PRGEESS AND | NTERMEDI AT PREP
PESTI CI DAL FLUCROO.E!% W H SLFOq' ﬂD; % @%@@o& &EPY
I'NVENTI ON FI ubr ool efi n ‘conpounds which are usefU

pesticidal agents are described in WO 94/ 06741 and GB 2,288, 803- A
Those patent applications also describe 5 processes for the preparation of
fl uorool efi n conpounds. However, those drocesses are not entirely
satisfactory because t hey require the use of Gignard reagents, alkal
met al compounds and transition netal catalysts. In addi tion, those
processes produce the fluoroolefin 10 conpounds in relatively | ow yields.

It is, therefore, an object of the present invention to provrde a
novel , effective and eff|iZ3ESSoANE PG GXGADLN i o RRotrte f

pesticidal fluoroolefi ' '
Gignard reagents, 15 '

cat al yst s. It is also an object of the present I nvention to

provi de internedi ate conpounds whlch_are usef y preparation of
pesticidal fluodroolefin conpound® ‘ 2 and advant ages of

the present 20 inventi sludiddleEin2BoRpditids Q'hE.BHSErékiddf&d @B the art
frzf’m the description, beioy a%ﬁcﬁdedbﬁh\mﬁuosvu and GB
2,288,803-A. Those patent applications also describe
5 processes for the preparation of fluorcolefin compounds.
However, those processes are not entirely satisfactory
because they require the use of Grignard reagents, alkali
metal compounds and transition metal catalysts. In
addition, those processes produce the fluorcolefin
10 compounds in relatively low yields.

It is, therefore, an object of the present invention
to provide a novel, effective and efficient process for
the preparation of pesticidal fluorocolefin compounds
which does not require the use of Grignard reagents,

15 alkali metal compounds and transition metal catalysts.

It is also an object of the present invention to
provide intexmediate compounds which are useful for the
preparation of pesticidal fluoroolefin compounds.

Other objects and advantages of the present

20 invention will be apparent to those skilled in the art
from the description below and the appended claims.




The?present conprises a process for the preparation of a pesti cidal

fl uorool efin conpound having the structural fornula |

[err] 5 () wherein Ris
hydrogen or Cferr]-(err]al kyl, and Rlerr] is (Jerr]-Cerr]alkyl,
Cerr]-derr]hal oal kyl or cycl opropyl, or Rzand R err] are taken
together with the carbon atomto which 10 ~ they are attached to form
a cycl opropyl group; Ar is phenyl optionally substltut ed with up to

t hree groups i ndegns ¢ GRE C ¢ hal ogen

atons, (err]-Cerr]al kyl groups, ( er -Cerr]l aoal kI groups,
Clerr]-derr]al koxy grmm@msecpecmzd[sasr Phnm%@rgﬁbﬁpﬂreﬁrﬁ@@n

1- or 2-naphthyl eﬁta%&%m&h&Nﬁ@mxh%w@ma having the three
groups i ndependent seI ea acci) hal ogen at ons,
Cerr]-Cerr]al kyI' ‘f)% err] al oal kyl gr oups,

Cerr]-Cerr]al koxy groups or C[err]-C[err]haI oal koxy
groups, 20 Ar[err] is phenoxyphenyl optional |y substituted with up to

five groups independently selected fro Io en at ons,
Cerr]-Cerr]al kyl groups, Cerr]- C[eer groups,
(ferr]-Cferr]al koxy groups or (ferr] AEaxy groups, '

bi phenyl optionally substituted with up to five 25 - groups
I ndependent |y sel ected from hal ogen (1) at ons,
Cerr]-Cerr]afkyl groups, (err]-Cerr]hal oal kyl groups,

Jerr]-Cerr]al koxy groups or Clerr]-{ err]hal oal koxy groups,

benzyl phenyl opti whereinsubstituted with up to five ~groups

I ndependent ly sel Q.Cliﬂdhfdﬂfgéiﬁkﬂgepc‘alkyl and

C[err] Jerr] hal ogl‘kjgﬁ C.g gﬁgyg eé thl% llc%.kgi' &F&%bpyl or R and R,
are taken together with the caxbon atom to which

10 they are attached to foxm a cyclopropyl group;

Ar is phenyl' optionally substituted with up to three
groups independently selected from halogen
atoms, C,-C.alkyl groups, C,-Cihaloalkyl groups,
C,-C,alkoxy groups or C,-C,haloalkoxy groups, or

15 1- ox 2-naphthyl optionally substituted with up to
three groups independantly selected from
halogen atoms, C,;-C,alkyl groups, C,-Chaloalkyl
groups, C,-C,alkoxy groups oxr C,-Chaloalkoxy
groups;

20 Ar, is phenoxyphenyl optionally substituted with up to
five groups independently selected from halogen
atoms, C,-C,alkyl groups, C,-Chaloalkyl groups.,
C,-C,alkoxy groups or C,-Chaloalkoxy groups,

biphenyl optionally substituted with up to five

25 groups independently selected from halogen
atoms, ¢,-C,alkyl groups, C,-C.haloalkyl groups,
¢,-C.alkoxy groups or C,-Chaloalkoxy groups,

benzylphenyl 6ptionally subgtituted with up to five
groups independently selected from halogen



Cert]-err]alkoxy groups or Clerr]-derr]hal oal koxy groups, or

benzoyl phenyl optionally substituted with up to five gr oups
i ndependent|ly sel ected from hal ogen 5 at ons,

Cerr]-Cerr]al kyl groups, (err]-Cerr]hal oal kyl groups,

Cerr]-Cferr]al koxy groups or (Jerr]-Cferr]hal oal koxy groups; and

the configuration of the groups ArCRR[err]- and -CH err]Ar[err] about
t he doubl e bond is predom nantly nmutually trans, 10 which process

conpri ses a) flucgddma, @g-Gatkil Yarotpds0cs-d RSl @Foups,
benzyl ) but anoat e conpound r@!bna%.ktéx% g%&gg ”{ﬁalﬁigi‘g%%'é?’&’ FEGRE | OF
[err] 1 I ‘ ¥ S
Clerr]-Cerr]al kyl andbenzoylphenyll optionrlyyesubstituted with ypstei %m
above in the presence of a{i‘d\iﬁs BAgepénddritly 8elected from halogen

u

4-aryl -2-fluorg-3-0x0-2-(sufstitute zyl ) but anogt onpound_havi ng
t he structural 9f ormula ||| *-OMs, *&‘afﬂyi’ gmups‘ é"%‘hal‘:aﬁcyq?gf‘?}‘ps' 20
wherein Ar, Ar[err], R R éarf.alkex® grejpaiar §-Cbedoarboky grpups;

b) reducing the formuland!| conmpound to forma
e o S0 0o RATRAY SRR o e SIBH ABURAORhA -t AR
-4- ' the double bond is predominantly mutually trans,
10 which process comprises
a) fluerinating a 4-aryl-3-oxo-2-(substituted |
benzyl)butancate compound having the structural formula

II

(IT)

15 wherein R, is C,-C.alkyl and Ar, Ax,, R and R, are as
described above in the presence of a first basa to form a
, 4—ary1-2-f1uoro-3-oxo-2-(substituted'benzyl)butanoar.e '
cowpound having the structural formula III

R R, F COR
Ar A%y
o
(I11)

20 wherein Ax, Ar,, R, R, and R, are as described above;
b} reducing the formula III compound to foxrm a
4-axyl-2-fluoro-3-hydroxy-2- (substituted benzyl)butanoate
compound having the structural formula IV



[err] (1V) wherein Ar, Ar[err],
Re Rlerr] and Rlerr] are as descri bed above and the configuration of
the groups ArCRR[err]CH (OH) - and -CF(CJerr]Rerr])CH err]Ar[err]
attached to the bond | abelled "a" is 5 predomnantly RS or S, R or. a

m xt ure thereof; c) saponifying the fornmula IV conpound to forma
4-aryl - 2-fl uoro-3-hydroxy-2-(substituted benzyl)but anoic aci d conmpound
having the structural forrmula V [err]

(V) 10 wherein Ar, Ar[err], R and R arml gr&n @ described above and the
configuration of the groups ArCRR[ err] -

-CF(CJerr]HCH err]Ar[err] attached me”th 0 abelled "a" is

predom nantly R S or SR or a mxture thergﬁj; and d) reacting the
formula V conmpound with a sulfonyl 15 halide conpound and a second base.
The present invention further conprises thav) I nt er medi at e conpounds of
formulas 111, IV and V. - DETAI LED DESCRI PTI ON OF THE

| NVENTI ON A preferred enbodi nent of the present invention 20
conpri ses wherein &y Ai R, tRieand R pye| 88 dgasnibednrbovetand

| east about one nh¥ cofbiymtiilonObfathé Upfdupal ARORRIBITOH) - and
' -CF (CO.R,) CHAr, attached to the bond labelled "a® is
§ predominantly R,8 or S,R or a mixture thereof;
¢) saponifying the formula IV compound to form a
4-aryl-2-fluoro-3-hydroxy-2- {(substituted benzyl) butanoic
acid compound having the structural formula V

R R, F COH

Mar
Ar a 3

OH
(V)

10 wherein Ar, Ar,, R and R, are as described above and the
configuration of the groups ArCRR,CH{OH)- and
-CF(CO,H) CH,Ax, attached to the bond labelled "a* is
predominantly R,S or S8,R or a mixture thereof; and
d) reacting the formula V compound with a sulfonyl
15 halide compound and a second base.
The present invention further comprises the
intermediate compounds of formulas IIY, IV and V.

ATLED DESCRIPTION OF THE TON
A preferred embodiment of the present invention
20 comprises
a) fluorinating the formula II compound with at
least about one molar equivalent of a fluorinating agent



-5-° in the presence of at |east about one nol ar equival ent of a
first base, preferably in a tenperature range of about -15[err]Cto 100
[err]C, in the presence of a first solvent to forma
4-aryl -2-fluoro-3-0x0-2-(substituted benzyl)- 5 butanoate of forrmula II1:
b) reducing the forrmula Il conpound wth a%-| east about one nol ar
equi val ent of a reduci ng agent, preferably in a tenperature range of
about -50 [err]C to 80 err]C, in.the presence of sec e to
forma 4-aryl- 10" Zgl?q l?d"F&-ngﬁy‘af Py +838E BRITY &y "Bgﬁfyf%glﬂf%%ﬁ&t gtfof
formula IV, a fixst daseni pyeferably fLorAernerasurpouAng®\Lf &RoMEon
with at |east aboujsageADiay ROULKAHEDpUeeRch™E 2 £ixskOlblVER: Do Al

a of an a

| east about one nolar ‘equi val ent cld, preferably in g tenperature
range of about - 1§ofwmra ]4C-:at!'U1-2-fBB={m-ﬁ]-92¢an%i"whﬁﬁétﬁlte%’%%z!ﬁ‘f) "a third
sol vent, to fogm gudanoate ¥FYForkmild A1q3-hydroxy-2-(substituted

benzyl ) but anoi c agid of, fornul.a ¢ _an r i t formul a
V conpound with at | edst rf&“ﬁbﬁ%tub% k5 g? Ie%unic\?é']pg%%ldoﬁegﬁsu floér?%lt hal i de
conpound and aboutxme godar emivedeat ef? veaduaingr agemkcond base,

preferably in a tgppesANIRe magg?e,ggeﬁlggyg Paed _rdfCamuBOsée*U k& so

optionally in the presencé of a tourth sol vent. The present
i nvention al so i n3¢udes thRcpresande 2f assecandsglyepkote-faxmh Arar¥y-

benzyl ) but anogd e GRS, S5 - (substituted benzyl)butanocate of
4-aryl -2-fl uo'?%- 3-§hydr OXY/- ZthﬁB}s‘?l tu sedsbclén‘;y? ) - ¥ but anoat e conpounds,

and the 4-aryl - 2- FPEmA 3I-Vﬁydroxy- 2- . (substituted benzyl)butanoic acid
conpounds which are e) gaiponi€ging thee forouds sibicamponndnbenreagtiopose 30

conpounds are repLesRnied dike! Aokt 'dH Wothr  aquEVaARd! be a base| V and V,

respectively, followed by at least about one molar equ&%raﬂnt of an
1S acid, preferably in a tiemperar.ure range of about -15 °C to

80 °C ang in the presence of a third solvent, to form a 4-
aryl-2-fluoro-3-hydroxy-2- (substituted benzyl)butanoic
acid of formula V; and

d) reacting the formula 'V compound with at least

20 about one molar equivalent of a sulfonyl halide compound
and at least about one molar equivalent of a second base,
preferably in a temperature range of about 0 °C to 130 °c,
optionally in the preéence of a fourth solvent.

The present invention also includes the 4-aryl-2-

25  fluoxo-3-oxo-2- (substituted benzyl)butanoate compounds,
the 4-aryl-2-fluoro-3-hydroxy-2- (substituted benzyl) -
butanoate compounds, and the 4-aryl-2-fluoro-3-hydroxy-2-
(substituted benzyl)butanoic acid compounds which are
utilized in the process of this invention. Those

30 compounds are represented by the structural formulas III,
IV and V, respectively,



(1P [err]

0RY) _ _ [err] _
(V) wherein 5 Ris hydrogen or CJerr]-Clerr]al kyl, and Rlerr] is
Cerr]-Cerr]alkyl, (err]-Cerr]hal oal kyl or cyclopropyl, or Rand R err]

are taken together with the carbon atomto _Vqli ch they are attached
to forma cycl opropyl group; Ar is phenyl optionally substituted with
up to three 10 groups i ndependently sel ected from hal ogen

atoms, (err]-Cerr]al kyl groups, ([errg- @& errddal oal kyl groups,
Cerr]-Cerr]al koxy groups or Clerr]-(e h oéIA&oxy groups, or
1

1- or 2-naphthyl optionally substitut&e w up”to t hree
groups i ndependently selected from 15 o hal ogen at ons,
Cerr]-Cerr]al kyl groups, (err]-Cerr]haloal kyl gr oups,
Clerr]-Cerr]al koxy groups or ([ err]-cfert§Hdl oal koxy gr oups;

Ar[err] is phenoxyphenyl optionally substituted with up to
five groups independently sel ected from hal ogen

RRF COR
)%/Ar
-AY

' (IV]

R R.F COH

% 2
SO,

OH
(v

" wherein
§ R is hydrogen or C,-C,alkyl, and
R, is ¢,-C,alkyl, C,-Chaloalkyl or. cyclopropyl, or R and R,
are taken together with the carbon atom to which
they are attached to form a cyclopropyl group;
Ar is phenyl optionally substituted with up to three
10 groups independently selected from halogen
atoms, C,-C,alkyl groups, C,-C/haloalkyl groups,
C,-C.alkoxy groups or C,-C/haloalkoxy groups, or
1- or 2-naphthyl optionally substituted with up to '
three groups independently selacted from

1s halogen atoms, C,-C,alkyl groups, C,-Chaloalkyl
groups, C,-C,alkoxy groups ox C,~-C,haloalkoxy
groups;

Ax, is phenoxyphenyl optionally substituted with up to
five groups independently selected from halogen



-7-° atons, (err]-Cerr]al kyl groups,

derr]-derr] hal oal kyl groups Jerr]-Cerr]al koxy groups or
Cerr]-Cerr]hal oal koxy groups, bi phenyl optionally substituted
with up to five groups independently selected from hal ogen
5 atons, Cerr]-Cerr]alkyl gro@ps, Cerr]-Cerr]hal oal kyl

gr oups, Cerr]-Cerr]al koxy groups or

Clerr]-Cerr] hal oal koxy gr (éggak' ¢,-C,alkyl g‘g-é‘?%%g;&.nﬁl gg%tﬁagg?: gil%ue?e'ct y

substituted with up to fiv

f rom hal ogen C,-Qabkexy GROMPP- OF cFr-FatadAaldoxy groups.

Clerr]-(err] hal oal kylpighenys, ogfionally substicufedr Mith] eprialfioe/ groups

or Clerr]- G er] Nl oAl ) 4L A0S1ndlpandens by, o EERLRY BB MO 0l |
r

substituted with up to fiv . oups_ 1 ndepen nilz sel ected
from hal oger. 5 atoma; ofes Cadiayiy prex%#r]%r&‘;i?ﬁg?ﬂ Ekﬁ , Groups.
Clerr]-Cferr] hal oal kyl grogpscalkoxy groups or Cicdhaloalkeny] gkeups, groups
or Clerr]-Olerr] nal oaligye, BEghps odSonanty e@0kkscuced uebhlup o Five

Clerr]-Cerr]alkyl; an optical “i'Sol | aster eonmers thereof.
Exenpl ary of hal ogen her ei Sxpups indepemdenriy selected,frpPRalegedhi ne and

iodine. The terns "(Cerr] a@bﬁg;]@&b;ﬂl)dﬂl grélps Arci~C,haloalkyl groups,

" - | oal k " d
2 Cert] ertal Roxy o oulh LkpRY iied, fcELEAESe gl o
atons, respectively. benzoylphenyl ﬁntdd’&éﬂ-li’o?'%hﬁ"a“l“te%’ﬁbgho& kg Gjye

i sol ated by di | uting igeupeaiidependextly eselddradafeomnanalegen acti ng 25
the product with a suitabl g.gxtr aEf—U)%lléﬁl é‘f:ﬂﬁps, |é‘-&h€aloalkyls§£@ﬁzb£n
sdl'vent C

procedure, conventional extraction sut et her, ~et hyl
acetate, toluene, nethyl en&xthRIKPYYE groups;Ry b&*B¥PE{ zed.
Advant ageousl ys the urdmgue process of this invention 30 provides

pesticidal fluorogl afd @ ¢ ds relatively high yields. In
addition, the pr ogb;&sé %fc‘g‘glggy?hvaen i on does not util'tze t he

unecononi cal r eagEhe OPtfAl; dgopers and diasperepmers thegeRleos.
Fl uori nating agents suitedplaryoofusslogen hesedtabovey avei fhuontheide, but are

not linted to flyuRiiPfhe, bromine and iodine. The terms *C,-Chaloalkyl®
20 and "C,-C;haloalkoxy" are defined as a C,-C,alkyl group and
a C,-C,alkoxy group substituted with one or more halogen
atoms, respectively.
The product formula I compounds may be isclated by
diluting the reaction mixture with water and extracting
25 cthe product with a suitable extraction solvent. In the
isolation procedure, conventional extraction solvents
such as ether, ethyl acetate, toluene, methylene chloride
and the like wmay be utilized.
Advantageously, the unique process of this invention
30 provides pesticidal fluorocolaefin compounds in relatively
high ylelds. In addition, the process of this invantion
does not utilize the uneconomical reagents required by

—

the prior art processes.
Fluorinating agents suitable for use in this

35 invention include, but are not limited to, fluorine,



di ethyl am nosul fur trifluoride, 1-fluoro-4-hydroxy-1,4-

di azoni abi cycl o[ 2. 2. 2] oct ane bi s(tetrafl uoroborate), N-f | uor bpyri di ni um
pyri di ne hept afl uor odi bor at e, N-f | uor obenzenesul f oni nm de,

N-fluoro-3, 3-dinethyl-2,3- 5 dihydro-1, 2-benzot hi azol -1, 1- di oxi de, an
N-fluoro oxat hi azi none di oxide, and the |ike, and m xtures t her eof .
N- Fl uor o- 3, 3-di net hyl - 2, 3-di hydro-1, 2- “Bénzot hi azol -1, 1-dioxide is a
preferred fluorinating agent. 10 Reduci ng agents suitable for use
in the present  qibENPIinidBaf] feh Garifuskiae) \i IGRABAAS hiiesey-1 e

configuration of the qr S rJ,] CH -
-CF(CJerr]Rerr] ?@f&fﬂ%%ﬁ%?@&&%ﬁ 1g%§f%€°§ﬁb%¥.a%e)nﬁ xture
t her eof . Reduci ngNa§bwexPpyhriidinkeny pyridine; heptafiuarodibgrateyention
Lgf:uﬁ?érggﬁggafsgghla%ré ehgﬁu rj&gﬁﬁhﬁ ﬁ_ggﬁs dihﬁsaéﬁyﬁhgn?EQthggium
cyano bor oEydF"F'BE‘?"'%ha'BBPB%%ﬁﬁé'ing'flh%m#%e,a nsut')g?l %‘:Eé ed

al um num hydri des exachismincnehdioxide - amd that bikes @wdnmixboresydri de and
theh' | ke, na' Fmﬁnﬁ%&&s&ﬂ - ﬁ-@-_&g&f&kﬁﬁ-m/m%i:fapﬂz,qmimbsohpt- pgrrpl exes
hydrogen 1n the pPEBERCLAReLs L, S-afGH AP Iary pretdiil HudRinthng ©, 2
preferred red@geny. agents. 25 Bases suitable for use in the
saponi ficati ogpstep of Raducihnidcagests Huitavast fon ugelindehebptresert not

limted to, al.kal i tal _carbo S ' n and

pot assi um car bonatlgj'eﬁi:g‘g'f ipﬁgﬁg&gtﬁgﬁnﬁaa &ggﬁglgﬂaé essuswllj‘%%wﬂ é%g cal ci um

carbonate, al kal i copEigurationxpcthe greups AYCRRSHI(OH ny3Rdxi de and

pot assi um hydr oxi dep (eblrg] ¢H)Rr £alsl PredomifirtilynRys ot deR Brcla atxcakei um

hydr oxi de, al kali t al err]-Cerr [ uch . di 4in oxi de

and potassi um tertt-ggrec’fbut]_zt?%‘&é?;ail ?fﬁ;ng'hggétlﬁsﬁe%aﬁﬂﬁizga 1Hf’%ﬁ£§1

C err]-d err] aSkoinvestiomdinclude) but axesngbnbinitad f9.i gheypatic

(err]-err]al koxedaetic hystanb) Ulidle cell microoxganimyerobbrie; and

m xtures thereof, Wit ha2l kldn T8 8baium borohydride, sodium cyano '
borchydride, zinc borohydride and the like, substituted

a.'luminum'hydrides such as lithium tri-tert-butoxyaluminum

20 hydride and the like, aluminum C;-Ccalkoxide/C,-Cealcohol
complexes such as an aluminum iscpropoxide/isopropanol
complex and the like, and hydrogen in the presence of a
noble metal catalyst. Borohydrides are preferred
reducing agents.

25 Bases suitable for use in the saponification step of
the prasent invention include, but are not limited to,
alkali metal carbonates such as sodium carbonate and
potassium carbonate, alkaline earth metal carbonates such
as calcium carbonate, alkali metal hydroxides such as

30 sodium hydroxide and potassium hydroxide, alkaline earth
metal hydroxides such as calcium hydroxide, alkali metal
C,~C.alkoxides such as sodium ethoxide and potassium terc-

butoxide, alkaline earth metal C,-C,alkoxides, thallium(I)
carbonate, thallium{I) C,-C,alkoxides, and thallium(I}




hydr oxi des bei ng' preferred. Acids suitable for use in - this invention

I pcl ude m neral acids such as hydrochloric aci d, hydrobrom c acid,
sulfuric acid and the like, and 5 strong organic acids such as
trifluoroacetic acid and the i ke, and m xtures thereof, with m neral
aci ds being preferred. Sul fonyl . hal i de conpounds suitable for
use in the present invention include, bul are not linmited to, 10

al kyl sul fonyl chlorides such as net hanesul fonyl chloride and the like,

and aryl sul f onyl q&v&bkdaé.smchuas::urespcﬁé&emeeutﬁoamamlmamde

b | |
e Eaaes o t izpREale besng pleserida, “Heide bRiER e Tt hize dn, L.,
not linmted to, althdisi ipgention inglude]miiexal] acidai sech g hyseosbiprie

et g_oxi dﬁ gn_ddpot asdid) h di'obxi-cmicbﬂgﬁml Ofy1 flrial aciBtadd Rl Ndes, Sukd az
sodl um rae es I‘O
y cfé:r%hgkaf?ne ca aci. ? }%&nggrgggé#g%a éhﬁ Ceid!

potaSS|un1hydrOX| eart T OXi des suc S calcrum
hydroxi de, al kyl |%ideiuapd s'!!-’é’FF%Sntbﬁ%'?‘Pf wzth| Pipexed ArLds PP it hi um
aryl lithiums suclprafegbeay! lithium alkaline earth netal
Cerr]-Cerr]al koxi des I I S

thal I'iunm(1) hydroxide, Sg%g&j‘r#&'{ﬂl]é(nhe O"@u‘ﬁ{és] FGE'E %%rir%% ?rs ases
incl ude al kali metRAesent Gaventicne Anphndenikuts axndnat KEwitas %0/ hydri des’
Second bases 10 SlkyaBLEESSY] Wioridesi Sudh)\edNmkeRah&llEtnhylbehlagdg ot

imted to, ertl g BELNER2UGh PRl LTSl cheridal NPT,

pyridine and subst pyri'di nes preferred, 30
First solvents suiR Beﬂﬁul@ﬂn cbher-*rtmo rhmsnﬁgulfomslt apleridpeand esent

i nvention include, hlgutugge %;g mixtuL‘leF]{.( & et hers such as

t et rahydr of ur an, oxane an aronatlc hydr ocar bons such as
t ol uene, benzene, 3 F%'hel%a’er?e§F§-9F’é% £9%) USRe 1R kB2 BEQSSFENat ed

aromatic 1S Jovention include, but are not limidéd t.o, allda;ldr wewabons

such as chl o 0ben&ene.ar kbPAEP A Se280aLE ero bk Cand Kb AR cbgeac ¢

am des such as N, N-di rret m xtures
t her eof . Preferr¢mtoxlde, alkali metal hydxides such as sodium hydride,

alkali metal hydroxides such as sodium hydroxide and
potassium hydroxide, alkaline earth metal hydroxides such
20 as calcium hydroxide, alkyl lithiums such as n-butyl-

lithium and s-butyllithium, aryl lithiums such as phenyl

lithium, alkaline earth metal C,-C,alkoxides, thallium(I)
C,-C,alkoxides, and thallium(I) hydroxide, and mixtures
therecf. DPreferred first bases include alkali metal

25 C,-Cialkoxides and alkali metal hydrides. Second bases
suitable for use in this invention include, but are not
limited to, tertiary amines such as tri{C,-C,alkyl)amines,
pyridine and substituted pyr:.dmes. with pyridine being
preferred.

30 First solvents suitable for use in the fluorinating
step of the present invention include, but are not
limited to, ethers such as tetrahydrofuran, dioxane and
the like, aromatic hydrocarbons such as toluene, benzene,
xylenes, mesitylene and the like, halogenated aromatic



first solvents include ethers with tetrahydrofuran being 5 nore preferred.

Second and third solvents (which may be the sane or different) suitable
for use in this invention include, but are not limted to,
Cerr]-Cerr]al cohols such as net hanol, et hanol and the Iike, and
ethers such as tetrahydrofuran, 10 dioxane and the |ike, and m xtures
thereof. Preferred second and third sor¥®nts include

Cerr]-Cerr]al cohols with met hanol bei ng nore preferred.

Fourth sol vents Syl WQ g&{s L@?’R rocar BefRkne, ﬂ'da,\f%%hganér@ﬂdnie,e but

are not limted tg; aronatlc uc s to n
xyl enes, mesi thhen caRth £ATROXY, KS agid Gﬂ@ &Feﬂ“%f H'Jg §ind ﬁr ocar bons
such as chl orobentemamidumrﬂbmembkanckﬁdwmixturn kehexepier sP nad

t et rahydr of ur an, F‘% ex22 L DOK Vi dtradiyadod it de Sosiigh as
N, N- di met hyl - 20 or mam acf?hgﬁglvdi éﬁ"62'11al ogenated al i phatic

hydr ocar bons sfchMeE¥ecRFS+Y59n carbon tetrachl oride and the |ike, and

acetonitrile, and m xtSeeund hmdeuhird solventsTiwhick san benthat e A0

'V“C'ngeaht he noxe' fgP %%Eeeqnbxhigrmveaﬁgbh ih¢lugd,V, and
erein Ar err rr re as desc

her ei nabove, provh’f&d 'i r;-ié'l'} eu Qs @gﬁ‘?‘h gsI‘F“ as ggggﬂe‘r t han

hydr ogen. etﬁhaol.l anp Aher Liks, oamblﬁttalwat such s kegrabydreofynam

|1 may be prepgred; oiﬁn% +ﬁ&§t6}1§t &fikbn EA&\miaca%arrtﬁexéaf 3omﬁsﬂ6m a

4-aryl - 3- oxobut anoate Q 6}4. 4 aéecaryco%ﬁléb jut ed

benzyl halide of Aasconf ant |t'.hird solve.nts nclude a ELOW

DI AGRAM | . methanol being more prefdxzed.
(V1) Fourth solvents suitable for use in the present
invention include, but are not limited to, axomatic

15 hydrocarbons such as toluene, henzene, xylenes,
mesitylene and the like, halogenated aromatic
hydrocarbons such as chlorobenzene, fluorobenzene and the
like, ethers such as tetrahydrofuran, dioxane and the
like, carboxylic acid amides such as N,N-dimethyl-

20 formamide and the like, halogenated aliphatic _
hydrocarbons such as chleoroform, carbon tetxachloride and
the like, and acetonitrile, and mixtures thereof.

The present invention also includes the novel
cowpounds represented by formulae II, III, IV, and V,

25 wherein Arxr, Ar,, R, Ri'and R, are as described
hereinabove, provided that in compounds of formula II R
is other than hydrogen.

Starting 4-aryl-3-oxobutanoate compounds of formula
IX may be prepared, as illustrated in Flow Diagram I, by

30 reacting a 4-aryl-3-oxobutanoate of formula VI with a

base and a substituted benzyl halide of formula VII.



[err] [err]

on) ' Preferred formula | fluorool efin conpounds whi ch may

be prepared by the process of this invention are those wherein 5 Ris
hydrogen and R err] is isopropyl or cyclopropyl, or R and Rl err]
are nethyl, or Rand R err] are taken togetllfgr W th t he carbon
atomto V\/m ch they are attached to forma cycl opropyl group;

Ar is phenyl optionally substituted with up to three 10 groups

i ndependent |y sel ected from hal ogen Cerr]-Cerr]al kyl
groups, (err]-Cerr]hal oal kyl groups, gerri-qerr]al koxy - groups
or CJerr]-{err]hal oal koxy groups; and Ar[err] is 3-phenoxyphenyl
optionally substituted with up to R five groups independently
sel ected from hal ogen 15 a rr’s, Cerr]-Cerr]al kyl groups,
Cerr]-Cerr]hal oal kyl groups, Ar c Rgrr] Cf err]al koxy groups or
Cerr]-Cerr]hal oal koxy groups, 03" bi phenyl optionally substituted
with up to five groups i nd ﬁendent 'y sel ected from hal ogen
-12- at ons, Jerr]-Cd er | kyl groups,

Cerr]-Cerr]hal oal kyl groups, Cerr]-Cerr]al koxy groups or
Cerr]-Cerr]hal oal koxy groups, &t Rgnzyl phenyl optionally

substituted with up to

from hal ogen

Basé %roUps i ndependent |y sel ect ed

(X = Cl, Br oxr I)

R R, CO,R,

1 F
A,
O
(IX)

Preferred formula I fluoroclefin compounds which way
be prepared by the process of this invention are those
wherein

5 R is hydrogen and R, is isopropyl or cyclopropyl, or R and

R, are methyl, or R and R, are taken together with

the carbon atom to which they are attached to form a

cyclopropyl group; -

Ar is phenyl optionally substituted with up to three
10 groups independently selected from halogen atoms,

C,-C.alkyl groups, €C,-Chaloalkyl groups, C,-Calkoxy

groups ox C,-Chalcalkoxy groups; and
Ar, is 3-phenoxyphenyl optionally substituted with up to

five groups independently selected from halogen
18 atoms, C,-C,alkyl groups, C,-Chaloalkyl groups,
C,-C,2lkoxy groups or C,-C/haloalkoxy groups,
3-biphenyl optionally substjituted with up to five
groups independently selected from halogen



5 - ' atons, Clerr]-Cferr]alkyl groups, Cferr]-{err]hal oal kyl

gr oups, Cerr]-Cerr]al koxy groups or

C err]=Cerr] hal oal koxy groups, or . 3-benzoyl phenyl optionally
substituted with up to _ five groups independently sel ected
from hal ogen at ons, C[err]-qerr]al kyl groups,
Cerr]-Cerr]hal oal kyl groups, 10 -12- Jerr]-derr]al koxy groups or

Cerr]-Cerr] hal oal koxy groups. - The process of the present
invention is particularly sef uy t §PaF abinA oaf kP eSSk

fl uorool efins of fornmu goﬂweérg%%l B%olﬂé Fc:/dr ogen and9RL§rr] S

i sopropyl or cyclopropyl, Gx=GBhkexygroups Orpf,s ?Jﬁég]ﬁ%hgf: B R and
Rlerr] are taken togetfidjendyliphenyl optionably caulistritatedh wbtivga hey are

attached to forma , onvl } ) Byl
4-f1 uor ophenyl, 4-(trifl LoFive s 8l Thaefeflachely, selbcbaa tfoh Halegeny

enyl. qQr 4:ethoxyphenyl;
and 20 Ar[err§ is 4-fl uor 8E808hMofAiady BTERPS: pﬁ}éﬁ&?&ﬁﬁiﬁyﬁ'.gr‘y@ps'
Preferred starting fornmul addcankeep foupe blec,-C halaadkaxyi grewps orP=r e
those wherein Rerr] is,Cl¢ " rl . BaOWoER o
u3?.] &%‘%{5 %ﬁﬁl@lo {:@t‘ﬂtha%.h% gubstitutdd P to

facilitate a further I pvention, .t he fqll.ow.ng
exanpl es are presented 25 EAVEGFPYRS Agdeprpdent SSES'SF':FFI E?IP;}ﬁlr? e%ore
specific  details ther azbmsThe -Seaieylofrohps) niefiiadoadkydl growes,
be deened "”ldﬁ ed by the .e?g@ﬁﬁoxp%r&ﬂﬁomaéﬁiﬁh@iéalﬁoxy grolpg. subj ect

matter defined in the clai . . i cularly 13-
EXAMPLE 1 PrEfy PFOCERS oPE Hihey present invention is particularly
1- (p- chl or opheny| nseful |£c eheopfepadation of pesticidal fluoroolefins of
oxo-[err]-(m phengémgyi WheEL PR’ Opanepr opi onat e [err]
R is hydrogen and R, is isopropyl or cyclopropyl, or R and
15 R, are methyl, or R and R, are taken together with

the carbon atom to which they are attached to form a
cyclopropyl group;
Ar is 4-chlorophenyl, 4-fluorophenyl, 4-(trifluoroc-
wmethoxy) phenyl or 4-ethoxyphenyl; and
20 A, is 4-fluoro-3-phenoxyphenyl or 3-phenoxyphenyl.
Preferxed starting formula II compounds of the
present invention are those wherein R, is C,-C,alkyl.
In order to facilitate a further understanding of
the invention, the following examples are presented
25 primarily for the purpose of illustrating more specific
details thereof. The scope of the invention should not
be deemed limited by the examples, but encompasses all of
the subject matter defined in the claims.



S - A 60% sodi um hydri de dispersion in oil (0.17 g, 4.3 mml) is

washed with hexanes, dried and dispersed in t et rahydr of uran. The
resultant mixture is cooled with an i ce-water bath, treated with a
solution of ethyl 1-(p- chl orophenyl) -[err]-oxo-[err]-

(m phenoxybenzyl) cycl opropane- 10 proplonaae (1.72 g, 3.84 mol ) in

t et rahydr of ur an, stirred at 0 [err]C f 532 hours, treated with a

sol ution of N-fl uoro- 3, 3-di met hyl - 2, 3-di hydr o- 1, 2- benzot hi azol -1, 1-
dioxide (1.10 g, 5.12 muol) in tetrahydrgiﬂmﬁngetlrred at O [err]C for
90 mnutes, stirred at roomtenperature TOr one hour, cooled in an

i ce-wat er bath quenchegephiitidh of EEL | g1 onophetivl)i-art Sliot Syl
acetate and water. The
organi ¢ phase i s RANCEIFE RRNRSNEN NSV EAOL . =t er and bri ne,
dried over anhydrous sodluntsulfate and concentrated in vacuo to obtain

a residue. Chromatog- raphy of the residue using silica gel and a 19:1

5 A 60% sodium hydride dispersion in oil (0.17 g, 4.3
mmol) is washed with hexanes, dried and dispersed in
tetrahydrofuran. The regultant mixture is cooled with an
ice~-water bath, treated with a solution of ethyl 1-(p-

chloropheriyl) -B-oxo-a- (m-phenoxybenzyl) cyclopropane-

10 propionate (1.72 g, 3.84 mmol) in tetrahydrofuran,
stirred at 0 °C for 4 hours, treated with a solution of
N-£fluoro-3,3-dimethyl-2,3-dihydro-1,2-benzothiazol-1,1-
dioxide (1.10 g, 5.12 mmol) in tetrahydrofuran, stirred
at 0 °C for 90 minutes, stirred at room temperature for

15 one hour, cooled in an ice-water bath, quenched with 10
mL of brine, and diluted with ethyl acetate and water.



5 héxanes/ethyl acetate solution gives the title product as |

colorless oil (1.25 g, 7099 which is identified by NMR spectral

anal ysi s. EXAMPLE 2 Preparation of
Et hyl 1-(p-chl orophenyl)-[err]-fluoro-[err]- 10 hydroxy-[err]-

(m phenoxybenzyl ) cycl opr opanepropi onate, 9:1 [RRSand SR to [R R and
S, S] ratio [errh4- Sodi um
bor ohydride (20 ng, 0.53 nmol) is added to a solution of ethyl 1-
(p-chl orophenyl) -[err]-fluoro-[err]-oxo-[err

phenoxybenzyl ) cyclT¥r 8FaRRls Ghageate QiﬂiF%ﬁ} 0"§5h$ﬁnﬁ9q“entiﬁﬁlﬂthQhoI at
O [err]C. The reasater andtbrrine,sdriedresarilanhydréus Gédium Gulifavs eand

treated with “ﬁterc&gfﬂl}atéqrin vacQQ”ﬁ?Qhﬁ?ﬁﬁd | Pa tQmQQhQEHg-

residue. A solution o eresrdue in e acetate 1s was
sequentially wt hz‘aphwaoértmd'elsﬁ.dne,ustnga(hdﬁea gehyahd ws 19edi um sul f at e,

and 5 Thexanes/ethyl acetate solution gives the title product as
a colorless oil (1.25 g, 70%) which is identified by NMR
spectral analysis.

EXAMPLE 2

a 1l 1-{(p~-chlor e =g-fluoroe-f-
10 == (M- b .z clopropanepropionat :
S and R R,R and & ratio
Coacaﬂs

ey
e e

Sodium borohydride (20 mg, 0.53 mmol) is added to a
solution of ethyl 1-(p-chlorophenyl)-a-fluoxo-p-oxo-a- (m-
15 phenoxybenzyl)cyclopropanepropionate (214 mg, 0.46 mmol)
in wethanol at 0 °C. The reaction mixture is stirred at
0 °C for 20 minutes, treated with water (2 mL), and
concentrated in vacuo to obtain a residue. A solution of

the residue in ethyl acetate is washed sequentially with
20 water and brine, dried over anhydrous sodium sulfate, and



concentrated in vacuo to give the title product as a colorless gum (224

ng, 100% which is found to have a 9:1 [RRSand SSR to [R R and S, S|
rati o by NVR spectral anal yses. EXAMPLE 3
Preparation of 1-(p-chlorophenyl)-[err]-fluoro-[err]-

hydr oxy-[err]-(m phenoxybenzyl ) cycl or opanepr oni oni ¢ aci d, 9:1 [R S and
SSRl to [R Rand S,§] ratio -15- f[err] - 10

Sodi um hydr oxi de solution (3 nL of a 1 M squtiOn) is added to a
solution of ethyl 1-(p-chlorophenyl)-[err]-

- hydr oxy- a- (mphemm#zysréyémoﬁ%ﬁe give %&lﬁﬂ&férﬂ%%%g‘ %:1 [R'S
?g(rjr]SCR] TLg [15R Rr g%gcj'liql%ongkm ra 43 ???gg, htth TEDEbub EE PO 810
overni ght, acidifi B S @S 1Rt:n é}i‘céﬂgrﬁt ra%%. %H% %éjél%raacll d, and

concentrated in vaanalysesabtain a residue. A solution of the resi due in
ethyl acetate is washed sequentially with water and brine, dried over

s

F, ,COH

o
=10
—_—
OH
cl .

10 Sodium hydroxide solution {3 mL of a 1 M solution)

is added to a solution of ethyl 1-(p-chlorophenyl)-a-

fluoro-p-hydroxy-a- (m-phenoxybenzyl) cyclopropane-
propionate having a 9:1 [R,S and S§,R] to [R,R and §.S]
ratio (224 mg, 0.48 mmol) in methanol at 0 °C. The

15 reaction mixture is stirred at room temperature
overnight, acidified to pH 1 with concentrated
hydrochioric acid, and concentrated in vacuo to obtain a
regidue. A solution of the residue in ethyl acetate is
washed sequentially with water and brine, dried over



anhydrous sodi um sul fate, concentrated in vacuo, diluted wi th di et hyl

et her and hexanes, and concentrated in vacuo to give the title product
as a white foam (210 ng, 100% which is identified by NWR spectral
anal ysi s. 5 EXAMPLE 4 Preparati on of

1- (p- Chl orophenyl )-1-[2-fluoro-3-(m
phenoxyphenyl ) propenyl ] cycl opropane, (9:1)-¥to0 E ratio

[err] p- Tol uenesul fonyl chloride (19.07 ny,
0.10 nmol ) is ed to solut n of , .
1- (p- chlorophenylfnﬁﬁg??“?lﬁ9 Bm[§¥i€Ata, concentrated in vacuo, diluted
- hydroxy-[err]-(m gReR o hhﬁ&f'ﬂﬂiQﬁ&aﬁaépp&micbmhdratedhmwaym 9:1
[RSand SR to [RRand S] ratio (20 ng

g, | di.ne (2
m.). The reactiontmi give é:l;es title product as a whit.e foamn%zlo Y{doq‘, (
which is identified by NMR spectral analysis.

S EXAMPLE 4
ratiog of 1-(p- roph =1-(2-fluore-3-
n en eyel opan 9:1) Z to. abio

ey - O
. CH: * S
OH N
cl o
+ H,c—©—sozc1 —_—
ZJ
J °

p-Toluenesulfonyl chloride (19.07 mg, 0.10 mmol) is

cl

10 added to a solution of 1-(p-chlorophenyl)-a-fluoro-p-
hydroxy-c- (m-phenoxybenzyl) cyclopropanepropionic acid
having a 9:1 {R,S and §,R} to [R,R and S,S] ratio (20 mg,
0.05 mmol) in pyridine (2 wL). The reaction mixture is
heated to 60 °C and poured into water.. The agueous

1S mixture is extracted with diethyl ether. The organic
extracts are combined, washed sequentially with 2 N



heated to 60 [err]C and poured into water. The aqueous 15 mi xture is

extracted with diethyl ether. The organic extracts are conbi ned, washed
sequentially with 2 N -17-

hydrochl oric acid, water, 10% sodi um hydrogen carbonate sol ution and
brine, dried over anhydrous sodi um sul fate, and concentrated in vacuo
to give the title product as a col orles§ Oil (18 ng, 1009 which is
found to have a 9:1 5 Z to E ratio by NWR spectral anal yses.

EXAVPLE 5 JyRORRIEELE sl WELRY! oo ol ARG cabtihaty r oxy-
[err] ure Qf  zI nc dust

et hyl
bronbacetate (6.5 ?&1“@8“33'%’5 nea g dried Q¥R &éﬁ?‘l’? sodiven Tlrhte
cycl opr opanecar boﬂﬁdondmﬁﬂ&éli gn Sﬁcdomm@iventhelunﬁha produstsasraed at

70 [err]Cfor 45 m q Sess o1 e(dlsvwmtgr,1 ?80*) which is found to have a 9:1°
5 ZtoE ratio by NMR spactral analyses.

EXAMPLE 5
ar 1~ (p-chlo -0~ oxXy=

ionate

H
+ BrCH,CO,C.H. + &2n

0
cl
> cozcsz
. OH
cl
10 A mixture of zinc dust (4.0 g, 61.2 mmol), ethyl

bromoacetate (6.5 mL, 58.3 mmol) and 1-(p-chlorophenyl) -
cyclopropanecarboxaldehyde (10.0 g, 55.4 mmol) in toluene
ig gtirred at 70 °C for as minutes, cooled with an ice-
water bath, treated with 100 mL of 10% sulfuric acid,

15 stirred at room temperature for one hour, and diluted
with ethyl acetate. The organic phase is separated,
washed sequentially with 10% sulfuric acid, water, 10%
sodium hydrogen carbonate solution and brine,. dried over
anhydrous sodium sulfate, and concentrated in vacuo to

20 obtain an oil. Chromatography of the oil using silica
gel and a 9:1 to 7:3 hexanes/e't.hyl acetate gradient gives



wat €r bath, treated with 100 nL of 10% sul furic acid, 15 stirred at room

tenperature for one hour, and dil uted with ethyl acetate. The organic
phase i s separated, washed sequentially with 10% sul furic acid, water
10% sodi um hydrogen carbonate solution and brine, dried over

anhydrous sodium sul fate, and concentrated in vacuo to 20 obtain an oil.
Chr omat ogr aphy of the oil using silica 98- and a 9:1 to 7:3

hexanes/ et hyl acetate gradient gives the title product as a
. o .

anal yses,  \cheeséleprhict as propfriiass 85 GIGER Pten,

Et hyl 1-(p-chl or opteedyencified -hy ®MRcgpecpral analyspsonat e [err]

A sol ution of ethyl 1-(p-chlorophenyl) -[err]-hydroxy-
cycl opropanepropionate (7.9 g, 29.4 ”nnlk;SBEQELEEthyl'

Co,C,H,

cl

COzC=Hs

Ccl

A solgtion of ethyl 1-(p-chlorophenyi)-p-hydroxy-

cyclopropanepropionate (7.9 g, 29.4 mmol) and 4-methyl-
morpholine N-oxide (14.0 g, 120 mmol) in acetonitrile

10 cohtaining 30 4A molecular sieves is stirred at zroom
temperature for 20 minutes, treated with tetrapropyl-
ammonium perruthenate (0.8 g, 2.3 mmol), stixred for two
hours while maintaining the reaction mixturs temperature
at room temperature with an ice-water bath, diluted with

15 diethyl ether, filtered through diatomaceous earth, and
concentrated in vacuo to obtain a residue. A soluction of
the residue in diethyl ethexr is washed sequentially with
water, 5% sulfuric acid, water and brine, dried over
anhydrous sodium sulfate, and concentrated in vacuo toO

20 obtain a dark oil. Chromatography of the oil using
silica gel and a 1:19 to 3:17 ethyl acetate/hexanes



mor phol i ne N-oxide (14. 0 g, 120 nmol) in acetonitrile 10 containing 30

4fLerr] nolecular sieves is stirred at room tenperature for 20 m nutes,
treated with tetrapropyl - anmoni um perrut henate (0.8 g, 2.3 nmol),
stirred for two hours while maintaining the reaction m xture
tenperature at roomtenperature with an ice-water bath, diluted with 15
diethyl ether, filtered through di atomaceott¥-earth, and concentrated in
vacuo to obtain a residue. A solution of the residue in diethyl et her

I s washed sequent qﬂé 5°os fur I C_.acCi f brine,
dried over S I&I}g gbﬁ?ﬁrﬁ‘*ﬁxﬁ&?ﬁ p’é‘?\ Fodei P %ovmlr%‘\/ to 20

obtain a dark oi I “ GhiSendbblrepigh ds ﬁ-denbifi%thgNMR speduxad gel and a
1:19 to 3:17 et hyinaaaiedt €/ hexanes

-19- gradient gives the title product as a pale yellow oil (4.3 g,
55% which is identified by NVWR spectral ° anal yses.
EXAMPLE 7 5 Preparati on of EthyEXAMPLE 7

1- (p-chl orophenyl)-[err]-oxo-[err]-
(n}phenoxybenzyl)cyclopropaneproplonate

[err] Bxevaration of Ethyl 1-(p-chiorcohenyl)-f-oxo-a-
- en ralopropan ionate

CO,C,H, + NaOC,H & +
c1

OO0 —

0,C,H,
v}
HSAY
0
Cl- _
A mixture of sgodium (0.31 g, 13.5 mmol) in ethanol
(90 mL) is stirred at room temperature until the sodium

10 dissolves. The resultant solution is heated to 70 °C,
treated dropwise with a solution of ethyl 2- (p-chloro-

phenyl) -p-oxacyclopropanepropionate (3.4 g, 12.8 mmol) in

ethanol, stirred at 70 °C for one hour, treated dropwise

with a solution of a-bromo-m-tolyl phenyl ether (4.0 g.
15 15.2 mmol) in ethanol, stirred at reflux ovexnight,



A mixture of sodium (0.31 g, 13.5 nmmol) in ethanol (90 nmL) is stirred
at roomtenperature until the sodium 10 dissolves. The resultant solution

is heated to 70 [err]C, treated dropwi se with a solution of ethyl 1-
(p-chl oro- phenyl )-[err]-oxocycl opropanepropionate (3.4 g, 12.8 mol)
in ethanol, stirred at 70 [err]C for one hour, treated dropw se

with a solution of a-bronb-mtolyl phenyl et2¢er (4.0 g, 15 15.2 mmol) in
et hanol, stirred at reflux overnight, '

- 20- stirred at_romt erature for two, days nd concentrated in
vacuo to obtain a éte%’ior(? e?gggg%'f‘ Lﬁqmgﬁraﬁure %%e)é?'gs?iﬁﬁ%‘ iaﬁ'&;t hyl acetate is
washed sequenti al | gondengratedair rvacudite cobtairhpdregiduear Foselationuef on
and brine, 5 dried over hydr o odium sul fate.,and concent ed. |
-vacuo to obtain anﬂ%ﬁ }ﬁeséﬁ% it pe&?yzh?c ﬁﬁ%é"f'o?'lﬂﬁg‘?nseque%%lﬁigg g%fgand a
19: 1 hexanes/ et hy|waksat,al8% sepdium hydroges ccantionatet selyfiamn endgbrane,

col Frl ess oi |l (. 2rihd 994 anhydiicus bédidlenhilifatd, bindMdndentebtal in
anal ysi s.
y _ _ vacuo to obtain an oil. Chromatography of the oil using

silica gel and a 19:1 hexanes/ethyl acetate solution
gives the title product as a colorless oil (5.24 g, 92%)
which is identified by NMR spectral analysis.

10



CLAI'MS 1. A process for the preparation of a fluoroolefin conpound
havi ng the structural fornula |

[err] () wherein R is hydrogen or
Cerr]-Cerr]alkyl, and Rerr] is (Jerr]-Cerr]alkyl,

Cerr]-Cerr]hal oal kyl or cyclopropyl, or Rand R err] are taken
together with the carbon atomto which they are attached to forma
cycl opropyl group; Ar is phenyl optionally substituted with up to three
groups i ndependent |y sel ected frof#khal ogen at ons,
Cerr]-Cerr]al kyl groups, C[err]-Cerr]hal oal kyl groups,

Clerr]-Cerr]al koxy groups or (Jerr]-C err]pedne koxy groups, or 1-
or 2-naphthyl optionally substituted with up to t hree groups
i ndependent |y sel ected from hal ogen 5, CJerr]-Cerr]al kyI

groups, Jerr]-d err]halloal kil pyecesgss for the preparqq:ié}n( Pfcpefipar

groups or Clerr] - &k (}J&ﬂdoﬁmﬁy CH® WtFuchukal r fodmulzhanoxyphenyl
optionally substituted with up to five groups i ndependently
sel ected from hal ogen -atons,
Cerr]-Cerr]hal oal kyl groups, efr]-gerr]al koxy groups or
Cerr]-Cerr]hal oal koxy groups, fSpal |y substituted with
up to five groups i ndependent |y sel ected from hal ogen at ons.
Clerr]-Cerr]al kyl groups, Cerr]-Cerr]hal ea)kyl groups,

Cerr]-Cerr]al koxy groups or C[err] d err] hal oal koxy groups,

-22-

rrp-Cerr]al kyl groups,

wherein

R is hydrogen or C;-Cjalkyl, and

Ry is C3-Cqalkyl, Cyj-Cshaloalkyl or cyclopropyl, or R and Ry

are taken together with the carbon atom to which they
are attached to form a cyclopropyl group;

Ar is pi'lenyl optionally substituted with up to three groups
independently selected from halogen atoms,
C;-Cqalkyl groups, C;-Cghaloalkyl groups,
C;-Cqalkoxy groups or Ci~Cghaloalkoxy groups, Or

1- or 2-naphthyl optionally substituted with up to
three groups independently selected from halogen
atoms, Ci-Ceqalkyl groups, Ci-Cghaloalkyl groups,
C,-Cqalkoxy groups or Ci-Cihaloalkoxy groups;

Ar, is phenoxyphenyl optionally substituted with up to five
groupe independently selected from halogen
atoms, Cy-Cqalkyl groups, Ci-Cshaloalkyl groups,
C;-C¢alkoxy groups or C;-Cghaloalkoxy groups,

biphenyl opticnally substituted with up to five groups
independently selected from halogen atoms.
C,-C4alkyl groups, C;-Cghaloalkyl groups,
C,-Cqalkoxy groups or C;-Cghaloalkoxy groups,

) O R



benzyl phenyl optionally substituted with up to five | groups

I ndependently sel ected from hal ogen : atoms, (err]-Clerr]alkyl
groups, (err]-derr]hal oal kyl groups, Cerr]-derr]al koxy
groups or CJerr]-{err]hal oal koxy groups, or benzoyl phenyl optionally
substituted with up to five groups i ndependently selected from
hal ogen atons, Cerr]-Cerr]al kyl groups, (err]-err]hal oal kyl
gr oups, Cerr]-Cerr]al koxy groups Qr Cerr]-{ err]hal oal koxy
groups; and the configuration of the grofps ArCRR[err]- and

-CH err]Ar[err] about the double bond is predomnantly mutually trans,

whi ch process conpri ses a) fluorinating a 4-aryl-3-0x0-2-(substituted

ngﬂ" ) but anoat e CO'”pounQeHé’yiﬁl‘ibMeoﬁ%i?ﬁ&ﬁﬁ\'/\sﬁ%{rﬁzﬁghi‘e?vrvitl'ia Sup to five
Clerr]-Cerr]al kyl and Ar, Ar{eMRS iﬁdal(iﬁné{%‘?]ﬁ'j sgﬁgcagRéd ‘Lq‘i’?é(?géﬁove in
the presence of a first base atomisor @uaCsRlivll gRowbsior-Sabxboalkyulgroupat ed

benzyl ) but anoat e conpound havgag,& o8} rﬁ‘i%bﬁabrf@f@héléﬂkoxy roups, O
[err] (rrn) wherein Ar, Ar[erﬁ, 5 .
Rlerr] and Rlerr] are asP®RZeyiphepyipgpkionally substituted with up to five

groups independently selected from halogen
atoms, C;~Cjalkyl groups, Ci;-Cihaloalkyl groups,
C;-Cqalkoxy groups or Ci-Cihaloalkoxy groups;
and
the configuration of the grbups ArCRR;- and -CHzAr; abouc
the double bond is predominantly mutually trans,
which process comprises _
a) fluori_nating a d-aryl-3-oxo-2-(substituted
benzyl)butanoate compound having the structural formula II

R R COR,

Ar
A t
O

(IT)

wherein R; 1s C;-Cgalkyl and Ar, Arj, R and R; are as
described above in the presence of a first base to form a
4-aryl-2-fluoro-3-oxo-2-(substituted benzyl)butancate
compound having the structural formula III

R A/ E COR,

Ay
Ar % 1

o
(III)

wherein Ax, Ary, R, R; and R, are as described above;

R

A



- 23- b) reducing the forrmula II1l-conpound to forma 4-aryl -

2-fl uor o- 3- hydr oxy- 2- (substituted benzyl)but anoate conpound havi ng the
structural fornula IV [err]

(1v) wherein-Ar, Ar[err], R ‘Rerr] and Rlerr] are as descri bed above and
the configuration of the groups ArCRRerr] CH OH)- and
-CF(CJerr]Rerr])CHerr]Ar[err] attached to the bond | abelled "a" is
predom nantly R, 'S or SR or a mi xture thereof;_ 3 c) saponi fying the
formula IV compound to forma 4- aryl-2-fluoro-3-hydroxy-2-(substituted
benzyl ) but anoi c acid co und_having the structural fornula V

[err] (V)  wherein APB AFeRRGing %h&n§°ﬁf"é}?' 1Ly compopnd t9 fa¥m, o $s 28Ky~
t he configuration of2<flaocgoedssydrdipR2en subit {dtedabenzyl) butanocate compound

-CF CH t belled "a" i
prec(jg% ﬁ;:\%m R,[ gr {)]rrég[l-i{ﬁg: L%éré%ﬁeggg‘?%%ya © g) rgacltisng t he

formula V conpound with a sulfonyl halide_c ound and a second base.

2. The process according to claim1 wheFefh & ffiar st base is selected
fromthe group consisting of an al kali qEl e, an al kaline earth
netal hydroxi de, o

OH
{1V

wherein Ar, Ar;, R, Ry and R; are as described above and the
configuration of the groups ArCRR;CH(OH)- and-
«CF (COzR;) CH;Ar, attached to the bond labelled *a* is
predominantly R,S or S,R or a mixture thereof;

¢c) saponifying the formula IV compound to form a 4-
aryl-2-£fluoro-3-hydroxy-2-(substituted benzyl)butanoic acid
compound having the structural formula V

R R F COH.
Ar a2 AI..I
OH

(V)

wherein Ar, Ar,, R and R, are as described above and the
configuration of the groups ArCRR;CH(OH)- and
-CF (CO;H) CHAT; attached to the bond labelled "a” is
predominantly R,S or S,R or a mixture thereof; and

d) reacting the formula Vv compound with a sulfonyl
halide compound and a second base.

2. The process according to claim 1 wherein the

firsct base is selected from the group consisting of an
alkali metal hydroxide, an alkaline earth metal hydroxide,

R

T



-24- " -an alkali metal Cerr]-Cerr]al koxide, an alkaline earth netal
C[err] Cerr]al koxide, a thalliun(l) Cerr]-Cerr]al koxide, thalliun(l)
hydr oxi de, an al kali metal hydride, an alkyl lithiumand an aryl lithium
and the second base is a tertiary am ne selected fromthe group consisting
of atri- ((err]-Cerr]alkyl)amne, pyridine and a substituted pyridine.
3. The process according to claim1l or 2 wherein said fluorinating step
conprises reacting the forrmula Il conpound with a fluorinating agent

sel ected fromthe group consisting of fluorir@4-di ethyl am nosul fur
trifluoride, 1- fluoro-4-hydroxy-1, 4-di azoni abicycl o[ 2. 2. 2] oct ane

bi s(tetrafl uoroboragg) an&ii wmyéaﬂbgalmskmél dinalxntiakl saresikegat e,
N-f | uor obenzenesul f

D o et oo freslRoxlas, R ithaltiun ) GrSepkkonide . FHRIAIR(E)

oxat hi azi none di oxi Hegdroxide, ah alkabb mettale swdzdder damgallqr]arlylthdemoand an
claims 1 to 3 where a Ciy t Ia 1]
conmpound with a redhg}’fgl;?{ﬁgp P ?ﬁg%romtﬁagﬁrgﬁa&c%ér% Tsal?'?ng 0
borohydri de, a subsBPLEEERA J1PM ﬁbﬁ]ﬁ?@ﬁ?(ﬁ?nﬁiﬁt& gnPhuntri-

Cerr]-Cerr]al koxi def{-salkylChming alpyridine camd ex substhydtedepyr idirte
presence of a noble netal catalyst. 5. The process according to any
one of clains 1 to 4 wherein said saponifying step conprises reacting,the
fornula |V compound with3a b&he pspeessrdqdingetgr eldin dnAxsid Wheseian

al kali netal carbongagd frucdilpalling seép fbdi@ﬂlsegafb&@@ixﬁ; m Fokeahlanet al

hydr oxi de, an al kal i.ne _earth . taI dr oxi.de kal

C[err] d err] al koxi GRIPRAS f PTHIGhA éf ge[!raer ﬁrl?&(tgg group
thal liun(l) car bonacensasttim quurfé-uyrtl[l@x rc]:-e@[!wapam o mfﬂharﬁﬂerr(l-)
hydr oxi de. fluoro-4-hydroxy-1, 4-diazoniabicyclo(2.2.2]octane

bis(tetraflucxroborate), N-fluoropyridinium pyridine
heptafluorodiborate, N-fluorobenzenesulfonimide, N-fluoro-
3, 3-dimethyl-2, 3-dihydro-1, 2-benzothiazol-1, 1-dioxide and
an N-fluoro oxathiazinone dioxide. '

4. The process according to any one of claims 1 co
3 wherein said reducing step comprises reacting the formula
III compound with a reducing agent selected from the group
consisting of a borohydfide, a substituted aluminum
hydride, an aluminum Cj-Cgalkoxide/C;-Cgalcohol complex and
hydrogen in the presence of a noble metal catalyst.

S. The process according to any one of claims 1 to
4 wherein said saponifying step comprises reacting the
formula IV compound with a base selected from the group-
consisting of an alkali metal carbonate, an alkaline earth
metal carbonate, an alkali metal hydroxide, an alkaline
earth metal hydroxide, an alkali metal C;-Cgalkoxide, an
alkaline earth metal C;~Cgalkoxide, thallium(I) carbonate,
a thallium(I) C;-Csalkoxide and thallium(I) hydroxide.

* [+ L M s *



- 25- 6, The process according to any one of clainms 1 to 5 wherein
t he sul fonyl halide conpound is selected fromthe group consisting of an

al kyl sul fonyl chloride and an aryl sul fonyl chloride. 7. The process
according to any one of clainms 1 to 6 wherein R is hydrogen and
Rlerr] is isopropyl or cyclopropyl, or R and Rlerr] are nethyl, or R
and R err] are taken together with the- carbon atomto which they are
attached to forma cycl opropyl group; Ar is phenyl optionally
substituted with up to three groups i nd@pendent |y sel ected from

hal ogen atonms, Cerr]-Cerr]alkyl groups, Cferr]-Cerr]hal oal kyl

%rfups] q erg] ﬁ[err] al kogy gr'm-pﬁre&es. accdzidihg Lt@[fﬁf]&ﬂé QF EQ%YmE DURS;
ryerr is pnenoxypnen (0] I ona e W

five groups i ndepeng ‘F?E?{F’gh aaiwwfﬁ&%}é%n“mpmﬁ ! s&’ﬁ&ﬁﬁed from the
Clerr]-Clerr]al kyl groupssorgistingCherad ralikydisk}fogybuphloride and an
Cerr] - err] al koxyagy puipeedtiyCkRibkagd er r] hal oal koxy groups,

3- bi phenyl optionally substi tut ed wth up to five groups

i ndependent |y sel ected from hal ogen : atoms, (err]-(err]alkyl
groups, (err]-( er?}] hal i lpriocgseupscording to any Ghme rdf laimpall kbayé
groups or Cerr]-Cerr] Wé}_zgllﬁoxy groups ~ 3-benzyl phenyl optionally
substituted with uptofl s ind pendenti selected fro
hal ogen hY&r(,ﬂgF}‘ &nd Ry k’;FFpé'PBME or CF¥F ‘%/pre[péf r] R4l Bad
groups, C[ er r},- §rer nétikloxyrgRoand Ryaxd darakenCkogethert cmltlmxyxe

groups, or 3 benzovd gy bR LoNaldoh IAP! hHU! Stk gida VB £8rhi4°

groups i ndependently selecte rom

Clerr]-Cerr]al kyl gr ouﬁ@’Clqpé’PP}’l@%‘P\il}hal oal kyl groups,

J err]-d err] al koxyagris pheny1Chpt Londl By rdubak2eLked ywitito wps xoaaﬁreé afrdupss

Qerr]-qerr]alkyl. independently selected from halogen atoms, Ci;-Csalkyl
groups, Ci;-Cghalocalkyl groups,C;-Csalkoxy groups ox
Ci=-Cgqhaloalkoxy groups;

Ar, is 3-phenoxyphenyl optionally substituted with up tc
five groups independently selected from halogen
atoms, C3-Cgalkyl groups, C;-Cshaloalkyl groups,
Ci1-Cqalkoxy groups or Ci-Cihaloalkoxy groups,

3-biphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;~Csgalkyl groups, C;-Cjhaloalkyl groups,
Ci1-Cialkoxy groups or C;-Cjhaloalkoxy groups,

3-benzylphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;-Cialkyl groups, C;-Cghaloalkyl groups,
Ci;-Cqalkoxy groups or C;-Cghaloalkoxy groups, or

Jd-benzoylphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, Ci-Cqalkyl groups, C;-Cshaloalkyl groups,
C1-Cqalkoxy groups or C;-Cihaloalkoxy groups: and

Ry is C;-Ccalkyl. '

A



8. The process according to claim7 wherein Ar is 4-chl orophenyl,

4-fl uorophenyl, 4-(trifl uoronethoxy) phenyl or 4-ethoxyphenyl; and Ar[err]

i s 4-fluoro-3-phenoxyphenyl or 3-phenoxyphenyl . 9. A process
according to claim7 or 8 wherein: the second base is a tertiary
am ne sel ected fromthe group consisting of a

tri(derr]-Cerr]al kyl)am ne, pyridine and a substituted pyridine;
said fluorinating step conprises reacting the,._ formula Il conpound with
at | east about one nol ar equi val ent of azfsl uorinating agent selected
fromthe group consisting of fluorine, diethylam nosulfur

trifluoride, 1-fluoro-4-fydrokye PRRes,8RFerding ToyLLainqf Jherain. Ax,ds

bi s(tetrafl uor obor at4exhlorophéhyl ud-Elybrdphényd pyu-i(diriluoromethoxy) phenyl
hept af | uor odi bor at e, - en esul | 1A —a_

NeT 1 or o3, 3- i met hyle. 4 geRoxrHRRATARATRL, {6 Rakbros) ghanomaphenyl ox
N-fl uoro oxat hilaPheBREYBER®PY e, in the presence of at | east about
one nol ar equivalent of the first base, which is selected fromthe

yar o o, an | alkal P ot AIPRgeee) eepBY Sl 50 e B G Sl (T 7

met al Jerr]-d err] al koxtke secondabhsenis Ja ¢estipry] aninelsedecsed
thal | iun(l) hydr oxi geomathé|dedup @Bhaistil icfea 8pi o¢i0alky) atine,

and an aryl lithium in the.presence of first .§0lvent, at a
tenperature in the appr oX¥h& %n?aﬂ{ﬁﬁaoisugsntuiﬁad[ QP'F]latn?b 100[err] C,

sai d reducing step conprises saittilvgrinating stiepr gomprises coapanking wheh at
| east one nol ar equirs#ETd Bf @@dﬁalmm%nueagtes&&& fdri@mmohargr oup

R A G S T L RN A O T
hydrogen in. the presencegobup cordistingabf fluorine, diethylaminosulfur
trifluoride, l-fluoro-4-hydroxy-1,4-diazonia-
bicyclol2.2.2]octane bis(tetrafluorchorate),
N-fluoropyridinium pyridine heptafluorodiborate,
N-fluorobenzenesulfonimide, N-fluoro-3,3-dimethyl-2,3-~
dihydro-1,2-benzothiazeol-1,1~-dioxide and an N-fluoro
oxathiazinone dioxide, in the presence of at least
about one molar equivalent of the first base, which is
selected from the group consisting of an alkali metal
hydroxide, an alkaline earth metal hydroxide, an
‘alkali metal C;-Csalkoxide, an alkaline earth metal
Ci;-Cgalkoxide, a thallium(I) C;-Cg¢alkoxide, thallium(IX)
hydroxide, an alkali metal hydride, an alkyl lithium
and an aryl lithium, in the presence of a first '
solvent, at a temperature in the approximate range of
-15°C ko 100°C;
said reducing step comprises reacting the
formula III compound with at least one molar
equivalent of a reducing agent selected from the group
- consisting of a borohydride, a substituted aluminum
hydride, an aluminum C;-Cg¢alkoxide/C;-Cgalcohol
complex, and hydrogen in the presence of a noble matal

I
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-27- catalyst, at a tenperature in the approxi mate range of
-50[err]Cto 80[err]C, in the presence of a second sol vent; sai d
saponi fying step conprises reacting the formula IV conpound with at

| east about one nol ar equi val ent of a base selected fromthe group
consisting of an alkali netal carbonate, an al kaline earth netal
carbonate, an alkali netal hydroxide, an al kal i ne earth netal

hydr oxi de, an al kali netal derr] -C[err%al koxi de, an al kaline earth
metal Cerr]-(err]al koxi de, thal liunm(T¥/Ttarbonate, a thalliun(l)
Cerr]-Cerr]al koxi de and - thallium(l) hydroxide, followed by at | east
about one nol ar epatadiyet af arcagpedatureain dilperrppurczimate hwange of

approxi mate range of -1y ke 80° G081 ithe ﬁ'resé:k@a e acseeond soDfere i hird
sol vent; and sai d rﬁggct ion wth the sul fonlyl hal i de corrp%md
incl udes at |east about oneSAofafaReM: VNG FCEP cOMPrisas FeaRLing Fhele

conpound sel ected fromfidrujaoly compowrdnwishi ay Ddasan aboky| snefooldr
chloride and an ar \ﬁ'\yaflgﬂ lof['al gfa{seesefg i émlstthgngﬁgygar :

equi val ent of a second se aglid, a nEera ure In pﬁ;oxi mat e
range of O[err]C to 13CORSipEingof An alkalj meehtcarbonatgy  an abfalihe
10. A process for the prard setad edrborateor anl £1k4lic egealntydeykide ! kh

ﬁtrUCt ural formula | ell]%rl'n’a eart-ah metal hydroxide, an a(lkllli Xl\@@éfi nRis
ydr ogen or C[err]-C[erc'[_(a: f/k’ %n Lkali rh 1 oo
1-Cgalkoxide, an alkaline earth metal C;-Cgalkoxide,
thallium(X) carbonate, a thallium(I) Cj-Cg¢alkoxide and
thallium{I) hydroxide, followed by at least about one
molar equivalent of an acid, at a temperature in the
approximate range of -15°C to 80°C, in the presence
of a third solvent; and

said reaction with the sulfonyl halide compound
includes at least about one molar equivalent of a
sulfonyl halide compound selected from the group
consisting of an alkyisulfonyl chloride and an
arylsulfonyl chloride, and at least one molar
equivalent of a second base acid, at a temperature in
the approximate range of 0°C to 130°C, in the

presence of a fourth solvent.

10. A process for the preparation of a fluorocolefin
compound having the structural formula I

R1 F
Ar 1

wherein
R is hydrogen or C;-Cialkyl, and

QLT



-28- Rlerr] is (err]-Cerr]alkyl, (err]-(err]hal oal kyl or cycl opropyl,

or- R and R err] are taken together with the carbon atomto which they
are attached to forma cycl opropyl group; Ar is phenyl optionally
substituted with up to five groups i ndependent|ly sel ected from
hal ogen at ons, Cerr]-Cerr]al kyl groups,

Cerr]-Cerr]hal oal kyl groups, Cerr]-Cerr]al koxy groups or
Cerr]-derr]hal oal koxy groups, or 1- or,.2-naphthyl optionally
substituted with up to t hree grouag i ndependent|ly sel ected from

hal ogen atons, (Cerr]-Cerr]alkyl groups,
Clerr]-derr] hal oal RyligyCoaBealkyl, C€1-Cihalogilkyl|ox@QLCREREY} - BB AR Ry

Jerr]-Clerr]hal oal koxy SF@uRken tbgéther &,ﬁmﬁéyebﬁwﬁ &8 @Akhich they
substituted with uptoflve dfntlc}/ selectedfrom

hal ogen at on¥® @thached) ko, ‘g’f’%#)

Clerr]-( err] hal oal Ayl igrphqnyl optionally su.m[mlt].ltégewit}lalumxp fivepgroups
(err]-(err]hal oal koxy gr OUFiﬁxd endeaa@i*’@élﬂct@ﬁt 3o |111:¥1 aebmked W th
e

up to five groups n

%{ I r o en atoms
Cerr]-derr]al kyl groups, C[qér Ta%y rg]rﬁéf Bal kyT+4 §?§)
Clerr]-Cferr]al koxy groups orC;eLonYRoxy @rohhal ml%&@hgl@nkl@xy groups, or

benzyl phenyl optionally fuﬁ t?xtagﬂtm(i I’bﬂsﬁiotn%ﬂ?vﬁubsatut a gf_g[‘o gs

I ndependent|ly selected fro err
groups, (err]-derr]hal oal kﬂhr@eoGEguPS :Lndependenq.)gﬁ?l%q’ ]fapmoh9logen

groups or ([err]-( err] hal oaldtamng, gCoehalkel groups.benzOhalloalkylogrompsy | y

palogen T P o Sifeio S &“"@"@”ﬁ“ ]b%? EFpRBrLaicy
gr oups, Arers P?‘YB'P% Q?rtéeﬁ uEed, V1ER | B S et
PO A ook wicu i e aow it
whi E:ﬁr{o]r ocess conprises react] r?ﬁs' QQ S %F_Rgf wdrwBC%yg%ﬁ ay?gugﬁu?u't ed
benzyl ) but anoi ¢ aci d corrpoun&lhgﬁﬂ‘@’@fhérg’elpﬁc@%r‘-‘a.l"cilibﬂfﬁﬂld‘oe‘y groups,
biphenyl optionally substituted with up to five groups
independently selected from halogen atoms.
C1-Csalkyl groups, Ci-Cjhaloalkyl groups,
C;-Cjalkoxy groups or Ci;-Cshaloalkoxy groups,
benzylphenyl optionally substituted with up to five
groups independently selacted from halogen
atoms, C;-Cjalkyl groups, Ci-~Cshaloalkyl groups,
C;-Cqalkoxy groups or €;-Cihaloalkoxy groups, or
benzoylphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;-Cjalkyl groups, Ci-Cghaloalkyl groups,
C1-Cqalkoxy groups or Ci-Cqhaloalkoxy groups;
and
the configuration of the groups ArCRR;- and -CHpAr; about
the double bhond is predominantly mutually trans,
which process comprises
reacting a 4-aryl-2-fluoro-3-hydroxy-2-({substituted
benzyl)butanoic acid compound having the structural formula
v

* c L M S *



-29-° [err] (V)
wherein Ar, Ar[err], Rand R err] are as descri bed above and the
configuration of the groups ArCRRerr] CH(OH)- and

-CF(Cerr]HCH err]ARerr] attached to the bond | abelled "a" is

predom nantly R S or SSRor a mxture thereof with a sulfonyl halide
conpound and a base. 11. The process according to claim 10 wherein
the sul fonyl halide conpound is selected frogythe group consisting of an
al kyl sul fonyl chloride and an aryl sul fonyl chforide, and the base is a
tertiary amne. . 12. A process for the preparation of a fluoroolefin
conpound having the structural fornula I [err]
() wherein Ris hydrogen or Clerr]-CJerr]alkyl, and Rerr] is
Clerr]-(err]alkyl, C(ferr]-(err]hal oal Kl Rop ngkopropyl, or Rand R err]
are taken together with the carbon atom t¥ WaMCh’ ey are attached to
forma cycl opropyl group; Ar is phenyl stbstituted with up to

t hree groups i ndependent |y sel ecphgd from hal ogen at ons,

(v)

wherein Ar, Ar, R and R, are as described above and the
conf{guration of the groups ArCRR;CH(OH)- and

-CF (CO2H)CH2AR; attached to the bond labelled *a" is
predominantly R.S or S,R or a mixture thereof with a
sul fonyl halide compound and a base.

11. The process according to claim 10 wherein the
sulfonyl halide compound is selected from the group
consisting of an alkylsulfonyl chloride and an arylsulfonyl

chloride, and the base is a tertiary amine.

12. A prodess for the preparation of a fluoroolefin
compound having the structural formula I

m
ar o~ rl

wherein
"R is hydrogen or C;-Csalkyl, and _

R; is C;-Cjalkyl, C;-Cqhaloalkyl or cyclopropyl, or R and R,
are taken together with the carbon atom te which they
are attached to form a cyclopropyl group;

Ar is phenyl optionally substituted with up to three groups

independently selected from halogen atoms,

T



-30-° Clerr]-Clerr]al kyl groups, Cferr]-Cerr]hal oal kyl groups,
derr]-derr]al koxy groups or (Jerr]-Clerr] hal oal koxy groups, or 1-

or 2-naphthyl optionally substituted with up to t hree groups
i ndependent |y sel ected from hal ogen atons, (err]-Cerr]alkyl
groups, (err]-Cerr]hal oal kyl groups, Cerr]-Cerr]al koxy

groups or (err]-Cerr]hal oal koxy groups; Ar[err] is phenoxyphenyl
optionally substituted with up to five groups i ndependently

sel ected from hal ogen atoms, Jerff-Cerrlal kyl groups,

Cerr]-Cerr]hal oal kyl groups, Cerr]-(err]alkoxy groups or

Jerr]-Cerr] hal oal koxy grough-Cealkyloigyoungi GpCabaled 9EOCMPEred with

up to five groups c;La?m@BQe hblﬁpﬁl%:?(d;edma(mﬂmbcqggﬂoabmﬂﬁor
- al oa

- | kyl : I .
Gleorr]- G orr] al koxy oroubs & ZrsphE ok PRy AR AYI B Lhiie8 ith up to

benzyl phenyl optionally substiitreecdroipé imiepenfiently selected frgmobplogen
i ndependent|ly sel ected from r&!dﬁge,ncl-c“alkyl Qroued e, - Rildalkier gFohge)
groups, (err]-err]hal oal kyl Ero S, c '&’ﬁ% - err}ﬁl_géy
groups or Clerr]-d err]hal oal®Rs Fg?%ﬁ’p&r"&?s or L1 &y 83 Fonal |y
substituted with uparp s phenoxyphenyl opfionpily nuihEhidatelywith cam &p fiye
hal ogen atons, ( - Cl UPSct halogen
Jerr]-Cerr]hal oal kyl gr oups%qupsqg&é&éﬁ%tel ‘rb‘fﬂ %?%:F‘i ﬁ ogl)é?ikgﬁ'gu $ or
Clerr]-C err]hal oal koxy groupatome, C1-GeddkylcIEIHRe gttt egg Bips
ArCRR{ err]- and -CH err] Ar [ ergi-Cadlktxyt eodpabbe ¢tetdhalogiledynigranpsy
mutual Iy trans, which prpcess Gonpri \ i £1
4-aryl -2-fl uor o- 3- oxo- 2?%@5%%&( %@&ggé%%l 3%%?5%82%%%%?&&Oha\ﬂrﬁggf%%ps
structural fornula |11 independently selected fgpp halogen atoms,
(rer) . C3-Cqalkyl groups, C;-Cqhaloalkyl groups,
cl'-c4a1koxy groups or C;-Cghaloalkoxy groups,
benzylphenyl cptionally substituted with up to five
groups independently selected from halogen
atoms, Ci-Cjalkyl groups. Ci1~Cshaloalkyl groups,
C1-Cqalkoxy groups or Ci;-Cghaloalkoxy groups, or
benzoylphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, Cj-Csalkyl groups, C3-C¢haloalkyl groups,
Ci1-Csqalkoxy groups or Ci-Cghaloalkoxy groups;

and .
the configuration of the groups ArCRR;- and -CHyAr; about
the double bond is predominantly mutually trans.
which process comprises

a) reducing a 4-aryl-2-fluoro-3-oxo-2-(substituted
benzyl)butanocate compound having the structural formula III

R R F CO,R,
Ar v

o
(ITI)
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wherein Rerr] is (Jerr]-Clerr]alkyl and Ar, Ar[err], R and Rerr] are as
descri bed above to forma 4-aryl-2-fluoro-3-hydroxy-2- (substituted
benzyl ) but anoat e conpound having the structural fornula IV

[err] (1v) wherein Ar, Ar[err], R Rerr]
and Rlerr] are as described above and the configuration of the groups
ArCRRerr]CH(OH) - and -CF(CJ err]Rerr])CH err]Ar[err] attached to the bond
| abelled "a" is predominantly R 'S or S, R or azmixture thereof; b)
saponlfylng the fornmula IV conpound to forma 4-

aryl -2-fl uoro- 3- hydroxy 2- (substituted benzyl)butan0|c aC|d conpound havi ng
the structural fornu

(V) wherein Ar, Arf ?’F?in Rt GyCetdig) e’nésAHesﬁﬂ'b@d a&ﬂo@@%ﬁd‘st he
configuration of t hdegeoilpsd AbiohB[ eer Faaik @Ha~agpl-2-fluore-3- -hydroxy-2-

-CF(CT err] B O er T fnler sl ld BEhsh L,&mﬁgggngoﬁggsﬁa $hvidg LR § the

predom nantly RS or
formul a V conpound @F¥ectuzall femplasl¥de conmpound and a base

R RF COR

2772
Ar
SOk,

OH
{(IV)

wherein Ar, Ar; R. R; and R; are as described above and the
configuration of the groups ArCRR;CH(OH)- and
-CF (COR;) CHAr; attached to the bond labelled "a® is
predominantly R,S or §,R or a mixture thereof;

b) saponifying the formula IV compound to form a 4~
aryl-2-£fluoxro-3-hydroxy-2-(substituted benzyl)butanocic acid
compound having the structural formula V '

R R{RF COH

1 2
P
Ar 1

OH

(V.

wherein Ar, Ar, R and R, are as described above and the
configuration of the groups ArCRR;CH(OH)- and
=CF (CO4ll) CHaAXy attached to the bond labelled "a” is
predominantly R,S or S,R or a mixture thereof; and

¢) reacting the formula V compound with a sulfonyl
halide compound and a base.

AR A



- 32- 13. The process according to claim 12 wherein: said reducing
st:ep conprises reacting the fornmula Il conpound with a reduci ng agent
selected fromthe group consisting of a borohydride, a substituted al um num
hydride, an alum num (err]-C err]al koxide/(err]-(err]al cohol- conpl ex and
hydrogen in. the presence of a noble netal catalyst; said saponifying step
conprises reacting the fornula IV conpound with a base selected fromthe
group consisting of an-alkali netal carbonats an al kaline earth netal
carbonate, an alkali netal hydroxide, an alk $Tne earth netal hydr oxi de, an
al kali metal Cerr]-(err]al koxi de, an al kaline earth netal

derr]-Cerr]al koxi de, khal Mhenprycess maeprding thatldim(2) wherein: said

Cerr]-(err]al koxpéduciiy Srapl bomplrisdy Heartifg the ftaQdy r1habbfiSound
conpound is selected fromthe, roqg conS|st|n8 ?; an .al k Isulfongksg | oride
a

and an aryl sul f ony¥1&th & HegUCilgagent palectedfren (thg groppncon ng 14,
A conmpound havi ng ¢fiea Sdorotiydratief ca mubstituced aluminum hydride, afherr]

(rr) aluminum Ci—CGJIQ{oEJideICJ_—Caalcohol complex and hydx(-&één in.
the presence of a noble metal catalyst; said saponifying
step comprises reacting the forxmula IV compound with a base
selected from the group consisting of an alkali metal
carbonate, an alkaline earth metal carbonate, an alkali
metal hydroxide, an alkaline earth metal hydroxide, an
alkali metal C;-Csalkoxide, an alkaline earth metal
C1~Cgalkoxide, thallium({I) carbonate, a thallium(I)
C1~Cg¢alkoxide and thallium(I) hydroxide; the sulfonyl
halide compound is selected from the group consisting of an
alkylsulfonyl chloride and an arylsulfonyl chloride; and
the base is a tertiary amine.

14. A compound haviné the structural formula

R R F COR,
Ar
Ar 1
: 0
(IIX)

R R E COR,
Ax
AY 1

oH
(IV)

or

. * C L L $ *



or . ' _ - 33-

[err] (V) wherein Ris hydrogen or
Cerr]-Cerr]alkyl, and Rerr] is (Jerr]-Cerr]alkyl,

Cerr]-Cerr]hal oal kyl or cyclopropyl, or Rand R err] are taken
together with the carbon atomto V\/mch t hey are attached to forma
cycl opropyl group; Ar is phenyl optionally substituted with up to three
groups ' i ndependent |y sel ected frorq(jlal ogen atons,
Cerr]-Cerr]al kyl groups, (err]-Cerr]hal oal groups,

Cerr]-Cerr]al koxy groups or CJerr]-(err]h IoaI koxy groups, or 1-
or 2-naphthyl optionally substituted with Co,H t hree groups

i ndependent|y sel ected from hal ogen Ar coCerr]-Cerr]al kyl
groups, (err]-Cerr]hal oal kyl groups, o Cerr]-Cerr]al koxy
groups or Cferr]-Cerr]hal oal koxy ‘groups; Ar[@r] is phenoxyphenyl

optionally substituted with up to five groups i ndependently
sel ected from hal ogen atoms, ClerfYXerr]al kyl groups,
Cerr]-Cerr]hal oal kyl groups, Cerr]-Cerr]al koxy groups or
Cerr]-Cerr]hal oal kcilél group bi phenyl optionally substituted with

up to five groups I ndependently sel ected from hal ogen atons,
Clerr]-Cerr]al kyl ¢ disphydepgen|orGr-Clakitydsl apt gr oups,
Clerr]-Cferr]al koxy g rQHpéJbst Atk 1”%%55.“@)&}' QX&Qimyl. Pr % and R,

benzyl phenyl optionally su
i ndependently sel ected f A8 ﬁak%'gmgether Wlth rehea@@rbepeat?m G[%M*P&Ihkyney

groups, Cerr]-Cerr]hal azekyttgsiedd o form a cycldgrebil- &@ﬁgﬁﬂ al koxy

SLD Fcft w h CoRE K pARRTE Sos bty o BEOSRXNTS Y RRE BRbIY

hal ogen . independently selected from halogen atoms, :
C1-Cqalkyl groups., C3-C¢haloalkyl groups,
C1-Cqalkoxy groups or C;-Cghaloalkoxy groups, or

1- or 2-naphthyl optionally substituted with up to

three groups independently selected from halogen
atoms, C;-Cgqalkyl groups, Ci;-Cghaloalkyl groups,
C;-Csalkoxy groups or C;-Cghaloalkoxy groups:

Ar, is phenoxyphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;-Cqalkyl groups, C;-Cghaloalkyl groups,
C;~-Cqalkoxy groups or C;-~Cshaloalkexy groups,

biphenyl optionally substituted with up to five groups
independently selected from halogen atoms,
Ci~Cialkyl groups, C;-Cshalecalkyl groups,
C1-Cgqalkoxy groups or C;-Cshaloalkoxy groups.,

benzylphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;-Cjalkyl groups, ¢1-C4haloalkyl groups,
Ci1-Csalkoxy groups or C;-Cshaloalkoxy groups. or

benzoylphenyl optionally substituted with up to five
groups independently selected from halogen

* [ L L] 5 *



- 34- atonms, (err]-Cerr]alkyl groups, C[err]-{err]hal oal kyl
groups, Cerr]-Cerr]al koxy groups or (err]-{err]hal oal koxy
gr oups; and Rlerr] is (Jerr]-Cerr]alkyl; and the optical isomers and:
di ast ereoners thereof. 15. The conmpound according to claim 14 ~
wherein R is hydrogen and Rerr] is isopropyl or cyclopropyl, or R and

Rl err] are nethyl, or R and R err] are taken together with the car bon
atomto which they are attached to forma cycl opropyl group; Ar is
phenyl optionally substituted with up to thr_Eg_gr oups - I ndependent |y
sel ected from hal ogen atons, Cerr]-Cerr]alkyl gr oups,

Cerr]-Cerr]hal oal kyl groups, CeLr]s rr]al kox r OMRS. - Qr
Cerr]-Cerr]hal oal koxy gr o&%&‘,“%r%’e‘ﬁ‘%ﬁ%{s‘! dxgbﬁ%loga‘wangf?ﬁps'
substituted with up to Cy-Cqalkobdyv grgupes pox iidCgdwaidaiddoyxysgreeped from
hal ogen atqgpy Cerr]-Clerr]al kyl groups,

Cerr]-Cerr] hal oal kyl %ro pPS., Cerr]-Cerr]al koxy groups or
Cerr]-derr]hal oalfkdfy g?&?ﬁg‘?l’ and 3_pj phenyl  optional |y substituted
with up to five the opticalgisunérs naeddidenkrgonatedhmtabfom hal ogen
atons, (err]-Cerr]al kyl groups, Cerr]-Cerr]hal oal kyl groups,
Cerr]-(err]al koxy groups or Cferr]-( err]hal oal koxy groups, .
3-benzyl phenyl optional}3, sThet fompandiacsouging £ @laim 14 wherein oups
i ndependant I y] sgl[ entfnl;] Hydrogenl afEMR, is isopropylabpneycXdmroplC] err Radhg|
gr oups, err]-Cerr oglkyl. up rl- ]
groups or Cerr]-Cerr] a?%él‘b%‘k% dr ?Epg, a%?‘ Ry are ‘%‘%@‘nlz'S%gﬁée‘}]?'}‘W*he
optional |y substituted Gankenypten ¥9 which they are aptaghed K@cper@eht |y
sel ected from hal ogen cyclopropyl gy Clerr]-Clerr]al kyl groups,

Gort]- o] hal odtiens Hekd,opeionaly, surgtEbid el Bp B cBEGY ictios
independently selected from halogen atoms, C;-Cgalkyl
groups, Ci-Cshaloalkyl groups, Ci-Cialkoxy groups or
C;-Cghaloalkoxy groups:;

Ar;. is 3-phenoxyphenyl optionally substituted with up to
five groups independently selected from halogen
atoms, C;-Cqalkyl groups, Cj-Cshaloalkyl groups,
Ci1~-Csalkoxy groups or C;-Cshaloalkoxy groups,

3-biphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;-Cqalkyl groups, Ci1-Cghaloalkyl groups,
C1-Csqalkoxy groups or C;-Cghaloalkoxy groups,
3-benzylphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C1-Csqalkyl groups, Ci-Cshaloalkyl groups,
C;-Cjalkoxy groups or C;-Cghaloalkoxy groups, or
d-benzoylphenyl optionally substituted with up to five
groups independently selected from halogen .
atoms, C3~Cgqalkyl groups, C;-Cshaloalkyl groups,
C1-Csqalkoxy groups or C;-Cshaloalkoxy groups;
_ and
Ry is C3-Cszalkyl.

B



- 35- 16. The compound according to claim15 wherein Ar is

4-¢hl orophenyl, 4-fluorophenyl, 4-(trifluoro- met hoxy) phenyl or

4- et hoxyphenyl ; and Ar[err] is 4-fluoro-3-phenoxyphenyl or 3-phenoxyphenyl.
17. A compound having the structural formula II

[err] (1) wherein Ris
Cerr]-Cerr]alkyl, and R err] is (Jerr]-(err]alkyl,
Cerr]-Cerr]hal oal kyl or cyclopropyl, or Rand R err] are taken

together with the carbon atomto which they _3g. are attached to forma
cycl opropyl group; Ar is phenyl optionall y substituted with up to three
gr oups | ndepepdent select ogen

Cerr]-Cerr]al kyl groupEsJLg g‘["h)! i hafg%k Q%O&ELQHBH wherein .
Cerr]-Cerr]al koxy Agr é8pd- l@{tmhe]nyq eﬂrflmmh@k'}'gﬂobbélfb#oro‘ 1-
or 2-napht hyl optional |l ymaeh ipﬁé@l\/\h&hw&ﬁ&wphenyl andt hree groups

| ndependently selected fro err ] al kyl
groups, Cferr]-Cer hatBa 7@1 é'? 3pghenoxyphenyi of:[% % rh’épqea%oxy
groups or Cferr]-Cerr]hal oal koxy groups; Ar[err] is phenoxyphenyl
optionally substituted h u L PAepsRAasN Ty
sel ected from hal ogen AR é&gdulﬁﬁ har ?]th& er rl? Eﬁ‘i‘gro psgleI
Cerr]-Cerr]hal oal kyl groups, 9[ err]al koxy groups or
Cerr]-Cerr]hal oal koxy groups, bi phg '@nal ly substituted with
up to five groups I ndependent,| y” ¥y om hal ogen atoms
Cerr]-Cerr]al kyl groups, (err]-Cerr]hal odl kyl groups,

Clerr]-Cferr]al koxy groups or (Jerr]-Clerr] h&® oal koxy groups,

benzyl phenyl optionally substituted with up 1)

wherein
R 1s C1~C4alkyl, and
R; is C1-Cjalkyl, C1-Cshaloalkyl or cyclopropyl, or R and Ry
are taken together with the carbon atom to which they
are attached to form a cyclopropyl group; .
Ar is phenyl optionally substituted with up to three groups
independently selected from halogen atoms,
Cy~Cqalkyl groups, C3-~Cshaloalkyl groups,
Ci~C4alkoxy groups or C;-Cihaloalkoxy groups, or
l1- or 2-naphthyl optionally substituted with up to
three groups independently selected from halogen
atoms, C;-Cqalkyl groups, C3~Cghaloalkyl groups,
C1-Csalkoxy groups or €;-Cihaloalkoxy groups:
Ar; 1is phenoxyphenyl optionally substituted with up to five
groups independently selected from halogen
atoms, C;-Csalkyl groups, C;-Cshaloalkyl groups.
Cy;~Cgalkoxy groups or C;-Cshaloalkoxy groups,
biphenyl optionally substituted with up to five groups
independently selected from halogen atoms,
C1-Csalkyl groups, Ci-Cshaloalkyl groups,
C1-Cjalkoxy groups or Ci;-Cshaloalkoxy groups,
benzylphenyl optionally substituted with up to

RN 0



- 36- . five groups independently sel ected from hal ogen

atons, (err]-Cerr]alkyl groups, (err]-err]hal oal kyl groups,

Cerr]-Cerr]al koxy groups or Cferr]-{ err]hal oal koxy groups, or

benzoyl phenyl optionally substituted with up to five groups

I ndependent |y sel ected from hal ogen atoms, (Cerr]-Cerr]alkyl

groups, (err]-{err]hal oal kyl groups, Cerr]-Cd err] al koxy

groups or Clerr]-{err]hal oal koxy groups; _3g- and Rerr]-i

Cerr]-Cerr]alkyl; and the optical isonmers thereof. The

conpound according to claimJ7 wherein nd a met hy, 0

Rlerr] are taken together with® groupﬁeﬁgge%ﬁ[e Eal‘n ??f%ﬁﬁeé: égﬁ@yfzaiagen

attached to form a cyclagsmspy C1 o aliyl Agroupshh §hyCohgiidadiylll groups.

substituted with up to threq 9rQaPeoxy groubEdS’P%éFé“ﬁél/oagﬁé g¢oly Qmor
Mup

g
hal ogen atons, (err]- err]a’]ky+l err]-d err[hal oa

groups, C[err] Cerr]al %%F’Wlopptlc‘nﬂ]@[é '—'-E}‘e'r" BRo%S éﬁﬁ%ps
Ar[err] is 3-phenoxyphenyl cuﬁduysahhﬁeﬁemendlvt gglattéd Ufrdro halogen

five groups independently segligpled Eg gf s, C3-Cshalddi®y8: groups,
err err]al kyl groups, err err 0
Gorr]-clerr]al koxy’ i %}’r qupvrﬁa%aqlkgx'rau&ao\mw groupss

Cerr]-Cerr]al koxy groups

3- bi phenyl optionally sahdti tuted with up to five gr oups

i ndependent |y sel egt fd ge atons, (err]-Cerr]alkyl
groups, Cerr]- C[er?e’ﬂe 3F}< gro&f)lg Cerr]-Cerr]al koxy
groups or Clerr]- C[tbpr?nhl- rémegmﬁb%reof 3-benzyl phenyl optionally
substituted with up to fi ve groups i ndependent | y sel ected from
hal ogen ato err rou err -err}hal oal kyl
gr oups, C[er }“ CE %ﬂ’gq e?ﬁ err Rardal koxy
gr oups, or. 3- Befnd 1pﬁ§ﬁyll\e :orﬂa'l Bya%@rt%ﬁ?{%ttééfaw teoethen withe

groups independent|y setget@donO&ebml €98ich they are attached to form a
cyclepropyl group:;

Ar is phenyl optionally substituted with up to three groups
independently selected f£rom halegen atoms, C;-Csalkyl
groups, C;-C4haloa1kyl'“groups, C1-Csalkoxy groups oxr
Ci-Cshaloalkoxy groups:

Ar, is 3-phenoxyphenyl optionally substituted with up to
' five groups independently selected from halogen

atoms, C1-Cqalkyl groups, Ci-Cgshaloalkyl groups,
C1-Csqalkoxy groups or Ci1~-Cjhaloalkoxy groups '
3-biphenyl optionally substituted with up to five
groups independently selected from halogen
atems, (;-Cjalkyl groups, C;-Cshalcalkyl groups,
_ Ci1-Cqalkoxy groups or C;-Cghaloalkoxy groups,
3-benzylphenyl optionally substituted with up te fiva
groups independently selected from halogen
atoms, C;-Cjalkyl groups, Ci-Cshaloalkyl groups,
.C1-Cqalkoxy groups or C;-Cshaloalkoxy groups, or
3-benzoylphenyl optionally substituted with up to five
groups independently selected from halogen

AR



-37- : atoms, Clerr]-Clerr]al kyl groups, C[err]-{ err]hal oal kyl

gr oups, Cerr]-Cerr]al koxy groups or (err]-{err]hal oal koxy

gr oups; and Rlerr] is (err]-Cerr]al kyl. 19. The conpound
according to claim 18 wherein Ar is 4-chlorophenyl, 4-fluorophenyl,
4-(tri-fluoro- met hoxy) phenyl or 4-ethoxyphenyl; and Ar[err] is

4-f | uor o- 3- phenoxyphenyl or 3-phenoxyphenyl . 20. A process as
claimed in claim1, carried out substantiaLb»_as described herein with
reference to Exanples 1 to 4. ~21. A process as clained in claim10,

carried out substantially as described herein with refere c%.t Exanpl e 4.
22. A fluorool efi n conpoundtomss fg-Cidlils dEPWPRY GioFakR lﬂﬁ'eﬁé\?@ 8.

prepared by a process as clegj-TqalkoxABroups 6f Ci-T;haldalkoxs gr2@pand 21.
23. Use of a conpound as_.clainmed in claim22 as a pesti cide. 24. A

pestici dal conpositi on®8ntai ning a conpound as clained in claim22 as
pesticidal agent. Rz is C1-Csalkyl.

19. The compound according to claim 18 wherein
Ar is 4-chlorophenyl, 4-fluorophenyl, 4-(trifluoro-
methoxy)phenyl or 4-ethoxyphenyl; and
Ax, is 4-fluoro-3-phenoxyphenyl or 3-phenoxyphenyl.

20. A process as claimed in claim 1, carried out
- substantially as described herein with reference to
Examples 1 to 4.

21. A process as claimed in claim 10, carried out
substantially as described herein with reference to Example
4.

22. A fluorocolefin compound having the structural
formula I whenever prepared by a process as claimed in anv
one of claims 1 to 13, 20 and 21.

23. Use of a compound as claimed in claim 22 as a
pesticide. '

24. A pesticidal composition containing a compound
as claimed in claim 22 as pesticidal agent.
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