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carbocyclic ring compounds having pesticidal activity.

A compound of formula (1), or a sait thereof, whereinnis O, 1 or 2;
and R is a group of formulae (l1) to (XX!), wherein: the S(O)nCH2CH2CH=CF2
group is at least one of R1 (when attached to a carbon atom), R2, R3, R4, R5
or R6; R1 (when attached to carbon atom), R2, R3, R4, R5 and R6 are each
independently hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, alkynyl, cycloalkyl, alkylcycloalkyl, alkoxy, alkenyloxy, alkynyloxy,
hydroxyalkyl, alkoxyalkyl, optionally substituted aryl, optionally substituted
arylalkyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optional substituted aryloxy, optionally substituted arylalkoxy,
optionally substituted aryloxyalkyl, optionally substituted heteroaryloxy, -
optionally substituted heteroaryialkoxy, optionally ~ substituted
“heferoaryloxyalkyl, haloalkyl, haloalkenyl, haloalkynyl, haloalkoxy,
haloatkenyloxy, haloalkynyloxy, halogen, hydroxy, cyano, nitro, -NR7RS, -
NR7CORS8, -NR7CSR8, -NR7S02R8, -N(SO2R7)(SO2R8), -COR7, -
CONR7RS,-alkyICONR7R8, CR7NR8, -COOR7, -OCOR7, -SR7, -SOR7,
SO2R7, -alkylSR7, alkylSOR7, alkySO2R7, -OSO2R7, -SO2NR7RS8, -
CSNR7R8, SiR7R8R9,-OCH2CO2R7, -OCH2CH2COR7, -CONR7SO2RS, -
alkyICONR7S02R8, -NHCONR7RS, -NHCSNR7RS, or an adjacent pair of R1,

!
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.Abrégé (sulte):

‘R2, R3, R4, RS and R6 when taken together form a fused 5- or 6-membered
carbocyclic or heterocyclic ring; R1 (when attached to a nitrogen atom)is
hydrogen, optionally subsituted alkyl, cycloalkyl, alkylcycloatkyl, hydroxyalkyl,
alkoxyalkyl, optionally substituted aryl, optionally substituted arylalkyl,
optionally substituted aryloxyalky!, optionally substituted heteroaryl, optionally
substituted heteroarylakyl, optionally substituted heteroaryloxyalkyl, haloalkyl,
hydroxy, cyano, nitro, -NR7R8, -NR7CORS8, NR7CSR8, -NR7COORS,
NR7S0O2R8, -N(SO2R7)(SO2R8), -COR7, -CONR7RS8, -alkylICONR7RS,
CR7NRS8, COOR7, -OCOR7, -SOR7, -SO2R7, -alkylSR7, -alkylSOR7,
alkylSO2R7, -OSO2R7, -SO2NR7NR8, -SR7, -SOR7, -SO2R7, -CSNRTRS, -
SiR7R8R7, -OCH2CO2R7, -OCH2CH2CO2R7, -CONR7SO2R8, -
alkyICONR7SO2R8, -NHCOR7RS, or -NHCSR7RS8; and R7, R8 and R9 are
each independently hydrogen, optionally substituted alkyl, optionally
substituted alkenyl, alkynyl, optionally substituted aryl or optionally substituted
arylalkyl, haloalkyl, haloalkenyl, haloalkynyl, halogen, or hydroxy.
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d heterocyclic or carbecyclic ring

(4,4—D1f]uorobut~3~eny1th1o)-subst1tute
compounds having pesticidal activity

The present invention reiates 1o novel heterocyclic and phenyl derivarives having
nematicidal. insecticidal and acaricidal acuvity. 1o processes for their preparation. to
compositions containing them. and to methods for killing or controlling nemarode. insect or
acarid pests using them,

According 1o the present invention there is provided a compound of formula (. or a
salt thereof. wherein n is 0. ] or2;andRis a group of formula (1) to (XXI), whezein:

the S(O)nCH2CH2CH=CF? group is at least one of R1 (when amached 1o a carbon
arom), R2. R3, R4, RS or R6;

R1 (when artached 10 a carbon atom), R2. R3. R4, RS and R6 are each independently
hydrogen. opticnally substirured alkyl, optionally substinxted alkenyl, alkynyl, cycloalkyl,
alkylcycloalkyl, alkoxy, alkenyloxy, alkynvioxy, hydroxyalkyl, alkoxvalkyl, optionally
substinnted aryi, optionally substituted arylalkyl, optionally substituted heteroaryl, optionally
substinted heteroarylalky], optionally substinned aryloxy, optionally substitited arylalkoxy,
optionally substinuted aryloxyalkyl, optionally substituted heteroaryloxy, optionally
substituted heteroarylalkoxy, optionally substituted heteroaryloxyalkyl, haloalkyl, haloalkenyl,
}xﬂoaﬂqnxyhlxﬂoalkoxy,hakxﬂkcnydoxy,}uﬂoauqnudoxy, halogen, hydroxy, cyvano, nitro,
-NR7R8, -NR7CORS, -NR7CSRS, -NR7SO2RS, -N(SO2R7XSO2R8), -COR7, -CONR7RS,
-alkvICONR7RS, -CR7NR: . -COOR?7, -OCOR?7, -SR7, -SOR7, -SO2R7, -alkylSR7,
-2lkvISORY, -alkyISO2RY. -0SO2R7, -SO2NRTRS, -CSNR7RS, -SIR7RSRY, -OCH2CO2R7,
-OCH2CH2CO2R7, -CONR7SO2RS, -alkylCONR7SO2RS, -NHCONR7RS, -NHCSNR7RS,
Or an adjacent pair of R], R2. R3. R4, RS and R6 when taken together form a fused 5- or =
@mmmxmdaﬁmqmmuxhaamygkrmg

RI (when amached to a nitrogen atom) is hydrogen, optionally substituted alkyl,
cycloalkyl, alkyicycloalkyi, hydroxyalkyl, alkoxyalkyl, optionally substiuned aryl, optionally
substinnted arylalkyl, optionaily substituted aryloxyalkyl, optionally substituted heteroaryl,
optionally substinred heteroarvlalkyl, optionallv substituted heteroaryloxyalkyl, haloalkyl,
hydroxy, cvano. nitro. -NR7RS, -NR7COR8. NR7CSRS, -NR7COORS, -NR7SO2RS.

-N( SO2R7XSO2RS), -COR7, -CONR7RS. -alkvICONR7RS, -CR7NRS, -COOR7, -OCOR7,
-SOR7. -SO2R7. -alkyISR7. -alkvISOR7. -alkvISO2R7, -OSO2R7. -SO2NR7NRS, -SR7.
-SOR7. -SO2R7, -CSNR7RS. -SIR7R8R7. -OCH2CO2R7, -OCH2CH2CO2R7,
-CONR7SO2RS. -alkvICONR7SO2RS. - NHCORT7RS. or -NHCSR7RS: and
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R7,R8 and R9 are each independently hvdrogen. optionally substitzed aliyvl.
optionally substituted alkenyl, alkynyl. optionally substinzted aryl. optionally substittized
arylalkyl, haloalkyl, haloalkenyl, haloalkynyl, halogen. or hvdroxy.

We would explain that, for ease of reference only, the substituents on the R oup
have been named in accordance with their position on this R group. For example. when R

“has the formula (I, substituents R2, R3, R4 and RS are in positions 2, 3, 4, and 5,
respectively, on the ring. For the avoidance of doubt, the -S(O)nCH2CH2CH=CF? goup can
be at any of the substitent positions indicated by R] (when attached to a carbon atom) to
R6.

When any one of RI to R is an alkyl group, or contains an alkyl moiety, it may be
*Smaight or branched chain and is preferably C1-6 alkyl, even more preferably C1-4 alkyl, for
example methyl, ethyl, propyl, iso-propyl, n-buty, iso-buryl, sec-butyl or t-butyl. When the
alkyl group is acting as a "linking" group, ie R-alkyl- |, for example in R-alkyISR7, Ci<4

alkyl or C1-2 alkyl are particularly preferred.

When any one of R1 to RS is a substituted alkyl group, or contains a substintted alky]

lSmoicty, it may comprise one or more subsitutents chosen from halogen, nitro, cyano, -
COORY7 or a salt thereof, hydroxy, alkoxy, alkoxyirmino, alkoxycarbony], carbarmoyl, mono-
or di-alkylcarbamoyl, amino, mono- or di-alkylamino, acylamido (preferably C1-6
acylamido), aﬂcancsulfonyl, and arylsulfonyl, which may itself be substituted with halogen.
alkoxy or nitro.

20 When any one of R1 to RS js an alkenyl or alkynyl group, or contains an alkeny] or
alkynyl moiety, it may be straight or branched chain and 1s preferably C2-6 alkenyl or C2-6
alkynyl, even more preferably C2-4 alkenyl or C2-4 alkynyl, for example vinyl, allyl,
but-3-enyl, 3-mcthyl-bm-3-cnyl, cthyny! or propargyl.

When any one of R1 to RS is a substituted alkenyl £roup, or contains a substitited

2Salkcnyl moiety, it may comprise one or more subsitutents chosen from halogen, COOR7 or a
salt thereof, hydroxy, nitro and cyano, |

When any one of R1 to R6 is a cycloalkyl or alkylcycloalkyl group, or contains a
cycloalkyl or alkyleycloalkyl moiety, it is preferably C3-6 cycloalkyl or C4-7 alkylcycloalkyl,
for example, cyclopropyl, cyclopentyl, cyclohexyl or methylcyclopropyl.

20 When any one of R] to R6 is an alkoxy, alkenyloxy, alkynyloxy or alkoxyalkyl
ETOUp, or contains such a moiety, it is preferably C1-6 alkoxy, for example, methoxy,
ethoxy, n-propoxy, 1so-propoxy, n-butoxy, iso-butoxy, sec-butoxy and t-butoxy; C2-6
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-3.
alkenyloxy, for example, vinyloxy, allyloxy. but-3-envloxy and 3-methyibut-3-enyloxy; C2-6
alkynyloxy, for example, pmﬁxgvloxyz C2-6 monoalkoxyalkyl, for example,
methoxymethyl, methoxyethyl and ethoxymethyl; or C3-6 dialkoxvalkyl. for example,
dimethoxymethy! and diethoxymethyl.

When any one of R1 to R9 is aryl, or contains an ary| moiety, it is preferably C6-10

° aryl, more preferably it is phenyl. When any one of R1 to R9 is arylalkyl, it is preferably Cé-
10 aryl-methyl or C6-10 aryl-ethyl, even more preferably benzyl or phenethyl.

When any one of R1 to R6 is heteroaryl, or contains a heteroaryl moiety, it is
preferably a 5 or 6 membered ring containing at least one O, N or S atom as the heteroatom,
for example, pyridine, pyrrole, pyrazine, furan or thiophene. When any one of R] to R6 s

° heteroarylalkyl, it is preferably heteroaryl-C1-2 alkyl,

When any one of R1 to R9 is a substituted aryl, arylalkyl, heteroaryl, or
heteroarylalkyl group, it may comprise one or more substituents chosen from alkyl, alkoxy,
haloalkyl, halogen, hydroxy, COOR?7 (or a salt thereof), aminosulfonyl, Cyano or nitro,

s Examples of these groups are 4-methylphenyl, 4-chlorophenyl, 4-fluorophenyl, 4-nitropheny,
3-triﬂuoromcthylphcnyl, 4-trifluoromethylphenyl, 4-aminosulfonylphenyl, 4-chlorobenzyl,
4-fluorobenzyl, 3-trifluoromethylbenzy!, 4-triflucromethylbenzyl, 4-nitrobenzy! and
4-methylbenzyl.

~ When any one of R1 to R6 is a aryloxy or arylalkoxy group, it is preferably phenoxy,

20 benzyloxy or phenethoxy.

When any one of R1 to R6 is a substituted aryloxy, arylalkoxy, heteroaryloxy or
heteroarylalkoxy group, it may comprise one or more substituents chosen from alkyl, alkoxy,
haloalkyl, hydroxy, Cyano or nitro. Examples of these groups are  4-methylphenoxy,
4-chlorophenoxy, 4-fluorophenoxy, 4—m'trophquy, 3—!1iﬂuoromethylphmoxy,

b 4trifluoromethylphenoxy 4-chlorobenzyloxy, 4-fluorobenzyloxy, 3-trifluoromethylbenzyloxy,
4-uiﬂuommethylbmzyloxy, 4-nitrobenzyloxy and 4-methylbenzyloxy.

When any one of R1 to R9 is halogen, or contains a halogen moiety, it is preferably
fluorine, chlorine, bromine or iodine. Even more preferably, it is fluorine, chlorine or
bromine. .

When any one of R1 to R9 is a haloalkyL haloalkenyl or haloalkynyl group, it may

contain one or more halogen atoms, preferably chiorine, fluorine or bromine. Examples of

these groups are fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyi, 2-fluoroethyl, 2,2 2-trifluoroethyl, pentafluoroethyl, 2, 2-difluoroethenyl,

30
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3.3-dichloroprop-2-enyl, 2~chloroprop-2-envl. 3,4.4-trifluorobut-3-enyl, 4-flucrobut-3-envl.
+é-difluorobut-3-enyl and 3-methyl-4 4-difluorobut-3-enyl,

When any one of R1 to R6 is a haloalkoxy group, a haloalkenyloxy group or a
haloalkynvloxy group, it may contain one or more halogen atoms, preferably chiorine,
fluorine or bromine. Examples of the preferred  C1-6 alkoxy, C2-6 alkenvioxy and C2-6
alkynyloxy groups are trichloromethoxy, ﬂuommcthqu, diflucromethoxy, trifluoromethoxy,
2-fluoroethoxy, 2.2, 2-trifluoroethoxy, pentafluoroethoxy, 1,1,2. 2-tetrafluoroethoxy,
2.2-difluoroethenyloxy, 3,4,4—-triﬂuorobut-3-myloxy, 4-fluorobut-3-enyloxy,
4.4-difluorobut-3-enyloxy, 3-methyl-4,4-difluorobut-3-enyloxy, 2~chloroprop-2-enyloxv and
3,3-djcmoroprop-2-myloxy.

When any one of R] to R6 is the group -NR7RS, it is preferably -NH2; a mono-
alkylamino group, for example, methylamino and cthylamino; or a di-alkylamino group, for
example, dimethylamino and diethylamino.

When any one of R1 to R6 is the group -NR7CORS, it is preferably -NHCHQ:; a C2-6
acylamino group, for example -NHCOCH3, -NHCOC2HS; or benzamido, which may be
substituted with one or more substitucnts chosen from halogen, for example, chiorine,
fluorine and bromine; alkyl, for example, methyl and ethyl; alkoxy, for example, methoxy
and cthoxy; haloalkyl, for example, chloromethyl, fluoromethyl, trifluoromethyl and
2,2, 2-trifluorocthyt; haloalkoxy, for example, trifluoromethoxy and 2,2,2-trifluoroethoxy;
hydroxy; cyano and nitro.

When any one of R] to R6 is -NR7CSR8, R7 and RS are preferably alkyl, for
example methyl and ethyl.

When any one of Rl to RS is the group -NR7SO2RS, it is preferably an
alkanesulfonamido group, for example, -NHSO2CH3 and -NHSO2C2H5.

When any one of Rl to R6 is the group -N(SO2R7)SO2RS), it is preferably a
di(alkanesulfonyl)amino group, for example, -N(SO2CH3)2 and -N(SO2C2H5)2.

When any one of R] to R6 is the group -COR7, it is preferably a C1-6 acyl group; or
an optionally substituted benzoy] group. The benzoyl may be substinted with one or more
substituents chosen from halogen, for example, chlorine, fluorine and bromine; alkyl, for |
example, methy! and ethyl; alkoxy. for example, methoxy and ethoxy; haloalkyl, for example,
chloromethyl, fluoromethyl, triflucromethyl and 2,2 2-trifluoroethyl; haloalkoxy, for
example, trifluoromethoxy and 2,2, 2-trifluoroethoxy; hydroxy; cyano and nitro. Examples of
preferred -COR7 groups are acetyl, propionyl, n-butanoyl, 4~chlorobenzoyl, 4-fluorobenzov.
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4-bromobenzoyl, 4-methylbenzoy! and 4-trifluoromethylbenzoy!.

When any one of R1 to R6 is the group -CONRTRS, it is preferably -CONH2; an
N-alkyl-carboxamido group, for example -CONHCH3, -CONHC2HS and
-CONHCH2CH2CH3; or an N,N-dialkyl-carboxamido group, for example -CON(CH3)2,
-CON(CH3XC2HS) and -CON(C2H5)2.

> When any one of R1 to R6 is the group -alkylCONRTRS, it is preferably -C1-4
alkylCONR7RS.

When any one of more of R1 to R6 is the group -CR7NRS, it is preferably
-CH=NOH.

When any one of R1 to R6 is the group -COORY, it is preferably -COOH; an

10 alkoxycarbonyl group, for example methoxycarbonyl and cthoxycarbonyl; or a
haloalkcnyloxycarbonyl group, for example 3,4,4-u-iﬂuorobm-3-myloxycarbonyl,
4—ﬂuorobm—3-enyloxycmbonyl, 4,4-difluorobut-3-enyloxycarbony! and
3-mcthyl-4,4—diﬂuorobut-3-myloxy<mbonyl.

When any one of R1 to R6 is the group -OCORY7, it is preferably a C2-6 acyloxy
group, for example -OCOCHS3 and -OCOC2H5; or an optionally substituted benzoyloxy
group.  The benzoyloxy group may comprise one or more substituents chosen from halogen,
for example, chlorine, fluorine and bromine; alkyl, for example, methyl and ethyl; alkoxy,
for example, methoxy and ethoxy; haloalkyl, for example, chloromethyl, fluoromethyl,
trifluoromethyl and 2,2, 2-trifluoroethyl; haloalkoxy, for example, trifluoromethoxy and
20 2,2.2-trifluoroet .oxy; hydroxy; cyano; and nitro.

When any one of R1 to R6 is the group -SR7, R7 is preferably hydrogen, optionally
subsituted alkyl, optionally substituted alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl,
optionally substiuted aryl, or optionally substituted arylalkyl. Examples of the preferred Cl-6
alkylthio (C1+4 alkyl being especially preferred), C2-6 alkenylthio or C2-6 alkynylthio groups

** are methylthio, ethylthio, n-propylthio, iso-propylthio, n-butylthio, iso-butylthio,
sec-butylthio, t-butylthio, allylthio, but-3-enylthio, 3-methylbut-3-enylthio and propargylthio.
Examples of the preferred C1-6 haloalkylthio (C1-4 alkyl being especially preferred), C2-6
haloalkenylthio or C2-6 haloalkynylthio groups are fluoromethylthio, diflucromethylthio, .

T trifluoromethylthio, trichloromethylthio, 2-fluoroethylthio, 2,2 2-trifluoroethylthio,
3-fluoro-n-propyithio, pentafluoroethylthio, 2~chloroprop-2-enyithio,
3,3-didﬂompmp—2—enylthio, 3,4,4-triflucrobut-3-enylthio, 4-fluorobut-3-enylthio,
4.4-difluorobwt-3-enylthio and 3-methyl-4,4-difluorobut-3-enylthio. An example of the

15



-6 - 010374

preferred  C6-10 arylthio and C6-10 aryl-C1-2alkylthio groups is 3-trifluoromethylbenzylthio.

When any one of R1 t0 R6 is the group -SORY7, it is preferably an alkanesulfinyl.
alkenylsulfinyl or alkynylsulfinyl group, for example methanesulfinvl or ethanesulfinyvl; or a
haloalkanesulfiny], haloalkenylsulfiny! or haloalkynylsulfinyl group, for example
trifluoromethanesulfinyl. In another preferred embodiment -SOR?7 is preferably -SOF, -SORB:

> or -SOCI.

When any one of R1 to R6 is the group -SO2R7, it is preferably an alkanesulfonyl,
alkenylsulfonyl, alkynylsulfonyl, a haloalkanesulfonyl, haloalkenylsulfonyl,
haloalkynylsulfonyl group; or an optionally substituted benzenesulfonyl group. The
benzenesulfonyl Eroup may comprise one or more substituents chosen from halogen, for

10 example, chlorine, fluorine and bromine; alkyl, for example, methyl and ethyl; alkoxy, for
example, methoxy and cthoxy; haloalkyl, for example, chloromethyl, fluoromethyl,
trifluoromethyl and 2,2, 2-trifluorocthyl; haloalkoxy such as trifluoromethoxy and
2.2, 2-trifluoroethoxy; hydroxy; cyano and nitro. Examples of such groups are
methanesulfonyl, ethanesulfonyl, uiﬂuoromcthancxulfonyl, and 4-methylbenzenesulfonyl. In

"% another preferred embodimen -SO2R?7 is preferably -SO2F, -SO2Br or -SO2C.

It will thus be appreciated that the R group of formula (II) to (XXI) can comprise
more than one -S(O)nCH2CH2CH=CE? group. Preferably the R group contains one or two
such substituents.

When any one of R1 to R6 is the group -OSO2R7, it is preferably an

20 alkanesulfonyloxy goup or an optionally substituted benzenesulfonylos:y group. The
benzenesulfonyl may be substituted with one or more substituents chosen from halogen, for
example, chlorine, fluorine and bromine; alkyl, for example, methyl and ethyl; alkoxy, for
example, methoxy and ethoxy; haloalkyl, for example, chioromethyl, fluoromethyl,
trifluoromethyl and 2,2,2-trifluoroethyl; haloalkoxy, for example, trifluoromethoxy and

252,2,2-triﬂuoro<:thoxy; hydroxy; cyano; and nitro.

When any one of R1 to R6 s the group -SO2NR7RS, it is preferably -SO2NH?2; an
alkylaminosulfonyl goup, for example, -SO2NHCHS and -SO2NHC2HS; or a
dialkylaminosulfonyl group, for example, -SO2N(CH3)2 and -SO2N(C2H5)2.

When any one of R1 to R is the group -CSNR7RS it is preferably -CSNH2,

>0 _CSNHCHS o -CSN(CH3)2.

When any one of RI to R6 is the group -SiR7R8RY, it is preferably a triatkylsilyl

group, for example, trimethylsilyl and triethylsilyl.
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When any one of R1 to R6 is the group -OCH2CO2RY, it is preferably an
alkoxycarbonylmethoxy group, for example, methoxycarbonylmethoxy and
ethoxycarbonylmethoxy.

When any one of R to R6 is the group -OCH2CH2CO2R7, it is preferably a
alkoxycarbonylethoxy group, for example, methoxycarbonylethoxy and ethoxycarbonylethoxy.

5 When any one of R] 1o R6 is the group -CONR7SO2RS, it is preferably an
N-alkanesulfonylcarboxamido group or an N- alkyl-N-alkanesulfonylcarboxamido group, for
example, N-(methanesulfony])-carboxamido and N-methyl-N-(methanesulfonyl)carboxamido.
When any one or more of R to R6 is the group -alkylCONR7SO2RS, R7 and RS are
preferably alkyl groups, for example, ethyl and methyl.
When any one of R] to R js -NHCONR7RS, R7 and RS are preferably alkyl groups,
for example, ethyl and methyl.
When any one of R1 to R is -NHCSNR7RS, R7 and RS are preferably alkyl groups,
for example, ethyl and methyl.
Whmanadjaomrpairole,Rz,RB, R4, RS and R6 taken together form a fissed §-
or 6-membered carbocyclic or heterocyclic ring, preferably containing two OXygen atoms, the
pair of substituents taken together is preferably (CH2)3-, «CH2)4-, -CH=CH-CH=CH-,
-O-CH2-O-, optionally substituted with one or two halogen atoms or methyl groups, for
example -O-CHF-O- or -O-CF2-O-, -O-CH(CH3)-0-, -O-C(CH3)2-0- or -O-(CH2)2-O-.
According to an especially preferred embodiment of the present invention R1 (when
®2.tached 0 a carbon atom) o R6 are each independently hydrogen; nitro; halogen; cyano:
“CH=NOH; C1-4 alkyl; C14 haloalkyl; C14 alkenyl; C14 haloalkenyl; cyclopropyi:
Rydroxy; C1-4 alkoxy; C24 alkoxyalkyl; -COOH: C24 alkoxycarbonyl; C2-4
haloalkenyloxycarbonyl; -CONH2; mono or di-C1-2 alkylaminocarbonyl; C2-4
alkanecarbonyl; -CONHS02 C14 alkyl preferably -CONHSO2CH3; phenyl optionally
mono- or di- substituted with groups independently chosen from halogen, nitro, C1-4 alkyl,
C14 alkoxy or aminosulfonyl; benzyl optionally mono- or di- substituted with groups
independently chosen from halogen, nitro, C1-4 alkyl or C14 alkoxy; phenoxy optionally
mono- or di- substituted with groups independently chosen from halogen, cyano, C1-4 alkyl
or C14 alkoxy; amino optionally mono- or di- substituted with C]14 alkyl groups; -SH: Cl~
alkylthio; benzylthio optionally mono. or di. substituted with groups independently chosen
from halogen or C14 haloalkyl; C14 alkenylthio; C2-4 haloalkenylthio; a second
S(OmCH2CH2CH=CF> group; Cl1-4 alkanesulfonyl; C1-4 haloalkanesulfonyl; fluorosulfonyl;

10
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mono- or di- C1-4 alkylsulfamoyl; a 5 or 6 membered heteroaryl group. for example, furyl,
pyrazinyl, pyridinyl or thienyl, optionally substituted with halogen: or any adiacent pair forms
a fused 5- or 6- carbocyclic or heterocyclic ring; and
R1 (when attached to a nitrogen atom) is hydrogen; nitro; cyano; -CH=NOH: C]-$
alkyl; C1-4 haloalkyl; Cyclopropyl; hydroxy; -COOH; C2-4 alkoxycarbonyl; C2
Shaloalkmyloxycxtrbonyl; -CONH2; mono or di-C]-2 alkylaminocarbonyl; C2-4
alkanecarbonyl; <CONHSO2 C]-4 alkyl, preferably -CONHSO2CHS3; pheny! optionally
mono- or di- substituted with groups independently chosen from halogen, nitro, C1-4 alkyl.
Cl-4 alkoxy or aminosulfonyl; benzyl optionally mono- or di- substitted with groups
independently chosen from halogen, nitro, C14 alkyl or C1-4 alkoxy; phenoxy optionally
%mono- or di- substituted with groups indcpcndchtly chosen from halogen, cyano, C1— alkyl
or Cl-4 alkoxy; amino optionally mono- or di- substituted with C]-4 alkyl groups; -SH: C1-4
alkylthio; benzylthio optionally mono- or di- substinted with groups independently chosen
from halogen or C14 haloalkyl; C1-4 alkenylthio; C24 haloalkenylthio; a second
S(OnCH2CH2CH=CF2 group; C1-4 alkanesulfonyl; C1-4 haloalkanesulfony!; fluorosulfony;
*>mono- or di- C1-4 alkylsulfamoyl; a 5 or 6 membered heteroaryl group, for example, furyl,
pyrazinyl, pyridinyl or thienyl, optionally substituted with halogen.
The following Tables give examples of compounds according to the invention.

Examples of compounds of Formula (IT) according to the invention are set R, R,
out in Table II. M\

20 R ™o R,
TABLE I

No. R2 R3 R4 RS
L1 2-SCH2CH2CH=CF2 3-H 4H 5H

U2 2-SOCH2CH2CH=CFo 3-H 4H s-H
I3  2-SO2CHXCH2CH=CF2 3.1 4H 5-H
04  2-SCHXCH2CH=CF2 3-H 4H 5-CH3
L5  2-SOCH2CH2CH=CF2 3.4 4-H 5-CH3
06 2-SO2CHXCH2CH=CF? 3.4 4H 5-CH3

7 2o 3-SCH2CH2CH=CF? 4H 5-H
0.8 2-CH3 | 3-SOCH2CH2CH=CF2  4.H 5-H

09 2.cm3 3-SO2CH2CH2CH=CF2  4-H >-H
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Examples of compounds of Formula (I) according to the Invention are set R, R,
out in Table III. /m

R Ng R,
TABLE I
°No. R2 R3 R4 Rs
O.1  2-SCH2CH2CH=CE> 3-H 4H 5-H
M2 2-SOCH2CH2CH=CF2 3.1 4H S-H
M3 2-SO2CH2CH2CH=CR2 3. 4H 5-H
M4 2-SCH2CH2CH=CF> 3-H 4H 5-CHO
0 ms 2-SCH2CH2CH=CF2 3-H 4H 5-CH20H
0.6 2-SCH2CH2CH=CE> 3-H 4H (E) 5-CH=NOH
0.7  2-SCH2CH2CH=CE> 3-H 4H (Z) 5-CH=NOH
I8  2-SCH2CH2CH=CF> 3-H 4H 5-CN
9  2-SCH2CH2CH-CE> 3-H 4H 5-C0CH3
> m10 2-SCH2CH2CH=CF> 3-H -CH=CH-CH=CH-
ML11 2-SOCH2CH2CH=CFz 3.1 -CH=CH-CH=CH-
ML.12 2-S02CH2CH2CH-CR2 3.4 -CH=CH-CH=CH-

Examples of compounds of Formu'a (TV) according to th= invention are set R, R,

20 out in Table IV, R\
N P =r,
TABLE IV

No. RB R4 RS

> v 3-C6HS 4H 5-SCH2CH2CH=CE2
V.2 3-C6H5 4H 5-SOCH2CH2CH=CE?
V.3 3-C6H5 4H 5-SO2CH2CH2CH=CF2
V4 3-CN 4H 5-SCH2CH2CH=CF2
V.5 3l 4H 5-SCH2CH2CH=CF2

*% 1ve 3-CF3 4-H 5-SCH2CH2CH=CF2
V.7 3-CH3 4-CONH2 5-SCH2CH2CH=CF2

Iv.g 3-CH3 4-COOCH2CH3 5-SCH2CH2CH=CF2
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IvV9 3-CH3 4-COOH 5-SCH2CH2CH=CF2
V.10 3-CH3 4H 5-SCH2CH2CH=CF2
V.11 3-H 4-Cl 5-SCH2CH2CH=CF2
V.12 3-H 4-CN 5-SCH2CH2CH=CF2
V.13 3-H 4-CN 5-SOCH2CH2CH=CF2
5 IV.14 3-H 4-CN 5-SO2CH2CH2CH=CF?

V.15 3-H 4-CF3 5-SCH2CH2CH=CF?
V.16 3-H 4-H 5-SCH2CH2CH=CF2
V.17 3-H 4-NO2 5-SCH2CH2CH=CF2
V.18 3-H 4-SCH2CH2CH=CF2 5-CN

10 1v.19 3-H 4-SCH2CH2CH=CF2 5-CF3
V.20 3-SCH2CH2CH=CF2  4-H 5-Cl
V.2l 3-SCH2CH2CH=CF2  4(] 5-H
V.22 3-SO2CH2CH2CH=CF2 4-CN 5-SO2CH2CH2CH=CF2
v.23 3+(5-Cl-Fur-2-yl) 4-H 5-SCH2CH2CH=CF2

15 1v24 3-5-Cl-Fur-2-yl) 4-H 5-SO2CH2CH2CH=CF2
IV.2s 3Thien-2-yl) 4-H 5-SCH2CH2CH=CF2
V.26 3-(Thien-2-yl) 4-H 5-SO2CH2CH2CH=CF2
Examples of compounds of Formula (V) according to the invention are set R, R,

20 out in Table V., R\

N, S R,
TABLE V

No. R3 R4 R5

25 v 1 3-CF3 4H 5-SCH2CH2CH=CF2
V2 3-Cl 4-CN 5-SCH2CH2CH=CF2
V3 3-Cl 4-H 5-SCH2CH2CH=CF2
V.4 3-Cl 4-H 5-SO2CH2CH2CH=CF?2
Vs 3-H 4-CN 5-SCH2CH2CH=CF2

30ve 3-H 4-CN 5-SO2CH2CH2CH=CF2
V.7 3.H 4-SCH2CH2CH=CF2 5-CF3

V.8

3-H

4-SOCH2CH2CH=CF2 5-CF3
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V.9

V.10
V.11
V.12
V.13
V.14
V.15
V.16

Examples of compounds of Formula (V) according to the invention are set R,

3-H

3-NO2
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF?

=11 -

010374

4-SCH2CH2CH=CF2  5-CN

4-H
4-(Cl
4CN

3-SO2CH2CH2CH=CF2 4-CN

3-SOCH2CH2CH=CF?

4-CN

3-SO2CH2CH2CH=CE? 4-CN

3-SCH2CH2CH=CF2

4+H

out in Table VI.
TABLE V]

No. R2 R4

" VLI 2.SCHRCHRCH-CF 4H
V2 2-SOCH2CH2CH=CF2 4.
VI3 2-SO2CH2CH2CH=CF? 4.4
VI4 2. SCH2CHICH=CE 4-CF3
VL5 2-SO2CHXCHOCH=CF?  4.CF3
VL6  2-SCH2CH2CH=CE 4-CH3
VL7 2-SCH2CH2CH=CED 4CN
VI8 2-SCH2CH2CH=CED 4-CONH2
VL9 2-SCH2CH2CH=CE 4-COOCH2CH3
VLI0  2-S02CHXCHRCH-CF2  4-COOCHRCIR
VLIl 2-SCH2CH2CH=CE 4COOH
VL12  2-SO2CHXCH2CH=CF2? 4.1
VLI3  2-SCH2CH2CH=CE 4H
VL4 2-SO2CH2CH2CH=CR2  4p
VLIS 2-SCH2CH2CH=CE2 4-CH3
VL6 2-SO2CHXCHRCH=CF2  4-C13
VL7  2-SCH2CH2CH=CF2 4H
VLI8  2-SCH2CH2CH=CF) 4H

5-SCH2CH2CH=CF?
5-H
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SO2CHZCH2CH=CF=
5Cl
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VIL.19
VI1.20
VI.2]
V122
VI.23
V1.24
V125
VI1.26
V1.27
V1.28
VI1.29
V1.30
VIL.31
VIL.32
VI1.33

V134

VI35
VL36
V137
VIL.38
V139
V1.40
V141
V142
VI1.43
V1.44
VI1.45
V146
V1.47
V1.48
V1.49
VI.50
VLS1

2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF?2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-H

2-H

2-H

4H
4H
4H
4H
4H
4H
4-CH3

4-H
4-H
4-H
4-CF3

4-CH3
4-H

4-H
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2

010374

5-CF3
3-CN
>-CN

5-CN

5-CN

5-CN
5-COOCH2CH3
5-COOCH2CH3
5-COOCH2CH3
5-COOCH2CH3
5-COOCH3
5-COOCH3
5-COOCH3
5-COOH
5-COOH
5-COOH
5-CONHSO2CH3
5-CONH2
5-CONH2
5-CONH2
5-NO2

5-NQO2

5-NO2

5-SO2F

5-SO2F
5-SO2NH2
5-SO2NH2
5-Br

5-C6H5

4-SOCH2CH2CH=CF2  5-C6H5



V152
VIL53
V1.54
VLS5
V.56

> V157
V158
V159
VL60
VL61

19 vigo
VL63
V64
VL65
VL66
> V167
VL68
VL69
VIL.70
VLTI
2017
VL73
V1.74
VL75
V.76
*> V177
V178
V179
VI.80
V181
*Ovigo
VI.83
V.84

2-H
2-H
2-H
2-H
2-H
2-H
2-CH3
2-CH3
2-CH3

2-CH3
2-H
2-CH3
2-CH3
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H

2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-CH3
2-H
2-H

-
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4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SO2CH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SO2CH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SO2CH2CH2CH=CF?
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF?2
4-SOCH2CH2CH=CF?
4-SO2CH2CH2CH=CF?2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-Br

4-CONH2
4-CONH2

L pe e

-
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5-CF3
5-CF3

5-Cl

5-Cl

5-Cl

5-CN

5-CN

5-CN

5-CN
5-CONH2
5>-CONH2
5-COOCH2CH3
5-COOCH3
5-COOCH3

5-F
5-H

5-H

5-H

5-NO2

5-SO2F

5-SOZNH2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF?2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CE2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2



VL85
V186
V187
V188
V1.89

> V190
VI91
V1.92
VI.93
V1.94
*Ov1.95
VI.96
V197
V1.98
VL9

Y VL10o
VL101
VL102
VI1.103
VL104
*9vL105
VLI06
VL107
VI.108
VL109
*>VL110
VL1
VL112
VL113
VL114
V1115
VL116
VL117

2-H
2-CH3
2-H

2-H

2-H
2-CH3
2-H

2-H

2-H

2-H

2-H

2-H

2-H

2-H

2-H

2-Br
2-C6HS
2-C6H5
2-C6H5
2-CF3
2-CF3
2-Cl
2-CN
2-CN
2-CONH2
2-CONH2
2-CONH2
2-CONH2
2-COOCH2CH3
2-COOCH3
2-COOH

2-F

-14 -

4-CONH2
4-CONH2
4-COOCH2CH3
4-COOCH2CH3
4-COOCH2CH3
4-COOCH3

4-F
4-H
4-H
4-H
4-NQO2
4-NQO2
4-SO2F
4-SO2NH2
4-H
4-H
4-H
4-H
4-H
4-H
4-H
4-H

4-H
4-H
4-H

4-H

4H

4H
4-H

010374

5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF?2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CHRCH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
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VL118 2-NO2 4H 5-SCH2CH2CH=CF>
VL119 2-SO2F 4H 5-SCH2CH2CH=CF2
VLI20 2-SO2NHD2 4H 5-SCH2CH2CH=CF2
Examples of compounds of Formula (VII) according to the invention are set R,
5 3 N
out in Table VII. Rf‘&:)&&
TABLE VI
No. R2 R4 R5
10vh.1 2-SCH2CH2CH=CT2 4-H 5-H
VI2  2-SOCH2CH2CH=CF? 4y 5-H
VI3 2-SO2CH2CHXCH=CF2 4.4 s-H
VIL4  2-SCH2CH2CH=CE 4-CF3 5-H
VILS  2-SO2CH2CH2CH=CF?  4.CF3 5-H
LSvILe 2-SCH2CH2CH=CF? 4-CN 5-H
VIL7  2-SCH2CH2CH=CF> 4-CONH2 5-H
VIL8  2-SCH2CH2CH=CF) 4-COOCH2CH3 5-H
VIL9  2-SO2CH2CH2CH=CF> 4-COOCH2CH3 5-H
VILI0  2-SCH2CH2CH=CE 4-COOH 5-H
“Oym.1g 2-SCH2CH2CH=CF2 4-COOCH2CH3 5-Br
VIL12  2-SO2CH2CH2CH=CF? 4-COOCH2CH3 5-Br
VILI3  2-SCH2CH2CH=CF? 4-COOH 5-Br
VIL14  2-SCH2CH2CH-CE> 4-H 5-Br
VILIS 2-SOCH2CH2CH=CF2 4. 5-Br
2SVIL16 2-SO2CH2CH2CH=CF2  4.H 5-Br
VILI7  2-SCH2CH2CH=CF> 4-H 5-C6H5
VILI8 2-SOCH2CH2CH=CF2 4.4 5-C6HS
VILI9 2-SO2CH2CH2CH=CF? 4.4 5-C6H5
VIL20  2-SCH2CH2CH=CPF) 4-H 5-CF3
v 2-SCH2CH2CH=CF? 4H 5-CH3
VIL2 2-SOCH2CH2CH=CF? 4. 5-CH3

VI1.23 2-SO2CH2CH2CH=CF? 4-H 5-CH3
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VII.47
VIL.48
VI1.49
VIL.50
VIL.S1
VII.52
VIIL.53
VII.54
VIIL.S5
VII.56

2-SCH2CH2CH=CF?2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF?2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CE2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF?2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF?2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF?2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2

-16 -

4H
4-H
4-H
4-CH3

4-H
4-H
4-H

4-H
4-CH3

4-H
4-H
4-H

4-H

4-H
4-H
4-H
4-H
4-H
4-H
4-CH3

4H
4-H
4-CH3

5-CN
5-CONH2
5-CONH2
5-CONH2
5-COOCH2CH3
5-COOCH2CH3
5-COOCH2CH3
5-COOCH3
5-COOCH3
5-COOCH3
5-COOH
5-COOH

5-F

5-NO2

5-NO2

5-NO2

5-SO2F
5-SO2F
5-SO2F
5-SO2F
5-SO2NH2
5-SO2NH2
5-SO2N(CH2CH3)2
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VII.57
VIL.58
VIL.59
VIL.60
VII.61
VII1.62
VII.63
VIL.64
VIIL.65
VIL.66
V.67
VIL.68
VIL.69
VII.70
VII.71
VIL.72
VI1I.73
VII.74
VIL.75
VIL.76
V.77
VII.78
VIL.79
VII.80
VII.81
VII.82
VII.83
VII1.84
VIL8S
VIIL.86
VII.87
VII1.88
VII.89

2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-CH3
2-CH3
2-CH3
2-H
2-CH3
2-H
2-CH3
2-CH3
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H
2-H

-17-

4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF?2
4-SO2CH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SO2CH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOCH2CH2CH=CF2
4-SO2CH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SOZCH2CHZCH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF2
4-SCH2CH2CH=CF?
4-H

4-H

4-H

4-Br

010374

5-CF3

5-CF3

5-Cl

5-Cl

5-Cl

5-CN

5-CN

5-CN

5-CN

5-CONH2

5-CONH2
5-COOCH2CH3
>-COOCH3
5-COOCH3

5-COOH

5-F

5-NO2

3-SO2F

5-SO2NH2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
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VII1.90
VIL.91
VIL.92
VII.93
VII.54
VII.95
VII.96
VIL.97
VIL.98
VII.99
VIL.100
VIL.101
VII.102
VII.103
VII.104
VII.105
VII.106
VIL.107
VIL.108
VII.109
VI.110
VIL.111
VII.112
VII.113
VII.114
VII.115
VII.116
VI.117
VII.118
VII.119
VII.120
VII.121
VII.122

2-H
2-H
2-H
2-CH3
2-H
2-H

2-CH3
2-H
2-H
2-H
2-CH3
2-H
2-H
2-H
2-H
2-H
2-H
2-Br
2-C6H5
2-C6H5
2-C6H5
2-CF3
2-CF3
2-Cl
2-Cl
2-C]
2-CN
2-CN
2-CONH2
2-CONH2

2-CONH2

2-CONH2

- 18 -

4CN

4-CONH2
4-CONH2
4-CONH2
4-CONH2
4-COOCH2CH3
4-COOCH2CH3
4-COOCH2CH3
4-COOCH3

4F
4-NO2
4-NO2
4-SO2F
4-SO2NH2
4-H

4-H

4-H

4-H

4H

4-H

4-H

4-H

4-H

4H

4H
4-H
4-H

010374

5-SCH2CH2CH=CF?
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
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CAO=HOU DY 1020S-§
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HOIXI
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CAO=HDTIDTHOS-S
CIO=HDTUIDUIDZOS-S
CIY=HDTIDTID0S-S
CAO=110eHDTHOS S
CIO=HOTHDTHDZ0S-§
CI0=HOTHOTUID0S-§
CdO=HOTHOTHOS-§
CIO=HOTHOTHDZOS S
CdO=1IDTHOTHOOS S
CJO=HOTHOTHOS-§
CO=HOTHOTHOZOS-§
CIO=HOZTHOTHOOS-§
CdO=HDTHOT 1DS-¢
CO=HDTHOTHOZOS-§
CIO=HOTHOT1DOS-§
CIO=HOTHOTIDS-§
CA0=HOTHOTIDZ0S-§
CIO=HOTHOUIDOS-§
CO=HOTHIOTHOS S
ZdO=HOTHOTHDZOS-§
CIO=HOTIDUID0S-S
CID=HDTHITHOS-§

tHO-t
tHO-¢
tHO-€
¢HO-€
tHO-€
¢HO-€
tHO-¢
tHO-¢
133100
tHO-¢

H-¢

SHOO-|
SHOO"|
SH9O-1
SH9D"|
SH9O-I
SH9O-1
SHOO|
SHOO|
SH9O-1
SH9O-1
SH9D-1
SH9D-]
SHOO-|
SH9O-1
S1190-1
SH9D-1
SH9O"]
SH9O-1
SH9O-1

- SH9D-1

SH9D-1
SH9D-1

Sb1X]
PrIXI
evIX]
WXl
IPIXI
b1 XI
6€1XI
8€1XI
LEIXI
91X
SEIXI
PEIXI
EEIX]
X
IE1XI
0£1'XI
621X

8CIXI

LTIXI
9CIXI
$CTIXI
17494
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CLYSHDTHNTINOS-S
CID-HDTUIDUIDS-S
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CA3=1HDTUIDTIDOS-§
CO=10U DU DS
CID HOTDTHDZOS-S
CdO=110THOTU 1D0S-§
CIO=HDTUIDTHDS-§
CID=HDTHOTIIDZOS S
CIO=HOTUIDUIDOS-§
CdO=110ZHOTHOS-§
CIO=HOTHDTDZOS-§
CIO=HITHOTHDOS-§
CO=HOTDTDS-S
CIO=HOTHOTUIDTOS-S
CIO=HOTHOTHOOS-S
CIO=NOTHOTHOS-S
CIO=HOTHOUIDZOS S
LIO-HOTHOU ID0S-6
CIO=HOTHOTIDS-§
CIO=HDTDTDZOS-S
CIO=HDT DT 1DOS-§

H-
H-p
H-
Hb
H-v
H¥
H-t
H-p
H-¥
H-b
H-t
H-t
H-¥
H¥
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4COS-+
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10
10
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SHZOO00-¢
SHZOO0D-€
SHZO00D-¢
10-¢
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SH9D-|
SH9D-]
SH9D-|
§190-1
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SH9D-|
SHOD-|
SH9D-]
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SH9D-I
SH9O-|
SH9O-|
SH9D-|
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SHOO-|
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991X1
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8r1XI
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H-§

H-¢

H-S

s

H-S

H-s

£40-¢

£40-¢

£40-¢

SHTO00D-§
SHZO00D-§
SHIO00D-§

NO-§

NO-¢

NO-¢
CIO=HDTHOUIDZOS-§
CAO=HOTHOTHOOS-S
CIO=HOTHOTHOS S
C:I9=HOTHOTHOTOS S
CIO=HOTHOTHDOS S
CIO=HOTUDTHDS-S
CAO=HOTDTHOZ0S-S

C4O=HOTHOTHOZOS+
Z40=HOTHITHOOS -+
Z40=HOTHITHOS +
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TI0=HOTHOTHIOS +
CI0=HOTHOTHOS +
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SH9D-1
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aIXI
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SLIX]
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-37.

Examples of compounds of Formula (X) according to the invention are set R,

TABLE X

out in Table X

No R3

X1 3-c-C3H5

X2 3-C=CH

X3 3-C6H5

X4 3-C6H5

X5 3-C6H5

X6 3-CF2H

X7 3-CF3

X8 3-CH(CH3)2

X9 3-CH=CH2

X10 3-CH2Br

X11 3-CH2C6HS

X12 3-CH2C6H5

X13 3-CH2CF3

X14 3-CH2CF3

X15 3-CH2CF3

X16 3-CH2CH=CH2
X17 3-CH2CH2F
X18 3-CH2CH3

X19 3-CH2CN

X20 3-CH2CN

X21 3-CH2CONH2
X222 3-CH2COOCH2CH3
X23 3-CH2N(CH3)2
X24 3-CH2NHCOCH3
X325 3-CH2NHCOOCH3
X26 3-CH20CH3

X227 3-CH20CH3

RS
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2

5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SO2CH2CH2CH=CF2
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X28
X29
X30
X3l
X32
X33
X34
X35
X36
X37
X38
X39
X40
X41
X42
X43
X44
X45
X46
X47
X48
X49
X50
X51
X52
X53
X54
X55
X.56
X57
X.58
X.59
X60

3-CH20H
3-CH20H
3-CH2S02C6H5
3-CH2S02C6Hs

3-CH3

3-CH3

3-CH3

3-COC6HS

3-COCH3
3-CON(CH3)2
3-CONH2
3-CONHCH2C6HS5
3-CONHCH2C6HS
3-CONHCH2CH2CH=CF2
3-CONHCH3
3-CONHSO2CH3
3-COOC6H5
3-COOC6HS
3-COOCGHS
3-COOCH2CH2CH=CE>
3-COOCH2CH2CH=CF?
3-COOCH2CH2CH=CE2
3-COOCH2CH2F
3-COOCH3

3-COOH
3-COSCH2CH2CH=CF2
3-CSNH2

3-H

‘3-H

3-H
3-N(SO2CH3)2
3-NHCH2CH3
3-NHCHO

010374

-38.

5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CE?
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF?
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF?2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF?

'5-SCH2CH2CH=CF2

5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2

' 5-SO2CH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
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X6l
X62
X63
X64
X65
X66
X67
X68
X69
X70
X71
X72
X73
X74
X75
X76
X77
X78
X79
X80
X381
X82
X.83
X 84
X85
X 86
X387
X 88
X389
X 90
X91
X92
X93

3-NHCOOCH3
3-NHCOCF3
3-NHCOCF3
3-NHCOCH3
3-NHCOCH3
3-NHCSCH2CH3
3-NHCSNHCH2CH3
3-NHSO2CH3
3-OCF2CF2H
3-OCF3

3-OCF3
3-OCH2C6HS5
3-OCH2C6HS5
3-OCH2CF3
3-OCH2CF3
3-OCH2CF3
3-OCH2CH=CCI2
3-OCH2CH2CH=CF2
3-OCH2CH2CH=CF2
3-OCH2CH2CH=CF2
3-OCH2CH2F
3-OCH2COOH
3-OCH3
3-OCOC6HS
3-OCOCH3
3-OC6HS

3-OC6H5

3-OC6H5
3-0OSO2CH3
3-0SO2CH3

3-SCF3
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2

-39-

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

5-SOCH2CH2CH=CF2

5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2

5-SCH2CH2CH=CF2

5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-C6HS

5-C6H5



X.94
X.95
X.96
X97
X.98
> X9
X100
X101
X102
X103
X104
X105
X106
X.107
X.108
X109
X110
X111
X112
X113
9% 114
X115
X116
X117
X118
X119
X120
X121
X122
X123
0% 124
X125
X126

10

3-SO2CH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SO2CH2CH2CH-CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SO2CH2CH2CH=CF2

5-CH2C6HS
5-CH2C6H5
5-CH2CF3
5-CH2CHRF
5-CH2C]
5-CH2CN
5-CH20CH3
5-CH20H

5-CH3

5-CH3

5-Cl

5-CN
5-CON(CH3)2
5-COOCH2CH2CH=CF2
5-COOCH2CH2F
5-COOCH3

5-F

5-H
5-N(SO2CH3)2
'5-NHCHO
5-NHCOCF3
5-NHCOOCH3
5-NHSO2CH3
5-NO2
5-OC6HS
5-OCF2H
5-OCF3
5-OCH2CF3
5-OCH2CF3
5-OCH2CF3

. G m L et b bk e et RO S-L Y
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X127
X128
X.129
X.130
X131
X132
X133
X 134
X135
X.136
X137
X138
X139
X.140
X 141
X.142
X 143
X 144
X 145
X.146
X 147
X.148
X.149
X150
X 151
X152
X 153
X 154
X 155
X156
X 157
X.158
X 159

3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF>
3-SCH2CH2CH=CF>
3-SOCH2CH2CH=CF>
3-SO2CH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF?
3-SO2CH2CH2CH=CF?
3-SCH2CH2CH=CF?
3-SO2CH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH3

3-SO2CF3

3-SO2CF3

3-SO2CH3
3-SO2N(CH3 )2
3-SO2NH2
3-SO2NHCH3
3-SO2NHCH3
3-SOCF3

3-SOCF3

3-SOCH3

3-SOCH3
3-(4-CF3-C6H4)
3-(4-CF3-C6H4)
3-(4-CH3-C6H4)
3-(4-CN-C6H4)
3-(4-CONH2-C6H4)
3-(4-CONH2-C6H4)
34(4-NO2-C6H4)

010374

-4] -

5-OCOCH3
5-0S02CH3
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH3

5-SO2CF3
5-SO2CH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SO2CH3

5-SO2CH3
5-SO2N(CH3)2
5-SOCF3
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SO2CH2CH2CH=CF>

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SO2CH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
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5-SCH2CH2CH=CF2

Examples of compounds of Formula (XI) according to the invention are set R,

out in Table XI.
5
No. R3
Xl.1 3-Br
X1.2 3-c-CSH9
1o X1.3 3-c-C5H9
X1.4 3-C=CH
X1.5 3-C6H5
X1.6 3-CGH5
1s X1.7 3-C6H5
X1.8 3-CF2H
X1.9 3-CF3
XI1.10 3-CH=CH2
X111 3-CH=CHCH3
- X1.12 3-CHH=CHCN
X113 3-CH=CHNO2
Xl.14 3-CH{=NOCH3
XL15 3-CH2(3-CF3-C6H4)
XL16 3-CH2(3-CF3-C6H4)
be X1.17 3-CH2C6HS
X1.18 3-CH2C6HS5
XI1.19 3-CH2C6H5
X1.20 3-CH2CF3
X1.21 3-CH2CF3
20 X122 3-CH2CH=CH2
X1.23 3-CH2CH3
X1.24 3-CH2CH3

X1.25 3-CH2(]

TABLE X1

R5
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2

'5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
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X1.26
X1.27
X1.28
x1.29
X1.30
XI.31
X1.32
X1.33
X1.34
X135
X136
X1.37
X1.38
X1.39
X1.40
X141
X142
X1.43
X1.44
X1.45
X1.46
X1.47
X1.48
X1.49
X1.50
X1.51
X1.52
X1.53
X1.54
X155
X1.56
X1.57
X1.58

3-CH20CH2CH3
3-CH20CH3
3-CH20CH3
3-CH20CH3
3-CH20H
3-CH2SCH2CH2CH=CF?
3-CH2S02C6HS
3-CH3

3-CH3

3-CH3

3-Cl

3-Cl

3-CN

3-COC6HS

3-COCH3
3-CON(CH3)2
3-CON(CH3)C2H5
3-CONH2
3-CONHCH2C6HS
3-CONHCH2CH2CH=CF2
3-CONHCH2CH2CH3
3-CONHCEB
3-CONHCH3
3-CONHCH3
3-CONHSO2CH3
3-COOCEHS

-43 .

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2

-5-SCH2CH2CH=CF2

5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

.5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

- 5-SCH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF?2

010374



X1.59
X1.60
X161
X1.62
X1.63

X165
X1.66
X167
X168
05169
X170
XL71
XL72
XL73
Y X174
X175
X176
X177
X178
% X1.79
X1.80
X181
X1.82
X1.83
*> X1.84
X185
X186
X187
X1.88
*% X189
X1.90
X191

3-COOCH2CH2CH=CF2
3-COOCH2CH2F
3-COOCH2CH3
3-COOCH3
3-COOH
3-COSCH2CH2CH=CF2
3-CSNH2

3-F

3-H

3-H

3-H
3-N(SO2CH3)2
3-NHCHO
3-NHCOC2H5
3-NHCOCF3
3-NHCOCH3
3-NHCSCH2CH3
3-NHCSNHCH2CH3
3-NHSO2CH3
3-NC2

3-OC6H5
3-OCF2CF2H
3-OCF2H
3-OCF3
3-OCH2CF3
3-OCH2CF3
3-OCH2CF3
3-OCH2CH=CCR2
3-OCH3
3-OCOC2H5
3-OCOC6H5
3-OCOCH3
3-OS02CH3

- 44 .

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SOCH2CH2CH=CF2

5-SO2CH2CH2CH=CF2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2

010374
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-45.
X1.92 3-SCF3 5-SCH2CH2CH=CF?
X1.93 3-SCH2CH2CH=CF2 5-CF3
X1.94 3-SCH2CH2CH=CF2 5-CH2C6HS5
X1.95 3-SCH2CH2CH=CF2 5-CH2CF3
X1.96 3-SCH2CH2CH=CE? 5-CH2CH=CH?
X1.97 3-SCH2CH2CH=CF2 5-CH2CN
X1.98 3-SCH2CH2CH=CF2 5-CH2CONH2
X1.99 3-SCH2CH2CH=CF? 5-CH2NHCOCHS3
X1.100 3-SCH2CH2CH=CF2 5-CH20CH3
X1.101 3-SCH2CH2CH=CF2 5-CH3
X1.102 3-SCH2CH2CH=CF2 5-Cl
X1.103 3-SCH2CH2CH=CF2 5-CN
X1.104 3-SCH2CH2CH=CF2 5-COOCH3
X1.105 3-SCH2CH2CH=CF2 5-NHCHO
X1.106 3-SCH2CH2CH=CF2 5-OC6H5
X1.107 3-SCH2CH2CH=CF2 5-OCH2CF3
X1.108 3-SCH2CH2CH=CF2 5-0CH3
X1.109 3-SCH2CH2CH=CF2 5-SCH2CH2CH=CF2
X1.110 3-SCH3 5-SCH2CH2CH=CF2
X1111 3-SO2C2H5 5-SCH2CH2CH=CF2
XI.112 3-SO2CF3 5-SCH2CH2CH-CE2
X1.113 3-SO2CH2CH2CH=CF2 5-OCH2CF3
X1.114 3-SO2CH2CH2CH=CF2 5-SCH2CH2CH=CF2
X1115 3-SO2CH2CH2CH=CF?2 5-SOCH2CH2CH=CF2
XI.116 3-SO2F 5-SCH2CH2CH=CF2
XL117 3-SO2N(CH3)2 5-SCH2CH2CH=CF2
X1.118 3-SO2NH2 5-SCH2CH2CH=CF2
XL.119 3-SO2NHCH3 5-SCH2CH2CH=CF2
X1.120 3-SOCF3 5-SCH2CH2CH=CF2
X121 3-SOCH2CH2CH=CF2 5-CH2CN
X122 3-SOCH2CH2CH=CF2 '5-OCH2CF3
X1.123 3-SOCH2CH2CH=CF2 5-SCH2CH2CH=CF2
XI1.124 3-SOCH3 5-SCH2CH2CH=CF2
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X125 3{2-Pyrazinyl) 5-SCH2CH2CH=CF2

X1.126 34(3-F-C6H4) 5-SCH2CH2CH=CF2

X1.127 3+3-NO2-C6H4) 3-SCH2CH2CH=CF2

X1.128 343-NO2-C6H4) 5-SOCH2CH2CH=CF2

X1.129 3+3-NO2-C6H4) 5-SO2CH2CH2CH=CF2

X1.130 3<(4-F-C6H4) 5-SCH2CH2CH=CF2

X131 3+(4-F-C6H4) 5-SOCH2CH2CH=CF2

X1.132 344-F-C6H4) 5-SO2CH2CH2CH=CF2

Examples of compounds of Formula (XI) according to the invention are set /z—%\

out in Table XII. R& ~No7 TR
TABLE X1

No. R2 R5

X1.1 2-SCH2CH2CH=CF2 5-c-C3H5

X2 2-SCH2CH2CH=CF2 5-C=CH

X1.3 2-SCH2CH2CH=CF2 5-C6H5

X4 2-SOCH2CH2CH=CF2 5-C6H5

X1.5 2-SO2CH2CH2CH=CF2 5-C6H5

X1.6 2-SCH2CH2CH=CF2 5-CF2H

X11.7 2-SCH2CH2CH=CF2 5-CF3

X11.8 2-SCH2CH2CH=CF2 5-CH(CH3)2

X119 2-SO2CH2CH2CH=CF2 5-CH(CH3)2

X11.10 2-SCH2CH2CH=CF2 5-CH=CH2

XII.11 2-SCH2CH2CH=CF2 5-CH2(2,6-di F -C6H3)

X112 2-SCH2CH2CH=CF2 5-CH2(4-NO2-C6H4)

X1.13 2-SO2CH2CH2CH=CF2 5-CH2(4-NO2-C6H4)

X114 2-SOCH2CH2CH=CF2 5-CH2(4-OCH3-C6H4)

XIL15 2-S02CH2CH2CH=CF2 '5-CH2(4-OCH3-C6H4)

X1.16 2-SCH2CH2CH=CF2 5-CH2Br

X117 2-SCH2CH2CH=CF2 5-CH2C6HS

X0.18 2-SOCH2CH2CH=CF2 5-CH2C6H5
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X119
X11.20
XI.21
X1.22
XI1.23
XI1.24
XI1.25
XI1.26
X1.27
XI1.28
X1.29
X11.30
X131
XI1.32
X.33
XI1.34
XI1.35
XI1.36
X1.37
X11.38
XI1.39
XI1.40
X1.41
XI.42
X1.43
Xl.44
XI1.45
Xl.46
X11.47
XU.48
X11.49
X11.50
XIL51

2-SO2CH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF?
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF?
2-SO2CH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2

-47.-
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5-CH2C6H5
5-CH2CF3

5-CH2CF3

5-CH2CF3
5-CH2CH(CH3)2
5-CH2CH=CHD
5-CH2CH2CH2CH2CH3
5-CH2CH2CH2CH2CH3
5-CH2CH2CH2CH2CH3
5-CH2CH2CH2CH3
5-CH2CH2CH2CH3
5-CH2CH2CH2CH3
5-CH2CH2CH3
5-CH2CH2CH3
5-CH2CH2CH3
5-CH2CH2F

5-CH2CH3

5-CHRCN

5-CH2CN
5-CH2CONH2
5-CH2COOCH2CH3
5-CH2N(CH3)2

5-CH2NHCOCHS

5-CH2NHCOOCH3
5-CH20CH3
5-CH20CH3
5-CH20H

5-CH20H

5-CH2SO2C6H5
5-CH2SO2C6H5

5-CH3



XIL52
XI1.53
XI0L.54
XIL55
XI1.56
° X157
XI1.58
XI1.59
XI1.60
XIL61
° X162
XIL63
XI164
XIL65
XIL66

15

X11.67
X11.68
X11.69
X11.70
X1.71

20

2

3

X1.72
X1.73
XI1.74
XI1.75
X11.76
° X.77
XI.78
XI1.79
X11.80
0 X11.81

X182

X11.83
XI1.84

2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2

- 48 -

5-COCGHS

5-COCH3
5-CON(CH3)2
5CONH2
5-CONHCH2C6HS
5-CONHCH2C6HS5
5-CONHCH2CH2CH=CF?
5-CONHCH3
5-CONHSO2CH3
5-COOC6HS
5-COOCEHS
5-COOCGHS
5-COOCH2CH2CH=CF2
5-COOCH2CH2CH=CF2
5-COOCH2CH2CH=CF?
5-COOCH2CH2F
5-COOCH2CH3
5-COOCH3

5-COOH
5-COSCH2CH2CH=CF2
5-CSNH2

5-H

5-H

5-H

5-N(SO2CH3)2
5-NHCH2CH3
5-NHCHO
5-NHCOOCH3
5-NHCOCF3
5-NHCOCF3
.5-NHCOCH3
5-NHCOCH3
S-NHCSCH2CH3

010374



X11.85
X11.86
X11.87
X11.88
X11.89

X191
X192
XI1.93
XI1.94
9 X195
XI.96
XIL97
XI1.98
XI1.99
® XI.100
XI1.10]
XI.102
XI1.103
XII.104
29 x11.105
XII.106
XI1.107
XI1.108
XI0.109
**Xm.110
XIL11]
XIL112
XIL113
X114
*Oxmi1s
XIL116
XIL117

2-SCH2CH2CH=CF>
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF?2
2-SCH2CH2CH=CF?
2-SOCH2CH2CH=CF?2
2-SO2CH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SOCH2CH2CH=CF?
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF>
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5-NHCSNHCH2CH3
5-NHSO2CH3
5-OCF2CF2H
5-OCF3

5-OCF3
5-OCH2C6H5
5-OCH2C6H5
5-OCH2CF3
5-OCH2CF3
5-OCH2CF3
5-OCH2CH=CCI2
5-OCH2CH2CH=CF?
5-OCH2CH2CH=CF2
5-OCH2CH2CH=CF2

"5-OCH2CH2F

5-OCH2COOH
5-OCH3
5-OCOC6HS
5-OCOCH3

‘5-OC6H5

5-OC6H5
5-OC6H5
5-0SO2CH3
5-0SO2CH3

'5-SCF3

5-SCH2CH2CH=CF2
5-SCH3

5-SO2CF3

5-S02CF3
5-SO2CH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SO2CH3
5-SO2N(CH3)2



XI1.118
XIL119
XI1.120
X121
XIL122

® X11.123
XIL.124
XIL125
XI1.126
XI1.127
Ox11.108
XI1.129
XI1.130
XIL13]
XI1.132

Y xmss
XI1.134
XIL135
XI.136
XI1.137
*9xm.138
XI.139
XI1.140
XI1.141
XI1.142
*>Xm.143
XI1.144
XI1.145
XIL.146
X147
>0 X148

2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-S02CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
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Pree MEANR T L LR Sl
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5-SO2NH2
5-SO2NHCH3
5-SO2NHCH3
5-SOCF3

5-SOCF3
5-SOCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SOCHS3

5-SOCH3
5-(2-CH3-C6H4)
542-CH3-C6H4)
5-2-CH3-C6H4)

‘5{2-Furyl)

542-OCH3-C6H4)

. 5+2-Thiophenyl)

5-(3-Furyl)
5-(4-CF3-C6H4)

- 54(4-CF3-C6H4)

544-CH3-C6H4)
5-(4-CN-C6H4)

5-(4-CONH2-C6H4)
5+(4-CONH2-C6H4)

5-(4-NO2-C6H4)

5+4-NO2-C6H4)
54(4-NO2-C6H4)
5+(4-OCH3-C6H4)
5-(4-OCH3-C6H4)

544-OCH3-C6H4)

5-(4-OH-C6H4)
5-(4-Pyridinyl)
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Examples of compounds of Forqmula (XII) according to the invention are /;4—?\
set out in Table XIII. RN g R,
TABLE X1II
No. R2 RS
XI.1 2-SCH2CH2CH=CF2 5-Br
XIIL.2 2-SO2CH2CH2CH=CF2 5-Br
XI1.3 2-SCH2CH2CH=CF2 5-C(CH3)3
X114 2-SO2CH2CH2CH=CF2 5-C(CH3)3
XIIL.5 2-SCH2CH2CH=CF2 5-C(O)C6HS
X1.6 2-SCH2CH2CH=CF2 5-c-C3H5
X1.7 2-SO2CH2CH2CH=CF?2 5-c-C3H5
X1.8 2-SCH2CH2CH=CF2 5-C=CH
X11.9 2-SCH2CH2CH=CF2 5-C6HS5
X110 2-SOCH2CH2CH=CF2 5-C6H5
X.11 2-SO2CH2CH2CH=CF2 5-C6H5
X11.12 2-SCH2CH2CH=CF2 5-CF2H
X113 2-SOCH2CH2CH=CF2 5-CF2H
X114 2-SCH2CH2CH=CF2 5-CF3
X115 2-SO2CH2CH2CH=CF2 5-CF3
XII1.16 2-SCH2CH2CH=CF2 5-CH(CH3)2
X117 2-SO2CH2CH2CH=CF2 5-CH(CH3)2
X11.18 2-SCH2CH2CH=CF2 5-CH=CH2
X119 2-SCH2CH2CH=CF2 5-CH2Br
X1.20 2-SCH2CH2CH=CF2 5-CH2C6H5
X11.21 2-SOCH2CH2CH=CF2 5-CH2C6H5
XII1.22 2-SO2CH2CH2CH=CF2 5-CH2C6HS
X11.23 2-SCH2CH2CH=CF2 5-CH2CF3
X11.24 2-SCH2CH2CH=CF2 5-CH2CH2F
XI1.25 2-SOCH2CH2CH=CF2 5-CH2CH2F
X[1.26 2-SO2CH2CH2CH=CF2 5-CH2CH2F
XII.27 2-SCH2CH2CH=CF2 5-CH2CH3



XII.28
XI1.29
XTI1.30
XTI1.31
XI.32
® XII1.33
XTI1.34
XTI 35
XI11.36
X137
1O xm 38
XTI1.39
XTI1.40
XI41
XI.42
XTI.43
XII1.44
XII1.45
XII1.46
XI1.47
%% X148
XTI1.49
X150
XIIL5]
XIIL52
*° X153
XII1.54
XI55
XIIL56
XIL57
*Oxm g
XII1.59
XTIL60

2-SOCH2CH2CH=CF?
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2

-52- 010374

5-CH2CH3
5-CH2CH3
5-CH2CHCH?
5-CH2CN
5-CH2CONH2
5-CH2COOCH2CH3
5-CH2N(CH3)2
5-CH2OCH3
5-CH20CH3
5-CH20CH3
5-CH20H
5-CH2S02C6HS
5-CH3

5-CH3

5-CH3

5-COCH3
5-CON(CH3)2
5-CONH2
5-CONHCH2C6H5
5-CONHCH2CH2CH=CF2
5-CONHCH2CH2CH=CF2

5-CONHCH2CH2CH=CF2

5-CONHCH3
5-CONHSO2CH3
5-CONHSO2CH3
5-COOC6HS

5-COOC6H5

5-COOCH2CH2CH=CF2
5-COOCH2CH2CH=CF2
5-COOCH2CH2CH=CF2
5-COOCH2CHZ2F
5-COOCH3

5-COOH
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X[1.61
X1.62
XO1.63
X[I.64
X[1.65
X[1.66
X11.67
XMI.68
X[1.69
X11.70
XMI1.71
X11.72
XI11.73
XI1.74
X11.75
X11.76
Xm.77
X11.78
XM1.79
XIM1.80
XI11.81
X111.82
X111.83
X111.84
XI11.85
XI11.86
XI11.87
X111.88
XI11.89
X11.90
X191
X1.92
XM1.93

2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=C2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2

- 53.

5-COSCH2CH2CH=CF2
5-CSNH2

5-H

5-H

5-H
5-N(CH3)2
5-N(SO2CH3)2
5-N(SO2CH3)2
5-NH2
5-NHCH3
5-NHCH3
5-NHCH3
5-NHCHO
5-NHCHO

'5-NHCOCF3

5-NHCOCF3
5-NHCOCH3
5-NHCOOCH3
5-NHCOOCH3

'5-NHCSCH2CH3

5-NHCSNHCH2CH?3
5>-NHSO2CH3
5-NHSO2CH3
5-OC6H5

" 5-OC6HS

5-OC6H5
5-OCF2CF2H
5-0OCF3
5-0OCF3

"5-0CF3

3-OCH2C6H5
5>-OCH2CF3
5-OCH2CF3



1

2

2

3

XI1.94
XM1.95
XIM.96
-

° XIIL.9
XII.100
XII.101
X1.102
XI1.103

° X104
X.105
XII1.106
X.107
X1I1.108

® XII.100
X.110
X111
XIL.112
XIL113

° X114
X[.115
Xl.116
X117
X118

> XIL119
XII1.120
X121
X122
XIIL123

* XML.124
XII.125
X1.126

2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF?
2-SCH2CH2CH=CF2
-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2C}{=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2

010374

5-OCH2CF3
5-OCH2CH=CCI2
5-OCH2CH2CH=CF2
5-OCH2CH2CH=CF2

-5-OCH2CH2CH=CF2

5-OCH2CH2F
5-OCH2COOCH3
5-OCH3

5-OCH3

5-OCH3
5-OCOC6HS
5-OCOCH3
5-0SO2CH3
5-0SO2CH3
5-0SO2CH3

5-SCF3
5-SCH2(3-CF3C6H4)
5-SCH2(3-CF3C6H4)
5-SCH2(3-CF3C6HA4)
5-SCH2(4-CF3-C6H4)
5-SCH2(c-C3HS5)
5-SCH2C=CH

.5-SCH2CH=CH2

5-SCH2CH2CH=CF2
5-SCH2CH2CH=CF2
5-SCH3
5-SCH3

-3-SCH3

5-SH
5-SO2CH2CH2CH=CF2
5-SO2CH2CH2CH=CF2
5-SO2CH3

5-SO2CH3




XII0.127
XII1.128
XII1.129
XI1.130
XII0.131

° XII1.132
X133
XII1.134
XII0.135
XII1.136
1Oxm.137
XIIL.138
XI11.139
XII1.140
XI1.141
' X142
XII1.143
XII1.144
XII1.145
X.146
0 xm.147

2-SCH2CH2CH=CF?
2-SCH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF?
2-SCH2CH2CH=CF?
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SCH2CH2CH=CF?
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SCH2CH2CH=CF2
2-SOCH2CH2CH=CF2
2-SO2CH2CH2CH=CF2

010374

-585.-

5-SO2N(CH3)2
5-SO2NH2
5-SO2NHCH3
5-SOCF3

5-SOCF3
5-SOCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SOCH2CH2CH=CF2
5-SOCH3
5-(4-CF3-C6H4)
54(4-CF3-C6H4)

5-(4-CH3-C6H4)

5-(4-CIHB3-C6H4)
54(4-CN-C6H4)
5-(4-CN-C6H4)
5{4-CONH2-C6H4)

5-(4-H2NSO2-C6H4)

544-NO2-C6H4)

54(4-OCH3-C6H4)
544-OCH3-C6H4)
5-4-OCH3-C6H4)

Examples of compounds of Formula (XIV) according to the invention are N—
set out in Table XTV.

25

No.
XIV.1

30

TABLE X1V

1-CH3

RS
5-SCH2CH2CH=CF2

b
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Examples of compounds of Formula (XV) according to the invention are set

R1
out in Table XV
TABLE XV R, R
RJ
5
No. RI R R3 R4
XV.1 1-SCH2CH2CH=CF? 2-H 3-H 4-NO2
10
15
20

25

30
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H-9
-9
19
-9
-9
-9
-9
11-9
-9
11-9
11-9
11-9

-9
4-9
H-9

ND-§ H-p Ht  Zd0=HDTHOZHDZ0S 7 91 IAY
ND-§ H+ H't  TIO=HOTHOTIDSZ SI'lAX
10-§ H-p H€  TdO=HOTDTUIDZOST bI'IAX
10-§ H-b Wt ZdO=HOTHOTIDST €11AX
€406 H-p Ht  Z40-1102HDTHDZ0S T 21 IAx
€40-¢ Hb H't  2dO=1DTDaDST 111AX
It-s Hy TIO=HOTHOTHOO00D€  z4n 10THOTIOS-T 01'IAX
H-s H-¥ CHNODE  ZIO=HOTHOTHOST 6lAX
1S - Wy NO€  ZdO=DaDuUDST  §IAX
1S H-p CIOE  TID=HOTOUIDST LAX
HS  CIO=HOTHOTDZOS-b H-€ HT 9IAX
1-S CAO=1DTIDTHDS-b H-€ -2 SIAX
4§ TIO=HOTOTUIDZOS b Jd-€ 4T FIAX
S TID=HDUIDUIDOS-b 4% 4T €IAX
Jd-s CIO=HOTHOZHOS b Jd-€ 4T TIAX
H-S CIO=HITHO U IDS-+ H-¢ 10°C  I'laX
QU 2| | al oN
IAX 31avL

TAX 2[qe], u1 1o jas A uoHuAL 21 o) duip1oaoe (jAx) BINUIO L JO spunodiuoo jo sojduey:)
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-

C:

1-S

11-S
D=HOTHOTHDSS
CON-§

1-¢

H-S

11OOD-§
CHINOD-S

CON-t
H-£
-t
H-¢
-t
H-¢
H-¢
-t

CIO=11DT DT IDS-T
CA0=HOTITUIDS-T
A2=11DTHITHIST
CID=HOTDTHOS-¢
CA3=HITHOTIDT0ST
CAD=1DTUDT1DS-T
cAo=11Da 1Dt 105-¢
CLRY-NITHIUINST

bCIAX
ECIAN
CCIAN
ITIAX
0CIAX
61'IAX
8IIAX
LITAX
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Examples of compounds of Formula (XVII) according to the invention are R,
set out in Table XVII. R, » ] R,
Ny R,
TABLE XVII
No. R3 R4 RS R6
XVI.1  3-SCH2CH2CH=CF? 4-H 5-H 6-CH3
XVIL2  3-SCH2CH2CH=CF? 4-H 5-H 6-Cl
XVIL3  3-SCH2CH2CH=CE?2 4-H 5-H 6-OCH3
XVIL.4  3-SCH2CH2CH=CF2 4-H 5-H 6-C6HS
XVIL5S  3-SOCH2CH2CH=CE2 4-H 5-H 6-C6HS
XVIL.6  3-SO2CH2CH2CH=CF2 4-H 5-H 6-C6HS
XVI.7  3-SCH2CH2CH=CF2 -CH=CH-CH=CH- 6-H
Examples of compounds of Formula (XVII) according to the invention are R,
set out in Table XVIII. Reo 2>y
NH'\
TABLE XVII -
R,
No. R2 R3 R5 R6
XVIOL1 2-SCH2CH2CH=CF2 3-H -CH=CH-CH=CE-
XVII.2 2-SOCH2CH2CH=CF2 3-H -CH=CH-CH=CEH-
XVIL3  2-SO2CH2CH2CH=CF2 3-H -CH=CH-CH=CE-
XVIl4  2-SCH2CH2CH=CF2 3-H -CH=C(CI)CH=CH-
XVIILS  2-SOCH2CH2CH=CF2 3-H -CH=C(CI)CH=CH-
XVIL6  2-SO2CH2CH2CH=CF2 3-H -CH=C(CI)CH=CBE-
XVIL.7 2-SCH2CH2CH=CF2 3-H 5-H 6-H
XVIL8  2-SOCH2CH2CH=CF2 3-H 5-H 6-H
XVILY  2-SO2CH2CH2CH=CF2 3-H 5-H 6-H
XVILI0 2-SCH2CH2CH=CF2  3-CJ 5-H 6-H
XVIL11 2-SOCH2CH2CH=CE2 3-Cl 5-H 6-H
XVIL12 2-SO2CH2CH2CH=CF2 3-Cl 5-H 6-H

XVII.13 2-SCH2CH2CH=CF2 3-SCH2CH2CH=CF2 5-H 6-H

b Sheid
A;;PZ‘. Eo
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XVII.14 2-SCH2CH2CH=CF>  3-H 3-H 6Cl
XVIL15 2-SOCH2CH2CH=CE? 3-H 3-H 6-Cl
XVIIL16 2-SO2CH2CH2CH=CT? 3-H 3-H 6-Cl
s Examples of compounds of Formula (XIX) according to the invention are Ts
set out 1n Table XIX R‘WR‘
No N
TABLE XIX N
10 No. R4 RS
XIX 1 4-SCH2CH2CH=CF? -CH=CH-CH=CH-
Examples of compounds of Formula (XX) according to the invention are set R,
out in Table XX Rtjé’LN
15 N, /U\Rj
TABLE XX
No. - R3 RS R6
XX 3-SCH2CH2CH=CF2  5-Br 6-H
20 XX 2 3-SCH2CH2CH=CF?2 5-c-C3H5 6-H
XX3 3-SOCH2CH2CH=CF2 5-¢-C3H5 6-H
XX4 3-SCH2CH2CH=CF2  5-CGHS 6-CH3
XX5 3-SOCH2CH2CH=CF2 5-C6H5 6-CH3
XX6 3-SO2CH2CH2CH=CF2 5-C6H5 6-CH3
25 XX 7 3-SOCH2CH2CH=CF2 5-C6HS 6-CN
XX8 3-SCH2CH2CH=CF2 = 5-C6H5 6-H
XX9 3-SO2CH2CH2CH=CF? 5-C6HS 6-H
XX 10 3-SCH2CH2CH=CF> 5H4-F-C6H4) 6-H
XX 11 3-SOCH2CH2CH=CF2 5+{4-F-C6H4) 6-H
POXX12  3-SCH2CH2CH=CR 5-CF2H 6-CH3
XX13 3-SCH2CH2CH=CF2  5-CF3 6-H
XX 14 3-SOCH2CH2CH=CF2 5-CF3 6-OC6H5
XIS 3-SCH2CH2CH=CE> 3-CH(CH3)2 6-H
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XX 16
XX17
XX 18
XX 19
AX20
XX21
XX22
XX23
XX.24
XX25
XX26
XX27
XX28
XX29
XX.30
XX31
XX32
XX33
XX34
XX35
XX36
XX37
XX38
XX39
XX40
XX 41
XX 42
XX43

3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2

3-SOCH2CH2CH=CF2

3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?2
3-SCH2CH2CH=CF2

- 6] -

5-CH=CH2
5-CH=CHCN
5-CH=CHNOQO2
3-CH=NOCH>
5-CH2C=CH
5-CH2C6HS5
5-CH2C6H5
5-CH2CF3
5-CH2CH=CH2
5-CH2CH2CH2CH3

3-SO2CH2CH2CH=CF?2 5-CH2CH2CH2CHS3

3-SCH2CH2CH=CF2

5-CH2CH2CH3

3-S02CH2CH2CH=CF?2 5-CH2CH2CH3

3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2

3-SOCH2CH2CH=CF2

3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2

S-CH2CHZF
5-CH2CH3
5-CHXCN
5-CH2CONH2
5-CH2N(CH3)2
5-CH2NHCOCH3
5-CH20CH2CH3
5-CH20CH2CH3
5-CH20CH3
5-CH20H
5-CH2S02C6HS5
5-CIR3

5-CH3

5-CH3

5-CH3

5-CH3

5-CH3

5-CH3

5-CH3

5-CH3

., - SN
T
P2 rn;._‘!j.‘.'.‘h.;ﬁa'l_&»rgﬁgd: Sl

010374

6-H
6-H
6-H
6-CH3
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H

6-H

6-H
6-H
6-H

6-H
6-H

6-CH=CH2
6-CH2CH2F
6-CH2CN
6-CH2N(CH3)2
6-CH20H

6-CONH2
6-CONHCH3



XX49
XX.50
XX.51
XX52

s XX 33
XX.54
XX55
XX.56
XX 57
10XX58
XX.59
XX.60
XX61
XX 62
15XX 63
XX 64
XX65

XX 67
20XX 68
XX.69
XX.70
XX.71
XX72
25XX73
XX74
XX75
XX.76
XX77
30XX 78
XX 79
XX.80
XX 81

3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF>
3-SCH2CH2CH=CF>
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2

-62 -

3-SO2CH2CH2CH=CF2 5-CH3

3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2

3-SO2CH2CH2CH=CF2 5-C]

3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF?
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2

010374

3-SO2CH2CH2CH=CF2 5-COOCH2CH2CH=CF2 6-H

3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?

5-CH3 6-CONHSO2CH;3
5-CH3 6-COOCH2CH3
5-CH3 6-COOCH3
5-CH3 6-H
5-CH3 6-H

6-H
5-CH3 6-NHCHO
5-CH3 6-NHCOCH3
5-CH3 6-NHCONH2
5-CH3 6-OCF2H
5-CH3 6-OCH2CF3
5-CH3 6-OCH2CHZF
5-CH3 6-OCOCH3
5-CH3 6-OSO2CH3
5-CH3 6-SO2NH2
5-CH3 6-SOCH3
5-CHCI2 6-H
5-CHO 6-CH3
5-Cl 6-H

6-H
5-CN 6-H
5-CN 6-H
5-COCH3 6-H
5-CON(CH3)2 6-H
5-CONH2 6-H
5-CONHCH2C6HS5 6-H
5-CONHCH2CH2CH=CF? 6-H
5-CONHCH3 6-H
5-CONHSO2CH3 6-CH3
5-COOCH2CHZF 6-H
5-COOCH2CH3 6-H
5-COOCH3 6-CH3
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XX82
XX 83
XX 84
XX85
XX 86
XX87
XX 88
XX 89
XX90
XX.91
XX92
XX93
XX94
XX95
XX96
XX97
XX98 -
XX99
XX 100
XX 101
XX102
XX103
XX 104
XX 105
XX 106
XX107
XX 108
XX 109
XX110
XX 111
XX112
XX113
X114

5-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SO2CH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SO2CH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH~CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2

5-H

6-H

6-H

6-H

6-H
6~(1-CH3-cC3H4)
6-(4-F-C6H4)
6-(4-F-C6H4)
6-Br

6-C(CH3)3
6-c-C3H5
6-c-C5SH9
6-C=CH

6-C6HS

6-C6HS5

6-CF3

6-CF3
6-CH(CH3)2
6-CH=CHCN
6-CH=CHNO2
6-CH=NOCH3
6-CH2(4-CF3-C6H4)
6-CH2C=CH
6-CH2C6H5
6-CH2C6HS
6-CH2CF3
6-CH2CH=CH2
6-CH2CH2CH2CH3
6-CH2CH2CH3
6-CH2CH3
6-CH2CONH2
6-CH2NHCOCH3
6-CH20OCH2CH3
6-CH20CH3




XX 113
XX 116
XX117
XX118
s XX 119
XX 120
XX.121
XX 122
XX123
10XX.124
XX125
XX.126
XX127
XX 128
15XX.129
XX 130
XX131
XX132
XX133
20XX. 134
XX 135
XX 136
XX137
XX138
25XX.139
XX 140
XX 141
XX 142
XX.143
30XX 144
XX 145
XX 146
XX 147

5-SCH2CH2CH=CF2 3.4
3-SCH2CH2CH=CF> 5.4
3-SOCH2CH2CH=CF? 5.4
3-SO2CH2CH2CH=CF2 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SOCH2CH2CH=CF? 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SO2CH2CH2CH=CF? 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2  5-H
3-SCH2CHXCH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2  5-.H
3-SOCH2CH2CH=CF? 5-H
3-SCH2CH2CH=CF2  5-H
3-SO2CH2CH2CH=CF? 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2  5.H
3-SOCH2CH2CH=CF2 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2  5.H
3-SCH2CH2CH=CF2  5.H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4

010374

6-CH2SO2C6HS
6-CH3

6-CH3

6-CH3

6-CHO

6-Cl

6-Cl

6-CN

6-COCH3
6-CON(CH3)2
6-CON(CH3)C2H5
6-CONHCH2C6H5
6-CONHCH2CH2CH=CF2
6-CONHCH2CH2CH3
6-COOC6HS5
6-COOCH2CH2CH=CF?2
6-COOCH2CH2F
6-COOCH3
6-COOCH3

6-COOH

6-COOH

6-F

6-H

6-NHCH2CH3
6-NHCH2CH3
6-NHCOC2H5
6-NHCOC6HS
6-NHCOCF3
6-NHCOCH3
6-NHCOOCH3
6-NHCSCH2CH3
6-NHCSNHCH2CH3
6-NHSO2CH3



XX 148
XX 149
XX.150
XX 151

s XX152
XX 133
XX154
XX155
XX.156
10 XX 157
XX.158
XX159
XX160
XX 161
15 XX 162
XX.163
XX 164
XX 165
XX 166
20 XX.167
XX 168
XX169
XX170
XX171
25 XXI7
XX173
XX 174
XX175
XX176
30 XX177
XX178
XX179
XX 180

3-SCH2CHXCH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SOCH2CH2CH=CF> 5.4
3-SCH2CH2CH=CF2  5.j3
3-SOCH2CH2CH=CE? 5.3
3-SCH2CH2CH=CF> 5.4
3-SCH2CH2CH=CF2 5.4
3-SOCH2CH2CH=CF2 5.4
3-S02CH2CH2CH=CF? 5.1
3-SCH2CH2CH=CF2 5.4
3-SO2CH2CH2CH=CE? 5.1
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CHRCH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SO2CH2CH2CH=CF? 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SOCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.4
3-SOCH2CH2CH=CF2 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.1
3-SCH2CH2CH=CF2 5.4
3-SOCH2CH2CH=CF2 5-H
3-SCH2CH2CH=CF2 5.1
3-SOCH2CH2CH=CF? 5-H
3-SCH2CH2CH=CF2 5.4
3-SCH2CH2CH=CF2 5.1
3-SCH2CH2CH=CF2 5.1

010374

6-NQO2

6-OC4H9

6-OC5H11

6-OC6H3

6-OC6H5
6-OCF2CF2H
6-OCF3

6-OCF3
6-OCH(CH3)C2Hs
6-OCH2(4-CI-C6H4)
6-OCH2(4-CI-C6H4)
6-OCH2C6HS
6-OCH2CCI=CH2
6-OCH2CH=CCI2
6-OCH2CH=CH2
6-OCH2CH=CH2
6-OCH2CH2CH3
6-OCH2CH2COOCH3
6-OCH2CH2COOCH3
6-OCH2CH2CH=CF2
6-OCH2CH3
6-OCH2COOH
6-OCH3

6-OCH3



XX 181
XX182
XX 183
XX 184

5 XX 185
XX 186
XX.187
XX 188
XX 189
10 XX 190
XX.191
XX192
XX 193
XX.194
15XX.195
XX.196
XX.197
XX 198
XX.199
20 XX.200
XX.201
XX202
XX.203
XX204
25 XX.205
XX.206
XX207
XX.208
XX.209
30XX.210
XX211
XX212
XX.213

3-SOCH2CH2CH=CF>
3-SCH2CH2CH=CF>
3-SCH2CH2CH=CF>
3-SCH2CH2CH=CF?
3-SCH2CHZCH=CF2
3-SO2CH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF?
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF?
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2
3-SOCH2CH2CH=CF2
3-SCH2CH2CH=CF2

3-SCH2CH2CH=CF?2
3-SCH2CH2CH=CF2
3-SCH2CH2CH=CF?
3-SCH2CH2CH=CF2

-H

3-H

3-H

5-H

5-NH2
5-NHCH2CHS
5-NHCH2CH3
3-NHCHO
5-NHCOCF3
5-NHCOCH3
5-NHCOCH3
5-NHCONH?2
5-NHCOOCH3
5-NHSO2CH3
5-NMe2
5-NQO2

5-NQO2
5-OC6HS5
5-OC6HS5
5-OC6HS
5-OCF2CF2H
5-OCF2H
5-OCF3
5-OCF3

5-OCH(CH3)2

L

5-OCH(CH3)C2H5
5-OCH2(4-CI-C6H4)
3-SO2CH2CH2CH=CF2 5-OCH2(4-Cl-C6H4)

5-OCH2C6H5

5-OCH2CCI=CH2

5-OCH2CF3

5-OCH2CH=CH2
3-SO2CH2CH2CH=CF? 5-OCH2CH2COOCHS
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6-SCHz

6-SO2NHCH3
6-SOCF3
6-SOCH2CH2CH=CF2
6-CH5

6-C6HS

6-H

6-H
6-CH3
6-C6H5
6-H
6-CH3
6-H
6-CH3
6-H
6-C6H5
6-H
6-H
6-H
6-NHCOCH3
6-CH3
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-H
6-CH3

i
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XX 214
XX215
XX216
XX217
XX218
XX219
XX220
XX22]
XX222
XX223
XX224
XX225
XX226
XX227
XX228
XX.229
XX230-
XX231
XX232
XX233
XX 234
XX235
XX236
XX237
XX.238
XX239
XX 240
XX241
XX242
XX243
XX244
XX.245
XX246

- 67 -

3-SCH2ZCH2CH=CF2  5-OCH2CH2COOCH3
3-SO2CH2CH2CH=CF2 5-OCH2CH2COOCHS
3-SCH2CH2CH=CF2  5-OCH2CH2CH=CE>
3-SCH2CH2CH=CF2  5-OCH2CH2F
3-SCH2CH2CH=CF?  5-OCH2CH3
3-SCH2CH2CH=CF2  5-OCH2COOCH3
3-SCH2CH2CH=CF2  $5-OCH2COOH
3-SCH2CH2CH=CF2  5-OCH3
3-SCH2CH2CH=CF2  5-OCOC2H5
3-SOCH2CH2CH=CF2 $-OCOC6HS
3-SCH2CH2CH=CF2  5-OCOCH3
3-SOCH2CH2CH=CF2 5-OH
3-SCH2CH2CH=CF2  5-OH
3-SCH2CH2CH=CF2  5-OH
3-SCH2CH2CH=CF2 ~ 5-0S02CH3
3-SCH2CH2CH=CF2  5-SCF3
3-SOCH2CH2CH=CF2 5-SCF3
3-SCH2CH2CH=CF2  5-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2  5-SCH2CH2CH3
3-SCH2CH2CH=CF2  5-SCH2CH2CH=CF2
3-SCH2CH2CH=CF2  5-SCH3
3-SOCH2CH2CH=CF2 5-SCH3
3-SCH2CH2CH=CF2  5-SO2NHD
3-SCH2CH2CH=CF2  5-SO2NHCH3
3-SCH2CH2CH=CF2  5-SOCF3
3-SCH2CH2CH=CF2  5-SOCIR

3-CH3 5-CH3

3-CH3 5-H

3-CH3 5-OC4H9

3-CH3 5-SCH2CH2CH=CF2
3-CH3 5-SCH2CH2CH=CF?
3-H 5-CH3

3- 5-H

010374

6-H
6-H

6-H

6-CH3

6-H

6-H

6-H

6-H

6-H

6-H

6-CH3

6-C6H5

6-CIH3

6-H

6-H

6-H

6-H

6-H

6-H

6-H

6-H

6-H

6-CH3

6-H

6-H

6-CH3
6-SCH2CH2CH=CF2
6-SCH2CH2CH=CF2
6-SO2CH2CH2CH=CF2
6-CH3

6-H
6-SCH2CH2CH=CF2
6-SCH2CH2CH=CF?2
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XX247 3-H 3-SCH2CH2CH=CF2 6-CH3
XX248 3-H 5-SCH2CH2CH=CF> 6-H
XX249 3-H 5-SOCH2CH2CH=CF2?  6-CH3
XX250 3-H 5-SO2CH2CH2CH=CF2 6-CH3
5 XX.25]  3-SCH2CH2CH=CF> -(CH2CH2CH2CH?2)-
XX252  3-SOCH2CH2CH=CF> (CH2CH2CH2CH?2)-
XX255  3-SO2CH2CH2CH=CE? ~(CH2CH2CH2CH2)-
Examples of compounds of Formula (3XT) according to the invention are R,
10set out in Table XXI. NZ N
NN
TABLE XXI NONR
No. R2 R4 R6
15 XXI1.1 2-SCH2CH2CH=CF2 4.H 6-H

The compounds of formula (I) wherein n is 0 may be prepared by a variety of

They may be prepared, for example, by the reaction of a comresponding thiol
compound of formula (XXIIT) and an appropriate difluorobut-]-ene alkylating agent of

20 formula (XXIV), where L is a good leaving group. This reaction is preferably conducted in
the presence of a mild base such as an alkali metal carbonate, for example sodium or
potassium carbonate, in an inert solvent, at a temperanure of from 0°C to 200°C.
Convenicently the reaction may be conducted at the reflux temperature of a suitable inert
solvent, for example acetone, which has a boiling point within this range.

25 In formula (X3IV) the leaving group L is preferably a halogen or an ester of
sulfonic acid having the formula OSO2Rb, as illustrated by formula (XXV), where Rb is a
C1+4 alkyl group or a phenyl group optionally substituted with a C1-4 alkyl group. More
preferably, L is bromine as shown in formula (XXVI).

The sulfonic ester of formula (XXV) may be prepared by reaction of 1,4-dibromo-

30 1,1.2-wrifluorobutane with the sijver salt of the chosen sulfonic acid and debmmoﬂuoripaiion
of the resulting imcxmediaze, 4-toluenesulfonate ester.

In copending Intemnational Patent Application No. PCT/GB94/01570, we disclose a
method for preparing the compound of formula (XXVI), namely 4-bromo-1, 1-difluorobuz-1-
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ene. in which hyvdrogen bromide s reacted with commercially available 4-bromo-1,1.2-

trifluorobut-1-ene in an inent solven; 1o give 1.4-dibromo-1.1.2-trifluorobutane. This

intermediate can then be treaed with a debromofluorinaring agent in a suitable solvent. for

example acetone or water, to give the compound of formula (XXVI).

It will be appreciated by those skilled in the art that compounds of Formula

(XXOI) may exist in tautomeric equilibrium between the equivalent mercapto and thione

forms. For the sake of convenience, these compounds are referred to herein in their mercapto

form unless otherwise stated.
Compounds of Formula (XX11) are commercially available or may be prepared

10 from commercially availapje precursors by standard procedures well known in the art.

Alternatively, the compounds of formula (I) may be prepared by reacting a
corresponding compound of formula (XXVI), where L is again a good leaving group, with a
mereapto compound of formula (XXVII), under conditions well known in the art for such
displacement reactions, Preferably, L is halogen or a nitro group. Conveniently the reaction

15may be carried out using a two phase solvent system, such as water/dichloromethane, in the
presence of a phase transfer catalyst, for example tetra-n-butyl ammonium brormide, at
ambient-temperature under a nitrogen atmosphere.

The mercapto compound of formula (XXVII) is conveniently reacted in the form
of its S-acetyl or its isothiouronium hydrogen bromide salt, which compounds are readily

20 hydrolysed to the mhercapto compound of formula (XXVII),

The compounds of formula (I) may also be prepared from the corresponding
amino compound of formula (XXIX), which can be diazotised, for example with an
alkylnitrite, such as terr, butyl nitrite, in the presence of the disulfide of formula (XXX), in a—
suitable solvent, such as dichioromethane or acetonitrile,

s "Ihccompomdsoffonnula(l)whcmnislorlmaybcpmparcdbyoxidising
the correspondingly substinted compound of formula () when n is 0, using conventional
methods, for example by treatment with a suitabje oxidising agent in an inert organic solvent.
In general, oxidation of a compound of Formula (T) with one equivalent of a suitable
oxidising agent provides the corresponding compound wherein n is 1, and oxidation using

30tWO equivalents of the oxidising agent provides the corresponding compound wherein n is 2.
Suitable oxididising agents include organic and inorganic peroxides such as peroxy carboxylic
acids, or their salts, for example, meta-chloroperbenzoic acid, perbenzoic acid, magnesium
monoperoxy-phthalic acid or potassium peroxvmono-sulfate.

5



hydrolysis of an ester 10 the acid, oxidation of an alcohol to the acid. salt formation,

10 Various further preferred features and embodiments of the present invention will now
be described in fither deta] with reference to the following illustrative examples in which
percentages are by weight and the following abbreviations are used: mp = melting point; bp
= boiling point; g = grammes; gc = gas chromatography; NMR = nuclear magnetic
resonance; s = singlet; d = doublet; dd = double doublet; t = triplet; q = quartet; m =

15 multiplet; br = broad: M=mole; mM=millimoles; CDCl; = deuteriochloroform.  Chernjcal
shifts () are measured in parts per million from tetramethylsilane., CDCl,; was used as
solvent for NMR spectra uniess otherwise stated, M* = molecular ion as determined by mass
spectrometry; FAB = fast atom bombardment; tic = thin laver chromatography.

The synthesis of a number of intermediate compounds of use in the preparation of
20compounds according to the invention is given below. Some of these compounds are known
in the ar,
PREPARATION |
This illustrates a 3-step preparation of 4-bromo-4,4-difluorobuty! methanesulfonate.
Step 1: Ly { 4-difluorol ic acid

25 To a stirred solution of actylic acid (1.44g) and acetonitrije (80cnr’) was added
sodium dithionite (4.18g), sodium bicarbonate (2.01 g), water (20cn?’) and finally
dibromodifluoromethane (5em’). The biphasic mixture was stirred at the ambient temperature
with the inorganic salts gradually dissolving. GC analysis after 4 hours indicated complete
consumption of acrylic acid. The aqueous phase was saturated with solid sodium chloride.

30The organic phase was S€parated, dried over magnesium sulfate, filtered and evaporated
under reduced pressure to give a pale yellow oil with a small amount of a white solid. This
mixture was taken up in ethyl acetate, filtered and solvent evaporated under reduced pressure
to give a pule vellow oil (2.54g). 'HNMR (DMSO-dq): 6 2.45(2H,1); 2.65(2H.m).
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Siep 2 =hromo-! 4 difluorohuanol.

Under an ammosphere of nitrogen. a solution of lithium aiuminium hvdride in
diethylether (Semr’, SmM) was cooled 10 0°C. Maintaining this temperarure.
+bromo~4,4-difluorobutanoic acid (1g) dissolved in dry diethylether (Scm) was added
dropwise with surming. Afier an hour ar 0°C the reaction mixture was cautiously quenched
by the addition of 2M hydrochioric acid. The organic phase was separated. washed with
sarurated sodium bicarbonare solution. dried over magnesium sulfate. filtered and evaporated
under reduced pressure to give a colouriess oil (0.57g). 'H NMR: § 1.82-1.96(2H.m):
2.40-2.60 (2H.m); 3.74(2H.y).

Step 3 £brome=t,4-difluorobutyl methanesulfonare,

A strred solution of 4-bromo-4,4-difluorobutanol (0.57g) in dry diethylether (Scm?’)
was cooled to 0°C, Maintaining this temperanure, tricthylamine (1.7cn) was added. After
ten minutes methanesulfony chioride (0.3cnr’) was added and the mixture stirred for a further
hour at 0°C. The reaction mixture was poured into 2M hydrochloric acid (2cnt) and
dicthylether (20cnt’). The organic phase was separated, washed with saturated brine, then
passed through a plug of silica gel eluting with further diethylether. The diethylether
fractions™were evaporated under reduced pressure to give a light yellow ol (0.705g). 'H
NMR: & 2.04-2.18(2H.mm); 2.46-2.64(2H,m); 3.043H,s); 4.32(2H.1)

PREPARATION 2

This illustrates a 3-step preparation of the 4,4-difluorobut-3-eny! ester of 4-methyl-
benzenesulfonic acid from commcrcially_avaﬂablc 4-bromo-1,1,2-trifluorobut-1-ene.

Slep 1; Preparation of 1.4-dibromo-1,1,2-trifluorobutane.

4—Bromo—1,1,2—triﬂuorobm-l—cnc (Fluorochem Ltd.) (240g) was washed with water
(300cn?) and then with brine (300cnt’) and dried (MgS0,) before use. Benzoyl peroxide (ca.
0-78) was added in one portion and hydrogen bromide gas was bubbjed through the mixture
at such a mmmmmemaiont&mmwmnlginMedaIBO to 40°C. After 2 hours, gc
of a sample of the reaction mixture showed that little starting material remained. The
reaction mixture was washed with water (300cnr’), then with saturated sodium bicarbonate
solution and then again with water (300cn?’), dried (MgSO,), and filtered to giveapale

30 yellow oil (296.7g) identified as 1,4-dibromo-1,1,2-triflucrobutane, The material was shown

by gc analysis to be greater than 98% pure. 'H NMR: § 2.38(2H.m); 3.57(2H.m);
4.90(1H.m).
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Step 2: Preparation of 4-bromo-3.4 A-mifluoroburv 4-methvl-benzenesulfonate

The product from Step 1 (1g) was added dropwise to a stirred suspension of silver
tosylate (1.03g) in acetonimile (10cm’) at ambient lemperature, protected from the light. The
reaction was then heated under reflux for 24 hours afier which ge analysis indicated complete
consumpuon of starting material. The reaction mixture was cooled to the ambient
temperanure and the precipitate was filtered off and washed with cthyl acetate. The filtrate
and cthyl acetate washings were combined and washed with water and the aqueous layer
extracted with ethyl acetate. The combined ethyl acetate layers were washed with water and
brine, dried over magnesium sulfate and evaporated under reduced pressure to give a brown
oil (1.21g). GC analysis showed this material to be > 99% pure. 'H NMR: § 2.20(2H.m);
2.46(3H.s); 4.19(2H.m); 4.74(1H.m); 7.38(2H.d); 7.80(2H,d).

Step 3; Preparation of 4.4-difluorobut-3-enyl 4-methyl-benzenesulfonate

To a stirred suspension of powdered zinc (1.41g) and iodine (one grain, catalytic) in
methanol (3em’®) was added a solution of 4-bromo-3,4,4-difluorobutyl p-tolyisulfonate (0.71g)
in methanol (2cr®).  The reaction mixture was heated under reflux for 2% hours after which
gc analysis indicated complete consumption of starting material. The organic phase was
pipetted from the zinc suspension and the zinc was washed with 3 portions of ethyl acetate.
The combined ethyl acetate portions were washed with 2M hydrochloric acid, dried over
magnesium sulfate and evaporated under reduced pressure to give a brown liquid (0.47g).
GC analysis showed this material to be > 99% pure. 'HNMR: § 2.35(2H,m); 2.46(3H,s);
4.01(2H,m); 4.15(1H,m); 7.38(2H,d); 7.79(2H,d).

PREPARATION 3

This illustrates a preparation of 4-bromo-1, 1-difluorobut-1-ene from 1,4-dibromo-
1,1,2-trifluorobutane.

Zinc powder (0.88g) was added to a stirred solution of 1,4-dibromo-1,1,2-
trifluorobutane (1.38g) in acetone (6crr’) containing water (1 drop), under an atmosphere of
nitrogen. After 45 minutes, gc analysis showed that a large proportion of the starting
material had been consumed. The mixnure was then added to more zinc powder (3g) in
acetone containing a trace of water, which had been preheated to 55°C. After a further 20
minutes at this temperature, ge analysis indicated that all of the starting material had been
consumed, showing that the de-bromofluorination reaction had initiated More starting
material (12.34g) was then added to the reaction over a period of 75 minutes while the
reaction mixture was kept at 55°C. Heating was then continued for a further 95 minutes.
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GC analysis of a sampie indicared thar about 3% of the starung dibromo compound remained
uncnanged  Further zZnc powder (0.16g) was added and heating continued umtil £c amalvsis
showed all the starting marerial had been consumed.  The acetone solurion Was decanted
from the zinc residues 10 g@ve a solution of 4-bromo-1.1-difluorobut- | -ene swtable for use in
further chemicai reactions,
PREPARATION 4

This illustrates a preparation of 4,4-difluorobut-3-envl thioacetate.

Potassium thioacetate (1.98g), 4-bromo-1,1-difluorobut-]-ene (3.0g) and tetra-n-
butylammonium bromide (0.3g. catalyst) were stirred ar the ambient temperature under
nitrogen for 5 hours and stored for 18 hours. The mixture was distilled using a Kugelrohr
apparatus to give 4.4-difluorobut-3-enyl thicacetate as z colourless liquid (1.12g); '"H NMR: §
2.25(2H.m); 2.30{3H.s); 2.90(2H.1); 4.26(1H.m); (bp 115°C at 120mmHg).

PREPARATION 5

This illustrates a preparation of 4,4-difluorobut-3-enylisothiouronium 4-methyl-
benzenesulfonate salt.

Thiourea (0.29g) and 4.4-difluorobut-3-enyl 4-methyl-benzenesulfonate (1g) were
heated tGgether under reflux in ethanol (20cm’) for 24 howrs. The reaction mixture was
cooled and the solvent evaporated under reduced pressure to give an oil which slowly
crystallised.  Trituration with hexane gave (4,4—diﬂuorobut-3-enyl)—thiomm as its 4-methyl-
benzenesulfonate salt (1.14g). MH'(FAB)=167; 'H NMR (DMSO-d): & 2.48(3H.s); 2.46-
2.58(2H,m); 3.42(2Ht); 4.66-4.84( IH,m)— 7.32(2H,d); 7.68(2H,d); 9.10-9.40(3H.br)

PREPARATION 6

11 illustrates a preparation of 4,4-difluorobut-3-enylisothiouronium hycrobromide.

Thiourea (18.5g) was added to a solution of 4-bromo-1, 1-difluorobut--ene (41.5g) in
cthanol (150cm’) and heated to reflux with stiring for 18h, The reaction mixnzre was cooled
10 ambient temperarure and cvaporated under reduced pressure. The waxy solid obtained was
washed with diethyl ether, filtered, washed with further diethyl ether and sucked to dryness to
give the required product as a colourless solid, (57g). MH" =167: 'H NMR(DMSO-,): &
2-202H.m); 3.20(2H.t); 4.50(1H.m); 8.95(4H,broad signal). ‘

The N-methy! derivative of the foregoing intermediate was prepared by the above
procedure but using N-methy! thiourea in place of thiourea. It had MH" =181; '
NMR(DMSO-d,): & 2.45-2.55(2H.m); 3.0-3.053H.d); 3.4-3.5(2H,1); 4.304.45(1F.m); (m.p.

74-77.2°C).
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PREPARATION 7

This illusorates a preparation of bis-(4,4-diﬂuorobm-3-enyl)disulﬁde.

A solution of sodium disulfide (previously prepared from sodium sulfide nonahydraze
(33g) and sulfur (7.0g) in ethano! (250cnr)) was added to 1-bromo—4.4-difluorobut-3-ene

5(30g) in ethanol (100err’). The mixture was gradually heated and stirred undsr refhux for =

hours, then cooled angd “vaporated under reduced pressure. The residue was extracted with
diethyl ether, the organic phase filtered to remove sodium bromide and the ether evaporatec
under reduced pressure to give a liquid which was distilled at 16mm Hg, bp 120°C to give
the bis—(4,4—diﬂuorobm-3-eny1)disu1ﬁde (24g) as a colourless liquid.

10 EXAMPLE 1.1

This Example illustrates a preparation of 2+4,4-difluorobut-3-enylthio)furan
(Compound 11.1),
Butyllithium (6.5¢cmy? » 2.5M in cther) was added dropwise with stirring to a sofution
of furan (Ig) in diethyl ether (40cm’). After 90 minutes, the reaction mixture was heated to
1geflux for 30 minutes and then cooled to the ambient temperature.  Powdered sulfir (0.48g)
was added portionwise with sturing.  After 2 hours, 4-bromo-1, 1-difluorobut-]-ene (3.0g) was
added and stirring continued at the ambient temperature for 18 hours, The reaction was
quenched with water and the product extracted into diethyl ether, The combined organic
CXIracts were dried, filtered and cvaporated to give a dark brown liquid.  Chromatography on
2@ilica (eluant hexane-diethyl ether mixnures) afforded Compound I1.1 (0.965g). 'H NMR: &
2.2-2.3(2H,m); 2.7-2.8(2H,¢); 4.154.35(1H,m); 6.4(1H,dd); 6.53(1H,d); 7.5(1H,d); (oil).
EXAMPIE T2
This Example illustrates a preparation of 2-(4,4—diﬂuorobm-3-cnylﬂlio)-5-methylﬁm
(Compound 1.4).

25 Butyllithium (5.4cm?, 2.5M in ether) was added dropwise with stirring to a solution of
furan (1g) in diethyl ether (40cm?). After 90 minutes, the reaction mixnure was heated under
reflux for 30 minutes and then cooled to the ambient temperature.  Powdered sulfir (0.38g)
was added portionwise with sturing. After 2 hours, 4-bromo-1, 1-difluorobut-]-ene (2.05g)
Was added and stirming continued for 18 hours. The reaction was quenched with water and

3 ¢he product extracted into diethyl ether. The combined Organic extracts were dried, filtered
and evaporated. Chromarography on silica (eluant hexane-ether mixtures) afforded
Compound I1.4 ( 1.25g). 'HNMR: § 2.2-2.3(2Hm); 2.3(3H,s); 2.7-2.77(2H,1); 4.16-

434 1H.m); 5.97(1H.m); 6.43(1H.d); (oil).
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EXAMPIE 113
This Example illustrares 2 preparation of 3-(4.'4-d1’ﬂuombut-S-enyIdﬁo)-}m:mylﬁz::zn

(Compound 11.7).
A solution containing 2-methyi-3-firanthio] (2.0g), 4-bromo-1. | difluorobuz-] -ene
5 (3.242) and potassium carbopare (2.48g) in acetone (50cn?’) was heated under reflux for 2
hours and then left to stang for 18 hours. The reaction was quenched with water and the
product extracted into diethyl ether. The combined Organic extracts were dried. filtered and
¢vaporated.  Chromatography on silica (eluant 10% ether in hexane) afforded Compound 1.7
(2.338p); M'=204; '"H NMR: § 2.1-2.25(2H.m); 2.35(3H.s); 2.65(2H.¢); 4.14.3(1Hm); 6.3
10 (1Hd); 7.3(1H, d); (oil).
EXAMPLE 114
This Example illustrates a preparation of 2-(4,4odiﬂuorobm-3-eny1§ulﬁnyl)ﬁmn
(Compound 11.2).
3-Chloroperbenzoic acid (0.54g of a 50% by weight solid, 1.58mM) was added
1> portionwise to a solution of Compound 111 (0.30g) in dichioromethane (5cm?) with ice-bath
cooling. After stirring for 4 hours, the reaction was partitioned between cthyl acetate and 2M
NaOH solution. The organic layer was separated, washed with more 2M NaOH solution,
dried over magnesium sulfate, filtered and €vaporated to give Compound I1.2 (0.210g). 'H
NMR: &2.3-2.5(2H.m); 3.1-3.4(2H,m), 4154.35(1H.m); 6.5(1H,dd); 7.0(1H.d); 7.7(1H,d);

20 (oil),

The following compounds accorc;ing to the invention were prepared by the above
procedure:
(1) 2-(4,4—diﬂuombm~3-enylsmfonyl)ﬁ1ran (Compound I1.3); 'H NMR: § 2.4-2.55(2H,m);~
3.25-3.3(2Ht); 4.14.3 (1Hm); 6.6(1H,dd); 723(1H,d); 7.67(1H.d) (oil) from
25 Compound I1.] using 2.1 equi_valmts of oxidant.
(i) 2-(4,4—diﬂuorobut—3-enylsulﬁnyl)—S-memyl_ﬁJran (Compound 11.5); '"H NMR: & 2.3-
2.45(5Hm); 3.0-3.15 and 3.3-3.4(total 2H,m); 4.24.3(1H,m): 6.1(1H,d); 6.85(1H,d);
(oil) from Compound I1.4 using 1 equivalent of oxidant.
(iii) 2-(4,4—diﬂuorobut-3—cnylsulfonyl)-S-methyIﬁm (Compound 11.6); '"H NMR: §2.4-
30 2.55(SHm); 32-3.28 (2H,p); 4154.3(1Hm); 6.2(1H,d); 7.1(1H,d); (oil) from
Compound I1.4 using 2.1 equivalents of oxidant,
(iv) 3-(4,4—diﬂuorobm-3—enylsulfmyl)-2-methylﬁn‘an (Compound I1.8); 'H NMR: § 2.3-
2.45(5Hm); 2.8-2.9 and 3.1-3.2(total 2H. m); 4.2<4.35(1H.m); 6.66(1H.d); 7.4(1H.d)
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from Compound 1.4 using 1 equivalent of oxidant.

(v) 3«4 .4-difluorobut-3-enylsulfonyl}-2-methylfiran (Compound 11.9); '"H NMR: § 2.42-
2.52(2H.m); 2.6(3H.s); 3.2-3.28(2H1): 4.1-4 23(1H.m); 6.6(1H.d): 7.36(1H.d) from
Compound I1.4 using 2.1 equivalents of oxidant.

5 EXAMPLE 111
This Example illustrates a preparation of 24, 4-difluorobut-3-enylthio)thiophene

(Compound II1.1).

A solution containing 2-mercaptothiophene ( 10g), 4-bromo-1, 1-difluorobut-1-ene

(15.47g) and potassium carbonate (1 1.87g) n acetone (250cm’) was heated under reflux for 2

10 hours and then left to stand for 18 hours, The reaction was quenched with water and
extracted several times with dicthyl ether. The combined organic extracts were dried over
magnesium sulfate, filtered and evaporated to give an amber oil., Chromatography on silica

(eluant 5% cther in hexane) afforded Compound III.1 (9.5g); M™=206; ‘H NMR: & 2.2-

2.4(2H.m); 2.8(2H.t); 4.14.3(1H.m); 6.95-7.0(1H,dd); 7.15(1H,d); 7.35(1H.d); (oil).

15 The following compound according to the invention was prepared by the above
procedure,

(@ 2444-difluorobut-3-enylthio)benzofbjthiophene (Compound IML10); 'H NMR: § 2.2-
2.3(2H,m); 2.7-2.8(2H.t); 4.15-4.35(1H,m); 6.4(1H,dd); 6.53(1H,d); 7.5(1H,d). from
benzthiophene.

20 EXAMPLE IT1.2
This Example illustrates a preparation of 2<(4,4-difluorobut-3-enylthio)-5-
formylthiophene (Compound I11.4). |
Compound III.1 (1.0g) was added slowly to a solution containing dimethyl formamide
(0.48enr’) and phosphory! chloride (0.56cnr’). The reaction mixture was heated at 100°C for
25 2 hours, cooled in an ice-bath and then neutralised with 2M NaOH solution. The aqueous
solution was extracted twice with diethy! ether and the combined organic layers were washed
with water and NaHCO, solution. The Orgaric extracts were dried over magnesium sulfate,
filtered and evaporated to give a dark liquid. Filtration through silica (eluant 20% diethyl
ether in hexane) afforded Compound 1.4 (0.91g). M™=234; '"H NMR: & 2.4(2H.m),
30 3.02H,t); 4.24.4(1H,my); 7.1(1H,d); 7.7(1H,d); 9.8(1H,s); (oil).
EXAMPLE 1.3
This Example illustrates a preparation of 2-(4,4~difluorobut-3-enylthio)-5-
hydroxymethylthiophene (Compound I1.5).
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evaporated to give a greenjsh liquid. Chromatography on silica (cluant 20% ethyl acetate in
hexane) afforded Compound 17 (0.44g). M'=236; '"H NMR: & 1.8-2.0(1H.br s); 2.3(2H.m);
2.8(2H.,t); 4.14.3(1H.m); 4.8(2H,s); 6.8( 1H.d); 7.0(1H.d); (oil).
EXAMPLE IT1.4
This Exarnple illustrates 2 preparation of (£)- and (Z)-2-(4,4-diﬂuombut-3-mytmio}-5-
hydroximinothiophene (Compounds I11.6 and II1.7).
Hydroxylamine hydrochloride (0.9g) and sodium hydrogen carbonate (1.09g) were

to give an amber liquid (3.4g). Chromatography on silica (eluant 20% ethyl acetate in
hexaney afforded Compounds I11.6 ( 1.5g) and I1.7 (1.3g). M'=249; '"H NMR: § 2.25-
2.35(2H,m); 2.85(2H,t); 4.14-4.35(1H,m); 7.05(2H.m); 7.52( 1Hbr s); 8.18(1H,s); (oil) and
M" =249, § 2.25-2.38(2H,m); 2.85-2.95(2H t); 4.18-4.35(1H,m); 7.08(1H,d); 7.25(1H,d);

7.64(1H,s); (oil).
EXAMPLE 1115
This Example illustrates a preparation of 5—cyano-2-(4,4—diﬂuombm-3-mylthio)-
thiophene (Compound I11.8).
1, '-carbonyl-diimidazoje (0.326g) was added to a solution of Compound I11.6 (0.5g)
and the reaction mixture was stimred at the ambient temperature for 10 mimutes, then heated
under reflux for 2 hours and left to stand for 18 hours. A further equivalent of 1,1'-carbonyl-

mixture was filtered through celite and then evaporated to give Compound I11.8 (0.28g). 'H
NMR: 6 2.27-2.382Hm); 2.94(2H.¢); 4.15-4.33(1Hm); 7.05(1H,d); 7.5(1Hd); (o) |
EXAMPLE 1116 .
This Example illustrates a preparation of 5~acetyl-2-(4,4-diﬂuorobm-3-cnyltlﬁo)—
thiophene (Compound 11.9).
A solution of methylmagnesium bromide (1.3cn?, 3M solution in diethyl ether, 3
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equiv.) was added slowiy 10 a solution of Compound I11.8 (0.3g) in tetrahvdrofuran (10cny’).

The reaction mixture was stirred ar the ambient temperature for 3 hours and then the solvent

was evaporated.  The residue was partitioned between ammoruum hydroxide soluticn and

chloroform.  The organic layer was washed with water, dried over Na,SO, and evaporated.

The residue was chromarographed on silica (efuant 10% ethyl acetate in hexane) to give

Compound I1.9 (0.16g). 'H NMR: § 2.30-2.402H.m); 2.50(3H,s); 2.97(2H.t); 4.15-

4.33(1H.m); 7.04(1H.d); 7.55(1H.d); (oil).

EXAMPIE M7

This Example illustrates a preparation of 2-(4,4-diﬂuorobm-3-mylsu1ﬁnyl)miophme
(Compound II1.2).

Compound III.1 (0.50g) was stirred at ambient temperature in dichloromethans (Sent’)
and 3-chloro perbenzoic acid (0.834g of a 50% by weight solid, 1 equiv.) was added  After
tic indicated consumption of starting matcrial the reaction was quenched by the addition of a
saturated aqueous solution of sodium bicarbonate and the product was extracted into
dichloromethane. The organic phase was separated, washed with saturated brine and dried
over magnesium sulfate.  Afier filtration and concentration by evaporation under reduced
pressure, there was obtained a liquid (0.584g) which was purified by chromatography on
silica gel using 20% ethyl acetate in hexane as eluant, and then diethyl ether to elute
Compound II1.2 (0.29g). 'HNMR: & 2.3-2.55 (2H, m); 2.9-3.2 (2H, m); 4.24.5 (1H, m);
7.15 (1H, m); 7.5 (1H, m); 7.7 (1H, m); (oil).

‘The following compounds according to the invention were prepared by the above
procedure:

(i) '2—(4,4—diﬂu0robm-3-cnylsmfonyl)thiophmc (Compound I1.3). 'H NMR: & 2.4-
2.6(2Hm); 3.2-3.4(2H1); 4.14.3 (1H, m); 7.15(1H,dd); 7.7-7.8(1H,m); (oil) from
Compound II.1 using two equivalents of oxidant.

(ii) 2{4,4—diﬂuombm—B-mylsulﬁnyl)benzo[b]tlﬁophme (Compound III.11). 'H NMR: &
2.3-2.4(2H.m); 3.0-3.2(2H,m); 4.244.4(1H,m); 7.45(2H,m); 7.92H,m); 7.75(1H,s) from
Compound IT1.10 using one equivalent of oxidant.

(i) 24 4,4—d1'ﬂuorobut-B-enylsulfonyl)bcnzo[b]tlﬁophme (Compound IM1.12). 'H NMR: &
2.5(2H.m); 3.3(2H.t); 4.24.35(1Hm); 7.52Hm); 7.9(3H,m) from Compound II1.10
using two equivalents of oxidant.

EXAMPIE V.1

This Exampie illustrates a preparation of ethyl 5+(4,4-difluorobut-3-enyithio)-3-
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memylisoxazoie-i—mrboxylaxc (Compound IV.8).

A solution of 4.4—diﬂuorobm-3-en)'l thioacetate (2g) in 50% sodium nyvdroxide
solution (6.7cir’) was stirred vigorously for 30 minwes. A solution of ethvl S—chioro—-
methylisoxazole (2.2g) in dichioromethane (12cnv’) was added followed by tewra-n-
butylammonium bromjde (catalyst) and the reaction stirred ar the ambient lemperanire uncer
nirogen.  After 3 hours the layers were separated and the organic phase was washed witk
brine, dried (MgS0,), filtered ang evaporated under reduced pressure. The residue was
stired with 880 ammonia resulting in crystallisation. The crystals were isolated by filration
to give Compound [V.§ (2.87g). 'HNMR & 1.35(3H,t); 2.45(3H.s); 2.50(2H.m); 3.20(2H.t;:
4.25(1H,m); 4.30(2H.q); (mp 41-42°C).

EXAMPIE TV,

This Example illustrates 2 preparation of 5-(4,4-difluorobut-3-enylthio)-3-
mcthylisoxazole—iv-carboxylic acid (Compound IV.9),

A solution of Compound V.8 (0.5g) in isopropanol (5cm’) and 2M NaOH (lar’) was
stured for 3 hours. The mixture was then poured into water and washed with ethyl acetate.
The aqueous layer was then acidified with 2M HCI and the product extracted into cthyl
acetate.” This extract was dried (MgSO,), filtered and cvaporated under reduced pressure to
give Compound I'V.9 (0.16g). M'=249: '"HNMR § 2.45(3H,s); 2.50(2H.m); 3.20(2H.t); 4.20-
4.40(1H,m); (mp 132-133°(),

EXAMPIE V.3
This Example illustrates a preparation of 5-(4,4—diﬂuorobm—3-myldﬁo)—3-
methylisoxazole-d4~carboxamijde (Compound IV.7).

ammonia was added and the product extracted into dichloromethane. The organic phase was
washed with water, dried (MgS0,), filtered and ¢vaporated under reduced pressure.
Purification by distillation ig 4 kugelrohr apparans gave Compound IV.7 (0.069g). 'H NMR
6 2.45(2H.m); 2.50(3H.), 3-25(2H,t); 4.25(1Hm); (mp 87°C),
EXAMPIE V4
This Example illuszates a preparation of 3-(5-chloroﬁxr—2-yl)—5—(4,4—diﬂuombm-3-
envithio)isoxazole (Compound Iv.z23).
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Hvdrogen sulfide wag bubbled through a stirred solution of potassium methoxide
(1.92) in ethanol ( 10en) cooled in an acetone’ice bath, 5-Chloro-3+(S~chlorofir-2-

aqueous laver was extracted with cther. The combined organic phases were washed with
brine. dried (MgS0,), filtered and Svaporated under reduced pressure to give a black solid.
Purification by colump chromatography on silica gel using 10% ether in hexane ag eluant
gave Compound V.23 (2g). M=291; 'HNMR § 2.35-2.50(2H.m); 3.102H,t); 4.30(1H.m);
6.30(1H.d); 6.43(1H,s); 6.90(1H.d); (mp 80-82°C).
The following compound according to the invention was prepared by the above
procedure:
(1) 5—(4,4—d1'ﬂuor0bm-3-eny1&1jO}B-phcnyliscxazolc (Compound IV.1), M'=267; 'H
NMR: § 2.43(2H,m); 3.102H 1), 4.28(1H.m); 6.50(1HLs); 7.45(3Hm); 7.78(2H.m);

(oil) from 5~c1ﬂoro—3-phenylisoxazolc.

EXAMPIE [V 5

This Example illustrates a preparation of 2~(4,4—diﬂuorobut-3-myld1io)-3-
methyvlisoxazole (Compound IV.10).

The layers were separated and the aqueous layer was extracted with chloroform. The
Combined organic layers were dried (MgSO,), filtered and evaporated under reduced pressure
10 give a brown oil. The oil was thep taken up in acetone (11cnr’) and 1-bromo 4-
difluorobut-3-ene (0.77g) and potassjum carbonate (0.87g) were added and the reaction

using 1:9 cthyl acetare : hexane as ejuant gave 2—(4,4—diﬂuorobut-3-mylt1ﬁo)-3-
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methylisoxazole (0.103g). M-=20s- 1 NMR: & 2.30(3H.s): 2.40(2H.m); 3.05(2H.1);
=.25(1H.m); 6.00(1H.s); (otl).

EXAMPIE Vg

This Example lustrares 3 preparation of 3~ S-Chlorofur-z-_vl}-5-(4,4—diﬂuorobut-3-
envisulfonyl)isoxazoje (Compound IV.24),

To a stirred solution of Compound V.23 (2g) in methanol (40ar’), cooled in an
ice/acetone bath was added magnesium monoperoxyphthalate (9.4g). After surring for 30
munutes the cooling bath was removed and the reaction allowed to warm to the ambient
iemperanure and stirred for | hour. The mixture was poured into diethy] ether and brine and

brine, dried (MgSO4), filtered and evaporated under reduced pressure to give Compound
IV.24 (1.9g). M'=323; 'H NMR: § 2.50-2.60(2H.m); 3.40(2H,t); 4.25( IH.m); 6.38(1H,d);
7.05( 1H.d); 7.20¢ IHs); (mp 86.5-88.5°C).

oxidation procedure:

(1) 5-(4,4—diﬂuombut-S-cnyIsulﬁnyl)-B-phmyIisoxazolc (Compound IV.2), M'=283; 'H
KMR: § 2.53(2H,m); 3.25(2H.1): 4.29(1H.m); 7.18(1H,s); 7.50(3H,m); 7.80(2H,m);
(oil) from Compound IV.1 and ope equivalent of oxidant.

(1) 5-(4,4—diﬂuombm—3—mylsulfonyl)-3-phmylisoxazolc (Compound IV.3). M'=299; 'H
NMR: 2.57(2H,m); 3.43(2H,1); 27(1Hm); 7.2( 1Hs); 7.51(3H,m); 7.80(2H,m); (mp

(1) 3-(&1im—2-y1)—5—(4,4-diﬂuorobut-3-cnylsu1fonyl)isoxam1e (Compound IV.26).
M'=305; '"H NMR: § 2.50-2.63(2H,m); 3.41(2H,t); 4.27(1H,m); T20(1H,s); 7.14-
7-23(1Hm); 7.52(2H m); (mp 53-57°C) from 3-thien-2-y1)-544 4-difluorobu3.-
enylthio)isoxazole, Compound IV.25, jtseif prepared from S-chioro-3-{thien-2-
ylisoxazole by the procedue of Example Iv4.

EXAMPLE V.1
The Example illustrates a preparation of 3-dﬂom—4-cyano-5-(4,4—diﬂuombm-3-
enylthio)isothiazole (Compound V.2).
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acetone (20cnr’). ~sromo-1. 1-difluorobut- ] <ne (0.68g) was added and the reaction was
stirred for 12 he=. The resulting mixure was poured into water and the lavers separated
The aqueous lave vas exracted with cthyl acetate. The combined organic phases were dried
(MgSO,). filterec :=d €vaporated under reduced pressure. Purification by column
cfmnmograph}' = silica gel using 1:1 ethyl acetare - hexane as eluant gave Compound V.2,
(0.88g). M™=26¢. INMR § 2.50(2H.m); 3.20(2H.1); 4.20-4.40(1H.m); (oil).

The follow=z compound according to the invention was prepared by the above
procedure but usi: 2 equivalents of sodium sulfide nonahydrate and 4-bromo-1,]-
difluorobu- 1 -ene:

(i) 3,5-bi5-(4.~'~iiﬂuorobut-3—myldﬁo)—Lcyanoisomiazolc (Compound V.12). '"H NMR &
2.40-2.60(=.m); 3.20(2H,t); 3.30(2H,1); 4.20-4.402H,m); (oil).
EXAMPIE V.2

The Exarc+ illustrates a preparation of 5~(4,4—diﬂuombut-3-mylsulfonyl)-4—
cyanoisothiazole (Z:mpound V.6) and 3.5-bis—(4,4—diﬂuorobut-3~mylsu1fonyl)—4-
cyanoisothiazole (Z:mpound V. 15).

To a solut:x: of Compound V.12 (0.1g) in dichloromethane (5cm’) was added 3-
chloroperbenzoic 2~ (0.42g) and the reaction mixture was stirred until starting material had
disappeared. The ~=<tion mixture was poured into ethy! acetate and water and the layers
were separated. T aqueous layer was extracted with ethyl acetate. The combined ethyl
acetate phases wers vashed with sodium hydrogen carbonate, dried (MgSQ,), filtered and
cvaporated under r=z:ced pressure. The residue was taken up in diethyl ether and
triethylamine was z-éag causing the solution to become cloudy. The ether solution was then
washed with water. —ied (MgSO,), filtered and evaporated. Purification of the residue by
column chromatog=ny on silica gel using 1:1 ethyl acetate : hexane as eluant gave
Compound V.15 (¢ . 2); M'=418; '"H NMR § 2.60-2.70(4H,my); 3.60(4H,t); 4.30(2H,m); (oil)
and Compound V. :.08g); M'=264; '"H NMR § 2.60(2H,m); 3.60(ZH,t); 4.30(1H,m);

9.40(1H,s); (oil).
EXAMPLE VL1
Oxazoles suazuted with a 4,4-difluorobut-3-enylthio group in the 2, 4 or 5-position
may be prepared s:=2=g from a correspondingly substinuted mercapto-oxazole and an
appropriate difluorcoz-]-ene alkylating agent. This is illustrated by the following
preparation of 2-(4.'—:ﬂuorobut-3-enyl&ﬂo)—S-phenyloxazolc (Compound VI.18).
To a solutic- -~ 2-mercapto-5-phenyloxazole (0.44g) in acetone (15c¢m?) was added
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4.4-difluoro-3-buteny] 4-methyl-benzenesulfonate (0.7g) and potassium carbonate (0.369g)

and the reaction was heated ar reflux for a total of 8 hours after which time some of the

starung tosylate remained. Further 2-mercapto-5-phenyioxazole (0.05g) was added and the
heating continued for 5 hoyys. The reaction mixture was cooled, poured into diethyi ether

> and water and the layers Separated.  The aqueous layer was extracted with ether and the
combined organic phases were dried (MgS0,) and ¢vaporated under reduced Fressure 1o give

a vellow liquid. Chromatography on silica gel using 5% tert-buryl dimethyl ether in hexane

gave Compound VI.18: M'=267; 'H NMR (CDCLy) & 2.51(2H.m):; 3.23(2H.t); 4.30(1H.m):;

7.23-7.47(4H.m); 7.58(2H.d); (oil).

10 The following compounds according to the invention were prepared by the above

procedure:

(i) 2-(4,4~diﬂuorobut-3—cnylmio)-oxazolc (Compound VI.1). 'H NMR (CDCLy) 6
2.45(2H,m); 3.20(2H.t); 4.25(1H.m); 7.10(1H,s); 7.66(1H,s); (oil) from oxazole-2-
thione.

15 (ii) 2-(4,4-diﬂuorobut-3-cnylthio)-4—mcthyloxazolc (Compound VL6). M 205; 'H NMR
& : 2.04(3H,s); 2.45(2H,m); 3.18(2H,t); 4.25(1H,m); 7.38(1H,9); (oil) from 2-
mercapto-4-methyloxazole.

EXAMPLE VI.2
This Example illustrates 3 3-step prepararion of methy] 2-(4,4-difluorobur-3-enylthio)-
20 #methyloxazole-5-carboxylare (Compound VI.32),

colourless solid (14.5g) which was recrystallised from acetonitrije, mp 225°C (dec.) 'H NMR
(DMSO-d,): & 2.15(3H.9); 3.75(3H,s); 7.4(2H br).
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residue was —=ared with aqueous 2M hydrochloric acid, and the product extracted into diethv]
ether. The crznic phase was dried (MgSO,) and thep washed through a shory column of
silica gel wi= more ether, The filrate was €vaporated under reduced pressure 1o give the
required inte—adjare (0.9g) as a yellow solid. M=17s.
5 Step * Methy] 7-(4.4—d1'ﬂuombut—3—cnv1d1io)—4-melhvloxam1c-*-carboxvlatc
The pcuct from Step 2 (0.176g) and thiourea (0.084g) were stirred in ethano] (Semr?’)
and heated tc =ux under an atmosphere of nitrogen for 5 hours. The reaction was cooled
and solvent re=oved by evaporation under reduced pressure to give a yellow gum which was
dissolved in azrope containing 4-bromo-1,1-difluorobut- ] -ene (0.17g) and potassium
10 carbonate (0.2:. This mixture wag stirred for 1 hour under an atmosphere of nitrogen at
ambient tempe=re and stored for 18 hours. The solvent was evaporated under reduced
pressure and v residue treared with water and diethyl ether. The organic phase was
Separated, driec MgS0,) and evaporated to give Compound V1.32 (0.095g); M=175. 'H
NMR: § 2.45(:<m); 3.22 (ZH,t); 3.90(3H,s); 4.25(1H.m); (oil).
o EXAMPLE V13
This Ex=ole illustrates a preparation of 2-(4,4—diﬂuorobm-3-myl&1io)—4—
methyloxazole-f-:arboxylic acid (Compound VL37).
Compouri: V1,32 (0.4g) was dissolved in propan-2-ol (10ent’) containing agueous
sodium hydroxiz: (2em? of 2M solution) and stirred for 5 hours at ambient temperatre, The

(10cn?)) at ampj=— ‘emperature.  Evaporation of solvent under reduced pressure gave the
sodium salt of Ca~—ound VL.37 as a colourless solid; M'(FAB)=271; (mp 21 1-212°C),
The follovz compound according to the invention was prepared by the above
3Oprocedure: -
(1 2-(4,4-diﬂu:rtbut-3—enyl&uo)—4-niﬂuoromcthyloxazo1e-5—carboxylic acid (Compound
VL36). M'=223; '"H NMR: § 2-54(ZH.m); 332(2H,t); 4.28(1H,m) 7.65(1H.br s) from
Compounc " 731
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EXAMPIF V1.4

This example illustrares a preparation of 2+(4.4-difluorobut-3-enyithio)—t
mifluoromethvloxazole (Compound V1.4).

2-Amino—~-trifluoromethyloxazole (0.84g) in dichioromethane (23cnr’) containing bis-
(4.4-difluorobut-3-enyidisulfide (2.71g) at 0°C was stirred and weated dropwise with tet.
butyl nitrite (0.62g) under nutrogen. The reaction solution was evaporated under reduced
pressure and the residue fractionated by chromatography (silica, eluant hexane) to give
Compound V1.4 (0.35p). M™=259; 'H NMR: & 2.50(2H.m): 3.26(3H.t); 4.28(1H.m);
7.95(1H.q); (oil).

The following compound according to the invention was prepared by the above
procedure from the comresponding aminooxazole;

(1)  Ethyl 2-(4,4—diﬂuorobm-3-cnylt}ﬁo)~4-txiﬂuoromcthyloxazolc—S—cn'boxylaxe
(Compound VI.31). MH™=322; '"H NMR: § 1.40(3H.1); 2.52(2H.m); 3.30(2H.m);
4.28(1H,m); 4.43(2H,q); (oil) from ethyl 2-amino~4-trifluoromethyloxazole-5-
carboxylate (prepared from ethyl L,1,1-trifluoromethylacetoacetate and urea in a
procedure analogous to Example V1.2).

EXAMPIE V1.5

This Example illustrates a preparation of 2-{4,4-difluorobut-3-enyithio)-5-
chlorooxazole (Compound VI.13).

Compound VI.1 (2.0g) was dissolved in acetonitrile (50cm’) containing N-
chlorosuccinimide ( 1.50g) and stirred at ;mbicnt temperature for 24 hours, The mixture was
evaporated under reduced pressure, extracted with hexane (50car?’), filtered and the filtrate
evaporated under reduced pressure. The residue was fractionated by chromatography (silica;
eluant 20% diethyl ether in hexane) to give Compound VI.13 (0.75g). M'=225; 'H NMR: &
2.46(2H.m); 3.16(2H,t); 4.28(1H.m); 6.86(1ELs); (oil).

The following compound according to the invention was prepared from Compound
VL6 by the above procedurre:

1) 2~(4,4—diﬂu0mbm—3-cnylthio)—4—m6ﬂ1yl-5-d110rooxazolc (Compound VI.15). M™=239;
'HNMR: § 2.05(3H,s); 2.45(2H,m); 3.152H,t); 4.25(1H,m); (oil). ‘

' EXAMPLE V1.6

This Example illustrates a preparation of 2-(4,4—diﬂuorobm-3-enylthio)-4—
methyloxazole-5-carboxamide (Compound V1.40).

Compound VI1.32 (1.5g) was dissolved in methanol (10cn’) and treated with agueous




ammonia (337, density 0.88) at ambient temperature.  The mixnure was stirred for 5 hours,
dilt 4 with =me and the product extracted into ethyl acetate (2x100cm’). The combined

This Ezmple illusgrages a preparation of 5-cyano-2-(4,4-diﬂuorobm-3-mykhio}-4-
methyloxazole ~ompound VIL.25).
Compord VI.40 (0.64g) was dissolved in dichloromethane (10cmy’) containing dry
*9 pyridine (lent’ = ambjepy temperature and treated with methane sulfonyl chloride (0.5c?).
The solution w=- stirred for 5 hours, stored for 72 hours, further methane sulfony! chloride
(0.25c?’) and ~=dipe (0.5cnr’) added, stirred for 8 hours, and stored for 48 hours. The
miXture was trezad with dilute hydrochloric acid, and the product extracted into ethy]
acetate.  The compined organic phase was washed with brine and dried (MgSO,). After
15 filtration. the scr.=nt was vaporated under reduced pressure and the residue fractionated by
chromatography- alica; eluant 109 ethyl acetate in hexane) to give Compound V1.25
(046g). M=23- HNMR: § 2.323Hs); 2.50(2H,m); 2.58(3H,5); 3.25(2H,1); 3.85(3H.s);
4.28(1H.m); (otl.
EXAMPILE vI.8
20 This Exa~zie illustrates a preparation of N-methylsulfony] 2+4,4-difluorobur-3-
enymlio)-ci—mcth}‘-:xamlecmboxaxmm (Compound VL38).
The sodiv= salt of Compound VI.37 (0.52¢) was stirred in hexane (6.5cm®) and
treated with oxalv' =loride (0.275g) ar ambient temperature.  The mixnre was stirred for 6
hours, stored for : ours and evaporated under reduced pressure.  The residue, containing
25 the oxazole carbo= chlorde derivative, was treated with a solution of methane sulfonamide
(0.20g) in dry buzr-2-one (5enr’), heated under reflix with stirring for § hours, cooled to

pressure, the resic.e Zissolved i water, acidified with 2M hydrochloric acid and the product
€Xtracted into diet~- sther (2x150cm’). The ether €XIracts were combined, washed with

0 aqueous saturated s:zum chloride, drjed (MgSO,), evaporated under reduced pressure and
the residue purifiec = cfmomegraphy, (silica; eluant acetonitrile), to give Compound VI1.38
(0.20g). M=326; = \WR: & 2.50(5H.m); 3.27(2H.1); 3.40(3H.s); 4.28(1H.m); (mp 60-
62°C). :
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EXAMPILE V1.9
This Example illustrates 3 preparation of 2—(4,4—diﬂuorobm—3—enyISMﬁn_vl)-5-

phenyloxazole (Compound VI.19).
To a solution of Compound VI1.18 (1 g) in dichloromethane (40cnr’) was addaq 3-

chloroperbenzoic acid (1.3g of 2 50% by weight solid, (1 eq)) and the reaction Was stimed ar

chromatography on silica gel, eluting with 1:4 ethyl acetate : hexane to give Compound

V119 (0.567). M'=283; 'H NMR: § 2.50(2H,m); 3.41(2H.1); 4.2%1Hm); 727(1H.s); 7.38-

7.55(3H.m); 7.712H,d); (oil).
The following Compounds were prepared from the corresponding thioethers by the

general method described above but using 2 equivalents of 3-chloroperbenzoic acid:

() 2-(4,4—diﬂuorobm—3—mylsulfony])-4-triﬂuoromcthyloxazolc (Compound V1.5). 4
NMR: & 2.65(2H.m); 3.58(2H.1); 428(1Hm); 8.24(1H,q); (oil).

(11) 5-chloro—2-(4,4—diﬂuorobm—3-mylsulfonyl)oxazole (Compound VI.14). MNH,*=275;
'HNMR: § 2.60(2H,m). 3.47(QHY); 4.26(1Hm); 7.18(1H;s); (oil,

(iij) - 5-chloro-2-(4,4—diﬂuombm-3-mylmﬂfonyl}-4—methyloxazolc (Compound VI.16). 'H
NMR: 6 2.25(3H,s); 2.60(2H,m); 3.45(2H 1) 4.26(1H,m); (oil).

(iv) 2-(4,4—d1'ﬂuorobm-3-my15u1fony1)—5—phcnyloxazole (Compound V1.20). M=299; 'l
NMR: 8 2.622H m); 3.51(2H,1; 427(1Hm); 726(1H.s); 7.42-7.55(3H.m); 7.69-
7.79(2Hd); (mp 55-59°C),

To a solution of 2-mmpto—5-phcnylthiazolc (0.483g) in acetone (15cnr’) was added
4,4-diﬂuoro-3-bmenyl 4-mcthy1-bmzm&sulfona:e (0.7g) and potassium carbonate (0.369g)
and the reaction wag heated at reflux for a total of 8 hours after which time some of the
starting tosylate remained. Further 2-mercapto-5-phenyithiazole (0.05g) was added and the
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and water and the lavers Separated.  The aqueous laver was extracted with ether and the
combined organic phases were dried (MgSO,) and evaporated under reduced pressure 1o gve
2 vellow liquid. Chromatography on silica gel using 5% tert-buty| dimethyi ether in hexane
gave Compound VII.17 (0.582g). M™=283; 'H NMR: § 2512Hm); 3.31(2HY: 4.32(1H.m):
5 7.26(1H.s); 7.30-7.48(3H,m): 7.89(2H.d); (oil).
The following “ompounds according to the invention Were prepared by the above
procedure:
(i) 2-(4,4—diﬂuorobut-S-cnymﬁo)—tIﬁazolc (Compound VII.1). M'=207; 'THNMR: §
2.472H.m); 3.26(2H.1); 4.27(1H.m); 7.22( 1H.d); 7.68(1H.d); (o1l) from 2-
10 mercaptothiazple.
(i) 2«(4,4—diﬂuombut-3-eny1thio)—d1iazolinc (Compound VIL.134). M*=209: 'H NMR: §
2.40(2H.m); 3.15(2H,1); 3.4(2H.1); 4.18-4.31(1H.m); 4.2(2H,t); (oil) from 2-

mercaptothiazoline.
EXAMPLE VII.2
15 This Example illustrates a two-step preparation of 2—(4,4—diﬂuorobut-3-cnylthjo)-4-
trifluoromethylithiazole (Compound VIL.4).
Step 1: arati .

1-Bromo-3,3,3-tn'ﬂuoropropan-2—onc (5.0g) in tert. butanol (20cr’) was treated with

(MgSO,) and cvaporated under reduced pressure to give the required intermediaze product
(0.37g); 'H NMR: § 7.10(1H,s); 7.80(1H.s).

dried (MeS0,) and vaporated under reduced pressure to give Compound VII.4 ( 0.30g).
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=275, 'HNMR: § 2.50(2H.m): 3.32(2H.t);4.28( IHm).7.60(1H.s); (oil).
The following compounds according 1o the invention were prepared from the
comresponding mercaptothiazojes using Step 2 of the above procedure:

6) Ethvl 2-{4,4—diﬂuorobm-3-cnyldﬁo)thjazole—‘l—carboxylatc (Compound VIL.8). 'H
NMR: 8 1.40(3H.1); 2.48(2H.m); 332(2H.1); 4.28(1H.m); 4.40(2H.q); 8.03( H.s); (oil)
from ethyl 2-mczmptothiazole—4—carboxylatc.

(i) Methyl 2-(4,4—diﬂuorobm-3-myidﬁo)—memyldﬁamle-S-mrboxylazc (Compound
VIL41). 'HNMR: § 2.48(2H.m); 2.68(3H,s); 3.26(2H,t); 3.85(3H.s); 4.28(1H.m);
(oil) from methy] 2-meztapt0-4~mcdxylmiazole-5-carboxylate.

(iii) 2-(4,4—d1'ﬂuorobm-3-cny1thio)-5-r1iund1iazolc (Compound VII.47). M- =252; '"H NMR:
0 2.52(2H.m); 3.35(2H.m); 4.27( 1Hm); 8.35(1H,s); (oil) from 2-mercapto-3-
nirothiazple (obtained from 2-bromo-5-nitrothiazole and thiourea),

EXAMPLE VII.3
This Example illustrates a three-step preparation of 5-chloro-2-(4,4—diﬂuorobm—3—
enylthio)thiazple (Compound VI1.24).
Step 1

hexane) to give 2-(4-bmmo-3,4,4-uiﬂuombmyiﬂ1io)thiazolc (29.5g). 'HNMR: § 2.2-
2-5CH.m); 32-3.6QHm); 4.7.5.0(1H,m), 7.23(1H,d); 7.68(1H,d).

Step 2; Z:Iﬁ-bmmo-3.4.4-tn'ﬂuombutvlt!ﬁo)~5—chlomthia7nlc

The compound from Step 1 (30.6g) in dichloromethae (130cm’) was treated zr

- ambient temperature with sulfuryl chloride (9.6cnrt’) in dichloromethane (30cm’) over 1 hour

30

chromatography (silica; efuant 5% diethy! ether in hexane) to give 2~(4-bromo-3,4,4-
u—iﬂuorobmyltlmio)—S-chJomt}ﬁazalc (28.0g); '"HNMR: § 220-2.45 (2H.m); 3.25-3.50(2H.m);
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4.70-5.0(1H.m): 7.45(1H.s); (oil).

Sten 3: Compound V.24

Zinc powder (33g) in water (600cm’) was stirred with jodine (0.17g. catalyst), heated

7.45( 1H.s); (otl).
EXAMPLE VI 4
This Example illustrates a preparation of 5-bromo-2-(4,4-difluorobuz-3-
15 enyithio)thiazole (Compound VI1.14).

2-Amino-5-bromothiazoe hydrobromide (11 8) was treated with aqueous sodium
hydrogen carbonate, extracted into dichloromethane (2x250cm’) and dried (MgSO,). The
mixture was filtered and the filtrate added 1o bis~(4,4-diﬂuorobm-3-enyl)di51ﬂﬁdc (20g). Ten.
butyl nirrite (9.6enr’) in dichloromethane (40cm’) was added dropwise to the stirred solution

EXAMPLE VILS
25 This Example illustates 4 preparation of 2-(4,4~diﬂuombm-3-mylthio)—4—
mcthyl&ﬁamle-S-SMfonyl fluoride (Compound VII.52) using an alternative diazotisation
procedure to that given in Example Vi1 4.

fractionated by chromarography (silica; eluant hexane - ethyl acetate 4:] by volume) to give
Compound VII.52 (1.84g). M™=303. ' NMR: § 2.50(2H.my; 2.68(3H.s): 3.32(2H.1);



+.28(1H.m); (oil).

(i1) 5-c1110m-2-(4,4-diﬂuorobm-B-cnyIthio)thiazolc (Compound VII.24). M- =241; 'H

10 (iii) 5-chloro-2-(4,-4-diﬂuorobut 3-enylthi

(MgS0,) and €vaporated under redyced pressure to give ethy] 2-amino-5-bromothiazoled-
carboxylate ( 1.54g). Mir=2s ; 'HNMR: § L.40(3H,t); 4.40(2H,t); 5.6(2H br S).
Step 2: ; '

2.50(2H,m); 3.30(2H,t); 4.30( IHm); 4.45(2H,q); (oil).
This Example lustrates 3 three-step preparation of NNdiethy] 2+4,4difluorobut-3-
30 cnylﬂﬁo)—4-mcﬂ1y1ﬂ1iazo16~5-su1fonanﬁdc (Compound VIL56).
2-Acctamjd0—4—mcthylthiazole-5-su1fonyl chioride (5.2g) in tetrahydrofirran ( 100cm?’)
Was stirred at ambient lemperature and treated portionwise with diethylamine (4.5cn’). The
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water (2x100cr). dried (MgS0,) and re-evaporated
under reduced pressure to give N.N-dieth

vl 2~aoctaxrﬁdo-4-mcthy1d1iazolc-5-smmnanﬁdc
(4.9g). 'HNMR: § 1.20(6H,t); 228(3H,s); 2.

).

O,) and evaporated

A ..-amino-4-mcthylthiazok~5-su1fonamidc (0.48g).
M249; '"H NMR: § 1.20(6H,t); 2.48(3H,s); 3.28(4H,q); 5.25(2H.br s); (solid).
Step 3: Preparation of Compound VII.56

EXAMPLE vI1.9

This Example illpsu-atm a preparation of 5-(4,4—diﬂuorobut-3—enylthio)thiazole

(Compound VIL.82).

Compound VI1.128 (0-30g) was dissolved in dry tetrahydrofiran (14cn?’) and heated
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under reflux in an ammosphere of nirogen. Tert. butyl nitrite (0.52enr’) in terahyvdrofiran
(8cn’) was added dropwise over 0.25 hours. the mixture heated for 2 hours, further tert.
butvinitrite (0.52cr’) added and heating continued for a further 2 hours. The soiution was
cooled. evaporated under reduced pressure and the residue fractionared by chromatography
(silica: eluant hexane - ethyl acetate 1:] by volume) to give Compound VIL.128 (0.10g) 'H
NMR: & 2.28(2H,m); 2.82(2H); 4.24(1H.m); 7.86(1H.s); 8.86(1H.s); (oil).
EXAMPILE vI1 10

This Example illustraes g preparation of 2~chloro-5-(4,4-difluorobut-3-

enylthio)thiazole (Compound VII.] 14).

filtrate re-evaporated 1o give a yellow-brown liquid which was fractionated by
dnomogmphy (silica; eluant hexane - diethyl ether 4:1 by volume) to give Compound
VILI14 (2.43g). M=241; 'H NMR: § 228(2H.m); 2.68(2H,1); 4.22(1H.m); 7.52(1H.s) (oil).

- EXAMPLE VII.11

This Example ilJustrares a preparation of 2—(4—cyanophcnoxy)-5-(4,4—diﬂuorobm-3-
enylithio) thiazoje (Compound VIL130).

Compound VII.114 (0.483g), 4-cyanophenol (0.238g), anhydrous potassium carbonate
(0.276g) and cesium fluoride (0:304g) in N-methylpymrolidin-2-one (3cn’) were stirred
together under an atmosphere of nitrogen and heated to 90°C for 36 hours. The reaction

7.75(2H,m); (oil).
EXAMPLE VIL.1?
This Example illustrates & preparation of ethy] 5-(4,4-difluorobut-3-cnylthio)-thiazole-
4-carboxylate (Compound VIL98). ,
Ethyl isocyanoacetate (2.3g) in dry tetrahydrofiran (I5cnr’) was added to a stirred
mixture of potassjum tert. butoxide (2.24g) at <40°C under an atmosphere of nirogen. After
10 minutes the reaction was cooled to -78°C and carbon disulfide (1.52g) in tetrahydrofuran
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(20cr?’) was added slowly. On complete addition the reaction temperarure was allowed to
rise  ""C and 4.4—diﬂuombm~3—cnyl 4-methyl-benzenesulfonare (524g) in tetrahvdrofitran

eluting with 1:1 hexane - ethyl acetate gave Compound VII.98 (3.15g). 'HNMR §
LAS(3HY; 2.50(2H.m); 3.10(2H 1), 43-4.4(1Hm); 4.502H,q); 8.65(1H.s); (oil)
10 EXAMPLE VIL13
This Example illustrates 2 preparation of 5—(4,4-diﬂuombm-3-cnyhhio)-ﬂ1iazolc-4-
carboxamide (Compound VI1.94), '

(35cnr’; density 0.88) for 4 hours, Compound VI1.94 was obtained as a solid which was
15 filtered from solution and sucked to dryness (027g). 'H NMR 6 2.50(2H,m); 3.00(2H,t);
4.304.41(1H,m); 5.5 and 7.0(2H broad); 8.55(1H,s): (solid mp 140-141°C),
The following compounds according to the invention were prepared from the
corresponding esters using the above procedure:
() 2—(4,4—diﬂuorobm-3-mylthio)thiazole-4-wboxanﬁdc (Compound VI1.7). M'=250; 'H
20 NMR: & 2.50(2Hm); 3.27(2H.); 4-28(1H.m); 5.9 and 7.1(2Hbr s); 8.03(1H) (mp
57-58°C) from Compound VII.8.
(ii) 2~(4,4—diﬂuorobut-3-mylﬂﬁo)—4—mcthylﬂ1iazolc~5—mrboxamide (Compound VII.36).
'H NMR: § 2.48(2K m), 2.66(3H,s) 3.26(2H.1); 3.85(3H.s); 4.28(1H,m); 5.7(2Hbr s);
(mp 99-100°C) from Compound VII.41.
25 EXAMPLE V.14
This Example illustrates a preparation of 4—cyano-5-(4,4-diﬂuorobm-3-my1ﬂ1io)-
thiazole ( Compound VIL.90).

then poured into aqueous 2M hydrochloric acid and the product was extracted into ethyl
acetate. The organic phase was dried (MgSO,) and evaporated under reduced pressure,
Chromatography of the residue on silica gel gave Compound VIL.90 (0.142g). 'H NMR &
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2.40(2H.m): 3.20(2H.t); 4.30(1H.m); 8.80(1H.s).
The following compounds according to the invention were prepared from the
corresponding carboxamides using the above procedure:
(i) 4—C}'an0-2-(4,4—diﬂuorobut-3-enylthio)d1ia.zole (Compound VIL6). 'H NMR: §
2.50(2ZH.m); 3.32(2H.t); 4.26( IH.m); 7.86(1H,s); (oil) from Compound V1.7,
(i) 5—cyan0-2-(4,4—d1'ﬂuombm-S-mylmio)-zl-methylt}ﬁazolc (Compound VII1.32). 'y
NMR: & 2.48(2H.m); 2.58(3H.s) 3.30(2H,1); 3.85(3H,s); 4.28( IH.m); (oil) from
Compound V11,36,
EXAMPLE VII.15

(MgSO,) and evaporated under reduced pressure to give Compound VII.13 (0.18g). M'=329:

'HNMR: 8 2.48(2H m); 3.30(2H,t); 4.28(1H,m); 7.0(1H,broad signal); (mp 86.5-87.5°C).
The following compounds according to the invention were prepared from the

corresponding esters using the above procedure:

(1) 2—(4,4-diﬂuorobuz-3-myl&ﬁo)miazolc-‘#—czn'boxylic acid (Compound VII.10). M'=251;
'HNMR: & 2.50(2H,my); 3.35(2H,1); 4.28(1H.m); 8.18(1H,s); (mp 114-1 15°C) from
Compound VII.8. B

(i) 2-(4,4-diﬂuorobm-3-cnykhio)-4—mcthy1t1_1iazole-5-carboxylic acid (Compound VI1.45).
M'=265; 'H NMR: § 2.50(2H,m); 2.70(3H,s); 327(2Ht); 4.28(1Hm); 9.8(1H, broad
signal); (mp 52.0-53.5°C) from Compound VIL.41.

(i) >4, 4-difluorobut-3-enylthio)thiazole-4-carboxylic acid (Cormpound VIL102),
M'=251; 'H NMR: § 2.50(2H,m); 3.102H,p); 4.28(1H,m); 8.70(1H,s); (mp 128.5°C)

from Compound vI1.98. |
EXAMPLE V1116

This Example illustrates methods suitable for the preparation of compounds according
to the invention in which the sulfur atom of the 4,4-difluorobut-3-enylithio substituent of the
corresponding unoxidised compound is oxidised to sulfoxide (sulfinyl) or sulfone (suifonyl).
Method A: Using potassium peroxymonosulfate as oxidant.

mmimﬂm;mgﬂiﬂmmbm-?mvlsulfonvl)ﬂﬁa?nlc (Compound VII.26)




at ambient temperarure, the insolubles filtered from solution, the filrate exracted with

5 dichloromethane (4x50cm’) and dried (MgSO,). The solvent was removed under recuced
pressure and the residue fractionared by chromatography (silica: eluant hexane : ethy] acetars
4:1 by volume) to give Compound VII.26 (3.9] g). M(NH4)*=291; 'H NMR: § 2.60(2H.m);
3.50(2H,1); 4.25(1H,m); 7.85(1H,s); (oil).
Method B:  Using monomagnesium peroxyphthalic acid

10 mﬂnﬂﬁwﬂmbmmwmmmmmc (Compound VI1.15)

15The organic phase was dried (MgSO,), evaporated under reduced pressure and the residue
fractionated by chromatography (silica: eluant hexane : ethyl acetate 10:] by volume) to give

Compound VIL1S (1.0g). MNH4)=321; 'H NMR: § 2.38 (IELm); 2.60(1H.m); 3.20(2H.m);

4.20(1H.m); 7.85(1H,s); (oil).

The following compounds according to the invention were prepared from the
2 ccorresponding thioethers using tk: : above procedure, Method B,

() 2-(4,4—diﬂuorobut-3-enylsulﬁnyl)t}ﬂazolc (Compound VII.2), MH=224; 'H NMR: §
2.36(1H.m); 2.50-2.70(1H.m); 3-20(Hm); 4 22(1Hm); 7.67(1Hd); 7.98(1H,d) (oil)
from Compound V1] and one equivalent of oxidant,

(i) 2-(4,4-d1ﬂuorobm-3-cnylsu1fonyl)miazole (Compound VIL3). MH*=240: 'H NMR: §

25 2.55(2H,m); 3.45(2H,t); 4.24(1H,m); 7.78( 1H,d); 8.08( 1H,d); (oil) from Compound
VIL.1 and two equivalents of oxidant.

(iii) 5-bromo—2-(4,4—diﬂuorobut-B-enylsulfonyl)thiazoIe (Compound VII.16).
M(NH4)"=335; ' NMR- 3 2.58(2H,m); 3.46(2H,t); 4.25( 1H,m); 7.96(1H,s); (oil)
from Compound V11,14 and two equivalents of oxidant.

3div) 2-(4,4—d1'ﬂuorobut-3-enylsu1ﬁnyl)-5-methylthiazolc (Compound VII.22), 'H NMR: &
2.38(1H.m); 2.50-2.65(4I-Lm); 3.15(1H,m); 4.23(1H.m); 7.6(( 1H,q); (oil) from |
Compound VI1.2] and one equivalent of oxidant.
(v) 2-(4,4—diﬂuorobut-3-enylsulfonyl)—S—mcthylthiazole (Compound VII.23). 'H NMR: &
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2.55(2ZH.m); 2.60(3H.s): 3.45(2H); 4.25( IHm); 7.73( 1H.q); (oil) from Compound
VI1.2! and o equivalents of oxidant.

(vi) 5-chJoro-2-(4,4-diﬂuombm-3-mylsu1ﬁnyl)ﬂ1iazolc (Compound VI 25).
M(NH4)"=275; 'H NMR: § 2.38(1H,m); 2.60(1H.m); 3.18(2H.m); 4.25(1H.m);
7.74(1H.s); (oil) from Compound VI 24 and ope equivalent of oxidars

(vii) 5-(4,4-diﬂuombm-3-cnylsulﬁnyl)ﬂﬁazole (Compound VII.83). 'H NMR- )
2.50(2H.my); 3.05( IHm); 3.20(1H.m); 428(1H,m); 8.20(1H.s); 9.12(1H.s); (odl) from
Compound VII.82 and ope equivalent of oxidant.

(viii) 5-(4,4—diﬂuorobm-3-mylsxdfonyl)ﬂ1iazole (Compound VIL.84). 'H NMR: §
2-502H.m); 3.30(2H,m); 4.25(1H,m) 8.20(1Hs); 9.12(1H,s); (oil) from Compound
VIL.82 and two equivalents of oxidant.

(ix) Z-dﬂor0-5{4,4—diﬂuorobm-3-mylswﬁnyl)t}ﬁazolc (Compound VII.115). 'Y NMR: §
2.50(2H,m); 3.05( IHm); 3.20(1H,m); 4.28(1H.m); 7.85( IH,s); (oil) from Compound
VI.114 and one equivalent of oxidant.

15 (X) 2—chloro-5-(4,4—diﬂuorobm—3-cny151dfonyl)ﬂ1iazo1c (Compound VIL116). 'H NMR: §
2.52(2H,m); 3.30(2H,m); 4.28(1H,m); 8.08( 1H,s); (oil) from Compound VII.114 and
tWo equivalents of oxidant.

Method C; Using 3~chloroperbenzoic acid

10

(x1)  ethyl 2-(4,4-diﬂuombm-3-mylsulfonyl)ﬂ1iazole-4-mxboxylatc (Compound VIL9).
M'=311; 'HNMR: § 1.43(3H,t); 2.60(2H,m); 3.56(2ELt); 4.28(1H,m); 4.48(2H,q);
8.50(1H,s); (mp 64-65°C) from Compound VIL8 and two equivalents of axidant.

25 (Xii) ethy] 5~bromo—2-(4,4-diﬂuorob—m-3-myla11fonyl)ﬂliazol6-4-<mboxylatc (Compound
VIIL12). M'=389; 'H NMR: ) L43(3H,p); -60(2H,m); 3.56(2H,1); 4.28(1H.m);
448(2H.); (mp 72-73°C) from Compound VIL11 and g equivalents of oxidanz.

(xiii) 5-chlom—Z-(4,4—diﬂuorobut-3-mylsulfonyl)—4-med1ylthiazole (Compound VII1.28). 'H
NMR: § 2.55(2H,m); 2.45(3H,s); 3.40(2H 1), 4.25(1Hm); (oil) from Compound

30 VII.27 and two equivalents of oxidant.

(X1v)  methy] 2-(4,4—diﬂuorobut-3-mylsulfonyl)—4—m&hy1t1ﬁazole—5-@arboxylatc (Compound
VIL43). 'HNMR: § 2.60(2H,m), 2.85(3H,s); 3.50(2H,1t); 3.95(3HLs); 4.25(1H.m);
(oil) from Compound VII.41 and two equivalents of oxidant.
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(xv) 2-(4,4—diﬂuorobm-3—en_vlsulfonyI)—-1—methylmiazole~5-su1fonyl fluoride (Compound
VIL.53). 'HNMR: § 2.60(2H.m); 2.85(3H.); 3.55C2H,1); 4.28(1H.m); (mp 67°C)
from Compound VII.52 and two equivalents of oxidant.

EXAMPLE VIII.1
This Example illustrates a preparation of 2-(4,4—diﬂuorobut-3-cnylmio)-l-
methylimidazole (Compound VIILS). '
To a solution of 2-mcrcapto—l-mcthy1imidazolc (9.78g) in acetone (300c?’) was
added potassium carbonate (14.2g) and 4-bromo-1,1-difluorobut- 1 -ene (16.12g) as a solution

5

A portion (1g) was purified by chromatography on sorbsi] C-30, eluting with ethyl acetate :

15 hexane 3 : 7, and gave pure Compound VIII.5 (0.776g). 'H NMR: & 2.3-2.4(2H.m); 3.05-

3-15(2H,t); 3.603H;s); 4.154.35(1Hm); 6.95(1H,s); 7.05(1H,s); (o).

The following compounds according to the invention were prepared by the above
procedure, using the appropriate mercapto imidazole:

(1) 2-(4,4—diﬂuorobm-3-mylthio)-l-phmylimidazole (Compound VIII.3), M*=266; 'H

20 NMR: § 2.3-2.42H.m); 3.1-3.15(2Hy); 4.1-4.25(1H,m); 7.1-7.2(2H,m); 7.3-
7.55(5H,m); (oil).

(i) 24, 4-difluorobut-3-cnylthio)-1-ethylimidazoe (Compound VIIL10). M=218; 'H
NMR: 8 14GH,1); 2.3-2.42H.m); 3.15(2H,1) 4.02H,q); 4.2-4.35(1H.m); 6.95(1H.s);
7.1(1H,s); (oil).

25 (iii) 2-(4,4-diﬂuombm-B—mylt}ﬁoH-eLhyl-S-mcthyIinﬁdazolc (Compound VIII.27).
M'=232; 'H NMR: § LIS(3H,t); 2.15(3H,s); 2.35-2.45(2H,m); 2.5-2.6(2H,q);
2.95(2H,t); 4.1-4.3( IHm); (m.p. 54-56°C).

(iv) 2-(4,4—diﬂuorobut-3-enylthio)—4-mcthylimidazolc (Compound VIIL58). M'=204; 'H
NMR: & 2.25-2.35(SH.m): 3.0(2H,t); 4.15-4.3(1H.m); 6.75(1H,s); (oil).

30 (V) 2-(4,4—diﬂuorobut-3-mylt}ﬁo)-4~cd10xy®arbonylirr1idamle (Compound VIII.64).
M'=262; 'HNMR: § 1.3-1.35(3H,t); 2.25-2.35(2H,m); 3.05-3.15(2H,t); 4.1-
4.25(1H,m); 4.3-4.4(2H.q); 7.8(1H.br s); (mp 57.8-61°C),

(vi) 3-(4,4-diﬂuorobut-3-enyldﬁo)imidazo-[ 1.5a}-pyridine (Compound VIIL.151). 'H NMR:
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5 2.30 (2Hm): 3.002H.1); 4.20(1H.m); 6.65(1H.m); 6.80(1H.m); 7.45(1H.ck):
7.55(1H.s); 8.15( 1H.dd); (oil) from 2.3-dihydroimidazo-[ 1.5a}-pyridine-3-thione.
EXAMPLE V112
This Example illustrates a preparation of 2-(4,4-diﬂuorobm-3-cnyld1io)-inﬁdazole
5 (Compound VIII1) and 1-(4,4—diﬂuorobtn-B-cnyl)—2-(4,4-diﬂuombm-3-myhlﬁo)inﬁdamlc
(Compound VIIL.8) a5 a mixture of products separable by chromatography.

To a solution of 2-mercapto-imidazole (10.01g) in acetone (400cnr’) was added
potassium carbonate (20.73g) and 4—bromo-1,1-diﬂuorobm-l-mc (18.79g). The mixture was
heated at reflux for 18 hours and allowed to cool, Inorganic solids were removed by filtering

10 the reaction mixnre through a plug of sorbsil-C30 silica, washing with cthyl acetate, The
filtrate was €vaporated under reduced pressure to give a pale browm oil (192g) which was
chromatographed on silica, eluting with 15% ethyl acetate in hexane, progressing to 50%

245(4Hm); 3.1-3.15(2H,1); 3.9-4.0(2H,t); 4.054.3QH,m); 6.95(1H,s); 7.05(1H,s); (oil) and
Compound VIIL1 (5.3 g)- This sample of Compound VIII.] was recrystallised from ethy!
acetate and hexane to provide 4.2g which had M"=190; 'H NMR: § 2.3-2.4(2Hm); 3.0-
20 3.12Hy); 4.154.3( IHm); 7.0-7.12H,br s); 9.2(1H br s); (m.p. 58.6-59.6°C).
EXAMPLE V1.3
This Example illustrates a preparation of 2-(4,4-diﬂuorobm-3-mylthio)-4-
phenylimidazo]e (Compound VIII.19).

25 enylisothiouronium hydrobrom;de (2g) in 84% ethanol/wazer (20cnr’) and sodium bicarbonate
(2.72g) was slowly addeg with stirring. The resultant Yellow suspension was heated under
reflux for 3 howrs. The mixture was cooled and solyeay was removed by evaporation under
reduced pressure. Themiducwaswashedmiccwidlwazmwatcr(ZXZOQn’)Mﬁdlwas
decanted off to remove inorganic material, The crude product so obtained was purified by -

30 Chromatography on silica, eluting with 209 ethyl acetate in hexane, and product-containing
fractions were recolummneg using 5% ethyl acetate in toluene. This gave Compound VIII.19
(0.78g); M=266; 'H NMR: § 3-242H,m); 3.05-3.12H,t); 4.154.3(1H,m); 7.2-7.4(4H.m);
7.6-7.75(2H.br s) free of byproduct, the corresponding N-phenacyl derivative.

Bt R
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@) 2-(4,4-diﬂuorobm~3-cnylthio)-l-mczhyM-phmylinﬁdazolc (Compound VII1.22).
M™=280; '"H NMR: 6 2.35-2.45(2H.m); 3.10-3.18(2H,t); 3.65(3H.s); 4.194.35(1Hm):
72-725QH,m); 7.33-7.38(2H,y) 7.72-1.78(2H,d) (oil) using N-methyl 4 4-difluorobu.
3-enylisothiouronjum hydrobromide, '

(i) '2-(4,4-diﬂUorobm-3-mym1io)-5-cthyl-4-mcthoxywbonyl-l-mcthyﬁmidazolc
(Compound VIIL68). M'=290; '"HNMR: § 12-125(3H,t); 2.35-2.45(2H.m); 2.8-
2-H2H0); 323.25(2H,1); 3.78(3H ) 3-85(3H,s); 4.164.32(1H.m); (oil) using N-
methy] 4,4-diﬂuombm-3-mylisod1iom'onimn hydrobromide and methy! 2-bromo-3-

10
OXOpentanoate,
EXAMPLE V1114
This Example illustrates a preparation of 2-(4,4-diﬂuorobm-3-enylﬂ1io)-4,5-
dimethylimidazple (Compound VII1.29),
15 Potassium carbopate (18.9g) and 4,4-diﬂuorobm-3-mylisothiommimn hydrobromide

(4,4—diﬂuorobut-3-my1thio)bman~2-onc (0.682); M"=194; 'H NMR: § L4(3H d); 2.15-

2.3(SH.my); 2.45(2Hy) 3.3-3.4(1H,q); 4.14.35(1Hm). The second compound eluted was the
25 desired Compound VII29 (4.1g); M'=218; '"H NMR: § 2.15(6H,s) 225-2.35(2H,m); 2.9-

3.0(2H,t); 4.154.3( 1H,m); (mp 81.4-84.4°C). The third Compound efuted was identified as

the product of a further N-alkylation of Compound VIT.29 with additional 3-bromobutan-2-

one, namely N l-mcthylpropan-z-one) 2-(4,4—diﬂuorobm-3-myltlﬁo)-4,5-dimcthyﬁmidazole

(1.11g) M"=217; 'HNMR: § 1.55(3H,s); 2.0(3H.s); 2.05(3H,s); 2.15(3H.s); 2.3-2.4(2Hm); -
303-0-3.052H,¢); 4.154.35(1H,m); 5.0-5.1(1H,m); (oil).
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VIILL. by alkylation using propyl iodide.

Compound VII.1 (2g) was added in portions (effervescence) to a suspension of
sodium hvdride (0.736g of a 60% solid in oil) in dimethyl formamide (20c’) under a
nitrogen armosphere.  Afier stiring the mixmure for 30 minures, n-propyl iodide (2.68g) was
addedandmcreactionnﬁmn-ewasstirmdattheambimttmpcranneforwhoms. Water
and diethyl ether were then added and the product extracted into ether. The combined
organic phases were washed with water and saturated brine and dried (MgSO,). Afier
filtration, the solvent was removed by evaporation under reduced pressure to give crude
product (2.7g) which was purified by Chromaxogmphy on sorbsil C-30, eluting with ethvi
acetate ; hexane 3 : 7 and gave Compound VIIL12 (2.15g); M'=232; 'H NMR: & 0.9
0.95(3H,¢t); 1.75-1.85(2H,m); 2.3-2.45(2H.m); 3.1-3.15(2H,1); 3.85-3.95(2H.t); 4.15-
4.35(1H,m); 6.9( 1H.s); 7.1( 1H.s); (oil).

The following compounds according to the invention were prepared by the above
procedure, using the appropriate alkylating agent and starting N-H imidazole-

() 2-(4,4—diﬂuombm-3-cnylmio)-1—(l-mcthylcthyl)~imidazolc (Compound VIII.14).
M'=232; 'H NMR: § 1.4(6H,d); 2.3-2.4(2H,m); 3.1-3.15(2Ht); 4.15-4 3(1H.m); 4.5-
4.6(1H,m); 7.0( 1Hs); 7.1(1H,s); (oil) from Compound VIIL1.

(ii) 2-(4,4—diﬂuorobm-3-cnylthio)-l,4,5-t1imczhylimidazolc (Compound VIIL.31). 'H
NMR: 6 2.15(6H.two s); 2.25-2.35(2H,m); 2.95(2Hyt); 3.5(3H.s); 4.154.3(1H.m); (oil)
from Compound VII1.29.

(iii) 1-cthyl-2-(4,4~diﬂuorobut—3—cnylthio)—4,5—dimcthylimidazolc (Compound VITL33). 'H
NMR: & 1.25(3H,t); 2.15(6H,br s); 2.3-2.4(2H,m); 3.0(2H,t); 3.9-3.95(2H,q); 4.15-
4.3(IH,m); (oil) from Compound VIII.29.

"(1Iv) A mixure of 2-(4,4—diﬂuorobm-3—enylﬂ1io)—1,5—dimcthylimidazolc (Compound

VII.35) and 2-(4,4-diﬂuorobm—3—mylthio)—l,4-dimcthylimidazole (Compound
VIL60); 'H NMR: & 2.15(3H,s); 2.3-2.4(2H,m); 3.0-3.05(2H,t); 3.5 and 3.55(GH.two
) 4.15-4.3(1Hm); 6.65 and 6.80(IHtwo s) from Compound VIS8,

(V) A mixaure of 2-(4,4—diﬂuombm-B-enyMﬁO)-S-mcthy]-1-(l-methyleth_vl)—imidazolc
(Compound VIII.37) and 2-(4,4—diﬂuombm—3—mylthio)—4—methyl-‘s-( I-methylethyl)-
imidazole (Compound VII1.62); shown to be mainly the latter isomer, 'H NMR: &
1.35(6H.d); 2.2(3H.s); 2.3-2.4(2H.m); 3.05(2H.t); 4.15-4.3(1ELm); 4.54.6(1H,m);
6.70(1H.s) from Compound VIII.58.

(vi) 2—(4.4-diﬂuorobut-3-cnylmjo)—5-cmoxycarbonyl-l-mcthylimidazole (Corrpound
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VIIL.52). M™=276: 'H NMR: & 1.32-1.40(3H.t); 2.37-2.47(2H.m), 32-33(2H);
3.82(3H.s); 4.17-4.32(1H.m); 4.25-4.35(2H.q); 7.7(1H.s); (oil) from Compcund
VIIL64. This reaction produced a chromatographically separable mmre of
Compound VIII.52 and VIIL65. the former eluting first.

(viD) 2-(4,4—diﬂuorobm-S-myldﬁo)#—ethoxymrbonyl-l-meth_vlinﬁdazole (Compound
VIIL65). M™=276;: '"H NMR: & 1.35-1.40(3Hyt); 2.35-2.42(2H.m); 320-3.27(2H.);
3.63(3H.s); 4.15-4.30(1H.m); 4.3-4.4(2H,q); 7.60(1H,s); (oil) from Compound VII.64.

EXAMPLE VIIL6

This Example illustrates a preparation of 24, 4difluorobut-3-enylthio}-N-(methane
sulfonyl)imidazole (Compound VII1.18).

A solution of Compound VIII.] (0.49g) in dry tetrahydrofuran (Bar’) was added
dropwise to a suspension of sodium hydride (55% in oil, 0.12g, washed with hexane prior 10
use) in dry tetrahydrofuran (5enr’) cooled in a cold water bath, The reaction mixnre was
allowed to stir at the ambient temperature for 2" hours and then methanesulforrvichioride
(0.3g) was added and the reaction stured for a further 16 hours. The reaction mixnze was
poured into ethyl acetate/water and the layers separated. The aqueous layer was extracted
with ethyl acetate and the combined organic phases were dried (MgS0,), filtered and
evaporated under reduced pressure to give a yellow oil. Purification by colurrm
chromatography on silica gel using 3:7 ethyl acetate:hexane gave Compound VIILI8 (031g).
'HNMR & 2.40-2.50(2H.m); 3.30 (2H.1); 3.30GH,s); 4.25(1H,m); 7.05(1H.d); 7.35(1H.d):

(o).
EXAMPLE VII1.7

This Example illustrates a method suitable for the preparation of compounds
according to the invention in which the sulfir atom of the 4,4-difluorobuz-3-emryithio
substituent of the corresponding unoxidised compound is oxidised to sulfoxide (sulfimvi) or
sulfone (sulfonyl). i

Preparation of Compound VIIL7 from Compound VIII.S,

Compound VIIL5 (18.1g) was cooled to 0°C in dichloromethane (400c’) and 3-
chloroperbenzoic acid (61.2g of water-wet solid, 2 equiv.) was added. The mixnre was
stirred at the ambient temperature for 18 hours and then poured into saturated agueous
sodium bicarbonate. The product was extracted into dichloromethane. the organic phase
washed with water and sarurated brine and dried (MgSO,). Evaporation of solvent unde
reduced pressure gave crude Compound VIII.7 which was chromatographed on silica. eiuing
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with 15% ethyl acetate in hexane. progressing 10 50% ethyl acetate in hexane 1o give pure
Compound VIIL.7. 'H NMR: § 2.55-2.6(2H.m): 3.5-.3.55(2H,t); 4.0(3H.s); 4.154.3(1H.m);
7.0(1H.s); 7.15(1H.s); (oil).

The following compounds according to the invention were prepared by the above

s procedure of Example VI, using two equivalents of oxidant unjess otherwise specified, with
the appropriate starting thioether:

10

15

20

25

30

(@)

(i)

(111)

(iv)

V)

(vi)

(vii)

(viii)

(ix)

2-(4,4—diﬂuorobm-3-my151ﬂfony1)-imidamle (Compound VIII.2). MH™=223: 'H NMR-
0 2.4-2.6(2Hm); 3.4-3.45(2H,1); 41-4.3(IHm); 7.3-7.4(3Hbr s); (white solid, mp.
113-114°C).

2-(4,4-diﬂuombm-3-mylsulfonyl)-I-phmylimidazole (Compound VIIL.4), M=298: 'H
NMR: § 2.45~2.55(21-Lm); 3.45-3.55(2H.t); 4.154.3(1H,m); 72(1H.d); 725(1Hd);
7.45-7.55(5H,m); (oil).
l-(4,4-diﬂuorobut—3-cnyl)-z-(4,4-diﬂuorobm—3-mylsu1fonyl)-imidazolc (Compound
VI1.9). M =312; 'H NMR: & 2.5-2.65(4H,m); 3.5-3.6(2H t); 4.1-4.35(H.m); 4.4-
4.45(2H,¢); 7.05(1H;s); 7.15(1H,s); (oil).
2-(4,4—diﬂuombm-3-cnylsulfonyl)-l-ethylimidazole {Compound VIIL11). M'=250: 'H
NMR: 8 1.5(3H,t); 2.5-2.65(2H.m); 3:5-3.6(ZH,1); 4.15-4.35(1H,m); 4.4-4.45(2H,q);
7.05(1H,s); 7.15(1H,s); (oil).

2~(4,4—diﬂuorobm—3-mylsmfonyl)-1~propylimidazolc (Compound VIII13). MH'=265;
'HNMR: & 0.9-1.0(3H,¢); 1.8-2.0(2H,m); 2.5-2.6(2H,m); 3.5-3.6(2H,1); 4.15-
4.35(3H,m); 7.05(1H,s); 7.15(1H,s); (oil).

2-(4,4—diﬂuorobut-3-mylsu1fonyl)—l-( l-methylethyl}-imidazole (Compound VIIL15).
M'=264; 'H NMR: § 1.5(6H,d), 2.55-2.65(2H,m); 3.5-3.6(2H.m); 4.154 35(1K.m);
5.15-5.35(1H,m); 7.15(2H,br); (oil).
2-(4,4—diﬂuombm—3~mylsulﬁnyl)-4-phmy1ixrﬁdazolc (Compound VIII.20). M*=282;
'HNMR: 8 2.35-2.65(2H.m); 3-25-3.4Q2H); 4.154.3(1H,m); 7.25-7.5(4Em); 7.6-
7.8(2H,m); (oil) using 1.5 equivalents of oxidant.
2-(4,4—diﬂuombm-3-mylsulfony])—4—phmylinﬁdazole (Compound VIIL.21). M*=298:;
'HNMR: § 2.45-2.6(2H,m); 3.4-3.5(2H1); 4.1-4.28(1H,m); 7.3-7.55(4Mm); 7.7-

- 7752H,d); (m.p. 109.6-1 10.4°C) using 1.5 equivalents of oxidant.

2-(4,4—diﬂuoxjobut-3-enylsu1ﬁnyl)-l—meﬂxyl#—phmylimidazolc (Compound VII.23).
M™=296; 'H NMR: & 2.5-2.65(2H.m); 3.4-3.65(2H,m); 4.0(3H,s); 4.254.4(1H.m);
7.25-7.45(4H.m); 7.7-7.75(2H.dd); (m.p. 106-106.6°C) using 1.5 equivalents of
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oxidant.

(x) 2-(4.4—diﬂuombm~3—mylsu1fonyl)-1-mcthy!--kphmylinﬁdazole (Compound VIII.24).
M™=312; '"H NMR: § 2.6-2.72H.m); 3.58-3.65(2H.1); 4.02(3H.s): 4.2-335(1E.m):
7.25-7.42(4H.m); 7.7-7.75(2H.dd); (m.p. 78.6-79.6°C) using 1.5 equivaients of

5 oxidant.

(x1) 2-(4,4-diﬂuorobut-B-cnylsulfonyl)—4—exhy1-5-med1y1imidazolc (Compound VI 28),
M'=264; 'H NMR: § 1.15-1.3(3H.q); 2.25(3H.two s (tautomers)); 2.45-2.7(4H.m);
3.35-3.45(2H ), 4.1-4.3(1H.m); 11.3(1H.br s); (oil).

(xii) 2-(4,4-diﬂuorobut-3-cnylsulfonylH,S-dimeﬂ]yIimidazolc (Compound VIII.30).

10 M'=250; '"H NMR: § 2.25(6H,two s); 2.45-2.55(2H,m); 3.35(2H.1); 4. 1-4.25(1H.m);
10.3-10.6(1H.br s); (mp 113.4-1 14.6°C).

(x1ii) 2-(4,4—diﬂuorobm-3-cnylsu1fony1)-1,4,5~ﬁmcﬂnylinﬁdnzole (Compound VIIIL.32),
M'=264; '"H NMR: & 2.2(6H.br s); 2.5-2.6(2H.m); 3.4-3.5(2H.0): 3.85(3H.s); 4.15-
4.3(1H.m); (oil).

15 (xiv) 1-eﬂ1yl-2-(4,4—diﬂuorobm-3-enylsulfonyl)—4,5—dimcthylimidazo!e (Compound VTII.34).
M'=278; '"H NMR: § L4(3H,t); 2.15(6H,br s); 2.5-2.6(2H,m); 3.5(2H,t); 4.15-
4.3(1H.m); (oil).

(xv) A mixture of 2-(4,4-diﬂuorobut-3-eny151ﬂfonyl)-I,S-dimcthylimidazolc (Compound
VIIL.36) and 2~(4,4-diﬂuorobut-3-enylsulfonyl)-l,4—dimcthylimidazole (Compound

20 VIIL61); 'H NMR: § 2.20(3H,s); 2.25(3H.s); 2.5-2.6(+H,m); 3.45-3.55(4H,m);
3.85(3HLs); 3.95(3Hs); 4.154.3(2Hm), 6.75(1H,s); 6.95(1H,s); from the mixture of
Compounds VIII.35 and VIIL60 prepared in Example VIIL5(iv) above.

(xvi) An 18:82 mixnre of 2—(4,4—diﬂuorobut-3-mylsulfonyl)-S—mcthyl-1-( l-methylethyl)-
imidazole (Compound VIIL.38); '"H NMR: § 1.55(6H,d); 2.4(3H,s); 2.55-2.65(2H,m);

25 3.6(2HL1); 4.154.35(1H,m); 5.15-530(1H,m); 6.85(1H,s); and 24, 4-diflucrobut-3-
cnylsulfonyl)—4—methyl-l-(l-methyledlyl)—ignidazole (Compound VII63); 'H NMR: &
1.45(6H,d); 2.25(3H,s); 2.35-2.65(2Hm); 3.55(2H,1); 4.15-435(1H,m); 5.15-
5.30(1H.m); 6.90( 1Hs); from the mixnre of Compounds VII.37 and VIIL62 prepared
in Example VIIL.5(v) above. |

30 (xvii)- 2-(4,4—diﬂuorobut-3-enylsulfonyl)-S-cmoxymrbonyI-I-mcthylimidazole (Compound
VIIL53). M'=308: 'H NMR: 0 1.37-1.42(3H.¢); 2.55-2.67(2H.m); 3.6-3.65(2H.t); 4.2-
4.35(1H.m); 4.25(3H.s); 4.32-4.4(2H,q); 7.7(1H;s); (oil).

(xviin) 2—(4.4—diﬂuorobut-3-enylsulfonyl)—4-med1ylimjdazole (Compound VIIL.59). M=236:
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'HNMR: § 2.3-2.4(3H.br), 2.45-2.55(2H.m): 3.4(2H.1); 4.2-4.4(1H.m); 7.0(1H.br):
(oil).

(xix) 2-(4,4-diﬂuombut—3-mylsu1ﬁnyl)-4—ethoxymrbonyl-l-mcth_vlimidazolc (Compound
VIIL66). M™=292: 'Y NMR: § 1.35-1.4(3H,v); 2.45-2.7(2H.m); 3.35—3.6(2H.m);
4.02(3H.s); 4.2-4.38(1H.m); 4.35-4.42(2H.q); 7.67( 1H,s); (oil) using 1.5 equivalenrs of
oxidant.

(xx) 2-(4,4—diﬂuorobut-3m_vlsu!fonyl%cthoxymbonyl-l-mcthylimidazolc (Compound
VIIL67). M'=308; 'H NMR: § 1.35-1.4(3H.p); 2.55-2.65(2H,m); 3.65-3.70(2H,1);
4.02(3H.s); 4.2-4.38(1H,m); 4.35-4.42(2H.q); 7.65(1H,s); (oil) using 1.5 equivalents of
oxidant,

(xcxi) 3-(4,4—diﬂuorobut~3-my151ﬂfonyl)imidam[I,5a]-pyridinc (Compound VII.152). M=
272; 'H NMR: & 2.50(2H.m); 3.50(2H,t); 4.15(1H,m); 6.90(1H.m); 7.10(1H.m);
7.20(1H,s); 7.65( 1H.m); 8.95(1H,dd); (oil).

EXAMPLE IX ]
This Example illustrates a preparation of 5-

(4,4—diﬂuorobut-3—my1d1io)-l,3-dim¢thyl-4—niu'opyrazolc (Compound IX.82).
4,4-Difluorobut-3-enylisothiouronium hydrobromide (2.46g) was stirred ar ambient

remperanre with aqueous sodium hydroxide (1.2g in 120 water) for 0.3 hours,

5-C1ﬂoro—1,3-dimcthyl-4—niu'opyrazolc (1.76g) in dichloromethane (12crr?’) containing
tera-n-butyl armmonium bromide (0.01g; catalyst) was added at ambient temperanure and the
reaction mixture stirred for 18 hours under an atmosphere of nitrogen. The reaction was
diluted with water (100cm’) and the product extracted into dichloromethane (100c’). The
organic phases were combined, washed with water, dried (MgSO,) and evaporated under
reduced pressure to give a pale yellow liquid (2.6g). A sample (0.9g) was fractionated using

chromatography (silica; hexane : ethyl acetate 10:] by volume) to give Compound IX 82

(0.78g). M'=263; 'H NMR: & 2.25(2H,m); 2.55(3H.s); 3.08(2H,t); 3.94(3Hs); 420(1H,m);

(otl).
EXAMPLE IX2
This Example illustrates a preparation of 5-
(4,4—diﬂuorobut-3~cnylsu1fonyl)-l,3-dimcd1y!-4-nitr0pymmlc (Compound IX.84). )
3—C1ﬂoroperbcxmic acid (1.74g of 50% by weight solid) was added to a solution of
Compound X 82 (0.526g) in dichloromethane (10cnr’) and the reaction was stirred ar
ambient temperature for 3 davs. The reaction was diluted with dichloromethane (100car),
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washed with agueous sodium hydrogen carbonate and then water. dried (MgSQ,) and
¢vaporated under reduced pressure 1o gve an oily solid. The qrude product was fractionarad
using chromotography to give Compound IX 84 (0.15g). 'H NMR: & 2.52(3H.m);
2.60(2H.m); 3.74(2H,1); 4.20(3H,s); 4.25(1H.m); (gum).
5 EXAMPLE IX.3
This Example illustrates a 3-step preparation of 5-
(4,4—diﬂuorobut-3-enylthio)-I,3—dimethy1-4—iodopymzole (Compound IX.61)

St L' Prepararion of damine..

-2-0l (10env’) containing water (2crr)

10 Compound IX.82 (1.0g) was dissolved in propan
and concentrated hydrochloric acid (catalyst, 0.1c?) and treated with reduced iron powder
(1.0g). The mixture was stirred and heated under reflux for 3 hours, cooled, neutralised with
solid sodium hydrogen carbonate and filtered through keiselgel. The insolubles were washed
with propan-2-ol, and the filtrate evaporated under reduced pressure to give the amino
15 pyrazole intermediate as a red-brown oil, (1.0g). M*'=233.
Step 2
The product from Step 1 (4.6g) was dissolved in dry dichloromethane (25cm’) and
added to a stirred solution of boron trifluororide diethyl etherate (4.26g) in dry
dichloromethane (25cm’) at -15°C. Tert, butyl nitrite in dichloromethane (10cnr’) was added
20 dropwise to the mixture. The reaction was allowed to warm to 5°C fo- 0.3 hours, dijuted

brown solid (6.7g).
Step 3: Compound 1X.61
The product from Step 1 (1.33g) was added in portions to a stirred solution of
25 potassium iodide (1.7g) in water (Sc?) at 35°C. The reaction mixture evolved gas during
the process and gave a red-brown oil. After 1 hour at 35°C the mixmure was cooled, diiuted
with water, extracted with diethy! ether (100cm’), the organic phase washed successively with
aqueous sodium metabisulfite then water and dried (MgSQ,). The solvent was removed
under reduced pressure and the residual oil fractionated by chromatography (silica: hexane
30 ethyl acetate 10:] by volume) to give Compound IX.61 as a brown oil (0.2g). M*=34<'1.
. EXAMPLE X4
This Example illustrates a preparation of 5-
( 4.4—diﬂuorobut-3—enylmjo)—l,3-dimethyl-pyrazolc (Compound I1X.55).
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The diazonium salt from Example IX.3. Step 2 (2.0g) was stirred in methanol] (20cm’)
at 0°C and sodium borohydride (powder. 0.25g) was added in portions. Gas was evolved and
the solution changed from colourless to orange-brown. The mixture was allowed to warm to
15°C over 0.5 hours, stored at ambjent temperature for 18 hours, diluted with water,
extracted with diethyl ether, dried (MgS0,) and evaporated under reduced pressure to give a
red-brown liquid.  The liquid was fractionared using chromatography (silica; hexane diethyl
ether 1:1 by volume) to give Compound IX 55 (0.42g). M=218; 'H NMR: &
2.20-2.30(5H,m); 2.74(2H.m); 3.75(3H.s); 4.23(2H.m); 6.12( 1H,s); (oil).

EXAMPLE IX.5

This Example illustrates a preparation of ethyl 5-
(4,4—djﬂuorobm-3-myl&1io)-l-methylpyrazol—4~yl carboxylate (Compound IX34).

Bis-(4,4—diﬂuorobm-3-myl)disulﬁdc (2.90g) and tert. butyl nitrite (1.22g) in
acetonitrile (40cnr’) were heated to 60°C under an atmosphere of nitrogen. To the stirred
solution was added dropwise ethyl 5-amino—1-methylpyrazol-4—yl carboxylate (1.00g) in
acetonitrile (10enr). On complete addition the reaction solution was heated for 2 hours at
60°C, evaporated under reduced pressure and fractionated by chromatography (silica: hexane
+ diethyl ether, 5:1 by volume) to give Compound IX 34 (yield 42%). M'=276: 'H NMR: §
L38(3H,t); 2.202H,m); 3.05(2H,t); 3.97(3H;s); 4.25( 1H,m), 4.34(2H,q); 7.98(1H,s); (oil).

The following compounds according to the invention were prepared using the above
procedure and the appropriate amino-pyrazole: |
(i) 4—bromo-5-(4,4—diﬂuorobut-3—mym1io)-l-mcthylpyrazolc (Compound IX31).

M'=282; 'THNMR: § 2.32(2H,m); 2.95(2H.t); 3.88(3H,s); 4.30(1H,m); 7.38(1H.s);

(oil).

(i) 4—cyano-5-(4,4-diﬂuorobm-3-mylthio)~lJ-dhndhylpymznlc (Compound IX73). 'H

NMR: & 1.38(3H,¢); 2.20(2H,m); 2.38(3H,s); 3.02(2H,t); 3.97(3H,s); 425(1H,my); (oil).
(iii)  ethyl 5-(4,4—djﬂuorobm-3~enylthio)-l-phmylpymzol-4—yl carboxylate (Compound

[X124). M'=338; 'H NMR: ) 1.40(3H,t); 2.05(2H,m), 2.83(2Hyt); 3.97(1H,m);

- 4.37(2H,q); 7.50(SH,m); 8.16(1H,s); (oil).
EXAMPIE IX6

This Example illustrates a preparation of 4-cyano-5-(4,4-difluorobut-3-enrylsulfomyl)-
13- dimethylpyrazole (Compound IX.75).

Compound IX.73 (1.32g) in dichloromethane (120c’) was treated at ambient
temperature with 3-chloroperbenzoic acid (3.94g containing 50% peracid). The mixture was
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stirred for 18 hours. diluted with further dichloromethane and washed successively with

aqueous solutions of sodium carbonate, sodium metabisulfite, Further washing with water.

sodium carbonare. and water were performed before the organic phase was dried (MeSO;,)-

The solvent was evaporated under reduced pressure and the residue fractionated by

chromatography (silica; hexane : diethyl ether 1:1 by volume) to give Compound IX.73

(0.47g). M™=275; '"H NMR: & 2.42(3H.s); 2.30(2H.my); 2.58(3H.s); 3.38(2H.t): 4.14(3H.s):

4.36(1Hm); (mp 78-81°C).

The following compounds according to the invention were prepared using the above
procedure and the appropriate pyrazole:

()  4-bromo 5-(4,4—diﬂuorobut-3-enylsulfonyl)—l-memylpymzolc (Compound IX.33). 'E
NMR: & 2.54(2H.my); 3.35(2H.t); 4.003H.s); 4.27(1H.m); 7.55(1H.s); (mp
42.6-43.6°C) from Compound IX.31.

(i)  ethyl 5-(4,4—diﬂuombut—3-cnylsu1fonyl)-l-mcthylpyrazolc—‘l—carboxylalc (Comoound
I1X36). 'HNMR: § 1.38(3H,1); 2.50(ZHm); 3.78(2H.t); 4.15-4.30(1H.m); 4.36(2H,c);
7.95(1H,s); (oil) from Compound IX.34.

(i)  ethyl 5-(4,4—diﬂuorobut-3-enylsulfonyl)-I-phmylpyxamle#carboxylatc (Compound
IX.126). "HNMR: & 1.42(3Hy); 2.45(2H.m); 3.72(2H,t); 4.18(1H,m); 4.40(2H,q);
7.35-7.55(SH,m); 8.13(1H.s); (mp 62.563.0°C) from Compoind IX.124.

EXAMPILE IX7
This Example illustrates a preparation of 5-

(4,4-difluorobut-3-enylthio)- 1-methylpyrazole-4~carboxylic acid (Compound IX.40) and

propan-2-yl 5—(4,4-diﬂuombut-3—enylthjo)-l-mcthylpyrazole-4~caxboxylate (Cormpound IX.37;.
Compound IX 34 (1.5g) was dissolved in propan-2-ol (40cni’) and treated with 2M

aqueous sodium hydroxide (8cm’) and stirred at ambient temperature for 18 howrs. The

mixture was diluted with water (100cm), acidified with 2M aqueous hydrochloric acid and
extracted with ethyl acetate (3x50crr’). The combined organic phase was dried (MgSO,) anc
evaporated under reduced pressure 1o give a yellow oil which solidified on trearment with
hexane/diethy! ether. The solid was filtered from solution, washed with hexane and sucked
to dryness to give Compound 1X.40 (0.76g). "HNMR: § 2.24(2H.m); 3.06(2H.t); 4.00(3H.s);
4.20(1H,m); 8.08(1H.s); (mp 59.4-60.0°C).

The hexane/diethyl ether filtrate was evaporated under reduced pressure and the oil

(containing (Compound 1X.37 with about 10% of the ethyl ester starting material from step

I) was treated with propan-2-ol (20cn?’) containing sodium methoxide (transesterification
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catalyst, 10mg) and the mixmure heated under reflux for 5 hours. The reaction was cooled.
diluted with water, and product extracted into diethyl ether. The organic phase was dried
(MgS0,) and evaporated under reduced pressure to give Compound IX.37 (0.1g). MH=291;
'HNMR: & 1.35(6H.d); 222(2H . m); 3.05(2H.t); 3.97(3H.s); 4.20(1H.m); 520(1H. sepnpler);

7.95(1H.s); (oil).
EXAMPLE 1X.8

This Example illustrates a preparation of 5-
(4,4—diﬂuombut-3-enylsxufonyl)-I-mcthylpymzole-4~cm-boxylic acid (Compound [X 42).

Compound IX 36 (0.83g) was dissolved in ethano] (35cnr’) and treated with Lithium
hydroxide monohydrate (0.34g) in water (7cnt’) at ambient temperature.  The reaction
mixXture was stirred for 18 hours, the ethanol cvapomedtmdcrmduoedprcssme,meaqmzs
phase acidified with 2M hydrochloric acid, and product extracted into ethyl acetate, The
organic phase was drjed (MgS0,) and solvent was removed under reduced pressure to give a
gum which was triturated with diethy! etherhexane, giving Compound IX42 (0.43g).
M(NH4)=298; 'H NMR: § 2.52(2H,m); 3.72(2H,1); 4.104.30(3H,m); 8.05(1H.s); (mp

118.4-122.0°C),
EXAMPLE X 1
This Example illustrates two related syntheses of mercapto-1,2 4-oxadiazoles required

as intermediates for Preparation of compounds of the invention. A general method for
synthesis of S-mercapto-1,2,4-oxadiazoles is by cyclisation of an amidoxime and an actjvated
thiocarbony! compound such as thiophosgene or 1,1-thiocarbonyldiimidazole. Use of the first
of these reagents is illustrated by the preparation of S-mercapto-3-phenyl-1,2,4-oxadiazole.,
Benzonitrile (15g), hydroxylamine hydrochloride (10g), potassium carbonate (10g),
ethanol (150cm’) and water (15cmr’) were heated together at reflux for 6 hours and then
allowed to cool ovemnight. The reaction mixture was filtered and the solid residue washed
with ethanol. The filtrate and washings were combined and evaporated and the resultant
brown residue partitioned between ethyl acetate and water. The organic phase was separated,
washed with brine and drieg (MgSO,). Evaporation gave a brown oil which aystallised on
addition of ethyl acetate and hexane to give a grey solid (10.3g). The solid (4.4g) was stirred
in ether (50cnr’) and thiophosgene (0.55cm’) was added causing a thick white precipitate to
form. The reaction was heated ar reflux for 1 hour and then allowed to cool. A solution of
sodium hydroxide in water (50crr®) was then added and the reaction heated for a further 4
hours. then allowed to coo] 1o leave a yellow biphasic reaction mixture. The organic phase
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was separated and the agueous layer was extracted twice with ether. The agueous layer was
acidified to pH 1 causing formation of a vellow ppt. The agueous laver was extacted with
ethyl acetate and the combined ethyl acetate layers were dried (MgSO,) and evaporated to
give S-mercapto-3-phenyl-1.2.4-oxadiazole as an orange-brown solid (0.554g), which was
used without further purification. 'H NMR: § 7.45-7.63(3H.m); 7.70-7.90(2H.m),

Use of the alternarjve reagent, l,l-ﬂﬁomrbonyldjinﬁdazole, is illustrated by the
preparation of 5-mcrmpto-3-memoxymcd1yl-l,2,4—oxadiazolc.

Methoxyacetonitrije (7.1g), hydroxylamine hydrochloride (7g), potassium carbonate
(13.8g), ethanol (90cn®) and wazer (9cmr’) were heated together at 50°C for 9 hours and then
allowed to cool. The reaction mixture was filtered and the white solid residue washed with
ethyl acetate. The filtrate and washings were combined and cvaporated and the resultant
residue dissolved in dichloromethane. Insoluble material was removed by filtration and the
filtrate evaporated to give a viscous oil (9.2g). The oil was added to toluene (60cnT) and dry
dimethylformamide (4enr’) containing 1,1-thiocarbonyldiimidazole (5.655g) and the mixture
was stirred at the ambjent temperature for 2 hours, After standing for a further 60 hours the
beige solid which had formed was recovered by filtration (5.2g obtained) and shown by
NMR 15 be the uncyclised product of reaction between the hydroxy group of the amidoxime
and the thiocarbony] group. A portion of the solid (2g) was added to a suspension of sodium
hydride (0.33g) in dry dimethylformamide (30cnr) (frothing) and the mixture was stirred at
the ambient temperature for 5 hours and left to stznd for 18 howrs. The reaction product was
poured into water and the product extracted into ethyl acetate. The combined organic phases
were separated, dried (MgSO,) and evaporated under reduced pressure, finally ar high
vacuumo remove traces of dimethylformamide. The crude S-mercapto-3-methoxymettyl-
1,2, 4-oxadiazole had 'H NMR: & 3.2(3H.s); 4.10(2H,s); 6.92-6.98(1H,br s) and was used

without further purification -
EXAMPLE X2

This Example illustrates a general process for the preparation of 5+4,4-difluorobut-3-
myldﬁo)—B-substinncd-l,Z,‘%-oxadiazolm using the corresponding 5-mercapto intermediate
prepared for example as above, This is illusrated by the following preparation of 5{4,4-
diﬂuorobut-B-cnylthio)—3~mcthoxymethyl- 1,2,4-oxadiazole, Compound X.26.

To a solution of S-mercapto-3-methoxymethyl-1,2,4-oxadiazole (2.78g) in acetone
(150 cn?’) was added 4-bromo-1, 1-difluorobut-1-ene (4.87g) and potassium carbonate (3.15g)
and the mixture heated under reflux for 18 hours. Ge indicated thar reaction was complete.
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Inorganic solids were removed by filtering the reaction mixmure through a plug of sorbsil-C30

silica. washing with acetone. The filtrate was evaporated under reduced pressure and the

vellow oily residue was chromatographed on sorbsil-C30, eluting with 5% cthyl acetate in
hexane, to give Compound X 26 (1.6g) 'HNMR: & 2.47-2.58(2H.m); 3.28-3352H.1);
3.49(3H.s); 4.184.36( 1H.m); 4.54(2H.s); (oil).

The following compounds according to the invention were prepared using the above
procedure and the appropriate intermediates indicated:

@) 5-(4,4—diﬂuorobut-3-myltlﬁo)-B-mcxhoxymcthyl-1,2,4-oxadiazole (Compound X 32).
'H NMR: § 2.37(3H.s); 2.45-2.55(2H.m); 3.22-330(2H,1); 4.16-4.35(1H.m); (oil) from
S-mcrcapt0~3-meﬂ1y1-l,2,4—oxadiazole.

(ii) 5«(4,4-diﬂuorobut-3-myldﬁo)-B-phenyl-1,2,4—oxadiazole (Compound X 1). M*=268;
'HNMR: § 2.58(2H,m); 3.35(2H,1); 4.3 I(IHm); 7.45-7.56(3H,m); 8.07(2H,d); (oil)
from S-mercapto-3-phenyl-1,2,4-oxadiazole.,

EXAMPLE X3

This Example illustrates a preparation of 5—(4,4—diﬂuorobm-3-a'1ylmio)-3-
methoxymethyl-1,2 4-oxadiazole (Compound X.27) from Compound X.26,

Compound X.26 (0.6g) was cooled 1o 0°C in dichloromethane (50cm’) and 3-
chloroperbenzoic acid (2.19g, 2.5 equiv.) was added over a period of five minutes. The
mixture was stirred at the ambient temperature for 1 hour and stood for 40 howrs, The
reaction mixture was poured into saturated aqueous sodium bic: rbonate and the product was
extracted into dichloromethane. The organic layer was washed with saturated aqueous
sodium bicarbonate, water and saturated brine and dried (MgSO,). Evaporation of sotvent
under reduced pressure gave a light brown solid which was chromatographed on silica,
eluting with 10% ethyl -acetate in hexane, progressing to 20% ethyl acetate in hexane, to give
Compound X27 having 'H NMR: § 2.6-2.71(2H,m); 3.5 1(3H,s), 3.58-3.65(2H,1); 4.21-
4.37(1H,m); 4.69(2H,5); (oil). This material was found to be unstable and on standing for 60
hours at the ambient temperature had hydrolysed appreciably.

_ EXAMPLE X1.1A

This Example illustrates a general procedures for the preparation of 5-chioro-3-
substituted-1,2,4-thiadiazoles ag demonstrated by the following preparation of 5~chioro-3-
c}ﬂommcthyl-l.z,ti-_d'ﬁadiazole from chloroacetamidine hydrochloride,

A suspension of chloroacetamidine hydrochloride (12.9g) in dichloromethane (100c’)
Was cooled to -5°C and perchloromethy] mercaptan (20.44g) was added. Sodium hydroxide
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In water (20g in 30cm’) was added dropwise (exotherm), maintaining the termperanzre of the
reaction mixture below 5°C. Afier the addition was complete. the reaction was allowed to
warm 10 the ambient temperanure and stirred ovemight. The mixture was difured with waz=r
and dichloromethane and the whole filtered through a pad of celite to remove nsoluble
material. The organic phase was separated. washed with sarurated brine and Gried over
magnesium sulfate. The solution of product was then filtered and evaporated undsr reduced
pressure to give a brown oil (9.72g) which was used without further purification. M=168: 'H

NMR: & 4.75(s).

Example XI.1A. The starting materials were known compounds.
(1) 5—dﬂoro~3-uiﬂuoromcthyl-1,2,4-thx'adiazole. M™=188 (bp 50°C a 12mmmHg).
(i) 5-cfﬂoro—3-mcmyhncrcapto~l,2,4-thiadjazo!c. M'=166.
(1i1) S-chioro-3-methoxy-1,2,4-thiadiazole. M™=150.
(iv) 5-cmoro-3-(2-pymziny1)-l,2,4—thiadiazolc. M'=]98.
A related procedure was used to prepare Compound X1.102 of the invention, as follows.
Preparation of 5-chloro-?-(4.4~diﬂuorobut-3-eny1[hio)—12 4-thiadiazole
A suspension of 4,4-difluorobut-3-enylisothiouronjum hydrobromide (8.68g) in water
(200cnr’) containing sodium lauryl sulfate (0.1g, catalytic) and perchloromethyl mercaptan
(7.17g) was cooled to 0°C and sodium hydroxide in water (5.6g in 200crr’) was added
dropwise, maintaining the temperature of the reaction mixture below 5°C. After the addition
Was complete, the reaction was allowed to warm to the ambient temperature and stirred
ovemight. The mixture was extracted twice with ethy] actetate, the organic phase was
Separated, washed with saturated: brine and dried (MgSQ,). The solution of product was then-
filtered and cvaporated-under reduced pressure to give a brown oil (8.2g) which was
chromatographed on silica gel (Sorbsil C30) using 3% ethyl acetate in hexane as eluant to
give Compound XI.102 (2.82g). M'=242; 'H NMR: § 2.4-2.6(2H,m); 3.2-3.3(3H.t); 4.2-

4.4(1H.m); (oil). )

EXAMPLE XI.1B

A general procedure for the preparation of 5-[(4—mcd1y]phmyl)—su1fonyl]-3—subst:-'nned-

30 1,2.4-thiadiazoles is illustrated by the following two-step preparation of 3-methoxymethyl-5-

[(4—mcmylphcnyl)-sulfonyl]-1,2,4—thiadiazolc from methoxyacetamide.
Step 1: Preparation of S-methoxymethyl-1,3.4-oxathiazol-2-one
Cmorocarbonylsulfmyl chloride (7.35g) was added to a suspension of
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methoxyvacetamide (5g) in toluene (30cr’).  The reaction mixture was stirred and heated at
90-100°C for 5 hours. then cooled The solvent was-removed by evaporation under reduced
pressure 1o give a brown gum (6.6g). M- =147; 'H NMR (DMSO-dy): & 3.30(3H.s):
4.30(2H.s) which was used in the next step withour further purification.
Step 2; Preparation of 3-mcthoancthv1-54(4-mcthv1phm¥1£ﬂdfm¥ud_7ﬁ._
hiadiazol |
4-Methylbenzenesulfonyl cyanide (1626g) was added to an emulsion of 5-
methoxymethyl-1.3,4-oxathiazo]-2-one (6.6g) in dodecane (60cnr®). The reaction MmIXture was
stirred and heated at 150°C for 18 hours, then cooled. Water was added and the product
extracted into ethyl acetate. The combined organic phases were dried (MgS0Q,) and ethyl
acetate was removed by evaporation under reduced pressure. The residue separated into a
brown liquid and a clear dodecane layer which was removed and discarded. Chromatography
of the brown liquid on silica gel (Sorbsil C30) using 3:7 ethyl acetate : hexane as eluant give
a pale orange oil which solidified on standing (6.94g). M'=284; 'H NMR: § 2.40(3H,s);
345(3Hs); 4.7(2H.s); 74(2H.d); 8.02H,d); (mp 43.445-4°C),
The following intermediate compounds were prepared according to the two-step
procedure of Example XI.1B. The starting materials were known compounds.
(1) 3~cthyl-5-[(4—mcthylphcnyl)—sulfonyl]~1,2,4—thiadiazolc. M'=268; 'HNMR: & 1.3-
L4GHL); 2.45(3H,s); 2.95-3.05(2H,0); 7.4Q2H.m) 8.0(2H,m) from propionamide.
(i1) 3-(E-prop—l-myl)—S-[(4—methylphmyl)—smfonyl]-1,2,4—Lhiadiazolc. M'=280; '"H NMR:
6 1.95(3H.dd); 2.45(3H;s); 6.5-6.6(1H.m); 7.0-7.1(1H,m); 7.4(2H,m); 8.0(2H.m) from

crotonamide.
EXAMPLE X1.2

This Example illustrates a process for the preparation of 3-(4,4difluorobut-3-
enylthio)-3-substituted-1,2 4-thiadiazoles using either the corresponding 5-chioro- or 5-{(4-
mcthylphmyl)—stﬂfonyl]—l,2,4-thiadiazolc intermediate prepared as above The general
procedure is illustrated by the following preparation of 5+(4,4-difluorobut-3-enylthio)-3-
methoxymethyl-1,2 4-thiadiazole (Compound XI.34).

Sodium hydroxide in warter (0.848g in 10cm’) was added to 4,4-difluorobut-3-
enylisothiouronium hydrobromide (1.75g) and the mixture stirred at ambient temperature for
20 minutes. A solution of 3—methox_vmethyl-5—[(4-mcthy1phmyl)—su1fonyl]—1,2,4-&1iadiazolt
(2.01g) in dichloromethane (10crr’) and tetrabutylammonium bromide (0.1g, catalyst) were
added and the mixture was stirred for 20 mimuees. Tlc showed that the product had formed.
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The mixture was diluted with more dichloromethane (10cm®) and the organic phase was
separated, washed with saturated brine. dried (MgSQ,). filtered and evaporated under reduced
pressure o give an orange-vellow liquid. Chromatography of the crude product on siiica ge!
(Sorbsil C30) using 1:4 ethyl acetare - hexane as eluant give Compound X1.34 (1.67g). M
=252; 'HNMR: § 2.45-2.55(2H.m); 3.25-3.35(2H.t); 3.5(3H.s); 4.15-4.35(1H.m); 4.65(2H.s):
(oil).

The following compounds according to the invention were prepared using the above
procedure but with the appropriate intermediates,

(i) 5-(4,4—d1'ﬂuorobut-S-mylt}ﬁo)-3-m'ﬂuoromcthyl-1,2,4—&1iadiazolc (Compound X1.9).
M'=276; '"H NMR: § 2.5-2.6(2H,m); 3.3-3.4(2H,); 4.2-4.4(1Hm); (oil).

(i1) 5-(4,4—diﬂuorobm-3-enylthio)—3—(E-pmp-1-cnyl)—1,2,4~thiadiazolc (Compound XI.11).
M'=248; '"H NMR: § 1.95(3H.dd); 2.5-2.6(2H.m); 3.3(2H;t); 4.24.4( 1H.m); 6.45-
6.55(1Hm); 6.9-7.1(1H.m); (oil).

(111) 3-cthyl-5-(4,4-diﬂuorobm~3-cnylthjo)-1,2,4-&1iadiazolc (Compound X1.23). M'=236;
'HNMR: & 1.3-1.4(3H.1); 2.45-2.55(2Hm); 2.9-3.0(2H,q); 3.3(2H.1); 4.2-4.4(1H,m);
(oil).

(iv) 3-chloromcthyl-S-(4,4-diﬂuorobut-3—enylthio)—I,?,4~thiadiamle (Compound X1.25).
M™=256; '"H NMR: § 2.45-2.55(2H,m); 3.35(2H,t); 4.2-4.35( IHm); 4.7(2H,s); (oil).
Two further products were produced in this reaction, which were separated during the
chromatography and characterised. These were 3-(4,4—diﬂuombm-3—cnylthiomcthy1)-
5~(4,4-difluorobut-3-enylthio)-1,2 4-thiadiazole (Compound X1.38). M'=344: 'H4
NMR: & 2.25-2.352H,m); 2.45-2.55(2H,m); 2.65(2H.1); 3.3(2H,t); 3.9(2H s); 4.15-
4.35(2H.m); (oil) and 5—ch}om-3~(4,4-diﬂuorobut-3-cnylthiomcthyl)—1,2,4—thiadiazole.
M'=256; 'H NMR: § 2.2-2.3(2H,m); 2.65(2H,t); 3.9(2HLs); 4.14.3(1H,m); (oil)

(V) 544,4-difluorobut-3-enylthio) 3-methoxy-1.2,4-thiadiazole (Compound X1.87).
M'=238; 'H NMR: § 2.45-2.55(2H,m); 3.3(2H,t); 4.1(3H,5s); 4.2-4.35(1H,m); (oil)

(vi) 3,5~bis-(4,4-diﬂuorobut-3—cnylthio)-1,2,4—thiadiazole (Compound XI1.109). M*=330;
'HNMR: & 2.45-2.6(4H,m); 3.2-3.35(4H,m); 4.2-4.4(2H,m); (oil) from Compound
X1.102.

3o(vii) - 5-(4,4—d§ﬂuorobut-B-mylLlﬁo)-}(Z-pyrazinyl)—1,2,4-thiadiazolc (Compound X1.125).

M'=286; 'H NMR: § 2.55-2.65(2H.m); 3.35-3.45(2H,t); 4.25-4.40( 1H,m); 8.65(1H,d);

8.75(1H.dd); 9.55(1H.d); (oil)
EXAMPIE X13
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This Example illustrates the preparation of 3-butoxymethyl-5+(4,4-difluorobut-3-
envithio)-1,2,4-thiadiazoje (Compound X1.30).

Potassium carbonare (0.444g) and n-butano] (0.397g) were added to a solution of
Compound XI.25 (0.275g) in dimethylformamide (2cm’) and the mixture was stirred at
ambient temperature for 18 howss. Tlc indicazed that Compound XI.25 was sti]] present in
the mixture, so sodium hydride (0.1g) and n-butanol (0.4g) were added and stirring continued
for a further 24 hours. Water was added and the product was extracted into diethyl ether.
The organic phase was drjed (MgSO0,), filtered and evaporated under reduced pressure to give
an oil (0.442g) which was purified by chromatography on silica gel (Sorbsil C30) using 10%
ethyl acetate in hexane as eluant to give Compound X1.30 (0.131 g). M'=294; '"H NMR: §
0-95-1.0(3H,1); 1.4-1.552H m); 1.75-1.92H.m); 2.25-2.45(2H.m); 2.6-2.7(2H,1); 3.75(2HLs);
4.154.3(1H,m); 4.4-4.502H.1); (oil).

The following compound according to the invention was prepared using the above
procedure, with n-propanol in place of n-butanol.

(1) 5«(4,4-diﬂuombm—3—my1d1io)—3-propoxymcmyl-l,2,4—thiadiazolc (Compound X1.31).
M'=280; 'H NMR: § 1.O-1.1(3H,t); 1.8-1.95(2H,m); 2.25-2.35(2H,m); 2.6-2.7(2H,t);
3.75(2H;s); 4.15-4.4( 1H,m); 4.4-4.4502H,1); (oil).

EXAMPLE X1.4

This Example illustrates a two Step process for the preparation of 54,4~diflucrobut-3-
enyldﬁo)—B-mcthyl-l,zA-ﬂﬁadiazoIe (Compound X1.40).

Step 1: Preparation of 3-methyl-1.2,4-thiadiazole-5(4H)-thione

To a solution of acetamidine (Sg) in methanol (100cm®) was added carbon disulfide
(4g), sulfur (1.7g), and sodium methoxide (5.7g) and the mixture was heated under reflux for
6 hours. The mixture was cooled, filtered through hi-flo filter aid to remove excess sulfur
and the filtrate was partitioned between water and ethyl acetate, The ethyl acetate was
€vaporated to give a brown solid and op acidification of the aqueous layer a red solid was
formed and filtered off. Both the solids obtained from the filtrate appeared to be a mixture
of 3-mcthyl-l,2,4—thiadiazole—5(4H)—thionc and sulfur. These two solids were combined and
used in the next step. '

Step 2: Preparation of Compound X1.40

To a solution of 3-methyl-1,2.4-thiadiazole-5(4H)-thione (1.2g) in acetone (100 c?’)
was added 4.4-difluorobut-3-eny] 4-methylbenzenesuifonate (2.4g) and potassium carbonate
(1.2g) and the mixture was refluxed for 4 hours after which tlc indicated complete
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consumption of stanting matetial, The reaction was poured into ethyl acetate and water a~d
the lavers separated. The aqueous laver was extracted with ethyl acetare and the combines
organic lavers were dried (MgSO,). The solution of product was then filtered and Svaporzed
under reduced pressure to give a brown oil which was purified by flash chromatography
(silica, 7% ethyl acetate in hexane) to give 5—(4,4—djﬂuorobut-3-cnyhlﬁo)—S-m:xh_vl-2.2.-1—
thiadiazole as a brown oj] (0.645g). M'=222; 'H NMR: & 2.56(2H. br qQ); 2.63 (3H.s):
3.30(2H.t); 4.30( 1H,m).

The following compound according to the invention was prepared using the above
procedure but with 3-phcnyl~1,2,4—tlﬁadiazole-5(4PD-thionc as starting material.

(i) 5—(4,4-(11'ﬂuorobm—3-enylthio)-3-phmyl-I,2,4—thiadiazole (Compound X1.5). 'Y NME:

8 2.53(2H.q); 3.302H.t); 4.24(1H.m); 7.38(3H.m); 8.2(2H.m).

EXAMPLE XI5

This Example illustrates the preparation ‘of 3-(4,4—diﬂuorobm-3-mylthio)—5~mc:ho.\'y-
1.2 4-thiadiazole (Compound X1. 108).

Sodium hydroxide (0.182g) was added to a solution of Compound X1.102 (1g) in
methanol (5cm’) and the mixture stirred at the ambient temperature for 45 minutes, when tlc
indicated consumption of starting material. Water and diethy! ether were added to the
mixture and the product was extracted into diethyl ether. The organic phase was dried
(MgS0,), filtered and ¢vaporated under reduced pressure to give a yellow oil (0.9g).
Purification by flash chromatography (silica, 5% ethyl acetate in hexane) gave Compound

XI.108 (0.78g). M- =238; '"H NMR: & 2.4-2.5(2H.m); 3.2(2H,t): 4.15(3H,s); 4.2-

4.35(1H.m); (oil).
EXAMPLE X1.6

This Example illustrates the preparation of 5—(4,4-diﬂuombm-3-m}'lﬂ1io)-3-mcd1ylmi0-
1,2, 4-thiadiazole (Compound X1.110),

Sodium sulfide nonahydrate (0.555g) was added to 5~chloro-3-methyithio-1,2,4-
thiadiazole (1.5g) in ethano] (10cr’) and the mixture stirred and heated under reflux for 18
hours.  The reaction mixture was cooled and solvent removed by evaporation under recuced
pressure to give a yellow solid ( 1.76g) which was dissolved in actetone (30cm’).  Potassium
carbonare (2.22g) and 4-bromo-1, 1-difluorobut-1-ene (1.83g) were added and the mixtre
stirred and heated under reflux for 18 hours. The reaction mixture was cooled, filtered
through hi-flo filter aid to remove inorganic material, washing with ethyl acetate, and solvent

removed by evaporation under reduced pressure to give a brown gum which was purified bv
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chromatography on silica gel (Sorbsil C30) using 5% ethvl acetate in hexane as eluant 10 give
Compound X1.110 (0.392¢). M- =254 'H NMR: 0 2.45-2.55(2H.m); 2.65(3H.s); 3.25-

3.35(2Ht); 4.2-4.4( 1H.m); (oil).
EXAMPLE X7

This Example illustrates the preparation of 5-(4,4—diﬂuorobm-3-cnylthio)-3-(3-
ruwophenyl)-1.2.4-thiadiazole (Compound X1.127).

Hydrogen sulfide £as was bubbled for 40 minuges through a stirred mixture of
potassium methoxide (2.2g) and absolute ethanol (25cm’), cooled at ~ -10°C. The flask was
removed from the cooling bath, 5—d110r0—3—(3-nitrophmyl)—l,2,4~thiadiazolc (3g) was added.
and the mixture was heated under reflux for 1 hour. The reaction was cooled and poured
o ether and the resulting precipitate was filtered off. The filtrate, containing 5-mercapto-
3-(3-r1jmphcnyl)-l,2,4-ﬂ1iadiazole, was then placed in a flask and 4,4-diﬂuorobut-3-cnyl 4-
methylbenzenesulfonate (1.5g) and ~ 1g of potassium carbonate were added and the mixnre
Was heated under reflux for 3 hours after which ge indicated virtually complete consumption

by flash chromatography (silica; eluant 5% ethyl acetate in hexane) to give Compound
X127 (0.901g). M'=329: 'H NMR: § 2.60(2H broad q) 3.44(2H,t); 4.34(1H.m); 7.65(1H,t);
8.32(1H.dd); 8.6(1H,d); 9.1( 1H,d) (oil).

EXAMPLE X1.8

This Example illustrates a method suitable for the preparation of compounds
according to the invention in which the sulfur atom of the 4,4-difluorobut-3-enylthio
substituent of the corresponding unoxidised compound (prepared according to the procedures
of the preceding Examples) is oxidised to sulfoxide (sulfinyl) or sulfone (sulfortyl).

Preparation of Compounds X135 and X1.36 from Compound X1.34,

Compound X1.34 (0.85g) was stirred at ambient temperanure in dichloromethane
(10em®) and 3-chloro perbenzoic acid (0.814g, 1.4 equiv.) was added. After three and a half
hours, tic indicated consumption of starting material, with the formation of two products.
‘The reaction was quenched by the addition of a saturated aqueous solution of sodium
bicarbonate and the products were extracted into dichloromethane, The organic phase was
Separated, washed with sarurared brine and dried over magnesium sulfate. Afier filtration and
concentration by evaporation under reduced pressure, there was obtained a white solid (1.2g)
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which was purified by chromatography on silica gel using 3 : 7 ethvl acetate : hexane as
eluant 1o give first 5-[(4,4—djﬂuorobu1-3-cnyl)sulfonyl]-3-methoxymethyl-1.2.4—thiadiam!e
(Compound X1.36) (0.298g). M=284: 'H NMR: § 2.55-2.65(2H.m); 3.55(3H.s); 3.5-
3.6(2H.t); 4.2-4.35( 1H,m); 4.80(2H.s); (oil). Futher elution gave 5-[(4,4-difluorobut-3-
myl)sulﬁnyl]—S-methoxymemyl-1_.2,4—&1iadiazole (Compound X1.35) (0.402g). M=268: 'H
NMR: & 2.3-2.75(2H.m); 3.15-3.4(2H.m): 3.55(3H.s); 4.15-4.35(1H.m); 4.75(2H.s); (oil).
The following compound according to the invention was prepared by the above
procedure, using two equivalents of oxidant.
(i) 5~[(4,4-diﬂuorobut-3-enyl)sulfonyl]—3-ethyl-1,L4-&1iadiazo1e (Compound X1.24)
M™=268; 'H NMR: & 1.4-1.5(3H,t); 2.55-2.65(2H.m); 3.05-3.15(2H.q); 3.5-3.55(2H.1);

4.2-4.4(1H.m); (oil)
EXAMPLE XI1.1

Methods for synthesis of the mercapto 1,3,4-oxadiazoles used as intermediates in
preparing compounds according to the invention are well known in the art. Two
representative methods are illustrated below.

Method A Preparation of 2-mercapto-5-methyl- 1,3 4-oxadiazole.

To a solution of acetic hydrazide (5g) in ethanol (10cnr’) was added carbon disulfide
(7.7g) followed by a solution of potassium hydroxide in ethano] (5.7g in 20cm’®) which
caused a white precipitate to form. The reaction was then stirred at ambient temperature for
2 hours and left to stand overnight. The reaction was filtered to give a white solid (11g).
This salt (Sg) was taken up in pyridine (10cr?) and the mixture heated under reflux for a
total of 14 hours. After cooling, the reaction was acidified and extracted twice with diethyl
cther. The ether layer was dried over magnesium sulfate, filtered and evaporated under
reduced pressure to give an orange solid. This was recrystallised from ethyl acetate to give
2-mercapto-5-methyl-1,3,4-oxadiazole (0.655g), Mr=] 16; 'H NMR: 6 2.43(3H;s); 10.9(1HLbr
s).

Mehod B Preparation of >{(4-methoxybenzyl}-1,3.4-oxadiazole-2( 3H)thione,

Step 1: Preparation of (4-methoxyphenyl)acetic acid hydrazide,

Hydrazine hydrate (4.7crr’) was added dropwise to ethyl (4-methoxyphenyl)acetate -
(3.73g) and then methanol (20cn’) was added to form a homogeneous reaction mixture. This
mixture was stirred for 18 hours ar ambient temperature during which time 2 white
precipitate formed. The precipitate was isolated by filtration and washed with methano| and
water. then air-dried to give (4-methoxyphenyl)acetic acid hydrazide (2g). M'=180; 'H
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NMR: & 3.50(2H.s): 3.80(3H.s); 3.85(2H.br s). 6.70(1H.br s); 6.90(2H.d); 7.20(2H.d): (solid).

The following intermediare Compounds were made by the above methods:

() 2-methylpropanoic acid hydrazide. M™=102; (solid).

(i)  cyclopropylacetic acid hvdrazide. M™=100; (solid).

(iii)  butanoic acid hydrazide, 'f NMR: § 0.95(3H.t): 1.60-1.75(2H.m); 2.15(2H.1);
3.90(2H.br 5); 6.95(1H.br s); (solid).

(iv)  propanoic acid hydrazide. Mr=gs: (solid).

(V) pemtancic acid hydrazide. 'H NMR: § 0.90(3H.); 1.30-1.402H.m); 1.60-1.70(2H.m);
2.20(2H,1); 3.90(2H.br s); 6.80(1H.br s); (solid).

(vi)  hexanoic acid hydrazide. 'H NMR: § 0.90(3H,¢); 1.20-135(4H.m); 1.60-1.70(2H.m);
2.15Q2H,t); 3.902H.br s); 6.70(1H.br s); (solid).

(vii)  (4-nitrophenyl)acetic acid hydrazide. 'H NMR: § (DMSO-dy) 3.50(2H.s); 7.50(2H.d);
8.10(2H.d); (solid).

(viii) (2,6—diﬂuorophmyl)acctic acid hydrazide. M'=186; 'H NMR: § 3.60(2H,s); 6.90-
7.002H,m); 7.20-7.3%( 1H,m); (solid).

()  2-methylbenzoic acig hydrazide. M= 150; 'H NMR: 0 2.45(3H,s); 4.10(2H.br s);
7.00(1H,br s); 7.20-7.40(4H,m); (solid).

Step 2: Preparation of 5—(4—mcthoxybmzyl)—1,3,4—oxadiazole-2(3H)—t}ﬁonc.

A solution of potassium hydroxide (0.7g) in water (2cm’) was added to a stirred
solution of (4-methoxyphenyl)acetic acid hydrazide (1.99g) in ethanol (30cnr’). carbon
disulfide (0.7cm’) was added and the reaction was heated to reflux for 6 hours and then left
t0 cool.  The reaction mixture was evaporated to dryness under reduced pressure and the

intermediate (either known Compounds or as prepared in Step 1):

(1) 1,3,4—ﬂ1iadiazole-2(3H)-thione—5-c1rboxarrﬁde. M'=145; (solid).
(i) 5-thienyl-1.3,4—&1iadiazole-2(3H)-thione. M™=184; (solid).

(111) 5-isopropyl-I,3,4-thiadjazole-2(3H)-mione. M'=144; (gum).
(1v) 5—cyc:10propyl~l,3.4-d1iadiazole-2( 3H)-thione. M'=142; (gumn).
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(v) S-prop_vl-l.3.4-miad1'azo!e~2(3H)-d1ione. M™=14; (oil).

(v1) 5-cthyl-1-3.4-thiadiamle~2(3H)-thjonc. M™=130: (oil).

(vii) 5-(4—p_vddyl)—1.3_.4-thiadjazole-2(3H)-thjone. M™=179; 'HNMR: § 7.75(2H.d);
8.75(2H.d); (solid).

(v1ii) 5-bur_v1-1.3,4-tlﬁadjazole-2(3H)-dﬂonc. 'HNMR: § 0.95(3H.t); 1.35-1.50(2H.m):
I.65-1.75(2H.m); 2.70(2H.t); 2.90( 1H.br s); (oil).

(ix) S-pcntyl-1,3,4-&1iadiazole-2(3H)-thione. 'HNMR: § 0.90(3H.t); 1.25-1.454H.m);
L752H.m); 2.70(2H.m); (oil).

(x) 5-(4~r1ilmbcnzyl)-1.3,4—ﬂ1iadiazole~2(3H)-t1ﬁone. M=237, 'H NMR: § 4.20(2H.s);
7.50(2H,d); 8.25(2H.d); (solid).

(xi) 5-(2,6—diﬂuorobenzyl)—I,3,4-thiadjamle-2(3PD-mjone. 'H NMR: 8 4.10(2H.s); 6.90-
7.002H.m); 7.25-7.40(1H.m); (solid).

(xii) >{4-methoxyphenyl)-1,3,4-thiadiazole-2(3H)-thione. 'Y NMR: & 3.80(3ELs):
7.10(2H,d); 7.75(2H.d); (solid).

(xii1) 5-(2-methylphmyl)—1,3,4—d1iadiazole-2(3H)-thionc. 'HNMR: § (DMSO-q,)
2-30(3H.5); 7.30-7.402H.m); 7.40-7.50(1H m) 7.55(1H,br d); (solid),

(av) S'{Z—memoxyphcnyl)-I,3,4—thiadiazole—2(3H)—thione. M'=208; (solid).

(xv) 5-(4-nin‘ophenyl)-I_.3,4—thiadiazole-2(3H)—thionc. M™=223; 'H NMR: § 8.05(2H.d);
8.30(2H.d); (solid).

(xvi) 5-bcr1zyl-1,3,4-oxadiazole-2(3H)-thione. 'HNMR: § 4.00(2H,s); 7.25-7.40(5H,m);

(solid).

This Example ilhustrates 2 preparation of 2-(4,4—diﬂuorobut-3—enylthio)—5-phmy1-1,3,4—
oxadiazole (Compound X11.3).

To a solution of 2—mcrtapro-5-*phmy1-l,3,4—oxadiam!e (0.499g) in acetone (15cnr)
was added potassium carbonate (0.387g) and 4,4—qiﬂuorobut-3-enyl 4-methyl-

combined organic layers were washed with water and dried (MgSO;,). Evaporation of solvent
under reduced pressure gave a pale vellow liquid which was purified by flash
Chmmatogmphy to gii«a Compound XI1.3 as a colourless oil that solidified on standing
(0.293g). M=268: 'H NMR: 8 2.58(2H.m); 3.32(2Ht); 4.31(1H.m): 7.45-7.57(3H.m):
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5-cycIOpropyI-2-(4,4—diﬂuorobm-S-mylthio)-I,3,4~oxadjazole (Compound X0I.1). 'H
NMR: § 1.10-1 15(4H.m); 2.1 0-2.20(1H.m); 2.45-2.55(2H.m); 320(2H 1), 4.30(1H.m);
(oil).

2-(4,4—diﬂuorobm-3-eny1thio)-5-isopmpyl~I,3,4—oxadiazole (Compound XI1.8).
M'=234; '"H NMR: § 1.19(6H,d); 2.50-2.60(2H,m); 3.15(1H.septet); 3.30(2H,1);
4.30(1H,m); (oil).
5-(2,6-diﬂuorobcnzyl)-2~(4,4-diﬂuorobut-B-mylt}ﬁo)-1,3,4—oxadiaznlc (Compound
XI.11). 'HNMR: § 2.45-2.55(2H.m); 325(2H,t); 4.202H,5); 425(1H,m); 6.90-
7.002H,m); 7.25-7.35(1H,m); (oil).
2-(4,4-dx'ﬂuorobm-3-mylt1ﬁo)—5-(4~xﬁn'obcnzyl)-1,3,4—oxadiazolc (Compound X1.12).
'H NMR: § 2.50-2.60(2H,m); 3.302H,t); 4.20(1H,m); 4.30(2Hs); 7.50(2H,d);
8.20(2H,d); (oil).

2-(4,4—diﬂuorobut-3-cnylthio)—5—isobmyl-I,3,4—oxadiazole (Compound X11.23). 'H4
NMR: 8 1.00(6H,d); 2-10-2.20(1H,m); 2.50-2.60(2H,m); 2.70(2H,d); 3.25(2H,1):
4.30(1H,m); (oil).

2-(4,4-d1ﬂuorobut-3~mylthjo)-5-pmtyl-1,3,4—oxadiazolc (Compound XI1.25). 'H
NMR: § 0.90(3H,t); 1.30-1.40(4H,m): 1.70-1.80Q2H,m); 2.50-2.55(2H,m); 2.80(2H,t);
3.25QH,); 4.30(1H,m); (oil).

3.25(2H,1); 4.30(1H,my; (oil).
2-(4,4—diﬂuorobm-3-cnylthio)-5-propyl-1,3,4-0xadiazplc (Compound X11.31). 'H
NMR: & 1.00(3H,1): 1.75-1.90(2H.m); 2.50-2.60(2H,m), 2.80(2H,t); 3.252H,1);
4.30(1H.m); (o)
2-(4,4-diﬂuombm-B-myldﬁo)—S-cthyl-l,3,4—oxad1'azole (Compound X11.35). 'H NMR:
O 1.40(3H.t); 2.50-2.60(2H,m); 2-85(2Ht); 3.25(2H,1); 4.30(1Hm); (o),
2-(4,4—diﬂuordbut~3-enylthio)-5-mcd1yl-1.3,4—oxadiazolc (Compound X11.49).

=206 'H NMR: § 2S12Hm); 2.73(3H.s); 3.27(2H); 4.25(1Hm); (i),



10

15

20

25

30

(x1)

(xi1)

(xdif)

(xav)

(xv)

(xvi)

(xvii)

010374

- 1200

2-(4.4~djﬂuorobut~3-enyld1jo)—I.3.4—oxadiazole-5-ca:boxzmide (Compound XI1.55).
M™=235;: 'HNMR: § 2.50-2.60(2H.m); 3.35(2H.t); 4.30(1H.m): (mp 113°C).
2-(4,4—diﬂuorobut-3-cnyldﬁo)—S—(2-meth_vlphmyl}-1.3,4—oxadiamlc (Compound

X[.128). 'H NMR: § 2.55-2.65(2H.m); 2.70(3H.s); 3.35(2H.t); 4.30(1H.m); 7.30-

7.45(3H.m); 7.90(1H.d); (oil).
2-(4,4—diﬂuorobut-3~enylthio)-5-(2-ﬁ1ryl)-1,3,4—oxadiazole (Compound XII.131).
M™=258: '"HNMR: § 2.50-2.60(2H.m); 3.35(2H,1); 4.30( 1H.m); 6.60(1H.m);
7.10(1H.d); 7.60(1H.d); (oil).
2—(4,4-diﬂuorobut-3—myldﬁo}S-(Z-mcthoxyphmyl)—I,3,4-oxadiazole (Compound

XI1.132). 'THNMR: & 2.50-2.60(2H.my); 3.30(2H,t); 3.953Hs); 4.30(1H.m);

7.102H.m); 7.50( 1H.dt); 7.90(1H.dd); (mp 35-37°C).
2-(4,4—diﬂuorobut-3-cnylmio)—5-(2-ﬂ1ienyl)—I,3;4-oxadiazole (Compound XII.133).
M™=274; '"H NMR: & 2.50-2.60(2H.m); 3.30(2Ht); 4.30(1H.m); 7.10-7.20(1H.m);
7.55(1H,d); 7.70(1H,d); (oil).

2-(4,4-diﬂuorobut-3-cnylthio)—S-(B-ﬂxryl}I,3,4—oxadiazole (Compound X11.134). 'H

NMR: 6 2.50-2.60(2H,m); 3.30(2H.»); 4.30(1H.m);. 6.90(1H,m); 7.50-7.55(1H,m);
8.05(1H.br s); (oil).
2—(4,4—diﬂuorobut-B-cnylt}ﬁo)-S-M-methoxyphmyl)-1,3,4—oxadiazolc (Compound
XI1.144). 'HNMR: § 2.50-2.60(2H.m); 3.30(2H,t); 3.90(3HLs); 4.30(1H,m);
7.00(2H.d); 8.00(2H,d); (oil).

(xviif) 244 4-difluorobut-3-enylthio)-5-(4-pyridy)-1.3 4-oxadiazoe (Compound XI1.148).

M'=269; 'HNMR: § 2.50-2.65(2H.m); 3.40(2Hyt); 4.30(1H,m); 7.90(2H.d);
8.80(2H.d); (oil).

EXAMPLE X113

This Example illustrates a pre_paration of 2-(4,4-difluorobut-3-enylsulfinyl)-5-phenyl-

1,3,4-oxadiazole (Compound XI1.4).

added 3-chloroperbenzoic acid (1.3g of a 50%

To a solution of Compound XII.3 (1g) in dry dichloromethane stirring at 0°C was

was allowed 10 warm to ambient temperature. stirred for 3 hours and left overnight. Tlc

indicated complete consumption of starting material. The reaction mixture was filtered and

the filtrate partitioned between dichloromethane and sodium bicarbonate solution. The
aqueous laver was extracted with dichloromethane and the combined organic phases were

dried over magnesium sulfate. Evaporation of solvent under reduced pressure gave a yellow

by weight solid, 1 equivalent). The reaction

o
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oil which was purified by flash chromatography on silica gel. eluting with 25% ethyl acetate

in hexane to give Compound X1 4 (0.474g). M'=284: 'HNMR: § 2.67(2H.m); 3.52(2H.m);

4.32(1Hm); 7.50(3H.m): 8.12(2H.d): (oil). |
The following compounds according to the invention were prepared from the
appropriate thioether using the above method

(i) 2-(4,4—diﬂuorobut-3-enylsulfmyl)-5-(4-mcmoxybcnzyl)-1,3,4-oxadiazo!c (Compound
XI.14). 'HNMR: § 2.45-2.70(2H.m); 3.30-3.50(2H.m); 3.80(3H.s); 4.25(1H.m);
4.25(2H,s); 6.90(2H.d); 7.25(2H.d); (oil).

(11) 2—(4,4-diﬂuombut-S-mylsulfmyl)-S-pmtyI-1,3,4—oxadiazolc (Compound X0.26). 'H
NMR: & 0.95(3H,1); 1.30-1.40(4H.m); 1.80-1.90(2H.m); 2.50-2.75(2H.m); 2.95(2H,t):
3.35-3.55(2H.m); 4.30(1H.m); (oil).

(iii) 5-bmyl-2-(4,4—diﬂuombut-B-cnyIsulﬁnyl)-l,3,4-oxadiazole (Compound XI1.29). 'H
NMR: & 1.00(3H,1); 1.40-1.50(2H,m); 1.80-1.90(2H,m); 2.50-2.75(2H.m); 3.00(2H,1);
3.35-3.55(2H,m); 4.30( 1H,m); (oil). :

(iv) 2-(4,4—diﬂuorobut-3-enylsulfmyl)—S-propyl-I,3,4—oxadiazolc (Compound XI11.32). 'H
NMR: & 1.05(3H.1); 1.80-1.95(2H,m); 2.50-2.75(2H,m); 2.95(2H.1); 335-3.55(2H.m);
4.30(1H,m); (oil).

v) 2—(4,4—diﬂuorobut—3-cnylsulﬁnyl)—S—(Z-mcmwphmyl)-1,3,4—oxadiamle (Compound
X11.129). 'H NMR: 8 2.55-2.80(2H,m); 2.70(3H,s); 3.40-3.60(2H,m); 4.30(1H,m);
7.30-7.40(1H,m); 7.45-7.50(1H,m); 8.00(1H,d); (oil).

(vi) 2-(4,4—diﬂuorobut—B-cnylsulﬁnyl)~5-(4-nitmphcnyl)-1,3,4-oxadiazolc (Compound
X0.142). '"HNMR: § 2.55-2.80(2H,m); 3.45-3.70(2H,m); 4.35(1H,m); 835(2H,d);
8.45(2H,d); (oil).

(vii) 2—(4,4~diﬂuorobuI-B-enylsulﬁnyl)—S—(‘l—methoxyphmyl)—1,3,4-oxadiazolc (Compound
XI.145). '"HNMR: § 2.50-2.80(2H,m); 3.40-3.60(2H,m); 3.90(3H,s); 430(IH,m);
7.05(2H,d); 8.05(2H.d); (oil).

The following compounds according to the invention were prepared from the

appropriate thioether using the general method described above but with 2 equivalents of 3-

 chloroperbenzoic acid as oxidant,

(viii) 2-(4,4—diﬂuorobut-3-enylsulfonyl)—S-phenyl—1,3,4-oxadiazole (Compound XIIS)
M'=300; '"H NMR: § 2.712H.m); 3.672H.m); 4.33(IHm); 7.52-7.70(3H.m);
8.25(2H.d); (mp 104-106°C).

(ix) 2-(4.4—diﬂuombut-3-enylsulfonyl)-5~isopropyl-1,3,4-oxadiazole (Compound X11.9). 'H
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NMR: & 1.50(6H.d): 2.60-2.70(2H.m); 3.20-3.40( IH.m): 3.60(2H.1); 4.30(1H.m);
(gum).

2-(4.4-diﬂuorobut-3-cn;.'lsulfon)'l}-S-(4-niﬂ'0me}'l)-1-3,4~0X8di82016 (Compound
XI.13). 'HNMR: § 2.60-2.70(2H.m); 3.60(2H.1); 4.30(1H.m): 4.40(2H.s):
7.55(2H.d); 8.25(2H.d); (oil).
2-(4,4-diﬂuorobut-3-mylsulfonyl)-S-(4-methoxybcnzyl)-1_.3,4-oxadiazole (Compound
XL.15). 'HNMR: § 2.60-2.70(2H.m); 3.65(2H,t); 3.80(3Hs); 4.20(1H.m);
4.25(2H;s); 6.902H.d); 7.25(2H.d); (mp 60-63°C),
5-b<:nzyl-2(4,4-diﬁxorobut-B-cnylsulfonyl)-I,3,4-oxadiazolc (Compound X11.19). 'H
NMR: 6 2.60(2H.m); 3.602H,1); 4.25(1H,m); 4.30(2H,s); 7.25-7.40(5SH.my); (oil).
2~(4,4-diﬂuorobm-S-enylsulfonyl)-S-pmwl-l,3,4-oxadiazole (Compound X11.27). 'H
NMR: © 0.95(3H,1); 1.30-1.45(4H.m); 1.80-1.90(2H.m); 2.60-2.70(2H.m); 3.00(2H.1):;
3.60(2H.t); 4.30(1H.m); (oil).
5-bmyl-2~(4,4—diﬂuombut-3-cnylsulfonyl)—1,3,4-oxadiazole (Compound XI1.30). 'H
NMR: 6 1.00(3H.,t); 1.40-1.50(2H.m); 1.80-1.90(2H.m); 2.60-2.70(2H,m); 3.00(2H,t);
3.60(2H,t); 4.30(1H,m); (oil).
2-(4,4—diﬂuorobut-3—cnylsulfonyl]-S-propyI-I,3,4-oxadiazolc (Compound X10.33). 'H
NMR: & 1.10(3H,1); 1.85-2.00(2H,m); 2.60-2.70(2H,m); 2.95(2H,t); 3.60(2H.t);
4.30(1H,m); (oil).

2-(4,4-diﬂuorobut-3—cnylsu1fony])—S-methyl-1,3,4—oxadiazolc (Compound XI1.51). 'H
NMR: &2.20-2.30(2H,m); 2.30(3H,s); 3.60Q2H,; 4.30(1ELm); (oil).
2-(4,4—diﬂuorobut-Bmylsulfonyl)—S-Q—mcthylphmyl)-1,3,4—oxadiazolc (Compound
AL.130). 'HNMR: 8 2.70-2.80(2H,m); 2.75(3Hs); 3.70(2ELt); 430(1H,m);
7.40(1H,d); 7.50(1H,d); 8.00( 1H,d); (mp 90-93°C).

(xviii) 2~(4,4—diﬂuorobm-3—enylsulfonyl)—5-(4—nitmphmyl)—I,3,4-oxadiazole (Compound

XIL.143). M'=345; 'H NMR: 8 2.70-2.802H,m); 3.70(2KL¢); 4.35(1ELm);
8.35(2H,d); 8.45(2H.d); (oil).
2-(4,4—diﬂuorobut-3-enylsulfonyl)—S-(4-methoxyphenyl}-1,3,4—oxad.iazolc (Compound
XI1146). 'H NMR: § 2.70-2.80(2H,m); 3.65(2H,1); 3.90(3H,s); 4.30(1H.m);
7.05(2H.d); 8.10(2H,d); (mp 60°C),

EXAMPLE XIII.1

This Example illustrates a general procedure for the preparation of 24,4~difluorobur-

Bfn}'ldﬁo)-i—substimted-l.3.4—thjadiazoles from the corresponding thiadiazole-2(3H)-thione,
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compounds which are well known in the art. The process s illustrated by the preparation of

2-(4,4—diﬂuorobut-3-myldlio)—j-mc:hylamino-1.3.4—t}ﬁadiazole (Compound XII1.70) from the

corresponding thione and 4.4-difluorobut-3-enyl 4-methyl-benzenesulfonate. Other alkylating
agents. for example 4-bromo-1. 1-diflucrobut-] -ene may also be used.

Prepamtion of Compound XIT1.70.

To a solution of 5-mcth_vlamino—I.3.4-&1iadiazole-2(3H)-thionc (0.393g) in acetone
(10cm’) was added potassium carbonate (0.369g) and 4,4-difluorobut-3-eny] 4-methyl-
benzenesulfonate (0.7g) and the mixture was heated under reflux for 3 hours after which gc
analysis indicated complete consumption of starting material. The reaction mixnure was
filtered through hi-flg filter aid and the pad washed thoroughly with diethyl ether, The
filtrate was poured into ether and water and the layers were separated. The aqueous laver
Was extracted twice with ether and the combined organic phases were dried (MgS0,).
Evaporation of solvent under reduced pressure gave a brown oj] which was purified by flash
chromatography on silica gel, eluting with 1:] ethyl acetate : hexane to give Compound
XI1.70 (0.273g) M™=237;, '"H NMR: & 243(2H,m); 3.04(3H,s); 3.15(2H,p); 4.29%(1H.m);
5.36(1H.br s); (mp 52.5-53.5°C). '

The following Compounds according to the invention were prepared by the above
general method using the appropriate mercapto thiadiazoles and in some cases 4-bromo-1,1-
difluorobut-1-ene as alkylating agent.

(i) 5-cyclopropyl-2—(4,4—diﬂuorobut-3-mym1io)-1,3,4—&1iadiazole (Compound XII1 6).
M'=248; '"H NMR: § 1.10-1.30(4H,m); 2.30-2.40(1H,m); 2.45-2.55(2H.m);
3.30(2H,1); 4.30(1H.m); (oil).

(ii) 2-(4,4-diﬂuorobut-3—enyld1jo)-5-phcnyl-I,3,4-thiadiazole (Compound XII1.9). M'=284;
'HNMR: § 2.50—2.65(2H_.m); 3.40(2Ht); 4.50( IHm); 7.40-7.50(3H,m); 7.85-
7.95(2H,m); (mp 39°C).

(ii1) 2-(4,4—diﬂuorobm—3-cnyldlio)—5-isopropyl-1,3,4—ﬂ1iadiazole (Compound XI11.16).
M'=250; '"H NMR: & 1.40(3H); L45(3H,s); 2.45-2.60(2H,m); 3.35(2H.1); 3.35-
3.50(1H.my; 4.30 ( IH.m); (oil).

(iv) 5—bcnzyl-2-(4,4—diﬂuorobut~3-cny]thio)—l,3,4—thx'adiazole (Compound XII1.20).
M'=298; '"H NMR: § 2.45-2.55(2H.m); 3.30(2H.); 4.30(1H,m); 4.40(2H.s); 7.25-
7.40(5H.m); (oil).

(v) 2—(4,4-diﬂuorobut~3-en_vlthio)-S-mcthyl-I,3,4—thiadiazole (Compound XII1.40).
M™=222. '"H NMR: § 2.50(2H.m); 2.73(3H.s); 3.35(2Ht); 4.29(1H.m); (oil).
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(vi) 2—(4.4—diﬂuorobut-3-enyld1io)-I.3,4—t}ﬁadiazole-5-carboxa:mde (Compound XT11.45).
M™=151; '"H NMR: § 2.50-2.60(2H.m): 3.45(2H.t); 4.30(1H.m): 6.80(1H.br s);
7.15(1H.br s); (mp 168°C).

(vir) 2-(4,4—diﬂuorobm-3-cnylthio)-l,3,4—ﬂ1iadiazole (Compound XI1.63). M=208; 'H

5 NMR: 6 2.54(2H m); 3.43(2H,t); 4.30(1H.m); 9.03( 1H,s); (oil).

(viii) 5-amino-2-(4,4-diﬂuorobut-3-enylmio)-1,3,4-t1ﬁadiazole (Compound XI11.69).
M'=223; 'TH NMR: § 2.45(2H.m); 3.20(2H.1); 4.30(1H.m); 5.20(2H.br s); (mp 138°C).

(1x) 2-(4,4-diﬂuorobut-3-myhhio)-5—(3-u'iﬂuoromcthylbcnzyldﬁo)—1,3.4-ﬂ1iadjazolc
(Compound XII1.110). M'=304; 'HNMR: & 2.51(2H,m); 3.31(2ZHt); 4.27(1H.m);

10 4.56(2H,s); 7.42-7.70(4H.m); (oil).

(x) 5-cyclopropylmcmyldﬁo-2-(4,4—diﬂuombut—3-cnylthio)—1,3,4—thiadiazolc (Compound
X[I.114). M'=294; '"H NMR: § 0.35(2H.m); 0.65(2H.m): 1.25(1H.m); 2.50(2H.m);
3.25(2H.d); 3.30(2H.1); 4.25(1H.my); (oil).

(x1) 2,5~bis-(4,4—diﬂuorobm-3~cnylthio)-I,3,4—thiadiazole (Compound XI11.117), M =330;

15 'HNMR: & 2.51(4H,m); 3.32(4H,1); 4.29(2H,m); (oil).

(xii) 2-(4,4—diﬂuorobut—B-myIthio)—S-mcd)yIthio-1,3,4—thiadiazole (Compound XII1.119).
M'=254; 'HNMR: § 2.5 1(2ZH,m); 2.77(3H.s); 331(2H,t); 4.20(1H.m); (oil).

(xiit) 2-(4,4—diﬂuorobm-3-enyldﬁo)—S-(squonamidophmyl)—I,3,4-thiadiazolc (Compound
XII1.143). M'=363; 'H NMR: § 2.55-2.65(2H.m); 3.50(2H,t); 4.30(1H.m); 4.95(2H.br

20 s); 8.05(4H,m); (mp 154°C), '

EXAMPLE XT11.2

This Example illustrates a general procedure for the preparation of 2-(4,4-diflucrobur-
3-myldﬁo)—5-subdeed-l,3,¢&ﬁadimis from 2-amino-3-substituted thiadiazoles. The
process is illustrated by the preparation of 2-(4,4-diﬂuorobut-3-mylthio)-5-ethyl-1,3,4-

25 thiadiazole (Compound XI11.27) from 2-amino-5-ethyl-13 4-thiadiazole.

Preparation of Compound XI1.27. )

A solution of 2-amino-5-ethyl-1,3,4-thiadiazole (0.786g) and di-4,4~difluorobut-3-enyl
disulfide (1.5g) in dichloromethane (25cm’) was stirred and cooled in an ice-water bath.
Tert. butyl nitrite (1.2g) was added. the cold bath removed and the reaction heated under

30 reflux for 1.3 hours. The mixture was then poured into diethyl ether/water and the layers
separated. 'Ihc. aqueous layer was extracted with ether and the combined organic phases
were dried (MgSO0,), filtered. and evaporated under reduced pressure to give a brown oil.
Purification by column chromatography on silica gel using 1:9 and 2:8 ethy] acetate : hexane
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as eluant gave Compound XII1.27 (0.959g). M™=236: 'H NMR: § 1.40(3H.1); 2.45-

2.60(2H.m); 3.10(2H.q); 5.35(2H.t); 4.30(1H.m); (oil).

The following compounds according to the invention were prepared by the above
procedure, using the appropriate intermediates:

6)) 5-brorno—2-(4,4—diﬂuorobut-3-cnyldlio)-I,3,4-thiadiazolc (Compound XII1.1). M'=286:
'HNMR: & 2.45-2.60(2H.m); 3.40(2H.t); 4.30(1H.m); (oil).

(11) 2-(4,4—diﬂuorobut-3-enylthio)—5-tcn.-butyl-I,3,4—thiadiazole (Compound XII1.3).
M'=264; 'H NMR: & 1.48(9H.s); 2.45-2.60(2H,m); 3.35(2H,1); 4.30(1H,m); (oil).

(1ii) 2—(4,4-diﬂuorobut-3-cnylthio)—S-triﬂuoromethyl-1,3,4-thx'adiazolc (Compound XII1.14).
M'=276; '"H NMR: § 2.50-2.60(2H,m); 3.45(2H,1t); 4.30( 1H.m); (oil).

EXAMPLE X113

This Example illustrates a preparation of 2,5-bis-(4,4—diﬂuorobm-3-<:nylsulﬁnyl)-
1,3,4-thiadiazole (Compound XI11.133) using 3-chloroperbenzoic acid as the oxidanz.

A solution of Compound XIII.117 (0.49g) in dichloromethane (30cm®) was cooled in a
methanol ice bath to ~ -10°C, 3-chloroperbenzoic acid (1g of a 50% by weight solid, 2
equivalents) was added and the reaction was allowed to stir and gradually warm to the
ambient temperature, then stirred for 7 hours and left to stand for 18 hours. The mixture was
then poured into sodium bicarbonate solution and the product extracted into diethy! ether.
The combined organic phases were washed with sodium bicarbonate solution and dried
(MgSO,). Evaporation of solvent under reduced pressure gave a pale yellow liquid which was
purified by flash chromatography on silica gel, eluting with 30% ethyl acetate in hexane to
give Compound XIII.133 (0.168g). M'=362; 'H NMR: & 2.58(4H,m); 3.36(4H,m);
4.26(2H,m). (mp 46-48°C),

The following compounds according to the invention were prepared by the above
general procedure, using the appropriate number of equivalents of 3-chloroperbenzoic acid as
oxidant.

(1) 2—(4,4—diﬂuorobut-3~mylsulfmyl)-5-phcnyl-l,3,4-thiadiazolc (Compound XII1.10).
M™=300; 'H NMR: § 2.40-2.80(2H,m); 3.30-3.40(2H,m); 4.30(1H,m); 7.45-
7.60(3H.m); 7.95-8.00(2H.m); (mp 67°C).

(11) 2-(4,4-diﬂuorobut-3-cnylsulfonyl)—S-phmyl-1,3,4-thiadiazole (Compound XII.11).
M'=316; 'H NMR: § 2.60-2.75(2H,m); 3.65(2Ht); 4.30(1H,m); 7.45-7.65(3H,m);
7.95-8.05(2H.m); (mp 80°C).

(111) 2-(4.4—diﬂuorobut-3-cnylsulfm_vI)—S-mcthyl-1,3,4-thjadiaznle (Compound XII1.41).
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M™=238: 'HNMR: § 2.35-2.35(1H.m); 2.55-2.75(1H.m): 2.90(3H.s): 3.20-3.40(2H.m):
4.30(1H.m); (oil).

(iv) 2-(4.4—diﬂuombut-S-cn}'lsquonyl)-S-mcthyl-1.3,4-thiadiazole (Compound XI11.42).
M™=255: '"HNMR: § 2.55-2.70(2H.m); 2.95(3H.s); 3.60(2H.t); 4.30(1H.m); (oil).

5 (V) 2-(4,4—diﬂuorobm-3-cn_vlsulﬁnyl)-I.3,4-tlﬁadiazolc (Compound XII.64). M™=225: 'H
NMR: & 2.35-2.5(( 1H.m); 2.60-2.75(1H.m); 3.25-3.45(2H.m); 4.30(1H.m); 9.35(1ELs):
(oil).

(vi) 2-(4,4—diﬂuorobut-3—eny!sulfon_vl)—1,3,4-&1iadiazole (Compound XIII.65). MH"=24]:
'HNMR: § 2.60-2.70(2H.my); 3.70(2H.t); 4.30(IH.m); 9.40(1H.s); (oil).

10 (vii) 2,5-bis-(4,4-diﬂuorobm-3-enylsulfonyl)-I,3,4-thiadiazole (Compound XI11.124).
M'=394; '"H NMR: § 2.69(4H.m); 3.70(4H.); 4.302H.m); (mp 88-91°C).

(viii) 2-(4,4—diﬂuorobut—3-cnylsulfonyl)—S-(4,4—diﬂuombut-B-mylsuIﬁn_vl)—1,3,4-thiadiazolc
(Compound XI.134). M'=378; '"H NMR: & 2.38-2.55(1H,m); 2.60-2.79(3H.m);
3.38(2H.m); 3.62-3.74(2H,m); 4.19-4.39(2H.m); (mp 45-47°C).

15 The following compounds according to the invention were prepared by the above
general procedire but using the appropriate number of equivalents of magnesium
monoperoxyphthalate as oxidant.

(ix) 5-bromo-2-{4,4-diﬂuorobut-3—cnylsulfonyl)-1,3,4—thiadiazole (Compound XI11.2).
MH"=319; 'H NMR: § 2.60-2.70(2H.m); 3.65(2H,1); 4.30(1H,m); (oil).

20 (x) 2-(4,4—d1'ﬂuorobut-B-cnylsulfonyl)-S-tem-bmyl-1,3,4-miadiamlc (Compound XI11.4).
MH™=297; '"H NMR: & 1.55(91-1,5—); 2.60-2.70(2H,m); 3.65(2H,1); 4.30(1Hm); (mp
37°C).

(xd) 5-cyclopmpyl~2-(4,4-diﬂuorobut—3-mylsu1fonyl)—1,3,4—d1iadiazo1c (Compound X111.7).
MH"=281; '"H NMR: § 1.25-1.45(4H,m); 2.40-2.55(1H,m); 2.55-2.65(2H.m);

25 3.60(2H.1); 430(1Hm); (gum).

(xii) 2-(4,4—diﬂuorobut-3-mylsmfonyl)—5—triﬂuogomethyl-1,3,4-miadiazolc (Compound
XII.15). M-SO,H"=243; '"H NMR: § 2.60-2.75(2H,m); 3.75(2H.1); 4.204.40(1H,m);
(gum).

(xiir) 2-(4,4—diﬂuorobut-3-cnylsulfonyl)—S-isopropyl-1,3,4—thiadjazole (Compound XI11.17).

30 M'=283; '"H NMR: § 1.50(3H,s); 1.55(3H,s); 2.60-2.70(2H,my); 3.50-3.70(3H,m);
4.30(1H.m); (mp 43°Q),

(xiv) 2-(4,4—diﬂuorobut-3—enylsulfmyl)-S-emyl-1,3,4-&1iadiazole (Compound XII1.28). 'H
NMR: & 1.50(3H.Y); 2.40-2.50(1H.m); 2.60-2.70(1H.m); 3.20(2H.q); 3.25-3.35(2H.m);
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4.25(1H.m); (gum).
(xv) 2-(4,4-diﬂuorobm-3-mylsu1fonyl)-5~cthyl-I.3.4-thiadiazolc (Compound XI11.29),
M™=269; 'H NMR: § 1.50(3H,t); 2.60-2.70(2H.m); 3.20(2H.q); 3.65(2H.t);

4.30(1H.m); (gum).
EXAMPLE X114

This Example illustrates a preparation of 2-(4,4—diﬂuorobm-3-mylthio)-5-mahoxy- _
1,3.4-thiadiazole (Compound X11.101) from Compound XII1.1,

To a stirred suspension of sodium hydride (0.030g) in toluene (3cmr®) was added
methanol (0.022g), resulting in effervescence. After sturing for 10 mimutes, Compound
XII.1 (0-20g) was added and the reaction was stirred at the ambjent temperature for 18
hours. The reaction was analysed by gc and firther portions of sodium hydride and methanol
added until complete Joss of starting material was observed. The reaction was poured into
water and the layers separated. The product was extracted into diethy! ether and the
combined organic phases were dred (MgSO,) filtered and evaporated under reduced pressure
to give a pale yellow oil. Purification by column chromatography on silica gel using 3:17
cther : hexane as the eluant gave Compound XII1.101 (0.069g). M*=238; 'H NMR: § 2.40-
2.55(2H.m); 3.25(2H,p); 4.20(3H,s); 4.30(1H,m); (ol).

EXAMPLE XTV.1

This Example illustrates the preparation of 5+4,4difluorobut-3-enyithio)-1-
methyltetrazole (Compound XIV.1).

The sodium salt of 5-mercapto-1-methyltetrazole was alkylated with 4-bromo-1,1-
difluorobut-1-ene using the procedure of Example XTI1.1 to give Compound XIV.l. M'=206;
'H NMR: § 2.53(2H,m); 3.38(2H,t): 3.92(3H,s); 4.28(1H,m); (oil).

EXAMPLE XV 1

This example illustrates a preparation of 14,4-difluorobut-3-enylthio)<4-nitrobenzene
(Compound XV.1).

4-Nitro-thiophenol (0.5g), potassium carbonate (0.448g), 4,4-difluorobut-3-entyl 4-
methyl-benzenesulfonate (0.846g) and potassium iodide (0.388g) were heated and stirred
under reflux in acetone ( 15em’) for a total of 6 hours after which none of the starting tosylate
was detectable by tic. The reaction mixture was poured into water and extracted with 3
portions of ethyl acetate. The combined organic phases were washed 3 times with 2M
NaOH. and saturated aqueous brine and then drieq (MgSO,). Removal of solvent by
€vaporation under reduced pressure gave a dark yellow oil which was purified by flash
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chromatography on silica gel using 5% ethvl acetate in hexane as eluant to give Compound
XV.1(0.474g). M=245: '"H NMR: 0 2.42(2H.m); 3.09(2H.t); 4.30(1H.m): 7.35(2H.d),

8.14(2H.d); (oil).
EXAMPIE XV1.1

This Example illustrates a prepararion of 2-chloro-4-(4,4-difluorobut-3-envithio)-
pyridine (Compound XV1.1).

Tert-buty! nitrite (0.442g) in dichloromethane (20cr’) was added dropwise to a
solution of 4-amino-2-chloropyridine and bis<(4,4-difluorobut-3-envl)disulfide (1.9g) in
dichloromethane (20cm’) while stirring the mixture at 0°C. The reaction mixture was stied
for 4 hours and then allowed to stand ar the ambient temperature for 18 hours. Water was
added and the product extracted into ethyl acetate. The combined organic phases were
washed with saturated brine, dred (MgS0,), filtered and evaporated under reduced pressure
1o give an orange-brown gum. Chromatography on sorbsil-C30 using 4% cthyl acetate in
hexane as eluant gave Compound XVL1I (0.134g). M'=235; '"H NMR: § 2.35-2.46(2H,m);
2.98-3.7(2H t); 4.18(1H,m); 7.02(1H,d); 7.11( 1H,d); 8.14-8.21(1H,d); (oil).

EXAMPLE XV12

This Example illustrates a 2-step preparation of 4-(4,4-difluorobut-3-enylthio)-2,3,5,6-
tetrafluoropyridine (Compound XVI.2).

Step 1: Preparation of the sodium salt of 2.3.5 ¢tetrafluoropyridine-4-thiol

4-(]110r0-2,3,5,6—tcu~aﬂuoropyridinc (22) and sodium hydrosulfide dihydrate were
stirred and heated under reflux in iso-pro—panol (40cn’) for 3 hours. The mixture was then
stirred at the ambient temperature for 18 hours, The precipitated solid was removed by
filtration, washed with diethyl ether and discarded. The combined organic solutions were
¢vaporated under reduced pressure to give 2,3,5,6-tcuaﬂuompyﬁdine-4-—thiol as its sodium
salt (2.21g), which was used without further purification in the second step.

Step 2: Preparation of (Compound XV1.2)

The intermediate from step 2 (1.7g), 4-bromo-1, 1 ,~difluorobut-1-ene (1.99g), and
potassium carbonate (1.53g), were stirred and heated under reflux in acctope (30car’) for 18
hours. The inorganic precipitate was removed by filtration and the filtrate evaporated undet
reduced pressure to give a dark brown oil. Chromatography on sorbsil-C30 using hexane as
eluant gave Compound XVI.2 (1.82g). M'=273:'"H NMR: § 2.3-2.42(2H.m); 3.15-
3.25(2H.t); 4.15-4.34(1H.m); (oil).

The following compounds according to the invention were prepared using the
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procedure of Step 2 above. The alkylating agent was 4-bromo-1,1,difluorobut--ene or 4.4

difluorobut-3-enyl| 4-methyl-benzenesulfonate. ,

0 4—(4,4—diﬂuorobm-3-en_vlmio)-p}ﬁdinc (Compound XVL.5). M"=201; 'H NMR: 6
2.40(2H.m); 3.04(2H.t); 4.30( IHm); 7.11(2H.d); 8.41(2H.d); (oil) from 4
mercaptopyridine.

(i) 4.4-difluorobut-3-enyl 2-(4,4—diﬂuombm-3-myldﬁo)p_vﬁdme-3-mrboxyla£e (Compound
XVIL10). M=335; '"H NMR: § 2.43(4H.m); 3.22(2H,t); 4.29(2H,m); 4.36(2H,1);
7.09(1H.dd); 8.20( 1H.dd); 8.57(1H.dd); (oil) from 2-mcrcaptopyxidine-3—w~boxylic
acid. Potassium jodide was used 10 convert two equivalents of 4,4-difluorobut-3-eny!
4-methyl-benzenesulfonate to the more reactive 4-iodo-1,1-difluorobut-1-ene in siny in
this reaction.

(iii) 2-(4,4-diﬂuorobut-3—cnylthio)-5-uiﬂuoromethylpyﬁdinc (Compound XVI.11). 'H
NMR: & 2.40(2H.m); 3.25(2H,t); 4.25( 1H,m); 7.25(1H,dd); 7.45(1H,dd); 8.40(1H.d);
(oil) from 2-mcrcapto-5-u-iﬂuoromcd1ylpyridinc.

(iv) 2-(4,4—diﬂuorobm~3~mylthio)pyridinc (Compound XVI.19). M'=201; 'H NMR: &
2:40(ZHm); 3.20(2H,1); 4.30(1H,m); 6.90(1H.dd); 7.20(1H.dd); 7.45(1H,td);
8.40(1H,dd); (oil).

v) 2—(4,4—diﬂuorobut-B-mylmio)-S-nitmpyﬁdinc (Compound XVI.21). M*=246; ‘H
NMR: 8 2.45(2H,m); 3.30(2H,t); 4.28(1H,m); 7.30(1H,d); 8.23(1H,dd); 9.25(1H,d);
(otl) from 2-mercapto-5-nitropyridine. '

EXAMPLE XV1.3

This Example gives a general procedure for the preparation of 2+(4,4-difluorobut-3-
enylthio)-5-substintted-pyridines from 2-chloro-5-substituted-pyridines. The method is
illustrated by the preparation of 5-d110r0—2-(4,4—diﬂuorobm-3-cnylthio)pyﬁdinc (Compound
XVL13) from 2,5-dichloropyridine.

Sodium hydrosulfide dihydrate (0.672g) was added to a solution of 2,5-
dichloropyridine (1.48g) in dimethylformamide (20cm3), causing the mixture to go blue and
then green on heating to 100°C. The reaction was heated for 7 hours and then 4-bromo-1,1-
difiuorobut-1-ene (1.71g) and potassium carbonate (1.38g) were added. The reaction was
heated for 2 hours then allowed to cool. The reaction mixture was poured into diethyl ether
and 2M HCI and the layers separated. The aqueous layer was extracted with ether. The
combined organic phases were then washed with 2M HCI, water and brine (alternately 3
times each), dried (MgSQ,), filtered and evaporated under reduced pressure to give a brown
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oil. Column chromatography on sjlica gel using 2% diethyl ether in hexane as eizzar: gave
Compound XVI.13 (0.805g). M™=235: 'H NMR: 8 2.40(2H.m); 3.20¢2Ht): 4.25(:Hm):
7.15(1H.dd); 7.45(1H.dd); 8.40(1H.d): (oil).

The following compound according to the invention was prepared using the ahove
procedure:
(1) 5-cyano-2-(4,4—diﬂuorobuz-3-enylthio)p_mdme (Compound XV1.15). 'HNMR: §

2.40(2H,m); 3.25(2H.1); 4.25(1H.m); 7.25( 1H.dd); 7.70(1H.dd); 8.65(1Hd); (mo

34°C).
EXAMPLE XV1 4

This Example gives a general procedure for the preparation of 2(4.4<Cifluorobuz-3-
cnymﬁo)-B-substinncd-pyﬁdines from 2-chloro-3-substinuted-pyridines and 4.-diflucrotut-3-
enylisothiouronium hydrobromide. The method is illustrated by the preparation of Z(4.4-
diﬂuorobut-3-cnyld1io)-3~niu'opyxidinc (Compound XV1.24) from 2-chloro-3-ritropy=idine.

4,4-Diﬂuorobut-3-cnylisothiom0nimn hydrobromide (1.24g) was addeg 1o a soluior:
of sodium hydroxide (0.6g) in water (10cn?’) and the reaction was stirred vigorowsly at the
ambient temperature for 20 minutes. A solution of 2-chloro-3-nitropyridine (0.793g) in
dichloromethane (10cnr) was added to the reaction followed by tetra-n-butylammonizmm
bromide (catalytic). The reaction was stirred vigorously for 3 hours. The mixcire was
diluted with dichloromethane and the layers separated. The organic layer was washed with
brine, dried (MgS0,), filtered. and evaporated under reduced pressure to give 2 vellow oil.
Column chromatography on siljca gel usi_ng 15% diethyl ether in hexane as elians gave
Compound XV1.24 (0.847g). M™=246; 'H NMR: § 2.40(2H,m); 3.25(2H,t); 4.3 1Hm);
7.20(1H;dd); 8.50¢ 1H,dd); 8.70(1H,dd); (oil).

The following compound according to the invention was prepared using the above
procedure; B
6 3-cyano-2-(4,4-diﬂuorobut-B-enyltlﬁo)pyﬁdxinc (Compound XVI.8). M'=226: &5

NMR: 6 2.40(2H,m); 3.30(2H.t); 4.25(1H,m); 7.10(1H,dd); 7.80(1H,dd); 8.55(1:.dd);

(oil). :

EXAMPLE XV1.5
- This Example illustrates a method suitable for the preparation of compounds

according to the invention in which the sulfir atom of the 4,4-difluorobut-3-enyithio
substituent of the coirt:sponding unoxidised compound (prepared according to the procedurss
of the preceding Examples) is oxidised to sulfoxide ( sulfinyl) or sulfone (sultonyi).
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Preparation of Compound  XVI.3 from C ompound XV1.2 using one equivalent of
oxidant,

Compound XVI.2 (0.818g) was cooled to 0°C in dichloromethane (30cn?®) and 3-
chloroperbenzoic acid (0.99g) was added over a period of five minutes. The mixture was
stirred at the ambient temperarure for 6 hour and stood for 40 hours. The reaction mixture
was poured 1nto saturated aqueous sodium bicarbonate and the product was extracted into
dichloromethane. The organic laver was washed with water and dried (MgS0,). Evaporation
of solvent under reduced pressure gave a vellow oil which was chromatographed on sorbsil-
C30, ehuting with 15% ethyl acetate in hexane to give 4—(4,4-diﬂuombm-3—mylsmﬁnyl)-
2,3,5,6-tewrafluoropyridine (0,71 12). 'HNMR: §2.45-2.8(2H.m); 3.15-3.3(1H,m); 3.5-
3.65(1H,m); 4.2-4.4(1H.m), (oil).

Preparation of S-cvano-2-(4 4-difluorobut-3-enylsulfonylpvridine ( Compound

XVL16) from Compound XVL15 using two equivalents of oxidant

3-Chloroperbenzoic acid (3.14g of a 50% solid) was added portionwise to a stirred
solution of Compound XVI.15 (1.03g) in dichloromethane (30cn?’) at 0°C. The reaction was
then allowed to warm to the ambient temperature and stirred for 4 hours. The mixture was
poured into 2M aqueous sodium hydroxide and the layers separated. The aqueous layer was
extracted with dichloromethane and the combined organic layers were dried over magnesium
sulfate, filtered and evaporated under reduced pressure to give a yellow oil which crystallised
on standing. Co'umn chromatography on silic: gel using 3 : 7 ethyl acetate : hexane as
eluant gave Comoound XVI.16 (0.785g). 'H NMR: & 2.40(2H,my); 3.25(2H.t); 4.25(1H,m);
7.25(1H,dd); 7.70(1H,dd); 8.65(1H,d); (mp 34°C)

The following compounds according to the invention were prepared using the above
procedure:

() 4—(4,4-diﬂuorobut-B-enylsulfonyl)pyddinc (Compound XVI.6). 'H NMR: &
2.50(2H,m); 3.20(2H,1); 4.25(1H,m); 7.80(2HLd); 8.95(2H,d); (oil).
(ii) 2-(4,4-diﬂuorobut-3-enylsulfonyl)—S-u'iﬂuoromethylpyridinc (Compound XV1.12). 'H

NMR: & 2.50(2H,m); 3.50(2H,1); 425(1H,m); 8.25(2H,d); 9.00(1H,br s); (mp 60°C).
(iii) 2-(4,4—diﬂuorobut~3-enylsulfonyl)pyxidiné (Compound XVI.20). 'H NMR: & '

2.50(2H.m); 3.50(2H,t); 4.25( 1H.m); 7.55-7.50(1H.m); 8.00(1H,dt); 8.10(1H,d);

8.75(1H.d); (oil).
| EXAMPLE XVIL1

This Example illustrates a 2-step preparation of 3~(4,4-difluorobut-3-enylthio)-6-




ST ST TR
§ i g T YL
al Wil

R Y

- 154 - 010374

methylpyridazine (Compound XVIL] ).

Step 1: Preparation of 2-mercapto-6-methvipyridazine

3-Chloro-6-methyipyridazine (3 g) and thiourea (2.96g) were stirred together and
heated under reflux in ethano] (50cn’) for 7.5 howrs. The reaction was cooled and allowec

5 1o stand for 18 howrs. The solid precipitate which had formed was filtered off and washed

with diethyl ether to give 3-mercapto-6-methylpyridazine (2.3 8), which was used in the nex:
step without further purification. 'H NMR: § 2.40(3H.s); 7.30(1H,d); 7.63( 1H.d); 14.5-
14.7(1H,br s).

Step 2: Preparation of Compound XVIL]

10 A mixture of the product from Step 1 (0.337g), 4,4-difluorobut-3-eny! 4-
methvlbenzenesulfonate (0.70g), potassium iodide (0.444g) and potassium carbonate (0.369¢)
were stirred together and heated under reflux in acetone (20cnt’) for 11 hours. Inorganic
solids were removed by filtration and the filtrate evaporated under reduced pressure to give a
brown oil. Chromatography on silica gel using 1:4 ethyl acetate: hexane as eluant gave

15 Compound XVII.1 (0.15g). M'=216;'H NMR: § 2.48(2H.m); 2.62(3H,s); 3.36(2H,t); 4.20-
4.40(1H.m); 7.10(1H,d); 721(1H.d); (oil). .

The following compounds according to the invention and the corresponding
intermediate compounds were prepared using the procedure of Steps 1 and 2 above.
(i) 3-(4,4—diﬂuorobut—3—enylﬂlio)—6-c1ﬂorop)ﬂ1'dazine (Compound XVI1.2). M=236: 'H

20 NMR: & 2.50(2H,m); 3.39(2H,t); 4.20-4.40(1H.m); 7.27(2H,s); (oil) from 3,6-
dichloropyridazine. B

(ii) 3-(4,4-diﬂuorobut-3-enyltlﬁo)—6—meﬂloxypyddazinc (Compound XVIL3). M'=232;'H
NMR: 6 2.47(2H.m); 3.31(2H,t); 4.09(3H,s); 4.204.40(1H,m); 6.83(1H,d);
7.20(1H,d); (solid mp 39.3-40.1°C) from 3-chloro-6-methoxypyridazine,

25 (i) 3-4,4-difluorobut-3-enylthio)-6-phenylpyridazine (Compound XVIL4). M'=278; 'H
NMR: & 2.54(2H,m); 3.46(2Ht); 4.25-4.42(1H,m); 7.39(1H,d); 7.51(3H,m);
7.69(1H,d); 8.05(2H,m); (solid mp 91.7-92.1°C) from 3-chloro-6-phenylpyridazine.

(iv) 1-(4,4-difluorobut-3-enyithio)-phthalazine (Compound XVIL.7). M'=252; '"H NMR
(CDCLy): 6 2.59(2H.m):; 3.55(2H,t); 4.28—4;45( 1H.m); 7.8%(3H,m); 8.12(1H.m);
30 9.25(1H,s); (oil) from 1(2H)-phthalazinthione using the procedure of Step 2 above.
EXAMPLE XVT1.2
This Examplé Hlustrates a preparation of Compounds XVIL.5 and XVIL.6 from
Compound XVI1.4.
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and magnesium monoperoxyphthalic acid hexahvdrate (0.89g in 10cr’ water) was added
The mixture was stirred at the ambient temperature for 20 hours. The solid which had
precipitated was filtered off and washed with water. The filtrate was poured into a sangrated
aqueous solution of sodium bicarbonate and further product was extracted imgo cthyl acetate.
The combined organic layers were washed with saturated brine and dried (MgS0,).
Evaporation of solvent under reduced pressure gave an off-white solid which was combire=d
with the materjal first precipitated and chromatographed on silica gel, eluting with 30% echy]
acetate in hexane. The first product recovered was 3—(4,4-diﬂuorobm-3-mylsufonyl)-6-
phenyipyridazine (Compound XVIL.6) (02g). M'=310;'"H NMR: § 2.60(2H.m); 3.75(2H.2);
4.20-4.40(1H,m); 7.60(3H.m); 8.11(1Hd); 8.15(2H.m); 8.22(1H,d); (solid mp 141.7-144.3°C).
Further elution gave 3-(4,4—diﬂuorobut-3-mylsufmyl)-6—phmylpyxidazinc (Compound XVIZ.5)
(0.25g). M'=294: 14 NMR: & 2.40 and 2.65(2H,m); 3.20-3.40(2H,m); 4.18-4.32(1H.m);
7.59(3H.m); 8.11(1H,d); 8.15(2H,m); 8.21(1H.d); (mp 133-134°C).
EXAMPLE XVIIL]

This Example illustrates 2 3-step preparation of 2-(4,4—diﬂuorobm-3-mylthio)-
quinoxaline (Compound XVIIL1). '

Step L F ion_of quinoxalin-thi

2-Quinoxalino] (10g), phosphorous pentasulfide (16.72g) and pyridine (200c’) were
stirred together and heated under reflux for 7 hours. The reaction mixture was allowed to
cool and most of the pyridine was removed by €vaporation under reduced pressure, The
residue was partitioned between ethyl acetate and water and the organic layer was separated.
The agueous layer was extracted with three firther portions of ethyl acetate and the combined
Organic phases were washed with saturated aqueous brine, dried (MgS0,) and evaporated
under reduced pressure to give a brown oily solid which was triturated with hot ethyl acetate
* hexane (1:1) to dissolve the product and leave an insoluble residue. The solvent was
removed under reduced pressure and gave an orange solid, part of which was used without
further purification in Step 2.

Step 2: Preparation of 7-(4-bromo-4.4~diﬂuorobmvmﬁo)-quinoxaline

A mixture of the product from Step | ( lg), 4—bromo-4,4«diﬂuorobmyl
methanesulfonate ( 1.65g) and potassium carbonate (0.852g) were stirred together in acetone
(30cn’) ar ambient temperarure for 7 hours, Inorganic solids were removed by filtration and
the filtrate evaporated under reduced pressure t0 give a brown oil. Chromatography on silica
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gel using 1:4 ethv] acerate: hexane as eluan; gave 2~(4-bromo—-1.4—diﬂuorobuy1thio}-
quinoxaline (1.375g). M™=332: 'HNMR: § 2.19(2H.m); 2.50-2.70(2H.m): 3.43(2%41): 7.60-
7.73(2H.m); 7.93(1H.dd): 8.03(1H.dd); 8.60(1H.s); (oil).

Step 3; Preparation of Compond XVIIL]

combined organic phases were washed with saturated brine, dried (MgS0,), fiitered 2nd
evaporated under redyced pressure to give a brown oil. Chromatography on silica gzl using

(1) 6—chloro-2—(4,4-diﬂuorobut-3~my1!hio)—quinoxaline (Compound XVI11.4), M=286; 'y
NMR: & 2.50(2H,m); 3.35(2H,) 420-4.40(1H,m); 7.65(1H,dd); 7.86(1H,d);
8.01(1H.d); 8.59¢ 1H.s); (oil), from 6-chloroquinoxalin-2-thjone via 2«(4-bromo—1 4-
diﬂuorobutylthio)—6-dﬂoroquinoxaﬁne. 'HNMR: & 2.08-2.21(2H,m); 2.48-
2-68(2H.m); 3.40(2H,1); 7.65(1H da) 7.88(1H.d); 8.00(1H,d); 8.6(1H.s); (o).

EXAMPLE XVITL.2
This Example illustrates 2 2-step preparation of 2-(4,4-diﬂuombm-3-myln‘xio)—p}mzine
(Compound XVI1.7).

step without further purificarion,

Slm 9.

The product from Step 1 (0.213g), 4.4-difluorobut-3-enyi 4-methyl-benzenesulfonzze
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(0.5g), potassium carbonate (0.263g) and potassium jodide (0.317g) were mixed in acetone
(10cn’) and heated under reflyy for 9 hours then allowed 10 coo] over a weekend. The
precipitate formed was removed by filtration and the filrate cvaporated under reduced
pressure to give a brown oj]. Chromatography on silica gel using 1:4 ethyl acerate - hexane
5 as eluant gave Compound XVIT].7 (0.3g). M™=202; 'H NMR: § 2.40(2H.m), 321(2H.);
4.20-4.40(1H.m); 8.20(1H.d); 8.38(1H.); 8.48(1H.s); (oil).
EXAMPLE XVIIL3
This Example illustraes 2 2-step preparation of 3-chloro-2+4,4-difluorobug-3-
enylthio)}-pyrazine (Compound XVIIL10).

10 Step 1: Preparation of 2=chloro-3-mercaptopyrazine and 2 3-dimercaptopvrazine

2,3-Dichloropyrazine (12) and sodium hydrosulfide dihydrate (2.5g) were combined in
isopropanol (20cn?’) and the mixture heated under reflux for 1 hour. The reaction was cooled
and allowed to stand for 36 hours, The yellow solid which precipitated was recovered by
filtration, washed with diethyl ether and dried under vacuumn. The filtrate was discarded.

15 The solid was dissolved in hot ethanol and on cooling a small amount of sodium hydrosulfide
precipitated and was removed by filtration. The remaining ethanol solution was dihuted with
diethy] ether wherupon a yellow solid (0.3g) precipitated. This was identified as the bis-
sodiumn salt of 2,3—dimcmaptopymzinc, MH'(FAB)=188: 'H NMR (DMSO-dy): & 7.35(1H,d);
7.50(1H,d). Evaporation of the mother liquors gave a yellow solid (0.8g), identified as the

20 sodium salt of 2-c}ﬂoro-3-mcmaptopyrazinc, M(FAB)=145; 'H NMR (DMSO-dy): &
7.35(1H,d); 7.80(1H,d)

Step 2; Preparation of 3-chloro-2-(4.4-diﬂuorobut-3-cnylthio)-pwazine
The mono-thiolate product from Step 1 (0.8g), 4,4-difluorobut-3-enry] 4-methyl-
benzenesulfonate ( 1.24g) and potassium carbonate (0.655g) were mixed in acetone (25cnr)

25 containing dimethy! formamide (5cn?’) and heated under reflux for 15 hours then allowed to
cool. The precipitate was removed by filtration and the filtrate evaporated under reduced
pressure to give a brown oil. Chromatography on silica gel using a 95:5 mixture of hexane
ethyl acetate as eluant gave Compound XVTII10 (0.45g). M=236; 'H NMR: 6 2.41(2H,m);
3.20(2H,):; 4.20-4.40(1H,m); 8.05(1H,d); 8.30(1H,d) (oil). This comtained (gc) 5% of

30 Compound XVIIL.13 as an impurity.

Compound XVIII.13 was obtained pure in its own right by treatment of the bis-
thiolated product from Step 1 of the above cxample with two equivalents of 4 4-diflucrobur-
3-enyl 4-methyl-benzenesulfonate under the same conditions as Step 2 of this Example.
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Chromatography on silica gel using a 4:1 mixture of hexane : ethyl acetate as eluars gave
2,3-bis-(4,4—diﬂuorobut-3-enylmjo)—p_\mzinc. M™=324;: 'H NMR: § 2A0(4HE.m): 3.22(4H.-);
4.204.40(2H.m); 8.07(2H.s) (oil).
The following compound according to the invention was prepared using the above
procedure:
(i) 6—c1ﬂor0—2-(4,4—diﬂuorobut-3~enylmjo)-pyrazinc (Compound XVIIL.14). M'=236: '
NMR: & 2.42(2H.m); 3.21(2H.1); 4.204.40(1H.m); 8.20(1H,s); 8.35(1E.s) (0i]) frorr

2,6-dichioropyrazine.
EXAMPLE XVII1.4
This Example illustrates a preparation of Compounds  XVIIL.2 and XVIIL3 from
Compound XVIII.1.

Compound XVII1. ] (0.25g) was stirred at ambient temperature 1n ethanol (10er) and
magnesium monoperoxyphthalic acid hexahydrate (0.589g in Scm’ water) was added over a
period of five minutes, Afier 30 minutes, the mixture was heated to 70°C for I hour. The
reaction mixture was cooled, poured into saturated aqueous sodium bicarbonate and the
products were extracted into ethyl acctate. The organic layer was washed with water and
dried (MgSO,). Evaporation of solvent under reduced pressure gave an off-whits solid
(0.15g) which was chromatographed on silica gel, eluting with 10% ethyl acetars in hexane.
The main product recovered was 2-(4,4—diﬂuorobut—3-enylsulfonyl)—quinoxaline (Compound
XVIIL3) (0.1g) mp 86.5-87.5°C. M'=284; 'H NMR: 8 2.61(2H,m); 3.62(2H); 4.20-
4.40(1H,m); 8.00(2H,m); 8.25(2H.m); 931(1H,s). Tlc indicated the presence of a lower rf
marcn'al,;2-(4,4—diﬂuombut—B-cnylsulfmyl)—quinoxalinc (Compound XVIII.2) in the crude
reaction:product but this. was ot isolated pure.

The following compounds according to the invention weye prepared by the above
procedure: h
(1) 6-d110r0-2-(4,4—diﬂuorobut-3-cnylsulﬁny])-pyrazinc (Compound XVIIL15). M'=253;

'H NMR: § 2.30-2.702H.m); 3.00-3.30(2H,m); 4.19-4.35(1H,m); 8.70(1H.s);

9.1(1H,s) (oil) from Compound XVI11.14.

(ii) 6-Cfﬂor0—2-(4,4—diﬂuorobut—3-cnylsulfonyl)-pymzine (Compound XVTII.16). M™=268:

'H NI‘VR. ) 2.55(2H.m); 3.50(2H,1); 4.20-4.35(1H,m); 8.9(1H,s); 9.1%(1H.s) (oil)

from Conmomd XVIIL14.
EXAMPLE VIIL1

This Example illustrates a 3-step preparation of 4-(4,4-difluorobut-3-envithio]-1.2 3-
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benzotriazine (Compound XIX 1),

2eep 1: Preparation of &mercapto-1.2,3-benzomiazine

2-Aminobenzonirije (5g) was stirred in pyridine (30cn?’). miethviamine (6cnr) was
added and hydrogen sulfide gas was bubbled into the reaction over 4 hows. The mixnre
was then poured into water (20cnr’) and the oil which scparated out on shaking was separated
off, and dried by azeowoping with ethano] and toluene. This gave a yellow solid (2-

Step 2: Preparation of 4-(4.4-difluorobut-3-enylthio).1 » 3-benzotriazine
The product of Step 1 (1g), 4—bmmo—4,4—diﬂuorobutyl methanesulfonate (1.65g) and
potassium carbonate (0.852g) were stirred together in acetone (30cn?’) at ambieqyt temperature

alkylated marerial and the second was the desired S-alkyated intermediate 44-bromo-4 4-
diﬂuorobutyhfﬁo)-l_.2,3-bmzouiazine. 'HNMR: & 2.18-2.31(2H,m); 2.58-2.71(2H,m);
3.63(2H,1); 7.95(1H,); 8.09(2H,m); 8.40(11-d). :

Step 3: Preparation of Compound XIX ]
1,8-Diazabicyclo[5.4.0] undec-7-ene (DBU) (0.45cnr’) and the product from step 2

on silica gel using ]:4 ethvl acetate : hexan= as efuant gave Compound XIX | (025g).
MH=254; '"H NMR: § 2.60(2H.m); 3.60(2H,1); 4.30-4.40(1H,m); 7.93(1H,t); 8.09(2H,m); °

8.39(1H,d); (oil). '
EXAMPLE XX 1

Two methods (A and B) of Preparing mercapto-1,2,4-triazines required as
intermediates for preparation of compounds of the invention are described bejow.
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METHOD A

A general synthesis of >-mercapto-1.2.4-triazines js by reaction between
thiosemicarbazide and a ]2 di-carbonyl compound. This js illustrated by the pregaration: of
3-mcrcapto—5—mcthyl-1_.2_.4~triazine.

A solution of sodium bjcarbonate (82) in water (100cnr®) was added 10 a suspension
of thiosemicarbazide (8) in water (100cnr’).  The resulting solution was cooled below 5°C
and pyruvic aldehyde (40% weight solution in water, (20cnt)) was added. The soiution was
kept at 5°C for 18 hours. then washed with chloroform (10 x 50cn?’). The pH of the aquaous
laver was adjusted to 2 wity concentrated hydrochloric acid. The resulting precipitate was
filtered off, washed with copious amounts of water and dried, giving an orange solid
(4.036g). The 3-mercapto-3-methyl-1.2 4-triazine was used without further purificarion in
subsequent steps.

The following intermediate mercaptotriazines were prepared following the above
procedure, In some cases, ethanol was used as solvent in place of water, The starting
materials were commercially available.

(i) 3-mercapto-1,2 4-triazine from glyoxal.
(ii) §-mezmpto-5-propyl—6-mcmyl-I,2,4—tn'azinc from hexane-2,3-dione. 'H NMR: §

0.98(3H,t); 1.54-1.68(2H_m); 2.08(3H.s); 3.04(2H,t); 8 2(1H,br s).

(iii) 3-mcxmpto—5-phcnyl—6—mcmyl-1,2,4—triazine from 1-phenylpropane-1.2-dione.
METHOD B

An alternative method for preparing mercapto-1,2 d-triazines comprisas treamment of z
corresponding hydroxytriazine (which may exist in various tautomeric forms) with a
thiolating reagent such as phosphorous pentasulfide, This following illustrates the preparatiorT
of 1,2,4—u'iazine-3,5(2H,4H)-dit1ﬁonc from I,2,4—triazine-3,5(2H,4H)—dionc (6-azauraci]).

6-Azauracil (2g), phosphorous pentasulfide (15.72g) and pyridine 50cy® were stirred

Was extracted with three further portions of diethyl ether and the combined organic phases
were washed with saturated aqueous brine, dried (MgSO,) and evaporated under reduced
Pressure to give a brown oil which was chromatographed on silica gel, using 1:5 ethyl
acetate: hexane as eluant. This fave an orange solid (1g) which was used withowr further
purification. 'H NMR (DMSO-d,): § 7.95(1Hs); 13.8-14.1(1H.br s); 14.3-14.6(1H.br s)
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3-Mercapto-1.2.4-benzomriazine was prepared from 3-hydroxy-1.2 4&-benzotriazine and
6-methyl-1.2.3-triazine-5(4H)-thione from 6-methyl-1.2.3-triazine-5(4H)-one following
essentially the above procedure.

EXAMPLE XX2

This Example illustrates the preparation of compounds according to the invention
which contain a 1,2,4-trazine substinuted with a 4.4-difluorobut-3-enylthio group in the 3. 5
or 6-position, starting from a correspondingly substituted mercaptotriazine and an appropriate
difluorobut-1-ene alkvlating agent. This is demonstrated by the following preparation of 3-
(4,4—diﬂuorobut-3-cnylthio)—S—hydroxy-l,2.4—triazinc (Compound XX.227) from 6-aza-2-
thiouraci] and 4,4-difluorobut-3-eny] 4-methyl-benzenesulfonate.

4,4-Difluorobut-3-enyl 4-methyl-benzenesulfonate (1.5g) and potassium iodide (0.95g)
were stirred in ethanol (5cm?®) and heated under reflux for three hours then allowed to cool.
This part of the procedure converts the starting material to the more chemically reactive and
thio-selective alkylating agent, 4-iodo-1,1-diflucrobut-1-ene. 6-Aza-2-thiowracil (0.744g) was
added as a solution in 1M aqueous sodium hydroxide (5.73cn’) and the reaction mixture
stirred at ambient temperature for 70 hours, The reaction was worked up by addition of an
excess of IM aqueous sodium hvdroxide and ethyl acetate. The ethyl acetate layer was
separated and the aqueous layer was washed with more ethyl acetate. These extracts were
discarded. The aqueous layer was then acidified to pH4 with 2M aqueous hydrochloric acid.
The product was extracted into ethyl acetate (3 portions) and these combined organic layers
were washed with water and saturated aqueous brine and dried (MgSO,). The product was
recovered from the solution by evaporation under reduced pressure to give a cream solid
(0.659g). A portion was redissolved in hot ethyl acetate and some insoluble material
removed by filtration. Compound XX.227 recovered from solution by evaporation had mp
102-103°C, M'=219; 'H NMR (DMSO-d,): & 2.41(2H,m); 3.25(2H.t); 4.554.75(1Hm); 7.69
and 7.79(total 1H,ea s, tautomeric protons)

Compound XX.247 was prepared using a related procedure, as follows.

6-Methyl-1.2,3-triazine-5(4H)-thione (0.5g), 4-bromo-1,1-difluorobut-1-ene (0.673g)
and potassium carbonate (0.543 g) were stirred together in acetone (Scnr’) for 60 hours at the
ambient temperature. Then inorganic material was filtered off and washed with acetone.
Solvent was removed from the combined acetone solutions by evaporation under reduced
pressure and the residual brown gum was chromarographed on silica. eluting with 20% ethyl
acetate in hexane. to give S5-(4.4-difluorobut-3-enylthio}-6-methyl-1,2,4-triazine (Compound
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KX247) (0.0759). M=217: 'H NMR: § 2.45(2H.m) 2.60(3HLs); 3.29(2H.t): 4.20-

4.40(1H.m); 9.1 I(IH.s); (oil).
E XY 3

When the mercaptorriazine is fully soluble in acetone and carries no other potentially
interfering nucleophilic £roups a procedure altemnative to that of Example XX.2 may be used.

This is illustrated by the following preparation of 3.5-bis-(4,4—diﬂuorobm-3-mylmio}
1.2.4-triazine (Compound XX231) from 1.2,4-triazine-3,5(2H.4H)-dithione and 4.4-difluoro-
3-buteny] 4-methyl-benzenesulfonate,

1,2,4—Triazinc-3,5(2H4H)-dimione (l1g), 4,4-difluorobut-3-eny] 4-methyl-
benzenesulfonate (3.6g), potassium jodide (1.14g) and potassium carbonate (0.952g) were
stirred and heated under refluy in acetone (20cmr’) for 7 hours. The solution was cooled and
filtered to remove solids. The filtrate and further acetone washings of the solids were
combined and evaporated under reduced pressure to give a brown ojl. Chromatography on
silica gel using 15:85 ethyl acetate : hexane as eluant gave Compound XX 231 (1g) as an
orange oil. M'=325; 'H NMR: § 2.40-2.55(4H.m); 3.25(4H,m); 4.15-4.40(2H.m);

8.70(1H,s).
EXAMPLE XX 4

This Example illustrates a general procedure for the two-step preparation of
Compounds according to the invention by reaction of a mercapto-substituted 1,2 4-triazine
with 4—brom04,4-diﬂuoroburyl methanesulfonate followed by dehydrobromination of the
resulting intermediate as demonstrated b; the following preparation of 3-(4,4-difluorobut-3-
myl&ﬁo)—S-phmyI-&mcthyl- 1,2.4-triazine (Compound XX4).

Step I: 34-bromo-4,4-difluorobutylthio)-5-phenyl-6-methyl-1 2 4-triazine,

A mixture of 4—brom0—4,4—-diﬂuorobutyl methanesulfonate (0.7g), 3-mercapto-5-
phenyl-6-methyl-1,2,4-triazine (0.5g) and potassium carbopate (0.7g) were stirred together
and heated under reflux in acetone (40cnt’) for 14 hours., Inorganic solids were removed by
filtration and the filtrate €vaporated under reduced pressure to give a brown oil (1.058g).
Chromatography on silica gel using 1:4 ethyl acetate: hexane as eluang gave an orange oil
(0.576g). This was stirred and heated under reflux in trifluoroacetic acid (3cnr’) for 6 hours
to re~cyclise some material which had undergone partial hydrolysis and ring opening.
Product was recovered by evaporation of the solvent under reduced pressure and
chromatography on silica gel and gave 3-(4-bromo-4,4-diﬂuorobmyldlio)-S-phmyl-(S-mcthyl-
1.2.4-mazine. (0.509g). 'H NMR: § 2.12-2.24(2H.my; 2.48-2.68(2H.m); 2.78(3H.s);
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3.36(2Ht); 7.50-7.58(3H.m); 7.68-7.74(2H.m); (oil).

Step 2 3_-(4A4~diﬂuorobut-B-_cm'lt}ﬁo}-iphcnvl-6-methvl-1.2.4—niam;1;

1.&-Diazabicyclo[5.4.0] undec-7-ene (DBU) (Icnr’) was added dropwise 10 a stirred
solution of the product from step 1 (0.5g) in toluene (10cnt’). The mixture was kept at
ambient temperature for 20 hours, then excess ethyl acetate and sanmrated aqueous ammanium
chioride were added and the organic phase separated. The aqueous phase was extracted with
ethyl acetate and the combined organic phases were washed with saturated aqueous
ammonium chloride, dried (MgS0,), filtered and evaporated under reduced pressure to give
an orange oil (0.43g). Chromatography on silica gel using 1:4 ethyl acetate : hexane as
eluant gave Compound XX 4 (0.281g). M'=293: 'H NMR: § 2.48-2.58(2H.m); 2.76 (3H.s);
3.32(2H.1); 4.22-4 40(1H.m); 7.48-7.58(3H.m); 7.68-7.76(2H,m); (oil).

EXAMPLE XX.5

This Example illustrates a procedure suitable for the preparation of compounds
according to the invention carrying an alkoxy, or substituted alkoxy, group on the 5-position
of the triazine ring from a compound carrying alkenylthio groups in both the 3 and 5-
positions, as demonstrated by the preparation of 3-(4,4—diﬂuorobm-3-mylthio)—5-mcthoxy-
1.2,4-triazine (Compound XX.221) from Compound XX.231.

Compound XX.23] (0.5g) was stirred for one hour with sodium methaxide (0.083g) in
methanol (15cnr’) at ambient temperarure. The solvent was removed by evaporation under
reduced pressure and the residue was chromatographed on silica gel, eluting with 15:85 ethyl
acetate : hexane, and gave 0.12g of Compound XX 271. M'=233; 'THNMR: 8 2.50(2H,m);
329(2H,t); 4.02(3H,s); 4.22-4.42( IH,m); 8.55(1H,s) as a single isomer whose identity as the
>-methoxy compound was confirmed by nnr.

The following compounds according to the invention were prepared using the above
procedure with the appropriate alkoxide in the corresponding alcohol as solvent:

(i) 3—(4,4—diﬂuombm—3-cnylthio)-5-(l-memyl—cthoxy)-l,2,4—uiazine (Compound XX.205).
M=261; 'HNMR: 8 1.4(6H.d); 2.5(2Hm); 3.25(2H1); 4.24.4(1H.m); 5.4(1H.m);
8.45(1H,s).

(ii) 3+4,4difluorobut-3-enyithio)-5-ethoxy-1,2 4-triazine (Compound XX 218). M™=247;
‘H NMR: 6 1.43(3H.,t); 2.50(2H,m); 3.26(2H,t); 4.24.4(1H,m); 4.46(2H,q); 8.5(1H.s)

EXAMPLE XX.6

This Exarnple illustrates a 2-step procedure used for the preparation of Compounds

XX52 and XX.116 as a 1°] mixture.
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Step 1 3{+-bromo-!. +-difluorobutylthio}-3-methvl- 1.2 4-triazine and i.
bromo~, 4-difluoroburylthio}-6-methyl- 1.2, 4-triazine
4-bromo-4.4-difluoroburyl methanesulfonate (I1g) and thiosemicarbazide (0.475g) wee
stirred together and heated under reflux in ethano] (20cm’) for 5 howrs. GC indicated
complete consumption of the methanesulfonate. The mixture was allowed 10 cool and war=

(3ent’) and sodium bicarbonate (12) were added (effervescence). A 40% by weight soluior

of pyruvic aldehyde (1cm?) was then added and the muxture stirred at ambient temperanze

for 4 hours. TLC showed tha product had formed. It was extracted into ethyvl acetare and
the organic laver was dried (MgSO,), filtered and evaporated to give an oil (1209g). This

10 intermediate product was purified by chromatography on silica gel, eluting with 1:4 echyl
acetate : hexane and gave a yellow oil (0.464g) which had 'H NMR: § 2.08-2.20(2H.m);
2.48-2.62(2H.m); 2.52 and 2.66 (total 3H.ea s); 3.28-3.38(2H.m); 8.28 and 8.84 (toal 1H. ez
s), indicating it to be an approximately 1:1 mixture of the 5- and 6-methyl isomers.

Step 2; 3-{(4.4-difluorobut-3-enylthio)-3-methyl-1.2.4-tHazine and 3(44-
15 difluorobut-3-enylthio}6-methvi-1.2.4-triazine
The mixture of products from Step 1 (0.46g) were dehydrobrominated using DBU in 2
procedure analogous to Step 2 of Example XX 4 and the product (0.253g) was purified by
chromatography on silica gel eluting with dichloromethane. Under these conditions the 5-
and 6-methyl isomers were inseparable and 0.232g of a yellow oil was obtained which had

20 M=217;, 'HNMR: § 2.44-2.54(2H.m); 2.50 and 2.66 (total 3H,ea s); 3.26-3.34(2H,m); 4.22-
4.40(1H.m); 8.28 and 8.82 (total 1H, ea s); this indicated it to be a 1:] mixture of Compound
XX.52 and Compound XX.116.

Compound XX 251 according to the invention was prepared using the above
procedure but taking cyclohexane-1,2-dione in Step 1 in place of pyruvic aldehyde. 'H NMR:

25 0 1.86-1.98(4H,m); 2.42-2.54(2H.m); 2.84-2.92(2H,m); 3.04-3.12(2H,m); 3.28(2H.t); 4.22-
4.38(1H,m); (oil). i

EXAMPLE XX7
This Example illustrates an alternative procedure used for the preparation of
Compounds XX.52 and XX.116 as a chromatographically separable mixture.

30 4,4-difluorobut-3-eny] 4-methyl-benzenesulfonate (1g) and thiosemicarbazide (0.42)
were stirred together and heated under reflux in ethano] (20crr?’) for 6 hours. The mixtire
was allowed to cool overni ght, whercupon a crystalline yellow precipitate of the S-alkylazed
compound was evident. This was not isolated but solvent was removed by evaporation z:
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reduced pressure and the residue ( 1.5g) was treated with sodium bicarbonate (0.928g), wazer

(3cn’) and ethanol (20em?). A 40% by weight solution of pyruvic aldehyde (0.9cn?’) was

then added (slight effervescence) and the mixture stirred ar ambient temperanure for 1 hour,

The reaction was poured into water and the product was extracted into ethyl acetars €]

portions). The combined organic phases were dried (MgSO,), filtered and cvaporazed to give

a brown gum (0.85g). Chromatography on silica gel. eluting with 10% ethyi acetare in

hexane gave a fraction which was identified as Compound XX 116 (0.05g) (contairang 10%

of Compound XX 52 by NMR). Continued elution gave a mixed fraction containing an

approximately 1:1 mixture of Compounds XX.52 and XX.116 (0.16g) and then a fraction
identified as Compound XX 52 (0.1g) (containing 15% of Compound XX 116 by NMR).
EXAMPLE XX 8
This Example illustrates a general procedure for the two-step preparation of
compounds according to the invention by reaction of thiosemicarbazide with 4-bromo-1,1-
difluorobut-1-ene and then cyclisation of the intermediate with a 1,2-dicarborty] compound, as
demonstrated by the following preparation of 3+(4,4-difluorobut-3-enylthio)-1,2 4-trizzine

(Compound XX.137). |
Thiosemicarbazide (2.62) was stirred with 4-bromo-1,1-diflucrobut-1-ene in ethanol

(75cn’) and the mixture heated under reflux for 7 hours and allowed to cool to the ambiemt

temperature.  Glyoxal (4.2g of a 40% aqueous solution) and sodium hydrogen carbonate

(7.37g) were added and the resulting mixmure was stirred at the ambient temperanure for 18

hours.  Water was added and the product was extracted into three portions of cthyl acetate.

The combined organic phases were washed with saturated brine, dried MgSO,), filtered and

evaporated under reduced pressure to give a brown gum. Chromatography -on silica gel,

eluting with 20% ethyl acetate in hexane gave Compound XX 137. M'=203; 'HNMR: §
2-50(2H,m); 3.30(2H,1); 4.20-4.40(1H,m); 839(1H.d): 8.95(1H,d) (oil).

The following compounds according to the invention were prepared usmg the above
procedure with the appropriate 1,2-dicarbonyl compound in place of glyoxal:

1 . 3-(4,4—diﬂuorobut-3~cnylthio)-5-pr0pyl-1,2,4—!1'iazinc (Compound XX 27) from 2-oxo-
pentanal. M'=245; 'H NMR: & 1.OG3H,t); 1.7-1.85(2H,m); 2.45-2.55(2H.m);
2.6(2H,t); 3.3(2H,L); 4.2-4.4(1Hm); 8.8(1H;s) (oil). This preparation also gave the
isomeric Compound XX.109: M"=245; '"H NMR: § LO(3HL); 1.75-1.9(2H.m); 2.45-
2.55(2H.m); 2.9(2H.t); 3.3(2H,0); 4.24.4(1H,m); 8.25(1H.s) (oil), the latter faster
running isomer in the chromatography being approximately 8% of the mixnre which
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was produced.

(11) 3-(4_.4—diﬂuorobut-3‘eny1xhio}-S-eth_vl-I.Z.-'%—triazine (Compound XX 30) from 2-oxo-
butanal. M'=23]: 4 NMR: & 1.3-1.4(3H.): 2.45-2.55(2H.m): 2.75-2.85(2K.q): 3.25-
3.35(2H.); 4.2<.4(1H.m); 8.85(1H.s) (oil). The isomeric Compound XX.110 was

5 detected in the reaction mixture bur was not isolated. However. it was the mmajor
product of the cvclisation when 1.1-diethoxy-butan-2-one was used in place of 2-oxo-
butanal. Initial imine formarion in water followed by cyclisation in agueous acetone
catalysed with pvridinium tosylate gave Compound XX.110. M"=231: 'H NMR: )
L4(3H,t): 2.50(2H.m); 2.95(2H.q); 3.3(2H.t); 4.2-4.4( 1H.m); 8.29(1H.s) (oil).

10 (iii) 3—(4,4-diﬂuorobut-B-en_vlL}ﬁo)-()—meLhyI-1,2,4-triazinc—5(4H)—onc (Compound XX.226)
from pyruvic acid. M™=233; '"H NMR (DMSO-dy): 6 2.05(3H.s):; 2.30(2H.m);
3.12QH.t); 4.4-4.6(1H.m) (gum),

The following compounds according to the invention were prepared using the above
procedure with a 2 2-dichloro aldehyde in place of glyoxal:

15 (iv) 3-(4,4-diﬂuombut-3~enylthio)—5-( l-methyl-ethyl)-1,2,4-triazine (Compound XX 15).
M'=245; 'TH NMR: § 1.32(6H.d); 2.50(2H.m); 3.0(tH.m); 3.3(2H,t); 4.204.40(1H,m);
8.82(1H.s) (oil) and the chromatographically faster-running isomer 3-(4,4-difluorobut-
3—enyld1io)—6—(l-mcmy1-emyl)-1.2,4—tn'azine (Compound XX.98). M'=245: 'H NMR:
6 1.4(6H,d); 2.50(2H.m); 3.18-3.35(3H.m); 4.20-4.40(1H,m); 8.30(1H.) (oil) from

20 2,2—dicfﬂoro-3-mem_vl-bumml. 3

EXAMPLE XX9
This Example illustrares a preparation of 5-dichloromethyl-34,4-diflucrobut-3-

enylthio)-1,2 4-triazine (Compound XX.65) from Compound XX.52.

Compound XX 52 (3.1 2) and N-chlorosuccinimide (2g) were stirred and heated

25 together under reflux in carbop tetrachloride (40cnr’) for 1 hour. The mixture was allowed to

cool and stirred at the ambjens temperature for 4 hours. Solvent was removed by evaporarion

under reduced pressure and the black tarry residue was suspended in diethyl ether (40c’)
and passed through a bed of hi-flo filter aid. Insoluble materia] was washed with firther
diethyl ether and the combined solutions were evaporated under reduced pressure. The

30 residue was purified by chromatography on silica. eluting with diethyl ether : hexane 1 : |

and the fractions containing product were evaporated under reduced pressure and firther

purified by preparative tlc, eluting with 30% diethy! ether in hexane to give Compound

XX.65(0.2g). 'HNMR: & 2.50(°H.m)- 3.3(2Ht); 4.20-440(1H.m); 6.50(1H.s): 9.37(1H.s):
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(oil).
EXAMPLE XX 10
This Example illustrares a preparation of 3-{4.4—diﬂuorobut-3—cnylsu1fonyl)-5-pmpyl-
1.2.4-triazine (Compound XX28) from Compound X3{.27.

sodium bicarbonate and the product was extracted into dichloromethane. The organic phase

Was separated. washed with saturated brine and dried (MgSO,). After filtration and

concentration by evaporation under reduced pressure, there was obtained an oil which was

purified by chromatography on silica gel using 3 : 7 ethyl acetate : hexane as eluant to give

Compound X328 (0.187g). M=277; '"H NMR: § L.O-1.1(3H.t); 1.8-1.95(2H,m); 2.6-

2.72H,m); 2.9-3.0(2H,1); 3.7-3.8(2Hy); 4.2-4.4(1H,m); 9.3(1H,s); (oil).

The following compounds according to the invention were prepared by the above
procedure, using 1.75 equivalents of oxidant:

(1) 3-(4,4-diﬂuorobut-3-cnylsulfmyl)-5~mcthyl-I,2,4—tn'azine (Compound XX 53);
M'=233; 'IHNMR: § 2.35-2.72H,m); 2.75(3W,s); 3.2-3.4(2H,m); 4.2-4.35(1Hm);
9.25(1H.s); (oil) and 3-(4,4—diﬂuorobut-3-cnylsu1fonyl)-5~mcthyl-1,2,4—triazinc
(Compound XX.54); MH"=250; 'H NMR: 0 2.6-2.7(2H,m); 2.8(3H,s); 3.7-3.8(2H.t);
4-25-4.4(1H.m); 9.35(1H.s); (oil) from Compound XX.52.

(11) 3-(4,4—diﬂuorobut~3-enylsulfmyl)—6—mcd1yl-l,2,4—m'azinc (Compound XX.117);
MH=234; '"H NMR: & 2.3-2.75(2H,m); 2.85(3H,s); 3.2-3.42H,m); 4.15-43(1Hm);
8.7(1H,s); (oil) and 3—(4,4-diﬂuorobut-3-enylsulfonyl)—6—mcthyl-1,2,4—triazinc
(Compound XX ] 18); MH=250; 'H NMR: § 2.6-2.7(2H,m); 2.9(3H.s); 3.65-
3.75(2H,); 4.2-4 4(1H.m); 8.75(1H,s); (oil) from Compound XX 116.

EXAMPLE XX1.1

This Example illustrates a preparation of 2-(4,4-diﬂuorobm-3-myld1jo)-1,3,5-1riazinc
(Compound XXL1). .

(4,4-diﬂuorobut~3-enyl)-thiom'ea (as its 4-methyl-benzenesulfonate salt) (0.9g) and -
1,3,5-triazine (0.216g) were heated together under reflux in ethano] (20cn?’) for 4 howrs. The
reaction mixture was cooled and the solvent was removed by evaporation to give a solid
Which was triturated with hexane. The hexane-soluble material was recovered by evaporation
under reduced pressure. This gave Compound XX.1 (0.4g). M™=203: 'H NMR: &
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2.45(2H.m); 3.20(2H.1): 4.20- 40(1H.m); 8.82(2H.s): (oil).

The compounds of formula (I) are nematicidal and can be used 10 corrol nenatodas
in plants. Thus. in a further aspect of the present invention. there is provided a metmod of
killing or controlling nematodes. which comprises applying a compound of formula {1) 10 the
nematode.

The term "controlling” extends 1o non-lethal effects which result in the prevention ¢ 7
damage to the host plant and the limitation of nematode population increase. The eSects
may be the result of chemical induced disorientation. immobilisation. or hatch prevesition ¢
induction. The chemical trearment may also have deleterious effects on nematode
development or reproduction.

The compounds of the present invention can be used against both plant parasiic
nematodes and nematodes living freely in the soil.

Examples of plant-parasitic nematodes are: ectoparasites, for example, Xiphinema
spp., Longidonus spp., and Inchodorus spp ; semi-parasites, for example, Tylenchulus spo;
migratory endoparasites, for cxample, Pratvlenchus spp., Radopholus spp. and Scutellonema
Spp.; sedentary parasites, for cxample, Heterodera spp., Globodera spp. and Meloidogvne
5pp.; and stem and leaf endoparasites, for example, Ditylenchus spp., Aphelenchoides spp.
and Hirshmanjella spp.

The compounds of formula (I) also display activity against different types of
nematodes including cyst nematode.

The compounds of the present invention also extibit activity against other pests of
growing and stored agronomic crops, forestry, greenhouse crops, omamentals, NuTsery cops,
stored food and fibre products. These pests include:

Heteroptera/Homoptera including Myzus persicae, Aphis gossypii, Aphis fabae,
Rbopalosiphum padi, Acnidiella spp., Trialeurodes Spp.. Bemisia tabaci, Nilaparvata lugers,
Nephotettix cincticeps, Nezara viridula, Dysdercus suturellus, Dysdercus fasciatus and Lygus
Diptera including Ceratitis capitata Tipula spp., Oscinella frit, Lidiomyza spp., Delia Spp.,
and Peromyg spp.

Lepidoptera including Pieris bragsicae, Plutella xylostella, Spodoptera littoralis and other
Spodoptera spp., Heliothis virescens and other Heliothis and Helicoverpa spp., and Chilg
panellus. |

Coleoptera including Phaedon cachlegriae. Diabrotica spp., Agrotis spp.. and Leptinotarsa
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decemlineara.

Blartodea including  Blattella germanica, Peniplaneta americana. and Blatta orienralis,
Orthoptera including Chorgioceres termunifera. Schistocerca spp., Locusta spp. and
Acan including Panonvehus uimi Panoychus citr, Tetranychus urticae, Jemanvehys
cinnabaginus, Phyllocopruta olejvora, and Brevipaipus spp.

The compounds can also be used against livestock, household, public and animal
health pests such as:

Sarcophagidae including Sarcophaga haemorrhoidalis and Wohlfahrtia magnifica
Calliphoridae including Lucilia cuprina and Cordylobia anthropophaga
Oestridae including Qestrus ovis.

Generally, the compounds may be used to combat and control pests injurious to
ad/or associated with the transmission of diseases of man and animals, The pests which may
be combated and controlled by the use of the compounds of the invention parasitic nematodes
of animals, including mammals, which may be found in the gastrointestinal tract, the air
passages or blood vessels of the respiratory tract and the heart, together with the associated
blood vessels. :

The compounds of formula (1) may be used to treat vertebrates, such as mammals (for
example, man, pigs, sheep, cattle, equines, cats and dogs), birds (for example, chicken, ducks,
turkeys, geese, canaries and budgerigars), and fish (for example, salmon, trout and
omamental fish).

‘The nematode and other pests may be killed/controlled by applying an effective
amount of one or more of the compounds of the present invention to the environment of the
PesSts, to the area to be protected, as well as directly on the pests.

In order 1o apply the compound to the locus of the nematode, insect or acarid
PSSL 0r to a plant susceptible to attack by the nematode. insect or acarid pest, the compound
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is usually formulated ino 2 composition which includes in addition to the campound of
formula () suitable inert diluent or carrier materjals, and/or surface active agents. Thus in
two further aspects of the invention there is provided a nematicidal. insecticidal or acaricical
composition comprising an effective amount of a compound of formula (1) as defined herein
5 and an inert diluent or carrer matenial and optionally a surface actjve agent,

The amount of composition generally applied for the contro] of nematode pests gives
a rate of active ingredient from .01 to 10 kg per hectare, preferably from 0.1 to 6 kg per
hectare.

The compositions can be applied to the soil, plant, seed. or other area to be protectec.

10 to the locus of the Pests, or to the habitat of the pests, in the form of dusting powders,

wettable powders, granules (slow or fast release), emulsion or suspension concentrates, liquid
solutions, emulsions, seed dressings, fogging/smoke formulations or controlled release

compositions, such as microencapsulated granules or suspensions.
15 finely divided solid carriers and/or diluents, for example natural clays, kaolin, pyrophyilite,

phosphates, calcium and magnesium carbonates, sulfur, lime, flours, talc and other organic
and inorganic solid carriers,

Granules are formed ejther by absorbing the active ingredient in a porous granuiar

20 material for example pumice, attapulgite clays, fuller's earth, kieselguhr, diatomaceous earths,
ground com cobs, and the Jike, Or on to hard core materials such as sands, silicates, mineral
carbonates, sulfares, phosphates. or the Jike. Agents which are commonly used to aid in
impregnation, binding or coating the solid camiers include aliphatic and aromatic petroleum
solvents, alcohols, polyvinyl acetates, polyvinyl alcohols, ethers, ketones, esters, dextrins,

25 sugars and vegetable ols. with the active ingredient. Other additives may also be included,
such as emulsifying agents, wetting agents or dispersing agents.

Microencapsulated formulations (microcapsule suspensions CS) or other controlled
release formulations may also be used, particularly for slow release over a period of time,
and for seed trearment.

30 Altemarively the compositions may be in the form of liquid preparations to be used as
dips. irrigation additives or spravs, which are generally aqueous dispersions or emulsions of
the active ingredient in the presence of one or more known wetting agents, dispersing agents
or emulsifying agents (surface active agents). The compositions which are to be used in the
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form of aqueous dispersions or emulsions are generally supplied in the form of an
emulsifiable concentrate (EC) or a suspension concentrate (SC) containing a high proportion
of the active ingredient or ingredients. An EC is a homogeneous liquid composition. usually
containing the active ingredient dissolved in a substantially non-volatile organic solvent. An
SC is a fine particle size dispersion of solid active ingredient in water. To apply the
concentrates they are diluted in water and are usually applied by means of a spray to the area
to be treated. For agricultural or horticultural purposes. an aqueous preparation containing
between 0.0001% and 0.1% by weight of the active ingredient (approximately equivalent to
from 5-2000g/ha) is particularly useful.

Suitable liquid solvents for ECs include methyl ketone, methy] isobutyl ketone,
cyclohexanone, xylenes, toluene. chlorobenzene, paraffins, kerosene, white oil. aleohols, (for
example, butanol), methyinaphthalene. tnmethylbenzene, wrichlorocthylene,
N-methyl-2-pyrrolidone and terrahydrofurfuryl alcohol (THFA).

Wetting agents, dispersing agents and emulsifying agents may be of the cationic,
anionic or non-ionic type. Suitable agents of the cationic type include, for exampie,
quaternary ammonium compounds, for example cetyltrimethyl ammonium bromide. Suitable
agents of the anionic type include, for example, soaps, salts of aliphatic monoesters of
sulfuric acid, for example sodium lauryl sulfate, salts of sulfonated aromatic compounds, for
example sodium dodecylbenzenesulfonate, sodium, calcium or ammonium lignosulfonate, or
butylnaphthalene sulfonate. and a mixture of the sodium salts of diisopropyl- and
triisopropyinaphthalene suifonates. Suitable agents of the non-ionic type include, for example,
the condensation products of ethylene oxide with farty alcohols such as oleyl alcohol or cetyl
alcohol, or with alky] phenols such as octyl phenol, nonyl phenol and octyl cresol. Other
non-ionic agents are the partial esters derived from long chain fatty acids and hexitol
anhydrides, the condensation products of the said partial esters with ethylene oxide, and the
lecithins.

These concentrates are often required to withstand storage for prolonged periods and
after such storage, to be capable of dilution with water to form aqueous preparations which
remain homogeneous for a sufficient time to enable them to be applied by conventional spray
equipment. The concentrates may contain 1-85% by weight of the active ingrediert or
ingredients. When diluted to form aqueous preparations such preparations may contain
varying amounts of the active ingredient depending upon the purpose for which they are to
be used.
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The compounds of formula (1) may also be formulated as powders (dry seed trearment
DS or water dispersible powder WS) or liquids (flowable concentrare FS. liquid se=d
treamment LS). or microcapsule suspensions CS for use in seed treamments. The formulations
can be applied to the seed by standard techniques and through conventional seed treaters. In
use the compositions are applied 10 the nematodes. 1o the locus of the nematodes. to the
habitat of the nematodes, or to growing plants liable to infestation by the nematodes, by any
of the known means of applying pesticidal compositions. for example, by dusting, spraying,
or incorporation of granues.

The compounds of the invention may be the sole active ingredient of the coraposition
or they may be admixed with one or more additional active ingredients such as nemaicides
or agents which modify the behaviour of nematodes such as hatching factors, msecticides,
synergists. herbicides, fungicides or plant growth regulators where appropriate.

Suitable acditional active ingredients for inclusion in admixture with the compounds
of the invention may be compounds which wil] broaden the spectrum of activity of the
compounds of the invention or increase their persistence in the location of the pest. They
may synergise the activity of the compound of the invention or complement the activity for
example by increasing the speed of effect or overcorrung repellency. Additionally
multi-component mixtures of this type may help to overcome or prevent the development of
resistance to individua] components.

The partictlar additional active ingredient included will depend upon the intended
utility of the mixture and the type of complementary action recuired. Examples of suitable
insecticides include the following:

a) Pyrethroids such as. permethrin, esfenvalerate, deltamethrin, cyhalothrin in particular
lambda-cyhalothrin, bifenrhxig, fenpropathrin, cyfluthrin, tefluthrin, fish safe
pyrethroids for example ethofenprox, natural pyrethrin, tetramethrin, s-bicallethrin,
fenfluthrin, prallethrin and 5-benzyl-3-fmyhncthyl-(E}-(lR,3$)—2,2-dimcthyl-
3-(2—oxothiolan-3-ylidenemethyl) cyclopropane carboxylate;

b) Organophosphates such as profenofos, sulprofos, methy! parathion, azinphos-methyl,
dcmeton—s-mcthyl, heptenophos, thiometon; fenamiphos, monocrotophos, triazophos;
methamidophos, dimethoate, phosphamidon, malathion, chloropyrifos, phosalone,
terbufos. fensulfothion, fonofos, phorate, phoxim. pyrimiphos-methyl, '
pyrimiphos-ethyl, fenitrothion or diazinon;

c) Carbamates (including arvi carbamates) such as pirimicarb, cloethocarb, carbofiran,
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furathiocarb, ethiofencarb. aldicarb. thiofuroyx, carbosulfan. bendiocarp, fenobucart.

propoxur or oxamyi:
d) Benzovl ureas such as wiflumuron. or chlorofluaziron:

g) Hormones and pheromones;

h) Organochlorine Compounds such as benzene hexachloride, DDT, endosulphaz,
chlordane or dieldrin;

1) Amidines, such as chlordimeform or amitraz

i) Fumigant agents;

k) Niwomethylenes such as imidacloprid.

Stemborer specific insecticides for use in rice such as cartap or buprofezin can be amployed.
Altemnatively insecticides specific for particular insect species/stages for exampie
ovo-larvicides such ag clofentezine, flubenzimine, hexythiazox and tetradifon, motilicides

Suitable herbicides, fungicides and plant-growth regularors for inclusion in the
compositions will depend upon the intended target and the effect required

An example of a rice selective herbicides which can be included is propanil, an
eXample of a plant growth regulator for use in cotton is "Pix", and examples of fimgicides for
use in rice include blasticides such as blasticidin-S. The ratio of the compound of the

factors including type of target, effect required from the mixmure etc. However in general,
the additional active ingredient of the composition will be applied at about the rate as it is
usually employed. or at 5 slightly lower rate if synergism occurs.
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EXAMPLE |

The activity of compounds of formula (I) according to the invention was determined
using a variety of pests. The pests were treated with a liquid composition containing 500
pans per million (ppm) by weight of the compound unless otherwise stated. The
5 compositions were made by dissolving the compound in acetone : ethano] (50-50) mixmure
and diluting the solutions with water containing 0.05% by weight of a wetting agent sold
under the trade name "Synperonic" NP8 until the liquid composition contained the required
concentration of the compound. "Synperonic” is a Registered Trade Mark. '
The test procedure adopted with regard to each pest was basically the same and
10 comprised supporting a number of the pests on 2 medium which was usually a host plant or a
foodstuff on which the pests feed. and treating either or both the medium and the pests with
the compositions. The mortality of the pests was then assessed at periods usually varying
from one to three days after the treatment.
The results of the tests are presented in Table A for each of the compounds. The
15 results indicate a grading of mortality designated as A, B or C wherein A indicates less than
40% montality, B indicates 40-79% mortality and C indicates 80-100% mortality; - indicates
that either the compound was not tested or no meaningful result was obtained,
Information regarding the pest species, the support medium or food, and the type and
duration of the test is given in Table B. The pest species is designated by a letter code.
20 TABLE A
Compound SPECIES (sec Table B)
No. TU MPa MD HV SE DB
.1 B -
.2 C
25 I1.3 A
.4 A
L5 A
1.6 C
.7 A
30 [I.8 C
1.9 B
.1 A
1.2 C

II>>>UJ:I>.'J>>ZI>3>.’>>

A A
C A
A A
A A
c A
A A
A B
c C
C A
C A
C C

3>.'I>3>.’I>3>3>3>3>3>3>>
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T e,

ms3

m.4

.5

1.6
s M7

A
A

m.8

.9

II.10

.11

10 HOI12

B
C

V.1

Iv.2
Iv3

v.7

15 IV.8

C

Iv.9

C

V.10

Iv23
V.24
20 IV.26

C

V.2

V.12
V.15

VL1

25 VI4

VL5

VL6

VI.13

VIL.14

30 VLIS

A

VIL.16

VI.18

VL19
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V1.20
V1.25

C

V131

C
C

V132
. V136

VI1.37

VI1.38

V1.40
VILI
10 VIL2

C
C
C
A
C
C
C
C
C
C
C
C
C
C
C
B
A

VIL3

VII.4

VILL6

V1.7
15 VII.8

VIL.9

VIIL10 ~

VII.11

VIIL.13

20 VIL14

VII.15

VIL.16

VII.17

VI1.21
25 VII.23

VI1.24

C

VII.25

VII.26

C
C
C
C
C

V.27

30 VII.28

VII.32

VII.36

VIL41
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C
C
C
C
C
C
C
A
A
C
C
C
A
C
A
B
C
C
A
C

V.43

VIL.45

VI1.47

VIL52
s VIL53

VIL.56

VII.82

VIL.83

VII.84

10 VIL9O

VII.94

VI1.98

VII.102

VIIL.114

15 VIL.115

VIL.116

VII.128

VII.130

VII.134
20 VIII.1

5

—le

VI3

A

V.4

VIII.5
25 VIII.7

C
A
C
C
C
A
C
C

VIIL.8

VIIL9

VIIL.10

VIII.1]
30 VII.12

VII.13

VII.14

VIIIL.15
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C
C
C
A

VIIL18

V.19

VIIL.20

VII.2]

e

VII1.23

29

C
C
C
A
C
A
C
B
C
B
C
A
A
C
C
C
A
C
A
A
A
C
C
C

VII1.24

VII1.27

VIIL.28

10 VII29

VIIL.30

VIIL31

VIII.32

VIIL.33

VIIL36

VII.52~

VII.53

VIIL.58
20 VIIL59

VIII.61

VIIIL63

VIII.64

VIIL6S
25 VIIL66

VII.67

VIII.68

VII.151

VIII.152

30IX31

IX33

IX34

A

[X.36
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IX 37

A
A
C
A

IX40

IX42

IX55
s 1X6]

IX73

IX75

C

IX82

X84

10 IX124

C
A

IX126

X26

X32

15 XI5

C

X1.9

XI.11

X1.23
X124

20 X125

C
A
A

X1.30

X1.3]

X1.34

X1.35

25 X136

C
C

X1.38

X1.40

C
B
B

X1.87

X1.102
30 XL108

X1.109

XL.110

X1.125

C
C
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C.
C

X1.127

X1.1

X113
X11.4
s X0.5

C
C
C
A
C
C
C
C
C
C

X1.8

X1.9

XI.11

X1.12

10 X013

XI.14

XII.15

X1.19

X1.23

XII.26

X11.27 -

X11.28

X129

20XIL30

C

XM.3]

X0.32

X11.33

X1.35

257049

C
C

X1.51

X11.54

XI.55

C
C
C
B
C

X11.68

3000128

X1.129

X1I.130

X1.131
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C
C
C
C
C
C
C
B
C
c
C

-
32

X[.1

XII1.133

X134

X1.142

XI.143

X1.144

XII.145

X11.146

XI1.147

10 XII.148

.
2

XMI1.3

-

C
C
C
C
C
C
C
A
C
C
C

C

C

C

C
C
C
C
C
C

XI1.4
15 XI1.6

XII1.7

XI.9

X11.10

X111
20 XII.14

XIM.15

X1.16

X117

XI1.18
25 X[.20

XI1.24

X1.27

X11.28

X111.29
30 XII.40

XI1.41

X142

A

A

XII1.4
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A
C
C
C
C
A
C
C
C
C
A
C
B
C
C
C
C
C
C
C
A
A
C

X163

XII1.64

X1.65

XII1.66

XI1.69

XM1.70

A

X1I1.101

XL.110

XI1.114
10 XII.115

XM1.116

X.117

XII.119

X122

15 X124

XII1.133

XI1.134

XI1.143

XIV.1
20 XV.]

XVL]

XVI1.2

XV1.3

XVLS
25 XVL6

A
C
C
C
A
C
A

A

XVL7
XV1.8

XVL9

XVIL.10

XVL11

30

XVL12

XVL13

XVIL14
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B
C
C
C
C
A
C

XVL15

XVL16

XVI.17

XVI.18

XVIL.19

oy

XV1.20

XVI21

XV1.22

A
C
C
C
B
C
C
A
C
C
A
C
A
C
C
C
C
C
C

XVL.23
10 XVI.24

XVII.1

XVIL.2

XVI.3

XVIL4
15 XVIL.5

XVIL6

XVIL.7

XVIIL1

XVII.3
o XVI14

2

XVI1.7

XVII.10

XVIIL.13

XVII.14
25 XVII.15

XVII.16
XIX1

XX 4

XX15

C

27
XX28

30

C

XX30

52



XX.53
XX.54
XX.65
XX 98
XX 109
XX110
XX116
XX117
XX118
10 XX 137
XX205
XX218
XX221
XX226
15 XX 227
XX 231
XX247
XX251
XXI.1

n

20

CODE

25
MPa

30 HV

SE

C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C A
C C
C C
C C
C C
C C

TABIEB

A
A
A
A
A
A
A
A
A
A
A
A
A
A
B
A
A
A
B

TEST SPECIES

Tetranychus unticae

(spider mite)

Myzus persicae

(green peach aphid)
Musca domestica

(houseflies - aduits)
Heliothis virescens

(Tobacco budworm - larva)

(lesser armyworm - larva)

- 164 -

>

A
A
A
A
A
A
A
A
A
A -
A
A
C
A
A
A
A
A

SUPPORT

MEDIUM/FOOD
French bean leaf

Chinese
Cabbage leaf
Cotton wool/
sugar

Soya leaf

Cotton leaf

TYPE OF

Contact

Contact

Contact

Residual

Residual

010374

DURATION
(days)
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DB I ica balteara Filter paper; Residua] 2
(banded cucumber beetle maize seed

- larva)

"Contact" test indicares that both pests and medium were teated. and "Residual”

indicates that the medium was treated before infestation with the pests.
EXAMPIE 2

This Example further illustrates the pesticidal activity of compounds of forrmmua )
according to the invention,

In Table C, further results are given for the activity of test compounds against four
Species, at various rates of application. The test procedures and deails for tests TU
(Letranychus urticae, contact), Mpa (Myzus persicae, contact) and DB (Diabrotica balteara,
contact) are as described in Example 1 and Table B. Application rates are shown in the
Table heading for each test type. The test procedure for test MPb (Myzus persicae, systemic)
15 Was as follows:

Upward Systemicity of the test compounds was evaluated against the peach potato
aphid, Myzus persicpe by soil drenching 2-3 week old radish plants (cv. Cherrybelle) at
10ppm or 2.5ppm. Plants with Ist true leaves approximately 2 X 1 cm were used. The
cotyledons, growing point and I true leaf were removeqd. The soil was covered with a clear

50 lid 12-18 marure aphids were added to each plant 1 day before treatment. On the treatment
day, each pot was placed in a 250cm?’ plastic pot with a fluon band to prevent aphid escape.
Each pot was treated with 10em? of chemical in aqueous solution (prepared in 1% ethanol
and acetone (1:1) and 0.01% Synperonic NP8 - ICT Chemicals and Polymers). Each
treatment was replicated 3 times. The treated plants were transferred 1o a constant

2 5 Snvironment room at 20°C, 60% relative humidity and a 16 hour photoperiod. The mortality
Was assessed at 3 and 5 days after trearment.

Activity against the root knot nematode, Meloidogyne incognita (M), was evaluated
by appiying the candidate nematicide as a drench solution to 2 week old cucumber plants
(cultivar Telegraph) and infesting the soil with nematodes, 10 cnt’ of an aqueous solution of

3 Othe 1est compound, (prepared in 1% ethanol and acetone (1:1) and 0.05% Synperonic NP8 -
ICI Chemicals & Polymers) was added to each plant such that the fina] soi] concentration
Was 2 ppm.  Each treatment was replicated twice. The cucumber plants were inoculated 48
hours after weatment with 4 2 cm?’ suspension of freshly hatched juveniles at a concentrarion

5

10
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of 350 nematodes per cnr’.  The test was maintained at 25°C with a 16 hour photoperiod for
9 days. The roots of each plant were assessed for percentage root-knot reduction relative to
an untreated. infested conwol and the results are recorded in Table C as % knot reduction
compared to the control.

The results in Table C for the four species other than MI are expresed as % Control
observed. A dash indicates that either the compound was not tested or that no meaningful

result was obtained.



Compound Ty

No.
1]
a2
s
o4
s
.6
10 0.7
1.8
.9
1.1
o2
15

a1s
16
.7
20 1.8
a9
.10
.11
m.12
55 IS
v.2
V3
V.7
Vg
30I'V.9
IV.10
v.as

V.24

100 ppm

88

100
94
60
100
92
93

MPq
100 ppm

- 167 -
TABIEC
MPa  Mpp
27 ppm 10ppm
24 -
58 -
5 -
38 -
8 -
66 92
82 &4
8 100
81 -
81 -
- 97

MPb
2.5ppm

100

100
100

97
41

100

50

80
17




2]

10

20

25

30

Vo
V.6

V.12
V.15

V1.4
VI.5
VL6
VL13
VIL.14
VIL.15
VIL16
VIL.18
VL19
VI1.20
V1.25
VIL32
V136
V137
VI1.40
V1.1
VII.2
D
VI14
VIL6
VII.7
VIL.8
VI1.9
VIIL10
VII.12
VII.14
VII.15
VII.16

100

100

49

73
74
97
77
28

93
92
38
36
45

100

88

100

tn
L

97

28

86

100

51
100

65
45

96

91
100
100
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25

30

VII.17
VIIL.22
VII.23
VII.24
VII.25
VIL.26
VI1.27
VIL.28
VIL.32
VII.36
VI1.41
VI1.43
VI1.45
VII1.47
VII.52
VIL.53
VIL.56
VII.83
VI1.84
VI1.90
VII.94
VII.98
VII.102
VIL.114
VII.115
VIL116
VII.128
VIL.130
VII1.134
VIIL.1-
VIIL.2
VIIL.3
VIIL.4

90

97

56

100
99

100
93

100
100

41
67
56

50

98

96

49

49

100
98

50
50
33

28
100
98

88
39
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VIIL7 43 90 - ) . 100
VIIL8 - - - - - - >
VIILY - - - - - : 03
¢ VIIL10 - - - 42 - - 39
VIIL12 - - - - - - 48
VIILI3 - 1 - - - - 86
VIIL 14 - - - - - - 90
VIIL15 - - - - - - 97
10 VII18 97 100 - - - - 94
VIIL19 - - - - - - 66
VIIL.20 - - - 4 - - 0
VIIL21 - - - - - - 0
15 VIII.23 - - - 76 - - +4
VIIL24 . - . 0 - . 50
VIL27- . - - 0 - - 0
VIIL.29 - - - - - - 1
VIIL30 - - - 29 - - -
20 VIL3] - - - - - - <9
VIIL32 - - - - - -
VIIL33 - - - - - -
VL34 - - - - - -
VIIL.36 - - - - - -
25 VILS2 - - - - - -
VIIL59 - - - - -
VIIL6] - . - -
VIIL63 - . - - - - 99
VIIL64 - - . 29 - -
30 VIIL65 . - - 48 - -
VIIL66 . . - 16 - - -
VIIL67 - - - - - - 0
VIIL15] 100 100 : - 30 - %

BRIy

'

'

' ]
SEA

R}o
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n
J

VII.]
IX33
IX34
IX.36
IX37
IX40
IX42
IX55
IX61
IX73
IX75
IX 82
IX 84
IX 124
IX126
IX127
X3
X26
X32
XI5
X1.9
XI.11
X1.23
X1.24
X1.25
X1.30
X1.31
X1.34
X1.35
X1.36
X1.38
X1.40
X1.87

91
97

100
14

100
81

29

100
100
100
100

100
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S ©

19

30

86
100

26
100
48
95

98
100
52
95
92

97
65

50

88

96

100

95

AN

14
100

3 B

100
100
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10

15

20

25

30

X1.102
X1.108
X1.109
XL.110
X.125
X1.127
XII.1
XII1.3
XII1.4
XI.5
X1.8
X119
X[.11
X[.12
XI.13
XII.14
XI.15
XII.19
X123
X11.25
XI1.26
X1.27
X11.28
X11.29
X130
X11.31
X1.32
XI1.33
XI0.35
X11.49
X151
X1.54
X155

100
100
86

100
100

~)

th W
O

81
73
43
93
47

95
100
73

100

15
73
100
45
100
38
40
100
96

\O
|95}

(VY]
(o)

100

100
98

95
97
51
100
100
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X1.68
X1.128
X1.129
X11.130
- X1.131
XI.152
XI.133
X1.134
XI.142
0 XM.143
X1.144
X1.145
XI.146
X.147
lSXII.MS
XI1.1
XI1.2
e
XI11.4
20Xm'6
X1.7
X111.9
X.10
XI.11
25XIH.14
X115
XM.16
X117
X118
" O>GIH.2O
X124
X127
X11.28

1

20

100

43
89
74

94
89
69
100

100
100

56
97

100

100

100

100
100

100

100

100
100
&3

\ﬁk\goou

tn
L)

\0
~

L)
~4




X11.29
XI1.40
X1.41
XI.42
¢ XII1.45
X11.63
XI1.64
X[1.65
X11.66
10 X11.69
X11.70
XI1.101
XM1.110
X114
15 XI.115
XI.116

X117

X11.119
X1.122
20 XOI.124
X11.133
XI1.134
X11.143
XIV.1
25 XV.1
XVL1
XVI2
XVL3
XVL5
30 XVI.6
XVL7
XVL.8
XVIL9

100

79

96
97

100

95
78
100
97

45
82

59
56
88

42
68

97

100
29

[(WP] O A
n tn

N

S 174 -

100

100
100
100
100
91

98
100

97
62
96
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15

20

25

30

XVI.10
XVL11
XVLI2
XVLI3
XVI.14
XVI.15
XVI.16
XVL.17
XVL18
XVIL19
XVI1.20
XVIL.21
XVL22
XV1.23
XVL.24
XVII.1
XVII.2
XVIL.3
XVIl.4
XVILS
XVIL6
XVIL7
XVIIL1
XVIIL3
XVIIL.4
XVII.7
XVIIL10
XVII.13
XVIIL.14
XVIIL.15
XVII.16
XIX1
XX4

—

~N O o

100
45
100

65
74

38

15
71

35
100
15

29
33

&9

50
27
87

30
80

93
&3

100
97

100
100
82
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XX 15 100 ] ] i 94 i 169
XX.27 69 9% : ' 9] i 160
XX.28 51 85 i i i : 73
XX30 69 100 i . 91 i 99
XX 52 63 ; 100 - 03 i 9
XX.53 97 100 ; - 92 . 10
XX 54 43 3 ; i . - 61
XX65 52 34 . . i ; 47
XX.98 85 ; i - 95 . 100
XX.109 50 100 . : 100 - 99
XX 110 77 100 ; , 95 ; 99
XX116 68 . 7] . 98 ; 9
X117 100 o8 i . 9 . 100
X118 34 7 ; . i . 21
XX.137 47 ] 100 - 94 ] 95
XX.205 79 100 - ; . ] 94
XX218 g 100 ; . ; ; 97
XX.22] 42 - 79 - 92 ; 99
XX.226 94 ; i . 100 ; 97
XX.227 86 - 51 100 - . 100
XX.231 88 . 100 - 52 ; 100
XX.247 90 100 - - 100 ; Q4
XX251 18 ] 79 26 - ] 0
XX1L.1 28 ; 0 - . ]

EXAMPIE 3

The spectrum of nematicidal activity of compounds according to the invenition was
investigated in contact assays in the presence of soil and a host plant. Greatest activity was
Seen against Meloidogyne incognita, Globodera rostochiensis Pratylenchus brackyurus,

Y I, Hoplolaimus columbys and Radopholus similis. Adeguate aczivity
Was seen against Rotvlenchulus reniformis, and Belonolaimus longicaudaus.

The following examples demonsirate formulations sujtable for applying the compourds of

the present invention. The amount of ingredient is expressed in parts by weight c- grams rer
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Iitre as indicated. A * indicates a rademark.
EXAMPIF 4

This example demonstrates granules suitable for sof] application. The granules can be
made by standard techniques such as Impregnation. coating, exwrusion or aggiomerarion,
5

Yowiw
Impregnated granuje - Active ingredient 5
Wood Rosin 2.5
Gypsum granules 92.5
10 (2040 mesh)
Coated granule : Active ingredient 0.5
“Solvesso'™ 200 0.4
Calcium carbonate granufes 99.1
(30-60 mesh)
15 Slow release granule - Active ingredient 10
Pol yvinylacetate/viny] 5
chloride copolymer latex
Attapulgus granules 85
EXAMPLE 5
20 This Example demonstrares formulations for use as a spray. The compotnds can be

. f=/)
25Emulsiﬁable concentrate:  Active ingredient 250
Calcium dodecyl- 50
benzene sulfonate
Nony! phenol ethoxylate 50
Alkylbenzene solvent to 1 litre
30 Lew/w
Wettable powder * Liquid active ingredient 40
lignosulfonate dispersant 5

silica 25
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L

sodium laurvi sulfate

china clay (kaolin) 27
Microcapsule suspension:  Liquid active mgredient 250
toluene diisocyanate 10
5 polymethylene polyphenyl 20
1Isocvanate
nonyl phenol ethoxylate 6
lignosulfonate dispersant 15
Xanthan gum ]
10 bentonite 10
biocide "Proxel'* 0.1
sodium carbonate 5
water to | lize

The microcapsule suspensions can be used as a spray, soil drench or as an
15 intermediate to prepare slow release granules for application to the soil.

el
Suspension concentrate : Solid active ingredient 400
lignosulfonate dispersant 50
sodium lauryl sulfate 30
20 xanthan gum 1
biocide “Proxel™ 0.1
bentonite 10
water to | litre
EXAMPLE 6
25 This Example demonstrates formulations suitable for use as seed weatments in
conventional application machinery.
_ Yol
Dry seed treatment - Active ingredient 20
dodecyl benzene 3
30 Rubine Toner (dyestuff) 2.7
Talc 53.3
Silica to 100%

The suspension concentrate and mictocapsule suspension of Example 5 can be used as
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This Example demonstrates the

- 179 -

flowable concentrates for seed trearment.

EXAMPIE 7

Active Ingredient
N-methylpvrolidone
Sovabean oil
"Solvesso'* 200

EXAMPLE 8

Active ingredient
Icing sugar
Butylated hydroxy toluene

EXAMPLE 9

Active ingredient

Sodium starch glycollate
Microcrystalline cellulose -
Lactose

Povidone

Magnesium stearate

EXAMPLE 10

Active ingredient _
Sodium metabisulfite
Polysorbate 80

Sodium methyl hydroxybenzoate

Water to

010374

formulation of the compounds for eisctrostaric

to ] lire

This Example demonstrates a formulation suitable for use as a bait.

Zawlw
0.25
99.65
0.10

This Example demonstrates a formulation suitable for use as a bolus.

ing
1300
300

1200

2920
250
30

This Example demonstrates g formulation suitable for use as an injectable suspension.

mg
40

1

1

2
Iml
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EXAMPIF |]

010374

This Example demonstrazes 4 formulation suitable for use as an njeczable solutiorn

Active ingredient
Sodium citrate
Cirric acid
Sodium chloride
Chlorcresol
Water to

Active ingredient
Polysorbate 80

Xanthan gum

Colloidal silicon dioxide
Methyl hydroxybenzoate
Citric acid monohydrate
Sodium citrate

Purified water 1o

g
20
6

1

10.0

1.5

10.0

10.0
1000.0ml
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CHEMICAL FORMULAE
(IN DESCRIPTION)

R-8(0),CHaCHaCH=CF, (1)
R‘

R3

RZ

b M aa ks PRGN

010374

(X)

Rs/QS_»\Rz

( Xt
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CHEMICAL FORMULAE
(IN DESCRIPTION)

R’ RS
R* R? R* R
3
(XV) ( XVI)
R® RS
R® .
R R*
\KKIN ' - ,
N
RJ N%N/N
2
( XVIII ) (XIX)
- ”

Nék'N
2% \N/kRz

( XXI )

010374
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CHEMICAL FORMULAE
(IN DESCRIFTION)

R - SH (XXt
CF2=CHCH,CH,L (XXIv)
CF2=CHCH,CH,080,RE  (xxy)
CF2=CHCH,CH,.Br  (xxVI)

R-L (Xxvii)
CF2=CHCH,CH,SH (xxviny

R-NHy  (xxix)

(CF2=CHCHCH,S),  (xxx)

010374
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Claims
L. A compound of formuia (1),
R-S( 0).CH,CH,CH=CF,

or a salt thereof. Wherein n is 0. ] or 2: and R is a group of formuia (1) 10 (XXD).
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wherein:

the S(O)nCH2CH2CH=CF? group is at least one of R1 (when artached to a carbon
atom), R2. R3. R4. RS or Ré:

R1 (when attached to a carbon atom), R2. R3. R4, RS and R6 are each independently
hvdrogen. optionally substinuted alkyl, optionally substinted alkenyl. allymyl, cvcloalkyl,
alkylcycioalkyl, alkoxy, alkenyloxy, alkynyloxy, hydroxyalkyl, alkoxyalkyl, optionally
substituted aryl. optionally substituted arylalkyl. optionally substinned heteroaryvi. opticaally
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substituted heteroarvialkyl, optionally substituted arvioxy. opuonally substituted arylalkoxy.
optionally substituted aryloxvalkyl, optionally substituted heteroarvioxy, optionally
substituted heteroarvialkoxy, optionally substituted heteroaryloxyatkyl. haloatky. haloalkenvi.
haloalkynyl, haloalkoxy, haloalkenyloxy, haloalkynyloxy, halogen. hvdroxy, cyvano. nito.
-NR7RS, -NR7CORS, -NR7CSRS, -NR7SO2RS. -N(SO2R7XSO2RS), -COR7, -CONR7RS, -
alkylCONR7RS, -CR7NRS, -COOR7. -OCORY7, -SR7, -SOR7, -SO2R7, -alkyISR7, -
alkylSOR7, -alkylSO2R7, -OSO2R7, -SO2NR7RS, -CSNR7RS, -SIR7R8RY, -OCH2CO2R7.
-OCH2CH2CO2R?, -CONR7SO2RS, -alkylCONR7SO2RS8, -NHCONR7RS, -NHCSNR7RS.
or an adjacent pair of R1, R2, R3, R4, R5 and R6 when taken together form a fused 5- or
6-membered carbocyclic or heterocyclic ring;

R1 (when attached to a nitrogen atom) is hvdrogen, optionally substituted alkyl,
Cycloalkyl, alkylcycloalkyl, hydroxyalkyl, alkoxyalkyl, optionally substituted aryl, optionally
substituted arylalkyl, optionally substituted aryloxyalkyl, optionally substituted heteroaryl,
optionally substituted heteroarylalkyl, optionally substituted heteroaryloxyalkyl, haloalkyl,
hydroxy, cyano, nitro, -NR7R8, -NR7CORS, NR7CSRS, -NR7COORS, -NR7SO2RS, -
N(SO2R7XSO2RS3), ~COR7, -CONR7RS, -alkylCONR7RS, -CR7NRS, -COOR?7, -OCOR?7, -
SOR7, -SO2R?7, -alkyISR7, -alkyISOR?, -alkylSO2R?7, -OSO2R7, -SO2NR7NRS, -SR7, -
SOR7, -SO2R?7, -CSNR7RS, -SiR7R8R7, -OCH2CO2R7, -OCH2CH2CO2R7, -
CONR7SO2RS, -alkyICONR7SO2RS, - NHCORT7RS, or -NHCSR7RS; and

R7,R8and RY are each independently hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, alkynyl, optionally substinuted aryl or optionally substituted
arylalkyl, haloalky), haloalkenyl, haloalkynyl, halogen, or hydroxy.

2. A compound according to claim 1, wherein:

the -S(O)nCH2CH2CH=CF2 group is at least one of R1 (when attached to a carbon
atom), R2, R3, R4, RS or Ré;

RI (when attached to a carbon atom), R2, R3, R4, RS and R6 are each independently
hydrogen, optionally substituted C]-6 alkyl, optionally substituted C2-6 alkenyl, optionally
substituted C2-6 alkynyl, C3-6 cycloalkyl, C4-7 alkylcycloalkyl, C1-6 alkoxy, C2-6
alkenyloxy, C2-6 alkynyloxy, C1-6 hydroxyalkyl, C2-6 monoalkoxyalkyl, C3-6 dialkoxyalkyl,
optionally substituted C6-10 aryl, optionally substituted C6-10 aryl-C1-2 alkyl group,
optionally substituted 5 or 6 membered heteroaryl, optionally substinted 5 or 6 membered
heteroarvI-C1-6 alkyi, optionally substituted C6-10 arvioxy, optionally substituted C6-10 aryl-
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Cl1-2 alkoxy, C6-10 aryloxy-C1-6 alkyl. optionally substinzed 5 or 6 membered
neteroarvioxy, optionally substituted 5 or 6 membered heteroarvl-C]-6 alkoxy. Sor 6
membered heteroaryioxy-C1-2 alkyl, C1-6 haloalkyvl. C2-6 haloalkenyi. C2-6 haloalicynyl,
C1-6 haloalkoxy, C2-6 haloalkenyloxy, C2-6 haloalkynyloxy, halogen. hydroxy;, Cy'ano. nitro,
-NR7RS, -NR7CORS, -NR7CSRS, -NR7SO2RS, -N(SO2-R7XSO2-RS8), -COR7, -CONRTRS,
-C1-6 alkylCONR7RS, -CR7NRS. -COOR7, -OCOR7, -SR7, -SOR7, -SO2R7, -Cl1-6
alkyISR7, -C1-6 alkylSOR7, -C1-6 alkyl-SO2R7-OSO2R7, -SO2NR7RS, -CSNR7RS.
-SIR7R8RY, -OCH2CO2R7. -OCH2CH2CO2R?7, -CONR7SQ2RS, -C1-6 alkylCONR7SO2RS,
-NHCONR7RS. -NHCSNR7RS or an adjacent pair of R1, R2, R3 and R4 when taken
10 together form a fused 35- of 6-membered carbocyclic or heterocyclic ring;
R1 (when attached 10 3 nitrogen atom) is hvdrogen, optionally substinted Cl-6 alkyl.
C5-6 cycloalkyl, C4- alkylcycloau\yl, Cl-6 hydroxyalkyl, C2-6 monoalkoxyalkyl, C3-6
dialkoxyalkyl, optionally substituted C6-10 aryl, optonally substituted C6-10 aryl-C1-2 alkyl,
optionally substituted C6-10 aryloxy-C1-6 alkyl, optionally substituted 5 or 6 membered
15 heteroaryl, optionally substituted 5 or 6 membered heteroaryl-C1-2 alkyl, optionally
substituted 5 or 6 membered heteroaryloxy-C1-2 alkyl, C1-6 haloalkyl, hydroxy, Cyano, nitro,
-CONRT7RS, -C1-6 alkylCONR7RS, - NHCOR7RS, -NHCSR7RS, -NR7R8, -NR7CORS,
NR7CSRS, -NR7COORS, -NR7SO2RS, -N(SO2R7)(SO2RS), -COR7, -COOR7, -OCOR7, -
OSO2R7, -SO2NR7N6, -SO2R7, -SOR?7, -CSNRTRS, -SiR7R8R7, -OCH2CO2R?, -
20 OCH2CH2CO2R7, -CONR7SO2RS, or -C1-6 alkylCONR7SO2RS; and
R7, R8 and R9 are each independently hydrogen, optionally substituted C1-6 alkyl,
optionally substituted C2- alkenyl, C2-6 alkynyl, C1-6 haloalkyl, C2-6 haloalkentyl, C2-6
haloalkyny|, optionally substituted C4-6 aryl or optionally substitunted C4-6 aryl-C1-6 alkyl,
halogen or hydroxy.
25
3. A compound according to claim 2, wherein when any one of R1 to R§ is:
- substinuted alkyl, or conrains g substituted alkyl moety, it comprises one or more
substituents chosen from halogen, nitro, cyano, ~COOR7 or a salt thereof, hydroxy, alkoxy,
alkoxvimino. alkox}'carbonyl, carbomyl, mono--or di-alkylcarbamoyl, amino, mono- or di-
30 akylamino. acylamido, alkanesulfony] and arylsulfonyi;
- substituted alkenyl, or contains a substituted alkenyl moiety, it comprises one or more
substituents chosen from halogen. COOR7 or a salt thereof, hydroxy, nitro and cyano;
- substituted arv] or heteroaryl. or contains a substitted syl or heteroaryi moiety, it
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comprises one or more substituents chosen from alkyl. alkoxy. haloalkyl, halogen. hydroxy.
ROOR?7 or a salt thereof. aminosulfonyl. cvano and nitro.

4. A compound according 1o ejther of claims 2 and 3 wherein when any one of R1 to R6
1s -SR7, it is preferably optionally substituted C1-6 alkylthio, C2-6 alkenyithio, C2-6
alkynylithio, C1-6 haloalkyl, C2-6 haloalkenyithio, C2-6 haloalkynylthio or C6-10 arvithio.

S. A compound according to claim ] wherein:

at least one of R] (when attached to a carbon atom) is the -S(O)nCH2CH2CH=CE>
group;

R1 (when artached to a carbon atom) to R6 are each independently hydrogen: nitro;
halogen; cyano:; -CH=NOH; C14 alkyl; C1-4 haloalkyl; C1-4 alkenyl; C1-4 haloalkenyl;
cyclopropyl; hydroxy; C1- alkoxy; C24 alkoxyalkyl; -COOH; C2-4 alkoxycarbonyl; C2-4
haloalkmyloxymrbonyl; ~CONH2; mono or di-C1-2 alkylaminocarbonyl; C2-4
alkanecarbonyl; pheny! optionally mono- or di- substituted with groups independently chosen
from halogen, nitro, C14 alkyl, C14 alkoxy or aminosulfonyl; -CONHSO2-C14 alkyl;
benzyl Gptionally mono- or dj- substituted with- groups independently chosen from halogen,
nitro, C14 alkyl or C]4 alkoxy; phenoxy optionally mono- or di- substinuted with groups
independently chosen from halogen, cyano, C14 alkyl or C14 alkoxy; amino optionally
mono- or di- substinnted with C14 alky! groups; -SH; C1-4 alkylthio; benzyithio optionally
mono- or di- substituted with groups ind_cpcndcmly chosen from halogen or C1-4 haloalkyl;
Cl4 alkenylthio; C2-4 haloalkenyithio; a second S(O)nCH2CH2CH=CF2 group; Cl-4
alkanesulfonyl; C14 haloalkanesulfonyl; fluorosulfonyl; mono- or di- C1-4 alkylsulfamoyl; a
5 or 6 membered heteroaryl group optionally substinuted with halogen; or any adjacent pair
forms a fused 5- or 6- carbocyclic or_heterocyclic ring; and

RI (when attached to a nitrogen atom) is hydrogen; nitro; cyano; -CH=NOH; C1-4
alkyl; C14 haloalkyl; cyclopropyl; hydroxy; -COOH: C2-4 alkoxycarbonyl; C24
haloalkcnyloxycarbonyl; -CONH2; mono or di-C1-2 alkylaminocarbonyl; C2-4
alkanecarbonyl; phenyl optionally mono- or di- substituted with groups independently chosen
from halogen. nitro, C]4 alkyl, C1-4 alkoxy or aminosulfonyl; ~CONHSQ2-C1<4 alkyl;
benzyl optionally mono- or dj- substituted with groups independently chosen from halogen,
nitro, C1-4 alkyl or C1-4 alkoxy; phenoxy optionally mono- or di- substituted with groups
independently chosen from halogen. cyano, C1-4 alkyl or C1<4 alkoxy; amino optionally
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mono- or di- substituted with C14 alkyl groups: -SH: Cl1-4 alkylthio; benzylthio optionally
mono- or di- substinned with groups independently chosen from halogen or C14 haloalkyl;.
C14 alkenvlthio: C2-4 haloalkenylthio; C1-4 alkanesulfonyl; C1-4 haloalkanesulfonyl;
fluorosulfonyl; mono- or di- C14 alkylsulfamoyl; a 5 or 6 membered heteroaryl group
optionally substituted with halogen.

6. A process for the preparation of a compound of any one of claims 1 to 3, where n is
0. comprising reacting a compound of formula (3XII)
R-SH ()
with a compound of formula XX1v)
CF,=CHCH,CH,L (XXIV)
Where R is as defined in any one of claims 1 t0 3, and L is a good leaving group.

7. A process for the preparation of a compound of any one of claims 1 to 3, where n is
0, comprising reacting a compound of formula (XXv)
R-L  (XXvI)
with a compound of formula (XXVvII)
CF,=CHCH,CH,SH (XXVIN)
where R is as defined in any one of claims 1 t0 3, and L is a good leaving group,

8. A process for the preparation of a compound of any one of claims 1 to 3. when n is 1
or 2, which comprises oxidation of the correspondingly substituted compound of formula M
when n is (.

9. An agricultural composition comprising a compound of any one of claims 1 to 3 as
the active ingredient in admixnre with an agriculturally acceptable diluent or carrier.

10.  An agricultural composition according to claim 9, further comprising a surface active
materjal. '

1. An agricultural composition according to cither of claims 9 and 10, further comprising
ar least one other active ingredient which is an insecticide, fungicide, bactericide. acaricide or

other biologically active compound.
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12, A process for preparing an agricultural composition of any one of claims 9 10 11,
comprising admixing the compound of any one of claims 1 to 3 and the agriculturally
acceptable diluent or carrier.

13, A method for killing or controlling nematode, insect or acarid pests comprising
applying a compound of any one of claims 1 t0 3, or a composition of any one of claims 9 to
11, 10 the pests, their habitat. or a plant susceptible to artack by the pests.
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