A et hod for Preparing 3-Am no Substituted Crotonates The present

I nvention relates to a nethod for preparing 3-am no4, 4, 4-tri hal ocrotonates
and their derivatives froma 4,4,4- trihal oacetoacetate or its anal ogs.
3-Substituted crotonates are valuable internediates in the synthesis of
agrochem cal s, pharmaceutical s, and otheﬂ-hndustrial chem cals. 3-Am no
substituted 4,4,4-triha oer ., especially for
preparation of trihatsM ¥

Japanese Pat ent I §g]€ v/ for pr epar| ng
3-substituted ar@ﬁ%&%lﬁv‘g °uorgtng‘° Jé@&f?\or\?w@@hﬂﬂgm xture of an al kyl
4, 4, 4-tri f BugharrguoptiadbGotitta aid theirdeivatires frome At 4t ed in a solvent
in the presence of a fatty acid, The method requires two ste (D)

for mati on dfihaleacefoacatateioxtits analogs. 3aPubsgituted«retonatesgre x lﬁ:et ate, and

(2) dehydratjon qf the aIt erall | d in the e Q- 65% usi ng
{hat et ho qtermediates st ngtochenicdls ThdtmimeyiaE Snd o “uni o
avoi ds t he jngcasii ElYeﬂchafso 30AR{nG SubdHtfidd4ll AL LA REtonRtds avé pérticularly
trihal oacet oacetate, for preparing a 3-am nod, 4, 4-tri hal ocr ot dnat e

Speci fi cal Iuﬁefulmspecmﬂytfbr pmgaraﬁbxdeish'ﬂxame&xyl Embsﬁthbddteﬁpmc;{chann of a
3-amno4,4,4-trih Iocrotonate conpound of formula | [err] wher ei n
X is fluor &8P Ais O Sor NRerr]; Bis Rerr],

ST ot KRR oA g i

3-substituted amino-4,4,4-trifluorocrotonates in which a mixture of an alkyl

4,4 A-trifluoroacetoacetate and a primary amine is dehydrated in a solvent in the
presence of a fatty acid. The method requires two steps: (1} formation of an
intermediate amine salt of the trifluoroacetoacetate, and (2) dehydration of the salt.
Overall yields are in the range of 60-65% using that method.

The present invention is a high yield method, which avoids the necessity of
forming an intermediate amine salt of a trihaloacetoacetate, for preparing a
3-amino-4,4,4-trihalocrotonate. Specifically, this invention provides a method for
the preparation of a 3-amino-4,4,4-trihalocrotonate compound of formula I

NR'RZ A

N\

XsC B

wherein

X is fluoro or chloro;

AisO,Sor NR5;

B is R, ORS, SR6 or NR3R4;

R, R1, RZ, R3, R, R> and RS are each independently H, (C1-Ce)alkyl,
(C2-Cg)alkeny], (C2-Cg)alkynyl, phenyl or phen(C1-Cg)alkyl; or (C1-Cg)alkyl,



(Cferr]-Cerr])al kenyl, (Jerr]-Clerr])al kynyl, phenyl or
phen(Cerr]-Cerr])alkyl; or (Cerr]-Cerr])alkyl,

-2- (derr]-Cerr])alkenyl, ((err]-Cerr])al kynyl, phenyl or
phen(C[err]-Cerr])al kyl substltuted with pne or nore groups independently
selected fromhalo, CN, NJerr], (Cerr]-(err])alkyl,

(lerr] - dl geplaglien m;g%@;‘g S o AN substituted with one
(derr]-der al k Q heno or T Rl err]
and Rlerr] Fré%?g ﬁﬂi; 8@%"-‘8&8@%{‘%& %lgcﬁgl{'é ?[88 tchg’ szké{ 6@ ?ogen to
het EPOESiY.<§5-$?625ﬁ<@ﬁ?‘53ﬁ%@6)&5192“3@rer Hfh PREHCTCORRANCRCRRI %%fver ,

Rerr] and & eehindRyIoRs LRk BReARIE PRI Ald 2 *ﬁ%ﬁfgﬁ x&r,ﬁag ehéh Vi Ch ¢ hey

are attach ST X, 76r sev ered eteroc I'c ring; or

\t;mee?aﬁelnst(.)getlﬁeh: W ?%ﬁﬂkékwgk %’%ﬁﬂt{% \}ﬁg% they are aﬁeﬂegé?gé]m gny

five, SiX fQin SERSHEBPENRA HBRBLRRY LA HADHE AP hEh s MRS ShArE i<0"

1) formngamx ure conprising a 4,4, 4 acetoacetate derivative of
formula I'l OR6 or SRE, RS and R6 ther with theA= u {oedirhichthe
wher ei n OR or R aI};md g‘?r %a%(msa E er efﬁhﬁed (f:or foo , an}a an
am ne or ammattanhedatbtfom aaﬁmaix ansdfenfmeindaefemf heterocyclic ring; or whenA is

[err] V\,herelrg erlf and errl are the sane as defined for fornula
| and NR? and B is NR3R4, R3 or R4 and RS may be taken together with the A=C-B group

to which they are attached form a five, six, or seven membered heterocyclic ring;

comprising the steps of
i) forming a mixture comprising a 4,4 4-trihaloacetoacetate derivative of
formula II
o A
XsC B
R

I,

wherein

X, R, A and B are the same as defined for formula I,
and an amine or ammonium salt of a weak acid of the formula
RIR2NH2+Y-
wherein

R1 and R? are the same as defined for formula I and

Y- is the anion of a weak acid; and

if) heating the mixture.

The terms “alkyl” and “alkenyl” include straight-chain, branched-chain, and
cyclic alkyl and alkenyl groups. The term “alkynyl” includes straight-chain and
branched-chain alkynyl groups. The term “alkoxy” includes as the alkyl portion



Y-"is the anion of a weak acid; and 1) heating the m xture.

The terns "al kyl"™ and "al kenyl" include straight-chain, branched-chain, and
cyclic al kyl and al kenyl groups. The term "al kynyl" includes straight-chain
and branched-chain al kynyl groups. The term "al koxy" includes as the alkyl

portion -3 - -3- straight-chain,

branched-chain, and cyclic al kyl groups. The term "al kenyl oxy" i ncl udes as
t he al kenylstyright-clmint branghsd-cliein andcytichdkiylgraups. Thel terye {“alkenyloapy |
groups. The term"h

" ns F, d, B nd I . Because of their
comer ci al ipeludes gs %ﬁ%@&ﬁ?ﬁéﬁﬂ% in, brapghedrh a&f@s‘fﬂg‘i‘ ialkanyl es
th [.el ' . b " ' err] or SR[err] wherein
g{:rr] oisg %@%p?ﬁ&l{@e’r”?] Sla L%&r%?égrl']ﬁaén@ Q[Q[err] ] are eg[ch i ndependently H
or ((err]-( er rBecatite/bf thaftotrhérchil Qiﬁﬁg(r,(ﬁ&fér}e@%&rﬁhbalﬁkllhihﬁ&mtﬁﬁﬁ&

preferred are derivatives wherein Ais Bis ORerr], err] is nmethyl

or ethyl, Ri@ivativesdrdltRne WiRieinOon F;iAgeDorSeBlis DRE 6 SREWhekeia RP B i s H

The preferred am ne or ammoniumsalts are salts of organic acids such as
formc, acqUicCealionj Rhasd Rinde badlyiridepeadértly FVer(TPCe)alkylf end Roisd ort he
am ne or amonium salts of acetic acid because of their availability.

The net hod (5-CRIYA! Eeiintdie Preféiicdoitt darivativesivhBRiiAA I OSBM OROSR6G4 vent

choice is not critical if a solvent is enployed. However, it should be

I M) ML AR 00 i v

i ncl ude non-aronatic and aromatic ohexane,
benzene, tol uendhegpreferyédamine et amtfrondimeh sadls wed Seltssofurghnizsacilseduehilaset her
and diglyne, esters such as, ethyl acetate, and al cohols such as ethyl and
propyl al cdRpmic, seﬁttﬁeﬁr@ga@ha@fi bubwrisasids. Byen mesx preferrgdqre the amineer

preferred %?’?#Eﬁl&‘%%BEX&JC%X%%%IS‘?Q%%{%&%‘%@&E@?M they are easily

renoved when e reaction 1s conp rbon sol vent such as

cycl ohexane or IRhezfethodsis ¢6Ructbd SvitieaE withidula ¥oRRne Beinigqstesatit. [The
refluxing the reaction mxture with azeotropic renoval of water, although

wat er r enowalvens cheice issaetiaritigal iflacelvent is emplayede However, itshonldibe dert to s
the reactants and to the reaction conditions. Preferred solvents include
non-aromatic and aromatic hydrocarbons such as cyclohexane, benzene, toluene,
and xylenes, ethers and polyethers such as diethyl ether and diglyme, esters such as
ethyl acetate, and alcohols such as ethyl and propyl alcohol. Solvents such as
aleohols, cyclohexane, and benzene are preferred because they have favorable
boiling points and they are easily removed when the reaction is complete. When a
hydrocarbon solvent such as cyclohexane or benzene is used, the reaction may be
carried out by refluxing the reaction mixture with azeotropic removal of water,
although water removal is not required. When a polar solvent such as an alcohol is
used, the reaction mixture is simply refluxed over the reaction period. In either
case, no acid catalyst is needed. Ethanol is a preferred solvent because it is water
soluble and has a convenient boiling point. '

The temperature chosen to heat the mixture depends upon the desired rate of
conversion. Temperatures of from about 20°C to about 180°C are preferred because
the reaction proceeds at a reasonable rate without unwanted side reactions.
Temperatures of from 60°C to 120°C are more preferred because the reaction
proceeds at a reasonable rate. If a solvent is used, it is convenient to chose one with

a boiling point near the desired reaction temperature. In those cases the reaction



used, the reaction mxture is sinply refluxed over the reaction period. In
either case, no acid catalyst is needed. Ethanol is a preferred sol vent
because it is water soluble and has a convenient boiling point. The
tenperature chosen to heat the m xture depends upon the desired rate of
conversion. Tenperatures of from about -28[-err]C to about 180[err]C are
preferred because the reaction proceeds at a reasonable rate w thout
unwant ed si ¢l beenriduted inTrsfluading soleento fDépendim®uipon jthe sslvérimt alnfheoe
more preferred because the reaction proceeds at a reasonable rate, If a
sol vent is ammpnium salt ofthe sypakmcid @lgtmo@@ddhe reactiondepperatuge psedhitheear

t he desired reﬁctlots{ te era,ﬂr{%. l.n tacl?{?‘l ases the reaction
-4-  can be’%ﬁ_%‘b& B1GNY RIS Hafg%‘ ent”. Endi ng upon the solvent and
am ne or anmonl %éﬂahiﬁﬁ%i}f-lﬁﬁﬁ%cﬁ%ﬁatéw& ?é}ﬂu&féa fr&RCthe BadtRMPer at ure

used, the reaction is typically conplete in“from1l to 24 hours. The
3- ani no- 4, 4mixture usingaootmon separatioh techappuestsach f2s distillationesal vemty sokventir e

usi ng common separati pn techni ques such as_distillajion, solvent/solyent
extracti on,emgem BolERY/walst PHEACHion. h@é’rsfeaeg methordisrigaeparafe the
Separate t aéﬁﬁ]?i g - G',ltmd 9{@%5 . . cli ' e by a
sol vent/vva:%r ex rg% Fg}rllégglf:auségﬁ?gi Cro gﬁié‘ﬁ‘gﬁ}‘;s‘g‘??%?caﬁl‘g&mw nsol ubl e
and the rensaitRictign bevamiecttie cAR6hate s BipIEHIBt Watkidnsbliablerardcthenrenaiiiagar

wat er sol uble. When the reaction is conducted using either no solvent or a

wat er sol ubmwantedagaction produstanshmixiure somponents areratenselablee When the o
wat er when the.reactian is conpleie and,then extract roduct with a
vater | SERHEERGpRete SERP efther RE oIk O SRR soliHin ERERE BN U sa ¢
of the weakongkflient &lpotr fHRImBYEFd Jirédtyl inbdivatdioONRYE the NABHoA BSCODh one
equi val ent is used, based on the anount of 4,4, 4-tri hal oacetoacetate

deri vat i ve,andthenextiacbtheyproduntwith@ weter dmphisciblersolverd! i ght excess of the
am ne or anmoni salt,. .th is, . fromabout 1.1t bout . 4. 0. equj val ent s,
s preferred. EVIIF QAT Ok Has bine o amByAnIu salf of the wakcid red fsmaty ¢
Whet her or f“'&m e | ' . L ARG Y an ne
salt of t he{ﬂ}\%/g1 K aC|a§ %"f‘%’ﬁ%% %Pﬁ%&pﬁ%?@gtﬁ%ﬁ%act lTon Wwth the
4, 4, 4- tri hahoacsdfdd,ditrhalodesto xeitate derivatige,rthe hedtdionwilhndtoegs ose skil | ed
in the art or in_ situ_fromanmonia or the amne of fornmula RIRZNH in the
presence ofcompetignk Astlight exenss aftheramie anammeniumsalt, thatise from ehrubbit

0. 01 equiv A Lvad ent.s desired.rel atiye t hg ,anmoni a
or amine e%%lﬁ(%%g{él@.f]%%’n@gﬁ g}:&ggx{%d Even'mate prefér I #8m P1105.0
equivalents of salt.
Whether or not a solvent is employed in the process, the ammonium or
amine salt of the weak acid may be formed either prior to its reaction with the 4,4,4-

trihaloacetoacetate derivative using methods known to those skilled in the art or in

situ from ammonia or the amine of formula RIRZNH in the presence of the weak
acid. The amount of the weak acid ranges from about 0.01 equivalent to as many

equivalents as desired relative to the ammonia or amine employed in order to effect

the reaction at a convenient rate.

The following examples are provided for exemplification only and are not

intended to limit the scope of the invention which is defined by the claims.



the reaction at a convenient rate. The foll owi ng exanples are
provi ded for exenplification only and are not intended to limt the scope
of the invention which is defined by the clains.

-5- Exanple 1: Preparation of Ethyl 3-Amsno-4,4,4-Trifluorocrotonate in
Et hanol To a stirred solution of ethyl 4 4 4 trlfluoroacetoacetate

18.4 g, 0.1 _noly) 41 Nl
E). 4 m)lg) aml—% ﬁ% \ 3 00
tenperature, theeSpPitirbd Qol\&%’énﬁﬂléﬂ?ﬂ 4 @anmbﬁdacatwc&éw@s uegd ovm ﬁ\bl) in

CHerr]C[err]. The organic extract” was washed w th aqueous’ NaHC['err]
sol ution, fethdroM25mL)ataradded anmonilim edefald)30(8g, 04 mo‘I}*md thel méxturevas

renoved by evapqratign to give a I| ui d residue which stilled to
give the p uxed zfcmbﬁ toorm teme %@mﬁ@eﬂbﬂ%‘%rr] C

(0o 7 @k%%@mm%baﬁmw[ iy (P S e,
518 (5 159@ e N S0t L (0N AP S VBSOS P
ATt yg%sgég?{f@y@gsa%agxonﬁ;g?ﬁéé;ﬂumwmsaw '
0,2, ke RPEIT AR 55 By M D BOP AL
cooled L2 188k qt"agef%zﬂw%%“%g%‘f@é@émzmﬁwm e e

conbi ned g fh Y, DIRELNIRAR @sMer d
(MySq err}M)5 If}ng co ’c‘Péingt)Gééﬂgﬁs‘f@[kfJ %lgﬂ?g resme ggSI ng rotary %/cg%dor[r%at I on.
The |iqui ddg£Bredrp was distilled under reduced pressure to give the product

as a colorless liquid;
70.9 ppm.

Example 2: Preparation of Ethyl 3-Amino-4.4 4-Trifluorocrotonate in

Cyclohexane
A mixture of ethyl 4,4,4-trifluoroacetoacetate (18.4 g, 0.1 mol), ammonium

acetate (15.4 g, 0.2 mol) in dry cyclohexane (160 mL) was refluxed, with azeotropic
removal of water using a Dean-Stark trap. After 6 hrs., the reaction mixture was
cooled to room temperature and washed with water. The aqueous wash was
extracted with methylene chloride. The methylene chloride extract was combined
with the cyclohexane solution and the mixture was then dried (MgSO,) and
concentrated to a liquid residue using rotary evaporation. The liquid residue was
distilled under reduced pressure to give the product as a colorless liquid;

bp 65-67 °C/20 torr; 15.1 g (83%); IR (neat) 3380, 3560, 1690, 1660 cm™. 'H N MR
(200 MHz, CDCl5) § 1.3 (t, 3H); 4.18 (q, 2H); 5.15 (s, 1H); 6.2 (br s. 2H);

’F NMR (90 MHz, Acetone-ds/Freon) 70.9 ppm.

Example 3: Preparation of Ethyl 3-(N-methylamino}-4 4 4-trifluorocrotonate in
Ethanol




bp 65-67 [err]C/ 20 torr; 15.1 g (83%; IR (neat) 3380, 3560, 1690, 1660
cnferr]. [err]H NWR (200 MHz, CDCl[err]) [err]1.3 (t, 3H); 4.18 (q, 2H);
5.15 (s, 1H); 6.2 (br s. 2H); [err]F NWR (90 MHz, Acetone-d[err]/Freon)
70.9 ppm Exanpl e 3: Preparation of Ethyl

3-(N-net hyl ami no) -4, 4, 4-trifluorocrotonatebin Et hanol

added 200 . of 533#&5%@4%9@&%&%@%@ P e SRS 200G e
ACEtat . TG g a5t S0 md S Bt A6 A S48 o e

reacti on bas on gas e SO vent was renove

vacuo. The pesiréflaxedforiad ht.t aﬁctohqﬂwanoﬂﬂ& ehctidn Basedpregass sodl um
hydr oxi de and di chl oronet hane (100 niL). The | ayers were separated and the
aqueous | ay wm&@a thecsolventevag remay &awpetm S{AMEOWAS ) . The

di chl th d d | fate, filt d

e A SR OS2 o BB BTN 1
I

B g o i et e o

3.0 (d, 3H) extéacted qnc@idore Fmﬂh ds:hld]rbl)net&rﬂe ((IBB mIs), 'me)dlchloﬁﬁmmﬂkamedayers
Preparation and Is I at on Met h l amm cet at e anmoni um

acet at e wasWes¢ ﬁ%’& r°V@F S? ?W@'@ge tg "ﬁ"d"

Sié?ﬁ'yfmet”ﬁz?&éﬁg e Dinlly eéﬁL‘.’*ﬁ%t ?’8&9% “HRERIEH By ity O
pur i 11 cat ?Eﬁmilﬂ‘e?“béréﬂg%?%?%ﬁg§%é‘%§ 650 et pAT

met hyl am neCDTIEES 12 By, uran. To 50 nl (100 nmol) of this solution at
Oferr] C was added 6 g (100 nmmol) of acetic acid. After stirring for an

addi ti onal 8®0ddn8H), 4t.h€!1 D)y B.At(s,vi3), Benfbres) 1H). vacuo and the solid
met hyl ammoni um acet ate was used w thout further purification.

)

Example 4: Preparation and Isolation of Methylammonium Acetate

Methylammonium acetate was formed in either of two ways. The first
involved sparging methylamine gas through a solution of 50 mL of acetic acid in
150 mL of diethyl ether at 0°C. When precipitation of the product was complete the
solvent was removed in vacuo and the residue used without further purification.

An alternative method used a commercial solution of 2M methylamine in
tetrahydrofuran. To 50 mL (100 mmol) of this solution at 0°C was added 6 g

(100 mmol) of acetic acid. After stirring for an additional one hour the solvent was
removed in vacuo and the solid methylammonium acetate was used without further

purification.

Example 5: Preparation of Ethyl 3-Amino-2-methyl-4.4 4-trifluorocrotonate in
Ethanol
Ethyl 2-methyl-4,4 4-trifluoroacetoacetate (10.2g, 51 mmoles), ammonium

acetate (11.9, 150 mmoles), ethanel (20 g), and water (1 g) were combined in a
100 mL round-bottom flask. The mixture was heated for 6 hr. at 70°C. The mixture
was then cooled to room temperature and poured into water (50 mL). The aqueous

mixture was extracted with ethyl acetate (approximately 40 mL) and the layers



Exanpl e 5: Preparation of Ethyl 3-Am no-2-nethyl-4,4,4-trifluorocrotonate

I n Et hanol Et hyl 2-methyl-4,4,4-trifluoroacetoacetate (10.2g, 51

nmol es), ammoni um acetate (11.9, 150 nmol es), ethanol (20 g), and water (1
g) were conbined in a 100 nL round-bottom fl ask. The m xture was heated for
6 hr. at 70[err]C. The mixture was then—cboled to room tenperature and
poured into water (50 nL). The aqueous m xture was extracted with et hyl
acet ate (appérede; d. TRe athyl acetatetlayérawas dried over anhydrous magnesium

-7- were separated. The ethyl acetate |ayer s, dried over anhydrous
magnesi um sulfate andievaporatedtatgive an 8§ e fi%ﬁ%(lyl el d of ethyl

3-am no-2-nethyl -4, 4, 4-1ri fluofocrot . Exanple 6: Preparation of Ethyl

3- (N- Met hylrggl '—éﬂ‘:‘éﬁﬁﬂj}"ﬁf‘#fr 51}0589&%?)@%*?@ To a stirred solution of

acetic aci ; ' 8- (NLMiith: P4t £ Thifluoroeidtyhatei ne
B T e

gas (31.06 Fough, WA T e Keepi ngqthe react] on
tenperature at ok sfirGed Abhutiontdfacetic acd {561 6.96 moly imP2Xd mieofprhystrpus ed

concent ?gltr ather,meShyieaine §r 106 ) molves hyboie thidgh setlekefrind B o7 o
stirring airelaen pperhlind of 0 “Rbr e ALHLGR YB3 WALRHAA for
reaction mgheus t6@ th il pdafpiltincbfthe saly The mixture was concentrated to

3-(N-net hyl am no) 4, 4, 4-trifluorocrotonate was gr ea{sgr than8 90% Exar?l e
7: Prepar atdomplefe diyngss andithencethylriflupredqetoacstate 8 B.g 048 mol) was muxed , o4

ethyl triflu cetoacefate 7..8,0,.40. 48 | )es 8 m:gm' .
acet at e (74""31:‘31?& Wﬁgﬁesﬁ*ﬁqé\ge%gﬁ% W&%@? %@n&agkgiék%ﬁ such tﬂats

ef ficient Stdfdd, & Rhalyhis ofthd HabtidR fniNRirB sRbWed thdt e Vil Wfethyls heated at
85[err]C fﬁérg{rﬁl’addla{l? nal 4 hogrs. After this period, |3;hGC anaIﬂ;/gi s of the
reaction mid«(Nimethiytaneiho)-4al4-triifuatocratbpaterwias greater than Yk et oacet at e had
been consunmed and the yield of ethyl 3-am no4,4,4-trifluorocrotonate was
greater than 98% Exanpl e 8: Preparation of Ethyl :

3- (N- Met hyl@un , = Tkt ifldUrBordtehdter €d m xture of
et hyl trifIMo%ﬂm%%mid (19.1 g,
0.318 nol) at 83l stilbd etierlitfiflugpmcébacétaty (87.863 6.48uhpl) ah 85%) amymoniuer  a
1.5 - 2 hr period, while maintaining the reaction_tenper tiﬁ%egﬁ ,85£err]C.
The mi xt ur cacekade (7d 4R 9Gmody waradded inpertiansaver hdopg spet GeBSi s of

the stirring of the mixture was maintained. The mixture was heated at 85°C for an

£

additional 4 hours. After this period, GC analysis of the reaction mixture showed
that the all the ethyl trifluoroacetoacetate had been consumed and the yield of ethyl
3-amino-4,4 4-trifluorocrotonate was greater than 98%.

Example 8: Preparation of Ethyl 3-(N-Methylamino)-44 4-Trifluorocrotonate
Into a stirred mixture of ethyl trifluoroacetoacetate (58.5 g; 0.318 mol) and
acetic acid (19.1 g, 0.318 mol) at 85°C, methylamine gas (19.8 g, 0.636 mol) was
sparged over a 1.5 - 2 hr period, while maintaining the reaction temperature at
85°C. The mixture was held at 85°C for additional two hours. GC analysis of the
mixture showed that all the ethy] trifluoroacetoacetate had been used up and the
yield of ethyl 3-(N-methylamino)-4,4,4-trifluorocrotonate was greater than 95%.

Example 9: Preparation of Ethyl 3-Amino-4 4 4-Trifluorocrotonate
To a stirred mixture of ethyl trifluoroacetoacetate (58.5 g; 0.318 mol) and
acetic acid (19.1 g, 0.318 mol) at 85°C, ammonia gas (10.83 g, 0.636 mol) was

)
>



m xture showed that all the ethyl trifluoroacetoacetate had been used up
and the yield of ethyl 3-(N-nethylamno)-4,4,4-trifluorocrotonate was
greater than 95% Exanpl e 9: Preparation of Ethyl

3- Ami no-4, 4, 4-Trifl uorocrotonate . To a stirred mxture of ethyl
trifluoroacetoacetate (58.5 g; 0.318 nol) and acetic acid (19.1 g, 0.318
mol ) at 85[err]C, anmonia gas (10.83 g, 08636 nol) was spar ged

over a 1.5 - 2 hr period, while nmaintaining the reaction tenperature at
tempera t

850C. The n¥parged oxexa AR b peripdwhite maintainingithe feactis

lysis of j howed ] et h i fl had
beon used i Nt abReld oG rar hadiengl oo hoprt SEHEMARBhas
greater thamid@ke showed thatlall theQthyd tHflubpsiRefdaeadtd ki bédiPusd®Biplhd the

specification and exanples are set” forth by way of illustration and not

| i mitati on,yigldiof éthyl $-aniinad. 4bdrifluorndrotonatereas greadersthan P8%e nade wi t hout
departing fromthe spirit and scope of the present invention as defined by
t he appended cl ai ns. '

-9- W daim t LoD

3 arm no- 4, 4, 4. ¢ AEAAPALE BRAatflod e Mo 3Ptk AR Ratfin and examples are et
[err] forth by way of illustration and not limitation, and that various modifications and

changes may be made without departing from the spirit and scope of the present
invention as defined by the appended claims.



wherein X is fluoro or chloro; Ais O, Sor NRerr];

Bis Rerr], ORerr], SR err] or NRerr]Rerr]; R Rerr], Rerr],
Rlerr], Rerr], Rerr] and R err] are each independently H,
(derr]-derr])al kyl, (C[err]-C[err])aIkeng (derr]-derr])al kynyl,
phenyl or phen(Clerr]-Clerr])alkyl; or (Cre?ri-Cerr])alkyl,
(dJerr]-(err])al kenyl, (derr]-(err])al kynyl, phenyl or
phen(qerr]mé{%) al kyl substituted with one or nore groups independently
selected f CN, Ngerr], (C(err]-Cerr])alkyl,

(derr]-Cerr]) oA lapsthbd féthé rbpadagionlofal Sii(ﬂﬁlllo-4ﬂfﬁﬂﬂialocrotonate compound
phen(Cferr]-Cerr])al kyl, err] C err]) al koxy,

(d err] - J efipim yl oxy, and phenoxy; or Rerr] and Rerr], and R err]
and R[err] may each independently be takqn toget her with the nitrogen to
which they are attached to forma fiv |x or seven nenbered

heterocyclic ring; or when Ais NRS an CR[err] or QR[prrJ Rlerr]
and R[err] may be taken together with B gro

attached to forma five, six, or sev re heterocyc mmmul IME
RePr] and R

Ais NR5 and Bis NRerr]Rerr],- Krr]

together with the A=C-B group to which thdy are attached form a Ive, SIX

or seven nenbered heterocyclic ring; conpgr sing the steps of i)

formng a mxture conprising a 4,4,4-trihal oacetoacetate derivative of

formula || I - 10 - [err]
wherein

X is fluoro or chloro;

Ais O, Sor NR>;

B is RS, ORS, SR or NR3R4;

R, R1, R2, R3, R4, R> and R are each independently H, (C1-Cé)alkyl],
(C2-Cg)alkenyl, (Cz-Ca)alkynyl, pheny! or phen(C1-Cg)alkyl; or (C1-Cg)alkyl,
(C2-Cg)alkenyl, (C2-Cg)alkynyl, phenyl or phen(C1-Cé)alkyl substituted with one
or more groups independently selected from halo, CN, NO2, (C1-Cg)alkyl,
{C2-Ce¢)alkenyl, (C2-Cg)alkynyl, phenyl, phen(C1-Cg)alkyl, (C1-Cg)alkoxy,
(C2-Cg)alkenyloxy, and phenoxy; or R1 and R2, and R3 and R4 may each
independently be taken together with the nitrogen to which they are attached to
form a five, six, or seven membered heterocyclic ring; or when A is NR® and B is
OR® or SRS, R® and R6 may be taken together with the A=C-B group to which they
are attached to form a five, six, or seven membered heterocyclic ring; or when A is
NR3 and B is NR3R4, R3 or R4 and RS may be taken together with the A=C-B group
to which they are attached form a five, six, or seven membered heterocyclic ring;
comprising the steps of

i) forming a mixture comprising a 4,4,4-trihaloacetoacetate derivative of
formula II



wher ei n X, R A and B are the sane as defined for fornmnula I, and an
am ne or ammonium salt of a weak acid of the formula

[err] wherein Rl and R2 are the sane as defined for formula | and

Y- is the anion of a weak acid; and i heating the m xture. 2.

The nethod of claim1 wherein Xis F, AiS or S; Bis ORlerr] or SR err]
wherein Rerr] is ((err]-Cerr])alkyl; Rerr] and Rlerr] are each

i ndependently Hor (Cerr]-Clerr])alkylg andgRis H or

(derr]-derr])al kyl. 3. The et ho im2 wherein Ais 0, Bis
OR[err], Rerr] is nethyl or ethyl, R d R2 are each independently H
or nethyl and Ris H. 4, The neth Im1 wherein the formula
[err] is an am ne or amoni um sal rgamgc aci d. 5. The net hod
of claim4 wherein the organic acid is sellected fromformc, acetic,

propi onic, and butyric acid.

wherein
X, R, A and B are the same as defined for formula I,

and an amine or ammonium salt of a weak acid of the formula
RIR2NHo Y-
wherein

R1 and R2 are the samé as defined for formula I and
-

o e oL

2. The method of claim 1 wherein Xis F; AisOorS; Bis ORS or SRS wherein
R6 is (C1-Cg)alkyl; R1 and R2 are each independently H or (C1-C¢)alkyl; and R is H
or (C1-Cg)alkyl.

3. The method of claim 2 wherein A is O, B is OR6, R6 is methyl or ethyl, R1
and R2 are each independently H or methyl and Ris H.

4. The method of claim 1 _wherein the formula
RIRZNH Y-

is an amine or ammonium salt of an organic acid.

5. The method of claim 4 wherein the organic acid is selected from formic,

acetic, propionic, and butyric acid.

6. The method of claim 5 wherein the acid is acetic acid.



6. - The met hod of claim5 wherein the acid is acetic acid. -11-
The method of claim1l wherein the process is carried out—w—t—h&u{—a—sehfen{—

bei ng present 8. The nethod of claim1 wherein the pr
out in the presence of a solvent 9. The net hod of cl aﬂfﬁ m I@T‘im]fm
solvent is a non-aromatic or an aromatic hydrocarbon,

pol yether, an ester or an al cohol. 10. - The- net hod of claim9 wherein the

solvent is an al cohol, cyclohexane or benzene. 11. The nethod of claim
10 wherei n7t he ?hbmﬁlodyfelaimrlOWheremxhepﬂﬁcesmtchmbcboutwmmmbﬁeatn t he
pr epar atlogej S conduct ed at a tenperature of from about 20[err]C to about
180[ err] C. beingpresefts et hod of claim 1 wherein the ammoni um or amine salt
of the weak acid is formed in situ fromanmonia or the am ne of fornula
Rlerr]Rerr]NH in the presence of the weak acid. 14. The steps or

features dgscl oThd nithed of elairfrlywherein tw protessiecefied out in the presence of a

solvent.

9, The method of claim 8 wherein the solvent is a non-aromatic or an aromatic

hydrocarbon, an ether or a polyether, an ester or an alcohol.

10.  The method of claim 9 wherein the solvent is an alcohol, cyclohexane or

benzene.
11. The method of claim 10 wherein the solvent is ethanol.

12. The method of claim 1 wherein the preparation is conducted at a
temperature of from about 20°C to about 180°C.

13. The method of claim 1 wherein the ammonium or amine salt of the weak

acid is formed in situ from ammonia or the amine of formula RIR2NH in the

presence of the weak acid.

14. The steps or features disclosed herein or any combination thereof.



