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cac hop chét cu thé dung lam chét an toan dé lam giam tac dung gy doc trén thuc vat

cua cac ché pham héa nong, dac biét 1a thuoc diét co.

Cu thé hon, sang ché dé cap dén dan xuét axit cu thé [(1,5-diphenyl-1H-1,2,4-

triazol-3-yl)oxy]axetic cé cong thirc chung (1)
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Linh vire ky thuat dwoc dé cap

Sang ché @& cap dén cac hop chét bao vé thuc vat hitu hiéu va céac ché phém chira
cac hop chét cu thé dung lam chét an toan dé lam giam tac dung giy doc trén thuc vat
clia cac ché phém hoa nong, dac biét 1a thubc diét c6. Cu thé hon, sang ché dé cap dén
dAn xudt axit [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetic cu thé va mudi cua no

ding 1am chit an toan va dé cap dén quy trinh diéu ché ching.
Tinh trang ki thuit ciia sang ché

Khi phong trir sinh vat khong mong mudn & céc cdy trong hitu ich trong lam
vuon va 1am nghiép bang thude diét sinh vét gdy hai, cac cdy trong hiru ich thuong cling
bi ton hai & mirc d6 16n hon hodc nho hon béi thube diét sinh vat gdy hai duoc sir dung,
nhur thube diét co, thude diét con tring, thude diét nAm, khong ké nhitng thudc diét sinh
vét gay hai khac. Tac dung phu gay doc thuc vat khong mong mudn nay xay ra & mirc
do dic biét khi nhiu thude diét c6 duoc st dung — chu yéu ¢ Ung dung sau nay mam —
& cac cay tréng hiru ich, vi du ng6, Ida hoac ngii cde. Viée st dung "chét an toan" hoidc
"chét giai doc" trong mot sb truong hop cod thé bao vé thuc vat hitu ich khoi cac dac tinh
gdy doc thuc vat ctia thude diét sinh vat gdy hai ma khong lam giam hodc lam suy yéu
déang ké tac dung diét sinh vét gay hai ddi véi cac sinh vat c6 hai. Trong mét s6 truong
hop, v6i su c6 mat cua chit an toan, da quan sat dugc tac dung diét sinh vat gay hai
duoc cai thién ddi véi cac sinh vat ¢6 hai nhu co.

Céc hop chat di duge biét ¢én cho dén nay nhu chit an toan ndm trong sb luong
16n céc loai cAu tric héa hoc khac nhau, kha nang phi hop cta chung dé 1am chét an
toan thuong cling phu thudc vao cAu tric hoa hoc ctia cac thude diét sinh vat gy hai va

trén cay trong hitu ich.
Tac dung lam an toan cda cac hop chat thuoc nhom cac dan xuat cia axit

1



48538 2/161

phenoxy- hodc heteroaryloxyalkancarboxylic di dwoc biét dén tir 1au néu céc hop chét
nay dugc ding két hop vai thude diét co. Vi du vé cac hop chit nhu vay 1a MCPA va
cac hop chét twong tu, ma déng thoi van ¢6 hoat tinh diét co ddi véi cac thuc vat cé hai,

hodc cloquintocet-mexyl.

Chét an toan tir nhom gdm cac dan xuét cta carboxylic este thom khac loai duogc
thé N-phenyl véi nhiéu nguyén tir khac loai trong di vong ciing dugc biét dén. Vi du vé
cac chit an toan nhu vay 1a chat an toan mefenpyr-dietyl va isoxadifen-etyl ma duoc sir

dung trong cac san phdm thwong mai.

WO 2004/084631 boc 10 viéc st dung dan xudt axit carboxylic thom dugc thé
hydroxy. WO 2005/015994 mo ta cac dan xuat cu thé cua axit salixylic dung lam chét
an toan. Cac chit nay la dac biét thich hop dé dung lam chét an toan cho cay ngd va dau

tuong.

Ngoai ra, WO 2005/112630 boc 16 dan xuit 1,2-dihydroquinoxalin-2-on, va WO
2008/131860 bdc 16 pyridoncarboxamit dung 1am chat an toan.

CAc thanh phan hoat tinh tir nhém hoéa hoc cac dan xuét axit [(1,5-diphenyl-1H-
1,2,4-triazol-3-yl)oxy]axetic véi cac dac tinh tac dong trén thuc vat van chua duoc biét
dén tir cac tai liéu.

Céc tai liéu khac nhau mé ta din xuat axit [(1,5-diphenyl-1H-1,2 4-triazol-3-
yl)oxyJaxetic ¢6 cac dac tinh y hoc. Polish J. Chem. 2006, 80, 889-897 va Bioorganic
& Medicinal Chemistry 2018, 26, 3321-3344 boc 16 dan xuét axit [(1,5-diphenyl-1H-
1,2,4-triazol-3-yl)oxy]axetic.

Cac dan xuét axit [(1,5-diaryl-1H-pyrazol-3-yl)oxyJaxetic 1a da biét tur J.
Heterocyclic Chemistry 2010, 47 (4), 897-902 va J. Heterocyclic Chemistry 2012, 49
(6), 1370-1375.

EP 0310555 Al md ta cac din xuat axit 1,5-diphenyl-1H-1,2 4-triazol-3-

carboxylic dé bao vé cay trong khoi tac dung gy doc trén thuc vat cua thude diét co.

Khi chét an toan duogc sir dung dé bao vé cay tr6ng khoi tdn hai béi thube diét
sinh vat gdy hai, da nhan thay riang cac chit an toan da biét c6 thé c6 nhiing nhugc diém
trong nhiéu truong hop. Cac nhugce diém nay bao gém, vi du, (a) dac tinh bao vé thuc
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vat hitu ich 1a khong thich dang, hoic (b) khi két hop véi thude diét co cu the, phd thuc
vét hiru ich ma trong d6 t6 hop chat an toan/thudc diét co duoc sir dung la khong du
rong.

Vi nhiing 1y do da néu, ngay cang c6 nhu cAu dé xuét cac hop chét thay thé c6
tac dung an toan hon.
Ban chéat ky thuit ciia sang ché

Sang ché dé xut cac hop chét bao vé thue vat hitu hiéu méi ¢6 cong thire chung

(I) hodic mudi ciia né

N—< R
I\
(RY); N~ )

(R,

dé 1am giam tac dung gay doc trén thuc vat cua thudc diét sinh vat gdy hai, dac
biét l1a thudc diét co, 1én thuc vat hodc cay tréng hitu ich,

trong do:

R'vaR?>  doc lap la hydro, halogen, xyano, nitro, (Ci-Ce)alkyl, (Co-
Ce)alkenyl, (Cz-Ce)alkynyl, (Cs-Cg)xycloalkyl, (Cs-Cs)xycloalkenyl, (Ci-Ce)alkoxy
hodc (C1-Ce)alkylS(O),, trong d6 bay gbe cubi khong duoce thé hodc duge thé béi cac
gbc khac da biét tir nhom gdm halogen, xyano, (C1-Ce)alkoxy va (C1-Ce)alkylS(O)p,

R3 1a hydro hodc (C1-Ce)alkyl,

R* la hydro, (Ci-Cig)alkyl, (Ci-Cig)haloalkyl, (Ci-Cis)xyanoalkyl,
(C2-Cig)alkenyl, (C»-Cig)alkynyl, (Cs-Crz)xycloalkyl, (Cs-Cia)xycloalkenyl, aryl,
heteroaryl, (Ci-Cig)alkoxy-(Ci-Cis)alkyl, (Ci1-Cig)haloalkoxy-(Ci-Cis)alkyl, (Ci-
Cis)alkoxy-(Ci-Cis)haloalkyl, (Ci-Cig)alkylthio-(Ci-Cis)alkyl, (Ci-Cis)haloalkylthio-
(C1-Cig)alkyl, (C»-Cig)haloalkenyl, (Ca-Cig)haloalkynyl, heteroxyclyl-(Ci-Cig)alkyl,

3



48538 41161

aryl-(Ci-Crg)alkyl, (C3-Ci2)xycloalkyl-(Ci-Cig)alkyl, (Ci-Cig)alkoxycacbonyl-(Ci-
Cig)alkyl hoac (Ci-Cig)alkoxycacbonyl-(Cs3-Ci2)xycloalkyl-(Ci-Cig)alkyl, hodc

1a gbe ¢6 cong thirc -NR?RP hodc -N=CR°RY,

trong dé, trong 2 gbe trude, mdi gbe trong sb cac goe R, RP, R° va RY doc 1ap 1a
hydro, (C1-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl, benzyl, benzyl duoc thé, phenyl
hoac phenyl dugc thé,

hodc R?* va R® cung véi nguyén ti nito tao thanh di vong c6 3 dén 8 canh ma
ngoai nguyén tir nito ¢6 thé con chira mot hodc hai nguyén tir khac loai khac thude vong
tr nhém gém N, O va S va khong dugce thé hoac dugc thé bﬁng mot hodc nhiéu géc o

nhom gdm (Ci-Ca)-alkyl va (C1-Cs)-haloalkyl,

hodc R¢ va RY cung véi nguyén tir cacbon tao thanh gbc di vong hodc vong
cacbon c6 3 dén 8 canh c6 thé chira 1 dén 3 nguyén tir khac loai thudc vong tir nhém
gdbm N, O va S, trong d6 gbc vong cacbon hoic di vong khong dugc thé hodc dugc thé

bing mot hodc nhiéu gbe tir nhém gdm (Ci-Ca)-alkyl va (C1-Ca)-haloalkyl,

nvam doc lap 1a sb tir 0 dén 5,
va
p béng 0, 1 hoac 2,

ngoai trir etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat (CAS [931426-
67-4]).
MBS ta chi tiét sang ché

Céc hop chét c6 cong thirc chung (I) ¢6 thé tao thanh cac mudi bang phan tmg
cOng cua axit vo co hodc hitu co thich hop, chéng han axit vo co, chéng han HCI, HBr,
H>SO4, H3PO4 hoac HNO3, hoac axit hitu co, chéng han axit carboxylic nhu axit formic,
axit axetic, axit propionic, axit oxalic, axit lactic hodc axit salixylic, hodc axit sulfonic,
chéng han axit p-toluensulfonic, vao nhém bazo, chéng han amino, alkylamino,
dialkylamino, piperidino, morpholino hodc pyridino. Trong trudng hop nhu viy, céc
mudi nay bao gdbm bazo lién hop cua axit nay & dang anion. Céc phén tir thé thich hop

& dang da dugc loai proton, vi du axit sulfonic, cac sulfonamit hodc cac axit carboxylic
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cu thé, c6 kha nang tao thanh céc mubi ndi v6i cac nhom, nhu cac nhém amino, ma ban
than ching c6 thé proton héa dugc. Céc mudi cling c6 thé duoc tao thanh béi tac dung
ctia bazo 1én cac hop chat c¢6 cong thie chung (I). Cac bazo phi hop 13, vi du, cic amin
hitu co nhu trialkylamin, morpholin, piperidin va pyridin, va hydroxit, cacbonat va
bicacbonat ciia amoni, kim loai kiém hodc kim loai kiém thd, dic biét 1a natri hydroxit,
kali hydroxit, natri cacbonat, kali cacbonat, natri bicacbonat va kali bicacbonat. Cac
mudi nay 1a cac hop chat trong d6 hydro c¢6 tinh axit duge thay bdi cation thich hop
trong nong nghiép, vi du mubi kim loai, dac biét 1a mudi kim loai kiém hodc mudi kim
loai kiém thd, dac biét 1a mudi natri va kali, hodc cling nhu mudi amoni, mudi vé&i céac
amin hitu co hodc mudi amoni bac bdn, vi du véi cac cation c6 cong thirc [NRERRERM]*
trong d6 R® dén R" mdi nhom ddc 1ap 1a gde hitu co, dic biét 1a alkyl, aryl, arylalkyl
hoic alkylaryl. Ciing thich hop 12 mudi alkylsulfoni va mubi alkylsulfoxoni, nhu mudi

(C1-Cy)-trialkylsulfoni va (Cy-Cy)-trialkylsulfoxoni.

Céc hop chét co cong thire (I) duoc sir dung theo sang ché va mudi ctia né duge

dé cap dén trong ban mb ta nay 14 "hop chit c6 cong thirc chung (I)".
Tét hon 13 sang ché dé xut hop chit c6 cong thirc chung (I) trong d6

R!'vaR?  doc lap la hydro, halogen, xyano, nitro, (Ci-Ca)alkyl, (C»-
Cy)alkenyl, (C»-Cs)alkynyl, (Cs-Ce)xycloalkyl, (Cs-Ce)xycloalkenyl, (Ci-Caq)alkoxy
hodc (C1-Ca)alkylS(O),, trong d6 bay gbc cudi khong duge thé hodc duge thé boi cac
gbc khac da biét tir nhom gdm halogen, xyano, (C1-Ca)alkoxy va (Ci-Cs)alkylS(O)p,

R3 12 hydro hodc (Ci-Ca)alkyl,

R* la hydro, (Ci-Cig)alkyl, (Ci-Cis)haloalkyl, (Ci-Cig)xyanoalkyl,
(Ca2-Cig)alkenyl, (C»-Cig)alkynyl, (Cs3-Ciz)xycloalkyl, (Cs-Ci2)xycloalkenyl, aryl,
heteroaryl, (Ci-Cis)alkoxy-(Ci-Cig)alkyl, (Ci-Cig)haloalkoxy-(Ci-Cig)alkyl, (Ci-
Cig)alkoxy-(Ci-Cig)haloalkyl, (Ci-Cig)alkylthio-(Ci-Cis)alkyl, (Ci-Cis)haloalkylthio-
(C1-Cig)alkyl, (C>-Cig)haloalkenyl, (C>-Cig)haloalkynyl, heteroxyclyl-(Ci-Cisg)alkyl,
aryl-(Ci-Cig)alkyl, (Cs3-Ciz)xycloalkyl-(Ci-Cig)alkyl, (Ci-Cig)alkoxycacbonyl-(Ci-
Cig)alkyl, hoac (Ci-Cig)alkoxycacbonyl-(C3-Ci2)xycloalkyl-(Ci-Cisg)alkyl,

nvam doc lap 1a so tir 0 dén 4,
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va

p bang 0, 1 hoic 2,

ngoai tri etyl [(1,5-diphenyl-1H-1,2.4-triazol-3-yl)oxy]axetat.

Pic biét tot hon 1a sang ché dé xudt hop chét c6 cong thirc chung (I) trong d6

R!vaR? doc 1ap 1a hydro, halogen, xyano, metyl, CF3, CH,F, CHF,, OCHs,
OCF3, SCH3 hoac SCF3,

R? 14 hydro, CH,CH3 hoic CHs,

R* 1a hydro, (Ci-Cig)alkyl, (Ci-Cig)haloalkyl, (Ci-Cis)xyanoalkyl,
(C2-Cig)alkenyl, (Ca2-Cig)alkynyl, (Cs-Ciz)xycloalkyl, (Cs-Ciz2)xycloalkenyl, aryl,
heteroaryl, (Ci-Cig)alkoxy-(Ci-Cig)alkyl, (Ci-Cig)haloalkoxy-(Ci-Cis)alkyl, (Ci-
Cig)alkoxy-(Ci-Cig)haloalkyl, (Ci-Cis)alkylthio-(Ci-Cig)alkyl, (Ci-Cis)haloalkylthio-
(C1-Cig)alkyl, (Ca-Cig)haloalkenyl, (C:-Cig)haloalkynyl, heteroxyclyl-(Ci-Cisg)alkyl,
aryl-(C1-Cig)alkyl, (Cs3-Ciz)xycloalkyl-(Ci-Cig)alkyl, (Ci-Cis)alkoxycacbonyl-(Ci-
Cig)alkyl, hodc (Ci-Cig)alkoxycacbonyl-(Cs-Ci2)xycloalkyl-(Ci-Cisg)alkyl,

nvam doc 1ap 1as6 0, 1, 2 hoic 3,
ngoai trr etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.
Dic biét tot hon 1a sang ché dé xuét hop chét co cong thic chung (I) trong d6

R!'vaR? doc 1ap la hydro, flo, clo, brom, iot, CN, metyl, CF3, CH2F, CHF>,
OCHz3, OCF3, SCH3 hoac SCF3,

R3 1a hydro hoiac CHs,

R* la hydro, (Ci-Cio)alkyl, (Ci-Cio)haloalkyl, (Ci-Cio)xyanoalkyl,
(C2-Cro)alkenyl, (Cz-Cio)alkynyl, (Cs-Co)xycloalkyl, (Cs-Co)xycloalkenyl, aryl,
heteroaryl, (Ci-Cio)alkoxy-(Ci-Cio)alkyl, (Ci-Cio)haloalkoxy-(Ci-Cio)alkyl, (Ci-
Cio)alkoxy-(Ci-Cio)haloalkyl, (Ci-Cio)alkylthio-(Ci-Cio)alkyl, (Ci-Cio)haloalkylthio-
(Ci-Cro)alkyl, (C2-Cis)haloalkenyl, (C»2-Cig)haloalkynyl, heteroxyclyl-(Ci-Cio)alkyl,
aryl-(Ci-Cro)alkyl, (Cs-Co)xycloalkyl-(Ci-Cio)alkyl, (Ci-Cio)alkoxycacbonyl-(Ci-
Cio)alkyl hodc (Ci-Cio)alkoxycacbonyl-(Cs-Co)xycloalkyl-(Ci-Cio)alkyl,
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n vam doc 1ap 1as6 0, 1, 2 hoic 3,
ngoai trur etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.
R4t ddc biét tot hon 1a sang ché dé xuit hop chét c6 cong thire chung (I) trong dé

R!vaR? doc 1ap 1a hydro, flo, clo, brom, iot, xyano, metyl, CF3, CHJF,
CHF,, OCHs, OCF3, SCH;3 hoac SCFs,

R3 1 hydro,

R* 1a hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, n-pentyl, pheny],
benzyl, CH»(4-Cl-Ph), CH2(4-F-Ph), CH2(4-OMe-Ph), 2-metoxyetyl, tetrahydrofuran-
2-yl-metyl, tetrahydrofuran-3-ylmetyl, tetrahydropyran-2-ylmetyl, tetrahydropyran-3-
ylmetyl, tetrahydropyran-4-ylmetyl, = metylpropionat-3-yl,  etylpropionat-3-yl,
metylaxetat-2-yl, etylaxetat-2-yl, metylpivalat-2-yl, etylpivalat-3-yl, metyl-2-
metylpropanoat-3-yl, metyl-2,2-dimetylpropanoat-3-yl, etyl-2-metylpropanoat-3-yl,
metyl-2-propanoat-2-yl, etyl-2-propanoat-2-yl, metylaxetat-2-yl, etylaxetat-2-yl,
metyl-1-metylxyclopropancarboxylat-2-yl, etyl-1-metylxyclopropancarboxylat-2-yl, 2-
(dimetylamino)etyl, oxetan-3-yl, (3-metyloxetan-3-yl)metyl, 2,2,2-trifloetyl, 2.2-
difloetyl, 2-floetyl, 2,2,3.3,3-pentaflopropyl, xyclopropylmetyl, 1-xyclopropyletyl, (1-
metylxyclopropyl)metyl, (2,2-dicloxyclopropyl)metyl, (2,2-dimetylxyclopropyl)metyl,
allyl, propargyl (prop-2-yn-1-yl), 2-cloprop-2-en-1-yl, 3-phenylprop-2-yn-1-yl, 3,3-
dicloprop-2-en-1-yl, 3,3-diclo-2-floprop-2-en-1-yl, metylprop-2-yn-1-yl, 2-metylprop-
2-en-1-yl, but-2-en-1-yl, but-3-en-1-yl, but-2-yn-1-yl, but-3-yn-1-yl, 4-clobut-2-yn-1-
yl, 3-metylbut-2-en-1-yl, 3-metylbut-1-en-1-yl, 1-(2E)-1-metylbut-2-en-1-yl, (E)-pent-
3-en-2-yl hodc (Z)-pent-3-en-2-yl, xyclobutylmetyl, xyclopentylmetyl,
xyclohexylmetyl, heptan-2-yl, isobutyl, 1,3-dioxolan-2-ylmetyl hoac 1-etyl-5-metyl-
1H-pyrazol-4-mety],

nvam doc lap 1a $6 0, 1, 2 hoac 3,
ngoai tru etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy |axetat.
RAt dic biét tot hon 1a sang ché dé xuit hop chét c6 cong thire chung (I) trong do

(R")y-phenyl 12 cac nhom tir Q-1.1 dén Q-1.53
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va
R* 12 hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, n-pentyl, phenyl,

benzyl, CHa(4-C1-Ph), CHa(4-F-Ph), CH2(4-OMe-Ph), 2-metoxyetyl, tetrahydrofuran-

2-yl-metyl, tetrahydrofuran-3-ylmetyl, tetrahydropyran-2-ylmetyl, tetrahydropyran-3-
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ylmetyl, tetrahydropyran-4-ylmetyl, = metylpropionat-3-yl,  etylpropionat-3-yl,
metylaxetat-2-yl, etylaxetat-2-yl, metylpivalat-2-yl, etylpivalat-3-yl, metyl-2-
metylpropanoat-3-yl, metyl-2,2-dimetylpropanoat-3-yl, etyl-2-metylpropanoat-3-yl,
metyl-2-propanoat-2-yl, etyl-2-propanoat-2-yl, —metylaxetat-2-yl, etylaxetat-2-yl,
metyl-1-metylxyclopropancarboxylat-2-yl, etyl-1-metylxyclopropancarboxylat-2-yl, 2-
(dimetylamino)etyl, oxetan-3-yl, (3-metyloxetan-3-yl)metyl, 2,2,2-trifloetyl, 2,2-
difloetyl, 2-floetyl, 2,2,3,3,3-pentaflopropyl, xyclopropylmetyl, 1-xyclopropyletyl, (1-
metylxyclopropyl)metyl, (2,2-dicloxyclopropyl)metyl, (2,2-dimetylxyclopropyl)metyl,
allyl, propargyl (prop-2-yn-1-yl), 2-cloprop-2-en-1-yl, 3-phenylprop-2-yn-1-yl, 3,3-
dicloprop-2-en-1-yl, 3,3-diclo-2-floprop-2-en-1-yl, metylprop-2-yn-1-yl, 2-metylprop-
2-en-1-yl, but-2-en-1-yl, but-3-en-1-yl, but-2-yn-1-yl, but-3-yn-1-yl, 4-clobut-2-yn-1-
yl, 3-metylbut-2-en-1-yl, 3-metylbut-1-en-1-yl, 1-(2E)-1-metylbut-2-en-1-yl, (E)-pent-
3-en-2-yl hodc (Z)-pent-3-en-2-yl, xyclobutylmetyl, xyclopentylmetyl,
xyclohexylmetyl, heptan-2-yl, isobutyl, 1,3-dioxolan-2-ylmetyl hodc 1-etyl-5-metyl-
1H-pyrazol-4-metyl,

ngoai trir etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.

Céc dinh nghia gdc chung hodc duge wu tién néu trén ap dung cho ca san phim
cudi c6 cong thirc chung (I) va, twong tng, cac nguyén liéu ban déu hoic cac hop chét
trung gian can thiét dé diéu ché trong mdi truomg hop. Cac dinh nghia vé cac gbc nay
c6 thé két hop véi cac dinh nghia khic néu mudn, nghia 14 bao gdm céc t6 hop nam

gitra cac khoang dugc uu tién da néu.

Dac biét quan tam, chu yéu 1a do hoat tinh diét c6 cao hon, dd chon loc tot hon
va/hodc kha nang didu ché tt hon, 1a cac hop chét c6 cong thirc chung (I) da néu theo
sang ché hoac mubi cta no hodc viée st dung né theo sang ché trong d6 mdi gbe riéng
biét co6 mot trong sb cac nghia dugc wu tién da duge mod ta hodc duge mo ta dudi day,
hodc cu thé 1a cac géc trong d6 mot hoac nhiéu nghia dugc wu tién da dugc mo ta hodc

duoc mo ta dudi day xay ra két hop.

Déi v6i cac hop chat theo sang ché, cac thuat ngit duoc sir dung trén day va tiép
theo s& duoc lam sang t6 dudi day. Cac thudt ngit nay la quen thudc d6i voi ngudi co
hiéu biét trung binh trong linh vuc va dac biét 1a c6 cac dinh nghia dugc lam sang to
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dudi day:

Tru khi duoc dinh nghia theo cach khac, tén ciia nhém héa hoc thuong duge hiéu
sao cho viéc gan vao khung hoic phan con lai ctia phén t 1a thong qua thanh phén ciu
tric cua nhom hda hoc tuong ung dugce dé cap cudi cung, nghia la vi du trong truong
hop (C>-Cs)-alkenyloxy thong qua nguyén tir oxy va trong truong hop heteroxyclyl-
(C1-Cs)-alkyl hodc alkylO(O)C-(C1-Cs)-alkyl trong mdi truong hop thong qua nguyén

tir cacbon cia nhom alkyl.

Theo sang ché, “alkylsulfonyl”, trir khi duwoc dinh nghia theo cach khac ¢ noi
khac - m6t minh hodc nhu mét phén cua mot nhoém hoa hoc - dé cap dén alkylsulfonyl
mach théng hoac mach nhanh, tdt hon 1a ¢6 tir 1 dén 8 hodc tir 1 dén 6 nguyén tr cacbon,
vi du (nhung khong gi6i han &) (C1-Cs)-alkylsulfonyl nhu metylsulfonyl, etylsulfonyl,
propylsulfonyl, 1-metyletylsulfonyl, butylsulfonyl, 1-metylpropylsulfonyl, 2-
metylpropylsulfonyl, 1,1-dimetyletylsulfonyl, pentylsulfonyl, 1-metylbutylsulfonyl, 2-
metylbutylsulfonyl, 3-metylbutylsulfonyl, 1,1-dimetylpropylsulfonyl, 1,2-
dimetylpropylsulfonyl, 2,2-dimetylpropylsulfonyl, 1-etylpropylsulfonyl,
hexylsulfonyl, 1-metylpentylsulfonyl, 2-metylpentylsulfonyl, 3-metylpentylsulfonyl,
4-metylpentylsulfonyl, 1,1-dimetylbutylsulfonyl, 1,2-dimetylbutylsulfonyl, 1,3-
dimetylbutylsulfonyl,  2,2-dimetylbutylsulfonyl, ~ 2,3-dimetylbutylsulfonyl,  3,3-
dimetylbutylsulfonyl, 1-etylbutylsulfonyl, 2-etylbutylsulfonyl, 1,1,2-
trimetylpropylsulfonyl, 1,2,2-trimetylpropylsulfonyl, 1-etyl-1-metylpropylsulfonyl va
1-etyl-2-metylpropylsulfonyl.

Theo sang ché, “alkylthio”, trir khi dugc dinh nghia theo cach khic ¢ noi khac -
mot minh hodc nhu mdt phén cua mot nhom hoa hoc - dé cap dén S-alkyl mach théng
hodc mach nhanh, t6t hon 14 ¢6 tir 1 dén 8 hodc tir 1 dén 6 nguyén tir cacbon, nhu (C;-
C10)-, (C1-Cs)- hoiic (C1-Cs)-alkylthio, vi du (nhung khong gidi han &) (C1-Ce)-alkylthio
nhu metylthio, etylthio, propylthio, 1-metyletylthio, butylthio, 1-metylpropylthio, 2-
metylpropylthio, 1,1-dimetyletylthio, pentylthio, 1-metylbutylthio, 2-metylbutylthio, 3-
metylbutylthio, 1,1-dimetylpropylthio, 1,2-dimetylpropylthio, 2,2-dimetylpropylthio,
1-etylpropylthio, hexylthio, 1-metylpentylthio, 2-metylpentylthio, 3-metylpentylthio,
4-metylpentylthio, 1,1-dimetylbutylthio, 1,2-dimetylbutylthio, 1,3-dimetylbutylthio,
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2,2-dimetylbutylthio, 2,3-dimetylbutylthio, 3,3-dimetylbutylthio, 1-etylbutylthio, 2-
etylbutylthio, 1,1,2-trimetylpropylthio, 1,2,2-trimetylpropylthio, 1-etyl-1-
metylpropylthio va 1-etyl-2-metylpropylthio.

Theo sang ché, “alkylsulfinyl (alkyl-S(=0)-)”, trlr khi dugc dinh nghia theo cach
khéc & noi khac, biéu thi gbe alkyl ma duoc lién két v6i khung thong qua -S(=0)-, nhur
(C1-Ce)- hodc (Ci-Cy)-alkylsulfinyl, vi du (nhung khong giéi han &) (Ci-Cs)-
alkylsulfinyl nhu metylsulfinyl, etylsulfinyl, propylsulfinyl, 1-metyletylsulfinyl,
butylsulfinyl, 1-metylpropylsulfinyl, 2-metylpropylsulfinyl, 1,1-dimetyletylsulfinyl,
pentylsulfinyl, 1-metylbutylsulfinyl, 2-metylbutylsulfinyl, 3-metylbutylsulfinyl, 1,1-
dimetylpropylsulfinyl,  1,2-dimetylpropylsulfinyl, 2,2-dimetylpropylsulfinyl, 1-
etylpropylsulfinyl, hexylsulfinyl, 1-metylpentylsulfinyl, 2-metylpentylsulfinyl, 3-
metylpentylsulfinyl, 4-metylpentylsulfinyl, 1,1-dimetylbutylsulfinyl, 1,2-
dimetylbutylsulfinyl,  1,3-dimetylbutylsulfinyl,  2,2-dimetylbutylsulfinyl,  2,3-
dimetylbutylsulfinyl, 3,3-dimetylbutylsulfinyl, 1-etylbutylsulfinyl, 2-etylbutylsulfinyl,
1,1,2-trimetylpropylsulfinyl, 1,2,2-trimetylpropylsulfinyl, 1-etyl-1-metylpropylsulfinyl
va 1-etyl-2-metylpropylsulfinyl.

“Alkoxy” biéu thi gbc alkyl dugc gan qua nguyén tit oxy, vi du (nhung khong
gioi han &) (Ci-Ce)-alkoxy nhu metoxy, etoxy, propoxy, l-metyletoxy, butoxy, 1-
metylpropoxy, 2-metylpropoxy, 1,1-dimetyletoxy, pentoxy, 1-metylbutoxy, 2-
metylbutoxy, 3-metylbutoxy, 1,1-dimetylpropoxy, 1,2-dimetylpropoxy, 2,2-
dimetylpropoxy, 1-etylpropoxy, hexoxy, I-metylpentoxy, 2-metylpentoxy, 3-
metylpentoxy, 4-metylpentoxy, 1,1-dimetylbutoxy, 1,2-dimetylbutoxy, 1,3-
dimetylbutoxy, 2,2-dimetylbutoxy, 2,3-dimetylbutoxy, 3,3-dimetylbutoxy, 1-
etylbutoxy, 2-etylbutoxy, 1,1,2-trimetylpropoxy, 1,2,2-trimetylpropoxy, 1-etyl-1-
metylpropoxy va 1-etyl-2-metylpropoxy. Alkenyloxy bidu thi gbc alkenyl dugc gin qua
nguyén tir oxy, va alkynyloxy biéu thi gdc alkynyl duge gin qua nguyén tir oxy, nhu
(C2-Cip)-, (C2-Cs)- hodc (C2-C4)-alkenoxy va (C3-Cs)- hodc (C3-Ca)-alkynoxy.

Theo sang ché, “alkylcacbonyl” (alkyl-C(=0)-), trtt khi dugc dinh nghia theo
cach khac ¢ noi khac, 1a gbc alkyl duoc gan véi khung thong qua -C(=0)-, nhu (Ci-
C10)-, (C1-Cg)- hoic (C1-Cs)-alkylcacbonyl. S6 nguyén it cacbon & day dé cap dén gbc
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alkyl trong nhom alkylcacbonyl.

Theo sang ché, “alkoxycacbonyl (alkyl-O-C(=0)-)”, trir khi dugc dinh nghia
theo cach khac & noi khac, 1a gbe alkyl duge gin véi khung thong qua -O-C(=0)-, nhu
(C1-Cio0)-, (C1-Ce)- hodc (C1-Cs)-alkoxycacbonyl. S6 nguyén tir cacbon & diy dé cép
dén gbc alkyl trong nhém alkoxycacbonyl. Twong tu, “alkenyloxycacbonyl” va
“alkynyloxycacbonyl”, trir khi duogc dinh nghia theo cach khac & noi khéc, theo sang
ché, twong Gmg 1a cac gbe alkenyl va alkynyl dugc lién két v6i khung thong qua -O-
C(=0)-, nhu (C2-Cio)-, (C2-Cs)- hodc (Cz-Cs)-alkenyloxycacbonyl va (C3-Cio)-, (Cs-
C¢)- hoac (C3-Cs)-alkynyloxycacbonyl. S6 nguyén tir cacbon & day dung dé chi gbc
alkenyl hodc alkynyl trong nhom alkenyloxycacbonyl hodc alkynyloxycacbonyl.

Theo sang ché, thuat ngit “alkylcacbonyloxy” (alkyl-C(=0)-O-), trir khi duoc
dinh nghia theo cach khac & noi khac, 1a gbc alkyl dugc lién két v6i khung thong qua
oxy thudc nhom cacbonyloxy (-C(=0)-O-), nhu (Ci-Cio)-, (Ci1-Cs)- hodc (Ci-Cs)-
alkylcacbonyloxy. S6 nguyén tir cacbon & day dé cap dén gbc alkyl trong nhém
alkylcacbonyloxy.

Thuat ngit “aryl” ding dé chi hé thom mdt vong, hai vong hodc da vong dugc
thé tay y tbt hon 1a c6 tir 6 dén 14, dic biét 1a tir 6 dén 10, nguyén tir cacbon thudc vong,

vi du phenyl, naphtyl, anthryl, phenanthrenyl va cac vong tuong tu, t6t hon 1 phenyl.

Thuat ngit “aryl dugc thé tiy y” ciing bao gdbm hé da vong, nhu
tetrahydronaphtyl, indenyl, indanyl, fluorenyl, biphenylyl, trong do6 vi tri lién két nam
& trén hé thom. V& mit hé théng, “aryl” thuong con duge bao ham boi thuat ngit “phenyl
duoc thé tay y”. Phan tir thé aryl duoc wu tién & day 13, vi du, hydro, halogen, alkyl,
xycloalkyl, xycloalkylalkyl, xycloalkenyl, haloxycloalkyl, alkenyl, alkynyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, heteroxyclyl, heteroxyclylalkyl, alkoxyalkyl,
alkylthio, haloalkylthio, haloalkyl, alkoxy, haloalkoxy, xycloalkoxy, xycloalkylalkoxy,
aryloxy, heteroraryloxy, alkoxyalkoxy, alkynylalkoxy, alkenyloxy,
bisalkylaminoalkoxy,  tris[alkyl]silyl,  bis[alkyl]arylsilyl,  bis[alkyl]alkylsilyl,
tris[alkyl]silylalkynyl, alkylalkynyl, xycloalkylalkynyl, haloalkylalkynyl, heteroxyclyl-
N-alkoxy, nitro, Xyano, amino, alkylamino, bisalkylamino, alkylcacbonylamino,
xycloalkylcacbonylamino, arylcacbonylamino, alkoxycacbonylamino,
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alkoxycacbonylalkylamino, arylalkoxycacbonylalkylamino, hydroxycacbonyl,
alkoxycacbonyl, aminocacbonyl, alkylaminocacbonyl, xycloalkylaminocacbonyl,

bisalkylaminocacbonyl, heteroarylalkoxy, arylalkoxy.

Gdc di vong (heteroxyclyl) chira it nhét mot vong di vong (=nhén vong cacbon
trong d6 it nhat mot nguyén tir cacbon da dugc thay thé bang nguyén tir khac loai, tot
hon 1a béng nguyén t khac loai tir nhom gém N, O, S, P) ma bao hoa, chua béo hoa,
bio hoa mot phin hodc di thom va c¢6 thé khong duge thé hogc duoe thé, trong trudng
hop nay vi tri lién két ndm & nguyén tir vong. Néu gde heteroxyclyl hodc vong di vong
duogc thé tuy v, n6 c¢6 thé dugc ngung tu véi cac vong cacbon hodc vong di vong khac.
Trong truong hgp heteroxyclyl duoc thé tiy v, hé da vong ciing duoc bao gdm, vi du
8-azabixyclo[3.2.1]octanyl, 8-azabixyclo[2.2.2]octanyl hodc 1-
azabixyclo[2.2.1]heptyl. Heteroxyclyl dugc thé tiy y ciing bao gbm hé vong spiro, vi
du 1-oxa-5-azaspiro[2.3]hexyl. Trir khi dugc dinh nghia theo cach khac, vong di vong
t6t hon 12 chira 3 dén 9 nguyén tir vong, dic biét 1a 3 dén 6 nguyén tir vong, va mot hodc
nhiéu, téthon 1a 1 dén 4, dac biét 1a 1, 2 hodc 3, nguyén tir khac loai trong vong di vong,
tot hon 12 tir nhom gém N, O va S, mic du hai nguyén tir oxy khong duoc truc tiép lién
ké, vi du véi mot nguyén ti khéc loai tr nhom g@)m N, O va S: 1- hodc 2- hoac 3-
pyrolidinyl, 3,4-dihydro-2H-pyrol-2- hodc -3-yl, 2,3-dihydro-1H-pyrol-1- hodc -2-
hodc -3- hodc -4- hodc -5-yl; 2,5-dihydro-1H-pyrol-1- hodc -2- hodc -3-yl, 1- hodc 2-
hodc 3- hodc 4-piperidinyl; 2,3,4,5-tetrahydropyridin-2- hodc -3- hodc -4- hodc -5-yl
hodc -6-yl; 1,2,3,6-tetrahydropyridin-1- hodc -2- hodc -3- hodc -4- hodc -5- hoac -6-yl;
1,2,3,4-tetrahydropyridin-1- hodc -2- hodc -3- hodc -4- hodc -5- hodc -6-yl; 1,4-
dihydropyridin-1- hodc -2- hodc -3- hodc -4-yl; 2,3-dihydropyridin-2- hodc -3- hoéc -4-
hoic -5- hodc -6-yl; 2,5-dihydropyridin-2- hodc -3- hodc -4- hodc -5- hodc -6-yl, 1- hoac
2- hodc 3- hodc 4-azepanyl; 2,3,4,5-tetrahydro-1H-azepin-1- hodc -2- hodc -3- hoac -4-
hodc -5- hodc -6- hodc -7-yl; 2,3,4,7-tetrahydro-1H-azepin-1- hodc -2- hoéc -3- hoac -
4- hodc -5- hoic -6- hoac -7-yl; 2,3,6,7-tetrahydro-1H-azepin-1- hodc -2- hodc -3- hoac
-4-yl; 3,4,5,6-tetrahydro-2H-azepin-2- hoac -3- hodc -4- hodc -5- hodc -6- hodc -7-yl;
4,5-dihydro-1H-azepin-1- hodc -2- hodc -3- hodc -4-yl; 2,5-dihydro-1H-azepin-1- hoac
-2- hodc -3- hodc -4- hodc -5- hodc -6- hoac -7-yl; 2,7-dihydro-1H-azepin-1- hodc -2-
hodc -3- hodc -4-yl; 2,3-dihydro-1H-azepin-1- hodc -2- hodc -3- hodc -4- hodc -5- hodc
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-6- hoic -7-yl; 3,4-dihydro-2H-azepin-2- hodc -3- hodc -4- hodc -5- hodc -6- hodc -7-
yl; 3,6-dihydro-2H-azepin-2- hodc -3- hodc -4- hodc -5- hodc -6- hoac -7-yl; 5,6-
dihydro-2H-azepin-2- hodc -3- hodc -4- hodc -5- hodc -6- hodc -7-yl; 4,5-dihydro-3H-
azepin-2- hodc -3- hodc -4- hoac -5- hodc -6- hodc -7-yl; 1H-azepin-1- hodc -2- hodc -
3- hoic -4- hoidc -5- hodc -6- hodc -7-yl; 2H-azepin-2- hoac -3- hodc -4- hodc -5- hodc
-6- hodc -7-yl; 3H-azepin-2- hodc -3- hodc -4- hodc -5- hodc -6- hodc -7-yl; 4H-azepin-
2- hodc -3- hodc -4- hodc -5- hodc -6- hodc -7-yl, 2- hoac 3-oxolanyl (= 2- hoac 3-
tetrahydrofuranyl); 2,3-dihydrofuran-2- hoac -3- hodc -4- hodc -5-yl; 2,5-dihydrofuran-
2- ho#c -3-yl, 2- hodc 3- hodc 4-oxanyl (= 2- hodc 3- hodc 4-tetrahydropyranyl); 3,4-
dihydro-2H-pyran-2- hodc -3- hodc -4- hodc -5- hodc -6-yl; 3,6-dihydro-2H-pyran-2-
hoic -3- hoic -4- hodc -5- hodc -6-yl; 2H-pyran-2- hoac -3- hodc -4- hodc -5- hoéc -6-
yl; 4H-pyran-2- hodc -3- hoic -4-yl, 2- hodc 3- hodc 4-oxepanyl; 2,3.4,5-
tetrahydrooxepin-2- hodc -3- hoac -4- hodc -5- hodc -6- hodc -7-yl; 2,3,4,7-
tetrahydrooxepin-2- hodc -3- hodc -4- hodc -5- hodc -6- hodc -7-yl; 2,3,6,7-
tetrahydrooxepin-2- hodc -3- hodc -4-yl; 2,3-dihydrooxepin-2- hodc -3- hodc -4- hoac -
5- hodc -6- hoac -7-yl; 4,5-dihydrooxepin-2- hodc -3- hodc -4-yl; 2,5-dihydrooxepin-2-
hodc -3- hodc -4- hoac -5- hodc -6- hodc -7-yl; oxepin-2- hodc -3- hodc -4- hoac -5-
ho#c -6- hodc -7-yl; 2- hodc 3-tetrahydrothiophenyl; 2,3-dihydrothiophen-2- hoéc -3-
ho#ic -4- hodc -5-yl; 2,5-dihydrothiophen-2- hoac -3-yl; tetrahydro-2H-thiopyran-2-
hoic -3- hodc -4-yl; 3,4-dihydro-2H-thiopyran-2- hogc -3- hodc -4- hodc -5- hodc -6-yl;
3,6-dihydro-2H-thiopyran-2- hodc -3- hodc -4- hodc -5- hodc -6-yl; 2H-thiopyran-2-
hodc -3- hoic -4- hodc -5- hoac -6-yl; 4H-thiopyran-2- hoac -3- hodc -4-yl. Cac di vong
3 canh va 4 canh duoc vu tién 14, vi du, 1- hodc 2-aziridinyl, oxiranyl, thiiranyl, 1- hoac
2- hoiic 3-azetidinyl, 2- hodc 3-oxetanyl, 2- hodc 3-thietanyl, 1,3-dioxetan-2-yl. Cac vi
du khac vé “heteroxyclyl” 1a gbc di vong duoc hydro hoa mot phan hozc hoan toan c6
hai nguyén tu khac loai tor nhom gém N, O va S, vi du 1- hodc 2- hodc 3- hodc 4-
pyrazolidinyl; 4,5-dihydro-3H-pyrazol- 3- hodc 4- hodc 5-yl; 4,5-dihydro-1H-pyrazol-
1- hodc 3- hodc 4- hodc 5-yl; 2,3-dihydro-1H-pyrazol-1- hodc 2- hodc 3- hodc 4- hodc
5-yl; 1- hodc 2- hoac 3- hodc 4- imidazolidinyl; 2,3-dihydro-1H-imidazol-1- hoéc 2-
ho#c 3- hodc 4-yl; 2,5-dihydro-1H-imidazol-1- hoac 2- hodc 4- hodc 5-yl; 4,5-dihydro-
1H-imidazol-1- hoac 2- hodc 4- hodc 5-yl; hexahydropyridazin-1- hodc 2- hodc 3- hoac
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4-yl; 1,2,3,4-tetrahydropyridazin-1- hodc 2- hoac 3- hoac 4- hodc 5- hodc 6-yl; 1,2,3,6-
tetrahydropyridazin-1- hodc 2- hodc 3- hodac 4- hodc 5- hodc 6-yl; 1,4,5,6-
tetrahydropyridazin-1- hodc 3- hoac 4- hodc 5- hodc 6-yl; 3,4,5,6-tetrahydropyridazin-
3- hoic 4- hodc 5-yl; 4,5-dihydropyridazin-3- hoac 4-yl; 3,4-dihydropyridazin-3- hodc
4- hoic 5- hodc 6-yl; 3,6-dihydropyridazin-3- hoac 4-yl; 1,6-dihydropyriazin-1- hoac 3-
ho#c 4- hodc 5- hodc 6-yl; hexahydropyrimidin-1- hodc 2- hodc 3- hodc 4-yl; 1,4,5,6-
tetrahydropyrimidin-1- hodc 2- hodc 4- hodc 5- hodc 6-yl; 1,2,5,6-tetrahydropyrimidin-
1- hodc 2- hoic 4- hodc 5- hodc 6-yl; 1,2,3,4-tetrahydropyrimidin-1- hodc 2- hodc 3-
hoic 4- ho#c 5- hodc 6-yl; 1,6-dihydropyrimidin-1- hodc 2- hodc 4- hodc 5- hodc 6-yl;
1,2-dihydropyrimidin-1- hodc 2- hodc 4- hodc 5- hoac 6-yl; 2,5-dihydropyrimidin-2-
hoic 4- hodc 5-yl; 4,5-dihydropyrimidin- 4- hoac 5- hodc 6-yl; 1,4-dihydropyrimidin-
1- hodc 2- hodc 4- hodc 5- hodc 6-yl; 1- hodc 2- hodc 3-piperazinyl; 1,2,3,6-
tetrahydropyrazin-1- hodc 2- hodc 3- hoac 5- hodc 6-yl; 1,2,3,4-tetrahydropyrazin-1-
hodc 2- hodc 3- hoic 4- hodc 5- hoac 6-yl; 1,2-dihydropyrazin-1- hodc 2- hodc 3- hodc
5- hodc 6-yl; 1,4-dihydropyrazin-1- hodc 2- hoac 3-yl; 2,3-dihydropyrazin-2- hodc 3-
hoic 5- hodc 6-yl; 2,5-dihydropyrazin-2- hoac 3-yl; 1,3-dioxolan-2- hodc 4- hodc 5-yl;
1,3-dioxol-2- hodc 4-yl; 1,3-dioxan-2- hodc 4- hodc 5-yl; 4H-1,3-dioxin-2- hodc 4- hodc
5- hodc 6-yl; 1,4-dioxan-2- hodc 3- hodc 5- hodc 6-yl; 2,3-dihydro-1,4-dioxin-2- hodc
3- hodc 5- hodc 6-yl; 1,4-dioxin-2- hodc 3-yl; 1,2-dithiolan-3- hodc 4-yl; 3H-1,2-dithiol-
3- hoic 4- hodc 5-yl; 1,3-dithiolan-2- hodc 4-yl; 1,3-dithiol-2- hodc 4-yl; 1,2-dithian-3-
hoic 4-yl; 3,4-dihydro-1,2-dithiin-3- hodc 4- hodc 5- hodc 6-yl; 3,6-dihydro-1,2-dithiin-
3- hoic 4-yl; 1,2-dithiin-3- hodc 4-yl; 1,3-dithian-2- hodc 4- hodc 5-yl; 4H-1,3-dithiin-
2- hodc 4- hodc 5- hodc 6-yl; isoxazolidin-2- hodc 3- hodc 4- hoac 5-yl; 2,3-
dihydroisoxazol-2- hodc 3- hodc 4- hodc 5-yl; 2,5-dihydroisoxazol-2- hodc 3- hoac 4-
hodc 5-yl; 4,5-dihydroisoxazol-3- hodc 4- hodc 5-yl; 1,3-oxazolidin-2- hodc 3- hodc 4-
hodc 5-yl; 2,3-dihydro-1,3-oxazol-2- hodc 3- hodc 4- hodc 5-yl; 2,5-dihydro-1,3-
oxazol-2- hodc 4- hodc 5-yl; 4,5-dihydro-1,3-oxazol-2- hodc 4- hodc 5-yl; 1,2-oxazinan-
2- hodc 3- ho#c 4- hodc 5- hodc 6-yl; 3.4-dihydro-2H-1,2-0xazin-2- hodc 3- hodc 4-
hoic 5- hodc 6-yl; 3,6-dihydro-2H-1,2-0xazin-2- hodc 3- hodc 4- hodc 5- hoac 6-yl; 5,6-
dihydro-2H-1,2-oxazin-2- hodc 3- hodc 4- hodc 5- hodc 6-yl; 5,6-dihydro-4H-1,2-
oxazin-3- hodc 4- hodc 5- hoac 6-yl; 2H-1,2-oxazin-2- hodc 3- hodc 4- hodc 5- hoéc 6-
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yl; 6H-1,2-0xazin-3- hodc 4- hodc 5- hoac 6-yl; 4H-1,2-oxazin-3- hodc 4- hodc 5- hodc
6-yl; 1,3-oxazinan-2- hodc 3- hoac 4- hoac 5- hoac 6-yl; 3,4-dihydro-2H-1,3-oxazin-2-
hodc 3- hodc 4- hodc 5- hoic 6-yl; 3,6-dihydro-2H-1,3-oxazin-2- hodc 3- hoac 4- hodc
5- hodc 6-yl; 5,6-dihydro-2H-1,3-oxazin-2- hoac 4- hoac 5- hoéc 6-yl; 5,6-dihydro-4H-
1,3-oxazin-2- hodc 4- hodc 5- hoic 6-yl; 2H-1,3-oxazin-2- hodc 4- hodc 5- hodc 6-yl;
6H-1,3-oxazin-2- hodc 4- hodc 5- hoic 6-yl; 4H-1,3-oxazin-2- hodc 4- hodc 5- hodc 6-
yl; morpholin-2- hodc 3- hodc 4-yl; 3,4-dihydro-2H-1,4-o0xazin-2- hodc 3- hodc 4- hodc
5- hodc 6-yl; 3,6-dihydro-2H-1,4-oxazin-2- hodc 3- hoac 5- hodc 6-yl; 2H-1,4-oxazin-
2- hodc 3- hodc 5- hodc 6-yl; 4H-1,4-oxazin-2- hodc 3-yl; 1,2-oxazepan-2- hodc 3- hoac
4- hodc 5- hodc 6- hodc 7-yl; 2,3,4,5-tetrahydro-1,2-oxazepin-2- hodc 3- hodc 4- hodc
5- hodc 6- hodc 7-yl; 2,3.4,7-tetrahydro-1,2-oxazepin-2- hodc 3- hodc 4- hodc 5- hoac
6- hodc 7-yl; 2,3,6,7-tetrahydro-1,2-oxazepin-2- hodc 3- hodc 4- hodc 5- hodc 6- hoic
7-yl; 2,5,6,7-tetrahydro-1,2-oxazepin-2- hodc 3- hoac 4- hodc 5- hoac 6- hoac 7-yl;
4,5.6,7-tetrahydro-1,2-oxazepin-3- hodc 4- hoac 5- hoac 6- hodc 7-yl; 2,3-dihydro-1,2-
oxazepin-2- hodc 3- hodc 4- hodc 5- hodc 6- hoac 7-yl; 2,5-dihydro-1,2-oxazepin-2-
hodc 3- hodc 4- hodc 5- hodc 6- hodc 7-yl; 2,7-dihydro-1,2-oxazepin-2- hodc 3- hodc 4-
hoic 5- hodc 6- hoac 7-yl; 4,5-dihydro-1,2-oxazepin-3- hodc 4- hodc 5- hodc 6- hoac 7-
yl; 4,7-dihydro-1,2-oxazepin-3- hoac 4- hoac 5- hodc 6- hodc 7-yl; 6,7-dihydro-1,2-
oxazepin-3- hodc 4- hodc 5- hodc 6- hodc 7-yl; 1,2-oxazepin-3- hodc 4- hodc 5- hoac 6-
hodc 7-yl; 1,3-oxazepan-2- hodc 3- hodc 4- hodc 5- hodc 6- hoac 7-yl; 2,3.,4,5-
tetrahydro-1,3-oxazepin-2- hodc 3- hodc 4- hodc 5- hodc 6- hodc 7-yl; 2,3,4,7-
tetrahydro-1,3-oxazepin-2- hodc 3- hodc 4- hoac 5- hodc 6- hodc 7-yl; 2,3,6,7-
tetrahydro-1,3-oxazepin-2- hodc 3- hodc 4- hoac 5- hodc 6- hodc 7-yl; 2,5,6,7-
tetrahydro-1,3-oxazepin-2- hodc 4- hodc 5- hodac 6- hodc 7-yl; 4,5,6,7-tetrahydro-1,3-
oxazepin-2- hodc 4- hodc 5- hodc 6- hodc 7-yl; 2,3-dihydro-1,3-oxazepin-2- hoac 3-
hodc 4- hoic 5- hodc 6- hodc 7-yl; 2,5-dihydro-1,3-oxazepin-2- hodc 4- hodc 5- hoac 6-
hoic 7-yl; 2,7-dihydro-1,3-oxazepin-2- hodc 4- hoac 5- hodc 6- hodc 7-yl; 4,5-dihydro-
1,3-oxazepin-2- hodc 4- hodc 5- hoac 6- hodc 7-yl; 4,7-dihydro-1,3-oxazepin-2- hodc
4- hodc 5- hodc 6- hodc 7-yl; 6,7-dihydro-1,3-oxazepin-2- hodc 4- hodc 5- hodc 6- hoac
7-yl; 1,3-oxazepin-2- hodc 4- hodc 5- hodc 6- hodc 7-yl; 1,4-oxazepan-2- hodc 3- hoac
5- ho#c 6- hodc 7-yl; 2,3,4,5-tetrahydro-1,4-oxazepin-2- hodc 3- hodc 4- hodc 5- hodc
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6- hoic 7-yl; 2,3,4,7-tetrahydro-1,4-oxazepin-2- hodc 3- hodc 4- hodc 5- hodc 6- hodc
7-yl; 2,3,6,7-tetrahydro-1,4-oxazepin-2- hodc 3- hodc 5- hodc 6- hoac 7-yl; 2,5,6,7-
tetrahydro-1,4-oxazepin-2- hodc 3- hodc 5- hodc 6- hoac 7-yl; 4,5,6,7-tetrahydro-1,4-
oxazepin-2- hodc 3- hodc 4- hoac 5- hodc 6- hodc 7-yl; 2,3-dihydro-1,4-oxazepin-2-
hoic 3- hodc 5- hodc 6- hodc 7-yl; 2,5-dihydro-1,4-oxazepin-2- hodc 3- hodc 5- hoéc 6-
hoidc 7-yl; 2,7-dihydro-1,4-oxazepin-2- hodc 3- hoac 5- hodc 6- hodc 7-yl; 4,5-dihydro-
1,4-oxazepin-2- hodc 3- hodc 4- hodc 5- hoac 6- hoac 7-yl; 4,7-dihydro-1,4-oxazepin-
2- hoic 3- hodc 4- hoic 5- hodc 6- hoac 7-yl; 6,7-dihydro-1,4-oxazepin-2- hodc 3- hodc
5- hodc 6- hodc 7-yl; 1,4-oxazepin-2- hodc 3- hodc 5- hoac 6- hodc 7-yl; isothiazolidin-
2- hodc 3- hoic 4- hoic 5-yl; 2,3-dihydroisothiazol-2- hodc 3- hodc 4- hodc 5-yl; 2,5-
dihydroisothiazol-2- hodc 3- hodc 4- hodc 5-yl; 4,5-dihydroisothiazol-3- hodc 4- hoac
5-yl; 1,3-thiazolidin-2- hodc 3- hoac 4- hodc 5-yl; 2,3-dihydro-1,3-thiazol-2- hoac 3-
hoic 4- hodc 5-yl; 2,5-dihydro-1,3-thiazol-2- hodc 4- hoac 5-yl; 4,5-dihydro-1,3-
thiazol-2- hodc 4- hodc 5-yl; 1,3-thiazinan-2- hoac 3- hoac 4- hodc 5- hoac 6-yl; 3,4-
dihydro-2H-1,3-thiazin-2- hodc 3- hodc 4- hoac 5- hodc 6-yl; 3,6-dihydro-2H-1,3-
thiazin-2- hodc 3- hodc 4- hodc 5- hoac 6-yl; 5,6-dihydro-2H-1,3-thiazin-2- hoac 4-
hodc 5- hodc 6-yl; 5,6-dihydro-4H-1,3-thiazin-2- hoac 4- hodc 5- hodc 6-yl; 2H-1,3-
thiazin-2- hodc 4- hodc 5- hodc 6-yl; 6H-1,3-thiazin-2- hoac 4- hodc 5- hodc 6-yl; 4H-
1,3-thiazin-2- hodc 4- hodc 5- hodc 6-yl. Cac vi du khac cia “heteroxyclyl” 1a cac géc
di vong dugc hydro hoa mot phan hodc hoan toan c¢6 3 nguyén tr khac loai tir nhém
gém N, O va S, vi du 1,4,2-dioxazolidin-2- hodc 3- hodc 5-yl; 1,4,2-dioxazol-3- hodc
5-yl; 1,4,2-dioxazinan-2- hodc -3- hodc 5- hodc 6-yl; 5,6-dihydro-1,4,2-dioxazin-3-
hodc 5- hodc 6-yl; 1,4,2-dioxazin-3- hodc 5- hoac 6-yl; 1,4,2-dioxazepan-2- hoac 3-
hoic 5- hoic 6- hodc 7-yl; 6,7-dihydro-5H-1,4,2-dioxazepin-3- hodc 5- hodc 6- hoac 7-
yl; 2,3-dihydro-7H-1,4,2-dioxazepin-2- hodc 3- hodc 5- hodc 6- hodc 7-yl; 2,3-dihydro-
5H-1,4,2-dioxazepin-2- hodc 3- hodc 5- hodc 6- hoac 7-yl; SH-1,4,2-dioxazepin-3- hoac
5- hodc 6- hodc 7-yl; 7H-1,4,2-dioxazepin-3- hodc 5- hodc 6- hodc 7-yl. Cac vi du vé

chu tric cia di vong ma tiy y duoc thé tiép cling dugc liét ké dudi day:
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Di vong duogc li¢t ké trén day tdt hon 1a duoc thé, vi du, br?mg hydro, halogen,
alkyl, haloalkyl, hydroxyl, alkoxy, xycloalkoxy, aryloxy, alkoxyalkyl, alkoxyalkoxy,
xycloalkyl, haloxycloalkyl, aryl, arylalkyl, heteroaryl, heteroxyclyl, alkenyl,
alkylcacbonyl, xycloalkylcacbonyl, arylcacbonyl, heteroarylcacbonyl, alkoxycacbonyl,
hydroxycacbonyl, xycloalkoxycacbonyl, xycloalkylalkoxycacbonyl, alkoxycacbonyl-
alkyl, arylalkoxycacbonyl, arylalkoxycacbonylalkyl, alkynyl, alkynylalkyl,
alkylalkynyl, trisalkylsilylalkynyl, nitro, amino, xyano, haloalkoxy, haloalkylthio,
alkylthio,  hydrothio,  hydroxyalkyl, —oxo, heteroarylalkoxy,  arylalkoxy,
heteroxyclylalkoxy,  heteroxyclylalkylthio,  heteroxyclyloxy, heteroxyclylthio,
heteroaryloxy, bisalkylamino, alkylamino, xycloalkylamino, hydroxycacbonyl-
alkylamino, alkoxycacbonylalkylamino, arylalkoxycacbonylalkyl-amino, alkoxy-
cacbonylalkyl(alkyl)amino, aminocacbonyl, alkylaminocacbonyl, bisalkylamino-
cacbonyl, xycloalkylaminocacbonyl, hydroxycacbonylalkylamino-cacbonyl,

alkoxycacbonylalkylaminocacbonyl, arylalkoxycacbonylalkylaminocacbonyl.

Khi cu trac bazo duoc thé "bing moét hodc nhiéu gbc" tir danh sach gém cac
gbc (= nhém) hodc nhém dugc dinh nghia thong thuong gdm céc gbc, trong mdi trudng

hop bao gom sur thé dong thoi boi nhiéu gbc gidng nhau va/hodc khac nhau vé cAu truc.

Trong truong hop di vong nito bdo hoa mot phan hodc hoan toan, di vong nay

¢6 thé duogc nbi voi phan con lai ctia phan tir thong qua cacbon hodc thong qua nito.

Cac phén tr thé thich hop ddi vai gbe di vong duge thé 1 cac phan tir thé duoc
chi ra tiép theo dudi ddy, va ngoai ra con c6 oxo va thioxo. Nhom oxo nhur phan tir thé
trén nguyén tir cacbon thudc vong 1a, vi dy, nhém cacbonyl trong vong di vong. Két qua
13, lacton va lactam t6t hon 1a ciing dugc bao gém. Nhom oxo ciing c6 thé xuét hién
trén cac nguyén tu khéac loai thudc vong, ma c6 thé ton tai & cac trang thai oxy hoa khac
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nhau, vi du trong truong hgp N va S, va trong truong hop dé tao thanh, vi du, cdic nhom
-N(O)-, -S(O)- (con goi tit 1a SO) va -S(O)2- (con goi tat 1a SO,) trong vong di vong.
Trong truong hop cac nhom —N(O)- va —S(O)-, cac chét dong phan db6i anh trong moi

trueong hop déu duge bao gom.

Theo sang ché, khai niém “heteroaryl” 12 cac hop chét di thom, nghia 1a cac hop
chét di vong thom chua bdo hoa hoan toan, tot hon 1a vong ¢co 5 dén 7 canh c6 1 dén 4,
tdt hon 1a 1 hodc 2, nguyén tit khéc loai gidng nhau hodc khic nhau, t6t hon 1a O, S
hodc N. Heteroaryl theo sang ché, vi du, 1H-pyrol-1-yl; 1H-pyrol-2-yl; 1H-pyrol-3-yl;
furan-2-yl; furan-3-yl; thien-2-yl; thien-3-yl, 1H-imidazol-1-yl; 1H-imidazol-2-yl; 1H-
imidazol-4-yl; 1H-imidazol-5-yl; 1H-pyrazol-1-yl; 1H-pyrazol-3-yl; 1H-pyrazol-4-yl;
1H-pyrazol-5-yl, 1H-1,2,3-triazol-1-yl, 1H-1,2,3-triazol-4-yl, 1H-1,2,3-triazol-5-yl,
2H-1,2,3-triazol-2-yl, 2H-1,2,3-triazol-4-yl, 1H-1,2,4-triazol-1-yl, 1H-1,2,4-triazol-3-
yl, 4H-1,2,4-triazol-4-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-
yl, 1,2,3-oxadiazol-4-yl, 1,2,3-oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl, azepinyl, pyridin-
2-yl, pyridin-3-yl, pyridin-4-yl, pyrazin-2-yl, pyrazin-3-yl, pyrimidin-2-yl, pyrimidin-
4-yl, pyrimidin-5-yl, pyridazin-3-yl, pyridazin-4-yl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-
yl, 1,2,4-triazin-5-yl, 1,2,4-triazin-6-yl, 1,2,3-triazin-4-yl, 1,2,3-triazin-5-yl, 1,2,4-,
1,3,2-, 1,3,6- va 1,2,6-oxazinyl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, 1,3-oxazol-
2-yl, 1,3-oxazol-4-yl, 1,3-oxazol-5-yl, isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl,
1,3-thiazol-2-yl, 1,3-thiazol-4-yl, 1,3-thiazol-5-yl, oxepinyl, thiepinyl, 1,2,4-triazolony]l
va 1,2,4-diazepinyl, 2H-1,2,3,4-tetrazol-5-yl, 1H-1,2,3,4-tetrazol-5-yl, 1,2,3.4-
oxatriazol-5-yl, 1,2,3,4-thiatriazol-5-yl, 1,2,3,5-oxatriazol-4-yl, 1,2,3,5-thiatriazol-4-yl.
Céc nhom heteroaryl theo sang ché ciing co thé duoc thé bang mot hodc nhiéu goc gidng
hoic khac nhau. Néu hai nguyén tir cacbon lién ké 1a mot phan ciia mot vong thom khac,
hé nay 1a hé di thom ngung tu, nhu di thom dugc ngung tu benzo hodc dugc polyannelat
héa. Cac vi du dugc uu tién la quinolin (chdng han quinolin-2-yl, quinolin-3-yl,
quinolin-4-yl, quinolin-5-yl, quinolin-6-yl, quinolin-7-yl, quinolin-8-yl); isoquinolin
(ching han isoquinolin-1-yl, isoquinolin-3-yl, isoquinolin-4-yl, isoquinolin-5-yl,
isoquinolin-6-yl, isoquinolin-7-yl, isoquinolin-8-yl); quinoxalin; quinazolin; Xinolin;
1,5-naphtyridin; 1,6-naphtyridin; 1,7-naphtyridin; 1,8-naphtyridin; 2,6-naphtyridin;
2,7-naphtyridin; phtalazin; pyridopyrazin; pyridopyrimidin; pyridopyridazin; pteridin;
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pyrimidopyrimidin. Vi du vé heteroaryl con 14 cac vong dugc ngung tu benzo c6 5 hoic
6 canh tir nhom gdm 1H-indol-1-yl, 1H-indol-2-yl, 1H-indol-3-yl, 1H-indol-4-yl, 1H-
indol-5-yl, 1H-indol-6-yl, 1H-indol-7-yl, 1-benzofuran-2-yl, 1-benzofuran-3-yl, 1-
benzofuran-4-yl, 1-benzofuran-5-yl, 1-benzofuran-6-yl, 1-benzofuran-7-yl, 1-
benzothiophen-2-yl, 1-benzothiophen-3-yl, 1-benzothiophen-4-yl, 1-benzothiophen-5-
yl, 1-benzothiophen-6-yl, 1-benzothiophen-7-yl, 1H-indazol-1-yl, 1H-indazol-3-yl,
1H-indazol-4-yl, 1H-indazol-5-yl, 1H-indazol-6-yl, 1H-indazol-7-yl, 2H-indazol-2-yl,
2H-indazol-3-yl, 2H-indazol-4-yl, 2H-indazol-5-yl, 2H-indazol-6-yl, 2H-indazol-7-yl,
2H-isoindol-2-yl, 2H-isoindol-1-yl, 2H-isoindol-3-yl, 2H-isoindol-4-yl, 2H-isoindol-5-
yl, 2H-isoindol-6-yl; 2H-isoindol-7-yl, 1H-benzimidazol-1-yl, 1H-benzimidazol-2-yl,
1H-benzimidazol-4-yl, 1H-benzimidazol-5-yl, 1H-benzimidazol-6-yl, 1H-
benzimidazol-7-yl, 1,3-benzoxazol-2-yl, 1,3-benzoxazol-4-yl, 1,3-benzoxazol-5-yl,
1,3-benzoxazol-6-yl, 1,3-benzoxazol-7-yl, 1,3-benzothiazol-2-yl, 1,3-benzothiazol-4-
yl,  1,3-benzothiazol-5-yl,  1,3-benzothiazol-6-yl, 1,3-benzothiazol-7-yl,  1,2-
benzisoxazol-3-yl, 1,2-benzisoxazol-4-yl, 1,2-benzisoxazol-5-yl, 1,2-benzisoxazol-6-
yl, 1,2-benzisoxazol-7-yl, 1,2-benzisothiazol-3-yl, 1,2-benzisothiazol-4-yl, 1,2-
benzisothiazol-5-yl, 1,2-benzisothiazol-6-yl, 1,2-benzisothiazol-7-yl.

Thuat ngtt "halogen" biéu thi, vi du, flo, clo, brom hoic iot. Néu thuat nglt nay

duoc dung cho mot géc, "halogen" biéu thi, vi du, nguyén tu flo, clo, brom hodc iot.

Theo sang ché, "alkyl" c6 nghia gbc hydrocacbon bdo hoa, mach hé thang hoac
phan nhanh ma tuy y dugc thé mot hodc nhiéu 1an, va trong trudng hop sau duge goi 1a
"alkyl dugc thé". Cac phan tir thé duoc wu tién 1a cac nguyén tir halogen, alkoxy,
haloalkoxy, xyano, alkylthio, haloalkylthio, xycloalkyl, alkoxycacbonyl,
hydroxycacbonyl, heteroxyclyl, hetaryl, aryl, amino hodc cdc nhom nitro, dac biét uu
tién dbi voi metoxy, metyl, floalkyl, xyano, nitro, flo, clo, brom hogc iot. Tién t6 “bis”
cling bao gdm t6 hop goém céc gbc alkyl khac nhau, chiang han metyl(etyl) hoic
etyl(metyl).

“Haloalkyl", "-alkenyl" va "-alkynyl" twong umg biéu thi alkyl, alkenyl va
alkynyl duoc thé mot phan hodc hoan toan bang cac nguyén tir halogen gidng hoic khéc

nhau, vi du monohaloalkyl nhu CH,CH>Cl, CH,CH2Br, CHCICH3, CH2Cl, CHyF;
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perhaloalkyl nhu CCls, CCIF2, CFCly, CF2CCIF,, CF2CCIFCF3; polyhaloalkyl nhu
CH,CHFCl, CF,CCIFH, CF,CBrFH, CH>CF3; thuit ngit perhaloalkyl cling bao ham
thuat ngtt perfloalkyl.

N

“Alkyl dugc flo hoéa mot phan” biéu thi hydrocacbon no mach thang hodc mach
nhanh dugc thé mot hodc nhiéu 14n bang flo, trong d6 cac nguyén ti flo dugc dé cap co
thé c6 mat & dang phn tir thé trén mot hodc nhiéu nguyén tir cacbon khac nhau thudc
mach hydrocarbon mach théng hodc mach nhanh, vi du CHFCHj;, CH>CHF,
CH,CH>CF3, CHF», CH2F, CHFCF,CFs.

“Haloalkyl dugc flo hoa mot phén” biéu thi hydrocacbon no mach thing hoic
mach nhanh duogc thé bang cac nguyén tir halogen khac nhau véi it nhat mdt nguyén tir
flo, trong d6 cac nguyén tir halogen bat ky khac tiy ¥ c6 mat dugc chon tir nhom gdm
flo, clo hoac brom, iot. Cac nguyén tir halogen twong tmg ¢6 thé c6 mit & dang phén to
thé trén mot hodc nhidu nguyén tir cacbon khac nhau ctia mach hydrocacbon mach thang
hodc mach nhanh. Haloalkyl dugc flo h6a mot phan ciing bao gbm sy thé hoan toan

mach thrfmg hoac mach nhanh béng halogen bao gém it nhat mot nguyén tur flo.

“Haloalkoxy” 1a, vi du, OCF3, OCHF,, OCHyF, OCF2CF3;, OCH>CF3 va
OCH,CH,Cl; diéu nay ap dung tuong tng cho haloalkenyl va cac gbc duoc thé halogen
khéc.

Vi du, cum tir "(C1-Cy)-alkyl" dugc dé cap & day la cha thich ngan gon cho alkyl
mach thang hoic mach nhanh c6 1 dén 4 nguyén tit cacbon theo khoang dugc chi ra d6i
voinguyén tir cacbon, nghia la bao ham cac gbc metyl, etyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2-metylpropyl hodc tert-butyl. Gbc alkyl thong thuong véi khoang nguyén tir
cacbon dugc chi ra 16n hon, chang han "(Ci-Ce)-alkyl", tuong ng cling bao g6m gbc
alkyl mach thang hodc mach nhanh v&i s6 nguyén tir cacbon 16n hon, nghia 1a theo phan

vi du ciing bao gdm gdc alkyl c¢6 5 va 6 nguyén ti cacbon.

Trur khi dugce chira cu thé, khung cacbon thép hon 1a dugc wu ti€n, vidu co tur 1
dén 6 nguyén tir cacbon, hodc c6 tir 2 dén 6 nguyén tir cacbon trong truong hop céc
nhém chua no, trong trudong hop cac gbc hydrocacbon nhu céc gbc alkyl, alkenyl va
alkynyl, bao gdm ca céc gbc composit. Cac gbc alkyl, bao gbm ca céc gbc composit

nhu alkoxy, haloalkyl, v.v., 13, vi du, metyl, etyl, n-propyl hoac i-propyl, n-, i-, t- hodc
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2-butyl, pentyl, hexyl nhu n-hexyl, i-hexyl va 1,3-dimetylbutyl, heptyl nhu n-heptyl, 1-
metylhexyl va 1,4-dimetylpentyl; cac gbc alkenyl va alkynyl duge dinh nghia 13 cac gbc
chwra no ¢6 thé ¢6 tuong tmg vai gbe alkyl, trong d6 c6 mat it nhat mot lién két d6i hodc

lién két ba. Cac gbe c6 mot lién két doi hodc lién két ba la duge uwu tién.

Thuat ngit "alkenyl" cling bao gbm, cu thé, gbc hydrocacbon mach hé thang hodc
phéan nhanh c6 nhidu hon mt lién két doi, nhu 1,3-butadienyl va 1,4-pentadienyl, nhung
cling bao gdm céc gbc allenyl hodc cumulenyl ¢6 mot hodc nhiéu lién két doi dugc tich
tu, vi du allenyl (1,2-propadienyl), 1,2-butadienyl va 1,2,3-pentatrienyl. Alkenyl biéu
thi, vi du, vinyl ma c6 thé tuy y duoc thé béng cac géc alkyl, vi du (nhung khong giéi
han & cac gbe nay) (C2-Ce)-alkenyl nhu etenyl, 1-propenyl, 2-propenyl, 1-metyletenyl,
1-butenyl, 2-butenyl, 3-butenyl, 1-metyl-1-propenyl, 2-metyl-1-propenyl, 1-metyl-2-
propenyl, 2-metyl-2-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-metyl-
1-butenyl, 2-metyl-1-butenyl, 3-metyl-1-butenyl, 1-metyl-2-butenyl, 2-metyl-2-
butenyl, 3-metyl-2-butenyl, 1-metyl-3-butenyl, 2-metyl-3-butenyl, 3-metyl-3-butenyl,
1,1-dimetyl-2-propenyl, 1,2-dimetyl-1-propenyl, 1,2-dimetyl-2-propenyl, 1-etyl-1-
propenyl, 1-etyl-2-propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-
metyl-1-pentenyl, 2-metyl-1-pentenyl, 3-metyl-1-pentenyl, 4-metyl-1-pentenyl, 1-
metyl-2-pentenyl, 2-metyl-2-pentenyl, 3-metyl-2-pentenyl, 4-metyl-2-pentenyl, 1-
metyl-3-pentenyl, 2-metyl-3-pentenyl, 3-metyl-3-pentenyl, 4-metyl-3-pentenyl, 1-
metyl-4-pentenyl, 2-metyl-4-pentenyl, 3-metyl-4-pentenyl, 4-metyl-4-pentenyl, 1,1-
dimetyl-2-butenyl, 1,1-dimetyl-3-butenyl, 1,2-dimetyl-1-butenyl, 1,2-dimetyl-2-
butenyl, 1,2-dimetyl-3-butenyl, 1,3-dimetyl-1-butenyl, 1,3-dimetyl-2-butenyl, 1,3-
dimetyl-3-butenyl, 2,2-dimetyl-3-butenyl, 2,3-dimetyl-1-butenyl, 2,3-dimetyl-2-
butenyl, 2,3-dimetyl-3-butenyl, 3,3-dimetyl-1-butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-
butenyl, 1-etyl-2-butenyl, 1-etyl-3-butenyl, 2-etyl-1-butenyl, 2-etyl-2-butenyl, 2-etyl-3-
butenyl, 1,1,2-trimetyl-2-propenyl, 1-etyl-1-metyl-2-propenyl, 1-etyl-2-metyl-1-
propenyl va 1-etyl-2-metyl-2-propenyl.

Thuat ngir “alkynyl” cling bao gbm, cu thé 13, gbc hydrocacbon mach ho thang
hoéc phan nhéanh co nhiéu hon mot lién két ba, hodc cac géc khac ¢c6 mot hodc nhiéu

lién két ba va mot hodc nhidu lién két doi, vi du 1,3-butatrienyl hoac 3-penten-1-yn-1-
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yl. (C2-Ce)-Alkynyl biéu thi, vi du, etynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-
butynyl, 3-butynyl, 1-metyl-2-propynyl, Il-pentynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, 1-metyl-2-butynyl, 1-metyl-3-butynyl, 2-metyl-3-butynyl, 3-metyl-1-
butynyl, 1,1-dimetyl-2-propynyl, 1-etyl-2-propynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl,
4-hexynyl, 5-hexynyl, 1-metyl-2-pentynyl, 1-metyl-3-pentynyl, 1-metyl-4-pentynyl, 2-
metyl-3-pentynyl, 2-metyl-4-pentynyl, 3-metyl-1-pentynyl, 3-metyl-4-pentynyl, 4-
metyl-1-pentynyl, 4-metyl-2-pentynyl, 1,1-dimetyl-2-butynyl, 1,1-dimetyl-3-butynyl,
1,2-dimetyl-3-butynyl, 2,2-dimetyl-3-butynyl, 3,3-dimetyl-1-butynyl, 1-etyl-2-butynyl,
1-etyl-3-butynyl, 2-etyl-3-butynyl va 1-etyl-1-metyl-2-propynyl.

Thuat nglt “xycloalkyl” dé cap dén hé nhan vong cacbon no t6t hon 1a c6 3-8
nguyén tir cacbon thudc vong, vi du xyclopropyl, xyclobutyl, xyclopentyl hodc
xyclohexyl, tuy y dugc thé tiép, t6t hon 1a bang hydro, alkyl, alkoxy, xyano, nitro,
alkylthio, haloalkylthio, halogen, alkenyl, alkynyl, haloalkyl, amino, alkylamino,
bisalkylamino, alkoxycacbonyl, hydroxycacbonyl, arylalkoxycacbonyl,
aminocacbonyl, alkylaminocacbonyl, xycloalkylaminocacbonyl. Trong truong hop
xycloalkyl dugc thé tuy y, hé vong véi cac phan ti thé dugc bao gom, cling bao gbdm
cac phin tir thé vai lién két doi trén gbe xycloalkyl, vi du nhom alkyliden nhu metyliden.
Trong truong hop xycloalkyl duoc thé tiy y, hé da vong béo cling dugc bao gbm, vi du
bixyclo[1.1.0]butan-1-yl, bixyclo[1.1.0]butan-2-yl, bixyclo[2.1.0]pentan-1-yl,
bixyclo[1.1.1]pentan-1-yl,  bixyclo[2.1.0]pentan-2-yl,  bixyclo[2.1.0]pentan-5-yl,
bixyclo[2.1.1]hexyl, bixyclo[2.2.1]hept-2-yl, bixyclo[2.2.2]octan-2-yl,
bixyclo[3.2.1]octan-2-yl, bixyclo[3.2.2]nonan-2-yl, adamantan-1-yl va adamantan-2-
yl, ma con bao gdm cac hé nhu 1,1'-bi(xyclopropyl)-1-yl, 1,1'-bi(xyclopropyl)-2-yl, vi
du. Thuat ngit “(Cs-Cr)-xycloalkyl” 1a chu thich ngin gon cho xycloalkyl ¢6 3 dén 7

nguyén tir cacbon, trong Umg v6i khoang nguyén tir cacbon dugc chi ra.

Trong truong hop xycloalkyl dugc thé, hé vong spiro béo ciing dugc bao gbm,
vi du spiro[2.2]pent-1-yl, spiro[2.3]hex-1-yl, spiro[2.3]hex-4-yl, 3-spiro[2.3]hex-5-yl,
spiro[3.3]hept-1-yl, spiro[3.3 Jhept-2-yl.

“Xycloalkenyl” biéu thi hé nhan vong cacbon khong thom khoéng no mot phan

tot hon 1a c6 4-& nguyén t cacbon, ching han 1-xyclobutenyl, 2-xyclobutenyl, 1-
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xyclopentenyl, 2-xyclopentenyl, 3-xyclopentenyl, hodc 1-xyclohexenyl, 2-
xyclohexenyl, 3-xyclohexenyl, 1,3-xyclohexadienyl hodc 1,4-xyclohexadienyl, ciing
bao gdm cac phan tir thé voi lién két doi trén gdc xycloalkenyl, vi du nhém alkyliden
nhu metyliden. Trong truong hop xycloalkenyl duoc thé tiy ¥, 4p dung tuong tu cic
giai thich cho xycloalkyl dugc thé.

Thuit ngit “alkyliden”, vi du, cling & dang (C1-Cio)-alkyliden, biéu thi gbc gdm
gbc hydrocacbon mach hé thang hodc phan nhanh duoc gén thong qua lién két doi. Cac
vi trf lién két dbi véi alkyliden chi 13 cac vi tri tu nhién trén ciu tric bazo & d6 hai
nguyén tir hydro c¢6 thé dugc thay thé bang lién két doi; cac goc 13, vi dy, =CHa, =CH-
CHs, =C(CH;)-CHs, =C(CHj)-CaHs hodc =C(C2Hs)-CoHs, Xycloalkyliden biéu thi gbc

vong cacbon duoc lién két thong qua lién két doi.

“Alkoxyalkyl” 1a gbc alkoxy duoc lién két théong qua nhoém alkyl va
“alkoxyalkoxy” biéu thi gbc alkoxyalkyl dugc lién két thong qua nguyén tir oxy, vi du
(nhung khong giéi han &) metoxymetoxy, metoxyetoxy, etoxyetoxy, metoxy-n-
propyloxy.

“Alkylthioalkyl” 1a gbc alkylthio dwoc lién két thong qua nhom alkyl va
“alkylthioalkylthio” biéu thi gbc alkylthioalkyl dugc lién két thong qua nguyén tir oxy.

“Arylalkoxyalkyl” la gbc aryloxy duoc lién két thong qua nhoém alkyl va
“heteroaryloxyalkyl” biéu thi gbc heteroaryloxy dugc lién két thong qua nhom alkyl.

“Haloalkoxyalkyl” 1a gbc haloalkoxy dugc lién két va “haloalkylthioalkyl” biéu
thi gdc haloalkylthio, dugc lién két thong qua nhom alkyl.

“Arylalkyl” 1 gbc aryl duoc lién két thong qua nhom alkyl, “heteroarylalkyl”
biéu thi gbc heteroaryl duoc lién két thong qua nhom alkyl, va “heteroxyclylalkyl” bicu
thi gdc heteroxyclyl dugc lién két thong qua nhém alkyl.

“Xycloalkylalkyl” 1a gbc xycloalkyl duoc lién két thong qua nhém alkyl, vi du
(nhung khong gi6i han ¢ cac gbc nay) xyclopropylmetyl, xyclobutylmetyl,
xyclopentylmetyl, xyclohexylmetyl, 1-xyclopropyleth-1-yl, 2-xyclopropyleth-1-yl, 1-
xyclopropylprop-1-yl, 3-xyclopropylprop-1-yl.

Theo sang ché, “haloalkylthio” - & dang n6 vbn ¢6 hodc nhu mot phan cau thanh
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ctia mOt nhém hoa hoc - 1a S-haloalkyl mach théng hoac mach nhanh, tot hon 1a c6 tir
1 dén 8, hodc c6 tir 1 dén 6 nguyén ti cacbon, nhu (Ci-Csg)-, (C1-Cs)- hodc (Ci-Ca)-
haloalkylthio, vi du (nhung khong giéi han & cac gbc nay) triflometylthio,
pentafloetylthio, diflometyl, 2,2-difloeth-1-ylthio, 2,2,2-difloeth-1-ylthio, 3,3,3-prop-1-
ylthio.

“Haloxycloalkyl” va “haloxycloalkenyl” biéu thi xycloalkyl va xycloalkenyl,
twong Ung, ma dugc thé mot phan hodc hoan toan bing cac nguyén tit halogen gidng
hoic khac nhau, nhu F, C1 va Br, hodc by haloalkyl, nhu triflometyl hodc diflometyl, vi
du 1-floxycloprop-1-yl, 2-floxycloprop-1-yl, 2,2-difloxycloprop-1-yl, 1-floxyclobut-1-
yl, 1-triflometylxycloprop-1-yl, 2-triflometylxycloprop-1-yl, 1-cloxycloprop-1-yl, 2-
cloxycloprop-1-yl, 2,2-dicloxycloprop-1-yl, 3,3-difloxyclobutyl.

Theo sang ché, “trialkylsilyl” - & dang n6 vbn ¢6 hodc nhu mot phan ciu thanh
ctia nhém héa hoc - 12 Si-alkyl mach thing hodc mach nhanh, tét hon 1a ¢6 tir 1 dén 8,
hodc ¢c6 tir 1 dén 6 nguyén tit cacbon, nhu tri[(C1-Cs)-, (C1-Cs)- hodc (C1-Ca)-alkyl]silyl,
vi du (nhung khong gidi han & cac gbc nay) trimetylsilyl, trietylsilyl, tri(n-propyl)silyl,
tri(isopropyl)silyl,  tri(n-butyl)silyl, tri(1-metylprop-1-yl)silyl, tri(2-metylprop-1-
yl)silyl, tri(1,1-dimetyleth-1-yl)silyl, tri(2,2-dimetyleth-1-yl)silyl.

Néu cac hop chét, thong qua su chuyén dich hydro, c6 thé tao thanh chét dong
phan hd bién ma cdu tric ctia né s& khong chinh thirc dwgc bao ham béi cong thire
chung (I), thi cac ddng phan hd bién nay duoc bao ham béi dinh nghia cta hop chat
theo sang ché c6 cong thirc chung (I), trir khi mot chat ddng phan hd bién cu thé dang
duoc xem xét. Vi du, nhiéu hop chit cacbonyl c¢6 thé c6 mat & & dang keto va ca & dang

enol, ca hai dang dugc bao ham bai dinh nghia vé hop chit c¢6 cong thirc chung (I).

Tuy thudc vao ban chét cia nhém thé va cach ma ching duoc gan, hop chat ¢
cong thire chung (I) cé thé c6 mat ¢ dang dong phan 1ap thé. Cac chét dong phan lap
thé c6 thé c6 duge dinh nghia boi dang ba chiéu cu thé ctia no, nhu céc chat dong phan
dbi anh, chat ddng phan khong ddi quang, cac chit dong phan Z va E, déu duoc bao
ham bdi cong thie chung (1). Néu, vi du, mot hoac nhiéu nhém alkenyl c6 mit, chét
dong phan khong d6i quang (cac chit dong phan Z va E) ¢6 thé xay ra. Néu, vi du, mot
hodc nhiéu nguyén tir cacbon bat ddi xing c6 mat, cac chat ddng phan dbi anh va chét
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ddng phan khong ddi quang c6 thé xay ra. Cac chit dong phan lap thé c6 thé thu duoc
tir hdn hop thu dugc trong qua trinh didu ché bang cac phuong phap tich thong thuong.
Viéc tach bing sic ky c6 thé duoc thue hién & quy mé phan tich dé tim luong du dong
phén d6i anh hodc luong du dong phan khong d6i quang, hodc & quy mo diéu ché khac
dé san xuét cac mau thir nghiém cho thir nghiém sinh hoc. Co thé didu ché chon loc céac
chét ddng phan 1ap thé bang cach st dung cic phan ting chon loc 1ap thé c6 st dung
nguyén liéu ban dau quang hoat va/hodc cac chét bd tro. Vi vay sang ché cling dé cap
dén tAt ca cac chat dong phan lap thé ma dugc bao gbm béi cong thirc chung (I) nhung
khong duoc chi ra & dang dong phan lap thé cu thé cua ching, va dé cap dén hdn hop

cua chung.

Néu cac hop chat thu duogc & dang ran, viéc tinh ché cling c6 thé duogc thuc hién
bang cach tai két tinh hodc phan cat. Néu cac hop chat riéng r& (I) khong thé thu duoc
theo cach théa man bdi cac con duong dugc mo ta dudi day, chung co thé dugc diéu

ché bang cach tao din xuét ctia cac hop chat khéc c6 cong thirc chung (I).

Phuong phap phan 1ap, phuong phap tinh ché thich hop va phuwong phap phan
tach cac chat dong phén 1ap thé cta hop chét ¢6 cong thie chung (1) 1a cac phuong phép
thuong da biét boi ngudi co hiéu biét trung binh trong linh vurc tr céc trudng hop tuong
tw, vi du béi cdc qua trinh vét Iy nhu nhu két tinh, phuong phap sic ky, cu thé 1a sac ky
ot va HPLC (sic ky 1ong cao 4p), chung cét, tuy ¥ trong diéu kién ap suét giam, chiét
va cac phuong phap khac, hdn hop bét ky ma thuong c6 thé van dugc tach bang phuong
phap tach nhé séc ky, vi du trén cac pha rin bat dbi. Cac quy trinh thich hop ddi véi
lwong diéu ché hodc & quy md cong nghiép 1a cac quy trinh nhu két tinh, vi du vé cac
mudi ddng phan khong ddi quang ma c6 thé thu duoc tir hdn hop dong phan khong dbi
quang bang céach st dung céc axit quang hoat va, néu thich hop, mién 1a cac nhom axit

c6 mat, bang cach sir dung cic bazo hoat quang.

Téng hop dan xuét axit [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetic c6 cong
thire chung (1)
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N4< R
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Dan xuét axit [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetic ¢6 cong thirc
chung (1) theo sang ché c6 thé dugc diéu ché theo céc quy trinh da biét. Con duong tong
hop dugc su dung va dugc kiém tra duogc tién hanh tir cac axit benzoic duoc thé co6 thé
dugc didu ché sn hodc sin co trén thi trudng, tir cc benzamit dugc thé twong tng va
tir cac hoa chat sin c6 trén thi truong, nhu phenylhydrazin dugc thé va diphenyl
cacbonat. Trong cac so dd dudi ddy, cac goc R!, R% R3, RY, m, n va p ciia cong thirc
chung (I) c¢6 nghia dugc xdc dinh trén day, trir nhitng dinh nghia dugc minh hoa nhung

khong nham gi6i han dugc dua ra.

Hop chét theo c6 cong thirc chung (Ia) dugc tong hop nho phan tmg ctia hop chét
¢6 cong thirc chung (I) véi hop chét c6 cong thirc chung (II1) v6i sy ¢6 mat cia bazo,
vi du kali cacbonat. Phan ting tot hon 1a thuc hién trong khoang nhiét do tir 0°C dén

120°C, trong dung mdi thich hop, vi du axetonitril (xem so do 1).

o R

/
S
0
7 ' 2
R 4 R?
( )n\Q/AN/N + X%LO,R ( )H\Q/LN/N
3 I

) R,
an (i (Ia)

Véi X = halogen.
So dd 1.

Hop chét c6 cong thire chung (IT) dugce tdng hop bang phan tmg déng vong hop
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chét c6 cong thirc chung (IV) v6i su c6 mat cla chét phan tmg ngung tu, vi du axit
polyphosphoric. Phan tng nay t6t hon 1a thuc hién trong khoang nhiét do tir 0°C dén
180°C, & dang gin gon (xem so do 2).

OH
(o} o} N—<
H \
/H\ N (R, 4 N
N N~ N
(RY); H H
(R,
() m R

So do 2.

Viéc tdng hop hop chat c6 cong thic chung (IV) ¢6 thé dugc diéu ché bang phan
ung cua hop chét ¢6 cong thic chung (V) v6i phenylhydrazin c6 cong thirc chung (VI)
trong dung mai thich hop, vi du axetonitril, trong khoang nhiét d6 tir -20°C dén 100°C,
tdt hon 1a -5°C va 50°C. Phan mg x4y ra v6i sy ¢6 mat cia bazo, vi du trietylamin.
Ngoai phenylhydrazin cé coéng thitc chung (VI), cling ¢6 thé st dung phenylhydrazin
hydrohalid ¢6 cong thtic chung (VIT) (so do 3).

f H
[a] I H | 1/“ ‘N ’ N
! ri | H;N'ﬁ' v . [ - g 2 . .
e TP N s} + 1 | R - | 5\|
e L e
o (R
: " 1
ar
H
N

l‘ l[ = HX
Loy

Vi X = halogen.
So dd 3.

Viéc téng hop hop chit c6 cong thie chung (V) ¢6 thé duoc diu ché bang phan
g ctia hop chat ¢6 cong thirc chung (VIII) véi diphenyl cacbonat (IX) véi sy ¢6 mat
ctia bazo, vi du natri hydrua (xem so do 4). Phan tng tdt hon 1a xay ra trong khoang

nhiét do tir -20°C dén 150°C, trong dung moi thich hgp, vi du THF. Hop chat ¢6 cong
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thirc chung (VIII) va (IX) sén c6 trén thi truong hodc c6 thé dugc diéu ché twong ti nhu

cac phuong phéap da biét ddi voi ngudi co hiéu biét trung binh trong linh vuec.

0 o o
NH Q /lL
(R, 2 + )J\ — (R, N o©
o~ Mo
v)

(Vi (1X)

So do 4.

Viéc tong hop axit c6 cong thirc chung (X) ¢6 thé dugc didu ché bang cach thuy
phén hop chat c6 cong thire chung (Ia) bang hodc trong tur nhu cac phuong phap da biét

dbi v6i nguoi ¢ hiéu biét trung binh trong linh vuc.

Viéc thily phan c6 thé dugc tién hanh v6i sy c6 mit cia bazo hodc axit Lewis.
Bazo c6 thé 1a mubi hydroxit cta kim loai kidm (vi du lithi, natri hogc kali; so d6 5), va
phan rng thily phan t6t hon 1a xay ra trong khoang nhiét do tir nhiét do trong phong dén
100°C. Axit Lewis c6 thé 13 bo tribromua, va phan tng c6 thé dugc tién hanh trong

khoang nhiét do tir -20°C dén 100°C, t&t hon 14 tir -5°C dén 50°C.

o} R 0
o OH
o} o}
N—( R’ N—( R’
\ /i \
N’N

R, / N (RY)
N~ - = '

R?)p, Ry,
(la) »

So db 5.

Hop chét ¢6 cong thirc chung (Ia) theo sang ché dugc tong hop nhd phan tng
este hoa cta axit c6 cong thirc chung (X) véi rugu ¢ cong thire chung (XII) v6i su ¢6
mat cua chit phan ung lién hgp, vi du T3P, dixyclohexylcarbodiimit, N-(3-
dimetylaminopropyl)-N -etylcarbodiimit, N,N’-cacbonyldiimidazol, 2-clo-1,3-
dimetylimidazoli clorua hodc 2-clo-1-metylpyridini iodua (Xem tai li¢u: Chemistry of

Peptide Synthesis, Ed. N. Leo Benoiton, Taylor & Francis, 2006, ISBN-10: 1-57444-
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454-9). Chat phan tmg dwgc mang boi polyme, vi du dixyclohexylcarbodiimit duoc
mang b&i polyme, cling phtt hop cho phan tng lién hop nay. Phan img xay ra t6t hon 1a
trong khoang nhiét d6 tir 0°C va 80°C, trong dung moi thich hop, vi du diclometan,
axetonitril, N, N-dimetylformamit hodc etyl axetat, va v&i sy c6 mét cua bazo, vi du
trietylamin, N,N-diisopropyletylamin hodc 1,8-diazabixyclo[5.4.0Jundec-7-en (xem so
dd 6). Dbi v6i cac didu kién lién hop T3P, xem Organic Process Research &

Development 2009, 13, 900-906.

m GON
™ (&)} (la)

So dd 6.

So dd 7 chi ra qua trinh tong hop hop chéit c6 cong thire chung (II); qua trinh
tdng hop nay dugc thuc hién bang phan ng ctia hop chét c¢6 cong thirc chung (XIII)
véi su ¢O mit cia axit Brensted, vi du 33% HBr trong axit axetic. Phan ing nay tot hon
la xay ra trong khoang nhiét do tir 0°C va 180°C. Xem Bioorganic & Medicinal
Chemistry 2018, 26, 3321-3344.

\ OH
(o)
/A R N
(R1)n\®/< /N 0 N
N
(R,
oany (R, @
So dd 7.

Hop chit c6 cong thire chung (XIII) ¢6 thé dugc diéu ché bang phan tmg ctia hop
chét c6 cong thirc chung (XIV) va phenylhydrazin c6 cong thire chung (VI) trong dung
modi thich hgp, vi du etanol (xem so dd 8). Phan g nay tot hon 1a x4y ra trong khoang
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nhiét do tir 0°C dén 150°C.

\
o)
~
I\
o " (R1)n\©/<N N
(RY); -
N//< L HaN \@
o/
(R2),
XIV] Vi
o) v oany (RO,
So d6 8.

Hop chét c¢6 cong thirc chung (XIV) ¢6 thé duoc diéu ché bang phan tmg cta
benzoyl halogenua c6 cong thire chung (XV) véi mubi thioxyanat c6 cong thirc chung
(XVI) véi sy ¢6 mit cua metanol trong dung moi thich hgp, vi du axeton (xem so )
9). Benzoyl halogenua san c6 trén thi truong hodc co thé duoc didu ché tuong tu theo
cac phuong phap da biét dbi voi ngudi co hiéu biét trung binh trong linh vuc. Xem
Tetrahedron 1968, 24, 5205-5214; J. Chem. Soc. 1957, 1091; JP81 53,664 (1981);
Justus Liebigs Ann. Chem. 1964, 675, 180 va J. heterocycl. Chem. 1983, 20, 1533.

0 0
/ S
(RY); (R, /
+ KSCN N
X
0/
(XV) (XV1) (XIv)

véi X = flo, clo, brom
S0 dd 9.

Cac vi du tdng hop cu thé duge lwa chon d6i voi hop chat c6 cong thirc chung
(1) theo sang ché duge vién din duéi day. Sé vi du dwoc dé cap tuong tmg v6i danh s6
so dd trong cac bang tir .1 dén 1.77 du6i day. Dit liéu quang pho 'H NMR,"*C-NMR
va YF-NMR duoc bao céo déi v6i cac vi du héa hoc duge md ta trong cac phan dudi
day (400 MHz déi v6i '"H NMR va 150 MHz déi v6i *C-NMR va 375 MHz déi véi
I9F-NMR, dung méi CDCls, CD30D hodc dg-DMSO, chit chuan ndi: tetrametylsilan §
= 0,00 ppm) thu dugc trén thiét bi Bruker, va cac tin hiéu liét ké c6 cac nghia dugc dua

ra duéi day: br = vach rong; s = vach don, d = vach doi, t = vach ba, dd = vach doi cua
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vach d61, ddd = vach d6i ctia vach doi cia vach doi, m = da vach, q= bdn vach, quint =
nam vach, sext = sau vach, sept = bay vach, dq = vach doi cua bén vach, dt = vach doi
cta ba vach. Trong truomg hop hon hop ddng phan khong dbi quang, cac tin hiéu c6
nghia d6i v6i mdi trong s4 hai chat ddng phan khéng dbi quang duge bdo cao hodc tin
hiéu dic trung cua cic chat dong phan khong d6i quang chinh dugc bao céo. Cac chit
viét tit dugc sur dung cho cac nhom hoa hoc ¢, vi du, cac nghia sau day: Me = CHs, Et
= CH,CHj3, t-Hex = C(CH3),CH(CH3)2, t-Bu = C(CH3)3, n-Bu = butyl khong phin
nhanh, n-Pr = propyl khong phan nhénh, i-Pr = propyl phan nhéanh, ¢-Pr = xyclopropyl,
c-Hex = xyclohexyl.

Céc vi du tong hop:
Vi du téng hop sb: 1.42-7

Giai doan tong hop 1: Phenyl (2,4-diflobenzoyl)carbamat

F o o
F /@)L”)LOD

2.4-Diflobenzamit (10 g, 63,65 mmol, 1,0 duong luong) va diphenyl cacbonat
(20,45 g, 1,5 duong lugng) duge hoa tan trong THE (100 ml) trong khi quyén chira
argon va dugc lam lanh dén 0°C bang chau d4. Natri hydrua (60% trong dau khoang,
2,55 g, 63,65 mmol, 1,0 duong lugng) duge bd sung vao dung dich lam mot lan. Chu
y: c6 khi thoat ra! Tiép theo, chau d4 dugc l4y di va hdn hop phan tng duge khudy &
nhiét do trong phong trong 1 gid. Sau d6, hon hop phan ing duoc co dac dén 1/3 trong
diéu kién 4p suat giam, tao thanh chét rdn mau tring dang bong tuyét. Chét ran thu dugc
dugc loc hut va lam kho trong khong khi. Phenyl (2,4-diflobenzoyl)carbamat dugc phén
lap & dang chét rin mau tring (11,51 g, 61% theo ly thuyét). 'H NMR (400 MHz,
DMSO-d® §, ppm) 7,76 (m, 1H), 7,36-7,28 (m, 2H), 7,18-6,99 (m, 4H), 6,77-6,74 (m,
2H).

Giai doan tong hgp 2: 2-(4-Clophenyl)-N-(2,4-diflobenzoyl)hydrazincarboxamit
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Phenyl (2,4-diflobenzoyl)carbamat (8 g, 28,86 mmol, 1,0 duong lugng) dugc
hoa tan trong axetonitril (85 ml) va sau do cic chét sau duoc bd sung & nhiét do trong
phong: (4-clophenyl)hydrazin hydroclorua (1:1) (5,68 g, 31,74 mmol, 1,1 duong
luong) va trietylamin (8,04 ml, 57,72 mmol, 2,0 duong luong). Dung dich tré nén héng
sau khoang 15-30 phut, va chat rin mau be dugc két tia tir dung dich. Hon hop phan
ung dugc khudy & nhiét do trong phong trong 1 gio, sau d6 chét két tua thu dugce duge
loc ra va duoc lam kho trong khong khi. 2-(4-Clophenyl)-N-(2,4-
diflobenzoyl)hydrazincarboxamit dugc phan lap ¢ dang chit rin mau be (3,67 g, 38%
theo ly thuyét). '"H NMR (400 MHz, DMSO-d® 3, ppm) 9,74 (bs, 1H), 8,11 (bs, 1H),
7,75 (m, 1H), 7,48-7,29 (m, 2H), 7,18 (d, 2 H), 6,73 (d, 2H).

Giai doan tong hop 3: 1-(4-Clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-ol

F OH
N—(
/N
F N

Cl

2-(4-Clophenyl)-N-(2,4-diflobenzoyl)hydrazincarboxamit (3 g, 11,21 mmol,
1,0 duong luong) dugce tron trong axit polyphosphoric (50 ml) va sau d6 hoa long hon
hop phan ung & 100°C trong 2 gio. Sau khi dugc 1am lanh dén nhiét do trong phong,
hon hop phén tmg duoc bd sung nhé giot vao nudc da, va chét két tha mau be nhat duoc
loc hut. Chét két tua da duogc loc hut duge lam kho & 55°C trong ti sdy chan khong. 1-
(4-Clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-ol duoc phan lap & dang chét ran
mau be nhat (1,73 g, 49% theo 1y thuyét). 'H NMR (400 MHz, DMSO-d® 3, ppm) 11,57
(bs, 1H), 7,68 (m, 1H), 7,49 (d, 2H), 7,37 (m, 1H), 7,32-7,24 (m, 3H).

Giai doan tong hop 4: Metyl {[1-(4-clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-
yl]oxy}axetat (vi du tong hop 1.40-7)
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Cl

1-(4-Clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-0l (1,7 g, 5,53 mmol,
1,0 duwong lugng) va kali cacbonat (1,53 g, 11,05 mmol, 2 duong luong) dugce tao huyén
phu trong axetonitril (20 ml), va tiép theo metyl bromoaxetat (0,48 g, 6,63 mmol,
1,2 duong luong) dugc bd sung. Tiép theo, huyén phu duoc khuéy ¢ nhiét do trong
phong qua dém, chét ran duoc loc ra, va hdn hop phan tng dugc cd dac trong diéu kién
ap suét giam. Phén con lai duoc tinh ché bang sac ky cot (gradien etyl axetat/heptan).
Metyl {[1-(4-clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-yl]oxy}axetat duogc
phén 1ap & dang dau khong mau (1,62 g, 76% theo ly thuyét). 'H MR (400 MHz, CDCls
5, ppm) 7,59 (m, 1H), 7,33 (d, 2H), 7,20 (d, 2H), 7,00 (m, 1H), 6,79 (m, 1H), 4,94 (s,
2H), 3,81 (s, 3H).

Giai doan tong hop 5: Axit {[1-(4-clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-
yl]oxy}axetic (vi du tong hop 1.42-7)

Cl

Metyl  {[1-(4-clophenyl)-5-(2,4-diflophenyl)-1H-1,2,4-triazol-3-yl]oxy }axetat
(1,6 g, 4,21 mmol, 1,0 dwong lugng) va lithi hydroxit (101 mg, 4,21 mmol, 1 duong
lwong) duoc hoa tan trong hdn hop THE/nude (7:2, 20 ml) va tiép theo dugc khudy &
nhiét do trong phong trong 1 gid. Hon hgp phén tmg dugc c6 dic trong diéu kién ap
suét giam. Phan con lai dugc hoa tan trong nuée va duge diéu chinh dén do pH=2 béng
axit clohydric 2M, xuét hién su két tha cta chit rin mau vang nhat. Chat két tua duoc
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loc hut va dugce lam kho & 55°C trong tu sdy chan khong. Axit {[1-(4-clophenyl)-5-
(2,4-diflophenyl)-1H-1,2,4-triazol-3-yl]oxy } axetic dugc phan 1ap & dang chat rdn mau
vang nhat (1,44 g, 92% theo ly thuyét). "H NMR (400 MHz, DMSO-d® §, ppm) 13,09
(bs, 1H), 7,77 (m, 1H), 7,53 (d, 2H), 7,41-7,26 (m, 4H), 4,87 (s, 2H).

Vi du téng hop s6: 1.61-49

Giai doan tong hop 1: 2,4-Diclobenzoyl isothioxyanat

2.4-Diclobenzoyl clorua (10 g, 47,74 mmol, 1,0 dwong luong) dugc hoa tan
trong toluen (70 ml). Kali thioxyanat (5,57 g, 1,2 dwong luong) duoc bd sung vao dung
dich 1am mét lan. Tiép theo, hdn hop phan ting dugc gia nhiét dén soi trong 3 gio. Tiép
theo, dung moi dugc loai bo trong didu kién ap suét giam. San pham tho dugc st dung
trong giai doan tiép theo ma khong can tinh ché thém. 2,4-Diclobenzoyl isothioxyanat
dugc phan 1ap & dang chét rin mau vang (15,63 g, 68% theo Iy thuyét, do tinh khiét
70%). "H NMR (400 MHz, CDCl;s 3, ppm) 7,97 (d, 1H), 7,53 (d, 1H), 7,34 (d, 1H).

Giai doan tong hop 2: S-Alyl (2,4-diclobenzoyl)carbamothioat

ci o O
e
Cl

2,4-Diclobenzoyl isothioxyanat (15,6 g, 67,22 mmol, 1,0 duong lugng) duogc
hoa tan trong toluen (250 ml). Rugu alylic (4,69 g, 80,66 mmol, 1,2 duong lugng) dugc
bd sung vao dung dich lam mot lan. Tiép theo, hon hgp phan tng duge gia nhiét dén
s6i trong 4 gio. Tiép theo, dung moi duge loai bé trong diéu kién ap sudt giam. San
pham tho dugc sit dung trong giai doan tiép theo ma khong can tinh ché thém. S-Alyl
(2,4-diclobenzoyl)carbamothioat dugc phan 1ap ¢ dang chét rdn mau vang (17,75 g,
81% theo ly thuyét, do tinh khiét 90%). '"H NMR (400 MHz, CDCls 3, ppm) 8,82 (bs,
1H), 7,78 (d, 1H), 7,48 (s, 1H), 7,36 (d, 1H), 5,89 (m, 1H), 5,33 (m, 1H), 5,18 (m, 1H),
3,61 (d, 1H). '
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Giai doan téng hop 3: 2-(4-clo-2-flophenyl)-N-(2,4-diclobenzoyl)-

hydrazincarboxamit

S-Alyl (2,4-diclobenzoyl)carbamothioat (17,75 g, 61,17 mmol, 1,0 duong
lrong) dugc hoa tan trong toluen (180 ml) va sau d6 cac chét sau duoc bo sung & nhiét
do trong phong: (4-clo-2-flophenyl)hydrazin hydroclorua (1:1) (12,05 g, 61,17 mmol,
1,0 duong luong) va trietylamin (8,53 ml, 61,17 mmol, 1,0 duong luong). Hén hop
phan tng duge khudy & nhiét do soi trong 2 iy va duge 1am lanh, va tiép theo chét két
tia tao thanh duoc loc ra va duoc lam khé & 55°C trong ti say chan khong trong 2 gid.
2-(4-clo-2-flophenyl)-N-(2,4-diclobenzoyl)hydrazincarboxamit dugc phén 1ap ¢ dang
cht rén mau vang nhat (27,33 g, 94% theo ly thuyét, do tinh khiét 80%). 'H NMR (400
MHz, DMSO-d® §, ppm) 11,18 (bs, 1H), 10,41 (bs, 1H), 9,68 (bs, 1H), 8,02 (s, 1H),
7,71 (s, 1 H), 7,62 (d, 1H), 7,53 (d, 1H), 7,31-7,12 (m, 2H), 8,86 (t, 1H).

Giai doan tong hop 4: 1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-triazol-3-ol

OH
Cl
@*ﬁ
N
cl N
i |

Cl

2-(4-clo-2-flophenyl)-N-(2,4-diclobenzoyl)hydrazincarboxamit (110,30 g,
234,31 mmol, 1,0 duwong lwong) dugc tron trong axit polyphosphoric (1100 ml) va tiép
theo hoa 16ng hdn hop phan tmg & 100°C trong 2 gid. Sau khi duoc lam lanh dén nhiét
do6 trong phong, hdn hgp phéan g duoc bd sung nho giot vao nudc dé, va chat két tua
mau be nhat duoc loc hut. Chét két tta d3 duogc loc hiut duge lam kho & 55°C trong tu
sdy chan khong. 1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-triazol-3-ol dugc
phén 14p & dang chét rin mau be nhat (70,88 g, 83% theo ly thuyét). 'H NMR (400
MHz, DMSO-d® 8, ppm) 7,75 (s, 1H), 7,63 (d, 1H), 7,59 (d, 1H), 7,55-7,51 (m, 2H),

7,39 (t, 1H), 3,83 (bs, 1H).
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Giai doan tong hop 5: Metyl {[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-
triazol-3-ylJoxy }axetat (vi du tong hop 1.43-49)

1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-triazol-3-ol (70,80 g,
197,44 mmol, 1,0 duong lugng) va kali cacbonat (54,57 g, 394,88 mmol, 2 duong
luong) duoc tao huyén phu trong axetonitril (700 ml), va tiép theo metyl bromoaxetat
(36,25 g, 236,93 mmol, 1,2 duong luong) dugc bd sung. Tiép theo, huyén phu duoc
khudy & nhiét do trong phong qua dém, chét ran dugc loc ra, va hdn hop phan tmg duoc
c6 dic trong didu kién ap suét giam. Phén con lai dugc tinh ché bang sac ky cot (gradien
etyl axetat/heptan). Metyl {[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-
triazol-3-yl]oxy }axetat dugc phéan 1ap ¢ dang dau mau nau nhat (57,91 g, 67% theo ly
thuyét). '"H NMR (400 MHz, CDCI3 8, ppm) 7,40-7,29 (m, 4H), 7,19 (dd, 1H), 7,12 (dd,
1H), 4,94 (s, 2H), 3,81 (s, 3H).

Giai doan téng hop 6: Axit {[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-
triazol-3-yl]oxy }axetic (vi du tong hop 1.45-49)

Cl

Metyl {[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-1,2,4-triazol-3-
ylJoxy}axetat (5,0 g, 11,61 mmol, 1,0 duong luwong) va lithi hydroxit (417 mg,
17,42 mmol, 1,5 dwong luong) dugc hoa tan trong hon hgp THF/nude (7:2, 20 ml) va
tiép theo dugc khudy ¢ nhiét do trong phong trong 1 gio. Hon hop phan tng dugc co
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dic trong diéu kién ap suét giam. Phén con lai duoc hoa tan trong nude va duge didu
chinh dén do pH =2 bing axit clohydric 2M, xuit hién su két tia cta chat rin mau vang
nhat. Chéat két tia duoc loc hit va duge lam khd & 55°C trong ti sdy chan khong. Axit
{[1-(4-clo-2-flophenyl)-5-(2.,4-diclophenyl)-1H-1,2,4-triazol-3-yl]oxy } axetic duogc
phan 1ap ¢ dang chat rin mau be nhat (2,99 g, 61% theo Iy thuyét). 'H NMR (400 MHz,
CDCls 8, ppm) 7,41-7,27 (m, 4H), 7,18 (d, 1H), 7,11 (d, 1H), 4,94 (s, 2H).

Giai doan téng hop 7: Metyl 3-(2-{[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-1H-
1,2,4-triazol-3-yl]oxy }axetoxy)propanoat (vi du tong hop 1.61-49)

Metyl 3-hydroxypropanoat (47 mg, 0,39 mmol, 1,1 duong Iwong) dugc hoa tan
trong diclometan (3 ml), va tiép theo axit {[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-
1H-1,2,4-triazol-3-yl]oxy }axetic (150 mg, 0,36 mmol, 1,0 duong luong) duge bd sung.
Hut T3P (0,32 ml, 0,54 mmol, 1,5 duong luong) bang pipet vao dung dich nay, va hon
hop phan Ung dugc khudy & nhiét do trong phong trong 1 gio. Sau do, trietylamin
(0,13 ml, 0,90 mmol, 2,5 duong luong) va DMAP (9 mg, 0,072 mmol, 0,2 duong
lwong) dugc bo sung vao hon hop phan tmg, va hdn hop phan ung dugc khudy & nhiét
do trong phong qua dém. Sau do, dung dich phan ung duoc chiét bang nudc va
diclometan, va céc pha dugc tich riéng bang cach st dung thiét bi tach pha. Pha hitu co
duoc o dic trong didu kién ap suat giam. Phén con lai dugc tinh ché bang sic ky cot
(gradien etyl axetat/heptan). Metyl 3-(2-{[1-(4-clo-2-flophenyl)-5-(2,4-diclophenyl)-
1H-1,2,4-triazol-3-yl]oxy }axetoxy)propanoat dugc phan lap ¢ dang dau khong mau
(100 mg, 53% theo Iy thuyét). '"H NMR (400 MHz, CDCl; 8, ppm) 7,41-7,29 (m, 4H),
7,19 (d, 1H), 7,12 (d, 1H), 4,92 (s, 2H), 4,49 (t, 2H), 4,14 (q, 2H), 2,67 (t, 2H), 1,25 (t,
3H).

Tuong tu v6i céac vi du diéu ché néu trén va duoc thuat lai & thoi diém thich hop,
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va c6 tinh dén cac chi tiét chung lién quan dén viéc didu ché dan xuit axit [(1,5-
diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetic dugc thé, thu duoc cac hop chéit duoc liét ké
dudi day:

a
Q

Bang 1.1: Cac hop chit ¢6 cong thire (I.1) dugc wu tién 1a cac hop chét tir 1.1-1
dén 1.1-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ing. Vi vay,
céc hop chét tir 1.1-1 dén 1.1-53 cua bang 1.1 dugc x4c dinh boi nghia cla cac sb dau

vao tuong tng 1 dén 53 dbi vai Q tir bang 1.

Bang 1:

So Q

1 Q-2.1
2 Q-2.2
3 Q-23
4 Q-2.4
5 Q-2.5
6 Q-2.6
7 Q-2.7
8 Q-2.8
9 Q-2.9
10 Q-2.10
11 Q-2.11
12 Q-2.12
13 Q-2.13
14 Q-2.14
15 Q-2.15
16 Q-2.16
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s6  |Q

17 [Q-2.17
18 |Q-2.18
19  [0Q-2.19
20 |Q-2.20
21 |Q-2.21
22 |Q-2.22
23 |Q-2.23
24 |Q-2.24
25 |Q-2.25
26  |Q-2.26
27 |Q-227
28 [Q-2.28
29 |Q-2.29
30 |Q-2.30
31 |Q-2.31
32 Q232
33 |Q-2.33
34 |Q-2.34
35 |Q-2.35
36 |Q-2.36
37 |Q-2.37
38 |Q-2.38
39 |Q-2.39
40 |Q-2.40
41  |Q-2.41
42 |Q-2.42
43 1Q-2.43
44 |Q-2.44
45  |Q-245
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s6 [Q
46 |Q-2.46
47 |Q-247
48 |Q-2.48
49  [Q-2.49
50 |Q-2.50
51 |Q-2.51
52 [Q-2.52
53 |Q-2.53

- !
N/
| 1.2)
Q

Bang 1.2: Céc hop chét ¢6 cong thire (1.2) duge wu tién 1a cac hop chat tir 1.2-2
dén 1.2-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tng. Vi vay,
cac hop chét tir 1.2-2 dén 1.2-53 cua bang 1.2 dugc xéc dinh boi nghia cia cc so dau

vao tuong tmg 2 dén 53 d6i v6i Q tir bang 1.

o)

e
(o]
i,
v
Q

Bang 1.3: Céc hop chit ¢6 cong thire (1.3) duge wu tién 14 cac hop chat tir 1.3-1
dén 1.3-53 trong d6 Q c6 cac nghia tir bang 1 duge chi ra trong hang tuwong tmg. Vi vay,
cac hop chat tir 1.3-1 dén 1.3-53 ciia bang 1.3 dugc xéc dinh béi nghia cla cac sé dau

vao tuong tmg 1 dén 53 dbi véi Q tir bang 1.
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(o)
Dad
0]
(o]
F
B
/ N
T (1.4)
Q
Bang .4: Céc hop chat c6 cong thirc (1.4) dugc wu tién 1a cc hop chat tir 1.4-1
dén 1.4-53 trong d6 Q c6 céac nghia tir bang 1 dugc chi ra trong hang twong Gng. Vi vay,
céc hop chét tir 1.4-1 dén 1.4-53 cua bang 1.4 dugc xac dinh boi nghia clia cac s6 dau

vao tuong ung 1 dén 53 dbi véi Q tir bang 1.

"l‘ (1.5)
Q

Bang 1.5: Céac hogp chét c¢6 cong thie (1.5) dugc wu tién 1a cac hop chét tir 1.5-1
dén 1.5-53 trong d6 Q c6 c4c nghia tir bang 1 duoc chi ra trong hang twong ung. Vi vy,
cac hop chit tir 1.5-1 dén 1.5-53 cta bang 1.5 dugc xéac dinh bdi nghia cta cac s6 dau

vao twong tmg 1 dén 53 d6i véi Q tir bang 1.

o)

o
0

| (1.6)
Q

Bang L.6: Céc hop chét ¢ cong thire (1.6) dugc uu tién la céc hop chét tir 1.6-1

dén 1.6-53 trong d6 Q c6 cac nghia tr bang 1 dwgc chi ra trong hang tuong Gng. Vi vay,
cc hop chét tir 1.6-1 dén 1.6-53 ciia bang 1.6 dugc xéc dinh boi nghia cua cac s6 dau

vao tuong tmg 1 dén 53 dbi véi Q tir bang 1.
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F 7—\<N
2 '7/ /\N/
| (L7)
Q

Bang 1.7: Céc hop chét c6 cong thire (1.7) dugc wu tién 14 cac hop chét tir 1.7-1
dén 1.7-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi vy,
cac hop chét tir 1.7-1 dén 1.7-53 cia bang 1.7 duoc xac dinh boi nghia ca cac s6 dau

vao tuong tmg 1 dén 53 d6i v6i Q tir bang 1.

F 7—\<N
2 ‘7/ /\N/
| (1.8)
Q

Bang 1.8: Céc hop chat ¢6 cong thirc (1.8) dugc vu tién 1a céc hop chat tir 1.8-1
dén 1.8-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi vay,
cac hop chét tir 1.8-1 dén 1.8-53 ciia bang 1.8 dugc xac dinh boi nghia ca céc s6 dau

vao twong tmg 1 dén 53 déi véi Q tir bang 1.

o)

o
0]
F 7—\<N
2 7/ /\N/
| (1.9)
Q

Bang 1.9: C4c hop chat ¢6 cong thuc (1.9) dugc wu tién 14 cac hop chat tir 1.9-1
dén 1.9-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi vay,
cac hop chét tir 1.9-1 dén 1.9-53 ctia bang 1.9 dugc xé4c dinh bdi nghia cia cac s6 dau

vao twong tng 1 dén 53 ddi véi Q tir bang 1.
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i,
E "Il/ (110)
Q

Bang .10: Céc hop chat c6 cong thire (1.10) dugc wu tién 1a cac hop chat tir 1.10-
1 dn1.10-53 trong d6 Q c6 cic nghia tir bang 1 duoc chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.10-1 dén 1.10-53 ctia bang 1.10 duoc xac dinh boi nghia cta cac

s& dAu vao tuong tng 1 dén 53 d6i véi Q tir bang 1.

5,
F "ll/ (1.11)
Q

Bang I.11: Cac hop chat c6 cong thirc (1.11) duge wu tién 1a cac hop chattir I.11-
1 dn 1.11-53 trong d6 Q c6 cac nghia tir bang 1 dugce chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.11-1 d&n 1.11-53 ctia bang 1.11 duge x4c dinh boi nghia cua céc

sb ddu vao twong tng 1 dén 53 ddi vé6i Q tir bang 1.

(0]

o
o]
5,
F/©/<"|‘/ (1L12)
Q

Bang I.12: Cac hop chét ¢6 cong thire (I.12) dugc wu tién 1a cac hop chat tir 1.12-
1 dn 1.12-53 trong d6 Q c6 céac nghia tir bang 1 duoc chi ra trong hang twong tng. Vi
vay, cac hop chét tir 1.12-1 dén 1.12-53 cua bang 1.12 dugc xé4c dinh boi nghia cua céac

s6 dau vao tuong tng 1 dén 53 d6i voi Q tir bang 1.
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cl
@i_\{l
N/
| (L13)
Q

BangI.13: Céc hop chit co cong thire (I.13) dugc wu tién 1a cac hop chat tir I.13-
1 dén I.13-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuong tng. Vi
vay, cac hop chit tir 1.13-1 dén 1.13-53 cia bang 1.13 duoc x4c dinh boi nghia cua cac

s6 du vao tuong tmg 1 dén 53 d6i véi Q tir bang 1.

Cl
é e
N/
| (.14)
Q

Béng I.14: Céc hop chét ¢ cong thirc (1.14) dugc vu tién 1a cac hop chat tir 1.14-
1 dén 1.14-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong Gng. Vi
véy, cac hop chét tir 1.14-1 dén 1.14-53 cia bang I.14 duoc xac dinh béi nghia cia céc
s6 dau vao tuong tng 1 dén 53 ddi voi Q tir bang 1.

(o)

—>—OH
(o]

Cl
é &
N/
| (1.15)
Q

Bang 1.15: Céc hop chét c¢6 cong thire (1.15) dwoc wu tién 1a cac hop chat tir 1.15-
1 dn1.15-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ung. Vi
véy, cac hop chat tir 1.15-1 dén 1.15-53 ctia bang 1.15 dugc xéc dinh bdi nghia cua cac

s& ddu vao twong ing 1 dén 53 ddi v6i Q tir bang 1.

Cl 7—\<N
2 7/ /\N/
| (116)
Q
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Bang 1.16: Cac hop chit c6 cong thire (I.16) dugc wu tién 1a cac hop chat tir [.16-
1 dén 1.16-53 trong d6 Q c6 cac nghia tir bang 1 dugce chi ra trong hang twong tmg. Vi
vdy, cac hop chat tir 1.16-1 dén 1.16-53 cta bang 1.16 duoc xac dinh bdi nghia cta cac

sb dAu vao tuong tmg 1 dén 53 ddi v6i Q tir bang 1.

ol 7_\<N
Z ‘7/ /\N/
| (117)
Q

Bang 1.17: Céc hop chét c6 cong thire (1.17) dwgc wu tién 1a cic hop chét tir 1.17-
1 dén 1.17-53 trong d6 Q c6 cic nghia tir bang 1 duge chi ra trong hang twong ung. Vi
véy, cac hop chét tir 1.17-1 dén 1.17-53 cta bang 1.17 duogc xac dinh bdi nghia cia cac

s& dau vao tuong tmg 1 dén 53 d6i v6i Q tir bang 1.

o]

o
o]
Cl 7—\<N
N/
Z :; | (1.18)
Q

Bang 1.18: Cac hop chét ¢6 cong thirc (1.18) dugce wu tién 1a cic hop chét tir 1.18-
1 dén 1.18-53 trong d6 Q co cic nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
véy, cac hop chét tir 1.18-1 dén 1.18-53 cua bang 1.18 dugc xac dinh bdi nghia cia céac

s6 ddu vao tuong ung 1 dén 53 d6i voi Q tir bang 1.

8
. "ll/ (119)
Q

Bang 1.19: Céc hop chét ¢6 cong thire (1.19) duge uu tién 14 cac hop chét tr 1.19-
1 dén 1.19-53 trong d6 Q c6 cac nghia tr bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hop chat tir 1.19-1 dén 1.19-53 ctia bang 1.19 dugc xéac dinh boi nghia cia cac
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s& dau vao twong ung 1 dén 53 déi véi Q tir bang 1.

i,
Q

Bang 1.20: Cac hop chit c6 cong thire (1.20) dugc vu tién 1a cac hop chat tir 1.20-
1 dén 1.20-53 trong d6 Q c6 cac nghia tr bang 1 dugc chi ra trong hang twong tng. Vi
vay, cac hop chét tir .20-1 dén 1.20-53 cua bang 1.20 dugc x4c dinh bdi nghia ciia cac

s& dAu vao tuong tng 1 dén 53 ddi véi Q tir bang 1.

B
cl T/ (1.21)
Q

Bang .21: Céc hop chat c6 cong thire (1.21) dugce uu tién 1a cac hop chat tir 1.21-
1 @én 1.21-53 trong d6 Q c6 cac nghia tr bang 1 dugce chi ra trong hang twong tGng. Vi
vay, cac hgp chat tir 1.21-1 dén 1.21-53 cua bang 1.21 dugc xac dinh boi nghia cia céc

s6 dau vao twong tng 1 dén 53 d6i voi Q tir bang 1.

(0]
é &
N/
| (1.22)
Q

Bang 1.22: Cac hop chét c6 cong thirc (1.22) dugc wu tién la cac hop chat tir 1.22-
1 dén 1.22-53 trong d6 Q c6 céc nghia tir bang 1 dwgc chi ra trong hang twong tng. Vi
vay, cac hop chat tir 1.22-1 dén 1.22-53 cia bang 1.22 dugc xac dinh béi nghia cua céac

sb dAu vao twong ung 1 dén 53 ddi v6i Q tir bang 1.
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0
@4’7*\1
N/
| (1.23)
Q

Bang 1.23: Céc hop chat c6 cong thirc (1.23) dugce wu tién 1a cac hop chat tir 1.23-
1 dén 1.23-53 trong d6 Q c6 cac nghia tir bang 1 dugce chi ra trong hang twong tng. Vi
vdy, cac hop chét tir 1.23-1 dén 1.23-53 clia bang 1.23 dugc xéac dinh boi nghia ctia cac

s& dAu vao tuong tmg 1 dén 53 d6i v6i Q tir bang 1.

0

o
AN o}

(o]
N/
| (1.24)
Q

Bang 1.24: Cac hop chét c6 cong thire (1.24) duogc vu tién 1a cac hop chét tir 1.24-
1 dén 1.24-53 trong d6 Q c6 cic nghia tir bang 1 dugc chi ra trong hang twong tng. Vi
vay, cac hop chat tir 1.24-1 dén 1.24-53 cua bang 1.24 duoc xac dinh boi nghia ciia cac

sb dau vao tuong ung 1 dén 53 dbi véi Q tir bang 1.

/OUQ_\{V

N/

| (1.25)
Q .

Bang1.25: Cac hgp chét c6 cong thic (1.25) duge wu tién 1a cac hop chét tir 1.25-
1 dén 1.25-53 trong dé Q c6 cac nghia tr bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.25-1 dén 1.25-53 ctia bang 1.25 duge xac dinh boi nghia cta céc

sb dau vao twong ung 1 dén 53 d6i v6i Q tir bang 1.
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/OQ/K_\{I

N

I (1.26)
Q

Bang 1.26: Céac hop chat c6 cong thire (1.26) dugce wu tién la cac hop chét tir 1.26-
1 dén 1.26-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vy, céc hop chét tir 1.26-1 dén 1.26-53 ciia bang 1.26 duoc x4c dinh boi nghia cuia cic

s& dAu vao tuong ung 1 dén 53 dbi véi Q tir bang 1.

o)

o
(0]
/0©/4—\<N

N/

| (1.27)

Q

Bang 1.27: Céc hop chét c6 cong thirc (1.27) dugce uu tién 1a cac hop chét tir 1.27-
1 dén 1.27-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ung. Vi
vay, cac hop chét tir 1.27-1 dén 1.27-53 ctia bang 1.27 dugc xac dinh boi nghia cla cac

s& dau vao twong tng 1 dén 53 dbi v6i Q tir bang 1.

B
N/
/ Q

Bang 1.28: Cac hop chét ¢6 cong thire (1.28) duoc wu tién 1 cac hop chat tir 1.28-
1 dén 1.28-53 trong d6 Q c6 céac nghia tir bang 1 dugc chi ra trong hang twong (mg. Vi
vay, cac hop cht tir 1.28-1 dén 1.28-53 ctia bang 1.28 dugc xac dinh boi nghia cta cac

sé dau vao twong tng 1 dén 53 dbi véi Q tlr bang 1.
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i,
o 'i‘/ (1.29)
Q

/

Bang1.29: Cac hop chét c6 cong thirc (1.29) dugc vu tién 1a cac hop chat tir 1.29-
1 dén 1.29-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong tmg. Vi
vay, céc hop chét tir 1.29-1 dén 1.29-53 cuia bang 1.29 dugc xéac dinh boi nghia cua céc

s6 du vao twong tmg 1 dén 53 d6i voi Q tir bang 1.

o)

o
(0]
i,
N/
o /©/4 | (1.30)
/ Q

Bang 1.30: Cac hop chat c6 cong thire (1.30) dugce wu tién 1 cac hop chat tir 1.30-
1 dén 1.30-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuong ung. Vi
vay, céc hop chét tir 1.30-1 dén 1.30-53 cua bang 1.30 dugc xac dinh boi nghia cua céc

sé dau vao tuong tmg 1 dén 53 dbi véi Q tir bang 1.

T (1.31)
Q

Bang 1.31: Céc hop chat ¢6 cong thike (1.31) dugc wu tién 1a cac hop chét tir 1.31-
1 dén 1.31-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tng. Vi
vay, cac hop chat tir 1.31-1 dén 1.31-53 cuia bang 1.31 dugc xdc dinh boi nghia cia cac

s6 dau vao twong tng 1 dén 53 ddi v6i Q tr bang 1.
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T (1.32)
Q

Bang1.32: Cac hop chét c6 cong thire (1.32) dugc uu tién 1a cac hop chat tir 1.32-
1 dén 1.32-53 trong d6 Q co6 céac nghia tir bang 1 dugc chi ra trong hang tuong Gng. Vi
vay, cac hop chét tir 1.32-1 dén 1.32-53 cuia bang 1.32 duge xac dinh boi nghia cua cac

s6 dAu vao tuong tmg 1 dén 53 déi véi Q tlr bang 1.

(o)

0

| (1.33)
Q

Bang 1.33: Céc hop chét c6 cong thirc (1.33) duge wu tién la cdc hop chét tir 1.33-

1 dén 1.33-53 trong d6 Q c6 cac nghia tr bang 1 duoc chi ra trong hang tuong tmg. Vi
vay, cac hop chét tir 1.33-1 dén 1.33-53 cta bang 1.33 dugc xac dinh boi nghia cua cac

sb dau vao tuong tng 1 dén 53 dbi voi Q tir bang 1.

S,
Ng (1.34)
&

Bang I.34: Céc hop chét c6 cong thir (1.34) duge wu tién 12 cac hop chat tir 1.34-
1 dén 1.34-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong Ung. Vi
vay, cac hop chét tir 1.34-1 dén 1.34-53 ctia bang .34 dugc xéac dinh boi nghia cua céc

sé dau vao tuong tng 1 dén 53 ddi v6i Q tir bang 1.
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t A
N/
| (1.35)
Q

Bang 1.35: Céc hop chat c6 cong thirc (1.35) duge wu tién la cac hop chat tir 1.35-
1 dén 1.35-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuwong tmg. Vi
vay, cac hop chét tir 1.35-1 dén 1.35-53 cua bang 1.35 duoc xac dinh boi nghia ctia cac

sé dau vao tuong tmg 1 dén 53 dbi véi Q tir bang 1.

i,
N/
' (1.36)
Q

Bang 1.36: Céc hop chét c6 cong thire (1.36) dugce wu tién 1a cac hgp chat tir 1.36-
1 dén 1.36-53 trong d6 Q c6 cac nghia tr bang 1 dugc chi ra trong hang twong ung. Vi
véy, cac hop chét tir 1.36-1 dén 1.36-53 ctia bang 1.36 duoc xac dinh bdi nghia cia cac

s& dAu vao tuong tng 1 dén 53 ddi voi Q tir bang 1.

@*H“

N/

| (1.37)
Q

Bang 1.37: Cac hop chét c6 cong thire (1.37) dugc wu tién la cac hop chat tir 1.37-
1 dén 1.37-53 trong d6 Q c6 céac nghia tir bang 1 dugc chi ra trong hang twong Gng. Vi
vdy, cac hop chat tir 1.37-1 dén 1.37-53 clia bang 1.37 dugc xéac dinh boi nghia clia cic

s& dAu vao twong ung 1 dén 53 dbi v6i Q tir bang 1.
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/Q/Z \N:

N/

| (138)
Q

Bang 1.38: Céc hop chit c6 cong thire (1.38) duge wu tién 1a céc hop chat tir 1.38-
1 dén 1.38-53 trong d6 Q c6 c4c nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.38-1 dén 1.38-53 clia bang 1.38 dugc xac dinh bdi nghia cua cac

sé dau vao tuong tmg 1 dén 53 d6i véi Q tir bang 1.

(o)

Dac
(o]
N/
| (1.39)
Q

Bang 1.39: Cac hgp chit c6 cong thire (1.39) duoc wu tién 1a cac hop chét tir 1.39-
1 dén 1.39-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuwong ung. Vi
vdy, cac hop chat tir .39-1 dén 1.39-53 cua bang .39 duoc x4c dinh bdi nghia clia cac

s& dAu vao twong tmg 1 dén 53 dbi véi Q tir bang 1.

F
.
E ’i'/ (1.40)
Q

Bang 1.40: Céc hop chét co6 cong thirc (1.40) duge vu tién 1a cac hop chét tir 1.40-
1 dén 1.40-53 trong d6 Q c6 cac nghia tr bang 1 dugc chi ra trong hang twong Gng. Vi
véy, cac hop chat tir 1.40-1 dén 1.40-53 cua bang 1.40 dugc xac dinh bdi nghia cia cac

sb dau vao twong ung 1 dén 53 d6i voi Q tir bang 1.

F
.
F E/ (1.41)

58



48538 59/161

Bang [.41: Cac hop chat c6 cong thire (1.41) dugc vu tién 1a cac hop chattir 1.41-
1 @én 1.41-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hgp chit tir 1.41-1 dén 1.41-53 cua bang 1.41 dugc xac dinh boi nghia cua cac

s& dau vao tuong tng 1 dén 53 dbi véi Q tir bang 1.

(o)

o
o}

F
i,
F T/ (1.42)
Q

Bang 1.42: Cac hop chét co6 cong thie (1.42) dugc vu tién 1a cac hop chat tir 1.42-
1 dén 1.42-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hgp chét tir 1.42-1 dén 1.42-53 cua bang 1.42 dugc x4c dinh béi nghia cta céc

s6 dau vao tuong tng 1 dén 53 dbi véi Q tir bang 1.

Cl
i,
ci 'il/ (1.43)
Q

Bang 1.43: Céc hop chét c6 cong thirc (1.4) duge wu tién 1 cac hop chat tir 1,43-
1 dén 1,43-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong ing. Vi
vay, cac hop chét tir 1.43-1 dén 1.43-53 ctia bang 1.43 duoc xac dinh boi nghia cua cac

s& dAu vao twong tng 1 dén 53 ddi vé6i Q tir bang 1.

Cl
a
o I
Q

Bang 1.44: Céc hop chét c6 cong thire (1.44) duoc wu tién 12 cac hop chat tir 1.44-
1 dén 1.44-53 trong d6 Q c6 cac nghia tr bang 1 dugc chi ra trong hang tuwong ung. Vi
vdy, cac hop chét tir 1.44-1 dén 1.44-53 clia bang 1.44 duogc xé4c dinh béi nghia cua cic
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sé dau vao tuong tng 1 dén 53 d6i véi Q tir bang 1.

(o]

_>—OH
o

Cl
i,
- fil/ (1.45)
Q

Bang 1.45: Cac hop chat c6 cong thire (1.45) dugc wu tién 1a cac hop chét tir 1.45-
1 dén 1.45-53 trong d6 Q c6 cic nghia tir bang 1 duoc chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.45-1 dén 1.45-53 ctia bang 1.45 duoc x4c dinh bodi nghia cua cac

s6 dau vao twong ung 1 dén 53 d6i v6i Q tr bang 1.

cl (1.46)

N
|
Q

Bang 1.46: Céc hop chét c6 cong thire (1.46) dugc wu tién 1a cac hop chét tir 1.46-
1 dén 1.46-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ting. Vi
viy, cac hop chat tir 1.46-1 dén 1.46-53 ctia bang 1.46 duoc xac dinh bdi nghia cla cac

s6 dau vao tuong ung 1 dén 53 d6i voi Q tir bang 1.

cl (147)

I
Q

Bang 1.47: Céc hop chét c6 cong thire (1.47) dugc wu tién 1a cac hop chat tir 1.47-
1 dén 1.47-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hop chat tir 1.47-1 dén 1.47-53 cla bang 1.47 dugc xéac dinh boi nghia cla cac

sb dau vao twong tng 1 dén 53 ddi v6i Q tir bang 1.
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o)

o
. o]
5,

N/

| (1.48)
Q

Cl

Bang 1.48: Céc hop chat c6 cong thirc (1.48) dugc wu tién la cac hgp chat tir 1.48-

1 dén 1.48-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, céc hop chét tir 1.48-1 dén 1.48-53 clia bang 1.48 dugc xé4c dinh bdi nghia clia cac

s& dAu vao twong tmg 1 dén 53 dbi v6i Q tir bang 1.

Cl
®
F N (1.49)
&

Bang 1.49: Cac hop chét c6 cong thirc (1.49) duogc vu tién 1a cac hop chét tir 1.49-
1 dén 1.49-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuong tng. Vi
vay, cac hop chét tir 1.49-1 dén 1.49-53 cia bang 1.49 dugc xac dinh bdi nghia cla cic

s& dAu vao tuong ung 1 dén 53 ddi v6i Q tir bang 1.

l (1.50)
Q

Bang 1.50: Cac hop chét c6 cong thirc (1.50) dugc wu tién la céc hop chat tir 1.50-
1 dén 1.50-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong tmg. Vi
vay, céc hop chét tir .50-1 dén 1.50-53 clia bang 1.50 dwoc xac dinh bdi nghia clia cac

s& dau vao twong tng 1 dén 53 d6i voi Q tir bang 1.
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Cl
i,
E 'i‘/ (1.51)
Q

Bang 1.51: Cac hop chét ¢6 cong thire (1.51) dugc wu tién 1a cac hop chat tir 1.51-
1 dén 1.51-53 trong d6 Q c¢6 cac nghia tir bang 1 duoc chi ra trong hang tuong tng. Vi
véy, cac hop chit 1.51-1 dén 1.51-53 ciia bang 1.2 dugc xdc dinh boi nghia clia céc s

dAu vao twong ung 1 dén 53 d6i voi Q tir bang 1.

(152)

Bang [.52: Cac hop chét ¢ cong thire (1.52) duge vu tién 1a cac hop cht tir 1.52-
1 dén 1.52-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, céc hop chét tir 1.52-1 dén 1.52-53 cta bang 1.52 dugc x4c dinh boi nghia cla cac

s6 dau vao twong tng 1 dén 53 dbi voi Q tir bang 1.

(1.53)

Bang 1.53: Cac hop chét c6 cong thirc (1.53) duge wu tién 1a cac hop chat tir 1.53-
1 dén 1.53-53 trong d6 Q c6 céc nghia tir bang 1 dugc chi ra trong hang tuong tng. Vi
vay, céc hop chét tir 1.53-1 dén 1.53-53 ctia bang 1.53 dugc xac dinh bdi nghia ctia céc

s& dau vao tuong ung 1 dén 53 dbi véi Q tir bang 1.
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(1.54)
F

Bang 1.54: Cac hogp chét c6 cong thirc (1.54) duoc vu tién 1a cac hop chat tir I.54-
1 dén 1.54-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tng. Vi
vay, cac hop chét tir 1.54-1 dén 1.54-53 cuia bang 1.54 dugc xac dinh boi nghia cua céc

sé dAu vao twong tmg 1 dén 53 déi véi Q tir bang 1.

(1.55)

Bang 1.55: Céc hop chét c6 cong thirc (1.55) dugc wu tién la cac hop chat tir 1.55-
1 dén 1.55-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuong Ung. Vi
vay, cac hop chit tir 1.55-1 dén 1.55-53 cua bang 1.55 dugc xac dinh boi nghia cia cac

s6 dau vao twong tng 1 dén 53 dbi véi Q tir bang 1.

'i' (1.56)
Q

Bang 1.56: Céc hop chét c6 cong thic (1.56) dugc vu tién 1a cac hop chat tir 1.56-
1 dén 1.56-53 trong d6 Q c6 cac nghia tix bang 1 dugc chi ra trong hang twong ng. Vi .
vay, cac hop chat tir 1.56-1 dén 1.56-53 ctia bang 1.56 dugc xac dinh béi nghia cua cac
s6 dau vao tuong tmg 1 dén 53 d6i voi Q tir bang 1.
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(@)

4>—0 H
- 0
i,

s
(1.57)

\
FQ

Bang I.57: Cac hop chat c6 cong thire (1.57) duge uu tién 1a cac hop chat tir 1.57-
1 dén 1.57-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vdy, cac hop chat tir 1.57-1 dén 1.57-53 cua bang 1.57 dwgc x4c dinh boi nghia cia cac

sé dAu vao twong tng 1 dén 53 dbi voi Q tir bang 1.

(1.58)

Bang 1.58: Céc hop chat c6 cong thire (1.58) dugc uu tién la céc hop chat tir 1.58-
1 dén 1.58-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuong tng. Vi
vay, cac hop chét tir 1.58-1 dén 1.58-53 clia bang 1.58 duoc xéac dinh boi nghia clia céc

s& dau vao tuong tng 1 dén 53 déi véi Q tir bang 1.

(1.59)

Bang 1.59: Cac hop chét c6 cong thire (1.59) duoc wu tién 1a cac hgp chat tir 1.59-
1 dén 1.59-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong tng. Vi
vay, cac hop chat tir 1.59-1 dén 1.59-53 clia bang 1.59 dugc x4c dinh boi nghia cua céc
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s6 dAu vao tuong ung 1 dén 53 dbi v6i Q tir bang 1.

(o)

_>—OH
o)

(1.60)

Bang 1.60: Cac hop chit c6 cong thie (1.60) duge wu tién 1a cac hop chét tir 1.60-
1 dén 1.60-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong ung. Vi
vdy, cac hop chét tir 1.60-1 dén 1.60-53 ctia bang 1.60 dugc xac dinh boi nghia cta cac

sb dAu vao twong ung 1 dén 53 d6i véi Q tir bang 1.

| (1.61)
Q

Bang 1.61: Cac hop chét c6 cong thic (1.61) dugc vu tién 1a cac hgp chat tir 1.61-
1 @n 1.61-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong Gmg. Vi
vdy, cac hop chét tir 1.61-1 dén 1.61-53 clia bang 1.61 dugc xac dinh boi nghia cta céc

sb dau vao tuong ung 1 dén 53 d6i voi Q tir bang 1.

"Il (1.62)
Q

Bang 1.62: Céc hop chét co cong thire (1.62) dugc wu tién 1a cc hop chat tir 1.62-
1 dén 1.62-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ung. Vi
vay, cac hop chét tir 1.62-1 dén 1.62-53 clia bang 1.62 duoc xéac dinh boi nghia ca céc

sé dAu vao twong tng 1 dén 53 d6i v6i Q tir bang 1.
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(o]
/_O
F 0}0 O
B

T/ (1.63)
Q

Bang .63: Cac hop chat c6 cong thire (1.63) duge wu tién 1a cac hop chat tir 1.63-
1 dén 1.63-53 trong d6 Q c6 céc nghia tir bang 1 duoc chi ra trong hang twong tmg. Vi
vay, céc hop chét tir 1.63-1 dén 1.63-53 clia bang 1.63 duoc xac dinh boi nghia clia cac

s& dAu vao twong tmg 1 dén 53 dbi véi Q tir bang 1.
o)
W
el
0]

N
N
F |

Q

(1.64)

Bang 1.64: Cac hop chat c6 cong thire (1.64) dugc wu tién 1a cac hop chét tir 1.64-
1 dén 1.64-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ung. Vi
vay, céc hop chét tir 1.64-1 dén 1.64-53 cua bang 1.64 dugc xac dinh boi nghia cua céc

s& dAu vao twong tng 1 dén 53 dbi voi Q tir bang 1.

/
N (1.65)

Q
Bang 1.65: Cac hop chat c6 cong thire (1.65) dugc wu tién la cac hop chat tir 1.65-
1 dén 1.65-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.65-1 dén 1.65-53 ctia bang 1.65 dugc xac dinh boi nghia clia céc

s6 dau vao tuong tung 1 dén 53 dbi voi Q tir bang 1.
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)
i,

T/ (1.66)
Q

Bang 1.66: Cac hop chét c6 cong thire (1.66) dugc wu tién 1a cac hop chét tir 1.66-
1 dén 1.66-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, céc hop chét tir L.66-1 dén 1.66-53 clia bang 1.66 duoc xac dinh boi nghia clia cc

s& dAu vao twong tmg 1 dén 53 dbi véi Q tir bang 1.

’i‘ (1.67)
Q

Bang 1.67: Cc hop chét c6 cong thitc (1.67) dugc wu tién 1a céc hop chét tir 1.67-
1 dén 1.67-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong Gmg. Vi
vay, céc hop chét tir 1.67-1 dén 1.67-53 ctia bang 1.67 duoc xac dinh bdi nghia clia cac

sé dau vao tuong tng 1 dén 53 d6i véi Q tir bang 1.

T (168)
Q

Bang 1.68: Céc hop chét c6 cong thue (1.68) duoc wu tién 1a cac hop chét tir 1.68-
1 dén 1.68-53 trong d6 Q c6 céc nghia tir bang 1 duoc chi ra trong hang twong ung. Vi
vay, cac hop chét tir 1.68-1 dén 1.68-53 clia bang 1.68 dwoc xéac dinh boi nghia clia cdc
sé dau vao twong tmg 1 dén 53 d6i voi Q tir bang 1.
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F 7_\<N

'il/ (1.69)
Q

Bang 1.69: Céc hop chét c6 cong thirc (1.69) dugce wu tién 1a céc hop chét tir 1.69-
1 dén 1.69-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang tuong tmg. Vi
vy, cac hop chét tir 1.69-1 dén 1.69-53 clia bang 1.69 dugc xac dinh boi nghia cua céac

s6 dau vao twong tmg 1 dén 53 dbi véi Q tir bang 1.

| (1.70)
Q

Bang 1.70: Cac hop chét c6 cong thirc (1.70) dugc vu tién 1a cac hop chat tir 1.70-
1 dén 1.70-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang tuong Gmg. Vi
vy, cac hop chét tir 1.70-1 dén 1.70-53 cua bang 1.70 dwgc xéc dinh béi nghia cia cac

sé dAu vao tuong tng 1 dén 53 ddi voi Q tir bang 1.

0 50

| (L71)
Q

Bang 1.71: Cac hop chét c6 cong thire (1.71) duge wu tién la cac hop chat tir 1.71-
1 dén 1.71-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tng. Vi
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vay, cac hop chét tir 1.71-1 dén 1.71-53 ctia bang 1.71 dwoc xac dinh boi nghia cla cac

sé dAu vao tuong tmg 1 dén 53 d6i v6i Q tlr bang 1.

F
5,
F T/ (.72)
Q

Bang 1.72: Céc hop chat c6 cong thirc (1.72) duge wu tién 1a cac hop chat tir 1.72-
1 dén 1.72-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang twong tmg. Vi
vay, cac hop chét tir 1.72-1 dén 1.72-53 cua bang 1.72 dugc xac dinh béi nghia cla céc

s6 dAu vao tuong ing 1 dén 53 dbi voi Q tir bang 1.

F
N
/_\<N
N/
F | (1.73)
Q

Bang 1.73: Céc hop chat c6 cong thirc (1.73) dugce wu tién la céc hop chat tir 1.73-
1 dén 1.73-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong tmg. Vi
vay, céc hop chét tir 1.73-1 dén 1.73-53 cua bang 1.73 dugc xac dinh boi nghia cla cac

sé dau vao tuong tmg 1 dén 53 d6i v6i Q tir bang 1.

Ng (1.74)

Bang 1.74: Cac hop chét ¢ cong thirc (1.74) duge wu tién la cac hop chat tir 1.74-
1 dén 1.74-53 trong d6 Q c6 cac nghia tir bang 1 duoc chi ra trong hang twong Gng. Vi
vay, cac hop chét tir 1.74-1 dén 1.74-53 ctia bang 1.74 dugc xac dinh boi nghia ctia cac

s& dau vao tuong tng 1 dén 53 ddi v6i Q tr bang 1.

69



48538 70/161

F
i,
N/
F | (1.75)
Q

Bang 1.75: Cac hop chét c6 cong thire (1.75) dugc uu tién 1a cac hop chat tir 1.75-
1 dén 1.75-53 trong d6 Q c6 cac nghia tix bang 1 duoc chi ra trong hang twong Gmg. Vi
vay, cac hop chét tir 1.75-1 dén 1.75-53 cta bang 1.75 duoc xac dinh boi nghia cia céc

sb dau vao twong ing 1 dén 53 dbi voi Q tir bang 1.

N/
0]
Da
. o
B
F "Il/ (1.76)
Q

Bang 1.76: Cc hop chit c6 cong thire (1.76) dugce wu tién 1 cac hop chat tir 1.76-
1 dén 1.76-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong ung. Vi
vay, céc hop chét tir 1.76-1 dén 1.76-53 cia bang 1.76 dugc xac dinh boi nghia cta céc

sb dau vao tuong tng 1 dén 53 dbi v6i Q tir bang 1.

F
i,
E T/ L77)
Q

Bang 1.77: Céc hop chét c6 cong thirc (1.77) dugc wu tién la cac hop chat tir 1.77-
1 dén 1.77-53 trong d6 Q c6 cac nghia tir bang 1 dugc chi ra trong hang twong Gng. Vi
vay, céc hop chét tir 1.77-1 dén 1.77-53 clia bang 1.77 dugc xé4c dinh bdi nghia ctia cac
sb dau vao tuong ung 1 dén 53 dbi v6i Q tir bang 1.

Dit liéu quang phd ctia cac vi du chon loc néu trong bang:
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Céc vi du téng hop cu thé dugc Iya chon dbi v6i hop chét c6 cong thirc chung
(I) theo séng ché dugc vién din dudi day. Dit liéu quang phd 'H NMR,C-NMR va
YF_NMR duoc bao cao ddi véi cac vi du héa hoc duge mod ta trong cac phﬁn dudi day
(400 MHz déi v6i '"H NMR va 150 MHz déi v6i C-NMR va 375 MHz d6i voi "F-
NMR, dung méi CDCl3, CD;0D hodc ds-DMSO, chét chuan ndi: tetrametylsilan § =
0,00 ppm) thu dugc trén thiét bi Bruker, va céc tin hiéu liét ké ¢6 cac nghia dugc dua
ra dudi ddy: br = vach rdng; s = vach don, d = vach doi, t = vach ba, dd = vach doi cua
vach d6i, ddd = vach doi cta vach doi ctia vach d6i, m = da vach, q = bon vach, quint =
nam vach, sext = sdu vach, sept = bay vach, dq = vach doi cua bon vach, dt = vach doi
ctia ba vach. Trong truomg hop hon hop ddng phan khong dbi quang, céc tin hiéu c6
nghia dbi v6i mdi trong d6 hai chét déng phan khong d6i quang dugc bao cédo hodc tin
hiéu dic trung cta cac chat ddng phan khong dbi quang chinh dugc bao céo. Cac chir
viét tat dugc sir dung cho cac nhém hoa hoc o, vi du, cac nghia sau day: Me = CHs, Et
= CH,CHs, t-Hex = C(CH3)CH(CH3),, t-Bu = C(CH3)3, n-Bu = butyl khoéng phan
nhénh, n-Pr = propyl khong phan nhanh, i-Pr = propyl phan nhéanh, ¢-Pr = xyclopropyl,
c-Hex = xyclohexyl.

Dit liéu quang pho dugc liét ké duéi day dbi véi cac vi du chon loc trong bang
duoc danh gia thong qua su thé hién 'H NMR thong thuong hodc thong qua phuong
phap liét ké dinh NMR.

Su thé hién 'H NMR thong thuong
Vi du s6 1.77-49:

'H NMR (400 MHz, CDCl; 8, ppm) 7,59 (m, 1H), 7,37 (¢, 1H), 7.22 (m, 1H),
7,14 (dd, 1H), 6,97 (m, 1H), 6,77 (m, 1H), 4,92 (s, 2H), 4,20 (t, 2H), 1,67-1,63 (m, 2H),
1,32-1,26 (m, 4H), 0,87 (t, 3H).

Vi du s6 1.71-49:

'H NMR (400 MHz, CDCls 8, ppm) 7,59 (m, 1H), 7,40 (t, 1H), 7,22 (dd, 1H),
7.14 (dd, 1H), 6,97 (dt, 1H), 6,77 (dt, 1H), 5,24 (q, 1H), 5,01 (s, 2H), 3,74 (s, 3H).

Vi du sb 1.70-49:

'H NMR (400 MHz, CDCl5 8, ppm) 7,60 (m, 1H), 7,40 (t, 1H), 7,21 (m, 1H),
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7,14 (m, 1H), 6,96 (m, 1H), 6,77 (m, 1H), 5,05 (s, 2H), 4,75 (s, 2H), 3,77 (s, 3H).
Vi du sb 1.72-49:

'H NMR (400 MHz, CDCls 8, ppm) 7,57 (m, 1H), 7,37 (t, 1H), 7,21 (m, 1H),
7.14 (dd, 1H), 6,96 (dt, 1), 6,77 (dt, 1H), 4,93 (s, 2H), 3,99 (d, 2H), 1,95 (m, 1H), 0,90
(d, 6H).

Phuong phép liét ké dinh NMR

Dit liéu 1H NMR cua céac vi du dugce lua chon duoc thé hién dudi dang liét ke
cac dinh 1H NMR. Déi v6i mdi mét dinh tin hiéu, trude tién, gid tri 8 tinh bang ppm va
sau do, cuong do tin hi€u nam trong dau ngodc don dugc liét ké. Cac cap ) gia tri
d/cuong do tin hiéu cta céc dinh tin hiéu khac nhau dugc liét ké c6 phén cach nhau

bing déu phdy.
Do d6, danh sach dinh ctia mot vi du c6 dang:
81 (cudong do1); 62 (cuong dd);........ ; 0i (cuong do);...... ; On (crong don)

Cuong d0 cta cac tin hiéu rd nét twong Gng véi do cao cla cac tin hiéu trong vi
du dugc in ra cua phé NMR tinh béng cm va thé hién cac ty 1é thuc ctia cac cudng do
tin hiéu. Trong truong hop tin hiéu rdng, mot sb dinh hodc gia tri trung binh ctia cuong
6 tin hidu va cuong do twong dbi ciia no c6 thé dugce thé hién trong phép so sanh véi

tin hi€u cuong do manh nhét trong phd.

Dé hiéu chinh do dich chuyén héa hoc cua ph6 1H NMR, st dung tetrametylsilan
va/hoac do dich chuyén hoéa hoc cua dung moi, déac biét 1a trong truong hop phé duoc
do trong DMSO. Do d6, dinh tetrametylsilan ¢6 thé nhung khong nhat thiét xuét hién
trong cac danh sach dinh NMR.

Céac danh sach cac dinh 1H NMR la tuong tu nhu dit liéu 1H NMR in ra thong
thuong va do do6 thuong chira tht ca cac dinh duoc liét ké trong dién gidi NMR thong
thuong.

Ngoai ra, gidng nhu dit liu 1H NMR in ra thong thuong, cac danh sach nay c6
thé thé hién cac tin hiéu vé dung moi, céc tin hiéu vé chét déng phén lap thé cta cac

hop chét dich, ma twong tu cau thanh mot phén ddi twong ctia sang ché, va/hoidc cac
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dinh cua tap chat.

Khi théng bao vé cac tin hiéu cia hop chét nam trong khoang delta ctia dung moi
va/hodc nudc, danh sach cac dinh 1H NMR ¢ day thé hién cac dinh dung moi thong
thudong, vi du cac dinh cia DMSO trong DMSO-Ds va dinh cua nude, trung binh dinh

nay thong thuong c6 cuong do cao.

Ciéc dinh ciia chit ddng phan 1ap thé ciia cac hop chét dich va/hodc cac dinh cua
tap chét thuong c6 cuong do & muc trung binh thap hon so véi dinh cua cac hop chét

dich (vi du, v6i do tinh khiét > 90%).

Céc chét ddng phan lap thé va/hodc tap chét nhu vay c6 thé 1 dic trung trong
quy trinh didu ché cu thé. Do do, céc dinh ciia ching c6 thé gitip dé nhan biét kha ning
mo phong cua quy trinh didu ché cua tac gia sang ché vé6i viéc tham chiéu "cac d4u 4n

san pham phu".

Chuyén gia tinh toan dinh cta cac hop chét dich bang cac phwong phap da biét
(MestreC, mo phong ACD, va ca bang céc gia tri ky vong danh gia theo kinh nghiém),
néu cn c6 thé tach riéng dinh cua cac hop chét dich, tuy y st dung cac bd loc cuong
d6 b sung. Su tach riéng nay co thé s& twong tw nhu viéc chon dinh thich hop trong

cach dién giai 1H NMR thong thuong.

Chi tiét hon vé danh sach dinh 1H NMR c¢6 thé xem trong tai liéu Research
Disclosure Database Number 564025.

1.1-43: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 7.7545 (0,6); 7,7491 (0,6); 7,7330 (1,2); 7.7168 (0,7); 7,7116 (0.8); 7,6955
(0,3): 7,5227 (0,6): 7.5121 (1,2); 7.5010 (1,2); 7,4907 (0,9); 7.4804 (0.4); 7.4705 (0.5);
7.4685 (0,5); 7,4624 (0,5); 7.4482 (8.,4); 7.4373 (9,3); 7,4145 (3.4); 7.3937 (1,6); 4,9955
(8,7); 3,7118 (16,0); 3,3498 (10,0); 2,5110 (3,9); 2,5068 (5,1): 2,5025 (3,8); 0,0000 (0.4)

1.22-2: 'TH-NMR(400,1 MHz, ds-DMSO):

5= 7.4855 (2,3): 7.4669 (3,6); 7.4471 (2.4); 7.4282 (1,2); 7.3669 (1.4); 7.3436
(3,2); 7.3229 (1,8); 7.2502 (1,3); 7,2310 (1,9); 7,2119 (0,8); 7.0641 (1,3); 7.0457 (2.3);
7.0269 (1,1); 6,9660 (2,3): 6,9451 (2,1); 4,9517 (9,2); 3,7114 (16,0); 3,3503 (15.0);
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3.3188 (3,6); 2,5009 (13,3); -0,0002 (4,9)

[.22-20: '"H-NMR(400,2 MHz, de-DMSO):

5= 7.4092 (0,7); 7,4049 (0,8); 73849 (1,8); 7,3810 (1,0); 7,3696 (1,0); 7,3654
(2,0); 7,3500 (1,6); 7.3457 (2,1); 7,3413 (1,1); 7,3311 (1,7); 7,3270 (1.4); 7,2892 (1,4);
7.2852 (1,4); 7,2697 (1,6); 7,2657 (1,5); 7,0385 (1,8); 7,0192 (1,5); 70176 (1,5); 6,9993
(1,9); 6,9805 (3,2); 6,9615 (1,6); 6,9445 (1,9); 6,9237 (1,7); 4,9178 (8,3); 3,7096 (16,0);
34599 (14.,8); 3,3933 (14,6); 3,3045 (1,3); 2,5090 (3.2); 2,5048 (6,4); 2,5004 (8,6);
2.4959 (6,2); 2,4918 (3,0); 2,0718 (0,7); 0,0009 (3.9)

1.22-49: TH-NMR(400,1 MHz, de-DMSO):

5= 7,6671 (1,7); 7,6628 (1,6); 7.6416 (1,7); 7,5063 (2,1); 7,4885 (2,9); 7,4705
(2,0); 7,4512 (1,2); 74145 (1,0); 7,3936 (2.2); 7,3739 (2,1); 7.3555 (2,5); 7.3339 (L,1);
7.0814 (1,4); 7,0628 (2,4); 7,0441 (1,2); 6,9942 (2,4); 6,9733 (2,2); 4,9550 (9,1); 3,7105
(16,0); 3,6714 (0.4); 3.3967 (15,0); 3,3236 (0,9); 2,5019 (7,0); -0,0003 (1.9)

1.23-2: 'TH-NMR(300,1 MHz, de-DMSO):

5= 75017 (0,7); 7,4820 (4,5); 7.4742 (3,0); 7,4569 (5.3); 7,4484 (4,0); 7,4214
(1,9); 7.4160 (1,4); 7.3731 (2,0); 7,3644 (1,3); 7,3588 (1,3); 7,3387 (4,6); 7.3133 (3,1);
7.2558 (2,2): 7,2296 (2,9); 7.2054 (1,1); 7,0696 (2,2); 7,0445 (3.9); 7,019 (1.8); 6,9689
(3.8); 6,9414 (3,5); 4,9261 (16,0); 4,2154 (2.3); 4,1918 (7,2); 4,1681 (7.3); 4,1444 (2,4);
3.3520 (27,0); 3,3172 (15,4); 3,2936 (0,6); 2,5063 (23,2); 2,5010 (29,0); 1,2267 (7,7);
12031 (15,5); 1,1794 (7.4); 0,0000 (16,0); -0,0107 (0,6)

1.23-20: "H-NMR(300,1 MHz, ds-DMSO):

5= 7.4162 (1,2); 7.4102 (1,4); 7,3862 (3.,6); 7,3632 (3,9); 7,3586 (3,7); 7,3476
(2,9); 7.3412 (3.3); 7.3341 (2,1); 7.3223 (3.2); 7.3170 (2,6); 7.2867 (2.7); 7.2816 (2.5);
7.2609 (3,2): 7,2554 (2,8); 7,0410 (3.4); 7,0051 (3.8); 6,9798 (6,1); 6,9484 (4,0); 6,9203
(3.3); 4,8923 (15.2); 4,2130 (2.3); 4,1892 (7,0); 41656 (7,1); 4,1419 (2,4); 3,4589 (26.8);
3.4438 (1,0): 3,3943 (27,0); 3,3184 (223,5); 2,5065 (34.4); 2,5008 (44,5); 2,4953 (31.6);
1,2305 (7.8): 1,2068 (16,0); 1,1832 (7.6); 1,1476 (0,6); -0,0001 (10,0)
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[.23-20: '"H-NMR(300,1 MHz, ds-DMSO):

5= 7.4166 (1,0); 7,4108 (1,2); 7,3921 (2,4); 7,3869 (3,1); 7,3643 (3,4); 7,3590
(3,3); 7.3483 (2,6); 7,3418 (3,0); 7.3346 (2,0); 7,3230 (3,0); 7,3175 (2.3); 7.2876 (2,3);
7.2821 (2,4); 7,2616 (3,0); 7,2561 (2.5); 7,0414 (3,0); 7,0129 (2,8); 7,0086 (2.8); 7,0050
(3,3); 6,9802 (5,4); 6,9487 (3,5); 6,9204 (2.8); 5,0361 (0,4); 4,8937 (13,7); 4,7867 (0,5);
42120 (2,1); 4,1883 (6,7); 4,1646 (6,9); 4,1410 (2.3); 3,4587 (25,1); 3.3932 (24.8);
3.3242 (18,8); 2,5129 (17,9); 2,5071 (35,3); 2,5012 (46,6); 2,4953 (32,3); 1,2298 (7.6);
1.2061 (16,0); 1,1824 (7,3); 1,1724 (0,8); -0,0001 (7.5)

1.23-32: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 7.8077 (5,6); 7.8007 (5,7); 7,5052 (2,2); 7.4979 (2,3); 7,4849 (4,2); 7,4770
(6,4); 7.4694 (6,0); 7.4603 (4,6); 7.4517 (3.8); 7,4318 (7,6); 7,4034 (3,2); 7,0669 (2,4);
7.0418 (4,2); 7,0170 (2,0); 6,9796 (4,1); 6,9518 (3,7); 4,9194 (15,9); 4,2079 (2.4); 4,1842
(7.4); 4,1605 (7,5); 4,1369 (2.5); 3,4468 (27,0); 3,3280 (10,9); 2,5023 (11,8); 2,0759
(0,5); 1,2251 (8,0); 1,2015 (16,0); 1,1778 (7,7); -0,0001 (2.,6)

1.23-38: 'TH-NMR(300,1 MHz, de-DMSO):

5= 7.4893 (5,4); 74647 (7.6); 7.4361 (4,2); 7,4172 (2,5); 7,4078 (1,4); 7.3878
(1,2); 7,1695 (1,0); 7,1424 (1,7); 7.1138 (0.8); 7,0782 (2,1); 7,0532 (3,7); 7,0290 (1,7);
6.9875 (3,5); 6,9600 (3,3); 4,9240 (15,5); 4,2136 (2,3); 4,1899 (7,2); 4,1662 (7.3); 4,1426
(2.4); 3,4123 (26.5); 3,3226 (97.3); 3.2997 (1,2); 2,5069 (29.9); 2,5014 (38.2); 2,4958
(27.0); 2,0742 (3.3); 1,2253 (7,8); 1.2017 (16,0); 1,1780 (7,6); -0,0001 (28.2)

1.23-49: 'TH-NMR(300,1 MHz, de-DMSO):

5= 7,6727 (2.6); 7,6659 (2,6): 7.6379 (2.7); 76335 (2,6); 7,5008 (4,0); 7.4756
(4,7); 7,4446 (2,0); 7.4148 (1,3); 7.3863 (3.6); 7,3582 (6,1); 7,3513 (4,6); 7.3291 (1.2);
73223 (1,2); 7,0868 (2,3); 7,0616 (3,9); 7,0367 (1,8); 6,9972 (3,9); 6,9696 (3.6); 4,9282
(15,8); 4.2137 (2,4); 4,1901 (7.3); 4,1664 (7.5); 4,1427 (2,5); 3,3971 (27,0); 3,3171
(15.4); 2,5064 (26,3); 2,5012 (32,4); 2,0741 (0,3); 1,2251 (8,0); 1,2014 (16,0); 1,1777
(7,5); 0,0000 (16.4)
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1.24-2: 'TH-NMR(300,1 MHz, d¢-DMSO):

5= 13,0568 (3,4); 7,4904 (4,8); 7,4657 (6,6); 7,4482 (4.8); 7,4214 (2,4); 7,3721
(3,9); 7,3413 (6,3); 7.3203 (2,7); 7,3139 (3.1); 7,2563 (3,0); 7,2307 (4,0); 7,2065 (1.5);
70702 (3,0); 7,0452 (5,2); 7,0208 (2.4); 6,9689 (5,1); 6,9410 (4,6); 4,8266 (16,0); 3,3514
(34.8); 3,3256 (6,3); 2,7288 (0.4); 2,5068 (48,0); 2,5017 (61,3); 2,2724 (0,4); 2,0750
(6,5): 0,0001 (37.3)

1.24-20: 'TH-NMR(300,1 MHz, de-DMSO):

5= 13,1077 (0,4); 13,1021 (0,4); 13,0535 (0,6); 13,0168 (0,7); 12,9800 (0,5);
12,8009 (0,4); 7,6556 (0,5); 7,6271 (0,5); 7,4144 (1,5); 7,3845 (4,7); 7,3562 (7.2); 7.3304
(5,5); 7.2977 (3.2); 7.2715 (4.2); 7,2386 (0.3); 7,1848 (0,5); 7,1563 (0.4); 7,0854 (0,3);
7.0644 (0,5); 7,0379 (4,5); 7,0087 (6,9); 6,9803 (7,6); 6,9547 (4,0); 6,9464 (5,0); 6,9184
(4,1); 4,7833 (16,0); 4,7501 (0,6); 3,8942 (0.9); 3,8525 (0,4); 3,8055 (0,5); 3,7782 (0,4);
3.6896 (1,6); 3,4545 (31,6); 3,4244 (0,7); 3,3927 (31,7); 3,3205 (46,3); 3,2305 (0.4);
2.7265 (0,9); 2,6120 (0.4); 2,5522 (0,7); 2,5063 (112,8); 2,5010 (142,4); 2,2692 (0,8);
0,1952 (0,4); -0,0001 (81,6); -0,1992 (0,4); -3,3101 (0.3)

1.24-32: 'TH-NMR(300,1 MHz, d-DMSO):

5= 13,1044 (0,3); 13,0604 (2,0); 7.8024 (6,0); 7,7952 (6,1); 7,5056 (2.4); 7,4963
(3.8); 7.4902 (3.9); 7.4769 (6,8); 7.4699 (8.6); 7,4492 (3,5); 7.4389 (8,8); 7.4235 (2,2);
7.4183 (1,9); 7,4102 (3,4); 7,0656 (2,5); 7,0406 (4,4); 7,0155 (2,0); 6,9784 (4.3); 6,9509
(3.9); 4,8155 (16,0); 34463 (29,4); 3,3251 (13,2); 2,5067 (40,8); 2,5014 (52,8); 2,2696
(0,3); 1,1486 (0.6); -0,0001 (16,7)

1.24-38: 'H-NMR(300,1 MHz, d-DMSO):

8= 13,0563 (1,7); 7,4977 (4,2); 7.4869 (3,2); 7.4732 (5,4); 7,4603 (5.,3); 7.4549
(5,1); 7,4438 (3,0); 7.4295 (3.4); 7.4234 (3.5); 7,3946 (1,4); 7,1653 (1.2); 7,1436 (2,0);
7.1152 (1,0); 7,0783 (2,5); 7,0531 (4,3); 7,0280 (2.0); 6,9870 (4,2); 6,9592 (3.8); 4.8233
(16,0); 3,4125 (28,6); 3.3258 (4.,4); 2,5068 (34,1); 2,5016 (43,8); 2,0752 (0,7); -0,0001
(22.2)
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1.24-49: 'TH-NMR(300,1 MHz, de-DMSO):

5= 13.0791 (2,0); 7,6721 (2,8); 7,6654 (2,8); 7,6377 (2.9); 7,6321 (2,8); 7,5092
(3,5); 74843 (4.2); 7.4708 (3,3); 7.4446 (2,0); 7.4217 (1,5); 7.3934 (3,9); 7.3685 (4.5);
7.3597 (5,2); 73531 (4,4); 7,3305 (1,3); 7,3244 (1.3); 70869 (2,5); 7,0621 (4.4); 70372
(2,0); 6.9973 (4.4); 6,9693 (3,9); 4.8264 (16,0); 3,3966 (28.6); 3.3251 (5,6); 2,5016
(46,0); -0,0001 (37,6)

1.3-43: 'TH-NMR(300,1 MHz, de-DMSO):

5= 13,0909 (1,3); 7,7766 (0,5); 7,7551 (1,0); 7,7486 (0,8); 7,7335 (0,7); 7,7264
(2,0); 7,7193 (0,8); 7,7042 (0,9); 7,6977 (1,2); 7,6763 (0,6); 7.5365 (0.3); 75241 (0.6);
7.5195 (0,8): 75075 (1,7); 7.4914 (2,0); 7,4791 (2,0); 7,4664 (1,3); 7,4460 (16,0); 7.4311
(11,3); 7,4034 (4.8); 7.3757 (2,3); 4.8624 (12,7); 3,3217 (0.9); 2.5144 (5,6); 2,5085
(10,6); 2,5026 (13,6); 2,4966 (9,2); 2,0743 (1,8); -0,0002 (1,7)

1.40-38: "TH-NMR(300,1 MHz, ds-DMSO):

5= 7,6932 (1,1); 7,6851 (0.8); 7,6647 (2,4); 7.6440 (1,8); 7,6367 (1,6); 7,6157
(1,0); 7,455 (0,7); 7.4376 (0,8); 7,4079 (1.2); 7,3788 (2,7); 7,3503 (3,5); 7.3221 (1,6);
7.2886 (0.8); 7,2808 (0,7); 7.2603 (1,3); 7,2531 (1,2); 7,2324 (0,7); 7,2244 (0,6); 4,9983
(8,5); 3,7105 (16,0); 3,3399 (13,2); 3,3167 (2,0); 2,5050 (9,1); 2,0786 (0,5)

1.40-48: "TH-NMR(400,0 MHz, CDCI3):

5= 7.5714 (0,6); 7,5558 (0.6); 7,5502 (0,8); 7,5345 (0,8); 7,5297 (0,6); 7.5140
(0,6); 7,4528 (0,6); 7.4500 (0.6); 7,4392 (0,6); 7,4365 (0,6); 7.4307 (0,7); 7,4280 (0.7);
7.4171 (0,7); 7,4144 (0,7); 7.2624 (5.3); 7,1791 (1,1); 7,1722 (1,3); 7,1590 (1.2); 7,1521
(1,3); 7,0838 (0,8); 7.0769 (0,7); 7,0649 (0.9); 7,0618 (0,8); 7,0580 (0,8); 7,0548 (0,7);
7.0429 (0,7); 7,0359 (0.6); 6,9342 (0,8); 6,9307 (0,6); 6,9281 (0,8); 6,7757 (0,6); 6,7696
(0,6); 6,7540 (0,6); 6,7502 (0,7); 6,7481 (0,7); 6,7443 (0,6); 6,7288 (0.6); 6,7226 (0,6);
53002 (3,8); 4,9376 (8,7); 3,8050 (16,0); 1,5764 (2,8); -0,0002 (6,9)

1.40-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 7.6163 (0,5); 7,6006 (0,6); 7.5951 (0,8); 7.5796 (0,8); 7.5745 (0,6); 7,5589
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(0,6); 74006 (0,9); 7,3798 (1,4); 7,3597 (1,2); 7,2647 (3.2); 7,2288 (0.8); 7,2256 (0,9);
7.2232 (0,9); 7,2202 (0,9); 7.2073 (0.6); 7,2042 (0,7); 7,2018 (0,7); 7,1988 (0,7); 7,1548
(1,3); 7.1494 (1,1); 7,1309 (1,3); 7,1254 (1,1); 6,9701 (0,8); 6,9670 (0.6); 6,9640 (0,7);
6.7952 (0,6); 6,7891 (0,5); 6,7735 (0.6); 6,7697 (0,7); 6,7677 (0,6); 6,7638 (0,6); 6,7482
(0,6); 6,7421 (0,5); 5,3001 (0,8); 4,9369 (8.7); 3,8098 (16,0); 1,6166 (1.5); -0,0002 (3.2)

1.40-7: "H-NMR(400,0 MHz, CDCI3):

5= 7,6207 (0.,6); 7,6050 (0,6); 7,5993 (0.8); 75836 (0,8); 7,5792 (0,7); 7,5636
(0,6); 7.3381 (3,1); 73327 (1.2); 7.3213 (1.3); 7.3158 (4,7); 7,3088 (0,6); 7,2600 (33,0);
7.2240 (0,6); 7,2170 (4,6); 72115 (1,3); 7,2001 (1,1); 7,1948 (3,0); 7,0053 (0,5); 7,0030
(0,8); 6,9994 (0,6); 6,9967 (0,9); 6,8218 (0,6); 6,8157 (0,6); 6,8002 (0,7); 6,7969 (0,7);
67941 (0,7): 6,7909 (0,6); 6,7754 (0,6); 6,7693 (0,6); 4,9441 (8.9); 3,8124 (16,0); 2,0432
(1,3); 1,5456 (2,5); 1,2763 (0,6); 1,2584 (1,0); 0,8818 (0,9); 0,0079 (0,6); -0,0002 (19,0);
-0,0085 (0,7)

1.41-49: "TH-NMR(400,0 MHz, CDCI3):

5= 7.5688 (0,9); 7,5532 (1,1); 7.5476 (1,4); 7,5319 (1,4); 7,5271 (1,1); 7,5115
(1,0); 7.4512 (1,1); 7.4484 (1,1); 7,4376 (1,1); 7,4348 (1,1); 7,4291 (1,2); 7.4263 (1,2);
7.4155 (1,2); 7,4128 (1,2); 7,2613 (18.3); 7,1769 (2,0); 7,1700 (2,2); 7,1568 (2,0); 7,1500
(2,2); 7,0836 (1,4); 7,0766 (1,2); 7,0647 (1,6); 7,0615 (1,4); 7,0578 (1,4); 7,0546 (1,2);
70426 (1,3); 7,0357 (1,1); 6,9546 (0,7); 6,9521 (0,7); 6,9485 (0,8); 6,9461 (0,8); 6,9350
(0,8); 6,9327 (1,3); 6,9292 (1,1); 6,9265 (1.4); 6,9133 (0,6); 6,9108 (0,7); 6,9071 (0.7);
6.9048 (0,6); 6,7746 (1,0); 6,7685 (1,0); 6,7529 (1,2); 6,7492 (1,3); 6,7470 (1.2); 6,7432
(1,1); 6,7277 (1,0); 6,7215 (1,0); 5,3001 (3,9); 4,9161 (15,8); 4,2968 (2,1); 4.2790 (6.3);
42611 (6,4); 4,2433 (2,1); 1,5558 (6.,2); 1,3083 (7.8); 1,2905 (16,0); 1,2726 (7.7); 0,0694
(4,2); 0,0080 (0,9); -0,0002 (24,9); -0,0084 (1,0)

1.42-43: "TH-NMR(300,1 MHz, d¢-DMSO):

5= 77129 (1,2); 7.6979 (2,8); 7,6915 (3,1); 7,6834 (2,8); 7,6767 (3.8); 7,6697
(6,8); 7,6629 (5.9); 7.6549 (3,1); 7,6484 (6,0); 7,6415 (5,7); 7,6342 (3,7); 76202 (3,1);
7.6131 (1,7); 7,4433 (2,9); 7.4351 (3,1); 7,4122 (3.6); 7.4048 (4,6); 7,3994 (3,9); 7.3762
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(10,6); 7,3686 (4,3); 7,3478 (13,5); 7,3199 (6,4); 7,2899 (2,7); 7.2833 (2.5); 7.2625 (4.8);
7.2548 (4,4): 7,2335 (2,4); 7,2271 (2,1); 4,8706 (16,0); 3,4352 (0,4); 3,3934 (0,4); 3,3702
(0.4); 33464 (0,4); 3,2609 (0,3); 2,5203 (7,8); 2,5145 (15.,3); 2,5086 (20,1); 2,5027
(14,0); 2,0807 (12,2); -0,0001 (1,5)

[.42-48: 'TH-NMR(400,0 MHz, DMSO_5mm):

5= 7.7634 (2,3); 7,7494 (2,5); 7.7412 (2,6); 7.7273 (2.4); 7,6931 (2.8); 7,6862
(2,8); 7,6718 (2.9); 7.6649 (2.7); 7.6115 (1,2); 7,5949 (1,7); 7,5903 (2.4); 7,5741 (2.5);
7.5696 (1,7); 7,5529 (1,2); 7,4128 (1,8); 7,4053 (2,7); 7,3983 (2,0); 7,3921 (2.9); 7.3835
(3,2); 7,3780 (2,7); 7,3753 (2,7); 7,3713 (3,0); 7,3635 (1,6); 7,3548 (1,4); 7,3488 (1,4);
7.2322 (1,4); 7,2270 (1,3); 7,2113 (2,5); 7,2059 (2,3); 7,1900 (1,2); 7,1847 (1,1); 4,8464
(16,0); 3,3428 (12.8); 2,5082 (13,6); 2,5041 (17,4); 2,5000 (13,1); 1,9902 (0,7); -0,0002
(3,7)

1.42-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 7.6227 (1,0); 7,6071 (1,2); 7,6015 (1,6); 7,5860 (1,6); 7,5811 (1,2); 7,5654
(1,1); 74081 (1,8); 7,3872 (3.0); 7,3672 (2.3); 7,2617 (8,7); 7,2304 (1,7); 7,2273 (1.8);
7.2249 (1,9); 7,2221 (1,8); 7,2090 (1,3); 7,2059 (1,4); 7,2035 (1,6); 7,2006 (1,5); 7,1558
(2,6); 7,1503 (2.2); 7.1319 (2,6); 7.1264 (2,3); 6,9898 (0,8); 6,9875 (0.8); 6,9835 (0,8);
6.9816 (0,8); 6,9680 (1,5); 6,9644 (1,2); 6,9619 (1,6); 6,9485 (0.8); 6,9462 (0,8); 6,9422
(0.8); 6,7967 (1,2); 6,7907 (1,1); 6,7751 (1.3); 6,712 (1,5); 6,7694 (1,4); 6,7654 (1,2);
6,7499 (1,2); 6,7438 (1,1); 4,9739 (16,0); -0,0002 (11,3)

1.42-7: 'TH-NMR(400,0 MHz, d6-DMSO):

5= 77376 (1,1); 7,7214 (1,4); 7.7164 (2,2); 7.7003 (2,2); 7,6953 (1.5); 76791
(1,2); 7,5392 (0,8); 7,5317 (8,0); 7.5264 (2.8); 7,5150 (2,9); 7,5096 (10,2); 7,5022 (1,2);
7.4139 (1,2); 7,4077 (1,2); 7.3904 (1,5); 7,3874 (1,7); 7,3844 (1,7); 7,3816 (1.6); 7.3642
(1,3); 7.3577 (2.3); 7.3500 (10,1); 7,3446 (3,0); 7,3332 (2,6); 7,3279 (7.8); 7.3203 (0,9);
7.3041 (1,0): 7,3024 (1,1); 7,2975 (1,0); 7,2819 (2,0); 7,2760 (1,9); 7,2617 (1,0); 7,2599
(1,0); 7,2550 (0,9); 4,8718 (16,0); 3,3328 (1,9); 2,5223 (0,5); 2,5136 (6,3); 2,5092 (13.2);
2.5046 (18,0); 2,5001 (12,9); 2,4956 (6,1); 1,3584 (3.,4); -0,0002 (2,0)
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1.43-2: "TH-NMR(400,2 MHz, de-DMSO):

5= 7.7527 (2,9); 77479 (3,0); 7,5974 (1,7); 7,5765 (3.6); 7.5449 (3,5); 7,5404
(3,0); 75247 (3,5); 7,5209 (2,5); 7,5124 (1,3); 7.5062 (1,5); 7,5023 (1,2); 7,4942 (0,7);
73887 (0.9): 7,3650 (1,3); 7,3431 (0,7); 7,3401 (0,7); 7,3214 (1,0); 7,3005 (1,6); 7,2829
(0,7); 4,9858 (8,4); 3,7139 (16,0); 3,3281 (11,6); 2,5085 (4,6); 2,5043 (5.9); 2,5000 (4,4);
0,0010 (2.5)

1.4-32: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 7.8486 (2,9); 7,8430 (3,0); 7,6726 (1,8); 7.6513 (2.8); 7.5853 (2,4); 7.5796
(2,2); 7,5719 (0,5); 7.5639 (1,9); 7,5583 (1,6); 7.5533 (0,7); 7,5465 (0,9); 75418 (1,2);
7.5373 (0,8); 7,5328 (0,6); 7,5279 (0,7); 7.5219 (1,3); 7,5188 (1,1); 7,5040 (0,8); 7,4998
(0,6); 7,3144 (1,0); 7.3123 (1,2); 7,2954 (2,1); 7.2764 (2,0); 7,2745 (1,7); 7.2523 (0,8);
4.9763 (7.,8); 3,7080 (16,0); 3,3301 (7,8); 2,5120 (3,4); 2,5078 (7,0); 2,5034 (9,4); 2,4989
(6,9); 0,0006 (6,1)

1.43-20: '"H-NMR(400,2 MHz, ds-DMSO):

5= 7,7219 (2,9); 7,7171 (2.9); 7.4647 (1,5); 7,4609 (2,5); 7.4569 (1,4); 7,4440
(2,0); 7,4407 (4,1); 7.4359 (3,2); 7,4165 (1,7); 7.4077 (3.9); 7,3967 (1,1); 7,3925 (1,0);
7.3868 (1,7); 7,0590 (3,2); 7,0389 (2.7); 7,0232 (0,9); 7,0208 (0,7); 4,9607 (1,1); 4,9463
(8,1); 3,7231 (1,7); 3,7084 (16,0); 3,5226 (14,5); 3,3234 (11,0); 2,5067 (12,1); 2,5023
(16,0); 2,4980 (11,7); 0,0086 (0,5); 0,0008 (9.4); -0,0073 (0,4)

1.43-32: "TH-NMR(400,2 MHz, ds-DMSO):

5= 7.8366 (2,3); 7,8311 (2,5); 7.7672 (2.3); 77627 (2,4); 7,6727 (2,3); 7,6513
(3,6): 7.5783 (1,9); 75726 (1,9); 7,5681 (1,5); 7.5569 (1,4); 7,5509 (1,7); 7,5473 (4.2);
7.5315 (2,4); 75267 (2,3); 7,5105 (0,8); 7,5058 (0,8); 4,9752 (7.7); 3,7077 (16,0); 3,3232
(4,5): 2,5136 (1,8); 2,5092 (3,8); 2,5047 (5.3); 2,5002 (3.,9); 2,4958 (2,0); 0,0008 (3,5)

1.43-38: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 77680 (2.8); 7,7632 (3,0); 7.6521 (0,6); 7,6373 (0.6); 76302 (1,1); 7,6192
(2,0); 7,6160 (1,4); 7,6083 (0,7); 7,5984 (3,6); 7.5611 (2,2); 7,5561 (2,1); 7,5402 (1,1);
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7,5352 (1,1); 7,5154 (0,6); 7,5086 (0.6); 7,4927 (0,7); 7,4885 (0,9); 7,4824 (0,7); 7,4665
(0,6); 7.4597 (0.6); 7.2480 (0,4); 7,2447 (0.,5); 7.2411 (0,5); 7,2385 (0,4); 7,2244 (0,8);
7,2221 (0,8); 7,2189 (0,8); 7,2053 (0.,4); 7,2021 (0,4); 7,1985 (0,4); 4,9832 (8,0); 3,7130
(16,0); 3,6740 (0,3); 3,3255 (11,9); 2,5131 (2,1); 2,5089 (4,4); 2,5044 (6,0); 2,5000 (4,3);
2,0773 (1,6); 0,0009 (3,6)

1.43-49: 'TH-NMR(400,6 MHz, CDCI3):

5= 7,4027 (1,4); 7.3827 (4,0); 7,3784 (3,0); 7.3674 (1,0); 7,3476 (1,2); 7,3462
(1,4); 7,3266 (1.3); 7.3155 (2,2); 7.3103 (1,8); 7,2949 (1,3); 7,2898 (1,3); 7,.2627 (4,9);
7,2004 (0,8); 7,1974 (0,9); 7,1949 (0,9); 7.1919 (0,9); 7,1790 (0.6); 7.1759 (0,6); 7,1735
(0,7); 7,1705 (0.7); 7,1284 (1,2): 7,1230 (1,0); 7,1044 (1,2); 7,0990 (1,1); 4,9431 (8,3);
3,8092 (16,0); -0,0002 (6,5)

[.4-38: TH-NMR(400,2 MHz, d6-DMSO):

5= 17,6669 (0,5); 7.6521 (0,6); 7.6449 (1,0); 7.6302 (1,0): 7.6230 (0,6); 7,6082
(0,6); 7.5965 (0.4); 7.5829 (1,2); 75788 (1,8); 7,5636 (2,2); 7,5604 (2,0); 7,5445 (1,4);
7,5331 (0,6); 7,5262 (0,6); 7,5104 (0,7); 7,5064 (0,8); 7,5041 (0,8); 7,5001 (0,7); 7,4842
(0,6); 7.4774 (0.6); 7.3371 (0.9); 7,3349 (1,1); 7,3164 (1,6); 7,2996 (1,4); 7,2973 (1,2);
7,2798 (0.8); 7.2761 (1,0); 7.2517 (1,0); 7.2483 (0,6); 7,2446 (0,5); 7.2415 (0,4); 7,2276
(0,8); 7,2253 (0,8); 7,2220 (0,7); 7,2086 (0,4); 7,2052 (0,4); 7,2017 (0,4); 7,1988 (0,3);
4,9850 (8,0); 3,7148 (16,0); 3,3307 (5,1); 2,5124 (2.5): 2,5082 (5.3): 2,5037 (7.2): 2,4992
(5.2); 2,4949 (2.5); 2,0777 (2.2); 0,0008 (5.0)

[.44-2: 'TH-NMR(400,2 MHz, d¢-DMSO):

5= 8,3230 (0,5); 7.7562 (5.2); 7.7515 (5.4); 7,5966 (2,8): 7,5757 (6,6); 7,5487
(4,5); 7,5438 (4.9); 7,5352 (1,9); 7,5277 (3,1); 7.5227 (3.9); 75161 (3.6); 7.5074 (1,7);
7,5011 (1,9); 7,4968 (2,1); 7.3933 (1,6); 7,3915 (1,6); 7,3811 (0.,4); 7.3680 (2.,3); 7,3458
(1,2); 7,3428 (1,1); 7,3220 (1,8); 7.3011 (2,9); 7.2836 (1,3); 4,9633 (14,9); 4,2071 (2,3);
4,1894 (7,1); 4,1716 (7.2); 4,1538 (2.4); 3.3372 (6.4); 2,5096 (10,8); 2,5053 (14,4);
2,5011 (10,6); 2,0796 (1,2); 1,2185 (7.8); 1,2007 (16,0); 1,1830 (7.7); 0,0008 (2.3)
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[.44-20: 'TH-NMR(300,1 MHz, d¢-DMSO):

5= 17,9395 (0.4); 7.9113 (0,5); 7,8484 (0,5); 78419 (0,5); 7,7273 (3.1); 7,7211
(3,3): 7,4737 (1,1); 74670 (2,0); 7,4609 (2,0); 7.4463 (3,4); 7.4396 (4,2); 7,4217 (2,1);
7.4127 (4,9): 7,3952 (1,2); 7,3848 (1,8); 7,0687 (2,9); 7,0437 (2,4); 7,0214 (1,1); 4,9423
(1,9); 4,9271 (9,1); 4,2152 (1,4); 4,2025 (0,9); 4,1916 (4,3); 4,1789 (1,0); 4,1678 (4,4);
41555 (0,4); 4.1442 (1,4); 3,5273 (16,0); 3,3346 (63,0); 3,3117 (1,0); 2,5132 (14.,9);
2.5078 (18,9); 2,5025 (13,3); 1,2516 (0,8); 1,2300 (5,6); 1,2066 (9,9); 1,1830 (4.4);
0,0054 (10,8)

[.4-43: 'TH-NMR(300,1 MHz, de-DMSO):

5= 7,6764 (0,6); 7,6683 (0,5); 7.6549 (0.4); 7,6476 (1,2); 7.6404 (0,5); 7,6276
(0,6): 7,6236 (0,8); 7,6190 (0,8); 7,6111 (0,4); 7,6048 (0,8); 7,5969 (1,8); 7,5864 (0,6);
75799 (0,8); 7,5726 (2,0); 7,5594 (0.4); 7,5532 (0,8); 7,5475 (0.9); 7,5429 (0,5); 7,3681
(1,4); 7,3649 (2,1); 7,3607 (1,9); 7,3408 (2,0); 7.3383 (2,0); 7,3325 (2,9); 7.3176 (1,6);
7.3046 (1,4); 7,3001 (1,0); 7,2901 (0,9); 7,2827 (1,0); 7,2547 (0,7); 5,0031 (7,6); 3,7133
(16,0); 3,3428 (5,4); 3,3194 (0,8); 2,5179 (1,5); 2,5120 (3.0); 2,5060 (4,0); 2,5001 (2,8);
2,4943 (1,3); -0,0002 (0,3)

1.44-32: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 83227 (0,5); 78427 (5,1); 7,8371 (5.2); 77728 (4.,8); 7.7684 (4.9); 7,6708
(4,0); 7,6495 (6,3); 7,5828 (3.6); 7.5771 (3.,4); 7,5666 (2,2); 7,5614 (2,6); 75557 (2,5);
7.5459 (7,4); 7,5343 (4,8); 7,5296 (4,4); 7,5133 (1,2); 7,5087 (1,3); 4,9531 (13,6); 4,1990
(2,2): 4,1813 (7,0); 4,1635 (7.0); 4,1457 (2.,3); 2,5137 (7.6); 2,5096 (15,1); 2,5053 (20,1);
2,5009 (14.3); 2,4969 (6,8); 1,2186 (7.7); 1,2008 (16,0); 1,1831 (7.5); 0,0007 (2,7)

1.44-38: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 7.7745 (5,3); 7,7684 (5,5); 7,6575 (1,0); 7.6381 (1,2); 7,6251 (3.4); 7.6088
(2,4): 7,5967 (7.8); 7,5793 (1,6); 7,5695 (4,5); 7.5631 (4,1); 7,5417 (1,7); 7,5347 (2,1);
7.5226 (1,2): 7,4949 (1,8); 7,4879 (1,5); 7.4664 (1,2); 7,4576 (1,2); 7,2561 (1,0); 7,2263
(1,7): 7,1993 (0.,9); 4,9617 (14,9); 4,2178 (2,2); 4,1942 (7.2); 4,1704 (7,3); 4,1468 (2,4);
3.3354 (144,8); 3,3127 (1,4); 2,5134 (24,5); 2,5079 (31,2); 2,5026 (22.1); 1,2274 (7,9);
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1,2037 (16,0); 1,1801 (7,5); 0,0050 (13,8)

I.44-49: '"H-NMR(300,1 MHz, de-DMSO):

5= 77824 (5,3); 7,7763 (5,4); 7,7072 (2,5); 7,7001 (2,6); 7.6732 (2,5); 7,6660
(2,6); 7.6299 (2,5); 7,6021 (7.0); 7,5915 (2,3); 7.5774 (4.8); 7,5709 (4,6); 7.5636 (4,4);
7.5495 (1,8); 7,5430 (2,0); 7,5360 (3,0); 7.4426 (2,5); 7,4388 (2,4); 74140 (1,7); 4,9664
(14,2); 42180 (2,2); 4,1943 (7,1); 4,1707 (7,2); 4,1471 (2,4); 3,3343 (99,1); 2,5135
(29,5); 2,5078 (37,5); 2,5022 (26,3); 1,2274 (7,8); 1,2037 (16,0); 1,1801 (7,5); 0,0053
(22,0); -0,0056 (0,9)

1.4-49: '"H-NMR(400,2 MHz, ds-DMSO):

8= 7,7125 (1,2); 7,7070 (1,3); 7.6872 (1.3); 7.6816 (1,3); 7.6114 (1,2); 7,6057
(0,6); 7,5902 (3,2); 7,5701 (2,9); 7,5541 (1,5); 7.4418 (1,0); 7,4391 (1,1); 7.4362 (1,1);
7.4203 (0,8); 74176 (0,9); 7,4147 (0,8); 74126 (0,8); 7,3459 (0,9); 7,3436 (1,1); 7,3267
(1,5): 7,3250 (1,6); 73134 (0,9); 7,3082 (1,0); 7.3057 (1,0); 7,2917 (0,8); 7,2880 (1,0);
7.2855 (0,8); 7,2655 (0,7); 4,9886 (7.7); 3,7145 (16,0); 3,3311 (5.5); 2,5122 (3,6); 2,5079
(7.7): 2,5034 (10,6); 2,4989 (7,7); 2,4946 (3,6); 2,0776 (1.,1); 0,0007 (8,4)

1.45-2: TH-NMR(300,1 MHz, ds-DMSO):

&= 7,7615 (1,8); 77552 (1,9); 7.6111 (0.9); 7.5833 (2.4); 7.5579 (2,2); 75512
(1,6): 7,5299 (1,7); 7,5175 (0,7); 7,5086 (0,9); 7.4931 (0,4); 7,4023 (0,6); 7.3706 (0,8);
7.3365 (1,0); 7,3078 (1,0); 7,2845 (0,4); 4,8576 (4,4); 3,3378 (6.5); 2,5179 (12,5); 2,5122
(16,0); 2,5066 (11,1); 0,0101 (5,1)

1.45-20: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 77114 (3,3); 7,7067 (3.4); 7.4601 (2.5); 7.4397 (4,1); 7,4347 (3,0); 7,4099
(5.2); 7,3889 (2,5); 7,0545 (2.4); 7,0392 (2,2); 7,0334 (2.1); 7,0218 (1,0); 4,8052 (2,8);
3.5201 (16,0); 3,3127 (5,5); 2,5102 (11,3); 2,5060 (23,0); 2,5016 (31,0); 2,4971 (22.,2);
2,0735 (0,7); 0,0089 (1,1); 0,0009 (25,5); -0,0073 (0,9)

1.45-32: 'TH-NMR(400,2 MHz, ds-DMSO):
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5= 13,1051 (0,4); 7,8315 (6,7); 7.8259 (7,0); 7.7641 (6,4); 7,7594 (6,6); 7,6728
(5,2); 7.6514 (8,0); 7,5776 (4.6); 7,5718 (4,8); 7,5688 (3,8); 7,5562 (3,2); 7,5478 (9.6);
7.5304 (5.,6); 7,5256 (5,2); 7,5094 (1,8); 7,5046 (1,9); 4,8472 (16,0); 3,3259 (1,7); 2,8923
(0,6); 2,7333 (0,5); 2,5129 (5.4); 2,5086 (11,4); 2,5042 (15,6); 2,4998 (11,3); 2,4955
(5,5); 0,0089 (0,4); 0,0008 (13.6); -0,0073 (0,5)

[.45-38: TH-NMR(400,2 MHz, de-DMSO):

8= 7,7609 (5,6); 77561 (5,9); 7,6475 (1,1); 7.6326 (1,4); 7,6256 (2,4); 7,6166
(4,1); 7,6109 (2,6); 7,6036 (1,7); 75958 (7.6); 7,5892 (1,5); 7,5584 (4,5); 7,5535 (4.3);
7.5376 (2,3); 7,5326 (2,3): 7,5073 (1,2); 7,5005 (1,3); 7,4844 (1,5); 7,4793 (1,8); 7,4744
(1,6); 7,4584 (1,2); 7,4516 (1,2); 7,2441 (0,9); 7,2408 (1,0); 7,2373 (1,0); 7,2206 (1,8);
7,2013 (0,8); 7,1981 (0,9); 7,1945 (0,8); 4,8506 (16,0); 3,3137 (9,2); 28917 (0,4); 2,7324
(0,4); 2,5111 (10,6); 2,5069 (22,2); 2,5024 (30,4); 2,4980 (21,9); 2,4940 (10,5); 2,0743
(0,9); 0,0091 (0,8); 0,0011 (21,6); -0,0070 (0,8)

[.46-2: "TH-NMR(400,2 MHz, ds-DMSO):

8= 7,6056 (1,1); 7,5848 (2,7); 75773 (2.9); 7.5649 (2,1); 7,5574 (3,4); 7,5459
(1,2); 7,5397 (1,4); 7,5359 (1,1); 7,5275 (0.6); 7,4358 (1,6); 7,4309 (1,6); 7.4257 (1,0);
7,4236 (1,0); 7,4150 (1,4); 7,4099 (1.4); 7,3997 (1,3); 7,3776 (0,7); 7,3747 (0,6); 7,3465
(1,0); 7,3258 (1,6); 7,3080 (0,7); 4,9907 (8.4); 3,7157 (16,0); 3,3298 (2.7); 2,5094 (4,9);
2,5051 (6,4); 2,5008 (4.6); 2,0784 (4,2); 0,0007 (1,1)

1.46-20: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 7,5515 (1,4); 7,5468 (1,4); 7,5265 (1,4); 75218 (1.4); 74620 (3,2); 7,4429
(4.7); 7,4203 (2,7); 7,4005 (1,6); 73530 (1,8); 7,3483 (1,7); 7,3321 (1,1); 7,3273 (1,0);
7,0945 (1,8); 7,0759 (2,0); 7,0601 (1,8): 7,0411 (0,9); 4,9540 (8,3); 3,7104 (16,0); 3,4940
(14,7); 3,3301 (3,9); 2,5081 (5.3); 2,5037 (6.8); 2,4994 (4,9); 0,0007 (0.8)

1.46-32: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 7.8650 (2,9); 7,8594 (3,1); 7,6923 (2,0); 7.6709 (3.0); 7.5995 (2.2); 7,5936
(3,2); 7,5884 (1,5); 7,5781 (1,5); 75722 (1,7); 7.5685 (2,1); 7,5629 (1,5); 7,5489 (2,1);
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7.5290 (1,4); 7,4286 (1,5); 7,4238 (1,4); 7,4075 (1,1); 7,4028 (1,1); 4,9760 (7.6); 3,7049
(16,0); 3,3249 (7.8); 2,5109 (3.9); 2,5065 (8,0); 2,5020 (10,8); 2,4976 (7.8); 2,4933 (3,6);
2,0756 (0,4); -0,0015 (2,1)

[.46-38: 'H-NMR(400,2 MHz, ds-DMSO):

5= 17,6870 (0,6); 7,6721 (0.,8); 7.6650 (1.3); 7.6503 (1,2); 7,6433 (0.,8); 7,6283
(0,7); 7,6184 (1,3); 7,5980 (3.8); 7.5778 (1,8); 7,5728 (1,8); 7,5681 (1.8); 7,5548 (0.8);
7,5481 (0,8); 7,5267 (1,2); 7,5059 (0,7); 7.4991 (0,7); 7,4484 (1,8); 7,4440 (1,7); 7,4276
(1,4); 7,4230 (1,4); 7,2632 (0,6); 7,2598 (0,6); 7,2417 (1,1); 7,2208 (0.6); 4,9850 (8.6);
3,7134 (16,0); 3,6708 (0,4); 3,3273 (9,8); 2,5080 (8,6); 2,5039 (11,1); 2,4999 (8.8);
2,0766 (0,5); 0,0012 (5,9)

1.46-38: '"H-NMR(400,0 MHz, de-DMSO):

5= 17,6629 (0,8); 7,6482 (0,8); 7.6410 (0,5); 7.6167 (1,0); 7,5961 (1,8); 7,5925
(1,3); 7,5875 (1,2); 7.5763 (1.3); 7.5669 (1,1); 7,5620 (1,2); 7,5259 (0.5); 7,5218 (0,6);
7,5192 (0,6); 7,5151 (0,5); 7,4464 (1,1); 7,4450 (1,1); 7.4406 (1,0); 7,4254 (0,9); 7,4241
(0,9); 7,4200 (0,8); 7,2402 (0,6); 7,2379 (0,5); 7,2344 (0,5); 4,9836 (6,6); 3,7131 (16,0);
3,3334 (7,1); 2,5204 (0,5); 2,5117 (5.4); 2,5072 (11,2); 2,5026 (15,3); 24980 (10,4);
2,4934 (4,6)

1.46-38: "TH-NMR(599,6 MHz, CDCI3):

5= 7,5459 (3,7); 7.5324 (5.9); 75194 (4,0); 7.4377 (1,7); 7,4281 (1,9); 7,4235
(3,0): 7,4139 (3,0); 7,4093 (1,9); 7,3997 (1,6); 7,2630 (10,3); 7,2288 (4,1); 7,2262 (4,2);
7.2148 (3,7): 7,2123 (3,8); 7,0538 (4,3); 7,0507 (4,1); 7,0375 (4.3); 7,0344 (4,0); 6,9685
(1,6); 6,9664 (1,6); 6,9558 (2.7); 6,9537 (2.9); 6,9516 (2.8); 6,9432 (1,3); 6,9409 (1.,4);
6,9388 (1,4); 6,8848 (2,0); 6,8804 (1,8); 6,8708 (2.5); 6,8683 (2,9); 6,8642 (2.2); 6,8545
(2,0); 6,8501 (1,7); 4,9368 (30.,5); 3.8098 (50,0); 1,5930 (25,4); 1,4267 (5,0); -0,0001
(13,2)

1.46-49: "H-NMR(400,6 MHz, CDCI3):

5= 7,5589 (1,1); 7,5398 (1,2); 75382 (1.4); 75192 (1,2); 7,3987 (0.9); 7,3776
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(13); 73578 (1,1); 7,2627 (6,0); 7,2412 (0,9); 7,2395 (0,9); 7,2361 (1,0); 7,2346 (1,0);
7,2320 (1,0); 7,2289 (0,9); 7,2265 (1,0); 7,2234 (1,0); 7.2203 (0,8); 7,2186 (0,9); 7,2153
(0,9); 7,2138 (0,9); 7,2106 (0,7); 7.2075 (0,7); 7.2050 (0,7); 7,2020 (0,7); 7,1603 (1,2);
7,1549 (1,0); 7,1364 (1,2); 71310 (1,1); 7,0684 (1,2); 7,0635 (1,1); 7,0440 (1,2); 7,0391
(1,1); 4,9356 (8.3); 3,8098 (16,0); 1,5837 (4,7); -0,0002 (7,2)

1.47-2: '"H-NMR(400,2 MHz, de-DMSO):

5= 7.5987 (2,2): 7.5856 (3,2); 7,5790 (6,0); 7.5705 (2,2); 7,5582 (6,4); 7,5510
(3,7): 7,5468 (4,3); 7,5272 (2,5); 7.4367 (3,1); 7.4322 (3.,2); 7,4266 (2,1); 7,4247 (2.1);
74155 (2,6); 74114 (2,7); 7,4010 (2.5); 7.3789 (1.2); 7.3760 (1,1); 7,3449 (1,9); 7,3253
(3,0): 7,3063 (1,3); 4,9641 (14,8); 4,2086 (2,4); 4,1909 (7,2); 4,1731 (7,3); 4,1553 (2,4);
3.3331 (1,7): 3,3091 (2,8); 2,5084 (16,0); 2,5044 (21,0); 2,5005 (16,2); 2,0788 (1,6);
1,2168 (7,9); 1,1991 (16,0); 1,1813 (7.6); 0,0013 (11,1)

1.47-20: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 17,5646 (1,0); 7,5583 (1,0); 7.5310 (1,0); 7.5250 (1,0); 7,4742 (0,7); 7,4655
(1,1); 7,4602 (1,1); 7,4496 (1,8); 7,4400 (1,3); 7.4347 (1,3); 7,4209 (1,8); 7,3956 (1,3);
7.3636 (1,5); 7.3574 (1,3); 7,3357 (0,7); 7,3294 (0,6); 7,1052 (1,4); 7,0930 (1,0); 7,0752
(1,2); 7,0678 (1,3); 7,0423 (0,6); 4,9343 (5,9); 4,2211 (0,9); 4,1975 (2,8); 4,1738 (2.8);
4,1502 (0,9); 3,5003 (10,5); 3,3302 (16,0); 2,5164 (10,5); 2,5108 (13,6); 2,5053 (9,6);
1,2326 (3,1); 1,2089 (6,2); 1,1853 (3,0); 0,0203 (0,4); 0,0094 (10,0); -0,0013 (0,4)

1.47-32: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 7.8747 (1,8); 7,8673 (1,9); 7,7003 (1,1); 7.6718 (2,1); 7.6140 (1,4); 7,6069
(2,0): 76015 (1,1); 7,5855 (0,8); 7.5782 (1,5); 7.5673 (1,0); 7,5517 (1.4); 7,5252 (1,0);
74410 (1,1); 7.4347 (1,0); 7,4129 (0,7); 7,4067 (0,7); 4,.9603 (4,9); 4,2170 (0,8); 4,1933
(2,5); 4,1696 (2.,5); 4,1460 (0,8); 3,3305 (16,0); 2,5164 (6,8); 2,5107 (8.9); 2.5050 (6,2);
1,2289 (2,7); 1,2053 (5.,6); 1,1816 (2.,6); 0,0084 (6,2)

1.47-38: "TH-NMR(400,1 MHz, ds-DMSO):

5= 7,6613 (0,9); 7,6465 (1,0); 7.6393 (1,8); 7.6246 (1.8); 76174 (1,1); 7.6026
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(1,0); 7,5942 (1,9); 7,5798 (2,6); 7,5744 (5.5); 7,5540 (4,4); 7,5497 (2,7); 7.5367 (1,0);
7.5299 (1,0); 75141 (1,2); 7,5098 (1,4); 7,5035 (1,2); 7.4877 (1,0); 7,4809 (0,9); 7,4303
(2,4): 7,4254 (2,4); 7,4099 (1,8); 7,4045 (1,9); 7,2488 (0,8); 7,2453 (0,8); 7,2418 (0.8);
7.2250 (1,4); 7,2228 (1,4); 7,2061 (0,7); 7,2026 (0,8); 7,1991 (0,7); 4,9412 (13,5); 4,1887
(2,1): 4,1709 (6,8); 4,1532 (6.8); 4,1354 (2,2); 3,3057 (38.2); 2,4939 (6,2); 2,4895 (12.5);
2.4851 (16,8): 2,4806 (11,9); 2,4762 (5.,6); 1,1977 (7,6); 1,1799 (16,0); 1,1622 (7,4); -
0,0095 (0,5); -0,0176 (12,4); -0,0259 (0,5)

1.47-49: "TH-NMR(400,2 MHz, ds-DMSO):

5= 17,7341 (2,2); 7,7287 (2.4); 7,7088 (2.3); 7,7033 (2.3); 7.6277 (3,8); 7,6071
(10,2); 7,5866 (7,0); 7,4584 (4,8); 7,4537 (4.8); 7,4374 (3,6); 7,4327 (3,7); 4,9674 (14,2);
42098 (2,3); 4,1921 (7,1); 4,1743 (7.,2); 4,1566 (2.3); 3,3292 (2,1); 2,5108 (5,4); 2,5064
(7.3); 2,5020 (5,4); 1,2181 (7.8); 1,2003 (16,0); 1,1826 (7,6); 0,0014 (4,7)

1.48-2: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 13,1472 (0,4); 7,6207 (1,7); 7.5921 (6,2); 7,5655 (6,2); 7,5578 (4,6); 7,5502
(1,9); 7,5381 (1,9); 7,5254 (1,1); 7,4485 (2,7); 7.4413 (3,2); 7:4206 (2,0); 7.4134 (2.4);
7.4051 (2,0); 7,3849 (0,4); 7,3760 (1,0); 7,3715 (0,9); 7.3597 (1,6); 7,3312 (2,4); 7,3079
(1,1); 4,8669 (11,5); 3,3436 (4,1); 2,5177 (12.5); 2.5121 (16,0); 2,5065 (11,3); 0,0090
(4,9)

1.48-20: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 7,5645 (1,1); 7,5583 (1,1); 7.5310 (1,1); 7,5250 (1,1); 7.4739 (2,4); 7,4560
(1,2): 7,4488 (3,2); 7.4293 (1,9); 7,4039 (1,4); 7.3650 (1,6); 7,3588 (1,4); 7.3372 (0.8);
73307 (0,7); 7,1025 (1,6); 7,0942 (1,2); 7,0698 (1,9); 7.0425 (0,7); 4,8205 (5,7); 3,4982
(11,5); 3,3373 (3,9): 2,5176 (12,5); 2,5122 (16,0); 2,5070 (11,3); 0,0102 (3.4)

1.48-38: '"H-NMR(400,2 MHz, d¢-DMSO):
5= 13,1161 (0,4); 7,6852 (1,1); 7,6703 (1,3); 7,6632 (2,3); 7,6484 (2,3); 7,6413

(1,4); 7,6263 (1,4); 7,6215 (2,5); 7,6010 (4,8); 7.5963 (3,5); 7,5913 (3,2); 7.5810 (3.2);
7.5706 (2,9); 7,5658 (3,1); 7,5511 (1,3); 7,5443 (1,3); 75284 (1,5); 7,5241 (1,9); 7,5181
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(1,6); 7,5022 (1,3); 7,4954 (1,2); 7,4487 (3.2); 7,4438 (3,1); 7,4278 (2,5); 7.4229 (2.5);
7.2658 (0,9); 7,2626 (1,0); 7,2589 (1,0); 7,2424 (1,8); 7.2401 (1,8); 7,2368 (1,8); 7,2232
(0,9); 7,2200 (1,0); 7,2164 (0,9); 4,8591 (16,0); 3,3289 (1,9); 2,8925 (0,5); 2,7335 (0.4);
2.5131 (4,0); 2,5089 (8,4); 2,5045 (11,4); 2,5001 (8,4); 2,4959 (4,2); 2,0769 (1,5); 0,0008
(8,3); -0,0074 (0,4)

1.48-43: "TH-NMR(300,1 MHz, de-DMSO):

5= 7,7186 (0,9); 7,6972 (2,0); 7.6896 (1,8); 7.6756 (1,5); 7,6685 (4,0); 7,6613
(1,8); 76471 (5,5): 7.6399 (3,1); 7.6187 (12,1); 7,5925 (6,7); 7,5905 (6.7); 7.5834 (5.5);
7.4745 (5,5); 74685 (5,0); 7.4471 (3.9); 7.4403 (3,9); 7.3826 (6,1); 7,3543 (10,4); 7,3265
(4.,8); 4,8719 (16,0); 3,4569 (0,5); 3,3710 (0,6); 2,5479 (0,4); 2,5202 (6,8); 2,5145 (13,3);
2.,5085 (17,7); 2,5027 (12.5); 2,4972 (5,9); 2,0809 (0,7); 1,2336 (0,4); -0,0001 (1,7)

1.48-48: 'TH-NMR(400,0 MHz, CDCI3):

5= 75198 (0,6); 7,5101 (2,0); 7.4894 (2.8); 7,4703 (2.3); 7,4606 (1,1); 7,4472
(1,1); 7,4445 (1,2); 7,4385 (1,2); 7,4359 (1,3); 7,4225 (1,2); 7,2610 (100,2); 7,2069 (1.8);
7.2031 (1,8); 7,1836 (3,0); 7,1770 (2,5); 7,1638 (2,1); 7,1570 (2,3); 7,0937 (1,4); 7,0867
(1,2); 7,0748 (1,5); 7.0715 (1,4); 7,0679 (1.3); 7,0646 (1,3); 7,0570 (2.3); 7,0525 (3.3);
7,0457 (1,2); 7.0326 (2.2); 7.0278 (2,1); 6,9970 (0,5); 49840 (16,0); 2,1739 (2,4); 1.4320
(0,7); 0,0079 (1,4); -0,0002 (58,0); -0,0085 (1,8)

1.48-49: "TH-NMR(300,1 MHz, ds-DMSO):

5= 77426 (1,7); 7,7353 (1,7); 7.7086 (1,7); 7,7015 (1,7); 7,6440 (2,6); 7,6166
(6,8): 7,5892 (4,5); 7,4668 (3,7); 7,4615 (3,6); 7.4385 (2,5); 7,4335 (2.6); 4.8641 (9,0);
3,3367 (4,6); 2,5155 (12.8); 2,5102 (16,0); 2,0832 (0,8); 0,0075 (8,5)

1.5-2: TH-NMR(400,1 MHz, ds-DMSO):

5= 7.5668 (0,4): 7,5623 (0,6); 7.5533 (0,6); 7,5485 (1,2); 7,5416 (1,8); 7,5384
(1,9); 7,5349 (1,8); 7.5278 (2,5); 7,5202 (4,1); 7.5054 (4,0); 7,4863 (2.6); 7.3796 (1.3);
73770 (1,3); 7,3579 (1,2); 73540 (1,8); 73508 (1.4); 7,3314 (1,2); 7,3094 (1.5); 7.3071
(1,5); 7,3019 (1,9); 7,2994 (2,0); 7,2904 (2.4); 7,2871 (2,4); 72829 (3.0); 7,2808 (2,8);
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7.2708 (1,2); 7,2685 (1,2); 7,2615 (2,8); 7.2406 (1,5); 7,2360 (1,7); 7,2148 (1,3); 4,9422
(13,9): 4,1925 (2,1); 4,1747 (6,7); 4,1569 (6,8); 4,1392 (2.,2); 3,3077 (75,2); 2,8739 (0,8);
27149 (0,7); 2,4941 (7.8); 2,4896 (15,9); 2,4851 (21,4); 2,4806 (15,0); 2,4762 (6,9);
1.2183 (1,0); 1,2117(0,6); 1,2009 (7.8); 1,1831 (16,0); 1,1654 (7.4); 1,0812 (0,4); -0,0085
(1,0); -0,0166 (26.7); -0,0249 (0,8)

1.5-20: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 17,5043 (0,6); 7,5004 (0,4); 7,4765 (0,6); 7,4702 (0,4); 7,4583 (0,4); 7,4521
(0.4); 7,4456 (0.5); 7.4399 (0,7); 7,4307 (1,0); 7.4250 (1,1); 7,4161 (1,2); 7.4112 (0,8);
7.4051 (1,1); 7,3998 (1,4); 7,3919 (1,0); 7,3863 (0,5); 7,3759 (0,8); 7,3699 (0,7); 7,3503
(0,6); 7,3448 (0.5); 7.2610 (0,7); 7,2357 (1,3); 7,2295 (0,9); 7,2133 (1,1); 7,2013 (0,6);
7.1886 (0,5): 7,0686 (1,3); 7,0627 (1,0); 7.0382 (1,9); 7,0121 (0,5); 7,0084 (0,4); 4,9189
(4,7); 4,2081 (0,8); 4,1844 (2,4); 4,1608 (2,4); 4,1370 (0,8); 4,0910 (0,7); 4,0673 (0,8);
3.4549 (9,0); 3,3592 (1,4); 3,3253 (16,0); 2,5080 (6,6); 2,5023 (12,1); 2,4964 (15,5);
2.4906 (10,8); 1,2201 (3,0); 1,2036 (1,5); 1,1964 (5,9); 1,1801 (2,1); 1,1727 (2,9); 1,1564
(0,9); -0,0057 (4,7)

1.5-32: TH-NMR(400,1 MHz, ds-DMSO):

5= 7.8513 (5.3); 7.8458 (5.5); 7,6695 (3.4); 76481 (5.7); 7,5906 (4,0); 7,5850
(4.2): 7,5693 (3,7); 7,5637 (3,5); 7,5496 (1,8); 7,5443 (1,3); 7,5347 (2,0); 7,5190 (2.8);
7.5009 (1,6): 7,4973 (1,4); 7,3155 (2,4); 7,2980 (4,4); 7,2790 (4,1); 7,2552 (1,7); 5,3292
(0,4); 4,9549 (15,4); 4,2054 (2,3); 4,1876 (7,2); 4,1698 (7,3); 4,1521 (2,4); 3,4042 (0,5);
33488 (374,6); 3,2975 (0,5); 2,5115 (16,9); 2,5075 (22.4); 2,5035 (17,0); 2,0800 (1,8);
2,0320 (0.4); 2,0137 (0,7); 1,9943 (0,7); 1,9792 (0,4); 1,2940 (0,4); 1,2389 (3,8); 1,2206
(8,2): 1,2028 (16,0); 1,1851 (7.7); 1,1691 (0,4); 0,8744 (0,4); 0,8579 (0,9); 0,8405 (0,4);
0,0041 (1,3)

1.5-38: 'H-NMR(300,1 MHz, d-DMSO):

5= 7,6719 (1,0); 7,6522 (1,2); 7.6426 (2,1); 7,6229 (2.2); 7.6135 (1,8); 7,5893
(2,5); 7,5833 (3.5); 7,5628 (4,1); 7,5583 (4,1); 7,5440 (2,0); 7,5380 (3,3); 7,5139 (1,6);
7.5086 (1,7); 7,5052 (1,7); 7,5001 (1,4); 7,4789 (1,2); 7,4697 (1,2); 7,3466 (1,9); 7,3436
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(2.1); 7.3201 (3,1); 7.3135 (2,2); 7,2963 (1,6); 7,2930 (1,7); 7,2837 (1,8); 7.2779 (2,0);
7.2637 (1,1): 7,2587 (1,2); 7,2492 (2,2); 7.2317 (1,6); 7,2064 (0,8); 7,2017 (0,8); 7,1973
(0,8); 7,1930 (0,7); 4,9630 (13,9); 4,2226 (2.2); 4,1989 (6,9); 4,1752 (7,0); 4,1515 (2.,3);
3.3313 (76,8); 2,5194 (9,8); 2,5137 (17.9); 2,5078 (22.8); 2,5019 (16,0); 2,0808 (2,6);
1,2284 (7,8); 1,2047 (16,0); 1,1811 (7.5); 0,0164 (0,9); 0,0055 (15.8); -0,0056 (0,8)

I.5-49: 'TH-NMR(400,1 MHz, d¢-DMSO):

5= 17,7127 (2,3); 7,7072 (2,3); 7,6874 (2.3); 7.6818 (2,2); 7.6117 (0,7); 7,6059
(2,2): 7,5983 (0,9); 7,5935 (1,7); 7,5878 (3,9); 7,5850 (4.6); 7,5693 (3,7); 7,5640 (2,9);
7.5528 (1,7): 7,4447 (1,9); 7,4420 (2,0); 7.4391 (1,9); 74232 (1.4); 7.4205 (1,5); 7,4176
(1,4); 7,3486 (1,8); 7,3464 (1,9); 7,3296 (2.9); 7,3110 (2,0); 7,3087 (1,7); 7,2933 (1,5);
7.2880 (1,7); 7.2671 (1,3); 4,9655 (13,8); 4,2120 (2,2); 4,1943 (6,8); 4,1765 (6,9); 4,1588
(2,2); 3,3452 (304,7); 2,5161 (7,6); 2,5117 (15,2); 2,5072 (20,2); 2,5028 (14,3); 2,4984
(6,6): 2,0137 (0,4); 1,9945 (0.4); 1,2392 (2,1); 1,2208 (7.8); 1,2031 (16,0); 1,1853 (7.4);
0,8580 (0,6); 0,0041 (6,4)

1.55-1: 'H-NMR(300,1 MHz, ds-DMSO):

5= 77139 (0,6); 7,7076 (0,5); 7,6916 (0,4); 7,6854 (1,2); 76793 (0,4); 7,6630
(0,5); 7,6570 (0,7); 7,6349 (0,3); 7,4674 (0,5); 7.4615 (0.4); 7,4515 (1,9); 7.4458 (1.3);
7.4423 (1,3); 7.4324 (3,5); 7.4271 (4.,4); 7.4194 (0,8); 7,4168 (0,8); 7.4112 (0,5); 7,3022
(2,8): 7.2934 (3,6); 7,2871 (1,4); 7,2829 (1,0); 7.2757 (2.1); 7,2661 (3,6); 7,2384 (1,6);
7.2312 (0,4); 5,0087 (7.5); 3,7196 (16,0); 3,3369 (18,1); 2.5147 (5,6); 2,5088 (11,4);
2,5028 (15,3); 2,4968 (10,5); 2,4910 (4.8); 2,0765 (0,4); -0,0002 (1,2)

1.55-2: TH-NMR(300,1 MHz, ds-DMSO):

5= 7,6967 (0,3); 7,6743 (0,7); 76685 (0.7); 7,6461 (1,3); 7,6233 (0,7); 7,6178
(0,8); 7,5957 (0.4); 7,5811 (0,3); 7,5757 (0,4); 7,5513 (1,9); 7,5262 (2,5); 75050 (1,3);
7.4129 (0,9); 7,3852 (1,0); 7,3785 (1,2); 7.3517 (1,6); 7,3299 (1,7); 7,3040 (0,7); 7,2591
(2,2): 7,2314 (3.,8); 7.2036 (1,8); 5,0023 (8,6); 3,7149 (16,0); 3,3287 (2.4); 2,5083 (5.3);
2,5031 (6,8); -0,0002 (3,1)
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1.55-43: "TH-NMR(300,1 MHz, de-DMSO):

5= 7,6939 (0,8); 7,6875 (0,7); 7.6772 (0,8); 7,6656 (1,6); 7,6587 (0,8); 7,6485
(1,5); 7,6425 (1,2); 76374 (1,1); 7,6270 (0,7); 7.6200 (0,9); 7,5987 (0.4); 73681 (1,9);
73398 (3,3); 7,3116 (1,5); 7,2842 (2.2); 7,2562 (3,8); 7,2284 (1,8); 5,0087 (8,4); 3,7097
(16,0); 3,3282 (1,7); 28911 (0,4); 2,7319 (0.4); 2,5086 (6,8); 2,5031 (8,5); 2,4978 (6,1);
20,0001 (4,9)

1.55-49: 'TH-NMR(300,1 MHz, ds-DMSO):

8= 7,7320 (1,2); 7,7246 (1,6); 7,7022 (0.8); 7.6977 (1,7); 7,6906 (1,4); 7,6803
(0,5); 7,6741 (1,2); 7,6680 (0.5); 7,6516 (0,6); 76456 (0,7); 7,6276 (1,0); 7.5996 (2,0);
7.5719 (1,3): 7,4629 (1,0); 7,4591 (1,1); 7,4555 (1,1); 7,4522 (1,0); 7,4342 (0,7); 7,4305
(0,8); 7,4268 (0,8); 7,4234 (0,7); 7,2892 (2,0); 7.2613 (3,4); 7,2337 (1,6); 5,0078 (7.4);
3.7159 (16,0); 3,3401 (10,7); 3,3164 (1,2); 2,5179 (1.8); 2,5120 (3,5); 2,5060 (4,7);
2,5001 (3,2); 2,4943 (1,5); 2,0793 (0,6)

1.57-1: '"H-NMR(300,1 MHz, ds-DMSO):

5= 7.7344 (1,0); 7,7122 (2,2); 7,7059 (2,1); 7,6838 (4,2); 7,6612 (2,2); 7,6555
(2,6); 7,6334 (1,1); 7,4802 (1,0); 7,4739 (0,8); 7.4668 (1,9); 7,4608 (1,8); 7.4499 (7.5);
7.4293 (14,4); 74256 (16,0); 7.4146 (4,0); 7,4087 (2.2); 7,3928 (0,6); 7.3870 (0,5);
73015 (10,0); 7,2923 (13,4); 7,2816 (5,2); 7,2748 (8,4); 7,2646 (13,9); 7,2368 (6.,2);
4.8760 (7.6); 3,5685 (0,3); 3,5087 (0,6); 3,4930 (0,5); 3,3571 (1,1); 3,1581 (0,3); 2,5160
(10,5); 2,5102 (20,8); 2,5044 (27,7); 2,4985 (19,7); 2,0770 (5,2); 1,2345 (0,4); -0,0002
(1,8)

1.57-2: TH-NMR(300,1 MHz, ds-DMSO):

5= 76912 (0.,8); 7,6689 (1,8); 7.6630 (1,8); 7,6406 (3.4); 7.6179 (2,0); 7,6124
(2,2); 7,5902 (1,1); 7,5749 (0,9); 7,5695 (1,2): 7.5458 (4,9); 7,5242 (6,4); 7.5210 (6.6);
75000 (4,0); 7,4049 (2,5); 7,3783 (2,5); 7.3717 (3,3); 7.3531 (3.,4); 7,3438 (2,7); 7,3275
(4.4): 73016 (1,9); 7,2547 (5.8); 7.2269 (9,9); 71993 (4,8); 4,8445 (16,0); 2.5302 (1,2);
2,5084 (16,4); 2,5029 (21,4); 2,4974 (16,0); 2,0761 (0,6); -0,0003 (10,5)
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[.57-43: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 13,1663 (0,4); 7,7140 (0,6); 7,6918 (1,5); 7,6855 (1,4); 7.6758 (1,5); 7,6635
(3,0); 76361 (1,6); 76471 (2,9); 7,6405 (2.4); 7,6351 (2,0); 7,6253 (1,4); 7.6185 (1.8);
7.5973 (0,7); 7,3652 (3,8); 7.3369 (6.6); 7,3088 (3,1); 7.2826 (4,5); 7,2547 (7,7); 7,2269
(3.7); 4,8828 (16,0); 3,3431 (0,6); 2,5116 (5.3); 2,5059 (6,9); 2,5002 (4,9); 2,0781 (1.6);
20,0002 (3.6)

1.57-49: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 7,7245 (6,3): 7,7174 (7.2); 7,6964 (3,7); 7,6904 (8.7); 7,6832 (6.9); 7,6684
(5.4); 7,6457 (2,8); 7,6400 (3,3); 7,6190 (5.0); 7,5913 (8,2); 7.5637 (5.5); 7.4566 (5.6);
7.4529 (5,4): 74280 (4,0); 7,4242 (3,8); 7,2846 (9,2); 7,2567 (16,0); 7,2290 (7,6); 4,8599
(14,9); 3,5687 (0,4); 3,3338 (1,1); 3,1292 (0,4); 2,7313 (0,5); 2,5433 (1,6); 2,5157 (18.9);
2.5098 (38,0): 2,5039 (50,8); 2,4980 (35,6); 2,4923 (16,7); 2,2738 (0,3); 2,0768 (0,5);
1,7555 (0,7); -0,0002 (3,2)

1.61-48: 'TH-NMR(400,0 MHz, CDCI3):

5= 7,5709 (0,5); 7,5553 (0.6); 7,5499 (0,8); 7,5341 (0,8); 7,5292 (0,6); 7,5136
(0,6); 7,4751 (0,6); 7.4724 (0,6); 7.4615 (0.6); 7.4588 (0,6); 7.4529 (0,7); 7.4504 (0,6);
7.4394 (0,7); 7,4368 (0,6); 7,2614 (10,9); 7,1785 (1,1); 7,1716 (1,2); 7,1584 (1,1); 7,1515
(1,2); 7,0866 (0,8); 7,0797 (0,7); 7,0677 (0,8); 7,0646 (0,8); 7,0608 (0,7); 7,0576 (0,6);
7.0457 (0,7); 7,0387 (0,6); 6,9331 (0,8); 6,9298 (0,6); 69271 (0,8); 6,7774 (0,6); 6,7714
(0,5); 6,7558 (0,7); 6,7520 (0,7); 6,7461 (0,6); 6,7305 (0,6); 6,7244 (0.5); 5,3002 (5,4);
4.9186 (8,6); 4,4979 (2,1); 4,4819 (4,4); 4,4659 (2,1); 3,6839 (16,0); 2,7040 (2,1); 2,6880
(4,3); 2,6720 (2,0); 1,5581 (3,8); 0,0693 (2.2); -0,0002 (14,6)

1.61-49: 'H-NMR(400,0 MHz, CDCI3):

5= 7.6191 (0,5): 7,6035 (0,6); 7.5982 (0,8); 7,5827 (0.8); 7,5774 (0,6); 7,5618
(0,5); 7.4160 (0,9); 7.3952 (1,5); 7.3750 (1,1); 7.2630 (11,0); 7,2305 (0.8); 7.2273 (0.8);
7.2250 (0,9); 7,2220 (0,8); 7,2090 (0,6); 7,2059 (0,6); 7,2035 (0,7); 7,2006 (0,7); 7,1554
(1,2): 7,1500 (1,0); 7,1315 (1,2); 7,1260 (1,1); 69700 (0,7); 6,9639 (0,7); 6,7965 (0.6);
67905 (0,5); 6,7749 (0,6); 6,7710 (0,7); 6,7652 (0.6); 6,7497 (0,6); 6,7436 (0,5); 5,3004
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(1,0); 49163 (8.6); 4,5026 (2,1); 4,4866 (4,4); 4,4707 (2.,2); 3,6814 (16,0); 2,7049 (2,1);
2.6889 (4,3); 2,6730 (2,0); 1,5837 (1,1); -0,0002 (7,4)

1.6-2: 'TH-NMR(400,1 MHz, d-DMSO):

5= 7.5867 (0,9); 7.5825 (1,2); 7,5683 (3,3); 7,5644 (4.7); 7,5490 (7,8); 7,5302
(7.8); 7,5150 (2,5); 7.5108 (2,5); 7,3949 (2.1); 7,3715 (3,0); 7,3495 (1,6); 7.3464 (L.5);
7.3280 (2,7); 7,3233 (3,1); 7,3214 (3,1); 7,3088 (4.,5); 7,3044 (4,9); 7,2831 (3.9); 7,2568
(2,7); 7.2346 (1,9); 4,8488 (16,0); 3.3316 (1,3); 2,5117 (14,3); 2,5074 (18,5); 2,5032
(13,6); 1,9946 (0,6); 1,2409 (1,6); 1,1799 (0.4); 0,8592 (0,4); 0,0055 (21.6)

1.6-20: 'TH-NMR(300,1 MHz, de-DMSO):

5= 13,0300 (0,3): 7,4903 (0,8); 7,4634 (1,9); 7,4406 (2,2); 7,4158 (1,4); 7,4032
(5.,6); 7,3779 (7.8); 7.3486 (4,5); 7,3227 (2.4); 7,2727 (0,4); 7,2222 (2.5); 7,2013 (3.6);
7.1907 (3,5); 7,1776 (4,7); 7,1589 (2.6); 7,0294 (6,5); 70022 (8,2); 6,9761 (2.2); 4,7752
(16,0); 4,7509 (1,1); 3,4193 (29,8); 3,3713 (1.1); 3,2800 (5,6); 3,1751 (0,8); 3,0985 (0,3);
2.4624 (36,8); 2,3503 (0,3); 2,2341 (0,3); 1,1960 (0,4); -0,0383 (20,7)

1.62-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 7.6113 (1,0); 7,5956 (1,1); 75902 (1,5); 7,5745 (1,5); 7,5696 (1,2); 7,5539
(1,0); 7,3999 (1,7); 7,3791 (2.8); 7.3590 (2.2); 7,2596 (37,0); 7,2257 (1.6); 7,2226 (1,7);
7.2202 (1,8); 7,2173 (1,6); 7,2043 (1,2); 7,2012 (1,3); 7,1988 (1,4); 7,1959 (1,4); 7.1488
(2.4); 7.1433 (2,0); 7.1248 (2,4); 7,1194 (2,1); 6,9884 (0,7); 6,9861 (0,8); 6,9822 (0,8);
6.9801 (0.8); 6,9666 (1,4); 6,9606 (1,4); 6,9472 (0,7); 6,9448 (0,7); 6,9410 (0,8); 6,7911
(1,1); 6,7851 (1,0; 6,7695 (1,2); 6,7657 (1.4); 6,7598 (1,1); 6,7442 (1,1); 6,7381 (1,0);
4.9630 (16,0); 4,2851 (0,7); 4,2807 (1,8); 4,2620 (2.5); 4,2574 (1,2); 4,2542 (0,8); 4,2464
(0.5); 4,2430 (0,6); 4,1806 (1,6); 4,1651 (3.4); 4,1541 (1,7); 4,1473 (1,1); 4,1422 (3,8);
41382 (2,3); 41294 (0,9); 4,1217 (0,9); 3,8837 (0.8); 3,8667 (1,6); 3,8628 (1.5); 3,8501
(1,1); 3,8458 (2,4); 3,8294 (1,2); 3,7954 (1.2); 3,7780 (1,7); 3,7618 (1.4); 3,7411 (0,6);
2.1693 (5,4): 1,9821 (0,7); 1,9781 (0,6); 1,9735 (0.5); 1,9687 (0,6); 1,9646 (0,9); 1,9520
(0,8); 1,9481 (0,6); 1,9346 (0,6); 1,9199 (0,7); 1,9087 (0,7); 1,9044 (1,0); 1,8997 (0,9);
1.8921 (1,8); 1,8875 (1,2); 1,8837 (1,2); 1,8754 (1,8); 1,8713 (1,4); 18579 (0.8); 1.8541
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(1,1); 1,6338 (0,8); 1,6292 (0,6); 1,6203 (0,6); 1,6168 (0,6); 1,6123 (0,8); 1,6032 (0,7);
1,5953 (0,5); 1,5832 (0.6); 1,5400 (8.8); 0,0080 (1,5); -0,0002 (45,7); -0,0084 (1,7)

1.62-7: 'TH-NMR(400,0 MHz, CDCI3):

5= 7,6208 (1,0); 7,6052 (1,1); 7,5995 (1,4); 7,5837 (1,4); 7,5794 (1,2); 7,5637
(1,1); 7,3411 (0,7); 7.3341 (5,9); 7,3287 (2.2); 7.3173 (2,4); 7.3117 (8,8); 7,3048 (1.2);
7.2599 (31,9); 7.2202 (1,1); 7,2133 (8.4); 7,2078 (2,4); 7,1963 (2,0); 7,1909 (5,8); 7,1839
(0,6); 7,0241 (0.8); 7,0216 (0,8); 7,0179 (0.8); 7.0155 (0,8); 7,0045 (0,9); 7.0022 (1.5);
6.9986 (1,2); 6,9961 (1,7); 6,9829 (0,7); 6,9804 (0,7); 6,9766 (0,7); 6,9743 (0,7); 6,8189
(1,1); 6,8128 (1,0); 6,7973 (1,3); 6,7940 (1.4); 6,7913 (1,3); 6,7880 (1,2); 6,7724 (1,1);
67664 (1,0); 4,9713 (16,0); 4,2904 (1,9); 4,2714 (2,6); 4,2640 (0,8); 4,2537 (0,8); 4,1809
(1,5); 4,1652 (3.3); 4,1571 (1,7); 4,1476 (1,1); 4,1437 (4,3); 4,1380 (1,2); 4,1321 (1,0);
4,1248 (0,9); 3,8852 (0,8); 3,8681 (1,6); 3,8643 (1,5); 3,8517 (1,1); 3,8472 (2,6); 3,8309
(1,2); 3,7973 (1,1); 3,7800 (1,7); 3,7639 (1,4); 3,7613 (1,1); 3,7593 (1,1); 3,7432 (0,7);
2.1693 (3,0): 2,0001 (0,5); 1,9884 (0.,7); 1,9857 (0,7); 1,9765 (0,5); 1,9729 (0,5); 1,9680
(0,9); 1,9553 (0,7); 1,9206 (0,7); 1,9116 (0,6); 1,9091 (0,6); 1,9040 (0,9); 1,9004 (0.,9);
1.8942 (1,7); 1,8882 (1,0); 1,8839 (1,2); 1,8778 (1,6); 1,8745 (1,3); 1,8602 (0,8); 1,8569
(1,0); 1,6351 (0.8); 1,6306 (0,5); 1,6222 (0.6); 1,6186 (0,6); 1,6137 (0,8); 1,6048 (0.7);
1,5970 (0,5): 1,5875 (0.6); 1,5558 (0,6); 0,0080 (1,1); -0,0002 (38,5); -0,0085 (1,3)

1.6-32: 'TH-NMR(400,1 MHz, ds-DMSO):

5= 7,8293 (7,4); 7,8243 (7.6); 7.6594 (5,2); 7,6380 (8.2); 7,5787 (6,1); 7,5737
(6,4); 7,5576 (6.,0); 7,5528 (5.9); 7,5399 (5.1); 7.5224 (6,0); 7,5052 (2.8); 7.3097 (3.8);
7.2911 (9,3): 7,2710 (6,2); 7,2447 (2.7); 4,6875 (16,0); 4,5008 (0,3); 3,4684 (0,4); 3,4570
(0.4); 3.4311 (0,4); 3,4091 (0,4); 3,3532 (0,4); 3.3343 (0,4); 3,3260 (0.4); 33215 (0.4);
3.2830 (0,4); 3,2736 (0,4); 3,1737 (0,6); 2,5081 (31,0); 2,0812 (0,7); 0,0049 (17,8)

1.63-49: 'H-NMR(400,0 MHz, CDCI3):

5= 7,6031 (1,0); 7,5875 (1,1); 75821 (1,5); 7,5666 (1.4); 7,5614 (1,1); 7,5459
(1,0); 7,3897 (1,6): 7,3690 (2,7); 7,3489 (2,2); 7.2613 (53,1); 7,2295 (1,5); 7,2264 (1.8);
7.2240 (1,7); 72211 (1,6); 7,2081 (1,1); 7.2051 (1,2); 7.2026 (1,4); 7,1997 (1,3); 7,1591
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(2.4); 7.1537 (2,0); 7.1352 (2,3); 7,1298 (2,0); 69928 (0,7); 6,9906 (0,7); 6,9866 (0,7);
6.9710 (1,4): 6,9650 (1,4); 6,9517 (0,7); 6,9492 (0,6); 6,9432 (0,7); 6,7993 (1,1); 6,7933
(1,0); 6,7777 (1,2); 6,7738 (1,3); 6,7680 (1,0); 6,7525 (1,0); 6,7464 (1,0); 53001 (3,2);
4,9299 (16,0); 4,2444 (1,4); 4,2280 (1,4); 4,2174 (2,3); 4,2011 (2.3); 4,1376 (2,5); 4,1177
(2,5); 4,1106 (1,5); 4,0907 (1.6); 3,8503 (0,7); 3,8364 (0,8); 3,8294 (1,5); 3,8154 (1,6);
3,8090 (1,2): 3,8036 (1,7); 3,7952 (1,2); 3,7857 (1,9); 3,7814 (2,1); 3,7635 (2,0); 3,7483
(1,2); 3,7293 (1,8); 3,7116 (1,5); 3,6904 (0,9); 3,5427 (2,0); 3,5289 (2,0); 3,5204 (1,7);
3,5067 (1,7): 2,6128 (0,6); 2,5954 (0.8); 2,5779 (0,6); 2,0333 (0,5); 2,0272 (0,6); 2,0147
(0,9); 2,0065 (0,5); 2,0017 (0,6); 1,9957 (0,8); 1,9819 (0,7); 1,9751 (0,5); 1,6475 (0.6);
1,6304 (0,8); 1,6156 (1,1); 1,5960 (1,0); 1,5811 (0,7); 1,5579 (5,3); 1,2547 (1,0); 0,0079
(1,0); -0,0002 (35.8); -0,0085 (1,0)

1.6-38: "TH-NMR(300,1 MHz, ds-DMSO):

5= 13,1738 (0,3); 13,1227 (0,6); 13,1026 (0,5); 13,0877 (0,5); 13,0378 (0,4);
7.6754 (1,3): 7,6556 (1,6); 7,6461 (2.7); 7,6264 (2,8); 7.6176 (1,7); 7,6069 (1,3); 7,5953
(2.8); 7,5884 (3.4); 7,5696 (3,6); 7,5643 (5,9); 7,5398 (5,0); 7,5310 (1,7); 7,5096 (1,7);
7.5043 (2,0); 7,4956 (1,8); 7,4751 (1,4); 74660 (1,4); 7.3436 (2.8); 7,3188 (4,2); 7,3112
(2,8); 7,2964 (2,0); 7,2931 (2,2); 7.2773 (2,7); 7.2477 (2,7); 7,2296 (2.0); 7,2049 (1,0);
7.2000 (1,0); 4,8541 (16,0); 3,4490 (0,4); 3,4393 (0,4); 3,3288 (121,5); 2,7342 (0,7);
2.5195 (46,8); 2,5135 (93,2); 2,5076 (124,1); 2,5016 (85,4); 2,4958 (39,1); 2,4568 (0.4);
2.2780 (0,8); 2,0807 (1,8); 0,2020 (0,4); 0,0172 (3.8); 0,0062 (112,4); -0,0048 (4,0); -
0,0219 (0,5); -0,0332 (0,3); -0,1929 (0,5)

1.6-38: "TH-NMR(400,2 MHz, ds-DMSO):

5= 13,1136 (2,7); 76639 (1,1); 7.6489 (1,3); 7,6419 (2,3); 7.6271 (2,3); 7,6201
(1,4); 7,6051 (1,3); 7,5994 (0,7); 7,5948 (1,0); 7,5848 (2,0); 7,5806 (3,1); 7.5628 (5.4);
7.5443 (3,4): 7,5311 (1,3); 7,5242 (1,3); 7,5032 (2,0); 7,4822 (1,2); 7,4754 (1,2); 7,3356
(2,4); 7,3168 (4,0); 7,2995 (3,5); 7,2756 (2,6); 7.2515 (2,3); 7,2268 (1,9); 7,2052 (1,0);
4.8583 (16,0); 3,3332 (1,8); 2,5081 (19,6); 2,5040 (26,1); 2,4999 (19,5); 2,0780 (0,7);
0,0014 (14,2)
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1.6-43: TH-NMR(300,1 MHz, d¢-DMSO):

5= 17,6936 (0,6); 7,6718 (1,3); 7,6650 (1,4); 7,6435 (2.6); 7,6161 (2,4); 7,5938
(4,9); 7,5692 (5.8); 7,5471 (3,3); 7,3625 (4,2); 7.3564 (4,8); 7,3392 (5,2); 7,3277 (8,0);
7.3150 (5,5); 7,2997 (4,2); 7,2874 (3,2); 7.2797 (3,4); 7.2513 (2,2); 4,8688 (16,0); 3,3442
(1,0); 2,5050 (15.3); -0,0003 (0,7)

1.64-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 17,5537 (2,0); 7,5332 (2.8); 7,5139 (2.,3); 7,4548 (0.8); 7.4404 (0,9); 7,4332
(1,4); 7,4189 (1,5); 7,4118 (0,9); 7,3974 (0,9); 7.2622 (11,2); 7,2339 (1,8); 7,2288 (1,9);
7.2129 (1,5): 7,2079 (1,7); 7,0572 (2.2); 7,0524 (2,1); 7,0328 (2.2); 7,0280 (2,1); 6,9806
(0,6); 6,9769 (0,7); 6,9739 (0,7); 6,9703 (0,7); 6,9614 (0,7); 6,9580 (1,2); 6,9547 (1,3);
6.9514 (1,2); 6,9392 (0,6); 6,9355 (0,6); 6,9324 (0,6); 6,9289 (0,6); 6,8904 (1,1); 6,8836
(0,9); 6,8695 (1,2); 6,8656 (1,3); 6,8630 (1,1); 6,8591 (1,0); 6,8449 (1,1); 6,8382 (0.,9);
5.1817 (2,2): 5,1721 (4,8); 5,1625 (2.4); 4,9768 (16,0); 4,2577 (8,8); 4,2481 (8,6); 4,0035
(1,6); 3,9897 (2.2); 3,9866 (4,3); 3,9807 (2,8); 3,9755 (2,6); 3,9688 (3,4); 3,9453 (1,2);
3.9354 (1,2): 3,9119 (3,3); 3,9052 (2.5); 3,9000 (2,7); 3,8942 (4,2); 3,8772 (1,6); 1,5752
(3,0); -0,0002 (14,4)

1.6-49: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 13,1212 (4,2); 7,7086 (2.7); 7.7032 (2.8); 7,6833 (2,8); 7.6778 (2.8); 7,6087
(2,7); 7,6041 (1,4); 7,5945 (2,3); 7,5879 (6,7); 7,5722 (5,6); 7,5673 (4.9); 7,5537 (3.2);
7.4388 (2,7): 7.4359 (2,6); 7.4174 (2,0); 7.4144 (2,0); 7,3439 (2.4); 7,3251 (4,1); 7,3086
(2.4); 7.2867 (2,6); 7.2643 (1,5); 4,8638 (16,0); 3.3319 (2,5); 2,5080 (19,0); 2,5037
(25.5): 2,4994 (18,7); 0,0091 (0,6); 0,0011 (15,6); -0,0071 (0,6)

1.65-49: 'TH-NMR(400,0 MHz, CDCI13):

5= 7,6103 (0,9); 7,5946 (1,0); 7.5891 (1,4); 7,5735 (1.4); 7,5686 (1,1); 7,5530
(1,0); 7,3940 (1,6); 7.3731 (2,6); 7.3531 (2,1); 7,2649 (7,4); 7,2274 (1,5); 7.2243 (1,6);
7.2219 (1,6); 7,2189 (1,5); 7,2060 (1,1); 7,2029 (1,2); 7.2004 (1,3); 7,1975 (1,3); 7,1523
(2.,3); 7,1468 (1,9); 7.1283 (2,3); 7,1229 (2.0); 6,9908 (0,7); 6,9884 (0,7); 69845 (0,7);
6,9823 (0,7): 6,9711 (0,8); 6,9689 (1,3); 6,9655 (1,0); 6,9628 (1,3); 6,9495 (0,6); 6,9471
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(0,6); 6,9432 (0,7); 6,9410 (0,6); 6,7938 (1,0); 6,7877 (1,0); 6,7722 (L,1); 6,7684 (1.,2);
6.7663 (1,2); 6,7625 (1,0); 6,7469 (1,0); 6,7408 (1,0); 4,9240 (16,0); 4,1900 (4,0); 4,1734
(8.4); 4,1568 (4,2); 1,7022 (1,8); 1,6854 (3.6); 1,6670 (3.8); 1,6501 (1,9); 1,6318 (0.7);
1,6223 (0,8); 1,2555 (0,5); 0,9326 (7,0); 0,9141 (14,2); 0,8955 (6,4); -0,0002 (6,3)

1.66-49: "H-NMR(400,0 MHz, CDCI3):

5= 7,6119 (1,0); 7,5963 (1,0); 7,5908 (1,4); 7,5752 (1,4); 7,5703 (1,1); 7,5547
(1,0); 7,3955 (1,6); 7.3746 (2,6); 7,3546 (2.1); 7.2649 (7,4); 7,2281 (1.5); 7,2250 (1.6);
7.2226 (1,7); 7,2196 (1,6); 7.2067 (1,1); 7,2036 (1,2); 7,2012 (1,3); 7,1982 (1,3); 7,1525
(2,3); 7,1471 (1,9); 7,1286 (2,3); 7,1231 (2.0); 6,9914 (0,7); 6,9890 (0.7); 6,9852 (0,7);
69830 (0,7); 6,9718 (0,8); 6,9696 (1,3); 6,9661 (1,0); 6,9635 (1,3); 6,9501 (0,7); 6,9478
(0,7); 6,9439 (0,6); 6,9417 (0,6); 6,7943 (1,0); 6,7882 (1,0); 6,7726 (1.,2); 6,7688 (1.3);
6.7668 (1,2); 6,7629 (1,0); 6,7474 (1,0); 6,7413 (0,9); 4,9157 (16,0); 4,2313 (3,7); 4,2148
(7.7); 4,1983 (3.8); 1,6666 (0,8); 1,6501 (2,0); 1,6425 (0,7); 1,6340 (2,1); 1,6319 (2,6);
1,6261 (2,0); 1,6177 (1,1); 1,6122 (2,4); 1,5957 (1,0); 1,3789 (1,6); 1,3645 (0,9); 1,3600
(2,4); 1,3461 (1,0); 1,3410 (2,6); 1,3226 (1,6); 1,3043 (0,5); 1,2554 (0,5); 0,9155 (6.5);
0,8971 (13,6); 0,8786 (5.6); -0,0002 (6,2)

1.67-48: "TH-NMR(400,0 MHz, CDCI3):

5= 7,5479 (0,6); 7,5322 (0.,6); 7.5275 (0,5); 7,4360 (0,5); 7,4302 (0,6); 7,4275
(0,6); 7.4166 (0,5); 7.4140 (0,5); 7.2631 (4,1); 7,1762 (0,9); 7,1693 (1,0); 7,1561 (0,9);
7.1492 (1,0); 7,0827 (0,7); 70757 (0.6); 7,0638 (0,7); 7,0606 (0,6); 7,0569 (0,6); 7,0537
(0,6); 7,0417 (0,6); 7.0348 (0.5); 6,9327 (0.6); 6,9266 (0,6); 6,7518 (0,5); 6,7481 (0,6);
6.7460 (0,5): 5,3003 (3,5); 4,9676 (7.3); 4,3694 (1,8); 43611 (1,0); 4,3577 (1,8); 4,3540
(0,9); 4,3458 (1,9); 3,6302 (2,2); 3,6220 (1,0); 3.6183 (2,0); 3,6150 (1,0); 3,6066 (2,0);
3.3654 (16,0); 1,5923 (1,5); 0,0700 (1,1); -0,0002 (5.6)

1.67-49: '"H-NMR(400,0 MHz, CDCI3):

8= 7.5913 (0,6); 7.5756 (0.6); 7.5708 (0,5); 7,3999 (0,7); 7,3789 (1,2); 7,3590
(1,0); 7,2594 (18,4); 7,2256 (0,7); 7,2225 (0,8); 7,2201 (0,8); 7,2170 (0.8); 7.2041 (0,6);
7.2010 (0,6); 7.1986 (0.6); 7,1956 (0,6); 7,1494 (1,0); 7.1439 (0,9); 7,1254 (1,0); 7,1200
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(0,9); 6,9662 (0,6); 6,9627 (0,5); 6,9601 (0,7); 6,7692 (0,5); 6,7655 (0,6); 6,7633 (0,6);
6,7595 (0,5); 4,9646 (7,3); 4,3725 (1,8); 4,3641 (1,0); 4,3607 (1,9); 43570 (1,0); 4,3489
(2,0); 3,6287 (2,2); 3,6205 (1,1); 3,6169 (2.1); 3,6136 (1,1); 3,6051 (2,0); 3,3622 (16,0);
1,5370 (2,8); 0,0080 (0,7); -0,0002 (22,8); -0,0084 (0,8)

1.67-7: "H-NMR(400,0 MHz, CDCI3):

5= 7.5990 (0,6); 7,5834 (0,6); 7.5789 (0,5); 7,3346 (2,4); 7,3293 (0,9); 7,3179
(1,0); 73123 (3,7): 7.2598 (12.4); 7,2149 (3.5); 7,2094 (1,0); 7,1980 (0.8); 7,1927 (2,4);
70016 (0,6); 6,9981 (0,5); 6,9956 (0,7); 6,7976 (0,5); 6,7943 (0,6); 6,7915 (0.5); 4,9728
(7,0); 4,3764 (1,8); 4,3681 (1,0); 4,3647 (1.8); 4,3610 (1,0); 4,3529 (1,9); 3,6324 (2,1);
3,6242 (1,0); 3,6205 (2,0); 3,6172 (1,0); 3,6089 (2,0); 3,3633 (16,0); 2,1691 (5.4); 1,5450
(2,1); -0,0002 (15,3); -0,0085 (0,5)

1.68-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 7.6116 (0,8); 7,5959 (0,9); 7,5906 (1,3); 7,5750 (1,3); 7,5699 (0,9); 7,5542
(0,8); 7,3905 (1,4); 7,3697 (2.5); 7,3496 (1.8); 7.2617 (23,2); 7,2230 (1,4); 7,2199 (1,5);
7.2176 (1,6); 7,2147 (1,4); 7,2016 (1,0); 7,1986 (1,2); 7,1962 (1,3); 7,1933 (1,2); 7,1491
(2,4); 7.1436 (2,0); 7,1251 (2.4); 7,1197 (2,0); 6,9853 (0,7); 6,9813 (0.7); 6,9658 (1.2);
69599 (1,3); 6,9442 (0,6); 6,9402 (0,6); 6,7915 (1,0); 6,7854 (0,9); 6,7699 (1.2); 6,7660
(1,3); 6,7602 (1,0); 6,7446 (1,0); 6,7385 (0,9); 5,0636 (0,8); 5,0480 (1.1); 5,0313 (1,1);
5,0158 (0,8); 4,.8799 (16,0); 1,6057 (0,5); 1,5949 (0.6); 1,5816 (0,7); 1,5685 (6.6); 15128
(0,5); 1,4991 (0,6); 1,4892 (0.6); 1,4780 (0.6); 1,4547 (0,5); 1,2895 (1,0); 1,2469 (15,3);
12312 (15,5); 0,8658 (2,2); 0,8589 (1,7); 0,8490 (6,9); 0,8321 (2,2); 0,0079 (0,6); -0,0002
(19,6); -0,0085 (0,6)

1.69-49: "H-NMR(400,0 MHz, CDCI3):

5= 7.6191 (1,0); 7,6034 (1,1); 7,5979 (1,4); 7,5823 (1.4); 7,5774 (1,1); 7,5617
(1,0); 7.4159 (1,7); 7.3951 (2,7); 73750 (2.1); 7,2661 (7,9); 7,2300 (1.5); 7,2269 (1.6);
7.2245 (1,6); 7,2215 (1,5); 7,2085 (1,1); 7,2055 (1,2); 7,2031 (1,3); 7,2001 (1,3); 7,1548
(2,3); 7,1493 (1,9); 7,1309 (2,3); 7,1254 (2,0); 6,9915 (0,7); 6,9892 (0,7); 6,9853 (0,7);
6,9832 (0,7); 6,9697 (1,3); 6,9663 (1,1); 6,9636 (1,3); 6,9502 (0,6); 6,9480 (0,7); 6,9440
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(0,7); 6,9420 (0,6); 6,7963 (1,0); 6,7902 (1,0); 6,7746 (1,2); 6,7708 (1,3); 6,7689 (1.2);
6.7650 (1,0); 6,7494 (1,0); 6,7433 (0,9); 4,9164 (15,7); 4,5023 (3,7); 4,4862 (8,0); 4,4702
(3,9): 4,1664 (2,2); 4,1486 (6,8); 4,1307 (6,9); 4,1129 (2.3); 2,6901 (4,0); 2.6741 (8.2);
26581 (3,8): 1,6332 (3.4): 1,2613 (8,0); 1,2435 (16,0); 1,2256 (7,7); -0,0002 (6,6)

1.73-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 7.6159 (0,9); 7,6002 (1,0); 75947 (1,4); 7.5791 (1,4); 7.5742 (1,0); 7.5586
(1,0); 7.4003 (1,6); 7,3794 (2,6); 7.3595 (2,0); 7,2620 (19,7); 7.2277 (1,5); 7.2245 (1,5);
7.2222 (1,6); 7,2192 (1,5); 7,2062 (1,1); 7,2031 (1,2); 7,2007 (1,3); 7,1978 (1,2); 7,1522
(2,3); 7.1468 (1,9); 7,1283 (2.2); 7.1228 (2,0); 6,9910 (0,7); 6,9887 (0,7); 6.9848 (0,7);
6.9826 (0,7); 6,9691 (1,3); 6,9658 (1,0); 6,9630 (1,3); 6,9497 (0,6); 6,9474 (0,6); 6,9435
(0,6); 6,9413 (0,6); 6,7938 (1,0); 6,7877 (0,9); 6,7722 (1,1); 6,7684 (1,2); 6,7663 (1.2);
6.7625 (1,0); 6,7469 (1,0); 6,7408 (0,9); 4,9406 (16,0); 4,0584 (7.3); 4,0402 (7.4); 1,5705
(5,0); 1,1677 (0,7); 1,1610 (0,6); 1,1491 (1,2); 1,1371 (0,6); 1,1292 (0,8); 0,5783 (0.9):
0.5663 (2,5); 0,5631 (2,8); 0,5513 (1,2); 0,5461 (2,8); 0,5429 (2,4); 0,5313 (1,1); 0,3038
(1,0); 0,2921 (3,3); 0,2891 (2,6); 0,2802 (2,5); 0,2770 (3,3); 0,2652 (0,7); 0,0697 (1.,4); -
0,0002 (16,7); -0,0085 (0,5)

1.74-49: 'TH-NMR(400,0 MHz, CDCI3):

5= 7.6082 (0,5): 7,5926 (0,6); 7,5871 (0,8); 7.5716 (0,8); 7,5666 (0,6); 7.5509
(0,5); 7.3907 (0,9); 7,3698 (1,4); 7,3498 (1,1); 7,2630 (6,7); 7.2257 (0.8); 7.2226 (0.8);
7.2202 (0,9); 7,2172 (0,8); 7,2043 (0,6); 7,2012 (0,6); 7,1988 (0.7); 7,1958 (0,7); 7,1520
(1,2); 7,1465 (1,0); 7,1281 (1,2); 7.1226 (1,1); 6,9671 (0.7); 6,9637 (0.6); 6,9610 (0.7):
67932 (0.6); 6,7872 (0,5); 6,7716 (0,6); 6,7679 (0,7); 6,7658 (0,6); 6,7619 (0,6); 6,7463
(0,6); 6,7403 (0,5); 5,1584 (1,0); 5,1427 (1,3); 5,1270 (1,0); 4,8752 (9.6); 1,5903 (1.0);
1,2762 (16,0); 1,2605 (16,0); -0,0002 (5,7)

1.45-49: TH-NMR(400,2 MHz, ds-DMSO):

8= 13,0938 (0,7); 7,7719 (6,1); 77670 (6,5); 7.6903 (2,7); 7,6847 (2.9); 7,6649
(2.8); 7.6593 (2.9); 7.6235 (3.8); 7.6026 (7,7); 7,5859 (2.4); 75674 (6.3); 7.5635 (7.1);
7.5466 (3,3): 7,5437 (4.0); 7.4356 (2,3); 7,4331 (2,5); 7,4300 (2.5); 7.4141 (1.8); 7.4116
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(1,9); 7,4085 (1,9); 4,8597 (16,0); 3,3224 (8,5); 2,8916 (0,4); 2,7324 (0,4); 2,5117 (8.5);
2,5073 (18,0); 2,5029 (24,9); 2,4984 (18,4); 2,4941 (9,2); 0,0087 (0,7); 0,0006 (21,2); -
0,0075 (1,0)

1.48-32: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 13,0785 (0,8); 8.3179 (0,5); 7,8625 (7.1); 7.8552 (7.3); 7,6971 (4,1); 7,6686
(7.2): 7,6043 (5,9); 75969 (6,7); 75931 (4,0); 7,5760 (4,5); 7,5680 (4,3); 7,5656 (4,0);
7.5587 (3,8); 7,5507 (4,9); 7,5244 (3,6); 7,4332 (3,6); 7.4265 (3,4); 7,4043 (2.4); 7,3984
(2,3): 4,8487 (16,0); 3,3250 (9.0); 2,7283 (0,5); 2,5138 (31.2); 2,5079 (60,0); 2,5019
(78,7); 2,4960 (53,7); 2,2721 (0,5); 2,0754 (0,5); 0,0108 (0,8); -0,0001 (20,8); -0,0112
(0,7)

I.11-38: 'H-NMR(400,2 MHz, ds-DMSO):

5= 7,8261 (0,9); 78112 (1,0); 7,8042 (1,8); 7.7893 (1,8); 7,7822 (1,0); 77673
(0,9); 7,5855 (0,9); 7,5787 (1,0); 7.5627 (1,2); 7,5592 (1,4); 7,5563 (1,4); 7,5529 (1,3);
75370 (1,0); 7,5303 (1,0); 7,4967 (2.9); 7.4913 (1,4); 7,4833 (3.,3); 7,4778 (2.4); 7.4743
(3,9); 7,4663 (1,8); 7.4609 (3,5); 7,4535 (0,6); 7,3532 (0,7); 7,3499 (0.,8); 7,3464 (0,8);
73434 (0,8); 7,3294 (1,4); 7,3275 (1,4); 7,3107 (1,1); 7,3041 (4,4); 7.2819 (6,6); 7,2648
(1,2); 7,2597 (3,0); 7,2524 (0,4); 5,7562 (2,7); 4,9423 (13,0); 4,8270 (0,9); 4,2061 (2,0);
4,1883 (6,5): 4,1795 (0,5); 4,1706 (6,6); 4,1528 (2.1); 3,3358 (107.7); 2,6766 (0.4);
2.6721 (0,6); 2,6674 (0,4); 2,5255 (1,9); 2,5120 (40,6); 2,5077 (81.4); 2,5032 (105,6);
2.4986 (76,6); 2,4942 (37,8); 2,3345 (0,5); 2,3300 (0,6); 2,3254 (0,5); 1,2352 (0,6);
1,2297 (0,6); 1,2165 (7,7); 1,1988 (16,0); 1,1810 (7.4); -0,0002 (7.0)

1.2-38: 'TH-NMR(400,2 MHz, d¢-DMSO):

5= 17,8216 (0,8); 7,8066 (0,9); 7,7996 (1.6); 7,7847 (1,6); 7,7777 (0.9); 7.7628
(0.8); 7,5747 (0,8); 7,5678 (0.9); 7.5483 (1,3); 7,5451 (1,3); 7,5422 (1,2); 7,5261 (0.8);
7.5194 (0,9); 7,5001 (0,4); 7,4904 (0,7); 7,4881 (0,8); 7,4782 (2,0); 7,4663 (2.0); 7.4568
(1,7); 7,4471 (0,9); 7,4257 (16,0); 7.4145 (10,4); 7,3947 (0.4); 7,3430 (0.,8); 7,3395 (0,7);
73363 (0,7); 7,3222 (1,4); 7,3003 (0,8); 7.2970 (0,7); 5,7564 (2,8); 4,9455 (11,9); 4,9280
(0,4); 4,8450 (2,1); 4,2081 (1,8); 4,1904 (5.,9); 4,1726 (6,0); 4,1549 (2,0); 3,3336 (77.4);
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2.6762 (0,4); 2,6719 (0,5); 2,6673 (0,4); 2,5252 (1,6); 2,5203 (2,5); 2,5117 (33,1); 2,5073
(67.4); 2,5028 (88.2); 2,4983 (64,2); 2,4938 (31,8); 2,3342 (0,4); 2,3295 (0,5); 2,3251
(0,4); 1,2345 (0,8); 1,2315 (0,8); 1,2182 (6,9); 1,2004 (14.2); 1,1827 (6,6); -0,0002 (5.8)

1.2-4: 'TH-NMR(400,2 MHz, d¢-DMSO):

5= 7.4869 (0.4); 7,4762 (0,9); 7.4719 (1,1); 7,4654 (2,1); 7,4574 (3.6); 7.4529
(3,1); 74515 (3,1); 7.4449 (4,4); 7,4402 (3,2); 7,4348 (5,7); 7.4282 (2.8); 7,4225 (5.3);
7.4136 (11,1); 7,4109 (10,2); 7,4025 (10,7); 7.3898 (0,8); 7,3692 (0,6); 7.3611 (4.3);
73554 (1,4); 7,3395 (6.2); 7,3228 (1,1); 7,3172 (2,7); 57552 (2,4); 4,9674 (0,7); 4,9412
(14,1); 4,8438 (0,5); 4,2132 (2,1); 4,1954 (6,8); 4,1777 (7,0); 4,1599 (2.2); 4,1029 (0,4);
3,7160 (1,2); 3,3453 (130,7); 2,6767 (0,4); 2,6722 (0,6); 2,6676 (0.4); 2,5254 (2,2);
2.5118 (40,7); 2,5077 (78,1); 2,5032 (99,1); 2,4987 (72,0); 2,4946 (35.9); 2,3345 (0.4);
23300 (0,6); 2,3255 (0,4); 1,2289 (7,7); 1,2111 (16,0); 1,1934 (7,5); 1,1816 (0,4); 1,1681
(0,4); -0,0002 (1,5)

1.11-4: '"H-NMR(400,2 MHz, d6-DMSO):

5= 7.4742 (3,7); 7,4676 (4.3); 7,4608 (5,2); 7.4554 (6,1); 7,4519 (6.6); 7.4446
(6,7); 7,4384 (5.,8); 7.4327 (4,7); 7.3686 (4.2); 7,3468 (6,5); 7,3302 (1,2); 7,3249 (2,9);
7.2922 (4.4); 7,2700 (7,9); 7,2478 (3.,6); 5,7518 (1,6); 4,9372 (13,7); 4,8363 (2.9); 4,2114
(2,2); 4,1937 (7,0); 4,1759 (7,0); 4,1582 (2,3); 4,1022 (0,4); 3,7144 (0,4); 3,5709 (0.4);
3.5376 (0,5); 3,3828 (201,8); 3,2601 (0,6); 2,6795 (0,5); 2,6748 (0.7); 2,6701 (0,5);
25280 (2,1); 2,5144 (45.2); 2,5103 (88,5); 2,5058 (113,4); 2,5013 (82,7); 2.4971 (41,3);
23371 (0,5); 2,3324 (0,7); 2,3282 (0,5); 1,2278 (7.8); 1,2101 (16,0); 1,1997 (1,1); 1,1923
(7,6); 1,1822 (0.5)

1.12-38: "H-NMR(400,2 MHz, ds-DMSO):

5= 7.8320 (0,5); 7,8204 (1,3); 7,8060 (1,7); 7,7987 (2.,8); 7,7840 (2.7); 7.7769
(1.8); 7,7621 (1,3); 7,5832 (0,6); 7.5713 (1,6); 7,5642 (1,8); 7.5487 (2.5); 7,5452 (2.5);
7.5423 (2,5); 7,5229 (1,7); 75160 (1,6); 7.4962 (5,1); 7,4826 (6,3); 7.4740 (6,7); 7.4607
(5.8); 7,3411 (1,6); 7.3329 (1,6); 7,3208 (3,1); 7,3140 (2,8); 7.3037 (3.9); 7,2973 (7.5);
7.2814 (5.6); 7,2750 (10,6); 7,.2590 (3,0); 7,2528 (4.7); 5,7552 (6,0); 4,9688 (7.4): 4,7429
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(8.1); 4,0243 (0,4); 4,0142 (0,7); 4,0067 (0,7); 3,9965 (1,3); 3,9890 (0.8); 3,9789 (1,4);
3.9610 (0,7); 3,9360 (0,4); 3,9186 (0,4); 3,9088 (0.4); 3,8990 (0.4); 3,8926 (0.5); 3,8600
(0,5); 3,7431 (1,2); 3,7280 (1,4); 3,7107 (16,0); 3,6299 (3,2); 3,6215 (2.4); 3,6062 (2.6);
3.5737 (3,0); 3,3826 (27,1); 3,1694 (2,5): 2,9236 (0,5); 2,8920 (0,6); 2,8648 (0.4); 2,7329
(0,5): 2,6775 (1,2); 2,6730 (1,6); 2,6686 (1.,2); 2,5395 (1,2); 2,5263 (5.3); 2.5126 (96,5);
2,5085 (184,9): 2,5041 (234.,3); 2,4996 (169,1); 2,4954 (83,6); 2,3352 (1,1); 2,3309 (1.4);
23263 (1,1); 1,2986 (0,6); 1,2588 (1,0); 1,2353 (3,0); 1,1986 (0,3); 1,1763 (1.2); 1,1585
(2,2): 1,1407 (1,2); 1,1109 (0,4); 0,8538 (0,5); -0,0001 (2,1)

I.3-4: "H-NMR(400,2 MHz, de-DMSO):

5= 7.4767 (0,4); 7,4665 (0,9); 7,4630 (1,3); 7,4545 (1,9); 7,4505 (1,4); 7,4423
(4,0); 7.4332 (2,6); 7,4298 (3,3); 7,4241 (2.5); 7,4195 (4,2); 7.4080 (16,0); 7.3970 (7,6);
73597 (0.8); 7,3525 (0,5); 7,3439 (3,2); 7,3382 (2,0); 7,3310 (0,7); 7,3223 (4.5); 7.3168
(1,5); 7,3056 (0.8); 7.3001 (1,9); 5,7550 (5.6); 4,9674 (2,6); 4,6818 (5,0); 3,7491 (0,4);
3.7160 (5,9): 3,6448 (0,8); 3,6218 (0,9); 3,5966 (1,3); 3,4251 (5,8); 3,1691 (1.3); 3,1292
(0.4); 3,1242 (0.4); 2,6769 (0,4); 2,6725 (0,6); 2,6679 (0,4); 2,5258 (1.8); 2,5209 (3,0);
25124 (31,7); 2,5080 (62.,8); 2,5035 (81,0); 2.4989 (58,3); 2,4944 (28,3); 2.3348 (0.4);
23301 (0,5); 2,3257 (0,4); -0,0002 (0.,4)

1.42-4: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 7.7182 (1,5); 7,7016 (1,9); 7.6970 (3,0); 7,6808 (3,0); 7,6762 (2,1); 76597
(1,6); 7,3953 (1,8); 7.3893 (2,3); 7.3833 (4,0); 7,3777 (2,5); 7.3709 (6.7); 7.3661 (6,0);
73608 (8,3): 7,3539 (3,3); 7.3483 (7.3); 7,3400 (2.6); 7.3101 (6,8); 7,3044 (2,2); 7.2883
(10,1); 7,2715 (2,1); 7,2660 (6,6); 7,2588 (3.1); 7,2431 (1,6); 7,2377 (1.4); 5.7557 (9.5);
4,9835 (0,8); 4,8098 (16,0); 3,7459 (0,4); 3,7387 (0.4); 3,7177 (1,9); 3,6758 (0.6); 3,3617
(7,5); 3,1691 (3,0); 3,0054 (0,4); 2,6767 (0,8); 2,6723 (1,0); 2,6678 (0.8); 2,5255 (3.3);
2.5117 (59,2); 2,5078 (115,9); 2,5033 (150,0); 2,4989 (110,6); 2,3347 (0,6); 2,3302 (0,9);
2,3256 (0,7); 1,2349 (0.,4); -0,0002 (1,0)

1.42-1: "H-NMR(400,2 MHz, ds-DMSO):

8= 7.7156 (1,6); 7,6945 (3,5); 7.6781 (3,5); 76572 (1,8); 7,4659 (0.,5); 7,4574
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(1,5); 7.4504 (2,0); 7.4437 (3,4); 7,4350 (6,9); 7.4297 (4.8); 7,4246 (6.3); 74164 (10,6);
73974 (2,7); 7,3889 (1,2): 7,3816 (2,5); 7,3755 (2,0); 7,3561 (3,1); 7,3386 (0,9); 7,3323
(2,0); 73261 (1,6); 7.3081 (2.8); 7,2997 (6,6); 7,2954 (6,9); 7,2876 (4.4); 7,2836 (5.9);
7.2793 (7,4); 7,2593 (3.6): 7,2379 (1.8); 57550 (7.5); 4,9877 (7,6); 4,7690 (7.7); 3,9015
(0,4); 3,8825 (0,4); 3,8693 (0,4); 3,8584 (0.4); 3,8353 (0,4); 3,8298 (0,4); 3,7193 (16,0);
3.6391 (1,3): 3.3839 (15,6); 3,1693 (2,2); 3,0656 (0,7); 3,0308 (0,6); 2,9952 (0,5); 2,9410
(0.4); 2,8913 (0,5); 2,7319 (0.3); 2,6770 (0,9); 2,6725 (1,2); 2,6682 (0,9); 2.5256 (3.8);
2.5080 (143,5); 2,5036 (182,5); 2,4992 (133,9); 2,3347 (0,8); 2,3304 (1,1); 2,3259 (0,8);
1,2348 (0,9); -0,0002 (1,4)

1.12-1: 'H-NMR(400,2 MHz, ds-DMSO):

§= 7.9723 (0,3); 7,5229 (0,7); 7,5104 (2,3); 7,4998 (8.,3); 7,4951 (8,4); 7,4867
(15,1); 7,4822 (14,5); 74765 (4,0); 7,4690 (6,6); 7.4636 (3,1); 7,4554 (7,0); 7.4466 (8,3);
7.4385 (3,4); 7.4331 (7,5); 7,4259 (1,2); 7,4052 (0,6); 7,4009 (0,6); 7,3837 (8,4); 7,3762
(6,3); 7.3731 (5.8); 7.3643 (6.6); 7,3594 (4.8); 7,3496 (0,5); 7,2867 (1,2); 7.2797 (7.2);
72744 (2,7); 72574 (12,3); 7.2351 (5.4); 5,7552 (9,7); 4,9676 (5,9); 4,8141 (16,0);
3.7896 (0.,4); 3,7703 (0,4); 3,7481 (0,6); 3,7154 (12,7); 3,6935 (0,6); 3,6615 (0,8); 3,6481
(0.7); 3,3609 (23,9); 3,1693 (2.2); 3,0320 (0.4); 3,0295 (0,4); 2,9878 (0,4); 2,6771 (0,9);
2.6726 (1,2): 2,6681 (0,9); 2,6636 (0,5); 2,5428 (0,7); 2,5259 (4.,3); 2,5125 (75,6); 2,5082
(146,4); 2,5036 (185.7); 2,4991 (133,6); 2,4947 (64,9); 2,3394 (0,4); 2,3349 (0,8); 2,3304
(1,1); 2,3259 (0,8); 1,2347 (0,6); 0,9000 (0,6); -0,0002 (2.5)

1.3-1: '"H-NMR(400,2 MHz, d¢-DMSO):

5= 7,4990 (0,8); 7,4943 (2,0); 7.4892 (3,0); 7,4840 (3,9); 7,4772 (6,6); 7,4718
(4.8); 7,4614 (1,2); 74595 (1,3); 7,4555 (1,1); 7.4499 (0,9); 7,4471 (1,3); 7.4415 (0.8);
7.4378 (0,9); 7,4337 (0,9); 7.4277 (0,4); 7,4233 (0,5); 7.4133 (0,9); 7,4030 (16,0); 7,3922
(8.4); 7.3781 (1,8); 7.3761 (1,7); 7.3724 (2.9); 7.3666 (2,1); 7,3601 (2.3); 7.3536 (2,5);
73481 (1,4); 5,7565 (4,1); 4,9713 (4,9); 4,8083 (3.2); 3,7171 (9,9); 3,3367 (2.6); 2,6713
(0.4); 2,5247 (1,2); 2,5199 (2,0); 2,5112 (25.3); 2,5069 (49.9); 2,5023 (63,7); 2.4977
(45,6); 2,4933 (21,9); 2,3291 (0,4); -0,0002 (4,6)
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1.41-1: 'TH-NMR(400,2 MHz, d-DMSO):

5= 17,7106 (0,9); 7,6946 (1,3); 7.6895 (1.8); 7,6810 (0,6); 7.6734 (1,9); 7,6685
(1,2); 7,6591 (0,3); 7,6522 (1,0); 7,4655 (0,8); 7,4581 (1,2); 7.4536 (0,9); 7,4433 (4,6);
7.4347 (1,8); 7,4239 (8,0); 7,4185 (2.9); 7.4084 (1,8); 7,4058 (1,6); 7.3905 (1,4); 7,3846
(1,3); 7.3644 (1,7); 7,3610 (1,7); 7,3411 (1,1); 73350 (1,2); 7,3035 (4,7); 7,2987 (4,2);
7.2933 (1,7): 7,2830 (4.9); 7,2794 (4,0); 7.2646 (2,0); 7,2589 (1,8); 7,2427 (1,0); 7,2379
(0,9): 5,7566 (3,2); 4,9623 (13,5); 4,8626 (2.3); 4,2152 (2,1); 4,1974 (6,6); 4,1796 (6,8);
41619 (2,2); 3.3327 (83,5); 2,6762 (0,4); 2,6716 (0.6); 2,6672 (0,4); 2,5250 (2,0); 2,5115
(40,0); 2,5072 (78,4); 2,5027 (99,9); 2,4981 (71,5); 2,4937 (34,7); 2,3341 (0,4); 2,3295
(0,6); 2,3250 (0,4); 1,2263 (7.8); 1,2085 (16,0); 1,1908 (7,4); -0,0002 (6,6)

I.11-1: 'H-NMR(400,2 MHz, ds-DMSO):

§= 17,5270 (0,4); 7,5143 (1,2); 7,5039 (4.,5); 7.4998 (4,8); 7,4912 (7.8); 7,4867
(9,4): 7,4765 (1,5); 7.4656 (3.4); 7,4601 (1,7); 7,4520 (3.8); 7,4482 (2,9); 7,4433 (4,3);
7.4350 (2,3): 7,4298 (3.9); 7,4225 (0,5); 7,3966 (0,3); 7,3836 (4.,7); 7.3756 (3,6); 7,3729
(3,6): 73644 (3,7); 7,3592 (3.0); 7,2894 (0,6); 7,2821 (4,4); 7.2771 (1,5); 7,2599 (7.8);
7.2427 (1,3); 7.2377 (3,5); 5,7555 (2,5); 4,9411 (14,4); 4,8380 (2,1); 4,2124 (2,2); 4,1947
(6,9): 4,1769 (7,0); 4,1592 (2,2): 3.3411 (133,6); 2,6767 (0.4); 2,6720 (0,6); 2,6675 (0,4);
2,5253 (2,2): 2,5118 (40,9); 2,5076 (79.4); 2,5031 (101,7); 2,4986 (73,9); 2,4943 (36,6);
2.3343 (0,4); 2,3299 (0,6); 2,3254 (0.4); 1,2277 (7,9); 1,2100 (16,0); 1,1922 (7,5); -0,0002
(3.4)

1.41-38: "H-NMR(400,2 MHz, ds-DMSO):

5= 7.6730 (0,8); 7,6588 (1,6); 76509 (1.8); 76433 (1,3); 7,6372 (2.8); 7.6290
(1,2): 7,6222 (1,9); 7.6167 (1,5); 7,6010 (0,9); 7,5418 (0.9); 7,5349 (0,9); 7,5191 (1,1);
7.5151 (1,4); 7,5087 (1,1); 7,4929 (0.9); 7,4862 (0,9); 7,4100 (0,9); 7,4039 (1,0); 7,3866
(1,2): 73831 (1.,4); 7.3809 (1,4); 7.3776 (1,2); 7.3602 (1,0); 7,3541 (1,0); 7,2587 (1,6);
7.2522 (1,5); 7,2362 (2.8); 7,2314 (2.,6): 7.2161 (1,4); 7,2099 (1,3); 57540 (1,7); 4,9542
(13,0); 4,2062 (2,1); 4,1885 (6,6); 4,1707 (6,7); 4,1529 (2.1); 3,3612 (387,1); 2,6785
(0,4): 2,6738 (0,6); 2,6693 (0,4): 2,5272 (1,9); 2,5224 (3,0); 2,5138 (39,4); 2,5094 (79.7);
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2.5048 (103.7); 2,5003 (75,2); 2.4958 (36,8); 2,3361 (0,5); 2,3316 (0,6); 2,3269 (0,5);
12162 (7.7); 1,1984 (16,0); 1,1806 (7.4); -0,0002 (0.4)

1.54-38: "TH-NMR(400,2 MHz, de-DMSO):

5= 7.8591 (1,7); 7,8442 (2,1); 7.8370 (3,5); 7,8223 (3.5); 7,8152 (2,1); 7,8003
(1,8); 7,5953 (1,9); 7,5885 (2,0); 7,5726 (2.6); 7.5690 (3,0); 7,5663 (2.9); 7.5629 (2.,5);
7.5469 (2,0); 7,5402 (1,9); 7,4800 (1,2); 7,4742 (2,1); 7,4686 (1,3); 7,4567 (2,6); 7,4510
(4,1); 7.4452 (2,4); 74334 (1,4); 7,4276 (2.1); 7.4221 (1,1); 7,3748 (1,6); 7.3717 (1,7);
73682 (1,6): 7,3514 (3,1); 7,3322 (1.6); 7,3290 (1,6); 7.3256 (1,5); 7,1389 (0,5); 7,1333
(1,0); 7,1201 (5,7); 7,1146 (6,9); 7,1032 (5.3); 7,1000 (7,1); 7,0946 (5,1); 7,0815 (0.9);
57560 (10,9); 4,9883 (1,1); 4,7601 (16,0); 3,8472 (0,3); 3,7613 (0,5); 3,7383 (0,6);
3.7129 (2,9): 3,6453 (1,0); 3,3814 (7.3); 3,1692 (3,2); 3,0015 (0,5); 2,9877 (0,5); 2,6769
(0,9); 2,6725 (1,2); 2,6680 (0,9); 2,5258 (3,3); 2,5121 (87,6); 2,5080 (168,9); 2,5035
(214,5); 2,4990 (156,7); 2,4947 (79,4); 2.4133 (0,6); 2,3347 (1,2); 2,3303 (1.5); 2,3258
(1,2); 2,1799 (0,3); 1,2589 (0.4); 1,2350 (2,1); 0,8537 (0,4); 0,0079 (0,4); -0,0002 (11,6);
-0,0085 (0,6)

1.21-38: 'TH-NMR(600,4 MHz, ds-DMSO):

5= 7,7804 (1,3); 7,7703 (1,6); 7.7659 (2,7); 7,7560 (2,7); 7,7513 (1,7); 7,7414
(1,3); 7,5507 (1,7); 7,5461 (1,7); 7,5333 (2.7); 7.5185 (1,9); 7,5141 (1,8); 7.5030 (10,9);
7.4999 (3,9); 74917 (4,8); 7,4886 (16,0); 7,4848 (2,3); 7.4537 (0,3); 7,4421 (0,4); 7,4296
(14,5); 7,4152 (10,0); 7,3470 (0,4); 7,3257 (1,5); 7.3225 (1,5); 7,3120 (2.8); 7,3084 (2.7);
7.2974 (1,4); 7,2942 (1,4); 51456 (0,4); 4,4497 (3,3); 3,9009 (1,4); 3,7098 (0,6); 3,6588
(0.3); 3,5099 (0,6); 3,3110 (62.2); 2,6183 (1,6); 2.6153 (3,5); 2,6123 (4,8); 2,6093 (3.5);
2.6063 (1,6); 2,5213 (11,4); 2,5183 (13.9); 2,5152 (13.9); 2,5064 (277,4); 2,5034 (577.9);
2.5003 (791,6); 2,4972 (580,4); 2,4942 (277,5); 2,3903 (1,6); 2,3873 (3.4); 2,3843 (4,7);
23812 (3,4); 2,3782 (1,6); 1,9012 (0,5); 1,8315 (0,4); 1,2587 (0,5); 1,2555 (0,5); 1,2358
(2,4): 0,8540 (0,5); 0,6987 (0,3); 0,0053 (2,4); -0,0001 (77,8); -0,0057 (2.6)

1.53-4: "TH-NMR(400,2 MHz, de-DMSO):

5= 7,5160 (2,8); 7.5106 (1,2); 7,5037 (3,2); 7.4988 (2,1); 7,4933 (4,1); 7,4867
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(1,6); 7.4812 (3,9); 74727 (0,4); 7,4604 (0,6); 7.4545 (1,1); 7,4487 (0,6); 7.4371 (1.3);
7.4312 (2,2): 7,4254 (1,2); 7,4137 (0,7); 7,4077 (1,3); 7.3975 (3,9); 7,3918 (1,3); 7,3845
(0.8); 7,3758 (5,7); 7,3591 (1,0); 7,3535 (2.7); 7.1177 (0.,5); 7,1049 (2.8); 7.0992 (3,3);
7.0879 (2,4): 7,0844 (3,4); 70788 (2,5); 7,0719 (0,5); 7,0661 (0,4); 5,7548 (2,1); 4,9529
(13,1); 4,8503 (1,2); 4,7553 (0,5); 4,2137 (2.0); 4.1960 (6,6); 4,1782 (6,8); 4,1605 (2,1);
41315 (0,4); 4,1137 (0,4); 4,1023 (0,3); 3,3511 (231,6); 2,6776 (0.4); 2,6732 (0,6);
2.6685 (0.4); 2,5265 (1,8); 2,5216 (3,0); 2,5131 (37.2); 2,5087 (74,5); 2,5041 (96,2);
2.4996 (69,6); 2,4951 (33,9); 2,3354 (0,4); 2,3309 (0,6); 2,3264 (0,4); 1,2299 (7,6);
1.2122 (16,0); 1,1993 (1,5); 1,1944 (7.4); 1,1817 (0,5); -0,0002 (0,6)

1.20-4: '"H-NMR(400,2 MHz, de-DMSO):

5= 7,5112 (5,2); 75063 (2,0); 7.4944 (2.6); 7,4895 (8.,9); 7.4836 (1,8); 7,4787
(2,9); 7.4731 (1,4); 7,4664 (3,0); 7,4613 (2,1); 7.4561 (4,2); 7,4439 (3,9); 7.4354 (0.7);
7.4279 (1,5); 7,4222 (8,6); 7,4172 (2.6); 7.4053 (2,1); 7.4004 (5.4); 7,3833 (0,6); 7,3751
(4,0); 7,3695 (1,3); 7.3535 (5.9); 7.3367 (1,1); 7.3313 (2,7); 7,3229 (0.,3); 5.7561 (3,1);
49415 (13,7); 42106 (2,1); 4,1928 (6,7); 4,1750 (6,8); 4,1573 (2,2); 3,3347 (83,7);
2.6764 (0.4); 2,6720 (0,5); 2,6672 (0.4); 2,5251 (1,8); 2,5114 (38.2); 2,5073 (74,6);
2.5028 (95,4); 2,4983 (69,5); 2,4941 (34,8); 2,3341 (0.4); 2,3299 (0,6); 2,3251 (0,4);
1,2268 (7,7); 1,2090 (16,0); 1,1912 (7,5); -0,0002 (5.4)

1.21-4: "H-NMR(400,2 MHz, ds-DMSO):

5= 7,5108 (3,4); 7,5064 (4,4); 7,5018 (1,6); 7,4940 (1,9); 7.4889 (6,7); 7,4847
(7.7): T.4790 (2,0); 7.4742 (2,4): 7,4714 (2,7); 7,4660 (1,8); 7,4612 (4,0); 74517 (3.5);
7.4490 (3,2); 7.4396 (2,8); 7,4301 (2,0); 7.4244 (10,1); 7,4194 (2,9); 7,4075 (2,3); 7,4028
(6,0); 7,3818 (0.4); 7,3738 (2,5); 7,3674 (3,2); 7.3613 (1,2); 7,3520 (3,8); 7.3458 (4.4);
7.3356 (1,0): 7,3297 (2,0); 7,3235 (1,9); 5.7551 (6.3); 4.9676 (7.3); 4,7760 (4,4); 3,7137
(16,0): 3,6994 (0.4); 3,6931 (0,6); 3,5263 (1,1); 33616 (15,6); 3,1692 (1,0); 2,6772 (0,6);
2.6725 (0,7); 2,6679 (0,6); 2,5260 (2,6); 2,5126 (45,1); 2,5082 (90,2); 2,5036 (116,5);
2.4990 (83,9); 2,4946 (40,7); 2,3350 (0,5); 2,3304 (0,7); 2,3259 (0,5); -0,0002 (0,9)

1.54-4: 'H-NMR(400,2 MHz, ds-DMSO):
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5= 7.5194 (1,7); 7,5079 (4,4); 7,5027 (2,5); 7,4965 (5.8); 7,4907 (3,3); 7,4856
(6,5); 7,4793 (2,2); T.A737 (4,7); 7,4653 (0,6); 7,4609 (0,5); 7,4547 (0,7); 7,4491 (1,1);
7.4434 (1,4); 74374 (1,4); 74314 (1,4); 7,4258 (2.2); 7.4201 (2,8); 7,4142 (1,8); 7,4081
(0,9); 7,4025 (1,4); 7,3954 (3,5); 7,3863 (5.1); 7,3805 (1,9); 7,3735 (4,1); 7.3646 (7.6);
73512 (2,0); 7.3481 (1,6); 7,3425 (3.5); 7,1198 (0.4); 7,1137 (0,8); 7,1084 (2,0); 7,1011
(4,6); 7,0978 (4,3); 7,0953 (4,7); 7,0881 (3,4); 7,0809 (5,0); 7,0751 (3.4); 7,0626 (0,6);
57552 (7,0); 4,9795 (7.4); 47569 (7,8); 3,7162 (16,0); 3,3724 (10,7); 3,1693 (1,5);
2,6771 (0.8); 2,6726 (1,1); 2,6681 (0,8); 2,6636 (0,5); 2,5427 (0.6); 2,5259 (3,5); 2,5125
(65.6); 2,5081 (128.8); 2,5036 (164,7); 2,4990 (117,6); 2,4946 (56,5); 2,3349 (0.7);
2.3304 (1,0); 2,3258 (0,7); 1,2345 (0,4); -0,0001 (8,0)

1.20-7: '"H-NMR(400,2 MHz, de-DMSO):

5= 7.5898 (0,7); 7,5824 (6,3); 75775 (2,2); 7,5658 (2.5); 7,5607 (8,3); 7,5534
(1,0); 7,5278 (5.4); 7,5231 (2,0); 7,5112 (2.6); 7,5063 (9,1); 7,5008 (1.5); 7.4466 (1,6);
7.4410 (9,0); 7,4360 (2,8); 7.4307 (1,5); 7,4234 (10,0): 7.4194 (7,6); 7,4065 (2,3); 7.4016
(6.4); 7,3942 (0,7); 57551 (2.8); 4,9464 (13.7); 4,2104 (2,2); 4,1926 (7.0); 4,1748 (7,0);
41571 (2.3); 4,1030 (0,4); 3.3438 (155,0); 2,6767 (0.4); 2,6722 (0,6); 2,6677 (0.4);
25254 (1,9); 2,5120 (40,4); 2,5078 (79,5); 2,5033 (102,1); 2,4988 (74.,2); 2,4945 (36.6);
2.3345 (0,4): 2,3300 (0,6); 2,3258 (0,4); 1,2265 (7,8); 1,2088 (16,0); 1,1994 (0,9); 1,1910
(7.,6); -0,0002 (0,7)

1.53-38: '"H-NMR(400,2 MHz, ds-DMSO):

5= 7,8632 (0,9); 7,8483 (1,1); 78412 (1,8); 7.8264 (1,8); 7,8193 (1,1); 7,8044
(0,9); 7,6094 (0,9); 7.6026 (1,0); 7,5867 (1.2); 7,5831 (1,5); 7,5804 (1,5); 7.5768 (1,4);
7.5609 (1,0); 7,5542 (1,0); 7,4934 (0,6); 7,4877 (1,1); 7,4820 (0,6); 7,4703 (1.3); 7.4644
(2,2); 7,4587 (1,2); 7.4470 (0,7); 7,4411 (1,1); 7.4354 (0,6); 7.3854 (0,7); 7.3819 (0,9);
73786 (0,8); 7.3616 (1,5); 7,3594 (1,5); 7,3425 (0.8); 7,3393 (0,8); 7,3358 (0.8); 7.1398
(0,5); 7,1265 (2,9); 7,1210 (3.5); 7,1095 (2,7); 7.1064 (3,7); 7,1009 (2.6); 7.0874 (0.,4);
57566 (3,3); 4,9616 (13,5); 4,8530 (0,9); 4,2089 (2,1); 4,1912 (6,7); 4,1734 (6,8); 4,1556
(2,2); 3,3345 (113,5); 2,6767 (0,5); 2.6723 (0,6); 2,6676 (0,4); 2,5256 (2,1); 2,5119
(42,8); 2,5078 (83,0); 2,5033 (105,4); 2,4988 (76,4); 2,4945 (37.9); 2.3346 (0.4); 2,3301
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(0,6): 2.3258 (0,4); 1,2346 (0,5); 1,2188 (7.7); 1,2011 (16,0); 1,1833 (7.4); -0,0002 (6,0)

[.12-7: 'H-NMR(400,2 MHz, de-DMSO):

5= 7,5742 (4,4); 7,5716 (5,1); 7,5524 (6,5); 7,5498 (6,4); 7,4946 (3,1); 7,4809
(3,7); T.4731 (4,2); 7,4595 (3,7); 7,4246 (0,7); 7,4173 (5,4); 7.4129 (6,1); 7,4005 (1,6);
73954 (4,9); 7,3912 (4,3); 7,3084 (4,2); 7,2863 (7.7); 7,2641 (3,5); 5,7554 (6.7); 4,9689
(7,7); 4,8249 (5,1); 3,7141 (16,0); 3,5267 (0.4); 3,3426 (25.8); 3,1689 (0,6); 2.6765 (0.6);
2.6722 (0,7): 2,6677 (0,6); 2,5255 (2,4); 2,5119 (47.1); 2,5077 (94,2); 2,5032 (122,0);
24986 (89,2); 2,4943 (44,6); 2,3345 (0,5); 2,3300 (0,7); 2,3255 (0,5); -0,0002 (3.5)

1.53-7: 'TH-NMR(400,2 MHz, d6-DMSO):

5= 7.6094 (0,6); 7,6020 (5.8); 7.5968 (2.,2); 7,5853 (2,2); 7.5799 (8,0); 7,5727
(1,0); 7,4781 (0,6); 7.4722 (1,1); 7,4662 (0.8); 7,4605 (1,2); 7.4532 (9.2); 7,4483 (4,1);
7.4432 (1,6); 7,4363 (2,3); 7.4311 (6,7); 7.4254 (1,5); 7,4198 (0,6); 7,1525 (0,5); 7,1396
(2,7); 7,1339 (3,1); 7,1229 (2,3); 7,1193 (3,2); 7,1137 (2,3); 7.1066 (0,4); 7,1009 (0,4);
57554 (2,8): 4,9575 (12,4); 4,8562 (1,2); 4,2134 (2.0); 4,1956 (6,6); 4,1779 (6,7); 4,1601
(2,2); 3,3428 (178.8); 2,6770 (0,4); 2.6725 (0,6); 2,6679 (0,4); 2,5260 (1.8); 2,5211 (2,8);
2.5125 (37,2); 2,5080 (76,2): 2,5035 (99,6); 2.4989 (72,0); 2,4944 (35.2); 2,3348 (0.4);
23303 (0,6); 2,3258 (0,4); 1,2299 (7.6); 1,2121 (16,0); 1,1944 (7,4); 1,1816 (0,4); -0,0002
(2,8)

1.21-1: 'H-NMR(400,2 MHz, ds-DMSO):

5= 7.5250 (0,6); 7,5191 (0,8); 7.5104 (2,9); 7.4995 (11,0); 7,4935 (15,8); 7.4900
(13.9); 7,4850 (13.8); 7.4776 (8.5); 7.4721 (14,5); 7,4665 (2,9); 7.4163 (16,0); 7,4114
(5,0); 7,3946 (11,1); 7.3879 (8.3); 7.3789 (5.7); 7,3773 (5.7); 7,3686 (5,0); 73634 (4,1);
73532 (0,5); 5,7553 (10,7); 4,9715 (5.2); 4,7608 (8.6); 3,8970 (0,4); 3,8835 (0.4); 3,7946
(0,5); 3,7862 (0,5); 3,7149 (11,6); 3,3814 (15,4); 3,1691 (3,9); 3,0012 (0,5); 2,9505 (0.4);
2.8917 (0.4): 2,6770 (1,0); 2,6725 (1,2); 2,6681 (1,0); 2,5259 (4,0); 2,5124 (75.5); 2,5081
(148,0); 2,5036 (189,1); 2,4990 (136,2); 2,4947 (66,2); 2,3349 (0.8); 2,3304 (1,1); 2,3259
(0,8); 1,2342 (0,3); 0,9009 (0,5); -0,0001 (5,0)
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[.21-7: 'TH-NMR(400,2 MHz, d¢-DMSO):

5= 7.5813 (3,8); 7,5746 (4.2); 7,5593 (5,6); 7,5526 (5,2); 7,5268 (3.8); 7.5237
(4,1); 7,5056 (6,9); 7,5024 (6,2); 7,4434 (10,1); 7,4275 (7,0); 7.4217 (8.8); 7,4060 (4,0);
73974 (3,7): 5,7537 (4,2); 4,9727 (7,6); 4,7744 (4.,1); 3,7140 (16,0); 3,6925 (0,5); 3,6698
(0,5); 3,6384 (0,6); 3,5783 (0,9); 3,3719 (61,7); 3,1700 (1,1); 2,6781 (0.7); 2.6737 (0.9);
2.6693 (0,7); 2,5266 (3,2); 2,5090 (114,8); 2,5047 (142,3); 2,5003 (103,2); 2,3356 (0,6);
2,3313 (0,9); -0,0001 (0,4)

1.54-7: "H-NMR(400,2 MHz, de-DMSO):

5= 8.3135 (0,4); 7,6003 (3,2); 7.5949 (2,5); 7,5888 (12,1); 7,5841 (5.5); 7.5783
(5.3); 7,5671 (16,0); 7.4715 (0,8); 7.4652 (2,0); 7,4560 (6,1); 7,4445 (15.7); 7,4364 (8.0);
7.4228 (11,4); 7,4133 (3,1); 7,1338 (6,6); 7,1285 (7.,7); 7,1140 (7.5); 7,0954 (1,0); 5,7544
(13,4); 4,9841 (6,2); 4,7446 (7,7); 4,1462 (0,3); 4,1306 (0,4); 4,1146 (0,4); 4,1000 (0.4);
4,0663 (0,4); 4,0524 (0,4); 4,0384 (0,4); 4,0253 (0,5); 3,9893 (0.5); 3.8978 (0,7); 3,8336
(0,9); 3,7773 (1,1); 3,7161 (14,7); 3.4038 (46,2); 3,1695 (4,8); 3.1185 (1,6); 30735 (1,2);
3,0294 (0,9); 2,9594 (0,7); 2,8915 (0,6); 2.8277 (0,4); 2,7946 (0,4); 2,7810 (0,4); 2,7639
(0.4); 2,7317 (0,4); 2,7192 (0,3); 2,6779 (1,5); 2,6734 (2,0); 2,6688 (1,5); 25827 (0.4);
2.5690 (0,4); 2,5267 (6,4); 2,5133 (119,0); 2,5089 (235,7); 2,5043 (303,1); 2,4998
(218.4); 2,4954 (106,6); 2,3357 (1,3); 2.3311 (1,8); 2,3265 (1.4); 1,9086 (0,4); 1,2346
(0,4); -0,0002 (1,4)

1.54-1: "H-NMR(400,2 MHz, ds-DMSO):

5= 17,5360 (2.5); 7,5278 (4.,6); 7,5203 (11,4); 7.5113 (13,5); 7,5046 (16,0); 7,4948
(2.4); 7,4459 (0,7); 7.4263 (4,5); T.4175 (9,4); 7,4086 (10,4); 7.4034 (8,6); 7.3994 (8.3);
73934 (6,2): 7.3857 (2.2); 7.3795 (2.,5); 7,3738 (1,3); 7,0842 (1,9); 7,0815 (2,0); 7,0717
(6.1); 7,0665 (8,0); 7.0516 (7.1); 7,0462 (5.3); 7,0335 (1,0); 5.7563 (10,8); 4,9837 (5.5);
4.6672 (12,6); 3,7173 (11,5); 3,5728 (1,5); 3.3893 (4,6); 3,1688 (1.9); 3,1224 (0.8);
2.8912 (2,0); 2,7314 (1,5); 2,6764 (0,8); 2,6719 (1,1); 2,6675 (0.8); 2,5252 (1,6); 2,5073
(170,7); 2,5029 (221,8); 2,4984 (165.3); 2,3342 (1,4); 2,3297 (1,7); 2,3253 (1,4); 2,1774
(0,3); 1,2344 (1,7); 0,0080 (0,4); -0,0002 (13,2); -0,0083 (0,7)
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[.2-42: "H-NMR(400,2 MHz, de-DMSO):

5= 17,5390 (0,3); 7,5297 (0,7); 7,5275 (0.6); 7,5174 (1,8); 7,5078 (1,4); 7,5053
(1,7); 7,4958 (1,5); 74858 (0.8); 7,4734 (1,0); 7,4637 (16,0); 7,4525 (10,1); 7.4402 (1,2);
7.4343 (1,9); 7,4285 (1,1); 7,4167 (0,6); 7.4109 (0,9); 7,4052 (0.,5); 7,2189 (0,4); 7,2063
(2,6); 7.2007 (2,8); 7,1871 (2,9); 7,1816 (2.4); 7,1694 (0,4); 5,7547 (1,6); 4,9607 (12,1);
42195 (1,8); 4,2017 (5,9); 4,1934 (0,5); 4,1840 (5,9); 4,1662 (1,9); 3,3535 (182,3);
2.6775 (0,3); 2,6729 (0,4); 2,6684 (0,3); 2,5263 (1,5); 2,5128 (30,5); 2,5085 (60.2);
2.5039 (77.2); 2,4994 (55,7); 2,4951 (27.3); 2,3352 (0,3); 2,3307 (0,5); 2,3262 (0.3);
1,2356 (6,8); 1,2179 (14,3); 1,2001 (6,8)

I.11-42: "TH-NMR(400,2 MHz, de-DMSO):

8= 7,5351 (3,1); 7,5298 (1,5); 7.5216 (3.7); 7.5162 (2,6); 7.5129 (4,1); 75047
(1,9); 7,4994 (3,7); 74922 (0,5); 7,4773 (0,6); 7,4716 (1,1); 7,4661 (0,7); 7.4540 (1,2);
7.4483 (2,1); 7,4428 (1,4); 7,4306 (0,7); 7,4249 (1,1); 7,4197 (0,6); 7,3398 (0.5); 7,3325
(4,0); 7,3274 (1,4); 7,3103 (7,1); 7,2932 (1,2); 7.2882 (3,2); 7,2454 (0,5); 7,2324 (3,4);
7.2269 (3,6); 7,2135 (3,8); 7,2082 (3,1); 7,1954 (0,5); 5,7560 (2.9); 4,9560 (13,8); 4,8497
(1,2); 4,2170 (2,1); 4,1992 (6,8); 4,1815 (6,9); 4,1637 (2,2); 3,3366 (137,2); 2,6764 (0.5);
2.6720 (0,6): 2,6675 (0,5); 2,5253 (2.2); 2,5118 (42,9); 2,5076 (83,3); 2,5031 (106,3);
2.4986 (77,0); 2,4943 (38,0); 2,3344 (0,5); 2,3298 (0,6); 2,3253 (0,4); 1,2340 (8,0);
1,2163 (16,0); 1,1985 (7.6); -0,0002 (5,0)

1.41-42: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 7,7488 (0,9); 7,7327 (1,2); 7.7275 (1,7); 7,7116 (1,8); 77065 (1,2); 7,6903
(0,9); 7,4476 (1,0); 7.4416 (1,0); 7,4211 (2,5); 7.4157 (2,0); 7,4037 (1,4); 7.3980 (3,0);
73921 (2,2); 7,3805 (0,7); 7.3747 (1,0); 7,3691 (0,6); 7,3329 (1,0); 7,3276 (0,9); 7,3121
(1,8); 7,3064 (1,7); 7.2918 (0,9); 7,2852 (0,8); 7.1644 (0,5); 7,1517 (3,1); 7,1463 (3.3);
7.1326 (3,5); 7,1273 (2,8); 7.1146 (0.,5); 5,7559 (3,3); 4,9823 (13,0); 4,8752 (0,9); 4,2198
(2,0); 4,2020 (6,6); 4,1843 (6,7); 4,1665 (2,1); 3.3382 (144,4); 2,6769 (0,4); 2,6724 (0,6);
2.6678 (0,4): 2,5258 (1,9); 2,5124 (38,7); 2,5080 (75.5); 2.5035 (96,1); 2,4989 (68,9);
2.4945 (33,4); 2,3348 (0,4); 2,3304 (0,6); 2,3258 (0.4); 1,2317 (7,9); 1,2139 (16,0);
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1,1962 (7,4); -0,0002 (5,5)

[.3-42: 'TH-NMR(400,2 MHz, d¢-DMSO):

5= 7,5264 (0,7); 7,5142 (1,3); 7,5035 (1,4); 7,5002 (1,0); 7.4924 (1,3); 7,4819
(0,6); 7,4749 (0,9); 7,4638 (16,0); 7,4535 (6,9); 7.4321 (1,2); 7,4266 (1,6); 7.4209 (0,9);
7.4089 (0,5); 7,4032 (0,8); 7,3975 (0.4); 7.2136 (0,4); 7,2004 (2.3); 7,1952 (2,4); 7,1818
(2,5); 7,1764 (2,0); 7,1633 (0,3); 57557 (2.7); 4.9872 (0,4); 4,8346 (6,6); 3,7214 (0.9);
3.4715 (0,6); 3,3427 (3,5); 3,1690 (5.,8); 2,6719 (0,4); 2,5252 (1,3); 2,5117 (25,0); 2,5074
(49,5); 2,5029 (63,6); 2,4984 (45.7); 2,4940 (22,3); 2,3299 (0,4); -0,0002 (3,6)

1.20-38: "TH-NMR(400,2 MHz, ds-DMSO):

5= 7,8278 (0,9); 7,8129 (1,0); 7,8057 (1,8); 7,7910 (1,8); 7,7838 (1,1); 7,7690
(0,9); 7,5930 (1,0); 7.5862 (1,0); 7,5702 (1,2); 7,5668 (1,5); 7,5637 (1,5); 7,5604 (1,3);
7.5445 (1,0); 7,5376 (1,0); 7,5246 (5.,0); 7,5196 (2,0); 7,5078 (2,5); 7,5027 (8,9); 7,4970
(1,5); 7,4439 (8,5); 7,4387 (2,5); 7,4269 (2,0); 7.4220 (5,0); 7.3568 (0,7); 7,3535 (0.8);
7.3500 (0,8); 73332 (1,4); 7,3311 (1,4); 7,3141 (0,7); 7,3107 (0,8); 7,3073 (0,7); 5,7567
(3.2); 4,9474 (13,2); 4,2058 (2,1); 4,1881 (6,6); 4,1703 (6.,7); 4,1525 (2,2); 3,3312 (74,7);
2.6766 (0.4); 2,6719 (0,6); 2,6674 (0,5); 2,5253 (2,2); 2,5117 (40,0); 2,5075 (78,9);
2.5030 (101,7); 2,4984 (73,9); 2,4941 (36,7); 2,3343 (0.4); 2,3298 (0,6); 2,3253 (0,4);
1,2353 (1,1); 1,2158 (7,7); 1,1980 (16,0); 1,1803 (7.4); -0,0002 (6,6)

1.53-42: "TH-NMR(400,2 MHz, ds-DMSO):

5= 7,5100 (1,0); 7,5044 (1,7); 7.4988 (1,0); 7,4866 (2,0); 7,4810 (3.4); 7,4755
(1,9); 7,4632 (1,1); 7.4576 (1,7); 7,4522 (0.9): 7.2905 (0,4); 7,2779 (2,8); 7.2723 (3.0);
7.2589 (3,1); 7,2534 (2,5); 7.2468 (0,6); 7,2407 (0,4); 7,2009 (0,5); 7,1879 (2,5); 7,1823
(3,0); 7,1712 (2,1); 7,1679 (3.1); 7,1622 (2,3); 7.1494 (0,4); 5,7558 (3,1); 4,9714 (12.7);
42192 (2,0); 42014 (6,4); 4,1837 (6,5); 4,1659 (2,1); 33412 (151,0); 2,6769 (0,4);
2.6724 (0,5); 2,6678 (0,4); 2,5259 (1,6); 2,5210 (2,9); 2,5124 (36,3); 2,5080 (72,4);
2.5035 (93,5); 2,4989 (67.2); 2,4944 (32,5); 2,3348 (0.4); 2,3303 (0,6); 2,3257 (0.4);
1,2358 (7,6): 1,2180 (16,0); 1,2002 (7,4); -0,0002 (1,7)
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1.20-42: "H-NMR(400,2 MHz, de-DMSO):

5= 7,5501 (4,8); 7,5450 (2,0); 7.5334 (2,6); 7,5282 (9.4); 7,5227 (1,8); 7,4814
(9.4); 7,4762 (3,1); 7,4645 (3,0); 7,4596 (6.1); 7,4434 (0,7); 7,4376 (1,0); 7.4320 (0,6);
7.2684 (0,5): 7,2556 (3,1); 7,2502 (3.4); 7,2367 (3,4); 7.2314 (2,7); 7,2189 (0,5); 5,7548
(2,4); 4,9586 (12,8); 4,8492 (0,4); 4,2162 (2.2); 4,1984 (6,6); 4,1806 (6,7); 4,1629 (2,2);
33477 (250,3); 2,6773 (0.4); 2,6727 (0,6); 2,6681 (0,5); 2,5661 (0,3); 2,5263 (1,9);
2.5127 (40,2); 2,5084 (79,5); 2,5039 (101,9); 2,4993 (74,1); 2,4950 (36,8); 2,3353 (0,4);
23307 (0,6); 2,3260 (0,4); 1,2331 (7,7); 1,2154 (16,0); 1,1976 (7,6); 1,1741 (0,5); -0,0002
(0,5)

1.12-42: 'TH-NMR(400,2 MHz, ds-DMSO):

5= 75350 (4,6); 7,5299 (2,3); 7,5214 (5.4); 7,5130 (6,2); 7,5047 (2,7); 7,4995
(5,6); 7.4761 (0,3); 7,4702 (0,6); 7,4642 (0.4); 7,4509 (1,6); 7,469 (1,7); 7.4330 (L.5);
7.4275 (2,6): 7,4099 (0,8); 7,4041 (1,2); 7,3987 (0,7); 7.3312 (2,5); 7,3259 (4.8); 7,3090
(5.4); 7,3037 (8,2); 7,2867 (2,9); 7,2815 (3,5); 72386 (1,7); 7,2329 (1,9); 7.2194 (2.4);
7.2112 (4,1); 7,2057 (3,9); 7,1922 (4,0); 7,1869 (3,2); 7.1739 (0,5); 5,7540 (5,0); 4,9822
(7,4); 4,7468 (7.4); 3,9017 (0,4); 3,8715 (0.4); 3,8287 (0,4); 3,7488 (0,7); 3,7193 (16,0);
3.3970 (30,3); 3,1696 (1,9); 3,0541 (0,6); 2,6778 (0.8); 2,6734 (1,1); 2,6690 (0,8); 2,5266
(3.8): 2,5131 (64,8); 2,5089 (124,0); 2,5044 (156.8); 2.4999 (112,2); 24955 (54.4);
2.3357 (0,7); 2,3311 (0,9); 2,3266 (0,6); 1,2351 (0,5); -0,0002 (0,5)

1.42-42: TH-NMR(400,2 MHz, ds-DMSO):

8= 7.7549 (0,9); 7,7337 (2,1); 7,7161 (2,1); 7,6965 (1,0); 7.4432 (1,2); 7,4408
(1,2); 7.4376 (1,2); 7.4169 (3,1); 7.4113 (2,6); 7,4052 (1,6); 7,3989 (1,9); 7.3935 (3,0);
73878 (3,1); 7,3820 (1,6); 7.3760 (0,9); 7,3702 (1,0); 7,3645 (1,0); 7,3588 (0,6); 7,3313
(1,4); 7,3254 (1,3); 73099 (2.5); 7,3043 (2,3); 7,2890 (1,3); 7,2829 (1,1); 7,1614 (1,8);
7.1559 (2,2): 7,1423 (4,6); 7.1373 (4,4); 7,1238 (3,4); 7.1187 (2,6); 7,1056 (0,5); 5,7566
(7.2); 5,0078 (7.6); 4,8263 (6,7); 3,7231 (16,0): 3,5733 (0,4); 3,5353 (0.5); 3.3385 (7.5);
3,1691 (1,0); 2,6767 (0,7); 2,6721 (0,9); 2,6676 (0,7); 2,5424 (0,5); 2,5255 (3,1); 2,5120
(60,2); 2,5077 (119,0); 2,5032 (153,1); 24986 (110,5); 2,4942 (54.4); 2,3345 (0,7);
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23300 (0,9); 2,3254 (0,6); 1,2349 (0,7); 0,8843 (0,3); -0,0001 (9,2); -0,0084 (0,3)

I.54-42: "TH-NMR(400,2 MHz, d¢-DMSO):

5= 83138 (0,3); 7,5085 (0,6); 7,5028 (1,1); 7,4958 (1.4); 7,4896 (2,5); 7,4841
(3.2); 7.4793 (2,9); 74724 (2,9); 7,4663 (4,7); 74606 (4,7); 7.4554 (2.,7); 74492 (1,7);
7.4430 (2,4); 7.4373 (2,1); 7.4317 (0.8); 7,2827 (1,7); 7.2771 (2,0); 7,2636 (2.6); 7,2577
(5,3); 72520 (4,6); 7.2386 (4,7); 7.2332 (3,6); 7,2015 (0,9); 7,1954 (1,0); 7,1892 (2.2);
7.1826 (5,1); 7,1793 (4,7); 7,1768 (5.0); 7,1737 (4,0); 7,1658 (4,4); 7,1627 (5.,6); 7,1568
(3,5); 7,1504 (0.9); 7,1442 (0,6); 5,7544 (6.7); 4,9983 (7,2); 4,7426 (8.3); 3,9581 (0.3);
3.9416 (0,4): 3,9228 (0,4); 3,9033 (0,4); 3,8028 (0,6); 3,7852 (0,6); 3,7547 (0,7); 3,7210
(16,0); 3,3990 (28,9); 3,1696 (2,0); 2,9847 (0.4); 2,9591 (0,4); 2,6780 (1,0); 2,6734 (1,2);
2.6688 (1,0); 2,5436 (2,6); 2,5267 (4,1); 2,5133 (76,2); 2,5089 (148,0); 2,5044 (187,8);
2.4998 (133,6); 2,4954 (64,0); 2,3357 (0,8); 2,3311 (1,1); 2,3267 (0,8); -0,0002 (0,8)

I.1-7: '"H-NMR(400,2 MHz, de-DMSO):

5= 75755 (0,6); 7,5681 (6,0); 75628 (2,1); 7,5514 (2.,2); 7,5459 (7.9); 7,5387
(1,0); 7,5044 (0,3); 7,4985 (0,4); 7,4954 (0,5); 7.4928 (0,6); 7,4882 (0,7); 7.4831 (1.5);
7.4769 (1,2); 74731 (1,1); 7,4694 (1,5); 7.4681 (1,6); 7.4613 (1,6); 7,4525 (1,2); 7.4500
(1,4); 7.4459 (0,8); 7.4320 (7,4); 7.4307 (7.1); 7.4260 (7.3); 7,4188 (9.9); 7.4096 (1,5);
7.4022 (8,2); 7,3968 (2,4); 7.3854 (2,1); 7,3801 (6,1); 7,3727 (0,6); 5,7542 (1,9); 4,9465
(12,7); 4.8475 (0.9); 4,2131 (2.0); 4,1954 (6.4); 4,1776 (6,5); 4,1599 (2,0); 3.3565
(141,8); 2,6774 (0.4); 2,6729 (0,5); 2.6684 (0,4); 2,5264 (1,6); 2,5216 (2,6); 2.5129
(32,1); 2,5085 (65,1); 2,5039 (84,6); 2.4993 (60,3); 2,4948 (28,9); 2,3353 (0,4); 2,3307
(0,5); 2,3261 (0,4); 1,2287 (7,5); 1,2109 (16,0); 1,1931 (7.3); -0,0002 (0.9)

1.41-7: "H-NMR(400,2 MHz, ds-DMSO):

5= 7.7284 (0,9): 7,7121 (1,3); 7,7071 (1,9); 7,6910 (2,0); 7,6863 (1,3); 7,6699
(1,0); 7,5397 (0,8); 7,5326 (7,0); 7,5278 (2,6); 7.5157 (2,8); 7,5107 (8.,9); 7.5035 (1,1);
7.4186 (1,1); 74126 (1,2); 7,3920 (1,8); 7,3896 (1,9); 7.3691 (1,2); 7,3630 (1,3); 7.3431
(8.3); 7,3381 (2,6); 7.3211 (6,6); 7.3135 (0.8); 7.3047 (1,2); 7,2991 (1,1); 7,2835 (2,1);
7.2778 (1,9); 7.2625 (1,1); 7,2568 (1,0); 5,7553 (2.8); 4,9651 (13,8); 4,8652 (1,6); 4,2138
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(2.2); 4.1960 (7,0); 4,1783 (7,1); 4,1605 (2.3); 3,3453 (218,0); 3,2760 (0,3); 2.6771 (0.5);
26727 (0,7); 2,6683 (0,5); 2,5259 (2.3); 2,5082 (94.0); 2,5038 (119,8); 2,4993 (87.8);
23788 (0.4); 2,3351 (0,5); 2,3305 (0,7); 2,3264 (0,5); 1,2254 (7,8); 1,2077 (16,0); 1,1899
(7,6); -0,0001 (0,5)

I.3-7: TH-NMR(400,2 MHz, de-DMSO):

5= 7.5666 (3,9): 7,5607 (7,0); 7.5554 (2,4); 7,5499 (1,8); 7,5444 (6,6); 7,5386
(8,6); 7,5314 (1,1); 7.4990 (0,5); 7,4940 (0.8); 7,4905 (1,2); 74838 (1.4); 7.4789 (2,2);
7.4734 (1,6); 7,4685 (2.7); 7.4619 (1,5); 7.4582 (2,1); 74516 (1,7); 7,4488 (1,7); 7.4299
(16,0); 7.4280 (15.7); 7.4192 (14,8); 7,4069 (6,3); 7,3994 (8.,6); 7.3941 (2,8); 7,3903
(1,9); 7,3848 (4,3); 7,3773 (6,5); 7,3700 (0.,7); 5,7542 (6,5); 4,9727 (7.3); 4,8040 (8,5);
3.7161 (15,6); 3,3663 (27,0): 3,1695 (1,8); 2,6773 (0,7); 2,6728 (0,9); 2.6684 (0.7);
2.5509 (0,3); 2,5262 (2,7); 2,5127 (52,8); 2,5084 (104,0); 2,5039 (133,4); 2,4993 (96,4);
2.4949 (47,1); 2,3352 (0,6); 2.3306 (0,8); 2,3261 (0,6); -0,0002 (0,4)

1.20-1: '"H-NMR(400,2 MHz, d-DMSO):

5= 7.5196 (0,9): 7,5154 (1,1); 7.5103 (4,1); 7,5073 (4.2); 7,4995 (11,2); 7,4934
(9,9); 7.4834 (3,5); 7.4784 (9,1); 7.4728 (1.8); 7,4202 (1,5); 7.4145 (8,8); 7.4095 (2,8);
73974 (2,8); 7.3928 (9,1); 7.3868 (2,9); 7,3840 (3.4); 7,3815 (3.2); 7,3740 (3,1); 73684
(2,8); 7.3583 (0,3); 5.7565 (2.8); 4,9452 (13,7); 4,2118 (2,1); 4,1940 (6.8); 4,1763 (6,9);
4.1585 (2,2); 3,3337 (49,1); 2,6761 (0,4); 2,6715 (0,5); 2,6670 (0,4); 2,5249 (1,6); 2,5115
(33.8); 2,5071 (68,1); 2,5026 (88.9); 2,4981 (64,7); 2,4937 (32,0); 2,3340 (0,4); 2,3294
(0,5); 2,3248 (0,4); 1,2268 (7,7); 1,2091 (16,0); 1,1994 (0,8); 1,1913 (7.5); -0,0002 (5,6)

1.53-1: 'H-NMR(400,2 MHz, ds-DMSO):

5= 7.5475 (0,5); 7.5372 (5.3); 7.5289 (6,2); 7,5209 (6,8); 7,5107 (0,9); 7.4504
(0,6); 7,443 (1,2); 7.4387 (0,9); 7.4313 (3,8); 7.4279 (3,1); 7.4214 (4.5); 74151 (3.4);
7.4105 (1,9); 7.4071 (2,7); 73980 (1,2); 7.3922 (0,6); 7,0957 (0,4); 7,0829 (2.5); 70773
(3,1); 7.0658 (2,1): 7.0624 (3,2); 70568 (2.4); 7,0501 (0,5); 7,0440 (0.4); 5,7555 (2,2);
4,9567 (13,6); 4.2151 (2,1); 4,1974 (6,7); 4,1796 (6.8); 4,1619 (2,2); 3,3395 (176,2);
2.6767 (0.4); 2,6722 (0,5); 2,6677 (0,3); 2,5257 (1,5); 2,5121 (30,9); 2,5078 (61,7);
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2.5032 (79.6); 2,4987 (57,2); 2,4942 (27,7); 2,3344 (0.4); 2,3301 (0,5); 2,3255 (0,4);
1.2301 (7,7); 1,2124 (16,0); 1,1946 (7,4); -0,0002 (3,4)

[.5-38: 'TH-NMR(300,1 MHz, de-DMSO):

5= 7.6719 (1,0); 7,6522 (1,2); 7.6426 (2.1); 7,6229 (2,2); 7.6135 (1,8); 7,5893
(2,5); 7,5833 (3,5); 7.5628 (4,1); 7,5583 (4,1); 7.5440 (2.0); 7,5380 (3,3); 7.5139 (1,6);
7.5086 (1,7); 75052 (1,7); 7,5001 (1,4); 7,4789 (1,2); 7,4697 (1,2); 7,3466 (1,9); 7.3436
2,1); 7.3201 (3,1); 7.3135 (2,2); 7,2963 (1,6); 7.2930 (1,7); 7,2837 (1.8); 7.2779 (2,0);
7.2637 (1,1): 7,2587 (1,2); 7,2492 (2.2); 7.2317 (1,6); 7.2064 (0,8); 7,2017 (0,8); 7,1973
(0.,8); 7,1930 (0,7); 4,9630 (13.9); 4,2226 (2.2); 41989 (6,9); 4,1752 (7.0); 4,1515 (2,3);
33313 (76,8); 2,5194 (9,8); 2,5137 (17,9); 2,5078 (22,8); 2,5019 (16,0); 2,0808 (2,6);
1.2284 (7,8); 1,2047 (16,0); 1,1811 (7,5); 0,0164 (0,9); 0,0055 (15,8); -0,0056 (0,8)

1.45-38: 'TH-NMR(300,1 MHz, de-DMSO):

5= 7.7771 (1,9); 7,7709 (1,9); 7,6685 (0.4); 7.6486 (0,5); 7.6333 (1,2); 7,6198
(0,9); 7,6055 (2,5); 7,5903 (0.5); 7,5731 (1,5); 7,5668 (1,4); 7,5449 (0,6); 7,5385 (0.7);
7.5243 (0,4); 7,4967 (0,7); 7,4683 (0.4); 7,4587 (0,4); 7,2561 (0,4); 7,2321 (0,6); 7,2044
(0,4); 4,8552 (4,4); 3,3376 (5,3); 2,5172 (12.8); 2,5120 (16,0); 0,0099 (4,9)

1.45-38: TH-NMR(400,2 MHz, ds-DMSO):

5= 77609 (5,6); 7.7561 (5.9); 7.6475 (1,1); 7,6326 (1,4); 7,6256 (2,4); 7,6166
(4.1); 7.6109 (2,6); 7,6036 (1,7); 7,5958 (7.6); 7.5892 (1,5); 7,5584 (4,5); 7.5535 (4.3);
7.5376 (2,3): 7,5326 (2,3); 7.5073 (1.2); 7,5005 (1,3); 7.4844 (1,5); 7,4793 (1,8); 7,4744
(1,6); 7,4584 (1,2); 74516 (1,2); 7,2441 (0,9); 7.2408 (1,0); 7,2373 (1,0); 7,2206 (1.8);
7.2013 (0,8); 7,1981 (0,9); 7,1945 (0.,8); 4,8506 (16,0); 3,3137 (9,2); 2,8917 (0,4); 2,7324
(0.4); 2,511 (10,6); 2,5069 (22,2); 2,5024 (30.4); 2.4980 (21,9); 2,4940 (10,5); 2,0743
(0,9); 0,0091 (0,8); 0,0011 (21,6); -0,0070 (0,8)

1.45-38: "TH-NMR(400,0 MHz, d¢-DMSO):

5= 77616 (2,6); 7,7567 (2,8); 7.6333 (0,5); 7.6260 (1,0); 7,6147 (1,8); 7,6116
(1,1); 7,6040 (0,6); 7,5939 (3,2); 7,5571 (2.2); 7.5521 (2,1); 7,5363 (1,2); 75312 (1,1);
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7.5008 (0,5); 7,4852 (0,6); 7,4811 (0,7); 7,4745 (0,6); 7,4589 (0,5); 7,4520 (0,5); 7,2203
(0,6); 4,9800 (7,0); 3,7118 (16,0); 3,4255 (2.9); 2,5200 (0,6); 2,5113 (8.3); 2,5067 (17.8);
2.5021 (24,8); 2,4976 (17,4); 2,4930 (7,9); 2,0736 (0.6); -0,0002 (0,5)

[.42-48: "TH-NMR(400,2 MHz, d6-DMSO):

5= 17,7572 (3,0); 7.7432 (3,3); 7,7350 (3,5); 7,7211 (3.3); 7,6853 (4,0); 7,6784
(3,7); 7,6698 (1,2); 7.6639 (4.2); 7,6571 (3,5); 7,6086 (1,5); 7,5923 (2.1); 7.5874 (3.3);
7.5712 (3,3); 7,5665 (2,3); 7,5501 (1,7); 7,4083 (2,4); 7.4012 (2,5); 7,3962 (2.4); 7,3882
(4,5); 73808 (3,5); 7.3661 (5,0); 7.3591 (2.4); 7.3465 (1,8); 7,3406 (1,8); 7,2277 (1.8);
7.2228 (1,7); 7,2071 (3,3); 7.2015 (3,1); 7,1854 (1,6); 7.1804 (1,5); 5,7544 (11,3); 4,9687
(3.3); 4,8394 (16,0); 3,7059 (7,1); 3,3573 (134,6); 3,1699 (1,7); 3,1230 (0,4); 2,6779
(1,0); 2,6734 (1,3); 2.6690 (1,0); 2,5266 (4.3); 2,5129 (93,9); 2,5089 (176.,5); 2,5044
(220,6); 2,4999 (159,7); 2,4958 (79,1); 2,3356 (1,0); 2,3311 (1.,3); 2,3268 (1,0); 0,0079
(0,5); -0,0001 (11,0); -0,0084 (0,4)

1.45-38: 'TH-NMR(300,1 MHz, ds-DMSO):

5= 77771 (1,9); 7,7709 (1,9); 7,6685 (0,4); 7,6486 (0,5); 7,6333 (1,2); 7,6198
(0,9); 7,6055 (2,5); 7,5903 (0,5); 7.5731 (1.5); 7,5668 (1,4); 7,5449 (0.6); 7,5385 (0.7);
7.5243 (0,4): 7,4967 (0,7); 7,4683 (0,4); 7,4587 (0,4); 7.2561 (0,4); 7,2321 (0,6); 7,2044
(0.4); 4,8552 (4.4); 3,3376 (5.3); 2.5172 (12,8); 2,5120 (16,0); 0,0099 (4,9)

1.12-4: "TH-NMR(400,2 MHz, de-DMSO):

5= 7.4863 (0,6); 7.4790 (4,1); 7.4716 (4,3); 7,4656 (5,7); 7,4591 (6,4); 7,4567
(7,0); 7,4488 (7.2); 7.4430 (6,3); 7.4366 (5.4); 7,4284 (0,7); 7,3751 (0,6); 73668 (5,1);
73610 (1,5); 7,3452 (7.4); 7.3285 (1,3); 7,3229 (3.4); 7.3145 (0,4); 7,2996 (0,6); 7,2924
(4.8); 7.2870 (1,5); 7.2701 (8.4); 7,2649 (1,8); 7.2530 (1,5); 7,2478 (3,8); 7,2405 (0,4);
57551 (11,7); 4,9636 (0.4); 4,8397 (16,0); 3,7142 (0.8); 3,3470 (49.3); 3,1728 (0.6);
3.1673 (0,6); 2,6769 (0,5); 2,6726 (0,6); 2,6680 (0,5); 2,5429 (0,4); 2,5260 (2,1); 2,5125
(40,6); 2,5081 (80,4); 2,5036 (103,4); 2,4990 (74,3); 2,4946 (36,0); 2,3348 (0.4); 2,3304
(0,6); 2,3258 (0,4); -0,0002 (0,6)
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[.21-42: 'TH-NMR(400,2 MHz, d6-DMSO):

5= 7.5479 (6,8); 7,5428 (2,7); 7.5313 (3,6); 7,5261 (14,2); 7,5208 (2.,5); 7,4894
(2,4); 7,4841 (14,0); 7,4789 (5,3); 7,4674 (2,9); 7,4622 (8,2); 7.4557 (3.6); 7.4497 (1.8);
7.4379 (1,0): 7,4320 (1,5); 7,4264 (0.8); 7,2734 (0,4); 7,2662 (0,8); 7,2534 (4,3); 7,2481
(4,6); 7,2348 (4.8); 7,2294 (3,8); 7,2164 (0.6); 5,7551 (16,0); 4,9849 (1,1); 4,8415 (14,5);
3.7184 (2,6); 3,6500 (0,3); 3,3505 (18,7); 3,1692 (1,8): 2,6771 (0,7); 2,6725 (0,9); 2,6681
(0,7); 2,6639 (0.4); 2,5661 (0,4); 2,5428 (0,5); 2,5259 (2,9); 2,5210 (4,6); 2,5125 (55.5);
2.5081 (111,0): 2,5036 (143.,4); 2,4990 (103,3); 2,4946 (50,2); 2,3350 (0,6); 2,3304 (0,8);
2,3258 (0,6); -0,0002 (0,9)

1.41-38: '"H-NMR(400,2 MHz, ds-DMSO):

5= 76756 (1,0); 7,6605 (1,7); 7,6538 (1,9); 7,6390 (3.4); 7,6319 (1.2); 7.6228
(1,9); 7,6175 (2,0); 7,6017 (1,0); 7,5482 (0,9); 7,5413 (0,9); 7,5253 (1,1); 7.5214 (1.4);
7.5151 (1,1); 7,4992 (0,9); 7,4923 (0.9); 7.4161 (1,0); 7,4100 (1,0); 7,3867 (1,8); 7.3741
(0,7); 7,3660 (1,2); 7.3636 (1,2); 73602 (1,2); 7,3512 (0,7); 7,3187 (0.6); 7,2974 (0,8);
7.2745 (0,4): 7,2609 (1,7); 7,2545 (1,6); 7,2384 (3,0); 7.2336 (2,7); 7,2182 (1,5); 7.2119
(1,3); 49552 (13,3); 4,2181 (0,3); 4,2129 (0,4); 4,2056 (2,1); 4,1952 (1,3); 4,1878 (6,6);
41775 (1,4); 41701 (6,7); 4,1596 (0,6); 4,1523 (2,2); 3,3303 (91,3); 2,6759 (0.5); 2,6714
(0.7); 2,6669 (0,5); 2,5418 (1,2); 2,5248 (2.2); 2,5112 (49,5); 2,5069 (98,6); 2,5024
(126,9); 2,4979 (92,1); 2.4936 (45.4); 2.3896 (0,4); 2,3339 (0,6); 2,3292 (0,8); 2,3248
(0,6); 1,2584 (0,4); 1,2381 (1.2); 1,2246 (1,9); 1,2151 (7.7); 1,2069 (3,0); 1,1974 (16,0);
1,1892 (1,7); 1,1796 (7.4); -0,0002 (0,6)

1.11-7: '"H-NMR(400,2 MHz, ds-DMSO):

5= 7.5835 (0,7); 7,5761 (6,4); 7.5712 (2,5); 7,5594 (2,5); 7,5541 (8.8); 7,5469
(1,2); 7.4920 (3,1); 7.4867 (1,4); 7,4786 (3,6); T.4751 (2,6); 7.4698 (4.2); 7.4616 (2,0);
7.4563 (3,7): 7,4490 (0,5); 7,4200 (1,1); 7,4127 (8,4); 74075 (2,6); 7,3958 (2,4); 7.3908
(6,6); 7,3835 (0,7); 7.3170 (0,5); 7,3098 (4,2); 7,3046 (1,4); 7,2876 (7.4); 7,2704 (1,2);
7.2653 (3,4); 7,2580 (0,4); 5,7555 (6,4); 4,9428 (13,7); 4,8452 (1,6); 4,2110 (2,1); 4,1932
(6,9); 4,1755 (6,8); 4,1577 (2.2); 3,3422 (186.,6); 2,6766 (0,4); 2,6724 (0,6); 2,6678 (0.4);
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2.5256 (1,8); 2,5120 (39,7); 2,5078 (79,5); 2,5033 (103,2); 2,4988 (75,1); 2,4944 (37.3);
23346 (0,4); 2,3301 (0,6); 2,3256 (0,5); 1,2274 (7.6); 1,2096 (16,0); 1,1993 (0,8); 1,1919
(7,5); 1,1669 (0,5); -0,0002 (0,5)

Sang ché ciing dé xuét phuwong phap bao vé cay trong hodc thuc vat hitu ich khoi
tac dung gay doc trén thuc vat cua cac ché phdm hoa néng, nhu thubc diét sinh vat gay
hai, hodc thude diét cé cu thé 13, cac ché phém hoa ndng gay ton hai cho cay tréng hodc
thuc vat hitu ich, ddc trung ¢ chd hop chét ¢c6 cong thire chung (I) hodc mudi cua né
duge dung 1am chét an toan, wu tién ap dung mot lwgng hitu hiéu hop chét c6 cong thirc
chung (I) hodc mubi cta né cho thuc vat, phﬁn cua thuc vat hodc hat (hoac nguyén liéu

hat) cua no.

Hop chit c6 cong thic chung (1) (= chit an toan) nhu duoc chi ra trén day 1a
thich hop dé diing ciing v6i cac thanh phan hoat tinh (thudc diét sinh vét gy hai) dé
phong trir chon loc céc sinh vat giy hai ¢ mot s6 gidng cay trong, vi du & cac cay trong
quan trong vé miat kinh té nhu ngil coe (laa my, lda mach, tiéu hic mach, lta mach den,
IGa, ngd, ké/la mién), cu cai dudng, mia, hat cai dau, bong, huéng duong, dau Ha Lan,
dau va dau trong. T6 hop thudc diét co-chét an toan véi chat an toan c6 cong thirc chung
(I) cling phu hogp dé phong trlr thuc vat c6 hai trén cac vuon va cac dién tich thue vat
hitu ich va cdy canh, vi du cc dién tich bai cé v6i cac bai cd hitu ich hodc bai co trang
tri, cu thé 1a ¢ laa mach den, co xanh hodc c¢6 bermuda.

Ciing can quan tAm dén thyc vat hitu ich va cdy trong trong d6 t6 hop thude diét
cd-chét an toan chira hop chit c6 cong thirc chung (I) néu trén co thé dugc st dung la
c4c cay trong dot bién ma c6 kha nang khang mot phén hodc hoan toan hodc cay chuyén
gen ma khang mot phén hodc hoan toan mot sb thude diét sinh vat gay hai, vi du cdy
ngd khang glufosinat hodc glyphosat, hodc cdy dau tuong khang imidazolinon co tac
dung gdy hai cho thuc vat. Tuy nhién, loiich cu thé cta chét an toan ¢ cong thire chung
(I) dugce sir dung theo cach moi la tac dung hiru hiéu cua ching ¢ céc cay trong ma

thuong cé tinh khang khong thich dang voi thudc diét sinh vat gay hai dugc st dung.

Dé su dung chung véi thubc diét sinh vat gy hai, hop chét c6 cong thirc chung
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(I) ¢6 thé duge trién khai ddng thoi hodc theo trinh tu bat ky v6i cac thanh phan hoat
tinh, va sau d6 c6 kha niang lam gidm hodc ngan ngira hoan toan tdc dung phu co hai
ctia cac thanh phan hoat tinh nay trong truong hop cay trong ma khong lam suy yéu
hoic giam dang k& hiéu luc cua cac thanh phan hoat tinh ddi véi céc sinh vt gay hai
khong mong mudn. O day n6 ciing c6 thé 1am giam déng ké hodc ngan ngilra hoan toan
tdn hai gay ra do viéc stt dung nhidu hon mét thude diét sinh vat gay hai, vi du boi nhiéu
hon mot thube diét co hodc boi thudc diét co két hop véi thudc diét con tring hoic thude
diét nAm. Diéu nay c6 thé giip mo rong déng ké linh vuc st dung thude diét sinh vat
gay hai thong thuong. Néu céc ché pham theo sdng ché chtra thudc diét sinh vat gay hai,
cac ché phdm nay, & ty 1& pha loang thich hop, duoc ap dung truc tiép cho dién tich
dang tréng trot, thuc vat ¢6 hai va/hoac thyc vat hitu ich da nay mam, hoic cho thuc vat
¢6 hai va/hodc thuc vat hitu ich da@ dugce nhu 1én. Néu ché phém theo sang ché khong
chira thube diét sinh vat gay hai bat k¥, cac ché phim nay c6 thé duoc st dung theo
phuong phép goi 1a phuong phép tron trong thung, c6 nghia la ngudi st dung tron va
pha loang cac san phim phoi ché riéng ré& (= ché phim bao vé thuc vat hitu hiéu va
thude diét sinh vat gay hai) ngay trude khi dung cho dién tich dugc xur 1y, hodc trude
khi ding thudc diét sinh vat gay hai, hodc sau khi dung thudc diét sinh vat gay hai, hodc
d& tidn xt Iy hat, nghia 13, vi du, dé bao 4o hat thyc vat hitu hiéu. Uu tién 4p dung nhanh
chong chét an toan véi thudc diét sinh vét gay hai, dac biét 1a khi chat an toan duogc ap
dung cho thuc vat sau thudc diét c6. Quan sét thay tac dung c6 loi cua hop chat c6 cong
thirc chung (T) khi chiing dugc st dung cing v6i thude diét sinh vét gy hai bang phwong
phép trudc nay mam hodc sau ndy mam, vi du trong trudng hop dung ddng thoi ¢ dang
hon hop tron trong thung hodc ¢ dang ddng phdi ché hodc ap dung riéng r& song song
hoc ké tiép (dung tach ra). Ciing c6 thé dung 1ap lai nhiéu hon mot lan. Doi khi cling
c6 thé c6 nghia khi két hop dung trude nay mam v6i ding sau nay mam. Mot lyra chon
thuong dung 1a &p dung sau nay mam cho thuc vat hitu ich hodc cdy trong v6i viéc ap
dung df)ng thoi hodc sau do thudc diét sinh vat gdy hai. Mot lua chon khdc 1a dung cac
hop chat (I) theo sang ché trong qu4 trinh bao 4o hat, xir Iy (nhung) cay con (chang han
Ita) hodc xtt Iy vat liéu nhan gidng khéc (chang han cu khoai tay).

Khi hop chit c6 cong thirc chung () duge ding két hop v6i thude diét co, truong

hop nay thuong khong chi quan sat thay tac dung an toan ma con quan sat thay tac dung
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diét ¢6 tang cuong dbi v&i thuc vat ¢6 hai. Hon nita, sy sinh trudng cia thuc vat hitu
ich va cy trdng duge cai thién trong nhidu truong hop, va co thé gia tang san lugng thu

hoach.

Ché pham theo sang ché ¢6 thé chira mot hodc nhiéu thude diét sinh vat gay hai.
Vi du vé thuée diét sinh vat gay hai hitu hiéu bao gdm thudc diét ¢é, thudc diét con
trung, thudc diét nam, thudc diét ve bét va thude diét giun tron ma, khi dugc dung mot
minh, moi loai s& gay ra thiét hai gay doc thuc vét cho cay trong hodc ¢ d6 c6 kha ning
gay ra su thiét hai. Cac chét quan tdm cu thé 1a cac thanh phf?m diét loai gay hai c6 hoat
tinh twong Gng tir nhém g?)m thude diét co, thudc diét con trung, thudc diét ve bét, thube

diét giun tron va thude diét ndm, dic biét 1a thude diét co.

Ty 16 khéi luong cta chit an toan (c6 cong thirc chung (1)) véi thude diét sinh
vét gdy hai c6 thé thay dbi trong giéi han rong va thuong nim trong khoang tir 1:100
dén 100:1, tdt hon 13 tir 1:20 dén 20:1, ddc biét 1a tix 1:10 dén 10:1. Ty 1& khoi luong tHi
uu gitra chét an toan va thudc diét sinh vat giy hai tiy thudc vao ca chét an toan twong
ung dugce su dung va thube diét sinh vat gay hai twong tmg va loai thuc vat hitu ich hodc
cdy trong can bao vé. Ty theo thube diét sinh vat gy hai duoc dugce st dung va loai
thye vat hitu ich cAn bao vé, ty 16 4p dung can thiét cta chit an toan c6 thé thay doi
trong gidi han rong va thuong nam trong khoang tir 0,001 dén 10 kg, tot hon 14 0,01
dén 1 kg, dac biet 1a 0,01 dén 0,2 kg, chat an toan trén mot hecta. Luong va ty 1¢ khoi
lugng can thiét dé xir ly thanh cong c6 thé dugce xac dinh boi cac thir nghiém so bd

thong thuong.

Trong truong hop bao 4o hat, vi dy, 0,005 dén 20 g chét an toan (c6 cong thirc
chung (I)) trén mat kilogam hat, t6t hon 14 0,01 dén 10 g chét an toan trén mot kilogram

hat, dac biét 1a 0,05 dén 5 g chét an toan trén mot kilogam hat, dugc st dung.

Khi dung dich chét an toan (c6 cong thire chung (1)) dugc ding trong xir ly hat
va hat hoac cay con dugc lam uot bang cac dung dich, ndng do thich hop thuong nam
trong khoang tir 1 dén 10 000 ppm, t6t hon 12 100 dén 1000 ppm, tinh theo khéi lugng.
Luong va ty 18 khéi luong can thiét dé xu ly thanh cong ¢6 thé duoc xéc dinh bdi cac
thir nghiém so bd thong thuong.

Chét an toan ¢6 cong thirc chung (I) ¢6 thé dugc didu ché theo cach thong thudng,
120



48538 121/161

riéng ré hodc cung véi thude diét sinh vét gay hai. Vi vay, cac ché€ pham bao vé thuc

vat hitu ich hodc bao vé cay trong cling dugce dé xuat.

U'u tién sir dung chung chét an toan va thubc diét sinh vat gay hai, dic biét 1a st
dung chung chét an toan va thudc diét cé & dang ché phém hoan thién hodc st dung

theo phwong phép tron trong thung.

Tuong tu, uu tién st dung chit an toan c6 cong thirc chung (I) trong xtr 1y hat
v6i viée ap dung sau do6 thude diét sinh vat gy hai, tot hon 1a thudc diét ¢6, sau khi gieo

ma biang phuong phép trudc hodc sau nay mam.

Hop chét ¢6 cong thirc chung (I) hodc mudi ctia n6 c6 thé duoe sir dung nhu né
vén c6 hodc & dang céc ché phdm chira ching (hdn hop phdi ché) két hop véi cac chat
c6 hoat tinh diét loai gay hai khac, vi du thudc diét con trung, thudc diét ve bét, thude
diét giun tron, thudc diét co, thude diét nm, chét an toan, phan bén va/hogc chét diéu
hoa sinh trudng, vi du ¢ dang ché phém hoan thién hodc hén hop tron trong thung. Ché
pham két hop c6 thé duoc san xuit dua trén cac hon hop phéi néu trén, c6 tinh dén cac

dic tinh vat 1y va do dn dinh cua céc thanh phan hoat tinh duge két hop.

Céc thanh phan két hop co thé str dung dbi véi cac hop chét theo sang ché trong
céc hdn hop phéi ché dugce tron hodc trong hon hop tron trong thing 14, vi dy, cdc thanh
phé”m hoat tinh da biét dua trén su tc ché, vi du, axetolactat synthaza, axetyl-CoA
carboxylaza, xenluloza synthaza, enolpyruvylshikimat-3-phosphat synthaza, glutamin
synthetaza, p-hydroxyphenylpyruvat dioxygenaza, phytoen desaturaza, photosystem I,
photosystem II hodc protoporphyrinogen oxidaza, nhu da biét, vi du, tir Weed Research
26 (1986) 441-445 hodc “The Pesticide Manual”, 16th edition, The British Crop
Protection Council and the Royal Soc. of Chemistry, 2006, va céc tai liéu dugc trich
dAn trong d6. Thuée diét ¢6 hodc chét didu hoa sinh truéng thue vat da biét c6 the dugc
két hop v6i céc hop chét theo sang ché 13, vi du, cac chét sau day, trong d6 cac thanh
phan hoat tinh nay dugc dé cap dén boi “tén chung” cua ching phu hop véi Tb chirc
qudc té vé tiu chuin hoa - International Organization for Standardization (ISO) hodc
boi tén hoa hoc cua chung hodc boi sb ma cua ching. Ching ludn bao gOm tét ca cac
dang st dung, vi du axit, mubi, este va tat ca cac dang dong phan nhu dong phan 1ap
thé va ddng phan quang hoc, ngay ca khi chiing khong dugc dé cap ro rang.
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Vi du vé cac thanh phﬁn phéi tron thude diét cé nhu vy la:

axetochlor, acifluorfen, acifluorfen-natri, aclonifen, alachlor, allidochlor,
alloxydim, alloxydim-natri, ametryn, amicarbazon, amidochlor, amidosulfuron, axit 4-
amino-3-clo-6-(4-clo-2-flo-3-metylphenyl)-5-flopyridin-2-carboxylic,
aminoxyclopyrachlor, aminoxyclopyrachlor-kali, aminoxyclopyrachlor-metyl,
aminopyralid, amitrole, amonisulfamat, anilofos, asulam, atrazin, azafenidin,
azimsulfuron, beflubutamid, benazolin, benazolin-etyl, benfluralin, benfuresat,
bensulfuron, bensulfuron-metyl, bensulide, bentazon, benzobixyclon, benzofenap,
bixyclopyron, bifenox, bilanafos, bilanafos-natri, bispyribac, bispyribac-natri,
bromacil, bromobutide, bromofenoxim, bromoxynil, bromoxynil-butyrat, -kali, -
heptanoat va -octanoat, busoxinon, butachlor, butafenacil, butamifos, butenachlor,
butralin, butroxydim, butylat, cafenstrol, carbetamit, carfentrazon, carfentrazon-etyl,
chloramben, chlorbromuron, chlorfenac, chlorfenac-natri, chlorfenprop, chlorflurenol,
chlorflurenol-metyl, chloridazon, chlorimuron, chlorimuron-etyl, clophthalim,
clotoluron, chlorthal-dimetyl, chlorsulfuron, cinidon, cinidon-etyl, cinmetylin,
cinosulfuron, clacyfos, clethodim, clodinafop, clodinafop-propargyl, clomazon,
clomeprop, clopyralid, cloransulam, cloransulam-metyl, cumyluron, Xyanamit,
xyanazin, xycloat, xyclopyrimorat, xyclosulfamuron, xycloxydim, xyhalofop,
xyhalofop-butyl, xyprazin, 2,4-D, 2,4-D-butotyl, -butyl, -dimetylamoni, -diolamin, -
etyl, 2-etylhexyl, -isobutyl, -isooctyl, -isopropylamoni, -kali, -triisopropanolamoni va -
trolamin, 2,4-DB, 2.,4-DB-butyl, -dimetylamoni, isooctyl, -kali va -natri, daimuron
(dymron), dalapon, dazomet, n-decanol, desmedipham, detosyl-pyrazolat (DTP),
dicamba, diclobenil, 2-(2,4-diclobenzyl)-4,4-dimetyl-1,2-oxazolidin-3-on, 2-(2,5-
diclobenzyl)-4,4-dimetyl-1,2-oxazolidin-3-on, dichlorprop, dichlorprop-P, diclofop,
diclofop-metyl, diclofop-P-metyl, diclosulam, difenzoquat, diflufenican, diflufenzopyr,
diflufenzopyr-natri,  dimefuron, dimepiperat, dimethachlor, dimethametryn,
dimethenamid, dimethenamid-P, dimetrasulfuron, dinitramin, dinoterb, diphenamid,
diquat, diquat-dibromid, dithiopyr, diuron, DNOC, endothal, EPTC, esprocarb,
ethalfluralin, ethametsulfuron, ethametsulfuron-metyl, ethiozin, ethofumesat, etoxyfen,
etoxyfen-etyl, etoxysulfuron, etobenzanid, F-9600, F-5231, nghia la N-[2-clo-4-flo-5-
[4-(3-flopropyl)-4,5-dihydro-5-oxo-1H-tetrazol-1-yl]-phenyljetansulfonamit, F-7967,
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nghia la - 3-[7-clo-5-flo-2-(triflometyl)-1H-benzimidazol-4-yl]-1-metyl-6-
(triflometyl)pyrimidin-2,4(1H,3H)-dion, fenoxaprop, fenoxaprop-P, fenoxaprop-etyl,
fenoxaprop-P-etyl, fenoxasulfon, fenquinotrion, fentrazamit, flamprop, flamprop-M-
isopropyl, flamprop-M-metyl, flazasulfuron, florasulam, fluazifop, fluazifop-P,
fluazifop-butyl, fluazifop-P-butyl, flucarbazon, flucarbazon-natri, flucetosulfuron,
fluchloralin, flufenacet, flufenpyr, flufenpyr-etyl, flumetsulam, flumiclorac,
flumiclorac-pentyl, flumioxazin, fluometuron, flurenol, flurenol-butyl, -dimetylamoni
va -metyl, floglycofen, floglycofen-etyl, flupropanat, flupyrsulfuron, flupyrsulfuron-
metyl-natri, fluridon, flocloridon, fluroxypyr, fluroxypyr-meptyl, flurtamon, fluthiacet,
fluthiacet-metyl, fomesafen, fomesafen-natri, foramsulfuron, fosamin, glufosinat,
glufosinat-amoni,  glufosinat-P-natri, ~ glufosinat-P-amoni,  glufosinat-P-natri,
glyphosate, glyphosat-amoni, -isopropylamoni, -diamoni, -dimetylamoni, -kali, -natri
va  -trimesium, H-9201, nghia 1a O-(2,4-dimetyl-6-nitrophenyl)  O-etyl
isopropylphosphoramidothioat, halauxifen, halauxifen-metyl, halosafen, halosulfuron,
halosulfuron-metyl, haloxyfop, haloxyfop-P, haloxyfop-etoxyetyl, haloxyfop-P-
etoxyetyl, haloxyfop-metyl, haloxyfop-P-metyl, hexazinon, HW-02, nghia la 1-
(dimetoxyphosphoryl)etyl (2,4-diclophenoxy)axetat, imazamethabenz,
Imazamethabenz-metyl, imazamox, imazamox-amoni, imazapic, imazapic-amoni,
imazapyr, imazapyr-isopropylamoni, imazaquin, imazaquin-amoni, imazethapyr,
imazethapyr-imoni, imazosulfuron, indanofan, indaziflam, iodosulfuron, iodosulfuron-
metyl-natri, ioxynil, ioxynil-octanoat, -kali va natri, ipfencarbazone, isoproturon,
isouron, isoxaben, isoxaflutol, karbutilat, KUH-043, nghia 1a 3-({[5-(diflometyl)-1-
metyl-3-(triflometyl)-1H-pyrazol-4-ylJmetyl } sulfonyl)-5,5-dimetyl-4,5-dihydro-1,2-

oxazol, ketospiradox, lactofen, lenacil, linuron, MCPA, MCPA-butotyl, -dimetylamont,
-2-etylhexyl, -isopropylamoni, -kali va -natri, MCPB, MCPB-metyl, -etyl va -natri,
mecoprop, mecoprop-natri, va -butotyl, mecoprop-P, mecoprop-P-butotyl, -
dimetylamoni, -2-etylhexyl va -kali, mefenacet, mefluidide, mesosulfuron,
mesosulfuron-metyl, mesotrion, methabenzthiazuron, metam, metamifop, metamitron,
metazachlor, metazosulfuron, methabenzthiazuron, methiopyrsulfuron, methiozolin,
metyl isothioxyanat, metobromuron, metolachlor, S-metolachlor, metosulam,

metoxuron, metribuzin, metsulfuron, metsulfuron-metyl, molinat, monolinuron,
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monosulfuron, monosulfuron-este, MT-5950, nghia la  N-[3-clo-4-(1-
metyletyl)phenyl]-2-metylpentanamit, NGGC-011, napropamit, NC-310, nghia la 4-
(2,4-diclobenzoyl)-1-metyl-5-benzyloxypyrazol, neburon, nicosulfuron, axit nonanoic
(axit pelargonic), norflurazon, axit oleic (axit béo), orbencarb, orthosulfamuron,
oryzalin, oxadiargyl, oxadiazon, oxasulfuron, oxaziclomefon, oxyfluorfen, paraquat,
paraquat diclorua, pebulat, pendimethalin, penoxsulam, pentachlorphenol, pentoxazon,
pethoxamid, dau mo, phenmedipham, picloram, picolinafen, pinoxaden, piperophos,
pretilachlor, primisulfuron, primisulfuron-metyl, prodiamin, profoxydim, prometon,
prometryn, propachlor, propanil, propaquizafop, propazin, propham, propisochlor,
propoxycarbazon, propoxycarbazon-natri, propyrisulfuron, propyzamit, prosulfocarb,
prosulfuron, pyraclonil, pyraflufen, pyraflufen-etyl, pyrasulfotol, pyrazolynate
(pyrazolat), pyrazosulfuron, pyrazosulfuron-etyl, —pyrazoxyfen, pyribambenz,
pyribambenz-isopropyl, pyribambenz-propyl, pyribenzoxim, pyributicarb, pyridafol,
pyridat, pyriftalid, pyriminobac, pyriminobac-metyl, pyrimisulfan, pyrithiobac,
pyrithiobac-natri, pyroxasulfon, pyroxsulam, quinclorac, quinmerac, quinoclamin,
quizalofop, quizalofop-etyl, quizalofop-P, quizalofop-P-etyl, quizalofop-P-tefuryl,
rimsulfuron, saflufenacil, setoxydim, siduron, simazin, simetryn, SL-261, sulcotrion,
sulfentrazon, sulfometuron, sulfometuron-metyl, sulfosulfuron, SYP-249, nghia 1a 1-
etoxy-3-metyl-1-oxobut-3-en-2-yl ~ 5-[2-clo-4-(triflometyl)phenoxy]-2-nitrobenzoat,
SYP-300, nghia la 3-oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-2H-1,4-benzoxazin-6-yl]-3-
propyl-2-thioxoimidazolidin-4,5-dion, 2,3,6-TBA, TCA (axit trifloaxetic), TCA-natri,
tebuthiuron, tefuryltrion, tembotrion, tepraloxydim, terbacil, terbucarb, terbumeton,
terbuthylazin, terbutryn, thenylchlor, thiazopyr, thiencarbazon, thiencarbazon-metyl,
thifensulfuron, thifensulfuron-metyl, thiobencarb, tiafenacil, tolpyralat, topramezon,
tralkoxydim, triafamon, tri-alat, triasulfuron, triaziflam, tribenuron, tribenuron-metyl,
triclopyr, trietazin, trifloxysulfuron, trifloxysulfuron-natri, trifludimoxazin, trifluralin,
triflusulfuron, triflusulfuron-metyl, tritosulfuron, ure sulfat, vernolat, XDE-848, ZJ-
0862, nghia 1a 3,4-diclo-N-{2-[(4,6-dimetoxypyrimidin-2-yl)oxy]benzyl }anilin, va cac
hop chat sau day:
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Vi du vé chét diéu hoa sinh truéng thuc vat dung 1am cac thanh phan phéi tron
c6 thé c6 la:

acibenzolar, acibenzolar-S-metyl, axit S5-aminolevulinic, ancymidol, 6-
benzylaminopurin, brassinolide, catechol, chlormequat clorua, cloprop, xyclanilit, axit
3-(xycloprop-1-enyl)propionic, daminozit, dazomet, n-decanol, dikegulac, dikegulac-
natri, endothal, endothal-dikali, -dinatri, va mono(N,N-dimetylalkylamoni), ethephon,
flumetralin, flurenol, flurenol-butyl, flurprimidol, forchlorfenuron, axit gibberellic,
inabenfide, axit indol-3-axetic (IAA), axit 4-indol-3-ylbutyric, isoprothiolan,
probenazol, axit jasmonic, metyl este ciia axit jasmonic, maleic hydrazit, mepiquat
clorua, 1-metylxyclopropen, 2-(1-naphtyl)axetamit, axit 1-naphtylaxetic, axit 2-
naphtyloxyaxetic, hdn hgp nitrophenolat, axit 4-oxo-4[(2-phenyletyl)amino]butyric,
paclobutrazol,  axit  N-phenylphtalamic,  prohexadion,  prohexadion-canxi,
prohydrojasmon, axit salixylic, strigolacton, tecnazen, thidiazuron, triacontanol,

trinexapac, trinexapac-etyl, tsitodef, uniconazol, uniconazol-P.

Trong trudong hop dung & dang hdn hop phéi ché hoic hon hop dong phoi ché
ctia thanh phan hoat tinh, cdc hon hop nay thuong chira, tiy timg truong hop c6 thé 1a,
chét két dinh thong thuong twong tmg, chat lam w6t, cht phan tan, chat nhil héa, chét
tham, chét bao quan, chét chéng dong va dung moi, chit don, chét mang va thude

nhuom, chét khtt bot, chit tre ché bay hoi, va chét cai bién do pH va d nhot.
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Hop chat ¢6 cong thirc chung (1) va t6 hop ctia n6 v6i mot hodc nhiéu thude diét
sinh vat gdy hai da néu co thé dwgc diéu ché theo cac cach khac nhau tiy thudc vao cac
thong s6 hoa 1y va sinh hoc xac dinh. Céc vi du thich hop vé cac loai hon hop phoi ché

bao gom:

- dich c¢6 dac co thé nhil hoa duge san xudt béng cach hoa tan cac thanh
phén hoat tinh trong dung mdi hitu co, vi du butanol, xyclohexanon, dimetylformamit,
xylen, hodc cac hydrocacbon c6 nhiét do soi twong ddi cao hodc hdn hop gdm cac dung
moi hitu o, ¢6 bd sung mot hodc nhiéu chét hoat dong bé mat ion va/hodc khong ion
(chat nhii hoa). Cac chét nhii héa thich hop 13, vi dy, canxi alkylarylsulfonat, polyglycol
este cta axit béo, alkylaryl polyglycol ete, polyglycol ete cua rugu béo, san pham ngung
tu propylen oxit-etylen oxit, alkyl polyete, sorbitan este va este cia axit béo voi

polyoxyetylen sorbitan;

- cac san pham dang bui thu dugc bing cach nghién cic thanh phan hoat
tinh véi céc chat vo co hodc hitu co ran da dugc nghién min, chéng han bot talc, dAt sét
tu nhién, nhu kaolin, bentonit va pyrophylit, dét tao diatomit hodc bot my;

- Dich ¢6 dac huyén phu trén co s& nudc hoac dau c6 thé duoc san xuét, vi

du, bang cach nghién udt bang thiét bi nghién hat;

- bot tan trong nuoc;

dich ¢6 dac tan trong nudc;

- hat, nhu hat tan trong nudc, hat ¢6 thé phan tan trong nuéc va hat dé rai

va dung cho dét;

- bot ¢6 thé thAm w6t ma, ciing nhu 1a thanh phan hoat tinh, con chira chat
pha lodng hoac cac chét tro va chét hoat dong bé mit;

- huyén phu chira nang va vi nang;

- hdn hop phdi ché thé tich cuc nhé.

Cac loai hdn hop phéi ché néu trén la da biét ddi véi ngudi co hiéu biét trung
binh trong linh vurc va dugc mo ta, vi dy, trong: K. Martens, “Spray Drying Handbook™,

3rd ed., G. Goodwin Ltd., London. 1979; W. van Valkenburg, “Pesticide
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Formulations”, Marcel Dekker, N.Y. 1973; Winacker-Kiichler, “Chemische
Technologie” [Chemical Technology], volume 7, C. Hanser Verlag Munich, 4th edition
1986; “Perry's Chemical Engineer's Handbook™, 5th ed., McGraw-Hill, N.Y. 1973,
pages 8-57.

Chét phu tro phdi ché can thiét nhu cac nguyén liéu tro, cac chét hoat dong bé
mit, cac dung moi va cac phu gia khac cling da dugc biét va dugc mo ta, vi du, trong:
McCutcheon's “Detergents and Emulsifiers Annual”, MC Publ. Corp., Ridgewood N.J.;
C. Marsden, “Solvents Guide”, 2nd ed., Interscience, N.Y. 1963; H. von Olphen,
“Introduction to Clay Colloid Chemistry”, 2nd ed., J. Wiley & Sons, N.Y.; Schonfeldt,
“Grenzflichenaktive Athylenoxidaddukte” [Interface-active etylene Oxide Adducts],
Wiss. Verlagsgesellschaft, Stuttgart 1976; Sisley and Wood, “Enxyclopedia of Surface
Active Agents”, Chem. Publ. Co. Inc., N.Y. 1964; Watkins, “Handbook of Insecticide
Dust Diluents and Carriers”, 2nd ed., Darland Books, Caldwell N.J.; Winnacker-
Kiichler, “Chemische Technologie”, volume 7, C. Hanser Verlag Munich, 4th edition
1986.

Ngoai cac chét phu tro phéi ché néu trén, cac ché phém bao vé thuc vat hitu hi€u
c6 thé, tuy ting truomg hop ¢6 thé, chira chit 1am thim thong dung, chét gay dinh, chét
phan tan, chét gay thdm, chat nhil hoa, chit bao quan, chét chéng dong, chit don, chét
mang va thubc nhudm, chét khir bot, chét trc ché bay hoi, va chét cai bién do pH hogc
chét cai bién do nhét.

Theo loai hdn hop phdi ché, ché phdm bio vé thyc vat hiru hiéu thuong chia
0.1% dén 99% khéi lwong, dac biét 1a 0,2% dén 95% khéi lugng, mot hodc nhiéu chat
an toan c6 cong thire chung (I) hoac t6 hop gom chét an toan va thudc diét sinh vat gy
hai. Chuing con chita 1% dén 99,9%, dic biét 1a 4% dén 99,5%, khéi luong mot hogc
nhidu chét b tro dang ran hodc 16ng va 0% dén 25%, dic biét 1a 0,1 dén 25%, khoi
lwong chat hoat dong bé mit. Trong dich co dic c6 thé nhii hoa, ndng d6 thanh phan
hoat tinh, nghia la né)ng dd cua chit an toan va/hoic thude diét sinh vat gy hai, thuong
tir 1% dén 90%, dic biét 1a 5% dén 80%, khéi lugng. San pham dang mu thudong chira
1% dén 30%, t6t hon 1a 5% dén 20%, khéi luong thanh phan hoat tinh. Trong bot c6
thé thdm u6t, ndng do thanh phan hoat tinh thuong 1a tir 10% dén 90% khoi luong.
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Trong hat c6 thé phan tan trong nuGe, ham lugng thanh phan hoat tinh 13, vi du, nim
trong khoang tir 1% dén 95% khdi lrgng, tdt hon 1a nim trong khoang tir 10% dén 80%

khéi luong.

Pé sir dung, hdn hop phoi ché & dang thuong mai dugc pha lodng néu can theo
cach thong thuong, vi du pha lodng véi nuéce trong trudong hop bot co thé thim ué6t, dich
¢6 dic c6 thé nhii hoa, thé phan tan va hat ¢6 thé phén tan trong nudc. Cac ché phim ¢
dang mu, hat va dung dich c6 thé phun duoc thuong khong duoc pha loang tiép theo
bang cac chat tro khac truée khi s dung. Ty 1€ st dung can thiét ctia chat an toan c6
cong thire chung (I) thay déi theo céc didu kién bén ngoai bao gdm nhiét do, do 4m va

loai thudc diét cé duoc st dung.

Trong céc vi du du6i dy, minh hoa nhung khong gi6i han sang ché, cac tuyén
bd vé luong 1a dya trén khéi luong trir khi duge dinh nghia theo cach khac.
Vi du thwc hién sang ché
1. Vidu phbi ché
1.1. San phdm dang mu

San pham dang mu thu duoc bang céach tron 10 phan khéi luong hop chit co
cong thire chung (I) (chit an toan) hodc hon hop thanh phan hoat tinh gbm thube diét
sinh vat gay hai (ching han thudc diét co) va chét an toan c6 cong thirc chung (I) va 90

phan khéi lrgng bot talc 1am chét tro, va tan nhé trong médy nghién hat.
1.2. Bot ¢6 thé phén tan dugc trong nude

Bot c6 thé thAm w6t phan tan duge trong nude dé dang thu dugc bang cach tron
25 phan khéi lugng hop chét ¢6 cong thirc chung (I) hodc hdn hep thanh phan hoat tinh
gbm thubc diét sinh vat gy hai (ching han thudc diét co) va chét an toan co6 cong thirc
chung (I), 64 phan khéi lrong cta thach anh chita kaolin lam chét tro, 10 phan khoi
luong kali lignosulfonat va 1 phan khéi lwong natri oleoylmetyltaurat lam tac nhén tham

w6t va chat phan tan, va nghién trong may nghién dia co truc can.
1.3 Dich ¢c6 dac c6 thé phan tan trong nudc

Dich ¢6 dic chua thé phan tan c6 thé phan tan trong nuéc thu duoc bang cach
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tron 20 phan khéi lugng hop chét c6 cong thirc chung (I) hoc hdon hop thanh phan hoat
tinh gdbm thude diét sinh vat gy hai (ching han thudc diét cd) va chét an toan c6 cong
thire (I) v6i 6 phan khéi luong alkylphenol polyglycol ete (®Triton X 207), 3 phan khoi
luong isotridecanol polyglycol ete va 71 phan khéi lwong diu khoang parafin, va nghién

trong may nghién bi ma sat dén d6 min duéi 5 micron.
1.4. Dich c6 ddc c6 the nhil hoa

Dich ¢6 dac co thé nhil héa thu dugc tir 15 phén khéi luong hop chét c6 cong
thire chung (I) hoac hon hop thanh phan hoat tinh gdm thudc diét sinh vat gy hai (ching
han thudc diét cd) va chat an toan cé cong thirc chung (1), 75 phan khdi lugng
xyclohexanon lam dung moi va 10 phan khéi lugng nonylphenol dugc etoxyl hoa lam

chét nhii hoa.
1.5. Hat c6 thé phan tan trong nu6c
Hat c6 thé phan tan trong nudce thu dugc bang céach tron

75  phén khéi lugng chit an toan c6 cong thic chung (I) hodc hén hop gém

thudc diét sinh vat gdy hai va chét an toan ¢6 cong thire chung (I),
10 phan khdi lugng canxi lignosulfonat,
5 phan khéi lwong natri laurylsulfat,
3 phan khdi lwong ruou polyvinylic va
7 phan khéi lwong ruou polyvinylic va
7 ph?m khéi luong kaolin,

nghién hén hop trong may nghién dia cO truc can, va tao hat bdt nay trong thiét

bi tao hat kiéu ting so6i bang cach phun nuéc lam chét 16ng tao hat.

Hat c6 thé phan tan trong nudc ciing thu dugce bing cach déng hoa va tan nho,

trong thiét bi nghién keo,
25  phan khdi lvong chét an toan c6 cong thirc chung (I) hodc hon hop
gb6m thubc diét sinh vét gay hai va chét an toan c6 cong thirc chung (1),
5 phan khéi luong natri 2,2'-dinaphtylmetan-6,6'-disulfonat,
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2 phan khéi lugng natri oleoylmetyltaurinat,
17  phan khéi luong canxi cacbonat,

50  phén khoi lugng nude va

1 phan khéi lugng ruou poly{finylic,

tiép theo nghién hdn hop trong thiét bi nghién hat va phun swong va lam kho

huyén pht thu duge trong thap sdy phun bang cach sir dung voi mot pha.
2. Vi du sinh hoc

2.1.  Téc dung tuyét dbi ctia cac hop chét chon loc theo sang ché khi st dung vi du

giam thiét hai boi mesosulfuron-metyl & lda my mua he (TRZAS)

Hat cta cdy trong cin xr Iy dwgc wom trong d4t mun pha cat trong chau bing xo
6 hodc bang nhwa (dudng kinh ~ 4 cm), dugc phu bing dét va trong trong nha kinh
trong cac diéu kién tdt dé nay mam va sinh trudng. Cac cdy thir nghiém dugc xtr ly &
giai doan 14 ddu (BBCH10 — BBCH12). Trong qua trinh xit 1y nay, hop chét c6 cong
thirc chung (I) theo sang ché dugc diéu ché & dang bot co thé thAm w6t (WP) duoc phun
1én phan thuc vt nim trén mat dit & dang huyén phii chira nuéc véi ty 1€ ap dung nudce
tuong duong véi 800 1/ha co bd sung tac nhan thAm w6t (ching han 0,2% agrotin) theo

lidu lwong di chi ra.

Budce nay dugc theo sau bdi budc dung thudc diét co. Nhim muc dich nay,
mesosulfuron-metyl, dugc phéi ché & dang hat c6 thé phén tan trong nude (WG), duoc
phun 1én phan thyc vat & trén mat dt & dang thé phan tan chtra nude vai ty 1€ dp dung
nudc tuong tng voi 800 1/ha ¢o b sung tac nhan thim wot (chang han 0,2% agrotin) &
lidu luong 20 g/ha. Liéu luong thude diét cé & day duge chon sao cho né géy ra ton hai
15 rét c6 thé nhin thdy bang mét thuong (t6i thiéu 1a 30%, i da la 75%) so vé6i cdy
trdng chua dugc xit Iy & thoi diém danh gia trén nhém cay trong déi chimg khong xur Iy

bang chat an toan ma dugc bao ham trong cung mot thir nghiém.

Sau khi dung, thuc vat duoc tréng trong cac diéu kién sinh truéng tot trong nha

kinh. Tén hai duoc danh gia bang mat thuong 14-21 ngay sau khi dung.

Anh huong ton hai duge danh gia bang mat thuong theo thang 0-100% bang cach
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so sanh véi thuc vat ddi ching chwa duge xtt Iy, va 14y trung binh trén 2-3 mau lap trén

moi lan xtr Iy. Céac vi du

0% = khong anh huéng dang ké so véi thue vat chua duge xur ly
20% =  quan thé thuc vat da duge xir Iy ¢6 mirc ton hai 20% so v6i quan

thé déi chirng chua dugce xur ly (chéng han chiéu cao sinh truéng, ton hai ¢ 14, v.v.)

100% =  thuwc vt da xi Iy bi tbn hai hoan toan/bi chét.

Thtr nghiém chi ra rang ton hai ddi véi cay trong lta my mua he (TRZAS; cv.
Triso) gAy ra béi thudc diét c6 mesosulfuron-metyl (= ton hai béi thudce diét c6 khong
cting v6i hop chat c6 cong thire (I) trong bang dudi day) duge giam déng ké bang cach
xtr Iy bang cac chét theo sang ché (= ton hai do thudc diét c6 cung voi hop chét cé cong

thirc (I) trong bang dudi day):

\ Ton hai béi|
Liéu lugng ) Ton hai béi
) thudc diét co i
chat  an thuoc di€t co .
khong  cung Muc giam tuyét
, |[toan  ¢O . ) . |cung v6i hop| |, .,
Vi du so Cay trong |v6éi hgp chat| doi vé ton hai
cong thirc chat c6 cong
c6 cong thuc (Chénh l¢ch)
D) O thie (I)
(g/ha)
[.11-38 TRZAS 50 30 20
1.2-38 1000 g/ha | TRZAS 50 30 20
[.2-4 1000 g/ha | TRZAS 50 30 20
[.3-4 1000 g/ha | TRZAS 50 23 27
1.3-4 250 g’lha | TRZAS 50 30 20
1.54-38 1000 g/ha | TRZAS 50 30 20
1.21-38 1000 g/ha | TRZAS 43 20 23
[.53-4 1000 g/ha | TRZAS 43 23 20
[.54-4 250 g/ha | TRZAS 43 20 23
1.53-38 1000 g/ha | TRZAS 43 23 20
[.12-7 250 glha | TRZAS 43 20 23
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‘ Ton hai boi|
Liéu lugng ) Ton hai bédi
, thudc diét co )
chait  an thuoc diét co _
khong cung Murc giam tuyét
_ |toan co . , |cung v61 hop| |, .,

Vidu so Cay trong |v6éi hop chat| ddi ve ton hai

cong thuc chat co6 cOng

c6 cong thirc (Chénh Iéch)

) 0 thire (I)

(g/ha)
1.53-7 250 g/lha | TRZAS 43 10 33
1.42-7 250 g/ha | TRZAS 43 0 43
1.41-7 250 g/ha | TRZAS 43 20 23
[.3-7 1000 g/ha | TRZAS 43 10 33
1.3-7 250 g/ha | TRZAS 43 20 23
1.20-1 1000 g/ha | TRZAS 43 7 36

250 g | TRZAS

thanh phan
1.20-1

hoat tinh/

ha 43 13 30

125 g | TRZAS

thanh phan
[.5-49

hoat tinh/

ha 67 13 54

250 g | TRZAS

thanh phan
1.6-49

hoat tinh/

ha 57 27 30

1000 g | TRZAS

thanh phan
1.5-32

hoat tinh/

ha 57 30 27
1.6-38 125 g | TRZAS 67 17 50
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Vi du so

Liéu luong
chit  an
toan co
cong thuc

)
(g/ha)

Cay trong

Téon hai béi
thude diét co
khong  cung
v6i hop chét
c6 cong thuc

@

Tén hai bai
thubc diét ¢
cung v6i hop
chit c6 cong

thire (1)

Muc giam tuyét
do1 ve ton hai

(Chénh léch)

thanh phan
hoat tinh/
ha

1.47-38

125 g
thanh phan
hoat tinh/
ha

TRZAS

40

13

27

[.47-32

500 g
thanh phan
hoat tinh/
ha

TRZAS

57

13

44

1.47-32

125 g
thanh phan
hoat tinh/
ha

TRZAS

57

23

34

1.47-49

125 g
thanh phan
hoat tinh/
ha

TRZAS

60

30

30

1.48-38

125 g
thanh phan
hoat tinh/
ha

TRZAS

60

30

30
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Vi du so

Liéu luong
chét an
toan co
cong thuc

@
(g/ha)

Cay trong

Tén hai béi
thudc diét co
khong cung
v6i hop chat
c6 cong thuc

@)

Tén hai boi
thube diét co
cung voi hop
chit co cong

thire (1)

Muc giam tuyét
doi vé ton hai

(Chénh léch)

1.48-32

500 g
thanh phan
hoat tinh/
ha

TRZAS

60

23

37

1.48-32

125 g
thanh phan
hoat tinh/
ha

TRZAS

60

30

30

[.48-49

500 g
thanh phan
hoat tinh/
ha

TRZAS

60

20

40

1.48-49

125 g
thanh phan
hoat tinh/
ha

TRZAS

60

23

37

1.44-32

500 g
thanh phan
hoat tinh/
ha

TRZAS

63

56

1.44-32

125 g
thanh phan
hoat tinh/

TRZAS

63

10

53
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‘ Ton hai boi|
Liéu lugng , Ton hai béi
. thude diét c¢o ,
chat  an thuoc di€t co .
khong  cung _ Muc giam tuyét
, |toan  cO . , |cung v61 hop| , .,
Vi du s6 Cay trong |v6éi hgp chat| | doi ve ton hai
cong thuce chat c6 cong
c6 cong thire (Chénh léch)
D 0 thte (I)
(g/ha)
ha
500 g| TRZAS
thanh phan
1.45-38
hoat tinh/
ha 63 20 43
125 g | TRZAS
thanh phan
1.45-38
hoat tinh/
ha 63 30 133
500 g | TRZAS
thanh phan
[.45-32
hoat tinh/
ha 63 33 30
125 g | TRZAS
thanh phan
1.45-32
hoat tinh/
ha 63 40 23
500 g | TRZAS
thanh phan
1.45-49
hoat tinh/
ha 63 40 23
125 g | TRZAS
1.45-49 X
thanh phan 63 43 20
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\ Ton hai béi| |
Liéu lugng , Ton hai boi
; thudc diét cé .
chit  an thudc diét co _
khong cung _ Muc giam tuyét
, |toan  ¢o . _ |cung v6i hop| |, .,

Vidu so Caytrong |v6éi hop chat| do1 vé ton hai

cong thuc chat c6 cong

c6 cong thuc (Chénh léch)

(I 0 thirc (1)

(g/ha)

hoat tinh/

ha

125 g | TRZAS

thanh phan
1.48-2

hoat tinh/

ha 30 3 27

500 g | TRZAS

thanh phan
1.45-2

hoat tinh/

ha 50 30 20

500 g | TRZAS

thanh phan
1.44-38

hoat tinh/

ha 63 3 60

125 g| TRZAS

thanh phan
1.44-38

hoat tinh/

ha 63 10 53

500 g | TRZAS

thanh phan
1.44-49

hoat tinh/

ha 53 7 46
1.44-49 125 g | TRZAS 53 10 43
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Vidu so6

Liéu lugng
chét an
toan  cO
cong thirc

M
(g/ha)

Cay trong

Téon hai béi
thude diét co
khong cung
v6i hop chat
c6 cong thirc

@

Ton hai béi
thudc diét co
cung voi hop
chit c6 cong

thire (1)

Muc giam tuyét
doi vé ton hai

(Chénh léch)

thanh phan
hoat tinh/
ha

[.24-2

500 g
thanh phan
hoat tinh/
ha

TRZAS

50

30

20

[.43-49

500 g
thanh phan
hoat tinh/
ha

TRZAS

63

23

40

1.43-49

125 g
thanh phan
hoat tinh/
ha

TRZAS

63

27

36

[.46-38

125 g
thanh phan
hoat tinh/
ha

TRZAS

63

30

33

1.43-32

500 g
thanh phan
hoat tinh/
ha

TRZAS

63

20

43
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Viduso

Liéu lugng
chét an
toan co
cong thuc

@D
(g/ha)

Cay trong

Tén hai béi
thude diét cé
khong  cung
v6i hop chit
cd cong thuc

(D

Toén hai béi
thubc diét co
cung véi hop
chit co cong

thire (T)

Mitic giam tuyét
doi ve ton hai

(Chénh l&ch)

1.43-32

125 g
thanh phan
hoat tinh/
ha

TRZAS

63

30

33

1.43-38

500 g
thanh phan
hoat tinh/
ha

TRZAS

63

30

33

1.43-38

125 g
thanh phan
hoat tinh/
ha

TRZAS

63

33

30

[.46-32

500 g
thanh phan
hoat tinh/
ha

TRZAS

53

46

[.46-32

125 g
thanh phan
hoat tinh/
ha

TRZAS

53

10

43

1.46-49

125 g
thanh phan
hoat tinh/

TRZAS

53

10

43
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Vidu

Liéu lugng
chat an

toan co

sO
cong thuc

ey
(g/ha)

Céy trong

Ton hai boi
thude diét co
khong  cung
v6i hop chat
c6d cong thuc

@

Téon hai boi
thube diét co
cung va4i hop
chat co cong

thire (I)

Muc giam tuyét
doi vé ton hai

(Chénh 1&ch)

ha

[.46-2

125 g
thanh phan
hoat tinh/
ha

TRZAS

53

46

1.4-38

125 g
thanh phan
hoat tinh/
ha

TRZAS

57

30

27

1.4-49

125 g
thanh phan
hoat tinh/
ha

TRZAS

57

17

40

[.4-32

500 g
thanh phan
hoat tinh/
ha

TRZAS

57

10

47

1.4-32

125 g
thanh phan
hoat tinh/
ha

TRZAS

57

23

34

2.2.

Téc dung tuyét ddi cua cac hop chét chon loc theo sang ché khi sir dung vi du

giam ton hai bing mesosulfuron-metyl & lia mach mua h¢ (HORVS)
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Hat cta cy trong can xir Iy dugc wom trong d4t mun pha cat trong chau bang xo
gd hoic bang nhua (duong kinh ~ 4 cm), dugc phu bing dat va trong trong nha kinh
trong cac diéu kién t6t dé nay mam va sinh truéng. Cac cdy thit nghiém duoc xir ly &
giai doan 14 diu (BBCH10 — BBCH12). Trong qua trinh xir [y nay, hop chét c6 cong
thirc chung (1) theo sang ché dugc didu ché & dang bot ¢6 thé thim wét (WP) duoc phun
1én phan thuc vat nim trén mat dat & dang huyén phii chira nude véi ty 1€ dp dung nude
twong duong v6i 800 1/ha c6 bd sung tic nhan thAm w6t (chang han 0,2% agrotin) theo

lidu lugng da chi ra.

Budc nay dugc theo sau boi bude dung thude diét c6. Nham muc dich nay,
mesosul furon-metyl, duoc phdi ché & dang hat ¢6 thé phan tan trong nuéc (WG), duge
phun 1én trén phan thuc vat & trén mat dét & dang thé phan tdn chtra nude voi ty 1€ ap
dung nuée trong Gmg v6i 800 I/ha c6 bd sung tic nhan thAm uét (chang han 0,2%
agrotin) & lidu luong 20 g/ha. Liéu luong thube diét cé & day duge chon sao cho n6 gay
ra ton hai 16 rét ¢6 thé nhin thdy bing mit thuong (t6i thiéu 1a 30%, t6i da 1a 75%) so
v6i cay trdng chua dugc xit Iy & thoi diém dénh gia trén nhoém cdy trong doi ching
khong xtr Iy bang chét an toan ma dugc bao ham trong ciing mot thir nghiém.

Sau khi dung, thuc vat dugc tréng trong cac diéu kién sinh truéng tbt trong nha
kinh. Tdn hai duoc danh gia bang mét thuong 14-21 ngay sau khi dung.

Anh huéng ton hai dugc dénh gid bang mit thudng theo thang 0-100% bang cach
so sanh v6i thuc vat ddi ching chua dugce xit 1y, va liy trung binh trén 2-3 mau l3p trén
mdi lan xir ly. Cac vi du

0% =  khong anh hudng dang ké so véi thuc vat chua dugce xir Iy

20% = quén thé thuc vat da duoc xir 1y ¢6 mirc ton hai 20% so voi quén
thé déi chung chua duoc xir Iy (ching han chiéu cao sinh truéng, ton hai & 14, v.v.)

100% = thuc vat da xi 1y bi tén hai hoan toan/bi chét.

Thtt nghiém chi ra rdng t6n hai d6i véi cy trong lia mach mua hé (HORVS; cv.
Montoya) gay ra boi thude diét c6 mesosulfuron-metyl (= hu hai bgi thubc diét co khong
ciing voi hop chét ¢6 cong thie (1) trong bang dudi day) duoc giam déng ké bang cach
Xt ly bang cac chét theo sang ché (= ton hai do thudc diét cé cuing voi hop chét c6 cong
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Tén hai béi|. .z o
A i .. ,|Ton hai boi
Liéu luong thude diét co L tn, s
y . R . thudc diét co L, 2
chat an toan khong cung| | . Muc giam ton
. . A . . £lcung vo1 hopl|, . =, .«
Vidusb |[cO cong | Cay trdng  |VOi hop chat chét c6 cong hai tuyét do1
thtre (I) EI(; cong thic| . - 0 (Chenh léch)
0
%) )
1000 g|HORVS
1.41-38 thanh phéan
hoat tinh/ ha 53 30 23
250 g thanh | HORVS
[.41-38 phan hoat
tinh/ ha 53 30 23
1000 g|HORVS
[.54-38 thanh phan
hoat tinh/ ha 53 20 33
250 g thanh | HORVS
1.54-38 phan  hoat
tinh/ ha 53 30 23
1000 g|HORVS
[.21-38 thanh phan
hoat tinh/ ha 60 20 40
250 g thanh | HORVS
[.21-38 phan  hoat
tinh/ ha 60 30 30
250 g thanh| HORVS
1.53-4 phan hoat
tinh/ ha 60 33 27
250 g thanh| HORVS
1.54-4 phan  hoat
tinh/ ha 60 37 23
1000 g HORVS
1.53-38 thanh phan
hoat tinh/ ha 60 20 40
1.53-38 250 g thanh | HORVS 60 30 30
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Tén hai boi|. .z L
A £ ... ,|Ton hai bo&i
Liéu lugng thuoc diét c¢o £ cnr
7 . . . |thuoc di€t ¢cO|,,. .. .z
chat an toan khong cung| . . Mirc giam ton
‘ . : 5 . £ lcung v6oi hopl|, .. . .«
Vidusd [0 cOng|Cay trong véi l}qp ch’at chit c6 cong hai tuyét doi
thire (1) E:Ic; cong thitc| . - O (Chénh léch)
0
%) )
phan  hoat
tinh/ ha
1000 g |HORVS
1.12-7 thanh phan
hoat tinh/ ha 60 40 20
250 g thanh | HORVS
1.53-7 phan hoat
tinh/ ha 60 20 40
250 g thanh | HORVS
1.42-7 phan hoat
tinh/ ha 60 0 60
1000 g |/HORVS
[.41-7 thanh phan
hoat tinh/ ha 60 20 40
250 g thanh | HORVS
1.3-7 phan hoat
tinh/ ha 60 40 20
500 g thanh | HORVS
1.5-49 phan  hoat
tinh/ ha 73 17 56
125 g thanh | HORVS
1.5-49 phan hoat
tinh/ ha 73 23 50
1000 g |HORVS
[.6-49 thanh phéan
hoat tinh/ ha 60 30 30
250 g thanh | HORVS
1.6-49 phan  hoat
tinh/ ha 60 40 20
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Tén hai béi|. .z D
A £ ... . |TOn hai bdi
Licu luong thudc diét co L e,
e . R . thuoc diét co L, 2
chat an toan khong cung| p Murc giam ton
. . A . i, £lcung voi hop |, . T .z.
Vidusb |cO cong | Cay trong | VOl hop chat chit c6 cong hai tuyét doi
thire (1) EI(; cong thire thire (1) (Chénh léch)
0
%) 0
250 g thanh | HORVS
1.6-32 phan  hoat
tinh/ ha 60 40 20
125 g thanh [ HORVS
1.6-38 phan  hoat
tinh/ ha 73 20 53
500 g thanh | HORVS
1.47-38 phan hoat
tinh/ ha 57 10 47
125 g thanh | HORVS
1.47-38 phan  hoat
tinh/ ha 57 17 40
500 g thanh| HORVS
1.47-32 phan  hoat
tinh/ ha 57 10 47
125 g thanh | HORVS
1.47-49 phan hoat
tinh/ ha 60 10 50
125 g thanh [ HORVS
1.48-38 phan  hoat
tinh/ ha 60 10 50
500 g thanh| HORVS
[.48-32 phan  hoat
tinh/ ha 60 10 50
125 g thanh | HORVS
[.48-32 phan hoat
tinh/ ha 60 20 40
500 g thanh| HORVS
1.48-49 phan  hoat
tinh/ ha 60 0 60
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Ton hai boi|, .z N
A £ .. . |TOn hai boi
Liéu luong thuoc di€t co L oal
Z . R . thuoc diét co . 2
chat an toan khong cung| . » Mitic giam ton
. . N . . £ lcung v61 hopl|, .. T«
Vidusé |0 cOng|Cay trong voi }}Qp ch,at chit ¢6 cong hai tuyét do1
thire (I) EIO) cong thirc| . - 0 (Chénh léch)
0
(%) o
125 g thanh | HORVS
1.48-49 phan hoat
tinh/ ha 60 20 40
500 g thanh | HORVS
1.44-32 phan  hoat
tinh/ ha 60 13 47
125 g thanh | HORVS
1.44-32 phan  hoat
tinh/ ha 60 27 33
500 g thanh |[HORVS
1.45-38 phan  hoat
tinh/ ha 60 20 40
125 g thanh [ HORVS
1.45-38 phan hoat
tinh/ ha 60 30 30
500 g thanh | HORVS
1.45-49 phan hoat
tinh/ ha 60 30 30
125 g thanh | HORVS
1.45-49 phan  hoat
tinh/ ha 60 40 20
500 g thanh | HORVS
[.48-2 phan  hoat
tinh/ ha 47 20 27
125 g thanh [HORVS
1.48-2 phan  hoat
tinh/ ha 47 27 20
500 g thanh | HORVS
1.44-38 phan  hoat
tinh/ ha 60 10 50
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Ton hai béi|. .z o
2 R ... ,|Ton hai bdi
Liéu luong thude diét co L dea
4 R R . thuoc diét co L, 2
chat an toan khong  cung| . . Muc giam ton
. . A . - £ leung voi hopl|, . 2. .z.
Vidusb |¢O cong | Cay trong | VOl I}Q’p ch’at chit c6 cong hai tuyét do1
thire (I) ?I(; cong thirc thire (1) (Chénh léch)
0
%) )
125 g thanh | HORVS
1.44-38 phan  hoat
tinh/ ha 60 17 43
125 g thanh | HORVS
1.44-49 phan  hoat
tinh/ ha 60 30 30
500 g thanh | HORVS
1.43-49 phan  hoat
tinh/ ha 63 30 33
125 g thanh | HORVS
1.43-49 phan  hoat
tinh/ ha 63 33 30
500 g thanh | HORVS
[.46-38 phan  hoat
tinh/ ha 63 20 43
125 g thanh | HORVS
[.46-38 phan  hoat
tinh/ ha 63 23 40
500 g thanh | HORVS
1.43-32 phan  hoat
tinh/ ha 63 30 33
125 g thanh | HORVS
1.43-32 phan hoat
tinh/ ha 63 37 26
125 g thanh | HORVS
[.43-38 phan hoat
tinh/ ha 63 37 26
500 g thanh| HORVS
1.46-32 phan  hoat
tinh/ ha 60 27 33
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Ton hai boi|..z N
A X ... .|Ton hai boéi
Liéu luong thude diét co L otn s
% X A . |thuoe diét cO|,, . .. 2
chat an toan khong cung| . p Muc giam ton
. . A . e £lcung voi hop|, .. =z
Vidusé |0 cong | Cay rong | VOl I}Q’p ch,at chit c6 cong hai tuyét doi
thire (1) EI(; cong thirc the (1) (Chenh léch)
0,
%) )
125 g thanh | HORVS
1.46-32 phan  hoat
tinh/ ha 60 33 27
500 g thanh | HORVS
1.46-49 phan  hoat
tinh/ ha 60 17 43
125 g thanh| HORVS
1.46-49 phan  hoat
tinh/ ha 60 20 40
500 g thanh | HORVS
1.46-2 phan  hoat
tinh/ ha 60 27 33
125 g thanh | HORVS
1.46-2 phan  hoat
tinh/ ha 60 37 23
500 g thanh | HORVS
1.4-38 phan  hoat
tinh/ ha 57 7 50
500 g thanh| HORVS
1.4-49 phan  hoat
tinh/ ha 57 10 47
125 g thanh [ HORVS
1.4-49 phan  hoat
tinh/ ha 57 13 44
500 g thanh| HORVS
[.4-32 phan  hoat
tinh/ ha 57 13 44
125 g thanh [HORVS
[.4-32 phan  hoat
tinh/ ha 57 37 20

146



48538 147/161

2.3. Tac dung tuong ddi cia cac hop chét chon loc theo sang ché khi st dung vi du giam

tdn hai b6i mesosulfuron-metyl & lia my mua hé (TRZAS)

Hat cua cdy trong can xir ly duge wom trong dAt mun pha cat trong chau bang
nhua (duong kinh ~ 4 cm), dugc phu bang dit va tréng trong nha kinh trong céc diéu
kién t6t dé nay mam va sinh truéng. Cac cdy thir nghiém duge x@ Iy ¢ giai doan 14 dau
(BBCH10 — BBCH12). Trong qua trinh xtr ly nay, hop chét co cong thic chung (I) theo
sang ché dugc diu ché & dang bot co thé tham w6t (WP) dwoc phun 1én phan thuc vat
ndm trén mit dat & dang huyén phu chira nude véi ty 1€ ap dung nude twong duong voi
800 I/ha c6 bd sung tac nhan thdm wét (ching han 0,2% Genapol-LRO hogc 0,2% Mero)

theo liéu lwgng di chi ra.

Buéc nay dugc theo sau boi bude dung thudc diét co. Nhim muc dich nay,
mesosulfuron-metyl, dugc phéi ché & dang hat c6 thé phan tan trong nuéc (WG), duoc
phun lén trén phén & trén mat dat cua thuc vat & dang thé phén tan chira nudc véi ty 1€
ap dung nude tuwong g v6i 800 Vha ¢ bd sung tac nhan tham wét (ching han 0,2%
Genapol-LRO hodc 1 1/ha Biopower) & lidu lugng 40-60 g/ha. Liéu lugng thude diét co
duoc chon ¢ diy sao cho n6 giy ra t6n hai 16 rét ¢6 thé nhin thdy bang mat thuong (tdi
thiéu 12 30%, tdi da 12 75%) so v6i cdy trong chua dugce xir Iy & thoi diém dénh gia trén
nhom cay trong dbi chimg khong xir 1y bang chat an toan ma dugc bao ham trong cung

mot thtr nghiém.

Sau khi dung, thuc vat dugc trdng trong cac diéu kién sinh truéng tt trong nha
kinh. 9-13 ngay sau khi dung, hi¢u qua cia céc hop chét thir nghiém dugc danh gia bang
mat thuong. Nhim muc dich nay, hinh dang bén ngoai cua thuc vat duoc xi Iy bing
hop chét thir nghiém va thube diét cé duoc so sanh véi cac mau dbi ching dung thude
diét co tuong tng (khong cung véi chat an toan; v6i ton hai c6 thé thdy dugc 16 rét) va
c4c mau ddi chung chua duoc xir Iy (khong kém theo t6n hai). Tac dung lam giam ton
hai ctia cac hop chit thir nghiém dugc biéu thi trong ban md ta nay & dang ma hiéu qua

theo béc theo so dd dudi day:

0: khéng c6 sy giam ton hai (hinh dang bén ngoai twong ing voi mau d6i chimg

dung thude diét co)

1: sy gidm nhe vé mure ton hai
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2: su giam dé nhén thiy vé murc ton hai
3: sur giam dang ké vé mirc ton hai

4: sy giam hoan toan vé murc ton hai (hinh dang bén ngoai twong ung voi mau
doi ching chua xtr ly)

Thir nghiém chi ra hiu qua rd rét ctia cac chat theo sang che doi voi sy giam ton
hai & cay trong lia my mua hé (TRZAS; cv. Triso) giy ra boi thude di€t co

mesosulfuron-metyl:

Liéu lugng chat an ,
Vi du s6 toan c6 cong thirc (T) | Cdy trdng Hicu qua cta chat an
toan (Ma hi€u qua)
1.40-49 500 TRZAS 4
1.40-49 100 TRZAS 4
1.40-7 500 TRZAS 4
1.40-7 100 TRZAS 4
1.42-49 500 TRZAS 2
1.42-49 100 TRZAS 2
1.55-2 500 TRZAS 2
1.55-2 100 TRZAS 2
1.55-49 500 TRZAS 2
1.55-49 100 TRZAS 2
[.57-2 500 TRZAS 2
1.57-2 100 TRZAS 2
1.57-43 500 TRZAS 2
1.61-49 100 TRZAS 2
1.62-49 500 TRZAS 2
1.62-49 100 TRZAS 2
1.62-7 100 TRZAS 3
1.63-49 100 TRZAS 2
1.64-49 100 TRZAS 2
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1.67-49 500 TRZAS 2
1.67-49 100 TRZAS 2
1.67-7 100 TRZAS 3
1.41-49 100 TRZAS 2
1.3-43 500 TRZAS 2
1.3-43 100 TRZAS 2
1.57-43 500 TRZAS 2
1.48-43 500 TRZAS 2
[.42-43 500 TRZAS 2
1.42-43 100 TRZAS 2
[.66-49 100 TRZAS 2
[.68-49 100 TRZAS 2
1.69-49 100 TRZAS 2
1.73-49 100 TRZAS 2
[.40-48 100 TRZAS 2
1.41-49 100 TRZAS 2
1.67-48 100 TRZAS 2
[.61-48 100 TRZAS 2

2.4. Tac dung tuong dbi ciia cac hop chat chon loc theo sang ché khi sir dung vi du giam

tdn hai bang mesosulfuron-metyl & lia mach mua hé (HORVS)

Hat cua cdy trong can xtt ly duge uom trong d4t mun pha cét trong chau bang

nhua (dudng kinh ~ 4 cm), duoc phu bing dat va trong trong nha kinh trong cc diéu

kién t6t @& nay mam va sinh trudong. Céc cdy thir nghiém dugc xtr ly ¢ giai doan la dau

(BBCH10 -~ BBCH12). Trong qué trinh xur ly nay, hop chét c6 cong thirc chung (I) theo

sang ché duoc diéu ché & dang bot co thé thAm udt (WP) duoc phun 1én phén thuc vat

nim trén mat dat & dang huyén phu chira nuée véi ty 1€ ap dung nude twong duong v6i

800 1/ha c6 bd sung tac nhan thdm w6t (chang han 0,2% Genapol-LRO hodc 0,2% Mero)

theo liéu lugng da chi ra.
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Budc nay dugc theo sau boi bude dung thudc diét c6. Nhim muc dich nay,
mesosulfuron-metyl, dugc phéi ché & dang hat c6 thé phan tan trong nudc (WG), duoc
phun lén trén phan thyc vat & trén mit dét & dang thé phan tan chtta nude voi ty 1€ ap
dung nudc tuwong tng véi 800 l/ha ¢ bd sung tac nhan thdm uét (chang han 0,2%
Genapol-LRO hodc 1 1/ha Biopower) & liéu lugng 40-60 g/ha. Liéu lugng thude diét ¢6
& day duoc chon sao cho nd giy ra t6n hai o rét c6 thé nhin thdy bang mit thuong (t6i
thidu 12 30%, t6i da 12 75%) so voi cy trong chua dugc xit Iy & thoi diém danh gia trén
nhom cay trong d6i chimg khong xt 1y bang chit an toan ma dwgc bao ham trong ciing

mot thir nghiém.

Sau khi dung, thuc vat dugc tré)ng trong cac diéu kién sinh truéng tdt trong nha
kinh. 9-13 ngay sau khi diing, hiéu qua cta cac hop chét thir nghiém dwgc danh gia bang
mét thuong. Nhim muc dich nay, hinh dang bén ngoai cta thuc vat dugc xur ly béng
hop chét thir nghiém va thube diét ¢ duge so sanh voi cac mAu ddi chimg ding thude
diét ¢6 tuong ung (khong cung véi chit an toan; v6i ton hai c6 thé thay duoc rd rét) va
cac mau dbi chimg chua duoc xtt Iy (khong kém theo t6n hai). Tac dung 1am giam ton
hai ctia cac hop chat thir nghiém duge biéu thi trong ban mo ta nay mot cach riéng biét

cho hai mau lip cac ma hiéu qué theo béc theo so d6 dudi day:

0: khong c6 sy giam tdn hai (hinh dang bén ngoai twong tmg véi mau doi chimg

ding thudc diét co)
1: su gidm nhe vé muc ton hai
2: sy giam dé nhan thdy v& mirc ton hai
3: su gidm déang ké vé mirc ton hai

4: sy gidm hoan toan vé muec ton hai (hinh dang bén ngoai tuong tmg voi mau
d6i ching chua xir 1y)

Thir nghiém chi ra hi€u qua rd rét cua cac chét theo sang ché d6i vai su giam ton
hai & cay trong lia mach mua he (HORVS; cv. Montoya) gy ra boi thude diét co

mesosulfuron-metyl:
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Vi du s6 Liéu lugng chat an toan c6 Cay trbng Hiéu qua ctia chit an toan
cong thire (T) (g/ha) (M3 hiéu qua)
1.40-49 500 HORVS 4
1.40-49 100 HORVS 4
1.40-7 500 HORVS 4
1.40-7 100 HORVS 2
1.42-49 500 HORVS 3
1.42-49 100 HORVS 2
1.55-49 500 HORVS 2
1.55-49 100 HORVS 2
1.57-49 500 HORVS 2
1.57-49 100 HORVS 2
1.61-49 100 HORVS 2
1.62-49 500 HORVS 2
1.62-49 100 HORVS 2
1.62-7 500 HORVS 2
1.62-7 100 HORVS 2
1.63-49 100 HORVS 2
1.64-49 100 HORVS 2
1.67-49 500 HORVS 2
1.67-49 100 HORVS 2
1.67-7 500 HORVS 2
1.67-7 100 HORVS 2
1.41-49 100 HORVS 2
1.3-43 500 HORVS 2
1.3-43 100 HORVS 2
1.57-43 500 HORVS 2
1.48-43 500 HORVS 2
[.42-43 500 HORVS 2
1.42-43 100 HORVS 2
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1.66-49 100 HORVS 2
1.68-49 100 HORVS 2
1.69-49 100 HORVS 2
1.73-49 100 HORVS 2
1.40-48 100 HORVS 2
1.41-49 100 HORVS 2
1.67-48 100 HORYVS 2
1.61-48 100 HORVS 2
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YEU CAUBAO HO

1. Hop chat c6 cong thire chung (1) hodc mudi ctia né

N~<\ R

/

1 N

R

( )n@/(w )

(R
trong do:

R!vaR?>  doc lap 1a hydro, halogen, xyano, nitro, (Ci-Cealkyl, (Ca-
Ce)alkenyl, (Cz-Ce)alkynyl, (C3-Cg)xycloalkyl, (Csi-Cs)xycloalkenyl, (Ci-Ce)alkoxy
hoic (C1-Ce)alkylS(O)p, trong d6 bay gbc cudi khong duge thé hodc duge thé bai céc
gbc khéc da biét tir nhom gom halogen, xyano, (C1-Cs)alkoxy va (Ci-Ce)alkylS(O)y,

R3 12 hydro hodc (C1-Ce)alkyl,

R* 1a hydro, (Ci-Cig)alkyl, (Ci-Cig)haloalkyl, (Ci-Cis)xyanoalkyl, (Co-
Cig)alkenyl, (Cz-Cis)alkynyl, (C3-Ciz)xycloalkyl, (Cs-Ciz)xycloalkenyl, aryl,
heteroaryl, (Ci-Cis)alkoxy-(Ci-Cig)alkyl, (Ci-Cis)haloalkoxy-(Ci-Cis)alkyl, (Ci-
Cis)alkoxy-(Ci-Cig)haloalkyl, (Ci-Cis)alkylthio-(Ci1-Cis)alkyl, (Ci-Cis)haloalkylthio-
(C1-Cis)alkyl, (C,-Cig)haloalkenyl, (Cz-Cig)haloalkynyl, heteroxyclyl-(Ci-Cis)alkyl,
aryl-(C1-Cig)alkyl, (Cs3-Ciz)xycloalkyl-(Ci-Cig)alkyl, (Ci-Cis)alkoxycacbonyl-(Ci-
Cig)alkyl, va (Ci-Cig)alkoxycacbonyl-(Cs-Cr2)xycloalkyl-(Ci-Cis)alkyl, hoac

gbc c6 cong thic -NR?RP hodc -N=CR°R¢,

trong do, trong 2 gbe trude, mdi trong sé cac gboe R?, RP, R° va R* doc 1ap 1a
hydro, (C1-Ca)alkyl, (C2-Cs)alkenyl, (C2-Ca)alkynyl, benzyl, benzyl dugc thé, phenyl
hoéc phenyl dugc thé

ho#c R?® va R cung v&i nguyén tir nito tao thanh di vong c6 3 dén 8 canh ma

ngoai nguyén t nito ¢6 thé con chira mot hodc hai nguyén tir khac loai khéac thudc vong
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tr nhém g@)m N, O va S va khong dugc thé hoac duge thé béng mot hodc nhiéu géc tr

nhoém gdm (C1-Cs)-alkyl va (Ci-Cs)-haloalkyl,

hoic R® va RY cung véi nguyén tir cacbon tao thanh géc di vong hoac vong
cacbon c6 3 dén 8 canh c6 thé chira 1 dén 3 nguyén tir khac loai thudc vong tir nhém
g6m N, O va S, trong do6 géc vong cacbon hoac di vong khong dugc thé hodc dugc thé

bang mot hodc nhiéu gde tir nhém gom (C-Cy)-alkyl va (Ci1-Ca)-haloalkyl,

nvam  doclap 1asb tir 0 dén 5,
va
P bang 0, 1 hodc 2,

ngoai trir etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat (CAS [931426-
67-4]).
2.Hop chét c6 cong thirc chung (I) theo diém 1 hoac mubi cia no,

trong do:

R!vaR?>  doc lap la hydro, halogen, xyano, nitro, (Ci-Cas)alkyl, (Co-
Cy)alkenyl, (C2-Cs)alkynyl, (Cs-Ce)xycloalkyl, (Cs-Ce)xycloalkenyl, (Ci-Cs)alkoxy
hoic (C1-Cs)alkylS(O)p, trong d6 bay gbc cudi khong duge thé hodc dugc thé boi cac
gbc khac da biét tir nhom gém halogen, xyano, (C1-Cs)alkoxy va (C1-C4)alkylS(O)y,

R3 14 hydro hodc (Ci-Cs)alkyl,

R* 1a hydro, (Ci-Cig)alkyl, (Ci-Cis)haloalkyl, (Ci-Cis)xyanoalkyl,
(C2-Cig)alkenyl, (C»-Cig)alkynyl, (Cs-Ciz)xycloalkyl, (Cs-Ci2)xycloalkenyl, aryl,
heteroaryl, (Ci-Cis)alkoxy-(Ci-Cig)alkyl, (Ci-Cis)haloalkoxy-(Ci-Cis)alkyl, (Ci-
Cis)alkoxy-(Ci-Cig)haloalkyl, (Ci-Cig)alkylthio-(Ci-Cis)alkyl, (Ci-Cig)haloalkylthio-
(C1-Cig)alkyl, (C»-Cig)haloalkenyl, (Ca-Cis)haloalkynyl, heteroxyclyl-(Ci-Cis)alkyl,
aryl-(Ci-Cigalkyl, (C3-Ci2)xycloalkyl-(Ci1-Cis)alkyl, (Ci-Cig)alkoxycacbonyl-(Ci-
Cig)alkyl, hodc (Ci-Cig)alkoxycacbonyl-(Cs-Ciz)xycloalkyl-(Ci-Cis)alkyl,

nvam  doclap lasd tir 0 dén 4,

va
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p béng 0, 1 hodc 2,

ngoai trir etyl [(1,5-diphenyl-1H-1,2.,4-triazol-3-yl)oxy]axetat.
3. Hop chét c6 cong thirc chung (1) theo diém 1 hoac mudi ctia né,

trong do:

R!'vaR? doc 1ap 1a hydro, halogen, xyano, metyl, CF3, CHF, CHF,, OCHs,
OCF3, SCH; hodc SCFs3,

R3 12 hydro, CH,CH3 hodc CHs,

R* 14 hydro, (Ci-Cig)alkyl, (C1-Cig)haloalkyl, (Ci1-Cis)xyanoalkyl, (C»-
Cis)alkenyl, (C>-Cig)alkynyl, (C3-Crz)xycloalkyl, (Cs-Ciz)xycloalkenyl, —aryl,
heteroaryl, (Ci-Cig)alkoxy-(Ci-Cig)alkyl, (Ci-Cis)haloalkoxy-(Ci-Cis)alkyl, (Ci-
Cis)alkoxy-(Ci-Cig)haloalkyl, (Ci-Cisg)alkylthio-(Ci-Cis)alkyl, (Ci-Cig)haloalkylthio-
(C1-Cig)alkyl, (C»-Cis)haloalkenyl, (C2-Cig)haloalkynyl, heteroxyclyl-(Ci-Cig)alkyl,
aryl-(Ci-Cig)alkyl, (C3-Ciz)xycloalkyl-(Ci-Cig)alkyl, (Ci-Cis)alkoxycacbonyl-(Ci-
Cig)alkyl, hodc (Ci-Cig)alkoxycacbonyl-(Cs-Ci2)xycloalkyl-(Ci-Cis)alkyl,

nvam  doclaplasd o, 1,2 hoic 3,

ngoai trur etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.
4. Hop chét ¢ cong thirc chung (1) theo diém 1 hodc mudi cia no,

trong do:

R!vaR? doc 1ap 1a hydro, flo, clo, brom, iot, CN, metyl, CF3, CHzF, CHF>,
OCHs3, OCF3, SCH3 hoac SCFs,

R3 12 hydro hodc CHs,

R* 1a hydro, (Ci-Cio)alkyl, (Ci-Cio)haloalkyl, (Ci-Cio)xyanoalkyl, (Co-
Cio)alkenyl, (C2-Cio)alkynyl, (C3-Co)xycloalkyl, (C3-Co)xycloalkenyl, aryl, heteroaryl,
(C1-Cro)alkoxy-(Ci-Cio)alkyl, (Ci-Cio)haloalkoxy-(Ci-Cio)alkyl, (Ci-Cio)alkoxy-(Ci-
Cio)haloalkyl, (Ci-Cio)alkylthio-(C1-Cro)alkyl, (Ci-Cio)haloalkylthio-(Ci-Cio)alkyl,
(Ca2-Cig)haloalkenyl, (C2-Cig)haloalkynyl, heteroxyclyl-(Ci-Cio)alkyl,  aryl-(Ci-
Cioalkyl, (C3-Co)xycloalkyl-(Ci-Cio)alkyl, (Ci-Cio)alkoxycacbonyl-(Ci-Cio)alkyl
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hoic (Ci1-Cip)alkoxycacbonyl-(C3-Co)xycloalkyl-(Ci-Cio)alkyl,
nvam  doclaplasd o, 1,2 hoic 3,
ngoai trir etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.
5. Hop chit c6 cong thirc chung (I) theo diém 1 hoac mubi cia no,
trong do:

R!vaR? doc 1ap 1a hydro, flo, clo, brom, iot, xyano, metyl, CF3;, CHF,
CHF», OCHs, OCF3, SCH3 hodc SCF3,

R3 1a hydro,

R* 14 hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, n-pentyl, phenyl,
benzyl, CHx(4-C1-Ph), CH»(4-F-Ph), CH2(4-OMe-Ph), 2-metoxyetyl, tetrahydrofuran-
2-yl-metyl, tetrahydrofuran-3-ylmetyl, tetrahydropyran-2-ylmetyl, tetrahydropyran-3-
ylmetyl, tetrahydropyran-4-ylmetyl, — metylpropionat-3-yl,  etylpropionat-3-yl,
metylaxetat-2-yl, etylaxetat-2-yl, metylpivalat-2-yl, etylpivalat-3-yl, metyl-2-
metylpropanoat-3-yl, metyl-2,2-dimetylpropanoat-3-yl, etyl-2-metylpropanoat-3-yl,
metyl-2-propanoat-2-yl, etyl-2-propanoat-2-yl, metylaxetat-2-yl, etylaxetat-2-yl,
metyl-1-metylxyclopropancarboxylat-2-yl, etyl-1-metylxyclopropancarboxylat-2-yl, 2-
(dimetylamino)etyl, oxetan-3-yl, (3-metyloxetan-3-yl)metyl, 2,2,2-trifloetyl, 2,2-
difloetyl, 2-floetyl, 2,2,3,3,3-pentaflopropyl, xyclopropylmetyl, 1-xyclopropyletyl, (1-
metylxyclopropyl)metyl, (2,2-dicloxyclopropyl)metyl, (2,2-dimetylxyclopropyl)metyl,
allyl, propargyl (prop-2-yn-1-yl), 2-cloprop-2-en-1-yl, 3-phenylprop-2-yn-1-yl, 3,3-
dicloprop-2-en-1-yl, 3,3-diclo-2-floprop-2-en-1-yl, metylprop-2-yn-1-yl, 2-metylprop-
2-en-1-yl, but-2-en-1-yl, but-3-en-1-yl, but-2-yn-1-yl, but-3-yn-1-yl, 4-clobut-2-yn-1-
yl, 3-metylbut-2-en-1-yl, 3-metylbut-1-en-1-yl, 1-(2E)-1-metylbut-2-en-1-yl, (E)-pent-
3-en-2-yl hodc (Z)-pent-3-en-2-yl, xyclobutylmetyl, xyclopentylmetyl,
xyclohexylmetyl, heptan-2-yl, isobutyl, 1,3-dioxolan-2-ylmetyl hodc 1-etyl-5-metyl-
1H-pyrazol-4-metyl,

nvam  doclaplasdo, 1,2 hodc 3,

ngoai trr etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.
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6. Hop chét c6 cong thirc chung (I) theo diém 1 hodc mubi cia no,
trong do:
(R)),-phenyl 14 cac nhém tir Q-1.1 dén Q-1.53
CIEPYIEE ¢ NG P
Q-1.1 Q-1.2 Q-13 Q-14 Q-1.5
Cl O/ Br Br /©/'
\©/ Cl ©/ Br
Q-1.6 Q-1.7 Q-1.8 Q-1.9 Q-1.10
| I\©/ /@/ CN NC
<g | <y J
Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
/@/ \@/ /@/ ~o0
NC
Q-1.16 Q-1.17 Q-1.18 Q-1.19 Q-1.20
o £F F._O
OO ENES 0|
(0] F’}\F
| ‘ F
Q-1.21 Q-1.22 Q-1.23 Q-1.24 Q-1.25
~g _S gk F__S
OIS
J ‘T' o |
Q-1.26 Q-1.27 Q-1.28 Q-1.29 Q-1.30
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Q/ Cl Ci Cl Cl
Cl
Fe F cl
Q-1.31 Q-1.32 Q-1.33 Q-1.34 Q-1.35
cl o]l F F F
F
Yo |y
cl cl F
Q-1.36 Q-1.37 Q-1.38 Q-1.39 Q-1.40
F F 0 F
F T A O LD
\©\/F F F il
Q-1.41 Q-1.42 Q-1.43 Q-1.44 Q-1.45
Cl Cl Cl F F
S<alNsgNeglilee
e T F ci Cl
Q-1.46 Q-1.47 Q-1.48 Q-1.49 Q-1.50
Cl F\©( Cl\q
\Q/ cl F
F
Q-1.51 Q-1.52 Q-1.53
(R*)m-phenyl 14 cac nhom Q-2.1 dén Q-2.53
F F Cl
Q-2.1 Q-2.2 Q-2.3 Q-2.4 Q-2.5
Cl /@/ Br Br /@/
. Y T .
Q-2.6 Q-2.7 Q-2.8 Q-2.9 Q-2.10
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CN

Q-2.11 Q-2.12 Q-2.13 Q-2.14 Q-2.15
2 JOImP:
Sy U <z
Q-2.16 Q-2.17 Q-2.18 Q-2.19 Q-2.20
/0 F F_ O
ogPe N Iacgirel
| i - FNe
Q-2.21 Q-2.22 Q-2.23 Q-2.24 Q-2.25
~ F F__S
O @ S S AT
<g * ol
Q-2.26 Q-2.27 Q-2.28 Q-2.29 Q-2.30
/@/ cl cl cl cl
FF ol cl Cl
Q-2.31 Q-2.32 Q-2.33 Q-2.34 Q-2.35
cl cl F F F
e X
Cl Cl F F
Q-2.36 Q-2.37 Q-2.38 Q-2.39 Q-2.40
F F _0 F
F gj ~ jg/ F)/©/
0]
\©\/F F @fp il
Q-2.41 Q-2.42 Q-2.43 Q-2.44 Q-2.45
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Cl Cl Ci F F
Fi/@/ F ° cl
FIF
Q-2.46 Q-2.47 Q-2.48 Q-2.49 Q-2.50
\Q/ cl F
F
Q-2.51 Q-2.52 Q-2.53
R3 12 hydro,
va
R* 1a hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, n-pentyl, phenyl,

benzyl, CH2(4-Cl-Ph), CHa(4-F-Ph), CH2(4-OMe-Ph), 2-metoxyetyl, tetrahydrofuran-
2-yl-metyl, tetrahydrofuran-3-ylmetyl, tetrahydropyran-2-ylmetyl, tetrahydropyran-3-
ylmetyl,  tetrahydropyran-4-ylmetyl, = metylpropionat-3-yl,  etylpropionat-3-yl,
metylaxetat-2-yl, etylaxetat-2-yl, metylpivalat-2-yl, etylpivalat-3-yl, metyl-2-
metylpropanoat-3-yl, metyl-2,2-dimetylpropanoat-3-yl, etyl-2-metylpropanoat-3-yl,
metyl-2-propanoat-2-yl, etyl-2-propanoat-2-yl, metylaxetat-2-yl, etylaxetat-2-yl,
metyl-1-metylxyclopropancarboxylat-2-yl, etyl-1-metylxyclopropancarboxylat-2-yl, 2-
(dimetylamino)etyl, oxetan-3-yl, (3-metyloxetan-3-yl)metyl, 2,2,2-trifloetyl, 2,2-
difloetyl, 2-floetyl, 2,2.3,3,3-pentaflopropyl, xyclopropylmetyl, 1-xyclopropyletyl, (1-
metylxyclopropyl)metyl, (2,2-dicloxyclopropyl)metyl, (2,2-dimetylxyclopropyl)metyl,
allyl, propargyl (prop-2-yn-1-yl), 2-cloprop-2-en-1-yl, 3-phenylprop-2-yn-1-yl, 3,3-
dicloprop-2-en-1-yl, 3,3-diclo-2-floprop-2-en-1-yl, metylprop-2-yn-1-yl, 2-metylprop-
2-en-1-yl, but-2-en-1-yl, but-3-en-1-yl, but-2-yn-1-yl, but-3-yn-1-yl, 4-clobut-2-yn-1-
yl, 3-metylbut-2-en-1-yl, 3-metylbut-1-en-1-yl, 1-(2E)-1-metylbut-2-en-1-yl, (E)-pent-
3-en-2-yl hodc (Z)-pent-3-en-2-yl, xyclobutylmetyl, xyclopentylmetyl,
xyclohexylmetyl, heptan-2-yl, isobutyl, 1,3-dioxolan-2-ylmetyl hodc 1-etyl-5-metyl-
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1H-pyrazol-4-mety]l,
ngoai trir etyl [(1,5-diphenyl-1H-1,2,4-triazol-3-yl)oxy]axetat.

7.Ché phém bao vé thuc vat hitru ich hoac cay tréng, dac trung & chd chira it nhat mét
hop chét c6 cong thirc chung (I) hodc mubi cta no theo diém bt ky trong sb cac diém

tir 1 dén 6 két hop véi cac ché pham héa nong khéc va tiiy ¥ céc chat phu trg phoi ché.
8. Ché phim theo diém 7, chira it nhat mot thude diét co.

9. Phuong phéap lam giam tac dung gay doc trén thuc vat cia thudc diét sinh vat gay hai
1én thuc vat hodc cay tréng hitu ich béng cach st dung mot hodc nhiéu hop chét theo

diém 1-6 hodc ché pham theo diém 7 hoic 8.

10. Phuong phap lam giam tac dung gay doc trén thuc vat cua thudc diét sinh vat gay
hai 1én thuc vat hoac cay tréng hitu ich, dac trung ¢ chd mot hodc nhiéu hop chét c6
cong thirc chung (I) theo sang ché theo diém bat ky trong sb cac diém tir 1 dén 6 dé
dung chung v6i thude diét sinh vét gay hai dugc trién khai dong thoi hodc theo trinh ty
bét ky vai thude diét sinh vat gy hai.

11. Phuong phép theo diém 10, trong d6 thude diét sinh vat gdy hai 1a mot hodc nhiéu
thude diét co.

12. Phwong phép theo diém 10 hodc 11, dic trung & chd hop chét ¢6 cong thire (I) hoic
mudi cta no theo diém 1 dén 6 duoc dung cho thuc vét, phén cua thuc vat, hoac hat

hodc nguyén li€u hat cia no.
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