy & 50°C trong 7
gi®. Hon hop phan g da 1am mat dugc loc qua thuy tinh thi€u két, rira bing etyl axetat
va dung moi dugc loai bd tiép trong chan khong. Phén con lai dang dau mau cam 1,29 g
duoc tinh ché bang phwong phép sic ky cdt trén silica gel (n-heptan/diclometan 75/25)
dé tao ra 924 mg (66%) 1-[2-(trimetylsilyl)phenoxy]axeton duéi dang diu mau cam.
LogP = 1,39 [Phuong phép A]. Phan tich ph khdi - séc ky khi: khoi lugng (M) =322.

Budc 2: didu ché 2-metyl-3-[2-(trimetylsilyl)phenoxy]quinolin (hop chat 1.047)

Trong lo vi séng 5 mL, 100 mg (0,45 mmol) 1-[2-(trimetylsilyl)phenoxy]axeton
duge tron v6i 56 mg (0,45 mmol) 2-aminobenzaldehyt trong 5 ml axit axetic. Hon hop
nay duogc dun nong bang vi séng & 120°C trong 8 gio. Hon hop phan ng da 1am mat
duoc rét vao 100 ml dung dich nude chtra 7 g kali bicacbonat va chiét bing etyl axetat.
Céac phﬁn chiét hiru co dugc cd dic trong chan khong dé con lai 198 mg phén con lai
mau hoi nau. Phan con lai dugce tinh ché bang phuong phap séc ky cot trén silica gel (n-
heptan/etyl axetat 97/3 dén 90/10) dé tao ra 40mg (21%) 2-metyl-3-[2-
(trimetylsilyl)phenoxy]quinolin duéi dang ddu mau cam. LogP = 4,85 [Phuong phap
A]. Khéi lvgng (M+H) = 308.

Trong phin sau day:

CMP1 14 7,8-diflo-2-metyl-3-{2-[(trimetylsilyl)metyl]Jphenoxy } quinolin (dugc didu ché
theo mo ta trong JP2014/166991).

CMP2 13 8-clo-4-[4-flo-2-(trimetylsilyl)phenoxy]quinolin (dugc diéu ché theo mo ta
trong EP 0326330).
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CMP3 1a 7,8-diflo-4-[3-flo-2-(trimetylsilyl)phenoxy]-2-metylquinolin (duoc didu ché
theo m6 ta trong EP 0326330).

CMP4 1a 4-[3-flo-2-(trimetylsilyl)-phenoxy]-1,5-naphtyridin (dugc didu ché theo md ta
trong EP 0410762).

Vi du A: Thir nghiém té bao in vitro trén Pyricularia oryzae

Dung moi: dimetyl sulfoxit
MBbi truong nudi ciy: 14,6 g D-glucoza khan (VWR),

7,1 g pepton ndm (Oxoid),
1,4 g chét chiét ndm men nghién nhé (Merck), QSP 1 lit
Ching cdy:  Huyén phu bao tir

Céac hop chit thir nghiém dugc hoa tan trong dimetyl sulfoxit va dung dich nay
duoc sit dung dé tao ra khoang ndng do mong mudn. Nong d6 cudi cua dimetyl sulfoxit
dugc st dung trong thir nghiém 1a < 1%.

Huyén phu bao ti cia Pyricularia oryzae dugc chun bi va pha lodng dén mat @o
bao tir mong mudn.

Céac hop chit duge danh gid v& kha ning trc ché cta ching d6i v6i sy ndy mam
clia bao tir va su phat trién ciia soi nim trong thir nghiém nudi cdy 16ng. Cac hop chit
duoc bb sung véi ndng d6 mong mudn vao mdi trudng nudi cdy chira bao tir. Sau 5 ngdy
1, ddc tinh khang ndm cta cac hop chét dugc xac dinh bing céc x4c dinh phd phat trién
clia soi nAm. Kha ning e ché sy phat trién ctia nim dugc x4c dinh bing cach so sénh
c4c gi tri d6 hip thu trong céc giéng chira chat diét ném vé6i d6 hap thu trong céc giéng
déi ching khong chira chét diét nAm.

Trong thir nghiém nay, cac hgp chit theo sang ché sau thé hién hiéu qua nim trong
khoang tir 70% dén 79% & ndéng d6 20 ppm thanh phén hoat tinh: 1.125.

Trong thir nghiém nay, céc hgp chit theo sang ché sau thé hién hiéu qua ndm trong
khoang tir 80% dén 89% & ndng d6 20 ppm thanh phén hoat tinh: 1.010; 1.042; 1.099;
[.118;1.121; 1.122.

Trong thir nghiém nay, cac hop chét theo sang ché sau thé hién hidu qua nim trong
khoang tir 90% dén 100% & ndng d6 20 ppm thanh phan hoat tinh: 1.001; 1.002; 1.003;
1.004; 1.005; 1.006; 1.007; 1.008; 1.009; 1.011; 1.012; 1.013; 1.017; 1.018; 1.019; 1.020;
1.021; 1.022; 1.023; 1.024; 1.025; 1.026; 1.027; 1.028; 1.029; 1.030; 1.031; 1.032; 1.033;
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1.034; 1.035; 1.036; 1.037; 1.038; 1.039; 1.041; 1.044; 1.045; 1.046; 1.047; 1.049; 1.050;
1.051; 1.052; 1.053; 1.054; 1.056; 1.057; 1.059; 1.062; 1.063; 1.065; 1.066; 1.067; 1.069;
1.070; 1.071; 1.072; 1.073; 1.074; 1.075; 1.076; 1.077; 1.078; 1.081; 1.082; 1.084; 1.085;
1.086; 1.087; 1.088; 1.089; 1.090; 1.091; 1.093; 1.094; 1.095; 1.096; 1.097; 1.098; 1.100;
1.109;1.110; 1.111; I.112; 1.113; 1.114; 1.115; [.116; 1.120; 1.123; 1.124; 1.127; 1.129.

Trong thir nghiém nay, hop chit theo sang ché sau thé hién hiéu qua nim trong
khoang tr 90% dén 100% & ndng d6 4 ppm thanh phan hoat tinh: 1.119.

Trong thir nghiém nay, hop chét 1.024 thé hién hiéu lyc it nhat 80% khi dugc thir
nghiém & liéu 0,25 ppm hoic 0,06 ppm trong khi d6 CMP1 (hop chét c6 ciu tao gin

gibng, khong theo sang ché) thé hién hiéu luc thdp hon nhidu & cling liéu nay nhu dugc

thé hién trong bang Al.
Bang Al:
Hop chét (;ipilrll) Hiéu luc
1.024 0,25 96
1.024 0,06 89
CMP1 0,25 56
CMP1 0,06 1

Trong thir nghiém nay, cdc hop chat.019, 1.027 va 1.116 thé hién hiéu lyc it nht
90% khi duoc thir nghiém & lidu 20 ppm hozc 4 ppm trong khi d6 céc hop chit CMP2,
CMP3 va CMP4 ¢6 céu tao gan giéng (khong theo séng ché) thé hién hiéu luc thip hon

nhiéu & lidu 4 ppm, nhu duoc thé hién trong bang A2.

Bang A2:
Hiéu luc
Vidu 20 ppm | 4 ppm 1 ppm
1.019 97 98 45
CMP2 93 46 0
1.027 100 94 &5
CMP3 96 25 0
I.116 100 100 90
CMP4 44 11 0
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Vi du B: Thir nghiém ngan ngtra in vivo trén Botrytis cinerea (mdc xam)
Dung mdi: 5% thé tich dimetyl sulfoxit

| 10% thé tich axeton
Chét nhii héa: 1 pL Tween® 80 trén mot mg thanh phén hoat tinh

Céac hop chét thir nghiém dugc hoa tan va ddng héa trong hdn hop dimetyl
sulfoxit/axeton/ /Tween® 80 va sau d6 pha lodng trong nudc dén ndng d6 mong mudn.

Céc ciy dua chudt ri non dugce xir ly bang cach phun céc hop chét thir nghiémduoc
didu ché nhu da mo ta & trén. Cac cdy dbi ching chi dugc xit Iy bing dung dich nuéc
chira axeton/dimetyl sulfoxit/Tween® 8&0.

Sau thoi gian 24 gid, cac cdy dugc gdy nhiém bing cach phun 1én 14 bang huyén
phu nuée chira bao ti Botrytis cinerea. Cac cdy dua chudt ri da gy nhiém duoc U trong
thoi gian 4 dén 5 ngay & nhiét d6 17°C va do 4m twong déi 90%.

Thir nghiém dugc danh gid 4 dén 5 ngay sau khi 4. 0% c6 nghia 1 hiéu lyc tuong
ung vadi hi€u luc cua cay d6i chimg trong khi higu Iwc 100% c6 nghia la khong quan sat
thiy bénh xuét hién.

Trong thir nghiém nay, céc hop chét theo sang ché sau thé hién hiéu luc ndm trong
khoang tir 70% dén 79% & ndng d6 500 ppm thanh phén hoat tinh: 1.013; 1.033; 1.096;
I.116.

Trong thir nghiém nay, cac hop chét theo sang ché sau thé hién hiéu lyc nim trong
khoang tir 80% dén 89% & ndng d6 500 ppm thanh phén hoat tinh: 1.005; 1.053; 1.056;
1.069; 1.089.

Trong thir nghiém nay, cac hop chit theo sang ché sau thé hién hiéu lyc ndm trong
khoang tir 90% dén 100% & ndng d6 500 ppm thanh phan hoat tinh: 1.006; 1.020; 1.021;
1.022; 1.023; 1.024; 1.025; 1.026; 1.027; 1.028; 1.029; 1.030; 1.031; 1.032; 1.037; 1.040;
1.046; 1.047; 1.049; 1.054; 1.055; 1.071; 1.078; 1.079; 1.080; 1.081; 1.082; 1.084; 1.085;
1.086; 1.087; 1.088; 1.090; 1.094; 1.095; 1.097; 1.098; 1.099; 1.100.

Trong thir nghiém nay, céc hop chat 1.027 va 1.116 thé hién hiéu lyc it nhat 70%
khi duoc thir nghiém & lidu 500 ppm trong khi d6 cac hop chit CMP3 va CMP4 ¢6 céu
tao gan gidng (khong theo séng ché) khong thé hién hiéu luc & liéu 500 ppm, nhu duge
thé hién trong bang B.
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Bang B:
Vi du lidu (ppm) | Hiéu luc
1.027 500 92
CMP3 500 0
1.116 500 73
CMP4 500 0

Vi du C: Thir nghiém ngin nglra in vivo trén Leptosphaeria nodorum (1ia my)

Dung moi: 49 phan khéi lwgng N,N-dimetylaxetamit
Chét nhii hoa: 1 phén khdi luong alkylaryl polyglycol ete

Dé tao ra ché phém thich hop chira hoat chét, 1 phﬁn khdi luong hoat chit dugc
tron v6i lugng xéac dinh dung méi va chét nhii hoa, va thé dic nay dugc pha lodng b%ing
nuéc dén ndbng d6 mong mudn.

Pé thir nghiém v& hoat tinh phong ngira, céc cdy non dugc phun bing ché phim
chtra hoat chit theo ty 1& ap dung da dua ra.

Sau khi 16p phun phu di kho, cac cdy dugc phun huyén phi nu6c chira bao ti
Leptosphaeria nodorum. Céc cay duoc gift 48 gid trong phong U & khoang 20°C va do
A4m turong dbi ctia khi quyén 1a khoang 100%.

Céc cay duoc dat trong nha kinh & nhiét d6 khoang 25°C va do Am tuong dbi cua
khi quyén khoang 80%.

Thir nghiém dugc danh gid 8 ngay sau khi 0. 0% c6 nghfa 12 hiéu qué twong Ung
véi hiéu qua cua cay d6i chtng trong khi hiéu qua 100% co nghia 1a khong hé quan sat
thdy bénh xuét hién.

Trong thir nghiém nay, cac hop chét theo sang ché sau thé hién hiéu luc nam trong

Khoang tir 90% dén 100% & nong do 500 ppm thanh phan hoat tinh: 1.025; 1.026; 1.085.

Vi du D: Thir nghiém phong ngira in vivo trén Septoria tritici (bénh ddm 14 & laa mi)
Dung mdi: 5% thé tich dimetyl sulfoxit
10% thé tich axeton
Chét nhii héa: 1 pL Tween® 80 trén mot mg thanh phan hoat tinh
Céc hoat chit dugc hoa tan va ddng hoa trong hdén hop dimetyl
sulfoxit/axeton/Tween® 80 va tiép theo dugc pha loang trong nuéc t6i ndng do mong

muon.
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Cay lua mi non dugc xu ly béng cach phun hoat chit dugc didu ché nhu d3 mo ta
& trén. Cac cay ddi ching chi duge xir ly bang dung dich nudc chira axeton/dimetyl
sulfoxit/Tween® 80.

Sau thoi gian 24 gio, cac cdy duogc gy nhiém bang cach phun 1én 14 bing huyén
phil nuéc chita cac bao tir Septoria tritici. Cac cdy laa mi da gdy nhiém dugc U trong
thoi gian 72 gid ¢ nhiét 46 18°C va dd 4m tuong ddi 100% va sau d6, trong thoi gian 21
ngay & nhiét do 20°C va tai d6 4m tuong ddi 90%.

Thir nghiém dwgc danh gié 24 ngay sau khi 0. 0% c6 nghia 1a hiéu luc tuong ing
vé6i hidu luc cta ciy dbi chimg trong khi hiéu luc 100% c6 nghia la khong quan sat thy
bénh xuét hién.

Trong thir nghiém nay, cac hop chét theo sang ché sau thé hién hiéu luc ndm trong
khoang tir 70% dén 79% & ndng do 500 ppm thanh phén hoat tinh: 1.048; 1.109; L.112;
I.116.

Trong thir nghiém nay, cac hop chét theo sang ché sau thé hién hiéu lyc nim trong
Khoang tir 80% dén 89% & ndng do 500 ppm thanh phan hoat tinh: 1.024; 1.033; 1.051.

Trong thir nghiém nay, cac hop chit theo sang ché sau thé hién hiéu lyc nim trong
Khoang tir 90% dén 100% & ndng d6 500 ppm thanh phan hoat tinh: 1.025; 1.026; 1.030;
1.032;1.034;1.049; 1.081; 1.082; 1.085; 1.087; 1.090; 1.091; 1.094; 1.095;1.097; 1.117.

Trong cung diéu kién, d3 quan sat thiy kha ning bao vé cao (it nhit 80%) & lidu
500 ppm hop chit 1.024, trong khi d6 khong quan sat thiy kha ning bao vé clia hop chét
CMP1, nhu duogc thé hién trong bang D:

Béang D:
. lidu .
Hop chat Hiéu luc
P (ppm) |
1.024 500 81
CMP1 500 0

Vi du E: Thtr nghiém ngan nglra in vivo trén Venturia (tdo)
Dung moi: 24,5 phan khdi luong axeton

24,5 phan khéi lugng N,N-dimetylaxetamit
Chét nhii héa: 1 phn khdi luong alkylaryl polyglycol ete
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Dé tao ra ché phém thich hop chira hoat chét, 1 ph'?ln khdi lurong hoat chit duoc
tron voi lwgng xac dinh dung moi va chét nhil hoa, va thé dic nay dugc pha lodng bang
nude dén ndng d6 mong mudn.

Dé thir nghiém vé hoat tinh phong ngira, cdc cdy non dugc phun bang ché phim
chira hoat chét theo ty 1é 4p dung dd dua ra. Sau khi 16p phun phu da khd, cac cy duge
U v6i huyén phll nuéc chira bao tir dinh cua tic nhin gdy bénh ghé téo (Venturia
inaequalis) va sau d6 gilt 1 ngdy trong phong u & khoang 20°C va dd 4m tuwong dbi ciia
khi quyén 13 100%.

Sau d6, cac cdy dugc dat trong nha kinh & khoang 21°C va do 4m twong ddi cta
khi quyén 12 khoang 90%.

Thir nghiém dugc danh gid 10 ngay sau khi 0. 0% c6 nghia 1a hiéu qué twong Ung
v6i hi€u qua cta cay dbi ching trong khi hiéu qua 100% c6 nghia 13 khong hé quan sét
thiy bénh xuét hién.

Trong thtr nghiém nay, cac hop chét theo sang ché sau thé hién hiéu luc nim trong
khoang tir 80% dén 89% & ndng dd 250 ppm thanh phan hoat tinh: 1.031; 1.032.

Trong thit nghiém nay, cac hop chét theo sang ché sau th& hién hiéu lyc ndm trong
khoang tir 90% dén 100% & ndng d6 250 ppm thanh phan hoat tinh: 1.020; 1.021; 1.022;
1.023; 1.025; 1.026; 1.037; 1.046; 1.047; 1.049; 1.054; 1.071; 1.079; 1.082; 1.085; 1.086;
1.087; 1.088; 1.090.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thirc (I):

X

@

trong d6:

e A lavong heteroxyclyl 9, 10 hodc 11 canh hai vong ngung tu no hodc khdng no tirng
phén chira it nht 1 nguyén tir nito va tir 0 dén 4 nguyén tit khéc loai nita doc 14p

duoc chon tir danh muc g@)m N,Ovas;

e 7 dugc chon tir nhém gdm nguyén tir hydro, nguyén tir halogen, Ci-Cs-alkyl khong
duoc thé hoac dugc thé, Ci-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen
ma c6 thé giéng hodc khac nhau, C,-Cs-alkenyl khong dugce thé hoic duoc thé, Co-
Cs-halogenoalkenyl chira khong qua 9 nguyén tir halogen ma c6 thé giéng hodc khac
nhau, C»-Cg-alkynyl khong duoc thé hoic dugc thé, C»-Cs-halogenoalkynyl chita
khong qua 9 nguyén tir halogen ma c6 thé giéng hoic khac nhau, Cs-Cr-xycloalkyl
khoéng dugce thé hoac duoc thé, C4-Cr-xycloalkenyl khong dugce thé hoic duoc thé,
hydroxyl, C1-Cs-alkoxy khong dugc thé hoic dugc thé, C1-Cs-halogenoalkoxy chita
khong qué 9 nguyén tir halogen ma c6 thé giéng hozc khic nhau, aryl khong dugc
thé hodc dugc thé, heteroxyclyl khong duoc thé hoic duoc thé, formyl, C;-Cs-
alkylcacbonyl khong duoc thé hodc duge thé, (hydroxyimino)Ci-Cs-alkyl khong
dugc thé hoéic durgc thé, (C1-Cs-alkoxyimino)C1-Cs-alkyl khéng dugc thé hodc duge
thé, carboxyl, C1-Cs-alkoxycacbonyl khdng dugc thé hodic duoc thé, carbamoyl, Ci-
Cs-alkylcarbamoyl khong duoc thé hodc duge thé, di-C1-Cs-alkylcarbamoyl khong
duoc thé hodc duoc thé, amino, C;1-Cs-alkylamino khong duoc thé hodc duoc thé,
di-C;-Cs-alkylamino khong duoc thé hodc duge thé, sulfanyl, C;-Cs-alkylsulfanyl
khong duge thé hodc dugc thé, Ci-Cs-alkylsulfinyl khong dugc thé hogc duge thé,
C1-Cs-alkylsulfonyl khong duoc thé hodc dugc thé, C-Ce-trialkylsilyl khong dwoc

thé hodc dugc the, xyano va nitro;
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e nlao, 1,2, 3hodc4;
e plao,1,2,3,4hodc 5;
e L1a0,S, SO, SO, CR*R’ hoic NR® trong do

o R*va RS doc lap duoc chon tir nhém gdm nguyén tir hydro, nguyén tir halogen,
hydroxyl, Ci-Cg-alkoxy khong dugc thé hodc dugc thé va Ci-Cg alkyl khong dugc
thé hoiic dugc thé, hodc ching c6 thé cling véi nguyén ti cacbon ma ching gin

vao tao thanh nhém cacbonyl;

o R® dugc chon tir nhém gém nguyén t hydro, C1-Cs-alkyl dugc thé hodc khong
dugc thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen ma ¢6 thé
gidng hodc khic nhau, Cz-Cs-alkenyl khong duoc thé hodc dugc thé, Cr-Cs-
halogenoalkenyl chira khong qué 9 nguyén tir halogen ma c6 thé gidng hoic khac
nhau, C3-Cs-alkynyl khong dugc thé hodc dugc thé, C3-Cs-halogenoalkynyl chira
khong qua 9 nguyén tir halogen ma cé thé gidng hoic khac nhau, Cs-Cs-
xycloalkyl khong dugc thé hogc dugc thé, C3-Cr-halogenoxycloalkyl chira khong
qua 9 nguyén tir halogen ma c6 thé giéng hoic khac nhau, C3-Cr-xycloalkyl-Ci-
Cs-alkyl khong duoc thé hodc duoc thé, formyl, C1-Cs-alkylcacbonyl khong dugc
thé hodc duoc thé, C1-Cs-halogenoalkylcacbonyl chira khong qua 9 nguyén ti
halogen ma c6 thé gidng hoic khéac nhau, Ci-Cs-alkoxycacbonyl khong dugce thé
hotic dugc thé, Ci-Cs-halogenoalkoxycacbonyl chira khong quéd 9 nguyén t
halogen ma c6 thé gidng hodc khéc nhau, C1-Cs-alkylsulfonyl khong duoc thé
hoiic dugc thé, C1-Cs-halogenoalkylsulfonyl chtra khéng qua 9 nguyén tir halogen
ma c6 thé gibng hodc khac nhau, aryl-Ci-Cs-alkyl khong duge thé hodc dugc thé
va phenylsulfonyl khong dugc thé hodc duoc thé;

e X doc lap dugc chon tir nhom gbm nguyén ti halogen, C1-Cs-alkyl khong dugc thé
hodc dugc thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen ma ¢ thé
giéng hoic khac nhau, C»-Cs-alkenyl khong duoc thé hoic duogc thé, Cp-Cs-
halogenoalkenyl chira khong qué 9 nguyén tir halogen ma co6 thé gidng hoic khac
nhau, C-Cs-alkynyl khong dugc thé hodc dugc thé, Cr-Cs-halogenoalkynyl chira
khong qué 9 nguyén tir halogen ma c6 thé gidng hoic khic nhau, Cs3-Cr-xycloalkyl
khong dugce thé hodc duoc thé, C4-C7-xycloalkenyl khong dugc thé hoadc dugc thé,
hydroxyl, C1-Cs-alkoxy khong dugc thé hodc duoc thé, C1-Cs-halogenoalkoxy chira
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khong qua 9 nguyén tir halogen ma c6 thé giéng hogc khac nhau, aryl khong dugc
thé hoac dugc thé, heteroxyclyl khong duoc thé hoic duoc thé, formyl, Ci-Cs-
alkylcacbonyl khong dugc thé hoic duogc thé, (hydroxyimino)Ci-Cs-alkyl khong
duoc thé hogc duoc thé, (Ci-Cs-alkoxyimino)Ci-Cs-alkyl khong dugc thé hoic dugc
thé, carboxyl, C1-Cs-alkoxycacbonyl khong dugc thé hoic dugc thé, carbamoyl, Ci-
Cs-alkylcarbamoyl khong dugc thé hodc dugc thé, di-C1-Cs-alkylcarbamoyl khong
dugc thé hoic duoc thé, amino, Ci-Cs-alkylamino khong dugc thé hodc duoc thé,
di-C1-Cs-alkylamino khong dugc thé hodc duoc thé, sulfanyl, C1-Cs-alkylsulfanyl
khong dugc thé hoic duoc thé, C1-Cs-alkylsulfinyl khdng dugc thé hoic duge thé,
C1-Cs-alkylsulfonyl khong dugc thé hoic dugc thé, Ci-Ce-trialkylsilyl khong dugc
thé hoic dugc thé, xyano, nitro, hydroxymetyl va (tetrahydro-2H-pyran-2-
yloxy)metyl;

Y doc 1ap dugc chon tir nhom gdm nguyén tir halogen, C1-Cs-alkyl khong duoc thé
hoic duge thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen ma co thé
giéng hodc khic nhau, Cr-Cs-alkenyl khong duoc thé hoic dugc thé, C»-Cs-
halogenoalkenyl chira khong qué 9 nguyén tr halogen ma cé thé gidng hodc khac
nhau, Cz-Cs-alkynyl khong dugc thé hoic duoc thé, C-Cs-halogenoalkynyl chira
khong qua 9 nguyén tir halogen ma c6 thé gidng hoic khéac nhau, C3-Cr-xycloalkyl
khong dugc thé hoic duoc thé, C4-Cr-xycloalkenyl khong dugc thé hoic duoc thé,
hydroxyl, C1-Cs-alkoxy khong duoc thé hoic dugc thé, C1-Cs-halogenoalkoxy chira
khong qua 9 nguyén tir halogen ma co thé giéng hodc khac nhau, aryl khong duogc
thé hoic duoc thé, heteroxyclyl khong dugc thé hodc duoc thé, formyl, C1-Cs-
alkylcacbonyl khéng dugc thé hogc dugc thé, (hydroxyimino)C1-Cs-alkyl khong
duoc thé hoic duoc thé, (C1-Cg-alkoxyimino)C1-Cg-a1ky1 khong dugc thé hoac duoc
thé, carboxyl, Ci-Cs-alkoxycacbonyl khong duoc thé hoidc dugc thé, carbamoyl, Ci-
Cs-alkylcarbamoyl khong duoc thé hogic dugc thé, di-C-Cs-alkylcarbamoyl khong
duoc thé hoic duoc thé, amino, Ci-Cs-alkylamino khong duoc thé hoic duoc thé,
di-C1-Cs-alkylamino khong duoc thé hodc dugc thé, sulfanyl, C1-Cs-alkylsulfanyl
khoéng dugc thé hoic duoc thé, C1-Cs-alkylsulfinyl khong dugc thé hoic duogc thé,
C1-Cs-alkylsulfonyl khong duoc thé hosic dugc thé, Ci-Ce-trialkylsilyl khong dugc

thé hoac dugc thé, xyano va nitro;
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e R! duogc chon tir nhém gdm C;-Cs-alkyl khong duge thé hodc dugc thé, Cr-Cs-
alkenyl khong duoc thé hoiic dugc thé, Co-Cs-alkynyl khong duge thé hodic dugc thé,
C3-Cr-xycloalkyl khong dugc thé hodc dugc thé, Cs-Cr-xycloalkenyl khong dugc
thé hodc dugc thé, aryl khong duoc thé hoic duge thé va heteroxyclyl khong dugc

thé hodc dugc thé;

e R2 dugc chon tir nhém gdm hydroxyl khong duge thé hogc dugc thé, Ci-Cs-alkoxy
khong dugc thé hodc dugce thé, Ci-Cs-alkyl khong duge thé hodc duge thé, Co-Cs-
alkenyl khong dugce thé hodc dugc thé, C2-Cs-alkynyl khong dugc thé hodc duoc thé,
C3-Cr-xycloalkyl khong duoc thé hodc duoc thé, Cs-Cr-xycloalkenyl khong duoc
thé hoac duoc thé, aryl khong dugc thé hoic duoc thé va heteroxyclyl khong dugc

thé hodc dugc thé;

e KhiR! vaR? 14 C;-Cs alkyl khong dugc thé hoic dugce thé hodc Ca-Cs alkenyl khong
duoc thé hodc duoc thé, ching c6 thé ciing v6i nguyén tu silic ma ching gén vao tao
thanh vong Cs-Cs-silaxycloalkyl khong dugc thé hodc dugc thé hoic vong Cs-Cs-

silaxycloalkenyl khong dugc thé hodc duoc thé;

e R3 duoc chon tir nhém gdm nguyén tir hydro, nguyén tir halogen, C1-Cs-alkyl khong
duoc thé hodc dugce thé, Ci-Cs-halogenoalkyl chira khong quéa 9 nguyén tir halogen
ma c6 thé gibng hoic khéc nhau, C2-Cs-alkenyl khong duge thé hodc dugc thé, Co-
Cs-alkynyl khong duogc thé hoic duge thé, C3-Cr-xycloalkyl khong dugc thé hoic
duoc thé, Cs4-Cs-xycloalkenyl khong dugc thé hoic duoc thé, hydroxyl, Ci-Cs-
alkoxy khong dugc thé hodc dugc thé, aryl khong dugc thé hodc duoc thé, aryl-Ci-
Cs-alkyl khdong dugc thé hoiic duge thé, heteroxyclyl khdng dugc thé hodc duoc thé,
heteroxyclyl-Ci-Cg-alkyl khong dugc thé hodc dugc thé, hydroxy-Ci-Cs-alkyl khong
dugc thé hoidc dugc thé, C1-Cs-alkoxy-Ci1-Cs-alkyl khong duoc thé hoic dugc thé,
C;-Cs-alkylcacbonyloxy-Ci-Cs-alkyl khong dugc thé hoic dugc thé, aryloxy-Ci-Cs-
alkyl khong dugc thé hodc duoc thé, heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé
hodc duoc thé, amino-C1-Cs-alkyl khong dugc thé hodc dugc thé, C1-Cs-alkylamino-
C1-Cs-alkyl khong dugce thé hodc duoc thé, di-C1-Cs-alkylamino-Ci-Cs-alkyl khong
duge thé hodc duge thé, arylamino-C;-Cs-alkyl khong dugc thé hodc dugc thé, di-
arylamino-C;-Cg-alkyl khong duoc thé hoic dugc thé, heteroxyclylamino-Ci-Cs-
alkyl khong duoc thé hogc duge thé, C1-Cs-alkylcacbonylamino-Ci-Cs-alkyl khong
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duoc thé hodc duge thé, Ci-Cs-alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé
hoiic dugc thé, C1-Cs-alkylsulfanyl-C1-Cs-alkyl khong duge thé hogc duge thé, Ci-
Cs-alkylsulfinyl-C;-Cs-alkyl khong dugc thé hodc dugc thé, C1-Cs-alkylsulfonyl-Ci-
Cs-alkyl khong duoc thé hodc dugc thé va xyano-Ci-Cs-alkyl khong dugc thé hodc

duge thé;

e R3vaX, khi X nay nim gin SiR'R?R3, ¢6 thé, cliing v6i nguyén ti silic va nguyén tx
cacbon ma ching 14n lugt gén vao, tao thanh di vong 5, 6 hodc 7 canh, no ting phén

khong duoc thé hoac dugc thé;

e Khi R? 1a C;-Cs-alkoxy khong dugc thé hoic duge thé va R3 1a Ci-Cs-alkoxy khong
duoc thé hoic dugc thé hoic C1-Cs alkyl khong duge thé hoic duogc thé, chung c6
thé, cling v6i nguyén ti silic ma ching gén vao tao thanh di vong 5, 6 hodc 7 canh

khong dugc thé hodc duoc thé;

trong d6 mdi nhém trong s6 céc nhém duge thé co thé dugce thé bing mot hodc nhidu
phén ttr thé doc 1ap duge chon tir nhém gbdm nguyén tt halogen, nitro, hydroxyl, xyano,
amino, sulfanyl, pentaflo-AS-sulfanyl, formyl, carbamoyl, carbamat, C1-Cs-alkyl, tri(Ci-
Cs-alkyl)silyl, C3-Cr-xycloalkyl, Ci-Cs-halogenoalkyl c6 1 dén 5 nguyén tir halogen,
C3-Cs-halogenoxycloalkyl c6 1 dén 5 nguyén tir halogen, C»-Cs-alkenyl, C>-Cs-alkynyl,
C1-C8-alkylamino, di-C1-C8-alkylamino, C1-C8-alkoxy, C1-Cs-halogenoalkoxy co6 1
dén 5 nguyén tir halogen, Ci-Cs-alkylsulfanyl, Ci-Cg-halogenoalkylsulfanyl ¢4 1 dén 5
nguyén ti halogen, Ci-Cs-alkylcacbonyl, C1-Cs-halogenoalkylcacbonyl ¢6 1 dén 5
nguyén tr halogen, Ci-Cs-alkylcarbamoyl, di-C;-Cs-alkylcarbamoyl, Ci-Cs-
halogenoalkoxycacbonyl co 1 dén 5 nguyén ti halogen, C1-Cs-alkylcacbonyloxy, Ci-
Cs-halogenoalkylcacbonyloxy ¢6 1 dén 5 nguyén t&¢ halogen, Ci-Cs-
alkylcacbonylamino, C1-Cs-halogenoalkylcacbonylamino ¢6 1 dén 5 nguyén tir halogen,
C1-Cs-alkylsulfanyl, Ci-Cs-halogenoalkylsulfanyl c6 1 dén 5 nguyén tir halogen, C1-Cs-
alkylsulfinyl, Ci-Cs-halogenoalkylsulfinyl c6 1 dén 5 nguyén t& halogen, Ci-Cs-
alkylsulfonyl va C1-Cs-halogenoalkylsulfonyl c6 1 dén 5 nguyén tt halogen;

cling nhu mudi, N-oxit va cac chit ddng phan hoat dong vé mit quang hoc hodc céac chat

ddng phan hinh hoc cta noé.
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2. Hop chit theo diém 1, trong d6 Y doc 1ap dugc chon tir nhém gdm nguyén ti halogen,
C1-Ce-alkyl duoc thé hoic khong dugc thé, C1-Cs-halogenoalkyl chira khong qua 9
nguyén tir halogen ma c6 thé gidng hoic khac nhau, C1-Cs-alkoxy khong dugc thé hoic
duoc thé, C1-Cs-halogenoalkoxy chtra khong qua 9 nguyén tir halogen ma c6 thé gidng

hoac khac nhau va xyano.

3. Hop chét theo diém 1 hoic 2, trong d6 A dugc chon tir danh muc gém:

1t v
v W Y YZ/W W
AN G o T
Y g N7 >z ’ v T N7 >z QX N2
Y

Y
(A" (A?) (A%)
1
% oW oY
W =
Q > X > Y
— — N Z N\ N =
Y3 N z Y3 Y4 N
(A% (A%) (A%)
V2 Y’ V' ¥ 1
S AN =~ X N7 X
\\/N\N/ z ) "z Wz
Y & v
(A7) (A% (A%)
1 1
Yz 1 Y2 Y Y
N NNF Nz ; N7 >z ; z
(AIO) (Al 1) (AIZ)
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trong do:
W 1a CY! hodc N;
Q 12 O, S ho#ic NY® véi Y 1a nguyén tir hydro hodc Ci-Cs-alkyl khong dugc thé
hoic duoc thé;
Y, Y2, Y3, Y* va Y® doc 1ap 1a nguyén ti hydro hodc Y nhu duge xé4c dinh trong
diém 1 hoic 2;
Z nhu duoc xac dinh trong diém 1; va

m la 1, 2 hoac 3.

4. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 Z duge chon tir nhém
gbm nguyén tir hydro, nguyén tir halogen, hydroxyl, Ci-Cs-alkyl khéng duoc thé hoic
dugc thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir halogen ma cé thé gidng
hodc khac nhau, Ci-Ce-alkoxy khong dugce thé hoic dugc thé, Ci-Cs-halogenoalkoxy

chira khong qua 9 nguyén tir halogen ma c6 thé gidng hoic khic nhau va xyano.

5. Hop chét theo diém bét k¥ trong sb cac diém néu trén, trong d6 X ddc 1ap 1a nguyén

tir halogen hodc nhom Ci-Cs-alkyl khong duoc thé hoac dugc thé.
6. Hop chit theo diém bt ky trong s6 cac diém néu trén, trong d6 L 12 O hodc CHa.

7. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 n 1a 0 hodc 1.
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8. Hop chit theo diém bét ky trong s6 cac diém néu trén, trong do:

- R! I C1-Ce-alkyl khong dugc thé hodc dugce thé; va/hoic

- R? 14 C1-Ce-alkyl khong dugc thé hodc dugce thé; va/hodc

- R3 duoc chon tir nhém gdm nguyén ti hydro, Ci-Cs-alkyl khong duge thé hodc
dugc thé, C3-Cr-xycloalkyl khong dugc thé hoic dugc thé, aryl khong dugc thé hoic
duge thé, aryl-Ci-Ce-alkyl khong duoc thé hoic dugc thé, heteroxyclyl khong duoc thé
hodc dugc thé, heteroxyclyl-Ci-Ce-alkyl khong dugc thé hogc dwogc thé va hydroxyl.

9. Hop chit theo diém bat ky trong sb cac diém néu trén, trong d6 A dugc chon tir danh
muc gdbm A!, A% A3, A%, A%, A2 va A'7 nhu duge xéc dinh trong diém 3, tot hon 13
trong d6 A 1a AL.

10. Hop chét theo diém bét ky trong sb cac diém néu trén, trong d6 A 1a di vong c6 cong
thirc (A!) nhu dugc x4c dinh trong diém 3, trong do:

W 12 CY'! hodc N;

Y1 dén Y* doc 1ap 1a nguyén ti hydro, nguyén ti flo hodc nhom metyl; va

7 13 nguyén tir hydro hodc nhom metyl.

11. Ché pham phong trr vi sinh vat khong mong mudn chira mdt hodc nhiéu hop chit
c6 cong thic (I) theo diém bt ky trong sé cac didm tir 1 dén 10 va mot hodc nhiéu chét

mang chip nhén dugc.

12. Phuong phép phong trir vi sinh vat khong mong mudn giy bénh & thuc vét bao gém
budc ap dung mot hodc nhiéu hop chét c6 cong thire (1) theo didm bat ky trong sd cac
diém tir 1 d&n 10 hodc ché phdm theo diém 11 1én cac vi sinh vat nay va/hodc moi truong

sbéng ctia chung.
13. Quy trinh didu ché hop chét c6 cong thirc (I) theo diém bit ky trong sb cac diém tir

1 dén 10 bao gbém buéc:

- cho halogenoaryl ¢6 cong thirc (II) hodc mt trong sd cdc muoi cia no:
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Xn

[\ ¢
N z

ey
trong d6 A, L, n, p, X, Y va Z nhu dugc xac dinh trong diém bét ky trong sé cac diém
tir 1 dén 8 va U' 13 nguyén ti clo, nguyén tir brom, nguyén tit iot, nhom mesyl, nhém
tosyl hodc nhom triflyl, phan tng véi dan xuét disilyl c6 cong thirc (IIa):
Ri 3
2

2 /
R*—Si—SI-R
R R®

(IlTa)
trong d6 R!, R? va R® nhu dugc x4c dinh trong diém 1 hodc 8; hoic

- cho hop chét c6 cong thirc (VI) hodc mot trong sd cac mudi clia no:

Xn

X
N z

(VD
trong d6 A, L, n, p, X, Y va Z nhu dugc xéc dinh trong diém bt ky trong sd cac diém
tir 1 dén 10 va M 14 kim loai kiém ma c6 thé dugc tao phirc bing 1 dén 2 phéi tir hodic
halogenomagie ma c6 thé dugc tao phtrc bang 1 dén 2 phbi tir, phan ung v6i dan xuét

silyl c6 cong thire (I1Ib) hodc dAn xut silyl c6 cong thire (IIc):

1 2
1 R\ _/R
R\ RN
RE—si—U” , 97
RY R—si___si-R
7 07\ o
R
(ITIb) (ITlc)

trong d6 R!, R? va R? nhu dugc xé4c dinh trong diém 1 hoidc 8 va U? 1a nguyén tir clo,

nguyén tir brom, nguyén tir iot hodc Ci-Ce-alkoxy khong dugc thé hoic duge thé; hoic
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- cho hop chét c6 cong thire (VIII) hoic mot trong s6 cac mubi ctia n6 phan tng véi hop

chét c6 cong thirc (IX):

(Xn
(Xn 2

Y 3
U8 ' | o r"
a —_ S
A + _R I 3a
Sii_3a | 22R
IR /L R
N= ~Z LH R

(VIID) (IX) @
trong d6 L 1a O, S hodc NRS;

U3 1a nguyén tir clo, nguyén tir brom, nguyén tir iot, nhém mesyl, nhém tosyl hodc
nhom triflyl;

R!2 va R doc lap 1a Ci-Cs-alkyl khong dugc thé hodic duoc thé, Cp-Cs-alkenyl
khong dugc thé hodc duge thé, Cs-Cr-xycloalkyl khong dugc thé hodc duge thé, aryl
khéng duoc thé hoic duge thé hoic heteroxyclyl khong duoc thé hodc dugc thé; va

R3 13 nguyén tt hydro, Ci-Cs-alkyl khong dugc thé hoic dugc thé, Ci-Cs-
halogenoalkyl chira khéng qua 9 nguyén tir halogen ma c6 thé giéng hoic khéac nhau,
C»-Cs-alkenyl khong duoc thé hoic duoc thé, C>-Cs-alkynyl khong dugc thé hodc dugc
thé, C3-Cr-xycloalkyl khong duoc thé hodc duoc thé, C4-Cr-xycloalkenyl khong duoc
thé hodc dugc thé, aryl khong dugc thé hodc dugc thé, aryl-C-Cs-alkyl khong dugc thé
hodc dugc thé, heteroxyclyl khong duoc thé hodc duge thé, heteroxyclyl-Ci-Cs-alkyl
khong dugc thé hoic duge thé, hydroxy-Ci-Cs-alkyl khong duge thé hodc dugc thé, Ci-
Cg-alkoxy-C1-Cg-alkyl khong dugc thé hodc dugc thé, C1-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong dugc thé hodc duoc thé, aryloxy-Ci-Cg-alkyl khong dugc thé hoic dugc
thé, heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hodc duge thé, amino-Ci-Cs-alkyl
khong duoc thé hodc duoc thé, C1-Cs-alkylamino-C;-Cs-alkyl khdng dugc thé hoic
duoc thé, di-C1-Cs-alkylamino-C;-Cs-alkyl khong dugc thé hodc dugc thé, arylamino-
C1-Cs-alkyl khong duge thé hodc dugc thé, di-arylamino-Ci-Cs-alkyl khong dugc thé
hoac duogc thé, heteroxyclylamino-Ci-Csg-alkyl khong dugc thé hoac dugc thé, C1-Cs-
alkylcacbonylamino-C;-Cs-alkyl khong dugc thé hodc duoc thé, Ci-Cs-
alkoxycacbonylamino-C;-Cs-alkyl khong dugc thé hodc dugc thé, C1-Cs-alkylsulfanyl-
C1-Cs-alkyl khong duoc thé hoic dugc thé, C1-Cs-alkylsulfinyl-C1-Cs-alkyl khong dugc
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thé hodc duoc thé, C1-Cs-alkylsulfonyl-Ci-Cg-alkyl khong dugce thé hodc dugc thé hoic
xyano-C;-Cg-alkyl khdng dugc thé hoac dugc thé; va

A, n, p, X, Y, RS va Z nhu dugc x4c dinh trong diém bt ky trong s6 cac diém tir 1
dén 10; hoac
- cho hop chit c¢6 cong thirc (X) hodc mdt trong sb cac mudi ctia né phan tmg véi hop

chét c6 cong thirc (XI):

X)n
Xn

1 R1a
V A Wk S_/R“" . SiZ_s
IR ¥ L R®

N Z U4/|- R A

N Z
X) (XI) D

trong d6 L 1a CR*R’;

R* va R® doc lap 12 nguyén tir hydro hodc Ci-Cs alkyl khong dugc thé hodc duge
thé; '

U*1a nguyén tir brom, nguyén tir clo, nguyén tit iot, nhém mesyl, nhom tosyl hodc
nhém triflyl;

W!14 axit boronic, este boronic hoic kali trifloborat;

R!? va R? doc 14p 1a Ci-Cs-alkyl khong duoc thé hodc dugc thé, Cr-Cs-alkenyl
khong duoc thé hodc duoc thé, Cs3-Cr-xycloalkyl khdng dugc thé hodc duoc thé, aryl
khéng dugc thé hoic duoc thé, hoic heteroxyclyl khéng duge thé hodc dugc thé;

R%* 1a nguyén t& hydro, Ci-Cs-alkyl khong duoc thé hodc dugc thé, Ci-Cs-
halogenoalkyl chtra khong qué 9 nguyén ti halogen ma c6 thé gidng hoic khac nhau,
C,-Cs-alkenyl khong dugc thé hodc duoc thé, Co-Cs-alkynyl khong duoc thé hoic dugc
thé, C3-C7-xycloalkyl khong duoc thé hodc dugc thé, Cs-Cr-xycloalkenyl khong dugc
thé hoidc duoc thé, aryl khong dugc thé hodc dugc thé, aryl-C1-Cs-alkyl khéng dugc thé
hoic duoc thé, heteroxyclyl khong dugc thé hoic duogc thé, heteroxyclyl-Ci-Cs-alkyl
khéng dugc thé hodc dugc thé, hydroxy-Ci-Csg-alkyl khong duoc thé hodc dugc thé, Ci-
Cs-alkoxy-C1-Cs-alkyl khong dugc thé hodc duoc thé, C1-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong dugc thé hoic duogc thé, aryloxy-Ci-Cs-alkyl khong duge thé hoic duoc
thé, heteroxyclyloxy-Ci-Cs-alkyl khong dwoc thé hodc dugc thé, amino-C1-Cs-alkyl
khéng duoc thé hoic duge thé, C1-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hoic
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duoc thé, di-C1-Cs-alkylamino-C1-Cs-alkyl khong dugce thé hodc duogc thé, arylamino-
C1-Cs-alkyl khong duge thé hodc duoc thé, di-arylamino-Ci-Cs-alkyl khong dugc thé
hodc dugc thé, heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hoic dugc thé, C1-Cs-
alkylcacbonylamino-Ci-Cs-alkyl khong duoc thé hoic dugc thé, Ci-Cs-
alkoxycacbonylamino-C1-Cg-alkyl khong dugce thé hodc duoc thé, Ci-Cs-alkylsulfanyl-
C1-Cs-alkyl khong duoc thé hodc dugc thé, Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khong duge
thé holic dugc thé, Ci-Cs-alkylsulfonyl-C1-Cs-alkyl khong dugc thé hodc duge thé hodc
xyano-Ci-Cg-alkyl khong dugc thé hodc dugc thé; va

A, n, p, X, Y va Z nhu dugc xac dinh trong diém bat ky trong sb cac diém tir 1 dén
10; hodc
- cho hop chit c6 cong thirc (VIIT) hodc mot trong s6 cac mudi ctia né phan tng véi hop
chét c6 cong thire (XII):

Xn

1a

R

(Xn
3
Y v, R’ Si__aa
A - —— |23R
SII2\R3a (Y) L R
a
N Z W2 2 L R A
N

z

(VIID) (XI) (Y

trong d6 L 1a CR*R’;

R* va R® doc l4p 1a nguyén tir hydro, Ci-Cs-alkoxy khdng duge thé hodc dugc thé
ho#c Ci-Cs alkyl khong duoc thé hodc dugc thé;

U3 1a nguyén tir brom, nguyén ti clo, nguyén tir iot, nhém mesyl, nhom tosyl hodc
nhom triflyl;

W2 13 axit boronic, este boronic hoéc kali trifloborat;

Rls va R2 doc 1ap 1a Ci-Cg-alkyl khong dugc thé hoge duge thé, Ca-Cs-alkenyl
khong dugc thé hodc dugc thé, C3-Cr-xycloalkyl khong duoc thé hozc duoc thé, aryl
khong dugc thé hoic dugc thé, hoic heteroxyclyl khong dugc thé hoic dugc thé;

R32 12 nguyén tir hydro, Ci-Cs-alkyl khong duoc thé hoic duoc thé, Ci-Cs-
halogenoalkyl chira khong qué 9 nguyén ti halogen ma c6 thé gidng hodc khéc nhau,
C»-Cs-alkenyl khong duoc thé hodc dugc thé, Cr-Cs-alkynyl khong dugc thé hoic duoc
thé, C3-Cr-xycloalkyl khéng duoc thé hodc dugc thé, C4-C7-xycloalkenyl khong duoc
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thé hoic duoc thé, aryl khong dugc thé hogc dugc thé, aryl-Ci-Cs-alkyl khong dugc thé
hodc dugc thé, heteroxyclyl khong duoc thé hoic duoc thé, heteroxyclyl-Ci-Cs-alkyl
khong dugc thé hode duge thé, hydroxy-Ci-Cs-alkyl khong dugc thé hogc duge thé, Ci-
Cs-alkoxy-Ci-Cs-alkyl khong duoc thé hoic duoc thé, Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong dugc thé hodc dugc thé, aryloxy-C1-Cg-alkyl khong dugc thé hodc dugc
thé, heteroxyclyloxy-Ci-Cg-alkyl khong dugc thé hodc dugc thé, amino-Ci-Cs-alkyl
khong duge thé hodc dugc thé, Ci-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hoic
dugc thé, di-C;-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hoic dugc thé, arylamino-
C1-Cs-alkyl khong duoc thé hoic dugc thé, di-arylamino-Ci-Cs-alkyl khong duge thé
hodic duoc thé, heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hodic duoc thé, Ci-Cs-
alkylcacbonylamino-Ci-Cs-alkyl ~ khong — dugc thé hoic dugc thé, Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hoic dugc thé, C1-Cs-alkylsulfanyl-
Ci-Cs-alkyl khong dugc thé hodc duge thé, C1-Cs-alkylsulfinyl-C1-Cs-alkyl khong duge
thé hoidc duoc thé, C1-Cs-alkylsulfonyl-Ci-Cs-alkyl khong dugc thé hoic duge thé hodc
xyano-C1-Cg-alkyl khong dugc thé hogc duoc thé; va

A, n, p, X, Y va Z nhu dwgc x4c dinh trong diém bét ky trong s6 cac diém tir 1
dén 10; hoic
- cho hop chét ¢6 cong thire (XIII) hodc mét trong s6 cac mudi ciia n6 phéan tmg véi hop

chét ¢ cong thire (XIV):

X
° (X Fh
1a
1a R
T R T Si7_3a
(Y)p SI\ 3a l2\aR
+ InRE ——
NH, o R~ A_° R
£ Y |
NS
Ry NT >z
(XIID) (XIV) D)

trong d6 T 1 nguyén tir hydro, Ci-Cs alkyl khong dugc thé hoic dugce thé, C5-Cr-
xycloalkyl khong dugc thé hoic duoc thé, aryl khong dugc thé hoic dugc thé, hoic
heteroxyclyl khong duoc thé hogc duoc thé;

plao, 1,2, 3 hoic 4,

Z 1a C1-Cs-alkyl khong dugc thé hoic dugc thé, Cs-Cr-xycloalkyl khong dugce
thé hoiic dugc thé, aryl khong dugce thé hoic dugc thé hoic heteroxyclyl khong duge thé

hoac dugc thé;
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R!2 va R? doc lap la C-Cs-alkyl khong dugce thé hodc duogc thé, C,-Cs-alkenyl
khong dugc thé hoac dugc thé, C3-Cr-xycloalkyl khong duogc thé hodc duoc thé, aryl
khong dugc thé hoac dugc thé, hoic heteroxyclyl khong duoc thé hodc dugc thé;

R3? 1a nguyén tir hydro, hodc Ci-Cs-alkyl khong duoc thé hodc dugc thé, Ci-Cs-
halogenoalkyl chira khong qué 9 nguyén tir halogen ma cé thé gibng hoic khac nhau,
C»-Csg-alkenyl khong duogc thé hoic dugc thé, C»-Cg-alkynyl khdng duogc thé hodc dugc
thé, C3-Cr-xycloalkyl khong dugc thé hoic duge thé, C4-Cr-xycloalkenyl khong duge
thé hodc dugc thé, aryl khong duogc thé hoic duogc thé, aryl-C1-Cs-alkyl khong dugc thé
hoic duge thé, heteroxyclyl khong dugce thé hoic duogc thé, heteroxyclyl-C1-Cs-alkyl
khéng dugc thé hoic dugce thé, hydroxy-Ci-Cs-alkyl khong dugc thé hoic dugc thé, Ci-
Cs-alkoxy-Ci-Cs-alkyl khong duoc thé hoic dugc thé, C1-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duogc thé hodc duge thé, aryloxy-Ci-Cs-alkyl khong dugc thé hodc duoc
thé, heteroxyclyloxy-Ci-Cs-alkyl khong dwoc thé hoic dugc thé, amino-C;-Cs-alkyl
khoéng duogc thé hodc dugc thé, C1-Cs-alkylamino-C1-Cs-alkyl khéng duoc thé hoic
dugc thé, di-Ci-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hoic dugc thé, arylamino-
C1-Cg-alkyl khong duoc thé hodc dugc thé, di-arylamino-Ci-Cs-alkyl khong duge thé
hoic duge thé, heteroxyclylamino-C;-Cg-alkyl khong duoc thé hodc duoc thé, Ci-Cs-
alkylcacbonylamino-Ci-Cs-alkyl khong dugc th8 hoic dugc thé, Ci-Cs-
alkoxycacbonylamino-C;-Cs-alkyl khong duoc thé hoic dugc thé, Ci-Cs-alkylsulfanyl-
C1-Cs-alkyl khong duge thé hoic duge thé, Ci-Cs-alkylsulfinyl-Ci-Cg-alkyl khong dugc
thé hoic dugc thé, C1-Cs-alkylsulfonyl-C1-Cs-alkyl khong dugce thé hodc duogc thé, hoic
xyano-Ci-Cs-alkyl khong duoc thé hodc dugc thé; va

n, X va Y nhu dugce xac dinh trong diém 1.

14. Hop chét trung gian dé diéu ché hop chit c6 cong thirc (1) theo diém bt ky trong sb
cac didm tir 1 dén 10, trong d6 hop chat nay dugc chon tir nhém gbm:

- cac hop chét ¢6 cong thire (ITa):
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(Ila)
trong do:

L21a O, S, CH> hodc NRS;

U'1a nguyén tir clo, nguyén ti brom, nguyén tir iot, nhom mesyl, nhém tosyl hoéc
nhom triflyl;

X214 nguyén tir halogen, nhém Ci-Cg-alkyl, nhém Ci-Cs-halogenoalkyl chira 2
dén 9 nguyén tir halogen ma c6 thé gidng hoic khac nhau, nhém Ci-Cs-alkoxy, nhém
C1-Cs-halogenoalkoxy chira khéng qué 9 nguyén tir halogen ma c6 thé gidng hoic khéc
nhau, nhém C;-Cs-alkylsulfanyl, nhom C;-Cg-halogenoalkylsulfanyl chira khong qua 9
nguyén tir halogen ma c6 thé giéng hoic khac nhau hogc xyano;

7 13 nguyén ti hydro, nguyén tr halogen, nhém Ci-Cs-alkyl, nhom Ci-Cs-
halogenoalkyl chira khéng qué 9 nguyén tir halogen ma c6 thé gibng hodc khéc nhau,
nhém Ci-Cs-alkoxy, nhom Ci-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen
ma c6 thé gibng hodc khac nhau, nhém Ci-Cs-alkylsulfanyl, hodc nhém Ci-Cs-
halogenoalkylsulfanyl chtra khong qué 9 nguyén tir halogen ma c6 thé gidng hodc khac
nhau; va

n, p, Y va Ré nhu dugc xac dinh trong diém bét ky trong s6 cac diém tir 1 dén 10,
vé6i didu kién 1 hop chét c6 cong thirc (ITa) khong phai 1a:

- 3-(2-clobenzyl)-2-metoxy-6-(pyridin-3-yl)quinolin [1574532-60-7],
- 3-clo-4-(quinolin-3-ylamino)benzonitril [1407301-89-6],

- 8-flo-3-(3-flo-2-iodophenoxy)quinolin [1314012-45-7],

- 3-[(2-bromophenyl)sulfanyl]quinolin [1299398-51-8],

- N-(2-clophenyl)quinolin-3-amin [1021328-11-9],

- 6-bromo-3-(2-clobenzyl)-2-metoxyquinolin [930406-96-5],

- 2-clo-3-(2-clobenzyl)-6-floquinolin [924658-62-8],

- 2-clo-3-(2-clobenzyl)quinolin [924658-58-2],

- N-[2-bromo-5-(triflometyl)phenyl]quinolin-3-amin [891779-92-3],
- N-(2-bromo-4-clophenyl)quinolin-3-amin [891779-90-1],

- N-(2-bromo-4-metylphenyl)quinolin-3-amin [891779-88-7],

- 3-(2-bromo-4,5-dimetoxybenzyl)quinolin-4-ol [856100-31-7],

- 3-(2-bromo-4,5-dimetoxybenzyl)-4-cloquinolin [856089-71-9],

- 3-(2-clobenzyl)-4-phenyl-8-(triflometyl)quinolin [854770-03-9],
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- N-(2-bromophenyl)quinolin-3-amin [848086-11-3],
- 3-[(2-clophenyl)sulfanyl]-8-nitroquinolin [607743-29-3]; va
- 3-bromo-4-(quinolin-3-ylamino)benzonitril [1551935-00-2];

- c4c hop chét c6 cong thire (IIb) ciing nhu mudi chip nhan dugc cla ching:
<

1

U
N L?
AN
N ya

(IIb)
trong do:

L21a O, S, CHy hoic NRS;

U!1a nguyén tir clo, nguyén tr brom, nguyén tir iot, nhém mesyl, nh6m tosyl hodc
nhom triflyl;

X213 nguyén tir halogen, nhém Ci-Cs-alkyl, nhém Ci-Cs-halogenoalkyl chira 2
dén 9 nguyén tir halogen ma ¢6 thé gidng hoic khic nhau, nhom Ci-Cs-alkoxy, nhom
C1-Cs-halogenoalkoxy chtra khong qua 9 nguyén tir halogen ma co6 thé giéng hodc khéc
nhau, nhém C1-Cs-alkylsulfanyl, nhém Ci-Cs-halogenoalkylsulfanyl chtta khong qué 9
nguyén tr halogen ma co thé gidng hoic khic nhau, hodc xyano;

7?12 nguyén ti hydro, nguyén tit halogen, nhém Ci-Cs-alkyl, nhém Ci-Cs-
halogenoalkyl chira khong qué 9 nguyén tir halogen ma c6 thé gidng hoic khéac nhau,
nhém C1-Cs-alkoxy, nhém Ci-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen
ma c6 thé gidng hoic khac nhau, nhém Ci-Cs-alkylsulfanyl, hodc nhom Ci-Cs-
halogenoalkylsulfanyl chira khong qué 9 nguyén tir halogen ma c6 thé gidng hoic khac
nhau; va

n, p, Y va R® nhu duge xac dinh trong diém bét k¥ trong s6 cac diém tir 1 dén
10,
vé6i didu kién 13 hop chit c6 cong thirc (IIb) khong phai la:

- 2-(2-clophenoxy)-3-metylquinoxalin [1792986-07-2],

- 2-bromo-3-[(2-bromo-4-clophenyl)sulfanyl]quinoxalin [1674381-01-1],
- 2-bromo-3-(2-bromo-4-clophenoxy)quinoxalin [1674380-91-6],

- 2-(2-iodophenoxy)quinoxalin [1055190-73-2],
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- N-[2,6-diclo-4-(triflometyl)phenyl]-3-(triflometyl)quinoxalin-2-amin [803726-
02-5],

- N-(2-clophenyl)-3-metylquinoxalin-2-amin [438481-21-1],

- 2-[(2-clophenyl)sulfanyl]-3-(triflometyl)quinoxalin [338773-65-2],

- 2-[(2-clophenyl)sulfanyl]quinoxalin [338394-57-3],

- 2-(2-bromophenoxy)quinoxalin [223592-42-5],

- 2-(2-clophenoxy)quinoxalin [223592-28-7],

- N-(2,4-diclophenyl)quinoxalin-2-amin [128499-91-2], va

- 2-(2-clobenzyl)quinoxalin [108852-34-2];

- cac hop chét ¢ cong thire (IVa) cling nhu mudi chip nhan duge cia ching:

0 )n

trong do:

L*1a 0, S, CH; hoic NRS;

X¢1a nguyén tir halogen, nhom Ci-Cs-alkyl, nhom C1-Cs-halogenoalkyl chira
khong quéa 9 nguyén tir halogen ma co thé gidng hoic khac nhau, nhém Ci-Cg-alkoxy,
nhém C1-Cs-halogenoalkoxy chira khdng qua 9 nguyén tir halogen ma c6 thé gidng hoic
khéac nhau, nhém Ci-Cg-alkylsulfanyl, nhom C1-Cs-halogenoalkylsulfanyl chita khong
qua 9 nguyén tir halogen ma c6 thé giéng hodc khac nhau, hodc xyano; va

7 duoc chon tir nhém gdm nguyén tir hydro, nguyén tir halogen, Ci-Cs-alkyl
khéng duoc thé hodc duge thé, C1-Cs-halogenoalkyl chira khong qua 9 nguyén tir
halogen ma co thé gidng hodc khic nhau, C,-Cs-alkenyl khong duoc thé hogc dwoc thé,
C,-Cs-halogenoalkenyl chira khong qua 9 nguyén tr halogen ma c6 thé gidng hozc khac
nhau, C»-Cs-alkynyl khong duoc thé hodc duoc thé, C>-Cs-halogenoalkynyl chira khong
qua 9 nguyén tr halogen ma c6 thé gidng hoic khac nhau, C3-Cr-xycloalkyl khong duogc
thé hoic duoc thé, C4-C7-xycloalkenyl khong dugc thé hoadc dugc thé, hydroxyl, Ci-Cs-
alkoxy khong duoc thé hoic duogc thé, Ci-Cs-halogenoalkoxy chira khong qué 9 nguyén

tir halogen ma c6 thé gidng hoic khac nhau, heteroxyclyl khong dugc thé hoic dugc thé,
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formyl, C1-Cs-alkylcacbonyl khong dugc thé hosc dugc thé, (hydroxyimino)Ci-Cs-alkyl
khong duogc thé hozc dugc thé, (C1-Cs-alkoxyimino)Ci-Cs-alkyl khéng dugce thé hoic
duoc thé, carboxyl, C1-Cs-alkoxycacbonyl khong duoc thé hodc duoc thé, carbamoyl,
C1-Cs-alkylcarbamoyl khong dugc thé hoic dugc thé, di-Ci-Cs-alkylcarbamoyl khong
duoc thé hoidc dugc thé, amino, C1-Cs-alkylamino khong duoc thé hoic dugc thé, di-Ci-
Cs-alkylamino khong dugc thé hodc dugc thé, sulfanyl, C1-Cg-alkylsulfanyl khong dugc
thé hoic duoc thé, C;-Cs-alkylsulfinyl khong dugc thé hoic dugc thé, C;-Cs-
alkylsulfonyl khong duoc thé hoic dugc thé, C1-Ce-trialkylsilyl khong dugc thé hodc
duoc thé, Xyano va nitro;
n, p, Y, va R® nhu duge x4c dinh trong didm bét ky trong sé cac diém tir 1 dén

10;
v6i didu kién 12 hop chét c6 cong thirc (IVa) khong phai la:

- 2-clo-6-[(8-floquinolin-3-yl)oxy]anilin [1417 192-69-8],

- 2-flo-6-[(8-floquinolin-3-yl)oxy]anilin [1417 192-68-7],

- 4-[3-(2-aminophenoxy)-7-chloroquinolin-4-y1]-5-metoxy-2-mety1-2,4-dihydro-

3H-1,2,4-triazol-3-on [1099507-90-0],

- 3-[(2-aminophenyl)sulfanyl]-6-clo-4-phenquuinolin—2(IH)-on [727373-79-7],

va

- 2-[(2-metylquinolin-3-yl)metyl] anilin [412336-26-6];

- cac hop chit c6 cong thirc (Va) ciing nhu mudi chip nhan dugc ctia chung:

Xn
e
I
> o~
A
N >z
(Va)

trong do:
1212 O, S, CHz hodc NR®; va
n, p, X, Y, Z va R® nhu dugce xdc dinh trong diém bét ky trong sb cac diém tir 1
dén 10,
v6i didu kién 12 hop chét c6 cong thirc (Va) khong phai la:
- N- [2,6-dinitro-4-(triﬂometyl)phenyl] quinolin-3-amin [163 8502-56-3],
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- N-(2,4-dinitrophenyl)quinolin-3-amin [1638502-54-1],
- 3-(3-clo-2-nitrophenoxy)-8-floquinolin [1417192-66-5],
- 8-flo-3-(3-flo-2-nitrophenoxy)quinolin [1417192-65-4],
- 3-(2-nitrophenoxy)quinolin [1417192-64-3],
- N-(4,6-dimetyl-2-o0x0-1,2-dihydroquinolin-3-y1)-N-(5-metyl-2,4-dinitrophenyl)
axetamit [107403-93-0],
- N-(4,6-dimetyl-2-o0x0-1,2-dihydroquinolin-3-yl)-N-(2-nitrophenyl)axetamit
[107403-92-9],
- 4,6-dimetyl-3-[(5-metyl-2,4-dinitrophenyl)amino]quinolin-2(1H)-on [107403-
91-8],
- 4,6-dimetyl-3-[(2-nitrophenyl)amino]quinolin-2(1H)-on [107403-90-7],
- 3-[(2-nitrophenyl)sulfanyl]quinolin [100461-52-7];
- 4-[(7-methoxyquinolin-3-yl)amino]-5-nitrophtalonitril [540512-77-4], va
- N-(4-bromo-2-nitrophenyl)quinolin-3-amin [1408734-82-6];
- c4c hop chét c6 cong thire (VIIa):

F
H
LC
(Y) D
Y
p NT
(VIla)
trong do:
L°1a O hoac S;

X°1a nguyén tir halogen, nhom Ci-Cg-alkyl, nhom C;-Cs-halogenoalkyl chia
khong qua 9 nguyén tir halogen ma c6 thé gidng hoic khac nhau, nhém C;-Cs-alkoxy,
nhom C;-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen ma c6 thé giéng hoic
khac nhau, nhém C;-Cs-alkylsulfanyl, nhom Ci-Cg-halogenoalkylsulfanyl chira khong
qué 9 nguyén tr halogen ma co thé gibng hoic khac nhau, hoic xyano;

7% 1a nguyén ti hydro, nguyén tir halogen, nhém C;-Cs-alkyl, nhém C;-Cs-
halogenoalkyl chtrta khong qua 9 nguyén tir halogen ma c6 thé gidng hodc khic nhau,

nhém C;-Cs-alkoxy, nhom Ci-Cg-halogenoalkoxy chita khong qué 9 nguyén tir halogen
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ma c6 thé gibng hoic khic nhau, nhém Ci-Cs-alkylsulfanyl, hodc nhém C;-Cs-
halogenoalkylsulfanyl chira khong qué 9 nguyén tir halogen ma c6 thé giéng hoic khéic
nhau; va

n, p va Y nhu dugc xé4c dinh trong diém bt k}‘} trong sb cac diém tir 1 dén 10,
v6i diéu kién 13 hop chét c6 cong thirc (VIIa) khong phai la:
- 3-[(3-flophenyl)sulfanyl]quinolin [1299398-31-4],
- 8-clo-3-[(3-flophenyl)sulfanyl]quinolin [1060579-26-1],
- 3-[(3-flophenyl)sulfanyl]-8-iodoquinolin [607743-40-8],
- 3-[(3-flophenyl)sulfanyl]quinolin-8-amin [607743-39-5], va
- 3-[(3-flophenyl)sulfanyl]-8-nitroquinolin [607743-33-9]; va

- cac hop chit c6 cong thirc (VIIb) ciing nhur mudi chép nhan duoc cia ching:

Xn

H
N. LS
o NZ N7

(VIIb)
trong do:

L°1a O hoiac S;

X°1a nguyén tr halogen, nhom Ci-Cs-alkyl, nhom C;-Cs-halogenoalkyl chira
khong qué 9 nguyén tir halogen ma c6 thé gidng hoic khac nhau, nhém Ci-Cs-alkoxy,
nhom Ci-Cs-halogenoalkoxy chira khong qua 9 nguyén tir halogen ma co thé gidng hoic
khac nhau, nhom C;-Cs-alkylsulfanyl, nhém Ci-Cg-halogenoalkylsulfanyl chira khong
qua 9 nguyén tir halogen ma c6 thé giéng hoic khac nhau, hoic xyano;

7% 1a nguyén tir hydro, nguyén tir halogen, nhém C;-Cs-alkyl, nhém C;-Cs-
halogenoalkyl chira khong qua 9 nguyén tr halogen ma c6 thé gidng hoic khic nhau,
nhom Ci-Cs-alkoxy, nhom Ci-Cs-halogenoalkoxy chira khong qué 9 nguyén tir halogen
ma c6 thé gibng hoic khac nhau, nhém Ci-Cs-alkylsulfanyl, hodc nhém Ci-Cs-
halogenoalkylsulfanyl chira khong qué 9 nguyén tir halogen ma c6 thé giéng hoic khac
nhau; va

n, p va Y nhu duoc x4c dinh trong diém bat ky trong s§ céc diém tir 1 dén 10,
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v6i didu kién 13 hop chét c6 cong thirc (VIIb) khong phai 1a 2-(4-clo-3-flophenoxy)-3-
metylquinoxalin [477870-89-6];

trong d6 mdi nhém trong s6 cac nhém duogc thé co thé dugc thé bing mot hoidc nhiéu
phan tir thé doc 13p duge chon tir nhém gdm nguyén tir halogen, nitro, hydroxyl, xyano,
amino, sulfanyl, pentaflo-AS-sulfanyl, formyl, carbamoyl, carbamat, Ci-Cs-alkyl, tri(Ci-
Cs-alkyl)silyl, C3-C7-xycloalkyl, Ci-Cs-halogenoalkyl c6 1 dén 5 nguyén tir halogen,
C3-Cs-halogenoxycloalkyl c6 1 dén 5 nguyén tir halogen, C»-Cs-alkenyl, C2-Cs-alkynyl,
C1-Csg-alkylamino, di-C1-Cg-alkylamino, C1-Cs-alkoxy, Ci-Cs-halogenoalkoxy c6 1 dén
5 nguyén tir halogen, Ci-Cs-alkylsulfanyl, Ci-Cs-halogenoalkylsulfanyl co 1 dén 5
nguyén tt halogen, Ci-Cs-alkylcacbonyl, Ci-Cs-halogenoalkylcacbonyl c6 1 dén 5
nguyén tir halogen, Ci-Cs-alkylcarbamoyl, di-C;-Cs-alkylcarbamoyl, C1-Cs-
halogenoalkoxycacbonyl c6 1 dén 5 nguyén tir halogen, Ci-Cs-alkylcacbonyloxy, Ci-
Cs-halogenoalkylcacbonyloxy c¢c6 1 dén 5 nguyén tt halogen, Ci-Cs-
alkylcacbonylamino, C1-Cg-halogenoalkylcacbonylamino ¢6 1 dén 5 nguyén tit halogen,
C1-Cs-alkylsulfanyl, C;1-Cg-halogenoalkylsulfanyl c6 1 dén 5 nguyén tix halogen, C1-Cs-
alkylsulfinyl, C1-Cs-halogenoalkylsulfinyl c6 1 dén 5 nguyén tir halogen, C1-Cs-alkyl-
sulfonyl va C1-Cs-halogeno-alkyl-sulfonyl ¢6 1 dén 5 nguyén tir halogen.

15. Hop chit duoc chon tir nhém bao gém:
- hop chét c6 cong thirc (IXa):

X
/Me
Si
~3a
LbH I\|/le R
(IXa)

trong do:

X" 1a nguyén ti hydro, nguyén tir clo hodc nguyén tir flo;

P12 0O, SvaNH; va

R3? 1a nguyén tir hydro; hodc C1-Cs-alkyl khong dugc thé hoic dugc thé; C1-Cs-
halogenoalkyl chira khéng qua 9 nguyén tir halogen ma c6 thé gidng hodc khéac nhau;
C»-Csg-alkenyl khong duoc thé hoidc duoc thé; C,-Cs-alkynyl khong dugc thé hodc dugc
thé; Cs3-Cr-xycloalkyl khong dugc thé hodc duoc thé; C4-Cr-xycloalkenyl khong dugc
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thé hodc dugc thé; aryl khong dugc thé hodc duoc thé; aryl-Ci-Cs-alkyl khong duoc thé
hodc dugc thé; heteroxyclyl khong dugc thé hodc dugc thé; heteroxyclyl-C1-Cs-alkyl
khong dugc thé hodc duoc thé; hydroxy-Ci-Cs-alkyl khong dugc thé hoic duogc thé; Cs-
Cs-alkoxy-Ci-Cg-alkyl khong dugc thé hoic dugc thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duogc thé hodc duoc thé; aryloxy-C1-Cg-alkyl khong dugc thé hodc duogc
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; amino-Ci-Cs-alkyl
khong dugc thé hodc duoc thé; C1-Cs-alkylamino-Ci-Cs-alkyl khong dugc thé hoic
duoc thé; di-Ci-Cs-alkylamino-C;-Cs-alkyl khdng dugc thé hoic duoc thé; arylamino-
C1-Cs-alkyl khong dugce thé hoic dugc thé; di-arylamino-Ci-Cs-alkyl khong dugc thé
hodc dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hodic duogc thé; C1-Cs-
alkylcacbonylamino-Ci-Cs-alkyl  khong  duoc thé hoic duwoc thé; Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong duge thé hoic dugc thé; Ci-Cs-alkylsulfanyl-
Ci-Cs-alkyl khong dugc thé hodc duge thé; Ci-Cg-alkylsulfinyl-Ci-Cs-alkyl khong dugc
thé hoic dugc thé; C1-Cs-alkylsulfonyl-C1-Cs-alkyl khong dugc thé hoic duoc thé hodc
xyano-Ci-Cs-alkyl khdng dugc thé hoic dugc thé;
véi didu kién 12 hop chit c6 cong thirc (IXa) khong phai la:

- 2-[dimetyl(phenyl)silyl]anilin [1819368-37-0],

- 3-flo-2-(trimetylsilyl)phenol [1808920-27-5],

- 3-clo-2-(trimetylsilyl)phenol [1808920-08-2],

- 2-[heptyl(dimetyl)silyl]Janilin [1427772-62-0],

- 2-[hexyl(dimetyl)silyl]anilin [217662-68-5],

- 2,2'-(dimetylsilandiyl)diphenol [122397-35-7],

- 2,2'-(dimetylsilandiyl)dibenzenthiol [117526-69-9],

- 2-{dimetyl[(trimetylsilyl)metyl]silyl}benzenthiol [1 17526-66-6],

- 2-[tert-butyl(dimetyl)silyl]benzenthiol [1 17526-58-6],

- 2-[tert-butyl(dimetyl)silyl]phenol [82772-29-0],

- 2-(trimetylsilyl)anilin [57792-17-3],

- 2-(dimetylsilyl)phenol [33367-00-9],

- 2-(trimetylsilyl)benzenthiol [33356-45-5],

- 2-(trimetylsilyl)phenol [15288-53-6]; va

- 2-[alyl(dimetyl)silyl]benzenthiol [699532-17-7];
- hop chét c6 cong thirc (XIa):
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(XTa)
trong do:
X® 12 nguyén tir hydro, nguyén tir clo hodc nguyén tir flo;
U*1a nguyén tir brom, nguyén tir clo, nguyén tit iot, nphém mesyl, nhém tosyl hodc
nhém triflyl; va
R32 1a nguyén tir hydro; ho#ic Ci-Cs-alkyl khong duoc thé hodc duoc thé; C1-Cs-
halogenoalkyl chira khong qua 9 nguyén ti halogen ma c6 thé gidng hodc khac nhau;
C»-Cs-alkenyl khong duoc thé hodc duoc thé; Co-Cs-alkynyl khong duoc thé hodc dugce
thé; C3-Cr-xycloalkyl khong dwoc thé hodc dugc thé; C4-Cr-xycloalkenyl khong duoc
thé hoic dugc thé; aryl khéng duge thé hoic dugc thé; aryl-Ci-Cs-alkyl khong dugc thé
hoic dugc thé; heteroxyclyl khong dugc thé hodc duoc thé; heteroxyclyl-Ci-Cs-alkyl
khong dugc thé hodic duoc thé; hydroxy-Ci-Cg-alkyl khong dugc thé hodc duge thé; Ci-
Cs-alkoxy-Ci-Cs-alkyl khong duogc thé hodc dugc thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duoc thé hoic duoc thé; aryloxy-Ci-Cs-alkyl khéng dugc thé hoic dugc
thé; heteroxyclyloxy-Ci-Cg-alkyl khong dugc thé hoic duoc thé; amino-Ci-Cg-alkyl
khong dugc thé hodc dugc thé; Ci-Cs-alkylamino-Cq-Cg-alkyl khong dugc thé hodc
dugce thé; di-Ci-Cs-alkylamino-C1-Cs-alkyl khong dugc thé hodc dwgc thé; arylamino-
C1-Cs-alkyl khong duge thé hodc dugc thé; di-arylamino-Ci-Cs-alkyl khéng duge thé
hodc dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong duge thé hodc duoc thé; Ci-Cs-
alkylcacbonylamino-Ci-Cg-alkyl khong dugc thé hodc duogc thé; Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong duoc thé hodc dugc thé; C1-Cs-alkylsulfanyl-
C1-Cs-alkyl khdng dugce thé hodc dugc thé; C1-Cs-alkylsulfinyl-C;-Cs-alkyl khong duoc
thé hodc duoc thé; C1-Cs-alkylsulfonyl-C-Cg-alkyl khong dugc thé hodc duoc thé holic
xyanoJSPCk%ﬂkylkhéngdugcthéhoécdUQcthé
vé6i didu kién 12 hop chit c6 cong thire (XIa) khong phai la:
- [2-(clometyl)phenyl](trimetyl)silan [1379234-14-6],
- [2-(bromometyl)phenyl](3-clopropyl)dimetylsilan [130284-14-9],
- [2-(iodometyl)phenyl](trimetyl)silan [126328-94-7],
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- [2-(bromometyl)phenyl](clometyl)dimetylsilan [54848-87-2],
- bis[2-(bromometyl)phenyl](dimetyl)silan [19421-15-9], va
- [2-(bromometyl)phenyl](trimetyl)silan [17903-43-4];
- hop chét ¢6 cong thic (XIIa):
Xn
/Rm
2 ziz}lf"3
(XIIa)
trong do6:

W2 14 axit boronic, este boronic ho#c kali trifloborat;

R!2 va R% doc 1ap 1a C1-Cs-alkyl khong duoc thé hoic duge thé, C,-Cs-alkenyl
khong duge thé hodc duogc thé, C3-Cr-xycloalkyl khong duge thé hodc dugce thé, aryl
khoéng dugce thé hodc dugc thé, heteroxyclyl khong dugc thé hodc duoc thé;

R 1a nguyén tt hydro hodc Ci-Cs-alkyl khong dugc thé hodc duoc thé; Ci-Cs-
halogenoalkyl chira khong qua 9 nguyén tir halogen ma cé thé gidng hoic khac nhau;
C»-Cs-alkenyl khong duoc thé hodc dugc thé; C»-Cg-alkynyl khong dugc thé hodc dugc
thé; C3-Cr-xycloalkyl khong duoc thé hodc duoc thé; Cs-Cr-xycloalkenyl khong duge
thé hoidc dugc thé; aryl khong duoc thé hodc dugc thé; aryl-C;-Cs-alkyl khong dugc thé
hodc duoc thé; heteroxyclyl khong duoc thé hodc dugc thé; heteroxyclyl-C1-Cs-alkyl
khoéng duoc thé hodic dugc thé; hydroxy-Ci-Cs-alkyl khong dugc thé hoic dugc thé; C1-
Cs-alkoxy-Ci-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duoc thé hoic duge thé; aryloxy-Ci-Cs-alkyl khong dugc thé hogc duge
thé; heteroxyclyloxy-Ci-Cs-alkyl khong dugc thé hoic duoc thé; amino-C;-Cs-alkyl
khéng dugc thé hoic duoc thé; Ci-Cs-alkylamino-Ci-Cs-alkyl khong duoc thé hoic
duge thé; di-Ci-Cs-alkylamino-Ci-Cs-alkyl khong duoc thé hodc dugc thé; arylamino-
C1-Cs-alkyl khong duoc thé hodc dugc thé; di-arylamino-C1-Cs-alkyl khdng dugc thé
hodc dugc thé; heteroxyclylamino-C;-Cg-alkyl khong duoc thé hodc duogc thé; C1-Cs-
alkylcacbonylamino-Ci-Cg-alkyl khong dugc thé hoac duwoc thé; Ci-Cs-
alkoxycacbonylamino-C;-Cs-alkyl khong dugc thé hoidc dugc thé; Ci-Cs-alkylsulfanyl-
C1-Cs-alkyl khong duoc thé hoiic dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khong duoc
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thé hodc duoc thé; Ci-Cs-alkylsulfonyl-C1-Cs-alkyl khong duogc thé hodc dugc thé; hoic
xyano-Ci-Cs-alkyl khong duoc thé hodc dugc thé; va
n va X nhu duoc xé4c dinh trong diém bét ky trong sé cac diém tir 1 dén 10;
v6i didu kién 13 hop chét c6 cong thic (XIIa) khong phai Ia:
- dimetyl{2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl]phenyl }silan
[1639367-72-8],
- metyl(phenyl){2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)metyl]phenyl}silan [1639367-73-9], va
- diphenyl{2-[(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl]phenyl } silan
[1639367-74-0]; va

- hop chét ¢6 cong thirc (XIV) ciing nhwr mudi chip nhén dwgc cta né:

(XIV)
trong do6:

R!2 va R% doc lap 1a C1-Cs-alkyl khong duoc thé hoic duogc thé, Ca-Cs-alkenyl
khong duogc thé hodc duogc thé, Ci-Cr-xycloalkyl khong duoc thé hoic dugc thé, aryl
khéng duoc thé hodc duge thé, heteroxyclyl khong dugc thé hoic duoc thé;

R 14 nguyén tir hydro; hodc C;-Cs-alkyl khong dugc thé hodc duoc thé; C-Cs-
halogenoalkyl chira khong qua 9 nguyén tir halogen ma cé thé giéng hodc khac nhau;
C»-Cs-alkenyl khong duge thé hodc dugc thé; Co-Cs-alkynyl khong duoc thé hodc duoc
thé; C3-Cr-xycloalkyl khong duoc thé hodc duogc thé; Cs-Cr-xycloalkenyl khong dugc
thé hodc dugc thé; aryl khong duoc thé hoic duoc thé; aryl-Ci-Cs-alkyl khong duogc thé
hoic duoc thé; heteroxyclyl khong dugc thé hodic dugc thé; heteroxyclyl-Ci-Cs-alkyl
khong dugc thé hoic duoc thé; hydroxy-Ci-Cs-alkyl khéng duogc thé hoic duoc thé; Ci-
Cs-alkoxy-C1-Cs-alkyl khong duoc thé hodc duge thé; Ci-Cs-alkylcacbonyloxy-Ci-Cs-
alkyl khong duogc thé hoidc dugc thé; aryloxy-Ci-Cs-alkyl khong dugc thé hodc dugc
thé; heteroxyclyloxy-Ci1-Cs-alkyl khoéng duoc thé hoic duoc thé; amino-Ci-Cs-alkyl
khoéng dugc thé hodc duoc thé; Ci1-Cs-alkylamino-Ci-Cg-alkyl khong duoc thé hoic
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duoc thé; di-Ci-Cs-alkylamino-Ci-Cg-alkyl khong dugc thé hoic dugc thé; arylamino-
C1-Cs-alkyl khong duoc thé hoje duge thé; di-arylamino-Ci-Cs-alkyl khong dugc thé
hodc dugc thé; heteroxyclylamino-Ci-Cs-alkyl khong dugc thé hogc dugc thé; Ci-Cs-
alkylcacbonylamino-C1-Cg-alkyl khong duoc thé hoic dugc thé; Ci-Cs-
alkoxycacbonylamino-Ci-Cs-alkyl khong dugc thé hoic dugce thé; C-Cs-alkylsulfanyl-
C1-Cs-alkyl khong dugc thé hodc dugc thé; Ci-Cs-alkylsulfinyl-Ci-Cs-alkyl khong dugc
thé hodc duoc thé; C1-Cs-alkylsulfonyl-C1-Cs-alkyl khong dugc thé hoadc dugc thé hoic
xyano-C1-Cs-alkyl khong duoc thé hodc duoc thé;
va n, X va Z nhu duoc xac dinh trong diém bét ky trong s6 cac diém tir 1 dén 10;

v6i didu kién 12 hop chét ¢6 cong thirc (XIV) khong phai la:

- 2-[2-bromo-6-(trimetylsilyl)phenoxy]-1-phenyletanon [91 8304-52-6],

- metyl {2-[metoxy(dimetyl)silyl]phenoxy}axetat [187871-83-6],

- N—[2—(dimetylamin_o)etyl]-2-[2-(trimetylsilyl)phenoxy]axetamit [126485-69-6],

- 2-(dimetylamino)etyl [2-(trimetylsilyl)phenoxy]axetat [126485-64-1],

- butyl {2-[metoxy(dimetyl)silyl]phenoxy}axetat [122397-19-7],

- etyl [2-(trimetylsilyl)phenoxy]axetat [104653-63-6], va

- axit [2-(trimetylsilyl)phenoxyJaxetic [104653-62-5];
trong d6 mdi nhém trong sé cac nhém dugc thé c6 thé dugce thé bang mot hoic nhiéu
phﬁn tt thé doc 14p dugc chon tir nhom gém nguyén tir halogen, nitro, hydroxyl, xyano,
amino, sulfanyl, pentaflo-AS-sulfanyl, formyl, carbamoyl, carbamat, C1-Cs-alkyl, tri(Cs-
Cs-alkyl)silyl, C3-C7-xycloalkyl, Ci-Cs-halogenoalkyl co 1 dén 5 nguyén tr halogen,
C3-Cs-halogenoxycloalkyl c6 1 dén 5 nguyén tir halogen, C2>-Cs-alkenyl, C»-Cs-alkynyl,
Ci-Cs-alkylamino, di-C;-Cg-alkylamino, Ci-Cs-alkoxy, C1-Cs-halogenoalkoxy c6 1 dén
5 nguyén ti halogen, Ci-Cs-alkylsulfanyl, C1-Cs-halogenoalkylsulfanyl c6 1 dén 5
nguyén tir halogen, Ci-Cs-alkylcacbonyl, C1-Cs-halogenoalkylcacbonyl ¢6 1 dén 5
nguyén t& halogen, Ci-Cs-alkylcarbamoyl, di-C;-Cs-alkylcarbamoyl, Ci-Cs-
halogenoalkoxycacbonyl c6 1 dén 5 nguyén tir halogen, Ci-Cs-alkylcacbonyloxy, Ci-
Cs-halogenoalkylcacbonyloxy ¢6 1 dén 5 nguyén t&¢ halogen, C1-Cs-
alkylcacbonylamino, C1-Cs-halogenoalkylcacbonylamino ¢6 1 dén 5 nguyén tir halogen,
C1-Cs-alkylsulfanyl, C-Cs-halogenoalkylsulfanyl co 1 dén 5 nguyén t halogen, C1-Cs-
alkylsulfinyl, Ci-Cs-halogenoalkylsulfinyl ¢6 1 dén 5 nguyén tir halogen, C;-Cs-alkyl-
sulfonyl va Ci-Cs-halogeno-alkyl-sulfonyl c6 1 dén 5 nguyén t halogen.
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